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1.  Hexau, 3axa4u ¥ IJIaHUPYeMble Pe3yJbTaThbl 00y4eHHS 110

AUCHUIIJINHE
K oCHOBHBIM yenam OCBOCHMS IUCLUUIUIMHBI «MaTeMaTHYECKUN aHAIU3» CICAYEeT OTHE-
CTH:
- BOCIIUTAHHUE Y CTYJEHTOB O0ILEH MaTeMaTUYeCKON KyJIbTYpBbI;
- npuoOpeTeHne CTYACHTaMH IIUPOKOT0 Kpyra MaTeMaTH4YeCKUX 3HaHUH, yMEHHUI 1 HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYICHTOB K HHAYKTHMBHOMY M JEIYKTHBHOMY MBIIUICHHIO
Haps1y ¢ pa3BUTHEM MaTEMATUYECKOW HHTYHIINH;

- YMEHHUE CTYJCHTAaMH Pa3BHBATh HABBIKM CAMOCTOSTEIBHOTO U3yUeHUsI YUeOHOH 1 Hayy-
HOW JIMTEpaTypsl, COAEPIKAIIECH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJICHTOB K J€SITEIHHOCTH B COOTBETCTBUU C KBATU()UKALIMOHHOM XapaKTe-
PHUCTHKOH OakasaBpa 10 HalpaBJICHHUIO, B TOM yHciie GOPMUPOBAHUE YMEHUI UCIIOIB30BATh OCBO-
€HHbIE MaTEMAaTUYECKHE METO/IbI B TPO(ECCHOHAIBHOM eI TeIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX LHU(D-
POBOIl TypOYJIEHTHOCTH M BBICOKHX TE€XHOJIOTMYECKUX PHUCKOB COBPEMEHHOH U(POBOIl SKOHO-
MUKH.

K ocHOBHBIM 3a0auam OCBOEHMS JUCLUIUINHBI «MaTeMaTH4YeCKHU aHaIN3) CIIEyeT OTHE-
CTH:

- OCBOCHHE CTYJICHTaMU OCHOBHBIX MOHATHUI, METOIOB, (POPMHUPYIOLINX OOIIYI0O MaTeMa-
TUYECKYIO IOATOTOBKY, HEOOXOAUMYIO JJIsl YCHEIIHOTO PEILCHHsI TPUKIIAAHBIX 3a/a4;

- (hopmupoBaHHEe y CTyIeHTa TpebyeMoro Habopa KOMIIETEHIINH, COOTBETCTBYIOIIUX €T0
HaIpaBJICHUIO IOATOTOBKU M 00€CIIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OO6yuenue o qucuuruiHe «MaTteMaTHYeCKUil aHaIn3) HAapaBiIeHo Ha (OpMHUpOBaHUE y 00yYa-
IOIMXCS caeayromux komnereHuii B cootBeTcTBUM ¢ PI'OC 29.03.04 «TexHonorus Xyaoxe-

CTBEHHOW OOpabOTKM MaTepuajoB», YTBEPKIEHHBIM NpHKazoM MwuHoOpHayku Poccuum ot
26.11.2020 N 1456:

KO)_I M HAUMEHOBAaHHE KOMIIeTeHIIMH I/IHIII/IKaTOPLI JAOCTHKCHUSA KOMIIC-

TCHINH

NOIIK-1.1.

3HAaeT OCHOBHBIC ITOHATHUS €CTECTBEHHO-HAYY-
HBIX U OOIIEUHKEHEPHBIX JUCLUUIUINH.
NOIIK-1.2.

YMeeT NpUMEHATh METO/Ibl MATEMaTUIECKOTO

OIIK-1. Ciocob6eH pemaTh BOIpOCH mpodec-
CHUOHAJIBbHOU ACATCIIBHOCTHU HAa OCHOBC €CTC-
CTBEHHOHAYYHBIX ¥ OOIICHHXCHEPHBIX 3HA-
HHﬁ, METOAOB MAaTEMATUYCCKOI'O aHaJIn3a U
MOJICITUPOBAHHSI

aHaM3a MpU MPOSKTUPOBAHUHU U pa3padOTKe
XYJI0’KECTBEHHO-IIPOMBIIUIEHHBIX U3EIUN,
MAaTEepHAJIOB U TEXHOJIOTUN UX MTPOU3BOJICTBA,
BKJIIO4as cozganue 3D MonaeneH s KOH-
CTPYUPOBaHUS pa3padaThIBACMbIX U3/ICIUH.
HOIIK-1.3.

Brnaneer meTogaMu MaTeMaTHYEeCKOTO aHa-
JIA3a JUIsl pacuyeTa KOHCTPYKLMHI XyT0XKe-
CTBEHHO-TIPOMBIIIJIEHHBIX U3AEJIHNI U BBITOJ-
HEHMS TEXHOJIOTHYECKUX PACUETOB

2. MecTo IMCUMILUINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnuniauHa OTHOCHTCS K 00s3aTenbHOM yactu O0soka b1: Monynps «Maremarnueckue u ecte-

CTBCHHO-HAY4YHBIC NUCHUIIJIMHBD).

Jucnunnuaa 6a3upyercst Ha CIIeAYIOIIeH, MPOHIeHHON TUCIIUILINHE:

- nuHelHas anrebpa.



Hucuunnuna «MaTeMaTuyecKuil aHaau3) JOTHYECKH CBSI3aHa C TOCJIEIYIOIUMU TUCIUIUTUHAMM:
B obazamenvron vacmu:

- husuka;

- (UBUKO-XUMHUUYECKHE OCHOBBI B TEXHOJOTHYECKUX MPOIIECCaX;

- KOMIIBIOTEPHOE MOJIETUPOBAHUE U3/IEIUI MPOMBIILICHHOTO JU3aifHA U FOBEIUPHBIX

YKpaIlICHHI;
- CAIIP nns MHXXEHEPHOTO aHAIM3a U IPOU3BOICTBA XY 0KECTBEHHO-ITPOMBIIITIEHHBIX

00BEKTOB.
B uacmu, gpopmupyemoii yuacmuuxamu oo6pazo8amenbHblx OMHOULEHULL.
- A pOBBIC TEXHOJIOTHH B IPOU3BOJICTBE IOBEITUPHBIX W3/ICITHA.

3. CTpykTypa u coaepkaHue TUCHUIINHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIHHBI COCTABISAET 4 3a4eTHBIC eAMHUIIBI - 144 Jaca.

3.1. Buabl yueOHO# padoThl M TPYA0EMKOCTh

n/n Buna yuyeOHo# padoThI Kol?;‘;iﬂm Cemectp 2
AyIUTOpPHBbIE 3aHATHS 72 72
B Tom uucne:
Jlexnn 18 18
- CeMuHapcKue/MpakTHIECKUE 3aHATHS 54 54
= JlaGopaTopHble 3aHATUS - -
CamocrosiTesbHast padoTa 72 72
IIpomexyTouyHas aTrecTanus
3K3aMEH C) 6]
Hroro 144 144

3.2. TemaTruuyeckuii njaH U3y4eHus TUCUUMIMHBI

Pa3smemién B npunoxenuu 1 xk pabodeil mporpamme.
3.3. Copep:xaHue pa3iesoB AUCHUNINHBI
Beenenue

[Ipeamer, 3agauu U conepxaHue TUCHUIUIMHBL. OCHOBHBIE ATAIlbl Pa3BUTHUS AUCIUTUIHHBL.
CtpykTypa Kypca, ero MecTo 1 poJjib B IOATOTOBKE OakanaBpa, CBA3b C IPYTUMH IUCHUIIITMHAMU.

Paznea 1. luddepennnanbHoe ncunciaenue GyHKIui 01HON nepeMeHHOH

Tema 1. UucnoBas nocnenoBatebHOCTh. [Ipenen yncaoBoi nocineaoBaTEIbHOCTA U €r0
coiictBa. @ynkuus. [loctpoenue rpadukoB pynkuuit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O



npenenax GyHkiuu. [lepBoiii u BTopoii 3ameuaTenbHble peaensl. CpaBHEHHE OECKOHEYHO MaJIbIX
1 OECKOHEYHO OOJIBIINX BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEJIMYUHBI.

Tema 2. HenpepbIBHOCTh (PYHKIIMI B TOUKE U HA IPOMEXYTKE, TOUKH pa3pbiBa GyHKIINH,
uX Knaccudukaius. ACUMITOTH rpaduka PyHKITUU, UX KIacCH(PUKAIIHS.

Tema 3. [IpousBoanas pyakun. ['eomerpuueckuit u Gpu3nIecKrii CMbICT TPOU3BOIHOM.
[TpaBuna quddepennupoBanus u GOpMYIIbl BEIYUCICHHUS TPOU3BOAHBIX. TabiuIia mpon3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (YHKIUI. Brruncienne npou3BOIHBIX (YHKIM, 3aJaHHBIX pa3iny-
HBIM 00pa3oMm.

Huddepenunan. IIponsBoausie u quddepeHnnans BRICINX NopsakoB. [Ipubimxennsle
BBIYHCIICHHSI C IOMOIIIBIO Aud PepeHnnanos.

Tema 4. IIpasuno Jlonurans. ®opmyna Teinopa. PackpbiTie HeonpeneneHHOCTEN pas-
JUYHOTO TUTA. Pa3oxeHne OCHOBHBIX dJIeMeHTapHbBIX GyHKIMH 110 popmyie Teitnopa. [Tpubnm-
YKEHHBIC BBIUMCIICHHUS ¢ TOMOIIbIO hopMyibl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl Au(HEPEHITNATEHOTO UCYUCTCHUSI. MOHOTOHHOCTh (DyHK-
1M, 3KcTpeMyMbl HeoOXoauMble U 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAIBHOTO AKCTpe-
myma. MccnenoBanne BoimykiiocT rpaduka pyaknun. Touku nepernda rpaduka GyHKImm.

OOmras cxema uccienoBanus (GyHKIHMU U 1ocTpoeHus ee rpaduka. CBoiicTBa ¢pyHKINH,
HENpephIBHBIX Ha oTpe3ke. HanbombIiee nu HauMeHblliee 3HaYeHHs] YHKIIMU Ha OTPE3KE.

Paznea 2. IuddepennuanbrHoe ucunciaenne QyHKIUI HECKOJIbKUX MePeMeHHbIX

Tema 1. ODyHKIIMU HECKOJIBKHUX NMEPEMEHHBIX. JINHUU 1 TOBEPXHOCTU YPOBHA. YacTHBIE TPOU3-
BonHbIe. [Tonuelii quddepennuan. IIponsBoaHbIe CI0KHON QYHKIIUN HECKOJIBKUX ITEPEMEH-

HbIX. YacTHBIE Tpou3BOAHBIC U AUd PepeHnansl BIcuX nopsaakoB. Teopema [lIBapiia.

Tema 2. [IpousBonnas no Hanpasienuto. I'paauent. KacarensHas k kpuBoil. KacarenbHas
MJIOCKOCTh M HOpMaJb K moBepxHocTu. Dopmyna Telmopa. DKkcTpeMyM (QPYHKITUH HECKOJIBKHX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS IKCTPEMYMA.

Paznen 3. UnTerpajibHoOe McYHMCIeHH e

Tema 1. [lepBooOpa3nas. Teopema cyiiecTBOBaHHUs HEOIpeneleHHoro uHrerpana. He-
OTpe/ieNIeHHbI MHTErpall U €ro cBOMCTBAa. Tabivila MHTErpajJoB OT OCHOBHBIX 3JIEMEHTApPHBIX
¢yHkuuii. MeTo HermoCcpeICTBEHHOTO MHTETPUPOBAHUS.

MeTo1pI HHTETpUPOBAHHUS C TOMOIIBIO 3aMEHBI IEPEMEHHOM, MTO/IBEIEHUEM 1101 3HaK 1 depen-
nuana. MeToq MHTErpupOBaHUsI 110 YaCTAM.

HuTerpupoBanue pallMoOHAIbHBIX AP0oOel, MHTETpUPOBaHHE HEKOTOPHIX BUIOB HPPALIMOHATIBHBIX
U TPUTOHOMETPHUECKUX (DYHKIIUH.

Tema 2. 3agaun, TPUBOJAIINE K MOHIATHIO OMPEACICHHOTO MHTerpana. OnpeneneHHbIil
MHTETpaJl, €ro CBOMCTBA. Y CJIOBHSI MHTETpUPYyEeMOCTH. MIHTEeTrpasl ¢ mepeMEHHBIM IIPEIETIOM UHTE-
rpupoBanus. opmyna Herorona — JleitOnuiia. 3aMeHa mepeMeHHOH B ONPEACIICHHOM HHTETpalle.

IIpuno>keHus OoNpeaeIeHHOTO UHTErpajla B TEOMETPUN U MEXAaHUKE (BBIUMCIIEHHE ILIOLIa-
Jie TUIOCKUX (PUTyp, UTMHBI KPUBOM, 00HEMOB.

Tema 3. HecoOcTBeHHBIE MHTETPAIBI IEPBOTO U BTOPOTO pojia (110 6€CKOHEYHOMY ITpOMe-
KYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEYHOM MPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npUBOJAIINE K KPAaTHBIM MHTErpajiaM. J|BOTHONW U TPOWHOM MHTETpaIbl,
ux cBoiicTBa. [IpaBuiia BEIYMCICHUSI TBOMHBIX UHTETPAJIOB.

3.4. TemaTuka NPAKTHYECKUX 3AHATHI N0 AUCHHUIINHE
«MareMaTHYEeCKHHA aHAJIN3»

Ne Tema 3ausaTus
/o




Pa3zpen 1. Di1eMeHTHI MATEMATHYECKOI0 aHAJIHN3A.

Yucnosas nocinenoBaTelbHOCTh. [Ipenesn 4ucinoBoil mocae 0BaTeIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. @yukuus. [Ipeaen Gpynkmuu. Teopemsl o pee-
nax ¢yHkuuu. [lepBblil 1 BTOpOii 3aMedaTelIbHbIe TPE/EIbL.

2 CpaBHEeHHE OECKOHEYHO MAJIBIX M OECKOHEYHO OOJIBIINX BETMYMH. DKBUBAJIICHTHBIE OeC-
KOHEYHO MaJIbI€ BEJINYHMHBI.

3 PackpeiTHe HeonpeeneHHOCTeN pa3InyHOTO THUIIA

4 HenpepbiBHOCTH QPyHKIIMI B TOUKE U Ha MpoMexyTKe. OTHOCTOPOHHHE Mpeiesibl. TouKu
paspsiBa pyHkuuu. [lpumMepsl pemienus 3agau

5 [TpousBonnas pynkuu. Ipasuna nuddepenunpoBanust 1 GOpPMyIIbl BEIYUCICHUS TIPO-
M3BOAHBIX. TexHuka nuddepeHInpOBaHU

6 HuddepenurpoBanue oOpaTHbIX GyHKIMHA, QYHKIMIA, 3aJaHHBIX HESBHO, TapaMeTpHye-
ckH, Jorapupmudeckoe mudGepeHIpoOBaHNe

7 Huddepennman. I'eomerpuaeckuii cmpicn quddepennuana. [IponsBoansie u nuddepen-
IIaJIbI BEICHIMX MOPAaKOB. [IpubiimkeHHbIe BEIYUCICHHS C TOMOIIBIO AudepeHnnanos.

8 [IpaBuno Jlonurtana. @opmyna Teinopa. PackpbiTie HEONPEACICHHOCTEN Pa3IUYHOIO
tumna. Pa3noxeHusi OCHOBHBIX 2JIEMEHTAPHBIX QYHKIHI 110 Gopmyne MakiiopeHa.

9 [TpubmxeHHbIe BEIYUCICHUS C TOMOIIBIO (hopmyisl Teitmopa.

10 | TTonHoe uccnenoBanue GyHKIMA U HocTpoeHue rpaduxos. Ipumeps

11 | IlomHoe uccnenoBanue GyHKIMN U mocTpoeHue rpadukoB. [Ipumeps! (MpoaomKeHe)
CamocrosrenbHas pabota Nel Ha ceMuHape 1o GyHKIUSAM OAHOH epeMeHHON

12 | Pa3gea 2. DyHKIMU HECKOJIbKUX MepeMeHHbIX. JINHMY 1 MOBEPXHOCTH YpOBHA. HacT-
HbIE IPOU3BOJIHBIE U JU(PepeHIIna NepBoro Nopska.

13 | Ionuenii quddepennuan. I[IpousBomubie ciaoxHon Gynkmuu. [IpowsBogHas QyHKINH,
3aJJaHHOI HesiBHO. YacTHbIE POU3BOIHBIC U TU(dEepeHIaIbl BRICIINX TOPSIKOB. Teo-
pema [1IBapiia.

14 | [IpousBogHas 1Mo HaMpaBJIeHUIO. [ pagnueHT.

15 | OkcTpeMyM (QYHKIIUN HECKOIBKUX epeMeHHbIX. HeoOXonuMBbIe 1 T0CTaTOYHbBIE YCIOBUS
HKCTpEMyMa.

16 | CamocrosiTeqibHasi padoTa Ne 2 Ha ceMuHape MO (GYHKUUSM HECKOJIbKHUX NepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajbHOE HCHUCIEHHE
[TepBooOpasnas. HeonpeneneHHbIN UHTETpAJI M €ro CBOMCTBA. MeToj HermoCpeACTBEH-
HOT'O MHTETPUPOBAHMUSI.

18 | MaTerpupoBaHue C TOMOIIBIO 3aMEHBI IEPEMEHHOM, TOJIBEICHUEM 1o/ 3HaK Aud depeH-
nuana. MeTo MHTErpupoBaHHMsl 110 4acTsIM

19 | UaTerpupoBaHue palMoHAIBLHBIX AP00ei, MHTETPUPOBAHUE HEKOTOPBIX BUIOB UPPAIHO-
HATBHBIX (PYHKIHHA

20 | UaTerpupoBaHue TPUTOHOMETPUUSCKUX (PYHKITUH.

21 | Beuaucnenue onpeneneHHbIX HHTerpaioB no Gpopmyne Herorona-JIeitOnuia. 3ameHa re-
PEMEHHON U UHTETPUPOBAHUE 10 YACTSIM B ONPEACIEHHOM HHTErpase.

22 | [IpunoxkeHus onpeaeneHHOro HHTerpajia B reOMETPUH U MEXaHHKe (BBIYHUCIICHHE TUIONIa-
Jei TWIOCKUX (UTyYp, JUTMHBI KPUBOH).

23 | IlpunoskeHus: ONMPESICHHOTO0 HHTETpajia B TEOMETPUU M MEXaHUKE (BBIYHMCIICHHE 00be-
MOB, IUIOHIAJEH MOBEPXHOCTH).

24 | HecoOCTBeHHBIC HHTETPAIBI TIEPBOTO M BTOPOTO POJIA, X BHIYUCIICHHE.

25 | 3amaum, NPUBOISIINE K KPATHBIM UHTErpajaM. BeiuncineHne ABOMHBIX UHTETPAJIOB CBE-
JICHHEM K MOBTOPHBIM. 3a7jaui Ha U3MEHEHHE MOPsIIKa UHTETPUPOBAHUS B IBOMHOM HH-
Terpasue

26 | 'eomeTrpuueckue 1 pu3MUECcKUe MPUIOKEHHS KPATHBIX HHTETPAJIOB, IPUMEPHI BBIYUCIIE-

HHL.




| 27 | KonTposibHOE TeCTUpPOBaHUE MO KYpCY.

4. YueOHO-MeTOaMYeCKOe M MHPOPMALIMOHHOE o0ecreYeHne

4.1. HopmartuBHbie 10KyMeHTbl 1 'OCToI

1. ®I'OC 29.03.04. TexHoyorus Xym0XecTBEeHHON 00padoTku MaTepuanos 26.11.2020 N 1456
2021.

2. AxanemudecKkuil yueOHBIN IUIaH MO HAMpaBJICHHUIO MOAToTOBKH: 29.03.04 TexHomorus Xymo-
XKeCTBEHHOU 00paboTku MaTepuasioB. [Ipodumiib: «Xyn0keCTBEHHOE IPOSKTHPOBAHUE U ITH(]-
POBBIE TEXHOJIOTUH B IOBEJIMPHOM MTPOU3BOACTBE». Dopma oOyueHus — ounas. 2023.

3. Axagemuyeckuil y4eOHBIH IUIaH MO HarpaBlieHHIO NoAroToBku: 29.03.04 TexHonorus xyao-
JKeCTBEHHOU 00paboTku MatepuaioB. [Ipoduins: «Pa3paboTka 1 MpOU3BOICTBO U3IEIHI MPO-
MBIIIEHHOTO An3aiiHay. ®opma o0ydyeHus — 3aounas. 2023.

4. Marpunua KOMIETEHIUN 10 HarpaBJIeHUI0 TOAroToBKU 29.03.04 TexHOoIOorus Xy/10&KECTBEH-
HOU 00paboTku MatepuanoB. [Ipoduns: «XymoxkecTBEeHHOE MPOSKTUPOBAHUE M IU(PPOBBIC
TEXHOJIOTHH B IOBEJIMPHOM MPOU3BOACTBE». DopMa 00yueHust — ounas. 2023.

5. Marpuua komneTeHuui no HanpasiaeHUo noAroToBku 29.03.04 TexHomorus XynoKecTBEH-
HOI 00paboTku MatepuanoB. [Ipoduib: «PazpaboTka 1 MPOU3BOACTBO U3ACIUNA TPOMBIILICH-
HOro au3aitHa». ®opma o0ydyenus — ounas. 2023.

6. VYka3 IlIpesunenra Poccuiickoit ®eaepamuu ot 01.12.2016 Ne 642 «CTtpareruu Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickonn denepaunny.

7. Tlpuka3z MunuctepcTBa 00pa3oBanus u Hayku Poccuiickoit deneparuum ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu llopsiika MPUMEHEHUs] OpraHU3ALUSIMH, OCYLIECTBISIOMIMMU 00pa3oBa-
TEJbHYIO 1eATEIbHOCTD, IEKTPOHHOTO O0yUYEeHH I, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTH TIPU peann3anuu 00pa3oBaTeIbHBIX IPOrPaMM.

4.2. OcHoBHas JuTeparypa

1. ®uxrtenronsi] .M. OCHOBBI MaTEeMaTHYECKOTO aHAIM3a: YUeOHUK I BY30B, 15-¢ u3m.,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxtenroubil .M. OCHOBBI MATEMaTUYECKOTO aHAN3a: yYCOHUK /ISl BY30B, 14-¢ u3f.,
ctep. CII6, Jlanb. 2023. Yacts 2. 464 c.

3. Kynpssues JI.J. Kpatkuii kypc marematnyeckoro ananusa. T.1. JluddepennmansHoe u uH-
TEerpaJIbHOE UCYUCIICHHS (PYHKITUN OHOW MepeMeHHOM. Psaapl: YueOHuK [DIeKTpOHHBIN pe-
cypc]: yue0b. - DnekTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana. |

4.3. [lonmosHMTEJbHAS JUTEPATypa

1. TTuckynoB H. C. IuddepennnanbHoe U MHTETpATbHOES UCUYHUCICHUS I BTY30B. B 2-X TO-
Mmax. M.: Uurerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3y6koB B.T"., JIsxosckuii B.A., Mapteiaerko A.W., Munocries B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKHU JJI1 TEXHUYECKUX BBICIIUX Y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MY, 2012. 400

9K3.
3. Kparkuii kypc BbICIIEH MaTreMaTuKHu [DJNEKTpOHHBINA pecypc]: yded. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma: URL:

https://e.lanbook.com/book/93522. - 3ar. ¢ skpana. ]
4. byrpos f.C., Hukonsckuii C.M. Briciias maTemaTuka: yaeOHUK I BYy30B B 3-X ToMax. M.:
Hpoda, 2009.



5. HuterpanbHOe ucuncienue GyHKIUNA OTHOM M HECKOJIBKUX MEPEMEHHBIX. TeopHs Mos: Me-
TOAMYECKUE YKa3aHUs M BapHaHTHI pacueTHO-rpaduueckux padot // bomyno M.A., Bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.

6. Marematndeckuii ananu3. Teopust npenenoB u auddepeHnnanTbHOe HCUUCTIEHNE: OCHOBHBIC
MOJIOKEHUS TEOPHH, METOIMYECKHE YKa3aHUs U BapUaHThl pacueTHO-Tpaduueckux pador //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM»,
2009.

4.4. DaexkTpoHHBIC 00pa3oBaTebHbIE PECypPChl

[IpoBeneHue 3aHATHI U aTTecTalil BO3MOXKHO B AUCTAaHIIMOHHOM (opMarte ¢ MPUMEHEHHEM CH-
cTeMbI AucTaHIMOHHOTO 00y4ueHus: yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaremaTHKa 3JIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOIPaMMBI:.

DIeMEeHTHl MaTeMaTUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJM3a
WuTerpanbHOE NCUUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781

GyHKIHI OJTHON TIEpEeMEHHOU
HNuddepennmansaoe ucuucie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (QYHKIUI HECKOJIBKUX I1e-
PEMEHHBIX

JlonmoaHUTEIbHBIC I1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOTO aHaJN3a

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE H UTOTOBBIC TECTHI.
[opsinok npoBeneHus paboT B TUCTAHIMOHHOM (pOpMAaTe yCTAaHABIUBACTCS OTIEIbHBIMH PaCIo-
PSOKEHUSIMH TIPOPEKTOPA M0 yueOHOM paboTe W/ WK IEHTPOM Y4eOHO-METOANIECKOM pabOTHI.

Kaxaplii cTyieHT oOecriedeH WHIMBHIYaIbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K JJICKTPOHHOMN

OMOJIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT YIeOHO-METOMYECKAE MaTepraibl B JJICKTPOHHOM BHJIE, MPE/-

CTaBIICHHBIC Ha caiiTe mospolytech.ru B pasznene: «l{eHTp MaTeMaTHUECKOTO 00pa30BaHUs»

(http://mospolytech.ru/index.php?i1d=4486,

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

[Tone3HbIe y4eOHO-METOAMYECKHE U MHPOPMAITMOHHBIC MaTePHAIIBI IPEICTABIICHBI Ha calTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(GOPMAMOHHO-TEIICKOMMYHHKAITMOHHOMN ceTh «IHTepHeT» /I OCBOSHUS

JTUCIUILIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JI1eH3NOHHOE H CBOOOTHO PACIPOCTPaHsIeMOe MPOrPaMMHOe
odecreyenue



No| HammenoBanme | PazpaGoruumk [1O | Joctymuocts (mu- | Ccbuika Ha Equnbiil peectp
(mpaBooOnama- | LEH3MOHHOE, CBO- | POCCHUMCKHX MPOTrpaMM st
TEJb) 00HO pactpo- OBM u B]] (npu Hanu4um)
CTPaHIEMOE)
1 [ Astra Linux | OOO JInnensnonHoe https://reestr.digital.eov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JluueHsnoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT'UN" 75

4.6. CoBpemeHnHbIe npodeccuoHabHbIe 0a3bl JAHHBIX U HHPOPMAMOHHBIE CIIPa-
BOYHbIE CUCTEMbI

Ilepeuenn pecypcoB cetn UHTepHeT, 1OCTYNHBIX 1JI51 OCBOCHHUS IMCUMIIJIMHbI:

HaumeHnoBanue

Ccbuika Ha pecypc

JocTtynHocTh

HNHdpopManMOHHO-CIIPABOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

Hoctynna B cetn UH-
TepHeT 0e3 orpaHuye-
HUH

Nudopmanmonnsie pecypesl Cetn

http:// www.consultant.ru | JoctymHo
Koncynprantlimtoc p Hlocty
[Topran ®enepanbHbIX TOCyAAp-
CTBEHHBIX 00pa3oBaTelIbHBIX cTaH- | http://www.fgosvo.ru. HoctymHo

JTApPTOB BBICIIETO 00pa3oBaHUs

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HoctymnHa B cetn UH-
TepHeT 0e3 orpaHuye-

HUHI
IPR Books https://www.iprbookshop | loctynna B cetu 1Un-
ru/ TepHeT 0e3 orpaHuye-

HUHI

IIpodeccnonanbHbie 0a3bl JAHHBIX

baza naHHBIX HAYYHOU AIEKTPOH-
HOI OMOIMOTEKH
(eLIBRARY.RU)

http://www.elibrary.ru

HoctymnHo
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Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJUTEeMaTHIecKast peepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpudeckas (OndamomeTpu-
yeckas) 0a3za JJaHHbIX

5. MaTepuajibHO-TEXHUYECKOE 00eceYeHue U CIUTITHHbI

MarepunanpHo — TexHHYecKasi 6a3a yHUBEpCUTETa 00ECTIeUnBaET IPOBEICHNE BCEX BUIOB
3aHATHUH, IPETYCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOIUM CAaHUTAPHBIM H
IPOTUBOIIOKAPHBIM IIPABMIIAaM U HOPMaM.

Kadenpa «MaremaTika He pacrnosiaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM M UCTIOIb-
3yeT yueOHbIC ayTUTOpUH U3 001IeTo (hOHIa YHUBEPCUTETA.

[Tpu HeoOX0AUMOCTH AJIs1 IPOBEIEHHSI MHTEPAKTUBHBIX MPAKTHUYECKUX 3aHATUI HCIIONb3Y-
I0TCSI KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeTonnueckue peKoMeH aluu

6.1. MeToauueckue PEKOMEHAALNHA IJIA IIpernoaaBaTeist
o opraHm3anuu Oﬁy‘leHI/lﬂ

[Ipexne Bcero, caenyeT oOpaTuTh BHUMAHKUE CTYICHTOB Ha TO, YTO IPAKTHYECKU BECh U3Y-
YaeMbIil UMU MaTepuaj He TpeOyeT KakoH-IT100 CriennaabHON (JOTMOTHUTENBHON) MMOATOTOBKH 1
BITOJIHE MOKET OBITh YCIIEIIHO U3YUEeH, €CITU CTYACHTHI OYAYT MOCEIaTh 3aHITHS, CBOEBPEMEHHO
BBITOJIHATH JOMAITHHE 3aJaHHsI ¥ TT0JIb30BaThCA (IIPH HEOOXOJMMOCTH ) CUCTEMOM IMJIaHOBBIX KOH-
CyJIbTallM B TEUEHUE KAXKJOTO ceMecTpa. Bomiexamue B Kypc MaTaHaiu3a pa3ieibl SBISIOTCA
KJIACCMYECKHUMH, B TO K€ BPEMS OHU NMPAKTUUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAaHEHHUE ISl PEIICHMS Pa3HOTO PoJia 3a/1a4 BHYTPH CaMOil MaTEMAaTHUKHU U MPUKJIAHBIX 3a-
nad. X ocBOeHHE MOMOKET CTYIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO W SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO PEUb, YCIEUTHO MPUMEHATh HAKOTICHHBIC 3HAHMS B IPO(HECCHOHATBLHOM
JEeSITeIbHOCTH.

HeoOxomuMo ¢ caMoro Havamna 3aHSITHH PEeKOMEH0BATh CTYJACHTaM OCHOBHYIO U JIOTIOJN-
HUTEJIBHYIO JIUTEPATypy, a B KOHIIE CEMECTPa JaTh CIIMCOK BOIIPOCOB JIs TOATOTOBKH K 3K3aMEHY.

Ha nmepBoM 3aHATHY IO TUCIUILTAHE CIIEAYET 0053aTeIbHO MPOUH(DOPMHUPOBATH CTY/ICH-
TOB O BUJE U (popMax TeKyIlel U MPOMEKYTOYHON aTTeCTallui Mo TUCHUILIMHE, CPOKAX UX Mpo-
BEJICHUS, YCIOBUSIX JOMyCKa K MPOMEKYTOUHOM aTTECTAllMU, TPUMEHSEMbIX BUAAX MPOMEXKY-
TOYHOTO KOHTPOJIS.

N3noxenue TeopeTMuecKoro mMaTepualia JTOJDKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IpernojaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKU [IPU PEILICHUH 33]I1a4d HE OTBJIEKAJU OT [JIABHOTO: OCMBICICHUS UAECH U CYTH IPUMEHSI-
eMbIX MeTo10B. ClieyeT Bcernia yka3blBaTh IPUMEPhl MPAKTHUECKOrO MPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHIX YpaBHEHUH U GOpMYIL.

[IpakTueckue 3aHATHS AOHKHBI ObITh OpraHU30BaHbI MPENOIaBaTeIeM TakKuM 00pa3oM,
4TOOBI OCTABAJIOCH BPEMsI Ha MEPUOJUIECKOE BHITIOJHEHUE CTYACHTAaMU HEOOJBIIONH CaMOCTOSI-
TeIbHOU pabOTHI B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHHMSI M3JI0KEHHOTO MaTepuaa.

[IpenogaBatens, Benymuid MpaKTHYECKUE 3aHATHS, JODKEH COTJIACOBBIBATh yU4eOHO-TEMa-
TUYECKHH TUIaH 3aHATHH C JIGKTOPOM, UCTIOJIB30BaTh €AMHYIO CHCTEMY 0003HAYCHH.

[IpenogaBarento cueayeT NTOOMBATHCS CHCTEMATHYECKOW HEMPEPBIBHOW PabOTHI CTYICH-
TOB B TE€YCHHE CEMECTPA, HEOOXOAMMO BBISIBISATH CHIIBHBIX CTY/IEHTOB U ITPHUBJIEKATh UX K HAYYHOU
paboTe, K yJaCTHIO B pa3HOTO POja OJIMMITHAIAX U KOHKYpCaX.
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CTyzIeHT [OJKEH OLlyllaTh 3aMHTEPECOBAHHOCTD MPENOJABATENsl B JOCTUKEHUHN KOHEY-
HOI'O pe3ysbTaTa: B NMPUOOPETEHUHM OOYYaroIMMHCS HPOYHBIX 3HAHWUN, YMEHUH M BIIaJCHUA
HAKOIJICHHOM nH(pOopMarMeit A7 pereHus 3a1a4 B po(peCCUOHATBHON AeATEIbHOCTH.

6.1.1. OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

[IpoBeneHue 3aHATHI U aTTECTALIUI BOSMOXKHO B JMCTAHIIMOHHOM (hopMare ¢ MpUMEHEHHEM CH-
CTeMBbI TucTaHMOHHOTO 00ydeHust yauBepcuteTa (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kadeapoi «MateMmaTrka» 3JIEKTPOHHBIX oOpaszoBaTenbHbIX pecypcoB (DOP) mo Bcem pasznenam
porpaMmsl (cM. 1. 4.4).

[MTopsimok mpoBeaeHus paboT B TUCTAaHIMOHHOM (hOpMAaTe yCTAHABINBACTCS OTICIHHBIMU
pacropsHKeHUSAMHU MPOPEKTOpa Mo y4eOHOH padoTe W/WiM HEHTPOM yueOHO-METOIUYECKOi pa-
OO0THI.

6.2. MeToan4yeckue yKazaHus JJis1 00y4AIONIUXCHA 110 OCBOCHUIO

AUCIHHIIINHBI

Pa3nesa 1: nuddepennumnanbroe ncunciaeHne GyHKIui 01HOM NepeMeHHOMH

[Ipu u3yuenun auddepeHImaaTbLHOTO UCUUCICHUS PYHKITUN OTHOM IEpeMeHHO# 00paTuTe
BHUMaHUE Ha MOHATHE Mpeaena GyHKINHU B TOUYKE U METOBI €ro BeruucieHus. [Ipenen — ogao u3
OCHOBHBIX TIOHSTHA MaTeMaTH4ecKOro aHanu3a. [Ipu BBIYHMCICHUU NpenesioB (QYHKIMH HAalo,

0 o
IPEXKIE BCEro, BBIACHUTH Xapakrep HeompeaeiaeHnoctd | —, —, 0:00,00—00, 17 |. Yro6sl
00
OBJIA/IETh TEXHUKOHM PEUICHHUs 3a/1a4 Ha BBIYHCIICHHUE MPENIEIIOB, HA/IO 3HAThH JIBAa 3aMeUaTeIbHBIX
npenena, TabauIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, MPaBWIIO JlonuTans, pa3TudHbIe IPUEMbI
PaCKpBITHSI HEOTIPEICTICHHOCTEH B 3aBUCUMOCTH OT BHIa (DYHKIIMU M PEIIUTH AOCTATOYHO OO0JIb-
I10€ KOJMYECTBO 33/1a4.

[Ipyn m3ydeHHH TeM, MOCBSIICHHBIX MPOW3BOAHOW W muddepeHnuany GyHKIUH, HAIO
OCMBICJIUTh UX TEOMETPUUYECKUIN CMBICII, TOHUMATh pa3iuire Mex 1y HUMU (aud depeHiman - 3o
TJIaBHAs JIMHEWHAs yacTh mpupanieHus GyHKiun). TBepao 3HaTh (Kak TabIUIly yMHOKEHHS) Pop-
MyJbl i hepeHIupOBaHMsT OCHOBHBIX JIEMEHTApHBIX (DYHKIMNA U npaBuia 1udepeHpoBa-
HUs (Bce, KOHEYHO, HO 0COOEHHO TpaBmiIo Aud GepeHInpoBaHus CIOKHONW (QYHKIIHH).

OO6pature BHUMaHUE TaKXe Ha 0coO0eHHOCTH U depeHInpoBaHms QYHKIUH, 3a1aHHBIX
B HESIBHOM (popMe, TapaMeTpUUIECKH, Ha pueM Jorapudmudeckoro nuddepeHmpoBaHus.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATH AJITOPUTM HCCIeI0BaHus (QYHKIHMNA U TIOCTPOe-
HUs TpauKOB: onpeeseHre TOYeK pa3pbiBa (M UX KIacCU(PUKAIUIO), aCUMITOT rpaduka (BepTH-
KaJbHOM, HAKJIOHHOW, TOPU30HTAJIBHOMN ), HEOOXOAUMBIE U IOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIINH, CYIIECTBOBAHUS JIOKAIILHOTO AKCTPEMYyMa, MMPOMEXKYTKOB BBITYKIOCTH M BOTHYTOCTH
(GyHKLIMU ¥ TOYeK neperuoa.

Paznen 2: nuddepenunanbHoe ncHucIeHne PyHKIMH HECKOJIBKHUX NepeMeHHbIX

[Ipu n3ydennn qaHHOTO paszena o0paTuTe BHUMAaHKUE Ha TO, YTO (DYHKIIHS IBYX ITEPEMEH-
HBIX UMEET HarJIsiIHbI F€OMETPUUYECKUN CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMBICIUTE TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJHOTO A depeHinana u 0CoOeH-
HOCTb WX BBIYHMCIICHUS, OBIIQJIETh TEXHUKON BBIUMCICHUS TPOU3BOJHBIX OT CIOXKHOU (PyHKIHU

HECKONBKMX TepeMeHHbIX. CleyeT 06paTuTh BHUMAHUE Ha TO, 4To 11 pyHkuun Z = z(X, )
2 2
0z 0z

Ox0y - Oyox

CMeIIaHHbIe YaCTHBIE POU3BOIHBIE BTOPOTO MOPSAIKA PABHBI MEKIY COOOIA: (Teo-

pema IlIBapma), To ecth mopsaoK AuddepeHIUpPOBaHUS HE UMEET 3HAYCHHUS.
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Jlnst yHKITMM HECKOJBKUX MEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKITUH B IPOU3BOJIHLHOM
HaIlpaBJIEHUHU XapaKTEPU3yeTCsl IPOM3BOIHOM 110 HAMpaBJICHHUIO, @ HAUOOJIbIIAs CKOPOCTh U3Me-
HeHMs QyHKIMK Oy/eT B HANpaBJIEHUH BEKTOpa IPalueHTA.

Crnenyer oOpaTuTh B 3TON TeMe BHUMAaHUE HAa HEOOXOIMMOE U JOCTATOYHOE YCIIOBUS CY-
IIECTBOBAHUS KCTpEeMyMa (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

Pa3nen 3: uHTerpajibHOE HCUMCICHUE

B uHTEerpambHOM MCUMCIICHHH pelaeTcs 3ajava, 0OpaTHOW TOM, KOTOpas paccMaTpuBa-
nacek B auddepeHnaaTsHOM HCUUCIEHUN: HE0OX0AMMO HAUTH ISl TaHHOW (PYyHKIIUH f (x) Ta-

Kyt (yHKIIMIO, POU3BOJIHAS OT KOTOPOM Obliia OBl paBHA 3agaHHONW. HTErpupoBanue GyHKITUHA
— JIOCTaTOYHO CJIOKHBIN pa3zesl MaTeMaTUKHU, OBJIAJETh KOTOPBIM MOYKHO TOJIBKO, €CIIU CTYJICHT
«BO3BMET» JOCTATOYHO OOJIBIIIOE KOJIMYECTBO UHTErPAIOB Pa3HOrO THUIIA.

Hano tBepao 3HaTh TabaMIly HHTErPAJIIOB OT OCHOBHBIX 3JIEMEHTApHBIX (YHKIIMNA, OCHOB-
HbIE METOIbl HHTETPUPOBaHU (3aMeHa IIepeMEHHOM, MoABEIeHHE Mo]1 3HaK Auddepeninana, nH-
TErpUPOBAHUE 110 YACTSIM, PUEMBI BBIYUCIICHUSI HHTETPAJIOB OT PAIlMOHATBHBIX APOOEH, OT pas-
HOTO THIIA TPUTOHOMETPUUYECKUX (PYHKITHIA).

Hazio ocMbICAUTE €AMHCTBO MOAX0/1a K TIOCTPOCHUIO ONPEIEICHHBIX, KPATHBIX, KPUBOJIH-
HEIHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOEHHE HEKOTOPOW MHTErpalbHONM CyMMBI U IIpe-
JETIbHBINA MEPEXO.

3HaTh r€OMETPUYECKHI CMBICI U OCHOBHYIO ()OPMYITy BBIYUCIICHUS ONPEIEICHHBIX HHTE-
rpanoB — popmyny Hetorona — JleiitbHuna, reomeTpuueckue u pU3nuecKue MpuiIoKeHHs orpeie-
JICHHBIX M KPaTHBIX MHTETPaJOB, YMETh HAXOIUTh IUIOMIAJb MIOCKON (PUTYpBI, [UIMHY KPUBOIA,
00BEM U TIIOIIA/Ib TOBEPXHOCTHU TEJI BPAIICHUS.

7. ®OH OLICHOYHBIX CPEACTB

®DoH/T OLIEHOYHBIX CPEJACTB mpejcTaBiieH B [Ipunoxkennn 2 kK pabodeil mporpaMMe W BKITIOYAET
pazaensl:

1. MeTo bl KOHTPOJIS U OLICHUBAHUS PE3YJIbTaTOB O0yUEHUSI.
2. lllkana 1 KpUTEpUU OLIEHUBAHUS PE3YIBTATOB OOYUCHHUS.
3. O1ieHOYHBIE CPENICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexyTOoUHasi aTTecTarus.
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Ilpunoscenue 1

TemMaTnyeckuil IVIaH JUCUMILIMHBI «MaTeMaTHYeCKUHA aHAJIM3» M0 HANIPABJICHUIO OAT0TOBKH
29.03.04 «TexHoJIOTMA XyA0:KeCTBEHHOH 00pa00TKH MaTEepHAIOB)
[Tpodunu
«Xya0xKeCTBEHHOE IPOEKTHPOBaHUE U HU(PPOBbIE TEXHOJIOT UM
B I0OBEJIMUPHOM IPOU3BOACTBE)
«Pa3paboTKa U MPOM3BOACTBO U3/1eJIUI MPOMBIIIJIEHHOTO TU3AHA)

n/n

(6akanaBp)
Ounas popma o0yueHUs
I'ox mHabopa 2023/2024
Buabi yueOHoii padorsl,
Buabl camocTosiTeJIbHOM pa- ®opmbI
BKJII0YAsI CAMOCTOSTEIbHYIO GOTLI ATTeCTA-
o = padoTy CTYI€HTOB,
3] z £ CrynenToB nun
Pa3gen 2 % § 1 TPYI0EMKOCTH B 4acax
@ 5}
@ = o Pe-
J | I/C | JIa6 | CPC | KCP | K.P. |K.IL |PTP | de- | Kp | O | 3
par

Bropoii cemecTp

1.1

Paznen 1. udpepenunaibHoe uc-
yuciaeHue QyHKIMNA OTHOM nmepeMeH-
Hoi. YncnoBast mocieq0BaTeILHOCTD. 2 1 2 2 4 +
[Ipenen ynciaoBoi NOCIEAO0BATEIBHOCTH
1 ero cBouctna. [IpaBuia npenenbHOro
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nepexona. Oyukmus. [penen hyHKmm.
Teopemsl 0 penenax GpyHKIUH.
Boiiaua 3aganuii PI'P Ne 1 o mare-
MaTHYeCKOMY AHAJIM3Y.

1.2

IlepBbIil 1 BTOPOM 3amMedaTeIbHbIE IIPe-
nensl. beckoneuHo Mainbie 1 GECKOHEYHO
OoyblIMe BEIWYMHBI. JKBHBAJICHTHBIC
0ECKOHEUHO Majble BeIHMYUHBI. Packpbl-
THE HEONIPENEICHHOCTEN Pa3HOro THUIIA.

1.3

HenpepsiBHOCTh (DyHKIHMIA B TOUKE M Ha
npoMexyTke. OTHOCTOPOHHUE IIPEIEIBI.
Touxu pa3pbiBa GyHKINH, UX KIacCUpH-
Kallxsl.

1.4

[IpowsBognas ¢ynkuuu. I'eomerpuue-
CKUH 1 MEXaHUYECKUM CMBICTT IIPOU3BO/I-
Ho. IlpaBmia auddepenurpoBanus u
(GopMyNbl BBIYHMCICHUS TPOU3BOJIHBIX.
Tabnuua mpou3BOJHBIX OCHOBHBIX 3ie-
MeHTapHbIX (yHKUMH. Texunuka nudde-
pEHIIMPOBaHUS

1.5

Huddepennuan. [IponsBoansie u nud-
(epeHInanbl BBICIIMX MOPSAKOB. [Ipu-
OJIM)KCHHBIC BBIYHMCICHUS C IMOMOIIBIO
nudGepeHIraios.

1.6

[IpaBuio Jlonutansa. @opmyna Tewmopa.
Pa3no)keHnss OCHOBHBIX 3J€MEHTapPHBIX
byakumii o gopmyne Teitnopa. [lpu-
OJIMKEHHbIE BBIYUCIICHHUS C TOMOIIBIO
dopmynsl Teitnopa.
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1.7

OcHoBHBIE TeopeMbl U hepeHranb-
HOTO  WCYHMCICHHUA. MOHOTOHHOCTb
¢ynkuuu, ’kcTpemymbl. Heo6xoaumeie
U JIOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH,
JOKaJbHOrO JKcTpemyMma. Mccnemosa-
HHUE BBINYKJIOCTH Trpaduka (QyHKIUH.
Touku neperuda.

1.8

O6m1as cxema uccieoBaHus QyHKIIMH U
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKUMH, HENpepbIBHBIX Ha OTpPE3Ke.
Haubonbinee u HauMeHblllee 3HAYCHUS
(GyHKIMU Ha OTpE3Ke.
CamocrositesibHasi padbora Nel Ha ce-
MHHape Mo (YHKUUAM OJHOM mepe-
MEHHOI

1.9

Pa3znen 2. ®DyHKuus HECKOJIBLKUX IIe-
pemeHHbIX. [Ipenen U HeNMpPepbIBHOCTD.
OCHOBHbIE  CBOMCTBa  HEMPEPBHIBHBIX
dbynaknumii. Yactabie mpousBoHbie. [1o-
HbIH 1uddepennnan.

Boiiaua 3aganmuii PI'P Ne 2 o ¢pyHk-
UM HECKOJIbKHX NePEeMEHHbIX

1.10

[IpousBoHbIE CIOXKHOW (YHKIIUH HE-
CKOJIbKMX TepeMeHHbIX. YacTHble mpo-
W3BOJIHBIC U AUQdepeHITnanbl BhICIINX
nopsiakoB. Teopema I[IBapma. IIpous-
BOJ[HAs IO HAMPABIICHUIO. ['pasinieHT.

10

1.11

OxcTpeMyM (QYHKIHUN HECKOJIBKHUX Tepe-
MeHHBIX. Heo0XoumbIe U T0CTaTOYHbBIE
YCIIOBUS IKCTPEMYyMa.

11

16



CamocrositesibHasi padora Ne2 Ha ce-
MHHape MO0 (PYHKIUSIM HECKOJbKHX
nepeMeHHbIX

1.12

Pa3nen 3. UnTerpasbHoe HCHYUCIEHHE
[TepBooOpaznas. HeonpeneneHublii uH-
Terpana u ero cBoicTBa. Tabmuia uHTe-
rPAJIOB OT OCHOBHBIX JJIEMEHTAPHBIX
¢ynkuuii. MeTtox HemnocpeacTBEHHOTO
WHTETrPUPOBAHUS.

Beinaua 3agannii PI'P Ne 3 no unTe-
IPAJbLHOMY HCYHUCICHHUIO

12

1.13

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
HepEeMEHHOM, TO/ABEICHUEM IO 3HAaK
muddepennmana. MeToq MHTErpUpOBa-
HHS 110 9aCTIM

13

1.14

WNHTerpupoBanne parMoHATBHBIX IPO-
Oeil MHTETPUPOBAHIE HEKOTOPHIX BHIIOB
UPPAIMOHANIBHBIX M TPUTOHOMETpHUYE-
CKHX (DYHKITHI.

14

1.15

3ajaun, TpUBOASIINE K TOHITHIO OMpe-
JeneHHoro uHterpana. CBoicTBa orpe-
neneHHoro uHrerpana. @opmyna Hero-
tToHa-JIeiiOHMITa. 3aMeHa IEpeMEHHOUN U
WHTETPUPOBAHUE IO YaCTAM B ONpeJie-
JICHHOM MHTErpasue

15

1.16

[IpunoxxeHust ONpENENIeHHOTO  HMHTe-
rpajia B reOMETPHH U MEXaHHUKE (BBIYHC-
JeHWe TUIOMIaJiell IIOCKuX  Quryp,
JUTMHBI KpUBOW, 00BEMOB, IIJTOIIAICH TI0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpaibl IEPBOTO U
BTOPOI'0 pOJA, UX CBOMCTBA.

17

17



3agauu, TPUBOJAIINE K KPATHBIM MHTE-
rpajaM. JIBOMHOM M TpPOWHOM WHTE-
rpaJibl, UX CBOMCTBa. Briuncienue aABou-

118 HBIX WHTCTPAIOB CBCIACHUCM K IMOBTOP- 18 6 4 +
HeIM. ['eomeTpuyeckue u Quandeckue
HNPHIOKEHU KPATHBIX HHTETPAJIOB
KonTposabHoe TecTupoBaHue
dopma aTTecTalHHU 19-21
Bcero yacoB no JucuuIInHe 3 3
18 | 54 72
cam.
PT'P
pao.

18



Ilpunoscenue 2

®OH/I OHEHOYHbIX CPEJICTB
MO JUCUMUILIMHE

«MareMaTHYEeCKHUH aHAJINU3»

Hampasnenue noarotosku: 29.03.04 «TexHOIOTHS XYI0)KECTBEHHON 00pabOTKH MaTepHaIOB.
[popumu: «XynoxecTBEHHOE MPOESKTUPOBAHKE U IU(PPOBBIC TEXHOJIOTUHU B IOBEJTMPHOM IPOU3BO/I-
ctBey. «Pa3paboTka v MPOU3BOICTBO U3/ICTUI IPOMBIIIIICHHOTO JU3aiHAY.

®dopma 00yueHus: OUHasl.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISA U OLleHMBAHUS Pe3yJIbTATOB 00yUeHH s

JIJ11 KOHTPOJIsl YCIIEBAEMOCTHU M Ka4eCTBA OCBOCHUS JUCLIUILIMHBI HACTOSILEN TIPOrpaMMoi
IIPEyCMOTPEHBI CIEAYIOINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYILIEN YCIIEBAEMOCTH (TEKYILIUH KOHTPOJIb);
- IPOMEKYTOYHAsI aTTECTAlMs (SK3aMEH).

2. lIkaa 1 KPUTEPUH OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHMsI

®opMa NPOMEKYTOUYHOM aTTECTANUN: IK3AMEH

[IpomexyTouHas arrectanus o0y4yaromuxcs B GopMe 3K3aMeHa MPOBOIUTCS MO Pe3yiIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB yueOHOM pabOoThI, MPETyCMOTPEHHBIX YUYEOHBIM IIJIAHOM 110 IaHHOM JUCIIH-
IUIMHE, TIPU 3TOM YUUTHIBAIOTCS PE3YyJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAaE€MOCTH B TEUCHHE Ce-
MmecTpa. OneHKa CTeneH! JAOCTIKEHUS 00yJarolUMHUCS TIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHs 1O
JTUCIUIUIMHE TPOBOJIUTCS MpenoiaBaTeieM, BEAYIIUM 3aHATHS M0 JUCIHUILUINHE METOJ0M 3KCHepT-
HOM oueHkH. [lo uTOoram mpoMexyTo4HO# aTTecTalluy MO AUCUUIUIMHE BBICTABISETCS OLEHKA «OT-
JTUYHOY, «XOPOIIO», «YAOBIECTBOPUTEIHHO» WU «HEYJOBIETBOPUTEIHHO.

IIIkana oneHUBAHUA Onucanue

BrimonHeHsl Bce 00si3aTeIbHbIE YCJIOBHUSI MOATOTOBKH CTY-
JeHTa K TPOMEKYTOYHOH AaTTeCTallMH, TPEIyCMOTPEHHBIC
nporpaMMoil quciUIuInHbeL. CTyIEeHT NEMOHCTPUPYET COOTBET-
CTBHC 3HaHWH, YMCHUH, HABBIKOB ITOKA3aTEISIM, IPUBEICHHBIM B
OTanaHo TabnuIax, onepupyeT MPUOOPETEHHBIMU 3HAHUSMHU, YMCHUSIMH,
HaBBIKAMH, MPUMEHSET UX B CUTYAIUSIX MOBBIIICHHON CIIOKHO-
ctu. [Ipm 3TOM MOTryT OBITH JOMYIICHBI HE3HAYUTEIHHBIC
OIMMOKK, HETOYHOCTH, 3aTPYIHEHHs MpPHU TEpEeHOCe 3HAHUH WU
YMGHI/If/’I Ha HOBBIC, HCCTAHAAPTHBIC 3aa4U.
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Xoporo

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JeHTa K THPOMEKYTOYHOH aTTecTalliu, MPEIyCMOTPEHHBIE
nporpaMMoil TUcHUIUIMHBL. CTYIEHT JI€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [MOKA3aTENsIM, IPUBEJCHHBIM B
TabIIMIaxX, OMEPUPYET MPHOOPETEHHBIMH 3HAHUSMHU, YMCHHUSIMH,
HaBbIKaMH. B TO jxe BpeMs Ipu OTBETE JOMYCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3aJaul PelIaeT ¢ HeJI0YeTaMH, HE BIIHSIO-
MMM Ha OO X0/ peLIeHHUS.

VY 10BIIETBOPUTENHHO

BrimonHeHsl Bce 00s13aTesibHbIE YCJIOBMS NMOATOTOBKH CTY-
AeHTa K TPOMEKYTOYHOH aTTecTallMu, IPEIyCMOTPEHHBIC
nporpaMMoil ucuUIUIMHEL. CTYAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeIISIM, IPUBEICHHBIM B
TabIMIax, onepupyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho mokasbiBaeT HeryiyOOKHe 3HaHUs, P OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUN, OJJHAKO B (op-
MYJIMPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JHU30M, apryMEeHTaleld U BBIBOJIAMH, B PEIICHUH 3a7ad MOTYT
cofiepKaThes rpyObie OmMOKH. [1J1s moTydeHus MPaBUIIbHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIOIINE BOTIPOCHI.

HeynosnersopurensHo

He BbimonHeHbl 00s13aTe/IbHbIE YCJOBUSI NOATOTOBKH CTY-
JeHTa K THPOMEKYTOYHOH aTTecTalliu, MPEIyCMOTPEHHBIE
nporpamMmoit aucuuiiviabl, UJIW cTyneHT neMOHCTpUpPYET He-
MOJIHOE COOTBETCTBUE 3HAHUN, YMEHU, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENIbHbIE OINOKH, TPOSIBIISETCS
OTCYTCTBHE 3HAHUM, YMEHHMI, HAaBBIKOB IO PANYy IMOKa3aTelei,
CTYJEHT UCHBITHIBACT 3HAYUTENbHBIE 3aTPYAHEHUS IIPU OIEpH-
POBAaHUHN 3HAHUAMH U YMCHUSAMU.

3. OueHo4YHbIE CPEACTBA

n/a

HaunmenoBanue
OLIEHOYHOTO Cpel-
CTBa

IIpencrasnenue oue-
HOYHOI'O CpEJCTBA B
DdOC

Kpatkas xapakreprcTUKa OLEHOYHOTO
cpeicTBa

Konrponbnas (ca-
MOCTOSITEJIbHA )
pabora

(KP)

CpencTBo NMpOBEpKU YMEHUN MPUMEHSTh
MOJIy4YEHHBIE 3HAHMS IJIS pelieHus 3a7ad
OTIpEeICNIEHHOr0 THUMa MO TeMe WU pa3-
aeny

KonTposnbHbie 3a1a-
HU

Pacuerno-rpadu-
yeckas padora

(PTP)

CpenctBo MpOBEPKU YMEHHI NMPUMEHSIThH
MOJIy4YEeHHBIE 3HAHUS T10 3apaHee OIpee-
JIEHHOW METOJMKE JUIsl pelleHusl 3aaad

KoMmiiekr 3amanuii
JUTS BBITIOJTHEHUS pac-
YeTHO-TpaduIecKOn
paboThI
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HJIN SaIIaHI/Iﬁ o MOoAyJr0 HJIW AOUCHH-
IIJNIMHE B LICJIOM.

CpencTBo KOHTPOJIS,, OPTaHU30BAaHHOE KaK
CrieIalibHas Oece/ia me1aroruaeckoro pa-

VeTHBIM onpoc co- | 00THHKA ¢ 00y4aromuMmcs Ha TeMbl, CBs- Bomnpocsr 1o
3 OecenoBaHue, 3aHHBIE C U3y4aeMOM TUCIMILIMHON, ¥ pac- | TeMam/pas/enam Juc-
(YO) CUMTAHHOE Ha BBLIICHEHUE 00bEMa 3HAHUN ITUTUTAHET

o0yy4aromerocss Mo ONpEeIeNCHHOMY pas3-
Jeny, TeMe, mpooseMe H T.11.

CucreMa cTaHIApTU3UPOBAHHBIX 3aaHUM,
Tecr MI03BOJISIOIIAs aBTOMaTHU3UPO-
(T) BaTh MPOICIYPY M3MEPCHHS YPOBHS 3Ha-
HUM 1 yMEHHH 00yJaromerocs.

5 | Ok3amenanuonnble | CpecTBO NPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHAIlMOHHbIE
OUIeTHI HaBBIKOB. MOXKET BKJIIOYATh KOMIUIEKC T€O- | OMIIETHI
pETHYECKMX BOIMPOCOB, 3ajad, IMpaKTHye-
CKUX 3aJaHuil.

Bapuanr Tecra

(3b)

3.1. Tekymuii KOHTPOJIb

O1ieHOUYHBIE CPE/ICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHUS O0yUYaIOIMUMHUCS Pa3/IeioB
JUACHUIUTUHBL, preM PI'P.

Conep:xkanue pacueTHO-rpaduyecKux pador.

PacuerHo-rpaduyeckass padora Nel nmo nuddepeHuuaIbLHOMY HCHUCTCHUI0 QYHKIUA OTHOM
nepeMeHHoi

Kpatkoe copeprkanue 1 3Tamsl pacdeTHO-rpauueckoil paboThl:
[Ipenen uncnoBoii mocae10BaTeIbHOCTH, Ipeaen PYHKITUH.
HccnenoBanue (pyHKIIMH HA HEIPEPBIBHOCTD.

Brruncnenue npon3BOAHBIX QYHKINU.

HccnenoBanue GyHKIIMHA, TOCTPOSHUE TPAPUKOB.

PacuetHo-rpadguyeckas padora Ne 2 no pyHKIMAM HECKOJBKHX NepeMEeHHbIX.

Kpatkoe coneprkanue pacdeTHO-rpaduaeckoit paboThI:
OyYHKIIUU HECKOJIBKUX MepeMeHHBIX. YacTHbIE Tpon3BoAHbIE. [IpOM3BOIHBIC OT CIIOKHBIX (PYHK-
muii. [Tpon3BoHAs 110 HANIPABICHHUIO U TPAJUEHT. DKCTPEMyM (DYHKITUH IBYX ITEPEMEHHBIX.

PacuetHo-rpadguyeckas padora Ne 3 1o MHTerpajJbHOMY HCYHCJICHHIO.

KpaTkoe copepxanue 1 3Tanbl pacdeTHO-Tpaduueckoi paboThI:
Ilepguviti sman:
Mertonb! uHTErpUpoBaHus. Beruncienre HeonpeaeneHHbIX HHTErPaJoB.
Bmopoii sman:
[TpunosxkeHus onpeesieHHbIX HHTEeTrpaioB. McciaenoBanne cXoAMMOCTH HECOOCTBEHHBIX MHTErpa-
JIOB.

KoMmiLiekT 3agannii

AJIs1 BBINOJTHEHNsI pacdyeTHO-rpaguyeckux pador (PI'P)
o JucHUIuInHeE «MareMaTH4ecKui aHAIU3)
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Teopus npenenos u nuddepeHurpoBanue PyHKIUH OHOH NepeMeHHOMI

1. Haiitn npenensr:

hm(2—n)2—(1+n)2 o 2 38 +3
’H‘”(l+n)2—(2—n)2’ 1= {‘/n+5+n

2 n’
1im(2” +3J , limn(\/nz +1—n), hm(n—leSM

2
n—0 n—»0
2n" +1 e
. 2x" +11x+15 . 4x7
im— -~ = lim———.
¥>-3 x+3 ¥-0 sin” 3x
25t . sin3x . 7x
hmﬁ lim 3 lim (1 — 3X)Ctg
n—w 3 +5 x>0 _ " x—>+0
0, x<—-x
2. UccnenoBaTh Ha HENMPEPBIBHOCTD U BBINIOJHUTD YEPTEK: y =<sinx, —7<x<0
7, x>0

3. Haiitu npou3BoHy0 HyHKIIHMH:

2(3x3+4x2—x—2). y = Inarcsin/1—e™".

y:

15V1+x
. . . 362 +1
gXxX—ClgXx = )
y =arctg————. 3t
J2 E
=sin| —+1¢|.

cos 6x

1
- " —arcte? ———
Y 3sin(12x+1) N e
y:arctg3 In \/; y=(\/;)

x+2

+sinln2x

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

4. CocTaBUTh YpaBHEHMsI KacaTeIbHOW M HOpMalu K JaHHOM KpUBOW B TOUKE C aOCLUCCOM X, :
y=x"+8Jx-32, x,=4.

1
2
5. IlpoBecTH MOTHOE UCCIIEOBAHUE U TIOCTPOUTH TpaduKk [ (x) =x"+—

DOYHKUUHM HECKOJbKHUX MepPeMeHHbIX
2 2
x“+3
"o, 7= y

(v} 14
1. HaiiTi yacTHBIC IPOU3BO/IHBIE BTOPOTO NOPS/IKA, YOSAUTHCS, 4TO Z;, = Z| o

2

2. Haiitu rpamuent ¢pyukuun z = f(x,y) BTOouke M (x,,),): z= YoM 0,(4,6).

el
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3. HccrnenoBaTh Ha 3KCTpeMyM GYHKIHIO z =X —X+ )" +2) .

HNHuTerpuposanue
BoIuHcauTh HeonpeaeJeHHbIe HHTErPaJibl
d. x x x

j—x, [x-27"dx, I(x-l-l)e dx, [xcos3xdx, [e"cosxdx,

2(x+ Jx

x+18 in’
: dx O : dx ' J' dx | xz+l ) Ismzxdx'
x°—6x+18 x°+6x+5 (x—6)(x+2) x> +3 cos’ x
BbIYHCIUTH ONpeie/ieHHbIe HHTerpaJibl
76 1 dx 1 e dx
3sin® xcosxdx, . (x—1)e*dx, S

{ g«/1+3x £ {x\/7+lnx

6 dx 2 147 <+ dx Lx? 4+2x

—_—, —dx ) ’ dx ’

{1+\/3x—2 _jz arctgx {(3x+5)2 g x> +1

\/5 3 2 7.6 1 d

Jx—dx, f\/4—x2dx, ISsinzxcosxdx, j—x,

0 /14 x> 0 7 o V1+3x

1 & dx
(x —De“dx, _—
'([ ‘1[ xN7+Inx
HecoO0cTBeHHbIE MHTETPAJIbI

1. Ykaxwure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJTIOB SIBIISCTCS CXOSIITAMCS
[Nxdx, [x7dx, [Nx dx.

1 1 1

2. BBIYHCIHUTD UHTETPaJ, YCTAHOBUTH €r0 CXOAUMOCTD MM PACXOJUMOCTh | .

Sol4x

o0
3. BBIYMCINTD UHTEPA, yCTAHOBHUTH €r0 CXOIMMOCTb HJIM PacXoauMocTh | In xdx
1

a
. X
4. BBIYHCIIUTh HECOOCTBEHHBII HHTETpal | T, YCTaHOBUTH €r0 CXOAUMOCTh WIIH
04/ X

PaCXoauMOCThb.
1
5 dx
5. Beruncnutb HCC06CTBGHHLH/I HUHTCTpall _2 , YCTAHOBUTD €0 CXOAUMOCTDb UJIA
-1
PacxoUMOCTb.

KpaTHbie uHTErpajnl

1. I3MeHNUTDb NOPSAOK MHTETPUPOBAHMSI B IBOMHOM HHTErpajie
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2 6-x 2
a. [dx [ f(x,)dy, b. jdy jyf(x, y)dsx .
0 2x o Iy
2. Beruncnuth ”(10 — x> = y*)dxdy, D= {(x,y)| 1<x<2, 0<y<2}.
(D)

3. Beruncnuth
”(12)“23’2 + 16x3y3)dxdy;

D
D: le,yzxz,yz—x/;.
4. BBIYUCIIUTD

[[(x* + y)dxdy, D — MHOKECTBO TOYEK MIIOCKOCTH, OTPAHMYEHHOE JTMHUSIMH

(D)

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

5. Haiitu mmomane Gurypsl, OrpaHU4EHHON TAaHHBIMU JIMHASIMA
y=3/x, y=4e", y=3,y=4
6. Haiitu miomiaas GUrypsl, OrpaHHUCHHON THHISAME Y =X, ¥ =—X+2

8. HaiiTn 00beM Tena, MoJydeHHOTO BpallieHneM BOKpYT ocu OY Gurypsl, orpaHUueHHON JIHHU-

s y=x", y=1, x=0.

9. Haiitn 00BeM Tea, moTydeHHOTO BpalieHrneM BOKpyr ocu OX Gurypsl, orpaHUYEeHHOMN JIMHU-

2 2
aMU y=Xx", Yy =X.

KonTpoJsbHbIe padoThl (IpUMeEpHI)
BapuaHT

1. I[Toctpouts rpaduk: y =3cos2x
2. Haiitu npenensr:

5-n) +(5+n) _ S xe
1 fim ")2+( +”)2 2)lim 1 Z682Y 3y iy X X T X2
n—)oo(s_n) _(5+n) x—0 €2x -1 -2 x° =2x +x—-2
1
[.2 =
4) limx;x_1 5) lim(m)x 6) lim()c—\/x2 —x+1)
=2 In(x—1) x>0\ 1+ xcosx x>
—x, x<0

3. MccnenoBaTh Ha HEMPEPLIBHOCTD M BBIMOIHUTH YepTek: y =< x°, 0< x <2

3, x>2
Bapuant
1. Haiitu npoussoguyio . :
a) y=arctg’ In Jx 0) y=(\/;)
x+2
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3
B) sin(x—2y)+x—:7x r) x=e'cost, y=¢ cost

2. Haiitu lim (l— ! j

| x  arctgx

1
_ .2
3. IIpoBecTH MOTHOE UCCIIETOBAHUE U TIOCTPOUTH TpaduKk [ (x) =x"+—.

Bapuanr.

ou

Nel. BeluncnuTh NpOU3BOJHYIO IO HAMPABIECHUIO ——— W HAWTU MOJYJIb BEKTOpA rpaueHTa I
S

X 3
byHkuun U = 2xy + T +Z" B TOUKE A(6;9; 1) B HampaBJICHUH, COCTABILIIOIIEM C OCIMH KOOP-

cosa 3 cos 0 y < ad
JIMHAT YTJIBI =—, =—, —.
7 7 2
Ne2. Wcenenosars Ha sxetpemym dynxumo z = xy(1 —4x? —4y) =5,
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiimn Z—Z
t

Bapuant
Boiuucaumoeo:

2
2. J2x+1 -Inxdx .
1

x —4 sin 3x 2x -1
3. . 4. 5. | ——=dx.
J'x +4x J‘cos 3x J.1/4_2x_x2 g

1.  BpIYUCIUTH UHTETPAJIBIL:

+00

'[ xe™ dx T dx
1 ' . X-+/Inx
N306pa3uth 0071aCTh MHTETPUPOBAHUS U U3MEHUTH MOPSI0K MHTEIPUPOBAHUS B IIOBTOPHOM HHTE-
rpaie
Vs>
j dx j £ )y,

Bbruncnute 1miomanbs ¢GUrypel, OTpaHUYCHHOW JIMHHUSIMH

y=2-x", y=x
BapuaHT 3a1aHuil TPEHHUPOBOYHOI'0 TECTA.
3agaun

arcctg{/; dy—

X

1 yactn 1. y=sinlnx, y',y"-? 2. y=

y =3x’ +xe*,x,=21x=0,1, Uy—-?
4. Haiiti npoM3BOAHYIO V. :

a) y= ‘stin“ x—3 6) y=x"e"
X
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B) e +2 = cos3x r) X =cost+sint, y =sint—¢cost

X
5. MiccrienoBats Ha skcTpemym f (x)=(x— 3)2 (x-5).
. er
6. Haiitu uHTepBaibl MOHOTOHHOCTH ) =—.
X

3
o RS
7. Haiiti HanOosplee, HaMMEHbIIee 3HaYeHne QYyHKIUU [ (x) = 3 —16x Ha oTpe3ke [—5; 1] .

1
8. ITocTpouTh KacarenbHyIo K rpaduky pyHkuun f (x) =3arccos X’ B TOUKE X = 3

2 yacthb 9. Haiitu npenensi:
2 2
. (3+n) —(2+n , P4 2x— . tg5
1y fim 351 =C*n) 2)lim B2 3) fim LT3y gy 180X
== (2+n) —(1-n) =0 g™ —1 -3 x7 +5x° + 6x 2 tg3x
3 yacThb
0, x<-x
10. HccnenoBarh Ha HENPEPBHIBHOCTD U BBIOJIHUTB YEPTEXK: Yy =48inx, — 7 <x<0.
7, x20
3
11. TIpoBecTr MoHOE MCCIEAOBAHNE U TIOCTPOUTH TpaduK [ (x) = 2x R
x —

Kpurepun onenkmn:

- OLICHKA «3a4TEHO» BBICTABISETCA CTYACHTY, €CIIM OH PErYJIAPHO B TEUEHHE CEMECTpPA MPEACTaBIsII
pelICHuAd 3a1a4, BbIIIOJIHWII ITOJIHOCTHIO BCC 3aJlaHUA U UX 3allIUTUII, OTBCTUB HA BOIIPOCHI IIperioaa-
BaTeJIs;

- OLICHKA «HE 3a4TEHO» BBICTABILICTCA CTYIEHTY, €CJIH OH HEPETYISIPHO B TEUCHUE CEMECTPA IIPE-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHMII 33/1aHUs HE MOJHOCTBIO MM BOOOIIE HE MPEACTABISIT pabOThI
Ha IPOBCPKY, JOMYCKACT CYIICCTBCHHBIC HCTOYHOCTHU B OTBCTAX HA BOIIPOCHI NPCIIOAaBaTCIIA.

Jliist ipoBeIeHNsI TEKYIIEro KOHTPOJISI 3HAHUH CTY/IEHTOB B AMCTAHIIMOHHOM (opMare B pas-
pabotaHHBIX Kadeapoil «MaremaTrka» OHJIAWH-KypcaX MMEIOTCS MPOMEKYTOUYHBIC (TPOOHEIE) Te-
CTBhI.

3.2. [Ipome:kyTouHasi aTTeCTALMSA

[IpomexxyTouHast arTecTanus - (3K3aMeH) IPOBOIUTCS 1O OHMIeTaM B YCTHOH opme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCHI He Oosiee 45 MUH.

buneT BKIIIOYaeT TEOPETUYECKUI BOIIPOC U 3a/1a4H.

KoMITIeK Tl SK3aMEeHAIIMOHHBIX OUIETOB XpaHsATCS Ha Kadeape «MaTemaTukay.
TunoBbie BApUAHTHI OWJIETOB NPUJIATAIOTCSL.

KommiekT Bonpocos

0o TUCHHUIINHE «MaTeMaTHYeCKUH aHaAJIn3»

JAudppepennuaibHoe ucunciaeHue GyHKUMA 0IHOM MepeMeHHOoI

1. TloHsTHE MEPEeMEHHOW BEIMYUHBI  00JIACTH €€ U3MEHEHUS.
2. moHsATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KilacCcu(UKauus GyHKIUH.
3. OmnpeneneHue v TUIbI YUCIOBOM MOCIIEIOBATEILHOCTH.
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11.

12.
13.

14.
15.

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

23.
24.

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

S e

S 10 %0

O

[Ipenen 4nuciaOBOM MOCIEAOBATENHLHOCTH. ApH(PMETHUECKHE ONEpaLMU HaJl TIOCIEeI0BATEIbHO-
CTSIMH.

VYcnoBus CyniecTBOBaHHUs KOHEYHOI'O MPEJIEIIa YUCIOBOM MOCIE10BaTENbHOCTH (Teopemsl Ko
u Beiiepmtpacca).

Bropoii 3aMeyaTesbHbIN Ipeell.

ITpenen pynxuun. Onpenenenus. I'eomerpuyeckas MHTEpIPETALUs OHIATUSA ITpeiesa (PyHKIIH.
CBoiicTBa NpeIEeNoB.

beckoneuno mansie, 6eckoHEUHO OObIIHE PYHKITUH.

IlepBbIit 3aMeUaTeIbHbIN IpEae.

. beckoHeuHO MaJble BEJIUYMHEBI. JKBUBAJIEHTHBIE OECKOHEYHO MaJjbIe M UX HCITOJIL30BaHUE npu

BBIUMCIICHUH TpeJiesioB. Tabauia SKBUBaJICHTHBIX OECKOHEYHO MaJIbIX.

HenpepriBHOCTh QyHKIIUM B TOUKE U HA TpoMexyTke. OqHocTopoHHHE npeaensl. Kinaccuduka-
U TOUEK pas3pbiBa rpaduka.

CaoiicTBa GyHKIIMN, HETIPEPHIBHBIX Ha OTpe3ke (Teopemsbl Beitepmtpacca, bonbiiano — Kormm).
[TpousBonnas. I'eomerpudeckuii u puzndeckuii cMpica npousBogHoi. KacarenbHas u HopMalb
K TUIOCKOW KPHUBO.

TaGnuia mpou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

CBsi3p MEXY CYIIECTBOBAHUEM MPOU3BOJHON (PYHKIIMU B TOYKE U HETIPEPHIBHOCTHIO (DYHKIIUU
B TOH K€ TOYKE.

[Tpou3BogHAs CyMMBI, TPOU3BEICHNUS, YaCTHOTO. [Ipon3BOHAS CIIOXKHOM 1 00paTHOM (PYHKITUH.
[Tpou3BoHas MapaMeTpUUYECKH 3aJlaHHON (QYHKIIUH.

[TpousBogHas GpyHKINH, 3aJaHHON HESIBHO.

JuddepenurpoBanue cI0KHON MOKA3aTENbHON (QYHKIIUH.

Huddepenmmpyemocts. uddepennuan. ['eomerpuueckuii cmpica nuddepeniuana.
[TpousBoaHbie U 1udHepeHIranbl BEICIINX TOPSIKOB.

OcHoBHBIE TeopeMbl auddhepeHnanpHoro ucuucienus (teopema depma, reopema Posst, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmuorounen Telnopa u ero coiictBa. @opmyna Teitnopa. OcraTounslii uien popmyisl Teitnopa
B (opme Jlarpanxa u Ileano.

AcumnToTsl rpaduka QyHKIHH.

OkctpemyM. Heobxoammoe ycaoBue 3KCTpeMyMma.

JlocTaTOuHBIE YCIOBUS SKCTPEMYyMa.

JloctarouHoe ycioBue Bo3pacTaHus (yObIBaHUS) (QYHKITHH.

HauOounpiiee 1 HanMeHblee 3HaUYeHUST (PYHKIIMM Ha OTPE3Ke.

BrinmykiiocTh, BOTHYTOCTb, TOUKa Nepernda. JlocraTouHoe yclioBUE BOTHYTOCTH (BBITYKJIOCTH).
Heo6xoaumoe ycnoBue ToukH neperuda. Jlocratounoe ycioBue neperuoa.

OO6mrast cxema MOCTPOCHUS M UCCIIeIOBaHUS rpaduKka HyHKIIIH.

(I)yHKIII/II/I HECKOJBbKHUX MEPEMEHHbIX

Omnpenenenne U TeOMETPUUYECKUI CMBICT (PYHKIIMU JBYX MEPEMEHHBIX.

JIluHumM ypoBHS QYHKINU IBYX TIEPEMEHHBIX.

YacTHble MPOU3BOIHBIE (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUN CMBICIT
OYHKINH HECKOJIBKUX MMEPEMEHHBIX, TOHITHE MOJHOTO auddepenimana.
HuddepennrpoBanne cioxXHBIX GYHKIIMA HECKOJIBKUX MIEPEMEHHBIX.

[Ipou3BoaHbIE BBICHINX HOPSIIKOB (PYHKIIUH HECKOIBKHUX MepeMeHHbIX. CMelIaHHbIe TPOU3BO/I-
Heie. Teopema IlIBapna.

[IpousBoaHas HYHKIIMU HECKOIBKHUX MIEPEMEHHBIX IO HAMIPABJICHUIO.

[TpousBoaHas O HAPABIEHUIO U TPAAUEHT CKaJISPHOTO MOJIS.

OKeTpeMyM (PyHKITUM HECKOJIBKHUX ITEPEMEHHBIX.

HeoOxonumoe 1 J0CTaTOYHOE YCIOBUS SKCTpeMyMa (QYHKIIMH JIBYX MTEPEMEHHBIX.
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HNHTerpajbHoe HcYNCICHUE

[TepBooOpa3zHasi, HeonpeACIeHHBIN HHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.

3aMeHa NEPEMEHHON ¥ MHTErPUPOBAHUE 10 YACTSIM B HEONIPEIEIIEHHOM HUHTETPAJIE.

HuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS MOJT 3HaK qud depeHmuana.

WuTerpupoBanue paroHaaIbHBIX IpOOSH.

HNHTerpupoBaHue 1o 4acTsIM U 3aMEHa [IEPEMEHHOM B ONPEIEICHHOM UHTETpae.

WHTerpupoBanre TPUTOHOMETPUIECKUX (PYHKIIHIA, OCHOBHBIC TPHEMBI.

WHTerpupoBanne upparroHaaIbHbIX (PYHKITUH.

YHuBepcanbHasi TPUTOHOMETPUYECKas OCTAHOBKA.

OrnpeneneHHpI HHTErpall U ero cBoicTBa. @opmyna Hetotona — JleliOuua.

10 [IpuinoxeHus onpeaeIeHHOTO HHTETpalia K PeIICHHIO TEOMETPUIECKIX U (PU3MUECKUX 3a/1a4.

11. Berurcrnenue miomaaeil ¢ mOMOIIbIO0 ONPEICICHHOTO HHTerpasa.

12. Boruncienue miomany 1 JUIMHbI KPUBOM, 33/1aHHON YPaBHEHUSIMU B ITapaMeTpuyeckoit popme.

13. Berurcienue miomaan KpUBOJIMHEHHOTO CEKTOPa B MOJISPHBIX KOOPAUHATAX.

14. Boruncnienue miomaaeil B IpsIMOYTOJbHBIX U MOJSIPHBIX KOOPAMHATAX C OMOIIBIO OMPE/EIICH-
HOT'O MHTErpaa.

15. Beruncnenue JJIMHBI IyTU € IOMOIIBIO OIIPEIETIEHHOI0 HHTETpala.

16. Berurciienue JyIMHBI IYTA KPUBOM, 3aIaHHON TapaMETPUUYECKHU.

17. Boruncnenue oobeMa Teja BpameHHst ¢ TOMOIIBIO ONPEeIeIEHHOT0 HHTErpaa.

18. Beruriciienue miomaan NOBEpXHOCTH Tela BPaILCHHUS.

19. HecoOGcTBeHHBIE MHTETPAJIBI TIEPBOTO U BTOPOro TUMA. [TOHATHS CXOAUMOCTH M PACXOJUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBeHHBIE HHTETPAJIBI OT Pa3pPBIBHBIX (YHKIIUH.

e A Al

TunoBble BApHAHTHI OMJICTOB
0o nUucHUIINHE «MaTeMaTHYeCKUH aHaJIn3»

MWHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUNCKON OEJIEPALINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHWE BBICIHIET'O OBPA3OBAHNMA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMU MTOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremarukay

JucnumimHa «MaTeMaTHYeCKUi aHalIn3y

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeompeaeAeHHBIN HHTETpal. Tabnuia OCHOBHBIX HHTETPAJIOB.

2. BbluMCINTE HEONIPEAEIECHHBIA HHTETPAI

J‘ dx
V5-x+5-x
3. Haiitu rpagueHT QYHKIMH Z = y\/E B Touke M (1,4).

VKaXuTe, KAKOW M3 HECOOCTBEHHBIX HHTETPAJIOB SBIISCTCS CXOSIIUMCS
_[ Jxdx, _[ xd IV “dx.
5. Haiigure sKkcTpeMyMbl ¥ TOUKH riepernda Gpyuxmun y = (x —1)e™"

YTBepxneHo Ha 3aceqanuu Kadeapel MateMaTtuku « 03» 05 2023 r., mporokon Ne 10
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W.o. 3aB. kadenpoit H.B. Bacunbesa / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA30BATEJILHOE
VUPEXXJIEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@dakynbpTeT 6a30BBIX KOMIIETCHIINH, kaenpa «MaTtemaTuka
O6pa3zoBarenpHas nmporpamma 15.03.03 «IIpuknagHas MexaHuka
Kypc 1, cemectp 2

DK3aMeHAHOHHBIN OnyteT Ne 1

1. HecoOcTBeHHbIE HHTETPAJIBI EPBOTrO U BTOPOTo THIA. [IOHATHS CXOAUMOCTH H PACXOAUMOCTH
HECOOCTBEHHOI'0 UHTETpaa.

. . t
2. Haiitu npon3BoaHYIO PYHKIIMH, 3aJaHHON MapaMEeTPUUECKH X = v
+

3. HccnenoBath Ha SKCTpeMyM GYHKIHIO Z = X" — X+ 1 +2).
7.6

4. BblYMCANUTD ONpeNeeHHbIH HHTErpall f 3sin’ x cos xdx.
0

5. Haiitu 0o0bem Terna, morydeHHOro BpaiieHneM BoKpyr ocu OX (urypsl, orpaHUYCHHOMN JTMHU-
3
asmu y=x, y=1, x=0.

YTBepxneHo Ha 3aceqanuu Kadeapel MateMaTtuku « 03» 05 2023 r., mporokon Ne 10

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

Jl1s mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTYA€HTOB B IUCTAHIIMOHHOM (opmare
B pa3paboTaHHbIX Kadenpoi «MareMaTHKay OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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