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1. IlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUs N0 JUCIUIIHHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTe/ILHONH MPOrPaMMblI.

1.1. Iucummumnaa b1.0.06 «Beicias maremaTuka (aHalIW3 JaHHBIX-2)» oOecreuynBaeT
OBJIAJICHUE CIEAYIONUMU KOMIICTCHIIUSIMU:

Kon HanmenoBanne Kon KOMIOHeHTa | HamMeHoBaHNMEe KOMIIOHEHTA
KOMIICTCHIIUU | KOMIIETCHI[UU KOMIIETEHIUU KOMIICTEHIIUU
OIIK-2 Cnocoben mnpumensts | OIK -2.2 Crniocoben chopMUpPOBaThH
nH(}OpPMAITMOHHO- yMEHUS HCIIO0/IL30BaTh
KOMMYHHUKAITUOHHBIE MaTeMaTUYeCKHEe METOAbl H
TEXHOJIOTUH H MpOrpaMMHBIE CpPEACTBA IS
MIPOrPaMMHBIC CPEICTBA pelieHus CTaH/IaPTHBIX
IS perIcHus npodeCcCHOHANBHBIX 33Jlad B
CTaHTAPTHBIX 3a7a4 ITOJIUTOJIOTMH M CMEXKHBIX
npodeccuoHaIbHOM 00J1acTAX 3HAHUSA
JIEITEIbHOCTH Ha
OCHOBE
UHPOPMAITMOHHOW U
oubmmorpaduueckoi
KYJIBTYPbI 51
TpeOoBaHU
UH(POPMAITIOHHON
0€e30IacCHOCTH

1.2.B pe3ynbTaTe OCBOSHUS JUCIMILIMHBI Y CTYJIEHTOB JOJKHBI ObITh C(HOPMUPOBAHBI:

BBHITIOTHEHUST MEPOTIPUATHH TIO
TEMaTUYECKOMY ILIaHy

2. TlnanupoBaHue U KOOPAUHAIUS
NESATETLHOCTH TMOPA3ICICHUS

(Koo komnemenyuu Haumenosanue Koo komnonenma xomnemenyuu
KomnemeHyuu
1. Pa3pabotka u opranuzanus OIlK-2.2 Ha ypoBHe 3HaHuii: TOHUMaHuE

BO3MOXKHOCTEH U MpEaAciioB MaTCMATUKU B
AHAJIN3EC NOJUTHUYCCKUX NHCTUTYTOB U
IIpoHecccoB

Ha ypoBHe yMeHUii: ClIOCOOHOCTb
WCIIO0JIH30BaHUSI THPOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN U
MPOTPaMMHBIX CPEACTB IPU HPOBEACHUN
CTaTUCTUYECKOIO aHAIN3a JUIs PELICHUS
CTaHJIapPTHBIX MPOPEeCCUOHANBHBIX 3a/1a4
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2. O0BbéM u MecTo aUcUMILIMHBI B cTpyKType OI1 BO

O0bém aucuunmanubl. O6mas TpyaoeMkocts qucuuiuimiabl b1.0.06 «Bricmas maremaTtuka
(aHayM3 MaHHBIX-2)» cOCTaBIsACT 3 3a4eTHBIC eaquHUIIBI, 108 yacoB Ha 0uHOM hopMe 0OyUeHHUS.
JlucuuminHa peanu3yercs 4YaCcTMYHO C NMPUMEHEHMEM JUMCTaHIMOHHBIX 00pa3oBaTeNbHBIX
texHosoruit (manee - 10T).

Bun pabotbl TpynoeMkocTh
(B akasieM.gacax / B aCTpOHOMHUY.4acax)

OO6m1ast Tpy10EMKOCTh 108/81
KonrakTHas paboTa ¢ 36/27
MperoJiaBaTesieM 2/1,5 4. KOHCYIbTAIIUU
Jlexun 12/9
[TpakTHyeckue 3aHsATUS 24/18

JlaGoparopHsble 3aHATHS -
[IpakTHyeckas HOAroTOBKa -
CamocrosiTenpHas padbora 72/54

KoHTtpoub -

@DOpMBI TEKYIIETO KOHTPOJIS YCTHBIN onpoc, JOMaITHee 3a/JaHue, KOHTPOJIbHAas paboTa
dopMa MpOMEKYTOUHOU 3auer — 2 ceMecTp

aTTecTaluu

Mecto nucuunmiaunbl B cTpykType OOIL. [ucuunnuna b1.0.06 «Beiciias matemaTuka (aHainus
JTAHHBIX-2)» OTHOCUTCS K oOs3arenbHOM uyacTé b.1 u m3ydaercs Ha 1 Kypce Bo 2 cemecTpe.
Jucnumimna «Bpiciias matemartvka (aHaiu3 JaHHbBIX-2)» IO3BOJISIET NMPUOOPECTH 3HAHUS U
yMEHHUsI, HeOOXOUMBIEC JIi OCBOCHHUS CIEAYIOIIUX IUCHUIUIMH: «MEeTOHO0JI0rusl U METOJIUKa
COLIMAJTIbHBIX HUCCIeI0BaHuY, «KonnuecTBEHHbIE METO/IbI B COLIMATIBHBIX UCCIIEIOBAaHUAX (aHATU3
TaHHBIX-4)», «KonmndecTBeHHbIE METO/IbI AaHATN3a TOCYAAPCTBEHHON MOTUTUKH (aHATN3 JTaHHBIX -
5)». ®opma IPOMEKYTOUHOM aTTECTAI[UU — 3a4ET.

Joctynm K cuCTeMe IUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHH OCYIIECTBISETCS
KOKIBIM  O0y4arouuMcs  CaMOCTOSATENTbHO € JI00OTO  YCTpOWicTBa HA  TOpTale:
https://Ims.ranepa.ru/. Ilapoab W JOTWH K JUYHOMY KaOWHETY / MPOGHUII0 MpPEeIOoCTaBIAETCS
CTYJEHTY B Ji€KaHaTe.

Bce ¢opMmbl Tekymiero KOHTpOIIsl, MPOBOAMMBIE B CUCTEME TUCTAHIIMOHHOTO OOYyYeHus,
OLICHMBAIOTCSI B CHUCTEME JMCTAaHIMOHHOIO o0y4yeHus. J[OoCTyn K BHIEO W MarepHuajgaM JeKUHn
NPEeJOCTaBIIseTCS. B T€UEHUE Bcero cemecrpa. JlocTynm K KaXaoMy BUAY pabOT M KOJMYECTBO
NOMBITOK Ha BBIMOJIHEHUE 3a/aHUs TPEAOCTaBISETCS Ha OrPAHUYEHHOE BpEMS COTJIacHO
perJamMeHTy AUCHUIUIHHBI, onyonukoBanHoMY B CJ1O. IlpenonaBarens olleHUBAET BHIIIOJHEHHBIE
obyyvaronuMmcs padboTel He mo3aHee 10 pabounx qHEH Mocie OKOHYAHMS CPOKA BBHITTOJTHEHUSI.
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3. CopaepxaHue U CTPYKTYPa AUCHUILIMHBI
3.1.Cmpyxkmypa oucyuniunol

Obvem Jucyuniunsl (MOOyas), yac
Koumaxmnas paboma
00yuaowuxcs ¢
npenooagamenem Dova
10 8UOAM YUeOHbIX 3aHAMUL P
meKyuje2o
No Haumenosanue pazoena KOHMPOJIsL
/o (memot) Beeso cp yenesaemocmu”,
173/ NPOMENCYMOYHOLL
JIIOT J]P;{ZO 10 | kcp ammecmayuu
T
MHOKecTBa U HX YO, 13
1 OTOOpaKeHHUSI. 5 1 1 3
MHO%eCTBO
I[eﬁCTBHTeJ’IBHI:IX qUcell
) CHcTeMbl JJUHEHHBIX : 1 1 3 VO, 13
YpaBHEHUU U MATPUIIBI
[Ipenen VO, 113
3 | moCJIEemOBATEIBHOCTH, 5 1 1 3
npenen GyHKIuU
YO, 13
4 HernpepsiBHOCTD 5 1 1 3 A
byHKIUM
5 | OnpenenuTenu 5 1 1 3 YO, 13
YO, /13
6 [IpousBoaHas u 5 1 1 3 b
g depeHnman
OCHOBHBIE TEOPEMBI YO, 13
TudepeHIraTbHOTO
7 ucuuciienus. Mccnenosanne 5 1 1 3
CBOWCTB QYHKIUI 1
MOCTPOEHHE UX IPadUKOB
KommiekcHbie uncia. YO, I3
8 | MHOro4wieHbl U UX 5 1 1 3
KOpHU
JIuneitabie Kp
IIPOCTPAHCTBA,
9 | nuHelHas 5 1 1 3
3aBHCHMOCTB, 0Q3MCHI,
paHTr MaTPULIBL.
[TmockocTH U UX CBSA3b KP
10 | ¢ cucremamMu 5 1 1 3
JIMHENHBIX YPABHEHUM.
11 | bunuHeiHble QyHKIMH 5 1 1 3 KP
OYHKIUA HECKOIBKUX KP
12 | mepeMeHHBIX U  HX 5 1 1 3
HKCTPEMYMBI.




13 | Verommit okcrpenyn 5 L 4 v
1 Heonpenenéunsiit 5 1 4 KP
WHTETpal
OrnpenenéHHbIi KP
WHTETpall.
15 | Ilpuioxenus 5 1 4
OIPEIENIEHHOTO
VHTETpaja
16 HecoOcTBeHHBIH 5 1 4 A3
WHTETpal
17 | KpatHble HHTErpaIbl 5 1 4 13
18 | YucnoBsle psijibl 5 1 4 a3
DyHKIMOHAJIbHbIE 3
19 | mocnenoBaTeIbHOCTH U 6 2 4
pAIBI
HNuTerpansi, 3
20 | 3aBUCHAIIME OT 6 2 4
rnapaMmeTpa
21 Huddepennmanbapie u 6 » 4 A3
Pa3HOCTHBIE YPABHEHHUS
IIpomexyTouHbIi 3a4€T
KOHTPOJIb:
Hroro: 108/81% | 12/9 | 24/18 [

Hcnonb3yemble COKpALLEHUS:

JI — 3aHATHS NEKIIMOHHOTO TUIA (JICKIUH U MHBIE YUeOHbIC 3aHATHS, TPEIyCMaTPUBAIOLINE PEUMYIIECTBEHHYIO
nepenavy y4eOHoi HHpoOpMaLnK MearornyecCKUMI pabOTHUKAMH OpPTraHU3aluy U (MJIH) JTULAMHU, TIPUBJIEKaeMbIMH
OpraHusalyei K peajn3alyi 00pa3oBaTe/IbHbIX IIPOrPaMM Ha UHBIX YCIOBHUSAX, 00YHarOIMMCs )Y

JIP — naGopatopHsle paboThl (BU 3aHATHI CEMHUHAPCKOTO TUIA)?;

I13 — mpakTHYecKue 3aHATHs (BUIBI 3aHATHIT CEMUHAPCKOTO THIIA 33 UCKJIFOUEHHEM JIab0paTOpHBIX pabor)?;

KCP — nnnuBunyansHas pabota 00ydJaromuxcs ¢ eAarorndecKuMy pabOTHIKaMH OpraHU3aluy 1 (WIIN) JTUIaMH,
MPUBJICKAEMBIMHU OpTraHU3aLUeN K pean3aliuy 00pa3oBaTeIbHBIX IPOrPaMM Ha MHBIX YCJIOBHAX (B TOM YHCIE
VH/IUBU/yalIbHbIE KOHCYJIBTAIIUN)®;

1 A63an 2 nynkra 31 Tlopsnka opraHH3alyH ¥ OCYIIECTBICHUS 00pa30BaATENLHOMN NeITeLHOCTH 0
00pa3oBaTeNbHBIM NPOrpaMMaM BhICIIET0 00pa30BaHuUs — IporpaMMamM OakalaBpHaTa, IporpaMMaM CIelHaInTeTa,
IpoTrpaMMaM MarucTparypsl, yTBEpKAeHHOT0 puka3zoM MuHoOpHayku Poccun ot 05 anpesnst 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoBan MunHtoctoM Poccun 14 uromnst 2017r., peructpannonnbiit Ne 47415)

2 Cwm. a63arr 2 myHakTa 31 [Topsaka opraHu3alyy U OCYIIECTBICHHS 00pa30BaTebHON AEATEIEHOCTH I10
00pa3oBaTeIbHBIM IIPOrpaMMaM BBICIIET0 00pa3oBaHus — IporpaMmaM OakajlaBpHrara, IporpaMMamM CIeIHaInTeTa,
MpoTpaMMaM MarucTpaTypsl, yTBEp>KAeHHOT0 pukazoM MunobpHayku Poccun ot 05 ampesnst 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoBan Muntroctom Poccun 14 uronst 2017r., peructpanuoHHbiil Ne 47415)

3 Cwm. a63an 2 mynkta 31 [Tops/ka opraHu3alliy M OCYIIeCTBIEHHsS 006pa30BaTebHOI 1eATENLHOCTH MO
00pa3oBaTeNbHBIM IIPOrpaMMaM BBICIIET0 00pa3oBaHus — IporpaMmaM OakallaBprara, IporpaMMam ClielualInTeTa,
IporpaMMaM MarucTparypbl, yTBEpKICHHOTO NpukazoM MuHoOpHayku Poccun ot 05 anpenst 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoad Muntoctom Poccun 14 utonst 2017r., peructpannonHsiit Ne 47415)

4 A63an 2 mynkrta 31 ITopsaka OpraHU3alliy U OCYIIECTBICHNS 00Pa30BaTEIbHON AEATEIHHOCTH 110
00pa3oBaTeNBHBIM MPOrpaMMaM BBICIIETO 00pa30BaHUI — IporpaMMaM OakalaBpHaTa, IporpaMMaM CHEeIHaINTeTa,
IporpaMMaM MarucTparypbl, yTBEp KICHHOT0 Npuka3zoM MuHoOpHayku Poccun ot 05 anpenst 2017 1. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoad Musrwoctom Poccun 14 uross 2017r., peructpauuonnsiit Ne 47415)
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JOT — 3aHATHS, TIPOBOANMEIE C IPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA, B TOM YHCIIE C
MPUMEHEHNEM BUPTYAIbHBIX aHAIOTOB NMPO(ECCHOHANFHON AESTEIEHOCTH.

CP — camocrosTenpHas paboTa, ocyniecTBIsieMast 0e3 yu4acTHs NeIarorndeCKux pabOTHUKOB OpTraHU3auy 1 (UIIN)
JIUII, TIPUBJICKAEMBIX OpPTaHU3alKCH K peau3aliy 00pa30BaTeIbHBIX IPOTPAMM HAa UHBIX YCIOBUSIX.

KCP* — B 0011ii 00beM JUCILAIIIIAHEI HE BXOIUT
YO* — ycTHBI o1ipoc

KP** — konTponpHas pabota

JI3*** — nomarniHee 3amaHue

*- aCTPOHOMHMYECKHUE YaChl

3.2.Conep:xaHue TMCUUTILTHHBI

Tema 1. MHo:kecTBa M UX 0TOOpa:keHusi. MHOKeCTBO 1eiiCTBUTEIbLHBIX YU CEJ

MHoxecTBa 1 onepaluy Hajl HUIMH. J[eKapTOBO IPOU3BEICHNE MHOXKECTB, OMHApHBIE
oTHoueHus. OToOpaskeHusl U UX CBOMCTBa. MHOXECTBO AEMCTBUTEIbHBIX Uncel. Bepxuue u
HudicHue epanu. IIpedenvrvie mouku.

Tema 2. CucreMbl JJMHEHHBIX YPAaBHEHUI M MATPHULbI

[TpuBenenne mMaTpull K cTylieH4aToMy Buay. Pemenue cucreM ypaBaeHnuit metogom ["aycca
Onepanuu Haa MaTpuniamu. OOpaTHas MaTpULa.

Tema 3. [Ipenes mocjien0BaTeIbHOCTH, Npeaesa PyHKINH

[Tpenen nmocienoBaTebHOCTH, Npeien (PyHKIMU. beckOHeYHO MaJible MOCIe0BaTeIbHOCTH U
¢ynkunu. Apudmerndyeckue CBoWCTBa npenena. [IpeaensbHblil mepexo/ B HepaBeHCTBAX.

. sinx o o
Brrunciaenune npeacina lim T Hpenen MOHOTOHHOH OTPaHUYCHHOU (I)YHKL[I/II/I. Yucio e.
x—0

KpI/ITepI/Iﬁ Kommu CYIIECTBOBAHUSA IIPpCJiciia NMMOCICAO0BATCIILHOCTH, IIPEACIa (I)YHKI_II/II/I IlonsTue o
YHUCIIOBOM pAAC U O €T0 CXOOUMOCTH.

Tema 4. HenpepbiBHOCTBL pyHKIMH
HenpepsiBHOCTB, TOuKH pa3zpbiBa. CBOWCTBA HEMIPEPBIBHBIX (yHKIUI. HenpepbIBHOCTH
3JIEMEHTapHbIX PYHKUNNA. ACUMOTOTHYECKHE (POPMYIIBI. [IpomexxyTouHble 3HAUECHUS

HENPEPHIBHON Ha OTpe3Ke QyHKITHH. OrpaHu4eHHOCTh HETIPEPHIBHOM Ha OTpe3Ke (QDYHKIUH.
Pasnomepnas nenpepvisnocms. Teopema Kanmopa.

Tema 5. Onpeaeanrtesnn

CRoiicTBa onpeaenuTeNel U CrocoObl X BHIYUCICHHS

Tema 6. IIponsBognas u 1updepennuan
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[IpousBoaHas1, €€ eCTECTBEHHOHAYYHBI CMBICI U OCHOBHBIE CBOMCTBA. lIpenenbHble BEITUYUHBL.
Huddepennman. HuaBapuantHocTh (GopMmbl  nepBoro auddepenumana. I[IpousBogHbie u
Qg depeHImabl BBICIIAX MOPAIKOB. DIACTUYHOCTD U €€ CBOWCTBA

Tema 7. OcHoBHbBIE TeopeMbl TU(PepeHINATBLHOrO HcHucaeHusi. MccienoBanmne cBoiicTB
(pyHkuuii 1 nocrpoenue ux rpadpukon

Teopemsr @epma, Posnst. Heo6xoaumeie ycnoBust skctpemyma.  Teopems Jlarpanka u Kormm.
Kpurepuii mocrosiuctBa pynkuun. @opmyina Teitnopa ¢ ocratouHbsiM WwieHoM B popme Jlarpanxa.
@opmyna Teiimopa ¢ ocratouydsiM uieHoM B ¢opme [leano. Paznmoxenus dyHkimii
e*, sinx, cosx, In(1 + x), (1 + x)*. [MpaBuna Jlomurams. MOHOTOHHOCTh  (DYHKIIHH.
JlocTarounsie ycinoBus 3kcTpemyma QyHKIMH. Beimykiiocts rpaduka QyHKuun. @yukyuu cnpoca
Topukeucma. @yukyus noareznocmu. 3axon yovisaroujeli npedeibHoll NoAe3HOCMU.

Tema 8. KommniiekcHble unciaa. MHOro4wieHbl M HX KOPHU

Jlenenue ¢ ocTaTkoM, HaMOOJBIIUN OOIIMIA JEUTENb, KOPHH MHOTOWICHOB, cxema [ opHepa,
NPUOTIUIICEHHOE BLIYUCTCHUE BEUECMBEHHBIX KOPHEL ¢ NOMOWbI0 meopembl [IlImypma

Tema 9. J/InneiiHble NPOCTPAHCTBA, JMHEHHASI 3ABUCHMOCTD, 0a3UChI, PAHT MATPHUIIbI.

JIvuHeiHbIe MPOCTPAaHCTBA, JIMHEHHAS 3aBUCUMOCTh BEKTOPOB, Pa3MEPHOCTh MPOCTPAHCTB, PaHT
MaTpHULbl U €r0 MPUMEHEHHUS 1JIs1 CUCTEM JIMHEHHBIX ypaBHEHUI

Tema 10. IlnockocTH U UX CBSI3b € CHCTEMAMM JMHEHHBIX YPABHECHHUH.

CrnocoOsl 3amanus miuockocteil. [locTpoenne miockocTel, NOPOKIAaEMbIX 3aJaHHBIM HaboOpoM
TOYEK

Tema 11. BunuHeiinble pyHKIHA

Matpuiibl OunMHEeNHbIX QYHKIUHN, KBaJpaTUYHble QYHKINH, KpuTepuil CuiibBecTpa.

Tema 12. (I)yHKlII/IH HECKOJBbKHUX MEPEMEHHBIX U UX IKCTPEMYMBI.

[IpoctpancTBOR™ . OTKpBITHIE, 3aMKHYThIE, KOMITAKTHBIE MHOKECTBa B R™.

OyHKIUU U 0TOOpaskeHMsI, UX MPEJeIbl U HeMpepbIBHOCTh. Pyukyuu Kobba-/[yenaca.
JuddepenurpyeMocTb GYHKIIMM MHOTHUX MEpEMEHHBIX, YacTHbBIE TPOU3BOIHBIE.

JocTarounsle ycrnoBus auddeperurnpyeMocTi GyHKIMN MHOTHX nepeMeHHbIX. Juddepenmmarn.
[TpousBosHas cnoxHoi GyHKIUU. HBapraHTHOCTH (hOpMBI IEpBOTO TuddepeHIraa.
Kacarenbnast mockocts. IlpousBoanas 1o HampaBieHuto, ['paauent. Marpuna Sxobu
otoOpaxkeHus u e€ cBoiictBa. CBoiicTBa sikoOuana. [Ipon3BoaHbIe BhICIINX MOPsIKOB. CBOICTBA
MIPOU3BOJICTBEHHON (DYHKIUH.

JuddepeHunansl BBICIINUX MOPAIKOB. [ eccuan.

®opmynsl Teinopa st QyHKIMHA HECKOIBKUX NTEPEMEHHBIX.
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DKCcTpeMyMbl PYHKIIMU HECKOJIBKHX TepeMeHHbIX. Heo0XoauMbIe yCiaoBusl.
JlocTaToO4HbIC YCIIOBHS CYIIIECTBOBAHUS IKCTPEMyMa.
Memoo naumenvuux K8a0pamos 0opaboOmMKuU OAHHLIX.

Tema 13. HesiBHast pyHKUMsI. Y CITOBHBIN IKCTPEMYyM

HesiBras ¢ynkmms. Teopema o0 CyIIeCTBOBaHWH, HENMPEPHIBHOCTH MU auddepeHimupyemMoctu
byHKIIMKM, ompenenseMoll ypaBHeHHEM. DopMyiuposka meopemvl 0  CYUWecm8O8aHUlU,
Henpepvisnocmu  u  ougpgepenyupyemocmu  gyuxkyuu -y = f(xq, ..., X,)  onpeoensiemoil
ypasHenuem. DPopmynupoeka meopemvl O HESABHbIX (DYHKYUAX, ONpeoessemMvlx CUucmemou
VPaHeHUIl.

YcnoBHbIii 5kcTpemyM. Heobxoaumeie ycinoBus. Meton MHokuTene Jlarpanxa.

Hoctarounsie yciaoBus skcTpeMyma. OKAuUMIEHHbIU 2eCCUAH.

Tema 14. HeonpenenéHHbIii HHTErpa

[TepBoobpasHas GyHKIHMA, CTPYKTypa HeolpeneaeéHHoro nuterpana. Tadnauia HeonpeaenéHHbIX
MHTETPAJIOB U IIpaBWia UHTErpupoBanusl. UHTerpupoBaHue paroHanbHbIX (QYHKIUN, HEKOTOPBIX
UPPALMOHATIBHBIX (PYHKIIHI, HEKOTOPBIX TPUTOHOMETPUYECKUX (PYHKIIUH.

Tema 15. Onpenesnénnnlii unTerpas. llpuiokenus onpene1éHHOro MHTErpaJia

[TonsaTne mmomanu IUIOCKOW (GUryphl. 3agadya O BBIYMCICHWW IUIOIIAAM KPUBOJUHEHHON
TpAaIneLunH.

Pa3bouenue orpeska. HWurerpambubie cymmbl. Ompenenenue uHterpania (mo Pumany).
HeoOxomumoe  ycmoBue — unrerpupyemoctu  ¢ynkuuu. Cymmbel  [lapOy.  Kputepuit
uHTerpupyemMoct (QyHKIuU. WHTErpupyeMOCTh OTrpaHMYEHHONW MOHOTOHHOM  (DYHKIIMH.
HuTerpupyemMocTs HEMpepbIBHON (PYHKIMH, HHTETPUPYEMOCTh KyCOYHO-HEMPEPHIBHON ()YHKITHH.

CpoiicTBa onpefen€HHOr0 MHTErpaia: MHTErpan- aAJuTHBHAs (QYHKIUS OTpe3Ka, MHTErpanl —
JUHEHHBIA (YHKIMOHAJI, COXPAHEHHWE HEPABEHCTB INpU HHTErpupoBaHuM, HHTErpupyemocthb
MOJyJIsl UHTerpupyeMoit pyHkiuu. TeopeMsl 0 cpeTHEM 3HAYESHUU.

Wuterpan ¢ mnepeMeHHbIM BepxHuM mnpenenoM. Popmyna Heiorona-Jleitonuna. 3ameHa
IIEPEMEHHOM M MHTETPUPOBAHME II0 4YACTSAM B OIPEACIEHHOM HHTErpaie. l'eomerpuueckue
MIPUIOKEHUST OINPEAEIEHHOIO HMHTErpaja: IUIOIIAAb KPUBOJMHEWHON Tpamenuu, IUIomanb B
NOJIAPHBIX KOOpJAMHATAX; JUIMHA AYTH; 00BEM MPOCTpaHCTBEHHOro Tena (mpuHuun Kapambepn);
IIJIOLIA(b TOBEPXHOCTHU BpAILICHMUS.

[Ipunoxxenus omnpenenéHHOrO0 WHTErpaja K 3ajJadyaM SKOHOMHUKH: OOBEM BBITyCKaeMOMH
npoaykiuuu; kodddunrent JHKUHN; TUCKOHTUPOBAHHBINA JJOXO/I.

Tema 16. HecoO0cTBeHHBIH HHTErpaJl

HecoOcTBeHHBI nHTErpasl ¢ 6€CKOHEYHBIMU peIeIaMyi HHTETPUPOBAHUS.
HecoOcTBeHHbIif HHTErpan OoT HeorpaHudeHHbIX ¢(yHkimid. Kpurtepuit Komm. OG6o6menue
NOHATHS Mo1aau. CXoIuMOCTb U PACXOIMMOCTb HHTETPAJIOB

10
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[e2a>0,0 2.
3ameHa TepeMEeHHOMN, WHTErPUPOBAHUE IO YaCTSAIM, HECOOCTBEHHBIM WHTErpall ¢ MEPEMEHHBIM
BCPXHHUM IPCICTIOM. HpI/ISHaKI/I CpaBHCHUA IJIA H€CO6CTBCHHLIX HHTCIpaJIOB OT HCOTPUIATCIIbHBIX
G YHKIIHA.
AOCOJIIOTHO CXOSIIMECS U YCIOBHO CXOAsIIIMECs HHTerpaibl. [Ipu3Haku cXoquMoCTH.

Tema 17. KpaTHble HHTErpajibl

JIBoiiHOM MHTErpas, ero cBoicTBa. CBeeHME TBOMHOTO HHTETpasa K IOBTOPHOMY.

3aMeHa IepeMEeHHBIX B IBOWHOM WHTETpane. Hecobcmeaennwiil 0gotinou unmeepai. Hopmanvhoe
pacnpeoenerue,  NJIOMHOCMb,  GblUUCIIEHUEe  MOMEHMO8  OOHOMEPHO20  HOPMANLHO20
pacnpeoenenus. Hopmanvnoe pacnpedenenue na niockocmu,; @vluucienue momenmos. TpoitHol
UHTETpall, ero cBoiicTBa. Mumezpanvt 6 N-mepHom npocmpauncmee. Muozomeproe nHopmanvHoe
pacnpeoeneHue, e20 MOMEHMb.

Tema 18. YucJioBble psaabl

Yucnosslie pansl. Kputepuii Komm cxonumoctu psiga. Heo6xoaumoe ycnoBue cX0IMMOCTH.
Psnpl ¢ HeorpunarenbHbiMu wieHaMu. [lpusnaku cpaBHenus. Ilpusnak [lanambGepa. [Ipusnak
Komm. [Ilpusnax [I'aycca(6e3 Ooxazamenvcmea). VIHTErpabHBI HpPHU3HAK CXOJUMOCTHU
Maxknopena-Komm. 3nakonepemennsie psiabl. [Ipusnak JleiOouuna. Ilpusnaxu Abena u Jupuxie
(6e3 Ooxazamenbcmea). AOCOMIOTHAS CXOAMMOCTb psga. YCIOBHasS CXOAUMOCTh  psja.
llepecmanogxu unenos psoa.

Tema 19. ®yHKUHMOHAIBHBIE OCIEI0BATEILHOCTH U PSIAbI

@OyHKIMOHAIBHBIE ITOCJIEN0BATEILHOCTH U psabl. PaBHOMepHas cxoaumocts. Kpurepuit Komm
paBHOMEpHOI cxoaumocTu. HemnpepbIBHOCTH CyMMBI PaBHOMEPHO CXOJSLIErocsl psaa U3
HenpepbIBHbIX QyHKIMi. [TouneHHoe nHTerpupoBanue u quddepeHurpoBanue GyHKINOHATbHBIX
PAIOB.

Crenennsle psaabl. Paguyc cxogumocTi, HHTEpBall cxoauMocTu. [lousieHHOe MHTETpUPOBaHUE U
muddepeHIMpPOBaHUE CTEIIEHHBIX PSIIOB.

Psin Teitnopa. Pa3noskeHust OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.

Psang dypre. OproHopMupoBaHHble cucTeMbl GyHKIUN. Teopema o cxooumocmu psoa Dypwe.
IIpumepsl pasnoxenuii B pan Oypee.

Tema 20. UuTerpansl, 3aBucsinue 0T napaMerpa

CobOcTBeHHbIE MHTErpajbl, 3aBUCAIIME OT mapaMerpa. llpenenbHbIii mepexoi MMOA 3HAKOM
uHTerpana. JuddepenuupoBanue mnox 3HakoM HHTerpama. Cryyail, Korga mpeaessl
MHTETPUPOBAHUS 3aBUCAT OT Y; mpumMep. HTerpupoBanme noj 3HakoM cOOCTBEHHOTO UHTErpasa.
HecoGcTBennble uHTErpasisl ¢ mapamerpoM. PaBHomepHast cxomaumoctb.Kpurepuii Komm.
[Tpusnak Beliepmrpacca. [lpusnaxu Ab6ens u /Jupuxne. HecoOCTBEHHBIE HWHTETpalbl IO
OTpaHMUYEHHOMY IIPOMEXYTKY, 3aBUCSIIME OT napaMmerpa. lIpenenbHbiil nepexon moj 3HAKOM
uHTerpana. HemnpepslBHOCTb HECOOCTBEHHOIO MHTErpajga, 3aBHUCAIIEr0 OT IapameTpa.
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JuddepenuupoBanue noa 3Hakom unterpaia. [Ipasuno Jleitbnuma. MaTerpupoBanue noj 3HakoM
UHTEerpana. Buluucienue MOMeHmMO8 CAyYAUHOU BEIUYUHBL C HOPMALbHLIM pacnpeoeieHuem
Memooom oughepenyuposanus no napamempy

Tema 21. InddepennuanbHbie W Pa3HOCTHbIE YPABHEHUS

VYpaBHeHus nepBoro nopsnaka. CyllecTBOBaHME M €IMHCTBEHHOCTh pemeHus 3agaun Komw.
VpaBHEHMsT C pa3leIAIOIMMUCS IEPEMEHHBIMHM, OJHOPOJHBIE ypaBHeHUs. JIuHelHoe
muddepeHIanbHOe YpaBHEHHE MEPBOro Mopsiaka. YpaBHeHUe bepHyn. YpaBHEeHUS MOpsIKa
BhIIe niepBoro. Ilonmxkenue nopsiaka ypasHenus. Jluneiinsie oqHopoansie auddepeHnnanbHbie
ypaBHeHus. DyHnamenTtanbHas cucrtema pemeHuil. Onpenenutens Bponckoro. JIuHelHbie
HEoHOpoAHbIe MU dhepeHnanbHble ypaBHEHHS. [IpUHINIT Cynepro3uiiuy perieHuii. Y paBHeHUS
¢ mocTossHHbIMH Koddduuuentamu. Cucrembl auddepeHunanbHblX ypaBHeHUN. OCHOBHBIE
OIpe/ieNIeHUs] TEOPUM Pa3HOCTHBIX ypaBHeHHI. OcHoBHbIE ompeneneHus. CTpyKTypa pelieHui
PEKYPPEHTHBIX YPaBHEHUM.

4. Marepuajibl TeKylIero KOHTPOJIs YCIIeBaeMOCTH 00y4arommMXxcst

4.1 B xome peanu3alM¥ JIUCHMIUIMHBI «Bpiciias wMaremaTuka (aHalW3 JTaHHBIX-2)»
WCIIOJIB3YIOTCS CIIEAYIOIINE METO/IbI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YyUaOIIUXCS:

Tema u/unu pasoen Memoowr mexywezo
KOHMPOA
ycnesaemocmu

1.MHoOXecTBa U UX 0TOOpakeHUs1. MHOKECTBO AEHCTBUTEIbHBIX YO, 13

qHcen

2.CucTeMbl JINHEHHBIX YPaBHEHUI W MAaTPUIIbI YO, 13

3.Ilpenen mociea0BaTeNIbHOCTH, Npejien (YHKIUU YO, 13

4.HenpepbIBHOCTh (DYHKIIUU YO, 13

5.0npenenurenu YO, 13

6.IlpousBonnas u nuddepenmman YO, 13

7.0cHOBHBIE T€OpEMBI TU(HEPEHIINATBHOIO HCUUCICHHS. YO, 13

WccnenoBanue cBOMCTB (DYHKIUI M MOCTPOEHHUE UX TpadUKOB

8.KommiekcHsle unciaa. MHOTO4IEHBI M UX KOPHU YO, 13

9.JIuHelHbIE TPOCTPAHCTBA, JTUHEHHAs 3aBUCUMOCTh, 0a3UCHI, paHT KP

MaTpPHUIIBI.

10.IT10CKOCTH M X CBSI3b C CHCTEMaMHU JINHEHHBIX YpaBHEHUI. KP

11.bununeiinple GyHKIMH KP

12.®yHKIIMM HECKOJIBKUX NTEPEMEHHBIX U UX IKCTPEMYMBI. KP
13.HesiBHas GpyHKIUS. Y CIOBHBINA AKCTPEMYM KP
14.HeonpenenéHuslii HHTETrpai KP

12
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15.0npenenénnbiii uurerpain. [Ipunoxenus onpenenéHHOro KP
MHTErpaia

16.HecoOCTBEHHBIN HHTErpall 13
17.KpaTHble HHTETpaJIbl 113
18.HucnoBble psjbl 3
19.®yHKIMOHAIbHbIE MIOCIIEI0BATEILHOCTH U PSLIbI 13
20.1nTerpansl, 3aBUCSIIME OT IapaMeTpa 113
21. Inddepennmanbable 1 pa3HOCTHBIC YPABHEHHS 13

=

oY

PoNhdE

™=

4.2 MaTtepuaJibl TeKylIero KOHTPOJIA YCIeBAeMOCTH 00y4aommXxcst

1. TumnoBble OLICHOYHBbIC MaTE€pPHUAJbI 110 TEME 1

1.1. [Ipumepsl KOHTPOIBHBIX BOIIPOCOB IO TeMe 1

JlaliTe reoOMeTpUYECKOE HCTOJIKOBAHKE TIpeiesia (PyHKITUH.

YKaKUTE KaK CBA3aHO MOHATHE OCCKOHEUHO Majiol (DYHKITUU C MOHSATHEM Ipeiesia
byHKIIIN?

Vkaxxkure uro, Ha Bamr B3riisiy, sIBiIsieTCs KJIIFOUYEBLIM MOMEHTOM B I0KA3aTEJILCTBE
NepBOTO 3amevareabHoro npejaeia? [ouemy?

UTo JISKUT B OCHOBE KJTacCU(DHUKAIMH TOYCK pa3phiBa?

1.2. Ilpumepsr 3aganwmii mo teme |

HccnenoBaTth (PyHKIMIO M TOCTPOUTH €€ rpaduk;

Beruucnuth npenen GyHKIMM ¢ moMouIbio npasuia Jlonurans;
Boruncnuth npenen GQyHKINU, TPUMEHSS 3aMedaTeNIbHbIE MTPeIebl;
Beruucnuts npenen GyHKIMM myTeM U30aBiIeHUs OT UPPALMOHATIBHOCTH.

2. TunoBble OLlEHOYHbIE MAaTePHAJIBI IO TeMe 2

2.1. ITpumMepbl KOHTPOJIEHBIX BOIIPOCOB MO TeEME 2

VYKaKUTE B KAKOM CIIy4ae MOYKHO IIEPEMHOXKUTH JIBE MAaTPUILIbI?

Kax naiitu ob6patHyto Matpuiry?

Kak npuBectu maTpuily K 1naroHalbHOMY BUy?

HazoBuTe B Kakux cilydasx cCUCTeMa JIMHEWHBIX YpaBHEHUN UMEET perieHue?

2.2. [Tpumepsl 3a1aHmi 1O Teme 2

Hansl matpuniel A u B. Berauciuts AB u BA, eciim oHM CyIIECTBYIOT.
Haiitu maTpuiy, oOpaTHyto 1aHHOW. BBITOTHUTE TPOBEPKY.
HccnenoBath cucTeMbl TUHEHHBIX YpaBHEHUN HA COBMECTHOCTD U PELIUTh
a) o hopmynam Kpamepa 1 MaTpU4HBIM METOOM;
0) METOZIOM MOCTIEA0BATEIHPHOTO UCKITIOUEHHUST HEN3BECTHRIX (MeTooM ["aycca).
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3. TumnoBble OLlEHOYHbIE MAaTEPHAJIBI IO TeMe 3

3.1. ITpumepbl KOHTPOJIBHBIX BOIIPOCOB 1O TeME 3

VYKakuTe KaKoB F€OMETPUUYECKUI CMBICI IPOU3BOIHOM?

Crnenyet nu U3 HENPEPHIBHOCTH QPyHKIMU T depeHInpyeMocTh? A u3
muddepeHIIPYeMOCTH — HempephIBHOCTE? [Touemy?

Hatite onpenenenue nuddepeHuany u KakoB €ro TeOMETPUIECKUA CMBICT?
[TosicauTe moustue nuddepenimana BpICHIEro MopsiaKa.

3.2. [Ipumepsl 3a1anmii Mo Teme 3

Haiitu npon3BoaHyt0 CI0XKHON QyHKINHY;
Haiit mpon3BOHYIO HESIBHO 33JIaHHOM ()YHKIIUH.

4., TunoBble OLIEHOYHbIE MaTePHAJIbI IO TeMe 4

4.1. IIpumepsbl KOHTPOJIBHBIX BOIPOCOB 110 TeMe 4

VYKaxkure B KAKOM OTHOILICHUH HaXOJATCS ONepallii HHTETPUPOBAHUS U

Qg depeHpoBaHus?

WHTerpan ¢ nepeMeHHBIM BEPXHHUM TIPEIEIIOM UHTETPUPOBAHHS — 3TO (PYHKIIHS HITH
qucao?

[TosicHuTe, Kak MOXHO BBIBECTH ITPABUIJIO HHTETPHUPOBAHUS IO YACTSIM.

VYxkaxure uTo, Ha Bamn B3risi, SBISETCS KIIOUYEBBIM MOMEHTOM B JIOKA3aTEILCTBE
TEOpEMBI O cpeiHeM?

4.2. Ilpumeps! 3a1anuii no reme 4

Breraucnutb HWHTCrpajl, IPpUMCHIA OAUH U3 METOJ0B UHTCTPHUPOBAHUS;

BoruncnuTh miiomaas reoMeTpuyeckoi (pUrypel ¢ HCIOJIb30BaHUEM MHTETPUPOBAHUS.

Bbruucnuth 06beM Tea ¢ UCT0JIb30BaHMEM HHTETPUPOBAHMUSL.
Haiitu obmiee pemenue nuddepeHuanbHOro ypaBHeHUs IEPBOTO MOPSIKA.

14



15

5. OIIeHO‘lHLIe MaTepuaJbl l'[pOMQ)KyTO'lHOi;I aTTeCTallui 110 JTMCHHUIIJIMHE

5.1.  3auér npoBOOUTCA C MPHUMEHEHHEM CJEIYIOIUX METOJIO0B (CPEACTB) B YCTHOH (opme B
BUJIC OTBETOB Ha OUJIETHI.

[Ipu mnpoBeneHNM 3a4€T BO3MOXKHO HCIIOJNB30BaHHE JAMCTAHLIMOHHBIX 00pa30BaTENIbHbBIX
TexHojoruil (nanee - 10T).

[Ipu peamuzamuu mnpomexxyrounod arrectaiud B O0/JJOT Moryr OBITh HCIOJB30BaHBI
cnenyromue GOpMEI:

1.Ycrro B JIOT - B hopme yCTHOTO OTBETa HA TEOPETUUECKHIE BOIIPOCHI M PEIICHUS 3a/1a4uu (Keica).
2. Nucemenno B C/1O ¢ mpoxTOopuHroM - B (popMe MUCHBMEHHOTO OTBETa HAa TEOPETHYECKHE
BOITPOCHI M peIICHUs 3a7auu (Keiica).

3. TectupoBanue B C/1O ¢ NpOKTOPUHIOM.

5.2.01eH0YHbIe MATEPHAJIbI IPOMEKYTOUYHOM aTTeCTALUN

Komnonenm | I[Ipomedsicymounsiii / knouegot Kpumepuu oyenusanus

KOMnemenyuu | UHOUKAmop OYeHu8aHus

OIIK-2.2 OcymecTBisier BbIOOp npumeHenust | Gopmupyer yMeHus UCII0JIb30BaTh
KOHKPETHBIX UH(GOPMAITMOHHO | MAaTEMATHYECKHE METO/IbI U

KOMMYHUKAIIMOHHBIX TEXHOJIOTHI IMporpaMMHBLIC CPEACTBA JJIA pCHICHUSA
U [OpOorpaMMHBIX CPCACTB JIA | CTAHAAPTHBIX HpO(l)GCCI/IOHaJH)HI)IX 3aga4
pelICHUA CTAaHAAPTHBIX 3a/a4 B | B IIOJUTOJOI'HHM U CMCIKHBIX obnacTax

ITOJINTHYECKOU chepe U | 3HaHUsA
000CHOBBIBAET CBOH BHIOOP B TOM

qrcie npu yaeTe
UH(POPMALIMOHHOM U
O6ubauorpadguueckoil KyiabTypbl H
TpeOoBaHUI MH(POPMALMOHHOM
0e30I1acHOCTH

TunoBbie OLCHOYHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTAllNH
Ilepeuens 6onpocos 01 no020moeKu K 3a4émy

1. TlonsTtue pyHKIMU OAHOM IEpeMEHHON. 3aBUCUMas U He3aBucuMas nepemenHas. O6sactpb
orpejiesnieHus: 1 001acTh 3HaueHUs! PyHKIUU. CriocoOb! 3a1aHus PYHKITUH.

2. OcHOBHBIE cBOIicTBa PYHKINH (YETHOCTH M HEUETHOCTh, MOHOTOHHOCTh, OTPAHUYECHHOCTb,
NEPUOIUYHOCTD U JIp.).

3. TloHsATHUs SIBHOHM, HEIBHOW, 0OpAaTHOM, CIIOKHON QYHKITHI.

4. Tlonsarue npenena GyHKIMUA B OECKOHEUYHOCTH.

5. Ilonstue mpegena ¢yHkuuu B Touke. OIHOCTOPOHHHE Tpenenbl (MpeAensl crpaBa U
CIIeBa).

6. OcHOBHBIEC CBOWCTBA MPEACIIOB (TEOpPeMBI 0 Tipeeiax ). [Ipu3Hak cylecTBOBaHUS Mpejiena.

7. TlepBblii U BTOpO# 3aMeyaTeIbHbIE IPEIEIbI.

8. Omnpexnenenne HEMPEPHIBHOCTH (DYHKIIMIA B TOUYKE HA S3BIKE € - O, HA A3BIKE MPUPATIICHUH.
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11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.

217.

28.
29.

30.

31.

32.

33.

34.
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CaoiicTBa (yHKINH HETIPEPHIBHBIX B TOUKE.
Omnpenenenne HEMPEPHIBHOCTH (PYHKITUI HA OTPE3KE.
Omnpenenenue Touek pa3poiBa. Kinaccudukanus Touek pa3poisa.
Onpenenenre NTpoOU3BOAHOM. ['eoMerpuueckuii cMbIcH  Tpou3BoAHOW. [lonsaTue
muddepeHIpyeMOCTH (PYHKIIUH. 3aBHCUMOCTh MEXAY HEMPEPBIBHOCTHIO (DYHKIMH U
mudGepeHIPYCMOCTHIO.
VYpaBHeHue kacaredbHOH K KpuBod y = f(x) B Touke x0. OcCHOBHBIE TNpaBMIiIa
mubdepenuupoBanus.  TabnuyHble  NPOM3BOAHBIE  (NMIPOU3BOJHBIE  OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUN).
[Ipou3BoHBIC CIIOKHOU U HessBHOM (pyHKITUH. [Ipon3BOIHBIE BBICIIMX MTOPSIKOB.
[lepBoIii quddepeHtman, ero reoMeTpUIeCcKHii CMBICI, U CBA3b C IPOU3BOIHOM.
OcHoBHble Teopembl auddepeHuanbHoro ucuucienus (teopemsl depma, Poss,
Jlarpanxa).
[TpaBumno Jlonurans ans packpeitus HeonpenenenHocren [O/O] u mo/co]
VYcioBusi MOHOTOHHOCTH (BO3pacTaHMsi, yObIBaHUs) (QYHKUIUH. DKCTpeMyM (QYHKIUU
onHoil mepemeHHoil. Toukm MakcuMyma W MuUHUMyMa. HeoOxoaumoe ycioBue
JKCTpEMyMa.
[lepBoe 1 BTOpOE AOCTAaTOUYHBIE YCIIOBUS dKCcTpemyMa. Cxema uccneoBanus PyHKINUU Ha
IKCTPEMYM.
Breimyxiiocts pynkuuu. Touku nepernda. Heo6xoaumoe, 1octaTouHOE YCIOBHS Ieperuoa.
Cxema uccnenoBanus (yHKIIMH Ha BBITYKIOCTh M HAIMYHE TOYEK Ieperuoa.
AcuMnToThI rpaduka GyHKIUH.
OOm1ast cxema uccaenoBanus (GYHKIIMK U TIOCTPOCHUS €€ Tpaduka.
Martpuubl. Buasl matpun. Onepanuu HaJ MaTpULiaMH.
Ornpenenurenu KBaApaTHbIX MATPUIL 2-T0 U 3-TO nopsikoB. CBOMCTBA ONpenenuTeNeH.
OOpatnas matpuna. TeopemMa O CylIecTBOBaHMM OOpaTHOM MAaTpULbl. AJTOPUTM
HaXO0XACHHUs 00paTHON MaTpPHULIbI.
CucteMbl m JUHEWHBIX YpaBHEHUH C N NMEpeMEHHBIMHU (3alMCh B anreOpandecko U
MarpudHoil ¢opmax). OmnpeneneHne COBMECTHOW, HECOBMECTHOMW, OMPENEICHHON U
HEOIPEICIEHHON CHCTEMbl ypaBHeHUH. Panr martpuubl. Teopema O paHre MaTpHIbL.
Teopema Kponekepa-Kanemnn.
CucTeMsbl n IMHEHHBIX YpaBHEHHH ¢ N TepeMeHHBIMU. MeTo/1bl pelIeHus: MeTo]1 00paTHOM
Matpulbl; o popmynam Kpamepa.
CucreMpl m JINHEHHBIX YpaBHEHUH € N epeMEHHBIMU. MeToab! penienus: merox ["aycca.
[TepBooOpasznass  ¢yukiuu. Heonpenenennbiii  unterpas. OCHOBHBIE  CBOWMCTBA
HEOIpeIeIEHHBIX HHTETpasoB. Tabiuia OCHOBHBIX HEONPEAEICHHBIX HHTEIPAJIOB.
OmnpeneneHre HEOMPENECIIEHHOTO UHTerpasa. MeToq 3aMeHbl NEepPEeMEHHOM; MeToJ
WHTETPUPOBAHUS 11O YACTSIM.
OnpeneneHne  HEONPENENEHHOro  WHTerpana.  VHTerpupoBaHue  mpocTeMmmx
palnMoHaNBHBIX JApOOei: MeTOJ]l BbIIEICHUs IOJIHOTO KBajpaTa B 3HAMEHATeNH JpooH,
METO/I HEOTIPECIICHHBIX KOA((OUITMEHTOB.
OmnpeneneHne HEONPENEIEHHOr0 HHTErpana. MHTerpupoBaHue TPUTOHOMETPHUYECKHUX
GbyHKIH.
OmnpeneneHne HEONPENEICHHOIO HHTerpaiga. MHTerpupoBaHME HEKOTOPHIX BHUIOB
HMPPALMOHAIBHOCTEN.
OnpeneneHHblil UHTErpana Kak IpeAes] MHTETPAIbHOM CyMMBI M €r0 T'€OMETPUYECKUI
cmbici. OmnpeneneHHbI HHTErpan ¢ IEPEeMEHHBIM BepXHUM IpeneiaoM. OCHOBHbIE
CBOMCTBA ONPEEIIEHHOT0 UHTErpaia. TeopeMa o cpeiHEM.
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35. [lonsatne ompenenenHoro wuHTerpaiga. @opmyna Herorona-JleiOnuma. 3ameHa

NEPEMEHHBIX U HHTCTPUPOBAHUC 110 YaCTAM B OIPEACIICHHOM HUHTErpajIc.

36. [TonsiTne ompeneneHHOro HWHTErpaga. | eoMeTpuvecKre MPUIIOKEHUST OMPEACIICHHOTO

HHTErpaia: BBIYUCICHUC nﬂomaz[eﬁ IIJIOCKHX (1)I/Il"yp, BBIYMCIICHHE 00BEMOB TENI BpalicHH:I.

37. OnpenencHue g hepeHIHaTBLHOTO YpaBHEHUSI. Onpenenenue peleHus

muddepenunansHoro ypasHenus. uddepennnanbapie ypaBHEHUS MEPBOro MOPSIKa C
pa3IeNSOMUMUCS TEPEMEHHBIMU.

38. Onpenenenue nuddepeHnantbHOro ypaBHEHUS. Omnpenenenue perieHus

muddepeHManbHOTO ypaBHeHus. Perienne auHeHHbIX auddepeHInanbHbIX ypaBHEHUH
HepBOro nopsaka. Meros Bapuaii IpOU3BOIEHON MIOCTOSTHHOM.

39. OnpenencHue i depeHIHaTBEHOTO YpaBHEHUS. Onpenenenue pereHus

muddepeHnranbHOro ypasHeHnus. Juddepennuanbable ypaBHEHUS BBICIIMX HOPSIKOB.
Pewrenne ypaBHeHUH, JOMYCKAOIIUX IOHUKEHUE NIOPSIJIKA.

TunoBbie KOHTPOJIbHBIC 3a/IJaHUA WX UHbIC MaTCPHUAJIbI, HCOﬁXO}]I/IMbIe AJIF OHCHKHA

31—[3HI/Iﬁ, yMeHHﬁ, HaBBbIKOB, XapPaKTCPU3YIOIIIHUE 3TAIIbI ([)opanonaHm{ KOMIICTCHIUA B

npouecce oceoenusi OII

3aanus, HaMpaBJICHHbIC HA 0CBOeHUE HHCTpyMeHTapHst Marematuku (YK OC-6):

1.

N

1.

Hccnenyiite GyHKIMIO U TIOCTPOMTE TpaduK:
(x—1)3
x2

HccnenoBaTh Ha SKCTPEeMyM () YHKITHIO:
7(X,y) = 2xy-2x2-4y?.

HaliTu HeonpeneeHHbI UHTETPpal:
J‘ x*dx
x5+7

Pemnts cucremy ypaBHeHu# MeTo1oM KpaMepa, MaTpUYHBIM METOJIOM M MeTOIoM ['aycca:

2c-y+4z="1
Tx+3y~-z=3
bx-2y-3z=4
Haiitu A~! u cnenarth mpoBepky:
0o -1 2
A=| 0 1 1
-2 3 3

Boraucnouts npeaen GyHKIUN, IPUMEHsIS JII0ObIe MTpaBuiia PACKPbITH
HEOIIpeIEIEHHOCTEN:
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sin6x

im .
x-0 tg2x
2. HanmcaTh ypaBHEHHMS KacaTelbHBIX K KDUBOH Y = 6 — X B TOUKAX I1€pECEUEHHs] KPUBOM C
ocsio Oy.

2. Haiitu quddepenunansl cieayomux GyHKIUA 11 JOMYCTUMBIX 3HAUEHUN apryMeHTa:
y = Sinx — XCOSXx

3. HaiiTu HeonpeneneHHbI HHTETPaIL:

dx
(x? + Darctgx

[Ixana oueHNBaHUA

OneHka pe3ynbTaToOB MPOU3BOJIUTCS HAa OCHOBE OaimbHO-peiiThHroBoii cucteMsl (BPC).
HcnonwszoBanue bPC ocyriecTBisieTcss B COOTBETCTBUU C IprKa3zoM oT 06 centsiops 2019 r. Ne306
«O npuMeHeHNH OAITbHO-PEUTUHIOBOM CUCTEMBI OLICHKH 3HAHUHM 00YyJarOIIUXCs».

bambl BhICTaBIAIOTCS 32 pabOTy Ha MPAKTUYECKUX 3aHATUAX (MakcumMym 9 06amioB),
BBIIIOJITHEHUE KOHTPOJIbHBIX pPaboT (MakcumyM 20 OamioB), pelleHHe AOMAallHMX 3aJaHui
(MakcumyM 48 6anioB), 3a4€T (MakcumMyM 23 Oaia). JlucuuminHa CYMTAETCs OCBOCHHOW, €Cu
cTyneHT HaOpan He MeHee 51 Oamia B pe3yJbTaTe BBHIMOJHEHUS BCEX TUIIOB 3aJaHUi, BKIIIOYAS
OTBET Ha 3a4€Te.

[Mxana epeBoOJa OUCHKHU 13 MHOT00aJIJIbHOI B CUCTCMY «3aUTEHOY/ «HE 3aUTEHOY:

ot 0 1o 50 dayutoB «HE 3aUYTECHO»

ot 51 o 100 Gammos «3a4YTEHO»

Bo Bpems 3auéta, B ayquTOpun HaxoAUTCs He Oosee 10 yenoBek, BO3MOXKHO UCIIOIb30BAHNE
KaJIbKYJIATOPA U OTKPBITHIX 0a3 JaHHBIX.

B cnywyae mnpumMeHeHMs AMCTaHLMOHHOIO PEXUMa IPOMEXKYTOUHOM aTTecTalliM OHa
IPOBOJUTCS cleayromuM obpa3omM: ycTHO B JIOT/muceMeHHO ¢ MPOKTOPUHIOM/ TECTUPOBAHUE C
IIPOKTOPUHIOM. [[J1s1 ycIenIHoro ocBOEHMs Kypca ydaleMycsh peKOMEHIYETCsl 03HaKOMUTBCS ¢
JUTEPaTypOl, pa3MEILIEHHOH B pa3zene 6, 1 MaTepuagamu, BbulokeHHbIMU B JIOT.

6. MeToanuyeckne MaTepHAaJIbl 10 OCBOEHUIO THCIUIIHHBI

W3yueHnne [aHHOM JAMCHUIUIMHBI HpeAroiaraeT TIiyOoKoe U3ydeHHe CTyJeHTaMHu
TEOPETUYECKOr0 U MPAKTUYECKOro Marepuala Mo Beicuiedl maremartuke. [Ipum moaroroBke K
KOKIOMY MIPAKTHUYECKOMY 3aHSATHIO CTYAEHTHI JOJKHBI BHHUMATEJNBbHO H3YYHUTH JIEKIIMOHHBIN
MaTepuail U OTBETCTBEHHO NOJIXOJUTh K BBIIIOJIHEHUIO JOMAIIHUX 3alaHUM.

N3yyenue kypca «Bbicmias wmaremMatuka (aHajiu3 JaHHBIX-2)» JOJKHO 005S3aTEeIbHO
CONpPOBOXKAATHCS  BBIIIOJIHEHUEM  JIONIOJIHUTEIBHBIX ~ 33JaHUM, KOTOpPBIE JIEMOHCTPUPYIOT
UCIIOJIb30BaHWE MaTeMaTMKd B TyMaHUTapHbIX JUCHUIUIMHAX. B TeueHue cemectpa
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IpPENoiaracTcsi MpOBEJICHHE KOHTPOJBHBIX pPAa0OT, YTO OmpenenseT B OOJbIIed CcTerneHu
YCIIEIIHOCTh M3yueHMs ydeOHoro marepuana. Ha 3auére mpenensercss kadecTBO U 00BEM
YCBOEHHBIX CTYJIEHTaMH 3HaHUI. 3aJ0roM yCIIEUTHOW clauu 3a4€Ta sBIIAETCS CUCTEMaTH4yecKas
paboTa HaJl JOMAIIHUMHU 33JaHUSMHU.

7. YueOHasi IuTepaTypa U pecypchbl HHGOPMANMOHHO-TEJIeKOMMYHHKAIMOHH 0
cetu UuTepHer

7.1 Ocnosnaa nrumepamypa

1. Wnbun, Brnagumup AnekcannpoBud. Beicmias maremaruka : yueOHUK, pek. M-BoMm
obpazoBanus Poc. ®enepanun / B. A. Unsun, A. B. Kypkuna ; Mock. roc. yH-T uMm. M.
B. JlomoHoCOBa. - 3-¢ u31., nepepad. u goi. - M. : [Ipocnekr [u ap.], 2011. - 592 c.

2. JlopodeeBa, Amna BnanumupoBHa. Beicimas wmareMatuka il TYMaHUTapHBIX
HaTpaBIICHUH : yIeOHUK JJis OakanaBpoB, pek. M-BoMm oOpazoBanust Poc. deneparuu /
A. B. lopodeesa. - 3-e u3a. - M. : FOpaiit, 2012. - 400 c.

3. IlomoB, Anekcannp MuxaiinoBuu. Teopus BepOSATHOCTEH W MaTeMaTHyecKas
CTaTHCTUKA : BrIciias MareMaTuka Jijisi 5KOHOMUCTOB : YUeOHUK sl 6akanaBpoB / A.
M. Tlomog, B. H. Cotaukos. - M. : FOpaiir, 2011. - 440 c.

4. lunaues, Buktop CemeHoBuu. Briciias maremartuka : yueb. mocobue Jijisi bakaiaBpoB
/ B. C. llumayes ; mox pen. A. H. Tuxonosa. - 8-e uzn., mepepad. u gom. - M. : FOpaiir,
2013. - 447 c.

7.2 JlonotHUTEIbHAS JIUTEepaTypa

1. HemunoBuu b. I1. COopHUK 33134 U ynpa)kHEHUH 110 MaTeMaTuueckomy aHanu3y/b.I1.
HemumoBuy. - M.:  Hayka, 1997. - URL: http://www.math-
life.com/jdownloads/view.download/35/257.html (nara obpamenus: 17.12.12).

2. Wmeun B. A. Marematnyeckuii aHaims : B 2 4. : yaeOHUK 715 By30B / B.A. Wnbun, B.A.
Canosamnuuii, bn. X. Cennos / nox pea. A.H. Tuxonosa. - 3-e u3z., nepepad. u 10M. -
M. : IIpocniexkT [u np.], 2007.

3. Kpacc M.C. OcHOBBI MaTeMaTHKH U €€ IPUII0KEHUS B 3KOHOMUYECKOM 00pa30BaHUM:
yueOnuk s By3oB / M. C. Kpacc, b. I1. UynipsiHos. - 6-e u3., ucnp. - M. : leno, 2008.
-719c.

4. Marematruka. MaTeMaTuuecKuil aHamu3 Jyisi 5KOHOMUCTOB : yueOnuk / O. 1. Benuna
[u ap.] ; mox pen. A. A. I'puba u A. ®@. Tapactoka. - M.: @ununs [u ap.], 2001. - 354
C.

6.3 HopMaTuBHBIE MPaBOBbIE JOKYMEHTHI M HHAsI IPaBOBasi HH(oOpMAaUs
He ucnonb3yrorcs

6.4. UnTepHeT-pecypcesl
Ha cavme Hayunou oubauomexu C3IUY PAHXul C

1. DraeKkTpoHHbIE yYeOHUKHU 3NEKTPOHHO-O0nOnmmoreunoi cuctemsl (ObC) «AHOyKe»

http://www.nwapa.spb.ru/index.php?page id=76
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7.5.AHpbIe HCTOYHUKH

1. EnuHblil apXyUB 5KOHOMUYECKHX U coroiornueckux nanueix HUY BIID
(http://sophist.hse.ru)
2. depepanbHas ciayx0Oa rocyaapcrBeHHoit ctaructuku (http://www.gks.ru):

8. MarepuajibHO-TeXHHYeCKas 0a3a, He0OXoAMMAas /i1 00Pa30BATEILHOIO MpoLecca 1mo

AUCHUIJIMHE (MOLYJIIO).

Ne i/t HaumenoBanue
1. CrienMajan3upOBaHHbIC 3aJIbI ISl POBEICHUS JICKITUH:
2. Criennanu3upoBaHHasi MeOeIb M OPIrCPEICTBA: ayTMTOPUU M KOMITBIOTEPHBIC KIIACCHI,

O60py,HOBaHHBIe nocaago04YHbIMHU MECTaMU
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