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1. Hean, 3a0aum 1 IJIaHUpPYyeMble
pe3yJabTaThbl 00y4eHus 1o
AUCUMILTHHE

K ocHOBHBIM yenim OCBOEHHS IUCHMIUIMHBL «MaTeMaTHYeCKUl aHaiu3» CIEAYeT
OTHECTH:

- BOCITUTaHHE Y CTYJCHTOB OOIICH MaTeMaTH4YeCKON KYJIbTYPHI;

- TmpuOOpeTeHne CTYACHTAMH HIMPOKOTO Kpyra MaTeMaTHYeCKHUX 3HAHUH, YMEHUH H
HaBBLIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K HHAYKTHBHOMY W JEAYKTUBHOMY MBIIIJICHUIO
HapsAy C pa3BUTUEM MAaTEMATHYECKON MHTYULINH;

- YMEHHE CTYJCHTaMH pa3BUBAaTh HABBIKM CAMOCTOSTEIBLHOTO H3YYCHHS Y4eOHOW W
HAay4YHOU JIMTEPATYPBI, COAECPKALIECH MATEMATUYECKUE CBEICHHS U PE3YJIbTATHI;

- MOATOTOBKY CTYIEHTOB K JESTEIBHOCTH B COOTBETCTBUU C KBaTH(PUKAITMOHHON
XapaKTepUCTUKOM OakajiaBpa MO HANpaBICHUIO, B TOM uYucie (HOpMUpPOBAHUE YMEHUU
HCITOJIB30BaTh OCBOCHHBIC MATEMATHYECKUE METO/IbI B TPOPECCHOHAIBHON NEATEILHOCTH.

- TIOJTOTOBKY BBICOKOKBAIH()UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSX
u(ppoBOH TYypOYIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH IH(POBOI
SKOHOMHUKH.

K ocHOBHBIM 3a0auam OCBOCHHS AMCUUIUIMHBI «MaTeMaTUyecKuid aHajau3» CleayeT
OTHECTH:

- OCBOGHHE CTYJEHTAaMH OCHOBHBIX IMOHSATHI, METOAOB, (QOPMUPYIOUIUX OOIIYIO
MaTEeMaTUYECKYIO IMOJATOTOBKY, HEOOXOAUMYIO JIJIsl YCIEIIHOTO PEIICHUs TPUKIIAIHBIX 33]1a4;

- (hopmupoBaHue y cTyaeHTa TpeOyemoro Habopa KOMIETEHIIN, COOTBETCTBYIOLIUX €0
HAIPABIICHUIO TTOJIFOTOBKU U 00ECIICUMBAOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenne mno aucuuiuinHe «MaTeMaTH4eCKUH aHaiau3)» HalpaBleHO Ha (OPMHpPOBAHUE
y oOydaromuxcs cienyromux komrerenuuii B coorBerctuu ¢ ®I'OC 09.03.01 Uadopmartuka u
BBIUMCIIUTENbHAs TEXHUKA, YTBEPXKACHHBIM NpukazoM MuHHCTEpCTBAa O0pa30BaHUS U HAYKH
Poccuiickoit @enepanuu ot 19.09.2017 Ne 929:

Koa u nanmenoBanue
KOMIIeTeHIMH

HH}IHKaTopr HOCTHIKCHUSA
KOMIIETCHIUH

VK-1. CiocobeH ocymecTBIsSITh OUCK,
KPUTHYECKUI aHAIM3 U CUHTE3 HH(pOpMaIuHy,
MPUMEHSTh CUCTEMHBIN TIOJXOJ ISl pEIICHHUS
MOCTaBIIEHHBIX 33724

NVYK-1.1. AHanuzupyeT 3a1ady, BbIACNAS €€
0a30BBIE COCTABIIAIONINE

NYK-1.2. OcymecTBiseT NOUCK, KPUTUIECKH
OLIEHUBAeT, 000011aeT, CUCTEMaTH3UPYET U
pamXupyeT HHPOPMALUIO, TPEOyeMYIO JUIs
pelIeHns OCTaBIEHHON 3a1a4un

NVYK-1.3. PaccmaTpuBaer u npeajiaraet
panroHaTbHbIC BAPUAHTHI PEIICHUS
ITOCTABJIEHHOM 3a7]a4M, HUCIIOIb3YS
CHCTEMHBIN TIOAXO/l, KPUTHYECKH OIEHHBAET
UX JJOCTOMHCTBA U HEJJOCTATKH

OIIK-1. Cnoco0GeH npuMeHsTh
€CTeCTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HaHUS, METO/Ibl MATEMAaTHUECKOTO aHAJIN3a U

NOIIK-1.1. 3Haer OCHOBBI
MaTEeMaTHUKH, METOIBI u
MIPUMEHSIEMbIE B Pa3IMYHBIX 00JIACTSX.

BBICIIEN
MOJICITH,




MOJEIUPOBAHUS, TEOPETUUYECKOTO U HNOIIK-1.2. VYMeer mNpPUMEHATb METOJIbI

AKCIIEPUMEHTAJILHOT'O UCCIEAOBaHUS B JUCKPETHOM MaTEMaTHKH, CUCTEMHOI'O
po(heCcCHOHATTLHOM e TEIbHOCTH aHaJIM3a, MAaTEeMaTHYE€CKOTr0 MOJACIIUPOBAHUS
I HCCIEeI0BaHUS u pa3paboTku

npoeCCHOHANIBHBIX 3aJad W IPOIECCOB;
NPUMEHATh MaTeMaTHYECKOe OOecIeueHne
npyd  MOJACIUPOBAHWUU  MPUKIATHBIX |
HH()OPMAIMOHHBIX TIPOIIECCOB.

HOIIK-1.3. Bnageer MeTojaMu COCTaBICHUS
MaTeMaTUYeCKUX MOJIEJIeH U peleHus 3a1a4
JIMHEHHOT'O ¥ HEJIWHEHHOTO
MIPOrpaMMHUPOBAHUSI.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuurummHa OTHOCUTCS K oOs3arenbHO dactd Onoka bl: Monyns «Marematuyeckue u
€CTECTBEHHO-HAYYHbIE JUCIUIUIUHBD.
Hucnurnnuna 6azupyercs Ha CleAyIomIeH, MpoiAeHHOM TUCIUTIIIHHE:
- IMHEeWHas anreopa.
Jucnuninmza «MaTeMaTHYecKUii aHaIu3» JJOTHYECKU CBSA3aHa C MOCIEAYIOIMMH JUCHUIIIIMHAMMU:
B ocnosnoti uacmu:
. Lluckpemmuvie cmpykmypovl u KOMRbIOMUHS,
. Ocnoevi UKT;
OcHo8bl NPOCPAMMUPOBAHUS.
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHblx OMHOULEHULL:

. CmamucmuyuecKkue memoobvl 8€0-aHaIUMUKU,
. Aneopummbl u cmpyKmypol OAHHbIX;
. Mamemamuueckue memoowvl aHAIU3Ad OAHHBIX.
3. CTpykTypa u coaep:KaHue TUCHUNIUHBI

OO0mias TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3aUeTHBIE eIUHUIIBI -144 vaca.

4.1. 3.1. Buawbl yueOHOI padoThl M TPYA0EMKOCTh
n/n Bup y4eOHoii padoThI Koamecrso Cemectp 2
Yy p 4acoB P
AyIMTOPHBIC 3AaHATHS 72 72
B Tom unce:
Jlexumm 18 18
1.
CeMuHapckue/mpakTHUECKHUE 3aHATUS 54 54
2.
JlaGopaTopHblie 3aHITHS - -
CamocrositeibHas padora 72 72
IIpoMeskyTOUHasI aTTeCTALUS
3K3aMEH D D




| | Horo | 144 | 144 |

3.2. TemaTuyecKuii MIaH U3yYeHUS TUCHUTLTHHBI

Pasmenién B mpuinoxenuu 1 k pabodeit mporpamme.

3.3.  Copaep:xaHue pa3/iesioB AUCHUNINMHBI

BBeaenue

[Ipeamer, 3agauu u conepxaHue TMCUUILIUHBL. OCHOBHBIE 3TaIlbl PA3BUTHUS AUCIUIUIMHBI.
CrtpykTypa Kypca, ero MecTo U poJjb B IOATOTOBKE OakaiaBpa, CBA3b C IPYTUMH JIUCHUIUIMHAMU.

Paznea 1. udPepenuunanbroe ucuncienne GyHKIuil 0HOM nepeMeHHOM

Tema 1. Yucnoas nocneaoBarenbHOCTh. [Ipenen uncnoBoil mociaea0BaTebHOCTH U €T0
cBoiicrBa. @yukius. [Toctpoenne rpaduxos Gpynkuuid. [lpenen pynkiuu. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepselii 1 BTopoii 3aMeuarenbHble npeesbl. CpaBHEHHE 0ECKOHEYHO MaslbIX
1 OECKOHEYHO OOJIBIINUX BEIWYMH. DKBUBAJICHTHbIE OECKOHEYHO MAJIbIe BEIMYMHBI.

Tema 2. HenpepbIBHOCTh QYHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKHM pa3pbiBa PyHKIINH,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKINH, UX KIacCU(UKAIIHS.

Tema 3. [IpousBoanas ¢ynkmun. ['eomerprueckuii ¥ GU3NIECKUN CMBICT IPOU3BOTHOM.
[TpaBuna quddepenunpoBanus 1 GOpPMYIbl BHIYUCICHUS TPOU3BOIHBIX. Tabiuiia Mporu3BOIHBIX
OCHOBHBIX JJIEMEHTapHbIX (QyHKUUI. BbluncieHue Npous3BOAHBIX (QYHKIMM, 3aJaHHBIX
pa3IMYHBIM 00pa3oM.

Huddepennnan. [IponsBoansie n auddepeHnnansl BEICIHUX MOpAaKoB. [IpubamkeHHbIe
BBIUMCJICHHSI C TOMOUIBIO AU PEpeHIINANOB.

Tema 4. IlpaBuno Jlonurans. dopmyna Teinopa. PackpeiThie HeompeaereHHOCTEH
pa3iauuHoro Tumna. Pa3moxkeHne OCHOBHBIX 3NeMeHTapHbIX (yHKuuN 1o dopmyne Teitnopa.
[TpubnmxeHHbIE BEIYUCIICHUS ¢ TOMOIIIBIO (hopmyibl Teitnopa.

Tema S. OcHoBHbIe TeopeMbl UG GEpEeHINATBFHOIO HUCUUCIEHUSI. MOHOTOHHOCTh
¢byHKMKM, 3KcTpeMyMmbl HeoOxonumble M JOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMma. HccnenoBanue BwimykiocTd rpaduka (ynkuuu. Toukum mneperumda rpaduka
(GyHKIHIH.

OOmas cxema uccienoBaHus (GYyHKIMU U TOCTpoeHus ee rpaduka. CBoicTBa (QyHKINH,
HEeNpephIBHBIX Ha oTpe3ke. Haubombiee 1 HauMeHblee 3HaueHNs (QyHKIUU Ha OTPE3KE.

Paznen 2. ludgdepennnanbHoe ucuucjieHne PyHKIMI HECKOJbKUX MepeMeHHbIX

Tema 1. @yHKINHA HECKOJIBKUX IEPEMEHHBIX. JIMHNM 1 NTOBEPXHOCTU ypOBHs. YacTHbIe
npou3BojHble. [lonublii auddepenuman. [Tpon3BosHbIE CIIOKHOW (DYHKIMH HECKOJIBKUX
nepeMeHHbIX. YacTHbIe Mpon3BoAHbIE U Tu(depeHIranbl BeICIINX nopsakos. Teopema LlBapua.

Tema 2. [IpousBonHas no HanpasneHuto. I'paanent. Kacarensnas k kpuoi. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTu. Popmyna Teitnopa. DkcTpeMyM (QYHKIUU HECKOJIBKHUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3znes 3. UnTerpajibHOe HCHHMCIEHHE

Tema 1. IlepBooOpasznas. Teopema CyIIeCTBOBAaHHMsS HEONPEAEICHHOTO HHTErpaa.
Heonpenenenuslil nHTErpan u ero cBoiictaa. Tabaua HHTErpajoB OT OCHOBHBIX 3JIEMEHTAPHBIX
bynkuuit. MeTo HemoCcpeICTBEHHOTO HHTETPUPOBAHUSI.

MeToapl MHTErpUPOBAHMSI C TOMOLIBIO 3aMEHbl IMEPEeMEHHOW, MOJBEJCHHEM IOJ 3HaK
muddepenimana. MeTox HHTETPUPOBAHUS 110 YACTSM.



WHTerpupoBane paluoHaIbHBIX Ap0o0ei, HHTETPUPOBAHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
Y TPUTOHOMETPUYECKUX (DYHKIIMH.

Tema 2. 3amaum, NpUBOAAIINE K MOHATHIO ONPEAEIEHHOr0 uHTerpana. OnpeneneHHbIIn
MHTETpaJl, €ro CBOWCTBA. YCIIOBUS HMHTErpupyeMocTH. VIHTerpan ¢ IEpeMEHHBIM IIPENeIIoM
unterpupoBanus. @opmyna Heiotona — JleiiOnuna. 3amMeHa NMEpeMEHHOW B OIpENEICHHOM
UHTETpae.

[Ipuiio>keHns OIPENEIeHHOIO0 HHTErpana B TE€OMETPUHM U MEXaHUKE (BBIUMCIIEHHE
IUIOINAAEH TUIOCKUX (UTYp, JUIMHBI KpUBOH, 0OBEMOB.

Tema 3. HecoOCTBEHHBICE HWHTETPalbl MEPBOTO M BTOPOro poaa (Mo OECKOHEYHOMY
IPOMEXKYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, NpUBOJAIINE K KPaTHBIM UHTErpajaM. J{BOMHON U TPOWHOM UHTETpaIbl,
ux cBoiicTBa. [IpaBuia BeIYMCIIEHUS IBOWHBIX UHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKUX 3aHSITHH MO TUCHUIIHHE
«MareMaTHYeCKHH aHAJIN3»

Ne Tema 3ausaTus

1 Pasznea 1. Di1eMeHTBI MATEMATHYECKOI'0 AaHAJIH3A.

Yucnosass mnocnenoBareabHOCTh. lIpenen 4ucinoBoW 1OCIIENOBAaTENBHOCTH U €T0
coiicTBa. [IpaBuna npenensHoro nepexona. @ynkuus. Ipenen ¢pynkuuu. Teopemsl o
npenenax GyHkuuu. [lepBblil 1 BTOpol 3aMedareabHble IPEIebl.

2 CpaBHeHHE OECKOHEYHO MalbIX U OECKOHEYHO OOJIbIIMX BEIMYMH. DKBUBAJICHTHBIC
0ECKOHEYHO MaJIbIe BEJTMYUHBI.

PackpbITHe Heollpe1eIeHHOCTEH pa3IuyHOro TUIa

4 HenpepbiBHOCTh QPyHKIIMI B TOUKE U Ha IpoMexyTke. OAHOCTOpOHHME Ipeesbl. Touku
paspeiBa pynkun. [Ipumepsr pemenus 3a1a4q

5 [IpousBonnas ¢yuknuu. IlpaBuna mauddepenunpoBanuss u (HOPMYNbl BBIYUCICHUS
npon3BoJHBIX. TexHuka nudpepeHunpoBanus

6 HuddepenurpoBanne  oOpaTHBIX  (QYHKUMH,  (QYHKUMH, 3aJaHHBIX  HESBHO,
napaMeTpuueckH, Jorapudpmuueckoe nuddepeHippoBanne

7 Huddepenunan. [eomerpuueckuit cmbicn  guddepennuana. [IpousBognble H
midQepeHransl  BBICIIMX TMOPSIIKOB. [IpHOMIMKEHHbIE BBIYMCIEHUS C ITOMOIIBIO
nuddepeHImanos.

8 [IpaBuno Jlonurana. @opmyna Teisopa. PackpbiTe HEONPENETEHHOCTEN pa3IunYHOTO
tuna. Pa3nokeHuss OCHOBHBIX 3JIEMEHTapHbIX GyHKUUH 1o ¢popmyne MakiiopeHa.

9 [TpubmxeHHbIe BEIYUCIICHUS ¢ TOMOIIBI0 hopmynbl Teitnopa.

10 | INomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukos. [Ipumepsl

11 | INonHoe uccnenoBanue GyHKUUN U mocTpoeHue rpadpukos. [Ipumeps! (TpoaoKeHE)
CamocrostenbHas padota Nel Ha ceMuHape 1o QyHKIMSIM OAHON EepEMEHHOM

12 | Pazgen 2. ®PyHKUMH HECKOJBbKHMX NepeMeHHbIX. JIMHMM M MOBEPXHOCTH YPOBHS.
YacTtHble pou3BoiHbIE U AuddepeHina nepBoro nopsjaka.

13 | Honuwit quddepenunan. IIpousBoansie cioxHoi ¢yHkuuu. IIpousBoaHas GpyHKIUH,
3aJJaHHON HesBHO. YacTHBIE NMPOW3BOAHBIE W MU (HEPEHIINATBl BBICIIUX MOPSIKOB.
Teopema IlIBapua.

14 | IIponsBoaHas 110 HAPABJICHHIO. | pagueHT.

15 | DkcrpemyM (PYHKIIMM HECKOJIBKHUX NepeMeHHbIX. HeoOxoqumble U J0CTaTOUHbIE YCIOBUS
AKCTpEMyMa.

16 | CamocrosiTenbHast paGora Ne 2 Ha ceMuHape N0 (YHKOHSIM HECKOJIBKHX
nepeMeHHBIX

17 | Pa3nen 3. UHTerpajbHoe HCUHCIEHHE

w




[lepBooOpasznas.  HeompeneneHHbli  WHTETpaI W €ro  CBOWCTBa.  Meron
HCTMIOCPCACTBCHHOIO HHTCTPUPOBAHUS.

18 | UnTerpupoBaHue ¢ TMOMOIIBIO 3aMEHBI [EPEMEHHOW, MOJBEJACHUEM TIOJ 3HAK
middepennmana. Merox HHTETPUPOBAHHUSI 10 YACTIM

19 | UnTerpupoBanue palMiOHAIBHBIX  JPOOCH, WHTEIPUPOBAHHE HEKOTOPHIX BHUJIOB
UppaMOHATBHBIX (DYHKITHIA

20 | MHTEerppOBaHKEe TPUTOHOMETPUICCKUX (DYHKITHA.

21 | BeluucieHne OmpeneieHHbIX uHTerpanioB 1o Qopmyne HeproTona-JleiiOnumna. 3ameHa
MEPEMEHHON M WHTETPUPOBAHUE T10 YaCTsIM B ONPEICIICHHOM HHTErpaJie.

22 | IlpuiiokeHUsT OMPENEICHHOTO HMHTErpaja B TEOMETPUM U MEXaHHUKE (BBIYHCIICHHE
TUTOIIAJICH TUIOCKUX (UTYP, IUTHHBI KPUBOH).

23 | [IpuioskeHMsl ONpPENEICHHOr0 WHTErpajia B TEOMETPUU W MEXaHHKE (BBIYHUCICHUE
00BEMOB, IIJIONIAICH MOBEPXHOCTH).

24 | HecoOCTBEHHBIC HHTETPAJIBI IIEPBOTO U BTOPOT'O POJIA, UX BHIYHCIICHUE.

25 | 3agaym, MpHBOAAIIME K KPaTHBIM HMHTErpajaM. BbIUKMCICHUE IBOMHBIX WHTErPalioB

CBEJICHUEM K MTOBTOPHBIM. 3aJ]a4yil Ha U3MEHEHUE NOpsAJIKa UHTETPUPOBAHMS B IBOWHOM
WHTETpajie

FCOMeTpI/I‘leCKI/IC u (I)I/ISI/I‘IGCKI/IG MNPHUIIOKCHHA KPATHBIX HHTCIPaIoB, IIPHUMCPBI
BBIYHCIICHHUA.

KOHTpOHLHOC TCCTUPOBAHUC 110 KYPCY.

5. YuebHO-MeTOAMYECKOEe U HHPOPMALIHOHHOE o0ecriedeHue

5.1. HopmaruBHbie 1okyMeHTbI H [OCThI

®denepanbHblil 3ak0H OT 29 aexadps 2012 roma Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit
denepanum» (¢ U3BMEHEHUSIMH U JJONIOJHEHUSMN ),

®denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS -
OaxanaBpuat 1o HarpasiaeHHto noarotosku 09.03.01 Mudpopmaruka u BeIYMCIUTEIbHAS
TeXHHKa, yTBepKIaeHHbIN [Ipukazom MunucrepcrBa oopazoBanus u Hayku P® ot 19
centsops 2017 r. N 929 "O6 yrBepxaenun enepansHoro... Penakius ¢ usmenenusmu N
1456 ot 26.11.2020

ITpuka3 MunucrepcrBa oopazoBanust u Hayku P® ot 05 anpens 2017 r. Ne 301 «O6
yrBepxaeHun [lopsiika opraHu3aluy U OCYIIECTBICHUS 00pa30BaTeIbHON AEATEIbHOCTH 1O
o0pa3oBaTelbHBIM POrpaMMaM BBICIIET0 00pa3oBaHUs — MporpaMmam OakanaBpHara,
IporpaMMam CHenuaauTeTa, IporpaMMaM MarucTpaTypbl;

[Topsinok mpoBeieHus roCcy1apCTBEHHOM UTOTOBOM aTTeCTalluu 10 00pa3oBaTeIbHbBIM
IporpaMMam BhICILIEro 0Opa3oBaHUs — IporpaMMam OakajaBpuara, mporpaMMam
CrelMaiuTeTa ¥ MporpaMMaM MarkucTparyphbl, yTBEpPKJICHHbIN MpukazoM MHUHOOpHAYKH
Poccun ot 29 uronst 2015 r. Ne 636;

[TonoxeHnue o MpakKTUYECKOH MOATOTOBKE 00YYAIOIIUXCs, YTBEPKIEHHOE PUKA30M
MunucrepcTBa Hayku U Bbiciiero oopasoanus Poccuiickoit denepannu u MunucrepcTsa
npocgenienus Poccuiickoit @enepanuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 ToKanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccnoHaIbHOM 1eATeHOCTH U cepbl MPopeCCUOHATFHON 1EATEIbHOCTH, B
KOTOPBIX BBITYCKHHUKH, OCBOUBILIKE MpOrpamMmMy OakanaBpuara (J1ajnee - BEITYCKHUKH ), MOTYT
OCYILECTBIISATH MPO(PECCHOHANBHYIO IEATETbHOCTh!

06 CBs13b, HHPOPMAIIMOHHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUH (B chepe
POEKTHPOBAHUS, pa3pabOTKH, BHEIPEHHUS U SKCIUTyaTallud CPEJICTB BHIYMCIUTEIHHOM
TEXHUKHU U UH(POPMAIIMOHHBIX CUCTEM, YIIPABJICHUS UX KU3HEHHBIM IIUKJIOM)




AxkanemMuyeckuii yueOHbIH 11aH 1o Hanpasienuto moarotoBku: 09.03.01 Mudopmatuka u
BbIUUCIUTENbHAs TexHUKa. [Ipoduins: KubepOezonacHocTs aBTOMaTU3MPOBAHHBIX CUCTEM.
®opma o0yuenus — ounasi. 2023.

Marpuua pacnpeneneHust KOMIETEHIHHI

5.2.  OcHoBHasi 1uTepaTypa

®duxteHroinsl] .M. OcHOBbI MaTEMaTHYECKOTO aHAIM3a: YIeOHUK JJI BY30B, 15-¢ u3.,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

@uxrtenronsi] [.M. OCHOBBI MAaTEMATUUYECKOTO aHANTN3a: YUCOHUK JJIs BY30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuit kypc mMatemarumueckoro anamusa. T.1. duddepenunansnoe u
WHTETPAIbHOE MCYMCICHUS (QYHKIMH OAHOW NepeMeHHOM. Psnubl: YueOHUK [DIIeKTpOHHBII
pecypc]: yueb. - DnektpoH. naH. - MockBa: @uzmariut, 2015. - 444 c. [Pexxum gocryma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

5.3. JlomoJHuTe bHAs JUTEPATypa

[TuckynoB H. C. duddepeHunanbHoe U UHTETpallbHOE HCUUCICHUS IS BTY30B. B 2-x
tomax. M.: UuTerpan - Ipecc, 2009 — 416, 544 c. 180 3k3.

3yokoB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHKH JIJIi TEXHUYECKUX BBICIINX Yy4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 »k3.

KpaTkuii xypc BbICIICH MaTeMaTUKH [DJIEKTPOHHBIA pecypc]: yded. - DIIeKTpoH. HaH. -
MockBa: Hamxkoe u K, 2017. - 510 c. [Pexxum  pocryna: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHna. ]

Byrpos .C., Hukonsckuit C.M. Briciias MaTemaTrka: yaeOHHK ISl By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe HMcuucieHne (QyHKIUN OJAHOM M HECKOJIbKMX IepeMeHHBIX. Teopus mos:
METOJMYECKHE YKa3aHWsS U BapUaHThl pacyeTHO-Tpaduyeckux padot // bomyHoB M.A.,
boponuna C.U., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
Matematuueckuit ananu3s. Teopus npenenoB u AuddepeHnnanbHoe HCUUCICHNEe: OCHOBHBIC
MIOJIOKEHHUSI TEOPHUH, METOANYECKHE YKA3aHUS U BapUAHTHI pacyeTHO-rpaduueckux pador //
bonynos M.A., bopoguna C.H1., Koporkosa H.H., Tkauenko O.1. M.: MI'TY «MAMMWN»,
2009.

5.4. DJieKTpOHHBbIE 00pa3oBaTe/bHbIE PECYPChI

[IpoBeneHne 3aHATUH W aTTeCTAllMd BO3MOXHO B JHUCTAaHIIMOHHOM (GopMaTe C MPUMEHEHHEM
CUCTeMbl JUCTaHIMOHHOro oOyueHusi yHuepcuteta (CHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadeapoi «MaremaTtrka» JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam

POTPaMMBI:

DNEMEHThI MATEMATHICCKOTO
aHaJIu3a

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

WHTerpanbHOE UCUNCIIEHHE
(GyHKIMI OJTHON NepeMEeHHOI

https://online.mospolytech.ru/local/crw/course.php?id=3781

Hudbdepennmanbaoe
UCYHCIIEHUE (PYHKIIUIA
HCCKOJIBKHUX NCPEMECHHBIX

https://online.mospolytech.ru/local/crw/course.php?id=3362

I[OHOJIHI/ITGJ'IBHBIG T'JIaBbI
MAaTEMAaTHYCCKOI'o aHajln3a

https://online.mospolytech.ru/course/view.php?id=3592



https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592

Pazpaborannbie DOP BKIIOYAIOT TPEHUPOBOYHEIE U UTOTOBBIC TECTHI.

[Topsimox mpoBeneHUs: pabOT B IAWCTAHIIMOHHOM (OpMAaTe YCTAaHABIUBACTCS OTIACIbHBIMU
pacTopsDKEHUSIMH TIPOPEKTOpa MO y4eOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

Ka}I(,I[BII;'I CTYACHT O6CCHC‘IGH HUHAWBHUAYAJIbHBIM HCOFpaHI/ILIeHHBIM JAOCTYIIOM K BHCKTpOHHOﬁ
OHnOIMOTEKE MOCKOBCKOT'O ITOJIMTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAWYECKHE MaTepHajbl B 3JCKTPOHHOM BHJE,
MpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «l{eHTp MaTeMaTH4YeCKOro 00pa3oBaHMs»
(http://mospolytech.ru/index.php?id=4486,

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

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

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

4.5. JIuueH3u0HHOe U CBOOOTHO pacipocTpaHsieMoe IPOrpaMMHoOe

o0ecreyeHue
Ne| HaummenoBanue | Pazpaborumk [10 HoctynHocTh Ccbuika Ha Equnelii peectp
(npaBooOmanarens | (JMIEH3UOHHOE, POCCHUCKHUX MPOTPaMM JIJIst
) CBOOOIHO OBM u B/] (npu Haymuuum)
pacrpocTpaHsieMoe
)
1 [Astra Linux | OO0 JIuuieH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "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
TEXHOJIOT'M" 75
4.6. CoBpeMeHHBbIe IPo(ecCHOHATbHBbIE 0a3bl JAHHBIX U

HHGopMallHOHHBbIE CIIPABOYHBIE CHCTEMBI

Ilepeuensb pecypcoB cetu UHTepHET, 10CTYNHBIX JJISI OCBOEHHUS] AMCUUIIMHBI:

HaumenoBanue

Cchblika Ha pecypce

HocTynHocTh

HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBbI
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

JocrtynHa B cetn
HNHuTtepuer 6e3
OrpaHUYECHUN

https://stackoverflow.co

Stack Overflow
m/

Nudopmanuonnsie pecypeol Cetn

KoncymwrantlInioc http:// www.consultant.ru | JoctymHo

ITopran @enepanbHbIX
rOCY/IapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB
BBICIIIEr0 00pa30BaHUS

http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CUCTEMBI

Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
HNHuTtepHer 6e3
OrpaHUYEHUN

IPR Books https://www.iprbookshop | loctynHna B cetn
.ru/ HurepHer 6e3
OrpaHUYEHUN

IIpodeccuonanbubie 6a3bl JAHHBIX

baza nanHbIX HaydHOU http://www.elibrary.ru HocrymHo
AJICKTPOHHON OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
IIOJINTEMATHYCCKAaA pe(i)epaTI/IBHO-
o6ubnunorpaduueckas u
HaYKOMCTpHUYICCKAA
(bubnmuomeTpuueckas) 0a3a TaHHBIX

5. MarepuajibHO-TeXHUYECKOe o0ecnevyeHne QU CIUIIIHHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIeurBaeT MPOBEIEHUE BCEX BHJIOB
SaHHTI/II)’I, npeaAyCMOTPCHHBIX y‘l€6HBIM IJIaHOM, U COOTBECTCTBYCT I[CflCTB}H—OHII/IM CaHUTApPHBIM U
IIPOTUBONOXKAPHBIM IPAaBUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacnosiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIOJIBb3YeT YUeOHbIe ayAUTOPUH U3 0011ero (hOH/Ia YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJii TPOBENEHUS WHTEPAKTUBHBIX MPAKTUUYECKUX 3aHIATUN
MCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKOMeH Al UU

6.1. MeToauyecKkue peKOMeHIAUMH IJIs MpenoxaBaTeisi
110 OPraHM3auuM 00yYeHus
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Ipexne Bcero, cienyer oOpaTuTh BHUMaHME CTYJEHTOB HAa TO, YTO MPAKTHUECKH BECh
M3y4aeMbIil UMU MaTepuajl He TpeOyeT KaKoW-TH00 CIeIuaTbHOM (JIOMOJTHUTETLHOM ) TOATOTOBKU
U BIIOJIHE MOXET OBbITh YCHEIIHO HW3YyYeH, €CIM CTYACHThl OyayT Mocemars 3aHsATHA,
CBOEBPEMEHHO BBITIOJHATH JOMAIIHHUE 33JaHUS U MIOJIb30BaTHCS (MIPU HEOOXOAUMOCTH ) CUCTEMOM
IUIAHOBBIX KOHCYJIbTALIMI B TEUEHUE KAXKI0I0 ceMecTpa. Bolenmume B Kypc MaTaHaan3a pa3aesibl
ABIISIOTCS KJIIACCUYECKUMH, B TO K€ BPEMs OHU MPAKTUUYECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT
HIMPOKOE PaclpOCTpaHEHHUE ISl PELIEHUs PAa3HOro poja 3ajad BHYTPU CaMOMl MaTeMaTHUKU U
MPUKIAIHBIX 3a7a4. MIX ocBOoeHHE MOMOXKET CTYJEHTaM JIOTUYECKH BEPHO, apryMEHTHUPOBAHO U
SCHO CTPOUTHb YCTHYIO U IMCBMEHHYIO PEUYb, YCIIEIIHO IMPUMEHSITh HAKOILJICHHBIC 3HAHUS B
poecCuOoHaNBHOM NeSTebHOCTH.

Heo06xonuMo ¢ camMoro Hayama 3aHSTHH PEKOMEHJIOBATh CTYACHTaM OCHOBHYIO M
JOTIOTHUTEJIBHYIO JTIUTEPATypy, a B KOHIIE CEMECTpa JIaTh CIMCOK BOIPOCOB IS MOATOTOBKH K
JK3aMEHY.

Ha nepBom 3aHsATHN 10 JUCHMILTUHE CIEAYeT 00513aTelbHO TPOMHGOPMUPOBATH
CTYACHTOB O BHJIE M (hOpMaxX TEKYILIEH U IPOMEKYTOUYHOU aTTeCTallui 1O AUCHUILINHE, CPOKaX
UX MPOBEJICHUS, YCIOBUAX JOMYyCKa K MPOMEKYTOYHON aTTeCTalluy, MPUMEHSIEMBIX BUIAX
IIPOMEKYTOUHOTO KOHTPOJIS.

N3noxxeHrne TEOpEeTHUYECKOro MaTepuasa JOJDKHO COMPOBOXKAATHCS WILIIOCTPATHBHBIMU
IpUMepamMu, TIIATEIbHO OTOOPAHHBIMU IIpENoaBaTesieM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKM TPU PEUICHUH 33/Ja4yd HE OTBJICKAIM OT TJaBHOTO: OCMBICIICHHS HJIEU U CYTH
IpUMEHsieMbIX MeTos0B. ClenyeT Bcerjna yka3blBaThb NPUMEPbl IMPAKTHUUECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUN U HOPMYIL.

[IpakTuueckue 3aHATHS JOKHBI ObITh OpraHU30BaHbI IIPENOJIaBaTEIEM TaKUM 00pa3oM,
4TOOBl OCTAaBAJIOCh BpeMs Ha TEPUOJAMYECKOE BBIMOJIHEHHE CTYACHTaMU HEOOJBIION
CaMOCTOSITENIbHOM paOdOThI B ayAUTOPUH ISl IPOBEPKU YCBOEHUS U3JI0KEHHOI0 MaTepHara.

[IpenogaBaTens, BeAYHIMI MpaKTUYECKUE 3aHATHS, IOJDKEH COIJIacOBBIBaTH Yy4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBatento ciaenyeT [n0OMBATbCS CHUCTEMATHUECKON HENMPEPHIBHON  pabOTHI
CTYJCHTOB B TEUEHUE CEMECTPa, HEOOXOAUMO BBISBIISTH CUJIbHBIX CTY/IEHTOB U IPUBJIEKATh UX K
Hay4HOIl paboTe, K y4acTHIO B pa3HOT0 poJia OJIMMIIHMAIaX U KOHKypcax.

CTyZneHT [OJDKEH OIlyIlaTh 3auHTEPECOBAHHOCTh MpEnojaBaTeNsi B JIOCTHXKEHUU
KOHEYHOI'0 pe3yJsibTara: B IPHOOPEeTeHUH 00YyJaroMMHCS IPOYHBIX 3HaHUM, YMEHUH U BlIaIeHUs
HaKOIJIEHHON MH(pOpMAaIIUEl i peleH s 3a7a4 B MpohecCuOHaIbHOM NeITeTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbI€ TEXHOJIOTHHI

[IpoBenenue 3aHaATHII M aTTecTalud BO3MOXKHO B JUCTAHIIMOHHOM (opmare ¢
IPUMEHEHHEM CHUCTEMBbl JTUCTaHUMOHHOro o0ydeHus yHuBepcutera (CJO-LMS) Ha ocHoBe
pa3paboTaHHbIX Kadenpoi «MaremaTuka» 3JIeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) no
BCEM pasjiesiaM nporpammsl (cMm. 1. 4.4).

[Topsnox npoBeneHust pabOT B TUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU
pacropshKeHUsIMU TIPOpPEKTopa Mo y4yeOHOM paboTe /MM LEHTPOM Yy4eOHO-METOTUYECKOM
paboTHI.

6.2. Mertoauueckue yKazaHus AJsl 00y4AOUIUXCS 110 OCBOEHUIO
JAUCHMIIHHBI

Paznen 1: nuddepenunanbHoe ucuucjaeHne GyHKuuii 0JHOH NepeMeHHOo

[Tpu nzyuennu nuddepeHnrantbHOro ucuucaeHus GyHKIui 01HON nepeMeHHoi oOpaTtute
BHUMaHME Ha MOHATHUE Mpeesia QYHKIUU B TOUKE M METO/Ibl ero Bbruucienus. [Ipenen — oxHo u3
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OCHOBHBIX TOHSATHH MaTeMaTuyeckoro aHanusa. Ilpu BbIYMCIEHUU NpenesioB (YHKIMHM HAJIO,
0 o
—,—,0-00, 0—00,1%
NPEeXJIe BCEro, BBIICHUTH XapakTep HEONPEACICHHOCTH 0 « . UtoOsl
OBJIA/IETh TEXHUKOM PELICHHUs 3a/1a4 Ha BBIYUCICHUE MIPEEIIOB, HA0 3HATH JIBA 3aMEYaTeIbHbIX
npezena, TabIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, MPaBWIIo JIomuTans, pa3inyHbIe IPUEMbI
PAaCKpBITUSL HEONPENEICHHOCTEH B 3aBHCHUMOCTH OT BUAA (YHKUIMH U PELIUTH JOCTaTOYHO
00JIBIIIOE KOJIMYECTBO 3a/1aY.

[Ipn m3ydeHun TeM, MOCBSIICHHBIX Mpou3BOAHOW u nuddepennmany GyHKIUH, HATO
OCMBICJIUTh UX TE€OMETPUYCCKHIA CMBICIT, IOHUMATh pa3indre MeKIy HUMU (auddepermnuman - 3to
IJIaBHAs JIMHEHHAs 4acTh mpupamieHust QyHKuuu). TBepao 3HaTh (Kak TaOJIHMIly YMHOXCHHS)
dopmynbl  auddepeHIUpOBaHUS ~ OCHOBHBIX — JJIEMEHTApPHBIX  (QYHKIMH ©  mpaBuHiia
muddepeHrpoBaHus (Bce, KOHEYHO, HO OCOOCHHO MpaBuUiio AUQPHEPCHIUPOBAHUS CIOKHOU
GyHKIINN).

OObparure BHUMaHKE TaKke HAa 0coOOeHHOCTH Iu(depeHupoBaHus (yHKINHI, 3aJaHHBIX
B HESIBHOUM (pOopMe, ITapaMeTPHUECKH, Ha TIPUEM JIorapupMuueckoro auddepeHnpoBanusi.

Crnemyer 4YeTKO 3HaTh W YMETh NPHUMEHSTh AITOPUTM HCCIENOBaHHA (QYHKIUNH H
NOCTPOCHHS TPadHKOB: ONpeelieHHE TOUYCK pa3pbiBa (M UX KIacCU(UKAIUIO ), ACUMITOT Irpaduka
(BepTHKAJIbHOW, HAKJIOHHOW, TOPH3OHTAIBHOW), HEOOXOAWMBIE M JOCTAaTOYHBIE YCIOBHUS
MOHOTOHHOCTH (DYHKITHH, CYIIICCTBOBAHHS JIOKAJIHLHOTO IKCTPEMYMa, POMEKYTKOB BBITTYKIIOCTH
¥ BOTHYTOCTH (DYHKIIMH U TOYEK Meperuoa.

Pa3nen 2: nuddepenunanbHoe ucuucjieHne PyHKIMNA HECKOJIBKUX MepeMeHHbIX

IIpy wn3ydyeHuM naHHOrO pasjena oOpaTWTe BHUMAHUE Ha TO, YTO (YHKIMS JBYX
NIEPEMEHHBIX MMEET HAIJISIIHbI Te€OMETPUYECKUH CMBICI — 3TO IMOBEPXHOCTh B TPEXMEPHOM
POCTPaHCTBE

Hamo ocMBICTNTH TMOHSATHS YACTHBIX IPOW3BOAHBIX W MOJHOrO uddepeHnHrana u
0COOEHHOCTh MX BBIYMCICHHUS, OBJAJEThb TEXHUKOH BBIYMCIEHUS MPOU3BOAHBIX OT CIOXKHOM
(GYHKIIMM HECKOJIBKHUX NepeMeHHBbIX. CieayeT oOpaTuTh BHMMaHHE Ha TO, YTO Uil (PYHKIHMH

L= Z(X’ y) CMEIlIaHHbIE YacTHbIE MPOM3BOJHBIE BTOPOTO IMOPSJIKA PaBHBI MEXAY COOOM:

0’z 0’z

OXdy  OyoOxX (Teopema IlIBapua), To ecTh MOPsI0K U GEPEHIIMPOBAHNS HE UMEET 3HAYCHHUS.
Jlnst yHKIIMU HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B IPOU3BOJIHLHOM
HAIpaBJIEHUU XapaKTEpU3yeTCsl MPOM3BOJHOW IO HAampaBiICHHIO, a HauOOJbIIas CKOPOCTh
u3MeHeHHs (QyHKIMU Oy/eT B HallpaBJICHUH BEKTOpA IpaIUeHTA.
Cnenyer oOpaTtuTh B 3TOW TeM€ BHHMaHUE Ha HEOOXOAMMOE U JIOCTATOYHOE YCIIOBHS
CYIIECTBOBaHMS SKCTpeMyMa (PYHKIIUU HECKOIBKHX MEPEMEHHBIX.

Pa3pnen 3: uHTerpajibHOE HCUHMCICHTE

B wuHTerpasibHOM  HCYHMCIIEHWM pemIaercs 3adada, oOpaTHOW TOM, KoTopas
paccmaTpuBanack B A depeHnrnanbHOM HCUNCIEHUH: HE00X0IMMO HaWTH JUIs TaHHOH (QyHKIIMK

f(x) TaKylo (yHKIIHIO, TPOU3BO/IHAS OT KOTOPOH Obl1a Obl paBHA 3aaHHON. VIHTErpupoBaHue
(GYHKIMHI — JOCTaTOYHO CIOXHBINA pa3ziell MaTeMaTHKH, OBJIaIETh KOTOPHIM MOKHO TOJIBKO, €CIIN
CTYAEHT «BO3bBMET» JIOCTATOYHO OOJIBIIIOE KOJTUYECTBO HHTETPAIOB PAa3HOTO TUIIA.

Hago TtBepno 3HaTh TaONMIly MHTETpaioB OT OCHOBHBIX JJIEMEHTAPHBIX (QYHKIIMMA,
OCHOBHBIC METOABl HWHTETPUPOBAaHUS (3aMEHAa TEPEeMEHHOM, TMOJABEJCHHE IO  3HaK
mubdepeHnrana, HMHTETPUPOBAHME 110 YaCTAM, NPUEMbl BBIYMCIECHUS HWHTETPAIOB OT
palMOHATBHBIX Apo0ei, OT pa3HOro THUIIA TPUTOHOMETPHUECKUX (DYHKIIHIA).
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Hano ocMBICIUTH €IMHCTBO TMOAXOJa K TIOCTPOCHHUIO ONPEACTCHHBIX, KpaTHBIX,
KPHUBOJIMHEHHBIX, TOBEPXHOCTHBIX MHTETPATIOB — IOCTPOCHUE HEKOTOPOH MHTETPAIbHON CYyMMBI
U IIPEEIIbHBIN IEPEXO.

3HaTh T€OMETPUYECKHI CMBICI W OCHOBHYIO (hOPMYJy BBIYHCICHUS OIPEICICHHBIX
uHTerpanoB — popmyny Heiotona — JleiiOHuIa, reoMeTpruecKkue U (Gpu3nuecKue MpUIoKeHUs
OIIPEJICTICHHBIX U KPAaTHBIX MHTETPAJOB, YMETh HAXOAWTH IUIOIIAAb IUIOCKOW (DUTYPHI, [UIMHY
KPUBOH, 00BEM M IUIOIIAb TOBEPXHOCTH TeJl BPAIICHUSI.

7. ®OH OLIEHOYHBIX CPEACTB

@DOH/1 OLICHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMMe U BKIIOYAET
pa3aelbl:

1. Meroabl KOHTPOJIS U OLICHUBAHUSI PE3YIbTATOB OOYUEHHUS.
2. lllkana 1 KpUTEpUU OLIEHUBAHUS PE3YIbTATOB O0YUCHHUS.
3. OueHoYHBIE CPESICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexxyTouHasi aTTeCTallus.

14



Ilpunoycenue 1

TemaTuyeckunil IJIaH TUCHUILUINHBI « MaTeMaTHYeCKUIl AaHAJIN3)» 10 HAMPABJIEHUIO OATOTOBKHU
09.03.01 «MudopMmaTHKa M BLIYUCJIUTEIbHAS TEXHUKA)
Ipoduns «Kubepde3onmacHOCTh ABTOMATU3HMPOBAHHBIX CHCTEM

(0akasiaBp)
dopMma 00yyeHHUs - OUHAS
I'ox nadopa 2023/2024
Buabi yueOHoli padorsl,
Bujbl caMoOCTOSATEILHOM ®opmbI
. BKJ‘IIO‘H%H CaMOCTOSATEIbHYIO padoThbI arrecran
No Cem ees paGoTy CTY/IeHTOB, c o
TY/JAEHTOB
/n Pazzen €CT | Cemectp M TPY0EMKOCTb B 4acax
p a Ped
e
JI | II/C | JIa6 | CPC | KCP Kp ) KO PPF epa | Kip | D | 3
: . T

Bropoii cemecTp

Pazgen 1. Iuddepenuunanbuoe
HCYHUC/IeHHe (PYHKIUH OHOH
nepemMeHHoM. YncnoBas

1.1 | mocaenoBaTesnbHOCTS. [Ipenen 2 1 2 2 4 +
YHCIIOBOM MOCIIEIOBATEILHOCTH U €T0
ceoricTBa. [IpaBuna npenensHOro
nepexona. Oynkmus. [Ipenen hpynakmmm.
Teopemsl 0 mpeaenax QyHKIUH.
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Boinaua 3agaunii PI'P Ne 1 o
MATEMATHYECKOMY AHAJIU3Y.

1.2

IlepBbli M BTOpOH 3aMeyaTelIbHBIC
npenensl.  becKOHEYHO  Maible |
OeckoHeyHO  OonpIIME  BEIMYUHBI.
OKBUBAJICHTHbIE OECKOHEYHO MaJble
BEJIMYMHBI. PackpsiTne
HEONPENEIEHHOCTEN pa3HOro THUIA.

13

HenpepbiBHOCTh (DyHKIIMI B TOUKE U HA
IIPOMEXKYTKE. OpHocTOpOHHME
npenensl. Touku pa3pbiBa QYHKIMH, UX
KJIacCHU(UKAIIHS.

14

[IponsBonHas (GyHKIMU.
['eomeTpuueckuii. ©  MEXaHUYECKUU
CMBICII IIPOU3BOJHOM. IIpaBuna
mudhepeHIMPOBAHUS | bopmyIsI
BBIUMCIICHUS] TPOM3BOAHBIX. Tabimia
IIPOU3BOIHBIX OCHOBHBIX
aneMeHTapHblX  ¢QyHkuil. TexHuka
muddepeHIpoBaHUSL

1.5

Hudpdepenunan.  IlpousBonnble u
muddepeHansl  BBICHIMX  MOPSAKOB.
[TpuGmmxeHnbIe BBIYHMCIICHHS c
noMoIbio auddepennnanos.

1.6

IIpaBuio Jlomurans. dopmyna
Tennopa. Paznoxenuss OCHOBHBIX
aJIeMEHTapHbIX (QyHKIMHA 1Mo (hopmyme
Teiinopa. IlpubnuxeHHble BEIYUCICHUS
¢ nomoIpo popmynsl Teitnopa.
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1.7

OcHoBHbIE TEOPEMBI
Qg depeHInaIbHOTO UCYHCIICHUS.
MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYMBI.
Heo6xoauMeie U 10CTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKaJILHOTO
3KCTpEMyMa. Uccnenosanue
BBIITYKJIOCTH Tpaduka GyHKIuu. Touku
neperuoa.

1.8

OOmiast cxema HccieoBaHus (PYHKIIUH
u noctpoeHus ee rpaguka. CpoiicTBa
(GyHKIWH, HENpEephIBHBIX Ha OTpE3Ke.
HauOonbiiee 1 HauMeHblIee 3HAYEHUS
(GyHKINU Ha OTpE3KE.
CamocrositesibHass padora Nel Ha
ceMHHape 10 (YHKUUAM OJHOM
nepeMeHHOn

1.9

Paznen 2. @DOyHKHUS HECKOJIbKHX
nepeMeHHbIX. IIpenen u
HenpepblBHOCTh. OCHOBHBIE CBOWCTBA
HenpepbIBHBIX  QyHKIuMi.  YacTHble
nipou3BoHbIe. [lomublil quddepenmar.
Boinaya 3aganmmit PTP Ne 2 mo
(GYHKIMAM HeCKOJIbKHUX IepeMeHHbIX

11

IIpou3BosHbIE  CIHOXKHOM  (YHKUIUHU
HECKOJIbKUX TIE€pEeMEHHBIX. YacTHble
NpoOu3BOHBIE U JuddepeHnnanst
BhICIIMX TNopsakoB. Teopema IlIBapua.
IIponsBonHas o HaIlpaBJICHUIO.
I'panuent.

10
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11

OKcTpeMyM  (YHKLIMH — HECKOJBKUX
IIEPEMEHHBIX. Heo6xonumeie u
JOCTaTOYHBIE YCIOBUS SKCTPEMyMa.
CamocrositesibHass padora Ne2 Ha
ceMuHAape N0 (GyHKIUSIM HECKOJIbKHUX
nepeMeHHbIX

11

11

Pa3znes 3. UnTerpajibHOe HCHHUCIEHHUE
[TepBooOpaznas. Heonpenenennsiii
WHTETpAJl M €ro cBoicTBa. Tabimima
WHTETpaJioB oT OCHOBHBIX
3JIEMEHTAPHBIX GbyHKIHIA. MeTton
HETOCPEICTBEHHOTO MHTETPUPOBAHUSI.
Boimaua 3agmanmii PI'P Ne 3 mo
HHTErpajbHOMY MCYHMCIEHUI0

12

11

HHTerpupoBaHrue ¢ MOMOIIbIO 3aMEHBI
MIEPEeMEHHOH, TOJBEACHUEM 10/ 3HAK
muddepennmana. Meron
WHTETPUPOBAHUS T10 YACTIM

13

11

WNurterpupoBanue palMOHAIbHBIX
npobeil HMHTErpupOoBaHUE HEKOTOPBIX
BHJIOB MPPALMOHATBHBIX u
TPUTOHOMETPUUYECKUX (DYHKIIUM.

14

11

3amayn, TMPUBOASIINE K TMOHSATHIO
ompenaeneHHoro wHrerpana. CBoicTBa
ompeaeneHHoro uHTerpana. Popmyna
Hrerorona-JleiiOonuma. 3amMmena
MEePEeMEHHON W UWHTErPUpPOBaHUE TIO
JacTsSIM B OTNIPEJICIICHHOM HHTETpajie

15

11

[Ipunoxenus OIIPEJIEIIEHHOTO
MHTErpaja B TEOMETPUM M MEXaHUKE
(BBIUMCIIEHHME  IUIOIIAJEH  IUIOCKHX
¢buryp, UIMHBI KpUBOH, O0O0BEMOB,
TUIOIIAJIeH MOBEPXHOCTH).

16
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11

Heco6cTBeHHBIE MHTETpalibl IEPBOTO U
BTOPOI'0 poAa, UX CBOMCTBA.

17

11

3ajauM, NPUBOAAIIME K  KpPaTHBIM
uHTerpanaMm. JIBoWHOW ©W  TpOHHOMU
MHTErpallbl, UX CBOMCTBA. BbruuciieHue
JBOMHBIX HMHTETPajOB CBEJICHUEM K
ITOBTOPHBIM. I'eomeTrpuueckue u
¢busznyecKkue NPUIOKEHHUS  KPAaTHBIX
UHTErpajioB

KoHTpoJibHOE TECTHPOBaHUE

18

dopMa aTTecTaluu

19-21

Bcero yacoB nmo fucuuninge

18

54

72

PI

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue noarotosku: 09.03.01 «MHpopMaTHKa ¥ BEIYUCTUTEIbHAS TEXHUKA»
[Tpoduns: «Kubepbe3omacHOCTh aBTOMATH3UPOBAHHBIX CHCTEM)
®opma 00y4yeHHs — OuHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA 1 OLIEHMBAHUS Pe3yJIbTATOB 00yUeHH s

J1J1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMOoii
MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIB);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. lllxaJjia 1 KpUTEPUHN OLCHUBAHUS Pe3YJbTATOB 00y4eHHS
DopMa NPOMEKYTOUYHON ATTECTALUM: IK3AMeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITIOJIHEHHUSI BCEX BUJOB YUEOHOH pPabOThI, MPEIYyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCLIUIUIMHE, TIPU 3TOM YYMUTBHIBAIOTCS PE3YJbTaThl TEKYIIET0 KOHTPOJS yCIIEBAEMOCTH B TEUEHUE
cemectpa. OleHKa CTENEeHU JOCTHKEHNS 00yJaloIUMUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS 110
JUCIUIUINHE TIPOBOJMTCS TPENOJaBaTeieM, BEIyIIUM 3aHATUS 10 JUCHUIUIMHE METOAOM
9KCIEepTHOM oneHKU. [lo uToram mpomMeXyTOYHOM aTrTrecTaluu MO AMCLUUIIIIMHE BBICTABISETCS
OLICHKA «OTIUYHO», «XOPOILIO», «YAOBIETBOPUTEIBHO» NI «HEYTOBIECTBOPUTEILHO.

Ixana oueHUBaAHUA Onucanue

Brimonnensl Bce  00si3aTeJIbHBbIE yYciaoBusgs MNMOATOTOBKH
CTYACHTA K l'[pOMe)KyTO‘lHOﬁ aTTeCcTalmu, NpeayCMOTPEHHEBIC

IIPOrpaMMoONl  JAMCLMILINHBL. CryneHT  JEMOHCTpHUpYET
COOTBETCTBME 3HAHMI, YMEHUN, HAaBBIKOB IOKa3aTEeIsM,
OtnnuHO MPUBEACHHBIM B Ta0NHIaX, OMNEpUpPYeT MPHOOPETEHHBIMU

3HaHUSMH, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B CUTyalUsIX
MOBBIIIEHHONW CJI0KHOCTU. [Ipy 3TOM MOTYT OBITH JOIYIIEHBI
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHUS MpH
IIEPEHOCE 3HAaHUW U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE 3a1a4H.
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Xoporo

BoimonHensl Bce o00s13aTe/ibHbIE YCJIOBHS TOATOTOBKH
CTY/IeHTA K MPOME:KYTOUYHOM aTTecTallu, IPEeIyCMOTPEHHbIE
MPOrpaMMoOil  JAMCHMILIUHBL. CTyneHT  JeMOHCTPHUPYET
COOTBETCTBUE 3HAHHWM, yMEHUN, HABBIKOB I[OKA3aTENsM,
MPUBEJACHHBIM B Ta0NWIAX, OMNEPUPYET MNPHUOOPETCHHBIMU
3HaHUSIMU, YMEHUSMH, HaBbIKaMU. B TO e BpeMs mpu OTBETE
JIOTTYCKAaeT HECYIIECTBEHHBbIE MOTPEIIHOCTH, 3a/1aud pellaeT C
HEeJ0YeTaMHt, HEe BIMSIOIIMMU Ha OOLIUI X0 pelIeHUs.

y,[[OBJ'I@TBOpI/ITGJ'IBHO

Brinonnensl Bce 00s13aTesibHBbIE YCJOBHSA MOATOTOBKH
CTYeHTA K MPOMEKYTOYHOM aTTeCTAalllM, IPETYCMOTPEHHbBIE
MPOrpaMMoOit JUCLIUTIIMHEL. Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHHUN, HABBIKOB IIOKA3aTEIsIM,
MPUBEJACHHBIM B Ta0JdMIAX, ONEpUPYeT MNPUOOPETCHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT Heriryookue
3HaHUS, TMPU OTBETE€ HE JOIMYCKAeT TPyOBIX OIIMOOK WU
MIPOTUBOPEYUH, OTHAKO B ()OPMYIIMPOBAHUH OTBETA OTCYTCTBYET
JIOJIKHAs CBSI3b MEXK]ly aHAJIM30M, apryMEHTaluel U BbIBOJAMU,
B pEIICHHH 3a7lad MOTYT COJep)KaTbCs rpyOble ommOku. J[is
MOJIy4EHHUsI TPABUIBHOTO OTBETa TPEOYIOTCS YTOYHSIOIIHE
BOIIPOCHI.

HeynosnersopurensHo

He BbmmonHeHsl o00si3aTeibHbIe YCJOBHSI MOJATOTOBKH
CTY/IeHTa K MPOME:KYTOUYHOM aTTecTallu, IPEeTyCMOTPEHHBIE
nporpamMmmoii aucuurauHel, NI cTyaeHT neMOHCTpUpyeT
HEMOJIHOE  COOTBETCTBME  3HAHWM, YMEHUW,  HAaBBIKOB
MPUBEACHHBIM B Ta0nuIax, JOMYCKAIOTCS 3HAYUTENbHBIC
OLIMOKH, IPOSIBISICTCS] OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB T1O
pAly ToOKa3arened, CTYJEHT HCIbIThIBAET 3HAYUTEIbHBIC
3aTPyAHEHUS TIPH ONIEPUPOBAHUH 3HAHUSIMH M YMEHUSIMHU.

3. OueHo4YHbBIE CPeICTBA

/o

HaunmenoBaunue
OIIEHOYHOTO
CpeacTBa

IIpencraBnenue
OLIEHOYHOI'O CPE/ICTBA
B ®OC

KpaTkas xapakTepucTiKa OLEHOYHOTO
CpeacTBa

KonTponbHas
(camocTosTeTbHAs
) pabota

(KP)

CpencTBo MpoOBEepKH YMEHUN pUMeHSITh | KOHTposibHBIC
MOJTyYCHHBIC 3HAHUS JUIS PEUICHUS 3a7a4 | 3aJaHus
ONPENEICHHOTO0 TUMAa [0 TeMe WIN
pazzuemny
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2 | PacuerHno- CpenctBo npoBepku yMEeHHH NpUMeEHATh | Kommuiekr 3amaHuit
rpadudeckas IOJIyUEHHBbIE  3HAHMS IO  3apaHee | I BBITIOJTHEHUS
pabota OIPEIEICHHON METOJUKE U PEIICHUS | pacyeTHO-

3aJa4 WU 3aJaHuil 10 MOMAYNI0 WK | rpaduueckoi paboThl

(PI'P)
JNUCLIUILIMHE B IIEJIOM.

CpencTBO KOHTPOJISl, OPraHM30BaHHOE KaK
crenuanbHas Oecela TMEIAaroru4eckoro
paboTHHKAa ¢ OOYyYaromUMCs Ha TEMBI,

VYeTHbII onpoc N .
CBA3aHHLIC C U3y4aCMOU AUCHHUIIJIMHOU, U

Bompocsl o

cobece0BaHuE, TeMam/paszenam
3 paccyMTaHHOE Ha BBIICHEHHE OO0BbeMa
(YO) o U CIATIIINHBI
3HaHUI obOyuaromierocs no
OIpeICICHHOMY pa3jieiy, TeMe, podieMe
H T.II
CucremMa CTaHIAPTU3UPOBAHHBIX 3a1aHUH,
IO3BOJIS S
Tecr 03BOJIAIONIA.
4 (T) aBTOMAaTHU3HPOB Bapuanr tecra

aTh MPOLEAYPY U3MEPEHUSI YPOBHS 3HAHUM

Y yMEHUN 00y4aronerocs.

5 | Dx3ameHanuonHbl | CpeACTBO MPOBEPKHM 3HAHUN, YMEHUH, | DK3aMEHAIlMOHHBIC

€ OuIeThI HaBBIKOB. MOKET BKJIIOYATh KOMIUIEKC | OMIIETHI
TEOPETUYECKHUX BOITPOCOB, 3a1a4,

(9b) MPAKTUYECKUX 3aJJaHHII.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOIBHBIE BOIIPOCHI
1 3a7aHus B (hopMe OJIAaHKOBOTO TECTUPOBAHUS JIJIS KOHTPOJISI OCBOEHHUS O0yUYaIOIUMHKCS Pa3/IeioB
JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no nuddepeHnuajbHOMy UCUHCTCHUIO PYHKIUIA 0HOI
nepeMeHHOH

KpaTkoe copepxkaHue 1 dTarnbl pacdeTHO-Tpapuueckoi paboThI:
ITpenen uncioBoi MOCIEIO0BATENBHOCTH, Npeen (PYHKIHH.
UccnenoBanuie pyHKINN HA HETIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKINH.

UccnenoBanue GyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadgmyeckas padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IlepeMEHHbIX.

Kpatkoe coneprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MEPEeMEHHBIX. YacTHBIC TPOU3BOIHBIE. [IpOM3BOHBIC OT CIOKHBIX
¢byukuuii. [IpousBoaHas Mo HAMPaBIEHUIO U TPAAUEHT. DKCTPEMYM (DYHKIIMHU JABYX MEPEMEHHBIX.

PacuerHo-rpadgmyeckast padora Ne 3 10 HHTErpaJabHOMY HCYHMCICHHIO.

Kpatkoe copeprkanue u dTanbl pacdeTHO-TpaPUIECKO pabOTHI:
Ilepguiti sman:
MeTtoapl HHTErpUpOBaHUs. BrIaucieHre HeonpeaeIeHHBIX HHTETPAJIoB.
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Bmopoii sman:

HpI/IJ'IO)KeHI/IH OIMPCACIICHHBIX HHTCTPAJIOB. I/ICCJ'IeI[OBaHI/Ie CXOOUMOCTHU HECOOCTBEHHBIX

HUHTErPaJIoB.
KoMiuiekT 3aganuii
JJIS BBITIOJIHEHM S pacyeTHO-Tpaduuyeckux pador (PI'P)
o gucuuminae «MareMaTHdecKui aHaJIn3»

Teopus npenesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiitu npenensr:

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

"> (1+n)’ —(2-n)’ e 4n+54n

7

. 2n2+3 " . 3n+l
MQLZnHlj Iimn(\/n2+1—n) Iim(n 10) :

, n—>co , n-oel N4+l
l 2x% +11x +15 I 42
im—————— im—;
x>-3 X+3 ) x=0 §in“ 3X ,
. 2n+1 _ 5n—1 i Sln 3X
||m . ctg7x
g =01 _g¥’ Jim (1~3x)
0, XxX<—-r7
y=<sinx, —z<x<0
7, x>0

2. UccnenoBaTh Ha HENIPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haiitu npou3BoHYI0 GYHKIUU:

2(3x3 +4x% - x—2)

" 1541+ ' y:Inarcsin\/l—?,
3t?+1
X = ,
3t?
tg X — ctg x (£
- — = =sin| —+t |.
y =arctg 7 y (3
COS6X , 1 _
~ 3sin(12x+1) =arctg’ ———— +sinIn2
y 3sin(12x+1) y =arctg o +sinln2x
Jx
=arctg®In —— ~
d J X+ 2 Y—(\/;)

3
sin(x—2y)+x—:7x .
y x=e'cost, Yy =€ cost
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4. CocTaBuTh ypaBHEHHS KacaTeJIbHOW M HOPMAJIM K JAHHOW KPUBOM B TOYKE C abCIHMCCOU

y=x>+8/x-32, x,=4

5. IIpoBecTu NOIHOE UCCIIEIOBAHKUE U TOCTPOUTD Ipaduk X

Xo -

@OYHKUIMHN HECKOJBKHUX NepeMeHHbIX

z
"
" =7, .
1. Haiitu yacTHbIe IPOU3BOIHBIE BTOPOTO MOPSAIKA, YOSIUTHCS, UTO % — “yx: Xy

y2

=
2. Haiftu rpaguenT GpyHkiuu 2 = f(XY) BToUKe M, (%o, yO); Jx , M, (4,6) .

2 2
3. MccnenoBats Ha sketpeMyM dymkiio 2= X —X+Y +2Y

HNuTerpupoBanme

Bo1uncianrthb HEOINPEACJICHHBIC HHTErPaJibl

dx
I2(x+\/§, [x-27dx J-(x+l)exdx, [xcos3xdx  [e*cosxdx

dx f dx J' x+18 dx JX+1 dx Isin3x
x> —6x+18, ~x*+6Xx+5, (Xx=6)(x+2) x* +3

’

>—dx
COS“ X

]

Boruucauthb ONPEaACJCHHBIC HHTEI'PAJIbI

7.6 1 1 el
[ 3sin? xcos xdx _dx [(x=1)e*dx dx
0 7

ov1+3x, o {x\/7+lnx,

’

6 dx 2 1+x° -4 dx 12 4 2x
I J. X I 2 _[Z—dX
11++/3x -2 ~arctgx 1(3x+5)" o x2+1

NI

2 0 . h dx
[ ——dx J4—x2dx 3sin® xcosxdx |——
0 /14 X2 i ’ ‘([ '([\/1+ 3x )

7

1 e3
dx
(x—=De*dx . —
E[ ) J1’x»\/7+lnx _

HecoOcTBeHHbIE MHTErPaJIbI

1. YkaxwuTte, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISICTCS] CXOSATIIIMCS

T\/;dx, Tx‘3dx, T\/Fdx
1 1 1 .

X2 +3y?
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o dx

2
2. BBIUMCIIMTD MHTETPaJI, YCTAHOBUTH €r0 CXOJUMOCTD MJIH PACXOJUMOCTh —» 1+ X

)
[In xdx
3. Beruucnuth HUHTCIrpajl, YCTAHOBUTDH €ro CXOAUMOCTD HUJIM paACXOAUMOCTL 1

a dx
[

4. Beraucnuth HeCOOCTBEHHBIN MHTETpal 0 VX | yCTAHOBUTH €r0 CXOJUMOCTD WUJTH
pacxoIuMOCTb.
1
dx

X2

5. BerurcauTh HeCOOCTBEHHBINM UHTErpal -1 , YCTAaHOBUTB €0 CXOAUMOCTb WU
pacxoauMOCTb.

T odx
1+ Xx°

6. Berauciaute HHTCIrpal, YCTaHOBI/ITL €ro CXO0ANUMOCTb MJIM PACXOJUMOCTDL -
o0
_[ In xdx
7. BI)I‘-II/ICJII/ITI) I/IHTeraJI, yCTaHOBI/ITI) €ro CXOANMOCThb NJIN paCXOIII/IMOCTI) 1
1
dx

2

8. BBIYHCIIUTH HECOOCTBEHHBIH HATErpan 1 X

pacxoauMOCTb.
Kparnble uHTErpaibl

, YCTAHOBUTB €0 CXOANMOCTb UJIN

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUS B IBOTHOM MHTETpaJie
2 6-x 1 2-y
[ ax [ £(x, y)dy [y [ £0xy)dx
a. o , b.o v .

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

2. Beruucnure (D)

3. Beruucnurth

”(12x2y2 +16x3y3)dxdy;
D

D: x=1 y=x% y=—x.
4. BeIYUCIUTE

JJ(x* + y)dxdy,

(D) D — MHOXeCTBO TOYEK MIIOCKOCTH, OTPAaHUYEHHOE TUHUSMU

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

5. Haittu nnomaas GUrypsl, orpaHU4eHHON TaHHBIMU JTUHUSIMH

y=3/x, y=4e*, y=3,y=4
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y - =x} y=-x+2
6. Haiitn mmomazp GUTYphl, OrpaHHYeHHOM muEMsaME Y — X | Y =X+

8. Haiiti 06BeM Tena, momydeHHoro BpamerneM Bokpyr ocu OY durype, orpanmdenHoi

JINHASAMUA y:X3’ y=1 XZO.

9. Haiit 06beM Tena, moaydeHHoro BpamenneM Bokpyr ocu OX gurypsl, orpannueHHoit
— 2 2 _

muamsMu Y =X Y =X,

KonTposabHbie padoThl (IpUMepbI)

BapuaHT

1. NocTpownTs rpadmk: Y = 3c0s2x

2. Hantn npegens!:

2 2
Iim(5_n) +(5+n) . 1-c0s2X X =xt—x-2
”%(S—n)z— 5 n) lim——-— lim——
1) 2) 0 e —1 3) 2 X° —2X +X—2
1
o AxP=x-1 1+ XC0S2X |
lim>> — 2~ Iim(—) - ( 52— )
2) "7 In(x-1) 5) >0\ 1+XxC0sX ) ¢) IXTJ X—x"—x+1

—X, X<0
y={x* 0<x<2
3, X>2

3. UccnepoBaTb Ha HENPEPbLIBHOCTb M BbINOAHUTbL YepTex:

BapuaHTt

’
1. Halitn npoussogHyto Y

VX
=arctg® In—— — (.
y=arg i 6)y_( )

B) y r) x=e " cost, y =€' cost

. [1 1 J
lim| =—
2. Haptrn “77\ X arctgx

3. MpoBecT\ NoaHoe UccneaoBaHue U NOCTPOUTb rpaduk X°.

Bapmuanr.

25



ou
Nel. BelunciauTh NpOU3BOJHYIO [0 HAMPABICHUIO oS Y HAUTH MOAYJIb BEKTOpA I'paIueHTA JJIsl

X 3
U=2Xy+—+2
byHKIIH \/y B TOYKE A(6'9’ 1) B HallpaBJICHUH, COCTABJIAIOIEM C OCIMU

3 6 Vg
cosa=—, COSf==, y<—
KOOpAWHAT YIJIbI 7 7 2.

z=Xxy(l—4x* —4y)-5

No2. UccnenoBaTh Ha SKCTpEMYM (HYHKIIUIO

dz
Ne3. Z2=In(y —x%) Xx=+/sint, y=cost g, dt.

Bapuant

Boiyucnume:

16 2
| dx [@x+1)-Inxd
X . xax
1.9 \/; -2 . 2.1
3x>—4 sin’ 3x | 2l
[=—"dx. [ ax. i
3.7 x? +4x 4.7 cos’ 3x 5.  V4-2x-x
1. Brruucnurs HUHTCTpaJIbl:
fo b
xe ———
1 dx . e X° Inx ]
MN306pa3nTb 061aCTb MHTErPUPOBAHUA N U3MEHUTb NMOPALOK UHTErPUPOBAHWNA B MOBTOPHOM UHTErpane

0 V25
[ax [ fesyay.
-4 0

Bblumcante naowasdb GUrypbl, OrpaHUYEHHOW JIMHUAMM
2
y=2-x", y=x

BapuaHT 3a4aHKi1 TPEHMPOBOYHOrO TecTa.

3apgaum

_arcctgd/x dy_2
lyacts 1. Y =sininx, y',y"-? 2.0 x Y= 3 y=3x"+xe*,%=2[1x=0,1 [y-?

’
4. Halit nponsBoaHyto Yx:
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y =7 Sin4 X—_3 arctg7x
a) \ X 6) Y =X

e” +X =C0S3X

B) X r) X=cost+sint, y=sint—tcost

2
5. UccnepoBaTtb Ha aKcTpemym f (X) = (X_?’) (X—5) .

6. HaliTu nHTepBasibl MOHOTOHHOCTU X .
3
X
f (x)="——16x [
7. Haintn Hanbonbluee, HaumeHblLee 3HaYeHne pyHKLUMK 3 Ha OoTpesKe
2 X= L
8. MocTpounTb KacaTesbHY1o K rpaduky GyHKUUK f (X) = 3arccos x B TOYKe 2
2 yactb 9. Hantm npegensi:
2 2
n) —(2+n
Iim( . ( . lim 192X i X?+2x-3 lim 192X
1y (2+n)"=(1-n) 2)0e* -1 3) =>3x34+5x*+6x 4) 72 tg3x
3 yactb
0, Xx<—-rx
y=4sinx, —z<x<0
10. UccnepoBaTb Ha HENPEPLIBHOCTb M BbINOAHUTD YEPTEXK: 7, %20
3
X
f (X) =2
11. NpoBecTn NoNHOE nccaefoBaHMUE U NOCTPOUTb rpadunK X =4,
KonTpoJsbHbie padoTsl (IpUMeEpHI)
BapuaHTt
1. NocTpouTs rpadmk: Y = 3C0S2X
2. Hantn npegensl:
) (5—n)2+(5+n)2 3 2
lim . 1-cos2x X3 —x-2
>+ (5_n) —(5+n)° lim 2x2 li 3 2
1) 2)0 e -1 3) X2 X =2X"+X—-2
P-x-1 1 2%}
. X =X-= . + XC0S2X ¥
lm———— lim| —— i /X2 _
z) In(x—1) 5) =0\ 1+ XC0sX ) ) 1@; X=X —x+1
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—X, X<0
y={x* 0<x<2
3, X>2

3. UccnepoBaTb HA HENPEPbLIBHOCTb M BbIMOJIHUTD YepTeX:

BapuaHT

!
1. HaitTn npon3BogHYyto Yy

N

=arctg® In—— —
2 92 6)y‘(‘&)

B) y r) x=e"cost, y =€ cost

. (1 1 j
lim| =-
2. Hain *>~\ X arctgx

3. MpoBecT1 NosHOE UccneaoBaHME U NOCTPOUTb FpaduK ) G
Bapuanr.

ou
Nel. BeruncauTe NpOU3BOAHYIO 110 HAIIPABIEHUIO oS Y HAUTU MOAYJIb BEKTOPA I'PAJIUEHTA IS

X 3
U=2Xy+—+12
(1)YHKI_II/II/I \/V B TOYKEC A(6’9’ 1) B HaIIpaBJICHUH, COCTABJIAIOIIECM C OCAMU

3 6 Vs
cosa=—, COSf==, y<—
KOOpAWHAT YTJIBI 7 7 2.

z=Xy(l—4x* —4y)-5

Ne2. UccnienoBath Ha SKCTpeMyM (YHKITUIO

dz
N93.z=ln(y—x4)1 X=A/sint, y=cost o dt.

Bapuant

Bboryucaume:

2
J(2x+1)-lnxdx
1

Jx-2, 2.



2x—1

3x* -4 sin’ 3x dx.
3.jx2+4xdx. 4.J-cos23xdx' 5.'[\/4—2)6—962

1. BerucnnTs UHTETPATIBL:

+00 +00
.[ —x? J‘ dx
xe E————
1 dx . . X Inx )
MN306pasnTb 061acTb MHTEFPUPOBAHUA U USMEHUTbL NOPAAOK MHTErPUPOBAHMNA B MOBTOPHOM MHTErpane

0 257
[ar [ 1@y,
-4 0

BbluMcanMTe naowagb ¢urypbl, OrpaHUYEHHON JIMHUAMMU

2
y=2-Xx", y=2X.
BapuaHT 3a4aHuii TPEHMPOBOYHOIO TeCTa.

3apgaum

3
y arcctg\/;, dy -2
X

Lyacts 1. Y =sininx, y',y"-? 2. 3 Y =3x*+xe*,%=2[1x=0,1, (y-?

!
4. HaTn Nnpon3BOAHYO Yx:

y=2 Sin4 X__3 arctg7x
a) \ X 6) Y=X

e+ Y C0s 3X

B) X r) X=cost+sint, y =sint—tcost

2
5. NccnepoBatb Ha aKCTpeMyM f (X) - (X_3) (X_5) .

€
6. HaliTn nHTepBasibl MOHOTOHHOCTU X .
X3
. f (X) =— —16X [_511]
7. Hatn Hanbonbluee, HaMeHbLIee 3HaYeHne GYHKLUK 3 Ha oTpeske .
2 X= L
8. MocTpounTb KacaTesbHYHO K rpaduky GyHKLUK f (X) = 3arccos x B TOYKeE
2 yactb 9. Halitu npegensl:
2 2
—(2+n
Iim( - ( - tg2x lim X*+2x-3 Iim@
n—o _(1_ s - 5, n
1) (2+ (1-n 2)x0e ~1  3) >3x34+5x*+6X 4) 2 tg3x
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3 yacTtb

0, X<—-r7
y=<sinx, —7r<x<0
7, X=20

10. UccnepoBaTb Ha HEMPEPbLIBHOCTb U BbINOJIHUTL YEpTeXK:

2
11. MNpoBecTn NoAHOE nccnegoBaHMe U NOCTPOUTL FPadmK X —4.

Kpurepum ouenku:

- OLICHKA «3aYTE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIA OH PETYJSPHO B TEUCHHE CEMECTPa MPEACTABIISII
pellieHuss 3a/1ay, BBINOJHUI TOJHOCTBIO BCE 3aJaHMsl M MX 3alllUTWI, OTBETHUB Ha BOIPOCHI
IpenojaBaTes;

- OLEHKAa «HE 3a4YT€HO» BBICTABJISETCS CTYICHTY, €CIIM OH HEpPEryJsipHO B TEUEHHE CeMecTpa
IPEJICTaBIsUl PEIleHUsl 3a/lad, BBIIOJHWI 3aJaHMsl HE IMOJHOCTHIO MM BOOOIIE HE MPEICTABIISI
paboThl Ha TPOBEPKY, [OMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOMPOCHI
npenoaaBaress.

Jlyis mpoBeAeHUsS TEKYIIEro KOHTPOJS 3HAHUN CTYJIEHTOB B TUCTAHIIMOHHOM ¢opMare B
pa3paboTanHbIX Kadenpoit «MaremaTuka» OHIAWH-Kypcax UMEIOTCS MPOMEXYTOYHbIE (TPOOHEIE)
TECTHI.

3.2. [IpomeskyTOUHasI aTTECTALMSA

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIIETaM B yCTHOU (opme.
Bpems 1 HOATOTOBKH OTBETA Ha BONPOCH! He Ooinee 45 MuH.

Bbuier BKIIIO9aeT TEOPETHUECKUIT BONIPOC U 33a4H.

KoMruiek Tl 2K3aMeHaMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemMaTukay.
TunoBble BAPHAHTHI OUJIETOB NPUJIATAIOTCS.

KommnuiekT Bonpocos

o mucuummae «MareMaTHYecKui aHaJIn3»

JudpdepenunanbHoe HCHUCTEHHE (PYHKIUI OHOM NTepeMEeHHOH

[ToHsiTHEe IepeMEHHOMN BEIMUYMHBI U 00J1aCTH €€ U3MEHEHHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKanus GyHKIUH.

OrnpenenieHne U TUIBI YACIOBOM MOCIEA0BATEIBHOCTH.

IIpenen YHUCIIOBOI IIOCJIEI0BATEIbHOCTH. Apudmerndeckue ornepanun HaJ

MIOCJIEZIOBATEIbHOCTSMH.

5. VYcnoBus cymiecTBOBaHUS KOHEYHOTO MIpe/ieia YUCIOBOH MMOCe0BaTeIbHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

6. Bropoii 3ameuaTenbHBIN Npeaes.

7. Ilpenen pyukuuu. Onpenenenus. ['eomerpuueckas HHTepIpeTalns MOHATHUS Ipesena G yHKIUH.

CBolicTBa NIpeEoB.

beckoneuno manblie, 0ecCKOHEUHO O0bIINE QYHKIUH.

9. IlepBslii 3aMeydaTeNbHBINA Ipeed.

NS

©o
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10.

11.

12.
13.

14.
15.

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

23.
24.

25.
26.
217.
28.
29.
30.
31.
32.

oukrwdE

© oo~

NS

beckoHeyHO Majble BeTMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO Mable M UX HCIIOJIb30BaHUE TPU
BBIUHCIICHUH TpeenioB. Tabinia S3KBUBAJICHTHBIX 0ECKOHEYHO MallbIX.

HenpepbiBHOCT (yHKIIMM B TOYKE © Ha NpoMexyTke. OJHOCTOPOHHHE MPEICIbL.
Krnaccudukanus Touek pa3pbia rpaduka.

CaoiicTBa (yHKIIHI, HEMIPEPHIBHBIX HA OTpe3Ke (Teopembl Beiiepmrpacca, bonbiiano — Kommn).
[IpousBognas. ['eomerpruueckuii U HU3MIECKU CMBICT IPOM3BOAHON. KacaTenpHas 1 HOpMab
K TUIOCKOM KPHUBOM.

Tabnu1ia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

CBsI3b MEXAY CYLIECTBOBAaHHEM MPOU3BOJIHON (PYHKIIMH B TOUKE M HEMIPEPHIBHOCTHIO (DYHKITHH
B TOM K€ TOUKE.

[Tpou3BoaHasi CyMMBbI, IPOU3BEACHNUS, YaCTHOTO. [Ipon3BoIHAs CII0XKHOM U 00paTHOM (HyHKIIHIA.
[IpousBoHas napaMeTpUuecKy 3alaHHON (PYHKIUU.

[TpousBoaHas GyHKINH, 3aJaHHON HESBHO.

JuddepenunpoBanue CI0XKHON MOKa3aTEIbHON (QYHKIIHH.

Huddepenuupyemocts. Auddepennnan. ['eomerpuueckuii cMpica quddepeHipana.
[IpousBoaubie U AuQepeHInanbl BEICUINX MOPAIKOB.

OcHoBHBIE TeopeMbl uddepeHansHoro ucuucienus (treopema depma, Teopema Pos,
teopeMma Jlarpanxka, Teopema Korm).

[IpaBuio Jlonurans.

MmuorouneHn Teiinopa u ero coiictBa. ®opmyna Teitnopa. Octatounsliii wieH Gpopmyssl Teinopa
B (opme Jlarpanxa u Ileano.

AcuMnToThI rpadguka GyHKIUH.

OxctpemyM. Heobxoaumoe ycinoBue 3KcTpeMyma.

JlocTaTo4yHbIe YCIOBHS SKCTPEMYyMA.

JlocTaTouHOE yclI0BUE BO3pacTaHus (yObIBaHUS) QYHKIIUH.

Haubonbiiee u HanMeHblee 3Ha4eHU QYHKIUN Ha OTPE3Ke.

BoinykiiocTh, BOTHYTOCTb, TOUKA Iepernda. JlocraTouHOE yCJIOBUE BOTHYTOCTH (BBIITYKJIOCTH).
HeoOxonumoe ycrnoBue Touku neperuda. Jloctatounoe yciaoBue rneperuoa.

OO01ast cxema MOCTPOCHHUS U UCCIIEOBaHMs rpapuKa QyHKIIUH.

(I)yHKIII/II/I HECKOJBbKHX MEPEMECHHBIX

OmnpeneneHne U TeOMETPUIECKUI CMbICH (DYHKLNHU ABYX MEPEMEHHBIX.

JIluHuu ypoBHS QYHKLUU IBYX EPEMEHHBIX.

YacTHble TpoU3BOAHBIE PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX F€OMETPUUECKUN CMBICT
@DYHKIUU HECKOJIBKUX NEPEMEHHBIX, MOHATHE MOJIHOTO AuddepeHnnania.
JuddepennrpoBanue CI0KHBIX QYHKIINI HECKOIbKUX ITEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMeIIaHHbIe
npousBoanHbie. Teopema IlIBapua.

[Tpon3BoHas PYHKIIMU HECKOJIBKUX NEPEMEHHBIX 110 HAIIPABICHHUIO.

[Tpon3BoHas O HAIIPABIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (PyHKITMH HECKOJIBKUX MTEPEMEHHBIX.

. HeoOxonumoe 1 goctaTouyHOE yCIOBHS SKCTpeMyMa (QYHKIIMH JIBYX NTEPEMEHHBIX.

HNHTerpajbHoe HCUMCICHUE

[TepBooOpazHasi, HeonpeAeIeHHbIN HHTErpai. TadauIa OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEeHHOM U UHTETPUPOBAHME 110 YACTSIM B HEONIPEIETIEHHOM UHTErpase.
HNHTerpupoBanue ¢ MOMOIIBIO TTOABEACHUS 01 3HAK AuddepeHnrana.
HuTerpupoBanue palliOHAIBHBIX APOOSH.
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WHTerpupoBaHue Mo 4acTsSM U 3aMEHa IIEPEMEHHON B OIIPEJIEIIEHHOM HHTErpaje.

HuTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKIUN, OCHOBHBIE TPUEMBI.

WuTerpupoBanue UppaoOHAIBHBIX (YHKIUIA.

VYHuBepcanbHas TPUTOHOMETPHUYECKAs TI0ICTAHOBKA.

9. OmpeneneHHbIN HHTETpal U ero cBoricTBa. @opmyna Heiotona — JleliOHuma.

10. [Tpunoxenust OnpeIe]ICeHHOT0 HHTETpajia K PeUICHUI0 T€OMETPUYECKUX U (PU3MUECKUX 3a/1a4.

11. Beruncnenue miomajiel ¢ HToOMOIIbIO0 OMPEACIICHHOI0 HHTErpalia.

12. Boluncnenue mioma iy 1 JUIMHbI KPUBOI, 3aJaHHON ypaBHEHUSIMU B ITapaMeTpruuecKoi hopme.

13. BeruucnieHue 1miomnaM KpuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Boluncnienue 1uiomiazied B OPSIMOYTOJBHBIX M TMOJSPHBIX KOOPJAMHATaX C IMOMOIIBIO
OIpEEIEHHOr0 UHTErpaa.

15. BolunicnieHue AIUHBI JYTH C TOMOIIBIO ONPEeIEHHOr0 HHTEerpaia.

16. Beruucnenue JUIMHBL IyT'H KPUBOH, 33/1aHHON TTapaMeTPUUYECKH.

17. Boruncnenue oobeMa Tena BpalleHus ¢ TOMOIIbIO ONPEIeICHHOI0 HHTETpaa.

18. BeruucieHue 1iomaaf MoBepXHOCTH Tella BPAIICHUSI.

19. HecobGcTBEeHHBIE MHTETPaAJIbl IEPBOTO U BTOPOTO TUMA. [IOHATHS CXOIUMOCTH M pACXOAMMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecobcTBeHHBIE HHTETPAIIBI OT Pa3pbIBHBIX (DYHKIIUH.

NGO

Tumnosbie BApUAHTHI OUJIETOB
0o aucuumiInae «MareMaTHuecKui aHaJIn3»

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAM
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICILIET'O ObPA3OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWIN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «Matematuka

Hucuunnmza  «MaTteMaTH4eCKUl aHaIu3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeolpeaeneHHbIH HHTerpan. Tabauia OCHOBHBIX HHTETPAJIOB.

dx

> 4
2. BBIUUCITUTH HEOIPEIEICHHBIA HHTErpall Y5-x+5-x

Haiitu rpaguent ¢pyHkumn Z=YNXY g rouke Mo(1|4) )
YkaxkuTe, Kakoi U3 HeCOOCTBEHHBIX HHTETPAJIOB SBJISIETCS CXOSIIUMCS

T\/;dx, Tx’?’dx, T\/Fdx
1 1 1 .

H>ow

5. Haiingure s5kcTpeMyMbI 1 TOUKH nieperuda Gpyskmun Y = (x=1)e™

YTBepxkaeHo Ha 3aceqannu kadeapsl MaTemMaTuku « 03» 05 2023 r., mporokon Ne 10

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

MHHUCTEPCTBO HAVKH U BBICILIIEI'O OBPA3OBAHUS POCCUNICKON ®EJIEPAITN
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OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIET'O ObPA3OBAHUA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)
®daxynpTeT 0a30BBIX KOMIIETEHITHH, kadenpa «MaTtemaruka»
Oo6pazoBarenbras nporpamma 09.03.01 «MHbopMaTHKa U BEIYUCITUTEIbHAS TCXHUKAY
Kypc 1, cemectp 2

DK3aMeHAIMOHHBIN onteT Ne 1

1. HecoOcTBeHHbIE HHTErpabl MEPBOTO M BTOPOro Tuna. [IoHATHS CXOAMMOCTH U PacXOIUMOCTH
HECOOCTBEHHOI'O MHTErpaa.

oo _2t?
2. Haiiti mpon3BoHy0 QYHKIMH, 33 1aHHOI TapamMeTpudeckn  1+t% 1+t%

2 2
3. Mccnenosath Ha skcTpemyM ynkimio 2= X —X+Y" +2Y
7.6
[3sin? xcos xdx

4. BpIUMCIUTDH ONPEJCIICHHBIN HHTErpan 0

5. Haiiti 06beM Tena, IoydeHHOro BpamierneM Bokpyr oc OX durypsi, orpanmuesHoit

3
s Y =X, Y=L x=0,
YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku « 03» 05 2023 r., mpotokoa Ne 10

HN.o. 3aB. xadenpoit H.B. BacunibeBa / /

Jli1st mpoBeICHUS IPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B IMCTAHIIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoi «MaremaTHKay OHJIaMH-KypcaX UMEIOTCS HTOIOBBIE TECTHI.
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