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1. IlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsl N0 JMCHUIIJIUHE, COOTHECEHHBIX €
IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTeIbHO MPOrPaMMbl.

1.1. Iucummimaa B1.0.06 «Beicmias MaremaTtvka (aHalid3 JaHHBIX-2)» 00eCIeYnBacT
OBJIAJICHUE CIEAYIONUMHU KOMIICTCHIIUSIMU:

Kon HanmenoBanne Kon KOMIIOHeHTa | HamMeHOBaHMEe KOMITOHEHTA

KOMIIETEHIIUH | KOMIIETCHIINH KOMIIETEHIIHN KOMIIETEHITHN

OIIK-2 Cnocoben  monumarts | OIIK -2.2 Crocoben  chopmMupoBarhb
TIPUHITUTIBI paboThI yMEHUS HCIIO/IL30BaTh
COBPEMEHHBIX MareMaTH4YeCcKue METOJLl H
nH(}pOpPMaAITMOHHBIX MPOrpaMMHBIE CPEICTBA IS
TEXHOJIOTHI u perieHus CTaH/IAPTHBIX
HCIONB30BaTh HX A npodeCcCHOHANIBHBIX 33J1ad B
petieHus 3aJa4 MOJIMTOJIOTUA Y CMEKHBIX
npodecCHOHATbHON 00JIaCTAX 3HAHUSA
JIeSITeIILHOCTHU

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

Haumenosanue KomnemeHyuu

Koo xomnonenma KomMnemeHyuu

OIIK-2.2

Ha ypoBHe 3HaHMi1: TOHUMaHKE BO3MOXKHOCTEN U
MPEAEI0OB MAaTEMATUKHU B AaHAJIM3E MOJTUTUYECKUX
WHCTUTYTOB U MPOLIECCOB

Ha ypoBHe ymeHuii: crioCOOHOCTh MCITOIB30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI U
MPOrpaMMHEBIX CPEICTB IIPU IIPOBENCHUN
CTaTUCTUYECKOIO aHAJIU3a JUIsl PEeLIEHUs CTaHJapTHBIX
pohecCHOHATIBHBIX 3a7a4

2. O0BEM M MecTO TMCHHUIIMHBI B cTPYyKTYpe OIT BO

O0bém aucuumauHbl. O0mas TpyaoeMKocTh quciuiuiabl 51.0.06 «Bricmas mMaremMaTtnka
(aHanM3 MaHHBIX-2)» cOCTaBisIeT 3 3a4eTHbIe enuHuUIlbl, 108 yacoB Ha ouHOI popme 00yUeHUS.

JucnurninuHa peayin3yeTcsi 4acTUYHO C TPUMEHEHHEM JUCTAaHIIMOHHBIX 00pa3oBaTENbHBIX

texHonoruit (nanee - J10T).

Bun pabotsr

TpynoemMkocThb
(B akazmeM.4acax / B aCTpPOHOMHY.Yacax)




OO011ast TPYI0EMKOCTh 108/81
KonrakTtHas pabora ¢ 36/27
IpenojaBaTesieM 2/1,5 4. KOHCYJIBTAIUU
Jlexuuu 12/9
[IpakTrueckue 3aHATHS 24/18

JlaboparopHble 3aHATHS -
[TpakTHyeckas MOArOTOBKA -
CamocrosiTenpHas paboTa 72/54

KonTposb -

@POpMBI TEKYILETO KOHTPOJIS YcTHBIHA onpoc, ToMalIHee 3aaHne, KOHTPOJIbHAs paboTa
dopma NpoMeKyTOUHON 3aueT — 2 ceMecTp

aTTecTaluu

Mecto aucuuminnsl B ctpykrype QOIL. [{uctumuna 51.0.06 «Briciias MmaTemaTrka (aHaIu3
JAHHBIX-2)» OTHOCHTCSA K oO0s3aTenbHOM yacth b.l u m3ydaercs Ha 1 Kypce BO 2 cemecTpe.
Jucnunnuna «Beicimas matemartvka (aHaiu3 JaHHBIX-2)» MO3BOJISIET MPUOOpPECTH 3HAHUS H
YMEHHMsI, HEOOXOUMBIE Uil OCBOEHHUS CIEAYIOIIMX AUCHUUIUIMH: «MEeToHoJaorus U MeToJuKa
COLIMATILHBIX UCCIIeI0OBaHUITY, «KonnuecTBEHHbIE METOIbI B COLIMATBHBIX UCCIIEIOBAHUAX (aHATTU3
JIaHHBbIX-4)», «KOonn4ecTBEHHBIE METO/IbI aHATN3a TOCYIapPCTBEHHOMN MOMUTHKY (aHATU3 TaHHbBIX -
5)». @opMma NpOMEKYTOUYHOM aTTECTAIIMU — 3aUET.

Joctyn K cuctemMe IUCTaHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUH OCYLIECTBIISIETCA
KOKIBIM  OOydYaloIMMCS ~ CaMOCTOSITEIbHO  C  JIIOOOr0  YCTpPOMCTBA Ha  MoOpTaje:
https://Ims.ranepa.ru/. Ilapoab U JOrMH K JIMYHOMY KaOHMHETYy / MPOQWI0 HpPea0oCTaBISCTCS
CTYJICHTY B JICKaHATE.

Bce ¢opMbl Tekyliero KOHTpoIIsl, MPOBOJMMBIE B CUCTEME TUCTAHIIMOHHOTO OOy4eHMs,
OIICHMBAIOTCS B CHUCTEME JAMCTAHIIMOHHOTO o0y4eHwus. J[OCTym K BHIEO W MarepHaiaM JeKIUn
IPEIOCTABIISAETCS B T€UEHHME Bcero cemecTpa. JlocTynm K KaXXIoMy BUAY paOOT M KOJUYECTBO
MOMNBITOK Ha BBHINOJIHEHUE 3aJlaHUsl TPENOCTaBIsETCS HAa OrPAaHUYEHHOE BPEMS COIUIACHO
periamMeHTy AMCUMILINHBL, onyoaukoBaHHOMY B CZ1O. [IpenogaBaTens olleHUBAET BHINOJIHEHHbBIE
oOyyaromumMmcs paboTsl He no3aHee 10 pabounx AHEN Mocie OKOHYaHUS CPOKa BHIMOJIHEHUS.

3. Copaep:xaHue U CTPYKTYPa JUCHUILIHHBI
3.1.Cmpyxkmypa oucyuniunut

Obvem oucyunaurnvl (MOOYIA), yac
4 (modynn), Dopma
Haumenosanue pazoena Koumaxmmnas paboma meKyuezo
/11 membi obyuarouuxcs ¢ KOHMPOJIS
( ) Bceco Y “ cpP P -
npenooagamenem ycnegaemocmu’
N0 8UOAM YYeOHbIX 3aHAmMULL




Ji/joT

JIP/IO
T

113/
0

KCP

NPOMENCYMOYHOU
ammecmayuu

MHoKecTBa 1 UX
OTOOpaXKCHHSI.
MHO0XeCTBO
JIEHCTBUTEIILHBIX YMCEIT

vO, 3

CucTeMbl JIMHENHBIX
YpaBHEHUN W MATPHIIbI

vO, 3

[Ipenen
MOCJIEIOBATEIBHOCTH,
npeaen QyHKIu

vO, 3

HenpepbiBHOCTD
byHKINN

vO, 3

Onpenenurenu

vO, 3

IIpousBogHas u
nuddepennman

VO, 13

OCHOBHEBIE TEOPEMBI

I QepeHInaTbHOTO
ucuncienus. Mccnenosanue
CBOWCTB QYHKIUI 1
HOCTPOCHHE HX IPaKOB

VO, 13

KommiekcHrlie umcia.
MHOTO4JIEeHEI U UX
KOpHH

VO, 13

JInnelnbpie
MPOCTPAHCTBA,
JIUHEeHHas
3aBHCHMOCTB, OQ3MCHI,
paHr MaTpPHIIbL.

KP

10

[InockocTH U UX CBA3b
C cUCTeEMaMu
JIMHENHBIX YPABHEHUM.

KP

11

bununeiinple GyHKIUK

KP

12

OYHKIUU HECKOJIBKUX
NEpEMEHHBIX H  UX
KCTPEMYMBI.

KP

13

HesBaas QpyHkums.
Y CIIOBHBIH SKCTpEMYM

KP

14

Heonpenenénnprit
UHTErpal

KP

15

OnpenenéHnblii
HHTErpal.
[Tpunoxenust

KP




ONPEAEIEHHOTO
WHTErpaja
16 HecobcTBenHnbli 5 L A I3
WHTErpaj
17 | KpatHble HHTErpasibl 5 4 13
18 | YucnoBble psijbl 5 4 3
DyHKIIMOHATILHBIE A3
19 | mociuenoBaTeNbHOCTU U 6 2 4
PSAIbI
WHurerpaisl, 13
20 | 3aBUCAIINUE OT 6 2 4
rapaMmeTpa
2 Juddepenunanspubie u 6 5 4 13
Pa3HOCTHBIE YpaBHEHMUS
IIpoMexxyTOUHBIH 3a4€T
KOHTPOJIb:
Hroro: 108/81* | 12/9 | 24/18 [

Hcnone3yemble COKpameHus:

JI — 3aHSTHS NEKIIMOHHOTO TUIA (JEKIUH U WHBIC YU9eOHBIC 3aHATHS, TPEIyCMaTPUBAIOLINE IPEUMYIIECTBEHHYIO
nepenady y4eOHOH HHpOpManny MearorudecKUMHI pabOTHUKAMH OPTaHNU3AINY U (MIIH) JIMHAMHU, TIPUBICKaeMBIMH
OpraHu3alKel K peamn3anii 06pa3oBaTebHbIX IIPOTPAMM Ha HHBIX YCIOBHUAX, 00YArOIIMCS )L;

JIP — naGopatopHsle paboThl (BU 3aHATHI cCEMHUHAPCKOTo TUMa)?;

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

KCP — unauBuayanbpHas pabora 00y4aronmuxcsi ¢ eiarornueCKUMHU padOTHUKAMK OPTaHU3alMK U (MJIH) JTULAMH,
MPUBJIEKAaEMbIMH OpPTaHU3AIMEN K peann3alui 00pa3oBaTeNbHBIX IPOrPaMM Ha HHBIX YCIOBUAX (B TOM YHCIIe
VH/IUBU/yalIbHbIE KOHCYJIBTAIUN)®;

JOT — 3aHATHS, IPOBOJUMEIE C IPUMEHEHHUEM JUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHI, B TOM YHUCIIE C
NPUMEHEHNEM BUPTYAJIbHBIX aHAJIOTOB NMPO(ECCHOHAIBHOM eI TeTbHOCTH.

CP — camocrosiTenpHas paboTa, OCyIiecTBisieMas 0e3 yJacTusl elarorHYecKuX pabOTHUKOB OPTaHU3aINK 1 (MIIH)
JIMIL, IPUBJIEKAEMbIX OpraHU3alnel K peanu3anny 00pa30BaTeNbHBIX MIPOrPaMM Ha UHBIX YCIOBHUIX.

KCP* — B 001111111 00b€M JUCIAIIIIAHEI HE BXOIUT
YO* — ycTHBIM onpoc

KP** — koHnTponpHas paboTa

JI3*** — nomarnHee 3aaHue

! A63an 2 mynkra 31 ITopsaka opraHM3aliy U OCYIIECTBIEHHS 00Pa30BaTENbLHOMN AEsATeTLHOCTH 110
00pa3oBaTeNBHBIM MPOrpaMMaM BEICIIIET0 00pa30BaHUs — IporpaMMaM OakalaBpHara, IporpaMMaM CHEeIHaINTeTa,
IporpaMMaM MarucTparypbl, yTBEpKICHHOTO NpukazoM MuHoOpHayku Poccun ot 05 ampens 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoan Muntoctom Poccun 14 utonst 2017r., peructpannonHstit Ne 47415)

2 Cm. a63an 2 mynkra 31 INops/ika OpraHu3alum U OCYIECTBIIEHUS 0OPa30BATENLHOI JIEATENBHOCTH T10
00pa3oBaTeNbHBIM IIPOrpaMMaM BBICIIET0 00pa3oBaHus — IIporpaMmaM OakajaBpuara, porpaMMaM CIielHaIuTeTa,
IporpaMMaM MarucTparypbl, yTBEpKICHHOT0 NpHka3oM 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 NPOrpaMMaM BEICIIIET0 00pa30BaHMUs — IporpaMMaM OakalaBpuara, IporpaMMaM CHEeHaInTeTa,
poTpaMMaM MarucTpaTypsl, yTBEep>KAeHHOT0 pukazoM MunoOpHayku Poccun ot 05 anpesnst 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoBan Munroctom Poccun 14 urons 2017r., peructpannoHubiii Ne 47415)

4 A63an 2 mynxra 31 INopsaka OpraHU3aliy U OCYLIECTBIIEHHs 00pa30BaTeNIbHON JeATeNLHOCTH O
00pa3oBaTeIbHBIM IPOrpaMMaM BBICIIETO 00pa30BaHus — IporpaMmMaM OakalaBpHara, IpOrpaMMaM CIIEIHAINTETa,
IporpaMMaM MarucTparypbl, yTBep KICHHOT0 prukazoM MuHoOpHayku Poccun ot 05 anpenst 2017 1. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoan Muntoctom Poccun 14 utonst 2017r., peructpaunonsstit Ne 47415)




*- aCTPOHOMMYECKUE YaChI

3.2.Conep:xaHue TUCUUTLTHHBI

Tema 1. MHoKecTBa U UX 0T06pa)KeHI/I$l. MHO0:xeCTBO AeliCTBUTEJIbHBIX YHCEJI

MHoxecTBa U onepaluy HaJl HUMU. JlekapTOBO MPOU3BEI€HNE MHOXKECTB, OMHAPHbBIE
oTHomeHus. OTOOpaKeHUs U UX CBOMCTBA. MHOKECTBO ACHCTBUTEIBHBIX YUCEN. BepxHue u
HudicHue epanu. [Ipedenvhvie mouxu.

Tema 2. CucreMbl JMHEHHBIX yPAaBHEHUI M MATPHIbI

ITpuBeneHne mMaTpull K cTylieH4aToMy BUay. Pemenue cucreM ypaBHeHuit metogom ["aycca
Onepanuu Haa MaTpuniamu. OOpaTHas MaTpULa.

Tema 3. IIpenes mocsie10BaTeIbHOCTH, Npeaesa QyHKINH

[Ipenen nocienoBaTeNbHOCTH, Tpeien GYHKIUH. BeCKOHEUHO Mallbie MOCIeA0BaTEeIbHOCTH U

¢ynkuuu. Apudmerndyeckue CBocTBa npenena. [IpeaensbHblil mepexo/] B HepaBeHCTBAX.

Beranciienue npeena lir% SINX/  TIpenen MOHOTOHHO# orpaHHYeHHON GyHKIHH. Ynco e.
X—

KpI/ITepI/Iﬁ Komm CYILIECTBOBAHUSA IIpCJiciia MOCICA0BATCIILHOCTH, IIPpEACIa Q)YHKHI/II/I ITonsaTue o
YHUCJIOBOM pAAC U O €T0 CXOOUMOCTH.

Tema 4. HenpepbiBHOCTBL (pyHKIMH

HenpepriBHOCTE, TOUKH pa3pbiBa. CBOMCTBA HEMPEPHIBHBIX PyHKIMA. HenpepbIBHOCTH
AIIEMEHTapHBIX QYHKIUNH. ACUMITOTHYECKHUE (POPMYIIBI. [TpomexxyTouHbIC 3HAUCHUS
HENPEPHIBHON Ha OTpe3Ke (QyHKITHH. OrpaHn4eHHOCTh HETIPEPHIBHOU Ha OTpe3Ke (PYHKIIUU.
Pasnomepnas nenpepvisnocms. Teopema Kanmopa.

Tema S. Onpeneanresnn

CBoiicTBa onpenaenuTeneld U CrocoObl X BHIYUCICHUS

Tema 6. [IpousBoanas u nuddepenuuan

ITponsBoaHas, €€ eCTECTBEHHOHAYYHBIN CMBICII U OCHOBHBIE CBOMCTBaA. [IpenenbHple BEIMUNHBI.
Huddepenuman. HMuBapuantHocTh (opmbl nepBoro auddepenunana. [IpousBonneie u
TuddepeHImabl BBICIINX MOPAIKOB. DIACTUYHOCTD U €€ CBOWCTBA

Tema 7. OcHoBHBIE TeopeMbl JU(PPepeHINATBLHOr0 ncuuciaeHusa. UcciaenoBanme cBoicTB
(pynkuuii 1 nocrpoenue ux rpagpuxkon

Teopembr @epma, Posns. Heo6xoaumele ycnoBust skctpemyma.  Teopems Jlarpamka u Korm.
Kpurepuii mocrosiucTBa pyakuun. @opmyia Teinopa ¢ octaTouHbIM WwieHOM B popme Jlarpamxka.



9
@®opmyna Teiimopa ¢ ocratouyHsiM ujgeHoM B ¢opme [leano. Pazmoxenus dyHkmii
e*,sinx, cosx,In(1 + x), (1 + x)*. IlpaBuna Jlonurans. MoHoTOHHOCTH (hyHKIUH. JlocTaTOYHBIE
ycnoBHs dKcTpeMyMa GyHKIHH. BeimyknocTs rpaduka dyaxmaun. @yuxkyuu cnpoca Topukeucma.
Dyuxyus norezHocmu. 3axou yoviearouel npedeibHou NoIe3HOCMU.

Tema 8. KomiuiekcHblie yncjia. MHOro4/ieHbl 1 X KOPHHU

Jlenenue ¢ ocTaTkoM, HaMOONBIINN OOIIMIA JENUTENb, KOPHH MHOTOYICHOB, cxema [ opHepa,
NPUOIUIICEHHOE BbIYUCTICHUE BeUeCMBEHHbIX KOPHEll ¢ noMowblo meopemul LLImypma

Tema 9. J/InneiiHbIe NPOCTPAHCTBA, JIMHEHHASI 3ABUCHMOCTD, 023U ChI, PAHT MATPHUIIbI.

JIuHeliHbIE POCTPAHCTBA, JUHEHHAs 3aBUCUMOCTb BEKTOPOB, Pa3MEpPHOCTb IPOCTPAHCTB, PaHT
MaTpHULBI U €0 MPUMEHEHHUS Ul CUCTEM JINHEHHBIX YPaBHEHHUU

Tema 10. IlnockocTH U UX CBSI3b € CHCTEMAaMM JHHEHHBIX yPaBHEHH.

Crioco0b! 3aanus miockocTel. IlocTpoeHne MIoCKOCTe, MOPOXKAAEMBIX 3alaHHBIM HabOpOM
TOYEK

Tema 11. buiauHelinble PyHKIIUM

Matpuibl OunMHeNHbIX QYHKIUHN, KBaJpaTUYHble QYHKINH, KpuTepuil CuiibBecTpa.

Tema 12. ®yHKIMH HECKOJIbKHUX NMePeMEHHbIX U HX IKCTPEMYMBI.

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

DyHKIIUU U OTOOpAKEHUS, UX TIPEACIIb U HEMPEephIBHOCTh. Pynxyuu Kobba-/[yenaca.
JuddepenunpyemMocTs GyHKIIUN MHOTUX NEPEMEHHBIX, YacTHBIE TPOU3BOIHBIE.

JlocraTounsle yciaoBus AUPpepeHunpyeMocTd GYHKIIMK MHOTUX NepeMeHHbIX. Juddepenunan.
[TpousBosHas cnoxHON GyHKIMU. HBapHaHTHOCTH (popMBI IepBoro nuddepenuana.
Kacarenbnast mockocts. IlpousBoanas 1o HampasieHuto, ['paauent. Marpuna Sxobu
otoOpakeHus u e€ cBoiictBa. CBoiicTBa sikoOuana. [Ipon3BoHbIe BICIINX MOPsIKOB. CBOMCTBA
MIPOU3BOJICTBEHHON (DYHKIUH.

JuddepeHunansl BBICIINUX MOPAIKOB. [ eccuan.

®opmynsl Telnopa 1t GyHKIIUNA HECKOIBKHUX MEPEMEHHBIX.

OKcTpeMyMbl (YHKIIMU HECKOJIBKHUX MepeMeHHbIX. Heo0XxoaumMble ycaoBusi.

JloctaTouHble YCIIOBUS CYIIIECTBOBAHUS SKCTPEMYMaA.

Memoo Haumenbuux K8a0pamos 0opaboOmMKU OAHHULIX.

Tema 13. HesiBHast pyHKIMA. Y CITOBHBIH IKCTPEMYM

HesBnast ¢ynkmus. Teopema O CyIIECTBOBAaHWM, HEMPEPHIBHOCTH W JAU(GHEPEHIIUPYEMOCTH
byHkuuu, ompeaenseMoil ypaBHeHHEM. DOpMYIUpPOSKA meopembl O  CYUWecmeo8aHul,
Henpepvignocmu u oughghepenyupyemocmu hynkyuu y = f(xy, ..., Xy ) onpeoensiemou ypasHeHuem.
Dopmynuposka meopemvl 0 HeABHLIX PYHKYUAX, ONPeOeniemblx CUCMEMOL YPAGHEHUI.
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VYcnoBHbli 3kcTpemyM. Heo6xonumele yenoBusi. Meton MuokuTeneit Jlarpanxa.
HocTtaTtouynble yciioBus s3KkcTpemyma. OKauMIEHHbIU 2eCCUaH.

Tema 14. HeonpeaeaéHHbI HHTErpas

[TepBooOpasHas GyHKIUSA, CTPYKTypa HeompenenéHHoro nuterpana. Tabnauia HeonpeaenEHHbIX
MHTETPAJIOB U IPaBUJIa HHTEIPUPOBaHU. IHTErprpoBaHue pallioOHAIBHBIX (DYHKIIHMA, HEKOTOPBIX
UPPALMOHATIBHBIX (PYHKIIMH, HEKOTOPBIX TPUTOHOMETPUUECKHUX (DYHKIUH.

Tema 15. Onpenenénnpiii uaTerpaJ. lpuiio:xkenust onpeaeJéHHOro HHTErpaJia

[Tonsate mom@anu IUIOCKOH (GUryphl. 3agadya O BBIYMCICHWW IUIOIIAAM KPUBOJUHEHHON
TpAaIeLnH.

Paz6uenune otpeska. HHrerpanbhuble cymmbl. Ormpenenenue wuHrerpaia (mo Pumany).
Heob6xomumoe  ycmoBue  umHTerpupyemoctd  ¢ynkmmu. Cymwmsl — [lapOy.  Kpurepwmii
UHTErpUPYeMOCTH  (GYHKUUH. HHTErpupyeMocTb OrpaHHYCHHOW MOHOTOHHOM —(YHKIIHU.
HHTErpupyeMOoCTh HENpephIBHOW (PYHKIINU, HHTETPUPYEMOCTh KYCOYHO-HETPEPBIBHON (QYHKITUH.

CpolicTBa onpe/eN€HHOI0 MHTErpaia: MHTErpayl- aJAuTUBHAs (YHKIUS OTPE3Ka, MHTErpayl —
JUHEWHBIA (YHKIIMOHAJ, COXpPAaHEHHWE HEPABEHCTB IPH HHTETPUpPOBaHWM, WHTErpHpyemMocTb
MoyJis uHTerpupyemoii pynkuuu. Teopemsl 0 cpeiHeM 3HAYCHHH.

Wuterpan ¢ mnepeMeHHbIM BepxHuM npenenoM. Popmyna Herorona-Jlelibuuna. 3ameHa
NEPEMEHHON M WHTErpUpPOBAaHUE 110 YacTsIM B ONpelnelNéHHOM HHTerpaie. ['eomerpuueckue
IPWIOKEHUST ONPENECIIEHHOTO MHTErpaja: IUIOIAAb KPUBOJMHEHHOW Tpaleluy, IUIOIAJb B
NOJIAPHBIX KOOpJAMHATAX; JUIMHA AYTH; 00BEM MPOCTpaHCTBEHHOro Tena (mpuHumn Kapambepn);
IUIONIA/(b TOBEPXHOCTU BPALLEHUS.

[TpunoxkeHus omnpeAenéHHOr0 WHTErpaia K 3ajJadaM »SKOHOMHKH: OOBEM BBITyCKaeMoOn
MpoayKInuK; Ko3pduueHt KuHu; IMCKOHTUPOBAHHBINA TOXO/.

Tema 16. HecoOGcTBeHHBIH HHTErpaJl

Hecob6cTBeHHBIN MHTErpall ¢ 0ECKOHEUHBIMHU Tpe/ielaMi MHTETPUPOBAHHUS.
HecoOcTtBeHHblif uHTErpasn oT HeorpaHndyeHHbIX (yHKuuid. Kpurepuit Komm. O6o6menue

IOHATHA IIJIOIIAIH. CXOI[I/IMOCTB " pacxoaAuMOCTb UHTCTPAJIOB

f;m%,a >0,. fldx

0 xp’

3aMeHa MEepPEeMEHHOM, MHTErPUPOBAHUE 10 YaCTSAM, HECOOCTBEHHBIM MHTETpal C MEePEMEHHBIM
BepXHUM npezenoM. [Ipu3Haku cpaBHEHUS 17151 HECOOCTBEHHBIX HHTErPAIOB OT HEOTPULIATEIBHBIX
GyHKIHIA.

AOGCOIIOTHO CXOAAIINECS U YCIIOBHO CXOASIIMECS HHTerpalibl. [Ipu3Haku cX0qUMOCTH.

Tema 17. KpaTHble HHTErpaJibl

JIBoiiHOM MHTErpas, ero cBoMcTBa. CBeieHNE TBOMHOTO MHTErpajia K IOBTOPHOMY.

10
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3aMeHa NepeMeHHbIX B IBOMHOM uHTerpaie. Hecobcmeennviil 06otinou unmezpan. Hopmanvroe
pacnpeoeneHue;,  NJIOMHOCMb,  GbIYUCIEHUE  MOMEHMO8  OOHOMEPHO20  HOPMAIbHO20
pacnpeoenenus. Hopmanvnoe pacnpedenenue na niockocmu,; @vluucienue momenmos. TpoitHol
UHTETpall, ero cBoiicTBa. Mumezpanvt 6 N-mepHom npocmpancmee. Muozomeproe nHopmanvHoe
pacnpeoeneHue, e20 MOMEHMb.

Tema 18. YUucsioBbie psabl

Yucnoseie psabl. Kputepuit Komm cxoaumoctu psga. Heo6xonumoe ycimoBrue CX0IUMOCTH.
Panel ¢ HeoTpunatensHbiMu uieHaMu. llpusnaku cpaBHenus. Ilpusnak JlamamGepa. Ilpusnak
Komm. [Ilpusuax [laycca(be3 oOoxaszamenvbcmea). VIHTErpadbHBI TNPU3HAK CXOAUMOCTH
Maknopena-Komu. 3nakonepemennsie psasl. [Ipusnak JleiiOnuna. /lpusnaku Abens u Jupuxie
(6be3 Ooxaszamenbcmea). AOCOMIOTHAS CXOAMMOCTb psga. YCIOBHas CXOAUMOCTh  psja.
llepecmanoexu unenos psoa.

Tema 19. @®yHKUMOHAIBLHBIE OCIE0BATEILHOCTH U PSI/AbI

@OyHKIMOHAIBHBIE [TOCJIEN0BATEILHOCTH U psaabl. PaBHOMepHas cxogumocts. Kpurepuit Komm
paBHOMEpHOI cxoaumocTu. HemnpepbIBHOCTH CyMMBbl PaBHOMEPHO CXOJSLIErocsl psaa U3
HenpepbIBHbIX QpyHKIMi. [lounenHoe nuTerpupoBanue u quddepeHurpoBanue GyHKINOHATbHBIX
PAIOB.

Crenennsle psabl. Paguyc cxoaumocT, HHTEpBal cxoauMocTu. [louieHHOe MHTErpUpOBaHuE U
muddepeHIMpoBaHNE CTENIEHHBIX PSIOB.

Psin Teitnopa. Pa3noskeHust OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.

Psang dypre. OproHopMupoBaHHbIe cucTeMbl QyHKIMN. Teopema o cxooumocmu psoa Dypwe.
IIpumepsl pasnoxenuii B pan Oypee.

Tema 20. UnTerpaJinl, 3aBucsiliiie oT NapaMerpa

CobOcTBeHHbIE MHTErpajbl, 3aBUCAIIME OT mapamerpa. llpenenbHbIl mepexoa MOA 3HAKOM
uHTerpana. JluddepenuupoBanue mox 3HakoM uHTerpama. Crywail, Korga mpeaessl
MHTETPUPOBAHUS 3aBUCAT OT Y; mpumep. HTerpupoBanue noj 3HakoM COOCTBEHHOTO UHTETpaJia.
HecobcTBeHHble MHTerpaiel ¢ mnapaMmerpoMm. PaBHomepHas cxoaumocts.Kpurepuit Komm.
[Tpusnak Beliepmrpacca. [lpusnaxu Ab6ens u /Jupuxne. HecoOCTBEHHBIE HWHTETpalbl IO
OTpaHMUYEHHOMY IIPOMEXYTKY, 3aBUCSIIME OT napaMmerpa. lIpenenbHbIil nepexon moj 3HAKOM
uHTerpasia. HenpepbIBHOCTH HECOOCTBEHHOIO HMHTErpajia, 3aBUCSIIET0 OT IapameTpa.
Juddepenumpopanue noa 3HakoM unterpaia. [Ipasuno JleitOnuna. MnTerpupoBanue noj 3Hakom
UHTETpana. BwiuucieHue MOMEHMO8 CIYHYAUHOU BelUYUHbl C HOPMATLHLIM pacnpeoeneHuem
Memooom ouppepenyuposanus no napamempy

Tema 21. Indpepenuuaibabie ¥ pa3HOCTHbIE YPABHEHHS

VYpaBuenust nepBoro mnopsiika. CyliecTBOBaHHWE M €IMHCTBEHHOCTh pelleHust 3anaun Kormm.
VpaBHeHUsT ¢ pa3geiSAIONIMMUCS TEPEMEHHBIMU, OJHOPOAHBIE ypaBHEHUsA. JIMHeEHHOe
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muddepeHIraIbHOe YpaBHEHUE MIEPBOro Mopsijika. YpaBHeHHe bepHysmu. YpaBHeHus mopsijaka
BbIlIe nepBoro. Ilonmxkenue nopsaka ypasHeHus. JIunelinsle oqHopoansle auddepeHnnanbHble
ypaBHeHus. DyHnameHTalbHass cuctemMa pemeHuil. Onpenenutens Bponckoro. Jluneiinbie
HEOJHOPOAHbIE MU depeHInalbHble ypaBHEHH. [IpHHLINII Cyneprno3uuy peieHnii. Y paBHEeHUs
C TOCTOSHHbIMH Kod(p¢unuentamu. Cucremsl aupdepeHuuanbupix ypaBHeHUH. OCHOBHBIE
OINpeCIICHUsI TEOPUM PA3HOCTHBIX ypaBHeHUH. OcHOBHbIE omnpenencHus. CTpyKTypa pelieHuin

PEKYPPEHTHBIX YPABHECHUM.

4. MarepuaJbl TEKylIero KOHTPOJIs yCIeBAeMOCTH 00y4arIIuXCs

4.1 B xome peanu3alM¥ JIUCHMIUIMHBI «Bpiciias wmaremaTuka (aHajau3 JIaHHBIX-2)»

HCIOJIB3YIOTCA CIICAYIOIIUEC METOAbI TCKYIIETO KOHTPOJIA YCIICBACMOCTHU 06yqa101u14xc>1:

Tema u/unu pazoen

Memoowr mekyugezo

KOHMPOJIsL

ychesaemocmu
1.MHoecTBa 1 UX 0ToOpakeHus. MHOXKECTBO JEHCTBUTENbHBIX YO, I3
qucel
2.CucteMbl IMHEHHBIX YPaBHEHUI U MaTPHIIbI YO, 3
3.Ilpenen mocinenoBaTSILHOCTH, ITPeIe PYHKIHH YO, I3
4.HenpepbIBHOCTh (PYHKLIUU YO, 13
5.0npenenutenu YO, 13
6.ITponsBosHas u quddepeHumal YO, 13
7.0cHOBHBIE TEOpEMBI TU(HEPEHIINATBHOIO HCUUCICHHS. YO, 13
HccnenoBanue cBOMCTB (YHKIMI U MOCTPOEHHUE UX TPapUKOB
8.KommiekcHble unciia. MHOrouJIeHbl U X KOPHH YO, 3
9.JIuHeiHbBIE TPOCTPAHCTBA, TUHEHHAS 3aBUCUMOCTD, Oa3UCHI, paHT KP
MaTpUIIBL.
10.I1770CKOCTH M MX CBSI3b C CHCTEMaMH JIMHEHHBIX YPaBHEHHH. KP
11.bununeiinple GyHKIUU KP
12.®OyHKIMU HECKOIBKHX MEPEMEHHBIX H UX YKCTPEMYMBI. KP
13.HesiBHast pyHKIHS. Y CIIOBHBINA YKCTPEMYM KP
14.HeonpenenéHHplii HHTErpal KP
15.0Onpenenénnsiii naTerpan. [Ipunoxxenus onpeaenéHHOTO KP
MHTerpajia
16.HecoOCTBeHHBIN MHTETPAT 113
17.KpaTHble HHTETpaJIbl 13
18.YwncnoBbie psiibl J13
19.DyHKIMOHABHBIC ITOCIICIOBATEILHOCTH U PSIJIBI J3
20.MHTerpansl, 3aBUCSIIUE OT MMapaMeTpa 13
21. InddepeHnmanpHble U pa3HOCTHBIC YPaBHEHHUS 3

4.2 MaTtepuaJibl TeKylIero KOHTPOJISA YCIeBAeMOCTH 00y4aommXxcst

12



=

NS

PoNhdE

N

~ow

13

1. TumnoBble OLICHOYHBbIC MaTE€pPHUAJbI IO TEME 1

1.1. IIpumepsl KOHTPOJIBHBIX BOIIPOCOB 11O TeMe 1

JlaiiTe reoMeTpUYECKOE UCTOJIIKOBAHUE Ipeieia (PyHKINU.

VYKaKUTE KaK CBA3aHO MOHATHE OECKOHEUHO Majol (DYHKIIUU C MOHSATHEM IMpeesa
byHKIAA?

VYkaxure uTo, Ha Bai B3ruisiz, SIBJISE€TCS KIIOYEBBIM MOMEHTOM B JI0KAa3aTEIbCTBE
MepBOro 3ameyvarenbHoro npenaena? [louemy?

UTo JIeKUT B OCHOBE KJTacCU(UKAIINH TOYEK pa3pbiBa?

1.2. Ilpumepsr 3aganwmii mo teme |

HccnenoBarh PyHKINIO U TIOCTPOUTH €€ Tpaduk;

Beruucnuts npenen GyHKIMM ¢ moMouibio npasuia Jlonurans;
Beraucnute npenen GyHKIUM, TpUMEHss 3aMedaTeNbHbIE TPEICbI;
Beruucnuth npenen GyHKIUM myTeM U30aBiIeHUs OT UPPALIMOHAIILHOCTH.

2. TumnoBble OLlEHOYHBIE MaTEePHAJIbI IO TeMe 2

2.1. ITpumepbl KOHTPOJIBHBIX BOIIPOCOB TIO TEME 2

VYKaKUTE B KAKOM CIIy4ae MOKHO IIEPEMHOXKUTH JIBE MAaTPUILIBI?

Kax naiitu obpatHyto Matpuiry?

Kak npuBectu mMaTpuily K 1naroHalIbHOMY BHy?

HazoBuTe B Kakux cilydasx cCUCTeMa JIMHEWHbBIX YpaBHEHUN UMEET perieHne?

2.2. [Tpumepsl 3a1aHMi 110 Teme 2

Hansl matpunibl A u B. Berunciuts AB u BA, eciu oHM CyIIECTBYIOT.
Haiitu matpuily, oOpaTtHyto TaHHOH. BBIOIHUTE MPOBEPKY.
HccnenoBarh cucTeMbl TUHEHHBIX YPaBHEHUI HA COBMECTHOCTD U PEILIUTh
a) o hopmynam Kpamepa 1 MaTpU4HBIM METOOM;
0) METOZIOM MOCTEA0BATEIHPHOTO UCKITIOUEHHUST HEN3BECTHRIX (MeTooM ["aycca).

3. TunoBble OlleHOYHbIE MATEPHAJIBI 1O TeMe 3

3.1. ITpuMepbl KOHTPOJIBHBIX BOIIPOCOB O TeMe 3

VYKaXuTe KakOB F€OMETPUYECKUI CMBICI TPOU3BOAHON?

Crenyer in U3 HenpepbIBHOCTH (yHKIMHU Auddepenuupyemocts? A u3

b depeHIpyeMoCcTH — HenpephIBHOCTE? [Touemy?

Haiite onpenenenue quddepeHnnary 1 KakoB €ro reoMeTpu4ecKuii CMbICI?
[Tosicuute nousitue quddepeHirana BpICIIEro mopsaKa.

3.2. ITpumepsl 3a1anuii Mo Teme 3

13
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1. Haiitu npou3BOIHYIO CIIOKHON (DYHKIINH;
2. HaiiTu mpou3BOAHYIO HESIBHO 33JaHHOW (PYHKITHH.

4., TunoBble OLIEHOYHbIE MaTepHAJIbI IO TeMe 4

4.1. IIpumepsl KOHTPOJIBHBIX BOIIPOCOB 110 TeMe 4

1. VYkaxwure B KAKOM OTHOUICHUH HaXOJATCS ONEpavy HHTETPUPOBAHUS U
muddepeHpoBanus?

2. VHTerpan ¢ mepeMeHHBIM BEpXHUM IPEEIOM HHTETPUPOBAHUS — 3TO QYHKIUS WIN

qucao?

[TosicHuTe, Kak MOXHO BBIBECTH ITPABUJIO HHTETPHUPOBAHUS IO YACTSIM.

4. VYxaxwure 4T0, Ha Bam B3risiz, SBIsIeTCS KIFOYEBBIM MOMEHTOM B JI0KA3aTEIIbCTBE
TEOPEMBI O cpeiHeM?

w

4.2. IIpumepsl 3a1anuii o Teme 4

Beraucnute HHTETpaN, IPUMEHSS OIMH U3 METOJIOB MHTEIPHPOBAHMUS;

Boraucnute miomaab reoMeTpHIecKoil (PUTYPBI ¢ UCTIONB30BaHUEM WHTETPUPOBAHUSI.
Beraucnnte 00beM Tena ¢ UCIoIb30BaHMEM HHTETPUPOBAHUS.

Haiitu oOmiee pemenune nugdepeHnnantbHOro ypaBHEHHS IEPBOTO MOPSIKA.

P

5. OueHoOYHBbIEe MATEPHUAJIBI IPOMEKYTOUYHOM aTTECTALMHU N0 TUCHUIIHHE

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

[Ipu mnpoBeneHUM 3a4€T BO3MOXKHO MCIIOJNB30BaHHE JAMCTAHLMOHHBIX 00pa3oBaTENIbHBIX
TexHosoruii (nanee - JIOT).

[Ipu peanmuzanmu npomexyrounoil arrectauun B OO/JOT Moryr OBITH HCIONB30BaHbI
cnenyromue GOpMBI:

1.Ycrno B IOT - B hopme yCTHOTO OTBETA HA TEOPETUUECKHIE BOITPOCHI M PEIICHUS 3a/1auu (Keiica).
2. lMucemenno B C/1O ¢ mpoKTOpHHIOM - B (popMe MUCBMEHHOTO OTBETa HAa TEOPETHUYECKHE
BOIPOCHI U peUIeHHs 3a/1a4u (Keiica).

3. TectupoBanue B C/1O ¢ NpOKTOPUHIOM.

5.2.0ueH0YHbIEe MATEPHAJIBI POMEKYTOUHOI aTTeCTANNN

Komnonenm | Ilpomesxcymounuiii / knrouesou Kpumepuii oyenusanus

KOMnemeHyuu | UHOUKAMOP OYEHUBAHUSL

OIIK-2.2 OcymecTBisiet BbIOOp mpumeHenust | Dopmupyer yMeHHs UCIIOJIb30BaTh
KOHKPETHBIX MH(POPMALIMOHHO | MaTeMaTUYeCKHe METOIbI U

KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH | IPOTrpaMMHBIE CPENICTBA ISl PETICHHSI

U TPOrpaMMHBIX CpEACTB JUIS | CTAaHAAPTHBIX NPO(EeCcCHOHANBHBIX 3a1a4
pelIeHusT CTaHJAPTHBIX 3a7ad B | B IIOJIUTOJIOTHH U CMEXHBIX 0071acTsIX
MOJIUTUYECKON chepe U | 3HAHMS

000CHOBBIBAET CBOW BHIOOP B TOM
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13.

14.
15.
16.

17.
18.

19.

20.

21.
22.
23.
24,
25.

TunoBble oLleHOYHbIE MATEPUAJIbI IPOMEKYTOYHON aTTECTAIIUM
Ilepeuens 6onpocos 011 n0020Mo6KuU K 3a4émy

[Tonsatue pyHKIIMM OJHOM TepeMeHHOM. 3aBUcHUMast U He3aBUCcUMast nepeMeHHast. O0acThb
onpenenaeHus U o6aacTs 3HaueHus GyHkiuu. CriocoObl 3a1anus yHKITHH.

OcHoBHbIE cBOCcTBA (PYHKIIUH (YUETHOCTD M HEUETHOCTh, MOHOTOHHOCTh, OTPAHUYCHHOCTb,
MEePUOJUIHOCTD U IP.).

[TonsTHS SIBHOMU, HESIBHOM, 0OPaTHOM, CIIOKHON (PYHKIIHH.

[TonsTue npenena GyHKIUHU B OECKOHEUHOCTH.

[lonatue mpenena ¢yHkuuu B Touke. OTHOCTOPOHHME TpeAesbl (Tpenesbl CrpaBa U
ClieBa).

OcHOBHBIE CBOMCTBA NPEIETIOB (TEOpeMBI O ripeenax). [IpuzHak cymecTBoBaHus Mpeea.
[IepBblil 1 BTOpOH 3aMeyaTeIbHbIE MPEIEIb.

Omnpenenenne HENPEPHIBHOCTH (DYHKIMK B TOUKE HA SI3BIKE € - O, HA A3BIKE MPUPAIICHUH.
CaoiicTBa (yHKIIMI1 HETIPEPHIBHBIX B TOUKE.

. Onpenenenne HeNPephIBHOCTH (YHKIIUN HA OTPE3KE.
11.
12.

Omnpenenenue Touek paspbiBa. Kiaccudukanus Touex paspbiba.
Ompenenenue mnpou3BogHON. ['eomeTpuueckuit cMmbIci  npou3BogHOM. [lonsTHe
I depeHIUPYEMOCTH (PYHKIMU. 3aBUCUMOCTh MEX]Y HENPEPbIBHOCTHIO (YHKIMHU U

T PepeHIUPYCMOCTBIO.
VYpaBHenue kacatenbHOM K KpuBoM y = f(x) B Touke x0. OcHOBHbIE IpaBuiIa
mipdepennpoBanus.  TaOnuuyHble  MPOU3BOAHBIE  (MIPOM3BOAHBIE  OCHOBHBIX

AJIEMEHTAPHBIX (PYHKIINH).

ITpou3zBosHbIE ClI0KHOM U HeABHOM (QyHKIMA. [Ipor3BOIHBIE BRICIINX MOPSIKOB.

[lepBsiit Auddepennnan, ero reoMeTpUUecKuidl CMBICT, U CBSA3b C IPOU3BOIHOM.
OcHoBHBIE TeopeMbl AuddepeHMambHOro ucuucieHuss (teopembl depma, Poms,
Jlarpanxa).

[TpaBuno Jlonurans qsa packpsiTus HeonpeaenaeHnnocrei [O/O] u no/co]

VYcnoBus MOHOTOHHOCTH (BO3pacTaHus, yObIBaHMS) (yHKUIUH. DKcTpeMyM (YyHKUIUU
onHoi mepeMeHHOM. Touku MakcumymMa U MuUHHMMyMa. HeoOxoaumoe ycioBue
JKCTpEMyMa.

IlepBoe 1 BTOpoe ToCTaTOYHBIE YCIOBUS 3KcTpemyMa. Cxema uccieqoBanus QyHKIUK Ha
KCTPEMYM.

Beimyknocts ¢pynkumu. Touku neperunda. Heo6xoanmoe, 1octaTouHOE yCI0OBUA TEperuoa.
Cxema uccnenoBanus (yHKIMHU Ha BHITYKJIOCTh U HaJIMUKE TOYEK Meperuoa.

AcumnToTsl rpaduka QyHKIHH.

O6mas cxema uccienoBaHus GYHKIIMHU U TOCTPOCHUS ee Tpaduka.

Matpuusl. Buns! matpun. Onepanuu HaJ MaTpUuLaMH.

Omnpenenureny KBaApaTHBIX MATPHUIL 2-TO U 3-TO TOpsiikoB. CBOWCTBA OMpeIenuTeNeH.
OOparnass marpuma. Teopema 0O CyIIECTBOBaHHH OOpaTHOM MaTpUIbl. AJITOPUTM
HaXO0XKJCHUs 00paTHOW MaTpHIIbI.
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26. CucteMbl m JTUHEWHBIX ypaBHEHHUH C N MEPEeMEHHBIMU (3alHCh B alreOpandyeckoil u
MarpudHoi ¢opmax). OnpeneneHne COBMECTHOW, HECOBMECTHOMW, ONPEICICHHOW H
HEOIIPENEICHHON CHUCTEeMbl ypaBHEHHMH. PanHr marpuuel. Teopema O paHre Marpulibl.
Teopema Kponekepa-Kanemm.

27. CucteMbl n JIMHEHHBIX YpaBHEHUH € N IepEMEHHBIMUA. METOBI PEICHHS: METO/I 00OpaTHOM
MaTpulsl; o popmynam Kpamepa.

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

29. IlepBooOpa3nas  ¢ynkuun. Heonpenenennsiii wHTerpan. (OCHOBHBIE  CBOWCTBA
HEOIpeICIEHHBIX NHTETPaoB. Tabiuia OCHOBHBIX HEONPEIEICHHBIX HHTETPAJIOB.

30. OnpeneneHue HEOINpPENEIIEHHOIO HHTerpaiga. MeToa 3aMeHbl IEepeMEHHOM; MeTo[
MHTETPUPOBAHUS 110 YaCTSM.

31. OnpeneneHue  HEONpPENENIEHHOrO  HMHTerpana.  MHrerpupoBaHue  IPOCTEHIIMX
paloHaIbHBIX Jpo0Oei: METOJ BbIIEICHUS IOJIHOTO KBajapaTa B 3HaAMEHaTeNnu IpooH,
METO/ HEOTIpeIeNeHHbIX KO3 (UIIMEHTOB.

32. OnpezneneHre HEOMPENENICHHOTO HHTErpana. VHTerpupoBaHHe TPUTOHOMETPUYECKHUX

GbyHKIHi.
33. OmpenienieHUe HEONMPEACIECHHOr0 WHTerpayia. VHTErpupoBaHHE HEKOTOPHIX BHJIOB
HPPalliOHAILHOCTEH.

34. OnpeneneHHbIl UHTETPAN KaK MpeAesl MHTETPabHOW CYMMBI M €0 T'€OMETPHYECKUI
cmbici. OnpeneneHHbld HMHTErpal € IEPEMEHHBIM BEPXHUM IpenenoM. OCHOBHBIE
CBOICTBA ONPEACICHHOTO UHTETpalia. Teopema 0 CpeTHEM.

35. [lonsitue  ompenenennoro uHTerpana. @opmyna Hprotona-JleitOnuna. 3ameHa
[IEPEMEHHBIX U UHTETPUPOBAHUE 10 YACTSAM B ONPEAEICHHOM HHTETpaIe.

36. [lonaTue ompeneneHHOro UHTErpana. I'eomMeTpuuyeckue NPUIOKEHUS OIpPENeIEHHOIO
MHTErpaa: BBIYUCIIECHUE IIJIOMAeH IITOCKUX (PUTYp, BBIYHCIEHHUE 00BEMOB TeJl BpAILICHHUS.

37. Onpenenenue auddepeHnnanbHOro YPaBHEHUH. Omnpenenenne peleHus
mudepeHnnanbHoro ypasHenus. uddepeHunanbHple ypaBHEHUS MEPBOrO IMOPsJIKa ¢
pa3aeNAIOIUMHACS IEPEMEHHBIMHU.

38. OmnpenencHue i depeHIHATEHOTO YpaBHEHUH. Onpenenenue pelIeHus
muddepeHManbHOro ypaBHeHus. Perienue nuHeiHbIX auddepeHnnanbHbIX ypaBHEHUN
MepBOro nopsiaka. Mero1 Baprauu Nporu3BOIbLHON MTOCTOSHHOM.

39. Onpenenenue T hepeHIaIbLHOro YPaBHEHUS. Onpenenenne peleHus
muddepernnnanbHoro ypapHenus. Juddepennmanbupie ypaBHEHHs! BBICIIUX IMOPSIIKOB.
Pemenne ypaBHeHNH, 1ONyCKAaOIMUX TOHWKEHUE MOPS KA.

Tunosble KOHTPOJIbHBIC 3a/ITaHUA WJINX UHBIC MaTECPUAJIbI, HBOﬁXO}II/IMble OJIA OLCHKHU
3HAHUM, YMEHM I, HABBIKOB, XapaKTepu3ywLme dranbl GopMUPOBaHUA KOMIIETCHUHS B
npouecce oceoenust OII

3ajaHusi, HAMpaBJICHHbIC HA 0CBOCHUE HHCTpyMeHTapHst Marematuku (YK OC-6):

1. Uccnenyiite pynkuuio u nocrpoire rpadux:
(x-1)

X2

2. UccrnenoBarh Ha SKCTpEMyM (YHKIUIO:
7(X,y) = 2xy-2x2-4y?.
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3. HaiiTu HeonpeneneHHbIN HHTETPaL:
I x*dx
x>+ 7

4. Pemutb cuctemy ypaBHeHul metogoM Kpamepa, MaTpuyHbIM METOIOM U MeToIoM ["aycca:

5. Haiitu A™! u cmenarh mpoBepKy:

0 -1 2
A=10 1 1
-2 3 3

1. Beruucnuts npenen GyHKIHH, TPUMEHSS JTI00bIe TpaBUila PACKPBITUS

HEONpeIeICHHOCTEH:
lim sin6x
x—0 tg 2X
2. Hammcarb ypaBHEHMs KacaTeldbHBIX K KPHBOM ¥ = 6 — x? B TOYKAX IEPECEUEHUS KPUBOM C
ockto Oy.

2. Haittu muddepernmanst cnenyromux QyHKIHA Ui JOMYCTHMBIX 3HAYeHUH apTyMeHTa!
y =sinx — xcosx

3. HaiiTu HeonpeneneHHbI HHTErpal:

J‘ dx
(x? +1)arctgx

HIxaJia oneHUBaHUA

OreHka pe3ynbTaToOB MPOU3BOAMUTCS Ha OCHOBE OaiuibHO-peiiTuHroBoil cucremsl (BPC).
HcnonwszoBanue bPC ocyriecTBisieTcss B COOTBETCTBUU C TprKa3oM oT 06 ceHTsiopst 2019 r. Ne306
«O npuMeHeHNH OaITbHO-PEUTUHIOBOM CUCTEMBI OLIEHKH 3HAHUM 00Yy4aroIuXcs».

bamnbl BhICTaBIAIOTCS 3a pabOTy Ha MPAKTUYECKUX 3aHATHUAX (MakcUMyMm 9 0aijioB),
BBIMIOJTHEHHE KOHTPOJIBHBIX pPaboT (MakcumyMm 20 OamioB), pelieHHe AOMallHUX 3aJaHui
(MakcumyM 48 GansoB), 3a4€T (MakcumMyM 23 Oasia). JlMcuuminHa CYUTAeTCs OCBOCHHOW, €Ciu
CTyAEHT HaOpan He MeHee 51 Oaiia B pe3yibTaTe BBINOJHEHHs BCEX TUIIOB 3a/laHUi, BKIIIOYas
OTBET Ha 3a4éTe.
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[IIxana nepeBoa OIEHKH U3 MHOTOOAJUTBHON B CHCTEMY «3a4TCHOY/ «HE 3a4TCHO»:

ot 0 go 50 6amnoB «HE 3aUYTECHOY

ot 51 mo 100 GamoB «3aYTEHO»

Bo Bpems 3auéra, B ayauropun HaxoauTcs He Oosiee 10 ueaoBek, BO3MOXKHO UCIIOJIb30BaHUE
KaJIbKYJIATOPA U OTKPBITHIX 0a3 JaHHBIX.

B cnywyae npumMeHeHHS AMCTaHLUMOHHOIO pPEXHMMa MPOMEXKYTOYHOM aTTecTald OHa
MPOBOAMTCS ClIeAyromuM oopazoM: ycTHO B JJOT/MUCHhMEHHO ¢ MPOKTOPUHTOM/ TECTUPOBAHHUE C
MPOKTOPUHTOM. JIJIs YCIEIIHOTO OCBOCHHUS Kypca ydaleMycsi pEeKOMEH]IYETCSl 03HAKOMUTBCS C
JTUTEPaTypO, pa3MeIlleHHON B pazjiene 6, u MmaTepuaiamMmu, BbuiokeHHbIMU B JIOT.

6. MeToanueckue MaTepuajbl 0 OCBOCHUIO THCHUIITHHbBI

W3yueHnne [aHHOM JAMCUMIUIMHBI HpeAronaraeT IiyOoKoe U3ydeHHe CTyJeHTaMu
TEOPETHYECKOr0 M IPAaKTHYECKOr0 MaTepuajia I0 BbIcHIe MareMaruke. IIpum moaroroske k
KOKIOMY IPAKTHYECKOMY 3aHATHUIO CTYACHTHI JOJDKHBI BHUMATEIbHO H3Y4YMTH JIEKIIMOHHBIN
MaTepuall U OTBETCTBEHHO MOAXOAUTh K BBIITOJIHEHUIO JOMAIIHUX 3aJaHUMN.

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

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

7.1 Ocnosnaa rumepamypa

1. Wnbun, Baagumup AnekcanapoBud. Bricimas maremaruka : yd4eOHUK, pek. M-Bom
oOpasoBanus Poc. denepanun / B. A. Uneun, A. B. Kypkuna ; Mock. roc. yH-T um. M.
B. JlomoHoOCOBa. - 3-¢ u31., mepepad. u joi. - M. : [Ipocnekr [u ap.], 2011. - 592 c.

2. JlopodeeBa, Amna BmamumupoBHa. Beiciias wmareMaTtuka s TYMaHHTApHBIX
HarpaBJIeHUH : y4eOHUK 1 OakasiaBpoB, pek. M-Bom oOpazoBanus Poc. deneparuu /
A. B. Jlopodeesa. - 3-e uza. - M. : FOpaiir, 2012. - 400 c.

3. TlomoB, Anekcannp MuxaiinoBud. Teopus BepoOSTHOCTEH W MareMaTHyecKas
CTaTHCTUKA : BrICcIias MareMaTuka JijIsi )KOHOMHUCTOB : YUeOHUK sl OakanaBpoB / A.
M. Tlonos, B. H. CotaukoB. - M. : FOpaiit, 2011. - 440 c.

4. Ilunaues, Buktop CemenoBud. Briciast maremaThka : yueb. mocobue /i 6akaaaBpoB
/ B. C. lllumaues ; mox pexn. A. H. TuxoHoga. - 8-¢ uzj., nmepepad. u jom. - M. : IOpaiir,
2013. - 447 c.

7.2 JlonoTHUTeIbHAS JIUTEPaTypa
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Hemunosuy b. I1. CoopHuK 3a1au 1 ynpakxHeHuil no maremarndeckomy ananuzy/b.I1.
JlemuoBuY. - M.: Hayka, 1997. - URL: http://www.math-
life.com/jdownloads/view.download/35/257.html (nara obparienus: 17.12.12).
Wnwun B. A. MatemaTuveckuii aHayus : B 2 4. : yueOHUK 1u1si By30B / B.A. WnbuH, B.A.
Canoanumii, bi. X. Cenyos / mox pen. A.H. Tuxonosa. - 3-e u3j., nepepad. u JIo1l. -
M. : IlpocnexT [m np.], 2007.
Kpacc M.C. OcHOBBI MAaTEMaTUKH U €€ TPUTIOKEHUS B SIKOHOMHUIECKOM 00pa30BaHUH:
yaeOnuk 1151 By3oB / M. C. Kpacc, b. I1. UynpsiHos. - 6-¢ uza., ucnp. - M. : [leno, 2008.
-719c.
Marematrka. 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(oOpMAaNus

He HCIIOJIB3YHOTCA

6.4. UnTepHeT-pecypcebl
Ha caume Hayunou oubauomexu C3UY PAHXul C

1. DnekTpoHHbIE Y4eOHUKH AEKTPOHHO-01OInoredHoi cucremsl (ObC) «AOyKe»

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

7.5.AHble HCTOYHUKH

1. EnusbIi apXuB 95KOHOMUYECKHUX U colosiorndeckux nanueix HUY BIID
(http://sophist.hse.ru)
2. depepanbHas cayx0ba rocyaapcrBeHHoit ctaructuku (http://www.gks.ru):

8. MaTepl/IaJII)HO-TeXHI/I‘IeCKaﬂ 6333, HeoOXoauMast 1Jisl 06p330BaTeJH)HOFO nmpouecca mo

AUCHMILINHE (MOYJIIO).

Ne n/m HanmeHnoBanue
1. Crnenyain3upoBaHHbIC 3AJIbI JIJIs1 IPOBEICHMS JICKIIUH:
2. Crnenpanu3upoBaHHas MeOelIb U OPICPECTBA: Ay TUTOPUU U KOMITBIOTEPHBIE KIIACCHI,

000py/IOBaHHBIE MOCATOYHBIMA MECTAMHU
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