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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 ILIMPOKOr0 Kpyra MaTeMaTHYeCKMX 3HAHWM, YMEHMH M
HaBBIKOB;

- pa3BUTUC CHOC06HOCTI/I CTYACHTOB K MHAYKTUBHOMY W ACAYKTHBHOMY MBINUICHUIO
HapsIy C pa3BUTHEM MaTeMaTHUECKOW WHTYHIIHH;

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

- HOArOTOBKY CTYACHTOB K JCATCIBHOCTU B COOTBCTCTBHHU C KBaHH(bHKaLIHOHHOﬁ
XapaKTEPUCTHKOW OakalaBpa IO HAINpaBICHUIO, B TOM 4YHciIe (OpMUPOBAHHE YMEHHI
HUCIIOJIB30BAaTh OCBOCHHBIC MAaTEMATUUYCCKHUE MECTOAbI B HpO(I)CCCHOHaHBHOfI ACATCIIBHOCTH.

- MOATOTOBKY BBICOKOKBATH(DHIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHUSX
UppoBol TYypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTUYECKUX PHCKOB COBPEMEHHOH IH(pPOBOI
9KOHOMUKH.

K OCHOBHBIM 3a0auam OCBOECHHUA JUCHUITIINHBI «MaTeMaTH4ecKU aHaju3» CIICayceT
OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX NOHSATHH, METOJO0B, (HOPMHUPYIOMIHX OOIIYIO
MaTeMaTHUYECKYIO IMOJATOTOBKY, HEOOXOIUMYIO ISl YCIEIIHOTO PEIICHHS TPUKIIAIHBIX 3a71a4;

- (popmupoBaHue y cTyaeHTa TpedyemMoro Habopa KOMIETEHIMIH, COOTBETCTBYIOIIUX €T
HAIPABJICHUIO TIOJATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenue mno aucuuiuinHe «MaTemMaTUuecKuid aHaju3» HalpaBlIeHO Ha (OpMUPOBaHUE
y o0yyaronmxcs cieayrmux kommereHuil B coorserctBuu ¢ ®I'OC 27.03.02 «YnpasieHnue
Ka4eCTBOM», YTBEpkKIEHHBIM NpuKazoM MunoopHayku Poccun ot 31.07.2020 N 869:

Kon n HaumenoBaHue HNHaukaTopbl 10CTHKEHUS
KOMIIeTEeHIUI KOMIETeHIINHA
OIIK-1. Cnoco0OeH npUMEeHSTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHbIE U OOIIENHKEHEPHBIE €CTECTBEHHOHAYYHbBIE U O0IIEUHKEHEPHBIE
3HAHMs, METO/Ibl MATEMAaTUYECKOT0 aHATM3A U | 3gaHuMs, METOIbI MATEMATHIECKOTO aHAIN3A
MOJIEJIMPOBAHM B PO ecCHOHATbHON MOICITHPOBAHHS TIPU PELICHHH
JIESITENLHOCTH;

npodecCHOHANBHBIX 3a7a4

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

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JlucuuniuHa OTHOCUTCS K 00s13aTenbHOM yactu O10ka b1: Moayns «MaTtemaTtuueckue u
€CTECTBEHHO-HAYYHbIE NUCLUIUIMHBDY.

JucnunnuHa 6a3upyercs Ha CIAeAYIONIeH, MPONACHHON JUCITUTIIIMHE:

- TuHeitHas anrebpa.

- (pusmka;

- TEXHUYECKAsi MEXAHUKA;

- TEOpHUs BEPOATHOCTEW U MAaTEMAaTHYECKask CTATUCTHKA;

- HaJIe)KHOCTh, IMATHOCTUKA U PUCKU TEXHUYECKUX CUCTEM;



- MaTeMaTU4ecKasl IOTUKA U aAITOPUTMHU3ALINS B YIIPABICHUH Ka4eCTBOM;
- CTaTUCTHYECKHE METOIbI B YIIPABICHUH KAa4€CTBOM MaITHHOCTPOUTEIBLHON MPOIYKITUH.
- 9KOHOMHUKA,;

- ¢ pOBU3ALIUS IPOU3BOJICTBEHHON CPEJIbI.

3.

CTpyKTypa U coep:KaHue TUCHUIINHBI

OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aUeTHBIC eIUHMIIBI -144 Jaca.

3.1. Buabl yueOHOI padoThl M TPYA0EMKOCTh

Ounas popma 00yueHus

. KoumnuectBo
n/n Buj yueoHoii pa6oTnl Cemectp 2
4acoB
AyIMTOpHBIE 3aHATHS 72 72
B ToM uucne:
Jlexuuu 18 18
1.
CemuHapcKue/MpakTHIECKNE 3aHATHS o4 o4
2.
JlaGopaTopHbIe 3aHATHS - -
CamocrosiTeibHas paGora 72 72
IIpomMeskyToUHasI aTTeCTALUSA
3K3aMEH D C)
Hroro 144 144
3.2. TemaTu4yeckuii NIJIaH U3y4YeHUs TUCIHUNIUHBI

Pa3smemién B npunoxxenuu 1 x paboueit mporpamme.

3.3.

BBenenue

Hpe;[MeT, 3aauyu MU COACPIKAHUC  OUCHHUILIUHBI.

Conep:xanue pa3esioB IMCHUNINHbBI

OCHOBHEBIE

9Tallbl  Pa3BUTHA

JAUCIHHUITIIIMHBI. CprKTypa Kypca, €ro MCCTO U pOJib B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C APpYIrUMHU
JUCILHMITIIIMHAMU.

Paszpnen 1. ludppepenuuaibHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnosas nocienoBaTenbHOCTh. [Ipenen yncioBoil Mocaea0BaTeNbHOCTH U €TI0
cBorictBa. Oynknud. [Toctpoenne rpadukos Gpynkiuit. [Ipenen ¢pyakuun. OCHOBHBIE TEOPEMBI
o mpenenax QyHkuuu. [lepBblii 1 BTOpOil 3ameuarenbHble mpeaessl. CpaBHeHHE OECKOHEYHO
MaJbIX U OECKOHEYHO OOJBIINX BEIMYHUH. DKBUBAICHTHBIE OECKOHEUHO MaJjible BETUUNHBI.



Tema 2. HempepslBHOCTh (YHKUIMH B TOYKE M Ha NPOMEXYyTKe, TOYKM pa3pbiBa
byHKIMH, UX KIaccuUKaIusa. ACUMITOTH rpaduka GyHKIIUU, UX KIacCH(pUKAIIHS.

Tema 3. [IpousBoanas ¢ynkiuu. ['eomerpuueckuii 1 GU3NUECKUNA CMBICT IPOU3BOIHOM.
[TpaBuna quddepenunpoBanust 1 GOpPMYIIbl BHIYUCICHUS TPOU3BOIHBIX. Tabiniia Mporu3BOIHBIX
OCHOBHBIX DJJIEMEHTapHBIX (YHKIHMA. Bpluncienne NPOU3BOAHBIX (DYHKIUH, 3aTaHHBIX
pa3IMYHBIM 00pa3oM.

Huddepennunan. [IponsBoansie n auddepeHnnans BEICIUX MOpAaKoB. [IpubamkeHHbIe
BBIUMCJICHHSI C TOMOUIBIO AU PEpEeHInANOB.

Tema 4. IlpaBwio Jlonutanga. ®opmyna Teinopa. PackpsiTue HeomnpeaeneHHOCTEN
pa3iauuHoro Tumna. Pa3noxkeHne OCHOBHBIX 3JIeMEHTapHbIX (yHKuuN mo ¢opmyne Teitnopa.
[TpubnkeHHbIE BRIYUCIEHUS C TOMOIIBI0 Gopmysl Teitnopa.

Tema 5. OcHoBHble Teopembl U(GEpPeHITUATBPHOTO HUCYHUCICHHS. MOHOTOHHOCTh
¢bynkuuu, sKkcTpeMymMbl HeoOXoauMble M TOCTATOYHBIE YCJIOBUS MOHOTOHHOCTH, JIOKaJbHOTO
skcTpemyMa. HccnenoBanue BbIMykIOCTH Tpaduka ¢yHkuuu. Touku mneperuda rpaduka
(GYHKIHH.

OOmias cxema uccieoBaHus (GYHKIMU U TOCTpoeHus ee rpaduka. CBoicTBa (QyHKIUH,
HETPEPhIBHBIX Ha oTpe3ke. Hanbomnpiee n HauMeHblee 3Ha4eHUsT QYHKIIUU Ha OTPE3KE.

Paznen 2. luddepennuaibuoe ucuuciaenne GyHKIuii HECKOJIbKUX MepeMeHHbIX

Tema 1. DyHKIIUU HECKOJIBKUX NEpEMEHHBIX. JIMHUMN 1 MoBepXHOCTH ypoBHS. YacTHbIE
npousBoHbIe. [lomabnii quddepennnan. IIponus3BogHBIC CIIOKHON (QYHKITUN HECKOJIBKUX
NepeMeH-

HBIX. YacTHBIE MPOM3BOAHBIE U MU dhepeHInasl BeIcunx nopsakoB. Teopema [Bapua.

Tema 2. IlpousBognas mno HanpasineHuto. ['papueHt. KacartenbHas K KpHUBOM.
KacarenbHast miiockocTs 1 HopMaiib K noBepxHoctu. dopmyna Teitnopa. DxcTpeMyMm QyHKIUU
HECKOJIbKUX NepeMeHHbIX. HeoO0X0uMble U JOCTaTOYHBIE YCIOBUS KCTpEMyMa.

Pa3nen 3. UHTerpajibHoe ncUncjieHue

Tema 1. IlepBooOpasnas. Teopema cyliecTBOBaHUS HEONPEAEICHHOIO HWHTErpaa.
HeonpeneneHHslit HHTErpa U ero cBOMCTBa. TabauIa HHTETpajaoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢byHK1MI. MeTos1 HenocpeICTBEHHOTO MHTETPUPOBAHMS.

Meroasl HMHTErpUPOBAHMS C IIOMOIIBIO 3aMEHbl IEPEMEHHOM, IOABEIECHHEM IOJ 3HAaK
muddepernmana. Meros HHTETpUPOBAHUS IO YaCTSM.

WHTerpupoBanue  palMOHAJIBHBIX  Jpo0ei,  MHTErpUpOBaHME  HEKOTOPbIX  BHUJOB
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX (YHKITHI.

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

[IpuniokeHns OIpPENEIeHHOIO HHTErpaja B TEOMETPUHM U MEXaHHUKE (BBIUMCIIEHHE
rioniaiel IIOCKUX QGUryp, AIUHBI KpUBOH, 00bEMOB.

Tema 3. HecoOcTBeHHBIE MHTErpajbl MEPBOrO M BTOPOro poja (Mo OeCKOHEYHOMY
MIPOMEXKYTKY, OT HEOIPaHUYEHHBIX (PYHKIIUNA HA KOHEYHOM IIPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npUBOJAIINE K KPATHBIM UHTErpajaM. J|BOMHONW U TPOWHOM UHTErpabl,
uX cBoicTBAa. [IpaBuia BIYMCIEHUS ABOMHBIX HHTETPAJIOB.



3.4. Temaruka NMPaKTHYECKUX 3aHATUH no AUCUMILINHE
«MaTeMaTHYeCKUI aHAJIM3»

Ounas ¢popma 00yueHus

Ne Tema 3auarusa

1 Pa3nes 1. DineMeHTBI MATEMAaTHYECKOI0 aHAJIM3A.

YucnoBas nocienoBarenbHOCTh. [Ipenesn 4MCIOBOM MOCIENOBATENBHOCTH U €ro
cBoiicTBa. IIpaBuna npenensHoro nepexoxa. @ynkuus. [Ipenen ¢ynxnun. Teopemsr o
npenenax ¢GyHkuuu. IlepBblii 1 BTOpOil 3aMedaTenbHble Peeibl.

2 CpaBHeHHE OCCKOHEYHO MaJlbIX U OECKOHEYHO OOJBIIMX BEIWYHH. DKBHUBAJICHTHBIC
OECKOHEYHO MaJible BEJTMYUHBL.

3 PackpeiTre HeonpeeIeHHOCTEN Pa3IMYHOr0 TUIIA

4 HenpepriBHOCTS (yHKIIMI B TOUKE U Ha TpoMexKyTKe. OTHOCTOPOHHUE Tpeebl. Touku
paspeiBa Gynknuu. [IpuMepsl pemieHus 3aaad

5 [TpousBognas ¢yukuuu. IlpaBuna nuddepenuupoBanuss U GOPMYIbl BBIYUCICHUS
pon3BOIHBIX. Texanka nuddepeHmpoBanus

6 HuddepenumpoBanne  oOpaTHbIX  GyHKUWH, GYHKOWH, 33JaHHBIX  HESBHO,
napaMeTpUuecKy, Jorapupmuueckoe qudpepeHupoBaHue

7 Huddepenmman. [eomerpuyeckuit  cmbicn  nuddepenmmana. [IpousBomnbie U
muddepeHMansl  BBICIINX MOPAAKOB. [IpuOnrkeHHbIE BBIYHCICHUS C OMOIIBIO
mudepeHIaoB.

8 IIpaBuno Jlonurana. @opmyna Teinopa. PackpeiTe HEONPEAECIEHHOCTEN Pa3IMUYHOIO
tuna. Pa3nokeHust OCHOBHBIX I€MEHTapHbIX PyHKIMH 1o popmyne MakiiopeHa.

9 ITpubnnkeHHble BEIYUCIEHHsI ¢ ToMolbio hopmyisl Teitnopa.

10 | [TomHOe HiccnenoBanue GyHKIUH U mocTpoeHune rpadukos. [Tpumepsr

11 | ITonHoe uccnenoBanue GyHKUUH U mocTpoeHue rpadukos. [Tpumeps! (mpogokeHue)
CamocTrosarenbHas pabora Nel Ha ceMuHape 1o GyHKIMSIM OJHON EPEMEHHOMN

12 | Pazgen 2. ®dyHKIMH HECKOJbKHMX NepeMeHHbIX. JIMHUHM M TOBEpPXHOCTH YpPOBHS.
YacTHble npon3BoAHbIE U UG depeHIIna NepBoro nopsaxa.

13 | [omusiit nuddepennman. ITpousBonusie cinoxuHoil GyHkuuu. [IponsBogHas QyHKIUH,
3aJaHHON HesBHO. YacTHble MPOW3BOAHBIE M UG (depeHIranbl BbICIIMX MHOPSIKOB.
Teopema [lIBapua.

14 | ITpou3BosHas 1Mo HampasieHHIO. I’ pajneHT.

15 | OkctpemyMm GYHKIMH HECKOJIBKHX TEpEeMEHHbIX. HeoOxoawmbie W JAOCTaTOYHBIC
YCIJIOBHSI SKCTPEMYMaA.

16 | CamocrosiTenbHast paGora Ne 2 Ha ceMHHape N0 (YHKOHSIM HECKOJIBKHX
nepeMeHHbIX

17 | Pa3aen 3. UuTerpajbHoe HCUHCTIEHHE
[lepBoobOpaszHas.  HeompeneneHHblii  WHTETpal W €ro  CBOMcTBAa.  Mertop
HETOCPEICTBEHHOTO HHTETPUPOBAHUS.

18 | UnTerpupoBaHue C TOMOIIBIO 3aMEHBI MEPEMEHHOM, MOJBEACHUEM TOJ 3HAK
muddepennmana. Meroa HHTErpUPOBAHUS MO YACTIM

19 | UnTerpupoBanue panMoOHANbHBIX JIpoOed, MHTErpUpOBAaHWE HEKOTOPBIX BHJIOB
VPPAlMOHATBHBIX (PYHKIIMH

20 | UHTEerppOBaHre TPUTOHOMETPUICCKUX (DYHKITHMA.

21 | Boluucnenue ompeeneHHbIX MHTerpanoB mo ¢opmyne Hpiorona-JleitOnuna. 3amena
HepeMEHHOI ¥ MHTETPUPOBAHHUE 10 YACTSIM B OIIPEICIICHHOM HHTETPAJIE.




22

[TpunoxeHus ONpeNeNeHHOrO MHTErpaja B T€OMETPUM M MeXaHUKE (BBIUUCICHHE
TUIOIAACH TUIOCKUX (UTYP, JUTMHBI KPUBOMA).

23

[IpuioskeHnss ONMpENeIeHHOTO HMHTErpaja B T€OMETPUM M MEXaHHWKE (BBIYHMCIICHUE
00bEMOB, IUIONIAJIEH TOBEPXHOCTH).

24

HecobGcTBeHHEBIE HHTErpajibl IICPBOI'0 U BTOPOIro poJa, uX BbIYKMCICHHUC.

25

3ajaun, OPUBOMASIIME K KpaTHbIM HHTErpajiaM. BbrduciieHHe IBOWHBIX HHTErPalioB
CBEJICHUEM K MOBTOPHBIM. 33/1auyd Ha U3MEHEHUE NOPsA/IKa UHTETPUPOBAHUS B IBOWHOM
VHTErpaje

26

['eomeTrpuyeckue u GU3NYECKUE TPWIOKEHHUS KPATHBIX HWHTETPAIIOB, IMPUMEPHI
BBIYHCIICHUS.

27

KonTponbHOe TecTUpoBaHHe MO KypCy.

=

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1. HopmatusHbie 1oKyMeHTbI 1 OCTsb1

®I'OC 27.03.02. MammnocTtpoenue. 2021.

AxkaneMuyeckuii y4eOHBIH IUTaH TO HampaBleHHro moaArotoBku: 27.03.02 VYmnpasnenue
kauecTBoM. [Ipoduns: VYmopaBneHue kauecTBOM Ha mpousBojacTBe. Dopma OOydeHHS —
ounas. 2025.

Marpunia pacnpenesieHusi KOMIETEHUMM 1O  HampaBjieHuto noarotoBku 27.03.02
Vnpasnenue kadectBoM. [Ipodunb: YmpaBieHue kauecTBOM Ha Mpou3BojcTBe. Popma
oOyueHnus: ounas. 2025.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctpareruu HayudHO-
TEXHOJIOTHYeCKOro passutus Poccuiickor denepaunmny.

[Tpuxa3 MunucrepctBa obpa3oBanus u Hayku Poccuiickoit ®enepanun ot 23.08.2017 Ne
816 «O6 yrBepxknenun Ilopsinka NpUMEHEHHUS OPTaHHU3AIUSIMHU, OCYIIECTBISIOIIIMHU
00pa3oBaTenbHYyIO JIeATEeTLHOCTD, 3JIEKTPOHHOTO 00yueHusl, JTUCTAaHITMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI MTPH peain3ai 00pa30BaTENbHBIX TPOTPAMM».

4.2. OcHoBHas JuTeparypa

@uxtenromnsil [.M. OcHOBBI MaTeMaTHYECKOT'0 aHaNN3a: Y4eOHHK /1715 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIM3a: YUeOHUK JJIs BY30B, 14-¢ u3j.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpsasues JI.JI. Kpartkuii kypc Maremartuueckoro aHanuza. T.1. Jluddepenuuansuoe u
MHTETpaJbHOE MCUUCIEHUS (QYHKIMHA OHON mepeMeHHOH. Psaapl: YueOHUK [DneKTpoHHBIN
pecypc]: yueb. - DnekTpoH. naH. - MockBa: @usmarnut, 2015. - 444 c. [Pexxum mocryma:
URL: https://e.lanbook.com/book/71994 - 3ar. ¢ skpaHa. ]

4.3. JlonoJHUTeJbHAs JUTEepaTypa

[TuckynoB H. C. JluddepennmanbHoe ¥ WHTETpaIbHOE HCUYMUCICHUS I BTY30B. B 2-x
tomax. M.: Muterpan - Ilpecc, 2009 — 416, 544 c. 180 »k3.

3yokoB B.T'., JIaxosckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymkaps E.A. Kypc
MaTeMaTHKH ISl TEXHUYECKUX BBICIINX yueOHbBIX 3aBeneHuit. Yactu 1-4. M.: MY, 2012.
400 »k3.



3. Kpatkuii kypc BbIciIeli MaTeMaTWKH [DIEKTpOHHBIA pecypc]: yueb. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

4. byrpos f.C., Hukonsckuit C.M. Beicias Marematrka: y4eOHHK JUTIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HnrterpanpHoe ucyucieHUE (QYHKIMH OJHONM M HECKOJIbKHX MepeMEeHHBIX. Teopus mos:
METOJMYECKUE YKa3aHWUs W BapUaHTBl pacdyeTHO-Tpadudeckux pador // bomyHoB M.A.,
bopoauna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematnueckuii ananus. Teopus npenenoB u quddepeHIInaIbHOE UCYUCIICHUE: OCHOBHBIE
MOJIO’KEHUS TEOPUU, METOJIMYECKUE YKa3aHUS M BapuUaHThl pacueTHO-rpaguueckux padot //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.. M.: MI'TY «MAMW»,
2009.

4.4. DiaekTpoHHbIe 00pa3oBaTe/ibHbIE PecypChl

[IpoBeneHue 3aHATHHA W aTTECTAlMii BO3MOXKHO B JUCTAHIIMOHHOM (hopMmare ¢ MPUMEHCHHEM
CUCTeMBI JUCTaHIMOHHOTO o0yueHus yHuBepcuteTa (CIHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadenpoii «MaTemaTHKa» AIEKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) mo BceM paznenam
HpOrpaMMBI:

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

WHTerpanbHOE UCUUCIICHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
byHKIMI OHON IepeMeHHOM
Juddepenumansaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuuciaeHue GpyHKuun
HECKOJIbKUX NIEPEMEHHBIX

JIOTIOSTHUTEIIHHBIC TIaBbI https://online.mospolytech.ru/course/view.php?id=3592
MaTEeMaTHYECKOT0 aHAIN3a

Paspaboranusie DOP BKIIOUaIOT TPEHUPOBOYHBIE U UTOTOBHIE TECTHI.

HOpr}lOK IMPOBCACHUA pa60T B JAUCTAHIIMOHHOM (1)opMaTe YCTAHABJIMBACTCA OTACJIbHBIMHA
pacmlopsDKeHUSMH TIPOPEKTOopa MO y4uyeOHOW paboTe W/WiIM LEHTPOM Y4eOHO-METOTUYEeCKON
paboTHL.

KZDKI[BIﬁ CTYJICHT O6€CHC‘-I€H I/IH)II/IBI/II[yaJ'II)HI)IM HGOFpaHI/I‘-IeHHBIM I[OCTYTIOM K BHGKTPOHHOI\/’I

OMOINOTEKE MOCKOBCKOTO MOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJWYECKHE MaTepuanbl B DJIEKTPOHHOM BHJE,

MpeJICTaBICHHbBIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MareMaTndeckoro 0Opa3oBaHuUs»

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

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

[Tone3nbie yaeOHO-MeTOAMYECKHE U MH(OPMAITHOHHBIC MAaTEPHAIBI TTPEICTABJICHB Ha caiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenr pecypcoB HH(POPMALIMOHHO-TEIEKOMMYHUKAaMOHHOW cetn «MHTepHeT» IS

OCBOGHUS TUCLUILTHHBL: wWww.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. JluuneH3uoHHOe W CBOOOJHO pacnpocTpaHsieMoe MporpaMMHoe
o0ecrnevyeHue
No| HaummenoBanue | Paspaboruuk [10 HocTynHocTb Ccbuika Ha Equnelii peectp
(npaBooOanarens | (JMIEH3UOHHOE, POCCHUIMCKUX MPOrpamMM Jist
) CBOOOIHO OBM u B/l (npu Hanmiuum)
pacrpocTpaHsieMoe
)
1 [Astra Linux | OOO JIutieH3HOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemenHble npodeccuoHATIbHbIE 0a3bl JAHHBIX U UHGOPMANHOHHBIE
CIIPAaBOYHbIE CUCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX AJIA OCBOCHHUA NTUCIHUIIJIMHBI:

HaumenoBanue

CcbliKa Ha pecypc

HocTtynHocTh

HNupopManHOHHO-CIIPABOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

JocrymHa B cetn
WuTepuer 6e3

m/ OTpaHUYECHUN
Mugopmatmonnsie pecypest Cern http:// www.consultant.ru | JoctymnHo
KoncynprantlIimtoc ’ ' :
ITopran PenepanbHbIX
FOCYAAPCTBEHHDIX http://www.fgosvo.ru. HoctymHo

00pa3oBaTeNbHBIX CTAaHAAPTOB
BbICIIIET0 00pa30BaHUs

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ JocTynHa B cetH
WuTepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | JoctymnHa B cetu

ru/

HNuTtepuer 6e3
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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/

OTpaHUYECHUN

IIpodeccuonaibabie 6a3bl JAHHBIX

baza nanHbIX HaydIHOU http://www.elibrary.ru HoctymHo
AJIEKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

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

5. MarepuajJibHO-TeXHUYECKOe o0ecnevyeHne AU CIUIIIHHbI

MaTepHaano — TeXHU4YeCcKas Oa3a YHUBCPCUTETA oOecrieynuBaeT IMPOBCACHNEC BCCX BUI0OB
3aHATHH, IPETYCMOTPEHHBIX YYEOHBIM IIJIAHOM, M COOTBETCTBYET JICHCTBYIOLIMM CaHUTAPHBIM H
IMPOTHUBOIIOKAPHBIM IIpaBUIaM U HOpMaMm.

Kagpenpa «MatemaTuka» He pacrojaracT COOCTBEHHBIM ayAWTOPHBIM (oHAOM H
UCIOJIb3YET YueOHbIE ayAUTOPUU U3 00111ero (OH1a YHUBEPCUTETA.

[lpy HeoOXOmUMOCTH JJIsi TPOBEICHHUS HMHTEPAKTHBHBIX IPAKTUYECKUX 3aHATHH
HCIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToanueckne peKOMeHIAINU

6.1. MeToaguyecKkue peKOMeHIAMHU 1JI5 NpenoxaBaTeJisi
10 OPraHu3anuM 00yYeHus

IIpexne Bcero, cienyer oOpaTuTh BHUMaHHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh
U3y4aeMblii UMHU MaTepuaq He TpeOyeT Kakoh-muM0o cHenuagabHOM (JIOMOJHUTEIBHOM)
HOJTOTOBKH U BIIOJTHE MOXKET OBITh YCIEIIHO U3YUYeH, €CIIM CTYIEHTHI OyAyT MOCeIaTh 3aHATHS,
CBOEBPEMEHHO BBIMOJHATh JOMAIIHUE 3aJaHUsl W I0JIb30BaThcs (MPU  HEOOXOIUMOCTH)
CHUCTEMOM IIJIAaHOBBIX KOHCYJIbTAlMM B TEYEHHE KaXKIOro cemecTtpa. Bomenmmue B Kypc
MaTaHalM3a pasfenbl SBJSIOTCS KIACCMUYECKMMM, B TO JK€ BpeMs OHHM IPAKTUYECKU
OpPUEHTUPOBAHBI, TaK KaK UMEIOT IMPOKOE PaCIPOCTPAHEHUE ISl PELIEHUS Pa3HOTO poja 3aaad
BHYTpHU caMOi MaTeMaTHKHU U MPUKIAAHBIX 3a/1a4. FIX 0ocBOeHNE MOMOKET CTYJEHTaM JIOTUYECKHU
BEPHO, apr'yMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U NHCBMEHHYIO P€Yb, YCIIEHIIHO NMPUMEHSITH
HAKOIUICHHbIE 3HaHUS B MPOPECCUOHAIBHOMN JESITEeIbHOCTH.

HeoGxonuMo ¢ camMoro Hauama 3aHSATHH PEKOMEHJIOBATh CTYAEHTaM OCHOBHYIO H
JOTIOTHUTEIBHYIO JIUTEPATYPY, a B KOHIIE CEMECTpa J1aTh CIUCOK BOIPOCOB JUIsS MOATOTOBKHU K
DK3aMEHY.

Ha nepBomM 3aHATHHN 1O JUCHMILTUHE CleAyeT 0053aTelbHO MPOMH(DOPMHUPOBATH
CTYZICHTOB O BHJIE U (hopMax TEKyIIeH U MPOMEXYTOUYHON aTTeCTalui M0 TUCIUILTMHE, CPOKaxX
UX MPOBENICHUS, YCIOBUAX JOIMyCKa K MPOMEKYTOYHON aTTeCTallui, MPUMEHSEMBIX BUAAX
IIPOMEXYTOUYHOTO KOHTPOJIS.

N3noxxeHne TeopeTHUeCcKOro Marepuaia JO0JKHO COMPOBOXKAATHCS HWIUTIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPENoaBaTeIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQZIKM TPH PEIICHUM 3aJauyd HE OTBICKAIM OT TIJIABHOIO: OCMBICIEHUS MU U CYTH
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IpUMEHsEMbIX MeTon0B. ClenyeT Bcerna yka3blBaThb NPUMEPHI MPAKTHUECKOTO NMPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUH U HOpMYIL.

[IpakTryeckue 3aHATHS JOJDKHBI OBITH OPraHM30BaHBI IpENoaBaTeIeM TaKuM 00pas3oMm,
YyTOOBl OCTaBAJIOCH BpeMS Ha MEPUOAMYECKOE BBHINOJHEHHE CTYICHTaMH HEOOJbIION
CaMOCTOSITENIbHOW Pa0OThI B ayJJUTOPUU JIJIsl IPOBEPKHU YCBOCHUS M3JI0KEHHOTO MaTepHara.

[IpenogaBaTens, BeAyHIMI MPaKTHYECKHE 3aHSTHUS, JOKEH COIVIACOBBIBATH yueOHO-
TEMaTUYECKHI TUIaH 3aHATUN C JIEKTOPOM, UCIIOTIB30BATh €ANHYIO CUCTEMY 0003HAUYECHUH.

[IpenonaBatento cienyeT [0OMBATbCA CUCTEMATHMYECKON HENPEPHIBHOM  pabOThI
CTYZICHTOB B TEUCHHUE CEMECTPA, HEOOXOAUMO BBISBIIATH CHIIBHBIX CTY/IEHTOB U MPHUBIEKATh UX K
Hay4yHOI paboTe, K y4acTHIO B Pa3HOTO Po/ia OJIMMITMAZaX U KOHKypcax.

CTyzneHT [OJDKEH OIlyIlaTh 3auHTEPECOBAHHOCTh IIPENOJABaTENsl B JIOCTHIKEHUU
KOHEYHOTO pe3ylibTaTa: B NPUOOpEeTEeHHH OOYYaIOIIUMUCS MPOYHBIX 3HAHWM, YMEHUH U
BJIAJCHUSI HAKOIUIGHHOW WHGOpMauuedl i pemeHus 3agad B OpodecCHOHATBHON
JIeATEIbHOCTH.

1.1.1. Oo6pa3oBare/ibHbIEe TEXHOJIOTHU

[TpoBenenue 3aHATUI U aTTECTALMi BO3MOXKHO B IUCTAHLIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CUCTEMBI IUCTaHIIMOHHOrO 00yueHus ynusepcutera (CJO-LMS) Ha ocHOBe pa3paOoTaHHBIX

kadeapoii «MaTeMaTHKay IEKTPOHHBIX 00pazoBateibHBIX pecypcoB (DOP) mo Bcem paznenam
nporpamMmmsi (cM. 11. 4.4).

HOpHILOK IMPOBCACHUA pa60T B AMCTAaHIITMOHHOM (bopMaTe YCTaHaBJIMBACTCA OTACIbHBIMU
pPAacCHOPSDKEHUSAMH TPOPEKTOpa Mo y4eOHOH paboTe W/WiM LEHTPOM YydeOHO-METOTUYECKON
paboThL.

6.2. MeTroauueckue yKazaHus JAJsl 00y4aOUIUXCS 10 0CBOEHUIO

JTHCHHUILINHBI

Paznen 1: nuddepenunanbHoe ncuucjiaeHne GyHKuuii 0HOH NepeMeHHOoi

[Ipn wusydenun auddepeHInaTbHOr0 HCYUCAEHUS QYHKIUM OJHOM IepeMeHHOU
oOpaTuTe BHUMaHHE Ha MOHATHE Ipezena QyHKIUN B TOUKE U METO/IbI ero BelurciaeHus. [lpeaen
— OJIHO W3 OCHOBHBIX IOHSATUN MaTeMaTudeckoro aHanusza. [Ipu BBIYUCIEHHWH NpENENIoB
byHKIIT HaJo, IIPEKIE BCETO, BBISICHUTD XapakTep HEOIPEAEIEHHOCTU

0 o

—,—,0-00, 00—00,1"

0 o . UtoOBl OBNAAETh TEXHUKOM pEIIeHUs 33aJay Ha BBIYHCICHUE
OpeJeNoB, HaJ0 3HATh J[Ba 3aMeyaTelbHBIX Ipeaesa, TaOlUIly SKBUBAJICHTHBIX OECKOHEYHO
ManbIX, MpaBuiao Jlomurans, pa3nUyHbIE TPUEMBl PACKPBITUS HEONPEIEICHHOCTEH B
3aBHCUMOCTH OT BHJIa YHKLUHU U PELIUTH JOCTATOUYHO OOJIBIIOE KOJINYECTBO 3a/1au.

[Ipn m3ydeHun TeM, MOCBSIIEHHBIX MPOU3BOAHON U nuddepennmany GyHKIUU, HATO
OCMBICIIMTh MX T€OMETPUYECKUN CMBICI, TOHUMATh pa3uuue Mexy HUMH (IuddepeHnuan -
9TO IJIaBHAs JIMHEHHAas yacTh npupaiieHus GyHkuun). Trepao 3HaTh (Kak TabIUIly YMHOKEHUS)
dopmynbl  auddepeHIUpOBaHUST  OCHOBHBIX  JJIEMEHTApHbIX  (QYHKIMH M mpaBuia
muddepeHpoBaHus (Bce, KOHEYHO, HO OCOOEHHO MpaBuUiio AU(GEpeHIUPOBAHUS CIONKHON
GyHKIUN).

OOpaTtuTe BHUMaHHUE TaKXe Ha 0cOOeHHOCTU AU depeHnpoBaHus GYHKIINH, 3a1aHHbBIX
B HESIBHOHM (popme, MapaMeTpHuecKy, Ha pueM Jorapugmuyeckoro auddepeHunpoBanus.

Cnenyer 4eTKO 3HaTh U YMEThb MPHUMEHSTh AJITOPUTM HCCIENOBaHUS (DYHKUUNA U
MOCTPOCHUs TpaduKOB: OmIpeleNeHHe TO4YeK pas3pbiBa (M MX KIacCH(UKALMIO), ACHMIITOT
rpaduka (BepTUKAIbHON, HAKIIOHHOM, TOPU30HTAIILHOM ), HEOOXOIUMBIC M IOCTATOYHBIE YCIOBUS
MOHOTOHHOCTH (DYHKIMH, CYIIIECTBOBAHUSA JIOKAJIHLHOTO IKCTPEMYMa, IPOMEKYTKOB BBITYKIOCTH
Y BOTHYTOCTH ()YHKIIMHM U TOYEK Teperuoa.
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Paznen 2: nudPepenunaibHoe ucuncieHne QyHKIUI HECKOJbKHX NePeMeHHbIX

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

Hamo ocCMBICIHTH MOHSATHS YACTHBIX INPOU3BOAHBIX M MOJHOrO auddepeHrana u
OCOOCHHOCTh MX BBIUMCJICHHS, OBJIAJIETh TEXHUKON BBIYUCICHHS MPOU3ZBOJHBIX OT CIIOXHOMN
(GyHKINN HECKOJBbKMX mNepeMeHHbIX. Cienyer oOpaTUTh BHHUMaHHE Ha TO, 4TO JUIS (PYHKIIUH

Z2=2(XY) cmemanmuse uactHbie NPOU3BOAHBIE BTOPOrO MOPSAKA PABHBI MEXIY COOOI:
2 2
0z 0°2
OX0y  OYOX (reopema llIBapua), T ecTh MOPAAOK AUBPEPCHIMPOBAHUS HE HMEET 3HAUCHHUS.
JUis  QYHKUMH — HECKONBKHX IEPEMEHHBIX CKOPOCTh HM3MEHEHHMs (YHKIMH B
IPOM3BOJIBHOM HAIPABIEHUH XapPaKTEPU3YETCs IPOM3BOJHON M0 HAIPABJICHHIO, 4 HAUOOIbIIAS
CKOPOCTh M3MeHeHHs! QYHKIMU Oy[€eT B HAPABJICHUM BEKTOPA FPaIUEHTA.

Crnemyer oOpaTtuTh B 3TOW TeME BHMMaHHE Ha HEOOXOAMMOE W JOCTATOYHOE YCIOBHS
CYIIECTBOBAHHS IKCTpeMyMa (PYHKIIUU HECKOJIBKHX TIEPEMECHHBIX.

Pa3jnen 3: uHTerpajbHOE HCUHCIEHHE

B uHTErpasibHOM  HCYMCIEHMM pellaercs 3ajada, oOpaTHOM TOHM, KoTopas
paccmaTpuBanack B UG EpeHIHATbHOM HMCUYHCICHUH: HEOOXOOUMO HaWTH Ul JaHHOU

byHKIUU f(X) TaKkylo (yHKUIUIO, NMPOU3BOAHAsA OT KOTOpoH Oblia Obl paBHA 3aJaHHOM.
WuTerpupoBanue QyHKIUI — AOCTATOYHO CIOXHBIA pa3fes MaTeMaTHUKH, OBJIAJETh KOTOPBIM
MOYKHO TOJIBKO, €CJIM CTYACHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJIWYECTBO HHTErPalIoB
pa3HoOro THMa.

Hano TBepao 3HaTh TaOMUIly MHTETpajoB OT OCHOBHBIX 3JEMEHTapHBIX (YHKIHH,
OCHOBHBIE METOJIbl HMHTErpUPOBaHUS (3aMeHa [EPEMEHHOM, IMOJABEJEHUE TMOJ 3HaK
muddepeHnyana, HWHTETPUPOBAHME IO YacTsAM, IMpPHUEMbl BBIUUCIEHUS MHTETpajioB OT
palMOHANBHBIX Ipo0el, OT pa3HOro THMAa TPUTOHOMETPUUYECKUX (PYHKIIH).

Hago ocMBICINTE €IMHCTBO MOAXOJAa K IIOCTPOEHHIO OIPEIEICHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, TIOBEPXHOCTHBIX MHTErPAJIOB — OCTPOEHNE HEKOTOPOM MHTErpaIbHOM CyMMBbI
Y TIPEJENBbHBIN NIEpEXO/.

3HaTh TE€OMETPUYECKUH CMBICI U OCHOBHYIO (OpMYNy BBIYMCIEHHUS ONPEIEIEHHBIX
uHTerpanoB — popmyny HeroTtoHna — JleliOHMIIa, reoMeTpruecKue U (pu3nuecKkue NpUIoKeHUs
ONpEENIEHHbIX U KpPaTHBIX MHTErPajioB, YMETh HaXOAWUThH ILJIOLIAAb IJIOCKOW (PUTypBI, JUIMHY
KPUBOH, 00bEM M IUIOIIAb TOBEPXHOCTH TeJl BpaIlleHUsI.

7. ®OoH OLIEHOYHBIX CPEACTB

@DOH/J1 OLIEHOYHBIX CPENICTB IpenacTaBieH B [Ipunoxenun 2 k padbodeil mporpaMMe M BKIIIOYAET
pasaens:

1. MeTopl KOHTPOJISI U OLICHUBAHUS Pe3yJIbTaTOB O0yUYEHUSI.
2. llkana u KpUTEpUU OLIEHUBAHUS PE3YJIbTAaTOB O0YUECHHUS.
3. O1ueHOYHBIE CPEICTBA.

3.1. Texymui KOHTPOJIb.

3.2. [IpoMexxyTOoUHast aTTecTarus.
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Ilpunoycenue 1

1. TemaTu4ecKuil IJIaH TUCHUMILIUHBI «MaTeMaTHYeCKHii AaHAJIN3» M0 HAMPABJIEHUIO OATOTOBKHU
27.03.02 «YnpaBiieHHe KA4eCTBOM

Ipopuib «YnpasiaeHue Ka4eCTBOM HA NIPOU3BOACTBE)

(0axanasp)
Ounas popma o0yuenust
T'ox na6opa 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 AHATU3Y.
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1.2

IlepBbll M BTOPOM 3aMeyaTellbHBIC
npenensl.  beckoHeYHO — 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.  IlpousBognsie  u
muddepeHnransl  BHICIIUX  HOPSIIKOB.
[TpuGmmxeHnbIe BBIYMCIICHHS c
noMoIbio auddepennnanos.

1.6

IIpaBuio Jlomurans. dopmyna
Tennopa. Paznoxenus OCHOBHBIX
aJIEMEHTapHbIX (QYHKIUI 1o (opmyne
Teiinopa. I[IpuOarxkeHHbIE BBIYUCICHHS
¢ momolIeo Gpopmynsl Telmopa.

1.7

OcHOBHBIE TEOPEMBI
g depeHInaIbHOTo HCUYUCIICHUS.
MOHOTOHHOCTh (PYHKIIUU, IKCTPEMYMBI.
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Heo6xoanuMele U JOCTaTOUHBIEC YCIOBUS
MOHOTOHHOCTH, JOKaJIBHOTO
3KCTpEMyMa. HccnenoBanue
BBIMYKJIOCTH rpaduka GyHkun. Touxu
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

IIpou3BosHbIE  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
3JIEMEHTapHBIX GYHKIIHA. 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

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

11 JIBOWHBIX HHTETPAJIOB CBEICHUEM K 18 6 4 +
8 HOBTOPHBIM. I'eomerpuueckue u
bu3nuecKkue 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,
MPelyCMOTPEHHBIE HACTOSIIEH pabodeii mporpaMMon TuCHUILUIUHEL. [lepeueHs 00s3aTeTbHBIX
paboT, BBHIMOJHAEMBIX B TEUEHUE CEMECTpa 10 AUCLUILINHE:

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

®opmbl 00yUEHHUSA: OUHAsA, 32a04HAas.

Kadenpa: «MaTemarukay

1. MeToabl KOHTPOJISAA ¥ OlIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JU71st KOHTPOJISI YCTIEBAEMOCTH M Ka4eCTBa OCBOCHHUS AMCUUILUIMHBI HACTOSIIEH MPOrpaMMOit
IPEyCMOTPEHBI CIIETYIOIINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYLIEeH yCIIeBaeMOCTH (TEKYLIN KOHTPOJIB);
- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

2. lllxajia 1 KpUTEPUH OLCHUBAHUS Pe3YJbTATOB 00y4YeHHS
DopmMa NPOMEKYTOYHON aTTECTALMH: IK3aMeH

[IpomexyTouHas artecTanusi oOy4arommxcs B (opMe -dK3aMeHa MPOBOJUTCS IO
pe3ynbTaTaM BBITIOJIHEHUSI BCEX BUIOB yueOHOW palOThI, MPEAYCMOTPEHHBIX YU€OHBIM TUIAHOM T10
JTAHHOW IUCLMIUIMHE, IIPU 3TOM YYUTBIBAKOTCA PE3YJIbTATHI TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH B
TedeHue cemecTtpa. OIeHKa CTENEeHH TOCTIKEHHUS OOy4aloUIMMUCS TUIAHUPYEMBIX DPE3yIbTaToOB
o0ydeHus TO IUCHMIUTUHE TMPOBOTUTCS MpernojaBaTelieM, BEAYIIMM 3aHSTHUS MO TUCIHUILIAHE
METOJIOM JKCINEepTHOM oneHku. [lo wuroram MpoMEKYyTOYHOM aTrTecTalud IO JUCIUIUIMHE
BBICTaBIISICTCS OIlCHKA «OTJIIUYHO, «XOPOILIOY, «YIIOBIIETBOPUTEIIHLHO AN
«HEYAOBJIETBOPUTEIBHO.

MIxkana oueHUBaHUA Onucanue

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

nporpaMMoii  aucuMimuMHbel.  CTyA€HT  JI€MOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHUH, HaBBIKOB IIOKAa3aTeNsIM,
OTnuuHO NPUBEJCHHBIM B Ta0ONMIaX, ONEpUpyeT MNPHOOPETEHHBIMU

3HAHUSAMHU, YMEHUSMHU, HaBbIKaMU, IIPUMEHAET UX B CUTyaLUsAX
MOBBIIIEHHON CIOKHOCTU. IIpu 3TOM MOryT OBITH OMYyIIEHBI
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs NpHU
IIEPEHOCE 3HAaHUW U YMEHUI Ha HOBBIC, HECTAaHJAPTHBIE 3a/1a4u.
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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, HABBIKOB I[OKA3aTeNsIM,
MPUBEJACHHBIM B Ta0NHIAX, OMNEPUPYET MPHUOOPETCHHBIMH
3HaHUSIMU, YMEHUSMH, HaBbIKaMU. B TO e BpeMs mpu OTBETE
JIOTTYCKAaeT HECYIIECTBEHHBbIE MOTPEIIHOCTH, 3a/a4Md PEIIaeT ¢
HEeJ0YeTaMHU, HE BIMSIOMIMMU Ha OO X0/ pelIeHHs.

y,[[OBJ'I@TBOpI/ITeHBHO

Brinonnensl Bce 00s13aTesibHBbIE YCJOBHSA MOATOTOBKH
CTY€HTA K MPOMEKYTOYHOM aTTeCTalllM, IPETYCMOTPEHHbBIE
MPOrpaMMOit JUCITUTIINHEL. CryneHnt JIEMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUN, HAaBBIKOB IIOKAa3aTeJIsIM,
MPUBEJICHHBIM B Ta0JHUIAX, OMNEPUPYET MPUOOPETECHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT Heriryookue
3HaHUS, TMPU OTBETE€ HE JOIMYCKAeT TPYyOBIX OIIMOOK WIIH
MPOTHUBOPEYUH, OAHAaKO B  (GOPMYIMPOBAHMH  OTBETA
OTCYTCTBYET JIOJKHAsI CBSI3b MEXKAY aHAJIM30M, 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€  COOTBETCTBHE  3HAHMUM, YMEHUW,  HAaBBIKOB
NPUBEJCHHBIM B Ta0iuIax, AONYCKAIOTCS 3HAYUTENIbHBIC
OLIMOKH, TPOSIBIAETCS OTCYTCTBUE 3HAHWM, YMEHHH, HaBBIKOB
[0 psAy IIOKa3aTeneil, CTYAEHT HCIBITBIBAET 3HAYUTEIIbHbBIC
3aTpyAHEHUS IPU ONEPUPOBAHUY 3HAHUSIMU U YMEHHUSIMH.

3. OnleHOYHbBIE CpeaCTBA

/o

HaunmenoBauue
OIIEHOYHOTO
CpeacTBa

KpaTkas xapakTepucTHKa OLEHOYHOTO

[IpeacraBnenue
OLIEHOYHOTO CPE/CTBA

cpeacTBa 5 DOC

KonTponbHas
(camocTosTepHas
) pabota

(KP)

CpencTBo MpOBEpKH YMEHUN MPUMEHSThH
MOJIy4YEeHHBIE 3HAHUS Ul PEUIeHUs 3a7a4
ONpENEIEHHOr0 TUMa 10 TeMe WU
paszaeny

KoHnTponbHbIe
3aJJaHus

PacuerHo-
rpadudeckas

CpeacTBo NpOBEPKU YMEHMU NMPUMEHSTH
NIOJIy4eHHBbIE  3HAaHHUSA 10  3apaHee

Kommiekr 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
paccyMTaHHOE Ha BBISICHEHHWE O0BbeMa
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 KOMIUICKC | OWMIIETBI
(9B) TEOPETUYECKHUX BOIIPOCOB, 3ajad4,

MIPAKTUYECKUX 3aJaHUM.

3.1. Tekyuuii KOHTPO.JIb

OneHoyHbIE CpeACTBA TEKYLIEr0 KOHTPOJS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOIPOCHI U 3aJ]aHusl B (popMe OIIAHKOBOT'O TECTUPOBAHUS JJIsi KOHTPOJISL OCBOEHUS 00Yy4aroIUMUCS
paszenoB IMCUMIUIMHGL, ipueM PI'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no nuddepeHnuajbHOMy UCUHCTCHUIO PYHKIUIA OHOI
nepeMeHHOH

KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThlI:
[Tpenen uncioBoi MOCIEIOBATEIBHOCTH, NPpeien (YHKIHH.
UccnenoBanuie pyHKINN HA HETIPEPHIBHOCTb.

Brruncnenue npon3BoAHbIX (QYHKIIMH.

UccnenoBanue GyHKIINH, TOCTPpOEHUE TPaPUKOB.

PacuetHo-rpadguyeckasi pa6ora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

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 dTarmbl pacdeTHO-TpadudIeckoil paboThI:
Ilepswiii sman:

Mertoas! uHTErpUpOBaHUs. BriunciaeHne HeonpeaeIeHHbIX HHTErPAJIOB.
Bmopoti sman:
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[TpunoskeHus ompeeNieHHBIX HHTEeTpalioB. McciaenoBanne CXOAMMOCTH HECOOCTBEHHBIX
WHTErPaoB.

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacyeTHO-rpagudeckux 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

23



1
f(x)=x"+=
5. TIpoBecTH MOJIHOE UCCIIEAOBAHUE U TIOCTPOUTD IpaduK X

@OYHKIMHU HECKOJBKHUX NepeMeHHbIX

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. Vkaxkute, Kakoii U3 HeCOOCTBEHHBIX HHTErPAIIOB ABISETCS 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 Terna, moydeHHoro 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 0061aCTb MHTETPUPOBAHUS W HU3MEHHUTH MOPSAJOK HMHTETPHPOBAHUS 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 KacaTenbHyI0 K rpaduky GyHKIUN f(x) =3arccos x B TOUKE 2.
2 9acTh 9. Haiitu npenensr:
2 2
“m(3+n)2—(2+n)2 lirm 192X . X*+2x-3 lim 192X
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
()=
11. TIpoBecTu noiHoOE MccaeA0BaHNE U OCTPOUTH TpaduK X’ -4

Kpurepun onenkn:

- OILIEHKAa «3aYT€HO» BBICTABIISIETCS CTYIEHTY, €CIM OH pEryasipHO B TEYEHUE CceMecTpa
IIPEJICTaBIsUl PEUIEHMs 3a]1a4, BBINOJHWI IOJTHOCTBIO BCE 3aJaHUS U MX 3aIIUTHII, OTBETHB Ha
BOIPOCHI IIPeTogaBaTes;

- OLEHKAa «HE 3a4TEHO» BBICTABJISAETCS CTYACHTY, €CIIM OH HEPEryJIspHO B TEUEHHE CEMECTpa
IPEJCTaBIsUl PELIEHUs 3a]ad, BBIIOJHWI 33aJaHHs HE MOJIHOCTBIO MJIM BOOOIIE HE MPEACTaBIIsI
paboThl Ha TMPOBEPKY, JIOMYCKAET CYHIECTBEHHbIE HETOYHOCTH B OTBETax Ha BOIPOCH
npenoaBarers.
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Jlia mpoBefeHUs TEKYLIEro KOHTPOJS 3HAHUN CTYIEHTOB B JUCTAaHIMOHHOM ¢opMaTe B
pa3paboTanHbIX Kadenpoit «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOYHbIE (TIPOOHEIC)
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.

KoMmuiekTsl sK3aMeHallMOHHBIX OMJIETOB XpaHATcs Ha Kadenpe «MaTtemaTukay.
Tunosbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.

KommnuiekT Bonpocos
1o TuciuIuiiHe «MaTreMaTuyecKuii aHaIn3»

JAuddepenunanbroe ucuncieHue GyHKuuil 0HON NepeMeHHO

[ToHsATHE TepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHHUS.

MOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KiTacCu(UKanus GyHKIUH.

OmnpezeneHue ¥ TUIIBI YUCIOBON MOCIEI0BATEIBHOCTH.

ITpenen YHCIIOBOM [10CJIEI0BATEIbHOCTH. Apudmernaeckue ornepanuu Haj

[10CJIeI0BATENbHOCTSIMH.

5. VYcnoBus CyHIECTBOBAHMSI KOHEYHOIO IpEJesia YHCIOBOM IOCIEN0BATEIIbHOCTH (TEOPEMBI
Komu u Beiiepmpacca).

6. Bropoii 3aMevaTenbHBINA TTPeIe.

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

¢yskuu. CBoiicTBa MpeesoB.

beckoneuHo maiible, 6eCKOHEUHO O0blINe PYHKIUH.

9. IlepBsIii 3aMeUaTENBbHBINA TIPEICT.

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

11. HempepblBHOCTh (YHKIMM B TOYKe M Ha HpomexyTke. OJIHOCTOPOHHHUE IpEIeIbl.
Krnaccudukanus Touek pa3pbsia rpaguka.

12. CgoiicTBa QyHKIMI, HENpEepHIBHBIX Ha oTpe3ke (TeopeMbl Belieputpacca, bonbrano — Komm).

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

14. TaGnuia mpoU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITUH.

15. CBs3b MeXay CYyIIECTBOBAaHMEM MPOU3BOAHON (PYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIMH
B TOH K€ TOYKE.

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

17. IlpousBogHas mapaMeTpUUYECKHU 3aJaHHON (QYHKIUH.

18. IIpousBoaHas GyHKIMHU, 331aHHON HESIBHO.

19. TnddepennmpoBanne CI0KHONW OKA3aTeIbHON (QYHKITHH.

20. duddepenuupyemocts. Auddepennnan. 'eomerpudeckuii cmbica auddepennnana.

21. TlpowsBoaHbIe U qU(PEepEHIIHATBI BBICIIAX MTOPSIKOB.

22. OcHoBHBIE TeopeMbl auddepeHaIbHOro ucuucieHus (reopema depma, teopema Pois,
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
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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 IKCTPEMyMa.

JloctatouHoe ycioBue Bo3pacTaHus (yObIBaHUA) (DYHKITHH.

HauGonbiiee u HanMeHblee 3HaYCHUS (DYHKIIUN Ha OTPE3Ke.

BbImyki10cTh, BOTHYTOCTB, TOYKA Meperuda. JloctatouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoaumoe ycnoBue Touku neperuda. Jfocratounoe ycnosue neperuoa.

OOm1ast cxema IIOCTPOCHHUS U HCCIIEIOBaHUS TpaduKa GyHKIHH.

(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€OMETPUUYECKUI CMBICI
OYHKIMH HECKOIBKUX IMEPEMEHHBIX, TOHATHE MOJIHOTO auddepeniuana.
HuddepenunpoBanue CI0KHBIX GYHKIHI HECKOIbKUX TEPEMEHHBIX.

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

[TpousBoHast GYHKIIMH HECKOIBKUX IMEPEMEHHBIX 110 HAIPABJICHHIO.

[Ipou3BoHAas 110 HAIPABJICHHUIO U TPAJUEHT CKAJISPHOTO MOJIS.

OkcTpeMyM (DYHKIIMHA HECKOJIBKUX MTEPEMECHHBIX.

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

HHTerpasbHoe HCUMCIEHHE

[TepBooOpazHasi, HeolpeaeaeHHBIA HHTerpasl. Ta0IHuia OCHOBHBIX HHTETPAJIOB.

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

WHTerpupoBaHue paloHaIbHBIX Jpo0ei.

WuTerpupoBanue no 4acTsM U 3aMeHa IEpEMEHHOM B OIIPEICIIEHHOM HHTErpase.
WHTerpupoBaHie TPUrOHOMETPUYECKUX (YHKIUN, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppanyoHaibHbIX PYHKINHN.

YHuBepcanbHas TPUTOHOMETPUYECKas MOJCTAHOBKA.

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

[TpunoxeHus onpeeNeHHOr0 HHTErpaia K PeLIeHNI0 TeOMETPHUECKUX U (PU3UUECKUX 3a/1ay.
Boruncnenue miomazei ¢ moMOUbo ONpeaeIeHHOr0 HHTErpaia.

Beruucnenue miomaay v ATUHbI KPUBOH, 3aJaHHOM ypaBHEHUSMHU B ITapaMeTpHUecKoi (hopme.
Brruncnenue niomaan KpUBOJIMHEHHOTO CEKTOpa B MOJSPHBIX KOOPIUHATAX.

Borluncnenne muomaneil B NPAMOYIOJBHBIX W IOJSIPHBIX KOOPAMHATaX C IOMOILBIO
OTpeieIeHHOr0 UHTEerpaa.

Boruncnenue 1iMHbI AYTH € TOMOLIBIO ONPEACIEHHOI0 HHTErpaa.

Beruncnenvie 1nuHbI 1yTy KpUBOH, 3aJaHHOM MapaMeTPUYECKU.

Brruucnenue o6bema Tena BpalieHus ¢ IMOMOIIbIO ONPEIeIEHHOI0 HHTerpaa.

Brruncnenue niomaam moBEpXHOCTH Tela BpaIIeHHUS.

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

HecoGcTBeHHBIE MHTETPaANIbI OT pa3pbIBHBIX (DYHKITHIA.

TunoBble BApHAHTHI OMJICTOB
0 IUCILHUIUINHE «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 «MartemaTuka
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 nepernta gynxmun 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 npon3BoaHy0 (QYHKIMH, 33JaHHONW 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/ICHHsT TPOMEXKYTOYHOTO KOHTPOJS 3HAHWHA CTYJCHTOB B JHCTAHIIMOHHOM
¢opmare B pazpaboTaHHbIX Kadeapoii «MareMaTiHKa» OHIaiH-KypcaX HMEIOTCS HTOTOBBIC TECTHI.
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