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

JAUCHHUIIJIMHE
K OCHOBHBIM yensim OCBOEHUS OUCHUILUIMHBI «MaTeMaTHuyecKuil aHaJiu3» CIeayeT OTHe-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHNE CTyIEHTaMU LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAHUM, YMEHUI U HaBbl-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsly ¢ pa3BUTUEM MaTeMAaTUYECKOW NHTYHIINH;

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

- IOJTOTOBKY CTY/JICHTOB K JCATEIBHOCTH B COOTBETCTBUH C KBAUTN(UKAITMOHHOW XapaKTe-
pPHUCTUKOM OakasaBpa [0 HaIlPaBJICHUIO, B TOM 4Kciie (OPMUPOBAHNE YMEHUI UCIIOIB30BaTh OCBO-
€HHbIE MaTEMAaTUYECKHE METO/IbI B IPO(ECCHOHATIBHOM 1€ATENbHOCTH.

- MIOJIFOTOBKY BBICOKOKBAJIM(HUIIMPOBAHHBIX KaJIPpOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
pOBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTMYECKHX PHUCKOB COBPEMEHHOH LIM(PPOBON IKOHO-
MUKHU.

K ocHOBHBIM 3a0auam 0CBOEHUS JUCHUILINHBI «MaTeMaTH4eCKU aHaJIu3) CleayeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO IOATOTOBKY, HEOOXOAUMYIO JJIsl YCHEIIHOTO PEIeHHsI TPUKIIQAHBIX 3a/1ay;

- (hopMHUpOBaHUE Yy CTyJIEHTa TpeOyeMOoro Habopa KOMIETECHIIUH, COOTBETCTBYIOIUX €T0
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yueHue 1o nucHUIUIMHEe «MaTtemMaTHYeCKuid aHaIN3) HaMpaBlIeHO Ha (opMHUpOBaHUE y 00y4a-
IOLUXCS CIeAyonX koMmeTeHIuil B cootBeTcTBUU ¢ ®I'OC 16.03.03 (ypoBeHb OakanaBpuaTa)
M0 HaIPaBJIECHUIO MOJITOTOBKU « DHEPro- U pecypcocOeperarIre mporecchl B XUMHUYECKON TeX-
HOJIOTUH, HEPTEXUMHUU U OUOTEXHOIOTHUN».

Koa n

HAaHMeEHOBaHHeE

KOMIIeTeHIN
VYK-1. CnocoGeH ocy1ecTs-
JATHh TIOUCK, KPUTUYECKHMA
aHanu3 M cUHTe3 uHpopMa-
WU, TPUMEHATH CHUCTEM-
HBII MOJXOJ JJisl peleHus
MMOCTaBJICHHEIX 3a7a4

](IH}]HKaTopr JAOCTHKCHHUA KOMIIECTCHIIMHA

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

NYK-1.2. OcymiecTBisieT MOUCK, KPUTUIECKH OLEHUBAET, 0000-
IIaeT, CUCTEeMaTH3UPYeT U pamKupyeT WH(OpMaIuio, Tpedye-
MYIO JUISL PeIeHHS TTOCTABICHHOW 3a1auu

NVYK-1.3. PaccmarpuBaeT u mpeaiaraeT paludoHalbHbIE Bapu-
aHTBl PElIeHMs] TOCTABIEHHOW 3ajjau, UCIIONIb3Ysl CHCTEMHBIIN
MIO/IX0J, KpUTHUUYECKU OLIEHUBAET UX JOCTOMHCTBA U HEAOCTATKU

OIIK-2. CriocobeH ncnoib-
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
TEJIbHOCTH MIPOCKTUPOBAHUY AINAPATOB, TEXHOJIOTMUECKUX JIMHUM U TEXHO-
JIOTUYECKHUX TapaMeTpoB JJis YNPaBICHUS MPOU3BOACTBEHHBIX
IIPOLIECCOB.

HOIIK-2.3. Ymeer ananuzupoBath 3(HPEKTUBHOCTh MaTeMaTH-
YEeCKUX MOJIeNIeH U POEKTOB C UCIOIb30BaHEM HH(POPMAIIUOH-
HBIX TEXHOJIOTUH.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuunnuna oTHOCUTCS K oOs3aTesbHOM yactu Osioka bl: Moayns «Marematuueckue u ecre-
CTBEHHO-HAYYHBIE JUCLHUILTUHBD.
Hucnurnnuna «MaremMaTuuecKkuil aHaau3y JJIOTMUECKHU CBsA3aHa CO CIACAYIOMMMU JUCIUILUIMHAMM:
- MaTeMaTUYeCKHUI aHau3;
- huswmka;
- TeOpHUs BEPOSATHOCTEH U MaTeMaTHUeCKasl CTaTHUCTHKA;
- MaTeMaTUYEeCKUE METOJIbI MOJICIIMPOBAHMS (PH3UIESCKHIX MTPOIIECCOB;
- TeOpeTUYECcKasi MEXaHUKa;
- MEXaHHKA KUJAKOCTH U Ta3a;
- TEPMOJUHAMHUKA.

3. CTpykTypa U coep:KaHue TUCUUIIINHBI

OO61mas TpyA0EeMKOCTh AUCHUILIMHBI COCTABIISET 4 3a4eTHbIE eIMHUIIBI -144 yaca.

3.1. Buabl y4eOHoii padoThl U TPYA0EMKOCTH

Ne
n/n Bup yuyeoHoi padoTbl fsg)y;qecmo Cemectp 2
1 | AyauTopHble 3aHSATHA 72 72
B Tom uuce:
11. | Jlekuuu 18 18
12. | CemuHapckue/mpakTHUECKUE 3aHITUS 54 54
13. | JJaGoparopHbIe 3aHATHS - -
2 | CamocTosiTeIbHAsSI padoTa 72 72
3 | IIpome:kyTOUYHAasI aTTECTAIUSI
9K3aMeH e} 6)
HTroro 144 144

3.2. TemaTu4yeckuii NIJIaH U3y4YeHUs TUCIHUNIMHBI

Pazmemén B npmiioxkenuu 1 k pabodeii mporpamme.



3.3. Conep:xaHue pa3aejioB AUCHUILINHBI

BBeaenue

[Ipenmer, 3a1aun u conepkanre AUCUUIIIMHBL. OCHOBHBIE ATAIbl Pa3BUTHS JUCIUILINHBL.
CtpykTypa Kypca, ero MeCcTo U poJjib B IOATOTOBKE OakagaBpa, CBA3b C APYTUMH TUCIUIUIMHAMHU.

Paznea 1. luddepennnanbHoe ucuucjienue pyHKuuii 01HOH nepeMeHHO

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncioBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. dynknus. [Toctpoenue rpadukos Gpyukiuit. [Ipenen dpyakuun. OCHOBHBIE TEOPEMBI O
npenenax Gynkun. [lepBsiit u BTopoii 3ameuareabHble npeensl. CpaBHEeHHE OECKOHEYHO MaJTbIX
1 OECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MAaJIble BETMYMHBI.

Tema 2. HenpepbsIBHOCTh (QYHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKH pa3pbiBa GyHKIINH,
uX Kjaaccuukaus. ACUMITOTHI rpaduka PyHKITUN, UX KIaCCH(PUKAIIHS.

Tema 3. [IpousBoanas ¢ynkuu. ['eomerpuueckuii U GU3NIECKUN CMBICT TPOU3BOTHOM.
[TpaBuna quddepenunpoBanus ¥ GOpMYIbl BHIYUCICHUS TPOU3BOIHBIX. Tabiuiia Mporu3BOIHBIX
OCHOBHBIX 2JIEMEHTApHBIX (YHKIMI. Beruncienne mpou3BOaHBIX (YHKIMHA, 3aJaHHBIX Pa3JIny-
HBIM 00pa3oM.

Huddepenunan. [IponsBoansie u auddepeHnnansl BEICIINX MOPAIKoB. [IpubmmkeHHbIe
BBIUMCJICHHSI C TOMOIUIBIO AU PEpeHIInANOB.

Tema 4.I1pasuiio Jlonutansa. opmyna Telnopa. 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. MOHOTOHHOCTD (PYHK-
1uH, FKcTpeMyMbl HeoOXoauMble U 1I0CTAaTOUYHbBIE YCIOBUSI MOHOTOHHOCTH, JIOKAJIbHOTO KCTpe-
myma. MccnenoBanue BHITYKIOCTH rpaduka ¢dyHkiuu. Touku neperuda rpadguka GyHKIHH.

OOmast cxema mccaenoBanus GyHKIUU U OCTpoeHus ee rpaduka. CBoiicTBa pyHKIUH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHblee 3Ha4eHus1 (YHKLUU Ha OTPE3Ke.

Paznen 2. ludgdepennnanbHoe HCHUCICHHE (PYHKIMH HECKOJIBKHUX NePEeMEHHbIX

Tema 1. @yHKIIMN HECKOJIBKHUX MEPEMEHHBIX. JIMHUM U MOBEPXHOCTH ypOBHA. YacTHbIE
npousBoaHbie. [lonubiil qudpdepenunan. Ilpon3BoaHbIE CIOKHOW PYHKIIMM HECKOJIBKUX Mepe-
MeHHbIX. YacTHbIe TPOU3BOIHBIE U TU(depeHIaIbl BRICIINX MopaakoB. Teopema IlIBapra.

Tema 2. [IpousBonHas no Hanpasnenuto. I'panauent. Kacarenbnast k kpuoid. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyna Teitiopa. DkcTpeMyM (YHKIUU HECKOJIBKHX
nepeMeHHbIX. Heo0Xoqumble 1 10CTaTOUHbIE YCIOBUS SKCTPEMYyMa.

Pa3nen 3. UnTerpajibHoe ncUmncjieHue

Tema 1. IlepBooOpa3Has. Teopema cyliecTBOBaHUS HEOIpeaeeHHOro uHTerpana. He-
OTIpe/ieIeHHBId MHTETpall U ero CBOMCTBa. Tabiuiia MHTErpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHk1Mi. MeTos1 HenocpeICTBEHHOTO MHTETPUPOBAHMSL.

MeTo1bI THTETPUPOBAHHMS C TOMOIIBIO 3aMEHBI IEPEMEHHOM, TIOJIBEIEHIUEM 1101 3HaK JudQepeH-
nuana. MeTo MHTErpupOBaHUs IO YaCTSAM.

WHTerpupoBanue paluoHaIbHBIX Apo0ei, NHTETpUPOBaHNE HEKOTOPHIX BUI0B 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 onpeaesIeHHOT0 HHTETpajla B TeOMETPUN U MeXaHUKe (BBIUMCIICHHE TUIOMIa-
nei IIockux Guryp, AIUHBI KpUBOM, 00BHEMOB.



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

KYTKY, OT HEOTpaHHUEHHBIX (DYHKIIMI HA KOHEYHOM ITPOMEXYTKE), IX CBOUCTBA.

Tema 4. 3agauu, NpUBOJAIINE K KPaTHBIM MHTErpajaM. [[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 Pa3nes 1. DiieMeHTBI MaTeMaTHY€CKOI0 AaHAJIN3A.

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 0€CKOHEYHO MAJIBIX U OECKOHEYHO OOJBIINX BETUYMH. DKBUBAICHTHBIE Oec-
KOHEUHO MaJIble BEJIMYUHBI.

3 PackpbITHe Heollpe1eIeHHOCTEH pa3IuyHoro TUIa

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

5) [TpousBonnas Gpynkun. Ilpasuna nuddepeHumupoBanust 1 GOPMYIIbI BEIUUCICHUS MIPO-
n3BoAHbIX. TexHuka quddepeHurpoBanHus

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

7 Huddepennman. ['eomerpuueckuii cmbicn quddepernuana. [Ipoussoansie u auddepeH-
1IMaJIbl BBICHIMX MOPAAKOB. [IpubamkeHHble BBIYMCICHUS C TOMOILBIO AU depeHnaios.

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

9 [TpubmxeHHbIe BEIYHCIICHUS ¢ TOMOIIBI0 hopmyiel Teitnopa.

10 | [NomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukoB. [Tpumepsl

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

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

13 | [onuwit quddepenuman. IIpousBoansie crnoxxHoN (yHkumu. [IponsBonHas GyHKuMH,
3a/laHHOM HesiBHO. YacTHbIE MPOoU3BOIHbIE U AU(depeHIInanbl BRICIINX NopsaKoB. Teo-
peMa llIBapua.

14 | IlpousBoHas 1o HanpaBJIeHHIO. [ pagueHT.

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

16 | CamocrosiTenbHast padoTa Ne 2 Ha ceMuHape M0 (PYHKIMAM HECKOJbKHX NepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajbHoe HCUMCTIEHHE
IlepBooOpasnas. HeompeneneHHblit HHTETpal U ero CBOMCTBa. MeToJ| HemocpeaCTBEH-
HOTO MHTETPUPOBAHMS.

18 | UnTerpupoBanue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, MOIBEICHUEM 0] 3HaK auddepen-
nuana. MeToJ HHTerpupoBaHHUsI 110 YacCTsIM

19 | UnTerpupoBanue paroHaIBHBIX IpoOel, HHTErpUPOBAaHHE HEKOTOPBIX BUI0B UPPALINO-
HaJIbHBIX (PYHKINN

20 | MHTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKIIHH.




21

Brruucrienue onpeneneHHbIX HHTErpaioB 1o ¢popmyine Heiorona-JleitOnuma. 3amena me-
PEMEHHON ¥ MHTETPUPOBAHME 10 YACTSAM B ONPEACICHHOM MHTETpaJIe.

22 | IlpunoxeHust ONpeIelIEeHHOT0 HHTErpalla B TeOMETPHH  MEXaHHUKE (BBIYMCICHHE TIJIOMIA-
Jel TI0CKUX (pUryp, JUTMHBI KPUBOH).

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

24 | HecoOCTBeHHBIE HHTETPAJIBI IIEPBOTO U BTOPOTO 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 pu3nyecKre MPUIOKEHNU KPATHBIX HHTETPAJIOB, IPUMEPHI BHIYHCIIE-
HUSL.

27 | KOHTpOJIbHOE TECTUPOBAHUE 10 KYPCY.

4, Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00ecleYeHne

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

Vka3 [Ipe3unenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-TEX-
HOJIOrM4ecKOoro passutus Poccuiickoit denepanum.

[Tpuxa3z MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsiika MpUMEHEHUs OpPraHU3aAlUsIMHU, OCYIISCTBIIOIMIUMUA 00pa30Ba-
TEIbHYIO JIeATEIbHOCTD, IEKTPOHHOTO O0yUYEeHHs, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH MU peaan3anuu 00pa3oBaTeIbHbIX IPOrPaMM».

4.2.  OcHoBHasi JUTEpaTypa

Kynpssues JI.JI. Kparkuii kypc marematnuyeckoro aHanusa. T.1. JluddepennunansHoe u UH-
TerpajibHOe UCUNCIeHUs] QYHKIUN OJHON nepeMeHHOU. Psaapl: YueOHuK [D11eKTpoHHBIN 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 MCUYUCIIEHUS A 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 BBICIICH MaTeMaTHKH [DIJIEKTPOHHBIN pecypc]: yuel. - DNeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

Byrpos .C., Hukonbsckuit C.M. Briciiasg MaTemaTrka: yueOHHUK JUI BY30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTterpanbHOoe McUUCeHre PYHKIMN OJTHONW U HECKOJIBKUX MepeMeHHBIX. Teopus momus: me-
TOJWYECKUE YKa3aHUs M BapuaHThl pacdeTHO-Tpaduyeckux pador // bomxynoB 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 qudpepeHmanTbHOe UCUUCTIEHNEe: OCHOBHBIC
MOJIOKEHUS TEOPUH, METOJIMYECKHE YKa3aHUsl M BapUaHThl pacyeTHO-Tpaguueckux pador //
bonynoB M.A., bopomuna C.U., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMMN»,
2009.

8


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

4.4. DaexkTpoHHbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHIA U aTTECTAIIM BO3MOXKHO B IMCTAHLIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
cTeMbI AUCTaHIIMOHHOTO 00y4eHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTrka» IEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IPOrpamMMBl:.

D1eMeHTBl MaTeMaTHYEeCKOT0
aHaIM3a

WuTerpanbHOe HCUUCIICHHE
(GyHKIMK OJTHON epeMEHHOM
JuddepennmnanbHoe ucquciie-
HUE QYHKIMI HECKOIBKUX T1e-
PEMEHHBIX

JlonOJTHHUTEIBHBIE TJIABBI 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

Paspaboranubsie DOP BKIIIO4AIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboOT B QUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSOKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/ Ui IEHTPOM yueOHO-METOAUYECKOM paboThI.

Ka)K,I[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCEOTPAHUYCHHBIM IOOCTYIIOM K 3J'IeKTp0HH0171

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 BUJIE, 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).

[Tone3nbie yueOHO-MeTOAMYECKHE U HH(DOPMAITMOHHBIE MaTepUaIbl IPEACTABICHBI 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 (u- | Ccbuika Ha Equnsliii peectp
(mpaBoobiaa- IIEH3UOHHOE, CBO- | POCCHUUCKUX MPOTPaMM ISt
TEJh) 00THO pacmpo- OBM u B/] (nmpu Hamn4um)
CTpaHSIEMOE)
1 | AstraLinuxCom [OOO JInnen3znoHHoE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JIuneH3noHHOE 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-
BOYHbBIE CHCTEMBbI

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

HaumenoBanue Ccbuika Ha pecypc HocTynHocTh

HNudopManmoHHO-CTIPABOYHBIE CHCTEMbI

HNudopmannonnsie pecypcesl Cetn

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

[Toptan ®@eaepaibHBIX rocyaap-
CTBEHHBIX 00pa3zoBaTeNibHbIX cTaH- | http://www.fgosvo.ru. JlocTynHO
JAPTOB BBICIIETO OOpa30BaHU

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ JoctynHa B cet Un-
TepHeT O0e3 orpaHuye-
HUH

IIpodeccuonanbublie 6a3bl JAHHBIX

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

5. MarepuajJibHO-TEXHUYECKOe o0ecnevyeHne QU CIUIIIHHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpcUTeTa o0ecrieunBaeT pOBEICHUE BCEX BUI0B
SaHHTI/II)’I, npeaAyCMOTPCHHBIX y‘l€6HBIM IJIaHOM, U COOTBCTCTBYCT I[GflCTByI—OHIHM CaHWUTApPHBIM U
IIPOTUBONOXKAPHBIM IPAaBUIaM U HOPMaM.

Kadenpa «Martematukay He pacriosiaraeT COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U MCTIONb-
3yeT yueOHble ayIMTOPHH U3 0011ero oHa YHUBEPCUTETA.

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

6. MeToanueckne peKOMeHIAIMA

6.1. MeToanyeckue peKOMeHIAUMH JIsl PenoJaBaTeisi
110 OPraHu3annu 00y4eHust

[Ipexne Bcero, cienyetr oOpaTuTh BHUMAaHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECH U3Y-
yaeMblii UMU MaTepuai He TpeOyeT Kakoi-mnbo crenuanbHO (JONOJHUTENbHOM) MOJATOTOBKH U
BITOJIHE MOJKET OBITh YCIEIIHO U3YyU€H, €CIIU CTYACHTHI OyAyT MOCEHIaTh 3aHITHSI, CBOEBPEMEHHO
BBITOJIHATH JOMAIIIHUE 33/1aHUS U MTOJIB30BaThCs (IPU HE0OXO0AUMOCTH ) CHCTEMOH TTAHOBBIX KOH-
CyJbTallMil B TEUEHUE KaXJO0ro ceMecTpa. Bomlenne B Kypc MaTaHalu3a pa3Jenbl SBISIOTCS
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KJIACCHYECKHUMH, B TO K€ BPEMS OHU MMPAKTUYECKH OPUEHTHUPOBAHBI, TAaK KaK UMEIOT ITUPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHHS Pa3HOTO POJia 33/1a4 BHYTPU CaMOil MaTEMAaTUKHU U MPUKIAIHBIX 3a-
nad. MIX ocBOE€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 JIUTEPATypy, a B KOHIE CEMECTPa JaTh CIUCOK BOIIPOCOB JJIsl TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHH TI0 JUCHHUILTHHE CIEAYET 0053aTeIbHO TPONH(OPMUPOBATH CTY/ICH-
TOB O BUJE U (popMax TeKyIIed 1 MPOMEKYTOUHON aTTeCTalluii 0 JUCIUILIMHE, CPOKaX UX MPO-
BCACHUS, YCIIOBUAX NOITYCKaA K HpOMe)ICYTOqHOfI arTeCTaluu, MIpUMCHACMBIX BUJAX IIPOMCIKY-
TOYHOTO KOHTPOJIA.

N3noxenue TeopeTMuecKoro mMaTepualia JTOJKHO COMPOBOXAATHCS WIUTFOCTPATUBHBIMHU
IpUMepaMu, TIIATEIbHO OTOOPAHHBIMU MPENoAaBaTeseM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIAJIKH ITPU PCIICHUU 3aJa4X HC OTBJICKAJIU OT I''ITABHOT'O: OCMBICJIICHHUA UJCH U CYTU IIPUMCHSI -
eMbIX MeToJ0B. Cieayer Bcerja yKa3blBaTh IPUMEPHI PAKTUYECKOTO TPUMEHEHUSI PACCMOTPEH-
HBIX Ha 3aHATHSIX ypaBHEHUU U GOPMYIL.

[IpakTuueckue 3aHATHUS AODKHBI ObITh OPraHU30BAHbI MPENOJIaBATEIeM TaKUM 00pa3oM,
4TOOBI OCTABAJIOCH BpEeMs Ha MEPHOINYECKOE BHITIOJIHEHHE CTYJICHTAMU HEOOJIBIION CaMOCTOSI-
TeIbHOU pabOTHI B ayAUTOPHH JIJISl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenoaBaTens, BeAYINN PAKTHUECKUE 3aHATHS, TOJDKEH COTJIaCOBBIBATh Y4eOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAMHYIO CUCTEMY 0003HAYCHHUIA.

[IpenogaBatento ciaenyeT 100MBATbCSI CUCTEMATHUYECKONM HENPEPBIBHOM pabOThI CTYAEH-
TOB B TEYCHHE CEMECTPA, HEOOXOANMO BBISBIISTH CUIIBHBIX CTY/ICHTOB U MIPUBJIEKATh UX K HAYYHON
paboTte, K y4acTHUIO B pa3HOT0 poja OJIMMIIMAJAX U KOHKYpCax.

CTylIeHT J0JDKEH OLylaTh 3aMHTEPECOBAHHOCTH MPENOJaBaTeNs B JOCTHKEHUHN KOHEY-
HOTO pe3yJibTara: B MPUOOPETEHWHU OOYYArOUIUMHUCSA TMPOYHBIX 3HAHUW, YMEHUM WU BIAJCHUS
HAKOIUICHHOM nH(OopMaIueii Ui pemieHus 3aaad B mpodeccnoHanbHOM e TeNbHOCTH.

6.1.1. Oépa3oBaTe/ibHbIE TEXHOJIOTHH

[TpoBenenue 3aHATUI U aTTeCTALM BO3MOKHO B IUCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM CH-
CTeMbl AMCTaHIMOHHOTrO oOyueHus: ynusepcutera (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-METOINYECKON pa-
OOTHI.

6.2. MeToauyeckue yKa3aHus s 00y4al0MXCs M0 OCBOEHUIO
AUCHUNTHHBI

Paznen 1: nuddepenunanbHoe ucuucjaeHne GyHKuuii 0JHOH NepeMeHHOo

[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
MIPEXKIE BCETO, BBIICHUTH XapaKTep HEOIPEAEICHHOCTH (5’;’ 000,00 — 00, 1°°). Urto0s! oBIa-

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
OCMBICIIMTh UX T€OMETPUYECKHIA CMBICIT, IOHUMATh pa3inyue Mexxay HuMu (auddeperuuan - 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: onpeeeHIue TOYECK pa3pbiBa (M UX KiIacCU(HUKAIUIO), aCUMITOT Irpaduka (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

HpI/I HU3YUCHUHN NAHHOTO pa3jciia O6paTI/ITC BHHMMAHHMC HaA TO, YTO q)YHKI_[I/IH ABYX IICPEMCH-
HBIX UMCCT HaFJIﬂIIHI)If/i FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI — 3TO NOBEPXHOCTHb B TPEXMCPHOM IIPOCTPAHCTBE
HaI[O OCMBICJIUTD ITOHATHA YaCTHBIX ITPOU3BOJHBIX H ITIOJIHOI'O I[I/I(b(I)CpCHLII/IaJ'Ia H 0co0OeH-
HOCTBb HUX BBIYHMCIICHHA, OBJIAJCTDH TEXHHKOMN BBEIYHCIICHUS IMPOU3BOAHBIX OT CIIOJKHOM q)yHKLII/II/I

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: HHTErpajlbHOC HCYUCJTCHUEC

B mHTErpanbHOM MCUUCIEHHH 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 TEPEXO/.

3HaTh TEOMETPHUYECKUI CMBICIT 1 OCHOBHYIO ()OPMYITY BBIYMCIICHHS OTIPEICTICHHBIX NHTE-
rpanoB — popmyny Hetotona — JleiitbHuna, reomerpuueckie U pu3nuecKue MpuiokKeHus ornpee-
JICHHBIX ¥ 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.

12



2. lllkana 1 KpUTEpHH OIIEHUBAHUS PE3YJIbTATOB O0yUCHUS.
3. OLleHOYHBIE CPECTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IlpoMexyTouyHasi aTTeCTallUs.
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Hpunoscenue 1

TemaTuyeckuid MUIaH TUCHUATLUIAHBI « MaTeMaTHYeCKUH aHAJW3» 10 HANPABJIEHUIO MOATOTOBKH
18.03.02 «IHepro- u pecypcocodeperaminue npouecchbl B XUMHYECKOH TeXHOJIOTUH, HepTeXuMHU U OMOTEXHOJIOT UM

Ipoduasn:
«KoMnb1oTEepHOE MO/IeJIMPOBAHUE YHEPTO- U pecypcocOeperamux TeXHOJI0Til U MPOU3BOICTB)
(0axanasp)
®opMa 00y4eHUs — OUHAS
Tox mpuema 2025/2025
Buabl yueoHoii padoThl,
Bubt camocTosTeNbHON PA- | popmp
BKJIIOYAsI CAMOCTOSITEIbHYIO GOTLI
s paboTy CTy1eHTOB arrecta-
=" ’
Ne 3 E £ CryaenToB un
Paznen g g 3 U TPYI0EMKOCTh B Yacax
n/n = o =
O 2 8 Pe-
J | II/C | JIa6 | CPC | KCP kP K.IIL | PTP | ¢de- | K/p C) 3
' par

Bropoi cemecTp

Paznen 1. InddepenunanbHoe uc-
ynciaeHue GyHKUM 0IHOM nepeMeH-
1.1 | HoM. YncnoBas Mocie0BaTeIbHOCTD. 2 1 2 2 4 +
[Ipenen ynciaoBOi MOCIEAOBATEILHOCTH
u ero coiicTsa. [IpaBuna npeaensHoro
nepexona. Oyukmus. [penen byakumm.

14




Teopemsl 0 penenax GpyHKIUH.
Boinauya saxaunii PI'P Ne 1 mo mare-
MATHYE€CKOMY aHAJIM3Y.

1.2

IlepBblif 1 BTOPOIl 3amMedaTesIbHbIE TIpe-
nenbl. beckoneyHo maibie 1 6eCKOHEYHO
0oJbIIME BEIUMYMUHBI. ODKBUBAJCHTHbBIC
0OECKOHEYHO Malible BEeIHYUHBI. PacKkpbl-
THE HEeOIpeIeJICHHOCTEN pa3HOro THIIA.

1.3

HenpeprsiBHOCTh (DyHKIMI B TOUKE U HA
npoMexyTke. OTHOCTOPOHHUE IIPEIEIbI.
Touku pa3pbiBa GyHKINH, X KIaccupu-
KaLlHsl.

14

[IpousBonnas ¢ynkuuu. ['eomerpude-
CKUI 1 MEXaHUYECKHUI CMBICT IIPOU3BOI-
Hoil. [lpaBuna nuddepeHurpoBanus u
(GopMynbl BBIYHUCICHUS MPOU3BOIHBIX.
Tabnuua npou3BOJHBIX OCHOBHBIX 3Jle-
MeHTapHbIX ¢yHKUMH. Texnuka nugde-
PEHIIMPOBAHUS

1.5

Huddepennman. [IpousBogusie u naud-
dbepeHnuansl BeICIIMX MOpsakoB. [Ipu-
OJIMKEHHBIC BBIYMCIICHHS C TIOMOIIBIO
b depeHIanos.

1.6

IIpaBuno Jlonurana. ®opmyna Teitnopa.
PazmoxeHnsT OCHOBHBIX OJIEMCHTApPHBIX
¢byuknuii mo dopmyne Teiinopa. [pu-
OJIM)KEHHBIE BBIYUCIEHUS C IIOMOIIBIO
dbopmysl Telnopa.

1.7

OcHoBHBIE TeopeMbl uddepeHanb-
HOTO  HCYMCICHHA. MOHOTOHHOCTb
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¢ynkunu, skcTpemymbl. HeoOxoaumeble
U JOCTaTOYHbIE YCIOBUS MOHOTOHHOCTH,
JOKaJbHOTO JKcTpemyma. Mccrenosa-
HHUE BBITYKIOCTH Trpaduka (QyHKIUH.
Touku neperuda.

1.8

OO6m1as cxema uccie1oBanus GyHKIUH 1
noctpoeHuss ee Trpaduka. CBolicTBa
(GyHKIMI, HEMpepbIBHBIX HAa OTpE3KeE.
HawnbGonpiiee 1 HauMeHblllee 3HAUYCHUS
(GyHKIIMHM Ha OTpE3Ke.
CamocrositesbHas padora Nel Ha ce-
MHHape mo (QyHKIUSIM OIHOH mepe-
MEHHOM

1.9

Pa3znen 2. ®DyHKuMsI HECKOJIBbKHUX Iie-
pemeHHbIX. [Ipenen 1 HENPepHIBHOCT.
OCHOBHBIE  CBOMCTBAa  HEMPEPBHIBHBIX
¢byukuuil. Yactaele nponssoansie. [1om-
HbII 1uddepennnan.

Brinaya 3aganuii PT'P Ne 2 no ¢dvHk-
IUSIM HECKOJbKHX MepPeMeHHbIX

1.10

[Ipou3BoHbBIE CNOKHOW (YHKIIMH He-
CKOJIbKMX TepeMeHHbIX. YacTHble Mpo-
U3BOJHBIE U JupepeHnanbl BbICIINX
nopsinkoB. Teopema IlBapna. IIpous-
BOJIHAs 10 HanpasjeHUIo. ['pagueHt.

10

1.11

DkcTpeMyM (DyHKIIMH HECKOJIBKHUX TIepe-
MCHHBIX. HeO6XO)II/IMI)Ie 1 JOCTAaTOYHBIC
YCIIOBUS IKCTPEMyMa.
CamocrosiTesibHasi padora Ne2 Ha ce-
MHHape MO0 (YHKIUSIM HECKOJbKUX
nepeMeHHbIX

11

16




1.12

Pa3nes 3. UnTerpasbHoe ucYuC/IeHHE
[TepBooOpasnas. HeonpeneneHHblii uH-
Terpan M ero cBoiicrBa. TaOnuia wHTE-
IpajoB OT OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. Metoa HemocpeacTBEHHOTO
MHTETPUPOBAHUSL.

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

12

1.13

HuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
HePEeMEHHOM, TMOABEACHUEM TIOJ 3HAaK
muddepernmana. MeToq WHTErpupoBa-
HUSI 110 9aCTIM

13

1.14

WHTerpupoBanue panyoOHAIBHBIX JIPO-
Ocil MHTErpUPOBAHNE HEKOTOPHIX BHJIOB
UPPAIMOHATLHBIX W TPUTOHOMETPHYC-
CKUX (YHKIIHIA.

14

1.15

3anauu, NPUBOJALINE K MOHATUIO OIpe-
JeleHHoro nHrerpaia. CBolcTBa omnpe-
neneHHoro mHrerpana. @opmyna Hero-
ToHa-JIeltOHMIa. 3aMeHa epeMeHHON U
WHTEIPUPOBAHUE 10 YaCTAM B OIIpee-
JICHHOM HHTErpaje

15

1.16

[IpunoxeHuss ONpPENENIEHHOTO HMHTE-
rpajia B TeOMETPUH U MEXaHUKE (BbIYHC-
JeHWe IUIOMIaJied 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. JIBOMHOW M TpPOWHOW MHTE-

18

17




rpaJibl, UX CBOMCTBA. Brruncienue aABou-
HBIX MHTErPAJIOB CBEJICHUEM K IMOBTOP-
HbIM. ['eoMeTpuueckue W Qu3NIECcKue
MIPUJIOKEHUS KPATHBIX HHTErPAJIOB
KoHTposbHOE TeCTUPpOBaHUE

dopma aTTecTalNHU 19-21
Bcero yacoB no quCHUILINHE 3
18 | 54 72 3 camt
PI'P )
pao.

18




Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCHUILIMHE

«MareMaTHYECKUH aHAJIN3)

Hanpasnenue noaroroku: 18.03.02 «3uepro- u pecypcocOeperaronue npoueccsl B XuMuye-
CKOW TEXHOJIOTHH, HEYTEXUMUHU U ONOTEXHOJIOTUNY.

[Tpoduns: «HanpasnenHocts (poduinb) «KoMIbIOTEpHOE MOICTUPOBAHUE SHEPTO- U PECYpPCO-
cOeperaromumx TeXHOJIOTUI U TIPOU3BOJICTBY.

Kadenpa: «Martemaruka.

l.MeTOJIbl KOHTPOJA X1 OICHUBAHUA PE3YyJIbTATOB OﬁyquI/lfl

J1J1s KOHTpPOJIS YCIIEBAEMOCTH U Ka4€CTBAa OCBOCHUS JUCIUILTMHBI HACTOSIIEH Mporpam-
MO MPEeAYCMOTPEHBI CIIETYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCTIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkaja 1 KpUTEPUM OLCHUBAHUS Pe3y/JIbTATOB 00y4YeHUSA
®opmMa NPOMEKYTOYHOM aTTECTALMHU: IK3aMEeH

[TpomesxyTouHas arTectans oO0ydarommxcs B popMe IK3aMeHa MPOBOJUTCS TI0 Pe3yiib-
TaTaM BBINOJIHEHUS BCEX BUJIOB yU4eOHOM padOThl, IPEIyCMOTPEHHBIX YUEOHBIM IJIAHOM I10 JjaH-
HOM TMCHUIUIMHE, TIPU 9TOM YUUTBIBAIOTCS PE3YyJbTaThl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH B Te-
yeHue cemectpa. OlieHKa CTENeHH TOCTHKEHHUS 00ydatoMMUCS IIJIaHUPYEMbIX PE3YyIbTaTOB 00Y-
YEHUS M0 JUCLUILIMHE IPOBOAMUTCS MpEnoAaBaTeseM, BEYIUM 3aHsATHS 110 TUCHUIUINHE METO-
JIOM 3KCTIEpTHOM oLleHKH. [1o uTOoram npomMexyTouHOM arTecTaluy o JUCLHUIUINHE BHICTABIIAETCS
OLICHKA «OTIUYHO», «XOPOILO0», «YAOBIETBOPUTEIBHO» NI «HEYTOBIETBOPUTEILHOY.

Ixana oueHuBaAHUA Onucanue

BoinonHensl Bce o0si3aTeslbHbIe YCJI0BUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH AaTTecTallMu, IPEIyCMOTPEHHBIE
nporpaMMoil quctuiuiiHbl. CTyIeHT JA€MOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI1, HABBIKOB MTOKA3aTENSIM, IPUBEIECHHBIM B
OTnu4HO TabJIMIaX, ONEepUpPyeT NIPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU,
HaBbIKaMU, MPUMEHSET X B CUTYalUsAX MOBBIIIEHHON CIIOXKHO-
ctu. Ilpy »TOM MOryr OBITH JOMYIIEHBl HE3HAUUTEJbHbIE
OIIMOKY, HETOYHOCTH, 3aTPYyAHEHUS IpPHU MEPEeHOCe 3HAHUU U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE 3a/1a4H.
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Xoporo

BrinonHeHsl Bce 00si3aTesibHbIE YCJOBHSA IOATOTOBKH CTY-
AEGHTA K NPOMEXKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPEHHbIE
nporpaMMoi JUCUMIUIMHBL. CTYJIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB I1OKA3aTeIIsIM, IPUBEICHHBIM B
TabJIMIaxX, ONEepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMu. B To e BpeMsi IIpu OTBETE JI0IIyCKAET HECYIIECTBEH-
HbI€ NOTPEIIHOCTH, 3aJaul peulaeT ¢ HEeJOoYeTaMH, HE BIIHSIO-
UMY Ha OOLIMI X0 peIIeHHS.

Y 10BIIETBOPUTEILHO

BoinonHeHsl Bce o0si3aTeslbHbIE YCJI0BHSI NOATOTOBKH CTY-
AEHTA K INPOMEKYTOYHOH AaTTeCTAlMH, IIPEIyCMOTPEHHbIE
porpaMMoil TuciuIuiHbl. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHMH, HABBIKOB IT0KA3aTEJISIM, [IPUBEICHHBIM B
TabJIMLAaX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU,
HaBbIkaMu. Ho noxa3piBaeT HernmyOoKue 3HaHMs, IPU OTBETE HE
JIOITyCKaeT TPyOBIX OMHMOOK MM MMPOTHBOPEUUi, OAHAKO B (Op-
MYJIMPOBAaHHM OTBETA OTCYTCTBYET JOJDKHAs CBSI3b MEXK]y aHa-
JIM30M, apryMEHTAalued U BbIBOJAMM, B PELICHUU 3a1a4 MOTYT
coJiepKaThes rpyOble OmnOKu. J{71st MoTy4eHus IpaBUIbHOIO OT-
BeTa TpeOyIOTCs YTOUHSIOLINE BOIIPOCHI.

HeynosnersopurenpHo

He BeimonHeHb! 00s13aTe/IbHBbIC YCJOBHS TNOATOTOBKH CTY-
JAEHTA K NPOMEKYTOYHOM aTTeCTALMH, IPEIYyCMOTPEHHBIE
nporpammon aucuuiuineel, UJIWM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHUI, HABBIKOB IIPUBEACHHBIM
B Ta0JIM1aX, IOMYCKAOTCS 3HAYUTENIbHBIE OIIMOKHU, TPOSBIISIETCS
OTCYTCTBHE 3HAHUN, YMCHUH, HAaBBIKOB II0 DAy IOKa3aTENEH,
CTYJEHT UCIBITHIBAECT 3HAYUTEIbHBIE 3aTPYIHEHUS IIPU OIEpH-
pOBaHUU 3HAHUSAMU U YMEHUAMU.

3. OueHo4YHbIE CpeacTBA

/o

HaumenoBaunue
OILIEHOYHOTO CpeI-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

Kpatkas xapakrepucTuka OleHOYHOTO
CpeicTBa

KonTponbHas (ca-
MOCTOSITEIbHAS)
pabora

(KP)

Cpe,[[CTBO IIPOBCPKU y'MeHI/Iﬁ MNPUMCHATH KOHTpOJIBHLIC 3ajaa-

TOJIYUYCHHBIC 3HAHUWA AJId pCHICHUSA 3a1a4
OIMPCACIICHHOI'0 THUIIa IO TEMC HWJIM pPas3-

hi(S13%

HUA

PacuerHo-rpadu-
yeckas pabora

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

Kommniexkt  3amanuii
JUIs1 BBITIOJTHEHUS pac-
4eTHO-TpaprIeCcKOi
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(PI'P) WM 33JaHdid 10 MOAYJIIO WM AWCIH- | pabOThHI
IUTMHE B 11E€JIOM.

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

VYcrHblii onpoc, O0OTHHMKA C OOydJarIIMMCS Ha TEMbI, CBS- Bomnpoce! o
3 cobeceoBaHue, | 3aHHbBIC C U3ydyaeMOU AMCHIUIUIMHOM, U pac- | TeMam/pa3zenam JIuc-
(YO) CUMTAHHOE Ha BBLIICHEHHE 00beMa 3HAHUI LUATUIAHEI

00yyYaromerocsi Mo ONpeAeICHHOMY pa3-
JIeTy, TeMe, Mpo0JIeMe | T.I1.

Cucrema CTaHIApPTU3UPOBAHHBIX 3a/1aHHM,
Tecr HO3BOJISIOIIAs aBTOMAaTU3UPO-

(T) BaTh NPOLENYPY U3MEPEHHUS YpOBHS 3Ha-
HUW 1 yMEHUH 00y4aroIIerocs.

BapuanTt Tecra

5 | Dx3ameHanuonnbie | CpeACTBO MPOBEPKU 3HAHMM, YMEHHH, | DK3aMeHallMOHHbIE
OMJIETHI HaBBIKOB. MOKET BKIIFOYATh KOMILIEKC T€O- | OMIETHI

PETUYECKHUX BOIIPOCOB, 3ajJiay, MpaKTHYE-
(9b) CKUX 3aJaHuil.

3.1.Tekymuii KOHTPOJIb

OrneHOYHBIC CPEACTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJBHBIE BO-
MpOCH U 3a7aHus B GopMe OJIaHKOBOTO TECTUPOBAHMS ISl KOHTPOJISE OCBOCHUS O0YYAOIIIMMUCS
pa3aenoB AMCUUILIAHBL, ipueM PI'P.

Conepixanue pacueTHO-TpaguIecKuX padoT.

PacuerHo-rpaduueckas pa6ora Nel no nudpdepeHunaibLHOMY UCHUCTEHUIO PYHKIUH 0HOI
NepeMeHHOH

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

Beruucnenue npou3BoAHBIX GYHKIUH.

UccnenoBanue GpyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadgmyeckast padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIePEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MePEeMEHHBIX. YacTHBIC TPOU3BOIHBIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
. [Ipon3BoaHas o HAMPaBIECHUIO U TPAJUEHT. DKCTpeMYM (DYHKLNHU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckast padora Ne 3 10 HHTErpaJabHOMY HCYHMCICHHIO.

KpaTkoe copepxxaHue 1 dTanbl pacdeTHO-Tpapuieckoi paboThl:
Ilepguiti sman:
MeTtopl HHTErpUpOBaHus. Beluncienne HeonpeaeneHHbIX HHTETPaloB.
Bmopoii sman:
[TpunokeHus onpeeeHHbIX HHTEerpaioB. McciaenoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTE-
IpajoB.
KoMmmuiekT 3apanuii
JJIS1 BBINIOJIHEHUs pacyeTHO-Tpaduyeckux pador (PI'P)
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o nucuummmae «MareMaTHYecKui aHAJIHn3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiftu npenensi:

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

" (L4n) ~(2-n) = Yn+5+n

- 2n2+3 nz 3n+l
. . -10
in| 53) oo in) - m(5E)

n—>0 n-el n+l
i) )
lim 2x2+11x+15 . 4x2
x—>—3 x+3 " x>0 sin23x’
1 -1 i
2" BT iy SIN3X lim (1 3x ™

o 32451 X007 g xl—>+0( ~3x)

0, Xx<—rx
y=<sinx, —z<x<0

7, X=0

2. Hccnenosath Ha HCIIPCPBIBHOCTDL U BLIIIOJIHHUTD YCPTCIK:

3. Haittu npousBoiHYyIO QyHKIUU:

2(3x3 +4x% —X —2)

V= 151+ X "y =Inarcsiny1—e*.

3t +1

3t

tg X — ctg X [t
—arctg—=————=—. =sin| —+t |.

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

X
x+2 v=(¥)

y =arctg®In

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

4. CocTaBUTh ypaBHEHUS KacaTeJIbHOM M HOpMalld K JaHHOW KPUBOM B TOUKE C aOCIMCCOM X(:

y=x2+8/x-32, x,=4.

1
f(x)=x"+=
5. [IpoBecTH MOTHOE UCCIIEIOBAHKE U TIOCTPOUTH Ipaduk X
DYHKIMHA HECKOJIBKHX IePeMeHHBIX
2 2
o x“+3
1. Haiity 9acTHBIE MPOU3BOIHBIE BTOPOTO HOPSKA, YOSTUTHCS, UTO Zyy, = Zyy. Z = Y

Xy
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2
2. Haiitu rpamuent ¢yukimu z = f(x,y) BTouke My(xg,Vo): Z = yﬁ My(4,6).

3. MccaenoBath Ha 9KCTpeMyM QYHKIHIO z = x% — x + y? + 2y.

HNuTerpupoBanue

Boruncauthb HEOIIPEACICHHbIC HHTEI'PaJibl

f%,fx - 27%dx, [ (x + 1)e* dx, [ xcos3xdx, [ e*cosxdx,

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 !

Bouruucants OonpeacjJeHHbIC HHTEIPAJIbl

.6 .2 1 _ x dx
J,  3sin?xcosxdx, Jo m f(x De*dx, f1 e
f6 fz 1+x2 f—4% fl x2+2x
1 1++/3x— 2arctgx Y1 ! 0 x2+1 ’

V3_x2 2 2 .6 s 2 1 dx
Jo = Jo V4 —x2dx, [ 3sin®xcosxdx, ], N

_ x e3 dx
f(x 1)6 dX fl x\/7+lnx

Heco6cTBeHHbIE HHTETPAIbI
1. VkaskuTe, KaKoil U3 HeCOOCTBEHHBIX HHTETPAJIOB SBJISETCS CXOIAIIIMCS
o0 0 _a 1) S
J, Vxdx, [ x73dx, [ VaSdx,

dx
© 1+x2

2. BeIunMCAUTE UHTErPaAJl, YCTAHOBUTD €0 CXOANUMOCTD MJIA PACXOJUMOCTh f
3. Beruucnuts uHTErpas, yCTaHOBUTH €ro CXO)II/IMOCTB WJI PACXOAMMOCTh f 1 Inxdx

4. BEIYUCIUTE HCCO6CTBCHHBII/I HUHTErpal f YCTaHOBI/ITB €ro CXoanuMoCTh UJIn
pacxoauMoOCTb.
o 1 dx
5. Beruncnutsb HCCO6CTBCHHBII/I HUHTErpal f—l x_z, YCTAHOBUTH €TO0 CXOAUMOCTDb HUJIN

pacxoauMOCTb.
dx

00 14x2

7. BeIYUCIUTh UHTET pall, yCTaHOBUTH IO CXO,Z[I/IMOCTL HJIN paCXOaANUMOCTDb f 1 Inxdx

6. Beraucnuts HHTErpal, YCTAHOBUTH €TI0 CXOJUMOCTD NI PaCXOIUMOCTD f

8. BeIunciInTh HECOOCTBEHHBIM HUHTCrpal f yCTaHOBI/ITB €ro CXoanuMOCTh NN

1x %2’
PacxoUMOCTb.

KpatHblie uHTErpassl

1. I3MeHNUTh NOpSAJOK MHTETPUPOBAHUS B IBOTHOM MHTETpaJIe

a. foz dx f:x_xf(x, y)dy, b. fol dy f\/zy_yf(x, y)dx.
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2. BeruuciuTb ff(D)(10 —x2—y?)dxdy,D = {(x,y) V1 <x<20<y<2}

3. Beruucnurs

jj (12x°y? +16x°y° ) dxdy;

D:x=1Ly=x ,y:—\&.

4. BeIYUCINTH

I (D)(xZ + y)dxdy,D — MHOKECTBO TOYEK IJIOCKOCTH, OTPAaHUYECHHOE JIHHUSMHU

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

5. Haiitu mmomane Gurypsl, OrpaHM4eHHON JaHHBIMH JIMHUSIMHA

y=3/x, y=4¢e*, y=3, y=4.

6. Haiitu nomans Gurypbl, OrpaHU4EHHOM IMHUAMU Y = X2, Yy = —Xx + 2

8. Haiitu 06beM Tena, moiaydeHHoro BpaiienueM BoKpyr ocu OY ¢urypsl, orpaHiueHHON JH-

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

9. Haiitu 00beM Tema, MOJy4eHHOTo BpamieHrneM BOKpyT ocu OX(urypsl, orpaHMueHHON JTHHH-

amu y = x2,y% =
KonTpoJibHbIe pa6oThl (IpUMeEpbI)
Bapuanr

1. Tloctpouts rpaduk: Y = 3cos 2x

2. Haittu npenensr:

2

(5—n)2+(5+ n)

lim . . fim 1608 2X i X —x*—x-2
n—oo 2 Im
1) (5-n) —(5+n) 2)*0 e -1 3)2 X° —2x* +x -2
X —x-1 1 2 iz
lim X —X=2 ”m(Mj* “m(x_ /7)(2_“1)
5) 2 In(x-1) 5) 70\ 1+XCOSX ) gyx

-X, X<0
y=.x*,0<x<2

3, X>2
3. UccnenoBaTh Ha HEMIPEPHIBHOCTD U BHIIOJIHUTD YEPTEXK:
Bapuant
1. HaiiT mpou3BoiHYIO Yi:
y:arctg3ln£ —(Jx
a) X+2 6) y= ( )
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_ t
B) r) X=e"cost Yy=¢€ cost

. (1 1

lim| ——

X—00
2. Haiitu X arctgx

1
f(x)=x*+=

3. IlpoBecTH MOHOE UCCIIEAOBAHUE U TIOCTPOUTD TpauK X",
Bapuanr.

ou o
Nel. Beryuciaute IMPOXU3BOAHYIO 11O HAIIPABJICHUTIO g W HAUTHU MOAYJIb BEKTOPA I'paAUCHTA IJIA

X
byHKIMH U = 2Xy + 5 + z3 BTouke A(6;9;1) B HaNpaBIEHUHU, COCTABIAIONIEM C OCIMH KO-

3 6 T
OpIMHAT YIJbl COSQ = ;,cos,B =Y < s

Ne2. Mccnenosats Ha skcTpeMyM Qynkuuio z = xy(1 — 4x? — 4y) — 5.

dz

Ne3.z =In(y —x*), x =+/sint,y = cost. Haiitu o

Bapuant

Bviuucanumoe:

1. f916\/%. 2. f12(2x + 1) - Inxdx.
3x2-4 sin®3x 2x—1
3. fx2+4-x dX4 fdeSIWdX

1. Brruncnuts HUHTCTpaJIbl:

+0o0 —x2 +o0  dx
xe X dx . .
J‘1 fe x-VInx

N3006pa3uth 061acTh UHTETPUPOBAHUS M U3MEHUTH MOPSIIOK UHTETPUPOBAHUS B TIOBTOPHOM HH-

Terpaie
0 V25—x2
j dx j £ () dy,
—4 0

Bbruucnute 1iomans (GUrypel, OrpaHUYEHHOM JIMHUSAMH

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

Sagaun

_arcctg¥x dy 2
1 vacTp 1, y=sininx y'y"-? 2. x ' 3.

y =3x"+xe*,%x,=2[1x=0,1, Iy —?
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4. HaiiT Ipon3BOAHYIO Y

y=3 sin* X=3
a) X 6) y — Xarctg7x
w Y
e”¥ += =cos3x _ .
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
f (X):——].GX [_51]
7. Haiiti HanOopIiee, HAaMMEHbBIIIEE 3HAYCHUE (PYHKIHH 3 Ha OTpPE3Ke B
: x=1
8. ITocTpouTh KacaTebHYIO K rpaduky QyHKIIUN f (X) = 3arccosx B TOYKE 2,
2 yacTthb 9. HaiiTu nipenensr:
(3+n)° —(2+n)’ 2 tg5x
lim > > lim tg2x lim X" +2x-3 lim =22
1) " (2+n) —(1-n) 2)0e™ —1 3)o=x +5x* +6x 4) o 13X
3 yacTh
0, x<—7
y=<sinx, —z<x<0
>
10. UccnenoBaTh Ha HEMIPEPHIBHOCTH U BBIMOJIHUTH YEPTEK: 7, x=0
X3

2
11. IIpoBecTu nonHoe MccaeA0BaHNE U TOCTPOUTH TpaduK X -4,

Kpurepun onenku:

- OLICHKA «3aYTEHO» BBICTABJISIETCS CTYIEHTY, ECJIM OH PETYJIIPHO B TEYEHHE CEMECTPA IIPEICTAB-
JISUT pelIeHys 3a/1a4, BBIMOJIHWI MOJIHOCTBIO BCE 3aJaHUsl M MX 3alllUTHI, OTBETHUB Ha BOMPOCHI
IpenoaaBaTes;

- OLICHKA «HE 3a4TEHO» BBICTABIIAETCS CTYACHTY, €CIM OH HEPETYJISIPHO B TEUEHUE CEMECTpA Mpel-
CTaBJISUI pEIIeHUS 3a/1a4, BBIMOIHII 33JaHUS HE TOTHOCTHIO WM BOOOIIIE HE MPEACTaBIISI PaOOTHI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPENoaBaTesl.

Jlyis mpoBeieHUs] TEKYLIEro KOHTPOJIS 3HaHUN CTYAEHTOB B AMCTaHLHMOHHOM (opMate B
pa3paboTaHHbIX Kadenpoil «MaTemaTnka) OHJIAMH-Kypcax HMEIOTCS MPOMEXKYTOUHbIE (TIpoO-
HBIC) TECTHI.

3.2. IIpomeikyTOUYHAsI ATTECTALMS
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[IpomexxyTouHast arTecTarus - (3K3aMeH) IMIPOBOIUTCS 10 OwIeTaM B YCTHOH opme.
Bpemst a1 moArOTOBKH OTBETA HAa BOIPOCHI He Ooiee 45 MuH.

bunert BriIrOYaeT TeOpETUUECKUN BOIPOC U 3a/1a4H.

KoMIUIeKThI PK3aMEHAIIMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MaTemaTukay.
TunoBble BAPHAHTHI OWJIETOB NMPUJIATAIOTCS.

NS

10.

11.

12.

13.

14.
15.

16.

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

23.
24.

25.
26.
27.

KommuiekT Bonpocos

o nucuuminae «MareMaTH4ecKu aHaJIu3»

JAnddepennuanbuoe ucuncienne QyHKIUI OTHON MepeMeHHOM

[TonsiTHE TEpEMEHHOM BEIMUYMHBI U 00J1aCTH €€ U3MEHEHMUS.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KJ1accuukanus GyHKINH.

Omnpenenenre U TUIBI YUCIOBOM MOCIE10BATENILHOCTH.

[Ipenen uuciioBoi MoOCIEOBATENIBHOCTU. ApHU(PMETHUECKHE ONEpAllMK HaJl TIOCIIEJ0BATEIb-
HOCTSIMH.

VYcioBHsl CyIIECTBOBaHMS KOHEYHOTO Ipefesia YHUCIOBOM MOCIIEN0BaTEIbHOCTH (TEOpEMBbI
Ko u Beiieptpacca).

Bropoii 3aMeuaTenbHbli peed.

[Ipenen ¢pynkuuu. Onpenenenus. ['eomerprueckas HHTEPIPETALNS TOHATHS Mpesea GyHK-
uuu. CBOMCTBA MPEIETIOB.

beckoneuHo mainble, 0eCKOHEUHO O0bIlNe QYHKIUH.

IlepBblii 3aMevaTeNbHbBIN PEAC.

beckoHeuHO Masble BeNMUMHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJible M UX HCIOJb30BaHUE
IIPU BBIYUCIICHUH ITpeesioB. Ta0nuiia 5KBUBAIEHTHBIX OECKOHEUHO MaJIbIX.

HenpepriBHOCTE pyHKIIMH B TOUKE U Ha TpoMexyTke. OaHocTopoHHUE npesesnsl. Knaccudu-
Kalus TOYEK pa3pbiBa rpaduka.

CaoiicTBa (pyHKLMIH, HENpephIBHBIX Ha OTpe3ke (Teopemsl Beifepmrpacca, bonbnano —
Komm).

[IpousBonHas. I'eomerpuueckuii u usnueckuil cMpica npou3BoAHoN. KacarenpHas u HOp-
MaJIb K IIJIOCKOW KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

CBsI3b MEXIY CYLIECTBOBAaHHEM MPOU3BOAHON (YHKIIMU B TOUKE M HETIPEPHIBHOCTHIO (PYHK-
IIUU B TOU K€ TOUKE.

[Tpon3BosHast CyMMBbI, IPOM3BEAEHUS, YaCTHOT 0. [Ipon3BogHAas CI0KHON 1 00paTHOM (yHK-
1005078

[IponsBoHas mapamMeTpUUYECcKH 3alaHHON (PYHKIUH.

[IpousBonHas GyHKIMH, 3aJaHHON HESBHO.

HuddepennurpoBanue cI0KHOM Moka3zaTeNbHONU QYHKINH.

Huddepenunpyemocts. Juddepenunan. 'eomerpuueckuii cMpicn auddepennnania.
[TpousBosHbIe U UG GEpeHIIaIbl BBICIIUX TOPSIKOB.

OcHoBHble TeopeMbl tuddepenmanbHoro ncurciaeHus (treopema depma, reopema Pous, Teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mmuorounen Teitnopa u ero cBoiicta. @opmyna Teinopa. OctaTounslit uneH Gopmyisl Teii-
nopa B popme Jlarpanxka u [leano.

AcumnToTsl rpaduka QyHKIMH.

OxctpemyM. Heobxoaumoe ycimoBue 3KcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMYyMa.
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28.
29.
30.

31.
32.

oukhwnE

© oo~

CoNoOAWNE

[ SN
N - O

13.
14.

15.
16.
17.
18.
19.

20.

JloctatouHoe ycioBue Bo3pacTaHus (YObIBaHUs) (YHKIIUH.

Haubonbiiee u HanMeHbIee 3HaYCHUS (DYHKIIUU Ha OTPE3Ke.

BBIyKi10cTh, BOTHYTOCTH, TOUKA INeperuda. JlocraTouyHoe ycioBUEe BOTHYTOCTH (BBITYKIIO-
CTH).

Heo6xomuMoe yciaoBue ToukH reperuda. Jfocratounoe ycioBue neperuoa.

OOm1ast cxema IOCTPOCHHUS U UCCIIe0BaHus Tpaduka QyHKIHH.

q)yHKIII/II/I HECKOJBKHUX NEPEMECHHBIX

Omnpenenenne ¥ reOMETPUIECKUNA CMBICT (PYHKIIUHU IBYX EPEMEHHBIX.

JIunuu ypoBHS QYHKIMHU IBYX NTEPEMEHHBIX.

YacTtHble MPOU3BOAHBIE (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUYECKHI CMBICI
OyHKIMN HECKOJBKHUX IEPEMEHHBIX, MOHATHE TTOJIHOTO AU depeHnnana.
JuddepennmrpoBanue cI0KHBIX (YHKINNA HECKOIBKIX TEPEMEHHBIX.

[Tpon3BoiHBIE BBICHIMX MOPAIKOB (PYHKIIUM HECKOJIBKUX IepeMeHHbIX. CMelIaHHbIe POU3-
BoJHbIE. Teopema [lIBapua.

[IponsBoaHas pyHKINU HECKOJIBKHUX MIEPEMEHHBIX 10 HAIIPABJICHUIO.

[Tpon3BoiHAs 11O HAMIPABICHHUIO U TPAJAUEHT CKAJSPHOTO TOJIS.

OKeTpeMyM (DyHKIIMM HECKOJIBKUX MTEPEMEHHBIX.

. HeoOxoaumoe n goctaTouyHOE yCaoBHs 3KCTpeMyMa (PYHKIIMU JBYX IEPEMEHHBIX.

HNHTerpajbHoe ucunciIeHue

[TepBooOpazHas, HeonpeaeneHHblH nHTerpai. Tabnuia OCHOBHBIX MHTEIPaJIOB.
3aMeHa NepeMEHHON U UHTErPUPOBAHUE 10 YACTSIM B HEOIIPEJIETIEHHOM UHTErpalle.
WHTerpupoBaHue ¢ IOMOIIbIO MOABEIEHH 101 3HaK AuddepeHnuana.
HHuTerpupoBanue pallioOHAIbHBIX APOOEH.

HMHTerprpoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOM B ONPEAEICHHOM HHTErpalle.
WHuTerpupoBaHue TpPUrOHOMETPUUECKUX (DYHKIIUN, OCHOBHBIE IPUEMBI.
WHTerpupoBaHue HppallMOHAIBHBIX (YHKIUI.

YHuBepcanbHass TPUTOHOMETPUYECKas ITOACTAHOBKA.

OnpenenenHblil nHTErpai u ero csoiicrsa. ®opmyna HetoTona — JleitbHuna.

. ITpunokeHus onpeeeHHOro NHTerpaia K peeHnio reOMeTpPUUECKUX U PU3NYECKUX 3a]1ad.
. Berunciienue nmiomanei ¢ noMoIIbIo ONMPeIeIEHHOr0 HHTErpaa.
. Berunciienue nuomany 1 JUIMHbBL KPUBOK, 3aIaHHOM YPaBHEHUSIMU B IIApAMETPUYECKOU

dbopwme.

Brruncnenue niuomaay KpUBOJIMHEWHOTO CEKTOpA B MOJISPHBIX KOOPAUHATAX.

Boruncnenue niomanei B IpsSMOYTOJbHBIX U MOJSPHBIX KOOPAWHATAX C IMOMOIIBIO OIpeie-
JIEHHOT'O MHTETpaIa.

Bbruncnenue JIMHBI IyTH ¢ TOMOIIBIO ONPEIETICHHOI0 HHTETpaa.

Brruncnenue 1iauHbl AYTY KpUBOH, 3aJaHHON apaMETPUUYECKHU.

Brruncnenue oobemMa Tela BpalleHus ¢ OMOILBIO OIIPEIETIEHHOT0 HHTErpaa.
Brruncnenue miomaay NoBepXHOCTH TeJla BPALEHUS.

HecoOcTBeHHbIE HHTETpaIbI IEPBOTO M BTOPOro Tuna. [{oHATHS cXOAUMOCTH U pacxoIuMo-
CTH HECOOCTBEHHOT'O MHTETrpaa.

HecoOcTBeHHbIE HHTETpaNIbl OT Pa3PhIBHBIX (QYHKIUH.

Tunosbsie BapUaHTHI OUJIETOB
no mucrunanHe«MaTreMaTHYeCKH aHAJIN3)
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MMHUCTEPCTBO OFPA3OBAHMS U HAYKU POCCUMCKOMN ®EJIEPAIIUM
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXIEHUE BBICIIIEI'O OBPA3OBAHUA
«MOCKOBCKHWH NOJTUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWI NOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka
JucnunnuHa «MareMaTHYeCKU aHalIu3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINEUJIET

ITepBooOpasHasi, HeonpeaeleHHbIH uHTerpai. Tabsmia OCHOBHBIX HHTEIPAJIOB.
HaiinuTe skcTpemyMsl u ToUkH niepernda Gpyukiun y = (x — 1)e™ .
Haiitu rpaguent pyukiuu z = y,/Xy B Touke M,(1,4).

M Lo

dx
Breraucnuth HeonpeaelIeHHBIM HHTETrpal e —
pedt ot J e
5. YKaX(I/ITe, KaKo# 13 HeCOOCTBEHHBIX HHTCI'PpaJIOB ABJIACTCA CXOAAIUMCH

7 Vxdx, [ x 73 dx, [, VaSdx.

YTBepxkaeHO Ha 3acenannu Kadeapsl MareMaTuku « 03»052023 r., mpotokoia Ne 10

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

MUHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON
®EJEPALINU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXJIEHUE BBICIIIEI'O OFPASOBAHUSA
«MOCKOBCKHWM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

®dakynbTeT 6a30BBIX KOMITETECHIINH, kadeapa «MaTemaTukay
JucuunnmHa «MaTreMaTHYeCKU aHaIIn3)
Kypc 1, cemectp 2

IK3aMeHALHOHHBIN 0njieT Ne 1

1. HecoOcTBeHHbIE HHTETPAIBl MEPBOTO U BTOPOTO THIMA. [TOHATHS CXOIMMOCTH M PACXOIUMO-
CTH HECOOCTBEHHOTO MHTErpaa.
_2t?
1Y T e

Haiitu npon3Boanyto GpyHKINH, 3aJaHHON TapaMeTPUYECKUX =

HccnenoBaTh Ha SKCTpeMyM QyHKIHIO Z = X2 — x + Y2 + 2y.
. 6 . .

BBIYKMCIIUTE ONPEIENIEHHBINH UHTErpaT | 0 3sin®xcosxdx.

ok~ N

Haiitn 06bem Tena, mosryueHHOro BpamieHueM BoKpyr ocu OX Gurypsl, orpaHU4eHHOI Ju-
Husmu y = x3,y = 1,x = 0.

YTBepxkaeHo Ha 3aceqannu kadeapsl MateMaTuku « 03»052023 r., mpoTtokon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbesa / /

I[J'ISI MPOBCACHUA ITPOMCIKYTOYHOI'O KOHTPOJIA 3HAHUI CTYACHTOB B IUCTAHIITMOHHOM (I)Op-
Martc B p8.3pa6OTaHHBIX Ka(berOﬁ «Marematuka OHHaﬁH-KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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