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1. IlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JUCIUIINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTeIbHO MPOrPaMMbl.

1.1. Iucummuinaa B1.0.06 «Beiciias maremaTvka (aHalIM3 JaHHBIX-2)» 00eCIe4YnBacT
OBJIAJICHUE CIEAYIONUMU KOMIICTCHIIUSIMU:

Kon HanmenoBanne Kon KOMIOHeHTa | HamMeHoBaHHMEe KOMIIOHEHTA
KOMIICTEHIIUU | KOMIIETEHI[UU KOMIIETEHIUU KOMIICTEHIIUU
OIIK-2 Cnocoben npumensts | OIK -2.2 Crniocoben chopMUpOBaThH
nH(}OpPMAITMOHHO- yMEHUS HCIIO0/IL30BaTh
KOMMYHHUKAITUOHHBIE MaTeMaTUYeCKHEe METOAbl H
TEXHOJIOTUH n MpOrpaMMHBIE CPEICTBA IS
POrPaMMHBIC CPEJICTBA pelieHus CTaH/IAPTHBIX
IS perIcHus npodeCcCHOHANBHBIX 33Jlad B
CTaHTAPTHBIX 3a71a4 ITOJIUTOJIOTMH M CMEXKHBIX
npodeccuoHaIbHOM 00J1acTAX 3HAHUSA
JIEITEIbHOCTH Ha
OCHOBE
UHPOPMAITMOHHOW U
oubmmorpaduueckoi
KYJIBTYPbI 51
TpeOoBaHU
UH(POPMAITIOHHON
0€e30IacCHOCTH

12.B PE3YILTATC OCBOCHU A NTUCHUIIJIMHEBI Y CTYACHTOB JOJIKHBI OBITH C(l)OpMI/IpOBaHLIZ

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 3HaHuli: MOHUMaHue

BO3MOXKHOCTEM U MMpEeacioB MaTCMATUKHU B
AHAJIN3C MMOJIUTUYCCKHUX NHCTUTYTOB U
ITPOLCCCOB

Ha ypoBHe ymMeHuUii: CHOCOOHOCTD
WCIIOIh30BaHUsI THPOPMAIIUOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH 1
NIPOrPAMMHBIX CPEJICTB IIPU IIPOBEIECHUN
CTaTHCTUYECKOTO aHAIIN3a JUIS PEIICHHS
CTaHJIaPTHBIX MPO(ecCHOHAIBHBIX 33]1a4
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2. O0BbEéM u MecTO TMCHUIIMHBI B cTpyKTYype OIT BO

O0bém aucuumannbl. O6mas TpynoeMkocTs qucuuiuinabl b1.0.06 «Bricias mareMaTHka
(aHanu3 JaHHBIX-2)» cocTaBisgeT 3 3a4eTHbIe eauHuilpl, 108 yacoB Ha ouHO# popme 00ydeHHUS.
JlucuuiuiiHa peanu3yercs 4acTHYHO C TMPUMEHEHHEM JUCTAHIMOHHBIX 00pa3oBaTEeIbHBIX
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. KOHCYJIbTAIIUU
Jlexun 12/9
[TpakTHyeckue 3aHsATUS 24/18

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

KoHTtpoub -

@DOpMBI TEKYIIETO KOHTPOJIS YcTHBIN onpoc, JoMalTHee 3a/laHue, KOHTPOoJIbHAs paboTa
dopMa MpOMEKYTOUHON 3auer — 2 ceMecTp

aTTecTaluu

Mecto aucuuminnbl B ctpykrype OOIL. Jluctiumummaa 51.0.06 «Briciias MaTemaTrka (aHaIu3
JIAHHBIX-2)» OTHOCUTCS K 00s3arenbHON vacth b.1 m m3yuaercss Ha 1 Kypce BO 2 cemecTpe.
Jucnumimna «Bpiciias maremartvka (aHaiu3 JaHHbBIX-2)» IO3BOJISIET NMPUOOPECTH 3HAHUS U
yMEHHUsI, HeOOXOUMBIEC Ui OCBOCHHUS CIEAYIOIIMX AUCHUIUIMH: «METOHO0JIO0rusl U METOJIMKa
COLIMAJTIbHBIX HUCCIeI0BaHuY, «KonnuecTBEHHbIE METO/IbI B COLIMATIBHBIX UCCIIEIOBAaHUAX (aHATU3
naHHbIX-4)», «KonnuecTBeHHbIE METO/Ibl aHAIN3a FOCYJApPCTBEHHOMN MOJIUTUKU (aHAJIU3 JaHHBIX -
5)». opma IPOMEKYTOUHOM aTTECTAI[UU — 3a4ET.

JlocTyn K cucTeMe IUCTaHLUMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH OCYIIECTBISIETCS
KOKIBIM  O0y4arouuMcs  CaMOCTOSATENTbHO € JI00OTO  YCTpOWicTBa HA  TOpTale:
https://Ims.ranepa.ru/. Tlapoip ¥ NOrWH K JMYHOMY KaOWHETY / MPO(UIIIO HPEIOCTABISCTCS
CTYJEHTY B Ji€KaHaTe.

Bce ¢opMmbl Tekymiero KOHTpOIIs, MPOBOAUMBIE B CUCTEME JMCTAHIIMOHHOIO OOydeHus,
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/JaHUs TPEJOCTaBISETCS Ha OrPAaHUYEHHOE BpEeMsS COTJIacHO
perJiaMeHTy IUCHUILINHGI, omyoaukoBanHoMY B CJ1O. [IpenonaBaTens oleHUBAET BBIITOJHEHHbIE
obyyvaronuMmcs padboTel He mo3aHee 10 pabounx qHEH Mocie OKOHYAHMS CPOKA BBHITTOJTHEHUSI.
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3. CopaepxaHue U CTPYKTYpPa TUCHHUILIHHBI
3.1.Cmpyxkmypa oucyuniunol

Obvem Jucyuniunsl (MOOyas), yac
Koumaxmmnas paboma
00yuaowuxcs ¢
npenooagamenem Dova
10 8UOAM YUeOHbIX 3aHAMUL P
meKyujeco
Ne Haumenosanue pazoena KOHMPOJIsL
/o (memot) Beeso cp yenesaemocmu”,
173/ NPOMENCYMOYHOLL
JIIOT JIP/IO 70 | kcp ammecmayuu
T T
MHOXKeCTBa U X YO, 3
1 OTOOpaKeHHUSI. 5 1 1 3
MHOXECTBO
JIEHCTBUTCIILHBIX YHCEII
) CHcTeMbl JJUHEHHBIX : 1 1 3 VO, 13
YpPaBHEHUU U MATPHUILIbI
[Ipenen VO, 113
3 | mociemoBaTeIbHOCTH, 5 1 1 3
npenen GyHKIuU
YO, 13
4 HenpepriBHOCTH 5 1 1 3 A
byHKIUM
5 | OnpeneauTenu 5 1 1 3 YO, 13
VO, I3
6 [IpousBoaHas u 5 L 1 3 b
g depeHnman
OCHOBHBIE TEOPEMBI YO, 13
TudepeHIraTbHOTO
7 ucuuciienus. Mccnenosanne 5 1 1 3
CBOWCTB QYHKIUI 1
MOCTPOCHHE UX rpaduKoB
KommiekcHsele unca. YO, 3
8 | MHoroujaeHsl U UX 5 1 1 3
KOPHU
JIuneitabie Kp
MPOCTPAHCTBA,
9 | TuHEeMHAS 5 1 1 3
3aBHCHMOCTB, 0Q3MCHI,
paHr MaTpUIIbL.
[TmockocTH U UX CBSA3b KP
10 | ¢ cucremamMu 5 1 1 3
JIMHENHBIX YPABHEHUM.
11 | bunuHelHble QyHKIUU 5 1 1 3 KP
OYHKIUA HECKOJIbKHUX KP
12 | mepeMeHHBIX U  UX 5 1 1 3
OKCTPEMYMBI.




13 | Verommit okcrpenyn 5 L 4 v
1 Heonpenenéunsiit 5 1 4 KP
WHTETpal
OrnpenenéHHbIi KP
WHTETpall.
15 | IIpunoxenus 5 1 4
OIPEIENIEHHOTO
VHTETpaja
16 HecoOcTBeHHBIH 5 1 4 A3
WHTETpal
17 | KpatHble uHTErpajsl 5 1 4 13
18 | UucnoBkle psjbl 5 1 4 a3
DyHKIMOHAJIbHbIE 3
19 | mociaenoBaTeIbHOCTH U 6 2 4
pAIBI
HNuTerpansi, 3
20 | 3aBUCAIIUAE OT 6 2 4
rnapaMmeTpa
21 Huddepennmanbapie n 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 ¢ MeAarorniecKuMn pabOTHIKaMH OpraHu3aluy U (WIH) JINIAMH,
MPUBJICKAEMBIMHU OpTraHU3aLUeN K pean3aliuy 00pa3oBaTeIbHBIX IPOrPaMM Ha MHBIX YCJIOBHAX (B TOM YHCIE
VH/IUBU/yalIbHbIE KOHCYJIBTAIIUN)®;

JOT — 3ansATHS, TPOBOAMMBIC C IPUMEHEHNEM JANCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, B TOM YHCIIE C
NPUMEHEHNEM BUPTYAJIbHBIX aHAJIOTOB NPO(ECCHOHABHOI eI TeIbHOCTH.

! A6zan 2 nynkra 31 ITopsika opraHu3aliy U OCYILECTBIEHHS 00pa30BaTeNbHOM IesATeIbHOCTH 110
00pa3oBaTeNbHBIM NPOrpaMMaM BhICIIET0 00pa30BaHuUs — IporpaMMam OakalaBpHaTa, IporpaMMaM CIelHaInTeTa,
MpoTrpaMMaM MarucTpaTypsl, yTBEpKISHHOTO TpukazoM MunoOpHayku Poccun ot 05 ampens 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoBad MuntoctoM Poccun 14 urons 2017r., perucrpanuonasiii Ne 47415)

2 Cwm. a63an 2 mynkTa 31 IMopsKka OpraHu3aluy U OCYILECTBIIEHUS 00pa30BaTENbHOI JEATENLHOCTH 110
00pa3oBaTeIbHBIM IIPOrpaMMaM BBICIIET0 00pa3oBaHus — IporpaMmaM OakajaBpuara, IporpaMMamM CIIeHaTnuTeTa,
porpaMMaM MarucTparypbl, yTBEp KICHHOT0 Npuka3zoM MuHoOpHayku Poccun ot 05 anpenst 2017 1. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoan Muntoctom Poccun 14 utonst 2017r., peructpannonHstit Ne 47415)

3 Cwm. a63an 2 nynkra 31 INopsaka OpraHu3aliy U OCYLIECTBIIEHHs 00pa30BaTeIbHON JeATeNLHOCTH 110
00pa3oBaTeNBHBIM MPOrpaMMaM BEICIIIET0 00pa30BaHMUs — IporpaMMam OakalaBpHaTa, IporpaMMaM CHEelHaInTeTa,
MpoTpaMMaM MarucTpaTypsl, yTBEp>KAeHHOT0 pukazoM MunoOpHayku Poccun ot 05 ampesnst 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoBan Muntroctom Poccun 14 urons 2017r., peructpannonubiii Ne 47415)

4 A63an 2 mynxra 31 INopsaka opraHU3aliy U OCYLIECTBIIEHHs 00pa30BaTeNIbHON JeATeNLHOCTH O
00pa3oBaTeNBHBIM NPOrpaMMaM BEICIIIET0 00pa30BaHUs — IporpaMMamM OakanaBpHara, IporpaMMaM CIEIHaInTeTa,
IporpaMMaM MarucTparypbl, yTBEp KICHHOT0 Npuka3zoM MuHoOpHayku Poccun ot 05 anpenst 2017 1. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoan Muntoctom Poccun 14 utonst 2017r., peructpannonHsiit Ne 47415)
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CP — camocrosTenpHas paboTa, ocymiecTBisieMas 6e3 y9acThs MeJarorndeckux paboTHUKOB OPTaHU3AINN 1 (HITH)
JILI, IPUBJIEKAEMbIX OpraHU3alKel K peann3anni 00pa3oBaTesibHbIX MPOrPaMM Ha UHBIX YCIOBUSIX.

KCP* — B 001muii 005eM TUCHUAIIINHBI HE BXOIUT
YO* — ycTHBIN o1poc

KP** — xoHTponpHas padora

JI3*** — nomaIiiHee 3aJlaHue

*- ACTPOHOMMYECKHE YaChl

3.2.Conep:xaHue TUCUUTTHHBI

Tema 1. MHo:kecTBa M UX 0TOOpaskeHusi. MHOKeCTBO 1efiCTBUTEIbLHBIX YU CEJ

MHoxecTBa 1 onepanuy HaJl HUIMH. J[eKkapToBO IPOU3BEACHNE MHOXKECTB, OMHAPHBIE
otHomeHust. OTOOpakeHus ¥ UX CBOICTBAa. MHOXECTBO JIEHCTBUTENBHBIX YnCell. Bepxuue u
HudicHue epanu. Ilpedenvrvle mouku.

Tema 2. Cucrembl JTUHEHHBIX YPABHEHUH U MATPULIBI

[TpuBeneHue MaTpull K CTylieH4YaToMy Buay. Pemenue cucreM ypaBHenuit metogom ["aycca
Onepanuu Hag matpuramu. OOpaTHas MaTpuIa.

Tema 3. IIpeaen nmocienoBaTebHOCTH, peaesa GyHKIUH

[Ipenen nocnenoBaTenbHOCTH, Ipeien PyHKINN. beCKOHEUHO Maible [10C/IE0BaTEIbHOCTH U
byukun. Apudmerndeckre cBoicTBa npezena. [IpenenbHblil mepexos B HEpaBEHCTBAX.

Beranciienue npenena lir% SINX/  TIpenen MOHOTOHHO# OrpaHHYeHHON GyHKIHH. Ynco e.
X—

Kpurepwnii Komm cymecTBoBanus mpeiesa mociaenoBaTeabHOCTH, peaena Gpyakun. [lonstre o
YHUCIIOBOM PSZE U O €r0 CXOJAUMOCTH.

Tema 4. HenpepbiBHOCTH pyHKIMHU

HenpepriBHOCTB, TOUKH pa3pbiBa. CBOMCTBAa HEMPEPHIBHBIX PyHKIMH. HenpepbIBHOCT
3JIEMEHTapHbIX PyHKUUN. ACUMIITOTHYECKHE (POPMYIIBI. [TpoMexyTouHbIE 3HAUEHUS
HENpEepbIBHON Ha OTpe3Ke PYHKIUH. OrpaHW4eHHOCTb HEMPEPHIBHON HA OTpe3Ke PYHKLUH.
Pasnomepnas nenpepvisnocms. Teopema Kanmopa.

Tema S. Onpeneanresnn

CaoiicTBa OHpCI{CJ’IHTCJ’ICﬁ U CIIOCOOBI UX BHIYUCIICHUS

Tema 6. [IpousBoanas u nuddepenuuan

[Tpon3BomHas, €€ ecTeCTBEHHOHAYYHBIH CMBICT U OCHOBHBIE CBOWCTBA. [IpenebHbIe BEIMYHHEI.
Huddepennman. HuBapuantHOCTh (¢GopMbl TepBoro auddepennuana. IlpousBonHsie U
G depeHIHanbl BHICIIUX TOPSAKOB. DIIACTUYHOCTD U €€ CBOMCTBA



Tema 7. OcHoBHBIE TeopeMbl U (pdepeHInATBLHOr0 Hcuucjaenus. Mcciienopanne cBoHCTB
GyHKUMi U MOCcTPOeHne UX rpadpuKoB

Teopemsr @epma, Posns. Heo6xoaumeie ycnoBust skctpemyma.  Teopems Jlarpamka u Kormm.
Kpurepuii mocrosiucta pyakuun. @opmyia Teinopa ¢ octatouHbsIM WwieHoM B popme Jlarpamxka.
@opmyna Teiimopa ¢ ocratouydHsiM uieHoM B ¢opme Ileano. Paznoxenus dyHkimii
e*,sinx, cosx,In(1 + x), (1 + x)*. IlpaBuna Jlonurtans. MoHoTOHHOCTH (hyHKIUH. JlocTaTOYHBIE
ycioBHs dKcTpeMyMa GyHKIMH. BeimyknocTs rpaduka dyaxmaun. @yuxkyuu cnpoca Topukeucma.
Dyukyus norezHocmu. 3akon yoviearouel npedeibHou Noae3HOCMU.

Tema 8. KommiekcHbie yuciaa. MHOro4wieHbl 4 MX KOPHHU

Jlenenue ¢ ocTaTkoM, HaMOONBIINN OOIIMIA JENUTENNb, KOPHU MHOTOYICHOB, cxema [ opHepa,
NpUOIUIICEHHOE BbIYUCTICHUE BeUeCMBEHHbIX KOPHell ¢ noMowblo meopemul LLImypma

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

JIuHeiiHbIe IIpOCTPaHCTBAa, JIMHEWHAasl 3aBUCHUMOCTD BCKTOPOB, Pa3MCPHOCTDL IIPOCTPAHCTB, paHIl
MaTpulbl 1 €ro NpuMCHCHUSA 1JIs1 CUCTEM JIMHEHHBIX ypaBHeHI/Iﬁ

Tema 10. IlnockocTH 1 UX CBSI3b € CHCTEMAaMM JHHEHHBIX YPaBHEHMI.

Crioco0b! 3aanus miockocTel. [locTpoeHne MIOCKOCTeH, MOPOKAAEMBIX 3alaHHBIM HabOpOM
TOYEK

Tema 11. BunuHeiinble PyHKIHHA

Matpuibl OunMHENHbIX QYHKIUHN, KBaJpaTUYHble QYHKINH, KpuTepuil CuiibBecTpa.

Tema 12. (I)yHKlII/IH HECKOJBKHUX MEPEMECHHBIX U HX IKCTPEMYMDbI.

[IpoctpancTBoR"™ . OTKpHITHIE, 3aMKHYTHIE, KOMITAKTHBIE MHOXecTBa B R™.

OYHKIUU U 0TOOpaskeHUsI, UX MPEJeIbl U HeNpephIBHOCTh. Pynkyuu Kobba-/[yenaca.
JuddeperurpyeMocTb PYHKIIMM MHOTHUX MIEpEMEHHBIX, YacTHbBIE TPOU3BOIHBIE.

JocTarounsle ycnoBus auddepeHunpyeMocTy GyHKIMU MHOTHX nepeMeHHbIX. Juddepennman.
[TpousBoaHas cinoxuoit ¢pynkimu. MuBapuanTHOCTh (hopMBI iepBoro auddepennmana.
KacarenpHass 1uiockocts. IIpomsBomnas mo HampasieHuto, ['paguent. Marpuna Skobu
otoOpaxeHus u e€ cBoiictBa. CBoiicTBa sikoOnana. [IpousBoHble BbIcnX nopsaakoB. CBoiicTBa
IPOM3BOJICTBEHHOHN (PYHKITUH.

Juddepennnansl BHICIIUX TOPSAKOB. [ eccuan.

®opmyiel Teitnopa 11t GyHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

OxcTpeMyMbl QYHKIIMN HECKOJIBKUX NepeMeHHbIX. HeoOxonrumeble ycioBusl.

JlocTaTouHbIE YCIIOBUS CYIIECTBOBAHUS SKCTPEMYMA.

Memoo naumenvuiux keaopamos oopabomru OaHHLIX.
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Tema 13. HesiBHasi pyHKIHs. Y CI10BHBII IKCTPEMyM

HesBras ¢ynkums. TeopemMa 0 CyIIeCTBOBaHHWH, HEMPEPHIBHOCTH M auddepeHupyemMocTu
byHKIIMKM, ompenenseMoll ypaBHeHHEM. DopMyiuposKa meopemvl 0  CYWecm8Oo8aHuUl,
HenpepvleHocmu u ougghepenyupyemocmu pyukyuu y = f(xq, ..., X,) OnpeoensieMou ypagHeHueM.
Dopmynuposka meopemvl 0 HEsIBHbIX PYHKYUSAX, ONpeoesisieMblX CUCTEeMOL YPAGHEeHU.
YcnoBHbli 3kcTpemyM. HeoOxoaumeie yenoBusi. Meton muokuteneit Jlarpanxa.

HocTtaTtouynble yciioBus s3KkcTpemyma. OKauMIEHHbIU 2eCCUaH.

Tema 14. HeonpenenéHHbI HHTErpa

[TepBooOpasHas GyHKIUS, CTPYKTypa HeompenenéHHoro nuterpana. Tabnuia HeonpeaenEHHbIX
MHTETPAJIOB M IPaBUJIa HHTEITPUPOBaHUS. IHTErprpoBaHue palliOHAIBHBIX (DYHKIIMA, HEKOTOPBIX
UPPALMOHATIBHBIX (PYHKIINH, HEKOTOPBIX TPUTOHOMETPUUECKHUX (DYHKIUH.

Tema 15. Onpenenénnsbiii naTerpaJ. [lpunoxkenns onpeneJéHHOro MHTErpaJa

[TonsaTne mmomanu IUIOCKOW (GUryphl. 3amadya O BBIYMCICHWW IUIOIAAM KPUBOJUHEHHON
TpAaIneLunH.

Pa3bouenue orpeska. HWurerpambubie cymmbl. Ompenenenue uHterpania (mo Pumany).
HeoOxonumoe  ycmoBue — uHterpupyemoctu  ¢ynkuuu. Cymmbel  [apOy.  Kputepuit
uHTeTpUpyeMoctd  pyHkmmu. WHTErpupyeMOCTh OTPaHHMYEHHOW MOHOTOHHOW — ()yHKITHH.
HuTerpupyemMocTs HENpepbIBHON (PYHKIIMH, UHTETPUPYEMOCTh KyCOYHO-HENPEPHIBHON ()YHKITHH.

CaolicTBa OmpenenéHHOr0 MHTErpaia: MHTerpal- aJAuTUBHAs (YHKIUS OTpe3Ka, MHTErpal —
JMHEWHBIA (YHKIIMOHAJ, COXpPAaHEHHWE HEPABEHCTB IPH HHTETPUpPOBaHWM, WHTErpHpyemMocTb
MoyJis uHTerpupyemoii pynkuuu. Teopemsl 0 cpeiHeM 3HAYCHUH.

Wuterpan ¢ mnepeMeHHbIM BepxHuUM mnpenenoM. Popmyna Heiorona-Jleitonuna. 3ameHa
IIEPEMEHHOM M MHTETPUPOBAHME II0 4YACTSAM B OIPEACIEHHOM HHTErpaie. l'eomerpuueckue
MIPUIOKEHUST OIPEACIEHHOIO HMHTErpaja: IUIOIIAAb KPUBOJMHEWHOW Tpameuuu, IUIoaib B
NOJIIPHBIX KOOpJAMHATAX; JUIMHA AYTH; 00BEM MPOCTpaHCTBEHHOro Tena (mpuHumn Kapambepn);
IIJIOLIA(b TOBEPXHOCTHU BPAILICHMUS.

[Ipunoxxenus ompenenéHHOrO0 WHTErpajia K 3aJadyaM SKOHOMHUKH: OOBEM BBITyCKaeMOMH
npoaykuuu; koddduument JPKuHU; TUCKOHTUPOBAHHBIN JJOXO/I.

Tema 16. HecoOGcTBeHHBIH HHTErPaJl

HecoOcTBeHHBI nHTErpal ¢ 6€CKOHEYHBIMU IpeIeIaMi HHTETPUPOBAHUS.
HecoGcTBenHblii uHTErpan oT HeorpaHudeHHbIX (yHkimid. Kpurtepuit Komm. OG6o6menue

IIOHATHSA IJIOIIaM. CXO)II/IMOCTI) " pacxoaguMOCTb UHTECTPaJIOB

+oo dx 1dx
fa x—p,a>0,.f0 prp

3ameHa TepeMEeHHOMN, WHTErPUPOBAHUE IO YACTSAM, HECOOCTBEHHBIN WHTErpall ¢ MEPEMEHHBIM
BEepXHUM nipezenom. [Ipu3Haku cpaBHEHUS 17151 HECOOCTBEHHBIX MHTETPATIOB OT HEOTPUIATEIbHBIX

(GyHKLIUH.
AOGCOIIOTHO CXOASAIINECS U YCIIOBHO CXOASIINECS UHTerpaiibl. [Ipu3Haku cXoquMOCTH.
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Tema 17. KpaTHble HHTErpajibl

JIBoiiHOM nHTErpai, ero cBoicrBa. CBeieHUE TBOMHOTO HHTETpasa K IOBTOPHOMY.

3aMeHa IepeMEeHHBIX B IBOWHOM WHTETpane. Hecobcmaennwiil 0gotinou unmeepai. Hopmanvnoe
pacnpeoeneHue,  NJIOMHOCMb,  GbIYUCIEHUE  MOMEHMO8  OOHOMEPHO20  HOPMAIbHO20
pacnpeoenenus. Hopmanvrnoe pacnpedenenue na niockocmu,; @vluucienue momenmos. TpoitHol
UHTETpall, ero cBoiicTBa. Mumezpanvt 6 N-mepHom npocmpauncmee. Muozomeproe nHopmanvHoe
pacnpeoeneHue, e20 MOMEHMbL.

Tema 18. YucioBblie psaabl

Yucnoseie psabl. Kputepuit Komm cxoaumoctu psga. Heo6xonumoe ycimoBrue CX0IUMOCTH.
Panpl ¢ HeoTpunatensHbiMu uieHaMu. llpusnaku cpaBHenus. Ilpusnak JlamamGepa. Ilpusnak
Komm. [Ilpusnax [I'aycca(6e3 Ooxazamenvcmea). VIHTErpabHBI NpPHU3HAK CXOJUMOCTHU
Maxknopena-Komm. 3nakonepemennsie psiabl. [Ipusnak Jleouuna. Ilpusnaxu Abens u Jupuxie
(6e3 Ooxazamenbcmea). AOCOMIOTHAS CXOAMMOCTb psga. YCIOBHasS CXOAUMOCTh  psjia.
Ilepecmanosxu unenos psoa.

Tema 19. ®yHKUMOHAIBHBIE OCIE0BATEILHOCTH U PSIAbI

@OyHKIMOHAIbHBIE [TOCJIEN0BATENLHOCTH U psaabl. PaBHOMepHas cxoaumocTts. Kpurepuii Kommn
paBHOMEpHOI cxoaumocTu. HemnpepbIBHOCTH CyMMBI PaBHOMEPHO CXOJSLIErocsl psaa U3
HenpepbIBHbIX QyHKIMi. [lounenHoe nuuTerpupoBanue u quddepeHurpoBanue GyHKINOHATbHBIX
PAIOB.

Crenennsle psabl. Paguyc cxoaumocT, HHTEpBal cxogumocTu. [louwieHHOe MHTErpUpOBaHuE U
muddepeHIMpOBaHUE CTENIEHHBIX PSIOB.

Psin Teitnopa. Pa3noskeHust OCHOBHBIX JIEMEHTAPHBIX (DYHKITHA.

Psan dypre. OproHopMupoBaHHble cucTeMbl QyHKIUN. Teopema o cxooumocmu psoa Dypwe.
IIpumepsl pasnoxenuii B pan Oypsee.

Tema 20. UnTerpaJinl, 3aBucsiiiiue oT napaMerpa

CoOcTBeHHBIE WHTETPaJbl, 3aBUCANIME OT mapameTpa. [IpenenpHBId TMEepexon IMoja 3HAKOM
uHTerpana. JluddepenuupoBanue mnox 3HakoM uHTerpama. Crywail, Korga mpeaessl
WHTETPUPOBAHUS 3aBHCAT OT Y; pumMep. IHTerpupoBaHue 1Mo/ 3HaKOM COOCTBEHHOTO HHTETpaa.
HecobcTBeHHble MHTerpaisl ¢ mnapaMmerpoMm. PaBHomepHas cxoaumocts.Kpurepuit Komm.
[Tpusnak Beliepmrpacca. [lpusnaxu Abens u /Jupuxne. HecoOCTBEHHBIE HHTETpasbl IO
OTPaHUYEHHOMY TPOMEXYTKY, 3aBHUCSIIME OT napamerpa. IlpeaenbHblil mepexoi Moj 3HAKOM
uHTEerpana. HemnpepslBHOCTH HECOOCTBEHHOTO WHTErpalia, 3aBHCANIETO OT Tapamerpa.
Juddepenumpopanue noa 3HakoM unterpaia. [Ipasuno JleitOnuna. MnTerpupoBanue noj 3HakoM
UHTETpana. Buiuucienue MOMEHMO8 CIAYYAUHOU BeIUYUHbI C HOPMAIbHLIM PACHpeOeleHUeM
Memooom ouppepenyuposanus no napamempy
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Tema 21. [IndppepennuaibHbie W Pa3HOCTHbIE YPABHEHHSA

VYpaBHenus nepsoro nopsaka. CyliecTBOBaHHWE M €AMHCTBEHHOCTb pemieHus 3amgadn Komm.
VpaBHEHHs C pa3lSIAIOIIMMUCA IIEPEMEHHBIMHU, OJHOPOIHBIE YypaBHEHMs. JIuHeiHoe
muddepeHaIbHOe YpaBHEHUE TIEPBOrO Mopsiaka. YpaBHeHUe bepHysmn. YpaBHeHus mopsiaka
BbIlIe nepBoro. Ilonmxkenne nopsaka ypasHeHus. JIunelinsle oqHopoansie auddepeHnnanbHble
ypaBHeHus. DyHmameHTalbHass cuctema pemeHuil. Onpenenutens Bponckoro. Jluneiinbie
HEOJHOpOAHbIE MU depeHInaIbHble ypaBHEHH. [IpHHLIKII Cyneprno3uuy penieHnii. Y paBHEeHUS
C TOCTOSHHbIMH Kod(¢unuentamu. Cucremsl aupdepeHuuanbHeix ypaBHeHUH. OCHOBHBIE
OINpeCIICHUsT TEOPUM PA3HOCTHBIX ypaBHeHUH. OcHOBHbIE omnpenencHus. CTpyKTypa pelieHuin
PEKYPPEHTHBIX YPABHECHUM.

4, MaTepHaJ’lbI TEKYLHIET0 KOHTPOJIA YCII€BAEMOCTH oﬁyqalomnxm

4.1 B xome peanu3aluM IUCUMIUIMHBI «Bpiciias wmaremaTuka (aHaiau3 JIaHHBIX-2)»
UCIIONIB3YIOTCS CJIEYIOIINE METO/IbI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yJarOIIUXCsl:

Tema u/unu pazoen Memoowr mexywezo
KOHMPOJiA
ycnesaemocmu

1.MHoecTBa 1 UX oToOpakeHus. MHOXKEeCTBO JEHCTBUTEIbHBIX YO, 13

qucen

2.Cucrembl IMHEHHBIX YPaBHEHUH M MaTPUIIbI YO, 13

3.Ilpenen mocinenoBaTEILHOCTH, IPEeT PYHKIHH YO, 13

4.HenpepbIBHOCTh (QYHKIIUU YO, 13

5.0npenenutenu YO, 13

6.ITponsBosHas u quddepeHunan YO, 13

7.0OcHOBHBIE TeOpeMbI AU (HEePEeHIINATEHOTO HCUUCIICHUS. YO, 13

HccnenoBanue cBOMCTB (yHKIMN M MOCTPOEHHUE UX rpauKOB

8.KommiekcHble unciia. MHOTOWIEHBI U HX KOPHH YO, 13

9.JIuHeiHBIE TPOCTPAHCTBA, TUHEHHAS 3aBUCUMOCTD, Oa3UCHI, paHT KP

MaTpUIIBL.

10.I170CKOCTH M HX CBSI3b C CHCTEMAaMH JIMHEHHBIX YPaBHEHHH. KP

11.bununeiinple GyHKIUU KP

12.®yHKIMN HECKOJIBKHUX MEPEMEHHBIX H UX YKCTPEMYMBI. KP
13.HesiBHas pyHKIMS. Y CIOBHBINA SKCTPEMYM KP
14.HeonpenenéHHbI HHTErpaj KP
15.0Onpenenénnsiii naTerpan. [Ipunoxxenus onpenaenéHHOTO KP

MHTerpaja

16.HecoOCTBeHHBIN MHTETPAT 13

17.KpaTHble HHTETpajbl 3

18.YmncnoBbie psiibl J13

19.®yHKUMOHATBHBIE NTOCIEI0BATEILHOCTH U PSJIbI 3

20.MHTeTpashl, 3aBUCSIINE OT TapaMeTpa 13

21. luddepeHnnanbHble 1 pa3HOCTHBIE YPaBHEHHUS 13

12
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4.2 MaTtepuaJibl TeKylIero KOHTPOJIA YCIeBaeMOCTH 00y4aommXxcst

1. TumnoBble olleHOYHBbIE MATEPHAJIBI 1O TeMe 1

1.1. [Ipumepbl KOHTPOJBHBIX BOMPOCOB MO TeMe |

JlaiiTe reoMeTpruYecKOe HCTOIKOBAaHHE Ipezienia (PyHKIUH.

VYKaxkure Kak CBS3aHO MOHATHE OECKOHEYHO MajIoi (PYHKLIMU C IOHATUEM IIpejesia
byHKIIN?

VYkaxure uTo, Ha Bam B3risia, SBISETCS KIIOUEBBIM MOMEHTOM B JIOKa3aTeJIbCTBE
nepBoro 3ameuarenbHoro npezaena? [louemy?

YTo 1eKUT B OCHOBE KJIaCCU(PHUKALIMK TOYEK pa3pbiBa?

1.2. Ilpumeps! 3aganuii mo Teme 1

HccnenoBaTh (PyHKIMIO U IOCTPOUTH €€ rpaduk;

Beraucnute npeaen GpyHKIUM ¢ TOMOIIBI0 paBuiia Jlomurans;
Beruucnuts npenen GyHKIMU, IPUMEHSS 3aMedaTeIbHbIe ITPeJIeIibl;
Beraucnute npeaen QyHKIUM myTeM H30aBICHHUS OT UPPAIMOHAIBHOCTH.

2. Tunosble OLICHOYHBIC MaTEepHAJbI 110 TEME 2

2.1. [Tpumepbl KOHTPOIBHBIX BOMPOCOB IO TeMe 2

VYKaKuTe B KAKOM CJIy4yae MOKHO IIEPEMHOXKUTH JIBE MAaTPULIbI?

Kak Haiitu oOpatHyto maTpuiry?

Kak npuBectu maTpuily K 1uaroHaibHOMY BUY?

HazoBure B Kakux cilydasx CUCTEMa JIMHEUHBIX YPaBHEHUN UMEET pelIeHne?

2.2. Ilpumepsl 3a1aHuii o Teme 2

Hanbl matpunbl A u B. Beruncnuts AB u BA, eciau oHH CyIIECTBYIOT.

Haiitu matpuny, oOpatHyto JaHHON. BEIMOTHUTH IPOBEPKY.

HccenenoBars CUCTEMBI IMHEWHBIX YPABHEHUN HA COBMECTHOCTD U PELIUTH
a) no popmynam Kpamepa u MaTpu4HbIM METOAOM;

6) METOAOM ITOCJICAOBATCIBbHOTO HCKITIOUYCHU A HCU3BCCTHBIX (MeTOI[OM Faycca).

3. TunoBble OLlEHOYHBbIE MAaTePHAJIbI IO TeMe 3

3.1. [IpuMepbl KOHTPOIBHBIX BOMIPOCOB TIO TeMe 3

VYKa)KuTe KaKOB F€OMETPUUYECKUIN CMBICI IPOU3BOIHOMN?

Crnenyet nu U3 HENPEPHIBHOCTH PyHKIMU T depeHInpyeMocTh? A 13
Qg depeHIMpyeMOoCTH — HenpepbIBHOCTH? [Touemy?

Maiite onpenenenve auddepeHnnary 1 KakoB €ro reoMeTpuIecKuil CMbIC?

13
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4. Tlosicuute noHsTHe Auddepennnana BpICIIEro NopsaKa.

3.2. [Ipumepsl 3a1anmii Mo Teme 3

1. Haiitu npou3BOJHYIO CIIOKHON (DYHKIIUH;
2. HaiiTu mpou3BOAHYIO HESIBHO 33JaHHON (PYHKITHH.

4., TunoBble OLIEHOYHbIE MaTePHAJIbI IO TeMe 4

4.1. IIpumepsl KOHTPOJIBHBIX BOIIPOCOB 110 TeMe 4

1. VYkaxwuTe B KAKOM OTHOUICHUH HaXOJATCS ONEpaiy HHTETPUPOBAHUS U
muddepeHpoBanus?
2. VHTerpaia ¢ mepeMeHHBIM BEPXHUM IIPEEeIIOM HHTETPUPOBAHUS — 3TO (DYHKIUS WIH

YUCIIO?

w

HOHCHI/ITC, KaK MOKHO BbBIBECTHU IIPABHUJIO HHTCTPHUPOBAHUSA 110 YACTAM.

4. VYxaxure yTo, Ha Bai B3riis, SIBIsSETCS KIIFOYEBBIM MOMEHTOM B JIOKA3aTEJIbCTBE
TEOPEMBI O cpesHeM?

P

4.2. Ilpumepsl 3a1anuii o Teme 4

Beraucnute HHTETpaN, IPUMEHSS OIMH U3 METOJIOB MHTEIPHPOBAHMUS;

Bbraucnute miiomaab reoMeTpHIeCcKoil (PUTYPBI ¢ UCTIONB30BaHUEM WHTETPUPOBAHUSI.
Beraucnnte 00beM Tena ¢ UCIoIb30BaHHEM HHTETPUPOBAHUS.

Haiitu oOmmiee pemenune nudepeHnruantbHOro ypaBHeHHS IEPBOTO MOPSIKA.

5. OueHo4HbIe MaTepHAJIbl IPOMEKYTOYHOH ATTeCTALMH MO AUCHUIINHE

5.1.  3auér mpoBOAUTCS C MPUMEHEHUEM CIEAYIOUINX METOA0B (CPElCTB) B YCTHOU ¢opme B
BHJIC OTBETOB Ha OWJICTHI.

[Ipu mnpoBeneHNM 3au€T BO3MOXKHO MCIIOJNB30BaHHE JAMCTAHLMOHHBIX 00pa3oBaTeNIbHBIX
TexHosoruit (nanee - J10T).
[Ipu peanuzanmu npomexyrounoil arrectauun B OO/JOT Moryr OBbITH HCIONB30BaHbI
cnenyromue GOpMBI:
1.Ycrno B IOT - B hopme yCTHOTO OTBETA HA TEOPETUUECKHIE BOITPOCHI M PEIICHUS 3a/1auu (Keiica).
2. MMucemenno B C/1O ¢ mpokTOpHHIOM - B (popMe MUCHBMEHHOTO OTBETa HAa TEOPETHUYECKHE
BOIPOCHI U peUIeHUs 3a/1a4uH (Keiica).

3. TectupoBanue B C/IO ¢ mpoKTOpUHTOM.

5.2.0ueH0YHbIe MATEPHAJIBI IPOMEKYTOUHOI aTTeCTALMN

KOHKPETHBIX MH(POPMALIMOHHO
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

Komnonenm | Ilpomesxcymounuwiii / knrouesou Kpumepuii oyenusanus
KOMnemeHyuu |  UHOUKAMOP OYEHUBAHUS]
OIIK-2.2 OcymecTBisiet BbIOOp mpumeHenust | Gopmupyer yMeHHs UCIIOJIb30BaTh

MaTeMaTUYECKUe METOIbI U
MPOrPAMMHBIE CPEACTBA JIJI PEIICHUS
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U TPOTPAMMHBIX CPEACTB JUIS | CTAHJAPTHBIX PO(HECCHOHATBHBIX 3a7a4
pelIeHusT CTaHJAPTHBIX 3a7ad B | B MIOJIUTOJIOTHH U CMEXHBIX 00J1acTsIX
HOJIMTUYECKON chepe U | 3HaHUS

000CHOBBIBAET CBOH BHIOOP B TOM
qucie npu yuere
UH(POPMAIMOHHOM u
oubmorpadguueckoll KylabTyphl H
TpeOoBaHM nH(pOpMaITMOHHON
0€30MacHOCTH

13.

14.
15.
16.
17.
18.
19.
20.

21.
22.

TunoBble oLleHOYHbIE MATEPUAJIbI IPOMEKYTOYHOH aTTECTAIIUM
Ilepeuens 6onpocos 0151 n0020Mo6KuU K 3a4émy

[TonsaTue pyHKIMM OJHOM TepeMeHHOM. 3aBUcHuMast U He3aBucuMast nepeMeHHast. O0macThb
ornpezaeneHus U oosacts 3HadeHust pyHkuuu. CrocoObl 3aaHus GyHKIIHH.

OcHoBHbIe cBOCTBa (QYHKIINU (YETHOCTH U HEYETHOCTH, MOHOTOHHOCTh, OTPAHHYCHHOCTb,
MEePUOJUIHOCTD U IP.).

[TonsTHS SIBHOU, HESIBHOM, 0OPaTHOM, CIIOKHOUN (PYHKIIHH.

[TonsTue npenena GyHKIUU B OECKOHEUYHOCTH.

[Tonstre mpenena ¢GyHkuH B Touke. OIHOCTOPOHHUE TMpeAeibl (Mpeneibl CIpaBa U
CclieBa).

OcHOBHBIE CBOMCTBA NPEIETIOB (TEOpeMBI O rpezenax). [IpusHak cymecTBoBaHus npeea.
[lepBblil 1 BTOpOH 3aMeyaTeIbHbIE MPEIEIb.

Onpenenenne HENPEPHIBHOCTH (QYHKIIMI B TOUKE HA S3BIKE € - O, HA A3bIKE PUPAIICHUN.
CBoiicTBa (yHKINH HETIPEPHIBHBIX B TOYKE.

. Onpenenenre HENPEPBHIBHOCTH (PYHKIIMIA HA OTPE3KE.
. Onpenenenne Touek pa3peiBa. Kimaccudukamms Touek pa3poiBa.
. Onpenenenne mnpou3BogHON. ['eomerpuueckuit cMmbici  npou3BogHON. [loHsTHe

I depeHIUPYEMOCTH (PYHKIMU. 3aBUCUMOCTh MEX]Y HENPEPbIBHOCTHIO (YHKIMHU U

I PepeHIPYCMOCTBIO.
VYpaBHenue kacatenbHOM K kpuBoM y = f(x) B Touke x0. OcHOBHbIE IpaBuiIa
mipdepennpoBanus.  TaOnuuHble  MPOU3BOAHBIE  (NIPOM3BOAHBIE  OCHOBHBIX

AJIEMEHTapHbBIX PYHKIINH).

ITpou3zBosHbIE ClI0KHOM U HeABHOH (QyHKIMA. [Ipor3BOIHBIE BRICIINX MOPSIKOB.
[lepBsiit guddepennnan, ero reoMeTpUUecKuidl CMBICT, U CBSA3b C IPOU3BOIHOM.
OcHoBHBIE TeopeMbl AuddepeHMaIbHoro ucuuciaeHuss (teopembl depma, Poms,
Jlarpanxa).

[TpaBuno Jlonurans qsa packpsliTus HeonpeaenaeHnnocrei [O/O] u mo/co]

VYcnoBus MOHOTOHHOCTH (BO3pacTaHus, yObIBaHMs) (yHKUUH. DKcTpeMyM (yHKUIUU
onHoi mepeMeHHOM. Touku MakcumymMa U MuUHHMMyMa. HeoOxoaumoe ycioBue
JKCTpEMyMa.

IlepBoe 1 BTOpoe ToCTaTOYHBIE YCIOBUS 3KcTpemyMa. Cxema uccineqoBanus QyHKIUK Ha
IKCTPEMYM.

Beimykinocts ¢pynkuuu. Touku nepernda. Heo6xoanmoe, 1octaTouHOE yCIOBUSA Teperuoa.
Cxema uccnenoBanus (yHKIMHU Ha BHITYKJIOCTh U HaJIMUKE TOYEK Meperuoa.

AcumnToTsl rpaduka QyHKIHH.

O6mas cxema uccienoBaHus GYHKIIMH U TOCTPOCHUS ee Tpaduka.
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23. Marpuupl. Buasr matpui. Onepanuu HajJ MaTpULIAMU.

24. OnpenenuTenan KBaIpaTHBIX MaTpHIl 2-TO U 3-TO TopskoB. CBOHCTBA onpenenuTesci.

25. O0OparHas Marpuma. TeopemMa O CYIIECTBOBAaHHHM OOpaTHOW MaTpHIBL. AJITOPUTM
HAXO0XJACHUS 00paTHON MaTpPHUIIBI.

26. CucteMbl M JTUHEWHBIX ypaBHEHHUH C N MEPEeMEHHBIMU (3alHCh B alreOpandyeckoidl u
MarpudHoil ¢opmax). OnpeneneHne COBMECTHOW, HECOBMECTHOM, ONPEICICHHOW U
HEOIIPEEICHHON CHUCTEeMbl ypaBHEHHMW. Panr marpuusl. TeopemMa O paHre MarTpuIbl.
Teopema Kponekepa-Kanemm.

27. CucteMbl N JIMHEHHBIX YPaBHEHUH C N IepEMEHHBIMUA. METObI PELICHHS: METO/1 O0OpaTHOM
Matpuibl; o hopmynam Kpamepa.

28. CucteMbl m JIMHEHHBIX ypaBHEHUH C N mepeMeHHBIMU. MeTozp! pemienus: meron ['aycca.

29. IlepBooOpa3nas  ¢ynkuun. Heonpenenennslii wHTerpan. (OCHOBHBIE  CBOWCTBA
HEOIpeIeIEHHBIX NHTETPaoB. Tabiuiia OCHOBHBIX HEONPEICICHHBIX HHTETPAJIOB.

30. OmpeneneHue HEOMPEAETICHHOIO HHTerpajga. MeToa 3aMeHbl MepeMEHHOW; MEeToA
UHTErPUPOBAHUS 110 YaCTSM.

31. OnpeneneHue  HEONpeNENCHHOIO  HMHTerpaia.  VIHTerpupoBaHue  MpPOCTEHMIINX
paloHaIbHBIX JpoOei: METOJ BbIIEICHUS IOJIHOTO KBajapaTa B 3HaAMEHaTeNnu IpooH,
METO/I HEOTIpeeTICHHBIX KO3()PHUIIMEHTOB.

32. OnpezneneHre HEOMPENENICHHOTO HHTErpana. VHTerpupoBaHHe TPUTOHOMETPUYECKHUX

byHKIHi.
33. OmpenenieHUe HEONMPEACIECHHOr0 WHTEerpayia. VHTErpupoBaHHE HEKOTOPHIX BHJIOB
HPPaliOHAILHOCTEH.

34. OnpeneneHHbIl UHTETPAN KakK MpeAesl MHTETPATbHOW CYMMBI M €0 T'€OMETPHUYECKUI
cmbici. OnpeneneHHbld HHTErpal € IEPEMEHHBIM BEPXHUM IpenenoM. OCHOBHbIE
CBOICTBA ONPEACICHHOTO UHTETpalia. Teopema 0 CpeTHEM.

35. [lonsitue  ompenenennoro uHTerpana. ®opmyna Hprotona-JleitOnuna. 3amena
[IEPEMEHHBIX U UHTETPUPOBAHUE 10 YACTSAM B ONPEAEICHHOM HHTETpae.

36. [lonaTHe ompeneneHHOro HHTerpana. ['eomeTpuuyeckue NPUIOKEHUS OINpeNeeHHOIO
MHTErpaa: BEIYUCICHUE IIJIOMA1eH INTOCKUX (PUTYp, BbIYHCIEHHNE 00BEMOB TeJl BpAILlCHHUS.

37. Onpenenenue auddepeHnnanbHOro YPaBHEHUH. Onpenenenne peleHus
mudepeHnnanbHoro ypasHenus. ud¢epeHnnanbHple ypaBHEHUS MEPBOro MOPsJIKa ¢
pa3aeNAIOIUMHACS IEPEMEHHBIMHU.

38. OmnpenencHue i depeHIHATEHOTO YpaBHEHUH. Onpenenenue pelIeHus
muddepeHManbHOro ypaBHeHus. Perienue nuHeiHbIX auddepeHnnanbHbIX ypaBHEHUN
MepBOro nopsiaka. Mero Baprauy Npor3BOIbLHON MTOCTOSHHOM.

39. Onpenenenue T depeHIaIbLHOro YPaBHEHUS. Onpenenenne peleHus
mudepernnanpHoro ypasHenus. Juddepennuanbupie ypaBHEHHs! BBICIIUX TMOPSIIKOB.
Pemenne ypaBHeHHH, JONyCKAIOMIMX TOHM)KEHUE TIOPSAIKA.

TunoBbie KOHTPOJIbHBbIE 32IAaHUSI UJIH HHBbIE MATEPHAJIbl, He00X0AMMBIE /1JIs1 OLEHKH
3HAHUM, YMEHM I, HABBIKOB, XapaKTepu3ywLme dranbl GopMUPOBaHUA KOMIIETCHUHS B
npouecce oceoenust OII

3ajaHusi, HaMpaBJICHHbIC HA 0OCBOeHUE HHCTpyMeHTapHs Marematuku (YK OC-6):

1. Uccnenyiite pynkuuio u nocrpoire rpadux:

(-1
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2. HccnenoBaTh Ha SKCTpeMyM (PYHKIIHUIO:
7(X,y) = 2xy-2x2-4y?.

3. Haiitn HeonpeneneHHbI HHTETpaT:

x*dx
J.x5+7'

4. Pemuth cuctemy ypaBHeHu# MetogoM Kpamepa, maTpuyHbIM MeTOIOM U MeToIoM ["aycca:

2x-y+4z="17
Tx+3y-z2=3
Sx-2y-3z2=4
5. Haiitu A™! wu cumenars mpoBepky:
0o -1 2
A=10 1 1
-2 3 3

1. Boruncnuth npenen GyHKINU, TPUMEHSS TI00bIE TpaBUiIa PaCKPbITUS

HEONPEIEICHHOCTEN:
lim sin 6x
x—0 t92X
2. Hammcars ypaBHEHMs KacaTeIbHBIX K KPHBOM ¥ = 6 — x? B TOYKAX [IEPECEUEHUS KPUBOI C
ocbio Oy.

2. Haiitu quddepeHnnans cieayrmux GYHKIHA TS JOMYCTUMBIX 3HAYSHUN apTyMeHTa:
y =sinx —xcosx

3. HaiiTi HeonpeneneHHbIN HHTETPa:
J' dx
(x? +1)arctg x

Ixana oueHNBaHUA

OneHka pe3ysibTaToOB MPOU3BOJUTCS Ha OCHOBE OaimbHO-peiiTuHroBoi cucteMsl (BPC).
Ucnons3zoBanne bPC ocymecTrisieTcss B cOOTBETCTBHH ¢ TIprKa3oM oT 06 ceHTsopst 2019 r. Ne306
«O npruMeHeHNnHU 0aTbHO-PEUTUHTOBOM CHCTEMBbI OLIEHKU 3HAHUN 00yYaroIuXCsD».

Bannel BeICTaBIISIIOTCS 32 pabOTy Ha MPaKTHUECKUX 3aHATHUAX (MakcuMyMm 9 Oansos),
BBINOJIHEHHE KOHTPOJIBHBIX paboT (MakcumyMm 20 OamioB), pelIeHHE JOMAIIHUX 3aJaHui
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(MakcumyM 48 GamnoB), 3a4€T (MakcumMyM 23 Oaia). JIMCUUIITHHA CYUTAETCS OCBOSHHOMU, €CITU

CTyAeHT HaOpan He MeHee 51 Oaruta B pe3yibTaTe BBINOJHEHHS BCEX TUIIOB 3a/IaHUM, BKIIIOYAs
OTBET HA 3aYETeE.

[Ikana nepeBo/ia OLEHKH U3 MHOTOOAIIILHON B CUCTEMY «3a4TEHOY/ «HE 3aUTCHO»:

ot 0 1o 50 OaymtoB «HE 3aUYTECHO»

ot 51 mo 100 GamoB «3aYTEHO»

Bo Bpewms 3auéra, B ayauropuu Haxoautcs He Oosiee 10 uenoBek, BO3MOKHO UCIIOJIb30BAHNE
KaJIbKYJISITOpa U OTKPBITHIX 0a3 TaHHbIX.

B ciyyae npumeHeHUs AHMCTAaHLUMOHHOTO pEeXUMa IPOMEXKYTOYHOH arTecTalud OHa
HPOBOJUTCS cleayromuM obpa3oM: ycTHO B JIOT/muceMeHHO ¢ MPOKTOPUHIOM/ TECTUPOBAHUE C
HOPOKTOPUHIOM. [l yCIIEIIHOTO OCBOEHMS Kypca ydalleMycsl pEeKOMEHYeTCsl 0O3HAKOMUTBCS C
JUTEPaTypoOi, pa3MEILIEHHOH B pa3jene 6, 1 MaTepuaiamu, BbuioxkeHHbIMU B JJOT.

6. MeToanuyeckue MaTepHajbl 10 OCBOCHUIO THCHUILTHHBI

W3yueHnne [aHHOM JAMCUMIUIMHBI HpeAronaraeT IiyOoKoe U3ydeHHe CTyJeHTaMu
TEOPETHYECKOr0 M IPAaKTHYECKOr0 MaTepHajia I0 BbIcHIeM MareMaruke. IIpum moaroroske k
KOKIOMY IPAKTHYECKOMY 3aHSATHUIO CTYACHTHI JOJDKHBI BHUMATEIbHO H3Y4YMTH JIEKIIMOHHBIN
MaTepual U OTBETCTBEHHO MOAXOAUTh K BBIITOJIHEHUIO JOMAIIHUX 3aJaHUM.

Usyuenne kypca «Bbicmias matemartuka (aHalu3 JIaHHBIX-2)» JIOJDKHO 00s3aTeNIbHO
CONPOBOXAATHCS  BBIIIOJIHEHUEM  JIONOJHUTEIBHBIX 3aJaHUM, KOTOPBIE JEMOHCTPUPYIOT
UCIIOJb30BaHUE MAaTEMaTUKM B TyMaHUTapHbIX JUCUUIUIMHAX. B TeueHume cemectpa
IPEIOIaraeTcsl MPOBEICHHE KOHTPOJBHBIX pPAa0OT, YTO OmpenenseT B OOJbIIeH CcTeneHH
YCIIEMIHOCTh M3y4yeHHs ydeOHoro marepuana. Ha 3auére mpenensercss kadecTBO U 00bEM
YCBOEHHBIX CTyJI€HTaMH 3HaHWil. 3aJ0roM yCIEIIHOW cAauu 3auéTa SIBISIETCS chCTeMaTHdecKas
paboTa HaJl JOMAITHUMHU 33JaHUSIMU.

7. YueOHasi 1uTepaTypa M pecypchbl HHPOPMALMOHHO-TEJIEKOMMYHHKALMOHHO
cetu UHTepHeT

7.1 Ocnosnaa numepamypa

1. Wnbun, Baagumup AnekcanapoBud. Bricmmas maremaruka : ydeOHUK, pek. M-Bom
oOpazoBanus Poc. denepanun / B. A. Uneun, A. B. Kypkuna ; Mock. roc. yH-T um. M.
B. JlomoHoOCOBa. - 3-¢ u3., mepepad. u joi. - M. : [Ipocnekr [u ap.], 2011. - 592 c.

2. JlopodeeBa, Amnna BmamumupoBHa. Beiciias wmareMaTuka A TYMaHHTApHBIX
HarpaBJIeHUH : ydeOHUK U1 OakaiaBpoB, pek. M-BoM oOpazoBanus Poc. deneparum /
A. B. Jlopodeesa. - 3-e uza. - M. : FOpaiir, 2012. - 400 c.

3. TlomoB, Anekcannp MuxaiinoBud. Teopus BepoOSTHOCTEW W MareMaTH4yecKas
CTaTUCTHKA : Beicas MaTemMaTHKa JJisi 5)KOHOMHUCTOB : yUeOHUK 1 OakanaBpoB / A.
M. Ilonos, B. H. Cotnukos. - M. : FOpaiit, 2011. - 440 c.

4. Ilumaue, Buktop CemenoBud. Bricias maremarnka : yueo. mocodue Jijisi 0akaiaBpoB
/ B. C. lllumaues ; mox pen. A. H. Tuxonosa. - 8-e usn., nepepad. u nom. - M. : IOpaiir,
2013. - 447 c.
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7.2 JlonoTHUTeIbHAS JIUTEPaTypa

Hemunosuy b. I1. CoopHuk 3a1a4 1 ynpakHeHuil no maremarndeckomy ananusy/b.I1.
JlemumoBud. - M.: Hayka, 1997. - URL: http://www.math-
life.com/jdownloads/view.download/35/257.html (nara obparienus: 17.12.12).
Wnwun B. A. MatemaTudeckuii aHayus : B 2 4. : yueOHUK 1u1si By30B / B.A. WnbuH, B.A.
Canoauumii, bi. X. Cenyos / mox pen. A.H. Tuxonosa. - 3-e u3j., nepepad. u JIo1l. -
M. : IlpocnekT [m np.], 2007.

Kpacc M.C. OcHOBBI MaTEMaTUKH U €€ TPUTI0KEHUS B SIKOHOMHUYECKOM 00pa30BaHUH:
yaeOnuk 1151 By30B / M. C. Kpacc, b. I1. UynpsiHos. - 6-¢ uza., ucnp. - M. : [leno, 2008.
-719c.

Maremarrka. MaTeMaTHuuecKuil aHalu3 Juisl SKOHOMHUCTOB : yueOHuk / O. Y. Benuna
[v np.] ; mox pen. A. A. I'puba u A. ®@. Tapacroka. - M.: @ununs [u ap.], 2001. - 354
C.

6.3 HopmaTuBHbBIE NPaBOBbIe JOKYMEHTHI U HHAsI IPaBOBasi UH(oOpManus

He HCIIOJIB3YHOTCA

6.4. UnTepHeT-pecypcehl
Ha cavume Hayunou oubauomexu C3UY PAHXul C

1. DneKTpOHHBIE YICOHUKH MIEKTPOHHO-OnOInorednoi cuctemsl (ObC) «AHOYKC»

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

7.5.AHpble HCTOYHUKH

1. EnuHbIi apXyUB 95KOHOMUYECKHUX U corosiornueckux nanueix HUY BIID
(http://sophist.hse.ru)
2. depepanbHas cayx0ba rocyaapcrBeHHoit ctaructuku (http://www.gks.ru):

8. MaTepl/IaJII)HO-TeXHI/I‘-IeCKaﬂ 6333, HeoO0XoauMas 1 06pa3OBaTean0r0 npomecca mo

AUCHMILINHE (MOYJIIO).

Ne n/nt HaumenoBanue
1. Criennanu3upoBaHHbIE 3aJIbl JUIsI IPOBEICHUS JIEKIUI:
2. Crnenpanu3upoBaHHas MeOellb U OPICPECTBA: Ay TUTOPUU U KOMITBIOTEPHBIE KIIACCHhI,

000pyI0BaHHBIE MOCATOYHBIMUA MECTAMU
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