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1. Hean, 3a0aum ¥ IUIaHUPYyeMble Pe3yJbTaThl 00y4eHHs 10

AUCHHUIIJINHC
K oCcHOBHBIM yesnsim OCBOCHMS JUCUUILUIMHBI «MaTeMaTUYeCKUid aHAJIU3)» CIEAYEeT OTHE-
CTH:
- BOCITUTaHUE Y CTYACHTOB OOIICH MaTeMaTH4YeCKON KYJIbTYPHI;
- TmpuOOpeTeHUe CTYACHTAMH IIMPOKOTO Kpyra MaTeMaTHYeCKHUX 3HAHUH, YMEHUH H
HaBBLIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTU4YECKON MHTYULINY;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKM CAMOCTOSTEILHOTO U3Yy4eHUsl yUeOHOM U Hay4-
HOM JINTEepaTyphbl, COAEPKALLECH MATEMATUYECKUE CBEIACHUS U PE3YJILTATHI;

- MIOJITOTOBKY CTY/CHTOB K JIEATEIHHOCTU B COOTBETCTBUU C KBAIM(DUKAIIMOHHOM Xapak-
TEPUCTUKON OakayiaBpa 1o HampaBJIEHUIO, B TOM 4ucie (popMUpOBaHHE YMEHHMH HCIOJIB30BATh
OCBOEHHBIE MaTEMaTHYECKHE METO/IbI B MPOPECCHOHATBHON AESITEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHMUECKHUX PUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam OCBOEHHS NUCUUIUIMHBI «MaTeMaTHUeCKUd aHAIHU3» CIelyeT OT-
HECTHU:

- OCBOGHHUE CTY/JICHTAMHU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOMINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOJUMYIO JUIsl YCIEIIHOTO PELICHUS PUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTyaeHTa TpeOdyemoro Habopa KOMIETEHIIHH, COOTBETCTBYIOIIUX €T0
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne 1o auciuiuinHe «MaTeMaTHUYeCKUi aHaluu3» HampaBlieHO Ha (GOpMUpPOBaHUE
y oOy4arommxcst cneayrommux kommereHuud B coorsetctBuu ¢ ®I'OC 15.03.01 «MarmmmHocTpo-
€HHue», yTBEepPKIEHHBIM Npuka3oM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa u HamMeHOBaHHe KOMIIETeHIIHI NuaukaTopbl 10CTHKEHUST KOMITe-
TeHIHH

OIIK-1. CnocoGen npumensth ecrectBeHHO- | MOIIK-1.1. [IpumensieT ectecTBeHHOHAYY-
HayYHbIE U OOLIEMHIKEHEPHBIE 3HAHUS, METO- | HbIE U OOLIEMHKEHEPHBIE 3HAHMUS, METO/IBI
Zbl MATEMAaTH4YCCKOI0 aHaIn3a U MOACINPO- MaTEMAaTHYECKOTO aHAIM3a U MOJAEIIMPOBAHU
BaHUs B MPO(eCcCHOHATILHOM e TEIbHOCTH; [pY peleHny podheCCHOHANBHBIX 3a1ad

NOIIK-1.2. JIleMOHCTpUpPYET HAaBBIKH UCIIOb-
30BaHMsI 3HAHUH (PU3UKU U MAaTEMaTHKH TSI
peleHus 3a1a4 TEOPETUIECKOr0

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnuninuHa OTHOCUTCS K 00s3aTenbHOM yacTu 050ka bl: Monyns «Matematnueckue u ecre-
CTBEHHO-HAYYHBIC JUCIUILTAHBD.
Jucnunnuna 6azupyercs Ha CIeAyIoIIeH, MpOoiAeHHON TUCITUTIITHHE:

- TMHEeNHas anredpa.
Hucnunnuna «MaTeMaTHYeCKUd aHalIu3) JIOTUYECKH CBSA3aHa C MOCICAYIOIMMUMH JAUCIUIUITMHA-
MU:
B obs3amenvuoii wacmu:

- (husuka;

- nudepeHnmanbHbIe YpaBHEHUS;



- TeOpeTHYeCKasi MEXaHUKa;

- DJICKTPOTEXHUKA U AJIEKTPOHHKA;

- CONPOTHUBJICHUE MAaTEPUAIIOB;

- TeOpHUs MAIllH U MEXaHU3MOB;

- OCHOBBI IPOTPAMMHUPOBAHUS M AITOPUTMU3ALNN B MAITMHOCTPOCHHH;

- SKOHOMUKA ¥ YIIPABICHUE MAIIMHOCTPOUTEIHHBIM IPOU3BOJICTBOM,;

- (hu3MuecKre OCHOBBI KOHIICHTPUPOBAHHBIX TOTOKOB SHEPTHH;

- OCHOBBI MAaTE€MATHYECKOTO MOJICIIUPOBAHNS TEXHOJIOTUIECKUX MTPOIIECCOB.
B uacmu, ghopmupyemoii yuacmuukamu 0o6paz08amenbHblX OMHOUEHU:

- TEOPETUYECKUE OCHOBBI (PU3UKO-XUMUIECKON 00paboOTKH;

- aBTOMATHU3aIMs U POOOTH3AIHS IPOIIECCOB MPOU3BOICTBA U3ICIIHIA.

3. CTpyKTypa U cofep:KaHue QU CHUIIINHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAUHUIIBI -144 yaca.

3.1. Buabl yueOHOii padoThI M TPYI0€MKOCTh

3.1.1. Ounas ¢popma odyueHust

n/n Buj yueOHoit padoThl KO‘J::::)?TBO Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B Tom uuce:
Jlexun 18 18
1.
CemuHapcKue/mpakTHYECKUE 3aHATHS 54 54
- JlaGopaTopHble 3aHATHS - -
CamocrosiTeibHas padora 72 72
IIpoMeskyTOoUHast aTTECTALUSA
3K3aMEH D C)
Hroro 144 144
3.1.2. 3aounas popma 00yueHuUs1
n/n Bup y4eoHoii padoTsl Koauueerso Cemectp 2
4acoB
AyIUTOpPHBIE 3aHATUS 20 20

B ToM uucie:

Jlexnuu 8 8




CeMmuHapCKue/IPaKTHUCCKUE 3aHATHS 12 12

JlaBoparopHble 3aHATHS - -

CamocrosiTejibHas padoTa 124 124

IIpomeskyTouHas aTTecTANMS

3K3aMeH ) )

Hroro 144 144

3.2. TemaTnyeckuii NJIaH U3y4eHUs TUCHUNITHBI

Pazmemnién B npriioxkenuu 1 k paboueit mporpaMmme.

3.3.  ConeprxaHue pa3aejoB AUCHUTLINHBI

BBeaenue

[Ipeamer, 3amauu u coaepkanue AUCHUIUIMHBL. OCHOBHBIC 3TAlbl PA3BUTHS JTUCLIUILIIN-
Hbl. CTpyKTypa Kypca, ero MecTo M poJjib B MOJATOTOBKE OakajiaBpa, CBSI3b C IPYTUMH JUCIUILIH-
HaMH.

Pazpnen 1. Indpepennuanbaoe ncuncienue GyHKUMi 0XHOM mepeMeHHOI

Tema 1. Yucnosas nocnenoBaTesnbHOCTh. [Ipenen ynciioBoi mocaea0BaTenbHOCTH U €r0
cBoiictBa. @yHkuus. [loctpoenue rpagukos ¢pyukuuii. [Ipenen ¢pyHnkuun. OCHOBHBIE TEOPEMBI
o npenenax GyHkuun. [lepBolil 1 BTopoil 3ameuaresnbHble npenenbl. CpaBHeHHE OECKOHEYHO Ma-
JBIX U OECKOHEUHO OOJIBIINX BETUYHUH. DKBUBAJICHTHbIE OECKOHEUHO Majible BEJIHMUMHBI.

Tema 2. HenpepsiBHOCTh (DyHKIMI B TOUKE M Ha MpOMexyTKe, Touku pa3peiBa pyHK-
1IUH, UX KJIaccuukanus. ACUMITOTHI Tpaduka QyHKIUH, UX KIacCUPUKAIUS.

Tema 3. [IpousBoanas ¢ynkiuu. ['eomerpuueckuii U Guznyecknii CMbICT IPOU3BOIHOM.
[TpaBuna quddepenunpoBanus u GOpMyIIbl BHIYUCICHUS TPOU3BOAHBIX. TabmuIia mpon3BOHBIX
OCHOBHBIX 3JIEMEHTAapHBIX (yHKIMI. Bbruncienne npous3BogHbIX (DYHKIMMA, 3aJaHHBIX pa3/ny-
HBIM 00pa3oM.

Huddepenunan. [IponsBoausie U quddepeHnnansl BEICIINX MopaakoB. [IpubnmxenHsle
BBIUMCJIEHHSI C TOMOUIbIO TP PEpEeHINANOB.

Tema 4. IIpasuno Jlonuransa. @opmyna Teinopa. PackpbiTe HEONPEAEIEHHOCTEN pa3-
JUYHOTO Tuma. Pa3nokeHne OCHOBHBIX 3J€MEHTapHbIX (PpyHKuui nmo gopmyne Teinopa. [Tpu-
ONMKeHHBIE BBIYMCICHHS ¢ TIOMOIIbI0 popmyisl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl U (HepeHIIMATBEHOTO UCYUCIIEHUss. MOHOTOHHOCTh (DYHK-
1M, SKcTpeMyMbl Heo0XoanMBble U TOCTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJILHOT'O 9KCTpe-
myma. MccnenoBanue BoIykI0CTH rpaduka ¢pyHkiuu. Touku nepernda rpapuka GyHKINN.

OOmast cxema uccienoBanus GyHKIMU U OcTpoeHus ee rpaduka. CBoiicTBa QpyHKIUH,
HEeNpephIBHBIX Ha oTpe3ke. Haubombiee 1 HauMeHblee 3HaueHNs QyHKIUU Ha OTPE3Ke.

Paszpnen 2. luppepenuunaibHoe ucHUCAeHHe PyHKIMIA HECKOIBbKHX MEPEeMEHHbIX

Tema 1. @yHKIIMN HECKOJIBKHUX IIEPEMEHHBIX. JINHUU U IOBEPXHOCTH YpOBHS. YacTHBIE IPOU3-
BosHbIe. [Tonublil quddepennnan. IIponsBoaHbIe CI0XKHON QYHKIIMM HECKOIBKUX MEPEMEH-



HbIX. YacTHBIE Tpou3BOAHBIC U AU depeHnansl BeicuxX nopsakos. Teopema IlIBapiia.

Tema 2. [IpousBoanas no HanpasineHuto. I'panuent. Kacarenpnas k xpusoid. Kacarens-
Hasl MJIOCKOCTh U HOpMaslb K moBepxHocTH. dopmyna Telnopa. DkcTpeMyM QyHKIIMH HECKOIIb-
KUX NepeMeHHbIX. HeoOXomumbIe 1 TOCTaTOYHbIE YCIOBHS SKCTPEMyMa.

Pa3znen 3. UnTerpajibHOe HCHHCIEHHE

Tema 1. [lepBooOpa3znas. Teopema cyiiecTBOBaHUS HEOINpeNeIeHHOro MHTerpana. He-
OIpe/IeIEHHbI MHTErpall U ero cBoicTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTapHBIX
bynkuuit. MeTo HemoCpPeICTBEHHOTO NHTETPUPOBAHUSI.

Metozbl MHTEIrpUPOBaHMS C ITOMOIIBIO 3aMEHBl NIEPEMEHHOM, MOABEIEHUEM 110 3HaK Tudde-
peHuuana. MeTo HHTErpUpOBaHUs 110 YACTSIM.

WHTerpupoBanue palMoOHAIBHBIX ApoOeil, MHTErpupOBaHUE HEKOTOPHIX BHJIOB HPPALMOHAIb-
HBIX U TPUTOHOMETPUYECKUX (PYHKITHIA.

Tema 2. 3apauu, npUBOSIIME K MOHITUIO ONPEAEICHHOT0 MHTerpana. OnpeaeaeHHbIH
WHTErpaJl, €ro CBOMCTBA. Y CIIOBHUS MHTETPUPYyEeMOCTH. VIHTErpasl ¢ nepeMEeHHBIM MPEIEIOM HH-
terpupoBanusa. @opmyna Helotona — JleitOHuna. 3aMeHa nepeMeHHON B ONpeIeIeHHOM HMHTe-
rpaie.

[IpunoxeHnus onpeneseHHOrO MHTErpaja B IeOMETpUU U MEXaHHMKe (BBIYMCIECHUE IJI0-
IaJei II0CKuX (GUTyp, AITHMHBI KPUBOM, 00HEMOB.

Tema 3. HecoOcTBeHHbIE MHTETpalibl IEPBOTO U BTOPOro poAa (1o OECKOHEYHOMY Ipo-
MEXYTKY, OT HEOIPaHUYEHHBIX (PYHKIIUNA HA KOHEUHOM IIPOMEXKYTKE), UX CBONCTBA.

Tema 4. 3agauu, npUBOAIINE K KPATHBIM MHTETpajiaM. J|BOHHOM U TPOWHOM UHTETpaIbl,
uX cBOMCTBA. IIpaBuia BIYMCIECHUSA JBOMHBIX HHTEIPAJIOB.

3.4. TemaTnka NpaKTHYECKHX 3AHATHI M0 TUCHHUIJINHE
«MareMaTHYeCKN aHAIN3»

3.4.1. Ounas ¢popma o0yueHust

No Tema 3ausaTus

1 Pa3zgen 1. Di1eMeHTHI MATEMATHUYECKOI0 aHAJIN3A.

HucnoBasa mocneaoBaTelbHOCTh. [Ipenen 4nciioBoil MocaeqoBaTeIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. @yukuus. [Ipeaen dynkuuu. Teopemsl o mpe-
nenax gyukiuu. [lepBoiii 1 BTOpOii 3aMedaTeIbHbIE TPEICIbI.

2 CpaBHeHue OECKOHEYHO MaJbIX M OECKOHEYHO OOJNBIINX BEJTMYHUH. DKBUBAICHTHBIE Oec-
KOHEUYHO MAaJIble BEJIUYMHEL.

w

PackpsiTHe HEOIIPENEIEHHOCTEN Pa3IMYHOrO THITA

4 HenpepbiBHOCTh QYHKIIMI B TOUKE U Ha MPOMEXyTKe. OJHOCTOPOHHHE Ipesesnbl. Touku
pazpbiBa GyHKIUU. [IpuMepsl penieHus 3agau

5 [TpousBonnas ¢ynxiuu. [Ipasuia nudpdepenupoBanus U GopMyIbl BEIYUCIECHUS MTPO-
u3BoJHbIX. TexHuka nuddepeHupoBanus

6 JuddepenumpoBanue oOpaTHbIX QYHKIMH, QYHKIMIA, 3a]JaHHBIX HESIBHO, TapaMeTpHuye-
CKH, Jorapupmuyeckoe quddhepeHpoBaHe

7 Huddepennman. ['eomerpuueckuit cmpicin auddepennnana. [Ipouszsoansie u nudde-
PEHIIMANBI BBICIIAX TOPSIKOB. [IpnOmmkeHHbIe BEIYUCIICHHUS C TIOMOIIBIO MU PepeHIIr-
QJIOB.

8 [IpaBuno Jlonutans. @opmyna Telnmopa. PackpbiTie HEONpEAEeIEHHOCTEW Pa3IMYHOTO
tuna. Pa3noxkeHust OCHOBHBIX leMEHTapHbBIX QyHKIMiA o Gpopmyne MakiopeHa.




9 [TpubnmkeHHbIe BEIYUCIEHHSI ¢ ToMOLIbI0 opmyisl Teitiopa.

10 | ITomHOE HccaenoBanue GyHKIMN U TocTpoeHue rpadukos. [Tpumepsl

11 | IloxHOE uccnenoBanue GyHKIUN U OCTpoeHUe rpagukoB. [IpumMeps! (IPo10HKEHHUE)
CamocrositenpHas padora Nel Ha cemuHape 1Mo GyHKIUSIM OJTHON EPEeMEHHOM

12 | Pa3zgen 2. OyHKIWH HECKOJBbKHX MepeMeHHBIX. JIMHUM U TMOBEPXHOCTH YPOBHSL.
YacTtHble mpou3BoIHbIe U AuQdepeHna nepBoro nopsika.

13 | [onusiit quddepenunan. ITpousBonnsie cinoxunoil ¢pynkuuu. IlpousBoanas GpyHKIUM,
3ajaHHON HesiBHO. YacTHble MPou3BOIHbIE U AU depeHInaIbl BRICINX nopsakos. Teo-
pema I1IBapua.

14 | IlpousBoaHas 1o HamnpasieHuo. ['pagueHr.

15 | OkerpemyM (DyHKIMM HECKOJIBKUX NepeMeHHBIX. HeoOXoaumblie U 1OCTaTOYHbIE YCIIO-
BUSL DKCTPEMyMa.

16 | CamocTosiTesibHasi padoTa Ne 2 Ha ceMuHape MO (PYHKIUSIM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3men 3. UHTerpajibHOEe HCUYHCIEHHE
[TepBooOpasnas. HeonpeneneHHblil HHTErpall U €ro CBocTBAa. MeToa HEemnocpeaCTBEH-
HOT'O MHTETPUPOBAHHUSL.

18 | MuTerpupoBaHue ¢ MOMOINBIO 3aMEHBbI MEPEMEHHOH, MOJABEACHUEM MO 3HaK audde-
peHnpana. Meroa HHTErpUPOBAHUS IO YACTSIM

19 | UaTerpupoBaHue paroHAIBHBIX JIPOOEH, MHTErPUPOBAHNE HEKOTOPBIX BUIOB UPpaIl-
OHAJIBHBIX QYHKIIUH

20 | nTerpupoBaHne TPUTOHOMETPHUECKUX ()YHKITHIA.

21 | BeluucieHue ompenelieHHbIX HHTerpaynoB mo (opmyne Hprotona-JleiiOnuna. 3amena
NIEPEMEHHOM M MHTETPUPOBAHKE M0 YAaCTSIM B ONPEACICHHOM HHTETpaJle.

22 | [lpunoxxeHust ONpeeICHHOTO UHTErpaia B TEOMETPUU M MEXaHHUKE (BBIYMCIICHHUE TLIO-
a/IeH MIIOCKUX (DUTYP, JUIMHBI KPUBOK ).

23 | [IpunoxxeHHst ONpeIeIEeHHOTO HHTErpajia B TEOMETPHH M MEXaHUKe (BBIYMCICHHE 00be-
MOB, IUIONIA/ICH MOBEPXHOCTH).

24 | HecoOCTBEHHBIE HHTETPAJIBI IIEPBOTO U BTOPOT'O POJIA, UX BHIYHCIICHHE.

25 | 3agauu, MPUBOMSINKE K KPaTHBIM WHTETrpasiaM. Brluncienrne NBOWHBIX UHTETPAJOB CBe-
JICHUEM K IMIOBTOPHBIM. 3a7aui Ha H3MEHEHHE TOPSIIKa HHTSTPUPOBAHUS B IBOWHOM HH-
Terpaie

26 | I'eomerpudeckue U (HU3UYCCKHE MPUIOKEHHUS KPATHBIX WHTETPAIOB, IPUMEPHI BBIYHC-
JICHHSL.

27 | KoHTposIbHOE TECTHPOBAHHE IO KYPCY.

3.4.2. 3aounas ¢opma o0yuyeHus
4, Ne Tema 3aHATHSA
n/

1 Pasznen 1. Di1eMeHTBI MATEMATHYECKOI'0 AaHAJIN3A.
3aaun Ha BBIUMCIICHUE MPEJIEIOB YUCIOBBIX MMOCIIEI0BATEILHOCTEH U (DYHKIIUH.

2 Pemenue 3a1au Ha TexHUKY TuddEepeHIIPOBAHUS U IPUMEHEHHUE MTOHATHS TIPOU3-
BOJIHOM K MCCIIEJIOBAHUIO PYHKIMHA U OCTPOCHUIO rpaduKoB (PYHKIIHH.

3 Pa3nen 2. ®yHKIUH HECKOJbKHX NMepeMeHHBbIX. 3a/1adi Ha BBIYHCIICHHUE YacT-
HBIX TPOU3BOHBIX, TIPOU3BOTHON TI0 HAIPABJICHUIO, TPAIMCHTa U HA HUCCIIEI0Ba-
HUE DKCTPEMYMOB (DYHKIIUN HECKOJBKUX MMEPEMEHHBIX.

4 Pa3znen 3. UuTerpajibHoe ucuucjaeHue. MeToibl BHIYUCICHHS] HEONPEAEIEHHbBIX




MHTETPAJIOB OT PA3IHYHBIX (PYHKITHH.

Brrancnenue ONpPCACIICHHBIX U HECOOCTBEHHBIX HHTCTPAJIOB.

Brraucnenne KpaTHbIX HHTCTPAJIOB.

4, Y4eOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmatuBHble 10kyMeHTHI 1 'OCThI

®I'OC 15.03.01. Mamunoctpoenue. 2021.

AkazeMu4ecKuid y4eOHBIN IJ1aH 10 HampasieHuto nmoArotoBku: 15.03.01 MammHocTpoeHue.
[Tpodwie: «Beicoko3(eKkTrBHBIE TEXHOIOTHMUYECKHE MpoLecchl U o0opynoBanuey». dopma
o0ydenwus: ounas. 2023.

AkaneMHyecKuil yaeOHbIH MJIaH 1Mo HampasieHuto noArotoBku: 15.03.01 MammHocTpoeHHE.
[Tpoduns: «BricokorhpekTUBHBIE TEXHOJIOTUYECKUE TMpolecchl U obopynoBanue». dopma
oOyuenust: 3aounas. 2023.

Marpuna pacnpenesieHus KOMIETEHIMN Mo HampaBieHuo nmoAroroBku 15.03.01 Mamuno-
crpoenue. [Ipopunb: «Bpicokod(h(eKTUBHBIE TEXHOJIOTHMYECKHE MPOIECCH U 000pyAoBa-
Huey. ®opmbl 00yueHus: ouHas, 3aounas. 2023.

Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4dHO-
TEXHOJIOTHYecKoro pa3Butusi Poccuiickoit @enepanum.

[Tpuxaz MunucrepctBa obpasoBanust U Hayku Poccuiickoii ®enepanun ot 23.08.2017 Ne
816 «O06 yrBepxknaenuu [lopsiika mpuMeHeHUs OpraHU3alUsIMHU, OCYIIECTBISIOIIUMU 00pa-
30BaTEIbHYIO JESATENbHOCTb, IEKTPOHHOIO OOYyY€HHUs, AMCTAaHLMOHHBIX 00pa30BaTENIbHbIX
TEXHOJIOTHI PU peanu3aui 00pa30BaTeIbHBIX IPOTPaAMM).

4.2. OcHoBHasi IuTEpaTypa

®uxtenromnsi [.M. OcHOBBI MaTeMaTUYECKOI'0 aHaN3a: y4eOHUK /71 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIM3a: Y4eOHUK JUIs By30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kparkuii kypc marematnuyeckoro aHainusa. T.1. JuddepennunansHoe u UH-
TerpajibHOe UCUNCIeHUs QYHKIUN OJHON nepeMeHHOU. Psaapl: YueOHuK [D11eKTpOoHHBIN pe-
cypc]: yueO. - DnekTpoH. 1aH. - Mocksa: @usmaraut, 2015. - 444 c. [Pexxum nocryna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomoaHHWTE/JbHAS JIUTEPATypa

[TuckynoB H. C. luddepenumanbHoe u MHTErpajibHOE UCUUCICHUS AJs BTy30B. B 2-X To-
max. M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.T'., JIsaxosckuii B.A., Mapteinenko A.U., Munocnes B.b., Ilymkaps E.A. Kypc
MaTeMaTHKH JUIsl TEXHUUYECKUX BBICIINX yueOHBIX 3aBeneHuil. Yactu 1-4. M.: MTT1Y, 2012.
400 k3.

Kpatkuii kypc BbIcuieil MaTeMaTuku [DIEKTpOHHBIH pecypc]: yued. - DIEKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa. ]

byrpos f1.C., Hukonbckuit C.M. Briciiast Mmarematrka: ydeOHUK 1711 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucurcinenue GyHKIUN OJHON U HECKOJIBKUX MepeMeHHBIX. Teopus moss: mMe-
TOJMYECKHE yKa3aHWs M BapHaHThl pacueTHo-Tpaduueckux padot / boxynos M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
MaremaTtnueckuit ananuz. Teopus npenenoB U 1udepeHaIbHOe HCUUCICHNEe: OCHOBHBIE
MOJIO’KEHUSI TEOPUHU, METOIMYECKUE YKa3aHUS M BapUaHThl pacueTHO-rpapuueckux padot //
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https://e.lanbook.com/book/93522

bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DJaexkTpoHHBIE 00pa3oBaTebHbIE PeCcypChl

[TpoBenenue 3aHATHIA U aTTECTAIIMA BO3MOXKHO B IMCTAHLIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
cTeMbI AucTaHIIMOHHOTO 00y4eHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTrkay IEKTPOHHBIX 00Opa3zoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrpamMMBlI:.

DJIeMEHTBI MATEMAaTUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a

WHTerpaibHOE HCUUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GYHKIMA OTHOM IMepeMEHHON

Juddepennmansaoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE QYHKIMI HECKOJIBKUX TIe-
PEMCHHBIX

JononuutesbHbie r1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHU4YCCKOI'0O aHajin3a

Paspaboranusie DOP BKIIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: padoOT B QUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uiu LIEHTPOM YyueOHO-METOAUYECKOM paboThI.

I/IHTepHeT-pecprLI BKIOYAKOT y‘le6HO-MCTO,I[I/I‘IeCKI/Ie MaTCpHraJibl B 9JICKTPOHHOM BHIAC,
MpeJICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MareMaTnuecKoro 00pa3oBaHUS
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

BapI/IaHTLI KOHTPOJIBHBIX 3a,I[aHI/II71 mo AUCHUIUIMHE TPCACTABJICHBI Ha caMTax:
http://i-exam.ru, http:// fepo.ru.
TecTsl 110 BEICIIEH MaTemaTuke http://function-x.ru/tests higher math.html.
[Tone3nbie yueOHO-METOAMYECKHE U HH(DOPMAITMOHHBIE MaTepUaIbl IPEACTABICHBI Ha calTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTH «HTepHeT» myis ocBoe-
HUSI IMCIUILTMHBL WWW.matematikalegko.ru>studentu, www.i-exam.ru.
Kamnmﬁ CTYACHT oOecrieueH HHAUBUAYAJIbHBIM HCOI'PAHUYCHHBIM OJOCTYIIOM K 3JICKTPOHHBIM
6u0IMoTeKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k smekTpOHHO-OMOIMOTEYHBIM CHCTE-
MaM (9JIEKTPOHHBIM OUOINOTEKaM)

4.5. J/InuieH3UOHHOE U CBOOOIHO PACIIPOCTPaHsAeMOe POrPaAMMHOe
o0ecrieyeHue

Ne| HammenoBanue | Pazpaboruuk 1O | Joctynmuocts (iu- [ Ccbuika Ha Equnslii peectp

(mpaBoobiaa- [IEH3MOHHOE, CBO- | POCCHUCKHUX MPOTPaAMM JIst
TEJb) 00HO pactpo- OBM u B/] (npu Hanmu4mm)
CTpaHsieMoe)
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https://online.mospolytech.ru/course/view.php?id=3592
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://i-exam.ru/
http://function-x.ru/tests_higher_math.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

Astra Linux | OO0
Common Edition | "PYCBEUTEX-

JInuensnonHoe https://reestr.digital.gov.ru/ree

str/305783/?sphrase id=9540

ACTPA" 36

MoiiO¢uc OO0 "HOBBIE JluueH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.6. CoBpemeHHbIe NpodeccHoHATbHbIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE CIIPa-
BOYHBIE CHCTEMBbI

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

HaumenoBanue

CcblIka Ha pecypc JIoCTYIHOCTH

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

Jocrtynna B cetu UH-
TEepHET 0e3 orpaHuye-
HUU

https://stackoverflow.co
m/

Wudopmannonssie pecypcesl Cetu
Koncynsrantlntoc

http:// www.consultant.ru | octymnHo

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JApTOB BBICLIET0 00pa30BaHUS

http://www.fgosvo.ru. JlocTyHO

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMbI

JlaHb https://e.lanbook.com/ HocrtymnHa B cetn UH-
TEepHET 0e3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | Tocrynua B cetu UH-

ru/ TepHeT 0e3 orpaHnye-
HUU

IIpodeccuonanbubie 6a3b1 JAHHBIX

ba3a naHHBIX Hay4HOU DIIEKTPOH-
HOM OMbIMoTeKN

(eLIBRARY.RU)

http://www.elibrary.ru JlocTymHo

Web of Science Core Collection —
noJinTeMaTueckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuueckas (6udamomerpu-

http://webofscience.com | JoctymHo
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yeckas) 6aza JaHHBIX

5. MaTepl/IaﬂbHO-TeXHH‘leCKOe odecreueHue ANCIHUIIJINHBI

MarepuanbHO — TeXHUYecKas 0a3a yHUBEpCUTETa o0ecleurBaeT IPOBEIEHUE BCEX BHUJIOB
3aHATHUH, IPELYCMOTPEHHBIX YUYEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBOINOXKAPHBIM IIPABUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacronaraeT cCOOCTBEHHBIM ayIUTOPHBIM (DOHIOM U HC-
H0JIb3YeT yueOHbIE ayJUTOPUU U3 001Eero (poHAa YHUBEPCUTETA.

[Tpu HE0OXOAMMOCTH IS MPOBEACHUS MHTEPAKTUBHBIX MPAKTUYECKHX 3aHATHUI HCIIONb-
3YIOTCSl KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHaaluu

6.1. MeToauueckue peKoMeHIAUM ISl IPeNnoaaBaTeis
10 OPraHu3anuu 00y4eHust

[Ipexxne Bcero, cieayeT oOpaTUTh BHHMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
U3y4yaeMblil UMM MaTepua He TpeOyeT Kakoi-mubo crenuanbHON (JONOJTHUTENbHOI) MOArOTOB-
KM M BIIOJIHE MOXET OBbITh YCIIELIHO M3Y4Y€H, €CJIM CTYAEHTbl OyIyT HOCelaTh 3aHATHS, CBOE-
BPEMEHHO BBINOJHATh JOMAIHUE 3aJaHUs U MOJb30BaThcs (IpU HEOOXOIUMOCTH) CHUCTEMOM
IJIAHOBBIX KOHCYJIbTAlMI B TEUEHHME KAKIOr0o cemecTpa. Bomeamme B Kypc MaTaHanusa pasze-
JIBI SIBJISIFOTCS] KJIACCUYECKUMM, B TO XK€ BPEMsI OHM IPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK UMe-
I0T IIMPOKOE PACIPOCTPAaHEHUE JUIsl PEILICHUs] Pa3HOTO POJia 3a1a4 BHYTPU CaAMOM MAaT€MAaTHKU U
NPUKIAIHBIX 3a1a4. FIX OCBOCHHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTUPOBAHO U
SICHO CTPOUThH YCTHYIO M NMMCbMEHHYIO pP€Yb, YCIECIIHO IPUMEHATh HAKOIJICHHBIE 3HAHUS B IIPO-
(beccroHaTbHOMN 1EATEIbHOCTH.

HeobxonnMo ¢ caMoro Hauana 3aHATUH PEKOMEH/I0BaTh CTYAEHTaM OCHOBHYIO U JIOIOJI-
HUTEJIBbHYIO JTUTEPATYPY, a B KOHLIE CEMECTPA aTh CIMCOK BOIIPOCOB IS IMOATOTOBKH K DK3aMe-
HY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE CIEeIyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTY/IEH-
TOB O BUJE U (popMax TeKyIleH U MPOMEKYTOUHON aTTeCTalluii 0 JUCIUIUIMHE, CPOKaX UX Ipo-
BEJICHNUs, YCIIOBUAX JOIYyCKa K IPOMEKYTOUHON aTTECTAllMU, IPUMEHAEMBIX BUAAX ITPOMEKY-
TOYHOTO KOHTPOJIA.

N3noxenue TeOPETUUECKOr0 MaTepualla JOJDKHO COIPOBOXAATHCSA HIUIFOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IIPENoAaBaTeaeM TaK, YTOObl TEXHUUECKHE TPYIHOCTH U
BBIKJIAJIKH [IPU PELICHUU 3aa4d HE OTBJICKAJIU OT TJIABHOI'O: OCMBICICHUS UJEU U CYTH IPUMeE-
HsieMbIX MeTo0B. CienyeT Bcerya yka3plBaTh MPUMEPhl IPAKTHUECKOTO PUMEHEHHS] PacCMOT-
PEHHBIX Ha 3aHATUSAX ypaBHEHUU U Gopmyil.

[IpakTiueckue 3aHATHS AOKHBI OBITh OPraHU30BAHBI MIPENOJaBaTENIEM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEeMs Ha MEPHOAMUYECKOE BBHIMOJIHEHHE CTYJEHTaMH HEOOJBIION caMoCTos-
TeIbHOU pabOThI B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOT'O MaTepuaa.

[IpenonaBaTens, BeAYIIMA NpPaKTHYECKUE 3aHATHS, JTOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTUYECKH IJ1aH 3aHATHH € JIEKTOPOM, UCIOJIB30BaTh €AMHYIO CUCTEMY 0003HAUECHUH.

[IpenonaBaTemnto cieayeT 10OMBATbCS CUCTEMATHUECKOW HEMpPEepbIBHON pabOThI CTY/AEH-
TOB B TE€UEHHUE CEMECTPa, HEOOXOUMO BBISBJIATH CUJIBHBIX CTYJIEHTOB U MPHUBJIEKATh UX K Hay4-
HOM paboTe, K y4aCTHIO B Pa3HOTO poJia OJIMMITNAIaX U KOHKYpCax.
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CTyaeHT IOoKeH OIyllaTh 3aMHTEPECOBAHHOCTh MPENOAAaBaTeNs B JOCTUKEHUN KOHEY-
HOTO pe3yNbTaTa: B MPUOOPETEHUH OOYYAIOUIMMUCS MPOYHBIX 3HAHWM, YMEHHN W BIIaJCHUS
HAKOIUICHHOM nH(OopMalmei uid pelieHus 3aa4d B mpodeccnoHanbHOM e TeIbHOCTH.

6.1.1. OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATUH U aTTECTAIM BO3MOXKHO B JIUCTAHIIMOHHOM (pOpMaTe ¢ IPUMEHEHHUEM CH-
CTeMbI qucTaHimonHoro ooyyenus yuusepcureta (CJ1O-LMS) Ha ocHOBe pa3paboTaHHBIX

Kadeapoii «MaTeMaTHKay IEKTPOHHBIX 00pazoBaTelbHbIX pecypcoB (DOP) mo Bcem pasznenam
nporpammsl (cm. 11. 4.4).

HOpSII[OK IMPOBCACHUA pa60T B AMCTAaHIIMOHHOM q)OpMaTC YCTaHAaBJIMBACTCA OTACIIbHBIMU
PAaCHOPSDKEHUSMH TIPOPEKTOpa M0 y4eOHOW padoTe W/WiM HEHTPOM yueOHO-METOANYECKOU pa-
0OTHI.

6.2. MeToauyeckue yKazaHus JJisl 00yYAIOIIUXCS 10 OCBOEHUIO

JTUCIHMIIIMHBI

Paznen 1: nuddepenunanbHoe ncuucjienne PyHKuuii 0HOH nepeMeHHO

[Tpu n3ydenun nuddepeHnnanbHOro ncurcaeHus GyHKIUI 0JHON epeMeHHO 00paTH-
T€ BHUMaHME Ha MOHATUE Ipejena (yHKIMU B TOYKE U METOABI ero BeuuciaeHus. [penen — on-
HO M3 OCHOBHBIX NOHITHH MaTeMaTH4eCKOro aHanu3a. [lpu BbrYMCIeHWU TpenenoB (yHKIUU

0
HaJl0, NPEKAC BCErO, BBLICHUTH XaPAaKTEP HEONPEHCIICHHOCTH | —, —, 000, 00— 0, 17
00
UtoObI OBNIaIETh TEXHUKOHN pEIIeHHS 33/a4 Ha BBIUMCIICHUE TPEIEIIOB, HaJ0 3HATH JIBa 3aMeva-
TEJIbHBIX Ipeziesia, TabJuIy SKBUBAJICHTHBIX OECKOHEUHO MalblX, paBwio Jlonuranis, pa3inud-
HBIE€ [IPUEMBI PACKPBITHUS HEONPEIAEIEHHOCTENH B 3aBUCUMOCTH OT BHJa (YHKIUU U PEIIUTH J0-
CTaTOYHO OOJIBIIOE KOJINYECTBO 3a/]1a.

[Ipyn u3ydeHun TeM, MOCBAINICHHBIX MPOU3BOAHONW U nuddepennuany QyHKIUU, HATO
OCMBICIIMTh MX T€OMETPUYECKUN CMBICI, MOHUMATh pa3uuue Mexay HUMH (IuddepeHnuan -
9TO IJIaBHAs JIMHENHHAs YacTh npupaiieHus GyHkuuun). TBepao 3HaTh (Kak TabIUIy YMHOKEHUS)
dopmynbl 1uddepeHIrpoBaHNs OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUI U npaBuia auddeperun-
poBaHus (Bce, KOHEUHO, HO 0COOEHHO MPaBUiIo AU(depeHINPOBaHUS CI0KHON (PyHKINN).

OOparure BHUMaHKE TaKKe Ha 0cOOeHHOCTH U depeHIupoBaHus (yHKIMH, 3aJaHHBIX
B HESABHOU (popMe, mapaMeTpUUIeCcKH, Ha prueM Jorapupmudeckoro qudQepeHinpoBanms.

Crenyer 4eTKO 3HAaTh U YMETh MPUMEHSTH aJITOPUTM HCCIIEI0BaHUs GYHKLIUN U MOCTPO-
eHus rpaduKoB: OMpeIeJICHUE TOUYEK pa3phiBa (M UX KIacCU(UKAIMIO), aCUMIITOT rpaduka (Bep-
TUKaJIbHOM, HAKJIOHHOW, TOPU30HTAJILHOM ), HEOOXOAUMBIE U JJOCTATOYHBIE YCIOBHSI MOHOTOHHO-
CTH (QYHKIMH, CYIIECTBOBAHUS JIOKAIBHOI'O SKCTPEMYMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHY-
TOCTH (DYHKIIMU U TOYEK meperuoa.

Paznen 2: nuddepennnanbHoe ncuucieHue GyHKIUI HECKOJIbKHUX MepeMeHHbIX

[Ipn u3ydeHun naHHOTO pasjiena oOpaTUTe BHHMaHUE Ha TO, YTO (YHKIIMS ABYX Mepe-
MEHHBIX MMEET HarllsJHbI I€OMETPUYECKUN CMBICI — JTO IOBEPXHOCTb B TPEXMEPHOM IIPO-
CTpPaHCTBE

Hazno ocMBICIUTD MOHSATHS YaCTHBIX NMPOU3BOAHBIX M MONHOro auddepeHnunana u oco-
OEHHOCTh MX BBIYMCIICHHS, OBJa/IeTh TEXHUKON BBIUMCIICHUS MPOU3BOJIHBIX OT CIOXKHOW (PyHK-
UM HECKOJBbKUX TIepeMeHHbIX. Creayer oOpaTuTh BHUMAaHHME Ha TO, 4YTO A (DYyHKIHH

Z=12(X,Y) cMeraHHble YaCTHBIC NPOM3BOAHBIE BTOPOrO MOPSAKA PABHBI MEXIY COOOIL:
0’z 0%z
oxoy  oyox

(Teopema IlIBapua), To ecTh MOPAIOK U HEPEHIIMPOBAHNS HE UMEET 3HAYCHHUS.
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Jig GyHKIIUM HECKOJBbKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUs (YHKIUU B IPOU3BOJIb-
HOM HAINpaBICHUH XapaKTEPHU3yeTCsl MPOU3BOIHON O HAMPABICHHUIO, 2 HAMOOJBINAS CKOPOCTh
u3MeHeHus (yHKIUU Oy/eT B HalpaBJIEHUU BEKTOpa TPaJiMeHTA.

Crnenyer oOpaTUTh B 3TOH TeMe BHMMaHHME Ha HEOOXOJMMOE M JJOCTATOYHOE YCIOBHSA
CYIIIECTBOBAaHMS SKCTpeMyMa (DYHKLIUU HECKOJIBKUX NEPEMEHHBIX.

Pasznen 3: HHTErpajibHOC HCYUCJICHUE

B uHTerpasbHOM HMCYHCIEHUU pelaeTcs 3ajada, oOpaTHOM TOM, KOTOpasl paccMaTpuBa-
nach B AuQQepeHIraIbHOM HCUHCICHIN: He0OX0aMMO HaiiTy i nanHoi dyukmun f (X) Ta-

Kyl0 (QYHKIIMIO, TPOU3BOIHAS OT KOTOPOii Obliia Obl paBHA 3a1aHHOM. HTerpupoBanue GyHKIuH
— JIOCTaTOYHO CJIOKHBINA pa3ziesl MaTeMaTUKHU, OBJIQIETh KOTOPBIM MOKHO TOJIBKO, €CIIA CTYJACHT
«BO3BMET» JOCTATOYHO OOJBIIOE KOJIUYECTBO HHTETPAJIOB PA3HOIO TUIIA.

Hano TBepao 3HaTh TabaMIly MHTETPAIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH, OCHOB-
HbIE€ METOJIbIl MHTErPUPOBaHUs (3aMeHa MepeMEHHOW, MoJBeJeHHe Mo 3HaK nuddepenuana,
HHTCIPHUPOBAHUC 10 YACTAM, IMPHUEMbI BBIYUCICHUSA UHTCTPAIOB OT pallMOHAJIBHBIX ZIpO6CI>'I, oT
pPa3HOro THUIIA TPUTOHOMETPUYECKUX (PYHKUIU).

Hano ocMmbICINTh €OUHCTBO MOAX0Ja K MOCTPOCHUIO OINPEICIICHHBIX, KPAaTHBIX, KPUBO-
JUHEHHBIX, MOBEPXHOCTHBIX HHTErPajiOB — MOCTPOEHUE HEKOTOPOH HHTErpalbHONW CYMMBI U
IIPEACIIbHBIN IEPEXO.

3HaTh T€OMETPUYECKHUI CMBICII U OCHOBHYIO (POPMYJTY BBIYMCIICHUS OMPEICICHHBIX HUH-
terpanoB — Qgopmyny Herotona — JleiiOHuIa, reomMeTpudeckie W (HU3MUSCKHUE MPHIIOKCHUS
OTIpEe/IeIEHHBIX U KPATHBIX MHTErPajioB, YMETh HAXOAUThH IJIOLIA/Ab IIIOCKOW (DUTYpHI, UIUHY
KPUBOM, 00bEM U TIJIOIIA/h TOBEPXHOCTHU TEJ BPAICHUS.

7. ®oHJ OLIEHOYHBIX CPEACTB

@DOH/I OLICHOYHBIX CPEeACTB IpenacTaBieH B [Ipunoxkenun 2 k paboueil mporpaMme U BKJIIOYAET
pa3aensr:

1. MeTop! KOHTPOJIS ¥ OLIEHUBAHUS PE3YIIbTATOB O0yUCHHS.
2. I1kana 1 KpUTEpUH OLICHUBAHUS PE3yIbTaTOB O0YUEHUS.
3. OueHoYHBIE CPEJICTRA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexxyTouyHasi aTTeCTaIlus.

14



Ilpunoscenue 1

1. TemaTH4ecKHUil IUVIaH JUCHMILIHHBI «MaTeMaTHYeCKHii aHAJIN3)» M0 HANPABJIEHUIO MOATOTOBKHU
15.03.01 «MammHoOCTpOEeHHE)
IMpopuiab: «BbicokodpdeKTUBHBIE TEXHOJOTHYECKHE MPOLECCHI M 000PY10BAHM e
(pbakamaBp)
Ounas popma o0yuenus
Tox Hadopa 2023/2024

Buabl yueOHoii padoThl,

N o . 5 | BKIIOuas camocTosTENbHYIO Buabl caMOCTOATEILHOH PaGoTh ®opMBI at-
- = =
Paznen § S 3 padoTy CTYIEeHTOB, Cryjienton TecTallUH
n/n o =
3 = 3 1 TPYA0EMKOCTh B 4acax

JI [ TI/C [ JIa6 | CPC | KCP | K.P. [ K.IL. | PTP | Pecpepar | K/p | D 3

Bropoii cemecTp

Paznen 1. Iuddepenunanbuoe
HCYHCJIeHHe (PYHKIUH OHOH 1e-
peMeHHOM. YuciioBas rocienosa-
TeJIbHOCTH. [Ipeaen uncioBoii nmo-
1.1 | CJIEIOBATEIBLHOCTH U €TI0 CBOMCTBA. 2 1 2 2 4 +
IIpaBuna npenenpHOro nepexosa.
Oyukuus. [Ipenen ¢pynkuuu. Teo-
pemsbl o npeaenax QyHKIUU.
Beinaya 3agannii PT'P Ne 1 no
MATEMATHYECKOMY aHAJIH3Y.
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1.2

IlepBbIil 1 BTOpOM 3aMeyaTelbHBIC
npenensl. becKoHeyHO Manble U
OCCKOHEYHO OOJBIIHNE BEIMYUHBI.
DOKBUBaJICHTHBIE OCCKOHEYHO Ma-
Japle  BeIM4MHBL. PackpeiTHe He-
OIIPEIEIICHHOCTEN pa3HOro THIIA.

1.3

HenpepbIBHOCTh (YHKIIMK B TOYKE
U Ha npoMexyTtke. OqHOCTOPOHHUE
npenensl. Touku paspbiBa (QyHK-
WU, UX KJIaccuuKams.

1.4

[TpousBognas ¢ynkuuu. ['eomer-
pUYECKUN M MEXaHMYECKUM CMBICI
npou3BogHoi. IlpaBmma mgudde-
peHIUpPOBaHUsS U (HOPMYJIIbI BBIUHUC-
JeHusT Npou3BOAHBIX. TaOnuma
MIPOU3BOJHBIX OCHOBHBIX DJIEMEH-
TapHblX ¢QyHkuui. Texnuka aud-
dbepeHmpoBaHus

1.5

Huddepenunan. IlpousBoaHsie U
muddepeHIManbsl  BHICIIMX  MOPS-
KoB. [IpuOnukeHHble BBIYMCICHUS
¢ TOMOIIBIO0 TU(hepeHITHAIOB.

1.6

IIpaBuno  Jlomurana. @Popmyia
Tenmopa. Pa3noxxeHuss OCHOBHBIX
3JIEMEHTapHbIX (QYHKUUH 10 ¢op-
myine Teitnopa. ITpuGnuxeHHsle
BBIYUCIICHUS C TIOMOLIBIO (POPMYIIBI
Tenmopa.

1.7

OcHoBHbIe Teopembl U depeHu-
QIBHOTO MCYHClIeHus. MOHOTOH-
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HOCTh (PYHKIMH, SKCTpeMyMbl. He-
00X0AMMBbIE U JIOCTATOYHBIE YCJIO-
BUS MOHOTOHHOCTH, JIOKQJIBHOTO
skcTpemyma. MccnenoBaHue BbI-
nykioctd rpaduka ¢pynkuuu. Tou-
KU Tieperuoa.

1.8

O0mass  cxema  HCCIIEJOBAaHUS
(GyHKIMU U TIOCTpOeHUs1 ee rpadu-
ka. CBoiicTBa (yHKIIHI, HEMPEPHIB-
HBIX Ha otpe3ke. Haumbonbiiee u
HauMEHbIlIee 3HaYeHU (PYHKIIMH Ha
OTpE3Ke.

CamocrosiTeibHas padora Nel na
ceMHHape Mo (PYHKUUAM OJHOM
nepeMeHHOoIl

1.9

Pa3znen 2. @yHKUMSA HECKOJIbKHMX
nepeMenHsbIX. Ilpenen u Hemnpe-
priBHOCTE. OCHOBHBIE CBOMCTBA He-
npepbIBHBIX  QyHKIU. YacTHble
npousBoaHbie. [lomHbll nuddepen-
uaJl.

Boinaya 3amaumii PI'P Ne 2 mo
GYHKIMAM HECKOJbBKHX mepe-
MEHHbIX

1.10

[Tpon3BosHBIE CIOXKHON (DYHKIIUH
HECKOJIbKUX MEePEeMEHHBIX. YacTHbIE
npou3BOJHBIE U AuddepeHnasl
BBICHIMX  IOPSIIKOB. Teopema
[IIBapua. IIpousBonHas mo Hampas-
nenuto. ['pagueHt.

10
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1.11

DOkcTpeMyM (QYHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumele U J1o-
CTaTOYHBIC YCIIOBHSI SKCTPEMYyMaA.
CamocrosiTejibHas padora Ne2 Ha
ceMuHape 10 (yHKOUSAM He-
CKOJIBKUX TepeMeHHbIX

11

1.12

Pa3nen 3. UHTerpajbHoe McUmc-
JIeHne

[TepBoobOpasnas. HeompeneneHHbIi
UHTErpal U ero cBoicrea. Tabmwuia
HHTCrpajioB OT OCHOBHBIX 3JICMCH-
TapHbIX (QyHKIUHA. Meroa Heno-
CPEACTBEHHOTO UHTETPUPOBAHMUSL.
Boiiaua 3aganuii PI'’P Ne 3 mo
HHTErpajbHOMY HCUHCIEHHIO

12

1.13

HuTerpupoBaHue ¢ MOMOUIBIO 3a-
MEHBI TIEPEeMEHHOW, TOJBEICHUEM
noj 3Hak auddepenunana. Meroa
WHTETPUPOBAHMSI 110 YaCTAM

13

1.14

WNHTrerpupoBanne  palMOHAIBbHBIX
JIpoOell HWHTErpupOBaHUE HEKOTO-
pBIX BHUJOB HPPALMOHATIBHBIX U
TPUTOHOMETPUYECKUX (DYHKIIUMN.

14

1.15

3amauyn, MPUBOASIINE K TOHSTHIO
omnpeneneHHOro uHTerpana. CBoii-
CTBa OMNpEAENEHHOT0 HHTEerpania.
®opmyna Herorona-JleitOnuna. 3a-
MeHa MEepEeMEHHOW W MHTETPHUPOBa-
HUE TI0 YacTsIM B OIpPeACIICHHOM
WHTETpaJie

15

1.16

[IpunoxxeHus ONpeeTIeHHOTO0 WH-
Terpajia B T€OMETPUU M MEXaHUKE
(BBIUMCIICHUE TUIONMIAJICH TUIOCKHX

16
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buryp, IIMHBI KpUBOH, OOBEMOB,
IUTONIA/IeH TOBEPXHOCTH).

HecoOcTBeHHbBIE MHTETpAJIBI IEPBO-

117 'O 1 BTOpPOro pojaa, ux CBOICTBA.

3agauu, NPUBOASIIME K KpPATHBIM
uHTEerpansaM. J[BOMHONW M TPOMHOM
WHTETpajbl, UX CBOMCTBa. Brrumc-
1.18 | ieHne TBOWHBIX MHTETPAJIOB CBEJIC- 2 18 6 4 +
HHUEM K TOBTOpHBIM. ['eomeTrpuye-
Ckue W (U3HYECKUE MPUIOKCHHS
KpaTHBIX UHTETPAJIOB
KoHTpoJibHOE TecTHpOBaHHE

®opma aTTecTAalNU 19-21
Bcero yacoB o AUCHHUILINHE 3
18 | 54 72 3 cam
PI'P ’
pao.

2. TeMaTH4YeCKHii MJIaH IMCUUIIMHBI «MaTeMaTHYeCKHid aHAJIU3» 110 HANTPABJIEHUIO MOATOTOBKH
15.03.01 «MamuHoCTpOEHUE»
Ipodunas: «BbicokodrddeKTHBHBIC TEXHOJIOTHYECKHE MIPOLEcChl U 000PY10BAHUE)
(pbakamaBp)

3aounas ¢gopma o0yueHust
Tox Hadopa 2023/2024




Buabi yueOHoli padorsl,

N o = & BKJII0YAs CAMOCTOSITELHYl0 | DWIbI CAMOCTOSITENILHOM PadoThl | @opwmp at-
0 Pasien ;‘3 ;( § padoTy CTYyIeHTOB, CTy/eHTOB TeCTauH
n/n 3 = 5 U TPYA0EMKOCTH B 4acax
J | II/C | JIao | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p ] 3
Bropoii cemecTp
Paznen 1. Tuddepennmansroe
L1 yeuncnenue (byHKIUI 0 HOM Tie- 2 16
PEMEHHO.
O0630p 3aa4 epBOro paszzesna
12 Breigaua 3amanmii PI'P Ne 1 1o 2 4 16 +
MaTeMaTHYeCKOMY aHaJH3y.
1.3 | Pazmen 2. OYHKUHM HECKOJb- | 2 16
KHX NepeMeHHbIX
O630p 3amay o GyHKIUAM He-
CKOJIBKUX TTEPEMEHHBIX
1.4 Brigaua 3amanuii PI'P Ne 2 mo 2 2 16 +
GYHKIIUSM ~ HECKONBKHX — TIepe-
MEHHBIX
Pasnen 3. HHTerpanbHoe muc-
yHCcIeHHe
15 Brigaua 3amanmii PI'P Ne 3 o 2 16 +
UHTETPATHHOMY UCUYHCIICHUIO
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O0630p 3amay HO HeompeneseH-

1.6 | HBIM, oOmpeAeNCHHBIM U HECcO00- 4 16
CTBEHHBIM MHTETrpaJiaM
17 OO03opHast NEKIHS IO KpPaTHBIM 16
MHTErpajam
18 O0630p 3ama4 1Mo KpaTHBIM HHTE- 5 12
rpajiam
dopma aTTecTalNuU 19-21
Bcero yacoB no AucuUILINHE 3
12 124
PI'P
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Ilpunoscenue 2

®OH/JI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hanpasnenue noarorosku: 15.03.01 «MammHocTpoeHHEY.
[Tpodmns: «BeicokoaddeKTUBHBIE TEXHOIOTHYECKHE TPOLIECCHl M 000PYIOBAHHEY.
@opmbl 00ydeHus: OYHast, 3a09Hasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISA ¥ OLIeHMBAHUS Pe3yJIbTATOB 00y4YeHMs

JInst KOHTPOJISL yCIIEBa@MOCTH M KauyecTBA OCBOCHHMS AUCIMIUIMHBI HACTOSILEH TPOrpaMMoit
IPETyCMOTPEHBI CIIETYIONIIE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. llIkajia ¥ KPUTEPUH OLlEHUBAHUSI Pe3yJIbTATOB 00y4YeHU
®opma NPOMeKYTOYHOM aTTECTALMHU: IK3AMEeH

[IpomexyTouHasi artecTanus oOydJarommxcsi B popMe SK3aMeHa MPOBOJUTCS MO pe3yibTa-
TaM BBINOJIHEHMSI BCEX BUJOB Y4eOHOH pabOThl, MPEAYCMOTPEHHBIX yYEOHBIM IUIAHOM MO JaHHOU
JUCIUIUIMHE, TIPU 3TOM YYUTBHIBAIOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJS yCIIEBAEMOCTH B T€UEHHUE
cemectpa. O1eHKa CTENEeHN JOCTHKEHNS 00y4aloIUMHUCS IAaHUPYEMBIX Pe3yJbTaToOB 00yUeHUs 10
JUCIIUIIMHE TPOBOJUTCS MPENoJaBaTesIeM, BEAYIIUM 3aHATHS M0 AUCLUUIUIMHE METOJOM IKCIIEpT-
HOM oueHkH. Ilo uToram mpoMexyTouHOM aTTecTalluy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JIMYHOY, «XOPOIL0Y, «YA0BIETBOPUTEIBHO» UIH «HEYTOBIETBOPUTEILHO.

HIxaJja oneHUBaAHUA Onucanne

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKH CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTallMH, IPEIyCMOTPEHHBIE
porpaMMoi quctUIuInHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJACHHBIM B
OTnu4HO TabynLax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMU, PUMEHSET UX B CUTYaIUSX MOBBIIIEHHOW CIOMXHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYIIEHB! HE3HAYUTENbHBIE OIIHO-
KW, HETOYHOCTH, 3aTPYAHEHHsI IIPU NIEPEHOCE 3HAHUN U YMEHUM
Ha HOBbIE, HECTAHAAPTHBIE 3aJIa4H.
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Xopouio

BelmtonHeHsl Bce 00s13aTe/IbHBbIE YCJI0BHUSI MOATOTOBKH CTY-
AEHTA K NPOMEKYTOYHOH AaTTeCTAalluM, MPEIyCMOTPEHHBIE
nporpamMmoi TucuuIuiiHbl. CTyJEeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUU, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
Ta0JIMIaxX, OMEePUPYeT MPHUOOPETEHHBIMU 3HAHUSMHU, YMCHHSIMH,
HaBbIKaMU. B TO ke Bpems mpu OTBETE JOIYCKAET HECYIlle-
CTBEHHBIE IIOTPELIHOCTH, 33JaYd pellaeT C HEJ0YeTaMH, He
BJIMSIFOIIMMU Ha OOIIMI X0/ PELICHUSI.

Y 10BIIETBOPUTEILHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTallu, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB IT0KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUoOPETEHHbIMU 3HAHUSMH, YMEHUAMU,
HaBbIkaMu. Ho mokaspiBaeT HernyOOKUe 3HAHUS, TIPU OTBETE HE
JIOIYCKaeT IpyObIX OIIMOOK WM IPOTUBOPEUMI, OJHAKO B
(GOpMyJIMPOBAHUU OTBETA OTCYTCTBYET JOJIKHAsl CBSI3b MEXKIY
aHaJIM30M, apryMEeHTalueld U BbIBOJIAMU, B PEIICHUH 3a7a4 MO-
T'YT COJIepKaThCs rpyoble omuOKu. [y moaydeHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIINE BOTPOCHI.

HeynosnersopurensHo

He BbmonHeHb! 00513aTe/IbHbIE YCJI0BHS MOATOTOBKH CTY/1€H-
Ta K NPOMEKYTOUYHOH aTTecTallMu, MPEAyCMOTPEHHBIE IMPO-
rpammoit aucuumiuael, MJIW cTyneHT neMOHCTpUpyeT Hero-
HOE€ COOTBETCTBUE 3HAHUM, YMEHMI, HABHIKOB IIPUBEACHHBIM B
TabNuIax, AOMYCKAIOTCS 3HAUUTENbHbBIE OMIUOKH, MPOSBISETCS
OTCYTCTBHME 3HAHUW, YMEHUM, HABBIKOB IO POy IOKa3aTenei,
CTYJEHT UCHBITHIBACT 3HAYUTENbHBIC 3aTPYAHCHUS TPU ONEPU-
POBaHMM 3HAHUSIMU U YMEHUSMHU.

3. OueHoO4YHBIE CPeICTBA

HaumenoBaunue
OLIEHOYHOTO CpeI-
CTBa

Kpatkas xapakrepucTuka OleHOYHOTO

IIpencraBnenue oue-
HOYHOT'O CPEZCTBA B

cpezacTBa DOC

KonTponbHas (ca-
MOCTOSITEIbHAS )
pabora

(KP)

CpenctBo MpoBEpKH YMEHUHN NMPUMEHSThH
MOJTyYEeHHbIE 3HAHUS JJIs pelleHHs 3a/1au
OIPEAEIIEHHOr0 THUIA 110 TEME WM pa3Jie-

Iy

KOHTpOJ'IBHBIC 3aaa-
HHUA

PacuerHo-
rpaduydeckas pa-

CpeacTBo MpOBEPKH YMEHUI NPUMEHSTH
IIOJIy4YE€HHBIE 3HAHMS 110 3apaHee OIpee-
JIEHHOW METOJUKE JI1 pELIeHus 3anad

Kommrexkr 3amanuii
JUTSL BBITOJTHEHUS
pacyeTHo-
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6ota WIA 33JaHdd 10 MOAYNI0O WIM AMCUHU- | TpauuecKoi paboThl
IUIMHE B LIEJIOM.

(PT'P)
CpencTBO KOHTPOJIS,, OPraHM30BAHHOE KaK
crenManbHas Oecega IeAaroruyecKoro
YcTHBII onpoc paboTHUKAa ¢ OOYYarOIIMMCS Ha TEMBI, Bompocsr o
3 cobeceoBanue, CBSI3aHHBIC C MU3y4YaeMOW JUCHUILTUHON, U TeMaM/pazjiesiam
(YO) pPAaCCUMTAaHHOE Ha BBLIACHEHHE 00bema JUCLUTITUHBI
3HAHUN O0YYaromerocsi Mo OmnpeaeIeHHO-
MY pasJieny, TeMe, IpodiieMe | T.11.
CucremMa CTaHIaPTU3UPOBAHHBIX 3a/IaHUH,
4 Tect [TO3BOJISIOIIAs aBTOMAaTH3UPO- B
apHuaHT TecTa
() BaTh NPOLEAYPY HU3MEPEHUS YPOBHS 3Ha-

HUW 1 YMEHUH 00y4aromerocs.

5 | Ox3amenanmonnble | CpeAcTBO MPOBEPKM 3HAHWUM, YMEHHH, | DK3aMEeHallMOHHbIE
OMJIETHI HaBBIKOB. MOJKET BKIIOYAThL KOMILIEKC | OMJIETHI

TEOPETHUYECKUX BOIPOCOB, 3a/1ay, MPaKTH-
(9b) YeCKUX 3aJaHuil.

3.1. Tekymuii KOHTPOJb

OneHoyHbIe CpeACTBa TEKYILIETO KOHTPOJI YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BOIPO-
Cbl U 3ajaHus B (hopMe OIAHKOBOI'O TECTHUPOBAHUS AJII KOHTPOJISI OCBOCHMS O0yJarolMMHCS pa3-
JIeJI0B TUCUMILIAHGL, ipueM PI'P.

Conepxanue pacueTHo-rpaguyeckux padoT.

PacuerHo-rpaduueckas padora Nel no auddepeHunanbHOMy HcUMCIeHUI0 PyHKIMI OTHOMI
NepeMeHHOH

KpaTkoe copepxkaHue 1 dTarnbl pacyeTHO-TpadpuiuecKoi paboThI:
[Tpenen uncioBoi MOCIEIOBATENBHOCTH, Npeen (YHKIHH.
UccnenoBanue pyHKINN HA HEIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX GYHKIUH.

UccnenoBanue GyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadgmyeckas padora Ne 2 no pyHKIMAM HECKOJIBKHX NEPEeMEHHBIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHY HECKOIBKUX MEepeMEeHHbIX. YacTHBIE TPOU3BOIHbIE. [IpOM3BOIHBIE OT CIOXKHBIX (PYHK-
. [Ipon3BoaHas o HAMPaBIECHUIO U TPAJUEHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckast padora Ne 3 10 HHTErpaJbHOMY HCYHCICHHIO.

KpaTkoe copepxkanue 1 3Tarnbl pacdeTHO-Tpapudeckoi paboThI:
Ilepguiti sman:
MeTtopl HHTErpupOBaHUs. Beluncienne HeonpeaeneHHbIX HHTETPaloB.
Bmopoii sman:
[TpunosxeHus onpeseeHHBIX UHTETpajioB. VccienoBanue cXoAUMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KommuiekT 3axanuid

JJIS1 BBINOJTHEHUs pacyeTHO-Tpaguyeckux pador (PI'P)
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1o gucuumiInae «MareMaTH4ecKui aHaJIn3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHOMN NepeMeHHOI

1. Haiitu npenensr:

@-nf-@enf | Jara-3eres

lim ,
> (1+n)’ —(2-n)’ e Yn+5+n

2 n?
Iim(zn +3j ) lim n(\/n2+1—n), ”m(n—loj3n+l

2
n—oo n—o0
2n° +1 A
. 2x2+11x +15 . Ax?
lim—————=. lim——.
x->-3 X+3 x=0 sin“ 3X
. 2mt_gnt . sin3x . 7
limZ_—— lim lim (1-3x)™"
n—w 3”*2 4+ 5" x>0 _ exz x—+0
0, XxX<—-7
2. VccenoBarh Ha HEMIPEPBIBHOCTD M BBIMIOJIHUATE YepTexX: Y =1<SINX, — 7 <X<0
7, X=0

3. Haiitn mpon3BoHYIO (yHKINU:

3 2
y=2(3x +4x _X_Z)_ y = Inarcsinv1—e**.
151+ x

tgx —ctg x X_3t2+1
u. 3t

\/E t3
=sin| —+t |.
y=sn(5+)

C0S6X 2 1 .
y=—-—— y =arctg® ———=+sinIn2x
3sin(12x +1) 1—2x2

y = arctg

y:arctg3ln£ y:(\/;)

X+2

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

4. CocTaBUTh ypaBHEHMs KacaTeJIbHONW M HOPMAaJHM K JAHHOW KpPHBOM B TOUKe ¢ abcruccoil X, :
y=x2+8Jx—-32, x,=4.

1
2
5. TIpoBecT mONHOE UCCIeA0BaHNIe U mocTpouTts rpaduk f (X)=Xx*+ =z

DYHKIUH HECKOJIbKHX IIepEeMEHHbIX
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1. Haiitu yacTHbBIE MPOU3BOIHBIE BTOPOIO MOPSIKA, YOCIUTBCA, UTO Zy =Z7 | Z=

2

y

2. Haiiru rpamuent ¢pyukiun 2 = f(X,y) BT1ouke M (X,,Y,): 2= T M, (4,6) .
X

3. UccnenoBaTh Ha SKCTpEeMyM (PYHKIUIO Z = X=X+ Y2 +2y.

HNurerpupoBanue
BbiunciauTh Heonpe/ieJleHHbIE HHTErPajbl
X -
j———fL———n [x-277dx, I(x-+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ N
X+18 T
X X X+1 In® X
| dx, A g, A Xy,
x> —6x+18" ' x*+6X+5 (x—6)(x+2) x> +3 cos’ X
BoIunciauTh onpeesieHHbIE HHTETPAJIbI
Tasint xeoswax, [ Jo-vedx, [ X
sin® xcosxdx, —_—, x—1)e*dx,
0 0 v1+3X 0 1 X7 +InX
? dx T 1+x° y ]4 dx }X2+2de
11++/3x—2" Sarctgx  1(3x+5)%’ o x2+1
J3 3 2 7.6 1 X
X dx,  [Ja-xPdx, I3sin2xcosxdx, Id—
0 1+ X° 0 9 o V1+3x
1 el
dx
(x—1)e*dx, _—
'([ '1[ X~/ 7+ 1Inx
HecoOcTBeHHBIC MHTETPaJIbI
1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISIETCS] CXOSIIMCS
T\/;dx, Tx’sdx, T\/Fdx.
1 1 1
2 dx
2. BBIYHCIUTD UHTETPAJ, YCTAHOBUTH €r0 CXOJAUMOCTbD HJIH PACXOJUMOCTh | 1
Sel4 XP

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

a dx
4. BeraucnuTh HeCOOCTBEHHBIN HHTETPAI jT, YCTAHOBUTH €TI0 CXOJUMOCTDb WU
04/ X

paCXO,Z[I/IMOCTB.
1
dx
5. BI)I‘—II/ICJ'[I/ITI) HeCO6CTBeHHBII/I I/IHT@FP&J'I _2 N yCTaHOBI/ITB €ro CXOANUMOCTh NJIN
-1

x? +3y°

Xy
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PacxoaMMOCTb.

KpaTHLIe HHTErpaJjabl

1. I3MeHUTh NOpSAJOK MHTEIPUPOBAHUSI B IBOTHOM MHTETpaJIe

a. j dxe_[ f(x,y)dy, b. jdyz_[yf (X, y)dx.
2x 0 Jy

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

3. Beruucnurh

” (12x°y? +16x°y° ) dxdy;

D: x=1 y=x , yz—«/;.
4. BBIYUCIIUTD
[[(x? + y)dxdy, D — MHOXeCTBO TOUeK MIOCKOCTH, OrPaHUYEHHOE JTMHUAMHU

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

5. Haiitu miommane GUrypsl, OrpaHU4E€HHON TaHHBIMU JIUHUSMU
y=3/x, y=4e*, y=3 y=4
6. Haiitu nnomane GUrypsel, orpaHU4eHHON JIMHUAMH Y = X2, y=—x+2

8. HaiiTi 06bem Tena, moxydyeHHoro BpameHrueM Bokpyr ocu OY (urypsl, orpaHUYeHHON JIMHU-
3
amu Y=Xx", y=1 x=0.

9. Haiitu 00beM Tena, HoJay4eHHOro BpameHrueM BoKkpyr ocu OX ¢urypsl, orpaHu4eHHON JINHUSAMU
2 2

y=X°, y°=X.

KonTpoJibHbIe padoThl (IpUMepbI)

BapuaHr

1. IlocTpouts Tpaduk: Yy =3C0S2X
2. Haiitu npenensr:

5-n)° +(5+n)° - 3_y? _y—
1) im )2 ( )2 2)limI=S82X gy jim XX —X=2
">*(5-n) —(5+n) o0 @2 _1 x>2 X —2X* + X -2
. AIxi—x-1 . {1+ xcos2x - . >
4) lim———— 5) Ilmﬁ—j 6) Ilm(x—\/x —x+1)
2 In(x-1) x-0{ 1+ XCOS X x>0

X, X<0
3. HccnenoBarh Ha HEMPEPHIBHOCTD U BBIIIOJHUTB UEPTEK: Y = x?, 0<x<2
3, Xx>2

Bapuant
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1. Haiitu npousBoanyto Y, :

a) y:arctg3ln£ 0) y:(\/;)
X+2

B) sin(x—2y)+x—:7x r) x=e'cost, y=e'cost
y

2. Haiitu lim 11
x—o{ X arctgx

1
2
+—.

3. TIpoBeCTH MOJNHOE UCCIIEAO0BAHNIE U OCTPouTh rpaduk f (X) =X
X

Bapuanr.

ou

Nel. Beruncnuth IMPOXU3BOAHYIO 11O HAIIPABJIICHUIKO —— H HaWlTH MOAYJb BEKTOpa I'pa/IUCHTa JJI

0S
X 3
dyukuun U = 2XYy + T +Z° Brouke A(6;9;1) B HanpaBaeHUH, COCTABIAIOMIEM C OCAMHU KO-

p yrael COSax=—, COSf ==, y<—
opaAuHar JIbI y y .
7 7 4 2

Ne2. Hcenenosats Ha sxetpemyM dyxmmo Z = Xy(1— 4x? —4y) =5,
Ne3. z=In(y—x*), x=/sint, y=cost. Haiiru %

Bapuant
Bvoiuucanumoe:

1

(=)}

dx

2
2. j(zx +1)-Inxdx .
1

=
O ey

x—-2

x* -4 sin’ 3x 2x -1

3. dx. 4, | ——dx. 5. | ——=dx.
J‘x2+4x J‘00523x J.1/4_2x_x2

1. BbIYHCIUTH UHTETPAJIBIL:
+00

[98)

J.)ce_)‘2 dx T dx
1 ' > x-/Inx
N300pa3uTh 00JaCTh HHTETPUPOBAHKSA W M3MEHUThH TOPAJI0K HHTETPUPOBAHUS B TIOBTOPHOM HMHTE-
rpaie
0 2522
I dx I S y)dy.
-4 0

Beraucnute miomank (GUrypel, OTpaHUYEHHOW JTHUHUSIMHU
2
y=2-x", y=x.

BapuaHT 3a1aHuil TPEHHUPOBOYHOIO TECTA.
3apaun

3
1 yacTh 1. y=sininx, y,y"=? 2. y:w, dy —? 3.
X
y =3x" +xe*,x,=2/1x=0,1, Jy—?
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4. HaliTi IpOM3BOAHYIO V. !

a) y=5 Sin4 X-3 6) y= Xarctg7x
\} X

B) ¥ + Y — cos3x r) X=cost+sint, y =sint—tcost
X

5. Mccnenosars Ha sketpemyM f (X)=(x— 3)2 (x—5).
2X

6. HaiiTu nuHTEpBaJIbl MOHOTOHHOCTH Y = —.
X

3
o X
7. Haiitu HauGonbiuee, HanMeHblIee 3HadeHne Gpynkuun f (X)= 3 —16x na otpeske [-5;1].

1
8. [ocTpouTh KacaTenbHyIO K rpapuky GpyHkmuu f (X) =3arccos x* B ToUKe X = E .

2 yacTthb 9. HaiiTu nipenensr:
_ (3+n)’=(2+n) ) 2X X+ 2x—
P tim G =) 102X g X208 L 105K
n»w(2+n) —(1—n) x>0 @7 —1 >3 X° +5X° + 6X x2 tg3x
3 yacthb
0, X<—-7
10. UccnemoBarh Ha HEMPEPHIBHOCTD M BBITIOJIHUTE YepTeX: Y =<SINX, —7 <X<0.
7, X=0
3
11. [IpoBecTH MOJHOE UCCIICIOBAHUE M TOCTPOUTH rpaduk f (x) = ZX 7
X —

Kpurepun onenku:

- OLICHKA «3a4T€HO0» BBICTABJIAETCS CTYIEHTY, €CJIM OH PErYJSIPHO B TEUYEHUE CEMECTpa MPENCTaB-
JISUT pelieHyst 3a/1a4, BBHIIIOJHUII MOJHOCTBIO BCE 33JaHMSI M UX 3aIIUTUII, OTBETUB HA BOIIPOCHI IIpe-
nojaBares;

- OLIEHKA «HE 3a4TEHO» BBICTABIISIETCS CTYJCHTY, €CJIM OH HEPETyJIIPHO B TEUCHHE CEMECTpa Mpel-
CTaBJISUT PELICHNUs 3a/1a4, BHIIOJHMII 3a/1aHHUs HE MOJHOCTBIO WIIM BOOOIE HE MPEACTABISIT pabOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEINO1aBaTEsl.

I[J'ISI MMPOBCACHUA TCKYHIECTO KOHTPOJIA 3HAHUH CTYACHTOB B AWCTAHIMOHHOM q)opMaTe B
pa3zpaboTtaHHbIX Kadenpoir «MaremaTrkay OHJIaWH-Kypcax MMEIOTCS MPOMEXYTOUYHbIE (IIPOOHBIE)
TECTHI.

3.2. IlpoMeskyTOUHAS aTTECTALIUA

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

burner BkitoyaeT TeopeTHUECKU BONIPOC U 33/1a4u.

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

KommnuiekT Bonpocos

o AucIUIUInHe «MaTteMaTH4ecCKUd aHAJIN3»
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10.

11.

12.
13.

14.
15.

16.

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

23.
24,

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

agbrwbnE

JuddepenunanbHoe HCHUCAEHHE (PYHKIUIT OHOM ITepeMeHHOH

[ToHsTHE TEpEMEHHOMN BEIMUYMHBI U 00JaCTH €€ U3MEHEHHUSI.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCUu(UKaLus GyHKIUH.

Onpenenenye U TUIBI YUCIOBOM MOCIE10BATEILHOCTH.

IIpenen 4yncioBoi mociaenoBaTeaIbHOCTH. ApUdMeTHUecKue onepauuy Haj M0CieA0BaTeNbHO-
CTSIMM.

VYcioBusl CyleCTBOBaHUSI KOHEUHOI'O IpeJielia YUCIOBOM MocienoBaTebHOCTH (Teopembl Ko-
i u Beiiepirpacca).

BTopoii 3aMeuaTenbHbIi npeed.

[Ipenen ¢pynkuuu. OnpeneneHus. ['eomerpuyeckas HHTEPIpPETAMs TOHATUS Tpenena GyHK-
uuu. CBOMCTBA MPEETIOB.

BeckoneuHo maieie, 6eCKOHEUHO OOIbIINe (DYHKIHH.

IlepBblii 3aMevaTebHbBIN PEACI.

beckoHeuHO Maiible BeMUMHBI. DKBUBAJIECHTHbIE OECKOHEYHO MaJIble M UX MCIOJb30BaHUE NIPU
BBIUUCIICHUH ITpeesIoB. Talbuia SKBUBATIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepbIBHOCTh (YHKIIMU B TOUKe U Ha mpoMexyTke. OpHocToponHue npenensl. Kimaccudu-
Kalus TOYEK pa3pbiBa rpauka.

CaoiicTBa (yHKIIHI, HEITPEPHIBHBIX HA OTpe3Ke (TeopeMbl Beiiepmrpacca, bonbiiano — Kommn).
IIpousBonHas. I'eomerpuueckuii u puzndeckuii cMpici npou3BoHoM. KacarenbHas u HopMmaib
K TUIOCKOM KPHUBOW.

Tabnua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKLUH.

CBsi3p MEXy CYILIECTBOBAaHUEM IPOU3BOJHON (PYHKLIHUU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIMU
B TOU K€ TOYKE.

[Tpou3BomHasi CyMMBI, TPOU3BECHHS, YaCTHOTO. [Ipon3BoaHast CIOXHONH M 0OpaTHOW (YyHK-
HH.

[Ipon3BoHas napaMeTpUUECcKy 3aJaHHON (PYHKIUU.

ITpousBoaHas GyHKLMH, 3aJaHHON HESBHO.

JuddepeHnnpoBanme CI0XKHOM MOKa3aTeaIbHON (QYHKIUH.

Huddepenunpyemocts. Auddepenunan. ['eomerpuueckuii cMpica quddepeHimana.
[IpousBoHbie U AU PepeHInanbl BEICIINX MOPSIKOB.

OcHoBHbIE TeopeMbl AuddepeHnmanbHoro ucurciaenus (teopema depma, Teopema Poist, teo-
pema Jlarpanxa, Teopema Komn).

IIpasuno Jlonurans.

Mhuorounen Telinopa u ero coiictBa. ®opmyna Telinopa. Ocrarounslil uien Gopmyssl Tei-
nopa B ¢opme Jlarpanxka u Ieano.

AcuMnToThI rpaguka QyHKIUH.

OkcrpemyM. Heobxonumoe yciaoBue 3kcTpeMyma.

JlocTaTOuHBIE YCIOBHS KCTPEMYyMa.

JlocTatouHoe yciaoBue Bo3pacTaHus (YObIBaHHS) (QYHKIIHH.

HaubGonpuiee u HanMmeHbIlee 3Ha4eHHS (YHKIIUA HAa OTPE3KE.

BbImyKi10cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycioBue Touku neperuoda. Jfoctatounoe ycioBue neperuoa.

OOm1ast cxema IOCTPOCHHUS U UCCIeI0BaHUs Tpaduka QyHKIUH.

DOYHKIUH HECKOJIbKHUX IIepeMEeHHbIX

Onpeznenenne U reOMETPUIECKUN CMBICT (DYHKIIUHU IBYX NEPEMEHHBIX.

JIuauu ypoBHS GYHKIUU IBYX [T€PEMEHHBIX.

YacTHble MTPOU3BOAHBIE (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@OYHKINH HECKOJIBKUX MTEPEMEHHBIX, TOHATHE MOJIHOTO Auddepeniuana.
JuddepenunpoBanue ca0KHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.
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6. IIpom3BoaHbIe BBICIIMX MOPSIKOB (PYHKIIMN HECKOJIBKHUX NepeMEHHbIX. CMeIIaHHbIe IPOU3BO/I-
Hele. Teopema IlIBapua.

7. Ilpom3BoaHas (GyHKLUU HECKOJIBKHMX IEPEMEHHBIX 110 HAIIPABICHHUIO.

8. IIpom3BoaHas O HANPABJICHUIO M TPATUEHT CKAJISPHOTO IOJIS.

9. DkcTpeMyM (QYHKLUHU HECKOJIBKMX IE€PEMEHHBIX.

10. Heo6x0oauMoe U TOCTaTOYHOE YCIIOBHS SKCTpeMyMa (DYHKIIMH JABYX MEPEMEHHBIX.

I/IHTeraJILHOC HCYHUCICHUEC

[TepBooOpazHas, HeompeaeaeHHbIH HHTerpail. Tabn1ia OCHOBHBIX HHTETPAJIOB.

3aMeHa IepEMEHHON U MHTEIPUPOBAHUE I10 YACTSIM B HEOIIPEICIIEHHOM UHTETPAJIE.

HuTerpupoBanue ¢ MOMOIIBIO MMOABEICHU 01 3HaK nuddepeHiuana.

HHTerpupoBaHue palioOHAIbHBIX APOOEH.

WHTerprpoBaHue 10 4aCTSIM U 3aMEHa [IEPEMEHHOM B ONPECICHHOM UHTETpalie.

WNHTerpupoBanne TPUTOHOMETPUUYECKUX (QYHKIIUM, OCHOBHBIC IPUEMBI.

HuTerpupoBanue upparroHaibHbIX (YHKINHN.

YHuBepcaiibHas TPUTOHOMETPUYECKAs! MOJCTAaHOBKA.

OmnpeneneHHblit HHTETpai u ero cBoiicTBa. ®opmyna Hetotona — JleiiOuuna.

10 [TpunoxeHus onpeneseHHOr0 HHTErpaia K PEHICHUI0 TEOMETPHUECKUX U (PH3UUECKUX 3a/1a4.

11. BeluncneHue miomaeii ¢ moMoIIbI0 OMPEeIEHHOr0 HHTerpasa.

12. BeraucrieHue TIomay 1 JUTHHBI KPUBOM, 3aJaHHOW ypaBHEHUSMHU B TTapaMeTPHIECKOH Gopme.

13. Bolunicnenue miomaai KpUBOJIUHEHHOTO CEKTOpa B MOJISPHBIX KOOPIAWHATAX.

14. Boluncnenue mouiasieid B IPSIMOYTOJIBHBIX M MOJSPHBIX KOOpPAMHATAX C IMOMOUIbI OIpe-
JIEJICHHOTO MHTEerpaa.

15. Beruncnenue JUIMHBI JyTH ¢ TTOMOIIBIO ONPEEICHHOTO HHTETpaa.

16. Borunicnenue ATUHBI JYyTU KPUBOU, 3aJaHHON MTapaMeTPUUECKU.

17. Beruncnenue oobeMa Telia BpalleHHs C TOMOIIBIO0 OMPEACIEHHOI0 HHTErpaia.

18. Brrunicnenue miomaay MOBEpXHOCTH Tella BpalleHUS.

19. HecoGcTBEeHHBIE HHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOA~WNE

Tunosbie BApUAHTHI OUJIETOB
o pucuumrae «MareMaTHd4ecKu aHaJIn3»

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
®EJIEPAJIBHOE I'OCYJTAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
YUPEXJEHWE BBICIHIET'O OFPA3OBAHUS
«MOCKOBCKHNH NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWM MOJMUTEX)

®dakynpTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Marematuka
Hucuunnmza «MaTteMaTH4eCKUl aHaIu3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeaeTeHHbIN HHTETpall. Ta6m/1ua OCHOBHBIX UHTETPAJIOB.

2. BBIYMCIUTH HEOTIPeIeNeHHBIH HHTErpall

IJS x+J5 X
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3. Haiitu rpaguent QyHKIMN Z = y\/x—y B Touke M,(L4).

4. VYxaxwure, KAaKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISICTCS CXOSIIAMCS
o0 o0 o0
[Vxdx, [xdx, [vxdx.
1 1 1

5. HaiiuTe sKcTpeMyMbl U TOYKH Teperuda Gpynkiuu Y = (X—1)e7*.

YTBepxkaeHo Ha 3acenanun Kadeapsl MareMatuku « 03» 05 2023 r., mporokon Ne 10

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

MUHHUCTEPCTBO HAVKHU U BBICILIIEI'O OBPA3OBAHUS POCCUNICKOIM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@akynpTeT 0a30BBIX KOMIIETCHIINH, kadenpa «MaremaTHKa»
O6pazoBarenpHas nmporpamma 15.03.03 «[IpuknagHas MexaHUKa»
Kypc 1, cemectp 2

JKk3aMeHAIMOHHBIN Om1eT Ne 1

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

2. Haiitu npousBogHy0 QyHKINU, 33 JaHHON TApaMETPUUECKU X = . e
+t +t

3. MccrenoBath Ha SKCTpeMyM QyHKIHMIO Z = X* — X+ y* + 2.
7.6

4. BBIYUCIHUTH OTPEICTICHHbIH HHTErPal ISSin2 X cosxdx.
0

5. Haiitu 00beM Tena, mosrydeHHOTo BpamieHneM BoKpyr ocu OX  ¢Gurypsl, orpaHU4eHHON JIMHU-
3
amu Yy=X>, y=1 x=0.

YTBepxkaeHo Ha 3aceganuu kadeapsl MatemMatuku « 03» 05 2023 r., mporokon Ne 10

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

Z[J'ISI MMPOBEACHUA IPOMCIKYTOUHOI'O KOHTPOJIA 3HAHUH CTYACHTOB B JUCTAHIITMOHHOM (bOp—
MarTtc B p83pa6OTaHHI>IX Ka(beﬂpoﬁ «Marematuka OHHaﬁH'KypcaX HUMCIOTCA UTOTOBBIC TCCTHI.
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