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1. Hean, 3a1a4u ¥ IVIAHUPYEMble Pe3yJbTaThbl 00y4eHHs 110
AUCIHHUIIMHE

K OCHOBHBIM yensim OCBOEHUA UCHUIUIMHBI «MaTeMaTuyecKuii aHaau3» CIEayeT
OTHECTH:

- BOCIIUTaHUE Y CTYIEHTOB 00IIEH MareMaTH4eCKON KYJIBTYPBI;

- TPHOOPETeHHE CTYACHTaMH IIUPOKOTO Kpyra MaTeMaTHYeCKHUX 3HAHWH, YMEHUH H
HAaBEIKOB;

- pa3BHUTHE CIIOCOOHOCTH CTYJCHTOB K WHAYKTHBHOMY W JEIyKTHBHOMY MBIIUICHHIO
HapsiAy C pa3BUTHEM MaTeMaTUYeCKON MHTYUIINH;

- YMEHHE CTYICHTaMH pPa3BHUBAaTh HAaBBIKM CAMOCTOSTECIBHOTO H3Y4YEHUs YYCOHOU M
HAy4YHOU JIUTEepaTyphbl, COJEpKalllei MaTeMaTHYECKUE CBEICHUS U PE3YJIbTaThI;

- TIOATOTOBKY CTYAEHTOB K JEATEILHOCTH B COOTBETCTBHU C KBaJTU(PHUKAITMOHHOM
XapakTepUCTUKOW OakajaBpa 10 HaNpaBICHUIO, B TOM 4YHcCie (HOPMHUPOBAHUE YMEHHM
HCITOJIb30BaTh OCBOCHHBIC MAaTEMATHYECKHUE METO/IbI B PO(ECCHOHAIBHON e TEIHHOCTH.

- TIOATOTOBKY BBICOKOKBATH(DHIIMPOBAHHBIX KaJpPOB, BOCTPCOOBAHHBIX B YCIOBHSX
u(poBOil TypOYJICHTHOCTH M BBICOKMX TEXHOJIOTHUYECKHUX PHUCKOB COBPEMEHHOW HHM(POBOH
SKOHOMMKH.

K oCHOBHBIM 3a0auam OCBOEHUs JMCHUIUIMHBI «MaTeMaTHYEeCKUA aHaIM3» CIEAyeT
OTHECTH:

- OCBOCHHME CTYJICHTaMH OCHOBHBIX IIOHSATHH, METOIOB, (OPMUPYIOIMHUX OOIIYIO
MaTeMaTHYECKYIO IMOITOTOBKY, HEOOXOIUMYIO ISl YCTICIITHOTO PEIICHUS MPUKIIATHBIX 33134,

- (hopMupoBaHUE Yy CTyJeHTa TpeOyeMoro Habopa KOMIIETCHIINI, COOTBETCTBYIOIIMX €0
HAMPaBJICHHUIO TIOATOTOBKU M 00ECTICYUBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/IA.

OO6yuenne mno gucuuiuinHe «MareMaTHyecKuil aHanau3» HampaBlieHO Ha (opMupoBaHue
y oOyvaromuxcsi cieayronmx komneteHiuid B cootBercTBUU ¢ DPI'OC 09.03.01 (ypoBeHb
OakanmaBpuara) mo HampasieHuto moaroroBku 09.03.01 Wudopmarnka M BbIUUCIUTENbHAS
TEXHUKA, yTBEPKAEHHBIM Iprka3zoM MuHoOpHayku Poccun ot 19.09.2017 Ne929:

Kox m HanumeHnoBanmne KkoMmneTeHIui NHaukaTopbl 10CTHKEHUSA

KOMIIEeTEeHIINH

OIIK-1. Cnoco0GeH npuMeHsTh OIIK-1.1. 3HaeT OCHOBBI BbICLIEH

€CTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHBIC MaTeMaTuKu, HHPOPMATUKH U

3HaHUs, METO/Ibl MAaTEMAaTUYECKOT0 aHAIN3a U | IPOTrPaMMHUPOBAHMUS.

MOJIEIINPOBAHUS, TEOPETUIECKOTO U OIIK-1.2. Ymeer pewiaTh cTaHJapTHBIE

9KCTIIEPUMEHTAIBHOTO UCCIIEIOBaHUS B npo¢eccHOHaIbHBIE 3a7a4l C IPUMEHEHUEM

po¢eCCHOHANTBHON A TeTbHOCTH €CTECTBEHHOHAYYHBIX U OOIEHHKCHEPHBIX

3HAaHHUH, METOIOB MAaTEMAaTHYECKOT0 aHAIN3a
Y MOJICTTUPOBAHMSI.

OIIK-1.3. Bnageetr MmeTogamMu
TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
HCCIIe0BaHMs 00BEKTOB MPO(heCCHOHATBHON
JIESITENILHOCTH.

2. MecTo AUCHMINVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumnnuHa OTHOCUTCS K oOs3arenbHo wyactu Onoka bl: Mogyne «Martematudeckue
NUCHUILIAHED).
Jucnunnuna 6a3upyercs Ha CleAyIoe, MPOIeHHON TUCIUILINHE:



- TUHEHas anreopa.

Hucumnimua  «MareMatndeckuii — aHalnu3)  JIOTHYECKH  CBsI3aHa

MUCLHUIITUHAMU:
B obsazamenvrou wacmu:
- IUCKPETHAsI MAaTEMAaTHKa;

- KOMILIEKCHasi MaTeMaThka 1 quddepeHnnaibHble ypaBHEHNUS;
- TEOpUS BEPOATHOCTEH U MaTeMaTU4ECKasl CTaTUCTUKA;

- OCHOBBI ITPOrPaMMHPOBAHUS;
- 0a3bl JAaHHBIX;

C  MOCIeNyIIINMU

- MaTeMaTn4dCCKasd JIOTHKA 1 TCOPUA aJITOPUTMOB B IMTPAKTUKE IPOTrpaMMHPOBAHUAA.

.B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOUEHULL:

- HUCJICHHBIC MCTOABI U MPOIrpaMMHPOBAHUC,

- OJICKTPOTCXHUKA U JJICKTPOHUKA,
- OCHOBBI TCPMO-THAPO- U Ta30ANHAMHKH,
- OCHOBBI TIPOCKTHUPOBAHUSA MCXAHU3MOB.

3. CTpykrypa u conep:kaHue TMCHUIIHHBI

OO61mas TpyI0eMKOCTh AUCIUIIIMHBI COCTABISAET 4 3a4eTHBIE eqUHUIIBI - 144 gaca.

3.1. Buabl y4eOHO# padoThl U TPYA0EMKOCTh

n/n Buj yueoHoii pa6oTsbl Koauuecrso Cemectp 2
JacoB
AyauTOpPHBbIE 3AHATHA 72 72
B tom umncie:
Jlexumu 18 18
1.
CeMuHapcKue/mpakTHIEeCKUE 3aHATHS 54 54
2.
JlaboparopHble 3aHITUS - -
CamocrosiTeJIbHAsA padoTa 72 72
IIpoMe:KyTOUHASI aTTeCTAIUS
3K3aMEH D C)
Hroro 144 144

3.2. TemaTuyeckuii mjiaH N3YYCHUA TUCHUIIINHBI

Pazmemnién B npuiiokennn 1 x padodeit mporpamme.

3.3. Copep:xkanue pa3ieja0B IMCUUILTAHBI

BBenenue

[Ipeamer, 3anauu u coaepkaHue TUCUUILIUHBI. OCHOBHBIE 3TAIlbl PA3BUTUS TUCUUILIAHBI.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOATOTOBKE OakanaBpa, CBA3b C PYTHMH JUCITUILTHHAMHU.

Paszpnen 1. lupdepenunaibHoe ucHUCIAeHHe (PYHKIMHA OXHOM NepeMeHHOoM

Tema 1. Yucnosas nocnenoBaTeibHOCTb. [Ipenen 4ncioBoi mocaeq0BaTeIbHOCTH U €r0
coiicTBa. @ynkuus. [loctpoenue rpadukoB Gpynkiuil. [Ipegen Gpynkimu. OCHOBHBIE TEOPEMBI O
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npeaenax ¢ynkuuu. [lepBblii 1 BTOpOW 3ameudarenbHble npenenbl. CpaBHEHHE OECKOHEYHO
MaJibIX 1 O€CKOHEYHO OOJIBIINX BETUYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJble BEJIUYUHBI.

Tema 2. HenpepbIBHOCTH (yHKIIMIT B TOUKE U HA IPOMEXKYTKE, TOUKU pa3pbiBa GyHKIUH,
ux knaccudukanus. ACUMOTOTH Tpaduka GyHKINH, UX KiIaccuukamms.

Tema 3. IIpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NUECKHI CMBICI POU3BOIHOM.
[IpaBuna muddepeniupoBanus u GOPMYITBI BEIYUCIECHUS TPOU3BOIHBIX. TabIuIIa MPOU3BOIHBIX
OCHOBHBIX 2JIEMEHTAapHBIX (QYHKIHMH. Bbluncienne mnpou3BOIHBIX (GYHKUUH, 3aJaHHBIX
Pa3IUYHbBIM 00pa3oM.

Huddepenunan. [IpousBonusie u augdepenuansl BeIcImX nopsaakoB. [TpubnmkenHbe
BBIYHCIICHHSI C TIOMOIIIBIO Au(dHepeHInanos.

Tema 4. IlpaBuno Jlonurana. dopmyna Telinopa. PackpbiTHe HeonmpeneneHHOCTEN
paznuyHoro Tumna. Pa3nokeHHe OCHOBHBIX JIeMEHTapHbIX GyHKIMHE 1o ¢opmyne Teitnopa.
[TpubnuxeHHbIE BBIYMCICHUS C TOMOIIbI0 hopmyinsl Teiinopa.

Tema 5. OcHoBHBIE TeopeMbl aupPepeHInaTbHOTO HCYUCICHUS. MOHOTOHHOCTH
¢yHKLIMH, KcTpeMyMbl HeoOxoaumble M JOCTAaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJbHOIO
skcTpemyma. MccnenoBanue BbIMyKJIOCTH Tpaduka QyHkumu. Touku mneperuba rpaduka
(byHKLIMH.

O6mas cxema uccienoBaHus GyHKIUU U NOCTpoeHus ee rpaduka. CBoiicTBa QyHKIMM,
HeNpepbIBHBIX Ha oTpe3ke. Hanbonpiee 1 HauMeHblIee 3HaueHus (QYHKIIUU Ha OTpe3Ke.

Pasnen 2. ludgdepennnanbaoe ncuncjiaeHne PyHKIHI HECKOIbKHUX NepeMeHHbIX

Tema 1. ®yHKIMY HECKOJIBKUX NIEPEMEHHBIX. JINHUU 1 TOBEPXHOCTH ypOBHS. YacTHbIE
npousBonHbie. [lomueiil nuddepennuan. I[IpousBonHbie CIOXKHON PYHKIIMN HECKOTBKUX
IIEpEMEH-

HbIX. YacTHbIE TPOM3BOHBIE U JU(PepeHIrabl BICIMX nopsaakoB. Teopema IlIBapua.

Tema 2. IlpousBognas no HanpasiaeHuto. Ipaguent. KacarenbHas K KpUBOM.
KacarenbHas minockocTh U HopMaiib K noBepxHoctu. Popmyna Teitnopa. kcTpeMyM GyHKIUN
HECKOJIbKUX MepeMeHHbIX. HeoOxonuMble U J0CTaTOYHbIE YCIOBHSI SKCTPEMYMa.

Pasznen 3. UnTerpajibHOe HCHHUCTIEHUE

Tema 1. IlepBooOpasnas. Teopema cymiecTBOBaHHMS HEONPEAEICHHOTO HMHTETpaa.
Heomnpenenenubrit MHTETpai U €ro cBolcTBa. TabauIla MHTErPaIOB OT OCHOBHBIX AJIEMEHTAPHBIX
¢byHkunit. MeTon HermocpeaCTBEHHOTO HHTEIPUPOBAHMUS.

MeToapl MHTErpUpOBaHUs C IOMOINBID 3aMEHBl IEPEMEHHOM, IOABEACHUEM IO/ 3HAK
muddepennnana. MeToq HHTETPUPOBAHUS 110 YACTSM.
HuTerpupoBanue panyoHaIbHBIX Ipo0eil, HHTErpupOBaHUE HEKOTOPBIX BUIOB UPPAIIMOHATILHBIX
¥ TPUTOHOMETPHUYECKUX (DYHKITMHA.

Tema 2. 3amauu, NpuUBOASAUIME K MOHITHIO OMPENEICHHOro MHTerpana. OnpeneeHHbI
UHTErpajl, €ro CBOMCTBA. YCIIOBUA HHTEIpUPYEMOCTH. MHTEerpan ¢ mepeMeHHBIM IIPEIeIoM
uHTerpupoBanus. ®opmyna Hprotona — JleliOHuia. 3aMeHa TEPEMEHHOW B OINPEACICHHOM
UHTETpae.

[IpunokeHus OMpeNeNIeHHOT0 HWHTErpajia B TEOMETPUM M MEXaHUKE (BBIUMCICHHE
IUIOIIAACH TNIOCKUX (UTYD, AJIHHBI KPUBOM, 0OBEMOB.

Tema 3. HecoOcTBeHHBIE HWHTErpajibl MEPBOTO M BTOPOro poxaa (1Mo OEeCKOHEYHOMY
MIPOMEXKYTKY, OT HEOTpaHHMUEHHBIX (DYHKIMH HA KOHEYHOM IPOMEXKYTKE), UX CBOWCTBA.

Tema 4. 3agauun, NpUBOASIIME K KPAaTHBIM HHTErpasiaM. J[BOITHON U TPOMTHOM MHTErpabl,
UX cBOMCTBA. [IpaBuiia BEIYMCIICHUS ABOMHBIX UHTEIPAJIOB.



3.4. Temarnka NpakKTHYeCKUX 3aHATHHA M0 JMCUHUILIHHE
«MareMaTH4YeCKH aHAJIU3)

Ne Tema 3anaTHS

i/

i}

1 Pasznen 1. DiieMeHThI MATEMAaTHY€CKOI0 AHAJIM3A.

YucnoBasg mnociieqoBaTeabHOCTh. [Ipenen 4YuciaoBOM MOCIENOBATENIBHOCTH M €0
coiictBa. [IpaBuna npenensHoro nepexona. @yukuus. Ilpenen dynxunuu. Teopemsl o
npenenax dbyHkiwn. [IepBoiii 1 BTOpOi 3aMedaTeIbHbIE MPEAeIbI.

2 CpaBHeHHE OECKOHEUYHO MalbIX M OECKOHEUHO OONBIINX BEIMYMH. DKBUBAJICHTHHIE
OECKOHEYHO MaJble BEJTUYHHBI.

3 PackpbiTre HeonpeaeaeHHOCTeH Pa3InyHOrO THIA

4 HenpepbeiBHOCTS QyHKIHIA B TOYKE U HAa TPOMEKyTKe. OTHOCTOPOHHUE Mpeaestbl. TouKu
paspbiBa GyHKIMH. [Ipumeps! pereHus 3a1a4

5 IIpousBoanast ¢ynkuuu. [IpaBuna auddepeHurpoBanus U (GOPMYNbl BBIYUCIECHUS
npou3BoAHbIX. TexHuka auddepeHimpoBanus

6 HubdepenuupoBanne  obpaTHeix  (QyHKIMA,  (QYHKIUH, 3aJaHHBIX  HESBHO,
apaMeTPUIeCcKu, Jorapudmuaeckoe auddepeHmpoBanue

7 Huddepennman. T['eomerpuueckuit  cmpicn auddepennmana. IlpousBomHbie U
muddepeHnransl  BBICHIMX  TMOPSAKOB. [IpuOmkeHHbIE BBIYMCICHHUS C TOMOIIBIO
nuddepeHnmranos.

8 [IpaBuno Jlonurtans. @opmyna Teismopa. PackpeiTue HEonpeneaeHHOCTEN pa3IundHOIO
tuna. Pa3nokeHusi OCHOBHBIX AJIeMEHTapHbIX (PpyHKIMH 1o hopmyne MakiiopeHa.

9 [TpubnvKeHHBIE BRIYMCIEHUS ¢ TOMOIIBI0 popmynsl Teinopa.

10 | ITonHoe uccienoBanue GyHKImM 1 moctpoeHue rpabuxos. [Ipumepsl

11 | ITomHoe uccnenoBanue PyHKIMI U mocTpoeHue rpadukos. [Ipumeps! (mpomonKeHne)
CamocrostenbHasg padora Nel Ha cemuHape Mo QyHKIHUIM OIHOM IepEeMEHHON

12 | Pazgen 2. @yHKUUM HECKOJBKHUX IepeMeHHbIX. JIMHUM M TOBEPXHOCTH YpPOBHS.
YacTHbIE MPOU3BOAHBIE U quddepeHIai IepBoro mopsiaKa.

13 | Ionusiit nuddepenumnan. I[IpousBoausie cnoxxkHol ¢ynkumu. [IpousBognas QyHkmu,
3aJ]aHHOW HesABHO. YacTHbIe NpPOM3BOAHBIE M AupdepeHIuanbl BBICHIUX MOPSIKOB.
Teopema IIBapia.

14 | IlponszBogHas o HanpasyieHUI0. I pagueHT.

15 | DxcrpemyM (yHKIMHM HECKOJNBKHX TepeMeHHBbIX. HeoOXommmble W J1OCTaTOYHbIC
YCIIOBUS DKCTPEMYyMa.

16 | CamocTosiTesibHasi paGora Ne 2 Ha cemMuHape N0 (QYHKHUSIM HECKOJIbKHX
nepeMeHHbIX

17 | Pa3nen 3. UHTerpanbHoe HCUUCIEHHE
[lepBooOpasznas.  HeompeneneHHblif  uHTErpaJl W ero  cBoiicTBa.  Meroa
HENOCPEACTBEHHOIO MUHTETPUPOBAHMSL.

18 | MHrerpupoBaHue ¢ TOMOIIBIO 3aMEHbl IIEPEMEHHOM, TOABEIECHUEM IIOJ 3HAK
muddepennmana. MeTog HHTETpUPOBAHMS TIO YACTSIM

19 | UnaTerpupoBaHne pamMOHANBHBIX JIpOOCH, WHTETPUPOBAHUE HEKOTOPHIX BHIIOB
MPPALMOHAIBHBIX (DYHKIIHMA

20 | MaTerpupoBaHre TPUTOHOMETPHUYESCKHIX (YHKITHIA.

21 | Beluucienue omnpeneneHHbIX HHTErpanoB mo Qopmyne Heiotona-JleiiOHuma. 3ameHa
NIEPEMEHHON ¥ MHTEIPUPOBAHUE 10 YacTSIM B ONPEEIIEHHOM HHTErpaJe.

22 | IlpunoxxeHusl OMPEIEICEHHOTO HWHTETpaja B TEOMETPUUM M MEXaHUKE (BBIYUCICHUE

IUIOMIAAEH IIOCKUX (DUT'Yp, JUIMHBI KPUBOMH ).
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IIpunokeHust OINpENENEHHOI0 MHTErpajga B TI€OMETPUM M MEXaHHUKE (BBIUMCIEHHE
00BEMOB, TUIOMIAICH MTOBEPXHOCTH).

24 | HecoOcTBEeHHBIE MHTErPAJIbI IEPBOTO M BTOPOI0 POJIA, X BEIUMCIIEHHE.

25 | 3agaum, TPUBOIALIME K KparHbIM HMHTErpajgaMm. BrluncieHue IBOWHBIX HHTErpPajioB
CBEJICHUEM K TMOBTOPHBIM. 3a7la4u Ha U3MEHEHHUE MOPsIKa HHTETPUPOBAHUS B IBOWHOM
HHTErpaje

26 | I'eomerpuueckue u (¢uU3MYECKUE TNPUIOKEHHUS KPaTHbIX HMHTETPaioB, MPHUMEpPHI
BBIYMCJICHHSL.

27 | KoHTposgpHOE TECTHPOBAHHE IO KYPCY.

4. YueOHO-MeTOMUYeCKOe U HHPOPMALIMOHHOE o0ecIieYeHune

4.1. HopmaruBnbie 1okyMeHTbI 1 'OCThbI

OI'OC 09.03.01. Mupopmatuka ¥ BBIYMCIMTENbHAS TEXHUKA, YTBEPKAEH MPUKA30M
MunoOpnayku Poccun ot 19.09.2017 Ne929.

Axagemudeckuil ydeOHbIN miaH 1no HampasiaeHuto noarotoBku: 09.03.01. Mupopmaruka u
BbluncauTenbHas TexHuka. [Ipoduns: Uurerpanus u nporpammupoBanue B CAIIP. ®opma
oOyuenus — ounas. 2023.

Marpuna coorBerctBusi kommereHiuii  09.03.01. Mudopmaruka M BbIYHUCIUTENbHAS
texHuka. [Ipopuns: Unterpanus u nporpammuposanue B CAIIP. 2023/ 2024 ron nHawana
oOydeHus.

Vka3 Ilpesunenta Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crparerun
Hay4YHO-TE€XHOJIOTHYECKoro pasButus Poccuiickonn @enepannmy.

[Ipuka3 MunucrepctBa oopazoBanus U Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne 816
«O0 yrBepxknenun llopsiaka HOpUMEHEHHMS  OpraHU3alUsSMU, OCYIIECTBIISIOIIUMU
00pa3oBareIbHYyI0 JESTEIBHOCTD, AIIEKTPOHHOTO o0yueHus, JUCTaHIIMOHHBIX
o0pa3oBareIbHBIX TEXHOJIOTHM NP peaan3aluu 00pa30BaTeIbHBIX IPOrPaAMM.

4.2. OcHoBHas JquTEparypa

®uxrtenronsil [.M. OCHOBBI MaTeMaTHYECKOTO aHAIN3a: YUeOHUK JIJIs BY30B, 15-¢ u3., crep.
CII0, Jlans. 2023. YacTts 1. 444 c.

®duxrtenronsil [.M. OCHOBBI MaTEeMaTHYECKOTO aHAIM3a: YUeOHUK JIJIs BY30B, 14-¢ u3., cTep.
CII6, JIans. 2023. Yacts 2. 464 c.

Kynpsisue JI.JI. Kpatkuii xypc maremarnueckoro anammza. 1.1. JuddepennuanpHoe u
UHTETPaJIbHOE MCUMCICHUS (YHKUUH OIHOW mepeMeHHOW. Psipl: YueOHUK [DNeKTpOHHBIN
pecypc]: yueb. - DmektpoH. maH. - MockBa: ®usmariaut, 2015. - 444 c. [Pexum mocrymna:
URL: https://e.lanbook.com/book/71994 - 3arn. ¢ sxpana. ]

4.3. JlonoJIHUTe/JbHASI JIUTEPATypa

IMuckynos H. C. [uddepeHnmansHoe U HWHTETpaibHOE HCUUCICHUS A1 BTY30B. B 2-x
tomax. M.: Uuterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I., JIsxoBckuii B.A., MapteiHenko A.M., Munocues B.b., Ilymxkaps E.A. Kypc
MaTeMaTHKHU JIJI1 TEXHUYECKUX BBICIIUX y4eOHBIX 3aBeaeHuil. Yactu 1-4. M.: MI'1Y, 2012.
400 5k3.

Kparkuii kypc BbICIIel MaTreMaTHKH [DJIEKTPOHHBIA pecypc]: yuel. - DJIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 ¢ [Pexum  pgocrtyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ ’3xpaHa. ]


https://e.lanbook.com/book/93522

4. byrpos f.C., Hukonsckuiit C.M. Briciias MatemaTnka: yueOHUK JUIs By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HHrerpanbHOe HcUYuCIeHWE (QYHKUIUNA ONHON M HECKOIbKUX MEPEeMEHHBIX. Teopus MOJs:
METOJMYECKHe YKa3aHHs M BapuaHThl pacueTHO-rpaduyeckux pador // bomyHoB M.A.,
boponuna C.1., [TokazeeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.

6. Maremarnueckuii aHanu3. Teopus mipenenoB u qud@epeHnrnaIbHOE UCYUCIICHUE: OCHOBHBIE
TIOJIOKEHUSI TEOPUHU, METOAUYECKHUE YKa3aHHUS M BapUaHThI pacyeTHO-TpadudecKkux padot //
bonynoB M.A., bopoguna C.U., KoporkoBa H.H., Tkauenxko O.U. M.: MI'TY «MAMMNy,
2009.

4.4. DJeKTpoHHBbIe 00pa3oBaTeIbHbIE PeCypChI

[IpoBenenune 3aHsATHII U arTecTalUil BO3MOXKHO B JMCTAaHUMOHHOM ¢opmare ¢ IpUMEHEHUEM
CHCTEMBl JUCTAaHIMOHHOTO oOyueHusi yHuBepcurera (CHO-LMS) Ha ocHOBe pazpaboTaHHBIX
kadenpoit «Maremarukay >EKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

DJ1eMEeHTHI MAaTEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHAIM3a

HuTerpanbHOE HCUHCICHHUE https://online.mospolytech.ru/local/crw/course.php?id=378
(GyHKUMI OgHON TEpeEMEHHON 1
Huddepenunanpaoe https://online.m lytech.ru/local rse.php?id=

ucurcienue QyHKIui
HECKOJIbKUX MEPEMEHHBIX

JIOnOJIHUTEIbHEIC TJ1aBbI https://online.mospolytech.ru/course/view.php?id=3592
MAaTeMAaTHIEeCKOTO aHATN3a

Pa3zpaborannsie DOP BKIII04alOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.

[lopsimox mnpoBeaeHuss pabOT B JUCTAHUMOHHOM (OpMaTe YCTAHABIMBACTCS OTACIbHBIMU
paclopsDKEHHsIMU  TIPOPEKTOpa MO y4eOHOUM paboTe W/WiM HEHTPOM y4eOHO-METOIUYECKOM
paboTHI.

Kaxnapiii cTyneHT obecriedeH WHAMBHUAYAIbHBIM HEOTPAHMYEHHBIM TOCTYIOM K SJIEKTPOHHOU

OMOIMOTEKE MOCKOBCKOT'O ITOIUTEXA

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

WNHTepHeT-pecypchl  BKIIOYAIOT YYCOHO-METOMMYCCKUE MaTepuaibl B AJICKTPOHHOM BHJIE,

npejicTaBlICHHbIC Ha caiite mospolytech.ru B pa3nene: «lleHTp MaTeMaTHYECKOrO 0Opa30BaHUs

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

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

[Tone3npie yueOHO-METONNYCCKIE U HHPOPMAIIMOHHBIC MaTepUATBI TIPEACTABIICHBl Ha calTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuenr pecypcoB UHGOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW cetn  «VHTepHeT» s

OCBOEHUS JUCIUIIINHBI: www.matematikalegko.ru>studentu, www.i-exam.ru.



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=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
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. JInueH3nOHHOE M CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

ol0ecrnieueHue
No| HammenoBanue | Paspaboruuk 10 HoctynHocTh Ccouika Ha Enunelii peectp
(mpaBooOnanarens) | (JMLIEH3UOHHOE, POCCHICKHX IPOrpaMM JIst
CBOOOIHO OBM u B/l (npy Hanuuum)
pacrpocTpaHsIeMoe
)
1 [Astra Linux [ OOO JlnneHsnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX-AC str/305783/?sphrase_id=9540
TP " ﬁ
2 | MoiiOduc 00O "HOBBIE JlnneHsnonHoe https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIE NIPo(heccHOHANIbHBIE 0a3bl JTAHHBIX U HH(POPMAIIHOHHbIE

CIIpaBO4YHbIC¢ CUCTEMbI

Ilepeuennb pecypcoB cetu UHTepHET, 1OCTYNHBIX JJI5l OCBOCHHUS TUCHUILINHBI:

HaumenoBanue

CchLika Ha pecypc

HocTynHocTh

HNudopManiuoHHO-CIIPAaBOUYHbIE CHCTEMBI

https://stackoverflow.com

HocrtynHa B cetu

BBICIIETO 00Pa30BaHHS

Stack Overflow / Hurtepuer 6e3
OTpaHUYCHUIN

Mngopmatonsie pecyprt Cern http:// www.consultant.ru | JoctynHo

Koncynprantllntoc ’ ) )

[Topran ®enepanbHbIX

FOCYAApCTBEHHbIX http://www.fgosvo.ru. HoctymnHo

o0pa3oBareIbHBIX CTAHAPTOB

JIEKTPOHHO-0UOIHOTEYHbIE CHCTEMbI

ru/

Jlann https://e.lanbook.com/ HoctymnHa B cetn
Hurtepuer 6e3
OTpaHUYCHUMN

IPR Books https://www.iprbookshop. | locTynna B cetn

Hurtepuer 6e3
OTpaHUYECHUN

IIpodeccuonanbubie 6a3bl JAHHBIX
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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

ba3a nanHbIX HayyHOM 31eKTpoHHOM | http://www.elibrary.ru HoctynHo
OMOIMOTEeKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com |JloctymHo
MOJTUTEMATHIECKas
pedeparuBHO-OHOIMOTpadUecKast
u

HayKOMETpHUYECKast
(bubnuomerpudeckas) 6aza JaHHBIX

5. MarepuaJibHO-TeXHHYECKO0e o0ecredeHue U CIUITMHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCcUTETa 00ecIieunBaeT IpoBeIeHIE BCEX BUOB
3aHﬂTHﬁ, MpeayCMOTPCHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBECTCTBYCT I[CI\/'ICTBYIOHII/IM CaHUTAPHBIM U
IIPOTUBOIIO)KAPHBIM IIPABHJIaM U HOPMaM.

Kadenpa «Marematnka» He pacrnojaraeT COOCTBEHHBIM aylIWTOPHBIM (OHIOM H
UCIIOJIb3YET yueOHbIe ayJUTOPUH U3 0011ero (PoH1a YHUBEPCUTETA.

[Tpu HeoOXoauMMOCTH AJsi MPOBEAECHUS WHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHH
MCIIOJIB3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeTtonn4yeckue peKOMeHIAI U

6.1. MeTonnyeckue peKOMEHIALUM JJIS NIPenoaaBaTeIs
10 OPraHM3anuu 00yYeHus

[Ipexxne Bcero, cinenyer oOpaTUTh BHHUMAHHUE CTYIEHTOB Ha TO, YTO MPAKTHUYECKH BECh
U3yyaeMblii MMM MaTepuan He TpeOyeT KakoH-mubo crenuanabHON (JIOMOJHUTENBHON)
IIOATOTOBKH M BIIOJIHE MOXKET ObLITH YCIICIIHO HU3YYCH, €CJIU CTYACHTBI 6YJIYT nmoceuiarb 3aHATHA,
CBOEBPEMEHHO BBINIOIHATH JOMALIHHUE 3aaHUs U N10JIb30BaThCS (IIPU HEOOXOIUMOCTH) CUCTEMOM
IUTAHOBBIX KOHCYJBTALlMA B TEUEHHE KaXKJOro ceMmecTpa. Boieammume B Kypc MaTaHaliu3a
pas3zeinsl ABJISAIOTCS KIACCUYECKUMH, B TO K€ BPEMs OHM ITPAKTUUYECKU OPUEHTUPOBAHBI, TaK KaK
UMEIOT UHIMPOKOE paclpOCTPaHEHUE JUIsl pEIIEeHUs Pa3HOro poaa 3ajad BHYTPU caMoi
MaTeMaTUKU W IPUKJIAIHBIX 3ajad. X OCBOEHHME IOMOXKET CTyAEHTaM JIOTUYECKU BEPHO,
APTYMCHTUPOBAHO MW ACHO CTPOUTH YCTHYHO M IIHCBMCHHYIO p€Yb, YCICHIHO IPHUMCHATH
HaKOIUICHHbIE 3HAHUS B IPO(PECCUOHATBLHOMN 1EATEIIbHOCTH.

HeoOxomumo ¢ camoro Hayana 3aHSATUH PEKOMEHAO0BaTh CTYIEHTaM OCHOBHYIO H
JIOTIOJIHUTENBHYIO JIUTEPATYypPy, @ B KOHIIE CEMECTPA J1aTh CIMCOK BOIIPOCOB ISl MOATOTOBKH K
9K3aMEHY.

Ha nepBoM 3aHATHH N0 AUCLUILIMHE CIEeIyeT 0053aTelIbHO MPOMH(POPMUPOBAThH
CTY/ICHTOB O BUJE M (hopMax TEKYyIIEeH U MPOMEKYTOUYHOM aTTeCTaIil MO JUCIUTIITNHE, CPOKax
UX MIPOBEJEHUS, YCIOBUAX JIOIYCKa K IPOMEXYTOUYHOM aTTeCTallMM, IPUMEHIEMbIX BUJIAX
IPOMEKYTOYHOTO KOHTPOJISL.

N3noxkeHne TeopeTH4ecKoro Marepuaina JOJDKHO COINPOBOXKIATHCS WIIIFOCTPATUBHBIMU
npUMepaMu, TIIATEIbHO OTOOPAaHHBIMU MPENOIaBaTENIEM TaK, YTOObl TEXHUUYECKUE TPYIAHOCTH U
BBIKJIAJKM IPU PEUICHWM 3aJayd HE OTBJEKaId OT IVIABHOIO: OCMBICIEHMS HIEH U CYTHU
npUMeHseMbIX MeTonoB. CremyeT Bcerga yKa3blBaTh MPUMEPHI MPAKTUUYECKOTO MPUMEHEHMS
PACCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U pOpMyIIL.
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[IpakTdeckue 3aHATHS TOJKHBI OBITh OPraHU30BAHBI MPEMOAABATEIIEM TAaKUM 00pa3oM,
9TOOBI OCTaBajJOCh BpeMsi Ha TIEPUOJUYECKOE BBIMOJTHEHUE CTyIACHTAaMU HEOOIBIION
CaMOCTOSITENILHOM paOOThI B ayTUTOPUH JIJISl IIPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaia.

[IpenonaBarens, Beaymuid  MNPAKTUYECKUE  3aHATHUS, JIOJDKEH  COTJIACOBHIBATH
y4eOHO-TEMaTUYECKU TUIaH 3aHSATHH € JIGKTOPOM, HCIIONB30BaTh EIWHYI0 CHCTEMY
0003HaueHUH.

[IpenogaBarento cremyer AOOMBATbCSA CUCTEMAaTHYECKONW HEMPEPBHIBHON  pabOTHI
CTY/JICHTOB B TE€UCHHUE CEMECTpa, HEOOXOIMMO BBISIBIISITH CHIIBHBIX CTYICHTOB U MPHUBJIEKATh UX K
HAy4YHOH paboTe, K YYaCTHIO B pa3HOTO pojia OJTUMIIHAIaX U KOHKYpCax.

CTyneHT [AODKeH ONIyllaTh 3aWHTEPECOBAHHOCTH TMpEIojaBaresi B JOCTHKCHHUH
KOHEYHOTO pe3ysbTaTa: B IpUOOpETeHUH 00yJatoIMMUCS MPOYHBIX 3HAHUH, YMEHUI U BIaICHUS
HaKOTUICHHOW MH(OpMaIuei It perieHus 3a/1a4 B MpodeCCHOHATBHON AeSTETHHOCTH.

6.1.1. OOpa3oBare/ibHbIe TEXHOJIOTHH

[IpoBenenue 3aHATHI U aTTECTAIMA BO3SMOKHO B JUCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHCTEMBI AUCTaHIMOHHOro 00yuenus yHusepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoit «Maremarrka» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
porpaMMsl (cM. 1. 4.4).

[Mopsimok mpoBeaeHust paboT B AMCTAHIMOHHOM (pOpMaTe yCTaHABIMBACTCS OTACTBHBIMHU
pacmopsHKeHUsIMU  TIPOPEKTOpa MO y4eOHOH paboTe W/ HEHTPOM Y4eOHO-METOANYECKOi
paboTHI.

6.2. Mertoanueckue ykazaHus 1JIs1 00y4aIOLIUXCS 110 OCBOCHUIO

JUCHUITIINHBI

Pasnen 1: nuddepenunanbHoe ucuncieHne GyHKIMA OHON NepeMeHHOH

I[Ipn wusydenun auddepeHnnanbHOr0 HCYUCHeHU (YHKIUH OJHON mepeMeHHOU
oOpaTuTe BHIMaHUE Ha MOHATHE Mpezesia QyHKIMH B TOYKE U METOBI ero BeraucieHus. [Ipexen
— OJHO W3 OCHOBHBIX TOHATUNA MaTeMaTHYEeCKOro aHanu3a. [Ipu BBIYUCICHUU MpPEeoB
GbyHKITIN HAJIO, peKIe BCETO, BBISICHUTh XapaxTep HEOIPeIeIEHHOCTH

0 o

—,—,0-00,00—00,1%

0" o UroObl OBNaeTh TEXHUKOW peIlIeHHs 3aJa4 Ha BBIYHCICHUE
Npe/eNioB, HAJ0 3HAaTh JIBa 3aMEYaTeNIbHBIX Ipe/ena, TaOJIHIy SKBUBAJICHTHBIX OECKOHEYHO
ManbiX, TmpaBwio JlomurTans, pa3iaudYHbIE TPUEMBI PACKPBITUS HEONPEICICHHOCTEH B
3aBHCUMOCTH OT BHJIa GYHKIIUH U PEUIUTH JOCTATOYHO OOJIBIIOE KOJIMYECTBO 3a/1a4.

[Ipn m3ydyeHHH TeM, TMOCBSIICHHBIX NPOU3BOMHON U auddepenimany (yHKIUH, HATO0
OCMBICITUTh MX TEOMETPUYCCKHI CMBICI, TOHUMATh pa3iniue Mexny HuMu (auddepeHnuan -
9TO TJIaBHAS JIMHEWHAsl 4acTh npupamieHus GyHkiun). TBepao 3HaTh (Kak TaOIHIly YMHOKEHUS)
dbopmynel  muddepeHIMpoBaHUS ~ OCHOBHBIX — JJIEMEHTApHBIX  (QPyHKIMHA W TpaBuia
muddepeHupoBanus (Bce, KOHEYHO, HO OCOOEHHO TpaBmiIo MU GEpPSHIMPOBAHMS CIOKHON
byHKINN).

OOparuTe BHUMaHUE TakKe Ha 0cobeHHOCTH nuddepeHiupoBanns GyHKINH, 3aJaHHBIX
B HESIBHOM (popme, mapaMeTpUUIecKH, Ha TipueM Jiorapudmudeckoro qudGepeHnnpoBaHusl.

Cnemyer 4YeTkO 3HaTh W YMETh MPUMEHSATH AINTOPUTM UCCIEAOBaHUS (YHKIMA U
MOCTPOCHUS TpadUKOB: OMpenesieHne TOYeK pasphiBa (M WX KJIACCHU(UKAIMIO), ACHUMIITOT
rpaduka (BepTUKaIbHOM, HAKIOHHOW, TOPU30HTATBHOMN ), HEOOXOIUMBIC U JOCTATOYHBIE YCIOBHS
MOHOTOHHOCTH (DYHKIIUH, CYIIECTBOBAHUS JIOKAILHOTO 3KCTPEMYMa, TIPOMEKYTKOB BBIITYKJIOCTH
¥ BOTHYTOCTH (DyHKIIMH U TOYEK Meperuoa.

Pasznen 2: nudppepeHunaibHOe HCHHCTIeHHE PYHKIMA HECKOJIbKHUX MepeMeHHbIX
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IIpy um3ydyeHMH JaHHOTO paszena oOpaTHTe BHMMAaHUE Ha TO, YTO (QYHKLHUS JBYX
MIEPEMEHHBIX MUMEET HAIVISIIHbIN TeOMETPUUYECKHH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocmbicauTh MOHATHS YacTHBIX MPOU3BOAHBIX W MOJHOro auddepeHnnana u
O0COOEHHOCTh WX BBIYMCICHMS, OBJIAJAECTh TEXHUKOM BBIYMCIICHUS MPOU3BOJIHBIX OT CIOXKHOMN
(YHKIIMM HECKOJNBKHUX MepeMeHHbIX. CreayeT oOpaTHTh BHMMaHUE Ha TO, YTO g (pyHKUIUU

Z:Z(x’y) CMCIIAHHBIC 4YaCTHBIC II 0OI:

POHU3BOJHBIC BTOPOI'0 IMOpsAAKa paBHbBI MCKIY COOOU:
0%z B 0z
Oxoy  Oyox

Jnist pyHKIMH HECKOIBKHUX MEPEMEHHBIX CKOPOCTh U3MEHEHHS ()YHKIIUU B IIPOU3BOIIEHOM
HalpaBJIeHUH XapaKTepU3yeTCsl NPOM3BOAHON I10 HAlpaBIEHUIO, a HaumOOJIbLIas CKOPOCTh
U3MEHEHUs (PyHKIUHN OyJeT B HAIpaBJIEHUH BEKTOpa rPaIHeHTA.

Crnenyer oOpartuTh B 3TOW TeMe BHHUMAaHUE HAa HEOOXOIMMOE U JIOCTAaTOYHOE YCJIOBUS
CYIIECTBOBAHUSA IKCTpEMyMa (PyHKIIMH HECKOJIIBKHUX ITEPEMEHHBIX.

(Teopema IlIBapiia), To ecTh NOpAAOK U dHepeHIIMPOBaHMS HE UMEET 3HAUEHUSI.

Pa3znen 3: uHTErpajibHOE HCUYUCTIEHUE

B  wuHTerpajdbHOM WCYMCICHMM peliaeTcs 3ajada, oOpaTHOW TO#, KoTopas
paccmarpuBanach B au(QepeHInanbHOM HUCYUCICHUH: HEOOXOIMMO HAWTH IS JaHHOU

GbyHKIIUN f(x) TaKkylo (PyHKIMIO, MPOU3BOAHAS OT KOTOpOW Oblna Obl paBHA 3aJaHHOM.

WuterpupoBanne (yHKIUH — JOCTATOUHO CIOXKHBIA Pa3[esl MareMaTUKH, OBIAJIETh KOTOPBIM
MOYKHO TOJIBKO, €CJIH CTYACHT «BO3bMET)» JOCTATOYHO OOJBIIOE KOJIUYECTBO UHTErPajOB Pa3HOTo
TUIA.

Hano TBepmo 3Hare Tabnuily HMHTETpajioB OT OCHOBHBIX JJIEMEHTapHbIX (QyHKIUH,
OCHOBHBIE METOABl HHTEIPUPOBAaHUS (3aMEHA IIEPEMEHHOH, NOJBEACHHE TOJA 3HAaK
muddepeHnnana, HWHTETPUPOBAHME IO 4YacTSIM, TMPUEMbl BBIYUCICHUS HMHTETPAIOB OT
palMoHaIbHBIX Ipo0OeH, OT pa3HOTro THUIIAa TPUTOHOMETPUUYECKUX (DYHKIUN).

Hamo ocmblciuTh €OUMHCTBO NOAXOMAa K IOCTPOCHUIO OIPEACIICHHBIX, KpaTHbIX,
KPUBOJINHENHBIX, TIOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOEHUE HEKOTOPOW MHTETPAJILHOM CyMMBI
Y TIPEAEIIbHBIN TTEPEXOI.

3HaTh TEOMETPUUECKUH CMBICI U OCHOBHYIO (DOPMYIy BBIYMCIICHHUS OIpEeICHHbBIX
uHTerpanoB — dopmyny Herorona — JleliOHuia, reoMeTpudeckue U GU3MUECKUE MPUITOKECHUS
OTIpPEJICIEHHBIX M KPATHBIX MHTETPalioB, YMETh HAXOAUTh IUIOUIA/(b IUIOCKOH (QUTYypHI, JIHHY
KPUBOM, 00bEM U IJIOLIA/1b TIOBEPXHOCTH TEJ BPAICHHUS.

7. ®oH/ OLIEHOYHBIX CPEICTB

@DoH/1 OIICHOUHBIX CPEJICTB IMpeacTaBicH B [IpunokeHnn 2 k paboucii mporpaMme U BKIFOYAET
paseb:

1. MeTo/pl KOHTPOJIS ¥ OLICHUBAHUSI PE3YJIbTaTOB 00yUYCHHS.
2. lllkana 1 KpUTEpUU OLICHUBAHUS PE3yIbTAaTOB 00yUEHHS.
3. OueHoYHbIE CPEICTBA.

3.1. Texyuiuii KOHTPOJIb.

3.2. IIpoMexxyTouHas arTecTanusl.

13



Ilpunoscenue 1

Temaruyeckuil IIaH AMCUUIIHHBI «MaTeMaTH4ecKU aHAJIKM3)» 110 HANIPABJIEHHUIO NTOATOTOBKHU
09.03.01. MudopmMaTuKa ¥ BHIYUCIUTEIbHAA TEXHUKA
IIpoduns: UuTerpanus u nporpammuposanue B CAIIP
(0axkanasBp)
Ounas ¢popma 00yueHus
T'ox Habopa 2023/2024

Buabl yueOHoit padoThl,

Buanl camocToATEILHOM DopMbI
Hen BKJIIOYAS] CAMOCTOSATEIbHYIO
Ce padoThI arrecra
eJis padoTy CTY1EeHTOB,
No Mme CrynenTos uuu
Paznen Cem M TPYJI0EMKOCTb B Yacax
n/n T | eer Pe
p P K.II | Pr
a J | I/C | Jao | CPC | KCP | K.P. p de | Kp | I 3
’ par
Pazgen 1. InddpepenunannHoe
HCYHCIeHHe (PYHKIIUI OHOM
nepeMeHHoi. Yucnosas
Mocie0BaTebHOCTh. [Ipenen uncnoBoi
MOCJIeI0BAaTEIbHOCTH M €T0 CBOMCTBA.
1.1 A 2 1 | 2| 2 4 +

IIpaBuna npenenbHOro nepexona. OyHKIus.
[Ipenen ¢pynkun. Teopemsl 0 mpeaenax
(GYHKITUN.

Boinaua 3aganmii PI'P Ne 1 no
MATEMATHYECKOMY aHAJIM3Y.

IlepBblii W BTOpOM  3aMeyaTelIbHbIC
npesenbl. beckoHeuHO Malible B O€CKOHEYHO
1.2 | OonplIMe  BEIWYUHBI.  ODKBHUBAJIEHTHBIE | 2 2 4 4
OECKOHEYHO MaJjible BEJIUYMHBI. PacKpbITHE
HEONPEICICHHOCTEH pa3HOro THIIA.
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1.3

HenpepsiBHOCT (QYHKIMH B TOYKE M Ha
npoMexyTke. OTHOCTOPOHHHE HpeAesbl.
Touknu pa3pbiBa ¢byHKINY, ux
KJ1acCH(bHUKALIMSL.

1.4

[MpousBognas dynkiuu. ['eomerpudeckuii u
MEXaHUYECKUH  CMBICT  MPOU3BOTHOM.
[paBuna oquddeperurpoBanust 1 GOPMYIIbI
BBIUMCJICHUS] ~ MPOU3BOAHBIX.  Tabmuia
NPOM3BOAHBIX OCHOBHBIX 3JI€MEHTapHBIX
dbynknui. Texauka muddepeHnmpoBanus

1.5

Huddepenunarn. [IpousBoaHbie u
mubdepeHransl  BBICHIMX — MOPSIKOB.
[TpubkeHHbIE BBIYUCIICHUS C TTOMOIIBIO
nudbepeHITNATIOB.

1.6

IIpaBuno Jlonurans. ®opmyna Telnopa.
Pa3noxeHuss OCHOBHBIX  3JE€MEHTapPHBIX
byHKIMA o bopmyie Teitmopa.
[IpubnkeHHbIe BBIYUCICHUS C TOMOIIBIO
dhopmyiel Teiimopa.

1.7

OcHoBHBIE TeOpeMbl U HEpEeHIINATEHOTO
UCcUUCIieHUs. MOHOTOHHOCTh  (DYHKIIUH,
KCTPEMYMBI. Heob6xonumbie u
JOCTAaTOYHBIE  yCJIOBHS  MOHOTOHHOCTH,
JOKaJbHOTO 3KcTpeMyMa. HMccnenoBanue
BBITYKJIOCTH Tpaduka GyHKIUH. TOUKH
neperuoa.

1.8

OO6mas cxema wuccienoBaHus (QYyHKIUH M
noctpoeHuss ee rpaduka. CpoiicTBa
(GYHKIMA, HENPEephIBHBIX Ha  OTPE3Ke.
HaunGonwiiee u HauMeHblllee 3HAYCHUSA
(GYHKIIMY Ha OTPE3KE.
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CamocrosiTeibHass  padora Nel Ha
ceMHHape no GyHkumusamM  omxHOM
nepeMeHHOMH

1.9

Pa3zpen 2. DyHKIUS HECKOJIbKHX
nepeMeHHbIX. [Ipenen u HEMpPEepHIBHOCTS.
OcHOBHbIE CBOMCTBa HETPEPBIBHBIX
¢ynkuuii. YactHeie mpousBoansie. [TomHbIi
nuddepenmmaln.

Briiay nuii PI'P Ne 2 i HKIMAM

HECKOJbKHUX NMEPEMEHHDBIX

1.1

[IpounsBoansie CJIOKHOM byHKIUN
HECKOJIbKHUX IIEPEMEHHBIX. YactHble
IPOU3BO/IHBIE U JU(dEepeHIInaIbl BBICIINX
nopsnkoB. Teopema IlIBapua. IIpoussonHas
0 HanpasJIieHN10. I pagueHT.

10

1.1

OKcTpeMyM byHKIIU HECKOJIbKHUX
IIEPEMEHHBIX. Heob6xonumebie U
JIOCTaTOYHBIE YCIOBHS KCTPEMYMA.
CamocrosiTeibHass  padora Ne2 Ha
ceMHHape N0 (YHKIUAM HECKOJIbKHX
nepeMeHHbIX

11

1.1

Pasnen 3. UnTerpajibHOe HCUMCIeHUE
[TepBooOpa3zHas. Heonpenenenupiii
UHTETpaJl ©W ero cBoicTBa. Tabmuia
WHTErPaJioB OT OCHOBHBIX JJIEMEHTAPHBIX
¢ynkuuii. Merox — HENMOCPEICTBEHHOTO
WHTETPUPOBAHUSL.

Bouigaua 3aganmii PI'P Ne 3 mo
MHTErpajbHOMY MCYHCJICHHIO

1.1

12

WuterpupoBanrie ¢ TOMOIIBIO  3aMEHBI
IICPEMECHHOM,  MOABEACHHEM TOJI  3HAaK
muddepennmana. MeTox HHTETPUPOBAHUS
110 YacTsIM

13
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WHTerpupoBanue pannMoOHAJIBHBIX JIpo0eit

1.1 | uaTerpUpoOBaHUE HEKOTOPBIX BUJIOB 14 4 4
4 | uppaMOHANBbHBIX W TPUTOHOMETPHUUECKUX
(OYHKIHIA.
3anaum, MIPUBOIAIINE K  TOHATHIO
ompezaeneHHoro  uHrerpaina.  CBoHcTBa
1.1 | ompenenennoro  uHTterpaita.  Dopmyra 15 ) ) 4
5 Hrrotona-JleiiOunma. 3ameHa mepeMeHHOMN
M UHTETPUpPOBAaHUE MO  YaCTAM B
ONPEICIICHHOM MHTErpajie
[Ipunoxenus onpeneneHHOro WHTErpajia B
1.1 | reomeTpun © MexaHHWKE (BBIYHCIICHUE 16 4 4
6 | uiomanei niaockux (uUryp, JJIMHBI KPUBOH,
00BEMOB, ILIONIA/Iel TOBEPXHOCTH).
11 HecoOcTBenHble HWHTETpajabl TEPBOTO U
& BTOPOI'0 pOJa, UX CBOMCTBA. 17 2 2 4
3anaum, MPUBOJIALLINE K  KpaTHbIM
uHTerpaiaMm.  JIBoWHOW U TpPOHHOH
UHTErpajibl, HX CBOWCTBA. BsluncieHue
1.1 | IBOMHBIX  HHTETPAJOB  CBEIECHHUEM K 18 6 4 N
8 | MOBTOPHBIM. ['eomeTpuueckue u
buznveckue TIPUITOKEHUS KpaTHBIX
WHTErpaJioB
KoHTpoJibHOE TECTHPOBAHHE
®opma aTTecTaNUH 191_2 €)
Bcero yacoB mo gucuunJIMHe 3 3
18 54 72 PI’ caMm.
P pao.
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Ipunosicenue 2

®OHJI OHEHOYHbBIX CPEJACTB
MO TUCLUATIJINHE

«MareMaTH4eCKUH aHAJIN3»

Hamnpasnenue noarorosku: 09.03.01. MadopMaTrka v BEIYUCIUTEIbHAS TEXHUKA.
[poduns: UnTerpanus u nporpammupoBanue B CAIIP.
®opma oOyueHus: oyHasl.

Kadenpa: «Maremaruka»

1. MeToabl KOHTPOJIAA M OLICHUBAHUSA Pe3y/1bTATOB 00y4eHH s

JIJ1 KOHTPOJISl yCTIEBAEMOCTH M Ka4eCTBA OCBOEHUS AUCLUUILIIMHBI HACTOSIIEH TPOrpaMMOit
IPETYyCMOTPEHBI CIEAYIOUINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYIIN KOHTPOJIb);

- IPOMEXYTOUYHAs arrecrauus (3K3aMeH).

2. lllkajia 1 KpUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs
DopMa NPOMEKYTOYHOM aTTeCTALMU: IK3aMeH

[IpomexyTouHass arrectauus oOydalmuxcs B (GopMe DdK3aMeHa TMPOBOAUTCS IO
pe3yapTaTaM BBITIOTHEHHS BCEX BUAOB Y4eOHOU paboThI, MPEeIyCMOTPEHHBIX YU€OHBIM IIAHOM IO
JAHHOW NHMCUMIUIMHE, MPU 3TOM YUYUTBIBAIOTCA PE3YyIbTaThl TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemecTtpa. OIEHKAa CTENEHU JOCTHMXKEHUS OOYyYalolMMHUCS IUIAHUPYEMBIX PE3yJIbTaTOB
o0y4YeHHUs TIO JTUCIHIUIMHE TPOBOIUTCS MpPENonaBaTesieM, BEAYIIMM 3aHSATHS 10 JHCIUILINHE
METOZOM J3KCIEepTHOM oueHku. [lo wuToram mNpPOMEXKYTOYHOM aTTECTAUUH IO JHUCLUIUIMHE
BBICTABIISICTCS OIleHKa «OTITMIHOY, «XOPOLIOY, «YHOBJIETBOPUTEIBHO 150301
«HEYHOBJIIETBOPUTEILHOY.

Ikana oneHuBaHuA Onucanue

Brinonnensl  Bce  00si3aTesibHbIE  YCJIOBHSI  NOATOTOBKH
CTYIeHTAa K MPOMeKYTOUHOM aTTecTalluM, IPeIyCMOTPEHHbIE

IIporpaMmon JUCLUTUIUHEL Crynenr JEMOHCTPUPYET
COOTBETCTBME 3HAHWUW, YMEHHI, HABBIKOB I10KAa3aTelsM,
OtnnyHO NPUBEACHHBIM B TaOnuuax, OMEPUPYET MNPHOOPETCHHBIMU

3HAHUSMU, YMEHHUSIMHU, HABBIKAMU, MPUMEHSAET UX B CUTYaLUSIX
MOBBIIIEHHON CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYWTEIbHBIC OIIMOKMA, HETOYHOCTH, 3aTPYIHCHUS TIPH
IEPEHOCE 3HAHUN M YMEHUM Ha HOBBIE, HECTAHAAPTHHRIC 3aJa4H.
BrinmonHensl Bce 00si3aTesibHbIE  YCJOBHSI TOATOTOBKH
CTYIEHTA K MPOMEKYTOYHOM aTTecTaluM, IPELYyCMOTPEHHbBIE
Xopo1io MIPOTrpaMMOit JHUCIUTIINHEL CTyneHT  JE€MOHCTPUPYET
COOTBETCTBUE 3HAHWUW, YMEHHI, HABBIKOB I10Ka3aTEIsIM,
MIPUBEICHHBIM B TaOIHIAX, OINEPHPYET MPUOOPETCHHBIMH
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3HAHUSIMU, YMEHUSIMH, HaBbIKaMu. B To ke Bpemsi mpu OTBeTe
JIOTTYCKaeT HEeCYUIECTBEHHbIE MOTPEIIHOCTH, 3a/laud PelaeT C
HEJ0YeTaMU, HE BIMSIONIMMHU Ha OOIIMNA X0/ pPEIICHUSL.

BrimonHensl Bce 00si3aTesibHbIE  YCJOBHSI TOATOTOBKH
CTYIEHTA K MPOMEKYTOYHOM aTTecTalluu, IPELYCMOTPEHHbBIE
MPOTpaMMOit JHUCIUTINHEL CTyneHT  J€MOHCTPUPYET
COOTBETCTBUE 3HAHWUW, YMEHHI, HABBIKOB I10KAa3aTEIsAM,
MPUBEJACHHBIM B TaONHIAX, OIMEpUpyeT MPUOOPETEHHBIMHU
3HAHUSMH, YMCHHUSIMH, HaBbIkaMd. Ho MOKa3bIBaeT HErTyOOKHe

VYnoBneTBOpUTENHEHO
3HaHUA, TPU OTBETE HE JOIMyCKaeT TIpyObIX OMIMOOK WIH
MPOTUBOPEYUH, OTHAKO B (POPMYIHMPOBAHUHU OTBETA OTCYTCTBYET
JIOJKHAsL CBSA3b MEXIY aHAJIU30M, apryMEHTaluel U BEIBOJAMU,
B pEIICHUH 3aJad MOTYT COAEp)KaTbcs rpyOble ommOku. Jlis
MONyYeHUs] TPaBUIBHOTO OTBETa TPEOYIOTCS YTOUYHSIOLINE
BOIIPOCHI.
He BhimonHeHsl oO0s3aTesibHbIC YCJIOBUSI TOATOTOBKH
CTYIeHTAa K MPOMeKYTOYHOM aTTecTalluM, IPEeIyCMOTPEHHBIE
nporpammoil gucuuruinHel, MJIM cTyneHT neMoHcTpupyer
HEMOJHOE  COOTBETCTBME  3HAHUM, YMEHHH,  HAaBBIKOB
HeynosierBopurenbHo
NpUBEICHHBIM B TabiMIaX, MJOMYCKAIOTCS 3HAYUTEIbHBIC
OIINOKH, TPOSIBISICTCS OTCYTCTBUE 3HAHWH, YMEHHM, HABBHIKOB
M0 pANy MOKa3aTeleil, CTYIEHT HWCIbITHIBACT 3HAYUTEIIbHbIC
3aTPYAHEHUS IPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU.
3. OueHo4HbIe cpeacTBa
Haumenosanue IIpencraBnenue
No Kparkas xapakrepucTrka OleHOYHOTO
OLIEHOYHOTO OLICHOYHOTO CpE/ICTBa
/1 cpencTBa
CpeJlcTBa B ®OC
1 KonTponpHas CpenctBo mpoBepkr ymMeHHM npuMeHsATh | KoHTponbHbIE
(camocrosTenbHAsS | MOMyYEHHBIC 3HAHUS AJIA PEUICHUs 3a/ad | 3aJaHus
) pabota OTIPENICTICHHOTO THMAa IO TEMEe WIH
(KP) pazaeny
2 | Pacuerno-rpaduue | CpemcTtBo mpoBepku yMeHHH mpuMmeHsTh | Kommuiekt 3amaHuit
ckasi pabora MOJIydYEeHHbIE  3HAHUS 1O  3apaHee | JUIs BBITIOJIHEHUS
(PT'P) OTIPENICTICHHOM METOAMKE JUIsl PEIICHHs] | pacueTHO-rpaduyeck
3aJa4 WIM 3aJaHuid 10 MOAYJII0 WM | oif paboTbl
JVCLUIIJIMHE B LIEJIOM.
CpencTBo KOHTPOJISl, OPraHU30BaHHOE KaK
crenuanbHas Oecela MeIaroruyeckoro
VeTHBIi ompoc paboTHuKa C OGy‘IaIOI;L[I/IMCSI Ha TeMBL, Bompocs 1o
CBSI3aHHBIE C U3y4aeMOU IUCLUHUILIMHOM, U
coOecenoBaHue, TeMam/paszienam
3 paccuuTaHHOE Ha BBISICHEHHE o0bema
(YO) . JUCITUATITUHBI
3HAHUN oOyJarorerocs o
OIIpeeNIECHHOMY pa3zely, TeMe, mpodieme
U T.II.
Tecr Cucrema cTaHIapTU3UPOBAHHbBIX 3a/1aHUH,
4 (T) MO3BOJIS OIS BapuanT tecta

ABTOMATU3MPOBATH MPOUEAYPY U3MEPECHUS
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YPOBHSI 3HAHMI U YMEHUN 00Y4YarOIIErocs.
5 | Ox3aMeHanmoHHbl | CpeACcTBO NPOBEPKU 3HAHUM, YMEHUM, | DK3aMEeHaAIMOHHbIC
e OueTsl HABBIKOB. MOXET BKJIIOYaTh KOMILJIEKC | OWIICTHI

(Ob) TEOPETUYECKUX BOIIPOCOB, 3ajad,
MPAKTUYECKUX 3aJIaHHI.

3.1. Tekyuiuii KOHTPOJIb

OueHOUHbIE CpPEICTBA TEKYILIEro KOHTPOJSI YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIE
BOMPOCHI U 33/1aHusl B popme OIaHKOBOTO TECTUPOBAHUS TSl KOHTPOJISI OCBOCHUS O0YYArOIIHMMHUCS
pa3nesoB IMCUUILIMHBL, TpueM PI'P.

Conep:xanue pacueTHO-rpaduIeCKHX PadoT.

PacuetHo-rpaduueckas padora Nel nmo nuddepeHIHaTBLHOMY UCUMCIEHUIO QYHKIUH OTHOM
nepeMeHHOI

Kparkoe comep:kanue u 3Tarnbl pacdeTHO-rpaduaeckoil paboThI:
I[penen 4nciioBoOil MOCIEI0BATEIBHOCTH, IPEAET (QYHKIIH.
HccnenoBanne GyHKINN Ha HEMPEPHIBHOCTb.

Brruncienue npou3BOIHBIX (QYHKIHH.

Uccnenoanne GyHKINHU, MOCTPOCHUE TPAPUKOB.

PacueTrHo-rpaduueckasi padbora Ne 2 no pyHKIMAM HECKOJbKHUX MepeMEHHbIX.

Kparkoe conep:kanue pacueTHO-rpaduyeckoit paboTsr:
@DyHKIMH HECKOJIBKUX IIEpeMEHHBIX. YacTHbIE Mpon3BOaHbIE. [IpON3BOAHBIE OT CIIOKHBIX
¢ynkuuit. [Ipon3BoHas 0 HaNPABICHUIO U TPATUCHT. DKCTPEeMYM (YHKILUH JIBYX TEPEMEHHBIX.

PacuerHo-rpaduueckasi padbora Ne 3 mo HHTErpajibHOMY HCHUCICHUIO.

Kpartkoe conep:kaHue u 3Tarnbl pacyeTHO-rpauaeckoil paboThI:
Ilepsoi oman:

Mertoabl HHTETpUpPOBaHUS. BeIuucieHne HeolpeaeieHHBIX HHTETPAJIoB.
Bmopoii sman:

[IpunoxkeHus onpeneaeHHbIX HHTErpaioB. VccnenoBanue CXOMUMOCTH HECOOCTBEHHBIX
UHTETPaJIoB.

KoMmmiekT 3aganuii
AJIs1 BBINOJIHEHHS pacueTHO-Tpaduyeckux pador (PI'P)
0o qucuumiiniae «MareMaTH4ecKuil aHAJIN3»

Teopusi npenesoB u nuddepeHunpoBanne GyHKUNH OJHOI epeMeHHOI

1. Haiitu npenensl:

2 2
llm(z_n) —(1+I’l) im\/n+2—\3/87l3+3

2 1

e (1+n) _(2_")2 , e Yn+5+n

2 +3Y" ne
lim| —= . f . n—10
n—o 2n2+1 ll_l;?on( n2+1—1’l) ”hirlc[n—{—lJ .

’ 7
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o 2xP+11x+15
m—

4x?

li lim —
x—>-3 x+3 0 sin” 3x
2!1+1 _ 511—1 . Sin 3x
llm llm . _ ctg7x
n—ow 3"+2 + 5” x—0 1— ex2 \!Ln&)(l 3X)
0, x<-m
y=9sinx, —1<x<0
w, x>0
2. UccnenoBarh Ha HEMPEPHIBHOCTH U BBITIOJIHUTH YEPTEK:
3. Haiitu npou3BoAHYIO (QyHKIHH:
2(3x3 +4x° —x—2)
r= 150+ x y =Inarcsinv/1-e>*.
37 +1
X=—,
3t
tgx —ctgx (7
NG ’ (3
cos 6x arctg’ ! +sinln2
- — P — X
Y Ssin(12x +1) A Y e
y =arctg’ In 2 =(Jx
x+2 Y= ( x)
x3
sin(x—2y)+—= ,
y x=e'cost Y =e Cost

4. CocTaBUTh YpaBHECHHS KacaTeJIbHOW M HOPMaIM K JJAHHOW KPUBOW B TOYKE C aOCIIUCCOM

y=x'+8J/x-32, x,=4.

5. IlpoBecTu NOIHOE UCCIIEOBAHNUE U TIOCTPOUTD Ipaduk

DOYHKIHMH HECKOJIbKHX MepeMeHHbIX

2 2
+3
Zzix Y

"no___n

o z
1. HaiiTi yacTHBIE MPOM3BOAHBIC BTOPOTO MOPSIKA, YOSTUTHCS, UYTO ¥ 7

2. Haiitu rpaguent GpyHkuun =~ VACS DI TOUYKE

3. UccnenoBarpk Ha 3KCTpeMyM (PyHKIMIO

HNuTerpupoBanme

z=x"—x+y’

+2y'

Xy

2
y
===
M (x5 3) \/; ’ M0(4,6)‘

XO:
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Borunciantob HEOMPEACTCHHbIC HHTEIPAJIbI

dx
I 2x+~x  [x-27dx I(x +1)edx [xcos3xdx  [e"cosxdx

’

dx dx J x+18 dx x+1 i sin® x

2 _6x+18 Ix2+6x+5' (x=06)(x+2) s  “cos’x

Boluucauthb OnpeacjJeHHbIC HHTEIPAJIbI

.6 U dx 1 e’ dx

3sin? x cos xdx S x—1)e“dx _—
{ 0+/1+3x ) g( ) {x\/7+lnx )

6 dx 2 14+x° < dx Lx? +2x
- = —dx —_— —_—
{1+«/3x—2 S arctgx {(3x+5)2 0 x*+1 i
3 x3 ) n.6 1 dx
e Ja—x2d 3sin” xcos xdx —_—
£ Nl ] roax ! '([ 1+3x

7’ 7’ 7’ 7

'[x\/7+lnx

Heco0cTBeHHbIC HHTETPAJIBI

j(x —1)e"dx

1. Ykaxwure, Kakoii 13 HECOOCTBEHHBIX MHTETPAIIOB SABJISCTCS CXOMALINMCS
0 o0 o0
-3 5
[Vxdx, [x7dx, [vJx dx
1 1 1

© dx

2. BEIYMCIIUT HHTErPajl, yCTAHOBHTH €0 CXOAMMOCTb HIIM PACXOAUMOCTE —= 1 +X

Tln xdx

3. BluMcauTh UHTErpall, yCTAaHOBUTH €0 CXOAUMOCTb WM PaCXOAUMOCTD |
T dx
4. Beraucauth HecoOCTBeHHBIN uHTErpan * VY | yCTaHOBHUTH €10 CXOAMMOCTD WITH
pacxoguMocCTb.
1
dx
2
5. BbruncauTb HeCOOCTBEHHBIN UHTETpas —! , YCTAHOBUTH €T0 CXOAUMOCTb UIIU

PacxoaIuMOCTh.

Kparnbie nHTErpaJnl

1. I3MeHuTh NOpsAA0K UHTErPUPOBAHNUS B JBOMHOM MHTErpase

dx

22



[av [ fe s

j dy jyf(x, y)dx
a. , b. ° )

vy

[Jao—x*—y*yaxdy,  D={(x,y)|1<x<2, 0<y<2}
2. Beraucnute (P
3. Beruuciauth
”(12x2y2 +16x°y° )dxdy;
D
D: le,y:xz,y=—\/;.
4. BbIYUCIIUTH

[[(x* + y)dxdy,
(D) D — MHOXXCCTBO TOYCK IIJIOCKOCTH, OFpaHI/IquHOe JIMHUSIMHN

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

5. Haittu nnowmaab GUrypsl, orpaHU4€HHON TaHHBIMU JTUHUSIMU
y:3/x, y=4e',y=3,y=4.

_ 2 _
6. Haiity romaznp (GpUrypbl, OrpaHHdeHHON muamsimu %, V=% +2

8. Haiitu 06bem Tena, MoIy4eHHOT 0 BpaleHUEeM BOKPYT OCH oy ¢burypsl, orpaHUYeHHON

=1, x=0'

_ .3
muapPsMu Y =Y 0 Y

9. HaiiTn 00beM Telna, IoIyYeHHOrO BpallleHuEM BOKPYT OCH 0x (burypsl, orpaHU4eHHON
JIMTHUASIMH y:xz’ y2 =r

KonTtpoJuabHbie padoThl (MpUMepbI)

BapuaHT

1. ocrpouts rpaduk: ¥ = 3cos2x

2. Haiitu npenensi:
(S—n)2 +(5+n)2

im 5 5 hml—COS2x lim X =x2—x=2
1) 7 (5-n) = (5+n) 2) & —1 3) ©2x"=2x" +x-2
1
. Vxt—x-1 1+ xcos2x |
A nG-1) i v ) =)
5 =2 In(x-1) 5 1+ xcos x 6 11_{2 xX—Vx"—x+1
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-x, x<0

y=4x>,0<x<2

3, x>2
3. HccnenoBaTh Ha HENPEPHIBHOCTH U BBITIOJIHUTD YEPTEXK:
Bapuant
1. HailiTn npon3BoaHy0 Ve,
y=arctg’ In Jx Jx
a) x+2 6) Y= ( x)
x3
sin(x—2y)+—="7x )
B) y r) x=e'cost Yy=e cost
. [ 1 1
lim [— — J
2. Haiiru 7\ ¥ arctgx
1
£ =
3. IIpoBecTH NONHOE MCCIEIOBAaHNE H TIOCTPOUTH TPpaduK X

Bapuanr.

ou

Nel. BelUuciauTs OpOU3BOAHYIO [0 HAIIPABIEHUIO Os U HaUTHU MOAYJIb BEKTOpa I'pajucHTa I
Yy Y-

X
U=2xy+——+2"

GbyHKIIIHN \/; B TOYKE A(6:9; 1)

cosoc—E cosﬁ—g I
7’ 772

z=xy(1—4x? —4y)-5

dz
_ _ 4 _ : _ .
No3. z=In(y—x )’ X =A/sint, y=0C08t iy dt

KOOPJUHAT YTJIbI

No2. UccnenoBarh Ha SKCTpeMyM (YHKITHIO

Bapuant
Boiuucaume:

(2x+1)-In xdx

O —
<la
| X
N
=N

1. 2.
3x? -4 sin® 3x -1,
dx. dx. X.
3. jx2+4x 4 I00523x 5, '[\/4—2X—X2
1. BorurcnuTe uHTETpasb:
j)ce_x2 j dx

t d - X-/Inx _

B HAIIpaBJICHUH, COCTABJIAIOIICM C OCAMU

I/I306pa3I/ITI> 001acThb HHTCIPpUPOBAHUA W H3MCHHUTH MOPAAOK HHTCIPHUPOBAHUA B TTOBTOPHOM

WHTErpase
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0 V2542
jdx J. f(x y)dy.

-4 0

Bbruucnute miomans (GUrypel, OTpaHUYCHHON JIMHUSAMH

y=2-x% y=x
BapuaHT 3a1aHMii TPEHMPOBOYHOI0 TECTA.
3anauu
y= arcctg%/; dy—?
— 1o _9 -7 > -
1 wacrs 1. y=sinlnx, yLyt=2 g x 3.
y=3x> +xe*,x,=20x=0,1, 0y—?
!
4. HaiiTi NpOU3BOAHYIO Vi,
y = i|sin* x=3
- - __ arctg7x
a) N 6) ¥ =X
ev + Yo cos3x . .
B) X r) X=cos/+sins =y =sini—rcost
2
=(x-3 -5
5. MccnenoBars Ha H9KCTpEMyM ! (x) (x ) (x ) .
2x
v y -
6. HaiiTu nHTEpBaIbl MOHOTOHHOCTH X
3
X
} f(x)z——16x [_ . ]
7. Haiiti HanOosnpliiee, HAaMMEHbIIee 3HaUYeHNEe QyHKIIUN 3 Ha OTpe3Ke >
2 X = !
X ) =3arccosx )
8. IlocTpouth KacarenbHyI0 K rpauky QyHKIUU / ( ) B TOYKE 2
2 yacTthb 9. Haiitu npenensi:
2 2
3+n) —(2+n
fim )2 ( )2 o g2 L X423 lim 182
n—o _ _ = - 5 T
1) 27 (2+n) =(1-n) 2) =0 e =1 3) =3x +5x7 +6x 4) 2 tg3x
3 yacthb
0, x<-m
y=1sinx, —7<x<0
m,x20
10. UccnenoBarh Ha HEMPEPHIBHOCTH U BBIIOIHUTH YEPTEK: X
3
X
f(x)==
11. TIpoBecTr MOTHOE UCCIEAOBAHUE M IIOCTPOUTH Tpaduk x' -4

Kputepun onenkn:

- OLIEHKA «3aYTEHO)» BBICTABIIAETCS CTYAEHTY, €CIIU OH PETYJSPHO B TEUYCHHE CEMeCTpa MpeICTaBIIsI
pelieHus 3ajad, BBINOJHWI IOJHOCTBIO BCE 3a/laHMs W UX 3alIUTWJ, OTBETHUB Ha BOIPOCHI
HpernoaBaTeis;

- OLIGHKAa «HE 3aYTEHO» BBICTABISAETCA CTYICHTY, €CIIM OH HEPETyJIspHO B TEUEHHUE CeMecTpa
NpPEACTaBIsUT pEIleHUs] 3a]ay, BBINOJHWI 3aJaHus HE IMOJHOCTBIO WJIM BOOOIIE HE MPEACTaBIsUI
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paboTbl Ha TPOBEPKY, [OMYyCKAET CYLIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BONPOCHI
IIPETIOAABATENS.

HHS[ IPOBCACHUA TCKYIICTO KOHTPOJIA 3HaHUHI CTYACHTOB B JUCTAHIIMOHHOM (bopMaTe B
paspabotanHbIx Kadenpoit «MaremaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUHBIC (MPOOHBIC)
TECTHI.

3.2. IIpomeskyTOUHAs aTTeCTAMS

[TpomexxyTouHast aTTecTarys - (3K3aMeH) MPOBOAUTCS 10 OUIeTaM B YCTHOU (opMme.
Bpemst 11 moArOTOBKH OTBETa HA BOTIPOCHI HE Ooiee 45 MUH.

buner BkitouaeT TeOpeTUYECKUA BOPOC U 3a4a4H.

KomruiekTsl s5K3aMeHallMOHHBIX OUJIETOB XpaHsATCs Ha Kadenpe «Maremarukay.
TunoBbie BApUAHTHI OMJIETOB NMPUJIATAIOTCS.

KomiuiekT Bonnpocos

o mucuumnae «MareMaTHdecKuil aHaJIu3»

JAnddepennuanbuoe ucuncienne GyHKUMH 0HOI epeMeHHOI

[TonsiTHE TepeMeHHON BEIMYUHBI U 00JIACTH €€ N3MEHEHHUS.

NoHsTHE PYHKIIMOHAILHOM 3aBUCUMOCTH, KJIacCUPUKAIS (PYHKIIHUH.

Omnpenenenre U TUIBI YACIOBOM MOCIEN0BATEIBHOCTH.

IIpenen YUCIIOBOU MIOCJIEI0BATEIBHOCTH. Apudmernueckue onepanuu HaJ

MIOCJIEZIOBATEIILHOCTSIMHU.

5. YcnoBwus cymiecTBOBaHUS KOHEYHOTO MPEENia YUCIOBOU MOCIEA0BaTEILHOCTH (Teopembl Ko

u Beifepirpacca).

BTopoii 3ameuarenbHblil npened.

7. llpemen ¢ynkuuu. Omnpenenenus. leoMmerpuyeckass HUHTEpHpeTanus MOHATHA Hpeaesa

¢yukuuu. CBONCTBA NMpPEAEOB.

beckoneuHno Manble, 66CKOHEUHO OOJIbIINE (QYHKIUH.

. IlepBbIii 3amedaresbHbIN NpeIed.

10. beckoHeyHO MaJble BETMYMHBI. DKBUBAJCHTHBIE OECKOHEUHO Mallble U UX MCIIOJIb30BaHUE MPU
BBIUMCJICHUH TIpesieoB. Talnuiia SKBUBaJIEHTHBIX O€CKOHEYHO MaJbIX.

11. HempeppIBHOCTh (yHKIIMM B TOYKE M Ha mpoMexyTke. OJHOCTOPOHHHE Tpenebl.
Knaccudukanus Touek paspsia rpaduka.

12. CoiicTBa (pyHKIMIA, HEIPEPBIBHBIX Ha OTpe3ke (Teopembl Beitepiurpacca, bonbiiano — Komn).

13. TlpousBognas. ['eomeTpuueckuid U PU3NUECKUN CMBICT MPou3BoAHON. KacarenbHas 1 HOpMalb
K IIOCKOM KPUBOM.

14. TaGnuiua mpor3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHH.

15. CBs13p MeXAy CyLIECTBOBAaHMEM MPOM3BOAHOM (DYHKIIMHU B TOUKE U HEMPEPHIBHOCTHIO (DYHKLIUU
B TOM 7K€ TOUKE.

16. IIpousBoaHas CyMMbl, TPOU3BEACHNUS, YaCTHOTO. IIpon3BoaHas C0KHON M 00paTHOM (PYHKLHUIA.

17. TlpousBoaHast mapaMeTPUIECKH 3aJaHHOHN (PyHKITHH.

18. IIpousBoaHas GyHKLUH, 3aJaHHOI HESBHO.

19. IuddepenmnupoBanne caoKHON MoOKa3aTeIbHON PYHKITHH.

20. duddepenuupyemoctsb. duddepennnan. [eomerpuueckuii cMmbicn auddepennnana.

21. IpousBoansie u quddepeHnnanbl BHICIINX MOPSIKOB.

22. OcHoBHBIE TeopeMbl IuddepeHanbHoro ucuucienus (teopema ®Pepma, Teopema Pois,
teopeMa Jlarpanxa, Teopema Koin).

23. IIpaBuiio Jlonurans.

bl e

N

\o o0
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24.

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

S e

=0 0

e Al

15.
16.
17.
18.
19.

20.

Mmuorounen Teitnopa u ero cpoiictBa. ®Popmyna Teitnmopa. OctaroyHblii uieH (HOPMYIIBI
Telinopa B popme Jlarpanxa u [leano.

AcuMnToTsl rpaduka QyHKIHH.

OxcTpemyM. Heobxoammoe ycIoBue IKCTpeMyMa.

JlocTarouHble ycI0BHUS SKCTpPEMYMA.

JlocrarouHoe ycioBue Bo3pacTaHus (yObIBaHUS) PYHKIINU.

Haubonpiiee n HanMeHblee 3HaYEHUS (PYHKIMH HA OTPE3Ke.

BrinyxkiiocTts, BOTHYTOCTh, TOUKa nieperuda. JlocratouHoe ycaoBre BOTHYTOCTH (BBIITYKIIOCTH).
Heo0xonumoe ycnoBue Touku neperuda. JlocrarouHoe yciaoBue neperuoa.

OO61as cxeMa OCTPOEHUSI U UCCIe0BaHUS rpaduka QpyHKIUY.

q)yHKIII/II/I HECKOJbKHX MEPEMEHHbIX

Onpenenenre U reOMETPUUECKUI CMBICH (PYHKIIUU JIByX EPEMEHHBIX.

JIuHUYM ypOBHS (QYHKIUH JBYX [I€PEMEHHBIX.

YacTtHble npou3BoHbIE (DYHKIIMH HECKOJIIBKUX MEPEMEHHBIX, UX TEOMETPUUYECKUNA CMBICT
@OyHKIUN HECKOJIBKUX NEPEMEHHBIX, IOHATHE NOIHOTO JuddepeHnmana.
JuddepenurpoBanye CI0KHbIX QyHKIUN HECKOIbKUX TEPEMEHHBIX.

[Ipou3BoaHbBIE BHICIINX MOPSAAKOB (PYHKIIMH HECKOIBKUX IepeMeHHbIX. CMelIaHHbIe
npousBonHble. Teopema lBapiia.

IIpousBoaHast PyHKIIMK HECKOJIBKHUX ITEPEMEHHBIX 110 HAIIPABJICHHUIO.

[Ipon3BoaHast 0 HANPABICHUIO U IPATUEHT CKAJIIPHOTO MOJIS.

DKCTpeMyM (YHKIUU HECKOJIBKUX MEPEMEHHBIX.

. Heobxonumoe u joctaroyHoe yciioBus SKCTpeMyMa (PyHKIUHU ABYX IEPEMEHHBIX.

HNHTerpajbHoe HCYHCTICHUE

[TepBooOpasnas, HeonpeaeaeHHbINH HHTerpail. Tabnuia OCHOBHBIX HHTETPAIOB.
3amena HepeMeHHOﬁ " UHTCTPHUPOBAHUC 10 YACTAM B HCOIMPCACICHHOM MHTCTPAJIC.
WuTerpupoBanue ¢ moMoIIb0 MOABEACHUA 0] 3HaK quddepeHnuana.
WuTerpupoBanue paiuoHaIbHBIX JpoOei.

WuTerpupoBanue Mo 4acTsM 1 3aMeHa NepEeMEHHOM B ONPEIeIECHHOM HHTErpase.
WuTerpupoBanie TPUTOHOMETPUIECKUX (DYHKLUH, OCHOBHBIE IPUEMBI.
HHuTerpupoBanre HppaliMOHAIBHBIX (PYHKITHIA.

YHuBepcasibHasi TPUTOHOMETPUYECKas MTOICTAHOBKA.

OmnpeneneHHbIit HHTETPaA U ero cBoicTBa. @opmyna Herotona — JleiiOHura.

. [IpunokeHus onpeaeneHHOro HHTETpaia K PeIICHUI0 TEOMETPUIECKUX U (PH3UIECKUX 3a/1ad.

. Beruncnenue miomnazien ¢ oMol ONpeAeIeHHOrO HHTErpaa.

. Beruucienue miomaay v UIMHBI KPUBOM, 3aJaHHON YpaBHEHUSIMU B TapaMeTpHIecKoil popme.

. Beruncnenne miomaay KpUuBOJIMHENHOTO CEKTOpa B MOJIIPHBIX KOOPANHATAX.

. Beluucnenune 1iom@aned B NPAMOYTOJABHBIX M MOJSAPHBIX KOOPAMHATAX C MOMOILBIO

OTpe/IeNIEHHOTO UHTerpaa.

Brruncrnenue JUIMHBL JYTH ¢ TIOMOLIBIO ONPEAETICHHOTO HHTErpaa.

Brrurcienue JyiMHbBI Iy KpUBOH, 3aIaHHON apaMeTPUUYECKH.

Brruncnenue o6bema Tena BpalleHus C MOMOILBIO ONIPEIEIEHHOT0 HHTETpaa.

Boruncnenue miomaay moBepXHOCTH Tejla BPALEHUS.

HecoOcTBeHHbBIE HHTETPAJIBI IIEPBOTO M BTOPOTo TUMA. [IOHATHS CXOIMMOCTH M pacXOIUMOCTH
HECOOCTBEHHOT'O MHTErpaJa.

HecoOcTBeHHbIE HHTETPaIbl OT pa3pbIBHBIX (DYyHKIMHA.

Tunosbie BApMAHTHI OMJICTOB
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o JUCLMIUINHE «MaTeMaTH4YecCKHil aHAJIN3»

MHWHHUCTEPCTBO OBPABOBAHNS 1 HAYKH POCCUMCKOM ®EJIEPALIUN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXXIEHME BBICILIETO OBPASOBAHIS
«MOCKOBCKHU MOJJUTEXHUYECKUHN YHUBEPCHUTET»
(MOCKOBCKHWM NOJIUTEX)

®dakynbTeT 0a30BBIX KOMITETCHITHH, Kadenpa «Maremaruka
JucnummHa «MareMaTudyeCKUM aHaIu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

—_—

[TepBooOpasHasi, HeonpeneneHHbIN HHTerpas. Tabinila OCHOBHBIX HHTETPAJIOB.
dx

2. BBIYHCIUTD HEOMPEICICHHBINA HHTETPAT V5-x+~5-x
MO (194)

. Z=Y\/X
3. Haiitu rpagueHT QyHKITUN YN g rouke
4. VxaxuTe, KAKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBIISCTCS CXOASAIIIMCS

T\/;dx, Tx’3dx, T\/?dx
1 1 1 .

_ _ —X
5. Haiiure SKCTpeMyMBI ¥ TOUKH Heperuta dpyskaun » (x—1De .

YT1BepxkaeHo Ha 3acemanuu kadeapsl Mmatematuku «_03» 05 2023 r., mpotokos Ne 10

H.o. 3aB. kadenpoit H.B. Bacunnesa / /

MUHMHCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALIN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YUPEXXJIEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHMH HOJII/ITEXHI/u[lIECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHWI NOJIUTEX)

@DakynbreT 6a30BBIX KOMIIETEHIINH, kaenpa «MaremaTuka»
O6pazoBarenpHas nporpamma 15.03.03 «IlpukiagHas MmexaHUKa»
Kypc 1, cemectp 2

9K3aMeHANMOHHBIN OmteT Ne 1

1. HecoOcTBeHHBIE HHTCIrpalibl IIEPBOI'0 U BTOPOI'O THUIIA. IToHsATHS CXOOUMOCTH U PaCXoauMOCTH

HECOOCTBEHHOTO MHTETpaJa.
t 2

X =
~ o 3 b
2. Haiitu npousBoHyt0 QPyHKINH, 3aJaHHON TapaMeTpUUECKH 1+1 1+1

_ 2 2
3. HccnenoBarh Ha SKCTPEMYM (PYHKITHIO Z=x"=x+y +2y )
7.6
J3 sin? x cos xdx

4. BplUUCIUTH ONPEEIIEHHBIN HHTErpal 0
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5. Haiitu o0beM Tena, MOJy4YEHHOIO BpaIleHUEM BOKPYT OCU ¢ (burypsl, orpaHu4eHHON

3 _ _
muEuamuE Y - Yo y=1 x—O.

YTBepxaeHo Ha 3aceaannu kadeapsl MatemMatuku «_03» 05 2023 r., mpotokos Ne 10

WN.o. 3aB. xadenpoii H.B. Bacunnesa / /

Jlis mpoBeneHuss MPOMEXKYTOYHOTO KOHTPOJIS 3HAHUM CTYIEHTOB B JIHCTAaHIIMOHHOM
(dopmare B pazpaboTaHHbIX Kadenpoit «MaremaTruka» OHJIaiH-KypcaxX UMEIOTCS UTOTOBbIE TECTHI.

29



