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1. e, 3212494 ¥ IVIAHKMPYeEMble pe3yabTaThl 00y4eHHs M0 JMCUMILINHE

K OCHOBHBIM yensim OCBOCHHS IHCUMIUIMHBI «MaTeMaTHYeCKUN aHalu3» CleayeT
OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIE MaTEMaTHYECKON KYJIbTYPHI,

- IpUOOpETEeHHE CTYAEHTAMU MIMPOKOI0 Kpyra MaTeMaTH4YeCKMX 3HaHWM, YMEHUH u
HaBBIKOB;

- pa3BUTUC CHOC06HOCTI/I CTYACHTOB K MHAYKTUBHOMY W ACAYKTUBHOMY MBIIIJICHUIO
HapsIy C pa3BUTHEM MaTeMaTHUECKOW WHTYHIIHH;

- YMCHHUC CTYACHTaAMH pPAa3BHUBATb HABBLIKU CaAMOCTOATCIBHOI'O H3Y4YCHUA y‘-Ie6HOI71 u
HAYYHOH JIUTEpaTyphl, COJACPKAIICH MATEMATUICCKAE CBEIICHHS U PE3YJIbTaThI;

- HOArOTOBKY CTYACHTOB K JCATCIBHOCTU B COOTBCTCTBHU C KBaJIH(l)HKaHHOHHOfI
XapaKTEPUCTHKOW OakalaBpa IO HAINpaBICHUIO, B TOM 4YHciIe (OpMUPOBAHHE YMEHHI
HUCIIOJIB30BAaTh OCBOCHHBIC MAaTEMATNUYCCKUEC METOAbI B HpO(beCCI/IOHaHBHOI\/JI ACATCIIBHOCTH.

- MOATOTOBKY BBICOKOKBATH(DHIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHUSX
1u(ppoBOl TYypOYJIEHTHOCTH M BBICOKHX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHOH LU(POBOI
9KOHOMUKH.

K OCHOBHBIM 3a0auam OCBOECHHUA JUCHUITIINHBI «MaTeMaTH4eCKUl aHaIu3y CIIeayceT
OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX NOHSATHH, METOJO0B, (HOPMHUPYIOMIHX OOIIYIO
MaTeMaTHYECKYIO MMOATOTOBKY, HEOOXOIUMYIO JIJIsl YCICITHOTO PEIICHUs IPUKIIAIHBIX 3a/1a4,

- (popmupoBaHue y cTyaeHTa TpedyemMoro Habopa KOMIETEHIMIH, COOTBETCTBYIOIIUX €T
HAIPaBJICHUIO TIOJTOTOBKU M 00ECIICUNBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOydenne mo gucruIuinHe «MaTeMaTHUeCKUid aHaJM3» HampaBlIeHO Ha (QopMHUpOBaHUE
y o0yyaronmxcs cieayrmux kommereHuil B coorserctBuu ¢ ®I'OC 27.03.02 «YnpasieHnue
Ka4eCTBOM», YTBEpKIEHHBIM NpuKazoM MunoOpHayku Poccuu ot 31.07.2020 N 869:

Kon n HaumenoBaHue HNHaukaTopbl 10CTHKEHUS
KOMIIeTEeHIUI KOMIETeHIINHA
OIIK-1. Cnoco0eH npuMeHSTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHbIE U OOIIENHKEHEPHBIE €CTECTBEHHOHAYYHbBIE U O0IIEUHKEHEPHBIE
3HAHMs, METO/Ibl MATEMAaTUYECKOT0 aHATM3A U | 3gaHuMs, METOIbI MATEMATHIECKOTO aHAIN3A
MOJIEJIMPOBAHM B PO ecCHOHATbHON MOIEITHPOBAHHS TIPU PELICHHH
JIESITENLHOCTH;

npodecCHOHANBHBIX 3a7a4

NOIIK-1.2. JleMOHCTpUPYET HABBIKH
UCIOJIb30BaHUs 3HAaHUN (QU3UKH U
MaTEMaTHKH JJIs peLIEHMs 3a1a4
TEOPETUYECKOTO

2. MecTO0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JuctunnuHa OTHOCHUTCS K oOsi3aTtenpHOM dactu Onoka bl: Momyns «MartemaTudeckue u
€CTECTBEHHO-HAYYHBIE JUCLUILIMHBDY.
Jucnurnnuna 6a3upyercs Ha CIeAyIoNIeH, MpOHAeHHOW TUCITUTIITHHE:

- TUHEelHas anredpa.
Hucumnimaa  «MaremMaTHuecKuid — aHajiu3)»  JIOTMYECKH  CBfi3aHA C  MOCIEAYIOIIUMH
JUCITUTIIIMHAMM
B obazamenvrou vacmu:

- (husuka;



- TEXHUYECKass MEXaHHKa;

- TeOpHUs BEPOATHOCTEH U MaTeMaTU4YecKasl CTaTHUCTHKA,

- HaJIe)KHOCTh, IMAarHOCTUKA U PUCKH TEXHUYECKUX CUCTEM;

- MaTeMaTH4ecKasi JIOTUKA U aITOPUTMHU3AIUS B yIIPaBICHUH KaueCTBOM,;

- CTaTUCTUYECKUE METOJIbI B YIPABICHUM KAYeCTBOM MAIIMHOCTPOUTEIbHON
MPOIYKIIHH.
B uacmu, popmupyemoii yuacmuuxamu oopazoeamenbHuIX OMHOUEHUIL:

- DKOHOMHUKA;

- nu(pOBU3AIUS IPOU3BOJACTBEHHON CPEIbI.

3. CTpykTypa U coep:KaHue TUCUUIIINHBI

OO0m1ast TpyA0€MKOCTh AUCIUILUIMHBI COCTABIISIET 4 3aueTHbIE eUHUIIBI -144 yaca.

3.1. Buasl y4eOHoii padoThl U TPYAOEMKOCTH

3.1.1. Ounas ¢popma o0yueHust

n/n Bup y4eOHoii padoThI KOI';I;C‘;ZCTBO Cemectp 2
AyIHMTOPHBIC 3AHATHS 72 72
B Tom uucie:
Jlexun 18 18
1.
CemuHapcKue/mpakTHYECKUe 3aHATHS 54 54
2 JlaGopaTopHbIe 3aHATHS - -
CamocrosiTenbHas padora 72 72
IIpoMesxkyTOouHasi aTTeCTALUSA
3K3aMEH C) C)
Hroro 144 144

3.2.  TemaTnyeckuii NJIaH U3yYeHUs TUCHHUNINHBI

Pazmemén B npmiioxkenuu 1 k pabodeii mporpamme.
3.3. Copep:xanue pa3aejaoB IUCHUIIMHBI
BBenenue

[Ipeamer, 3amaum u coaepxaHue JTUCHUTIIMHBL. OCHOBHBIE OTambl Pa3BUTHUS
muciumuinHel. CTpyKTypa Kypca, €ro MeCTo M pojib B MOATOTOBKE OakajaBpa, CBSI3b C APYTUMHU
JTUCITUTIINHAMM.



Pasznea 1. {udPepenuunanbroe ucuncienne GyHKUuil 0HONH nNepeMeHHOM

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncinoBoil Mociaen0BaTeIbHOCTH U €r0
cpoiictBa. @ynkuus. [loctpoenue rpadpukoB ¢pynkuuii. [Ipenen ¢pynkuun. OCHOBHBIE TEOPEMBI
o npenenax ¢ynkuuu. [lepBeiii U BTOpO 3ameuaTenbHble npezenbl. CpaBHEHHE OECKOHEUHO
MaJIbIX ¥ OECKOHEYHO OOJBIINX BETHMYMH. DKBUBAJIICHTHbIE OECKOHEYHO MaJbIe BETHYNHBI.

Tema 2. HenpepblBHOCTh (YHKIIMA B TOYKE WM HA TMPOMEXKYTKE, TOYKH pa3pbiBa
¢bynkuny, ux knaccuduranus. ACUMOTOTHI Tpaduka QyHKIUH, X Kiaccu(uKanus.

Tema 3. [IpousBognas Gpynkiuu. ['eomerpruyeckuii 1 GU3NIECKUNA CMBICT TPOU3BOTHOM.
[Tpasuna quddepeHnupoBanmst ¥ GOPMYIIbI BRIYHCICHUS TPOU3BOIHBIX. TabIHIIa MPOU3BOIHBIX
OCHOBHBIX JJIEMEHTapHbIX (QYHKIUI. BbluncneHne mnpous3BOAHBIX (QYHKIMM, 3aJaHHBIX
Pa3InYHBIM 00pa3oM.

Huddepenunan. [IponsBoansie n auddepeHnnansl BEICIINX MOPAaKoB. [IpubmmkeHHbe
BBIUMCJICHHSI C TOMOUIBIO AU PEpeHInANOB.

Tema 4. IlpaBuno Jlonurans. dopmyna Teinmopa. PackpeiTe HeompeneaeHHOCTEH
pa3iauuHoro Tumna. Pa3noxkeHne OCHOBHBIX 3JeMEHTapHbIX (yHKuuN mo ¢opmyne Teitnopa.
[TpubKkeHHBIE BRIYUCICHUS C ITOMOINBIO Gopmyisl Teitopa.

Tema 5. OcHoBHble Teopembl auBGEPEHINATEHOTO HCUUCICHUS. MOHOTOHHOCTh
¢ynkuuu, sKkcTpeMmymMbl HeoOXoauMble W JTOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH, JIOKaJbHOTO
skcTpemyMa. HccnenoBanue BbIMyKIOCTH Tpaduka ¢yHkuuu. Touku mneperuda rpaduka
(GYHKIHH.

Obmas cxema uccieqoBanus QyHKIMU U TocTpoeHus ee rpaduka. CBoiicTBa QyHKIUH,
HETPEpPHIBHBIX Ha oTpe3ke. Hanbompiee 1 HanMeHbIee 3Ha4eHNsT QYHKIINU Ha OTPE3Ke.

Paznen 2. ludgdepenunanbHoe ucHUCIeHNe (PYHKIMH HECKOJIBKHUX IepeMeHHbIX

Tema 1. @yHKINM HECKOJIBKUX ITIEPEMEHHBIX. JIMHUN 1 TOBEPXHOCTH ypOBHs. YacTHbIE
npousBoaHbie. [lomubiit quddepennuan. [IpousBoaHbIe CIOXKHOW QPYHKITUN HECKOIBKHUX
[IEpEMEH-

HbIX. YacTHbIe mpon3BoAHbIE U U depeHIanbl BEICIIUX HopsakoB. Teopema I1IBapua.

Tema 2. IlpousBognas mno HanpasineHuto. ['pagmeHt. KacartenbHas K KpHUBOM.
KacarenbHas miockocTh 1 HOpMaib K noBepxHoctu. dopmyia Teitnopa. DxkctpemyM QyHKIUU
HECKOJIbKUX NepeMeHHbIX. HeoOXoaumble U JOCTaTOUHBIE YCIOBUS SKCTpEMyMa.

Pa3nen 3. UnTerpajibHoe ncumncjieHue

Tema 1. IlepBooOpasznas. Teopema CyIIecTBOBaHUS HEOINPEACICHHOTO HWHTErpaa.
Heormpenenenuslit HHTErpan U ero cBoicTBa. Tabauila UHTErpajJoB OT OCHOBHBIX AJIEMEHTAPHBIX
¢byHk1mil. MeTos1 HEemocpeACTBEHHOTO HHTETPUPOBAHHUSI.

MeToapl HMHTErpUpPOBAHMSI C IIOMOLIBIO 3aMEHbl INEPEMEHHOW, NOJABEAEHHEM IOJ 3HAaK
muddepennmana. Meros HHTETPUPOBAHUS IO YaCTSM.
WuTerpupoBanne  palMOHAIBHBIX  JpoOel,  MHTErpUpOBaHME  HEKOTOPHIX  BHUJOB
UPPALMOHATIBHBIX M TPUTOHOMETPUUECKHUX (QYHKIUH.

Tema 2. 3amaum, nIpuUBOAAIINE K MOHATHIO ONPEAEIEHHOr0 UHTerpana. OnpeneneHHbIn
WHTErpaJl, €ro CBOMCTBA. YCIOBUS HMHTETpUpPyEeMOCTH. VHTErpan C INEepeMEHHBIM IPEAEIIOM
unterpupoBanus. ®@opmyna Heiotona — JleiiOHuna. 3ameHa NMEepeMEHHOW B OIpeNelIEHHOM
WHTErpae.

[IpuniokeHns OIPENEIeHHOIO HHTErpana B TEOMETPUM U MEXaHHUKE (BBIUMCIIEHHE
TJIOMIAJIEH TUIOCKUX (DUTYp, JUTMHBI KPUBOU, 0OHEMOB.

Tema 3. HecoOcTBeHHBIE HHTErpajbl MEPBOrO M BTOPOro pona (Imo OeCKOHEYHOMY
IPOMEXKYTKY, OT HEOTPAaHUYEHHBIX (PYHKIMI Ha KOHEYHOM NPOMEXKYTKE), UX CBOUCTBA.



Tema 4. 3agaun, NpUBOJAIINE K KPAaTHBIM UHTErpajaM. J{BOMHONW U TPOWHOM UHTErpabl,
ux cBoiicTBa. [IpaBuia BeIYMCIEHUS IBOWHBIX UHTETPAJIOB.

3.4. Temaruka NMPaKTHYeCKUX 3aHSATHH no AUCUMILINHE
«MaTeMaTHYeCKUIN AHAJIM3»

3.4.1. Ounas ¢opma o0yuyeHust

Ne Tema 3ausaTus

1 Pa3zgen 1. Di1eMeHTBI MAaTEMATHYECKOI'0 AHAJIN3A.

UucnoBasg mnocnenoBaresibHOCTh. lIpeaen 4YucnoBOM MOCHEAOBAaTEIbHOCTH U €rO
cBoiictBa. [IpaBuna mpenenpHoro nepexona. ®yukuus. I[Ipenen ynkuuu. Teopemsr o
npeznenax ¢GyHkuud. [lepBeiii 1 BTOpOil 3aMedaTenbHbIe MPEIEIbI.

2 CpaBHeHHE OECKOHEYHO MajblX U OECKOHEYHO OOJIBIIMX BEIMYMH. DKBUBAJICHTHBIC
OECKOHEUHO MAaJIbI€ BEINYNHEI.

3 PaCKpHTI/Ie HCOHpCHGHGHHOCTefI Pa3JINIHOIrO TUIIA

4 HenpepriBHOCTS GyHKIIMI B TOUKE U Ha TpoMexKyTKe. OTHOCTOPOHHUE Mpeebl. Touku
paspeiBa Gynknuu. [IpuMepsl pemieHus 3aaad

5 [TpousBognas ¢yukuuu. IlpaBuna nuddepennupoBanus u QGopMysabl BBIUKCICHUS
pon3BOIHBIX. Texanka nuddepeHmpoBanus

6 HuddepenuupoBanrie  oOpatHbiXx  GyHKIUN, (YHKIUN, 3aJaHHBIX  HESBHO,
napaMeTpuueckH, jorapudmuueckoe tuddepeHpoBanue

7 Huddepenuman. I'eomerpuueckuit cmbicn audpdepenuunana. IlpousBogHsie U
mudQepeHransl  BBICIIMX  TOPSIKOB. [IpHOIMKEHHBIE BBIYMCICHUS C  TTOMOIIBIO
JuQepeHImaos.

8 [TpaBuno Jlonutans. @opmyna Telnopa. PackpbiTie HEONPEAEIEHHOCTEW Pa3JIMYHOTO
tuna. Pa3noxkeHus OCHOBHBIX dJIeMEHTapHbBIX QyHKIui o popmyne MakiopeHa.

9 [TpubG>xeHHbIe BEIYMCIICHUSI C TOMOIIIBIO (hopmyibl Teitnopa.

10 | [TomHOE MiccaenoBanue GyHKIUH U mocTpoeHue rpadukos. [Tpumepsl

11 | ITonHoe uccnenoBanue GyHKUUH U mocTpoeHue rpadukos. [Tpumeps! (mpogokeHue)
CamocTosrenbHas pabora Nel Ha ceMuHape 1o QyHKIMSIM OAHON EPEMEHHOM

12 | Pazgen 2. ®OyHKIMH HECKOJbKHX IepeMeHHbIX. JIMHUM M TOBEpPXHOCTH YPOBHS.
YacTtHble Mpou3BoIHbIE U AU(depeHInan NepBoro nopsiika.

13 | onusiit auddepennunan. ITpousBonnsie cinoxHoil ¢pynkuuu. [IpousBoaHas GpyHKIUM,
3aJJaHHON HesBHO. YacTHhIE TNPOW3BOAHBIE M MU (EpPEeHIIHATBl BBICIINX MOPSIKOB.
Teopema IlIBapua.

14 | Tlpown3BoHas 11O HAMPABJICHUIO. | pagueHT.

15 | OkcrpemyM (YHKIHMM HECKONBKUX TepeMeHHBbIX. HeoOXoawmple U JOCTAaTOYHBIC
YCIIOBUS SKCTPEMYyMa.

16 | CamocTosiTenbHass paGora Ne 2 Ha cemMuHape mno (YHKOHSIM HECKOJIBKHX
nepeMeHHbIX

17 | Pa3nen 3. UHTerpajbHoe HCUYHCTEHHE
[lepBooOpaszHas.  HeompeneneHHblii  WHTETpal W €ro  CBOMcTBA.  Mertof
HETOCPEICTBEHHOTO MHTETPUPOBAHUS.

18 | MHTerpupoBaHre C TMOMOIIBIO 3aMEHBI TEPEMEHHOW, TMOJBEACHUEM TIOJ[ 3HAK
nuddepennuana. MeTon HHTETPUPOBAHUS TTO YACTIM

19 | UnTerpupoBanue panMoOHAIBHBIX IpoOed, MHTErPpUPOBAHUE HEKOTOPBIX  BHJIOB




UPPAIMOHATIBHBIX (PYHKIIHM

20 | UnTerpupoBanne TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BeruucieHue ompeneraeHHBIX HMHTErpaioB 1o dopmyne Hwrorona-JleliOnumna. 3amena
IIEPEMEHHOI M MHTErPUPOBAHUE 110 YaCTSIM B ONPEJEICHHOM UHTErpalle.

22 | IlpunokeHusl OINpPENEeNeHHOr0 MHTErpaja B TI'€OMETPUM U MEXaHHUKE (BBIYMCIIEHUE
TUIOIAACH TUIOCKUX (UTYP, JUTMHBI KPUBOA).

23 | [IpunokeHust ONpPENeNeHHOr0 MHTErpaja B TI'€OMETPUM U MEXaHHUKE (BBIYMCIIEHUE
00bEMOB, IUIONIA/IEH TOBEPXHOCTH).

24 | HecoOcTBeHHbIE HHTETPaJbl IEPBOTO U BTOPOT'O POJia, UX BHIYUCICHHUE.

25 | 3ajauu, NpUBOJAIIME K KpaTHBIM HHTerpajgaM. BpluncieHHe ABOHHBIX HHTErpajoB
CBEJICHMEM K IIOBTOPHBIM. 3aJaul Ha U3MEHEHHUE MOPsAKAa UHTEIPUPOBAHUS B IBOMHOM
UHTErpasie

26 | 'eomerpuueckue u (u3HYECKHE TPWIOKEHUS KPATHBIX MHTETPajioB, IMPHUMEPHI
BBIYUCIICHUSL.

27 | KonTpossHOE TECTUPOBAHHE MO KYPCY.

4, YuebHO-MeTOANMYECKOEe U MHPOPMALIHOHHOE o0ecriedeHue
4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

1. ®1O0C 27.03.02. Mamunoctpoenue. 2021.

2. AxangeMmuyecKkuidl ydeOHBIM TMIaH MO HampaBieHuto noarotoBku: 27.03.02 VYmpasneHue
kadecTBOM. Ilpoduis: YmpaBieHue kadecTBOM Ha mpom3BoicTBe. Popma oOydeHHS —
ouHnas. 2025.

3. Marpuna pacnpeneneHus KOMIIETEHIMH TI0 HampaBieHHWI0 moarotoBku 27.03.02
VYnpasnenue kadecTBoM. [Ipodunb: YmpasneHue kadecTBoM Ha mpousBojcTtBe. dopma
oOyueHus: ounas. 2025.

4. Vxka3 Ilpesunenta Poccuiickoit ®enepanuu ot 01.12.2016 Ne 642 «CtpaTerun Hay4yHO-
TEXHOJIOrM4eckoro passutusa Poccuiickoit deneparum».

5. IIpuxa3z MunucrepctBa ob6pazoBanus u Hayku Poccuiickoit denepaunn ot 23.08.2017 Ne
816 «OO6 yrBepxknenuu llopsaka TpUMEHEHUsT OpraHU3ALMIMHU, OCYIIECTBISIOMUMHU
00pa3oBaTeNbHYIO JIEATENBHOCTD, 3JIEKTPOHHOTO o0y4eHus, JMCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN MIPH peain3aliii 00pa30BaTENIbHBIX TPOrPAMM).

4.2.  OcHoBHasi JuTepaTypa

1. ®uxtenromnsi [.M. OcHOBBI MaTeMaTHUYECKOTO aHAJIN3a: YUeOHHK /IS BY30B, 15-€ U3,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxrtenroinsil .M. OCHOBBI MaTEeMaTHIECKOTO aHAIM3a: YICOHUK JIUIS BY30B, 14-¢ u3.,
crep. CIIG, Jlanb. 2023. Yacts 2. 464 c.

3. Kynpssues JI.JI. Kparkwit kypc marematudeckoro ananmmsza. T.1. JuddepeHnmuansHoe u
MHTETpaJIbHOE MCUUCIEHUS (QYyHKIMHA OJHON mepeMeHHOH. Psaapl: YueOHUK [DneKTpoHHBIN
pecypc]: yueb. - DnekTpoH. naH. - MockBa: @usmarnut, 2015. - 444 c. [Pexxum mocryma:
URL: https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHa. ]

4.3. JlomoJsiHMTe/JbHASI JIUTEpPAaTypa
1. TMuckynoB H. C. /luddepennmansHoe U MHTETpaJbHOE HCUUCICHHS Ui BTy30B. B 2-x

tomax. M.: UuTterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.



2. 3y6koB B.I'., JIsxoBckuit B.A., MapteiHenko A.W., Munocues B.b., [Tymkaps E.A. Kypc
MaTEeMaTHKH Il TEXHUYECKHUX BBICIIMX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 k3.

3. Kparkuii kypc BBICHICH MaTeMaTHKH [DJIEKTPOHHBIM pecypc|: yuel. - DNeKTpOoH. JaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ skpaHa.]

4. Bbyrpos f.C., Hukonsckuit C.M. Bricmast MmaremaTnka: yaeOHHK 1715 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucumciaeHne (QyHKIUH ONHOW M HECKOJIbKUX NEPEMEHHBIX. TeopHs Mos:
METOJMYECKHE YKa3aHWsA U BapuaHThl pacyeTHo-Tpaduyeckux padot // bomyHoB M.A.,
boponuna C.H., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. MaremaTnueckuii ananus. Teopus npenenoB u auddepeHIanTbHOe UCUUCICHHE: OCHOBHBIE
MOJIOKEHUSI TEOPUH, METOJIMYECKUE YKa3aHUS M BapUaHThI pacueTHO-rpauueckux pador //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DiaekTpoHHBbIE 00pa3oBaTebHbIE PECYPCHI

[IpoBenenue 3aHATHH W aTTeCTalMid BO3MOXXHO B JMCTAaHIIMOHHOM (opmare ¢ NpUMEHEHHEM
CUCTEMBl TUCTaHIUMOHHOro oOydeHus yHupepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoii «MaTteMaTHKay JIEKTPOHHBIX 00pazoBareibHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:

DJIEMEHTHI MATEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

WHTerpanbHOE UCUHCTICHHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GYHKIMI OHON epeMEeHHOM
JuddepennmansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

UcUucIeHue QyHKIH
HECKOJIbKMX EPEMEHHBIX

JlomoTHUTEIBHBIC TJIaBBI https://online.mospolytech.ru/course/view.php?id=3592
MAaTEMATUYCCKOI'O aHaJInu3a

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

[Topsimox mpoBeneHust pabOT B AMCTAHIIMOHHOM (opMare YCTaHABIMBAE€TCS OTAEIbHBIMU
pacropspKeHUSIMUA  TIpOpeKTopa 1o y4eOHOW paboTe W/WiIM LEHTPOM Y4eOHO-METOIUYECKOM
paboTHI.

Ka)KI[LIfI CTYACHT O6CCHC‘ICH HHAUBHUAYAJIbHBIM HCOTPAaHUYCHHBIM JOCTYIIOM K 3JICKTpOHHOI71

OHOINOTEKE MOCKOBCKOT'O MOJIUTEXA

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

I/IHTCpHCT-pecprLI BKJIFOUAKOT y‘-IC6H0-MCTOI[I/IquKI/IC MaTeprajibl B JJCKTPOHHOM BHIC,

npejcTaBiIeHHbIe Ha caiiTe mospolytech.ru B pa3aene: «LleHTp MaTeMaTHIeCKOrO 00pa30BaHUS»

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

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

ITone3nrie y‘-IC6H0-MeTOI(I/I‘-ICCKI/IG u I/IH(I)OpMaI_II/IOHHLIC MaTCepHraJibl IPCACTABJICHBI Ha calrTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenr pecypcoB HH(POPMAMOHHO-TEICKOMMYHUKAIIMOHHONW cetn «UHTepHEeT» s

OCBOCHHMS JUCHUIUIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.



https://e.lanbook.com/book/93522
https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

4.5. J/InneH3noHHOE U CBOOOIHO PacIpoOCTPaHsieMoOe POrpaMMHOe

obecneyeHue
No| HaummenoBanue | Paspaboruuk [10 HocTynHocTb Ccbuika Ha Enunblii peectp
(npaBooOanarens | (JMIEH3UOHHOE, POCCHUICKUX MPOrpamMM Jist
) CBOOOIHO OBM u B/l (npu Hanmiuum)
pacrpocTpaHsaeMoe
)
1 |Astra Linux | OO0 JIunieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemenHble npogdeccnoHaJbHbIe 0a3bl JAHHBIX U HHPOPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetn UHTepHeT, JOCTYNHBIX /ISl OCBOCHUS] TUCHMIIJIMHBI:

HaumenoBanue

CcbliKa Ha pecypc

HocTtynHocTh

NudopmanuoHHo-cipaBoYHbIe CHCTEMbI

Stack Overflow

https://stackoverflow.co

JocrymHa B cetn
WuTepuer 6e3

BbICIIIEr0 00pa30BaHUs

O6paSOBaTCJ'ILHBIX CTaHapTOB

m/ 8
OrpaHUYEHUN
Mndopmanuonnrie pecypert Cern http:// www.consultant.ru | Toctymao
KoncynprantlIimtoc ' ' )
ITopran PenepanbHbIX
FOCYapCTBEHIBIX http://www.fgosvo.ru. HocTymHO

JIeKTPOHHO-0UOINOTEeYHbIE CHCTEMBI

JlaHb

https://e.lanbook.com/

JoctynHa B cetn
HNuTtepuer 6e3
OTpaHUYECHUN

10


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/

IPR Books https://www.iprbookshop | JoctymnHa B cetn
ru/ WutepHer 6e3
OrpaHUYECHUN

IIpodeccuonaibubie 6a3bl JAHHBIX

baza nanHbIX HaydHOU http://www:.elibrary.ru HoctymHo

AJIEKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctymso
MoJIMTeMaTH4ecKas peepaTuBHO-
oubnuorpaduueckas u
HAaYKOMCTPpHUYICCKAA
(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MarepuajJibHO-TeXHUYECKOe o0ecneYeHne AU CIUIIIHHbI

MaTepHaano — TeXHH4YECKas Oa3a YHUBCPCUTETA oOecrieynuBaeT IMPOBCACHNEC BCCX BUI0OB
3aHATHH, IPETYCMOTPEHHBIX YYEOHBIM IIJIAHOM, M COOTBETCTBYET JICHCTBYIOLIMM CaHUTAPHBIM H
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kagpenpa «MatemaTuka» He pacrojaracT COOCTBEHHBIM ayAUTOPHBIM (OHIOM U
UCIOJIb3YET YueOHbIE ayAUTOPUU U3 0011ero OH1a YHUBEPCUTETA.

[lpy HeoOXOmUMOCTH JJIsI TPOBEICHHUS HMHTEPAKTHBHBIX IPAKTUYECKUX 3aHATHH
HCIOJIB3YIOTCA KOMIIBIOTEPHBIC KJIACChI YHUBCPCUTCTA.

6. MeToanueckne peKOMeHAANU

6.1. MeToguyeckue peKOMeHAALMH 1JI51 TPenoaaBaTes
10 OPraHM3auuM 00yYeHus

IIpexne Bcero, cienyer oOpaTuTh BHUMaHHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh
U3y4aeMblii UMH MaTepuaq He TpeOyeT Kakoh-muM0o cHenuagabHOM (JIOMOJHUTEIbHOM)
HOJTOTOBKH U BITOJIHE MOXET OBITh YCHEIIHO U3YY€H, €CIM CTYIEHTHI OyAyT MocelaTh 3aHsATHS,
CBOEBPEMEHHO BBIMOJHATh JOMAIIHUE 3aJaHUsl W I0JIb30BaThcs (MPU  HEOOXOIUMOCTH)
CHUCTEMOM IIJJAHOBBIX KOHCYJIbTAlMM B TEYEHHE KaXKIOro ceMmecTpa. Bomenmmue B Kypc
MaTaHallM3a pasfenbl SBISIOTCA KIACCHYECKHMMH, B TO K€ BpeMs OHHU HPaKTHUYECKU
OpPUEHTUPOBAHBbI, TaK KaK UMEIOT IIMPOKOE PACIPOCTPAHEHUE JUIsl PELIEHHS Pa3HOTO poja 3aaad
BHYTpHU caMOi MaTEeMaTHKHU U MPUKIAAHBIX 3a/1a4. VX ocBOeHNE TOMOKET CTYJEeHTaM JIOTUYECKU
BEPHO, apT'yMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO M MHCbMEHHYIO PE€Ub, YCIIEIIHO IPUMEHSATH
HAKOIUICHHbIE 3HaHUSI B TPOPECCUOHAIBHOM 1€ATEIbHOCTH.

HeoG6xonuMo ¢ caMoro Hauyama 3aHSATHH PEKOMEHJIOBATh CTYAEHTaM OCHOBHYIO H
JIOTIOTHUTEIbHYIO JIUTEPATYPY, a B KOHIIE CEMECTpa J1aTh CIUCOK BOIPOCOB JUIsSl MOATOTOBKHU K
DK3aMEHY.

Ha nepBom 3aHsATHHN N0 JUCHMILTUHE CIeAYeT 00s13aTenbHO TPOMHGOPMUPOBATH
CTYZICHTOB O BHJIE U (hopMax TEKyILIeH U MPOMEXYTOUYHON aTTeCTalui MO TUCIUILTMHE, CPOKaxX
UX MPOBENICHUS, YCIOBUAX J0IMyCKa K MPOMEKYTOYHON aTTeCTalluy, MPUMEHSEMBIX BUAAX
IIPOMEKYTOUYHOTO KOHTPOJIS.

W3noxeHne TEOpeTHYECKOro Marepuana JOKHO COMPOBOXKIATHCS HIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIFHO OTOOPAaHHBIMH MPENoaBaTeIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
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http://webofscience.com/

BBIKJIQJKM IpU PELICHUM 3aJayd HE OTBJIEKAIM OT IJIaBHOTO: OCMBICICHMS HJIEU U CYTH
IPUMEHsAEMbIX MeTonoB. CrenyeT Bceraa ykKas3blBaThb IPUMEPBI IIPAKTUYECKOIO IPUMEHEHUS
PAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U (popmyi.

IIpakTryeckue 3aHATHS AOJKHBI ObITh OPraHU30BaHBl IpENoJaBaTeaeM TakuM o0pa3oM,
4TOOBI OCTAaBaJOCh BpeMs HA TEPUOJUYECKOE BBINOJIHEHHUE CTYAEHTAMHU HEOOJbIION
CaMOCTOSTENIbHONW PabOThl B ayJUTOPUHU AJIS IPOBEPKU YCBOCHUS M3JI0)KEHHOI'O MaTepHaa.

[IpenonaBaTens, BeAYIIMHA NPAKTUYECKUE 3aHATHSA, TOJDKEH COTJIACOBBIBATH Y4EeOHO-
TEMaTUYEeCKUH TUIaH 3aHATUH C JIEKTOPOM, UCIOJIb30BATh €AUHYIO CUCTEMY 0003HAYEHUI.

[IpenogaBatento cienyer J0oOMBATBbCS CHUCTEMATHUUECKOHM HENPEPBIBHOM  padOThI
CTYAECHTOB B TE€YEHHUE CEMECTPA, HEOOXOIUMO BBISBIIATH CHIIBHBIX CTYIEHTOB U IIPUBJIEKATh UX K
Hay4YHOI paboTe, K y4acTHIO B pa3HOTO poJia OJIMMIINAIaX U KOHKypcax.

CryneHT [OJDKEH OIyINaTh 3auHTEPECOBAHHOCTh IPENOJaBaTeNss B JIOCTH)KCHUH
KOHEYHOTO pe3yjbTara: B MPHOOPETCHUH OOYYArOIIMMHUCS TPOYHBIX 3HAHWNA, yMEHUH U
BJIAJICHUs] HAKOIUIGHHOM uWHpopMauuedl s pemeHus 3agad B OpodecCHOHATbHOM
JeSITENIbHOCTH.

1.1.1. Oo0pa3oBare/ibHbIC TEXHOJIOTHH

[TpoBenenue 3aHATHI U aTTECTAIM BO3MOYKHO B IUCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHHEM
CHCTEMBI AUCTaHIIMOHHOr0 00yueHus ynusepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHbBIX

kadenpoi «MaTemaTHKa» AIEKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) mo BceM paznenam
nporpaMmsl (cM. 1. 4.4).

HOprI[OK IMPOBCACHU pa60T B JUCTAaHIMOHHOM (I)opMaTe YCTAHABJINBACTCA OTACIIbHBIMU
pPaCTIOpSDKCHHUSIME  TIPOPEKTOpa 1O y4eOHOW padoTe W/HMIM IEHTPOM YUeOHO-METOIUYCCKOM
paboTHI.

6.2. MeTtoauyeckue yKa3aHusi AJs 00y4alOMMXCHA M0 OCBOEHUIO

AUCIHMIIIMHBI

Paszpnen 1: nuddepenunanbHoe HCHUCTeHHE PYHKIUIA OHO ITepeMeHHOH

IIpu wu3yyenun nuddepeHnuanTbHOro HCYUCAeHUsT (YHKIMA OJHOM IepeMeHHOH
o0OpaTuTe BHUMaHKE Ha MOHATHE Tpeena PYHKIIMH B TOUYKE U METOJIBI ero BeraucieHus. [lpexen
— OJHO M3 OCHOBHBIX IOHATUH MaTeMaTH4YecKoro aHaiau3a. llpum BBIYMCIEHHH NpeAesioB
byHKIIH HAJIO, TIpex/ie BCETO, BBISICHUTB XapakTep HEOIPEIEIIEHHOCTH

0

—, —,0-00, 00—00,1%

0 o . UroObl OBNaJeTh TEXHUKOM peIIeHUs 3aJady Ha BbIYUCIICHHE
IpeeNioB, HA/J0 3HATh J[Ba 3aMeyaTelbHBIX IpeeNia, TaOJMIly AKBHUBAJICHTHBIX OECKOHEYHO
MallblX, TpaBwio Jlomurans, pasiuyHbE TPHEMbl PACKPHITHS HEONpEeAEIeHHOCTEH B
3aBUCUMOCTH OT BHJa (DYHKITUH U PEIIUTH JOCTATOYHO OOJIBIIOE KOJTUIECTBO 3a1ad.

[Ipu u3ydyeHUU TeM, MOCBSIEHHBIX MPOU3BOAHON U AuddepeHunany (GyHKIMH, HATO
OCMBICIIUTh X T€OMETPUYECKHI CMBICI, TOHUMATh Pa3liiune MeXITy HUMH (IuddepeHnman -
3TO TJIaBHas IMHEHHas 9acTh npupameHus GyHkun). TBepao 3HaTh (Kak TaOIMIly YMHOXKEHHUS)
dbopmynel  auddepeHIUpOBaHUS ~ OCHOBHBIX  DJIEMEHTAPHBIX  (QYHKIOMH W TpaBuja
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBUiIO IU(p(HEepeHIIUpOBaHUS CIOKHON
(GYHKITUN).

OOparure BHUMaHUE TaKke Ha 0coO0eHHOCTH U depeHIupoBaHus (yHKIUH, 3aJaHHBIX
B HESIBHOW (popMe, TapaMeTpUUIeCKH, Ha prueM JorapupmMudeckoro qudQepeHnupoBanms.

Crnenyer 4yeTKko 3HaTh W YMETh MPHUMEHATh AITOPUTM HCCIENOBaHUS (YHKIMHA U
MOCTPOEHUs TpaUKOB: oOmpeneiecHue TOYEK pa3pbiBa (M MX KIACCHU(PHUKAIUIO), ACHMITOT
rpaduka (BepTUKaIbHON, HAKIIOHHOM, TOPU30HTAIBHOMN ), HEOOXOIUMBIE U JOCTATOYHBIE YCIOBHUS
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MOHOTOHHOCTH (DYHKIIHH, CYIIECTBOBAHUS JIOKATLHOTO KCTPEMyMa, TPOMEKYTKOB BBITTYKIIOCTH
Y BOTHYTOCTH (DYHKIIMH U TOYEK Meperuoa.

Paznen 2: nudpPepenunanbuoe ucunciaenne GQyHKIUN HECKOJIbKUX MePeMeHHbIX

[Ipn u3yueHuu AaHHOTO paszzfena oOpaTUTe BHUMAaHHE HA TO, 4TO (YHKIHS ABYX
IIEPEMEHHBIX MMEET HAIVISIIHBII I€OMETPUUYECKUN CMBICI — 3TO IMOBEPXHOCTb B TPEXMEPHOM
MIPOCTPAHCTBE

Hano ocMBICIHTH MOHSATHS YACTHBIX IPOW3BOAHBIX W MOJHOro nuddepeHuuana u
OCOOCHHOCTh MX BBIUMCJICHHS, OBJIAJIETh TEXHUKON BBIYUCIICHHS MPOU3BOJHBIX OT CIIOXKHOMN
(GyHKINU HECKOJBKMX NepeMeHHbIX. Cienyer oOpaTUTh BHHUMaHHE Ha TO, 4TO JUIS (PYHKIIUH

2=2(XY) cmemanmuse uactHbie NPOU3BOAHBIE BTOPOrO IOPSAAKA PABHBI MEXIY COOOIL:
2 2
0z 0°2
OX0y  OYOX (reopema llIBapua), T ecTh MOPAAOK AUBPEPCHIMPOBAHUS HE HMEET 3HAUCHHUS.
Jis  QYHKUMHM — HECKOINBKHX IEPEMEHHBIX CKOPOCTh HM3MEHEHHMs (YHKIMH B
IPOM3BOJILHOM HAIPABIEHUH XapPaKTEPU3YETCs IPOM3BOIHON 110 HAIPABICHUIO, a HAMOOIbIIAs
CKOPOCTh M3MeHeHHs! QYHKIMU Oy[€eT B HAPABJICHUM BEKTOPA FPAIUEHTA.

Crnenyer oOpaTtuTh B ITOW TeME BHMMaHHE Ha HEOOXOAMMOE W JIOCTATOYHOE YCIOBHS
CYIIECTBOBAHHS IKCTpeMyMa (PYHKIIUU HECKOJIBKHMX TIEPEMECHHBIX.

Pa3jnen 3: uHTerpajbHOE HCYHCIEHHE

B uHTErpasibHOM  HCYMCIEHUMM pellaercs 3ajada, oOpaTHOM TOHM, KoTopas
paccmaTpuBanack B JU(EpEeHIHATbHOM HMCUYMCICHUH: HEOOXOOUMO HaWTH Ul JaHHOU

byHKIUU f(X) TaKkylo (yHKUIUIO, NMPOU3BOAHAs OT KOTOpoil Obla Obl paBHAa 3aJaHHOM.
WuTerpupoBanue QyHKIMI — AOCTATOYHO CIOXHBIA pa3fes MaTeMaTHKH, OBJIAJIeTh KOTOPBIM
MOYKHO TOJIBKO, €CIM CTYACHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJIWYECTBO HHTErPAIoOB
pa3HoOro THMa.

Hano TBepao 3HaTh TaOMUIly MHTETpajoB OT OCHOBHBIX 3JEMEHTapHBIX (YHKIHH,
OCHOBHBIE METOJIbl HMHTErpUpPOBAaHUSA (3aMeHa MEpPEeMEHHOM, TMOJABEJEHUE TMOJ 3HaK
muddepeHnyana, HWHTETPUPOBAHME IO 4YacTsAM, IMpPHUEMbl BBIUUCIEHUS MHTETpajioB OT
palMOHANBHBIX Ipo0el, OT pa3HOro THMA TPUTOHOMETPUUYECKUX (PYHKIIH).

Hano ocMbICINTE €IMHCTBO MOAXOJAa K TIOCTPOEHHUIO OIpPENEICHHBIX, KpPAaTHBIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX MHTErPajOB — OCTPOEHUE HEKOTOPOM MHTErpaIbHOM CyMMBbI
Y TIPEJENbHBIN NIEPEXO/.

3HaTh TE€OMETPUYECKUH CMBICI U OCHOBHYIO (OPMYNy BBIYMCIEHHUS ONPEIEIEHHBIX
uHTerpaioB — gopmyny Heiotona — JleiiOHuIa, reoMeTpruueckue U (pU3HMUECKUE MPHUIOKEHHS
OTIpEe/IeNIEHHBIX U KPAaTHBIX MHTErPajioB, YMETh HAXOAWUThH IUIOLIA/Ab IJIOCKOW (DUTYpBI, UIUHY
KPHUBOH, 00BEM M IUIOIIAb TOBEPXHOCTH Tell BpaIlleHUsI.

7. ®OoH/1 OLIEHOYHBIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEICTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pasaens:

1. MeTo bl KOHTPOJISI U OLICHUBAHMSI PE3yJIbTaTOB 00yUYESHHUSI.
2. llkana u KpUTEpUU OLEHUBAHUS PE3yJIbTAaTOB O0YUECHHUS.
3. OueHoYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexxyTOoUHas aTTecTarus.
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Ilpunoycenue 1

1. TemaTu4ecKuil IJIaH TUCHUUILUIMHBI «MaTeMaTHYeCKHii AHAJIU3» M0 HANIPABJIEHUIO MOJATOTOBKHU
27.03.02 «YnpaBiieHHe KA4eCTBOM

Ipopuib «YnpasiaeHue Ka4eCTBOM HA NIPOU3BOACTBE)

(0axanasp)
Ounas popma o0yuenust
I'ox nadopa 2025/2026
Buabi yueOHoli padorsl,
Buanl camocToaTe ILHOM ®opmbl
BKJIIOYASI CAMOCTOSITEIbHYI0
< padoTy CTyIeHTOB ’ padoh! arrecratt
Ne & |5 =2 ’
Pasnen § s 5 Crynentos .
/ = =GR U TPYAOEMKOCTb B Yacax
n/n ) L =
o |F 8
Ped
J | I/C | JJag | CPC | KCP | K.P. | KII. | PTP | epa | K/p c 3
T
Bropoii cemecTp
Pazgen 1. Iuddepenuunanbuoe
HCYHUCIeHHe (PYHKIUH OHOH
nepemMeHHoM. YncnoBas
nocyenoBarenbHocTh. [penen
1.1 | 4MCIOBOM MOCIEI0BATENBHOCTH U €TI0 2 1 2 2 4 +
ceoricTBa. [IpaBuna npeneapsHOro
nepexona. Oyukmus. [Ipenen hpynkmmm.
Teopemsl 0 penenax GyHKIUH.
Boinaua 3aganuii PI'P Ne 1 o
MATEeMATHYECKOMY AHAJTU3Y.
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1.2

IlepBbll M BTOPOM 3aMeyaTellbHBIC
npenensl.  beckoHEUHO — manble U
O0ecKkoOHeUYHO  OONbIIMEe  BEIMYUHBI.
DOKBUBAJICHTHBIE OCCKOHEUHO MaJlbie
BEJIMYMHBI. PackpsiTne
HEONPENEIEHHOCTEN pa3HOro THUIA.

1.3

HenpepbIBHOCT (yHKIMI B TOUKE M Ha
IIPOMEXKYTKE. OpHocTOpOHHHKE
npenensl. Touku paspbiBa QyHKIMH, UX
KJIacCU(UKAIIHS.

14

[IpousBoaHas GbyHKIUY.
l'eomeTpuuecknii W MEXaHWYECKHM
CMBICIT MPOU3BOTHOM. [IpaBuna
muddepeHpoBaHus U bopmyIbl
BBIUMCIICHUS] TPOU3BOJHBIX. Tabiuua
IIPOU3BOIHBIX OCHOBHBIX
JJIEMEHTAapHBIX  QyHKOWK. TexHuKa
muddepeHmpoBaHus

1.5

Hudpdepenunan.  IlpousBoansle  u
muddepeHnransl  BHICIIUX  HOPSIIKOB.
[TpuGmmxeHnbIe BBIYMCIICHHS c
noMoIbio auddepennnanos.

1.6

IIpaBuio Jlomurans. dopmyna
Tennopa. Paznoxenus OCHOBHBIX
aJIEMEHTapHbIX (QYHKIUI 1o (opmyne
Teiinopa. [IpuOarkeHHbIE BBIUMCIECHUS
¢ momolIeo Gpopmyisl Teiopa.

1.7

OcHOBHBIE TEOPEMBI
g depeHInaIbHOTo HCUYUCIICHUS.
MOHOTOHHOCTh (PYHKIIUU, IKCTPEMYMBI.
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Heo6xoanuMele U JOCTaTOUHBIEC YCIOBUS
MOHOTOHHOCTH, JOKaJIBHOTO
3KCTpEMyMa. HccnenoBanue
BBINTYKJIOCTH rpaduka ¢pyHkuuu. Touku
neperuoa.

1.8

OOmast cxema uccieToBaHus (PYHKIIHH
u moctpoeHusi ee rpaduka. CBoiicTBa
(GyHKUMH, HENpepbIBHBIX Ha OTpE3Ke.
Haubonbiiee 1 HauMeHblllee 3HAUYCHUS
(GyHKINN Ha OTpE3Ke.
CamocrositesibHass paGora Nel Ha
ceMuHape 1o (GYHKUMAM OJHOM
nepeMeHHOl

1.9

Pasnen 2. @OyHKuus HECKOJIbKHX
nepeMeHHbIX. [Ipenen u
HeTnpepbIBHOCTb. (OCHOBHBIE CBOWCTBA
HENpephIBHBIX  (QyHKIMA.  YacTHbIe
MPOU3BOJHBIE. [Tonubri
muddepenmman.

Buimaua 3amaumii PTP Ne 2 1o
(GYHKIMAM HECKOJbKHUX IEePeMEeHHBbIX

11

IIpon3BosHbIE  CIOKHOW  (YHKUIUHU
HECKOJIbKMX IEPEMEHHBIX. YacTHbIe
Npou3BOAHBIE M JuddepeHnans
BhIcIINX TOpsAkoB. Teopema IlIBapna.
[IpousBoHas o HAIIPABJICHUIO.
I'panueHrt.

10

11

OkcTtpeMyM  GYHKIMH ~ HECKOJBKHX
IIEPEMEHHBIX. Heo6xoaumeie "
JOCTaTOYHBIE YCIOBUS IKCTPEMyMa.

CamocrositesibHass padora Ne2 Ha

11
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ceMHHape M0 PyHKUMAM HECKOJIbKUX
nepeMeHHbIX

11

Pa3znes 3. UnTerpajibHOe HCHHCIEHHUE
[TepBooOpaznas. Heonpenenennsiii
WHTETpaJl WM €ro cBoicTBa. Tabnuia
WHTETPaJioB oT OCHOBHBIX
dJEMEHTapHBIX  (DYHKIIHIL. Meron
HEIMOCPEICTBEHHOTO MHTETPUPOBAHUSI.

Boimaua 3amanuid PP Ne 3 mo
HHTErpajbHOMY MCUYMCICHUIO

12

11

HNHTerpupoBaHrue ¢ MOMOIIBIO 3aMEHBI
MIEPEeMEHHOM, TOJBEICHUEM TIOJ[ 3HAK
muddepennmana. Mertox
WHTETPUPOBAHUS T10 YACTIM

13

11

WNuterpupoBanue palMoHaNIbHBIX
NpoOeil MHTErpupOBaHUE HEKOTOPBIX
BHJIOB MPPALMOHATIBbHBIX u
TPUTOHOMETPUUYCCKUX (DYHKIIUM.

14

11

3amaun, MNPUBOIANIME K  TOHITHIO
ompezaeneHHoro uHTerpana. CBoicTBa
onpeaeneHHoro wuHTerpaira. Popmyna
Hrerorona-Jleiionuma. 3amMmena
MEPEeMEHHON W HHTETPUPOBAHHUE TIO
JacTsSIM B ONIPEJICIICHHOM HHTETpaJie

15

11

[Ipunoxenus OIIPEIEIIEHHOTO
UHTErpaja B TEOMETPUH U MEXaHUKE
(BBIUMCIIEHHE — IUIOINAZed  MIIOCKHUX
¢buryp, HOIUHBI KpPHUBOW, OOBEMOB,
IO MOBEPXHOCTH).

16

11

HecoOcTBeHHbIE MHTErpaibl NEPBOrO U
BTOPOI'0 poAa, UX CBOMCTBA.

17

18



3ajgaun, OPUBOAAIIME K  KPaTHBIM
vHTEerpagaM. JIBOWHOW ©  TpPOMHOM
WHTErpaJibl, UX CBOMCTBA. Bbpruucienue

11 JIBOWHBIX HHTETPAJIOB CBEICHUEM K 18 6 4 +
8 HOBTOPHBIM. I'eomerpuueckue u
¢dbusnuecKkue TPUIOKEHUS  KPaTHBIX
UHTETPaJIOB
KoHTpoJIbHOE TecTHPOBaHME
®opma aTTecTanun 19-21
Bcero 4acoB no JucnMILUINHE 3 3
18 | 54 72 PI cam
P pao.
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Ilpunoscenue 2

7. ®OH/J1 OHEHOYHBIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTH4eCKHU aHAIU3)
Jlo naTel mpoBeAeHHs TPOMEKYTOUHOM aTTeCTAllUU CTYACHT JOKEH BBIIIOJHUTH BCE pabOTHI,
MPEyCMOTPEHHBIE HACTOSIIEeH pabodell mporpaMMoi TUCIUTUTHHEL. [lepedeHb 00s3aTebHbBIX
paboT, BBHIMOJIHAEMBIX B TEUEHUE CEMECTpa M0 AUCLUILINHE!

Hamnpasnenune noarorosku: 27.03.02 «YnpapieHue Ka4eCTBOM.
[Tpoduib: «YnpaBieHne Ka4eCTBOM Ha IIPOU3BOACTBEY.

®opmbl 00y4€HHUS: OUHAsA, 3a04HAas.

Kadenpa: «MaTemarukay

1. MeToabl KOHTPOJISAA ¥ OlIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JUJ1st KOHTPOJISI YCIIEBAa€MOCTH M Ka4eCTBAa OCBOCHHUS AMCUUIUIMHBI HACTOSIIEH MPOrpaMMOit
IPEyCMOTPEHBI CIIETYIOIINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYIH KOHTPOJIB);
- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

2. lllxaJjia 1 KpUTEPUHU OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH S
DopmMa NPOMEKYTOYHON aTTECTALMH: IK3aMeH

[IpomexyTouHas artecTanusi oOy4arommxcs B (opMe -dK3aMeHa MPOBOJUTCS IO
pe3ynbTaTaM BBITIOJIHEHUSI BCEX BUIOB yueOHOW palOThI, MPEAYCMOTPEHHBIX YU€OHBIM TUIAHOM T10
JJAHHOW IUCLMIUIMHE, IIPU 3TOM YUYUTBHIBAKOTCA PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OIeHKa CTEMEeHH TOCTHIKEHHS OOYyJarolIMMHCS IUIAHUPYEMBIX pPe3yJIbTaToOB
o0ydeHus TO IUCHMIUTUHE TMPOBOTUTCS MpernojaBaTelieM, BEAYIIMM 3aHSTHUS MO TUCIHUILIAHE
METOJIOM D3KCIEepTHOW oOuneHku. [lo wuToramMm MNpoMEKYyTOYHOM AaTTeCTallMu 10 JAUCUHUILIAHE
BBICTaBIISICTCS OIlCHKA «OTJIIUYHO, «XOPOLIOY, «YIIOBJIETBOPUTEIIHLHO WITH
«HEYAOBJIETBOPUTEIBHO.

MIxkana oueHUBaHUA Onucanue

BrimonHensl Bce  00si3aTeJIbHBbIE yYciaoBusa MOATOTOBKH
CTYACHTA K l'[pOMC)KyTO‘-lHOﬁ aTTeCTalMM, IIPEAyCMOTPECHHEIC

nporpaMMoil  aucuMiiMHel.  CTyA€HT  JI€MOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHHH, HaBBIKOB IIOKA3aTENsIM,
OTnuuHO NPUBEJCHHBIM B Ta0ONMIaX, ONEpUpyeT MNPHOOPETEHHBIMU

3HAHUSAMHU, YMEHUSMHU, HaBbIKaMU, IIPUMEHAET UX B CUTyaLUsAX
MOBBIIIEHHON CIOKHOCTU. IIpu 3TOM MOryT OBITH OMYyIIEHBI
HE3HAUUTENIbHbIE OMIMOKM, HETOYHOCTH, 3aTPyAHEHUS IpH
IIEPEHOCE 3HAaHUW U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE 3a1a4H.
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Xoporo

BoimonHensl Bce o00s13aTe/ibHbIE YCJIOBHS TOATOTOBKH
CTY/IeHTA K NPOME:KYTOUYHOM aTTecTaluu, IPeIyCMOTPEHHbIE
MPOrpaMMoOil  JAMCHMILIUHBL. CTyneHT  JAEMOHCTpUpPYET
COOTBETCTBUE 3HAHHWM, yMEHUN, HAaBBIKOB I[OKAa3aTeNsIM,
MPUBEJACHHBIM B Ta0NHIAX, OMNEPUPYET MPHUOOPETCHHBIMH
3HaHUSIMU, YMEHUSMH, HaBbIKaMU. B TO e BpeMs mpu OTBETE
JIOTYCKAaeT HECYIIECTBEHHBIE MOTPEIIHOCTH, 3a/1auyd peliaeT C
HEeJ0YeTaMHU, HE BIMSIOMIMMU Ha OO X0/ pelIeHHs.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

Brinonnensl Bce 00s13aTesibHBbIE YCJOBHSA MOATOTOBKH
CTY€HTA K MPOMEKYTOYHOM aTTeCTalllM, IPETYCMOTPEHHbBIE
MPOrpaMMOit JUCITUTIINHEL. CryneHnt JIEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUN, HABBIKOB IIOKA3aTEIsIM,
MPUBEJICHHBIM B Ta0JHUIAX, OMNEPUPYET MPUOOPETECHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT HErIyooKue
3HaHUS, TMPU OTBETE€ HE JOIMYCKAeT TPYyOBIX OIIMOOK WIIH
MPOTHUBOPEYUH, OAHAaKO B  (GOPMYIMPOBAHMH  OTBETA
OTCYTCTBYET JIOJKHASI CBSI3b MEXKY aHAIM30M, apryMeHTaluei
Y BBIBOJAMH, B PELICHHH 3a/lad MOTYT COJIEPKaTbCs TpyObIe
ommOKu. Jlns monmydeHWs NpPaBUIBLHOTO OTBETa TpeOyroTcs
YTOUHSFOIIME BOIIPOCHI.

HeynosnersopurensHo

He BbmmonHeHs! o0si3aTebHbIC YCJOBHSI NOATOTOBKH
CTYJAEHTA K NMPOMEKYTOYHOM aTTecTaluM, IIPEIyCMOTPEHHBIE
nporpammont gucuurueel, MJIM cryneHT neMoHCTpuUpyeT
HENOJIHOE  COOTBETCTBME  3HAHWW, YMEHHH, HAaBBIKOB
NPUBEJCHHBIM B Ta0iuIax, AONYCKAIOTCS 3HAYUTENIbHBIC
OLIMOKH, TPOSIBIAETCS OTCYTCTBUE 3HAHWM, YMEHHH, HaBBIKOB
[0 psAAy IIOKa3aTenei, CTYAEHT HCIBITBIBACT 3HAYUTEIbHBIC
3aTpyAHEHUS IPU ONEPUPOBAHUY 3HAHUSIMU U YMEHHUSIMH.

3. OnleHOYHbBIE CpPeaCTBA

/o

HaunmenoBauue
OIIEHOYHOTO
CpeacTBa

KpaTkas xapakTepucTHKa OLEHOYHOTO

[IpeacraBnenue
OLIEHOYHOTO CPE/CTBA

cpeacTBa 5 DOC

KonTponbHas
(camocTosTepHas
) pabota

(KP)

CpencTtBo nIpoBEpKU YMEHMM NMPUMEHSTH
MOJIy4YEeHHBIE 3HAHUS Ul PEUIeHUs 3a7a4
ONpEACIEHHOr0 THUMA [0 TEME WIN

pazzueny

KoHnTponbHbIe
3aJJaHus

PacuerHo-
rpadudeckas

CpeacTBo NpOBEPKU YMEHMU NMPUMEHSTH
NIOJIy4eHHBbIE  3HAaHHUSA 10  3apaHee

Kommiektr 3amanuii
IS BBLITIOJIHEHUS
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pabora

(PTP)

OHpeHCHCHHOﬁ MCTONHUKE IJId PCIICHUSA
3a/a4 WM 3aJaHUM 10 MOIYJII0 WU
JUCLUIUIMHE B LIEJIOM.

pacueTHo-
rpaduuecKoit
paboThI

VYeTHbII onpoc

CpencTBo KOHTPOJIsI, OPraHU30BaHHOE KaK
crenuanbHas Oecela TMEIAaroru4eckoro
paboTHHKAa ¢ OOYyYaromUMCs Ha TEMBI,
CBSA3aHHBIC C M3y4aeMOHN NUCLUIUIMHOU, U

Bompocsl o

cobeceoBaHue, TeMam/paszenam
paccuMTaHHOE Ha BbISICHEHHE oO0OBeMa
YO) 3HAHUH obOydaromierocs o JMCHHTLITIHBT
ONpeJICTICHHOMY paszeny, TEeMe,
npobJemMe u T.1.
Cucrema CTaHAAPTU3UPOBAHHBIX
Tecr 3aJJaHnH, TIO3BOJISIONIAS
4 (T) aBTOMAaTU3HPOB BapuanTt Tecta
aTh  MPOUEAYPY HU3MEpPEHUs  ypOBHA
3HAHWUN U YMEHUHN 00y4aromerocs.
5 | Dx3ameHanuonHbl | CpeACTBO MPOBEPKHM 3HAHWUN, YMEHUH, | DK3aMEeHAllMOHHBIC
¢ OmIIeThI HaBBIKOB. MOJXET BKJIIOYATh KOMIUIEKC | OWIIETHI
(9B) TEOPETUYECKHUX BOIIPOCOB, 3ajad4,

MIPAKTUYECKUX 3aJaHUM.

3.1. Tekyuuii KOHTPO.JIb

OneHouyHbIE CpeACTBa TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOIPOCHI U 3aJ]aHusl B (popMe OIaHKOBOT'O TECTUPOBAHHUS JJIsi KOHTPOJISI OCBOCHUS 00y4YarOUMMUCS
paszenoB IMCUMIUIMHGL, ipueM PI'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no nuddepeHnuajbHOMy HCHHCTEHHIO (PYHKIUH 0HOMI
nepeMeHHOH

KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThlI:
[Tpenen unciioBoi MOCIEIO0BATENBHOCTH, Npeen (YHKIHH.
UccnenoBanuie pyHKINN HA HETIPEPHIBHOCTb.

Brruncnenue npon3BoAHbIX (QYHKIIMH.

UccnenoBanue GyHKIINH, TOCTPpOEHUE TPaPUKOB.

PacyerHo-rpaguueckas padora Ne 2 mo (pyHKUMSIM HECKOJIbKHX IlePpEeMEHHBIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
@DYHKINHI HECKOIBKUX NepeMEeHHbIX. YacTHbIe MPOn3BOIHbIE. [IpON3BOHBIE OT CIOKHBIX
¢ynkuunit. [Ipon3BoaHas MO HaNPaBIEHUIO U TPAIUEHT. DKCTPEMYM (YHKIUH JIBYX MEPEMEHHBIX.

PacuetHo-rpaduyeckasi pa6ora Ne 3 10 HHTErpaJabHOMY HCUHMCIECHHIO.

KpaTkoe copepikanue 1 dTarbl pacdeTHO-TpaduiIeckoil paboThI:
Ilepswiii sman:

Mertoas! uHTErpUpOBaHUs. BriunciaeHne HeonpeaeIeHHbIX HHTErPAJIOB.
Bmopoti sman:
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[TpunokeHus ompeeieHHBIX HHTETpaioB. MccinenoBanue cCX0AMMOCTH HECOOCTBEHHBIX
WHTErPaoB.

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinee « MareMaTH4ecKuil aHAIM3)»

Teopust npenenos u augdepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiftu npenensi:

2 2
lim (2—”) _(1+n) lim \/n+2—\3/8n3+3

" (Ln) —(2-n)’ e 4n+5+n

’

. 2n2+3 " 341
. . -10
(32 (i)

) n—oo , n->wol n +1

2x? +11x +15 Ax?
x—>-3 X+3 . x>0 §in “ 3X .

2n+1 _5n—l i Sin 3X

- lim . _ ctg7x
n—w 3”*’2 +5" x>0 _ ex2 xILrPO(l 3X)

0, X<-rx
y=<sinx, —z<x<0

2. UccnenoBaTh Ha HEMPEPHIBHOCTH U BBHITIOJHUTD YEPTEK: 7, x20

3. Haiitu npou3BoHYI0 GyHKINU:

2(3x3 +4x° - x—2)

y= 1541+ X " y=Inarcsiny1-e*,

3P+l
3t
= arct M y=5in i-i—t
y=arclg 7 5 .
COoS6X , 1 _
~ 3sin(12x+1) = arctg? ———— +sinIn2
y 3sin(12x+1) y =arctg > +sinln2x
Jx
=arctg® In—— _
y J X+2 Y—(\/;)

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

4. CocTaBUTh ypaBHEHHs KacaTelbHOH M HOPMalIM K JAHHOH KpUBOH B Touke ¢ abcrmccoit Xo:

y=x>+8/x—32, X, =4
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1
f(x)=x"+=
5. TIpoBecTH MOJIHOE UCCIIEAOBAHUE U TIOCTPOUTD IpaduK X

@OYHKUIMHU HECKOJBKHUX MepeMeHHbIX

X2 +3y°
1. HaiiTi acTHBIC IPOM3BO/HBIC BTOPOTO OPAIKA, YOSIUTECS, UT0 2 = 2y Xy
_Y
2. Haiitu rpaguent oyuxmun 2= f(X,¥) B rouxe Mo (X9, ¥o) ; Jx , M, (4,6)
3. UccnenoBarh Ha SKCTPEMYM QYHKIHIO Z = X2 —X+Yy*+2y.
HNuTerpupoBanme
BbIYHCIMTH HeoNpeaeJeHHbIe HHTErpajibl
| dx
- = X
2(x++/x  [x-27dx I(X+1)e dX, [xcos3xdx  [e*cosxdx
f dx f dx J' x+18 X X+1 o Isin3x dx
x* —6x+18, "X’ +6x+5, (x=6)(x+2) xX*+3 , ‘cos’x
BbIYHCIHTL ONpeieeHHbIe HHTErpaibl
Tasnixcosxdd o [(x-De'de [
SIn = X COS XdX —— X—1)e"ax
0 , ov1+3x, o , 1x\/7+lnx
6 2 1+ %2 4 dx 1x? 42X
dx - = %dx
{1+«/ Jz arctgx {(3x+5)2 , { x>+l
V3oox8 2 o ¢ dx
[ —— J4— x2dx 3sin®xcosxdx |——
0\/1+x £ ) I[ ) I[V1+3X,
1 e
dx
(x —1)e*dx S
1[ ) '1[ XA7+InX
Heco0cTBeHHbIE MHTETPaJIbI
1. Vkaxute, Kakoii U3 HeCOOCTBEHHBIX HHTErPAIIOB ABISETCSA CXOMAMMCS
T\/;dx, Tx’gdx, T\/Fdx
1 1 1 .
2 dx

2. BeIUHCIUTE HUHTCrpajl, YCTAHOBUTH €0 CXOAUMOCTD HJIM PACXOAUMOCTD -« 1+Xx

0
[In xdx
3. BeraucnuTh HUHTErpajil, YCTAHOBUTH €ro CXOAUMOCTD UJIM paCXOOAUMOCTD 1



a dx

4. BbuuciuTh HeCOOCTBEHHBIN HHTETPAN 0 Jx , YCTAHOBUTB €r0 CXOAUMOCTb MJIN
pPacxoIUMOCTb.

© dx

2
5. BBIUHMCINTE HECOOCTBEHHEBIH HUHTErpail -1 X , YCTAHOBUTD €0 CXOANMOCTDb HUJIN

PacxoauMOCTb.

Kparnble uHTErpaibl
1. I3MeHUTh NOPSAOK UHTETPUPOBAHUS B IBOITHOM UHTETpaJie

6- 2-y

.Z[dx jxf (x, y)dy . [dy [ f(x y)dx

a 2x \N

”(10—x2—y2)dxdy, D={(x,y)1<x<2 0<y<2}

2. Beraucnurs (D)

3. Berunciurb

J'.[(lzxzy2 +16x°y* ) dxdy;
D

D: x=1 y=x? y=-x.

4. BeIYUCIUTH

(ij)(xz + y)dxdy,

— MHOXECTBO TOYCK IIJIOCKOCTHU, OIPAaHUYCHHOC JINMHUAMU

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

5. Haiitu nnomans GUrypsl, OrpaHUu4E€HHON TaHHBIMHU JTUHUSMU
y=3/x, y=4e", y=3,y=4
2
6. Haiftu momanp GpuUrypel, orpaHudeHHol muauamu Y =X Y =—X+2

8. Haiitn 00bem Tena, nmoydeHHoro BpamieHueM Bokpyr ocu OY  (Qurypsl, orpaHuueHHOM
mmmavu Y=X, y=1 x=0,

9. Haiitu 00bem Terna, moay4eHHoro BpamienueM Bokpyr ocu OX (urypsl, orpaHuueHHOM
mumnavn Y =X5, Y =X,

KonTpoJibHbIe padoThl (IpUMeEpPHI)

BapuaHT

1. TToctpouts Tpaduk: Y = 3C0S2X
2. Haiitu npenensr:



lim -~ . l 1-cos2x X —=xr—x=2
n—o IM——- lim
1) (5-n) —=(5+n 2) =0 e _1 3) =2 x*—2x° + X2
1
lim x*—x-1 Iim(“ xcostsz
4) x—2 In(x-—l) 5) x>0\ 1+Xxcosx 6) QEQ X __X_%l
-X, X<0
x?, 0<x<2
3. HccnenoBarh Ha HEMPEPHIBHOCTD U BHIIIOJIHUTD YEPTEXK: 3, x>2
Bapuant
1. Haiitu mpoussoasyto Yx:
Jx
arctg® In —— _
2 )TN 5) V=(+x)
XS
sin(x—2y)+—=7x .
B) y r) x=e"'cost, Y =€ cost
. [1 1 j
lim ——
2. Hajitn *>*\ X  arctgx
f(x):x2+i%
3. IIpoBecTu NOIHOE UCCIIEJOBAHUE U TOCTPOUTH I'pauk X .

Bapmuanr.
ou

Nel. BEIYMCINTH HPOU3BOHYIO 110 HAIPABICHUIO OS M HAMTH MOLY/Ib BEKTOPA TPAAMEHTA IS

X 3
U=2Xy+—+12
byHKIUN \/y B TOYKE A(6;9; 1) B HallpaBJICHUH, COCTABIIAIOIIEM C OCIMHU

3 6 T
CoOSa=—, COSfB ==, y<—
KOOP/IMHAT YTJIbI 7 7 2.

2
Ne2. UccnenoBath Ha SKCTpeMyM (GyHKIHI0 £ = Xy(1—4x"-4y) -5,

dz
Ne3, Z=In(y=x*) x=+sint, y=coSt paiimm dt .
Bapuant
Bvoiuucanumoe:
16
dx 2
2x+1)-In xdx
1, !ﬁ—l 2. !( ) .
3x2 -4 sin’ 3x 2x-1
dx. ——dx. X
3. J.xz +4x * 4. J.(:0s23x * 5. J‘\/4—296—962

1. Beruuciaurts HWHTCIpaJibl:

+00

2 T odx
_!Xé dx . !xm




N300pa3uth 001aCTb MHTETPUPOBAHUS W W3MEHUTHh IMOPSIOK HHTEIPUPOBAHHUS B IOBTOPHOM
UHTErpaie

0 V25-x7
[dx [ rCeydy.
-4 0

Bbruucinte 1miomans (GUrypel, OTpaHUYCHHOW JIMHUSAMH

y=2-x, y=x.
Bapuant 3a1aHuil TPEeHUPOBOYHOI0 TECTA.

3agaun
arcctg?/x
. ry"_n Yy=——""— dy -?
1 yactb 1. y=sininx, y', y" -~ 2. X 3.
y =3x" +xe*,%x,=2,1x=0,1, y—?
4. Haittu nponssoasyto Yx:
_ sfsin* X=3
a) y - X 6) y — Xarctg7><
&9 + Y = cos3x i :
B) X r) x=cost+sint, Y =sint—tcost
2
5. MccenoBath Ha SKCTpeMyM | (x)=(x=3)"(x-5)
2X
. y=—
6. HaiiTu nHTEpBaIbl MOHOTOHHOCTH X
X3
7. Haititn Haubospliee, HauMEHbIIIee 3HaYeHUE (PYHKIIMU 3 Ha OTpPE3KE i
: x=1
8. ITocTpouTh KacatenbHyIO K rpaguky GyHKIUN f(x) =3arccos x B TOUKE 2.
2 9acTh 9. Haiitu npenensr:
2 2
“m(3+n)2—(2+n)2 fim 192X . x*+2x-3 lim 19°%
1) "T(24N0) =(1-n) 950 eP 1 3) s 45X+ 6x 4) *; 95K
3 yacTh
0, X<-r&
y=4sinx, —r<x<0
10. HMccnenoBarh Ha HENPEPBIBHOCTD U BBIITOJIHUTH YEPTEXK: m, x20
3
X
f (X) =2
11. TIpoBecTu noiHoOE MccaeA0BaHNE U OCTPOUTH TpaduK X°—4

Kpurepun onenkn:

- OILIEHKAa «3aYT€HO» BBICTABIIAETCS CTYIEHTY, €CIM OH pEryIsIpHO B TEUYEHHE CeMecTpa
IIPEJICTaBIsUl PEUIEHMs] 3a]a4, BBINOJHMI IOJHOCTBIO BCE 3aJaHUS U MX 3AIIUTHI, OTBETUB Ha
BOIPOCHI IIPeTogaBaTes;

- OLEHKAa «HE 3a4TEHO» BBICTABJISAETCS CTYACHTY, €CIIM OH HEPEryJIspHO B TEUEHHE CEMECTpa
NPEJCTaBIsUl PELIEHUs 3a]ad, BBITOJHWI 33aJaHHs HE IOJHOCTBIO MJIM BOOOIIE HE MpPECTaBIslI
paboTbl Ha TMPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOYHOCTM B OTBETaX Ha BOIPOCHI
npenoaBarers.
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Jlia mpoBefeHUs TEKYLIEro KOHTPOJS 3HAHUN CTYIEHTOB B JUCTAaHIMOHHOM ¢opMaTe B
pa3paboTanHbIX Kadenpoi «MaremaTuka» OHIAWH-Kypcax UMEIOTCS MPOMEKYTOUYHbIE (TIPOOHBIE)
TECTHI.

3.2. IlpoMesKyTOYHAS ATTECTAIUA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOUTCS 110 OUIETaM B YCTHOU (opMme.
Bpems i1 moAroToBKM OTBETA HA BOMPOCH! He Ooiiee 45 MUH.

buner BriItoyaeT TeOpeTUUYECKUNA BOIIPOC U 33/1aUH.

KomMmruiekTsl sK3aMeHallMOHHBIX OUJIETOB XpaHsATCs Ha Kadeape «MaTemaTukay.
Tunosbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.

KommnuiekT Bonpocos
1o TuciuIuiiHe «MaTreMaTuyecKuii aHaIn3»

AuddepenunanbHoe ucuncjieHre GyHKUU 0JHON MepeMeHH 0l

[ToHsATHE TepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KiTacCu(UKanus GyHKIUH.

OmnpezeneHue ¥ TUIIBI YUCIOBON MOCIEI0BATEIBHOCTH.

ITpenen YHCIIOBOM [10CJIEI0BATEIbHOCTH. Apudmernaeckue ornepanuu Haj

[10CJIeI0BATENbHOCTSIMH.

5. VYcnoBus CyHIECTBOBAHMSI KOHEYHOIO Mpefesia YMCIOBOM I0CIIEN0BATEIbHOCTH (TEOPEMBbI
Komu u Beiiepmpacca).

6. Bropoii 3aMevaTenbHBINA TTPeIe.

7. llpemen ¢ynkuuu. Ormnpenenenus. ['eomeTpuueckas HWHTEpHpeTalys MOHATUS THpeaena

¢yskuu. CBoiicTBa MpeesoB.

beckoneuHo maiible, 6eCKOHEUHO O0IbIINe (PYHKIUH.

9. IlepBsIii 3aMeUaTENBbHBINA TIPEICT.

10. BeckoHeuHO MaJible BETMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble U X UCIOJIb30BaHUE MPH
BBIUHCIICHUH TIpeienioB. Tabinia S3KBUBAJIEHTHBIX OECKOHEYHO MalbIX.

11. HempepblBHOCTh (YHKIMM B TOYKe M Ha HpomexyTke. OJIHOCTOPOHHHUE IpEIeIbl.
Knaccugukanus Touek pa3psia rpaguka.

12. CaoiicTBa QyHKIHMI, HENpepbIBHBIX Ha O0Tpe3ke (TeopeMsl Beliepmrpacca, bonsiano — Komm).

13. TIpomsBoanas. ['eomerprueckuii u Gpu3muecKuii cMbIch pou3BoaHON. KacarenpHast 1 HOpMab
K TUIOCKOW KPHUBO.

14. TaGnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.

15. CBs3b MeX 1y CyIIECTBOBAaHHEM MPOU3BOAHON (DYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKINU
B TOH K€ TOYKE.

16. Ilpon3BogHasT CyMMBI, TPOHW3BEACHUS, YacTHOTO. [IpoW3BogHast CIIOKHOW H OOpaTHOM
GyHKIMH.

17. IlpousBogHas mapaMeTpUUYECKHU 3aJaHHON (QYHKIUH.

18. TIpowusBoaHas GyHKIMH, 33JaHHOM HESIBHO.

19. TuddepennmpoBanne coKHON TOKAa3aTEIbHON (yHKIIHH.

20. duddepenuupyemocts. Auddepennnan. 'eomerpudeckuii cmbica auddepennnana.

21. TlpowsBoaHbIe U qU(PEepEHIIHATBI BBICIIAX MTOPSIKOB.

22. OcHoBHBIE TeopeMbl auddepeHaIbHOro ucuucieHus (reopema ®Pepma, teopema Pos,
teopeMa Jlarpanxka, Teopema Komm).

23. IlpaBuino Jlonurans.

24. Muorounen Teinopa u ero cpoiictBa. @opmyna Teimopa. OcTtaTodyHblid 4ieH (OPMYITBI

Teiinopa B popme Jlarpamxka u [eano.

P

o

28



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

ok wdE

© oo~

BOoo~NoOR~WDNE

15.
16.
17.
18.
19.

20.

0.
11.
12.
13.
14.

AcumnToTsl rpaduka GyHKIHH.

OkcrpemyM. HeoOxommumoe yciaoBue 3KCTpeMyma.

JlocTaTouHbIe YCIOBUS SKCTPEMYMa.

JloctatouHoe ycioBue Bo3pacTaHus (YObIBaHUS) (YHKIIUH.

HauGonbiiee u HanMeHblee 3HaYCHUS (DYHKIIUN Ha OTPE3Ke.

BbImyki10cTh, BOTHYTOCTB, TOYKA Meperuda. JloctatouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoanmoe ycnoBue ToukH neperuda. Jlocratounoe ycinosue neperuoa.

OOm1ast cxeMa IOCTPOCHUS ¥ HCCIIeIOBaHus Tpaduka QyHKIIHH.

(I)yHKIII/II/I HECKOJBbKHX NMEPEMECHHBIX

Omnpenenenne U TeOMETPUYECKUI CMbICI (DYHKLINU ABYX MEPEMEHHBIX.

Jluann ypoBHS (QYHKIIUU IBYX ITEPEMECHHBIX.

YacTtHble MPOU3BOIHbIE (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPHUUECKUNA CMBICT
OYHKIMY HECKOIBKUX IMEPEMEHHBIX, TOHATHE MOJIHOTO auddepeniuana.
HuddepenunpoBanue CI0KHBIX GYHKIHI HECKOIbKUX TEPEMEHHBIX.

[Tpon3BOIHBIC BEICIINX MOPSIAKOB (DYHKIIMK HECKOJIBKUX NIepeMeHHbIX. CMeIIaHHbIe
npousBoaHkie. Teopema IlIBapiia.

[TpousBoHast GYHKITMH HECKOJIBKHUX MIEPEMEHHBIX 110 HAIPABIICHUIO.

[Ipou3BoHAas 11O HAIPABJICHUIO U TPAJUEHT CKAJISPHOTO MOJIS.

OkcTpeMyM (DYHKIIMHA HECKOJIBKUX MTEPEMECHHBIX.

. H606XO,I[I/IMOG " JOCTATOYHOC YCJIOBH: 3KCTPEMYMa Q)YHKHI/II/I ABYX IICPEMCHHBIX.

HHTerpasbHoe HCUMCIEHHE

[TepBooOpa3znasi, HeopeAeieHHbIN nHTerpal. Tabauiia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHON ¥ MHTErPUPOBAHUE I10 YaCTSIM B HEOIIPEEIIEHHOM UHTErpalIe.
WuTerpupoBaHue ¢ MOMOIIBIO MOABEIEHUS 01 3HaK auddepeHiuana.

WHTerpupoBaHue paloHaIbHBIX Jpo0ei.

WuTerpupoBanue Mo 4acTSM 1 3aMeHa IEPEMEHHON B OIIpe/IeIeHHOM UHTErpale.
WHTerpupoBaHie TPUrOHOMETPUYECKUX (PYHKIUH, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppanyoHaibHbIX PYHKINHN.

YHuBepcanbHas TPUTOHOMETPUYECKas MOJCTAHOBKA.

OmnpeneneHHblil HHTErpai u ero cBoiictBa. ®opmyna Hetotona — JleiiOuHuna.

[TpunoxeHus onpeeNeHHOr0 HHTErpaia K PeLIeHNI0 TeOMETPHUECKUX U (PU3NUECKUX 3ajiau.
Boruncnenue miomazei ¢ moMOUbo ONpeaeIeHHOr0 HHTErpaia.

Beruucnenue miomaay v ATUHbI KPUBOH, 3aJaHHOM ypaBHEHUSMHU B ITapaMeTpHUecKoi (hopme.
Brruncnenue niuomaau KpUBOJIMHEHHOTO CEKTOpa B MOJISPHBIX KOOPAUHATAX.

Boluncnenne 1uiomaneid B OPSAMOYTOJBHBIX M MOJSPHBIX KOOPAMHATaX C IOMOILBIO
OTpeieIeHHOr0 UHTEerpaa.

Boruncnenue 1iMHbI AYTH € TOMOLIBIO ONPEACIEHHOI0 HHTErpaa.

Beruncnenvie 1nuHbI 1yTy KpUBOH, 3aJaHHOM MapaMeTPUYECKU.

Brruucnenue o6bema Tena BpaleHus ¢ IOMOIIbIO ONPEIeIEHHOI0 HHTErpaa.

Brruncnenue niomaan moBepXHOCTH TeJla BpallleHus.

HecoGcTBeHHBIE HHTETpaAIBI IEPBOTO U BTOPOTo TUMa. [TOHATHS CXOMUMOCTH U PACXOAMMOCTH
HECOOCTBEHHOTO WHTErpaJa.

HecoGcTBeHHBIE MHTETPaANIbI OT pa3pbIBHBIX (DYHKITHIA.

TunoBble BApHAHTHI OMJICTOB
0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJINU3»
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MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPAIIMU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
VUPEXJIEHWE BBICHIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJIUTEXHUYECKAU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka
HuciunnuHa «MaTteMaTHYeCKuil aHaJIn3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3zHas, HeolpeneaeHHbIH HHTEerpal. Tabinila OCHOBHBIX HHTETPAJIOB.

I dx
2. BbI4HCIUTH HEOTPeeTeHHbIH HaTerpan ~ V5—X +v5-X .

Haiitu rpaguent pyakuuun £ = YVXY B rouke M,(L4)
VKaKuTe, KaKOH M3 HECOOCTBEHHBIX HHTEIPAJIOB SBJISACTCS CXOIAIIUMCS

T\/;dx, Tx‘de, O_f\/;dx
1 1 1 .

H~ow

5. Haiizure SKcTpeMyMbl M Touky nepernéa Gpynxumu Y = (X—1)e7

YTBepkaeHo Ha 3acenanuu kadenpsl matematuku « 30» 04 2025 r., mpotokomn Ne 7

3aB. xadeapoi O.M. bapanosa / /

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNICKON ®EJIEPAITN

®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, kadenpa «Martematuka
O6pazoBatenpHas mporpamma 15.03.03 «[Ipuknagnas MexaHuKa»
Kypc 1, cemectp 2

IK3aMeHANMOHHBIN OmiieT Ne 1

1. HecoOcTBeHHbIE HHTErpaIbl IEPBOrO U BTOPOro Tuma. IIoHATHS CXOAUMOCTH U pacXOAUMOCTH

HECOOCTBEHHOT'O MHTETpaa.
co 2
2. Haiitu npou3BoaHyt0 QyHKIMH, 33JaHHON apaMeTPUIECKU 1+t% 1+t .

2 2
3. HccrenoBath Ha skcTpeMyM dyHKmmo Z =X —X+ Y +2Y,

7.6
[3sin? xcos xdx
4. BpIUUCINUTDH ONPEECIICHHBIM HHTErpal 0

5. Haiiti 00beM Tena, Moy4eHHOTo BpalieHuneM BOKpyr ocu OX ¢urypsl, orpaHuueHHOM

JINHUASAMU y:X31 y=1 x=0,

YT1BepxkaeHo Ha 3aceaannu kadenpsl MmareMatuku «_30» 04 2025 r., mpotokosa Ne 7
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3aB. kaenpoi O.M. bapanosa / /
JIisi TpoBe/ieHHsT TPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYACHTOB B JHCTAHIIMOHHOM
¢opmare B pazpaboTaHHbIX Kadeapoii «MareMaTiHKa» OHIaiH-KypcaX HMEIOTCS HTOTOBBIC TECTHI.
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