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

JAUCHHUIIJIMHE
K OCHOBHBIM yensim OCBOEHUS OUCUUILIMHBI «MaTeMaTHuyecKuil aHallu3» CIeayeT OTHe-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHNE CTyIEHTaMU LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAHUM, YMEHUI U HaBbl-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K HMHIYKTHMBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsly ¢ pa3BUTUEM MaTeMAaTUYECKOW NHTYHIINH;

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKK CAMOCTOATEIBHOTO U3y4YEeHUsI YUeOHOH 1 Hayy-
HOW JIMTEpaTypsl, COAEPKALICH MaTEMaTUYECKUE CBEICHUS U PE3YNIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JCATEIHHOCTH B COOTBETCTBUH C KBATH(DUKALMOHHOM XapaKTe-
PHUCTUKOM OakasaBpa 10 HallPaBJICHUIO, B TOM YHcie POPMUPOBAHUE YMEHUH HCII0JIb30BaTh OCBO-
€HHbIE MaTEMAaTUYECKHE METO/IbI B IPO(ECCHOHATIBHOM 1€ATENbHOCTH.

- IOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHAX LU(D-
POBOM TypOYJIEHTHOCTH M BBICOKMX TE€XHOJOTMUYECKHUX PHUCKOB COBPEMEHHOH LM(PPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS JUCHUILINHBI «MaTeMaTHUYeCKU aHalIu3) CleAyeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO IOATOTOBKY, HEOOXOAUMYIO JJIsl YCHEIIHOTO PeIeHHsI IPUKIIQAHBIX 3a/ay;

- (hopMHUpOBaHUE Y CTyJEHTa TpeOyeMoro Habopa KOMIIETECHIIUH, COOTBETCTBYIOIIUX €r0
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OO0yuenwue o qucruIumHe «MaTeMaTHYeCKH aHAIH3) HalpaBlieHO Ha (OpMUPOBaHKE y 00y4Ja-
IOIUXCs chaeayonmx kommnereHuil B coorserctBuu ¢ ®I'OC 16.03.03 (ypoBeHb OakanaBpuara)
M0 HAIPaBJICHUIO MOJTOTOBKU « DHEPro- U pecypcocOeperarre mpouecchl B XUMHUYECKON TeX-
HOJIOTUH, HEPTEXUMHUU U OUOTEXHOIOTHUN».

Koa n

HaNMeHOBaHUe

KOMIIeTeHIIMii
VYK-1. CnocoGeH ocymiecTs-
JATHh TIOUCK, KPUTUYECKHMA
aHanu3 M cUHTe3 uHpopMa-
WU, TPUMEHATH CHUCTEM-
HBbI MOJXOJ IJIsl pelIeHUus
MMOCTaBJICHHBIX 3a7a4

I/IH)II/IKaTopr JOCTHIKCHUSA KOMIICTCHIIUMN

NVYK-1.1. AHanu3upyer 3a/1a4y, BbIeIsAs €€ 6a30BbIe COCTaBIISA-
IOIHE

NYK-1.2. OcymiecTBisieT MOUCK, KPUTUIECKH OLEHUBAET, 0000-
IaeT, CUCTEeMaTH3UPYeT U pamkupyeT mH(popMaimo, Tpedye-
MYIO JUIS PEIICHHS TOCTABICHHON 3a1auu

NVYK-1.3. PaccmarpuBaer u npeajaraeT palvoHaJIbHbIE Bapu-
aHTBl PELIeHMs] TOCTABJIEHHOW 3ajjauu, UCIIONIb3Yysl CHCTEMHBII
MIO/IX0J, KpUTHUUYECKU OLIEHUBAET UX JOCTOMHCTBA U HEAOCTATKU

OIIK-2. CriocobeH MCcnoib-
30BaTh ~ MaTeMaTHYECKHE,
¢buznueckue, PU3NKO-XUMU-
YecKhe, XHMHUYECKHe Me-
TOJBI JJISl peIleHUs 3ajaad

NOIIK-2.1. YMmeer pa3pabaThiBaThb MaTeMaTUYECKUE MOJEIHU
XUMHUYECKUX U OMOTEXHOJIIOTUYECKUX MTPOLIECCOB U aHATU3UPYET
ux 3 PEeKTUBHOCTB.




npodeccuonansoit  nes- | MOIK-2.2. YMeeT ucnonp30BaTh MaTeMaTHIECKUE MOICITHU ITPU
TEIbHOCTH MPOEKTUPOBAHUY AIMAPATOB, TEXHOJIOTMUECKUX JIMHUHN U TEXHO-
JIOTUYECKHUX TapaMeTpoB JJis YNPaBICHUS MPOU3BOACTBEHHBIX
IIPOLIECCOB.

HOIIK-2.3. Ymeer ananuzupoBath 3(HPEKTUBHOCTh MaTeMaTH-
YEeCKUX MOJIENIeH U POEKTOB C HCIOIb30BAaHUEM HH(POPMAIOH-
HBIX TEXHOJIOTUH.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JluctumiimHa OTHOCHTCS K 00si3aTeNibHOM dacTu 6moka bl: Moayne «MaTtemaruueckue U ecre-
CTBEHHO-HAYUYHbIE TUCLUIUIMHBD.
JucuunnmHa «MaTteMaTHYeCKUi aHalli3» JJIOTUYECKH CBA3aHA CO CIAEAYIOIUMU JUCUUTUIMHAMU:
- MaTeMaTU4YEeCKU aHaJu3;
- huswmka;
- TEOpUS BEPOSITHOCTEN U MaTeMaTH4eCcKasi CTaTUCTHKA;
- MaTeMaTUYECKUE METO/IBI MOJICITUPOBAHMS (PHU3UICCKUX MTPOIIECCOB;
- TEOPETUYECKasi MEXaHUKA,
- MEXAHUKAa KUJKOCTH U rasa;
- TEepPMOJAMHAMUKA.

3. CTpykTypa u coep:kaHue TUCUUIIIHHBI

OO61mas TpyA0eMKOCTh AUCHUILIMHBI COCTABIISET 4 3a4eTHbIE eMHUIIBI -144 yaca.

3.1. Buabl y4eOHoii padoThI U TPYA0EMKOCTh

Ne
n/n Bup yuyeoHoi padoTbl fsg)y;qecmo Cemectp 2
1 | AyauTopHble 3aHSATHA 72 72
B ToMm uyucie:
11. | Jlekuuu 18 18
12. | CemuHapckue/mpakTHUECKUE 3aHITUS 54 54
13. | JJaboparopHbIe 3aHATHS - -
2 | CamocTosiTeIbHAsSI paboTa 72 72
3 | IpoMe:xxkyTouHasi aTTecTALUA
9K3aMeH c) e}
HTroro 144 144

3.2. TemaTu4yeckuii NIJIaH U3y4YeHUs TUCIHUNIMHBI

Pazmemén B npmiioxkenuu 1 k pabodeii mporpamme.



3.3. Coaep:xaHue pa3aesioB AUCHUILINHBI

BBeaenue

[Ipenmer, 3a1aun u conepkanre AUCUUIIIMHBL. OCHOBHBIE ATAIbl Pa3BUTHS JUCIUILINHBL.
CrtpykTypa Kypca, ero MecTo U poJjib B IOATOTOBKE OakanaBpa, CBA3b C IPYTUMH JIUCHUIUIMHAMU.

Paznea 1. luddepennuanbroe ncuuciaenue GyHKumni 01HOM nepeMeHHO |

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncioBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. dynknus. [Toctpoenue rpadukoB pynkiuit. [Ipenen pynkiuu. OCHOBHBIE TEOPEMBI O
npenenax Gynkun. [lepBsiit u BTopoii 3ameuareabHble npeensl. CpaBHEeHHE OECKOHEYHO MaJTbIX
1 OECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIble BEIMYMHBI.

Tema 2. HenpepbIBHOCTh (YHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKHM pa3pbiBa GyHKIINH,
uX Kjaaccuukaus. ACUMITOTHI rpaduka PyHKITUN, UX KIaCCH(PUKAIIHS.

Tema 3. [IpousBoanas ¢yakun. ['eomerpuueckuii U GU3NIECKUA CMBICT TPOU3BOIHOM.
[TpaBuna quddepenunpoBanust 1 GOpPMYIIbl BHIYUCICHUS TPOU3BOIHBIX. Tabiniia Mporu3BOIHBIX
OCHOBHBIX 2JIEMEHTApHBIX (PYHKIMI. Berancienne mpou3BoaHbIX (YHKIHMHA, 3aJaHHBIX Pa3JIny-
HBIM 00pa3oM.

Huddepennnan. [IponsBoansie n auddepeHnnansl BEICIHUX MOpAaKoB. [IpubnmxenHbe
BBIUMCJICHHSI C TOMOIUIBIO AU PEpeHIInANOB.

Tema 4.IIpasuiio Jlonutansa. ®opmyna Tenopa. PackpsiTre HeonpeaeIeHHOCTEN pa3iny-
HOTro Tuna. PaznoskeHne 0OCHOBHBIX dyieMeHTapHbIX GyHKIHi 1o hopmye Teitnopa. [Ipubnuxen-
HBIC BEIYHCIICHUS C ITOMOIIbI0 hopmyisel Telinopa.

Tema 5. OcHoBHBIE TeopeMbl U HEepeHIINATEHOTO UCYUCICHNUS. MOHOTOHHOCTDh (PYHK-
1H, SKcTpeMyMbl Heo0XoanMBbIe U TOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO 9KCTpPe-
myma. MccnenoBanue BHITYKIOCTH rpaduka ¢dyHkiuu. Touku neperuda rpadguka GyHKIHH.

OOmast cxema uccienoBanus GyHKIMK U MOCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HENpPEepBIBHBIX Ha oTpe3ke. Hauborbiee u HanMeHblee 3Ha4eHus (QyHKIUU Ha OTPE3Ke.

Paszpnen 2. lu¢ppepenuunaibHoe ucunciaeHne GyHKIUil HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHUX NMEPEMEHHBIX. JIMHUM U MOBEPXHOCTH ypoBH:A. YacTHbIE
npousBoaHbie. [lonubiil qudpdepenunan. Ilpon3BoaHbIE CIOKHOW PYHKIIMM HECKOJIBKUX Mepe-
MeHHbIX. YacTHbIe IPOU3BOIHBIE U JU(depeHmanbl BrICIINX nopsaakos. Teopema IlIBapia.

Tema 2. [IpousBonHas no Hanpasnenuto. I'panauent. Kacarenbnast k kpuoid. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyna Teitnopa. DkcTpeMyM (YHKIUU HECKOIBKHX
nepeMeHHbIX. Heo0Xxoqumble 1 10CTaTOUHbIE YCIOBUSI SKCTPEMYMa.

Pa3nen 3. UnTerpajibHoe ncUmncjieHue

Tema 1. IlepBooOpa3Has. Teopema cyliecTBOBaHUS HEOIpeaeeHHOro uHTerpana. He-
OTIpe/IeIeHHBIH MHTErpall U ero cBOMCTBa. Tabinia MHTErpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHK1MI. MeTo1 HenocpeICTBEHHOTO MHTETPUPOBAHMUS.

MeTobI HUHTETPUPOBAHMS C TOMOIIBIO 3aMEHbI IEPEMEHHOM, TIOJIBEIEHUEM 1101 3HaK JuddepeH-
nuana. Meto MHTErpupoBaHUs 110 YaCTsAM.

WHTerpupoBaHe paluoHAIbHBIX Jpo0ei, HHTErpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKITUH.

Tema 2. 3amaum, nIpuUBOAAIINE K MOHATHIO ONPEAECIEHHOr0 MHTerpana. OnpeneneHHbIn
WHTErPaJl, €r0 CBOMCTBA. Y CIIOBHSI HHTETPUPYEMOCTH. MIHTErpas ¢ mepeMeHHbIM IPeIeIoM HHTe-
rpupoBanus. @opmyna Hetorona — JleitbHuma. 3aMeHa nepeMeHHO B ONpeIeIeHHOM HHTETpale.

[IpunoxxeHus onpeesIeHHOr0 HHTErpajia B TeOMETPUU U MEXaHUKe (BBIYUCIICHUE TUIOIIA-
nei IIockux Guryp, AIUHBI KpUBOM, 00BHEMOB.



Tema 3. HecoOcTBeHHBIE HHTETPAJIBI IIEPBOTO U BTOPOTO pojia (110 6ECKOHEYHOMY ITPOMeE-

KYTKY, OT HEOrpaHHUEHHBIX (DYHKIIMI HAa KOHEYHOM MTPOMEKYTKE), X CBOWCTBA.

Tema 4. 3agauu, NpUBOIAIINE K KpaTHBIM MHTETpajaM. [[BOMHON U TPOMHON MHTETpabl,

uX cBoicTBa. [IpaBuiia BEIYMCIEHUS IBOWHBIX HHTETPAJIOB.

3.4. TemaTnka NpaKTHYECKHUX 3AHATHI M0 TUCHUIJINHE
«MareMaTHYeCKHH aHAJIN3»

Ne Tema 3aHsaATHA

n/n

1 Pazgen 1. DiieMeHTHI MATEMAaTHYECKOT0 aHAIN3A.

YucnoBas nocienoBaTenbHOCThb. [Ipenen 4uciaoBoil mociaenoBaTeaIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npeaensHoro nepexona. @ynkius. [Ipenen ¢pyakuu. Teopems! o mpee-
nax ¢pynkuuu. [TepBblil 1 BTOpoii 3aMeydaTesIbHbIE IPEAebl.

2 CpaBHeHne O€CKOHEYHO MAJIbIX U OECKOHEUHO OOJBIINX BETUYMH. DKBUBAICHTHBIE Oec-
KOHEYHO MaJlble BEJTMYUHBI.

3 PackpbITHe Heollpe1eIeHHOCTEH pa3IuyHoro TUIa

4 HenpepbBHOCTh QYHKITHI B TOUKE U HA TpOMEKyTKe. OTHOCTOpOHHHE TIpeAesbl. Touku
paspsbiBa pynkiuu. [Tpumeps! peenus 3a1a4u

5 [TpousBonnas Gpynkun. [lpaBuna muddepenunpoBanust 1 GOpPMyIIBI BEIYUCICHUS MTPO-
n3BoAHbIX. TexHuka quddepeHurpoBanHus

6 HuddeperunpoBanue oOpaTHbIX QyHKIMHA, QYHKIHHA, 33 JaHHBIX HESBHO, TapaMeTpHye-
CKkH, JorapupmMuueckoe muddepeHnpoBaHne

7 Huddepenmman. ['eomerpuueckuii cmbica quddepenmnuana. [IponsBoguasie u quddepeH-
1IMaJIbl BBICHIMX MOPAAKOB. [IpubamkeHHble BBIYMCICHUS C TOMOILBIO AU depeHnaios.

8 [IpaBuno Jlonurana. @opmyina Teisiopa. PackpbiTe HEONPENEICHHOCTEN Pa3IUYHOTO
tuna. Pa3nokeHus OCHOBHBIX 3JIEMEHTapHbIX GyHKUUH 1o ¢popmyse MakiiopeHa.

9 [TpubnmKkeHHBIC BRIYUCIICHUS C TIOMOIIBIO popmyisl Teitnopa.

10 | HomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccnenoBanue GyHKUUN U mocTpoeHue rpadpukos. [Ipumeps! (IpoaoKeHNe)
CamocrositenbHas pabota Nel Ha ceMuHape 1o QyHKIMSIM OAHON NEpEeMEHHOMN

12 | Pazgen 2. @yHKIMH HECKOJIbKHUX MepeMeHHbIX. JINHUU 1 TOBEpPXHOCTH ypoBHS. HacT-
HbI€ MPOU3BOJIHBIE U AU PepeHIInan NepBoro nopsiika.

13 | [onuwit quddepenuman. IIpousBoansie crnoxxHoN (yHkumu. [IponsBonHas GyHKuMH,
3aJlaHHOM HesiBHO. YacTHbIE MPOU3BOIHBIE U AU(depeHIHaTbl BRICIIUX HOpsAAKOB. Teo-
peMa llIBapua.

14 | IlpousBoHas 1o HanpaBJIeHHIO. [ pagueHT.

15 | DkcrpemyM (yHKIIMM HECKOJIBKHX NepeMeHHbIX. HeoOxoqumble u JOCTaTOUHbIE YCIOBUS
JKCTpEMyMa.

16 | CamocrosiTenbHast pagoTa Ne 2 Ha ceMuHape Mo (PYHKIMAM HECKOJbKHX NMepeMeH-
HBIX

17 | Pa3gen 3. UuTerpajbHoe HCUHCTIEHHE
IlepBooOpasnas. HeompeneneHHblit HHTETpal U ero CBOMCTBa. MeToJ| HemocpeaCTBEH-
HOT'O WHTETPUPOBAHMUSI.

18 | UnTerpupoBanue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, MOIBEICHUEM 0] 3HaK auddepen-
rrasia. MeTo1 HHTEeTPUPOBAHUS 110 YaCTSIM

19 | UnTerpupoBanue parioHaIBHBIX IpoOel, MHTErPUPOBaHUE HEKOTOPBIX BHIOB UPPALIUO-
HaJIbHBIX (PYHKINN

20 | MHTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKIIHH.
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Brruucnienue onpeaeneHHbIX HHTErpaioB 1o ¢popmyine Heiorona-JleiiOnuma. 3amena me-
PEMEHHON U MHTETPUPOBAHME I10 YACTSM B ONPEACICHHOM HHTErpae.

22 | IlpunosxeHus ONpeIeIeHHOr0 HHTErpalla B TeOMETPUU U MEXaHHKe (BBIYMCIICHHE TIJIO0MTa-
Jel TI0CKUX (pUryp, JUTMHBI KPUBOH).

23 | IlpunoxeHusl ONpeeIeHHOr0 HHTErpaia B TEOMETPHHN U MEXaHUKE (BBIUYUCICHHE 00be-
MOB, IUIOIIA/ICH MOBEPXHOCTH).

24 | HecoOCTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOT'O POJIA, UX BHIYHUCIICHHUE.

25 | 3agaum, mpuBOAIINE K KPATHBIM MHTETpanaM. BrraucieHune 1BOWHBIX HHTETPATIOB CBE-
JICHWEM K TOBTOPHBIM.3a/]aui HAa U3MEHEHHE TOPsI/IKa HHTEPUPOBAHUS B JTBOWHOM HHTE-
rpaiue

26 | I'eomerpuueckue u Hpu3NIECKHE TPUIOKECHUS KPATHBIX HHTEIPAJIOB, IPUMEPHI BHIYHCIIE-
HUSL.

27 | KOHTpOJIBHOE TECTUPOBAHUE 10 KYPCY.

4, Y4yeOHO-MeTOAM4YEeCKOEe U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

Vka3 IIpe3unenta Poccuiickoit @enepaunn ot 01.12.2016 Ne 642 «CTtparerun Hay4HO-TEX-
HOJIOrM4ecKOoro passutus Poccuiickoit denepanum.

[Tpuxa3z MunucrepcTBa 06pazoBanus u Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsiika MpUMEHEHUs OpPraHU3aAlUsIMHU, OCYIISCTBIIOIMIUMUA 00pa30Ba-
TEIbHYIO IeATEIbHOCTD, NEKTPOHHOTO 00yUYEeHHS, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH NpU peaan3aluu 00pa30BaTeIbHbIX IPOrPaAMM».

4.2.  OcHoBHasi JUTEpaTypa

Kynpssues JI.J[. Kpatkuii kypc marematudeckoro ananuza. T.1. uddepenunanpHoe u uH-
TerpajibHOE UCUUCIEHHs (YHKIMNA OJHON mepeMeHHOU. Psipr: YueOHuk [DeKTpoHHBIN pe-
cypc]: yue0. - DnexTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum goctyna: URL:
https://e.lanbook.com/book/71994 -3arun. ¢ skpana.]

4.3. JlonmoJHUTeJbHAs JUTepaTtypa

[Tuckynos H. C. IuddepenunanbHoe 1 UHTETpaibHOE UCUMCICHUS Ul BTy30B. B 2-X To-
Mmax. M.: UaTerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3yokoB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTUKH JIJI TEXHUYECKUX BBICIINX yueOHbIX 3aBenenuil. Yactu 1-4. M.: MI'TY, 2012. 400
IK3.

Kpatkuit xypc BbICHICH MaTeMaTHKH [DJIEKTPOHHBIM pecypc]: yuel. - DIeKTpoH. JaH. -
MockBa: JdamkoB u K, 2017. - 510 c¢.  [Pexum pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

byrpos f1.C., Huxonsckuit C.M. Briciias MaTemaTuka: yueOHUK JUIs BY30B B 3-X TomMax. M.:
Hpoda, 2009.

WuTterpanbHOoe McUUCeHre PYHKIMN OJTHONW U HECKOJIBKUX MepeMeHHBIX. Teopus momus: me-
TOJMYECKUE YKa3aHUs M BapuaHThl pacdeTHO-Tpaduyeckux pador // boxynoB M.A., bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
Marematnueckuii ananus. Teopus npenenoB u quddepeHnnanTbHOe HCUUCIEHNE: OCHOBHBIC
MOJIOKEHUS TEOPHH, METOJIMUYECKHE YKa3aHUsl M BapUaHThl pacyeTHO-Tpauueckux pador //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMW»,
2009.
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4.4. DJaekTpoHHBIE 00pa3oBaTebHbIE PecypChl

[IpoBenenue 3aHATHIA U aTTECTAIIM BO3MOXKHO B IMCTAHLIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
cTeMbI AUCTaHIIMOHHOTO 00y4eHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTrkay IEKTPOHHBIX 00OpazoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnenam
IPOrpamMMBl:.

D1eMeHTBl MaTeMaTHYEeCKOT0
aHaIM3a

WuTerpanbHOe HCUUCIICHHE
(GyHKIMK OJTHON epeMEHHOM
JuddepennmnanbHoe ucquciie-
HUE (QYHKIMI HECKOIBKUX I1e-
PEMEHHBIX

JlOnOJTHHUTEIbHBIE TTIaBbI MaTe-
MaTHYeCKOro aHaJIN3a

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

Pa3paboranusie DOP BKII0O4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboOT B QUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSOKEHHUSIMH TIPOPEKTOpa Mo yueOHO paboTe U/Uiu IIEHTPOM yueOHO-METOAUYECKON pabOTHI.

Ka)K,I[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIBbHBIM HCEOTPAaHUYCHHBIM JOCTYIIOM K 3JI€KTp0HHOI71

6I/I6JII/IOTCK€ MOCKOBCKOT'O ITOJIUTEXA

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

HuTepHeT-pecypchbl BKIOYAIOT Y4eOHO-METOAMYECKUE MaTepUaibl B JJIEKTPOHHOM BUJE, Mpe-

CTaBJIEHHBIE HA CAUTE mospolytech.ru B pa3aciic: ((I_[eHTp MAaTEMaATHUYCCKOI'O 06paSOBaHI/I}I»

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

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

[Tone3npie yaeOHO-METOAMYSCKHIE U MHPOPMAIIMOHHBIEC MaTePHAIIBI IPEICTABIICHBl HA CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH «IHTepHEeT» 1St OCBOSHUS

JMCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuiieH3UOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe NporpaMMHoe odecre-

YyeHue
Ne| HammenoBanue | Paspaboruuk [1O | Joctynmnocts (iu- | Ccbuika Ha Equnsliii peectp
(mpaBoobiaa- [IEH3UOHHOE, CBO- | POCCHUUCKUX MPOTPAMM JIJIst
TEJb) 060HO pacmpo- OBM u BJ] (npu Hannuum)
CTpaHSIEMOE)
1 | AstraLinuxCom [OOO JInnen3snoHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase id=9433
TEXHOJIOT " 75



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/
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

4.6. CoBpemeHHbIe TpodeccHoHaNbHbIE 023bI JaHHBIX M1 HHPOPMAaIMOHHBIE CIIPa-
BOYHBIE CHCTEMBbI

Hepeqeﬂb PECYpPCOB CE€TH HHTepHeT, AOCTYIHBIX IJIf OCBOCHHUA NUCIHUIIJIMHBI:

HaumenoBanue Ccbuika Ha pecypc JocTtynHocTh

HNudopManmoHHO-CTIPABOYHBbIE CHCTEMbI

HNudopmannonnsie pecypcesl Cetn

KoncymrantlLioc http:// www.consultant.ru | loctymHo

[Toptan ®@eaepaibHBIX rocyaap-
CTBEHHBIX 00pa3zoBaTelibHbIX cTaH- | http://www.fgosvo.ru. JoctymHo
JApTOB BBICILIETO OOpa30BaHUs

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ HoctymnHa B cetn UH-
TepHeT O0e3 orpaHuye-
HUH

IIpodeccuonanbublie 6a3bl JAHHBIX

ba3a maHHBIX HAYYHOH JIEKTPOH- http://www.elibrary.ru HocrymHo
HOM OMOIMOTEeKH
(eLIBRARY.RU)

5. MarepuajJibHO-TEXHUYECKOe o0ecnevyeHne QU CIUIIIHHbI

MarepuanbHO — TeXHUYeCKas 0a3a yHUBEpCUTETa oOecleurBaeT MPOBEIEHUE BCEX BHJIOB
SaHHTI/II)’I, npeaAyCMOTPCHHBIX y‘l€6HBIM IJIaHOM, U COOTBECTCTBYCT I[CflCTB}H—OHII/IM CaHUTApPHBIM U
IIPOTUBONOXKAPHBIM IPAaBUIaM U HOPMaM.

Kadenpa «Martematukay He pacriosiaraeT COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U MCTIONb-
3yeT yueOHble ayIuTOPUU U3 00111ero GoHa yHUBEPCUTETA.

HpI/I H€O6XO}II/IMOCTI/I JJI TIPOBEACHU A MHTCPAKTUBHBIX ITPAKTUYCCKHUX 3aHATHI HCIIOJIBb3Y-
I0TCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckne peKOMeHIAlNU

6.1. MeToanyeckue peKOMEeHIAUMH JIsl IPenogaBaTeJisi
110 OPraHu3annu 00y4eHus:

[Ipexne Bcero, ciaenyeT oOpaTuTh BHUMaHHUE CTY/I€HTOB Ha TO, UTO IPAKTHUUECKU BECh U3Y-
yaeMblii UMU MaTepuai He TpeOyeT Kakoi-mnbo crenuanbHO (JONOJHUTENbHOM) MOJATOTOBKH U
BITOJIHE MO’KET OBITh YCIEIIHO U3y4Y€H, €CIIU CTYACHTHI OyAyT IMOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBITOJIHATH JOMAIIIHUE 33/1aHUS U MTOJIB30BaThCs (IPU HE0OXO0AUMOCTH ) CHCTEMOH TTAHOBBIX KOH-
CyJbTallil B TEUEHUE KaXJO0ro ceMecTpa. Bomlenme B Kypc MaTaHalu3a pa3Jenbl SBISIOTCS
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KJIACCHYECKHUMH, B TO K€ BPEMS OHU MMPAKTUYECKH OPUEHTHUPOBAHBI, TAaK KaK UMEIOT ITUPOKOE pac-
IIPOCTPAHEHHUE JUIS PEILIECHMS PA3HOT0 POJa 3a1ad BHYTPU CaMOM MaTEMAaTUKHU U IIPUKIAAHBIX 3a-
nad. MIX ocBO€HHE MOMOKET CTYJIEHTaM JIOTHYEeCKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MIUCBMEHHYIO PeYb, YCIICIIHO MIPUMEHITh HAaKOIJICHHBIE 3HAHUS B MTPO(ECCHOHATEHON
JESITeIbHOCTH.

HeobOxomuMo ¢ camoro Havasna 3aHATUNA PEKOMEHIO0BATh CTYICHTaM OCHOBHYIO H JOIOJI-
HUTEJIbHYIO JTUTEPATypy, a B KOHIIE CEMECTpa JaTh CIUCOK BOIIPOCOB JJIs TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHH TI0 JUCHHUILTHHE CIEAYET 0053aTeIbHO TPONH(OPMUPOBATH CTY/ICH-
TOB O BUJE U (popMax TeKyIIed 1 MPOMEKYTOUHON aTTeCTallui O JUCIUILIMHE, CPOKaX UX MPO-
BCACHUS, YCIIOBUAX OOITYCKaA K HpOMC)KYTOLIHOﬁ arTeCTaluu, MIPpUMCHACMBIX BUJAX IIPOMCIKY-
TOYHOTO KOHTPOJIA.

N3noxenue TeopeTMuecKoro mMaTepualia JTOJKHO COMPOBOXAATHCS WIUTFOCTPATUBHBIMHU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU MPENoAaBaTeeM TaK, YTOObl TEXHUUYECKHE TPYIHOCTH U
BBIKJIAJIKH ITPU PECIICHWU 3aJa4yi HC OTBJICKAJIN OT I'NIABHOT'O: OCMBICJIICHUA UJICHU U CYTU IIPUMCH -
eMbIX MeTo10B. ClieqryeT Bcerja yka3blBaTh MPUMEPHI IPAKTHUECKOTO IPUMEHEHUS! PaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYII.

[IpakTuueckue 3aHATHUS AODKHBI ObITh OPraHU30BAaHbI MPEINOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTABAJIOCH BpEeMs Ha MEPHOINYECKOE BHITIOJIHEHHE CTYJICHTAMU HEOOJIBIION CaMOCTOSI-
TeIbHOU pabOTHI B ayAUTOPHH JIJISl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenonaBatenp, BeNyIUi IPaKTUYECKUE 3aHATHSL, JOKEH COTJIaCOBBIBATh yUEOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAMHYIO0 CUCTEMY 0003HAYCHHIA.

[IpenogaBatento ciaenyeT 100MBATbCSI CUCTEMATHUYECKONM HENPEPBIBHOM pabOThI CTYAEH-
TOB B TE€YCHHE CEMECTPA, HEOOXOAMMO BBISIBIISTH CUIIBHBIX CTY/ICHTOB U MIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT'O poja OJIMMIIMAJaX U KOHKypcax.

CTylIeHT J0JDKEH OLylaTh 3aMHTEPECOBAHHOCTH MPENOJaBaTeNs B JOCTHKEHUHN KOHEY-
HOTO pe3yJibTara: B MPUOOPETEHWHU OOYYArOUIUMHUCSA TMPOYHBIX 3HAHUW, YMEHUM WU BIAJCHUS
HAKOIUICHHOM nH(OopManuei uid pelieHus 3a1a4 B mpodeccnoHanbHOl e TeNbHOCTH.

6.1.1. Oo6pa3oBaTe/ibHbIE TEXHOJOTHH

[TpoBenenue 3aHATUI U aTTeCTALM BO3MOKHO B IUCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM CH-
CTeMbl AMCTaHIMOHHOTrO oOyueHus: yuusepcutera (C1O-LMS) Ha ocHOBE pa3paboTaHHBIX
Kaeapoil «MaTtemMaTHKay 3JIEKTPOHHBIX 00pazoBaTeibHbIX pecypcoB (DOP) no BceM pasnenam
porpaMMel (cM. 1. 4.4).

ITopsimok npoBeieHus pabOT B AUCTAHIIMOHHOM (hopMaTe yCTaHaBIMBAETCS OTIEIbHBIMU
pacropspKeHUSIMU TPOPEKTOpa MO y4eOHOW paboTe W/WiIM IEHTPOM Yy4eOHO-METOIUYECKON pa-
OOTHI.

6.2. MeToauyeckue yKa3aHus s 00y4al0MXCs M0 OCBOEHUIO
AUCHUTTHHBI

Paznen 1: nuddepenunanbHoe ncuucjiaeHne GyHKuuii 0JHOH NepeMeHHOi

[Tpu u3yuenun quddepeHnnanbHOro ucUucieHus GyHKINN 01HOM epeMeHHoN obpaTuTe
BHUMaHUE Ha MOHATHE Mpeena QyHKINY B TOUYKE U METO/bI ero BeluKcienus. [penen — oguo u3
OCHOBHBIX MOHSATHH MaTemMaThyeckoro aHanusa. Ilpu BblUMCIEHUU NpenesnoB (YHKIMHM HAJO,

0 o
MMPEKAC BCECTr0, BBIAICHUTDL XapPaKTEP HCONPEACICHHOCTU (6,;, 0- 0, 00 — 0O, 100) Yr100BI OBIIa-

JIeTh TEXHUKOW pELIEHUs 3a/1a4 Ha BBIUMCIICHUE NIPEEIIOB, HAI0 3HAaTh JBA 3aMEYaTeIIbHBIX IIpe-
nena, TaOauIly SKBUBAJCHTHBIX OECKOHEUHO MajblX, MpaBuwio Jlomurans, pa3iaudHble MPHUEMbI
PaCKpBITUSI HEOTIPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BHUJa (YHKIIMU U PELIUTh TOCTaTOYHO 0OJIb-
110€ KOJIMYECTBO 3a/1a4.
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[Ipyn w3ydeHUHn TeM, MOCBAIMICHHBIX MPOM3BOAHOW W muddepennuany QpyHKIUH, HAIO
OCMBICIIUTh UX TEOMETPUUYECKUI CMBICII, TOHUMATh pa3uine MeX 1y HUMU (quddepeHmuan - 3To
rJIaBHAs JIMHEWHAsS 4yacTh NMpupanieHus GyHKiun). TBepo 3HaTh (Kak TaOauIly yMHOKEHHS) hop-
MyJbl i depeHInpOBaHUs OCHOBHBIX JIEMEHTAPHBIX (DYHKIMN U npaBmia qudepeHpoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiIo AU epeHITUPOBAHUS CI0KHON QYHKIIUHN).

OObparuTte BHUMaHUE TaKKe HAa 0COOEHHOCTH U hepeHunpoBaHus PYHKIUH, 3aJaHHBIX
B HESIBHOM (hOopMe, TapaMeTpHUECKH, Ha IPUeM Jorapudmudeckoro auddepeHnupoBanusi.

Cremyer 4eTKO 3HaTh U YMETh MPUMEHSATh aJITOPUTM HCCIIE0BaHUs QYHKIUN U TOCTpOe-
HUS TpauKOB: onpe/ereHrue TOYECK pa3pbhiBa (M UX KiIacCU(PHUKAIUIO), aCUMITOT Ipaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAIBHOM ), HEOOXOIUMBIE M JOCTATOUYHBIE YCIOBHSI MOHOTOHHOCTH
(GYHKIINH, CYIIECTBOBAHUS JIOKATLHOTO KCTPEMyMa, MMPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUeK Tepernoa.

Paznen 2: nuddpepenunanbHoe ucuncieHne GyHKIU HECKOJIbKUX NePeMeHHbIX

[Ipu n3ydyeHun gaHHOTO pazjiena oOpaTuTe BHUMaHUE Ha TO, UTO (DYHKIUS IBYX IEPEMEH-
HBIX UMEET HArJISIHBIM TEOMETPUUYECKUN CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hano ocMbICTUTE MOHATHS YaCTHBIX MPOU3BOIHBIX U MOJHOTO nuddepeHimana u ocooeH-
HOCTbh WX BBIYHMCIICHHS], OBJIAJIETh TEXHUKOW BBIUYMCIICHUS MPOU3BOJIHBIX OT CJIOKHOW (PYHKITUU

HCCKOJIbKUX IICPEMCHHBIX. CJ'IeI[yeT O6paTI/ITb BHHMMAaHHC HaA TO, YTO IJIA Q)YHKHI/II/I Z = Z(X, y)CMC—
9%z
oxdy - dyox

HTaHHBIC YaCTHBIC MPOU3BOJHBIC BTOPOI'O IMOPAAKA paBHbI MCKAY co0oi: (TCOpCMa

[IBapua), To ecTh MOPAAOK AU PepeHINPOBAHUS HE UMEET 3HAUCHUSI.

JUist yHKIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIMH B IPOU3BOJIBHOM
HAIPaBJIEHUU XapaKTepU3yeTCs MPOU3BOAHOM 10 HANPaBJIEHUIO, & HaUOOJbIIas CKOPOCTh U3Me-
HeHMs QyHKIMU Oy/IEeT B HalpaBJIEHUU BEKTOPA I'palueHTA.

Crnemyer oOpaTtuTh B 9TOH TeMe BHUMaHUE Ha HEOOXOJMMOE M JOCTATOYHOE YCIOBHSA CY-
IIECTBOBAHUS SKCTpeMyMa (DYHKIIUN HECKOJIBKUX IT€PEMEHHBIX.

Pa3nen 3: HHTEIrPpajJbHOC HCYUCJTCHUE

B mHTEerpanbHOM MCUUCICHHH pelIaeTcs 3aaada, OOpaTHOM TOHM, KOTopas paccMaTpHBa-
nach B muddepeHInanTbHOM HCUUCICHUH: HEOOX0JMMO HalTH [utst naHHOW dyHKImHU f (X) Takyro
(GyHKIMIO, TPOU3BOIHAS OT KOTOPOM Obli1a Obl paBHa 3aaHHON. HTerpupoBanue GyHKuuit — 10-
CTaTOYHO CIIOXHBIHN pa3Jiesl MaTeMAaTUKHU, OBJIA/IETh KOTOPBIM MOXKHO TOJIBKO, €CITU CTYAECHT «BO3b-
MET» JOCTaTOYHO OOJIbIIOE KOJIMUYECTBO UHTErPAjIOB Pa3HOro THIIA.

Hano tBepao 3HaTh TaOiMIly MHTETPaOB OT OCHOBHBIX 3J€MEHTApHBIX (YHKLUH, OCHOB-
HBIE METO/Ibl HHTETPUPOBAHUS (3aMEHa ITEPEeMEHHOH, MOJIBEACHUE MO 3HAK JU(PepeHImaa, HH-
TErpUPOBAHUE IO YACTSIM, IPUEMbI BBIYMCICHUS HHTETPAJIOB OT PALMOHANBHBIX Apo0eH, OT pas-
HOTO TUTIA TPUTOHOMETPUUYECKUX (DYHKITHIT).

Hano ocMbIcIUTh €AMHCTBO MOJIX0AA K TIOCTPOEHHUIO OIPEIeIEHHBIX, KPAaTHBIX, KPUBOJIU-
HEWHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOSHHE HEKOTOPO MHTETPAbHOW CYMMBI U TIpe-
JIETIbHBIN IEPEXO/.

3HaTh TEOMETPUUYECKHII CMBICIT U OCHOBHYIO ()OPMYITY BBIYHCIICHHS OTIPEICTICHHBIX NHTE-
rpanoB — ¢popmyny Hetotona — JleiibHuna, reomerpuueckie U pu3nuecKkue NpuiaokKeHus onpee-
JICHHBIX W KPAaTHBIX MHTErPAJIOB, YMETh HAXOJHUTh IUIOMIAh TUIOCKOH (UTYpHI, JJIMHY KPUBO,
00BbEeM U TIONIA/Ib TOBEPXHOCTH TEJ BpaIlleHUs.

7. ®OoH OLIEHOYHBIX CPEACTB

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

1. Mertoanl KOHTPOJIA U OICHUBAHUSA PE3YJILTATOB O6y‘-ICHI/I}I.
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2. lllkana 1 KpUTEpHH OIIEHUBAHUS PE3YJIbTATOB O0yUCHUS.
3. OLleHOYHBIE CPEACTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IlpoMexyTouyHasi aTTeCTallUs.
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Ilpunosicenue 1

TemaTHyecKkuid MUIaH TUCHUATLUIAHBI « MaTeMaTHYeCKUH aHAJIU3» 10 HAMPABJIEHUIO MOATOTOBKH
18.03.02 «Hepro- u pecypcocodeperaminme npouecchbl B XUMHYECKOH TeXHOJIOTUH, HepTeXuMHU U OMOTEXHOJIOT UM

Ipoduasn:

«KOMHLIOTepHOG MOJECJIUPOBAHME IHEPTO- pecypcocﬁeperamumx TEXHOJIOTUH U Mnmpous3BoOaACTB»

(0axanasp)

®opma 00y4eHUs — OUHAS
Tox mpuema 2024/2025

Buabl yueOHoii padoThl,

Buabl camocTosiTe1bHOM pa-

BKJIIOYAsl CAMOCTOSATEJIbHYI0 Popuer
] paboTy CTy1eHTOB ! ot arrecra-
e
e 5 z £ ’ CTyeHTOB uuu
o Pa3znen & % § M TPYA0EMKOCTH B 4acax
6 = 8 Pe-
K.P
JI | II/C | JIag | CPC | KCP KIL | PTP | pe- | K/ip | D 3
par
Bropoi cemecTp
Paznen 1. InddepenunanbHoe uc-
yncjaeHue GyHKUM 0IHOI nepeMeH-
1.1 | HoM. YncnoBas Mocie0BaTeIbHOCTD. 2 1 2 2 4 +

[Ipenen ynciaoBO# MOCIEAOBATEILHOCTH
u ero coiictsa. [IpaBuna npeaensHoro
nepexona. Oynkuus. [penen pynkuuu.
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Teopemsl 0 mpenenax GpyHKIUH.
Boiiaya 3aganuii PI'P Ne 1 mo mare-
MATHYECKOMY aHAJIU3Y.

1.2

IlepBbIif 1 BTOPOIl 3amMedaTesIbHbIE TIpe-
nenbl. beckoneyHo maiibie 1 6eCKOHEYHO
OoJbIIME BETUYMUHBI. DKBUBAJCHTHbBIC
0OEeCKOHEYHO Malible BEeIHYUHBI. Packpbli-
THE HEeOIpeIeJIeHHOCTEN pa3HOro THIIA.

1.3

HenpepsiBHOCTh (PYHKIMI B TOUKE U Ha
npoMexyTke. OTHOCTOPOHHUE IIPEIEIbI.
Touku pa3pbiBa GyHKINH, UX KIaccupu-
KaLlHsl.

1.4

[TponsBonnas Qynkmuu. ['eomerpuue-
CKUI 1 MEXaHUYECKHI CMBICT IIPOU3BO/I-
Hoit. IlpaBuna nuddepeHnupoBanus u
dbopMyIbl BBIYMCICHUS TPOU3BOIHBIX.
Tabnuna npou3BOJAHBIX OCHOBHBIX 3Jie-
MeHTapHbIX ¢yHKIui. Texnuka nudde-
PEHIIMPOBAHUS

1.5

Hudbdepennman. [IpousBogusie u nud-
dbepeHnuansl BeICIIMX MOpsKoB. [Ipu-
OJIKEHHBIC BBIYMCIICHHS C TIOMOIIBIO
b depeHIanos.

1.6

[TpaBuno Jlonutansa. @opmyna Tewmopa.
Paznosxennss OCHOBHBIX OJICMCHTAPHBIX
¢byukuuii mo dopmyne Teiinopa. [pu-
OJIM)KEHHBIE BBIYUCIEHUS C IIOMOIIBIO
dbopmysl Telnopa.

1.7

OcHoBHBIE TeopeMbl U hepeHIanb-
HOTO  HCYMCICHHA. MOHOTOHHOCTb
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¢ynkuuu, skcrpemymbl. Heo6xoanmeie
U JOCTaTOYHbIE YCIOBUSI MOHOTOHHOCTH,
JOKaJIBHOTO JKCcTpeMmyMma. Hccnenosa-
HHUE BBINTYKIOCTH rpaduka (QyHKIUH.
Touku nieperuda.

1.8

OO6mias cxeMa uccieoBanus QyHKINH U
noctpoeHuss ee Trpaduka. CBoiicTBa
(GyYHKIMA, HEMPEepBhIBHBIX Ha OTPE3Ke.
HanbGonrliee 1 HauMeHbIllee 3HAUCHUS
(GyHKIIMY Ha OTpe3Ke.
CamocrositesbHas padora Nel Ha ce-
MHuHape mo (QyHKIUSIM OIHOH mepe-
MEHHOM

1.9

Pasznen 2. ®dyHKOMsSI HECKOJIBbKHUX Iie-
pemenHbIX. [Ipenen u HeNpepbIBHOCT.
OCHOBHBIE  CBOMCTBAa  HEMPEPHIBHBIX
¢yukuuil. Yactaele nponssoausie. [1om-
HBIN uddepeHman.

Brinauya 3aganuii PT'P Ne 2 no ¢dvuk-
UM HECKOJIbKHX NMepeMeHHbIX

1.10

[Ipou3BoHbBIE CNOXKHOW (YHKIMH HE-
CKOJIbKMX TepeMeHHbIX. YacTHble Mpo-
U3BOJHBIE U AU PepeHuanbl BbICIINX
nopsakoB. Teopema IBapua. IIpous-
BOJIHAs 10 HaNpasJeHUI0. ['pagueHT.

10

1.11

OKcTpeMyM (pyHKIIMM HECKOJIBKUX Iepe-
MeHHbIX. Heo0Xo1uMBble U OCTaTOUHbIE
YCIIOBHS SKCTPEMyMa.
CamocrosiTeibHas padora Ne2 Ha ce-
MHHape N0 (QYHKHUSAM HECKOJbKHX
nepeMeHHbIX

11
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1.12

Pa3nen 3. UnTerpasbHoe HCHUCIeHHE
[TepBooOpasnas. HeonpeneneHHblii uH-
Terpan u ero cBoiicrBa. TaOnuia wHTE-
IpajoB OT OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. MeTtoa HemocpeacTBEHHOTO
MHTETPUPOBAHUS.

Boiiaua 3aganuii PI'PNe 3 no unTe-
rpajibHOMY HCUYHMCJIEHUIO

12

1.13

WHTEerpupoBaHUE C IMOMOIIBIO 3aMEHBI
HePEeMEHHOM, TO/ABEJACHUEM TIOJ 3HAaK
muddepernmana. MeToq MHTErpUpoBa-
HUSI 110 9aCTIM

13

1.14

WuTerpupoBanne parydoOHATBHBIX JIPO-
Ocil MHTErpUPOBAHNE HEKOTOPHIX BHJIOB
UPPAIMOHATIBHBIX W TPUTOHOMETPHYC-
CKUX (PYHKIIHI.

14

1.15

3anauu, NpUBOJALINE K MOHATUIO OIpe-
JesleHHoro uHrerpaia. ColcTBa omnpe-
neneHHoro mHrerpana. @opmyna Hero-
ToHa-JleitOHMIa. 3aMeHa epeMeHHON U
WHTEIPUPOBAHUE IO YaCTAM B OIIpeJe-
JICHHOM HHTErpase

15

1.16

[IpunoxkeHus ONPENENIEHHOTO HHTE-
rpajga B TEOMETPUU U MEXAHUKE (BBIYMC-
JeHWe IUIoIIaJied IJIOCKUX  Quryp,
JUIMHBI KPUBOH, 00BEMOB, TUIOIIAAEH TO-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTETpabl MEPBOTO U
BTOPOTO pOJia, X CBOMCTBA.

17

1.18

3ajauu, NpUBOAAIINE K KPATHBIM MHTE-
rpajaM. JIBOMHOM M TPOWHOW MHTE-

18
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rpaJibl, UX CBOMCTBA. Brruncienue aABou-
HBIX MHTErPAJIOB CBEJIECHUEM K IMOBTOP-
HeIM. ['eoMeTpuueckue u Qu3NYEcKue
MIPUJIOKEHUS KPATHBIX HHTErPAJIOB
KonTposabHoe TecTUpOBaHUE

dopma aTTecTalNU 19-21
Bcero yacoB no AMCHHUILINHE 3
18 | 54 72 3 camt
PT'P )
pao.

18




Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTteMaTHYECKHUN aHAJINU3)»

Hanpasnenue noarorosku: 18.03.02 «3uepro- u pecypcocOeperaromniye mporecchl B XAMHYECKON
TEXHOJIOTUH, HEPTEXUMHUH ¥ OHOTEXHOJIOTHH.

[Tpodwis: «HampasneHHocTs (1poduis) «KoMibioTepHOe MOJETUPOBAaHUE YHEPTO- U pecypcocode-
PETafoNINX TEXHOJOTHI 1 IPOU3BOACTBY.

Kadenpa: «Matematuka.

I.METOZ[])I KOHTPOJISAA U OMCHUBAHUA PE3YJIbTATOB oﬁyqennﬂ

J1J1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH TPOrpaMMOoii
IIPEyCMOTPEHBI CIEAYIOIINE BUbl KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCTIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkajia 1 KpUTEPUN OLECHUBAHUSA Pe3YJIbTATOB 00y4eHH S
®opmMa NPOMEKYTOYHOM aTTECTALMHU: IK3aMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS IO pe3ysibTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YI€OHBIM ITAHOM IO TaHHOW JTUCIIH-
IUIMHE, [IPU 3TOM YUYUTBIBAIOTCS PE3YJIbTaThl TEKYILErO0 KOHTPOJS YCIIEBAEMOCTH B TEUYEHHE Ce-
MecTpa. OleHKa CTEeNeHU JOCTHXKEHUS 00Yy4arolUMUCS MIaHUPYEMBIX Pe3yIbTaToB OOY4YEHHUS I10
JUCIUIINHE POBOJUTCS MPENoJaBaTesIeM, BEAYIIUM 3aHATHS M0 AUCHUIUIMHE METOJOM IKCIIEpT-
HOU oueHkH. I1o uToram mpoMeXyTo4HOM aTTECTALMU MO JAUCLHUIUIMHE BBICTABISAETCS OLICHKA «OT-
JIMYHOY, «XOPOILO0», «yIAOBIETBOPUTEIBHO» UIH «HEYIOBIECTBOPUTEIBHO.

Ixana oueHuBaAHUA Onucanue

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTalMu, NPeIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJACHHBIM B
OTnn4HO TabynLax, onepupyeTr NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMU, PUMEHSET UX B CUTYaIUSX MOBBIIIEHHOW CIOXKHO-
ctu. Ilpm sToM Moryr OBITH JONYUIEHBl HE3HAUUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMsI MpPH MEpeHoce 3HaHWM u
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE 3a/1a4H.
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Xoporo

BelntonHeHsl Bce 00s13aTe/IbHBIE YCJI0BHUSI MOATOTOBKH CTY-
AEHTA K INPOMEXKYTOYHOH AaTTeCTAalluM, MPEITyCMOTPEHHBIE
nporpamMmoi JucuuIuiiHbl. CTyIeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTESIM, [IPUBEICHHBIM B
Ta0JIMIaX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
HaBbIKaMu. B To e Bpems npu OTBETE I0MYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYeTaMH, HE BIIHAIO-
IIMMU Ha OOIIUI X0/ PEILICHHUS.

Y 10BIIETBOPUTEIBLHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTeCTalluM, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabIHUIax, ONEepUpPYyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIkaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, TP OTBETE HE
JIOITyCKAeT IrpyObIX OMMOOK WM MMPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBaHUH OTBETA OTCYTCTBYET JOJKHAs CBSI3b MEXK]Y aHa-
JIU30M, apryMeHTalued U BBIBOAAMHM, B PELIECHUH 3a1a4 MOTYT
coJiepKaThes rpyOble omUOKu. J{71s HoTy4eHus IpaBUIbHOIO OT-
BeTa TpeOYyIOTCsl YTOUHSIONINE BOIPOCHI.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbmosiHeHbl 00si3aTe/ibHbIE YCJIOBHMS IOATOTOBKHM CTY-
AEHTAa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuiuesl, MJIM cTtyneHT neMoHCTpupyeT He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, IOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, IPOSBIIAETCS
OTCYTCTBHUE 3HAHUM, YMEHHM, HABBIKOB II0 PAAY IOKa3aTelew,
CTYAECHT UCIBITBIBACT 3HAUYUTENBHBIE 3aTPYIHEHUS IIPU OIEPHU-
POBAaHUM 3HAHUSAMU U YMEHUSMMU.

3. OueHo4YHbBIE CPeCTBA

o/

HaumenoBaunue
OLIEHOYHOTO Cpel-
CTBa

[IpencraBnenue one-
HOYHOTO CPEZCTBA B
OOC

Kpatkas xapakrepucTuka OlEeHOYHOTO
cpeicTBa

KonrtponsHas (ca-
MOCTOSITEIbHAS)
pabora

(KP)

CpencTBo NpoBEpKH YMEHUN MPUMEHSThH
MOJTyYeHHbIE 3HAHUS JJIS pelleHus 3a7a4y
OIIPEACIIEHHOIO0 THMA IO TEME WU pas3-
neny

KOHTpOJ’ILHLIC 3aaa-
HHA

PacuerHo-rpadu-
yeckas pabora

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HaHMSI 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajaad

Kommniexkt  3amanuii
JUIs1 BBITIOJTHEHUS pac-
YeTHO-TpapUIeCcKOi
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(PI'P) WIM 33JaHdid 10 MOMAYJIIO WM AWCIH- | pabOThI
IUIAHE B EJIOM.

Cpe,[[CTBO KOHTPOJIA, OPpraHM30BaHHOC KaK
cricnuajbHas 6CCCI[3. neaarorun4cCKoro pa-

VYcrHblii onpoc, O0OTHHMKA C OOydJarIIMMCS Ha TEMbI, CBS- Bomnpoce! o
3 cobeceoBaHue, | 3aHHbBIC C U3ydyaeMOM AMCIUIUIMHOM, U pac- | TeMam/pa3zenam Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beMa 3HAHUM LUATUIAHEI

oOydarolierocsi 1o ONpeAcIeHHOMY pas-
Jieny, TeMe, Ipobaeme U T.11.

Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tecr MTO3BOJISOILAS aBTOMAaTU3UPO-
(T) BaTh NPOLENYPY U3MEPEHHUS YpOBHS 3Ha-
HUW 1 YMEHUH 00yJaromerocs.

5 | Dx3amenanuonHubie | CpeCTBO TMPOBEPKHM 3HAHUW, YMEHUH, | DK3aMEHaIlMOHHBIE
OMIIeTHI HABBIKOB. MOKeT BKJIFOYATh KOMIUIEKC T€O- | OUIIETHI

B pPETHUYECKUX BOIMPOCOB, 3aJad, IpaKTHue-
(9b) CKUX 3aJaHuil.

BapuanTt Tecra

3.1.Tekymnii KOHTPOJIb

OneHoYHbIE CpeICTBA TEKYLIET0 KOHTPOJISI yCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 33/1aHNs B popMe OJIaHKOBOTO TECTUPOBAHUS IS KOHTPOJISI OCBOSHHS 00YJarOIIMMUCS pa3aeioB
JUCLUIIIUHEL, pueM PI'P.

Conep:xanue pacueTHO-TpapuUeCKux pador.

PacuerHo-rpadpuueckas padora Nel no nuddepennuajbHOMy HCUMCTEHUIO PYyHKIUI OTHO
NepeMeHHOH

KpaTkoe copepxaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
ITpenen uncioBoi MOCIEIOBATENBHOCTH, Npeen (PyHKIHH.
HccnenoBanuie pyHKINN HA HETIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX GYHKIUH.

UccnenoBanue GpyHKIIUH, TOCTPOEHUE TPAPUKOB.

PacuerHo-rpadgmyeckast padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIePEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
ODYHKINHY HECKOIBKUX MEePeMEeHHbIX. YacTHBIE TPOU3BOIHbIE. [IpOM3BOIHBIE OT CIOXKHBIX (PYHK-
. [Ipon3BoHas 10 HAMIPABIEHUIO U IPAJUEHT. DKCTpEeMyM (DYHKIIMH JBYX NEPEMEHHBIX.

PacuerHo-rpadguyeckast padora Ne 3 10 HHTErpaJIbHOMY HCYHMCICHHIO.

Kpatkoe copeprkanue u dTanbl pac4eTHO-TpaPUIECKOi pabOThI:
Ilepguiti sman:
MeTtopl HHTErpUpOBaHus. Beluncienne HeonpeaeneHHbIX HHTETPaloB.
Bmopoii sman:
[TpunoskeHus onpeseneHHbIX HHTErpaioB. McciaenoBannue cXoAMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KommiekT 3aganmid

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

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiftu npenensi:

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

" (Ln) —(2-n)’ e {n+5+n

n2

. 2n2+3 3n+l
||m( . ( 2 ) . n-10

o 2 limn{+/n - lim _
n— 2n° +1 bl +1—-n

. 2x2+11x+15 . 4x2

lim

x—-3 x+3 " x>0 sin23x’

2n+1 _5n—1 lim sin3x

- - ctg7x
oo 3n+2 +5" X—0 1_ex2 )!Lnjo(l—3X)
0, X<-rx
y=<sinx, —r<x<0
7, x>0

2. UccnenoBaTh Ha HENIPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haiitu npousBoaHy0 GyHKINH:

2(3x3 +4x% =X —2)

y= 151+ x "y =Inarcsiny1-e*.
3P+l
3t
tg x — ctg X (t

y =arctg ————. y=sm(—+t )
2 3

C0S6X 1
=——————— y=arctg’ ——=+sinIn2
y 3sin(12x+1) y =arctg o +sinin2x
JIx

=arctg® In—— _

d J X+2 y—(\/;)

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

4. CocTaBUTH YpaBHCHUA KacaTeJbHOU M HOpMaJIN K I[aHHOﬁ KpHBOﬁ B TOYKEC C a6CHI/ICCOI>’I Xo-
y=x2+8Jx—-32, x,=4.

5. IlpoBecTH MONHOE UCCIIEOBAaHUE U TIOCTPOUTD IpauK X

q)yHKI[HH HECKOJIBbKHUX HepeMeHHbIX
x%+3y?
Xy

1. Haiitu 9acTHbIE MPOU3BOJHBIC BTOPOTO NOPS/IKA, YOCTUTHCS, UTO Zyy, = Zyy! Z =

2
2. Haiiu rpagment ¢ynkunn z = f(x,y) BTouke My(xg,yo): z = 2=

= Mo(46).
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3. UccnenoBath Ha SKCTpeMyM QYHKIUIO z = x% — x + y? + 2y.

HNuTerpupoBanue

Boruncanrtn HEOIIPEACJICHHBIC HHTEIPaJIbl

%, x-27%dx, | (x + 1)e* dx, | xcos3xdx, [ e*cosxdx,
2

dx dx x+18 x+1 sin3x
dx dx dx
fx2—6x+18’ fx2+6x+5’ f(x—6)(x+2) ! fx2+3 ! J-coszx !

Boruucauthb ONpEeacJCHHbIC HHTEI'PAJIbI

T6 ., . o 1 _ x dx
Jy, ~ 3sin®xcosxdx, fm f(x De*dx, fl PN rurre
6 2 1+4x2 —4 dx 1x242x

J-1 1+\/3x f 2 arctgx f o fO x2+1 dx,

V3 X3 2 dx
fo s 4% fo V4 — x2dx, f 3sin?xcosxdx fom

dx
f(x_l)exdx fl x\/7+lnx

Heco0cTBeHHbIE HHTETPAIbI
1. VkaxuTe, KaKoi U3 HECOOCTBEHHBIX MHTErPAJIOB ABJISETCS CXOISIIAMCS
0 © _3 1) S
J; Vxdx, [ x73dx, [ VaSdx.

dx
00 14x2

3. Beruncnuth HUHTCIr'pajl, YCTAHOBUTH €TI0 CXO,Z[I/IMOCTI) HJIN paCXO0aAUMOCTDb fl Inxdx

2. BeluMcnuTh UHTETpajl, yCTAHOBUTD €r0 CXOAMMOCTh WIIM PACXOJIUMOCTb f

4 BI)ILII/ICJ'II/ITB HeCO6CTBeHHBII/I I/IHTGFPELH f YCTaHOBI/ITI) €ro CXoaAnMoCThb UJIN
PacxoauMOCTb.
o 1 dx
5. BI)ILII/ICJ'II/ITB HeCO6CTBeHHBII/I I/IHTGFPELH f—l x—z, YCTaHOBI/ITI) €ro CXoaAnMoCThb UJIN

pPacxoauMoOCThb.

6. Beruncnute HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb f o 1+x2

7. BBIYMCIUTBH UHTETPAJ, YyCTAHOBUTD €0 CXO)II/IMOCTB WJI PACXOIMMOCTh f Inxdx

8. BeruucianTh HecOOCTBEHHBIN HUHTErpan f 2, YCTaHOBI/ITI) €ro CXO0aAuMOCTh HUJIN

pPacxoaguMoOCThb.

KpaTHbie uHTErpajnl

1. 3MeHnTh MOpsII0K MHTETPUPOBAHUS B JJBOMTHOM MHTETpaJIe

a Jy dx [y G y)dy, b. f dy [ f(x y)dx.

2. Beluncanrs ff(D)(lo —x2—y?Ydxdy,D = {(x,y) V1 <x<20<y<2}
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3. Beruuciauts

ﬂ(lezyz +16x3y3)dxdy;
D

D: x=1 y=x% y=—J/x.

4. BeIUUCINTH

I (D)(xZ + y)dxdy,D — MHOKECTBO TOYEK IJIOCKOCTH, OTPAaHUYEHHOE JIHHUSMU

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

5. Haiitu mmomane Gurypsl, orpaHU4eHHON JTAHHBIMH JIMHUSIMU
y=3/x, y=4e*, y=3 y=4.

6. Haiitu momans Gpurypbl, OrpaHUdEHHON IMHUAMU Y = X2, Yy = —X + 2

8. Haiitu 06beM Tena, moaydeHHOro BpamieHueM BoKpyr ocu OY Qurypsl, orpaHU4eHHON JTHHU-

amu y=x3,y=1,x=0.

9. Haiitu 00beM Tema, MOTy4eHHOTO BpameHueM BOKpyr ocu OX¢urypsl, orpaHHuEHHON JTUHHSIMA

y=x%y*=x.

KonTposabHubie padoTsl (IpuMepbI)
Bapuaunr

1. Toctpouts rpaduk: Y = SCOS2X

2. Haittu npenensi:

2 2
“m(S—n) +(5+1) . 1-cos2x XP—x2—x—2
- (5_n 2 5+n 2 Ilmz— lim
1) (5-n) ~(5+n) 2) 0 e -1 3)H2x3—2x2+x—2
x* —x-1 1 P
lim — “m(—HCOS XJX Iim(x—\/xz—x+1)
4) X—2 |n(X—1) 5) x>0\ 14+ XCOS X 6)X%°°

-X, X<0

y=:x*,0<x<2

3, Xx>2
3. UccnenoBath Ha HEMPEPBIBHOCTD U BHIIOJIHUTD YEPTEK:
Bapuanr
1. Haiitn nmpon3BoHyO Y.
y =arctg®In X JX
a) X+2 6) y= ( X)
X3
sin(x—2y)+—=7x .
B) y r) Xx=e"'cost Yy=¢€ cost
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. [1 1 J
lim| =—
—-=\ X arctgx

o X
2. Haiitu

3. IlpoBecTH MOHOE UCCIIEAOBAaHUE U TOCTPOUTH IpaduK X
Bapuanr.

u o
N(_’l . BBI‘-II/ICJII/ITB HpOI/I3BOIIHYIO 110 HaHpaBHeHI/IIO E U HAUTU MOI[y.]'IB BeKTOpa I‘paI[I/ICHTa JJIA

X

byHKIMN U = 2Xy + 5 + z3 B Touke A(6;9;1) B HANPABICHUH, COCTABIAIONIEM C OCIMH KOOP-
_3 _ 6 b3

JTUHAT YTIBI COSQ = ;,cos,B =Y < >

Ne2. Mccnenosath Ha skcTpeMyM Qynkunuio z = xy(1 — 4x? — 4y) — 5.
Ne3.z =In(y —x*), x =+/sint,y = cost. Haiitu %.

Bapuanr

Boiuucanumo:

1. ff%. 2. [7(2x + 1) - Inxdx.
3x%2-4 sin33x 2x—-1
3. fx2+4x dX4 fdeSfde

1. BrruncnauTe uHTErpanbl:

+00 —x2 +o0  dx
xe X dx . .
fl fe x-VInx

I/I306paSI/ITB o0acthb HHTCTPUPOBAHUA U USMCHUTH MMOPAAOK UHTCTPUPOBAHUS B IIOBTOPHOM HHTC-

rpaje
0 V25-x2
f dxf f(x; y)dy.
-4 Jo

Boruncnute miomanbs GUrypbl, OrpaHMYEHHOM JMHUSIMH

y=2—-x%y=nx
BapuaHT 3a1aHuil TPEHHPOBOYHOIO TECTA.

3agaun

3
. Py o =M, dy_’)
1 uactn 1, y=sinlnx,y’y" - 2. X 3.
y =3x" +xe*,x,=2[1x=0,1, 0y —?

4. HaiiT npon3BOAHYIO Y
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y =2 Sin4 X—_3 arctg7x
S X 6) Y =X

e¥ +X =C0S3X

B) X r) X=cost+sint y=sint-tcost

2
5. MccneioBaTh Ha 9KCTPEMyM F(x)=(x=3)"(x-5) .

(]
y=—
6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH X
X3
7. Haiitu HanGosplee, HaMMEHbIIee 3HaUeHNe PYHKIUU 3 Ha oTpe3ke b .
2 X= !
8. ITocTpouTh KacarenbHyIO K rpaduky GyHKIHUN f (X) = 3arccos x B TOYKE 2,
2 yacTthb 9. HaiiTu nipenensr:
2 2
—(2+n
lim - (2+ > lirm 192X lim X +2x-3 lim 19°%
1) n—ow (2+n) —(1—n) 2) X0 e2X _1 3))(4)_3 X3+5X2+6X 4) X%%tggx
3 gyacTh
0, Xx<—rx
y=<sinx, —z<x<0
7w, X=0
10. MccnenoBate Ha HENPEPHIBHOCTD U BBIMIOJIHUTD YEPTEXK:
X3

2
11. [IpoBecTu mosHOE MCCIEI0BaHNE U TOCTPOUTH rpaduk X -4,

Kpurepun onenkn:

- OLIEHKA «3aYTEHO» BBICTABIISIETCS CTY/IEHTY, €CIIM OH PETYJSIPHO B TEUEHUE CEMECTpa MPEICTaBIISI
pEeLIeHNs 3a/1a4, BBIITOJHIII MOJHOCTBIO BCE 3a/laHUs U UX 3aILUTUI, OTBETUB HA BOIIPOCHI NIPENOJIa-
BaTelIs;

- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYAEHTY, €CIIM OH HEPETYJSIPHO B TEUEHUE CEMECTPA MIpPEel-
CTaBJISUI PELICHUS 3a/1a4, BBIIOIHIII 3a/1aHKs HE IIOJHOCTBIO MM BOOOIIE HE MPEACTaBIsLT pabOThI
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX HA BOIIPOCHI IIPENoAaBaTells.

Jlnist ipoBeieH sl TEKYILEro KOHTPOJISL 3HaHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (popmate B pas-
paboTanHBIX Kadenpoil «MaremaTrka» OHJIAHH-Kypcax UMEIOTCs MPOMEXKYTOUHbIE (IPOOHBIE) Te-
CTBI.

3.2. IIpomeskyTOUHAS aTTECTAIUA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B YCTHOU (opMme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH He Oosiee 45 MUH.
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bunet BKiIrOYaeT TEOPETUYECKUI BOMPOC U 3a1a4H.
KoMIUIeKThI DK3aMEeHAIMOHHBIX OMJIETOB XpaHsATcs Ha Kadenpe «Maremarukay.
TunoBble BApPHAHTHI OWJIETOB NMPUJIATAIOTCS.

AN s

©o

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

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

KommuiekT Bonpocos

0o gqucuumiInae «MareMaTudecKui aHaJIn3»

JAuddepenunanbroe ucuncienne GyHKuuil 0HON NMepeMeHHO

[ToHsTHE TIEpEMEHHOM BEIMUYMHBI U 00J1aCTH €€ U3MEHEHMUSI.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCu(UKaLus GyHKIUH.

Omnpenenenre U TUIBI YUCIOBOM MOCIE10BATEILHOCTH.

IIpenen 4yncinoBoil nociaenoBaTeaIbHOCTH. ApUdMeTHUecKue onepanuy Haj 0CiIeA0BaTeNbHO-
CTSIMM.

VYcnoBus cyliecTBOBaHHMS KOHEUHOI'O MpeJieNa YUCIOBON MOcIe0BaTesIbHOCTH (TeopeMbl Ko
u Beiieputpacca).

Bropoii 3aMeuaTenbHbli mpeed.

[Ipenen pynkuuu. Onpenenenus. ['eomerprueckas HHTEpIpeTaLys MOHATHUS IIpesiena ¢ yHKIUH.
CaolicTBa IpeaEIoB.

beckoneuHo mainble, 0eCKOHEUHO O0bIlNe QYHKIUH.

IlepBblii 3aMevaTeNbHbBIN PEAC.

beckoHeyHO Maible BENMUMHBI. DKBUBAJIEHTHbIE OECKOHEYHO MaJlble M UX MCIOJIb30BaHUE NPU
BBIUMCIICHUH ITpeesioB. Tabuia 5KBUBAIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepsiBHOCTS PyHKIIMH B TOUKE U Ha IpoMexyTke. OiHocToponHue npenensl. Knaccuduka-
LIUS TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIIHI, HEMIPEPHIBHBIX HA OTpe3Ke (Teopembl Beiiepmrpacca, bonbsiiano — Kommn).
IIpousBonHas. I'eomerpudeckuii u puzndeckuii cMpici npou3BoHoM. KacarenbHas u HopMmaib
K TUIOCKOW KPHUBOW.

Tabnuia npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (YHKIIUH.

CBsi3p MEX 1y CYIIECTBOBAaHHUEM MPOU3BOAHON (PYHKIIMU B TOUKE U HEMPEPBIBHOCTHIO (PYHKIIMHU
B TOH K€ TOYKE.

[Ipon3BoiHast CyMMBI, IpOU3BeIeHNUs, YacTHOTO. [Ipon3BoaHast c10xkHOM 1 00paTHOM QyHKIUH.
[Ipou3BosHas mapamMeTpUUYECcKH 3alaHHON (PYHKIUH.

[IponsBoHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenurpoBanue c10KHOM MokazaTeabHONU QYHKINH.

Huddepenunupyemocts. Auddepenunan. 'eomerpuueckuii cMpicn auddepennnania.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHbIE TeOpeMbl AU depeHnaIbHoro ncurciaeHus (reopema ®epma, teopema Pois, teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mmnorounen Telnopa u ero cBoiicta. @opmymna Teitnopa. OcraTounslii uieH Gpopmyisl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnToTsl rpaduka QyHKIMH.

OxctpemyM. Heobxoaumoe ycimoBue 3KCTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMYyMa.

JloctaTouHOE yciioBUE Bo3pacTaHus (YObIBaHUS) QYHKIIHH.

HauOonbiiee n HauMeHblee 3HaYeHUS (DYHKIIMU Ha OTPE3KE.

BoinykiiocTh, BOTHYTOCTb, TOUKa Mepernda. JloctaTouHOE yCIOBHE BOTHYTOCTH (BBIMYKJIOCTH).
Heo6xoanmoe ycioBue Touku neperuda. Jfocratounoe ycinoBue neperuoa.
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32. OO0mas cxeMa MoCTpOSHUsS U UccaeaoBaHus rpaduka GyHKIHUH.

@OYHKIHUN HECKOJIbKHX MepeMeHHbIX

Omnpenenenne U TeOMETPUYECKUI CMbICH (DYHKIUU ABYX MEPEMEHHBIX.

Jluany ypoBHS (YHKIIUU IBYX ITEPEMECHHBIX.

YacTtHble Mpou3BOIHbIE (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
OYHKINY HECKOIBKUX MMEPEMEHHBIX, TOHATHE MOJHOTO auddepeniuana.
JuddepenurpoBanue cI0KHBIX QYHKINI HECKOJIbKUX TEPEMEHHBIX.

[Tpon3BOIHBIC BBICIINX MOPSIAKOB (DYHKIIMY HECKOJIBKUX MepeMeHHbIX. CMeIIaHHbIe TPON3BO/I-
Heie. Teopema IlIBapua.

7. TlpowsBoaHast pyHKIIMM HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. Ilpou3BoaHas 10 HANPABICHUIO U IPATUEHT CKAISIPHOTO IOJISL.

9. DxkerpemyM (YHKIIUU HECKOJIBKUX MTEPEMEHHBIX.

10. HeobxonumMoe 1 10CTaTOUHOE YCIIOBUS AKCTpeMyMa (yHKIIMH JIBYX [TEPEMEHHBIX.

I e

HHTerpasbHoe HcUMcIeHnE

[TepBooOpa3Has, HeolpeaeaeHHbI HHTerpai. Tabn1ia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpEMEHHON ¥ MHTErPUPOBAHUE 10 YaCTSM B HEOIIPEIEIICHHOM MHTErpalle.

WHTerpupoBanue ¢ TOMOIIBIO TOABEISHHS 101 3HaK auddepennunana.

WHTerpupoBaHue palMoHAIbHBIX Jpo0Oei.

WuTerpupoBanue Mo 4acTsaM U 3aMEHa IIEPEMEHHOM B OIIPEICIIEHHOM HHTErpase.

WuTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLUH, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppayoHaibHbIX PYHKINHN.

VYHuBepcanpHas TPUTOHOMETPUYECKas MOJCTAHOBKA.

OmnpeneneHHblil HHTErpai U ero cBoiictBa. @opmyna Hetotona — JleiiOuuna.

10 [TpunoxeHus onpeeIeHHOr0 UHTErpaa K peLIeHnI0 TeOMETPUUECKUX U (PU3MUECKUX 3ajiay.

11. Beruucnenue miomasei ¢ TOMOIIBIO ONPEETICHHOT0 HHTETpaa.

12. Beruucnenue iomaay 1 JJIMHbI KPUBOH, 3aJaHHON ypaBHEHUsIMH B TapaMeTpuieckoil popme.

13. BeruucieHue 1ionaM KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Beruucnenue miomaiei B NpsiMOYrojbHBIX U MOJIIPHBIX KOOPJMHATAX C MOMOIIBIO OIpPe/IeNIeH-
HOT'O MHTErpaJa.

15. Bolunicnienue AIUHBI JYTH C TOMOIIBIO ONPEEIEHHOT0 HHTErpaia.

16. Beruucnenue JUIMHBI AyTU KPUBOH, 3a/laHHON TapaMeTPUUYECKH.

17. Beruucnenue oobema Telia BpalleHHs C TOMOIIBIO0 OMPEICIEHHOTO HHTErpaa.

18. Beruucnenue 1miomaan moBepXHOCTH Tella BpaIleHus.

19. HecoGcTBEeHHBIE MHTETPANTBI IEPBOTO M BTOPOTO TUNA. [IOHATHS CXOMMMOCTH U pacXOAUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOR~WNE

TunosBbie BapuaHThI OUJIETOB
o nucuuimmae«MareMaTHYeCKHH aHAJIN3»

MHWHHCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUICKOM ®EIEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIIETO OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
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(MOCKOBCKMI1 TOJIATEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka
JucnunnuHa «MaTteMaTHYeCKUM aHaJIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINEUJIET

[TepBooGpa3Hasi, HeOpeIeIeHHbII HHTEerpait. Tabiia OCHOBHBIX HHTETPAIIOB.
HaiinuTe skcTpemMmyMsl u TOUkH niepernda Gyukiun y = (x — 1)e™ .
Haiitu rpaguent pyakuun z = y,/Xy B Touke My(1,4).

A e

dx
V5—x+V/5—x
5. VKaxure, KaKOi U3 HECOOCTBEHHBIX HHTEIPAJIOB ABJIAETCS CXOMAIIUMCS

floo Vxdx, floo x3dx, floo VxSdx.

Brrunciuths HeONpeAEIEHHbIA NHTETPal f

YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku « 03»052023 r., mpotokoa Ne 10

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

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUICKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICIIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaremaTHKa»
JucnuminHa «MaTeMaTHYeCKUN aHaIn3)
Kypc 1, cemectp 2

JKk3aMeHAIMOHHBIN OmeT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tumna. [IoHATHS CXOAUMOCTH U PAacXOIUMOCTH
HECOOCTBEHHOTO MHTErpaa.
_2t?
113 Y T e

Haiitu npon3Boanyto GyHKINH, 3aJaHHON TapaMeTPUUYECKUX =
HccnenoaTh Ha SKCTpeMyM QyHKIHIO Z = X2 — x + Y2 + 2y.

. 6., . o
BbruucnuTh onpeeneHHblil HHTerpai fo 3sin“xcosxdx.

ok~ N

Haiitu o6bem Tena, mosydeHHoro BpamieHueM BOKpyr ocu OX ¢purypsl, orpaHu4eHHOM JINHU-
amu y = x3,y =1,x = 0.

YTBepkeHo Ha 3aceqannu kadeapel MateMaTrku « 03»052023 r., mpotokoin Ne 10

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

Jj1g mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTY/IEHTOB B TUCTAaHIIMOHHOM (hopMaTe
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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