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1. Hean, 3a1aum 1 IUIaHUPYeMble pe3yJIbTaThl 00yUeHusl 1o

ANCIHUIIJINHE
K OCHOBHBIM yensim OCBOCHUS AUCLUIUIMHBL «MaTeMaTH4eCKU aHaIu3) CIeyeT OTHe-
CTH:
- BOCIIUTAHHUE Y CTYAECHTOB OOLIE MaTeMaTH4YECKON KYJIbTYpbI;
- IpUOOpeTEHNE CTYAEHTaMM IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HaHUH, yMEHUH U HaBbI-
KOB;

- Pa3BHUTHE CIIOCOOHOCTH CTYACHTOB K HHIYKTHBHOMY U JICAYKTHBHOMY MBIILICHHIO
Hapsy ¢ pa3BUTHEM MaTeMaTHYECKOM MHTYHLINHY;

- YMCHHUC CTYACHTAMU PA3BUBATHh HABBIKHM CAMOCTOATCIbHOI'O0 U3YYCHUA yqe6H0i/’1 " Hay4d-
HOH JIUTEPaTyphl, COAEPIKaIEi MaTeMaTHYECKNUE CBEACHUS U Pe3yIbTaThI;

- IOATOTOBKY CTYACHTOB K ACATCIbHOCTHU B COOTBETCTBUU C KBaJII/I(bI/IKaLII/IOHHOf/'I XapaKTe-
PHCTHKOH OakanaBpa 1o HaIllpaBJIeHUIO, B TOM YucIie (JOPMUPOBAHNE YMEHHUI HCIIOIB30BaTh OCBO-
CHHBIC MaTEMATHYCCKHUE METOAbI B Hqu)eCCHOHaJIBHOﬁ JACATCIIbHOCTH.

- IOJITOTOBKY BBICOKOKBAJIM(HUIIMPOBAHHBIX Ka/IPOB, BOCTPEOOBAHHBIX B YCIOBUSIX IH(]-
POBOIi TYpOYJIEHTHOCTH M BBICOKHMX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH M(POBOI IKOHO-
MHKH.

K ocHOBHBIM 3a0auam OCBOSHHUS JAUCHUITIIMHBI «MaTteMaTHYeCKUM aHaJIn3) CJICOYCT OTHC-
CTH:

- OCBOCHHE CTY/ICHTAMH OCHOBHBIX ITOHATHH, METOJI0B, (POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOJUMYIO JUIsl YCIEIIHOIO PELICHUS IPUKIIAAHbIX 3a/1a4;

- ¢opMHpOBaHUE y CTy/IeHTa TpeOyeMOro Habopa KOMIIETEHIIHA, COOTBETCTBYIOIINX €TO0
HAaIPaBJICHUIO TIOATOTOBKU M 00ECTICUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/A.
OO0yuenue no qucuuiiae «MaTteMaTHUecKuil aHanu3» HallpaBieHo Ha (hopMupoBaHue y oOyua-
foluxcs caeayroumx komnereHui B coorBetctBrr ¢ ®I'OC 09.03.03 «lIpuknaanas nadopma-

THKa», YTBEPKIACHHbIN NprukazoM MuHuctepcTBa oopasoBanus u Hayku Poccuiickoit ®denepanuu
ot 19.09.2017 Ne 922.:

Kox 1 HamMeHOBaHHEe KOMITETEHITHIA NHaukaTopbl JOCTHIKEHUS KOMITe-
TeHIMH

OIIK-1. Cnocoben IPUMEHITH3HATL. MeEToabl MaTeMaTH4eCKOro aHajlu3a |
€CTECTBEHHOHAy4YHble M  OOIIEHH)KEHEPHbIEMOAECTUPOBAHUS, TEOPETUYECKOTO 17l
3HAHMS, METOAbl MATEMAaTUYECKOIO aHaJIN3a MPKCIEPUMEHTAIBHOTO UCCIJIEIOBaHMS B
MOJIeTTUPOBaHUS, TEOPETUUECKOT O UNpopecCUOHATbHON AESITETbHOCTH.
DKCIIEPUMEHTAIBLHOTO HCCIIEIOBaHM BYMerb. [IpUMEHATH €CTECTBEHHOHAy4YHBIE WU
MpoQeCCUOHAIBHON JESTEIIHBHOCTH. 0OIIIenH)KEHEePHBIC 3HAHUS.

Baagers: Metonamu MaTEMaTHYECKOTO
QHaJIM3a U MOJIETMPOBAHUS, TEOPETHUYECKOIO U
PKCIIEPUMEHTAIBLHOTO UCCIIEI0OBaHMS.

OIIK-6. Cnocoben aHaJIM3UPOBATH n3Harb:  MeTonbl  CHCTEMHOTO  aHaJIN3a,
pa3pabaTbiBaTh OPraHMU3ALMOHHO-TEXHUYECKHEMATEMaTUYeCKOr0 MOICIIMPOBAHUS, Pa3pabOTKH
M HKOHOMHYECKHE TMPOIECChl C NMPUMEHEHHUEMOPraHu3alMOHHO-TEXHUYECKUX u
METO/I0B CHUCTEMHOI'O aHam3a MPKOHOMHUYECKHUX IIPOLECCHI.

MaTeMaTHYeCKOTr0 MOJIEITHPOBAHUSI. YMerh.  AHanu3upoBaTh,  MOJEIHUPOBATbH,
pa3pabarbIBaTh OpraHU3allMOHHO-TEXHUYECKHE
11 DKOHOMUYECKHUE MPOIIECCHI.

Baaners: HaBbikammu ananuza, pa3paboOTKy

OPTaHU3allMOHHOTCXHUYCCKUX H
OKOHOMHWYCCKUX TIIPOLCCChI C MPUMCHCHUCM|
METOJ0B CHUCTEMHOTI'O daHaJIn3a 4|

MAaTCMAaTUICCKOTO MOACIINPOBAHUA.
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2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnuriuHa OTHOCUTCA K 00s13aTenibHOM YacTu O10ka b1: Moayns «Maremarndeckue u ecte-
CTBEHHO-HAYUYHbIE TUCIUIUITMHBDY.
HucnurnimuHa 6a3upyercs Ha CICAYIOIIEH, MPOHICHHON TUCIUILINHE:

- TUHEelHas anreopa.
Hucnurnmuna «MaTteMaTu4ecKuil aHaIu3y JIOTHUECKH CBsA3aHa C MOCISAYIOIMMMH JTUCIUIUIMHAMM:
B ocHoBHOM yacTu:

. JIMcKpeTHas MaTeMaTHKa;
B gactu, popmupyemoit yauactHUKaMH 00pa30BaTeNbHBIX OTHOLICHUN:
. OCHOBBI IPOrPaMMUPOBAHNS;
. AJNTOpUTMBI U CTPYKTYPBI JAHHBIX;
. MareMarnueckre METO/Ibl AaHANIN3a JTAHHBIX.
3. Crpykrypa u coaepkaHue IJUCHUILIHHBI

OO0m1ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIC eUHUIIBI -144 yaca.

3.1. Buabl yueOHoii padoThl H TPYI0EMKOCTh

n/n Buj yuedHoii paboThl Kosmaecrso Cemectp 2
JacoB
AyIHMTOPHBIC 3AHATHS 72 72
B tom uucne:
Jlexun 18 18
1.
CeMuHapCKUe/IPAKTHUECKUE 3aHITHS 54 54
2.
JlabopaTopHble 3aHATHS - -
CamocrosiTesbHas padoTa 72 72
IIpomexyTouHas aTTecTALMSA
dK3aMeH C) 9
Hroro 144 144




3.2. TemaTu4yeckuii NJIaH U3y4YeHUs TUCHUNINHBI

Pasmenién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. ConepxaHue pa3aejoB JUCUUILINHBI

BBeaenue

[Ipenmer, 3anaun u copeprkanue AUCUUILTUHBL. OCHOBHBIE 3TaIbl PA3BUTHUS AUCLIUILINHBL.
CrtpykTypa Kypca, ero MecTo U pojib B MOArOTOBKE OakaiaBpa, CBSI3b C IPYTUMU AUCHUTIIMHAMH.

Pasznea 1. {udPepenuunanbroe ucuncienne GyHKuuil 01HOM nMepeMeHHOM

Tema 1. HucnoBas nociaenoBaTesbHOCTb. [Ipenen 4ncioBoil nocaeaoBaTeIbHOCTH U €ro
cpoiictBa. @ynkuus. [loctpoenne rpadpukos Gpynkuuii. [Ipenen pynkmun. OCHOBHBIE TEOPEMBI O
npeznenax GyHkuuu. Ilepseiii 1 BTopoii 3amedaTensHble peienbl. CpaBHEHHE OECKOHEUHO MajbIX
1 0ECKOHEYHO OOJIBIINX BETMYMH. DKBUBAICHTHBIE OECKOHEYHO MaJIble BETUYHHBI.

Tema 2. HenpepbIBHOCTb (PyHKIMII B TOUKE U Ha IPOMEXYTKe, TOUKU pa3pbiBa PyHKIUH,
uX Kiaccuukanus. ACUMITOTH rpaduka QyHKIMH, UX KITACCHU(PUKAIIHSL.

Tema 3. IIpousBognas GpyHkiuu. ['eomerpuuecknii 1 pU3MUECKU CMBICT TPOU3BOIHOM.
[TpaBuna quddepenpoBanus U GOPMYIbl BEIYUCICHHS TPOU3BOAHBIX. TabnuIia mpou3BOIHBIX
OCHOBHBIX 3JIEMEHTAapHBIX (QYHKIUI. Bbruncienne npon3BoaHbIX (YHKUUH, 3a1aHHBIX pa3ivy-
HBIM 00pazom.

Huddepennman. [IponsBoausie u auddepeHnransl BEICIIHX TOpsakoB. [IpubimkeHHbIe
BBIYUCIICHHSI C TIOMOIIBIO 11 (HEepEeHITNAIOB.

Tema 4. IIpasuno Jlonuransa. @opmyna Telnopa. PackpsiTue HeonpeneneHHOCTEN pas-
JUYHOTO TUMA. Pa3ioxeHne OCHOBHBIX dJIeMeHTapHBIX GyHKIMM 110 popmyie Teimopa. [Tpubnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOIIbIO (opMmyssl Teitnopa.

Tema 5. OcHoBHbIe TeopeMbl U PepeHIHATBEHOTO UCYUCIeHUSI. MOHOTOHHOCTh (DyHK-
UM, SKcTpeMyMbl Heo0XoauMble U 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO KCTpe-
myma. MccnenoBanue BITYKIOCTH rpaduka ¢pyHkiuu. Touku nepernda rpaguka GyHKINH.

OO0mras cxema uccienoBaHus (YHKIMU U NTOCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HEeNpephIBHBIX Ha oTpe3ke. Hanbonbiee 1 HauMeHblee 3HaueHNs (QyHKIUU Ha OTPE3KeE.

Paznea 2. luddepennuanbHoe ucuuciaeHue GyHKIMH HECKOJIbKUX NepeMeHHbIX

Tema 1. ®yHKIUN HECKOJIBKUX NEPEMEHHBIX. JINHUM M IOBEPXHOCTH YpOBHs. YacTHbIE
npousBoaHble. [lonubiit quddepennuan. [IpousBoaHbie Cl0XHON (QYHKIIMKA HECKOJIBKUX IEpe-
MeHHbIX. YacTHBIE TIPOM3BOIHBIE U JU(depeHIManbl BRICIINX MopsakoB. Teopema IlIBapia.

Tema 2. [IpousBoaHast o HanpaBneHuro. ['paguent. KacatenpHas k kpuBoii. KacarenpHas
IUIOCKOCTh W HOpMalib K moBepxHocTH. Popmyna Teitopa. DkcTpeMyM (QYHKIIUM HECKOIBKUX
nepeMeHHbIX. Heo0Xxoqumble 1 10CTaTOUHbIE YCIOBUS SKCTpEMYyMa.

Pa3nen 3. UnTerpasbHoe HCUUCIEHHE

Tema 1. IlepBooOpa3nas. Teopema cyliecTBOBaHUs HeolpeaeaeHHoro nHrerpana. He-
oTpesieNIeHHbI MHTerpall U ero cBoiicTBa. Tabiuiia MHTErpajJoB OT OCHOBHBIX 3JIEMEHTapHBIX
bynkuuit. MeTo HemoCcpeICTBEHHOTO HHTETPUPOBAHUSI.

MeTob1 HUHTETPUPOBAHUS C TOMOIIBIO 3aMEHBI IEPEMEHHOM, MOIBEACHUEM 01 3HaK auddepen-
nuana. MeToq MHTErpUpOBAaHUS 110 YaCTsIM.

WHTerpupoBanie paluoHaIbHBIX Apo0ei, HHTETPUPOBAHUE HEKOTOPHIX BUAOB UPPALIMOHATIBHBIX
U TPUTOHOMETPUUECKUX (DYHKIIMH.



Tema 2. 3agaun, npUBOASAIIME K MOHSATHIO OMPEICICHHOT0 HHTErpaia. OnpeaeneHHbIi
WHTETrpall, €ro CBOMCTBA. Y CJI0OBUS HHTErpupyemMocT. HTerpall ¢ mepeMeHHbIM MpeieJIoM HHTe-
rpupoBanus. ®opmyna Hetotona — JleiiOnuia. 3ameHa nepeMeHHOM B ONPEACIICHHOM HHTErpalie.

[Ipunoxxenus onpeneseHHOTO HHTErpajia B TEOMETPUU U MEXaHUKE (BBIYMCIICHHE IO~
neit mnockux puryp, IIHMHBI KPUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAIBI IEPBOTO U BTOPOT0 poja (1o OECKOHEUHOMY IpOoMe-
KYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMIA HA KOHEUHOM MPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3angauu, npuBoAsILINE K KpaTHBIM UHTErpasiaM. J[BOIiHON U TpONHON MHTETpabl,
ux cBoiicTBa. [IpaBuia BIYMCIEHUS ABOMHBIX UHTETPAJIOB.

3.4. TemaTnka npakTHYeCKHUX 3aHATHI MO JUCHUILINHE
«MareMaTHYEeCKNHA aHAIN3»

Ne Tema 3auarus

1 Pa3znea 1. DjaeMeHTBI MATEMATHYECKOI'0 AHAJIHN3A.

UYucnosas nocienoBarenbHOCTh. [Ipenen 4uciioBoi mociaeqoBaTesIbHOCTH U €0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. @ynkuus. [Ipenen pynkuuu. Teopemsl o mpene-
nax ¢yHkuuu. [lepBblil 1 BTOpoi 3aMedareabHble IPEIEIbl.

2 CpaBHeHHEe 0ECKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BETHMYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJlbl€ BEJIMUYHHBI.

3 PackpeiTrie HeonpeneeHHOCTEN pa3IMuHOro THIla

4 HenpepsiBHOCTE QyHKITNI B TOUKE U Ha IpOMEKyTKe. OTHOCTOPOHHUE TIpeienbl. TouKu
paspbiBa pyHkimu. [Ipumepsl penienus 3agay

5 [TpousBonnas Gpynkiuu. [IpaBuna quddepenipoanus 1 GOpPMYIIbl BEIYUCIEHUS MTPO-
n3BoIHbIX. TexHuka auddepenunpoBanus

6 JuddepenunpoBanrie 00paTHBIX GYHKIMH, (PYHKIUH, 3aJaHHBIX HESIBHO, TapaMeTpHye-
CKH, Jjorapupmudeckoe 1udepeHMpoBaHme

7 Huddepennman. ['eomerpudeckuii cMmbicn nuddepeniuana. [Iponzsoansie u nuddepen-
IIMaJIbl BEICHIMX MOPsIKOB. [IprOaMKeHHbIE BHIYHUCIEHHUS C MOMOIIBIO JU(epeHIIHaoB.
8 ITpaBuno Jlonurana. ®opmyna Teitnopa. PackpeiTe HeonpeneneHHOCTEN pa3InyHOTO
tuna. Pa3noxeHus oCHOBHBIX 3JIEMEHTApHbBIX (PYHKIMH 10 popmyne MaknopeHa.

9 [TpubnmxeHHbIe BEIYUCIICHUS ¢ TOMOIIIBIO (hopmynbl Teitopa.

10 | ITomHoe uccaenoBanue GyHKUUN U mocTpoeHue rpapukos. [Tpumepsl

11 | [lonHOE HccnenoBanue GyHKIUN U TOCTpoeHue rpadukos. [Ipumeps! (IpogoInKeHne)
CamocrosrenbHas pabora Nel Ha ceMuHape o GyHKIUSAM OIHOHN epeMeHHON

12 | Pa3nen 2. ®yHKIMHU HECKOJBKUX MepeMeHHbIX. JIMHIM 1 TOBEPXHOCTH ypoBHs. YacT-
HbI€ MTPOU3BOJIHBIE U AU EepeHIInan NepBoro nopska.

13 | [omuserit muddepentman. [IponsBoaHpie cnoxHON QyHKIMU. [IponsBomHas QyHKIUH,
3aJJaHHOM HesiBHO. YacTHbIE POM3BOIHBIE U UG depeHINalbl BBICIINX TOPSIKOB. Teo-
pema [1IBapia.

14 | IIpousBoxaHas no HanpasieHuo. [ pagueHT.

15 | DkcTpemyM QPyHKITMK HECKOJIBKHUX MepeMeHHbIX. HeoOX0oauMbIe 1 TOCTaTOYHBIE YCIOBUS
JKCTpEMyMa.

16 | CamocTosiTenbHast pa6ora Ne 2 Ha ceMuHape M0 QYHKIIUSAM HECKOJIbKHUX NepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajibHOE HCUHMCTIEHUE

[TepBooOpaznas. HeonpeaeneHHblii HHTETpal U €ro CBOMCTBAa. MeTo1 HeTOCPEACTBEH-
HOT'O MHTEIPUPOBAHHUS.

18 | UuTerpupoBaHue ¢ HOMOIIBIO 3aMEHBI IEPEMEHHOMN, TTOBEIEHIUEM 0] 3HaK U depeH-
nuana. MeToq MHTErpUpPOBAHHUS 110 YACTIM
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HuTerpupoBanue pallmoOHANBHBIX Apo0Oeil, HHTETpUPOBAHIE HEKOTOPBIX BUIOB UPPAIHO-
HaJIbHBIX (QYHKIIHI

20 | MHTErpHpOBaHKE TPUTOHOMETPUUICCKUX (HYHKITHMA.

21 | Beruucienue onpeneneHHbIX HHTErpaaoB o Gopmyne Herorona-JIeiOuuia. 3ameHna me-
PEMEHHON U MHTETPUPOBAHUE I10 YACTSIM B OIIPEIEIICHHOM HUHTErpalle.

22 | IlpunosxeHus onpeAeNeHHOr0 HHTErpaia B TEOMETPUH U MEXaHUKe (BBIUHCIICHHE IJI01Ia-
JieH TI0CKuX (DUTyp, IITHHBI KPUBOH).

23 | [IpunoxxeHust OMPEICTICHHOTO HHTETpajia B TECOMETPHH U MEXaHHUKeE (BbIYUCICHHE 00be-
MOB, IJIOLIA/ICH MOBEPXHOCTH).

24 | HecoOGcTBeHHBIE MHTETPAJIBI IEPBOTO U BTOPOT'O POJA, X BHIYHCIICHUE.

25 | 3agauu, IpUBOJSIINE K KPaTHBIM UHTErpaiaM. Berurcienue 1BONHBIX HHTETPAJIOB CBe-
JIEHUEM K MOBTOPHBIM. 3aJa4ui Ha U3MEHEHHUE MOPs/IKa UHTETPUPOBAHUS B JJBOMHOM HH-
Terpaie

26 | I'eomerpuueckue u (HU3NICCKHUE MTPUIIOKECHUS KPATHBIX HHTETPAJIOB, TPAUMEPHI BEIYHCIIC-
HUSI.

27 | KoHTpoJIbHOE TeCTUPOBAHKE IO KYpPCY.

4. Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecevyeHne

4.1. HopmatuBHble 10kyMeHTHI H OCTbI

®denepanbHbiit 3ak0H oT 29 aekadps 2012 roma Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
denepanum» (¢ I3BMEHEHUSMH U JIONIOJHEHUSMN ),

®denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN cTaHIapT BhIciIero oOpa3oBaHus - Oa-
KajaBpuar o HamnpasieHuto noaroroku 09.03.03 «[Ipuxiagnas uHpopmaTuka», yreep-
JIEHHBIN TpuKazoM MuHKcTepcTBa 00pazoBanus U Hayku Poccuiickoit denepanym ot
19.09.2017 Ne 922

[Tpuxa3z MunucrepctBa o6pasoBanus u Hayku P® ot 05 ampens 2017 r. Ne 301 «O6 ytBep-
xaeHun [lopsaka opraHu3alMy U OCYIIECTBICHUs 00pa30BaTeIbHON AEATEIbHOCTH 110 00pa-
30BaTeIbHBIM IIPOrpaMMaM BBICHIET0 00pa30BaHMsI — IporpaMmam OakajaBpuaTa, porpam-
MaM CIIELHATIUTETA, IPOrpaMMaM MarucTparypsl;

[Topsimok mpoBeaeHUs FOCY1apCTBEHHONW UTOTOBOM aTTeCTalluu M0 00pa30oBaTesIbHBIM MPO-
rpaMMaMm BbICIIEr0 00pa3oBaHus — IporpaMMaM OakajaBpuaTa, IporpaMMam crielualInTeTa
U IIporpaMMaM MarucTpaTyphbl, yTBepxKAeHHbIN NpukazoM MunoOpHayku Poccun ot 29
nroHg 2015 r. Ne 636;

[TonoxeHre o0 MpaKTUYECKON MOATOTOBKE 00yUaroIuXCsl, yTBEpkKACHHOE MpruKazoM MUHU-
CTEepCTBa HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu 1 MuHHCTEpCTBA MPO-
ceemenus Poccuiickoit @enepanuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 oKanbHbIE HOPMAaTUBHbBIE aKThl MOCKOBCKOTO MOJIUTEXA

O6unactu npodeccuoHaIbHON AeSITENLHOCTU U Chepbl MPoPecCUOHATBHON AeSITENbHOCTH, B
KOTOPBIX BBITYCKHHKH, OCBOMBIIINE POrpaMMy OakanaBpHara (Jajiee - BHITYCKHUKHN ), MOTYT
OCYIIECTBIISATH TPO(ECCUOHATIBHYIO ESTEIIbHOCTD:

06 CBs13b, HHPOPMALMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B cpepe MpoeKTupoBa-
HUS, pa3pabO0TKU, BHEAPEHUS U SKCIUTyaTalluy CPEJICTB BBIUMCIUTEIbHON TEXHUKHU U UH(DOP-
MAaIMOHHBIX CUCTEM, YIIPABICHUS UX )KU3HEHHBIM IIUKIIOM)

AxageMudeckuid yaeOHbIN TUTaH 1Mo HampasieHuto nmoarotoBku: 09.03.03 [puknagHas uH-
dopmaruka. [Ipoduns: MHopmanmonHbie TEXHOIOTUN yripaBieHus 6uzHecom. @opma o0y-
yeHus — ouHas. 2023.

Marpuua pacnpeaeneHus KOMIETeHIIUN




4.2. OcHoBHas JuTepaTypa

1. ®uxrtenromnsil .M. OCHOBBI MaTEMaTUIECKOTO aHAIHM3a: YIeOHUK JIIsl BY30B, 15-€ u3.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. @uxrtenroubi [.M. OCHOBBI MaTEeMaTHYECKOTO aHAIM3a: YIeOHUK I BY30B, 14-¢ u3.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

3. Kynpssues JI.J{. Kpatkuii kypc Mmaremarnueckoro ananuza. T.1. JluddepennuansHoe u uH-
TErpajbHOE UCYUCICHHUS (QYHKIUNA OJHOMN mepeMeHHON. Paapl: YueOHuk [DnekTpoHHBIH pe-
cypc]: yue0. - DnekTpoH. AaH. - MockBa: ®uzmatiut, 2015. - 444 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonoJHUTeJbHAsI JUTepaTypa

1. TMuckynos H. C. uddepeHnnanbHoe 1 HHTErpaIbHOE UCUYHUCICHUS Ui BTY30B. B 2-X To-
Max. M.: UnaTerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yo6koB B.I'., JIaxosckuit B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU U1 TEXHUYECKUX BBICIINX yueOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTY, 2012.400

IK3.
3. Kparkuili kypc BbICIIeld MaTeMaTHKU [DIEKTpOHHBIA pecypc]: y4deO. - DIeKTpoH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 ¢ [Pexum  pocryma: URL:

https://e.lanbook.com/book/93522. - 3ari. ¢ skpana. ]

4. byrpos A.C., Huxonbckuiit C.M. Briciias mareMaTuka: yd4eOHUK /1J1s1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuncienue GyHKIUNA OJHONW M HECKOJIIBKHX MEPEMEHHBIX. Teopus mos: me-
TOJIMYECKHE yKa3aHWs M BapUaHThl pacueTHo-rpaduueckux pabot // bogynoB M.A., bopo-
muHa C.U., ITokaseeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMWN», 2009.

6. MaremaTnueckuil ananu3. Teopus npenenoB u auddepeHaIbHOe HCUUCICHNEe: OCHOBHBIE
MOJIO’KEHUSI TEOPUH, METOJAMUYECKNE YKa3aHUsl U BapHAHThI pacyeTHO-Tpaduyeckux padot //
boaynos M.A., bopoguna C.U., Koporkosa H.H., Tkauenko O.U. M.: MI'TY «MAMM»,
2009.

4.4. JnexkTpoHHBIE 00pPa30oBaTeIbHbIE PECYPCHI

[TpoBeneHue 3aHATUN U aTTeCTallUi BOSMOXHO B IUCTAaHIIMOHHOM (hopMare ¢ MIPUMEHEHUEM CHU-
CTEeMbI JUCTAaHIMOHHOTO o0y4yeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTukay 3IEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo BceM paszaenam
POTPaMMBI:

DJIeMEHTBI MATEMaTHIECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
WuTerpanbHOE UCUMCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMI 0JJTHON epeMEeHHOI
Nuddepennmansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (pyHKUIMN HECKOJBKUX Te-
PEMEHHBIX

JlononauTtenbHbIC TaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHU4YECCKOIro aHajau3a

Paspaborannsie JOP BKII0YAIOT TPEHHUPOBOYHBIE U HTOTOBBIE TECTHI.
[Topsimok mpoBeneHus padoT B AUCTAHIIMOHHOM (popMaTe yCTaHaBIMBACTCS OTIACIBHBIMU PACIO-
PSDKEHUSIMH ITPOPEKTOPA MO y4eOHOU paboTe 1/MiH LEHTPOM y4eOHO-METOINYEeCKOi paboThI.


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

Kaxxnprit ctyneHT obecrieueH WHINBUTYAIbHBIM HEOTPAaHUUYEHHBIM JOCTYIIOM K AJICKTPOHHOU
OUOJIMOTEKE MOCKOBCKOTO TMOJIMTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HHTepHeT-pecypchl BKIHOYAIOT y4eOHO-METOAMYECKHE MaTepUallbl B 3JIEKTPOHHOM BUJIE, IPE/I-
CTaBJICHHBIE Ha caiiTe mospolytech.ru B paznene: «L{eHTp MaremaTHyecKoro o0pa3oBaHUs»
(http://mospolytech.ru/index.php?id=4486,

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

ITone3urie y‘{e6HO-MeTO,I[I/ILIeCKI/Ie u I/IH(I)OpMaI_[I/IOHHBIe Marc€puaibl IPEACTABICHBEI HA cauTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

ITepedens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON ceTH «MHTepHeT» J1s1 OCBOCHUS
JMCIMILTHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIunieH3H0OHHOE U CBOOOHO PACTIPOCTPAHsIEMOE IIPOrPaAMMHOE

ob0ecreuenue

Ne| HammenoBanue | Paszpabotumk [10 | HoctynHocts (u- | Ccpiika Ha Enunabiil peectp
(mpaBooGasa- [EH3UOHHOE, CBO- | POCCHMCKHUX MPOTPaMM JUIst
TEJb) 601HO pacmpo- OBM wu B/l (ipn Hamuuun)
CTPaHSIEMOC)
1 | Astra Linux | OOO JInneHnznoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIuneH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'M" 75

4.6. CoBpeMeHHbIe podeccHOHATBHBbIE 0a3bl JAHHBIX U MHGOPMALIMOH-
HbIE CIIPABOYHbIE CHCTEMBI

Ilepeuensb pecypcoB cetn UHTepHET, 1OCTYNHBIX J1JIS OCBOCHUS JUCIHUIJIMHBI:

HaumenoBanue Ccblika Ha pecypc

HocrynHocTh

NHdopMaliHOHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co
m/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1305078

HNudopmannonnsie pecypesl Cetn

Koncynprantllimroc

http:// www.consultant.ru

HocTtynHo
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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.matematikalegko.ru/
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/

[Toptan ®@eaepaibHBIX rocyaap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. JlocTynHO
JIAPTOB BBICIIETO 00OPa30BaHUs

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JloctynHa B cetu UH-
TEepHET 0e3 orpaHuye-

1302071
IPR Books https://www.iprbookshop | Jocrynna B cetn Un-
ru/ TepHeT 0e3 orpaHuye-

HUH

IMpodeccnonanbubie 0a3bl JAHHBIX

baza qaHHBIX HAYYHOU DIIEKTPOH- http://www.elibrary.ru JlocTynHO
HOMU 6ubsIMoTeKn
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
HOJUTEMaTHYeCKask peepaTUuBHO-
oubnmmorpaduueckas u
HayKoMeTpuueckas (6ubamomerpu-
yeckast) 6aza TaHHBIX

5. MaTepuaJIbHO-TEXHUYECKOE o0ecTneuyeHue U CIUNINHBI

MarepuansHO — TeXHHYecKast 0a3a yHUBEPCUTETa 00ECTIEUNBAET MPOBEIACHNUE BCEX BHUJIOB
3aHATHUH, IPETYCMOTPEHHBIX YICOHBIM ITUIAHOM, U COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM H
IPOTUBONOXAPHBIM MPAaBUIIaM H HOPMaM.

Kadenpa «Maremarukay He pacrosiaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM M HCIIONb-
3yeT yueOHble ayIuTOpUH U3 0011ero (oH1a YHUBEPCUTETA.

[Tpy HEOOXOAMMOCTH JIJIsI IPOBEICHUS MHTEPAKTHUBHBIX MPAKTUYESCKHUX 3aHATHIA UCTIONB3Y-
IOTCSI KOMITBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHauu

6.1. MeToanyeckue peKOMeHIAUMH 1JISl IPenogaBaTeJisi
110 OPraHM3auuM 00y4YeHus

[Ipexne Bcero, cienyetr oOpaTuTh BHUMaHKUE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
yaeMblii UMU MaTepHaj He TpeOyeT KaKoH-InOo CrenranbHOM (JOMOTHUTEIbHOMN) TOATOTOBKH
BITOJIHE MOKET OBITh YCIEIIHO U3Yy4Y€H, €CIIU CTYAEHThI OYAYyT MOocenaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIIIHUE 33aHUs U TT0JIb30BAThCS (MIPH HEOOXOJMMOCTH)) CUCTEMOM TJIAHOBBIX KOH-
CyJbTallMil B TeUEHHE KaKJIOro cemecTpa. Bomienmime B Kypc MaraHanu3a pas3felibl SBISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMsI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT IIHPOKOE pac-
MIPOCTPAHEHHUE JUJISl PEIICHMS PA3HOTO POJia 3a1a4 BHYTPH CaMOM MaT€MaTHUKHU U MPUKIIAHBIX 3a-
nad. MIX ocBOEHHME MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO PeYb, YCIEUTHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B MPO(ECCHOHATbHON
JESATEIBHOCTH.
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Heo6xonumo ¢ camoro Havasa 3aHATUH pEKOMEH/I0BAaTh CTYI€HTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBbHYIO JIUTEPATYPY, a B KOHIIE CEMECTPA JaTh CIIMCOK BOIIPOCOB IS TIOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHM IO AMCLUILIMHE CIeIyeT 00s13aTeIbHO NPOMH()OPMUPOBATh CTY1E€H-
TOB 0 BHJIE M (hOpMaxX TEKyLIeH U MPOMEXYTOYHON aTTeCTaluii MO AUCIHUILIMHE, CPOKaX UX MpO-
BEJICHMSI, YCIIOBUSAX JIOIYCKA K IPOMEKYTOYHOM aTTeCTalluu, IPUMEHAEMBIX BUAAX IIPOMEXKY-
TOYHOT'O KOHTPOJIA.

W3nmoxeHne TEOPETUYECKOr0 MaTepuasia JIOJDKHO COIPOBOXKAATHCSA WIUIFOCTPATUBHBIMU
npUMepaMu, TIIATEILHO OTOOPAHHBIMH MPENOJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYIHOCTH U
BBIKJIAJIKM TP PELICHNN 3a[ja4l HE OTBJIEKAJIA OT INIABHOTO: OCMBICICHUS UJIEU U CYTH IPUMEHSI-
eMbIX MeToJ0B. ClielyeT Bcerza yKa3bIlBaTh IIPUMEPhI IPAKTUUYECKOIO IPUMEHEHUS PaCCMOTPEH-
HBIX Ha 3aHATHUAX YpPaBHEHUH U GopMyIL.

[IpakTUyeckue 3aHATHS JOJDKHBI OBITh OPTaHU30BAHBI MIPEIOIABATENIEM TaKUM 00pa3oM,
YTOOBI OCTaBaJIOCh BPEMsI Ha NEPUOJUYECKOE BBIMOJIHEHUE CTYJEHTAMU HEOONBIIONW CaMOCTOs-
TEJIbHOU pabOThI B ayJUTOPHUHU ISl IIPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

[TpenonaBarens, BeAyIUi MPAKTUUECKUE 3aHATHUS, JOJDKEH COIIacoBbIBAaTh yueOHO-TeMa-
TUYECKHUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh €AMHYIO CUCTEMY 0003HAUYEHUH.

[TpenonaBaremnto cieayeT 10OMBAaThCS CUCTEMAaTHUYECKOW HENpPEepbIBHONW pPabOThl CTYAEH-
TOB B TEYEHHE CEMECTPA, HEOOXOMMO BBISBIISATH CUIIbHBIX CTYJEHTOB U MIPUBJIEKATh UX K HAYYHOH
paboTe, K Y4acTHIO B pa3HOT0 pOja OJIMMIIMAaX U KOHKypcax.

CTyneHT JOJKEH OLyIaTh 3aMHTEPECOBAHHOCTh MPENO0AaBaTeNs B JOCTUKEHUU KOHEY-
HOI'O pe3ylibTaTa: B NPUOOPETEHUH OOYYaroIMMHCS HPOYHBIX 3HAHWN, YMEHUH M BIaJCHUS
HAKOIJICHHOM MH(pOpManmei 1y peieHus 3a/1a4 B IpopeCcCHOHAIbHON e TeITbHOCTH.

6.1.1. O6pa3oBaTe/ibHbI€ TEXHOJIOTHH

[TpoBeneHue 3aHATHI U aTTecTallMii BO3MOXKHO B JUCTAaHIIMOHHOM (hopMare ¢ MpuMeHe-
HUEM CHUCTEMBbI TUCTaHIIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHoBe pa3padboTaH-
HBIX Kadenpoil «MaTemaTnka» 3IeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) no Bcem pasne-
JaM mporpamMmsi (cM. 1. 4.4).

[Topsinox npoBeneHus: paboOT B AUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUsIMU IIPOPEKTOpa MO yueOHOH paboTe W/MiIM LEHTPOM y4yeOHO-METOIMYECKoil pa-
0OTHI.

6.2. MeTtoauyeckue yKkazaHusi A 00y4al0mMXcs 10 0OCBOEHUIO
AUCHUTITHHBI

Paznesn 1: nuddepenunanbHoe ucuucjiaeHne pyHKuuii 01HOH nepeMeHHOi

[Mpu u3yuennu auddepeHnnanTbHOro ncurciaeHus QyHKIHA 0HO# TepeMeHHOiT 00paTuTe
BHUMAaHHWE Ha TIOHSTHE Tpe/esa GYHKIIMK B TOUYKE U METO/IBI €r0 BhrumciieHus. [Ipemern — ogHo u3
OCHOBHBIX TIOHATHI MaTteMaTH4ecKoro anamusa. [Ipu qupfc@eﬂwl d)eI[CJ'IOB (byHKuHH\HazLo
IPEeX/Ie BCETO, BBISICHUTD XapakTep HEONPeIeIEHHOCTH , 17" Yrotm

LO o0

OBJIAACTH TEXHUKOU PEIICHUSA 3ala4 Ha BBIYHUCIICHHUE MTPCACIIOB, HAAO 3HATH JIBAa 3aMCYATCIIbHBIX
npesena, TabauIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, MpaBuio JlonuTass, pa3nudHble MPUEMBI
PacCKpBITUA HeOHpeﬂeHeHHOCTeﬁ B 3aBHCUMOCTH OT BHUIA (1)yHKI_[I/II/I " peUIUNTb JOCTATOYHO 00JIB-
10€ KOJIMYECTBO 3a/1a4.

[Ipu u3ydyeHUH TEM, MOCBAIMICHHBIX MPOU3BOAHONW M muddepeHmany GyHKIAHA, HATO
OCMBICIIMTh HX T€OMETPUYECKUN CMBICII, TOHUMATh pa3Iuune MeX 1y HUMHU (TuddepeHIuan - 3To
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TJIaBHAs JIMHEWHAs JyacTh npupamieHus GyHkuun). TBep1o 3HaTh (Kak TaOIHIly YMHOXKEHUs) Gop-
MyJbl i depeHInpoBaHsT OCHOBHBIX 3JIeMEHTapHBIX (PyHKIMIA U mpaBuia nuddepeHupona-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmwiio AuddhepeHITMpOBaHUS CI0KHON PYHKITUN).

OOparuTe BHUMaHUE TaKke HAa 0coOeHHOCTH nudepeHupoBaHus QyHKINHA, 3aJaHHBIX
B HESIBHOM (hOopMe, ITapaMeTPHUECKH, Ha TIPUEM JIoraprupMudeckoro auddepeHInpoBaHusl.

Cremyer 4eTKO 3HaTh U yMETh MPUMEHATH AJITOPUTM HCCIeI0BaHUs (PYHKIMNA U TIOCTPOe-
HUS TpaUKOB: onpeeieHIue TOYEK pa3phiBa (M UX KiacCU(PHUKAIINIO), aCHMITTOT Tpaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAIBHOI ), HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIINH, CYIECTBOBAHUS JIOKATBHOTO KCTPEMyMa, MMPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
(GyHKINU ¥ TOUEK Tepernoa.

Paznen 2: nudpPepenuunaibuoe ucuncienne GyHKIUI HECKOJbKHX NePeMeHHbIX

[Tpu u3ydyeHnn 1aHHOTO pa3zena 00paTUTe BHUMAaHUE Ha TO, 9TO (YHKIIUS IBYX ITEPEMEH-
HBIX MMEET HaIJISIIHbI T€OMETPUYECKUI CMBICI — 3TO IOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hazio ocMbICIUTD TOHATHS YaCTHBIX IPOM3BOIHBIX U OJIHOTO quddepeHiaia 1 0cooeH-
HOCTh MX BBIYUCIICHUS, OBJIAJCTh TEXHUKON BBIYMCICHUS MPOU3BOIHBIX OT CIIOKHOW (DyHKIHH

HECKONBKUX epeMeHHbIX. Crenyer oOpaTHTh BHUMAHUE Ha TO, 4To uis yskun Z = Z(X, Y)

0z 0°z
oxoy  dyox

CMEIIaHHbIe YaCTHBIE POU3BOIHBIE BTOPOTO MOPSIKA PABHBI MEXKIY COOOIA: (Teo-
pema llIBapma), To ecth mOpsAAOK UG GHEePSHIIMPOBAHMS HE UMEET 3HAUYCHUS.

Jns GyHKIIMY HECKOIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHHUS (DYHKIIUHU B IPOU3BOJILHOM
HAIPABIICHUU XapaKTePU3yeTCs MPOU3BOAHON 10 HATIPABICHUIO, & HAUOOJIBIIAsE CKOPOCTh U3Me-
HeHust QYHKIMK OyJeT B HAMpaBICHUH BEKTOpa rpalieHTa.

Crnemyer oOpaTUTh B 3TOM TeMe BHUMaHUE Ha HEOOXOIMMOE U IOCTATOYHOE YCJIOBHS CY-
[IECTBOBAHUS IKCTpeMyMa (GYHKIIUH HECKOJIbKUX MEPEMEHHBIX.

Pa3nen 3: HHTErpajlbHOC HCYUCJTCHUEC

B uHTerpanbHOM HCUMCIEHNH pelIaeTcs 3a1a4a, 00paTHOM TOH, KOTopasi paccMaTpuBa-
nack B 1 depeHIIHaTbHOM HCUHCICHHH: HeOOXOTMMO HalTH uTst fanHo# dpyrkmun T (X) Takyio
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(byHKLUIO, TPOU3BOAHAS OT KOTOpOH ObuIa OBl paBHA 3aaHHON. HTerprpoBanue GpyHKIHiA — 10-
CTaTOYHO CJIOKHBIN pa3/ie)l MaTEMAaTUKH, OBJIAIETh KOTOPBIM MOKHO TOJIBKO, €CIIU CTYJEHT «BO3b-
MET» JI0CTaTOYHO OO0JIBIIOE KOJTMYECTBO HHTETPAIOB PAa3HOTO TUIIA.

Hano tBepao 3HaTh TaOnMIly MHTEIPajloB OT OCHOBHBIX 3JIEMEHTapHBIX (YHKLIMH, OCHOB-
HbIE€ METO/Ibl HHTEIPUPOBaHMS (3aMEHa IIepeMEHHOM, MoABEeICHHE M0 3HaK auddepennnana, nu-
TErpUPOBAHUE 10 YACTSIM, IPUEMBbI BBIYUCICHUS UHTETPAJIOB OT PALMOHANBHBIX Jpo0eH, OT pas-
HOTO THIIa TPUTOHOMETPUUECKUX (PYHKITHI).

Hazno ocMbICIUTE €IMHCTBO MOAXO0/A K IIOCTPOEHUIO ONPEICIICHHBIX, KPATHBIX, KPUBOJIM-
HEHHBIX, [IOBEPXHOCTHBIX MHTEIPAJIOB — IIOCTPOCHUE HEKOTOPOM MHTErpajbHOM CyMMBI U IIpe-

JIEITBHBIN TEPEXO/I.

3HaTh TEOMETPUYECKHI CMBICIT U OCHOBHYIO ()OpPMYJTy BBIUMCIICHUS ONPEICICHHBIX HHTE-
rpanoB — popmyity Hetorona — JleiitbHuna, reomerpuueckue u GpuU3ndecKue NpuiIoKeHHs onpesie-
JICHHBIX U KPAaTHBIX MHTErPAJIIOB, YMETh HAXOIUThH ILJIOLIAb TUIOCKOW (DUTYpBI, [UIMHY KPUBOA,
00BbEM U IIOLIA/Ib IOBEPXHOCTH TE€J BpAILICHHS.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

OIIK-1. Cmocoben NPpUMCHATH CCTCCTBCHHOHAYYHBIC U 06I_H€I/IH)KCHCPHLIC 3HaHHs, MCTOABI

MAaTCMAaTU4YCCKOro aHajiu3da MW MOJACIIMPOBAHUA,

HCCIICAOBAaHUA B HpO(bCCCHOHaHLHOﬁ ACATCIIBHOCTH.

TCOPCTUUCCKOTO U OKCICPUMCHTAJIIBHOI'O

OIIK-1.1. 3uarth:
Metonrnl
MaTeMaTHYECKOTO
aHaym3a u
MOJIeTTUPOBAHUS,
TEOPETUYECKOTO U
HKCIIEPUMEHTAIBHO
r0 WCCIICIOBaHUS B
npodeccuoHanbHOM
JESTCIIbHOCTH.
OIIK-1.2. YmeTsb:
IIpumeHnATH
€CTECTBEHHOHAYYH
BIC "
0O0IIenHKEHEPHbIE
3HAHUS.

OIIK-1.3.
Baaners:
Metonamu
MaTEeMaTHIECKOTO
aHanmza u
MOJICTTUPOBAHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTATHHO
T'O UCCIICIOBAHMSI.

OO6yyarommiics
JIEMOHCTPHUPYE
T IIOJIHOE
OTCYTCTBHE
583071
HEIOCTATOYHOE
COOTBETCTBHUE
Marepuany
JHCIHIINHEI
3HAHUIA,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETCHITUM
JMCIATITNHEI
«3HaTh»  (CM.
m. 3).

OO6yyarommuiics
JIEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHE
CJEAYIOIINX
3HAHUIA,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETCHITUH
JIMCITAIIIHHEI
«3HaTth» (cM. T
3).
Honyckarorest
3HAYUTEITbHEBIC
OIINOKH,
TIPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HAHWH, II0
pany
ImoKa3aTeliei,
oOyJaromuiics
HCIBITEIBAET
3HAYNTCILHBIC
3aTpyIHECHUS
npu
ONEPUPOBAHUM
3HAHUSIMU ~ TIpU
WX TMEpEeHoce Ha
HOBBIC

Obyuaromuiics
JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBUE

I (S13% (0111504
3HAHU,
YKa3aHHBIX B
WHMKATOpaX
KOMIIETECHITUI
JIACITUILIAHEI
«3HaTh» (CM. TI.
3). Ho
JIOTTYCKaOTCs
HE3HAYUTEIbLHBI
e OIIIMOKH,
HETOYHOCTH,
3aTpyaHEHUS
pu
AHAJTUTHYECKUX
oreparusx.

Obyuarommiics
JTEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
(21390111704
3HAHUMH,
YKa3aHHBIX B
WHKATOpaXxX
KOMIIETEHIIU I
JTUCTIUTLTAHBI
«3HaTh» (CcM. T
3). CBoboaHo
onepupyer
MPUOOPETEHHBIM
Y 3HAaHUSIMHU.
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CUTYaIINH.

OIIK-6. CnocobGeH aHamu3WpOBaTh H pa3padaThiBaTh OPraHU3AIMOHHO-TEXHUYECKUE H
HSKOHOMHUYECKUE MPOIECCHl C MPUMEHEHUEM METOJ0B CUCTEMHOTO aHaju3a U MaTEMaTUYECKOIO

MOACIINPOBAHUA.

OIIK-6.1. 3nHaTb:
Metonasnl
CUCTEMHOT'0
aHaamnsa,
MaTeMaTHYECKOTO
MOJICJIMPOBAHUS,
pa3paboTKu
OpraHU3aIMOHHO-
TEXHUUYECKUX u
HKOHOMHUYECKHUX
MIPOLIECCHI.
OIIK-6.2. YMmeTb:
AHanu3upoBaTh,
MOJCIIUPOBATh,
pa3pabaThIBaTh
OpraHU3aIMOHHO-
TEXHUYECKHE u
SKOHOMUYECKHE
MIPOLIECCHI.

" Hasbikamu
aHaImn3a,
pa3paboTku
OpraHU3alMOHHOTE
XHUYECKUX u
SKOHOMHUYECKHUX
MIPOIIECCHI c
MIPUMEHEHUEM
METO/IOB
CHUCTEMHOTO
aHajam3a u
MaTeMaTU4eCcKoro
MOJICITUPOBAHUS.

OOyuarommiicst
JIEMOHCTPHPYE
T IOJIHOE
OTCYTCTBHE
3 R0
HEJIOCTaTOYHOE
COOTBETCTBHUE
MaTepuany
JTHMCILHIIINHBI
3HAHUIA,
VKa3aHHBIX B
WHKATOpaX
KOMIIETEHIIN
JUACITUILIHHBI
«3HaTh»  (cM.
m. 3).

OOyuarommiicst
JIEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHUE

o1 (1 4% {0)1117.4
3HAHUIA,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHIIN
JTACTTUTIINHBI
«3HaTth» (cM. T
3).
Honyckarorest
3HAYUTEIbLHBIC
OIIINOKH,
MPOSIBIISIETCS
HEJI0CTATOYHOCT
b 3HAHHH, 110
pAany
ImoKa3aTelei,
oOyJaromuiics
HCIBITEIBACT
3HAYUTCILHBIC
3aTpyIHEHUS
npu
OTIEPUPOBAHUU
3HaHUSIMU ~ TIpU
WX TepeHoce Ha
HOBBIE
CUTYaIH.

OO6yuaromuiics
JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBUE
CJICTYIOIINX
3HAHUM,
YKa3aHHBIX B
WHKATOpaX
KOMIICTEHIIU
JUACITUILIHHBI
«3HaTh» (CM. TI.
3). Ho
JIOTTYCKa0TCs
HE3HAYUTEIbHBI
e OIIINOKH,
HETOYHOCTH,
3aTpyaHEHUS
npu
AHAJTUTHYECKUX
oTieparusx.

OO6yuarommiics
JIEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CJIEYIOIIUX
3HAHUM,
YKa3aHHBIX B
WHKATOpaX
KOMIIETEHIIU N
JUCITUTUTAHBI
«3HaTh» (cM. I
3). CBoOoaHo
OTepupyeT
IPUOOPETEHHBIM
Y 3HaHUSIMHU.

DoHJ OIEHOYHBIX CpeACTB NPCACTABJICH B HpI/IJ'IO)KCHI/II/I 2K pa6oqe171 nmporpamMme 1 BKIIHOYACT

pa3Iens:

1. Metoasl KOHTPOJIA U OICHUBAHUA PC3YJIbTATOB 06y‘-ICHI/I}I.

2. llIkana 1 KpUTEPUU OIICHUBAHUS PE3yIbTATOB O0YUCHUSI.

3. O11eHOUYHBIE CPE/ICTRA.
3.1. Texyuuiif KOHTPOIIb.
3.2. [IpomexxyTodHast aTTecTaIus.
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Ilpunoswcenue 1

TemaTHyeckui mjiaH ANCIHUIIJINHBI «MaTteMaTHYeCKHil aHAJIU3) 1O HanpaBJCHHUIO MTOATOTOBKH

09.03.03 «Ilpukaagnas nuapopMaTHKA»

Hpoduns «npopMaunoHHbIe TEXHOJIOTUU YIIPABJIeHUs OM3HECOM»

(bakasaBp)
®opma 00y4YeHUS - OYHAS
I'ox natopa 2023/2024
Buasbi yuedHoii padoThl,
Buabl camocrosiTe1bHOM pa- Dopmbl
BKJIIOYAsl CAMOCTOSITEIbHYIO G0TEI
= paboTy CTy1eHTOB arrecra-
=" ’
e 3) 2 ? CTy/IeHTOB L
o Paznen 2 % 2 H TPYI0EMKOCTh B 4acax
-]
= L
@) Q Pe-
J | I/C | JIa6 | CPC | KCP | K.P. | KL | PTP | ¢e- | K/p | D 3
par
Bropoii cemecTp
Paznea 1. lu¢gdepenuuanbHoe uc-
ynciaeHue GyHKUMA 0IHOM nepeMeH-
HOM. YncnoBas nocienoBaTeabHOCTb.
[Ipenen ynciaoBO# MOCIEAOBATEILHOCTH
1.1 2 1 2 2 4 +

u ero cBoicTia. [IpaBuna npenenbHOro
nepexona. Oyukmus. [penen byHkumm.
Teopemsl 0 penenax GyHKIUU.
Boiiaua 3ananuii PI'P Ne 1 no maTte-
MATHYECKOMY AHAJIM3Y.
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1.2

IlepBblif 1 BTOpOU 3aMeyaTeIbHbIE TTpe-
nensl. beckoHeuHo Marbie 1 0ECKOHEYHO
OOJILIIIME BEIUYUHELL OJKBHUBAJICHTHEIE
0OECKOHEYHO MaJjible BEIUYMHbBI. PacKpbl-
THE HEOIPEIEIECHHOCTEN pa3HOro THIIA.

1.3

HenpepsIBHOCTD (QYHKIIMIA B TOYKE U Ha
npoMexyTke. OJHOCTOPOHHHME  Ipe-
nenbl. Touku paspeiBa (PyHKUIMH, HX
KJaccuuKanus.

1.4

[TpousBognas Qynkuuu. ['eomerpuue-
CKMIl M MEXaHWYECKHA CMBICI IPOU3-
BoaHOU. [IpaBuna nuddepeHurpoBanus
U (OPMYIIbI BEIYUCICHUS TPOU3BOIHBIX.
Tabnuma mpou3BOIHBIX OCHOBHBIX JIie-
MeHTapHbIX QyHkumii. Texuuka mudde-
pEHLUPOBaHUSA

1.5

Huddepenunan. [IpousBonnsie u aud-
(depeHnrampl BRICIIUX TOpsSAKoB. [Ipu-
ONKEHHBIE BBIYMCICHUS C TIOMOIIBIO
nudepeHnmanos.

1.6

ITpaBuno Jlonurans. @opmyna Teitnopa.
Pa3noxeHnss OCHOBHBIX 3J€MEHTapHBIX
¢ynkuuit o gopmyne Teiinopa. [pu-
ONMM)KEHHBIE BBIYMCICHHUS C TOMOILBIO
dopmyinsr Teitnopa.

1.7

OcHoBHble Teopembl auddepeHranb-
HOTO  HMCUUCIEHHUS. MOHOTOHHOCTh
byHkMHM, sKcTpemMmyMbl. Heo6xoanmblie
U JIOCTaTOYHBIE YCJIOBHS MOHOTOHHO-
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CTH, JIOKAJILHOTO 3KcTpeMyMa. Mccneno-
BaHHE BBIMYKJIOCTH Tpaduka (yHKIUH.
Touku neperuoa.

1.8

OO0mas cxema rccae10BaHus GYHKIUU U
noctpoeHuss ee rpaduka. CBoiicTBa
GbyHKIMI, HENpepbhIBHBIX Ha OTpE3Ke.
HauOonbiiee 1 HanMeHbIIee 3HAYCHUS
(GyHKIIMHM Ha OTpe3Ke.
CamocrosiTesbHas padora Nel Ha ce-
MHHape N0 (PYHKUHMSAM OJHOI mepe-
MEHHOH

1.9

Pa3znen 2. ®yHKIHUA HECKOJBLKHX Iie-
pemMenHbIX. [Ipenen u HENPEPHIBHOCTD.
OCHOBHBIE  CBOMCTBAa HEMPEPBHIBHBIX
¢dbyukuuii. Yactaele npoussoansie. [1on-
HBIH quddepeHunar.

Briiaua 3axanunii PI'P Ne 2 o ¢pyHk-
LUMAM HECKOJbKHMX NePEeMEeHHbIX

1.10

[Ipou3BoaHbIE CIOXKHON (PYHKIIMU He-
CKOJIbKUX TMepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AU(depeHIInaIbl BBICIINX
nopsinkoB. Teopema IllBapuma. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ panneHt.

10

1.11

DkcTpeMyM (QYHKIIUU HECKOIBKUX TIepe-
MeHHBIX. HeoOXoaumble 1 T0CTaTOYHbBIE
YCIIOBHS DKCTpEMyMa.
CamocrosiTesibHas padora Ne2 Ha ce-
MHHape N0 (PYHKIHUSAM HECKOJIbKHUX
nepeMeHHbIX

11

1.12

Pasznea 3. UnTerpajibHoe HCUMC/IEHHE

12
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[TepBoobOpasnas. HeompeneneHHslii vH-
Terpajl U ero cBoicTBa. Tabiuma uHTE-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHKumiA. MeTol HemocpeaCTBEHHOTO
WHTETPUPOBAHUS.

Beiaaua 3aganuii PI'P Ne 3 o unTe-
[PAJLHOMY HCYUCIEHHIO

1.13

WHTEerpupoBaHue C MOMOIIBIO 3aMEHbI
[IEPEMEHHOM, NOJBEJCHUEM IIOJ 3HaK
muddepennuana. Meroa HHTErpUpPOBa-
HUS 10 YacTsIM

13

1.14

HHTerpupoBaHue pamMOHAIBHBIX JIPO-
Ocii MHTErpUPOBAHUE HEKOTOPHIX BUJIOB
UPPALMOHATILHBIX 1 TPUTOHOMETPHYE-
CKUX (PYHKIIHIA.

14

1.15

3aauu, IpUBOJAIINE K NOHITHUIO OIpe-
JIeJIEHHOT0 uHTerpana. CBolcTBa ompe-
neneHHoro uHrerpana. @opmyna Hero-
ToHa-JIeltOHMIa. 3aMeHa IepeMeHHO 1
WHTEIPUPOBAHUE II0 YacTSAM B OIpee-
JICHHOM HHTErpase

15

1.16

[TpunokeHus ONpeneIeHHOro HMHTe-
rpajia B TeOMETPUH U MEXaHUKe (BbIYHC-
JeHWe IUIoIaJell IUIOCKUX  Quryp,
JUIMHBI KPUBOM, 00EMOB, IO 1o-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO U
BTOPOTO pOJia, UX CBOMCTBA.

17

1.18

3ajauu, TpUBOASIINE K KPATHBIM HHTE-
rpajaM. JIBOWHOM W TPOWHOW HHTE-
rpaJibl, UX CBOMCTBA. BhIuncieHne ABou-

18
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HBIX MHTErpajoB CBEICHHEM K MOBTOP-
HbIM. ['eomerpuueckne U QpuU3NYeCKue
MPUIOKEHHUS KPATHBIX HHTETPAJIOB
KouTtpoJsbHoe TecTHpoBaHHe

®opma aTTecTAllMU

19-21

Bcero 4acoB 1o JHCHUIINHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OH/JI OHEHOYHbLIX CPEJICTB
MO JUCHUIIMHE

«MareMaTHYECKUH aHAJIN3)

Hanpasnenue noarorosku: 09.03.03 «IIpuknagnas napopmMaTuka
[Tpoduns: «MHDOpMATMOHHBIC TEXHOJIOTHH YIIPABICHUS OU3HECOM)
®opma 00yueHHs — OUHasl.

Kadenpa: «MaTemarukay

1. MeToabl KOHTPOJISA ¥ OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHHUsA

JInst KOHTPOJIS yCIIEBa@MOCTH M KauyecTBa OCBOCHUS AUCIHMITIMHBI HACTOSIIEH TPOTrpaMMOit
IPEIYCMOTPEHBI CIETYIOIINE BHIIBI KOHTPOJIS:
- KOHTPOJIb TEKYILEH ycrieBaeMOCTH (TEKYIIUI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (3K3aMeEH).

2. llIkayia 1 KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHUs
®opMa NPOMeKYTOUHOI aTTeCTAUU: IK3aMeH

[IpomexyTouHas arrectanus o0yJaroumxcs B popme 3K3aMeHa MPOBOIUTCS 110 pe3yJibTaTaM
BBITIOJTHEHUSI BCEX BUJIOB yUeOHOM pabOoThI, IPETyCMOTPEHHBIX YU€OHBIM IJIAaHOM [0 JAaHHOW IHCLHU-
IUIMHE, TP 3TOM YUYUTBIBAIOTCS PE3yibTaThl TEKYILErOo KOHTPOJS YCIIEBAEMOCTH B TE€UYEHHE ce-
MecTpa. OneHKa CTeNeHH JOCTHXKEHUS 00yJarolUMUCS MJIAaHUPYEMBIX Pe3yIbTaToB O0Y4YEHHUS I10
JUCLUIUINHE NPOBOJIUTCS MPENOJABATENIEM, BEAYIIIUM 3aHATUS 10 AUCLUIIIIMHE METOJIOM JKCIIEpT-
HOU oneHkH. ITo uToram mpoMexyTo4HoO# aTTeCTalMy MO AUCLHUIIIIMHE BBICTABIAETCS OLIEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yAOBIETBOPUTEIBHO» UIH «HEYJOBIETBOPUTEIBHO.

MIxkana oueHUBaAHUA Onucanue

BeimonHeHs! Bce o0si3aTesbHbIE YCJI0BHSI NMOATOTOBKHM CTY-
JAEHTAa K INPOMEKYTOYHOH AaTTeCTAlMH, IIPEIYyCMOTPECHHbIE
IporpamMmon TucuuIuIMHbl. CTYJIEeHT AEMOHCTPHUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
OTnn4HO TabJIMLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBBIKAMM, IIPUMEHSIET UX B CUTyalUsIX HNOBBIIMIEHHON CIIOXHO-
ctu. Ilpu sToM Moryr OBITH JONYLIEHBl HE3HAUUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYAHEHHs MPHU IMEepPeHOCe 3HAHUN U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIC 3a1a4H.
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Xoporo

BrimonHensr Bce o0si3aTesibHbIE YCJIOBHSI MOATOTOBKHM CTY-
JIeHTa K MPOMEKYTOYHOH aTTecTallUM, INPEIyCMOTPCHHBIC
nporpammoil aucuumIuHbel. CTyJeHT IEeMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMECHUH, HABBIKOB ITOKA3aTEIISIM, IPUBEICHHBIM B
TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMH,
HaBBIKaMU. B TO ke BpeMsi IpH OTBETE JIOMYCKAeT HECYIIECTBEH-
HbIE MOTPEIIHOCTH, 3a7ayll pelaeT ¢ HeloueTaMH, HE BIHAIO-
MM Ha OOLIHIA X0 PEeIICHHS.

yI[OBJ'IeTBOpI/ITCJ'IbHO

BrinonHensl Bce 00s13aTesibHbIE YCJOBHS MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH AaTTecTallMu, IPEIyCMOTPEHHBIE
nporpaMMoil TuciuIuiHbel. CTyIEHT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTeNsIM, IPUBEICHHBIM B
TabluIax, onepupyeT NpUOOPEeTEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMu. Ho moka3bpiBaeT HermyOOKue 3HaHMs, IPU OTBETE HE
JIOITYCKaeT IpyObIX OMIMOOK WK MIPOTUBOPEUHii, 0JJHAKO B (op-
MYJIUPOBAHUU OTBETA OTCYTCTBYET JOJDKHAs CBSI3b MEXAY aHa-
JN30M, apryMeHTalueil U BBIBOJAAMHU, B PEIICHUH 3a/lad MOTYT
CoJIepKaThCs rpyOble OMMOKH. J{71s1 momyueHus MpaBUIbHOTO OT-
BeTa TPeOYIOTCA YTOYHSIOUINE BOTIPOCHI.

HeynosnersopurensHo

He BrbinosnHeHbl 00s13aTe/ibHbIE YCJOBHUSI NMOATOTOBKH CTY-
JAEHTa K INPOMEXKYTOYHOH AaTTeCTAlMH, IIPEIYyCMOTPEHHbIE
nporpammoit aucuuiuineel, MW cTryneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHU, HABBIKOB IIPUBEACHHBIM
B Ta0JIMIIaX, JOMYCKAIOTCS 3HAYUTEIbHbIE OIINOKH, TPOSIBISAETCS
OTCYTCTBHME 3HAaHUW, YMEHUH, HAaBBIKOB II0 PsiAy IOKa3aTelew,
CTYIEHT UCHBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHUS IIPU OIEPH-
pPOBaHUU 3HAHUAMU U YMEHUIMU.

3. OnleHOYHbBIE CpeACTBA

/1

HaunmenoBauue
OIIEHOYHOTO Cpe-
CTBa

[IpencraBnenue oue-
HOYHOT'O CPEZCTBA B
DdOC

KpaTkas xapakTepucTHKa OLEHOYHOTO
CpecTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpenctBo MpoBEpKH YMEHUHN NPUMEHSTh
MOJIyYEeHHbIE 3HAHUS JIJIsl pellleHus 3a/1ad
ONPEAEIEHHOr0 TUMAa MO TEME WIN pa3-
Jeny

KOHTpOJIBHLIC 3aaa-
HUA

20



2 | PacuerHo-rpadu-
geckas pabora

(PT'P)

CpencTtBo NMpoBEpKH YMEHUN NPUMEHATH
HOJTy4eHHbIE 3HAHUS 110 3apaHee Olpese-
JICHHOM METOJMKE Ui DPEUICHUs 33134
WIA 33JaHdil 0 MOAYNIIO WM JHCLHU-
IUIMHE B LIEJIOM.

Kommekr  3amanuit
JUTSI BBITIOJTHEHUS pac-
YeTHO-TpapUIeCKOM
paboThI

YcTHbIM onpoc co-

Cpe,ﬂCTBO KOHTPOJIsI, OPraHu30BaAHHOC KaK
cricnuajbHas 6606,[[3. neaaroruucCKoro pa-
OOTHHKA C O6y‘IaIOHII/IMCH Ha TEMBbI, CBA-

Bomnpocs o

CKUX 3aJaHuil.

3 OeceoBaHue, 3aHHBIC C M3y4aeMOM AUCIMIUIMHON, U pac- | TeMam/pasienaM Auc-
(YO) CYMTAHHOE HA BBIACHEHHE 00beMa 3HAHUU LUIUTHHBI
00yJaromerocs o OMpeeICHHOMY pa3-
neny, TeMe, IpodiemMe | T.11.
CucreMa CTaHIAPTU3UPOBAHHBIX 3aJaHHM,
Tect [TO3BOJISIONIAS aBTOMATHU3HPO-
4 Bapuanr tecra
(T) BaTh MPOLEAYPY U3MEPECHHSI YPOBHS 3HA-
HUN ¥ YMEHUI 00yJaromerocs.
5 | Ox3amenanuonnbie | CpeAcTBO MPOBEPKU 3HAHWM, YMEHHH, | DK3aMeHallMOHHbIE
OMIETHI HaBBIKOB. MOJKET BKIIFOYATh KOMIUIEKC TEO- | OMIIETHI
(9B) PETHUYECKHUX BOIMPOCOB, 3aja4, IPaKTHYe-

OI_IGHOLIHBIG CpeAcCTBA TCKYILICTO KOHTPOJIA YCIICBAEMOCTU BKIIFOYAOT KOHTPOJIBHBIC BOIIPOCHL

3.1. Tekyuiuii KOHTPOJIb

" 3a7laHUs B q)OpMC 0JIaHKOBOT'O TECTUPOBAHUA JII KOHTPOJISA OCBOCHHA O6yT~IaIOHII/IMI/IC$I pasacioB

JTUACHUIUINHEL, ipreM PI'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

PacuyerHo-rpadguyeckas padora Nel no nuddepenunanbHoMy HCUHCICHUIO QYHKIUH OXHOM

NepeMeHHOH

KpaTkoe copepxxaHue 1 dTanbl pacdeTHO-Tpapuieckoi paboThI:
[Ipenen yucnoBoil nocne0BaTeNbHOCTH, IIpeen QyHKINH.
HccnenoBanue GyHKIIMKA HA HEPEPHIBHOCTb.

Brruncnenue npou3BoAHBIX (QYHKIUH.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPaPUKOB.

PacuetHo-rpadguyeckasi pa6ora Ne 2 no pyHKUMAM HECKOJIbKUX NepeMeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
@OYHKINY HECKOJIBKUX NEePEMEHHbIX. YacTHbIe MPOn3BOAHbIE. [IpON3BOHBIE OT CIOKHBIX PYHK-
muil. [Tpon3BoiHas 110 HANIPABICHUIO U TPAIUEHT. DKCTPeMyM (DYHKIIMH JBYX MTEPEMEHHBIX.

PacuetHo-rpaduyeckasi pa6ora Ne 3 10 HHTErpajbHOMY UCUHMCICHUIO.

Kpatkoe copepkanue u 3Tarbl pacdeTHO-rpaduaeckoit paboThI:

Ilepswiii sman:

MGTOZ[bI HHTCTPUPOBAHUA. Brraucnenune HCOMPCACIICHHBIX NHTCTPAJIOB.

Bmopoti sman:
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[TpunoskeHus onpeeeHHbIX HHTErpalioB. MccienoBanue cXoAMMOCTH HECOOCTBEHHBIX UHTErpa-

JIOB.
KoMmmiekT 3apannii
JJIS BBINOJIHEHUS pacyeTHO-Tpaduyeckux pador (PI'P)
no aucounianie «MaTteMaTHUyecKii aHAIU3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OAHON NepeMeHHOI

1. Haiitu npenensr:

Iim(2—n)2—(1+n)2 N [

, lim
= (1+ n)z—(2—n)2 e dn4+54n
(202 + \nz -
lim|— |, Iimn( ,—_n), (ne10V™
e 2n°+1 ) e W1 IimL n+1 )
h )
. 2x%+ 11x + 15 Ay
lim=*> """ ™ lim A
x>-3 X+3 x-05in 3X
lim2™"— 5" lim sin 3 lim (13X ) un
N—>o0 3n+2+ 5n x—0 1_ex2 X—=+0
0, x<—r7

2. ViccnenoBaTh Ha HETIPEPHIBHOCTD U BBIIOTHUTB UEPTEX: Yy =4SN X, — 7<X<0

7,Xx>0

3. Haiitn mpon3BoqHYIO QYHKITHH:

2(3x° +4x*-x-2)  y=Inarcsin }—e“— .
y: .

154X
(x: 3t2+1
y:arctgw_ J 3t
J2 | (P
y=sin|_ t|
\3 )
COS 6X ) 1 .
= " =arctg” ———+sinIn2
y 3sin(12x+1) Y g 1 — 2%2 ol X

X

y:arctgsln—’*2C _
X+2 Y (&)

. X3 - t

sin(x—2y)+—=7x x=e'cost,y=e€ cost
y

4. CocTaBUTh ypaBHEHHs KacaTeJIbHOM M HOPMajH K JaHHOW KPHUBOH B TOYKE ¢ abcumcco X :

y =X+ 8x =32, X,=4.

w2
5. IIpoBecTu MOTHOE UCCIIEIOBAHKE U TTIOCTPOUTH TpaduK f ( X) =X +—2
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(I’yHKIIHH HECKOJBbKHX NNEPEMECHHBIX
5 X + 3y
1. Haiitu yacTHBIE ITPOU3BOAHEBIC BTOPOI'O IIOpsAaAKa, YGCI[I/ITI)CH, qTo 7! — 7' - 7 =
Xy .

yX Xy

2

y
Vx

2. Haiit rpaguent pynkiuun z=f (X, y) Br1ouke My(Xo,Yo): 2= M, (4,6) .

3. UccnenoBath Ha SKCTpeMyM GYHKIHIO Z=X —X+Y +2Y

HNurerpuposanue

BuIuucauTh HQOIIpEIIeJIEHHbIe I(IHTeraJIbI
| A , [x-27%dx, I(X +1)eXdX, [xcos3xdx, [e*cosxdx,

2(x + Jx
X+18 in?
dx dx J. dx X +1 sin °x
’ 7 X - 6 X + 2
jx2—6x+18 jx2+6x+5 ( )X ) j><2+3°'X’ jcoszxdx’
BI)I‘H/IC.]'[I/ITI) onpeueneﬂnble I/IHTeraJ'II)I

7.6 1 dX 1 ¢’ dX

[ 3sin * x cosxdx, [(x—1)e*dx,

) N L
6 dx FL0X gx,  f dx . TX22+2>%IX,
{m  aretgx 1(‘3*—"5)— O*—H—

dx
Jirax

1

J3 3 2 7.6

[ —dx [vV4 —x*dx, I3sin2 X cos xdx , I
0 0 0

o 142

1 e dx
[onerax [

Heco0cTBeHHbIE MHTETPAJIbI

1. VkaxuTe, KaKoi W3 HECOOCTBEHHBIX HHTETPAIIOB ABJISIETCS CXOIAIIAMCST
[Vxd%, [x dx, [Vxdx.
1 1 1

2. Beraucnurs HUHTCIrpajl, YCTAHOBUTL €T0 CXOAUMOCTD HUJIM paCXOAUMOCTDb »dx

14+ X2

0
3. BbIumcIuTh HHTETPal, YCTAHOBUTH €r0 CXOAUMOCTh HJIH PacXoauMocTh | Inxdx
1

a
4. BpIYnucIIuTh HECOOCTBEHHBIN HHTETpall IT YCTaHOBUTB €TI0 CXOIAUMOCTb HJIU
0/ X

PacxoJUMOCTb.
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~dx
5. Beruncautb HecoOOCTBEHHBIN HHTErpal J—, YCTaHOBUTH €r0 CXOJUMOCTb WIIN
° X
PacxoauMOCTh. B
dx

6. Beraucnurs HUHTCrpaj, YCTAaHOBUTD €T0 CXOAUMOCTD UJIM paCXOAUMOCTDb I

1+ x?

—00

o0
7. BblUNCAUTD UHTErPajl, yCTAHOBUTD €TI0 CXOAUMOCTb WM PaCXOIUMOCTh I Inxdx
1
1
dx

8. Brruuciauts HecOOCTBEHHBIN HHTerpaHI >
21 X

, YCTAHOBUTD €0 CXOOAUMOCTDb HUJIN

PacxoaruMOCTb.
Kparnble uHTErpaibl

1. VI3MeHuTh NOpsA0K HHTErPUPOBAHUS B IBOMHOM HUHTETpajie

2 6—X 2-y

1
a. J; dxz_[f (x, y)dy, b. J; dy yf (%, y)dx.

2. BerauciuThb 1L[(lO— x% — y?)dxdy, D={(xy)l1<x<2, 0<y<2}.
(

3. Berancnuth

H(lezyz +16x3y3)dxdy;

()

Dix=1y=x,y=—+

4. BerauciauThb

[ (x*+y)dxdy, D — MHOXecTBO TOUYEK MIOCKOCTH, OTPaHHYEHHOE THHUAMH
)

(D

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

5. Haiitu nnomane GUrypsl, OorpaHMuE€HHON TaHHBIMH JTUHUSIMU
y=3/x,y=4¢e",y=3,y=4
6. Haiitu niomane GUrypsl, orpaHH4eHHON TMHUSAMHU Y = X, y=—X+2

8 Haiitn oObeM Temna, MoTy4eHHOTO BpalieHueM BOKpyr ocu OY Gurypsl, orpaHU4eHHON JTHHU-
3
amu y=X, y=1 x=0.

9. Haiiti 00beM Tema, MOIyIeHHOTo BpamieHrneM BOKpyT ocu OX ¢urypsl, orpaHHYeHHOMN JTHHU-
2

AMU y=X2, y =X.

KonTpoJsbHbIe padoThl (IpUMeEpPHI)

BapuaHT

1. Noctpoutsb rpadumk: Y = 3C0S 2X
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2. Halitn npegen!:

_ (5-n)’ +(5+n)’ 1- cos 2x R b )
1) lim > - 2)lim ———— 3) lim——;
">(5-n) —(5+n) -0 ¥ _1 xo2x = 2% +X—2

4) limVx*—x -1 5) Iimf1+ xcost\‘xize) |im(X—\/'X2——)Hrl)

2 In(x-1) -0\ 1+ x cos x J x>
X, Xx<0

2
3. WccnenoBaTb Ha HEMPEPLIBHOCTb U BbINONHUTb YepTex: Y = JX ,0<x<2

|L3,x>2
BapuaHTt
1. HalTn nponssoaHyto Y, :
X
a) y = arctg® In—~% 6)V =
X+ 2 )y (\{)
. X3
B) sin(X—2y)+_—=7x Hx=e'cost, y=e'cost
y
(1 1)
2. Haittu |imL———|
x| X arctgx
» 1

3. MpoBecTn nonHoe nuccnegosaHme v nocTpoutb rpaduk | (X) =X +—
X

Bapmuanr.

ou

Nel. Boraucnuth pon3BOIHYIO 110 HAMTPABICHAID —— y HANTH MOY/b BEKTOpPA TPaJHEHTA JUIs

0S

X
(ynkmn U = 2Xy + T +7° Brouxe A(6;9;1) B HANIPABIEHNH, COCTABISIOMIEM C OCIMHU KOOD-

3 6 T
quHar yrasr C0SQ =, COS pB=_,r<_.
7 7 2

Ne2. Mcenenosats Ha sketpemym dynxunio Z = Xy(1 —4x° —4y) -5 .
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiiru %

Bapuant

Bboryucaume:
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16 2
dx

1. l&_z. 2._|l(2x+1)- In xdx..

3x2-4 sin *3x 2% —1
3. | ———dx. ——dx. 5 | —————dx.
J.x2+4x 4-'[00523)( I\/4—2x—x2
l. Brraucnuts HUHTErpaJibl:
+00 e +00 Ddx
_[ xe “dx . I—
1 X A/Inx

M306pa3MTb obnactb UHTETPUPOBAHNA N UISMEHUTL NOPALOK UHTETPUPOBAHNA B MOBTOPHOM UHTErpane

0 J5-x2
J;dx 1[f(x; y)dy .

BblumcnunTb naowaab ¢purypbl, OrpaHMYeHHON AMHUAMU

y=2-X°,y=X
BapuaHT 3agaHuii TPEHUPOBOYHOrO TecTa.

3apgaum

_ arcetgdx dy — 2
X

lyactbl. y=sinIlnx, y',y'-? 2.y

4. HaifT1 NpoM3BOAHYIO Y, :

a) y= 5 in4x__3 6) y:XarCtg7x
V X

y

3.y=3x* +xe,%=2,Vx=0,1, Vy - ?

B) €Y += = cos3x r) Xx=cost+sint, y=sint—tcost
X

5. Uccneposath Ha akcTpemym | (X) = (X—3)2 (X—5).

2 X

6. HaiiTn MHTEpBanbl MOHOTOHHOCTM Y = —.
X

X
7. HaiiTn Hanbonbluee, HaUMeHbLLee 3HaYeHne GYHKLUM f(x) =— —16x Ha otpeske [_5’1]'

J— 2 —
8. MoCTPOUTb KacaTeNbHYIO K rpadmKy GyHKLMUM f ( X) = 3arccos X" s Touke X = _.

2 yacTb 9. Halitu npegensi:

(3+n)’ —(2+n)’ tg2x X2+ 2% -3

lim 2)lim 3) lim

o (2 + n) ? —(l— n)2 x>0 @2*_1 xe—3x3+ 5X° + 6X

2

tgSx

4) lim——

x-Z1g3X
2
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3 yactb

10. UccneposaTb Ha HEMPEPBLIBHOCTb M BbIMOJHUTb YepTeXK: Y =4SINX, — T<X < 0.

0O, x<-7m

7,x>0
X3
11. MposecTn nonHoe uccneaosaHme u noctpoutb rpaduk | (X) =Z_1
KonTposabHbie padoThl (IpUMepbI)
BapuaHT
1. Moctpoutsb rpadumk: Y = 3C0S 2X
2. Haiitn npegenl:
2 2

~ (5=n) +(5+n) ~ 1-cos 2x X=X x-2
1) lim - _ 2)lim— 3) lim——

= (5-n) —(5+n) -0 @?X_1 o2y = 22X X =2

1

4) limvJx*=x -1 5) Iim(1+x0032x\1x76) Iim(x— —x=+t )

2 In(x-1) x-0| 1+ x cos x J x>

X, Xx<0

2
3. WccnepoBatb Ha HEMPEPBLIBHOCTb M BbINOAHUTb YepTex: Y = JX ,0<x<2

|L3’ X>2

BapuaHr

1. HaiiTv npon3BoaHyto Y, :

X

a)y:arctg;flnévC 6) v =

o )y =(+)
3

X t
8) sin(x—-2y)+_— =7x

rfx=e'cost,y=e cost

(1 1 )

2. Haittw lim| —— |
| X arctgx |

» 1

3. MNpoBecTn nosHoe uccnegosaHue u noctpoutb rpadmk | (X) =X +—
X

Bapmuanr.
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ou

Nel. Beravcmuth pOM3BOIHYIO [0 HANPABJIEHUKD —— 1 HAHTH MOJYJIb BEKTOPA FPAJUEHTa JIs

0S

X
dynkuun U = 2Xy + T +7° Brouxe A(6;9;1) B HANIPABICHUH, COCTABIISIONMIEM C OCIMHU KOOP-

3 6 T
mumar yrer COSQ = _, COS P=_, y<_.

7 7 2
Ne2. Hcenenosars Ha sketpemym pynkunio Z = Xy(1 —4x° —4y) - 5.
4 dz
Ne3.z=In(y—x), X=4/sint, Y=CO0St. Haiiru —.
dt
Bapuant
Boryucaume:
16 dX 2
1. l&_z. 2.Jl(2x+l)~ In xdx..
3x’-4 sin *3x % —1
——dax. 5. | ———dx.
> '[x2+4xdx' 4. '[00523X Va4 - 2x-x?
1. Bemuciaurts HUHTCTPAJIbIL:
+00 o +00 Ddx
_[ xe U dx . J.—
1 X+ A/InX
N306pa3nTb 061aCTb MHTETPUPOBAHNA M M3MEHUTb NOPAZLOK MHTErPUPOBaHMA B NOBTOPHOM MHTerpane
0 J25-x

_de ‘[f(x; y)dy .

BblunMcanTb naowagb GuUrypbl, OrpaHUUEHHON IMHUAMMK

2

y=2-X°,y=X
BapuaHT 3aaHuii TPEHUPOBOYHOrO TecTa.

3apgaum

_ arcetgdx dy - 2
X

luyactb 1. Y=sinInx, y',y'-? 2.y 3.y=3x" +xe",%x,=2,Vx=0,1, Vy — ?

4. HaltTv npomsBoaHyto Y, :

a) y: 5 in4x__3 6) y:Xarctg7x
\J X
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B) e+ = cosax r) Xx=cost+sint, y=sint—tcost
X

5. Uccnepoatb Ha akctpemym f (X) = (X—3)2 (x—5).

2 X

6. Hal'Th nHTEpBaibl MOHOTOHHOCTM Y = —.
X

X3

7. HaiiTn Hanbonbluee, HaUMeHbLLIee 3Ha4eHne GYHKLM f(X) =— —16x na otpeske [_5;1]'

2
8. MocTPoUTb KacaTeNnbHYO K rpaduKy GpyHKLMM f ( X) = 3arccos X g Touke X = _.

2
2 yactb 9. Hantn npegens!:
_ (3+n)2—(2+n)2 . tg2x X+ 2x-3 _ tg5x
lim . . 2)lim 3) |Im# 4) lim_——
Hm(z +n) —(1—n) x50 @2%_1 x>-ax + 5X +6X Hﬂztg3x
3 yacTb
0, x<—-rx

10. UccnepnoBath Ha HENPepPbIBHOCTb W BbIMOAHUTb YepTexk: Y =4sinX, — 7<X<0.

7,Xx>20

11. MpoBecTn NosiHoe uccneaosaHue u noctpouts rpaduk | (X) =2 7
Kpurepun onenku:

- OLICHKA «3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIM OH PETYJSIPHO B TEUEHUE CEMECTPA MPEACTABIISI
pelIeHus 3a/1a4, BBIIOJIHUI OJHOCTHIO BCE 3aJaHMsI M MX 3alIUTHII, OTBETUB HA BOIIPOCHI Mpernoia-
BaTels;

- OLICHKA «HE 3aYTEHO» BBICTABIISETCS CTY/ACHTY, €CIIM OH HEPETYJISIPHO B TEUEHHUE CEMECTpa Mpea-
CTaBJISUT PELICHHUs 3a/1a4, BHIOJHIII 33/1aHUSI HE MOJIHOCTBIO MJIM BOOOIIE HE MPEJICTaBIsT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPEIo1aBaTessl.

Jlnst mpoBeieH!s! TEKYILEro KOHTPOJISI 3HAHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (popmare B paz-
pabotaHHBIX Kadeapoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (MPOOHBIE) Te-
CTBI.

3.2. IIlpoMeskyTOYHASA aTTECTALUSA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 10 OUIETaM B YCTHOU (opMme.
BpewMs 17151 moArOTOBKM OTBETA HA BOMPOCHI He Oosiee 45 MUH.

bunet BKiItOYaeT TEOPETUYECKUI BOMIPOC U 3a/1a4H.

KoMruiekTsl sK3aMeHalMOHHBIX OUJIETOB XpaHATCs Ha Kadeape «MaTemaTukay.
TunoBbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.
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KommniekT Bonpocos

0 IUCLHUIUINHE «MaTeMaTHYeCKHA aHAJIU3»

JudppepennnanbHoe ucyucaeHne GyHKUMl 0IHON TepeMeHHOH

[ToHsATHE TEpeMEHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

NOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIaccu(uKaus QyHKIUI.

OnpeneneHye U TUIBI YUCIOBOM MOCIEI0BATENIBHOCTH.

[Ipenen unciioBoOl NOCIEIOBATENBHOCTH. APpUPMETHIECKHUE OTIEPALIMHU HAJ| TOCIET0BATEIEHO-
CTSIMHU.

VYcnoBus cyliecTBOBaHNS KOHEUHOT'O MIPEJIesia YUCIOBOM NOCeA0BaTeNbHOCTH (TeopeMbl Ko
u BeiiepmTpacca).

Bropoii 3aMeuaTenbHbIi Ipeaen.

[Tpenen dpynkuuu. Onpenenenus. ['eomerpuueckast MHTEpIpETALUs HOHATH Ipeiena (pyHKIUH.
CaoiicTBa peieoB.

beckoneuno maiblie, 6eCKOHEUHO OO0JbIINE PYHKIIUU.

IlepBbIil 3aMeyaTENbHBIN MIPEIE.

beckoHeyHO Maiible BeIMYMHBI. DKBUBAJIIEHTHbIE OECKOHEYHO Mable U UX UCIOJIb30BAHUE MIPH
BBIYUCIICHUH TIpeesioB. Ta0iuia 3KBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbIBHOCT (PyHKIMM B TOUKE M Ha poMexyTke. OnqHocTopoHHue npenensl. Knaccuduka-
1Sl TOYEK pa3pbiBa rpaduka.

CoiicTBa (yHKIMH, HETIPEPBIBHBIX Ha OTpe3Ke (Teopembl Beiepiurpacca, bonbuano — Komm).
[IpousBoanas. ['eomerpuueckuii u GpU3NUECKU CMBICI ITpou3BoAHOM. KacaTenbHas u HOpMalb
K IUIOCKOM KPUBOM.

Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH.

CBsI3b MEX/1y CYILIECTBOBAaHUEM MTPOU3BOAHON (DYHKIIMM B TOUKE U HEMPEPHIBHOCTHIO (PYHKIMH
B TOM 7K€ TOYKE.

[Tpon3BoiHas CyMMBI, TPOU3BENEHUS, YacTHOTO. [Ipon3BoHas CloKHON M 0OpaTHOM PyHKIUI.
[TpousBoaHas mapaMeTpUUYECcKy 3aJaHHOW (PYHKIIUU.

[TpousBoHas pyHKIMH, 3a]JaHHOM HESBHO.

JuddepennurpoBanue CI0KHOM MMOKa3aTeIbHON (PyHKIUH.

Huddepenunpyemocts. Juddepenunan. 'eomerpuueckuii cMpicn auddepennnania.
[TpousBonHbIe U MU GEpeHIINATbI BBICIIUX TOPSIKOB.

OcHoBHble TEOpeMbI AU(PepeHnanbHoro ncurciaeHus (reopema ®epma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuno Jlonurans.

Muorounen Teitnopa u ero cpoiictBa. @opmyina Teitnopa. OctaTounsiii wieHn popmyisl Teimopa
B ¢opme Jlarpanxa u Ileano.

AcuMnToThl rpaguka GyHKIUH.

OkcrpemyMm. Heobxonnmoe yciaoBre 3kcTpemMyma.

JloctaTouHbIE YCIOBHUS SKCTPEMYyMa.

JocTtarounoe ycinoBue Bo3pacTanus (yObIBaHHs) (QYHKIIMH.

HaunGosnpiiee 1 HanMeHbIlIee 3Ha4eHUs (PYHKITUN HA OTPE3KeE.

BrInykiocTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yclioBre BOTHYTOCTH (BBIITYKJIOCTH).
Heobxomumoe ycioBue Touku neperuoda. Jloctatounoe ycioBue neperuoa.

OO11ast cxemMa OCTPOCHHUS U MCCIe0BaHus Tpaduka GyHKINU.

DOYHKUIMHN HECKOJBKHUX MepeMeHHbIX

1 Omnpenenenue U reOMETPUUECKUNA CMBICT PYHKIIMH JBYX EPEMEHHBIX.
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JIvanu ypoBHS QyHKINHU IBYX ITEPEMEHHBIX.

YacTHble TPOU3BOIHBIE (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUYECKHI CMBICIT
@OyHKINY HECKOJBKHX ITEPEMEHHBIX, HOHSATHE TTOTHOTO TuddepeHuaia.
JuddeperurpoBanue CI0XHbIX QYHKINNA HECKOIBKUX EPEMEHHBIX.

[Tpon3BoAHBIE BHICIINX MOPSAAKOB (DYHKIIMH HECKOJIBKUX IepeMeHHbIX. CMeIIaHHbIe TPOU3BO/-
Hele. Teopema IlIBapua.

[TpousBoaHas pyHKINN HECKOJIBKHUX ITEPEMEHHBIX 110 HAIIPABJICHUIO.

[Tpon3BoHas MO HAMIPABICHHUIO U TPAJUEHT CKAJSIPHOTO TIOJI.

DKcTpeMyM (DYHKIIMH HECKOJIBKHX ITEPEMEHHBIX.

10. Heo6xoamuMoe 1 10CTaTOYHOE YCIIOBHS dKCTpeMyMa (DYHKIIHH JBYX MEPEMEHHBIX.
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HNHuTerpajbHoe HCUMCIEHHE

IlepBooOpasHasi, HeonpeAeaeHHbIH nHTerpai. Tadnuia OCHOBHBIX HHTEIPAJIOB.
3aMeHa IepeMEHHON U UHTEIPUPOBAHUE 10 YACTSIM B HEOIIPEIEIIEHHOM UHTErpae.
WHTerpupoBaHue ¢ HOMOIIBIO OJBEAECHUS 110/ 3HaK Auddepennnana.
WHuTerpupoBanre pallioHaJIbHBIX JPOOEH.
WHTerpupoBaHue 1o 4acTSM U 3aMEHA IEPEMEHHOM B OIIPEJIETICHHOM MHTErpase.
WHTerpupoBaHue TPUrOHOMETPUUYECKUX (DYHKLNNA, OCHOBHBIE IPUEMBI.
WNHuTerpupoBanne uppaloHaIbHbIX (QYHKIIHM.
YHuBepcanpHas TPUTOHOMETPUYECKas! IOJACTAHOBKA.
OnpenenenHblil uHTErpai u ero cBoiicrea. @opmyna Herorona — Jleitbuuua.
. [IpunoxeHus onpeeseHHOro HHTErpaia K pelIeHnI0 TeOMETPUUECKUX U (PU3MUECKUX 3a/1a4.
. Beruncnenue miomaaei ¢ mIOMOIIBIO ONPEIECIIEHHOTO HHTErpaa.
. Beruucnenue riomanay v ATUHBI KPUBOH, 3aJaHHOM ypaBHEHUSIMU B TapaMeTpUUEcKoi popme.
. Beruncnenue miomaay KpUBOJIMHENHOIO CEKTOPA B MOJISPHBIX KOOPAUHATAX.
. Bpruncienue miomaaen B mpsiMOYTOJIbHBIX U MOJIIPHBIX KOOPJAMHATaX € IOMOIIbIO OIpe/IeIeH-
HOT'O MHTErpasa.
15. BeluncrieHue AIUHBL JYTU C TIOMOIIBIO ONPEIEIEHHOTO HHTErpaia.
16. Berunciienue JUIMHBI JYyTH KPUBOM, 331aHHON MTapaMeTPHUECKH.
17. Berurcnienue oobeMa Tesia BpaleHus ¢ TOMOIIBIO OMPEACIICHHOT0 HHTErpaia.
18. BerunciieHue mona M moBEpXHOCTH Tl BPAIICHHUSI.
19. HecoGcTBEeHHBIE MHTETPaJIbl IEPBOT0 M BTOPOTro THMA. [IOHATHS CXOIMMOCTH U pacX0oAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
20. HecoOGcTBEeHHBIE MHTETPANIBI OT Pa3pbIBHBIX (DYHKIIHIA.

©oONOOOA~WN P

REREB

Tunosble BApUAHTHI OUJIETOB
no aucrunianae «MaTteMaTHdecKnii aHAJIN3»

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«MOCKOBCKHH MOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKW MOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremartuka

JucnummuHa «MareMaTH4eCKUil aHaIu3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeompeaeIeHHbIN HHTETpal. Tabnuia OCHOBHBIX HHTETPAJIOB.
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y x d
2. BbIuncInuTh HEONPEICTCHHBINH HHTETPA J‘ A — .
46— x +4/5 —x
3. Haiitu rpaguent pyukiuun  Z=Y./Xy BTouke M (1,4).
4. VYxaxuTe, KaKOW U3 HECOOCTBEHHBIX HHTETPAJIOB SIBISIETCS CXOISIIIUMCS

j-\/xdx, [xdx, j\/xsdx.
1 1 1

5. Haiigute s5kcTpeMyMBbl U TOUKH nepern6a yskmun y = (X — 1)e™ .

YTBepxkaeHo Ha 3aceqanuu kadeapsl MaTeMaTuku «_ 03» 05 2023 r., mporokon Ne 10

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

MHHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUYPEXEHUE BBICILIEI'O OBPA3OBAHUA
«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKMUI1 IMOJUTEX)

@akynbpTeT 0a30BBIX KOMITETCHIINH, kaenpa «Maremarukar
O6pazoBarenbhast nporpamma 09.03.03 «IIpuknaanas nadopmatukar
Kypc 1, cemectp 2

JKk3aMeHAIMOHHBIN OmeT Ne 1

1. HecoOcTBeHHBIC HHTErpajibl ICPBOI'O0 U BTOPOI'O THUIIA. IloHATHS CXOOMMOCTH U pacxoauMoCTu

HECOOCTBEHHOTO MHTETpaJa.
t 2t 2
A .
1+t3 1+t

2. Haiitu npon3BoHy0 (QYHKIMH, 33JaHHON MAPAMETPUIECKHA X =

3. I/ICCHCI[OBaTB Ha S3KCTPpEMYM (bYHKL[I/II-O Z= X2 —X+ y2 +2 y
7.6

4. BpIUUCINUTD ONPEENIEHHBIN HHTErpal £3Sin 2 X cos xdx.

5. Haiitu 06bem Tena, moxydeHHOro BpaiieHueM Bokpyr ocu OX ¢urypsl, orpaHi4eHHON INHU-
s y=%X, y=1 x=0.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MaTemMaTuku « 03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. kadeapoi H.B. Bacunnepa / /

J1y1g ipoBeieHus TPOMEXYTOUHOTO KOHTPOJIS 3HAHHH CTY/I€HTOB B JUCTAHIIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaremaTHKay OHJIaWH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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