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1. IlepeuyeHb IUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JMCHHUIIJIHHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00pa30BaTeIbHON MPOTrPaMMBbl.

1.1. Jucuumummna b1.0.06 «Beiciias maremaTuka (aHajlid3 JaHHBIX-2)» 00€cleynuBaeT
OBJIAJICHUE CIEAYIOIUMHU KOMIETCHIUSIMU:

Kon HaumenoBanue Kon KoMnoHeHTa | HanMeHoBaHHE KOMIIOHEHTa
KOMITETEHIIMN | KOMIIETEHIIUU KOMITIETEHIINH KOMIIETEHIINH
OIIK-2 Cnocoben mnpumensats | OIIK -2.2 Cnocoben chopmupoBarhb
UH(OPMAITMOHHO- YMEHHUS WCIIOJIb30BaTh
KOMMYHHKAI[UOHHbIE MaTeMaTH4eCKUEe METONbl |
TEXHOJIOTHH " MPOrpaMMHBIC CPEICTBA IS
IpOrpaMMHBIE CpPeJICTBA pelieHus CTaH/IapTHBIX
TUTS pelIeHus npoecCHOHABHBIX 3a7a4d B
CTaHJapPTHBIX 3aa4u MOJMUTOJOTHM U CMEXHBIX
npodeccuoHaNIbHOM 007acTsaX 3HAHUS
JESITEIIbBHOCTH Ha
OCHOBE
UH(GOPMAIIMOHHON U
oubmmorpaduyeckoit
KYJBTYpbI u
TpeboBaHUI
nH}pOpMaITMOHHOM
0€30MacHOCTH

1.2.B pe3ynbraTe OCBOSHHS TUCIMILIMNHBI Y CTYIEHTOB JOJDKHBI OBITh C(HOPMUPOBAHBI:

BBITIOJTHEHUSI MEPOITPUATHI 110
TEMATHYECKOMY IUIaHy

2. TlmanupoBaHWE ¥ KOOPAUHAIUS
JEATEIIbHOCTH MOAPA3AETICHUS

Koo komnemenyuu Haumenosanue Koo xomnonenma xomnemenyuu
KOMRemeHyuu
1. PazpaboTka u opraHu3zanus OIIK-2.2 Ha ypoBHe 3HaHuUI: MIOHUMaHUE

BO3MO)KHOCTEH U MPEIEIOB MAaTEMAaTHKH B
aHaJIN3¢ MOJIMTHYECKUX UHCTHTYTOB U
IPOIIECCOB

Ha ypoBHe ymenwuii: crnocoOHOCTh
MCIIONIb30BaHMUsl HH(POPMAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH U
MIPOTPaMMHBIX CPEJCTB MPU MPOBEICHUH
CTATHCTHYECKOTO aHATN3a JIJIS PEIICHUS
CTaHJApPTHBIX MPOPECCHOHANBHBIX 3a/1a4

2. O0BbéM u MecTo TucUMILIMHBI B cTpyKTYype OIT BO

O0bém aucuunmannbl. O6mas TpyaoeMkocts qucuuiuinael b1.0.06 «Bricmias maremaTtuka
(aHanMM3 JaHHBIX-2)» COCTaBIsET 3 3aueTHbIe equHUIBL, 108 yacoB Ha ouHOM popme 0OyUeHHUs.
JlucuumuiiHa peanu3yercs 4acTHYHO C MPUMEHEHHEM JUCTAHIMOHHBIX 00pa3oBaTeIbHBIX

texHosorui (manee - 10T).
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Bun paboTst TpynoemkocTb
(B akameM.9gacax / B aCTpPOHOMHY.Yacax )

OO11ast TPYI0EMKOCTh 108/81
KonrakTHas pabora ¢ 36/27
IpenojaBaTesieM 2/1,5 4. KOHCYJIbTAIIH
Jlexun 12/9
[TpakTrueckue 3aHATHS 24/18

JlaboparopHble 3aHATHS -
[TpakTryeckas NOArOTOBKA -
CamocrosiTenbHas paboTa 72/54

KonTponb -

@POpMBI TEKYILIETO KOHTPOJIS YcTHBIN onpoc, foMalrHee 3aJjaHue, KOHTPOJIbHAs paboTa
dopma NpoMeKyTOUHON 3aueT — 2 ceMecTp

aTTecTaluu

Mecto aucuumiannsl B ctpykrype OOIL [{ucuummuna b1.0.06 «Briciias MaTemaTika (aHaIu3
JIAHHBIX-2)» OTHOCUTCS K oOsi3arenbHOM uyactu b.1 u m3ywaercs Ha 1 Kypce BO 2 cemectpe.
Jucnunnuna «Bpicimas matemartvka (aHaiau3 JaHHBIX-2)» MO3BOJISIET MPUOOpPECTH 3HAHHS H
YMEHMsI, HEOOXOIMMBIE Il OCBOEHHUS CIEAYIOIIMX AUCHUUIUIMH: «MEeTomonorus U MeToJIuKa
COLIMATILHBIX UCCIIeI0BaHUiTY, «KoInyecTBEHHbIE METOBI B COLIMATTBHBIX UCCIIEIOBAHUAX (aHATTU3
JIaHHbIX-4)», «KonnyecTBEHHbIE METO/Ibl AHAJIN3a FOCYAAPCTBEHHON MOIUTUKH (aHAJIN3 JaHHBIX -
5)». @opma NpOMEKYTOYHOM aTTECTAIIMU — 3aUET.

Joctyn K cuctemMe IUCTAaHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOIMH OCYILECTBISETCS
KOKIBIM  OOydYaloIIMMCS ~ CaMOCTOSITEIbBHO C  JIIOOOr0  YCTpPOMCTBA Ha  MoOpTale:
https://Ims.ranepa.ru/. [Taponb U JOrMH K JIMYHOMY KaOHMHETYy / MPOQWMII0 TPEIOCTaBISCTCS
CTYJCHTY B JieKaHaTe.

Bce ¢opMbl Tekyliero KOHTpoJIsl, MPOBOJAUMBIE B CUCTEME JIUCTAHIIMOHHOTO OOYy4eHHs,
OLIEHUBAIOTCSI B CUCTEME JUCTAaHLMOHHOro o0y4deHus. JlocTyn K BUAEO M MaTepuajiaM JIEKIHUH
IPEIOCTABIISAETCS B T€UEHHME Bcero cemecTpa. JlocTynm K KaXXIoMy BUAY paOOT M KOJUYECTBO
MOMBITOK Ha BBHIMOJIHEHHE 3a/JaHUs TPEAOCTaBIseTCS Ha OrPaHUYEHHOE BpeMs COTJacHO
periaMeHTy AMCUMILINHBL, onyoaukoBaHHoMY B CZ1O. [IpenogaBaTens olleHUBAET BBIIOJIHEHHbIE
oOyyaromumMmcs paboTsl He no3aHee 10 pabounx AHEN Mocie OKOHYaHUS CPOKa BHIMOJIHEHUS.

3. Copaep:xanue U CTPYKTYPa AUCHUILIMHBI
3.1.Cmpyxkmypa oucyuniunut

Obvem oucyunaunsl (Mo0Yas), 4ac
Koumaxmmnas paboma
obyuarowuxcs ¢
npenooasamenem Dovma
10 8UOAM YYEOHbIX 3AHAMUL P
meKyuezo
Haumenosanue pazoena KOHMPOJIsi
n/n (memuvt) Beezo CP ycneeaemocmu”
113/ NPOMEINCYMOYHOLL
JIIOT ﬂPéZZO 10 | kep ammecmayuu
T




MHuoxecTBa 1 UX
OTOOpaKCHHUSI.
MHOXeCTBO

e CTBUTEIIHLHBIX YHMCEIT

VO, 13

CucreMsl JIMHERHBIX
YPaBHEHUU U MaTPUIIBI

VO, I3

[Ipenen
MOCIIEI0BATEIHLHOCTH,
npeaen QyHKIu

YO, 3

HenpepsiBHOCTB
byHKIUH

VO, I3

Onpepenurenu

VO, I3

[IpousBoaHas u
g depeHnman

YO, 3

OCHOBHBIE TEOPEMBI
JuddepeHIraTbHOTO
ucuucnenus. Mcecnenosanue
CBOMCTB (DYHKIMI U
MOCTPOEHHE HX IpaduKoB

YO, 3

Komiiekcuele yucia.
MHuorousieHbI 1 UX
KOPHH

vO, 3

JInHeHbIe
MPOCTPAHCTBA,
JIMHEHHAS
3aBUCHUMOCTD, Oa3HCHI,
paHr MaTPHIIBI.

KP

10

[TnockocTu 1 UX CBS3b
C cucTeMaMu
JIMHEHHBIX YPaBHEHUM.

KP

11

bununeltnble QyHKIUN

KP

12

OyHKIUH HECKOJIBKHUX
NEPEMEHHBIX U HX
DKCTPEMYMBI.

KP

13

HesiBHas pyHKuusL.
Y CI0BHBII 3KCTPEMYM

KP

14

Heonpenenénnsiii
WHTErpal

KP

15

OnpenenéHHbIi
UHTETpall.
IIpunoxenus
OIPEIENIEHHOTO
WHTErpaja

KP

16

HecoOcTBeHHBIN
WHTETpal

13

17

KpatHble HHTErpabl

13

18

YucII0BBIE PsI/IbI

13

19

(DYHKI_[I/IOHEUIBHLIC

A3




MOCJIEI0BATEIbHOCTH U
psAbI

Nurerpainsl, 3
20 | 3aBUCSIIHUE OT 6 2 4
rapamerpa

21

Juddepennmanbapie u 3
Pa3HOCTHBIC YPaBHEHUS

IIpoMexxyToUHBIH 3a4éT
KOHTPOJIb:

72/

HUrtoro: 108/81* 12/9 24/18 54

Hcnonb3yeMble COKpalleHuUs:

JI — 3aHSTHS NEKIMOHHOTO TUIIA (JIEKINH U WHBIC YI9eOHBIC 3aHATHSA, IIPEyCMaTPHUBAIOIINE IPEHMYIIICCTBEHHYIO
nepeaady yueOHoW HHPOPMAIIUH ITeAArOTMIECKUMH PAOOTHUKAMH OPTaHU3AINH U (WIH) JINIIAMH, TIPUBJIEKaeMBIMU
OpraHHM3aIMEN K pean3amuy 00pa3oBaTelbHBIX IIPOTPaMM Ha HHBIX YCIOBHUAX, 00ydarommmcs)®;

JIP — na6opatopHble paboThl (BUJ 3aHATUH CEMUHAPCKOTO THIIA)?;

I13 — npakTHYecKHe 3aHATUs (BU/bI 3aHATHI CEMMHAPCKOTO THIIA 32 HCKJIIOYEHHEM J1ab0paTopHbIX padoT)?;

KCP — unauBuayanbHas pabora 00y4aronuxcs ¢ neJarornyecKuMyi padOTHUKAaMK OpPTraHn3alvy U (WIK) JTHLAMY,
IMMPUBJICKACMBIMHU OpFaHH3aHHeﬁ K peajin3zalquu O6paSOBaTeJ'H)HI)IX IIporpaMm Ha UHBIX YCJIIOBUAX (B TOM YHCJIC
WHIUBUYaJIbHbIC KOHCyJ’ILTaHI/II/I)4;

JOT — 3aHsaTHS, IPOBOAMMBIE C IPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA, B TOM YHCJIE C
NPUMEHEHNEM BUPTYAJIbHBIX aHAJIOTOB MPO(ECCHOHAIBHOM eI TeTbHOCTH.

CP — camocrosiTenpHas paboTa, OCyIIecTBIsieMast 0e3 yJacTHsl eJarorHYecKUX pabOTHUKOB OPTaHU3AINH 1 (VIIH)
JIMIL, IPUBJIEKAEMbIX OpraHU3alMeH K peann3anuy 00pa3oBaTeIbHBIX MPOTPAMM Ha WHBIX YCIOBHSX.

KCP* — B 001111#1 00beM JUCIHAIIIAHEI HE BXOIUT
YO* — ycTHBIN o11poc

KP** — xoHTponbpHas padbora

JI3*** — nomalHee 3alaHue

*- ACTPOHOMMYECKHE YaChl

3.2.Conepxanue TUCHHNIHHBI

Tema 1. MHokecTBa M BX 0TOOpakeHHsA. MHOXKeCTBO JeHCTBUTEIbHBIX YHCe

1 A63an 2 nynkra 31 Tlopsnka opraHH3alyH ¥ OCYIIECTBICHUS 00pa30BaATENLHOMN NeITeLHOCTH 0
00pa3oBaTeNbHBIM NPOrpaMMaM BhICIIET0 00pa30BaHuUs — IporpaMMamM OakalaBpHaTa, IporpaMMaM CIelHaInTeTa,
IporpaMMaM MarucTparypsl, yTBep>KAeHHOTro pukazoM MunobpHayku Poccun ot 05 anpesns 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoBan MunHtoctoM Poccun 14 uromnst 2017r., peructpannonnbiit Ne 47415)

2 Cwm. a63an 2 mynkra 31 Tlopsika opraHu3aIuy 1 OCyIIeCTBIEHHs 06pa30BaTebHOI AeATeNbHOCTH IO
00pa3oBaTeNIbHBIM IIPOrpaMMaM BBICIIET0 00pa3oBaHus — IporpaMmaM OakallaBpHrara, IporpaMMamM CIeNHaInTeTa,
poTpaMMaM MarucTpaTypsl, yTBEpKAeHHOT0 pukazoM MuroOpHayku Poccun ot 05 ampenst 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoBan MunroctoM Poccuu 14 uromnst 2017r., peructpannonnbiit Ne 47415)

3 Cwm. a63an 2 mynkta 31 [Tops/ka opraHu3alliy M OCYIIeCTBIEHHsS 006pa30BaTebHOI 1eATENLHOCTH MO
00pa3oBaTeNbHBIM IIPOrpaMMaM BBICIIET0 00pa3oBaHus — IIporpaMmaM OakallaBpuara, porpaMmam CIieHaanuTeTa,
IporpaMMaM MarucTparypbl, yTBEp KICHHOT0 Npuka3zoM MuHoOpHayku Poccun ot 05 anpenst 2017 1. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoad Muntoctom Poccun 14 utonst 2017r., peructpannonHsiit Ne 47415)

4 A63an 2 myskrta 31 ITopsaka OpraHU3aliy U OCYIIECTBICHHS 06pa30BaTeIbHOM AEsTEIHHOCTH 110
00pa3oBaTeNBHBIM MPOrpaMMaM BEICIIIET0 00pa30BaHuUs — IporpaMMamM OakalaBpHuaTa, IporpaMMaM CHEeIHaINTeTa,
IporpaMMaM MarucTparypbl, yTBEpKICHHOTO Npuka3zoM MuHoOpHayku Poccun ot 05 ampens 2017 r. Ne 301 (pexn.
ot 17.08.2020) (3apeructpupoan Muntoctom Poccun 14 utonst 2017r., peructpannonHsiit Ne 47415)
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MHoecTBa U onepary HajJ HUMH. JleKapToBO NMPOM3BECHHE MHOXKECTB, ONHApHBIE
oTHomeHus. OToOpaKeHUs U UX CBOMCTBA. MHOKECTBO JACHCTBUTEIBHBIX YUCEN. BepxHue u
HudicHue epanu. IlpedenvHvle mouku.

Tema 2. CucreMbl JMHEHHBIX YPAaBHEHUI M MATPHIbI

[TpuBeneHne mMaTpull K cTylieH4aToMy Buy. Pemenue cucrem ypaBHeHuil merogoM ["aycca
Onepauuu Hag matpuriamu. OOpaTHas MaTpua.

Tema 3. [Ipenes nocieoBaTeJJbHOCTH, Npeaes GyHKIUuu

[Tpenen nmocienoBaTebHOCTH, Npesen (PyHKIMU. beCKOHeYHO Masible OCIeA0BaTeIbHOCTH U
¢ynkunu. Apudmerndyeckue CBocTBa npenena. [IpeaensbHblil mepexo/ B HepaBeHCTBAX.

. sinx o o
Brruncnenue npeacia lim T Hpez[en MOHOTOHHOH OI'paHUYCHHOU (byHKLII/II/I. Yucno e.
x-0

Kpurepwnii Komm cymecTBoBaHus mpeiena mociaenoBaTeabHOCTH, npeaena Gpyakmun. [lonstre o
YKCIOBOM PSIZIE U O €r0 CXOAUMOCTH.

Tema 4. HenpepbiBHOCTH pyHKIMHU

HenpepsiBHOCTB, TOUKH pa3zpsiBa. CBOWCTBA HENIPEPHIBHBIX (yHKIMK. HermpepsiBHOCTH
3JIEMEHTApHBIX QYHKIMHA. ACUMITOTHYECKHE (POPMYJIBI. ITpoMexyToUHbIE 3HAYECHHUS
HETPEPHIBHON HA OTpe3Ke PYHKINH. OrpaHn4eHHOCTb HENIPEPHIBHOW Ha OTpe3Ke (PYHKIIUU.
Pasnomepnas nenpepuvienocms. Teopema Kanmopa.

Tema 5. Onpenenurenn

CBoiicTBa onpeaenuTenel U CrocoObl X BHIYUCICHUS

Tema 6. IIponzBognas u nudgepennuan

[Tpou3BonHas, €€ ecTeCTBEHHOHAYYHBIH CMBICT U OCHOBHBIE CBOMCTBA. [IpenenbHbpie BETMYHHEL.
Huddepennman. HuBapuantHOCTh (GopMbl TepBoro auddepennuana. IlpousBonHsie U
UG depeHIHanbl BHICIIUX HOPSAAKOB. DJIaCTUYHOCTD U €€ CBOMCTBA

Tema 7. OcHoBHBIE TeopeMbl AU PepeHINATBLHOr0 ncuuciaenus. UcciaenoBanme cBoicTB
(pynkuuii 1 nocrpoenue ux rpadpukon

Teopembl @epma, Pomts. Heobxonumele ycnoBus skctpemyMma. Teopewmsl Jlarpanka u Komu.
Kpurepuii nocrosincTBa ¢pynkunu. @opmyia Teitnopa ¢ octaTrouHbIM WwieHOM B (hopme Jlarpanxka.
®opmyna Teitmopa ¢ octatounsiM wieHoM B (Qopme Ileano. Pasnoxxenus QyHkumi
e*, sinx, cosx,In(1 + x), (1 + x)*. [MpaBuna Jlonwuranss. MOHOTOHHOCTh  (DYHKIIWH.
JlocTarounsle ycinoBus s3kcTpemyma GyHKIuH. Beinmyknocts rpaduka GyHkuuu. @yukyuu cnpoca
Topnxsucma. @ynxyus nonesnocmu. 3aKoH yovlearowell NPeoebHOl NOJEe3HOCHU.
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Tema 8. KommiiekcHbie unciaa. MHOro4wIeHbl M HX KOPHHU

Jlenenue ¢ ocTaTkoM, HaMOONBIINK OOIIMIA JENUTENb, KOPHU MHOTOYICHOB, cxema [ opHepa,
NPUOTIUINCEHHOE BbLIYUCTEHUE BEUECMBEHHBIX KOPHEU ¢ NoMOowbio meopemul LIImypma

Tema 9. JInHeiiHbIe NPOCTPAHCTBA, JUHEHHASA 3aBUCHMOCTb, 0a3MChI, PAHT MAaTPHIbI.

JIvuHeHbIE MPOCTPAHCTBA, JIMHENHAS 3aBUCUMOCTh BEKTOPOB, Pa3MEPHOCTh MPOCTPAHCTB, PAHT
MaTpHULbI U €r0 IPUMEHEHHUS 1JIs1 CUCTEM JIMHEHHBIX YpaBHEHUI

Tema 10. IlnockocT 1 UX CBSI3b € CHCTEMAMM JIMHEHBIX YPABHEHMI.

Crioco6b1 3aanus miockocTeid. IlocTpoeHne mIocKoCTel, MOPOkKAAEMBIX 33JaHHBIM HaOOpOM
TOYEK

Tema 11. BunuHeiinble pyHKIHN

Martpuiisl OuMHEHHBIX (YHKIHA, KBaApaTHIHbIe QYHKINH, KpuTepuit CHIIbBeCTpa.

Tema 12. ®yHKIIMH HECKOJIbKHUX IIePeMEHHbIX U UX IKCTPEMYMBI.

[IpoctpancTBOR™ . OTKpBITHIC, 3aMKHYThIC, KOMIIAKTHBIC MHOXKECTBa B R™.

OYHKIMH U OTOOPAXKESHHUSI, UX MPEACIbI U HENPEPBIBHOCTE. Pyukyuu Koboa-/lyenaca.
JuddepenunpyemMocTs GYHKIUU MHOTUX [IEPEMEHHBIX, YaCTHbBIE IPOU3BOIHBIE.

JHocrarounsie ycnoBust auddepenunpyemMocTa GyHKINHA MHOTHX nepeMeHHbIX. uddepenmmann.
[TpousBonHas cnoxHoi GyHKIuU. IHBapraHTHOCTH (hOpMBI IEpBOro auddepeHiuaa.
Kacarenbnast miockocts. IlpousBoanas 1o HampasieHuto, ['paament. Marpuna Axobu
otoOpakeHus u e€ cBoiicTBa. CBoiicTBa skoOnaHa. [Ipon3BoHbIe BRICIINX MOPsAKOB. CBONCTBA
MIPOU3BOJICTBEHHON (DYHKIIMH.

Juddepenunansl BBICIINUX MOPAIKOB. [ eccuan.

®opmynsl Telmnopa 1t GyHKIIUK HECKOJIBKUX MEPEMEHHBIX.

OKcTpeMyMbl (YHKIIMU HECKOJIBKUX NepeMeHHbIX. HeoOXoaumMble ycaoBus.

JloctaTouHbl€ YCIIOBUS CYIIIECTBOBAHUS SKCTPEMYMA.

Memoo Haumenbuux K6adpamos 0opabomKu OAHHULIX.

Tema 13. HesiBHasi pyHKIus. Y CI0BHBII IKCTPEMyM

HesBHast ¢ynkius. Teopema o0 CyIIeCTBOBaHWHU, HEMPEPHIBHOCTU U U (HEpEeHIUPYyEeMOCTH
GyHKIMHM, ompenensieMoll ypaBHEHHEM. DOpMYIUpPoOSKA meopemvl 0  CYUecmeosaHull,
HenpepvisHocmu  u  ouggepenyupyemocmu  gynkyuu -y = f(xq1, ..., Xn)  onpeoensemoul
ypasuenuem. DOPMYIUPOBKA MeopeMbl O HESAGHbIX (QVHKYUAX, ONpeoensiemMvblx CUCmeMoll
VpaeHeHUIl.

VYcnoBHslil a3kcTpemyM. HeoOxonumele ycnoBusi. Meroa Muoxkuteneit Jlarpamxka.

Hocrarounsie ycinoBus 3kcTpeMyma. OKAuUMIEHHbIU 2eCCUAH.

Tema 14. HeonpeaeaéHHbIN HHTETPAJ
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[TepBooOpasHas (GyHKIUsS, CTPYKTypa HEOMpenenEHHOro uHTerpana. Tabnuima HeonmpeaenéHHbIX
WHTETPAJIOB ¥ IPaBUJIa HHTEIPUPOBaHHs. IHTErprpoBaHue paliOHAIBHBIX (DYHKITHA, HEKOTOPBIX
UPPAIMOHATEHBIX (YHKIIHH, HEKOTOPBIX TPUTOHOMETPUIECKHUX (DYHKITUH.

Tema 15. Onpenenénnpiii uaTerpaJ. llpuiioxkenus onpeaeJéHHOro HHTErpaJia

[TonsiTe momanu TIOCKOH QUrypsl. 3agadya O BBIUMCICHUW IUIOMIAA KPUBOJIMHEHHON
Tpanenuu.

Pa3bouenue orpeska. Wurerpasnbubie cymmbl. Omnpenenenue uHrerpana (nmo Pumany).
HeoO6xomumoe  ycinoBue  mHTerpupyemoctd  pynkmuu. Cymmber  JlapOy.  Kpurepuit
UHTETPUPYEMOCTH (QYHKUWHU. VIHTErpUpyeMOCTb OTPaHMYCHHOH MOHOTOHHOM —(YHKIIUH.
HuTerpupyemMocTs HeNpepbIBHON (PYHKIIMH, UHTETPUPYEMOCTh KYCOYHO-HENPEPHIBHON (YHKITHH.

CBolicTBa ONpeNeéHHOT0 MHTErpana: WHTErpall- aJIuTUBHAS (YHKIUS OTpPE3Ka, WHTETpal —
JUHEHHBIA (YHKIMOHAN, COXPAaHEHHWE HEPAaBEHCTB MpU HHTErpHpoBaHUM, WHTErpupyemocTthb
MOAYJIsl UHTErpupyemoit pyHkiuu. TeopeMbl 0 cpeiHEM 3HAYCHUH.

Wnterpan ¢ nepeMeHHbIM BepXHuUM npezaenoM. @Dopmyna Herorona-Jleiionuna. 3amena
NepeMEHHON W WHTErpHpOBaHHE II0 YacTSIM B ONpelNeNEéHHOM HHTerpaie. [ eomerpuueckue
MPUJIOKEHUS OINPENCIEHHOr0 HMHTErpaja: IUIONAAb KPUBOJIMHEWHOW Tpamneuuu, IUIOWAab B
NOJISIPHBIX KOOPAMHATAX; JJIMHA Tyr; 00bEM IpocTpaHCTBEHHOro Tena (mpuHimn KaBanbepn);
IUIOIIAb TOBEPXHOCTH BPALICHHUS.

[Tpunoxkenus ompeAenéHHOr0 HWHTErpana K 3ajJadaM »SKOHOMHKHU: OO0BEM BBITyCKaeMoOn
npoayKIUK; KO3phUuuueHt KuHu; MCKOHTUPOBAHHBINA TOXO/.

Tema 16. HecoOcTBeHHBIIT HHTErpai

Hecob6cTBeHHbIN HHTErpall ¢ 0ECKOHEUHBIMHU Mpe/IeIaMi MHTETPUPOBAHMUS.
HecoOcTBeHHbIi uHTerpan ot HeorpaHuyeHHbIX (yHkumid. Kpurepuit Komm. O6o6menue
NOHATHA Mowmaad. CXoIuMOCTb U PACXOIUMOCTb HHTETPAJIOB
+oo dx ldx
fa x—p,a>0,.f0x—p.

3amMeHa TepeMEeHHON, WHTErPUPOBAHUE IO YACTSAM, HECOOCTBEHHBIH HMHTETPA C MEPEMEHHBIM
BepXHUM nipezenom. [Ipu3Haku cpaBHEHUS 17151 HECOOCTBEHHBIX MHTETPATIOB OT HEOTPUIATENbHBIX

(GyHKIUH.
AOGCOIIOTHO CXOAAILINECS U YCIIOBHO CXOAAIINECS UHTErpaisl. [Ipu3Haku cXOqUMOCTH.

Tema 17. KpaTHble HHTErpaJibl

JIBoiiHOM MHTErpal, ero cBorcTBa. CBeeHNE TBOMHOTO MHTErpajia K IOBTOPHOMY.

3aMeHa NepeMeHHbIX B JIBOMHOM uHTerpaie. Hecobcmeennwiil 06otinou unmezpan. Hopmanvroe
pacnpeoenerue;,  NJIOMHOCMb,  GblUUCNIEHUEe  MOMEHMO8  OOHOMEPHO20 — HOPMANLHO20
pacnpeodenenus. Hopmanvhnoe pacnpedenenue na ni0CKoCmu, @vlyucieHue momenmos. TpoiHon
WHTErpall, €ro cBOWcTBa. Mnmezpanvl 6 N-meprom npocmparcmee. Muozomeproe nopmanvroe
pacnpeoenenue, €20 MOMEHMbI.

10
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Tema 18. YucsnoBblie paabl

Yucnossie paasl. Kpurepuit Komn cxoqumoctu psina. Heodxoaumoe ycioBre CX0AUMOCTH.
Psnpl ¢ HeoTpunarenpbHbiMu wieHaMu. [IpusHaku cpaBHenus. [Ipusnak [lamambepa. [IpusHak
Komm. [Ilpusnax [Iaycca(be3 Ooxazamenvbcmea). VIHTETpaNbHBIN TpPH3HAK CXOJUMOCTHU
Makiopena-Komm. 3nakonepemennbie psabl. [Ipusnak Jleionuna. [lpusnaxu Abens u Jupuxie
(6e3  Ookazamenvbcmea).AOCOMIOTHAS CXOAUMOCTh psfa. YCJIOBHAas CXOJUMOCTH  psija.
Ilepecmanosxu unenos psaoa.

Tema 19. (I’yHKIII/IOHaJILHbIe mocJIeA0BaTe/JIbHOCTH U PSAAbI

D yHKIHMOHAIBHBIE ITOCJIEI0BATEILHOCTH U psiabl. PaBHOMepHas cxomumocts. Kpurepuit Komm
PaBHOMEpPHOM CXOAMMOCTH. HempepblBHOCTE CyMMbI PaBHOMEPHO CXOJSILEroCs psAna U3
HenpepbIBHBIX QyHKIMi. [lounennoe nuTerpupoBanue u quddepeHnupoBanue GyHKINOHATBHBIX
PAIOB.

Crenennsle psabl. Paguyc cxogumocTtu, HHTEpBall cxoauMocTu. [lousneHHoe MHTErpupoBaHue U
muddepeHIpoBaHNE CTENIEHHBIX PSIOB.

Psin Teitiopa. PaznoskeHus OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH.

Psang ®ypre. OproHopmupoBanHble cucTeMbl GyHKIMN. Teopema o cxooumocmu psoa @Pypve.
[Ipumepsl paznoxenuii B psa Oypsoe.

Tema 20. UuTerpansl, 3aBucsiinue 0T napaMerpa

CoOcTBeHHBIE WHTETpaJbl, 3aBUCAIIME OT mapamerpa. [lpenenpHBId Mepexon IMOA 3HAKOM
unrerpana. Jluddepennupoanre mnox 3HakoM wuHTerpama. Ciyuail, Korma Tpeaensl
WHTETPUPOBAHUS 3aBUCAT OT Y; puMep. MIHTerpupoBaHme 1o/ 3HaKoM COOCTBEHHOTO HHTETpaa.
HecobcTBeHHble MHTerpaisl ¢ mapaMmerpoMm. PaBHomepHas cxoaumocts.Kpurepuit Komm.
[Tpusnax Beliepmrpacca. [lpusnaxu Abens u /Jupuxne. HecoOCTBEHHBIE HWHTETpaybl IO
OTPaHUYEHHOMY TPOMEXYTKY, 3aBHUCSIIME OT mapamerpa. llpeaenbHblil mepexoj MoJ 3HAKOM
uHTerpana. HenpepeIBHOCTP HECOOCTBEHHOTO MHTErpajia, 3aBUCSINET0 OT IapaMerpa.
Juddepenunpopanue noa 3HakoM unterpaia. [Ipasuno JleitOnuna. MuTerpuposanue nojj 3Hakom
UHTEerpana. Buluucienue MOMenmo8 Cry4auHOU 6elUUHbl C HOPMANbHLIM pdacnpeoeieHuem
Memooom ouppepenyuposarus no napamempy

Tema 21. [IndppepenuuaibHble W pa3HOCTHbIE YPABHEHHSA

VYpaBHenus nepsoro mnopsaka. CyliecTBoBaHWE M €AMHCTBEHHOCTh pemlieHus 3amgaun Kormm.
VYpaBHEHMsT C pa3leIAOIMMUCS IEPEMEHHBIMHM, OJHOPOJHBIE ypaBHEHUA. JIuHelHOe
nuddepeHnraibHOe ypaBHEHHE TIEPBOTO MOpsiaKa. YpaBHeHue bepHymmn. YpaBHeHus mopsiaka
BhIlIe niepBoro. Ilonmxkenue nopsaka ypasHeHus. JIunelinsle oqHopoanble auddepeHnnanbHble
ypaBHeHusA. DyHmameHTanpHas cucrema pemeHuil. Onpenenutens Bponckoro. JIuHelHbie
HEOoJHOpoAHbIe U depeHnanbHble ypaBHeHHs. [IpUHIMIT Cynepno3uLuy petieHnil. Y paBHEHHS
C MOCTOSAHHbIMH Kod(¢uuuentamu. Cucrembl auddepeHunanbHbIX ypaBHeHUN. OCHOBHBIE
OINpeENIEHUs] TEOPUM PA3HOCTHBIX ypaBHeHHIl. OcHOBHbIE omnpenencHus. CTpyKTypa pelieHui
PEKYPPEHTHBIX YPaBHEHUM.
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4. Martepuajibl TEKYylIero KOHTPOJIsI YCIIeBAEMOCTH 00y4alomumxcst

4.1 B xome peanu3aluM IUCHMIUIMHBI «Bpicias wmaremaTuka (aHajau3 JIaHHBIX-2)»
HCITOJIB3YIOTCS CISAYIOIINE METOIbI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YyUaOIIUXCS:

Tema u/unu pasoen Memoowr mexywezo
KOHMPOJiA
ycnegaemocmu

1.MHoOxecTBa U UX 0TOOpakeHUs. MHOXKECTBO JICHCTBUTEIIHHBIX YO, 13

qucel

2.CucTeMbl TMHEUHBIX YPABHEHUI U MAaTPUIIbI YO, 13

3.Ilpenen nmociaea0BaTeIbHOCTH, Ipeaen QYHKIIUN YO, 13

4.HenpepbIBHOCTh QYHKIIUU YO, 13

5.0npenenurenu YO, 13

6.[1pousBoHas u nuddepennman YO, ]13

7.0cHOBHBIE TEOpEMBI JU(HEPEHIIMATBHOIO HCUUCIEHHS. YO, 13

HccnenoBanne cBOMCTB (YHKIMK M MOCTPOEHUE WX rPpauKOB

8.KommiiekcHbie ynciaa. MHOrouseHsl 1 UX KOPHU YO, 13

9.JIunelinbie TPOCTPAHCTBA, JIMHEHAS 3aBUCUMOCTh, 0a3UCHI, paHT KP

MaTpPHUIIBL.

10.IT10CcKOCTH M HX CBSI3b C CHCTEMaMU JIMHEHHBIX YPABHEHUII. KP

11.bumneitapie QyHKIIH KP

12.DyHKIUY HECKOJIBKUX MEPEMEHHBIX U X IKCTPEMYMBI. KP
13.HesiBHas pyHKIUSA. Y CIOBHBIN DKCTPEMYM KP
14.HeonpenenéHuslii HHTErpal KP
15.0npenenénnsiii uaterpai. [punoxenus onpenenéHHOTO KP

UHTerpajia

16.HecoOGcTBEeHHBIN MHTErpas 13

17.KpaTHble MHTErpaJIb] 13

18.Yucnosble psasl 3

19.®yHKIMOHAIbHBIE MOCIEI0BATEIbHOCTH U PSIIbI 13

20.MHTerpaiibl, 3aBUCSIINE OT NapameTpa 3

21. luddepennmanbHble M pa3HOCTHBIE YPaBHEHUS 13

4.2 MaTtepuaJibl TeKYIIEro KOHTPOJISI YCIEeBAEMOCTH 00y4ar0mmXxcst

1. TunoBble olleHOYHbIE MATEPHAJIBI MO TeMe 1

1.1. Ilpumepsl KOHTPOJIBHBIX BOMPOCOB 1O TeMe |

1. Maiite reoMeTpuyecKOe UCTOJIKOBaHME Mpenesia PyHKINH.

12
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VYKaKUTe KaK CBA3aHO MOHATHE OECKOHEUHO Majiol (DYHKIIUU C MOHSATHEM IMpeaena
byHKIAA?
VYkaxurte uTo, Ha Bai B3ruisiz, SBJISIETCS KIIOYEBBIM MOMEHTOM B JI0KAa3aTEIbCTBE
MepBOro 3amevarenbHoro npenaena? [louemy?
UTo JIeKUT B OCHOBE KJTacCU(UKAIIMH TOYEK pa3pbiBa?

1.2. Ilpumepsr 3aganwuii mo teme |

HccnenoBaTh (PyHKIHIO U TOCTPOUTH €€ rpaduk;

Beraucnuts npenen GpyHknuu ¢ nomouisio npasuia Jlonurans;
Boraucnute npeaen GyHKIUM, TIpUMEHssS 3aMedaTeIbHbIe TPEIEIIbI;
Beraucnuts npenen GpyHKIHUM myTeM n30aBlIeHHS OT HPPALIMOHATBHOCTH.

2. TumnoBble OLlEHOYHBIE MAaTEPHAJIBI IO TeMe 2

2.1. ITpuMepbl KOHTPOJIBHBIX BOIIPOCOB MO TEME 2

VYKaKUTE B KAKOM CJIy4ae MOKHO IIEPEMHOXKUTH JIBE MAaTPULIbI?

Kax naiitu obpatHyto Matpuity?

Kak npuBectu mMaTpuily K 1uaroHaJlbHOMY BUy?

HazoBuTe B Kakux cilydasx CUCTeMa JIMHEUHBIX YpaBHEHUN UMEET perieHue?

2.2. Ilpumepsl 3a1aHMi 10 Teme 2

Hanbl matpunibl A u B. Berunciuts AB u BA, eciu oHM CyIIECTBYIOT.

Haiitu matpuity, oOpaTHyro JaHHOH. BBINMOTHUTE TPOBEPKY.

UccnenoBars cucTeMbl JTUHENHBIX YPABHEHUI HA COBMECTHOCTD U PEIIUTh
a) o ¢popmynam Kpamepa u MaTpu4HbIM METOAOM;

0) METOJIOM MOCEA0BATEIHHOTO UCKITIOUEHHUST HEM3BECTHRIX (MeTonoM ["aycca).

3. TunoBble olleHOYHbIE MATEPHUAJIBI IO TeMe 3

3.1. ITpuMepbl KOHTPOJIBHBIX BOIIPOCOB MO TeMe 3

VYKaXuTe KaKOB T€OMETPUUECKHUI CMBICT TTPOU3BOHON?

CrnenyeT nu U3 HENPEPHIBHOCTH QPyHKIMU TUddepeHIupyeMocTh? A U3
nuddepeHpyeMocTH — HenpepbIBHOCTH? [louemy?

Jaiite onpenenenue auddepeHnnary 1 KakoB €ro reoMeTpuIecKuil cMbIC?
[Tosicuute nonsitue quddepeHnmana BpICUIEro NopsaKa.

3.2. [Tpumepsl 3a1anmii Mo Teme 3

HaiiTi npou3BoaHYyIO CII0KHON (YHKIUY;
Haiitu mpon3BoiHy10 HESBHO 3aJaHHON (DYHKITUH.

4. Tunosble OLIEHOYHbIEC MaTepUaJIbI 110 Teme 4

4.1. Tlpumepsl KOHTPOJIBHBIX BOIPOCOB 110 TeMe 4

13
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1. VkaxwuTe B KaKOM OTHOIICHHH HaXOATCS ONEepanuy HHTETPUPOBAHUS U
muddepeHpoBaHus?
2. VHTerpaia ¢ mepeMeHHBIM BEPXHUM IIPEEIIOM HHTETPUPOBAHUS — 3TO (DYHKIUS WIH

YHUCIIO?

w

HO?ICHI/ITC, KaK MOKHO BbIBECTU IIPABHUJIO HHTCTPHUPOBAHUA 110 YaCTAM.

4. VYxaxure 4To, Ha Bamr B3rjs, SBISICTCS KIIFOYEBHIM MOMEHTOM B JIOKA3aTEILCTBE
TEOpPEMBI O CpeHEM?

NS

4.2. Ilpumepsl 3a1anuii mo teme 4

Beraucnntes uHTETpa, IpUMEHssl OIMH U3 METOI0B HHTET PUPOBAHHUS;

Bbraucnute miomaab reoMeTpHUecKoi (PUTYphI ¢ UCTIONB30BaHUEM WHTETPUPOBAHUSI.
Berancnnts 00beM Tena ¢ UCIoIb30BaHNEM HHTETPUPOBAHHS.

Haiitu oOmiee pemenne nugdepeHnuanrsHOro ypaBHEHUs IEPBOTO MOPSIKA.

5. OueHoOYHbIEe MATEPHUAJIBI IPOMEKYTOUHOM aTTECTALMHU N0 TUCHUIIHHE

5.1.  3auér nmpoBOAUTCS C MPUMEHEHUEM CIEAYIOUIMX METOA0B (CPEelCTB) B YCTHOU ¢opme B
BHUJIC OTBETOB HA OWJICTHI.

[lpu mnpoBeneHMH 3a4€T BO3MOXKHO HCHOJB30BAHHWE TUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TexHojoruii (nanee - J10T).
[lpu peammzanmm mnpomexyrtoynoit arrecraumd B DO/JJOT Moryr OBITH HCHOIB30BAHBI
cnenyomue GopMsI:
1.Ycrao B JIOT - B popme ycTHOTO OTBETA HAa TEOPETUICCKUE BOTIPOCHI U PEIICHUS 3a/1a49U (Kekca).
2. lMucemenno B C/IO ¢ mpoKTOpHHIOM - B (popMe MUCBMEHHOIO OTBETa HAa TEOPETHYECKHE
BOIPOCHI U peUIeHUs 3a/1a4H (Keiica).

3. TectupoBanue B C/IO ¢ mpoKTOpUHTOM.

5.2.01eHOYHbIe MATEPHAJIbI IPOMEKYTOYHOM aTTecTalMn

Komnonenm | Ilpomesxcymounuwiii / knrouesou Kpumepuu oyenusanus
KOMNemeHyuy | UHOUKAMOp OYeHUBAHUS
OIIK-2.2 OcymectBisiet BbIOOp npumeHeHust | Gopmupyer yMeHHs UCIIOJIb30BaTh

KOHKPETHBIX UH(POPMALMOHHO
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI
U TPOrpaMMHBIX CpPEACTB  JUIA
pelleHns CTaHAApTHBIX 3373y B

MO TUIECKON chepe u
000CHOBBIBAaET CBOW BHIOOP B TOM
qucie npu yuere
uH(pOpMaLOHHON 51
o6ubnmuorpadguueckoil KyiabTypel H
TpeOoBaHU nH($OpMaMOHHON
0€e30MacHOCTH

MaTeMaTU4YeCKUe METObI U
MPOrPAMMHBIE CPEACTBA JIJI PELICHUS
CTaHJIapPTHBIX MPO(eCcCHOHANBHBIX 3314
B MMOJUTOJIOTUH U CMEXKHBIX 00JIacTIX
3HaHUS
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15
TunoBble OLEHOYHBIE MATEPHAJIBI IPOMEKYTOYHOM aTTeCTAllUH
Ilepeuens 6onpocos 01 no020moeKu K 3a4émy

[TonsTre hyHKIMKM OTHOM TIEPEMEHHOM. 3aBUCUMAas M He3aBUCUMas epeMeHHast. O01acTh
orpeneneHus u 00aacts 3HaueHUs PyHKIUH. CriocoObl 3a1aHus PYHKITUH.

OcHoBHbIe cBOMCTBa (PYHKUINHU (YETHOCTH U HEYETHOCTH, MOHOTOHHOCTh, OTPAHUYEHHOCTb,
MEPUOJAUYHOCTD U Jp.).

[TonsATHS IBHOW, HESIBHOM, OOpAaTHOM, CIIOKHOM (DYHKITUH.

[Tonsarue npenena GpyHKIUNA B OECKOHEYHOCTH.

[lonstue npenena ¢yHkuuu B Touke. OJIHOCTOPOHHUE Mpefenbl (Mpenenbl ChpaBa U
CJieBa).

OcHoBHbIE CBOICTBa ITpeIeIOB (TeopeMsl o npezenax). [IpuzHak cymecTBoBaHMs Ipeena.
IlepBblil 1 BTOPOM 3aMedaTeIbHbIE IPEIEIIBI.

Onpenenenne HENPEPHIBHOCTH (GYHKIIMI B TOUKE Ha S3bIKE € - O, Ha SI3bIKE MPUPAIICHUH.
CBoiicTBa (DyHKINH HETIPEPBIBHBIX B TOUKE.

. Onpenenenre HENPEPHIBHOCTH (PYHKIIMI HA OTPE3KeE.
11.
12.

Onpenenenue Touek paspbiBa. Kimaccuduxanus Touek paspeiba.

Omnpenenenue mnpousBoaHoH. I'eomerpuyeckuii cmbici npous3BogHoH. IloHsATue
maddepeHIIpyeMOCcTH (PYHKIIMH. 3aBHCHMOCTh MEXAY HENPEPBIBHOCTBIO (DYHKIMH U
g hepeHIUPyCMOCThIO.

VYpaBHenue kacatenbHOM K KpuBoM y = f(x) B Touke x0. OcHOBHbIE IpaBuUIIa
mupdepenumpoBanuss.  TaGnuuHble  NPOU3BOAHBIE  (NIPOM3BOJAHBIE  OCHOBHBIX
AIIEMEHTAPHBIX (YHKIIHN).

IIpou3zBosHbIe Ci10KHOM U HeABHOH (yHKIMA. [Ipor3BOIHBIE BRICIINX MOPSAIKOB.
[lepBrrit quddepeHIman, ero reoMeTpUIECKHii CMBICI, U CBS3b C TPOMU3BOIHOM.
OcHoBHbIE TeopeMbl auddepeHranbHoro ucuuciaeHuss (teopembl depma, Poms,
Jlarpanxa).

[TpaBuno Jlonurans muisa packpeliTus HeonpeaenaeHnnocrei [O/O] u mo/co]

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

IlepBoe 1 BTOpoe TocTaTOYHbBIE YCIOBUS 3KcTpemyMa. Cxema uccineqoBanus QyHKIUK Ha
KCTPEMYM.

Beimyknocts ¢pynkumu. Touku nepernda. Heo6xoanmoe, 1ocTaTouHOE yCIOBUSA eperuoa.
Cxema uccnenoBanus (yHKIMHU Ha BBITYKJIOCTh M HAJIMYKME TOUEK Mepernoa.

AcumnrToTsl rpaduka GyHKIMH.

OO6mas cxema uccienoBaHus GYHKIIMH U TOCTPOEHHUS ee Tpaduka.

Marpuipl. Bunel matpui. Onepanuu Hajg MaTpULIAMU.

Ornpenenurenyu KBaJApaTHbIX MAaTPUIL 2-T0 U 3-TO TopsikoB. CBOMCTBA OmpeneuTeNei.
OOparnas marpuna. Teopema O CyIIECTBOBaHMM OOpaTHOM MaTpulbl. AJITOPUTM
HaXO0XJACHUS 00paTHON MaTpPHULIbI.

CucteMbl m JUHEWHBIX YpaBHEHUH C N NMEpeMEHHBIMHU (3alMCh B anreOpandeckol u
MatpudHoi ¢opmax). OmpeneneHre COBMECTHOW, HECOBMECTHOMW, OMPEICICHHOW U
HEOIpPEACIEHHON CHCTEMbl ypaBHeHUH. Panr martpunbl. Teopema O paHre MaTpULBI.
Teopema Kponekepa-Kanemnn.

CucTeMbl n IMHEHHBIX YpaBHEHHH C N TepeMeHHBIMU. MeTo/1bl peleHus: MeTO]1 00paTHOM
Matpulbl; o popmynam Kpamepa.

CucreMpl m JINHEHHBIX YpaBHEHUH € N epeMeHHBIMU. MeToab! penienus: meroa ["aycca.
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29. [lepBooOpaznast  ¢yHknuu. Heonpenenennsiii  uHTEerpan. (OCHOBHBIE  CBOMCTBa
HEOIPEICIEHHBIX NHTETPaIoB. TabuIia OCHOBHBIX HEOTIPE/ICIICHHBIX HHTETPAIOB.

30. OnpeneneHre HEONPENEIEHHOT0 HWHTerpajga. MeToa 3aMeHbl ITEePEeMEHHOW; MEeTO[
WHTETPUPOBAHUS 110 YACTSIM.

31. OmpenencHue  HEONpEAENCHHOrO0  WHTerpana.  MHTerpupoBaHWME  TPOCTEHIINX
palMoHANBHBIX JPOOCH: METOJl BBIICICHUS IOJIHOTO KBajpara B 3HAMEHATENIH JIPOOH,
METO/I HEOTIPEeIeTICHHBIX KO PHUIIMEHTOB.

32. OnpeznencHue HEONPECIICHHOTO WHTErpana. VHTerpupoBaHHE TPUTOHOMETPUYCCKHUX

GbyHKIMIA.
33. OnpezneneHue HEONpPENEICHHOro MHTerpana. MHTerpupoBaHuMe HEKOTOPBIX BHUJIOB
HUPPALMOHAIBHOCTEN.

34. OnpeneneHHbIl UHTETPA KakK TpeAe] HHTETPAbHOW CYMMBI U €r0 T'€OMETPHYCCKUH
cMbici. OmpeneneHHbld WHTETpal € NEPEeMEHHBIM BEpXHUM mpeneioM. OCHOBHBIE
CBOWCTBA ONPEACICHHOTO HHTETpasia. TeopeMa o CpeHeM.

35. [lonsatne ompexnenenHoro wuHTerpana. @opmyna Hetorona-Jleibnuma. 3amena
MIEPEMEHHBIX U HHTETPUPOBAHUE 110 YACTSIM B ONPEICICHHOM UHTETpase.

36. [lonaTHe ompeneneHHOro HWHTErpana. ['eoMeTpuyecKue TNPHIOKEHHUS ONpeaesIeHHOTO
WHTErpaja: BBIYUCICHUE TUIOIIAICH MIIOCKUX (GUTYP, BEIYUCIECHHE 00bEMOB TEJI BPAILICHHUSI.

37. OnpenencHue i depeHIHATEHOTO yYpaBHEHUSI. Onpenenenue pelIeHus
muddepeHanbHoro ypaBHeHus. luddepeHimanbaple ypaBHEHHs MIEPBOTO MOPSIKA C
pa3AeISAIOMUMUCS TTIEPEMEHHBIMU.

38. Omnpenenenue nuddepeHIanTbEHOTO YpaBHEHUSI. Onpenenenue penieHus
muddepeHIanbHOTO ypaBHEeHUs. Perenne muHeiHbIX nuddepeHIaabHbIX ypaBHEHUH
MIEPBOTO MOpsiKa. MeTo ] BapHaluy MPOU3BOJIBHOMN MTOCTOSHHOM.

39. OnpenencHue i depeHIHATBEHOTO YpaBHEHUSI. Onpenenenue pelIeHus
muddepeHranbHOro ypaBaenus. JuddepeHnuanbaple YpaBHEHUST BBICIIMX IOPSIKOB.
Pemrenne ypaBHeHuUH, JOMYCKAOMMX TOHUKEHUE TIOPSIKA.

TunoBbie KOHTPOJIbHBbIE 32IaHUSI MJIH MHbIE MATEPHAJIbI, HEO0X0AMMBIE /151 OLEHKH
3HAHWH, YMeHHIi, HABBIKOB, XapaKTepu3youme 3Tanbl GopMHUpPOBaAHUA KOMIIETEHIIUA B
npouecce ocsoenusi OIT

3aj1aHus1, HAMIPaBJICHHbIC Ha OCBOeHUE HHCTpyMeHTapus Marematuku (YK OC-6):
1. Hccnenyiite GyHKIMIO U TOCTPOHTE TpaduK:
(x —1)°
=—=

2. HWccnenoBath Ha 3KCTpeMyM (DYHKITHIO:
7(X,y) = 2xy-2x2-4y?.

3. HaiiTu HeonpeneneHHbI HHTETpa:
J‘ x*dx
x>+ 7

4. Pemuthb cuctemMy ypaBHeHul metogoM Kpamepa, MaTpudHbIM METOIOM U MeToIoM ["aycca:
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2x-y+4z="17
Tx+3y~-2=3
bx-2y-3z=4
5. Haittu A~! u cnenars nposepky:
0 -1 2
A=10 1 1
-2 3 3

1. Beruucnuth npenen GyHKIUH, TPUMEHSS JTI00bIe TpaBUila PACKPBITUS

HEOTPE/IeIIEHHOCTEH:
sin6x
im .
x-0 tg2x
2. Hanucath ypaBHEHHs KacaTelbHBIX K KPUBOH y = 6 — x? B TOUKax IepecedeHus KpUBOii ¢
oceto Oy.

2. Haittu muddepennmans caenyromux QyHKIHNA 11 JOMYCTUMbIX 3HaYeHUH apryMeHTa:
y = Sinx — xcosx

3. Haiitn HeonpeneneHHbIN HHTETPaT:

f dx
(x2 + 1)arctgx”

Ixana oueHNBaHUA

OreHka pe3ynbTaTOB MPOU3BOJIUTCS Ha OCHOBE OayuibHO-pedTuHTroBOM cucteMbl (BPC).
UcnonszoBanue BPC ocymecTrisieTcst B cOOTBETCTBHH ¢ TIprKa3oM oT 06 ceHTsiopst 2019 r. Ne306
«O npuMeHeHUH OaIIbHO-PEUTUHIOBOM CUCTEMBI OLIEHKH 3HAHUM 00y4aroIIuXcsi».

bannbl BhICTaBIAIOTCS 3a pabOTy Ha MPAKTUYECKUX 3aHATUAX (MakcuMyMm 9 06aiio),
BBIMIOJTHEHHE KOHTPOJIBHBIX pPaboT (MakcumyMm 20 OamioB), pelieHre AOMAallHUX 3aJaHul
(MmakcumyM 48 GamnoB), 3a4€T (MakcuMyMm 23 Oamna). JIuciuminHa cYuTaeTcs OCBOGHHOM, eclu
CTyneHT HalOpan He MeHee 51 Gamia B pe3ynbTare BHIIOJHEHHs BCEX THUIOB 3aJaHHi, BKIIIOYas
OTBET Ha 3a4€Te.

IlIkama MepeBOJia OUCHKHU U3 MHOT00aJNIbHOM B CUCTCMY «3aYTEHOY/ «HE 3aUTCHO:

ot 0 7o 50 6amioB «HE 3a4TEHOY

ot 51 mo 100 6ayutoB «3a4TECHOY

Bo Bpems 3auéra, B ayauropuun HaxoauTcs He Oosiee 10 yeoBek, BO3MOKHO UCIIOJIb30BaHUE
KaJIbKYJIATOPA U OTKPBITHIX 0a3 JTaHHbBIX.
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B ciydae npumeHeHus IHCTaHLMOHHOIO peXHMMa IIPOMEKYTOUYHOM aTTecTaluu OHa

POBOJUTCS CIeAyIOIUM obpa3om: ycTHO B JIOT/mucbMeHHO ¢ MPOKTOPUHTOM/ TECTUPOBAHHE C
IPOKTOPUHIOM. [[J1s1 yCIIENIHOro OCBOEHMS Kypca ydalleMycsi peKOMEHIYETCs 03HaKOMUTBCS C
JUTEpaTypoil, pa3MEILIEHHOU B pazzieinie 6, 1 MmaTepuaiaMu, BbuiokeHHbIMU B JIOT.

6. MeToauuecKkue MaTepHuaJibl 10 OCBOCHUIO JUCHUIIJINHBI

W3yuenne [aHHOH AMCHUIUIMHBI NpEANoiaraeT TiyOoKoe U3ydeHHE CTyJeHTaMHu
TEOPETUYECKOI0 M IMPaKTUYECKOro MaTepuasia Ho Bbicliedl Maremaruke. Ilpu moarotoBke k
KKIOMY IPAKTHUYECKOMY 3aHSATUIO CTYAEHTHI JOJKHBI BHHUMATEJIbHO W3YYWUThH JIEKLIMOHHBIN
MaTepHal U OTBETCTBEHHO MOAXOIUTH K BBIIIOJIHEHHUIO IOMAILIHUX 3a/1aHUi.

N3yuenne kypca «Bpicmas maremartvka (aHajau3 JAaHHBIX-2)» JIODKHO 00s3aTEIbHO
COIIPOBOXKIATbCS  BBINOJIHEHUEM  JONOJHHUTEIbHBIX 33aJaHUH, KOTOpblE JEMOHCTPHPYIOT
UCIIOJb30BaHUE MaTeMaTUKM B TYMaHUTapHbIX JUCHMIUIMHAX. B TeueHue cemecTpa
HpPENonaraeTcsi MpOBEJICHHE KOHTPOJBbHBIX pPA0OT, YTO oOmpenenseT B Oojblled cTeneHu
YCIIEIIHOCTh HM3y4YeHHs ydeOHoro marepuana. Ha 3auére mpeznensercss KadecTBO U 00BEM
YCBOEHHBIX CTYJEHTAaMH 3HaHMUN. 3aJI0roM YCIIEHIHOM cllaud 3a4éTra sIBJISETCS CUCTEeMaTH4ecKas
paboTta HaJl JOMAIIHUMHU 3aJaHUSMU.

7. YueOHasi IuTepaTypa U pecypchbl HHGOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHH O
cetu UnTepHer

7.1 Ocnoenasa rumepamypa

1. Wnbun, Bnagumup AnekcaniapoBud. Beiciias maremaruka : yuyeOHUK, pek. M-BoMm
obpazoBanus Poc. denepanym / B. A. Uneun, A. B. Kypkuna ; Mock. roc. yH-T uM. M.
B. JlomoHocoBa. - 3-¢ u3a., nepepad. u gom. - M. : IIpocniekr [u ap.], 2011. - 592 c.

2. HlopodeeBa, Amra BmagumupoBHa. Bpicmas wmaremaTuka [Uisi TyMaHUTapHBIX
HarpaBJIeHuH : yueOHUK 1151 OakanaBpoB, pek. M-Bom oOpa3oBanus Poc. ®enepanun /
A. B. Jlopodeesa. - 3-¢ uza. - M. : FOpaiir, 2012. - 400 c.

3. TlomoB, Anekcannp MuxaiinoBud. Teopus BeposATHOCTEH U MaTeMaTHyecKas
CTaTUCTHKA : Briciias MaTemMaTHKa J1Jisi 5)KOHOMHUCTOB : yUeOHUK it OakanaBpoB / A.
M. Ionos, B. H. Cotaukos. - M. : FOpaiir, 2011. - 440 c.

4. Ilumaue, Buktop CemenoBuy. Bricias maremaruka : yueo. mocooue Jijisi 0akaiaBpoB
/ B. C. lllunayes ; nox pen. A. H. TuxoHosa. - 8-e uzn., nepepab. u gom. - M. : FOpaiir,
2013. - 447 c.

7.2 JlonoiHUTEIbHAS JIUTEpaTypa

1. Hemunosuu b. I1. COopHuK 3a1a4 1 ynpakHeHUH 1o MaTematuueckomy ananu3y/b.I1.
JemunoBuy. - M.:  Hayka, 1997. - URL: http://www.math-
life.com/jdownloads/view.download/35/257.html (nara obparenus: 17.12.12).

2. Wnbun B. A. Marematnueckuii ananus : B 2 4. : yueOHUK 1711 By30B / B.A. Unbun, B.A.
Camoamnunii, bi. X. Cennos / mox pea. A.H. Tuxonoga. - 3-¢ u3j., nmepepad. u 0. -
M. : IIpocnext [u np.], 2007.

3. Kpacc M.C. OcHOBBI MaTeMaTHKH U €€ IPUII0KECHUS B IKOHOMHYECKOM 00pa30BaHUM:
yuebnuk 1751 By3oB / M. C. Kpacc, b. [1. Uynpsinos. - 6-e 3., ucnop. - M. : Jleno, 2008.
-719c.
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4. Marematuka. MareMaTH4ecKuil aHanu3 sl SKOHOMHUCTOB : yueOHnuk / O. 1. Benuna
[1 mp.] ; mom pen. A. A. I'puba u A. ®@. Tapactoka. - M.: ®wmmns [u gp.], 2001. - 354

C.

6.3 HopMaTuBHbIE IPaBOBbIE IOKYMEHTHI U HHAs MpaBoBasi HHGopManus

He ucnons3yrorcs

1. DneKTpoHHBIC YUEOHUKH JIEKTPOHHO-OMOInoTeunol cucteMol (ObC) «AHOYKC»

6.4. UntepHeT-pecypcsbl

Ha cavtime Hayunou oubauomexu C3UY PAHXul C

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

1. EnuHbBIN apXUB S5KOHOMHUYECKHX U COITMOJIOTHYecKuX nanubpix HIY BIID

7.5.lHbIe HCTOYHUKH

(http://sophist.hse.ru)

2. depepanbHas cayxba rocyaapcrBeHnoit craructuku (http://www.gks.ru):

8. MarepuajibHO-TeXHHUYECKasi 0a3a, Heo0X0aMMasi 1JIs1 00pa30BaTeJIbHOI0 Mpouecca mno

AMCHUIIMHE (MOAYJIIO).

Ne i/t HaumenoBanue
1. CrienMajar3upOBaHHbIC 3aJIbl ISl IPOBEICHMUS JICKIUI:
2. Crieninanu3upoBaHHas MeOeIb M OPICPEICTBA: ayIUTOPUN U KOMITBIOTEPHBIC KIIACCHI,

O60py,Z[OBaHHBIe nocaa04YHbIMU MECTaMU
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