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1. eaun, 3a7aum ¥ IJIAHUPYEMble
pe3yJabTaThl 00y4eHusi 1Mo
AUCIHUIIHHE

K oOCHOBHBIM yensam OCBOCHHS AUCHUIUIMHBI «MaTeMaTHYeCcKuid aHallu3» CIeayeT
OTHECTHU:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;

- IpUOOpEeTEeHHE CTYAEHTaMU LIMPOKOI0 Kpyra MaTreMaTH4eCKUX 3HaHUM, yMEHUH U
HAaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIIIICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHHE CTYyJCHTAaMH pPa3BUBATh HABBIKM CAMOCTOSTEILHOIO HM3Y4YCHHs YYEOHOWH H
Hay4HOH JIUTEPATYPHI, COJIEpKAllEeh MATEMAaTUUYECKNUE CBEICHUS U PE3YJIbTATHI;

- TOJTrOTOBKY CTYIEHTOB K JEATEIIbHOCTH B COOTBETCTBUU C KBaIM(PHUKALMOHHOM
XapaKTepUCTUKON OakalaBpa MO HampaBlIeHUIO, B TOM 4Hcle (opMupoBaHUE YMEHUU
UCIIOJIb30BaTh OCBOCHHBIE MATEMAaTHUECKUE METO bl B IPOPECCHOHATIBLHOMN 1A TEILHOCTH.

- TIOJATOTOBKY BBICOKOKBATU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHUAX
u(ppoBOi TYypOYIEHTHOCTH M BBICOKUX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHOH LU(POBOI
SKOHOMUKH.

K ocHOBHBIM 3a0auam OCBOEHMSI AMCUMIUIMHBI «MaTeMaTuyecKuil aHajau3» CleayeT
OTHECTH:

- OCBOEHHUE CTYJIEHTaMH OCHOBHBIX IIOHSATUI, METOJO0B, (OPMUPYIOLIUX OOIILYIO
MaTeMaTHYECKYIO OJITOTOBKY, HEOOXOIUMYIO JJIsl YCIIEITHOTO PEIIeHUs TPUKIAIHBIX 3a7a4;

- (hopmupoBaHue y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPABJIECHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

OOyuenue no aucuuiuinHe «MaTeMaTH4YeCKUid aHaiau3)» HaIlpaBlIeHO Ha (OPMHpPOBAHUE
y oOydJarommxcsi cieayrmux kommereHiud B coorBerctBun ¢ PI'OC 19.03.01 (ypoBeHB
OakanaBpuarta) 1O HampasieHHuto noarotoBku 19.03.01 buoTexHosOrMs, HaIpPaBICHHOCTH
(mpodmiip) «IIpombliieHHass OMOTEXHONOTUSI U OMOMHKEHEPUS», YTBEPKICHHBIM IPHUKA30M
MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepannu ot 10.08.2021 Ne 736.

Koa u HaumeHoBaHue NHaukaTopbl J0CTHXKEHUS
KOMIIeTeHIHii KOMIIeTEeHIIUH
OIIK-1 NOIIK-1.1. 3naeTt 3aKOHBI ¥ 3aKOHOMEPHOCTH
CnocoOeH u3yuyaTh, aHaTU3UPOBATh, MaTeMaTHYECKUX, PU3NIECKIX, XUMUUECKUX
HCIIOIL30BaTh OMOJOTMYSCKIE O0OBEKTHI U U OMOJIOTHYECKUX HayK M UX B3aHUMOCBSI3H
MIPOIIECCHI, OCHOBBIBASICh HA 3aKOHAX U UOIIK-1.2. CiocobeH u3ydath u
3aKOHOMEPHOCTAX MaTEMAaTUICCKHUX, aHAM3UPOBATh OMOIOTUYECKUE OOBEKTHI U
(bU3MYECKUX, XUMHUYECKUX U OUOJIOTHYECKUX TIPOLIECCHI
HayK H UX B3aHMOCBA3AX NOIIK -1.3. Bnageer HaBbIKaMu

WCIIOJIH30BaHUS B MPO(HeCcCHOHATHHOM
NEATEILHOCTA ONOJIOTUYECKNX OOBEKTOB U

IIPOLIECCOB
OIIK-5 CriocobeH 2KCITyaTupoBaTh NOIIK-5.1. 3HaeT TeXHOJIOTMYECKOe

TEXHOIIOTUIECKOE 000PYTOBaHHUE, BBHIIOJHATL | 000pYA0BAHKE, CIOCOOBI KOHTPOJIS U
TEXHOJOTHIECKHUE OIICpalluy, YIIPABIIATE yIpaBiieHUs] ONOTEXHOIOTNYECKUMU

OMOTEXHOJIOTMYECKHMMHU IIPOIecCaMH, [POLIECCAMH, KOINYECTBEHHBIC I

KOHTPOJIUPOBATH KOJJUYCCTBCHHBIC 1




KaueCTBEHHbIE NTOKA3aTeNHN MOJIy4aeMoit KaueCTBEHHbBIE MTOKA3aTENH MOTy4aeMOit
MPOTYKITHH MPOIYKIIUH

NOIIK-5.1. I'oTOB OCYIIECTBIATH
AKCIUTyaTaIli0 OMOTEXHOJIOTHYECKOTO
000pyOBaHus, yIIPaBIATh
OMOTEXHOJIOTMYECKUMU TIPOLIECCaMU

NOIIK-5.1. Bnageetr MeTo1aMu KOHTPOJIS
rporiecca MPOM3BOJICTBA U MOJTy4acMOM
MPOTYKLIUU

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurnimuHa OTHOCHUTCS K o0Osi3aTenbHOM dacth Oioka bl: Moapyns «Marematudeckue u
€CTECTBEHHO-HAYUHbIE JUCITUTUTHHBDY.
Jucnunnuna 6a3upyercs Ha Cleayoiel, TpoilIeHHON TUCIUILINHE:

- TMHEeWHas anreopa.
Juctunnmna «MareMaTudecKuil aHanu3» JJOTHYECKHU CBsI3aHa C MOCJIEYIOIUMHU TUCIUTUIMHAMU:
B obsazamenvroi wacmu.

- MaTeMaTHYECKNH aHaJIN3;

- husmka;

- 3JIEKTPOTEXHHUKA U DJICKTPOHHUKA,;

- MaTeMaTH4EeCKOE MIAHUPOBAHUE IKCIIEPUMEHTA U MIPUKJIAHAS CTATUCTHKA;

- OCHOBBI aBTOMaTU3HPOBAHHOTO ITPOCKTUPOBAHUS;

- (hu3uuecKast XUMUS;

- TEOpETHYECKash MEXaHUKa,

- pacyeT JIEMEHTOB 000PYI0BaHUSI OTPACIIH.
B uwacmu, popmupyemoii yuacmuuxamu 06pazoeamenbHbiX OMHOUEHULL:

- OCHOBBI 2KOHOMHKH Y TIpaKTHKa OM3HEC-TUTAHUPOBAHMS B OMOTEXHOJIOTHH;

- MaTeMaTH4eCKOe MOJICTHPOBAHUE OMOTEXHOIOTUYECKUX MPOILIECCOB M CUCTEM.

3. CrTpykTypa U coaepkaHue TUCHUILINHBI

OO61mas TpyA0eMKOCTh AUCHUIIINHBI COCTABIISET 4 3a4eTHBIE eUHUIIBI -144 yaca.

4.1. 3.1. Buabl yueOHoI1 padoThI M TPYI0EMKOCTh

n/n Bua yueonoii pa6oTnl Koauyecrso Cemectp 2
4acoB

AyIMTOpHBIE 3aHATHS 72 72
B Tom umce:
Jlexmmm 18 18

1.

CeMuHapckue/mpakTHUECKHUE 3aHATUS 54 54

2.
JlaGopaTopHblie 3aHITHS - -

3.




CamocrosiTejibHasi padoTa 72 72

IIpomeskyTOoUuHAsI aTTecTAUMS

JK3aMeH ) ]

HToro 144 144

3.2. TemMaTH4ecKHH NMJIAH U3yYeHH s JUCITUNINHBI

Pazmemnién B npuitoxkenuu 1 k pabodeii mporpamme.

3.3. Coaep:xkaHue pa3ieioB JUCHUNIHNHBI

BBenenue

[Ipenmer, 3anaun U conepkaHnue AUCUUIIIMHBL. OCHOBHBIE ATAlbl Pa3BUTHS JUCLIUILINHEL.
CrpykTypa Kypca, ero MecTo ¥ pojb B IIOJATOTOBKE OakaiaBpa, CBA3b C IPYTHMMHU JUCHUIUIMHAMH.

Pazpnen 1. ludpepenuuanbHoe nucunciaenne GyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnosas nocienoBaTesbHOCTb. [Ipenen ynciioBoi ocaea0BaTenbHOCTH U €r0
cBoiictBa. @ynknus. [locrpoenue rpadpukoB pynkuuit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O
npenenax GyHkuuu. [lepssiii u BTopoii 3ameuarenbHble npesensl. CpaBHEHHE OECKOHEYHO MaJlbIX
1 OECKOHEYHO OOJIBIINX BETMYMH. DKBUBAICHTHBIE OECKOHEYHO MAaJIble BETMYHUHBL.

Tema 2. HenpepbIBHOCTh QYHKLIUI B TOUKE M HA IPOMEXKYTKE, TOUKU pa3pbiBa GyHKILINH,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKIUHU, UX KiIaccuuKarus.

Tema 3. [IpousBognas ¢pynkmun. ['eomerprueckuii 1 GU3NIECKUN CMBICIT TIPOU3BOTHOM.
[TpaBuna quddepeHpoBanus U GOPMYIIbl BBIYMCICHUS TPOU3BOAHBIX. TabauIa npou3BOAHbBIX
OCHOBHBIX JJIEMEHTapHbIX (QyHKUUI. BbluncieHue Npou3BOAHBIX (QYHKIMM, 3aJaHHBIX
pas3InYHBIM 00pa3oM.

Huddepenunan. [IponsBoansie u auddepeHnnansl BEICIINX MOPAIKoB. [IpubmmkeHHbIe
BBIYUCIIEHHSI C TIOMOIIbIO U (HepeHIInaNOoB.

Tema 4.[lpasuo Jlonurans. Popmyna Teitnopa. PackpbiTie HeomnpeaeaeHHOCTEN
pasnn4yHoro Tuma. Pa3nojkeHHe OCHOBHBIX 3JIeMEHTapHbIX (yHKuuid no ¢opmyne Teiinopa.
[TpubGnmxeHHbIE BEIYUCIICHUS ¢ TOMOIIIBI0 (hopmyibl Teitnopa.

Tema S. OcHoBHble TeOpeMbl IU(GEPEeHIINATLHOIO HCUUCIeHUs.. MOHOTOHHOCTb
¢yHKMHM, 3KcTpeMyMmbl HeoOxonumble M JOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMma. HccnenoBanue BblnykiIocTH rpaduka QyHkiuu. Touku mneperuba rpaduka
(GYHKIIIH.

OOmias cxema uccienoBaHus GyHKIMU M ocTpoeHus ee rpaduka. CBoiicTBa QpyHKIUH,
HEeNpephIBHBIX Ha oTpe3ke. Haubosnbiee 1 HauMeHblee 3HaueHNs (QyHKIUU Ha OTPE3KeE.

Paznen 2. lu¢gdepennnanbHoe ucuucjieHne pyHKIMi HECKOJIbKUX MepeMeHHbIX

Tema 1. OyHKINU HECKOJIBKUX MEPEMEHHBIX. JIMHUM U MOBEPXHOCTU YpOBHs. YacTHble
npousBoaHbie. [lomHbni nuddepenuan. [Ipon3BoaHbIE CIIOXKHOW (YHKIIMA HECKOJIBKUX
nepeMeHHbIX. YacTHbIe Mpon3BoAHbBIE U qu(dhepeHIrans BeICUX mopsakoB. Teopema IlBapia.

Tema 2. [IponsBoanas no HanpasieHuto. ['pagnent. KacarenbHas k kpuBoi. KacarenbHas
TUIOCKOCTh M HOpMalb K moBepxHocTH. Dopmyna Teiimopa. DkcTpemyM (YHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOX0auMBbIe U TOCTaTOYHBIE YCIOBHS IKCTPEMyMa.



Pa3nen 3. UHTerpasbHoe HCHUCIEHHE

Tema 1. IlepBooOpasznas. Teopema CyImecTBOBaHUS HEOINPEACICHHOTO HWHTErpaa.
Heormpenenennsiii MHTErpal U €ro cBorcTBa. Tabmuila MHTETPajIoB OT OCHOBHBIX AJIEMEHTAPHBIX
GbyHkuui. MeToq HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeToapl HMHTErpUpPOBAaHHS C IIOMOUIBIO 3aMEHbl IEPEMEHHON, IOJABEJEHHUEM IOJ 3HaK
muddepennmana. MeTon HHTErpUPOBaHUS 110 YACTSAM.

HuTerpupoBaHue palloOHAIbHBIX Ap0Oel, MHTETPUPOBaHHE HEKOTOPBIX BUIOB HPPAaLMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIMH.

Tema 2. 3ajaum, NpUBOAAIINE K MOHATHIO ONPEAEIEHHOr0 MHTerpana. OnpeneneHHbIi
MHTETpaJl, €ro CBOWCTBA. YCIIOBUS HMHTErpupyeMocTH. VHTerpan ¢ NEpeMEHHBIM IIPEIeIIOM
unrerpupoBanus. @opmyna Heiotona — JleiiOnuna. 3amMeHa NMEpeMEHHOW B OIpPENEICHHOM
UHTETpae.

[Ipuiio>keHHs OIpENEIeHHOIO0 HHTErpana B TE€OMETPUM U MEXaHUKE (BBIUMCIIEHHE
IUIOINAAEH IUIOCKUX (UTYp, JUIMHBI KpUBOH, 0OBEMOB.

Tema 3. HecoOCTBeHHBIC HWHTETpalibl MEPBOIO U BTOPOro poaa (1Mo OCCKOHEYHOMY
IPOMEXYTKY, OT HEOTPAHWYEHHBIX (PYHKIMI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, NpUBOJAIINE K KPaTHBIM UHTErpajiaM. J|BOMHON U TPOWHOM UHTETpaIbl,
ux cBoiicTBa. [IpaBuia BeIYMCIIEHUS IBOWHBIX HHTETPAJIOB.

3.4. TemaTuka NPaKTHYECKUX 3aAHSITHH MO TUCHUIIHHE
«MareMaTHYeCKNHA aHATU3»

No Tema 3ausaTus
n/o

1 Pa3znea 1. Dj1eMeHTBI MATEMATHYECKOI'0 AHAJIH3A.

YucnoBass mnocienoBaTeNbHOCTh. l[Ipeaen 4YHMCIOBOM MOCHEAOBAaTEIBHOCTH M €O
cBoiictBa. [IpaBuna mpenensHoro nepexona. Oyukuus. [penen ynkuunu. Teopemsr o
npenenax ¢GyHkiuu. [lepBolil 1 BTOpoil 3amedaTenbHble TPEIeIbl.

2 CpaBHeHHE OECKOHEYHO MallbIX U OECKOHEYHO OOJBIIMX BEIUYHH. DKBHUBAJICHTHBIC
OECKOHEUYHO MAaJIbI€ BEJINYNHBEI.

w

PaCKpHTI/Ie HCOHpeHeHeHHOCTeﬁ Pa3JIMIHOTO THUIIA

4 HenpeppiBHOCTh (hyHKIIMI B TOUKE U Ha poMexxyTKe. OHOCTOpOHHUE Ipenenbl. Touku
paspbiBa pyHkIMH. [Ipumepsl penienus 3agay

5 [TpousBognas ¢ynkuuu. IlpaBuna auddepenunpoBanuss U GOPMYIbl BBIYUCICHUS
npon3BOIHBIX. TexHuka nupdepeHunpoBaHmsl

6 HuddepenuupoBanue  oOpaTHbIX  GYHKUMH, GYHKUMNA, 33JaHHBIX  HESBHO,
napaMeTpuyueckH, jorapudmuueckoe nuddepeHpoBaHue

7 Huddepenuman. I'eomerpuueckuit cmbicn nuddepenuuana. IlpousBogHeie u
mudQepeHransl  BBICIIMX  TOPSIKOB. [IpHOIMKEHHBIE BBIYMCICHUS C  TTOMOIIBIO
JudepeHImaos.

8 [IpaBuno Jlonutans. @opmyna Telnopa. PackpbiTie HEONPEAETEHHOCTEW Pa3JIMYHOTO
tuna. Pa3noxkeHuss OCHOBHBIX JIeMEHTapHBIX QyHKIMIA o Gpopmyne MakiopeHa.

9 [TpuGmxeHHbIC BEIYHMCICHHSI C TOMOIIBI0 (hopmyibr Teitnopa.

10 | [TomHoe uccaenoBanue GyHKIUN U mocTpoeHue rpapukos. [Tpumepsl

11 | Ilonnoe uccnenoBanue GyHKUUN U ocTpoeHue rpagukoB. [Ipumeps! (po1oKeHue)
CamocrosrenbHas pabora Nel Ha ceMuHape o GyHKIUSM OAHOI epeMeHHON

12 | Pazgen 2. ®OyHKIMH HECKOJbKHX IepeMeHHbIX. JIMHUM W TMOBEPXHOCTH YPOBHS.
YacTtHble Mpou3BoIHbIE U AU(depeHInan NepBoro nopsijika.
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[Tomusiii muddepennman. IlponsBoansie cnoxHou ¢GyHkiuu. [IponsBogHas GyHKINH,
3alaHHOW HesBHO. YacTHBIE TPOU3BOAHBIE M IuddepeHInaNbl BBICIINX MOPSIKOB.
Teopema IlIBapia.

14 | Ilpou3sBoHas O HaMpPaBJICHUIO. ['palieHT.

15 | DkcrpemyM (QYHKIIMH HECKOJIBKHX MepeMeHHbIX. Heo0X0arMbIe 1 JOCTATOYHBIC YCIOBHSI
HKCTpEMyMa.

16 | CamocTosiTenbHAsE paGoTra Ne 2 Ha ceMHHape N0 (YHKIHAM HECKOJIbKHX
nepeMeHHbIX

17 | Pa3nen 3. UHTerpajbHoe HCUYHCTIEHHE
[lepBooOpasnas.  HeompeneneHHbslii  WHTETpal W €ro  CBOHcTBAa.  Meroa
HETOCPEJICTBEHHOTO WHTETPUPOBAHUSI.

18 | UuTerpupoBanue C TMOMOINBIO 3aMEHBI MEPEMEHHOH, MOJBEACHUEM TOJ 3HAK
middepenimana. Metox HHTETpUPOBAHUS 110 YaCTIM

19 | UnTerpupoBaHue palHMoOHAIBHBIX  IpOOCH, WHTEIPUPOBAHHE HEKOTOPHIX BHUJIOB
UPPAMOHATBHBIX (DYHKIIUN

20 | MHTEerppOBaHKe TPUTOHOMETPUUICCKUX (DYHKITHIA.

21 | Beiuucinenue ompenelieHHbIX WHTerpayioB 1o (opmyne Hrerotona-JleiiOnuma. 3ameHa
NIEPEMEHHOI M MHTETPUPOBAHKE T10 YaCTSAM B ONPEICICHHOM HHTErpaJie.

22 | [IpunoxeHHsI OINpENeNIeHHOTO0 HMHTErpajia B TEOMETPUM W MEXAHHWKE (BBIYMCIICHUE
TUIOIACH TUIOCKUX (UTYP, JUTMHBI KPUBOIA).

23 | [IpunokeHust OINpeNeNeHHOTO0 HMHTErpalia B TEOMETPUM W MEXAHHWKE (BBIYMCIICHUE
00bEMOB, TIIOMIACH TOBEPXHOCTH ).

24 | HecoOCTBeHHBIE MHTETPAJIBI IIEPBOTO U BTOPOTO POJIA, UX BHIYHCIICHHUE.

25 | 3amaum, TMPUBOIAIIME K KpPaTHBIM HHTErpajaM. BblYuMclIeHHE JBOWHBIX HHTErPAIIOB
CBEJICHHEM K TIOBTOPHBIM.3aJjaui Ha U3MCHECHHE IOPSJIKA HHTEIPUPOBAHUS B JIBOWHOM
UHTErpaje

26 | 'eomerpuueckue W (U3MYECKHE TPHIOKEHHUS KPATHBIX WHTETPAJOB, MPHUMEPHI
BBIYMCIICHHSI.

27 | KoHTposibHOE TECTUPOBAHKE IO KYpCY.

5. YyebHO-MeTOANYeCKOe U MHPOPMALIHOHHOE o0ecriedeHue

5.1. HopmaruBHbie 1okyMeHTHI U [OCThI

1. ®I'OC 19.03.01. buorexnonorus.2020.

2. Axanemuyeckuil ydeOHBIH TUTaH MO HampasieHHio moarotoBku: 19.03.01 BruorexHonorwus.

5.2.

Hanpasnennocts (npoduiis): IIpomsliiienHas OuorexHonorus u Ouounxenepus. dopma
00yueHust — ounas. 2023.

Vka3 Ilpesunenrta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Ctparernn HaydHO-
TEeXHOJIorn4eckoro passutus Poccuniickoit denepanum».

[Tpuxa3z MunucrepcTBa 06pazoBanus 1 Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenun Ilopsnka mnOpuMeHeHUss OpraHu3alUsM{, OCYHIECTBIISIOIIUMU
00pa3oBaTeNbHYIO JIEATENBHOCTD, IIEKTPOHHOI'O o0y4eHus, JMCTaHITUOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUH MPH peain3aluy 00pa3oBaTeNIbHBIX TPOrpPaMM».

OcHoBHas JiuTEpaTypa

®duxteHronsi] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YIeOHUK I BY30B, 15-¢ u3.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHAIN3a: Y4eOHHK JUIs BY30B, 14-¢ u3n.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.



3. Kynpssues JI.JI. Kpatkuii xypc matemarmueckoro anamusa. T.1. duddepenunansnoe u
WHTETPAIbHOE MCUUCICHUS (QYHKIHMH OJHOW TEepeMEHHOW. Psambl: YueOHUK [DIEKTpOHHBIN
pecypc]: yueb. - DnektpoH. naH. - MockBa: @usmarnut, 2015. - 444 c. [Pexxum gocryma: URL:
https://e.lanbook.com/book/71994 -3ari. ¢ skpana. ]

5.3. lomoJHuTeJbHAas JUTEpPaTypa

1. TIuckynor H. C. [uddepennuanpbHoe U MHTETPAIIBHOEC HCUUCICHUS JUIsl BTY30B. B 2-x
tomax. M.: UuTerpan - Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yokoB B.I'., JlsxoBckuii B.A., Mapteinernko A.W., MunocueB B.b., IIymkaps E.A. Kypc
MaTEeMaTHKH TSl TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'1Y, 2012.
400 »k3.

3. Kparkuii kypc BbICIICH MaTeMaTHKU [DJIEKTPOHHBIN pecypc]: ydel. - DIeKTpOoH. JaH. -
MockBa:  HamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

4. byrpos {.C., Huxonsckuit C.M. Bricmias MatemaTrka: y4eOHHK SISl By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HarterpanpHoe ucyucieHUE (QYHKIMA OIHOM M HECKONBKHUX IMEPEMEHHBIX. Teopus MOJs:
METOJIMYCCKUE YKa3aHWUsS W BapUaHTBl pacdyeTHO-Tpaduyeckux pador // bomyHoB M.A.,
boponuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMMN», 2009.

6. MaremaTndeckuii anaym3. Teopus npenenos u nuddepeHmaTbHOe UCYUCIICHIE: OCHOBHBIE
MOJIO’KEHUS TEOPUU, METOJAMYECKUE YKa3aHUS M BapUaHThl pacueTHO-rpaguueckux padot //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM»,
2009.

5.4. DJekTpoHHbIE 00pa3oBaTe/ibHbIE PeCypPChl

[IpoBenenue 3aHATHH W aTTECTAlMid BO3MOXKHO B JMCTAHIIMOHHOM (opmare ¢ MpUMEHEHHEM
CUCTEMBl TUCTaHIMOHHOro oOydeHus yHuBepcutera (C/1O-LMS) Ha ocHOBe pa3paboTaHHbBIX
kadenpoii «MaTemMaTHKay JISKTPOHHBIX 00pa3zoBaTelbHEIX pecypcoB (DOP) mo BceM pasienam
IIPOrPaMMBI:.

DJIeMEHTBI MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIu3a

WHTerpanbHOE HCUHCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GYHKIMI OHON epeMEeHHOM
JuddepennmanpHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuuciaeHue GpyHkuun
HECKOJIbKUX NIEPEMEHHBIX

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

Paspaboranusie DOP BKIIO4AIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpHILOK IMPOBCACHUA pa60T B AUCTAaHOUOHHOM (popMaTe YCTaHABJIMBACTCA OTACJIbHBIMHA
pacmlopsDKeHUSMH TIPOPEKTOopa MO y4ueOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHI.

Ka)K}IBIfI CTy)IeHT O6CCHC‘—ICH I/IH)]I/IBI/I)IyaJ'H)HI)IM HCOI"paHI/I'-IeHHI)IM )IOCTyrIOM K BHGKTpOHHOfI
OMOJIMOTEKE MOCKOBCKOIO IOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

I/IHTepHCT-pecprLI BKIIFOUAKOT y‘-Ie6HO-MeTOIlI/IquKI/IC MaTeprajibl B JJCKTPOHHOM BHJC,
IpeJICTaBJICHHBIE Ha caliTe mospolytech.ru B pa3aene: «lleHTp MaTeMaTHIecKoro 00pa3oBaHUsD»
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https://e.lanbook.com/book/93522
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).

[Tone3nbie yueOHO-METOAMYECKHE U MHPOPMALIMOHHBIE MaTepPHAaJIbl IPEACTABICHbI Ha CalfTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(MDOPMAMOHHO-TEIICKOMMYHUKAIMOHHON ceTr «VITHTEpHET» ISt OCBOCHUS
JUCHHIUIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JIMueH3u0HHOoE M CBOOOTHO paclpocTpaHsieMoe MPOrpaMMHoe odecrnedyeHmne

Neo| HaummenoBanme | Pazpaboruuk [10 JocTynHoCTb Ccouika Ha Equnsiii peectp
(mpaBooOmanatTens | (JUIEH3UOHHOE, POCCUICKHX MIPOTrpamMM JJist
) cBO0OOTHO OBM u B/l (ipn Hamuuun)
pacmpocTpaHseMoe
)
1 [AstraLinuxCom |[OOO JIMLEeH3UOHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase id=9433
TEXHOJIOTUN" 75

4.6. CoBpemeHHbIe Mpo(deccHoHaNIbHBIE 0a3bI JaHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX AJIsl 0CBOCHHS TMCIUIIIUHBI:

HaunmenoBanue

Ccbuika Ha pecype

HocTynHocTh

NudopmanuoHHo-cipaBoYHbIe CHCTEMbI

StackOverflow

https://stackoverflow.co
m/

JocrtynHa B cetn
WutepHer 6e3

o0pa30BaTeNbHbIX CTAaH/IAPTOB
BbICIIIET0 00pa30BaHuUs

OrpaHUYEHUN
Wudopmarmonnsie pecypest Cetn http:// www.consultant.ru | Jlocrymso
Koncynprantlimroc ' ' '
[Topran ®enepanbHbIX
FOCYNapCTBEHHBIX http://www.fgosvo.ru. JlocTyrnHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
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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
http://www.consultant.ru/

Jlanb https://e.lanbook.com/ JocrtynHa B ceTn
HNuTtepuer 6e3
OrpaHUYECHUN

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

ru/ WutepHer 6e3
OrpaHUYECHUN
IIpodeccuonaibubie 6a3bl JAHHBIX

baza nanHbIX HaydHOU http://www.elibrary.ru HocrymHo

AJIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | doctymHo

noJiuTeMaTrieckas pedepaTuBHO-

oubnuorpaduyeckas u

HayKOMeTpHYecKas

(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MarepuajJibHO-TeXHUYECKOe o0ecneyeHne AU CIUIIIHHbI

MaTepI/IaﬂbHO — TEXHH4YECKas Oa3a YHUBCPCUTETA oOecrieynBaeT IMPOBCACHNEC BCCX BUI0B
3aHATHH, IPETYCMOTPEHHBIX YIEOHBIM IIJIAHOM, U COOTBETCTBYET JICHCTBYIONIMM CAaHUTAPHBIM H
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kagpenpa «MatemaTuka» He pacrojaraeT COOCTBEHHBIM ayAWTOPHBIM (OHIOM U
UCIOJIb3YET yueOHbIe ayAUTOPUU U3 00111ero (POH/1a YHUBEPCUTETA.

[lpy HeoOXOmUMOCTH JJsI TPOBEICHHUS HMHTEPAKTHBHBIX IPAKTUYECKUX 3aHSTHI
HCIIOJIB3YIOTCA KOMIIBIOTCPHBIC KJIACChI YHUBCPCUTETA.

6. MeToanueckne peKOMeHIAINU

6.1. MeToauuecKue peKOMeHIAUMH IJIA NpenoxaBaTeJisi
10 OPTraHU3al U 00y4YeHU s

[Ipexxne Bcero, cneayeT oOpaTUTh BHHMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMU MaTepuaj He TpeOyeT KaKoM-Tu00 CreruaibHOM (JIOMOJTHUTETFHOMN ) TOATOTOBKU
U BIIOJHE MOXET OBbITh YCHENIHO W3Y4YeH, €CIH CTYIEHThl OyayT MocemaTh 3aHsATus,
CBOEBPEMEHHO BBINIOJIHATH JIOMAIIIHNE 3aJJaHusl U TI0JIb30BaThCS (MIPU HEOOXOAMMOCTH ) CUCTEMOM
MJIAHOBBIX KOHCYJIbTAlMI B TEUEHUE KAXKJIOTO ceMecTpa. Bormieniive B Kypc MaTaHanusa pa3aebl
SBJISIFOTCSL KJIACCHUECKUMH, B TO K€ BPEMSI OHU MPAKTUUYECKH OPUEHTHUPOBAHBI, TaK KaK UMEIOT
HIMPOKOE PacipoCTpaHEHUE JJid PEHIeHUs Pa3HOro poja 3ajady BHYTPH CaMOW MAaTeMaTHKU U
NPUKIAIHBIX 3a7a4. MIX ocBoeHHEe MOMOXKET CTyJeHTaM JIOTUYECKHU BEPHO, AprYMEHTHPOBAHO U
SCHO CTPOUTHh YCTHYIO U NMHUCbMEHHYIO p€ub, YCHEIIHO MPUMEHATh HAKOIUICHHbIC 3HAHUS B
npodecCuoHaTbHON NeSTENbHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHATHH pPEKOMEHIOBAaTh CTYAEHTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JIUTEPATypPy, a B KOHIIE CEMECTpa J1aTh CIUCOK BOMPOCOB JUIsl TIOJTOTOBKHU K
JK3aMEHY.

Ha nepBom 3aHsATHHN 1O JUCHMILTUHE CleAyeT 00s13aTelbHO TPOMH(GOPMUPOBATH
CTYJEHTOB O BHJI€ U (opMax TEKYIIeH U MPOMEKYTOUHOM aTTEeCTAIMH 10 TUCHHUIUTHHE, CPOKAX
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UX [IPOBEJIEHUS, YCIOBUAX AOIyCKa K IPOMEKYTOUYHON aTTECTALlUM, IPUMEHSIEMbIX BUJIaX
IIPOMEXYTOYHOTO KOHTPOJIS.

N3noxenne T€OPETHYECKOro MaTepualla JOJKHO COIPOBOXKAATHCSA MIUIFOCTPATUBHBIMHU
IpUMepaMu, TIATEIbHO OTOOPAaHHBIMM MPENOaBaTeNIeM TaK, YTOObI TEXHUUECKUE TPYIHOCTH U
BBIKJIQJIKM IpU PELICHUM 33Jayd HE OTBJIEKAJIM OT IJaBHOTO: OCMBICIEHUS HUIEU U CYTU
IIPUMEHsAEMBbIX MeTonoB. ClenyeT Bcerna yKa3blBaThb IPUMEPHI IPAKTHYECKOTO NPUMEHEHUS
PAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U popmyi.

IIpakTHyeckue 3aHATHS AOJKHBI ObITh OPraHU30BaHBI IIPENoaBaTeIeM TaKuM 00pa3oM,
4TOOBI OCTAaBaJOCh BpeMs Ha TIEPUOJUYECKOEC BBIIOJHEHHWE CTYACHTAMH HEOOJIbIION
CaMOCTOSTENIbHOW PabOThl B ayJUTOPUH AJIS IPOBEPKU YCBOCHUS M3JI0)KEHHOI'O MaTepHara.

[IpenonaBaTens, BeAYIIMHA NpPAaKTUYECKUE 3aHATHSA, TOJDKEH COTJIACOBBIBATH Y4EeOHO-
TEMaTUYEeCKUH IUIaH 3aHATUH C JIEKTOPOM, MCIIOJIb30BaTh €AMHYIO CUCTEMY O003HAUCHUH.

[IperonaBaTento ciuenyer A0OMBATBCS CHCTEMATHYECKOH HENpPEpHIBHOW  pabOThI
CTYAEHTOB B TE€YEHHUE CEMECTPA, HEOOXOAUMO BBISBIIATH CHIIBHBIX CTYIEHTOB U IIPUBJIEKATh UX K
Hay4YHOI paboTe, K y4acTHIO B pa3HOTO poJia OJIMMIINAIaX U KOHKypcax.

CTyZneHT [OJDKEH OIyINaTh 3auHTEPECOBAHHOCTb IIPENOJaBaTelisl B JIOCTH)KCHHUU
KOHEYHOTO pe3ysbTara: B MPHOOPETCHUH 00YJaIOIMMHUCS IIPOYHBIX 3HAHUI, YMEHHUH U BIIAJICHUS
HaKOIJICHHOM nH(popManuei s peleHus 3a1a4 B IpopecCroHaIbHON 1 TeIbHOCTH.

6.1.1. Oopa3oBare/ibHbIE TEXHOJIOTHH

ITpoBenenue 3aHATUI U aTTECTALM BO3MOKHO B IUCTAaHIIMOHHOM (popMaTe ¢ NpUMEHEHUEM
CUCTEMBI AUCTaHIMOHHOrO 00yueHus yuusepcutera (C1O-LMS) Ha ocHOBe pa3paOoTaHHBIX

kadenpoii «MaTemMaTHKay JICKTPOHHBIX 00pa3zoBaTelbHEIX pecypcoB (DOP) mo BceM pasienam
porpamMmmsi (cM. 11. 4.4).

[Topsimok mpoBeneHuss padboOT B TUCTAHITMOHHOM (hOpMaTe YCTaHABIMBACTCS OTACIbHBIMH
PacIOpsKCHUSIMU TIPOPEKTOpa MO y4eOHOW padoTe W/MiM LEHTPOM Yy4eOHO-METOIUYECKOM
paboThL.

6.2. MeToauyeckue yKazaHus i 00y4ar0MUXCcs M0 0CBOEHUIO
AUCHUTTHHBI

Paszpnen 1: nupdepenunanbHoe HcHUCAeHHE PYHKIMI 0OJHON NTepeMeHHOM

ITpu u3yuenuun quddepeHnnanbHOro ucuucieHus GyHKINN 01HOM epeMeHHoN oOpaTuTe
BHUMAaHHE Ha MOHATHUE Tpe/ena GyHKINU B TOUYKE M METOIbI ero BbraucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATHH MaTemMaThyeckoro aHanusa. Ilpu BelUMCIeHHMH NpenenoB (QyHKIMHM HaJo,

0 «

—,—,0-0,00—-0m,1"
NPEX/Ie BCETo, BBIICHUTH XapaKTep HEONpPeNeIeHHOCTH 0 o . YtoOmI
OBJIa/IETh TEXHUKOM pEelIeHus 3a/1a4 Ha BBIYMUCIICHUE MIPEIENIOB, HAJI0 3HATh JIBA 3aMEYaTEeIbHbIX
npezena, TabJIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IpaBuiIo JlomuTans, pa3nnyHble TPHEMBI
PAaCKpBITUSL HEONpPENEIeHHOCTEH B 3aBUCHUMOCTU OT BUAA (QYHKUMU U PELIUTh J0CTaTOYHO
00JIBIIIOE KOJUYECTBO 3a1a4.

[Ipu u3ydyeHuu TeM, MOCBSIEHHBIX MPOU3BOAHON M AuddepeHunany (GyHKIUH, HATO
OCMBICIITh UX TE€OMETPUIECCKHIA CMBICIT, TOHUMATh pa3Indie MeXIy HUMU (TuddepeHmman - 3To
IJIaBHAs JIMHEHHAs yacTh NpupamieHus QyHKuuu). TBepao 3HaTh (Kak TaOiaMIly YMHOXEHHS)
dbopmynel  auddepeHIHpoOBaHUS ~ OCHOBHBIX  DJIEMEHTApHBIX  (QYHKIMH W TpaBuja
muddepeHMpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBUiIO U (HEepEeHIUPOBAHMS CIO0KHOM

(GyHKITUN).
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OOparure BHUMaHKE TaKke Ha 0cOOeHHOCTH Iu(depeHIupoBaHus (yHKINHI, 3aJaHHBIX
B HESIBHOW (popMe, TapaMeTpUUIeCKH, Ha pueM JorapudmMudeckoro quddepeHnupoBanms.

Crnenyer 4YeTKO 3HaTh W YMETh MNPHUMEHSATh AITOPUTM HCCIENOBaHHUA (QYHKIUNA H
OCTPOEHUS TpadUKOB: OIpeie]IeHHE TOYEK pa3phiBa (M UX KJIaCCU(PHUKAIUIO), ACUMITOT rpaduka
(BepTUKaJIbHOM, HAKIOHHOW, TOPU30HTAIBHOM), HEOOXOAMMBIE H JOCTATOYHBIC YCIOBHS
MOHOTOHHOCTH (DYHKIIHH, CYILIECTBOBAHUS JIOKAJIBHOTO 3KCTPEMYMa, TPOMEKYTKOB BBIITYKIOCTH
¥ BOTHYTOCTH (DYHKITMH U TOYEK reperuoa.

Pa3nen 2: nuddepenunanbHoe ucuucieHne PyHKIMIA HECKOJIBKUX NepeMeHHbIX

[Ipy wm3ydeHuM naHHOTO pasjena oOpaTuTe BHUMAHUE HA TO, YTO (YHKUIUS ABYX
IIEPEMEHHBIX MMEET HAIVISIIHBIA I€OMETPUYECKUN CMBICI — 3TO IMOBEPXHOCTH B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMBICINTD MOHSATHS YACTHBIX IPOW3BOAHBIX W MOJHOrO uddepeHnHrana u
0COOEHHOCTh MX BBIYMCIICHUS, OBJIAJETh TEXHUKOM BBIUMCIIEHUS NPOU3BOAHBIX OT CIIOKHOM
(GyHKINU HECKOJBbKMX NepeMeHHbIX. Cienyer oOpaTUTh BHHUMaHUE Ha TO, 4TO JUIS (PYHKUIUHU

z=12(xY) CMEIIaHHBIC YACTHBIC IPOU3BOJHBIC BTOPOTrO MOPSJIKA PaBHBI MEXIy COOOI:
0°z 0’z

OX0y  Oyox (Teopema llIBapua), To ecTh MOPAIOK TP PEepeHIPOBAHIS HE UMEET 3HAYCHUSI.
Jlnist pyHKIIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (DYHKIMH B TIPOU3BOIHLHOM
HANpaBJICHUU XapaKTEePU3yeTCsl MPOU3BOMHON IO HANpaBICHHIO, a HAaWOONbIIAas CKOPOCThH
u3MeHeHns QyHKIHY Oy/IeT B HAaIlPaBICHUH BEKTOpA IPaHEHTA.
Cnenyer oOpaTHTh B 3TOH TeMe BHMMaHUE Ha HEOOXOAMMOE M JOCTATOYHOE YCIOBHS
CYIIECTBOBaHMS SKCTpeMyMa (PYHKIIUN HECKOIBKHX TIEPEMECHHBIX.

Pa3nen 3: HHTErpajJbHOC HCYUCJTICHUEC

B wuHTerpasbHOM  HCYHMCIEHHWM pelIaercs 3aaada, oOpaTHOW TOH, KoTopas
paccmarpuBaach B qudPpepeHInaTbHOM HCUUCICHUN: HEOOX0IMMO HAUTH JUTsl JAHHON (PYHKIIHA

f (X) TaKylo (YHKIIHIO, IPOM3BOHAsI OT KOTOpoi Obuia Obl paBHA 3aAaHHOM. HTEerpupoBanue
(GYHKIMHI — JOCTaTOYHO CIOXHBINA pa3ziesl MaTeMaTUKH, OBJIaIeTh KOTOPBIM MOXKHO TOJIBKO, €CITU
CTYAEHT «BO3bBMET» JIOCTATOYHO OOJIBIIIOE KOJTUYECTBO HHTETPAIOB Pa3HOTO TUIIA.

Hago TtBepno 3HaTh TaOiMIly MHTETPaJoB OT OCHOBHBIX DJIEMEHTApHBIX (YHKIIHM,
OCHOBHBIE METOJABl HWHTETPUPOBaHUS (3aMEHa IMEPEeMEHHOM, TMOJABEJEHHME IO  3HaK
mubdepeHnMana, HMHTETPUPOBAHME [0 YACTSAM, [PUEMBbl BBIYMCICHUS HHTETPaioB  OT
palMOHATBHBIX Apo0el, OT pa3HOro TUIIA TPUTOHOMETPHUECKUX (DYHKIIHIA).

Hago ocMbICIuTh €IMHCTBO TMMOAXO0Ja K TOCTPOCHHUIO OIPENEIeHHbIX, KpaTHBIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX MHTErPaJIOB — IIOCTPOEHNUE HEKOTOPOM MHTETPAIBHOM CyMMBI
Y IIPEIEIIbHBIN IEPEXO/.

3HaTh TEOMETPUYECKHH CMBICI W OCHOBHYIO (OPMYIY BBIYMCICHHS OIpPEIEIEeHHBIX
uHTerpasnoB — gopmyny Herlorona — JleitOHuna, reomerpuueckue U (pusnueckue MpUIoKEeHUs
OTIpENIeNIEHHBIX M KPaTHBIX HWHTETPajoB, YMETh HAXOJUThH IUIOMIAJb IJIOCKOH (QUIypBl, JIHHY
KpHUBOI1, 00b€M U IJIOIIA/b TOBEPXHOCTH TEJ BPALICHHUSI.

7. ®OH/ OLIEHOYHBIX CPEACTB

®DoH/1 OIICHOYHBIX CPEJICTB TpezcTaBieH B [Ipunoxenun 2 k paboueil mporpamMme U BKIHOYAET
pa3melb:

1. MeTopl KOHTPOJISI U OLICHUBAHUSI PE3yJIbTaTOB O0yUYEHHUSI.
2. llkana u KpUTEpUHU OLIEHUBAHUS PE3YJIbTAaTOB O0YUECHHUS.
3. OueHOYHBIE CPEJICTRA.

13



3.1. Texymuii KOHTPOJIb.
3.2. [IpoMexyTOUHas aTTecTaIus.
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TemaTuyeckuii NJIaH TUCHUIIMHBI «MaTeMaTHYECKUI aHAJIN3) 110 HANTPABJIEHUIO MOATOTOBKH
19.03.01 «buoTexHoJ0rus»
Hanpasnennocts (mpoduib)

«IIpoMbllLIeHHASI OMOTEXHOJIOTUS U OMOUHIKEHEPH D)

(0akasaBp)

®opma 00y4eHUs — OUHAS
I'ox mpuema 2023/2024

Buabi yueOHoli padoTsl,

Buanl camocTosITe ILHOM

DopMbI
BKJIIOYASI CAMOCTOSITEIbHYI0 paGoThI arTecran
Cem | Heneas padoTy CTyICHTOB,
Ne CTyaeHToB nm
/n Paznen €cT | Cemectp M TPYI0EMKOCThb B 4acax
p a
kP | km| pr | PP
J | II/C | J1a6 | CPC | KCP | ) p | pa Kp| 9 | 3
T
Bropoii cemecTp
Pasnea 1. Anddepenunanbnoe
HCYHUCJIeHHe (PYHKIUH OHOM
1.1 | mepemenHoi. Yucmoas 2 1 2 2 4 +

[I0CJIEI0BATENbHOCTS. [Ipenen
YHCIIOBOU MOCIIEOBATEIBHOCTH U €T0
ceoncTia. [IpaBuna npeneapbHOro
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nepexona. Oynkmus. [Ipenen Gynkmmm.
Teopemsl 0 penenax QyHKIHH.
Beiraua 3aganunii PI'P Ne 1 mo
MATEeMATHYECKOMY AHAJIM3Y.

1.2

IlepBbli M BTOPOM 3aMeyaTellbHBIC
npenaensl.  becKOHEYHO — manble U
O0eckoHeYyHO  OONbIIMEe  BEIMYUHBI.
DOKBUBAJICHTHBIE OCCKOHEUHO MaJlbie
BEJIMYMHBI. PackpsiTne
HEONPENEICHHOCTEN pa3HOro THUIA.

1.3

HenpepriBHOCTh (pyHKIIMI B TOUKE U Ha
IIPOMEXKYTKE. OpHocTOpOHHHKE
npenensl. Touku paspeiBa QyHKIUHU, UX
KJIacCU(UKAIIHS.

14

ITpousBoaHas (GyHKIHU.
['eomeTpuueckuii. W MEXaHUYECKUU
CMBICII IIPOU3BOJHOM. IIpaBuna
muddepeHMpoBaHus U bopmyIbl

BBIUUCIICHUS] TPOU3BOMHBIX. Tabmmia
MPOM3BOHBIX OCHOBHBIX 2JIEMEHTAPHBIX
GbyHKIHI. TexHuka
muddepeHIpOBaHUSL

1.5

Huddepenunan.  IlpousBognsie  u
muddepeHnransl  BHICIINX  HTOPSIIKOB.
[TpuGnmxeHHbIe BBIYHMCIICHHS c
noMoIkko auddepennnanos.

1.6

IIpasuio Jlonurana. ®opmyia Teinopa.
Pa3noxeHnss OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuit  mo  dopmyne  Teiinopa.
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[TpubnuxeHHbIe BBIYHCIICHUS c
nomoInbio hopmyssl Tewmopa.

1.7

OcHOBHBIC TEOPEMBI
mudepeHInaITbHOTO
MOHOTOHHOCTh (PYHKIIUH, SKCTPEMYMBI.
Heo0xoauMbie ¥ JOCTaTOUHBIC YCIOBUS
MOHOTOHHOCTH, JIOKaJIBbHOTO
IKCTpEMyMa. UccnenoBanue
BBINTYKJIOCTH rpaduka GyHKmun. Touku
neperuoa.

HCUYUCIICHHA.

1.8

O61mas cxema uccieqoBanus GyHKIUN U
nocrpoenuss ee rpaduka. CBoicTBa
GyHKIUH, HENpephIBHBIX Ha OTpE3Ke.
Haubounpiliee 1 HaMMEHBIICE 3HAYCHUS
(GyHKIIUM Ha OTpE3Ke.
CamocrositesibHass pabdora Nel Ha
ceMruHape 1m0 (GYHKUMAM OJHOM
nepeMeHHOMn

1.9

Paznen 2. @DyHKOHMA HECKOJBKHX
nepeMeHHBbIX. [Ipenen u
HenpepreIBHOCTh. (OCHOBHBIE CBOMCTBA
HENpephIBHBIX  QyHKUMHA.  YacTHbIe
npou3BosHbIe. [lonHbli nuddepenman.
Buimaya 3amaumii PTP Ne 2 1o
GYHKIMAM HECKOJIbKHX NepPeMEeHHbIX

11

[IpousBogHbie  CclHOXHOW  (DyHKUIUHU
HECKOJIbKUX IEpeMEHHbIX. YacTHbIe
MpPOM3BOJHBIE U AuddepeHnnans
BbICIIUX TOpsiAkoB. Teopema IlIBapia.

10
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IIpousBoaHas o HaIIPaBJICHUIO.
I'paagueHnT.

11

OkerpeMyM  (QYHKIMH — HECKOJBKHX
MePEMEHHBIX. HeoOxonumeie u
JIOCTATOYHBIC YCIOBHS SKCTPEMYyMa.
CamocrosiTesqibHasi padora Ne2 Ha
ceMuHape M0 GQyHKIHUAM HECKOJbKHUX
nepeMeHHbIX

11

11

Pa3nes 3. UnTerpanbHoe ucyucjieHue
[TepBooOpaznas. Heonpenenennsriit
MHTETpal W ero cmoictBa. Tabimmna
HMHTETpaJioB oT OCHOBHBIX
3JIEMEHTAapHBIX (GyHKIMHA. Meron
HEIOCPEICTBEHHOI0 UHTETPUPOBAHUSI.

Boiiaua 3amanuii PTP Ne 3 mo
HHTErPaJlbHOMY MCUYHMCICHUIO

12

11

WuTterprpoBaHie C MOMOIIbIO 3aMEHBI
HEPEMCHHOM, MOJBEJCHUEM IO/ 3HAK
maddepennunana. Meron
MHTErPHPOBAHMS IO YACTIM

13

11

WuTerpupoBanue paroHaIbHBIX
ApoOeil MHTErpUpOBaHUE HEKOTOPBIX
BUJIOB UpPpalMOHATIbHBIX u
TPUTOHOMETPUUYECKUX (YHKIHUH.

14

11

3ajgaud, NOPUBOAAIIAE K  TOHSTHIO
onpeneneHHoro uHrerpana. CBoicCTBa
onpeaeneHHoro wuHTerpana. dopmyna
HrroTona-Jleitonuria. 3ameHa
MEPEMEHHON W HWHTETPUPOBAHUE TI0
YacTsAM B ONIPEACIEHHOM MHTETpaje

15

11

[Tpunoxenus OIPENIEIIEHHOTO
MHTETpajla B T€OMETPUM U MEXaHUKE

16
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(BBIUMCNICHNE — TIIOMAAeH  IUIOCKHX
buryp, ATMHBI KpPUBOH, OOBEMOB,
TUIONIA/ICH TOBEPXHOCTH).

1.1 | HecoOcTBeHHBIE WHTETpANIBI MEPBOTO U
7 | BTOpOro pona, uX CBOMCTBaA. 17 2 2 4
3agauM, NOPUBOJAILIME K  KpaTHBIM
uHTerpasaM. JIBOWHOW ©  TpPOMHOMU
HWHTETpalibl, UX CBOICTBA. Brruncienue
11 JBOMHBIX HWHTErPAJIOB CBEICHUEM K 18 6 4 +
8 MOBTOPHBIM. ['eomeTpuueckue H
duznyecKkue TPWIOKEHUS  KPATHBIX
HWHTETPaJIOB
KouTpoJsbHoe TecTHpoBaHue
dopma aTTecTaluuU 19-21
Bcero yacoB o JucHUIINHE 3 3
18| 54 72 PI CaM.
P pao.
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®OH/I OLIEHOYHBLIX CPEJCTB
MO JUCHUTLIMHE

«MaTteMaTHYEeCKUHA AaHAJIN3»

Hanpagnenue noarorosku: 19.03.01 «buorexnonorus».
[Tpoduns: «Hampasnennocts (mpoduiib) «IIpoMeliieHHass OMOTEXHOIOTUS U OMOMHKCHEPHSI.
Kadenpa: «Marematuka.

l.MeTO)ILI KOHTPOJISAA U OMCHUBAHUA PE3YJAbTATOB oﬁyqunﬂ

JlJ1 KOHTpPOJIS YCIIEBAaEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH PpOrpaMMoii
MPEAYCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCTIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXYTOYHAS aTTeCcTalus (9K3aMeH).

2. lllkajia 1 KPpUTEPUHN OLCHUBAHUSA Pe3yJbTATOB 00y4eHHS
dopmMa NPOMeKYTOYHOM aTTECTALMH: IK3AMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITIOJIHEHHUSI BCEX BHJOB YUEOHOH pPabOThI, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JTAaHHOH
JUCLUIUIMHE, TIPU 3TOM YYUTBHIBAIOTCS PE3yJbTaThl TEKYIIETr0 KOHTPOJI YCIEBAEMOCTU B TEUEHHE
cemectpa. O1eHKa CTETIeHU TOCTHKEHUS 00yJarOIIUMUCS IIAHUPYEMBIX PE3yIbTaTOB 0OYUEHUS 110
JUCLMIUINHE TIPOBOJUTCS TIPENOJABATEIEM, BELyIIUM 3aHATUSA 10 JUCHUIUIMHE METOAOM
JKCIepTHOU oueHku. [lo urToram npoMeXyTOYHOM aTTecTaluy 10 JUCLMIUIMHE BBICTaBIISIETCS
OLICHKA «OTIMYHO», «XOPOILO0», «YAOBIETBOPUTEIHHO» UIH «HEYTOBIETBOPUTEIHHOY.

IIkana oueHNBaHUA Onucanne

BrimonHensl Bce  00si3aTeJIbHBIE yYcaioBud MOATrOTOBKH
CTYACHTA K l'lpOMe)KyTO‘-lHOﬁ aTTeCcTanuu, NpcayCMOTPECHHBLIC

MpOrpaMMoil  JAMCHMILIUHBIL. CTyneHT  JeMOHCTpHUpYET
COOTBETCTBME 3HAHMI, YMEHUN, HABBIKOB IOKA3aTEIsM,
OtnnuHO MPUBEACHHBIM B TalNMIax, OMNEpUpPYeT MNPHOOPETEHHBIMU

3HAHUSIMU, YMEHHSIMHU, HABBIKAMH, ITPUMEHSET UX B CUTYaLHSIX
TOBBIIICHHOW CIIOXKHOCTU. [Ipu 3TOM MOTyT OBITH OMYIIEHBI
HE3HAYMUTENIbHbIE OINMOKM, HETOYHOCTH, 3aTPyJHEHUS TMpHU
MEePEeHOCE 3HAaHWI 1 YMEHUI Ha HOBBIC, HECTAaHJAPTHBIE 3a/1a4H.

BeinonHeHnsl Bce  00s13aTeJibHBIC YCJIOBHMSA IOATOTOBKH
Xopowo CTY/IeHTA K MPOMEKYTOYHOM aTTeCTalliu, IPETYCMOTPEHHBIE
nporpaMMoil  aucuMIiiMHbel.  CTyA€HT  JEMOHCTPHUPYET
COOTBETCTBUE 3HAHWM, YMEHHH, HAaBBIKOB I10KA3aTENsM,
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MPUBEACHHBIM B TalNHIaX, OMNEpUPYET MPHOOPETEHHBIMU
3HaHUSAMH, YMEHUSIMH, HaBbIKaMH. B TO ke BpeMs mpu OTBETe
JIOTYCKaeT HECYUIECTBEHHbIE MOTPEIIHOCTH, 3aJaud pelaeT ¢
HEJ0YeTaMHt, HE BIMSIOIIMMH Ha OOIIHA X0 peIICHHUS.

BrinosniHeHsl Bce  00si3aTeJibHbIE YCJIOBHSI MOATOTOBKH
CTYJIEHTA K MPOMEKYTOYHOM aTTeCTAIUM, IPETYCMOTPEHHbBIE
MPOrpaMMOi JUCLIUTIIMHEL. Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HaBBIKOB IIOKAa3aTelIsIM,
MPUBEACHHBIM B Ta0NWIAX, OMNEPUPYET MNPHUOOPETCHHBIMU
3HaHUSIMU, YMEHUSIMU, HaBbIkaMu. Ho moka3biBaeT Heriryookue

VY 10BIETBOPUTEIIBHO
3HaHUS, TPU OTBETE HE JOIMyCKaeT IpyObIX OIIMOOK WIH
MPOTHUBOPEYHHi, OJJHAKO B (OPMYIUPOBAHUH OTBETA OTCYTCTBYET
JIOJDKHASL CBSI3b MEXK/1y aHAJIM30M, apryMEHTaluel U BbIBOJaMH,
B PEIICHUU 337a4 MOTYT COJIEp>KaTbcs TpyOble omuoOku. Jlms
[OJIyYE€HHUsI TIPAaBUIBHOIO OTBETa TPEOYIOTCS YTOYHSIOIINE
BOIIPOCBI.
He BbimonHeHsl o0si3aTelbHbIe YCJOBHSI MOATOTOBKH
CTY/IeHTA K NPOME:KYTOYHOM aTTecTalllu, IPEIyCMOTPEHHbIE
nporpaMMmoil  aucuuniaussl, WMJIM cryneHT nemoHcTpupyer
HEINOJIHOE  COOTBETCTBHE  3HAHMW,  YMEHUMH,  HaBBIKOB
HeynosiersopurensHo
NPUBEJCHHBIM B Ta0iuUax, MJONYCKAIOTCS 3HAYUTENIbHBIE
OLIMOKH, IPOSBIISIETCS. OTCYTCTBUE 3HAHUM, yMEHUH, HABBIKOB 1O
psAoy TOKa3aTeled, CTYACHT WCHBITBIBACT 3HAYUTEIIbHBIC
3aTpyJHEHUS NPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU.
3. OueHoO4YHbBIE CPeICTBA
HanmenoBanue IIpencrasnenue
Ne KpaTkas xapakTepucTHKa OLIEHOYHOTO
wn OLICHOYHOT'O cpejicTBa OLICHOYHOI'O CpPEeCTBa
CpeacTBa B ®OC
1 KoHnTtponbHas CpenctBo npoBepku ymMeHHM npumeHsaTh | KoHTposibHbIE
(camocTOsITENbHAS | MOJTYYEHHbIE 3HAHUS AJIS pEUIeHMs 3a1ad | 3aJaHus
) pabota ONpEACIEHHOI0 THUMA [0 TEME WIN
(KP) pazneiy
2 | PacuerHo- CpencTBo mpoBEpKH YMEHMM NpUMEHATh | Kommuiekt 3amaHui
rpaduueckas MOJIyUeHHblE  3HAHMS 1O  3apaHee | JUIs BBITIOJTHEHUS
pabora ONPENEIEHHON METOAUKE IS PEIICHUS | pacyeTHO-
PIP 3ajjad WIM 33JaHUid 10 MOJYJII0 WM | rpapuuecKkoi paboTsl
(PTP) JUCLUIIIIMHE B LIEJIOM.
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CpencTBO KOHTPOJIS, OPraHM30BaHHOE KaK
crenpanbHas Oeceqa TMEIaroruuecKoro
paboTHHKAa ¢ OOYyYaromUMCsS Ha TEMBI,

YceTHBIN onpoc, N .
CBA3aHHLIC C U3y4aCMOU AUCHHUIIJIMHOU, U

Bompocsl o

cobecemoBaHue, TeMam/paszenam
3 paccyMTaHHOE Ha BBIICHEHHE oO0BbeMa
(YO) N JUCIUTUTMHBI
3HaHUI obOyuaromierocs o
OIpeICICHHOMY pa3jieiy, TeMe, podiieMe
U T.IL.
CucreMa CTaHIAPTU3UPOBAHHBIX 3aIaHUM,
ITO3BOJISL s
Tecr 03BOJISAIOIIA
4 (T) aBTOMAaTHU3HPOB Bapuanr tecra

aTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUI
1 yMEHUN 00ydJarouerocs.

5 | Dk3ameHanmoHHbl | CpencTBO TMPOBEPKHM 3HAHUW, YMEHHUH, | DK3aMEHAIIMOHHBIE
e OmeTsl HABBIKOB. MOXKET BKJIIOYATh KOMIUICKC | OMIIETHI

TEOPETUUECKHUX BOIIPOCOB, 3ajad,
(9b) MPAKTUYECKUX 3aJJaHHI.

3.1.Tekymnii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOIbHBIE BOIIPOCHI
U 3aJ1aHus B popMe OJIAHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHUST 00YUaIOIIUMUCS Pa3eiioB
JUCUUIINHBL, ipueM PIP.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpadpuueckas padora Nel no nuddepeHnuajbHOMy UCUHCTCHUIO PYHKIIUIA OHOI
nepeMeHHOo

KpaTkoe copep:aHue 1 dTarnbl 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 MEePeMEHHbBIX. YacTHBIE TPOU3BOIHBIE. [IpON3BOHBIE OT CIOKHBIX
¢yskuuii. [IpousBoaHas MO HAMPaBIEHUIO U TPAAUEHT. DKCTPEMYM (PYHKIMU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckast padora Ne 3 10 HHTErpaJIbHOMY HCYHMCICHHIO.

KpaTkoe copepxxaHue 1 dTanbl pacdyeTHO-TpapuiecKoi paboThI:
Ilepguviti sman:
MeTtopl HHTErpUpOBaHUs. Beluncienne HeonpeaeneHHbIX HHTETPaloB.
Bmopoii sman:
[TpunoxkeHus onpeesieHHbIX HHTETpaioB. McciaenoBanne cXoAMMOCTH HECOOCTBEHHBIX
WUHTETPAJIOB.

KommiekT 3aganuid

JJIsl BBINIOJTHEHUs pacyeTHO-rpagudeckux pador (PI'P)
10 JUCHUIUIMHE «MaTeMaTHYeCKHil aHAJIN3»

21



Teopust npenenos u (uddepeHnuposanue GyHKUHMH OHOM NepeMeHHOI

1. Haiitu npenensr:

2 2
"m(z_n) _(1+n) lim \/n+2—\3/8n3+3

"9°°(1+n)2—(2—n)2 n—o (‘/n+5+n

’

. (2n*+3 " a1
. . -10
Lm(anH] I|mn(\/n2+1—n) Ilm(n j :

, [ , n-o\ n+1
lim 2x° +11x +15 i 4x?
x—>-3 X+3 . x0sin®3x .
gl sin3x

S M Im0-so”

0, X<—-7
y=48inx, —7<x<0

7w, X=0

2. UccnenoBaTh Ha HENIPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haittu npousBoiHYyI0 QyHKIUU:

2(3x3 +4x% - x—2)
y= 15¢1+ X "y =Inarcsiny1-e?".
3t +1
T

— —th_Cth :sin(iﬂ}
y = arctg 7 y 3

COS6X ) 1 .
y=——"—— Yy=arctg°———=+sinln2x
3sin(12x+1) 12y

N

y:arctg3lnm y:(ﬁ)

3
sin(x—2y)+x—=7x :
y x=e'cost, Y =€ Cost

4. CocTaBUTh ypaBHEHMs KacaTeIbHOW M HOPMalM K JIaHHOM KpUBOH B TOUKe ¢ alcruccoi

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

1
f(x)=x*+=
5. IIpoBecTu MOIHOE UCCIIEOBAHUE U TOCTPOUTD I'paduK X
DYHKIUH HECKOJIbKHX IIepeMEHHbIX
x* +3y?
Z" — Z” = X
1. Haiitu yacTHbIe MPOU3BOIHBIE BTOPOTO MOPSIKA, YOSIUTHCS, UTO %Y yx y



2

y

. =—
2. Haiitu rpaguenT GpyHkuun £ = f(XY) Brouke Mo (X, ¥o) Jx , M, (4.,6) |

2
3. McenenioBath Ha SkeTpeMyM QyHkmo 2= X —X+Y" +2Y

HNuTerpupoBanue

Borunciantsb HEONIPEACJICHHbIC HHTEI'PaJIbl

dx
j2(x+\/§ ,jx-Z‘de,I(XJfl)ede [ xcos3xdx [e*cosxdx

J dx f dx J' Xx+18 dx jx+1 dx Isin3x
X2 —6x+18, " x*+6x+5, ° (X=6)(x+2)  'x2i3 cos® X

7

dx

7

BoruucauThb OIPEaCJCHHBIC HHTEI'PAJIbI

3

dx 1 e

7.6 1
3sin? x cos xdx —_— X —1)e*dx
g g\/1+3x g( ) {x\/ +Inx |

’ 7’ 7

? ? 1+x° ’I L x? +2X g
———dx
11+\/3x 2 ,garctgx 1(3X+5) 0 X2 +1
V3 X3 2
——dX N4 — X2 3sin? xcos xdx
o J1+x* { " dX, j J‘\/1+3

x\/7+lnx

Heco0cTBeHHbIE MHTETrPaJIbl

_[(x De”dx eJ.

1. YKa)KI/ITe, KaKoi U3 HeCOOCTBEHHBIX HUHTCETPAJIOB SABJISACTCA CXOLAIIUMCH
0 0 00

[Vxdx, [xZdx, [v/x°dx

1 1 1 .

o dx

2
2. BBIYHCIIHTD UHTErPAJI, YCTAHOBHUTH €10 CXOJAUMOCTD HJIH PACXOIUMOCTE —» 1+ X

)
[In xdx
3. Beruncnuth HWHTErpajl, YCTAHOBUTH €ro CXOAUMOCTD UJIM paCXOAUMOCTD 1

a dx
4. BeruncnuTh HECOOCTBEHHBIN HHTETpa © Jx , YCTAaHOBUTB €I'0 CXOAUMOCTb WU
pacxoauMOCTb.

23



o

)(2

5. BeIuucauTh HeCOOCTBEHHBINM UHTErpal -1 * | yCTAHOBHUTH €r0 CXOUMOCTD UJIH
pacxoauMOCTb.
T odx

2
6. Beruncnuth HUHTCrpajl, YCTAHOBUTH €TI0 CXOAUMOCTD HUJIM PACXOAUMOCTDb —ool+ X

o0

J. In xdx
7. BBI‘-II/ICJII/ITL I/IHTCI‘paJI, yCTaHOBI/ITB €ro CXOANMOCTb UJIN paCXOI[I/IMOCTB 1

1
dx
. %2
8. BBI‘-II/ICJII/ITL HGCO6CTB€HHHI/I I/IHTeraJI -1 . yCTaHOBI/ITB €ro CXoanuMocCTh UJiIn

PaCXoAUMOCTD.

KpaTHbie uHTErpajinl

1. I3MeHUTh MOPSAOK MHTETPUPOBAHUS B IBOITHOM HHTETpasie

6-x 2-y

1
de j f(x, y)dy [dy [ f(x y)dx
a o 2 , b.o vy .

If(lO—xz—yz)dxdy, D={(x,y)|1<x<2 0<y<2}

2. Beraucnure (D)

3. Berunciurs

J'J'(lzxzy2 +16x°y* ) dxdy;
D

D: x=1y=x y=—Jx.

4. BeUuCInTh

JJ(x* + y)dxdy,

(D) D — MHO€eCTBO TOUEK IJIOCKOCTHU, OTPaHUYCHHOC JIMHUAMUA

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

5. Haiitu nnomans GUrypsl, orpaHU4eHHON JaHHBIMU JTUHUSIMUA
y=3/x, y=4¢e*, y=3, y=4.

— y? —
6. HaiiTi momans (pUrypsl, orpaHudeHHoi muamsmu Y = X | Y =X+ 2

8. Haiiti 06Bem Tena, momydennoro BpamenneM Bokpyr ocu OY  duryps, orpanmdennoit

JIMHASIMA y:X3’ y=1 X:O.
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9. Haiiti 06beM Tena, monydenHoro BpamieHneM Bokpyr ocu OX ¢urypsl, orpannueHHOi

— y?2 2 _
JIMHUAMHU y =X, y =X .
KonTposabHbie padoThl (IpuMepbI)

BapuaHTt

1. NoctpouTsb rpadpuk: Y = 3C0s 2X

2. HaiiTn npegensi:

2 2
Iim(S_n) +(5+n) _1-c0s2x X —xt—x=2
% (5_nV —(5+n) lim——>—— lim
1) ( —n) — +n) 2) X—0 eZX -1 3) x>2 X3_2X2+X—2
x?—x-1 1 2 -
U a— |im(—+’“’°S Xj* im(x - —x+1)
4) 2 In(x-1) 5) %0\ 1+ XCOSX 6)1@ X=X =X+l

—X, X<0
y=.x* 0<x<2
3, x>2

3. NccnepoBaTtb Ha HENPEPBLIBHOCTb M BbINOAHUTbL YEPTEXK:

BapuaHTt

!
1. HaitTm npon3BogHyto Yx:

y =arctg® Inﬂ

a) X+2 6)y=(\/;)

3
sin(x—2y)+x_:7x t
B) y r) x=e'cost, Y =¢€ cost

. (1 1 j
lim| =—
2. Havit >~ X arctgx

3. MpoBecT1 NoaHOe UcCNeaoBaHUe U NOCTPOUTb rpaduk X,

Bapmuanr.
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ou
Nel. BelunucnuTh NpOU3BOJHYIO 110 HAMPABICHUIO OS u maiitn MOJyJb BEKTOpA I'paJueHTa Il

X 3
U=2Xy+—+12
byHKIIUN \/y B TOUKE A6:9:1)

B HallpaBJICHUH, COCTABJIAOIICM C OCAMUA
3 6 T
COSaz?, cosﬂ:?, y<—

KOOPJMHAT YIJIbI 2.

_ 2
Ne2. VceenioBath Ha SkcTpeMyM GyHKIo 2 Xy(1—4x" —4y) =5 :

dz

4 . _

N93_z:ln(y—x), X=+/sInt, y=co0st i dt
Bapuanr

Bboryucanume:

2
I(2x+l)inxdx
1

3 J.3xz_4dx~4 J-sin33xd J' 2x -1 dx.

X.
x* +4x cos’3x 5. V4-2x-x’

1. Berumcauth HUHTCTpaJIbl:

I I vl

V|305pa3MTb O6ﬂaCTb UHTErpnpoBaHNA U UISMEHUTb NOPALOK NHTETPUPOBAHNA B MOBTOPHOM UHTErpane
V25-x2
j dx j £ y)dy.

BbluMcanMTe naowagb ¢urypbl, OrpaHUYEHHON SIMHUAMM

2
y=2—-x", y=x.
BapuaHT 3aaHuii TPEHUPOBOYHOrO TecTa.
3apgaum

_arcctg¥x q

Luacrs 1. Y=sinInx, y',y"—2 5 x 0 3 y=3x"+xe*,%=2[0x=0,1 0y-?

!
4. Halit nponsBoaHyto Yx:

26



y=32 Sin4 X__3 arctg7x
a) \ X 6)Y=X

e¥+ Y_ cos 3x

B) X r) X=cost+sint, y=sint—tcost

2
5. UccnepoBaTtb Ha aKcTpemym f (X) - (X_3) (X_S).

y=—
6. HaliTn nHTepBasibl MOHOTOHHOCTU X .
3
X
7. Haintn Hambonbluee, HaumeHblLee 3HaYeHne GyHKLUMK 3 Ha OoTpe3sKe =l
2 X= 1
8. MocTpounTb KacaTenbHyto K rpaduKky GyHKLMM f (X) = 3arccos X B TOYKeE 2
2 yactb 9. Haiitn npegensl:
2 2
—(2+n

Iim( S ( )2 tg2x - X* +2x-3 lim 192X

n—oo _ _ = - 5 T
1) - 2+ n (1 n) 2) X—0 e2>< _1 3) X—>—3 X3 +5X2 +6X 4) xez tg3X
3 yactb

0, X<-rx
y=<sinx, —z<x<0
10. UccnepoBaTb Ha HENPEPbLIBHOCTb M BbINOAHUTb YepTex: 7, x=0
3
X
f (X) =2

11. NpoBecT NONHOE UCCAef0BaHNE M NOCTPOUTL rpadmK X =4,

Kpurepun onenkn:

- OLIEHKA «3aYTEHOY» BBICTABIISIETCS CTYACHTY, €CIIU OH PEryJIIPHO B TEUEHUE CEMECTPA MPEACTaBIISI
pelleHusl 3a/1ad, BBIIOJIHWUI IOJHOCTBIO BCE 3aJaHMsl M MX 3alllUTWI, OTBETHUB Ha BOIPOCHI
IIPEenoiaBaTels;

- OLEHKa «HE 3a4TEHO» BBICTABISAETCS CTYACHTY, €CIIM OH HEPEryJIspHO B TEUEHHE CEMeCTpa
IPEACTaBIsUl PELICHUs 3a]a4, BBIIOJHWI 33JaHHs HE IOJHOCTBIO WM BOOOIIE HE MPEeACTaBIIsLI
paboTbl Ha TMPOBEPKY, JOMYCKAET CYLIECTBEHHblE HETOYHOCTH B OTBETaXx Ha BOIPOCHI
IpenoaBaTers.

Jlnst mpoBeieHUsT TEKYLIero KOHTPOJIS 3HAaHWN CTYJACHTOB B JMCTAaHIIMOHHOM (opmate B
pa3paboTaHHbIX Kadenpoil «MaTemMaTuka» OHJIaWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (IPOOHBIE)
TECTHI.

3.2. IIpomeskyTOUHAS aTTECTAIUA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OuieTaM B YCTHOU (opMme.
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Bpewmst U1 moAroTOBKM OTBETA HA BOTIPOCH HE Oosiee 45 MUH.

buneT BKiITOYaeT TEOPETUYECKUI BOIIPOC U 33/1a4H.

KoMmiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATcs Ha Kadenpe «MaTemMaTuka.
TunoBble BApUAHTHI OWJIETOB NMPUJIATAIOTCS.

NS

©o

10.

11.

12.
13.

14.
15.

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

23.
24.

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

KommuiekT Bonpocos

0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJIU3»

JAuddepenunanbroe ucuncienne GyHKuuii 0HON NMepeMeHHO

[ToHsTHE TIEpEMEHHOMN BEIMUMHBI U 00J1aCTH €€ U3MEHEHUS.

NOHATUE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCU(UKaLus GyHKIUH.

Onpenenenre U TUIBI YUCIOBOM MOCIEI0BATENIbHOCTH.

IIpenen YHUCIIOBOU IIOCJIEI0BATEIbHOCTH. Apudmernueckue olepanuu HaJ
IIOCJIEI0BATEIbHOCTIMU.

VYcnoBus cyliecTBOBaHHsI KOHEUHOIO MpeJiena YUCIOBOM NocieoBaTesIbHOCTH (TeopeMbl Ko
u Beiieputpacca).

Bropoii 3aMeuaTenbHbli mpeed.

[Ipenen pynkuuu. Onpenenenus. ['eomerprueckas MHTEpIIpeTaLys OHATHUS IIpesiena ¢ yHKIUH.
CaolicTBa IpeEIoB.

beckoHneuHo Maible, 0eCKOHEUHO O0bIINE PYHKIUH.

IlepBblii 3aMevaTebHBIN PEAC.

beckoHeuHO Maiible BENMUMHBI. DKBUBAJIEHTHbIE OECKOHEYHO MaJIble M UX MCIOJb30BaHUE NIPU
BBIUUCIICHUH ITpeesioB. Tabmuia SKBUBAIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepeiBHOCT (yHKIIMEM B TOYKE W Ha mNpoMexyTke. OIHOCTOPOHHHE MpPEICIbI.
Knaccugukanus Touek paspbiBa rpapuka.

CaoiicTBa (yHKIIHI, HEIIPEPHIBHBIX HA OTpe3Ke (Teopembl Beiiepmrpacca, boibiiano — Kommn).
IIpousBonHas. I'eomerpruueckuii u puzndeckuil cMbici npou3BoHoM. KacarenbHas u HopMmalb
K TUIOCKOM KPHUBO.

Tabnuia Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.

CBsi3b MEX1y CYIIECTBOBAaHMEM MPOU3BOAHON (PYHKIIMU B TOUKE U HEMPEPBHIBHOCTHIO (PYHKUINU
B TOH K€ TOYKE.

[Ipon3BoiHast CyMMBI, IpOU3BeIeHNUs, YacTHOTrO. [Ipon3BoaHast c10xHOM 1 00paTHON QyHKIUH.
[TponsBosHas mapamMeTpUyeCcKH 3alaHHON (QYHKIUH.

[IpownsBonHas GyHKIMH, 3a1aHHOI HESBHO.

JuddepenurpoBanue c10KHOM MokazaTeabHONU QYHKINH.

Huddepenunpyemocts. Juddepenunan. 'eomerpuueckuii cMbicn auddepennnana.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHble Teopembl auddepeHnuanpHoro ucuuciaeHus (reopema depma, teopema Pous,
teopema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmuorounen Telnopa u ero cBoiicta. @opmyna Teitnopa. Ocratounslii wieH popmynsl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnToTsl rpaduka QyHKIMH.

OxctpemyM. Heobxoaumoe ycimoBue 3KCTpeMyma.

JlocTaTo4yHbIE YCIOBHS SKCTPEMYyMa.

JloctaTouHOE yciioBUE Bo3pacTaHus (YObIBaHUS) QYHKIIHH.

HauOonbiiee n HauMeHblee 3HaYeHNs (YHKIIMU Ha OTpE3Ke.

BoinykiiocTh, BOTHYTOCTb, TOUKa Mepernda. JloctaTouHOE yCIOBHE BOTHYTOCTH (BBIMYKJIOCTH).
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31.
32.

ok wdE

© oo~

BOoo~NoOR~WNE

15.
16.
17.
18.
19.

20.

0.
11.
12.
13.
14.

HeobOxomuMmoe ycrnoBue Touku neperuda. JloctatogHoe ycinoBue rneperuoa.
OO6m1ast cxema MOCTPOCHUSI M KCCIIeIOBAaHUs rpaduka yHKIINH.

@OYHKIHUHN HECKOJbKHUX MepeMeHHbIX

Omnpenenenne U TeOMETPUYECKUI CMbICH (DYHKINU ABYX MEPEMEHHBIX.

Jluann ypoBHS (YHKIIUU IBYX ITEPEMECHHBIX.

YacTHble MPOU3BOIHbIE (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUNA CMBICT
OYHKINY HECKOIBKUX MMEPEMEHHBIX, TOHATHE MOJHOTO auddepeniuana.
JuddepenunpoBanue CI0KHBIX GYHKINI HECKOJIbKUX TEPEMEHHBIX.

[Tpon3BOIHBIC BEICIINX MOPSIAKOB (DYHKIIMK HECKOJIBKUX NepeMeHHbIX. CMeIIaHHbIe
npousBoaHsie. Teopema IlIBapia.

[TpousBoHast GYHKIIMU HECKOJIBKUX MEPEMEHHBIX 110 HAPABIICHHUIO.

[TpousBoaHas O HAIIPABIECHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

DkcTpeMyM (DYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX.

. H606XO,I[I/IMOG " JOCTATOYHOC YCJIOBHUS SKCTPEMYyMa q)YHKI_II/II/I ABYX IICPEMCHHBIX.

HHTerpasbHoe HCUMCIEHHE

[TepBooOpa3Has, HeomnpeaeaeHHbI HHTerpail. Tabn1ia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpEMEHHON ¥ MHTEIPUPOBAHUE 110 YaCTSIM B HEOIIPEEIICHHOM UHTErpalle.
HuTerpupoBanue ¢ TOMOIIBIO TOABEISHHS 01 3HaK auddepennuana.

WHTerpupoBaHue paltoHAIbHBIX JpoOei.

WuTerpupoBaHue Mo 4acTSM U 3aMEHa IEPEMEHHOM B OIIPE/IeJIEHHOM UHTETpaJle.
WuTerpupoBaHie TPUrOHOMETPUYECKUX (PYHKLIUH, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppanyoHaibHbIX (PYHKINHN.

VYHuBepcanpHas TPUTOHOMETPUYECKas MOJCTAHOBKA.

OmnpeneneHHblil HHTErpal U ero cBoiictBa. @opmyna Hetotona — JleiiOuHuna.

[TpunoxeHus onpeeseHHOr0 HHTErpala K peLIeHnI0 TeOMETPUUECKUX U (PU3MUECKUX 3ajiau.
Beruncnienue niaomaaei ¢ ToMoIbI0 ONPEASIEHHOIO HHTErpaa.

Beruucnenue miomaay v ATUHbI KPUBOH, 3aJJaHHOM ypaBHEHUSMHU B TapaMeTpHUEcKoi (hopme.
Boruncnenue miomaay KpUBOJUHEHHOIO CEKTOPA B MOJIIPHBIX KOOPAWHATAX.

Breruncnenne 1uiomanedi B NPSMOYIOJAbHBIX W IMOJISPHBIX KOOPAMHATAX C ITOMOIIBIO
OIPEIENIEHHOT0 UHTErpaa.

Boruncnenue 1iMHBI AYTH € TOMOLIBIO ONPEAEIEHHOr0 HHTErpaia.

Brruncnenue JUIMHBI 1yTH KPUBOH, 3aJaHHON TapaMETPUYECKHU.

Brraucnenue o6bema Tena BpaleHus ¢ IOMOIIbI0 OIIPEJEIEHHOIO HHTErpaa.

Brruncnenue niomaay NoBEpXHOCTH TEJIa BPaILEHNUS.

HecoOcTBeHHbIe HHTErpabl IEPBOrO U BTOPOro TUMa. [IOHATHS CXOAUMOCTH M pacXOAMMOCTH
HECOOCTBEHHOI'O MHTETpaa.

HecoOcTBeHHbIE HHTErpaIbl OT Pa3pbIBHBIX (YHKIUH.

TunosBbie BapuaHThI OUJI1ETOB
o ,I[I/ICI_II/IHJ'II/IHC«MaTeMaTI/I‘IECKHﬁ AaHaJIn3»

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIET'O ObPA30OBAHUA
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«MOCKOBCKHMI HOJII/ITEXHIinECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
HuciunnuHa «MaTteMaTHYeCKU aHaJIu3y
Kypc 1, cemectp 2

2.
3.
4.

3K3AMEHAIIMOHHBIMEUJIET

[lepBoobOpasnas, HeonpeaeneHHbIH nHTerpail. Tabauia OCHOBHBIX HHTEIPAJIOB.

I dx
o 4
BBIUKCIIHTh HEONPE/ICICHHBIH HHTErpan = Vo~ X +V9—X

Haiitu rpaguent pyHKIun Z=YNXY g 1ouke M0(1’4) .
YKaxKuTe, KAaKO U3 HECOOCTBEHHBIX HHTETPAIOB SBJISETCS CXOISITIMCS

T\/;dx, Tx‘3dx, T\/Fdx
1 1 1 .

5.

_ —-X
Haiiure 3KCTpeMyMbl U TOUKH Tieperu6a dpyskuun Y = (x-De ™",

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

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

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUNCKON ®EJIEPAIIN

®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIBHOE
YUPEXJEHWE BbICILIEI'O OFPABOBAHU S
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, kadenpa «MaremaTuka
Hucuunnmua  «MarteMaTH4eCKuil aHaIu3)
Kypc 1, cemectp 2

DK3aMeHaAMOHHBII ouaer Ne 1

HecobGcTBenHbIC HHTErpajibl MEPBOTO U BTOPOT'O THUIIA. IHousTus CXOUMOCTH U PACXOIUMOCTH
HECOOCTBEHHOT'O HHTCrpaia.

ML 2t?
HaiiTi mpon3Bo/IHyI0 QYHKINH, 3aaHHOI apamMerpudeckn 1+t 1+t

2 2
Hccnenoarh Ha skcTpeMyM yHkimmio 2= X —X+Y" +2Y.

7.6
[3sin? xcos xdx
BeruncnuTe onpeneneHHbll HHTETpal 0

Haiiti 06BeM Tema, momydeHHoro BpamenneM Bokpyr ocu OX durypsl, orpanmdeHHOM

JTUHASAMUA y:XS’ y=1 X:O.

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

W.o. 3aB. kadenpoit H.B. Bacunbesa / /
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J1y14 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYIEHTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIAH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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