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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 KOMIIETEHIIUH 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 pe3ynbraTe OCBOGHUS TUCLMILIMHBI Y CTYIEHTOB JOJIKHBI ObITh C(HOPMUPOBAHBI:

Haumenosanue
KOMnemenyuu

Koo komnonenma KomneneHyuu

OIlK-2.2

Ha ypoBHe 3HaHMi1: TOHUMaHHE
BO3MO)KHOCTEM U MPEJEIOB MAaTEMAaTUKH B
aHaJIN3€ MOJIMTUYECKUX UHCTUTYTOB U
IPOLIECCOB

Ha ypoBHe ymMeHuUii: cCHOCOOHOCTB
WCIIO0Ih30BaHUsI THPOPMAIIUOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH 1
NIPOrPAMMHBIX CPEJICTB IIPU NIPOBEICHUU
CTaTHCTUYECKOTO aHAIIN3A JUIS PEIICHHS
CTaHJIaPTHBIX MPOdecCHOHAIbHBIX 33]1a4

2. O0BEM M MecTO TMCHHUIIMHBI B cTPYKTYpe OIT BO

O0bém aucuumauHbl. O0mas TpyaoeMKocTh quciumuiabl 51.0.06 «Bricimas mMaremaTtnka
(aHanM3 MaHHBIX-2)» cOCTaBysAeT 3 3a4eTHbIe enuHuIlbl, 108 yacoB Ha ouHOI popme 00yUeHHUS.

JucuuniuHa peanu3yercs 4YacTUYHO C MPUMEHEHHWEM MCTAHLMOHHBIX 00pa30BaTEeIbHBIX

texHosoruit (nanee - 10T).




Bun pabotbl TpynoeMKocTh
(B akasieM.9acax / B aCTpPOHOMHY.Hacax)

OO611ast TpyI0EMKOCTh 108/81
KonrakTHas paboTa ¢ 36/27
MpernoJiaBaTesieM 2/1,5 4. KOHCYJIbTAIIUU
Jlexuuu 12/9
[TpakTHyeckue 3aHsATUS 24/18

JlaGoparopHble 3aHATHS -
[IpakTHueckas HOArOTOBKA -
CamocrosiTenpHas pabora 72/54

KonTtpoub -

@opMBbI TEKYIIET0 KOHTPOJIS YcTHBIN onpoc, JoMallTHee 3a/1aHne, KOHTPOoJIbHas paboTa
dopMa MpOMEKYTOUHOU 3auer — 2 ceMecTp

aTTecTaluu

Mecto aucuuminnbl B ctpykrype OOIL. Jluctiumummaa 51.0.06 «Briciias MaTemaTrka (aHaIN3
JIAHHBIX-2)» OTHOCUTCS K 00s3arenbHON vactu b.1 m m3yuaercss Ha 1 Kypce BO 2 cemectpe.
Jucnumimna «Beiciias matemarvka (aHaiau3 JaHHbBIX-2)» IO3BOJISIET NMPUOOPECTH 3HAHUS U
yMEHHsI, HEOOXOUMBIEC Ui OCBOCHHUS CIEAYIOIIMX AUCHUIUIMH: «METOHO0JIOTHs U METOJMKa
COLIMAJIbHBIX UCCIIeI0BaHUIY, «KonnuecTBEHHbIE METO/IbI B COLIMATIBHBIX UCCIIEI0OBAaHUAX (aHATIU3
JTaHHBIX-4)», «KonndyecTBeHHbIE METO/IbI AaHATN3a TOCYAAPCTBEHHOM MOIUTUKH (aHATU3 TaHHBIX -
5)». opma IpOMEKYTOUHOM aTTECTAIlUU — 3a4ET.

JlocTyn K cucTeMe IUCTAaHLUMOHHBIX 00pa30BaTENbHBIX TEXHOJOTWH OCYIIECTBISAETCS
KOKIBIM  O0yJaromuMcs  CaMOCTOSATENTbHO € JI00OTO  YCTpOWcTBa HA  TOpTale:
https://Ims.ranepa.ru/. Tlapoiap ¥ NOTMH K JMYHOMY KaOWHETY / MPO(UIIO HPEIOCTABISCTCS
CTYJECHTY B JieKaHaTe.

Bce ¢opMmbl Tekymiero KOHTpOIIs, MPOBOANMBIE B CUCTEME JMCTAHIIMOHHOTO OOydeHus,
OILICHMBAIOTCSl B CHUCTEME JMCTAHIMOHHOIO o0ydyeHus. J[oCTyn K BHIEO W MarepHuagaM JIeKUUn
NPEeJOCTaBIIseTCSl B T€UEHHUE Bcero cemecrpa. JlocTynm K KaXaoMy BUAY pabOT M KOJHMYECTBO
MOMBITOK Ha BBIMOJIHEHUE 33/JaHUs TPEIOCTaBISIETCS Ha OrPAaHUYEHHOE BpEMsS COTJIacHO
perJiaMeHTy IUCHUILINHBI, omyoaukoBanHoMYy B CJ1O. [IpenonaBaTtens oleHUBAET BBIITOJHEHHbIE
obOyvaronuMmcs padboTel He mo3aHee 10 pabounx gHEHN Mocie OKOHYAHMS CPOKA BBHITTOJTHEHUSI.

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

Obvem oucyuniunsl (MOOYIs), yac Dopma
Haumenosanue pazoena % (wodyas) P
meKyuje2o
/I (membsi) Konmaxmnas paboma
Bcezo CcP KOHMPOJIsL
obyuaowuxcs ¢
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npenodaeamenem yenesaemocmu’™,
10 8UOAM YYEOHbIX 3aHAMUL NPOMENCYMOUHOLL
ammecmayuu
113/
amor P /ﬁa JI0 | KCP
T
MHoXecTBa U UX VO, 13
1 0TOOpasKeHMUSI. 1 L
MHO0XeCTBO
JICICTBUTEJIBHBIX YUCE
5 CucreMsl \JJ'II/IHeI‘/'IHLIX 1 1 YO, 13
YpaBHEHUIN U MATPHIIbI
[Tpenen YO, I3
3 | IOCIIEIOBATEIBHOCTH, 1 1
npeaen QyHKIu
4 HenpepsiBHOCTD L 1 YO, 13
byHKINN
5 | Onpenenurenu 1 1 VO, 13
6 ITIpousBoaHas u L L VO, 3
nuddepennman
OCHOBHBIE TEOPEMBI YO, A3
T epeHInaTbHOTO
7 ucuuciienus. Mccnenosanne 1 1
CBOWCTB QYHKIUI 1
MOCTPOEHHE HX IpaduKoB
KomriekcHble ynca. YO, 13
8 | MHoOro4jaeHsl 4 UX 1 1
KOpHH
JInHeliHbIe KP
MPOCTPAHCTBA,
9 | TuHeMHaAs 1 1
3aBHCHMOCTB, 0Q3MCHI,
paHT MaTPUIIbL.
IlmockocTH U X CBS3b KP
10 | ¢ cucremamu 1 1
JIMHENHBIX YPABHEHUM.
11 | bunuseitnble QyHKIUH 1 1 KP
DyYyHKIMA HECKOJIbKUX KP
12 | mepeMeEHHBIX U  HUX 1 1
SKCTPEMYMBI.
13 Hesgsnas (?YHKIII/IH. 1 KP
Y CI0BHBII 3KCTPEMYM
1 Heonpenenénnpiii 1 KP
VHTETpajl




OrnpenenéHHbIi KP
WHTETpall.
15 | IIpunoxenus 5 1 4
OIPEICNIEHHOTO
VHTETpaja
16 HecoOcTBeHHbIiH s 1 4 13
VHTETpajl
17 | KpaTHble HHTErpajsl 5 4 A3
18 | UucnoBble psijbl 5 4 a3
DyHKIMOHATIbHBIE 3
19 | mociaenoBaTeNbHOCTH U 6 2 4
pSIBI
HNuTerpansi, 3
20 | 3aBHCSIIUE OT 6 2 4
rapaMmeTpa
2 Huddepennmanbapie 1 6 5 4 3
pPa3HOCTHBIC YPABHEHHS
IIpomexyTouHbII 3auéT
KOHTPOJIb:
Hroro: 108/81* | 12/9 | 24/18 [

Hcnonb3yemble COKpALLEHUS:

JI — 3aHATHS NEKIIMOHHOTO TUIA (JIEKIUH U MHBIE YUeOHbIC 3aHATHS, TPEyCMaTPUBAIOLINE IPEUMYIIECTBEHHYIO
nepenavy y4eOHoi nHpoOpMaLnK MearornyecCKUMI padOTHUKAMH OpPTraHU3alUy U (MJIH) JIMLAMHU, IPUBJIEKaeMbIMH
OpraHu3alyei K peajn3alyi 00pa3oBaTe/IbHbIX IIPOrPaMM Ha UHBIX YCIOBUSAX, 00Yy4aroIuMes )Y

JIP — na6opatopHble paboThl (BUJ 3aHATUM CEMUHAPCKOTO TUIIA)?;

I13 — npakTHYecKue 3aHATHs (BUIBI 3aHATHIT CEMUHAPCKOTO THIIA 33 MCKJIFOUEHHEM JIab0paTOpHBIX pabor)?;

KCP — nnnuBunyansHas paboTa 00yJaromuxcs ¢ MeAarorniecKuMn pabOTHIKAMH OpraHU3aluy 1 (WIIH) JINIAMH,
MPUBJICKAEMBIMHU OpTraHU3aLUEN K pean3aiuy 00pa3oBaTeIbHBIX IPOrPaMM Ha WHBIX YCJIOBHAX (B TOM YHCIe
VH/IUBU/yalIbHbIE KOHCYJIBTAIINN)®;

JOT — 3assTHS, TPOBOAMMBIE C IPUMEHEHNEM JANCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUH, B TOM YHCIIE C
NPUMEHEHNEM BUPTYAJIbHBIX aHAJIOTOB NPO(ECCHOHABHOI eI TeIbHOCTH.

CP — camocrosiTesnbpHas paboTa, ocyliecTBisieMas 0e3 ydacTusl elarorHyeckux pabOTHUKOB OpraHu3aliy 1 (Kiu)
JINIL, TIPUBJIEKAEMBIX OpPraHU3aluel K peau3auy 00pa3oBaTeIbHBIX MPOTPAMM Ha HHBIX YCIOBUSX.

KCP* — B 00111t 00eM TUCIUAIIINHBI HE BXOIUT

! 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)




YO* — ycTHBIN o1poc

KP** — xonTponbpHas padbora
JI3*** — nomaliiHee 3aJlaHue
*- aCTPOHOMUYECKHE YaChI

3.2.Conepxanue TUCHUIIHHBI

Tema 1. MHo:kecTBa M UX 0TOOpa:keHusi. MHOKeCTBO J1efiCTBUTEIbLHBIX YHCEJ

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

Tema 2. CucremMbl JTUHEHHBIX YPABHEHHH U MATPULIbI

[TpuBeneHue MaTpuil K cTynieHuaToMy BUy. Pemenue cucreM ypaBHeHuit merosioMm ["aycca
Onepanyu Hax Matpuniamu. OOpaTHas MaTpULa.

Tema 3. IIpeaen nmociienoBaTeIbHOCTH, peaesa GyHKIUH

[Ipenen nocnenoBaTenbHOCTH, Ipeien (PyHKINN. beCKOHEUHO Malible 110C/IE0BaTEIbHOCTH U

byukun. Apudmerndeckue cBoicTBa npezena. [IpenenbHblil mepexo/ B HEpaBEHCTBAX.

Brruucnenue npezaena lir% SINX/. TIpenen MOHOTOHHO# OrpaHHYeHHOH GyHKIHH. Ynco e.
X—

Kpurepwnii Kommu cymecTBoBaHus mpezesna mociaenoBaTeabHOCTH, peaena Gpyakmun. [lonstre o
YHCIIOBOM PSZIE U O €r0 CXOJAUMOCTH.

Tema 4. HenpepbiBHOCTH pyHKIMHU

HenpepriBHOCTB, TOUKH pa3pbiBa. CBOMCTBA HEMPEPHIBHBIX PyHKIMH. HenpepbIBHOCT
3JIEMEHTApHBIX (YHKIUNA. ACUMOTOTHYECKHE (POPMYJIBI. ITpoMexyTouHbIE 3HAUEHUS
HENpPEephIBHON Ha OTpe3Ke QyHKIUH. OrpaHn4eHHOCTh HETIPEPHIBHOM Ha OTpe3Ke (PYHKILIUU.
Pasnomepnas nenpepvienocms. Teopema Kanmopa.

Tema 5. Onpeaeanrenn

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

Tema 6. [IpousBoanas u nuddepenuuan

[Tpou3BomHas, €€ ecTeCTBEHHOHAYYHBIH CMBICT U OCHOBHBIE CBOWCTBA. [IpenenbHbIe BEINIHHEI.
Huddepennman. HuBapuantHOCTh (¢GopMbl TepBoro auddepennuana. IlpousBonHsie U
b depeHIabl BHICIIUX TOPSAKOB. DIIACTUYHOCTD U €€ CBOMCTBA

Tema 7. OcHoBHBIE TeopeMbl U (pdepeHInATBLHOr0 ncuucjaenus. Mcciienopanne cBoHCTB
GyHKUMi U MOCcTPOeHHe UX rpadpuKoB
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Teopemsr @epma, Posns. Heo6xonumele ycnoBust skctpemyma.  Teopems Jlarpamka u Korm.
Kpurepuii mocrosiucta pyakuun. @opmyia Teinopa ¢ octatouHbsIM WwieHOM B (popme Jlarpanxka.
@opmyna Teiimopa ¢ ocratouydHsiM uieHoM B ¢opme [leano. Paznmoxenus dyHkimii
e*,sinx, cosx,In(1 + x), (1 + x)*. IlpaBuna Jlonurans. MoHoTOHHOCTH (hyHKIUH. JlocTaTOYHBIE
ycnoBHs dKcTpeMyMa GyHKIHH. BeimyknocTs rpaduka Gyaxmaun. @yuxkyuu cnpoca Topukeucma.
Dyuxyus norezHocmu. 3akou yoviearouel npedeibHou No1e3HOCMU.

Tema 8. KomiuiekcHblie yncjia. MHOro4jieHbl 1 X KOPHHU

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

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

JInHeliHbIE IPOCTPAHCTBA, JUHEHHAsA 3aBUCUMOCTh BEKTOPOB, Pa3MEpPHOCTh IPOCTPAHCTB, PaHT
MaTpPHULBI U €0 NPUMEHEHHUS Ul CUCTEM JINHEHHBIX YPaBHEHUN

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

Crioco0b1 3aanus miockocTel. [locTpoeHne MmIOCKOCTe, MOPOXKAAEMBIX 3alaHHBIM HAaO0OpOM
TOYEK

Tema 11. buiauHelHble PyHKIUT

Matpuibl OunMHENHbIX QYHKIUHN, KBaJpaTUYHble QYHKINH, KpuTepuil CuiibBecTpa.

Tema 12. @®yHKIIUH 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 ycinoBus AMPpepeHunpyeMocTd GYyHKIIMM MHOTUX NepeMeHHbIX. Juddepenunan.
[TpousBosHas cnoxHON GyHKIMU. HBapHaHTHOCTH (popMBbI nepBoro auddepenuana.
Kacarenbnast mockocts. IlpousBoanas 1o HampaBieHuto, ['paauent. Marpuna Sxobu
otoOpaxkeHus u e€ cBoiictBa. CBoiicTBa sikoOuana. [Ipon3BoHbIe BHICIINX MOPsIKOB. CBOMCTBA
MIPOU3BOJICTBEHHON (DYHKIUH.

JuddepeHunansl BBICIINUX MOPAIKOB. [ eccuan.

®opmynsl Telnopa 11t GyHKIIUHA HECKOIBKHUX MEPEMEHHBIX.

OKcTpeMyMbl (YHKIIMU HECKOJIBKHUX MepeMeHHbIX. Heo0XxoaumMeble ycaoBusi.

JloctaTouHble YCIIOBUS CYIIIECTBOBAHUS SKCTPEMYMaA.

Memoo Haumenbuux K8aOpPamos 0opaboOmMKU OAHHLIX.

Tema 13. HesiBHast pyHKIMA. Y CITOBHBIH IKCTPEMYM

HesBHast ¢dynkmus. Teopema O CyIIECTBOBAaHWM, HEMPEPHIBHOCTH M JAU(HEpPEHIIUPYEMOCTH
bynkuuu, ompeaensieMoil ypaBHeHHEM. DOpMYIUPOBKA meopeMbl O  CYUWecmeo8aHul,

9
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Henpepvlgnocmu u oughghepenyupyemocmu yuxyuu y = f(xq, ..., X, ) onpeoensemou ypasHeHuem.
Dopmynuposka meopemvl 0 HesIBHbIX PYHKYUAX, ONpeoeisieMblX CUCTEeMOL YPAGHEeHUI.
YcnoBHbli 3kcTpemyM. HeoOxonumeie yenoBusi. Meton muokuteneit Jlarpanxa.
HocTtaTrouynble ycioBus s3KcTpemyma. OKauMIEHHbIU 2eCCUaH.

Tema 14. HeonpeaeaéHHbI HHTErpas

[TepBoobOpasHas (yHKIUSA, CTPYKTypa HeompenenéHHoro nuterpana. Tabnauia HeonpeaenEHHbIX
MHTETPAJIOB M IPaBUJIa HHTEIPUPOBaHU. IHTErprpoBaHue paliioHAIBHBIX (DYHKIIHA, HEKOTOPBIX
UPPALMOHATIBHBIX (PYHKIINH, HEKOTOPBIX TPUTOHOMETPUUECKHUX (DYHKIUH.

Tema 15. Onpenesiénnblii naTerpaJ. Illpuiioxkenus onpene1éHHOro MHTErpaJia

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

Paz6uenne otpeska. UHrerpanbhuele cymmbl. Ormpenenenue wuHrerpana (mo Pumany).
Heob6xomumoe  ycmoBue  mHTerpupyemoctd  ¢ynkmmn. Cymwmsl  [lapOy.  Kpurepwmii
UHTETPUPYEeMOCTH  (GYHKUUH. HHTErpupyeMocTb OrpaHHYCHHOW MOHOTOHHOH (YHKIIHU.
HHTErpupyeMOCTh HENPEephIBHOW (YHKIINHU, HHTETPUPYEMOCTh KYCOUYHO-HETPEPHIBHON (QYHKITUH.

CaoiicTBa OmpenenéHHOr0 MHTErpaia: MHTerpal- aJAuTUBHas (YHKIUS OTpe3Ka, MHTErpal —
JUHEWHBIA (YHKIIMOHA, COXpPAaHEHHWE HEPABEHCTB IPH HHTETPUpPOBaHUM, WHTErpHpyemMocTb
MoyJis uHTerpupyemoii pynkuuu. Teopemsl 0 cpeiHeM 3HAYCHHH.

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

[TpunoxkeHus ompeAenéHHOr0 WHTErpana K 3ajJadaM »SKOHOMHKH: OOBEM BBITyCKaeMOH
npoayKIuK; Ko3pduiueHt [[KuHu; IUCKOHTUPOBAHHBINA TOXO/.

Tema 16. HecoOGcTBeHHBIH HHTErpaJl

HecoOGcTBeHHBIN HHTErpasl ¢ 0ECKOHEYHBIMHU ITpEJIeIaMi MHTETPUPOBAHMUS.
HecoOcTBeHHblif uHTEerpasn oT HeorpaHndyeHHbIX (yHKuuid. Kpurepuit Komm. O6o6menue

IOHATHA IIJIOIIAaH. CXOI[I/IMOCTB " pacxoaJuMOCTb UHTCTPAJIOB

f;m%,a >0,. fldx

0 xp’

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

AOGCOIIOTHO CXOAAIINECS U YCIIOBHO CXOASIIMECS HHTerpaisl. [Ipu3Haku cXoquMOCTH.

Tema 17. KpaTHble HHTErpaJibl
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11
JBoitHOI nHTETpas, ero cBoiicTBa. CBe/leHHE JBOMHOTO HHTErpaja K MIOBTOPHOMY.
3amMeHa MepeMEeHHBIX B JIBOMHOM MHTerpaiie. Hecoocmeennwiii dgotinot unmeepai. Hopmanovrnoe
pacnpeoenenue,  NJIOMHOCMb,  GbIYUCTIEHUE  MOMEHMO8  OOHOMEPHO20  HOPMANbHO20
pacnpeoenenus. Hopmanvrnoe pacnpedenenue na niockocmu,; @vluucienue momenmos. TpoitHon
UHTErpall, ero CBOMcCTBa. Mnmezpanvl 6 N-meprom npocmparcmee. MHozomeproe Hopmanvroe
pacnpeoeneHue, e20 MOMEHMbL.

Tema 18. YucinoBblie psaabl

Uucnossle psabl. Kpurepuit Komm cxonumoctu psaa. Heobxoaumoe ycioBue cX0IUMOCTH.
Psnpl ¢ HeoTpunarenpbHbiMu wieHaMu. [IpusHaku cpaBHeHus. [lpusnak [amambepa. [IpusnHak
Komm. [Ilpusnax [Iaycca(be3 Ooxazamenvcmea). VIHTETpaNbHBIN TpPH3HAK CXOJIUMOCTHU
Maxknopena-Kommu. 3nakonepemennsie psaasl. [lpusnak JleliOnuna. /lpusnaku Abens u Jupuxie
(6e3  Ookazamenvbcmea).AOCOMOTHAS CXOAUMOCTh psla. YCJIOBHAas CXOJUMOCTH  psijia.
Ilepecmanosxu unenos psoa.

Tema 19. (I)yHKIII/IOHaJII)HI)Ie mocJIeA0BaTC/IbHOCTH U PSAAbLI

DyHKIMOHAJIbHBIE TIOCJIEN0BATENLHOCTA U pAabl. PaBHOMepHas cxoaumoctb. Kpurepuit Komm
PaBHOMEpPHOM CXOAMMOCTUA. HemnpepblBHOCTH CyMMbl PaBHOMEPHO CXOJSILETOCs psAna u3
HenpepbIBHBIX QyHKIWi. [lounennoe naTerprupoBanue u quddepeHnupoBanue GyHKINOHATBHBIX
PAIOB.

Crenennsble psabl. Paguyc cxoaumocT, nHTEpBall cxoaumocTu. [louieHHOe HHTErpUpOBaHUE U
TuQepeHIMpOBaHNE CTENICHHBIX PSIIOB.

Psin Teiinopa. Pa3noxenuss OCHOBHBIX JIEMEHTAPHBIX (YHKITUH.

Psan ®ypre. OpToHOpMHUpOBaHHBIE cUCTeMBbl QYHKIMUA. Teopema o cxooumocmu psoa Dypve.
IIpumeps! pasnoxenuii B psax Pypee.

Tema 20. UnTerpaJinl, 3aBucsInMe 0T IapaMeTpa

CoOcTBeHHBIE WHTErpajbl, 3aBUCAIIME OT mnapamerpa. IlpenenpHbI mepexo] MOA 3HAKOM
unterpana. Juddepenuupoanue mnona 3HakoM uHTerpaia. Ciywail, Koraa Ipenessl
UHTETPUPOBAHUS 3aBUCAT OT Y; pumMep. IHTerpupoBaHue no/| 3HakoM cOOCTBEHHOI'O MHTErpaa.
HecoOcTBennbsie uHTEerpasnipl ¢ mnapamerpoM. PaBHomepHas cxomumocts.Kputepuii Komm.
[Tpuznak Beltepmtpacca. [lpusnaxu Abenss u /Jupuxne. HecoOCTBEHHBbIE HMHTErpajibl IO
OTpaHMYEHHOMY IMPOMEXYTKY, 3aBHUCsIIME OT mapamerpa. IIpenenbHbIil mepexon moja 3HAKOM
uHTerpaia. HemnpepblBHOCTh HECOOCTBEHHOI'O HMHTErpajia, 3aBHCALIET0 OT Iapamerpa.
Huddepenumponanue noj 3HakoM nnterpana. [Ipasuno JleitOuuna. MaTerpupoBanue noJ 3Hakom
UHTerpana. Buluucienue MOMEHMOE CAYYAUHOU BEIUYUHbL C HOPMANbHLIM pacnpeoeieHuem
Memoodom oughghepenyuposanus no napamempy

Tema 21. [IndppepennuaibHbie W Pa3HOCTHbIE YPABHEHHSA
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VYpaBHenus nepsoro nopsaka. CyliecTBOBaHHWE M €AMHCTBEHHOCTh pemieHus 3agaun Komm.
VpaBHEHHsT C pa3SIAIOIIMMUCA IIEPEMEHHBIMHU, OJHOPOJIHBIE YypaBHEHMs. JIuHeiHoe
muddepeHraIbHOe YpaBHEHUE MIEPBOroO Mopsiaka. YpaBHeHue bepHysmn. YpaBHeHus mopsiaka
BbllIe nepBoro. Ilonmxkenne nopsaka ypasHeHus. JIunelinsle oqHopoansle auddepeHunanbHble
ypaBHeHus. DyHmameHTalbHas cuctemMa pemeHuil. Onpenenutens Bponckoro. Jluneiinbie
HEOJHOPOAHbIE MU depeHInaIbHbIe ypaBHEHU. [IpHHIKII Cyneprno3uuy petieHnii. Y paBHEeHUs
C TOCTOSHHbIMH Kod(¢unuentamu. Cucremsl aupdepeHnuanbueix ypaBHeHUH. OCHOBHBIE
OINpeCNICHUsT TEOPUM PA3HOCTHBIX ypaBHeHUH. OcHOBHbIE omnpenencHus. CTpyKTypa pelieHnuin
PEKYPPEHTHBIX YPABHECHUM.

4. MarepuaJibl TEKylIero KOHTPOJIS yCIeBAeMOCTH 00y4ar0LIuXCs

4.1 B xome peanu3aluM IHCHMIUIMHBI «Bpiciias wmaremaTuka (aHajau3 JIaHHBIX-2)»
UCIIONIB3YIOTCS CJIEYIOIINE METO/IbI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yJarOIIUXCsl:

Tema u/unu pasoen Memoowvr mexywezo
KOHMPOJIsL
ychesaemocmu

1.MHoXecTBa U UX 0TOOpakeHuss. MHOXXECTBO JICHCTBUTEIIbHBIX YO, I3

YHCe

2.CucreMbl IMHEHHBIX YPaBHEHUH M MaTpPUIIbI YO, 13

3.Ilpenen mocinen0BaTSIIBHOCTH, TIPeIeT (PYHKIHH YO, I3

4.HenpepbIBHOCTh PYHKIIUU YO, 3

5.0npenenutenu YO, I3

6.ITponsBosiHas u quddepeHnnal YO, 3

7.0cHOBHBIE TEOpPEMBI TU(HEPEHINATHEHOTO HCUUCICHHS. YO, 13

HccnenoBanune cBOMCTB (DYHKIUI M IOCTPOEHHUE UX TPaPUKOB

8.KommiekcHble unciia. MHOrouJIeHbl U X KOPHH YO, 13

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

MaTpUIIBL.

10.I170CKOCTH M MX CBSI3b C CHCTEMaMH JIMHEHHBIX YPaBHEHHH. KP

11.bununeiinple QyHKIUU KP

12.®OyHKIIMK HECKOJIBKHX MIEPEMEHHBIX H UX YKCTPEMYMBI. KP
13.HesiBHast pyHKIHS. Y CIIOBHBINA YKCTPEMYM KP
14.HeonpenenéHHplii HHTErpal KP
15.0npenenéunprit uaterpan. [IpumnoxeHus onpeaenéHHOro KP

MHTerpajia

16.HecoOCTBeHHBIN MHTETPAT 113

17.KpaTHble HHTETpaJIbl 13

18.YmncnoBbie psiibl J13

19.®yHKUMOHATIBHBIE MTOCIEI0BATEILHOCTH U PSJIbI 13

20.MHTerpansl, 3aBUCSINUE OT MapaMeTpa 13

21. JludbdepennnanbHble ¥ pa3HOCTHBIC YPABHEHHS 13

12
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4.2 MaTtepuaJibl TeKylIero KOHTPOJIA YCIeBAeMOCTH 00y4aommXxcst

1. TumnoBble olleHOYHBbIE MATEPHAJIBI 1O TeMe 1

1.1. [Ipumepbl KOHTPOIBHBIX BOIPOCOB 1O TeMe |

JlaiiTe reoMeTpruYecKOe HCTOIKOBAHHE Ipeziena (PyHKIUH.

VYKaxkure Kak CB3aHO MOHATHE OECKOHEYHO MajIoi (PYHKLIMU C IOHATUEM IIpejielia
byHKIIIN?

VYkaxure uTo, Ha Bam B3risa, SBISETCS KIIOUEBBIM MOMEHTOM B JIOKa3aTeJIbCTBE
nepBoro 3ameuarenbHoro npezaena? [louemy?

YTo 1eKUT B OCHOBE KJIaCCU(PHUKALIMU TOUYEK pa3pbiBa?

1.2. Ilpumeps! 3aganuii mo Teme 1

HccnenoBaTh (PyHKIMIO U OCTPOUTH €€ rpaduk;

Beraucnute npeaen GpyHKIUM ¢ TOMOIIbI0 paBuiia Jlomurans;
Beruucnuts npenen GyHKIMY, IPUMEHSS 3aMedaTeIbHbIe ITPeJIeIibl;
Beraucnuts npeaen QyHKIUM myTeM H30aBICHHUS OT UPPAMOHAIBHOCTH.

2. Tunosble OLCHOYHBIC MaTEpHAJbI 110 TEME 2

2.1. ITpuMepbl KOHTPOJIBHBIX BOIIPOCOB MO TEME 2

VYKakuTe B KAKOM ClIydyae MOKHO NEPEMHOXKHUTH JIB€ MAaTPUILIbI?

Kak Haiitu oOpatHyto MaTpuiry?

Kak npuBectu mMaTpuily K 1uaroHaibHOMY BUY?

HazoBuTe B Kakux cilydasx CUCTEMa JIMHEWHBIX YPaBHEHUN UMEET pelIeHne?

2.2. ITpumepsl 3a1aHuii 1o Teme 2

Hanbl matpunbl A u B. Berunciuts 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 ITOCJICAOBATCIBHOT'O HCKITIOYCHH A HCU3BCCTHBIX (MGTO,ZLOM Faycca).

3. TumnoBble OLlEHOYHbIE MAaTEPHAJIBI IO TeMe 3

3.1. [TpuMepbI KOHTPOIEHBIX BOMIPOCOB IO TeMe 3

VYKa)KuTe KaKOB FeOMETPUUYECKUIN CMBICI IPOU3BOIHOMN?

Crnenyet nu U3 HENPEPHIBHOCTH PyHKIMU T depeHInpyeMocTh? A 13

T epeHIMpyeMOCTH — HenpepbIBHOCTH? [Touemy?

Hatite onpenenenue nuddepeHimany 1 KakoB €ro TeOMETPUIECKUA CMBICT?
[Tosicaute monsaTue nudepeHrana BpICIIEro MopsIKa.

13
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3.2. IIpumepsl 3a1aHuii 1Mo Teme 3

1. HaiiTi npou3BOAHYIO CJI0KHOU (DYHKIIHH;
2. Haiitu npon3BoIHYIO HESIBHO 33aHHON (DYHKIIHH.

4. Tumnosble OLCHOYHbIC MaTEepHUaJbI 110 TEME 4

4.1. ITpumepsl KOHTPOJIBHBIX BOIPOCOB 110 Teme 4

1. VYkaxuTe B KAKOM OTHOIICHUU HAXOMASATCS OTEPAIlUU HHTCTPUPOBAHUS U
muddepeHnrpoBanms?
2. HWHrerpaia ¢ mepeMEHHBIM BEPXHUM TPECIIOM HHTCTPUPOBAHUS — 3TO (YYHKITUS HITH

qucio?

w

HO?ICHI/ITC, KaK MOKHO BBIBCCTH IIPABUJIO HHTCTPUPOBAHUA 110 HaCTAM.

4. VYxaxwure uto, Ha Bamr B3rusj, sBIseTCsA KIIOYEBBIM MOMEHTOM B J10KA3aTEJIbCTBE
TEOPEMBI O CpeHEM?

NN

4.2. Ilpumeps! 3a1anuii o Teme 4

BeruucnauThs uHTErpan, NpUMEHssl OJIMH U3 METOJI0OB MHTETPUPOBAHUS;

BbraucnuTs minomaas reoMeTpuieckon (PUrypsl ¢ UCIIOIb30BAHUEM UHTETPUPOBAHMUS.
Brruuciants 00beM Teja ¢ UCIOIB30BaHUEM MHTETPUPOBAHUS.

Haiitu o6mee pemenue nuddepeHanibHOro ypaBHEeHUS IEPBOTO MOPSIKA.

5. OneHovHble MaTepuaJbl HpOMe)KyTO‘IHOﬁ aTTeCTallui 1o JTMCHUMIIJIMHE

5.1.  3auér nmpoBOAMTCS C MPUMEHEHHEM CIIEAYIOIIUX METOAOB (CPElCTB) B YCTHOU (hopme B
BU/JIE OTBETOB HA OMJIETHI.

[Ipu mnpoBeneHMH 3au€T BO3MOXKHO HCHOJb30BAHME JMCTAHIMOHHBIX 00pa30oBaTEIbHBIX
texHosoruil (nanee - JJOT).
[Ipu peamuzanmm mnpomexyrtoyHoit arrecrauud B OO/JJOT Moryr OBbITH HCHOIB30BaHBI
cienyroiye GOpMbI:
1.Ycrao B IOT - B popme yCTHOTO OTBETA HA TEOPETHUECKUE BOTIPOCHI U pellICHHsI 3a/1a4H1 (Kekca).
2. Ilucemenno B CO ¢ mpoKTOpUHIOM - B (hopMe MHCHbMEHHOIO OTBETa Ha TEOPETHUYECKUE
BOIIPOCHI U pelIeHus 3a1a4n (Keiica).

3. TectupoBanue B C/IO ¢ mpoKTOpHUHTOM.

5.2.01eHOYHbIE MATEPHAJIbI IPOMEKYTOYHOI aTTecTaluu

KOHKPETHBIX MH(OPMALIMOHHO
KOMMYHHKAIIUOHHBIX TEXHOJIOIHH
U IPOrpaMMHBIX CPEACTB I

Komnonenm | I[Ipomedsicymounsiii / knouegot Kpumepuu oyenusanus
KOMNemeHyuu | UHOUKAMOP OYEHUBAHUS]
OIIK-2.2 OcymecTBisiet BIOOp puMeHenust | DopMupyeT yMeHHsI HCTIOJIb30BaTh

MaTEMATHYCCKHUE METOABI U
OporpaMMHBIC CPCACTBA IJI PCIICHUA

CTaHJIapPTHBIX MPodeccHOHANBbHBIX 3314
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pelIeHusT CTaHJApTHBIX 3a7ad B | B IOJUTOJOTHH U CMEXHBIX 00JacTsaX
HOJUTUYCCKON chepe U | 3HAHUS

00OCHOBBIBAET CBOI BHIOOP B TOM
qrcie npu yuere
UH(POPMALIMOHHOM u
OouOMorpaguIecKol KyJabTypbl H
TpeOoBaHUI MH(POPMALIMOHHOM
0e30MacHOCTH

13.

14.
15.
16.

17.
18.
19.
20.
21.

22.
23.

Tunosbie OLlEHOYHbIE MATEPHAJIbI IPOMEKYTOYHOM aTTeCTALMU
Ilepeuens 6onpocos 011 n0020Mo6KuU K 3a4eémy

[Tonsatue pyHKIMM OJHOM NTepeMeHHOM. 3aBucuMasi U He3aBucuMast nepeMeHHas. O6acThb
orpeneneHus u 001acts 3HaueHUs PyHKIUH. CriocoOb! 3a1aHust PYHKITUH.

OcHoBHbI€ cBOMcTBA (PYHKIIUM (UETHOCTD M HEUETHOCTh, MOHOTOHHOCTh, OTPAHUYEHHOCTb,
MEPUOJUYHOCTD U IP.).

[TonsTHs SIBHOU, HESIBHOM, 0OPaTHOM, CIIOKHOM QYHKIIUH.

[Tonsatue npenena GpyHKIUNA B OECKOHEYHOCTH.

Ilonarue npenena ¢yHkuuu B Touke. OAHOCTOPOHHME MpeAessl (Mpenesbl cIpaBa U
CJIeBa).

OcHoBHbIE CBOMCTBA ITpeesioB (TeopeMsl o peaenax ). [Ipusnak cymecTBoBaHus npenena.
[IepBbIil 1 BTOPOM 3aMedaTeIbHbIE PEIEIIBI.

Omnpenenenne HENPEPLIBHOCTU (DYHKIMN B TOUKE HA SI3bIKE € - O, HA A3bIKE MPUPAILICHUH.
CaoiicTBa (yHKIIMI HETIPEPHIBHBIX B TOUKE.

. Onpenenenre HENPEPHIBHOCTH (PYHKIIMIA HA OTPE3KE.
. Onpenenenune Touek paspeiBa. Kinaccugukaius Touek pa3poiba.
. Ompenenenne  npou3BogHOM. ['eomeTpuueckuit cMmbIci  npou3BogHOM. [lonsTHe

muddepeHIUpyeMOCTH (PYHKIMH. 3aBUCUMOCTh MEXAY HEMPEpPhIBHOCTBIO (DYHKIMHU U
T depeHIPYyCMOCTbIO.

VYpaBHeHue kacareabHOH K KpuBoM y = f(x) B Touke Xx0. OCHOBHBIE IpaBuUiIa
mupdepeHuupoBanus.  TaObmuyHble  NPOM3BOAHBIE  (NIPOU3BOJHBIE  OCHOBHBIX
3JIEMEHTApHBIX (QYHKIUMN).

[Ipon3BoiHbIE CI0XKHOU U HEsIBHOM (pyHKIMMN. [Ipon3BOgHBIE BBICIIUX MOPSAIKOB.

ITepBblif quddepeHira, ero reoMeTpUuYecKrii CMBICI, U CBA3b ¢ IPOU3BOIHOM.
OcHoBHble Teopembl AuddepeHInanbHoro ucuucienus (teopemsl depma, Poms,
Jlarpanxa).

[IpaBuiio Jlonurans ans packpbitus Heonpeaenennoctei [O/O] u mo/co]

VYcioBusi MOHOTOHHOCTH (BO3pacTaHMsi, yObIBaHUS) (QYHKUUI. DKCTpeMyM (QYHKIUU
onHOW mepeMmeHHOW. Toukn wmakcumMymMa W MHHUMyMa. Heobxoammoe ycioBue
JKCTpEMyMa.

[TepBoe u BTOpOE TOCTATOYHBIE YCIOBUS dKCTpemyMa. Cxema uccienoBanus GQyHKIIMHA Ha
IKCTPEMYM.

Breimyxiiocts pynkuuu. Touku nepernda. Heo6xoanmoe, 1octaToyHoe ycaoBHs meperuoa.
Cxema uccnenoBanus (GyHKIIMH Ha BBIIYKJIOCTh M HAIMYHE TOUYEK Mepernoa.

AcuMnToThl rpaguka QyHKIUY.

OOm1as cxema uccaenoBaHus (YHKIIMU U IOCTPOEHUS €€ Tpaduka.

Marpuiisl. Bugsl matpun. Onepanuu HaJl MaTpULlaMHu.
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25.

26.

217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
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Onpenenureny KBagpaTHEIX MaTpull 2-ro U 3-ro nopsakos. CBoMCTBa ONpeaeIuTeNeH.
OOpatnas marpuna. TeopemMa O cCyliecTBOBaHMUM OOpaTHOM MaTpUIbl. AJTOPUTM
HaXO0XXJICHUS 00paTHOW MaTPHIIBI.
CucreMbl m JUHEHHBIX ypaBHEHUH C N NEpPEeMEHHBIMH (3alKCh B airedpandyeckol u
MatpuuHOil (opmax). OmpeneneHne COBMECTHOH, HECOBMECTHOW, OINPEACICHHOW U
HeoIpeAeNeHHOM cucTeMbl ypaBHeHuH. Panr matpuubl. Teopema o paHre Marpuisl.
Teopema Kponekepa-Kanemnn.
CucTeMbl n IMHEWHBIX YPaBHEHUH C N IEPEMEHHBIMHU. MEeTO/Ibl pEIICHUs: METO]T 00paTHOM
MaTpuisl; o popmyinam Kpamepa.
CucreMbl m JIMHEWHBIX YPABHEHHH C N epeMeHHbIMU. MeTo bl penieHus: metoa ['aycca.
[lepBooOpaznas  ¢ynkumn. Heonpenenenusnii wuHTerpan. OCHOBHBIE  CBOMCTBA
HeoMpeeIeHHBIX HHTETpaioB. Tabiuiia OCHOBHBIX HEOIPEIeICHHBIX HHTErPaJIOB.
OmnpeneneHre HEONPENCIEHHOT0 UHTerpaja. MeToq 3aMeHbl NEPEMEHHOH; MeToJ
WHTETPUPOBAHUS IO YACTSIM.
OnpeneneHre  HEONPEIECIEHHOTO  uHTerpana.  VHTerpupoBaHue  NpOCTEHIIMX
paloHaIbHBIX Jpo0eii: MeTOoH BbIAEICHHUS IMOJIHOTO KBajapaTa B 3HAMEHATENu IpoOH,
METOJ HEOTIPEIeIEHHBIX KO (HUITESHTOB.
Omnpenenenre HeEOMpEIENEHHOr0 HHTerpana. MHTerpupoBaHHe TPUTOHOMETPHUUECKHUX
GbyHKIHH.
OmnpeneneHue HEOMPENEICHHOTO HHTerpana. VHTerpupoBaHue HEKOTOPHIX BHUIOB
UPPALMOHAIBHOCTEN.
OmnpeneneHHblil UHTErpajd Kak IMpeaeN HHTETPATbHOM CYMMBI U €r0 T'€OMETpUYECKUil
cmbica. OmnpeneneHHbId HHTErpan ¢ IEPEMEHHBIM BEpXHUM IpeneiaoM. OCHOBHbIE
CBOICTBa ONPEEIICHHOT0 HHTErpalia. TeopeMa o cpeHeM.
[lonsitue omnpenenenHoro wuHrerpana. ®opmyna Herortona-JleliOnumna. 3amena
IIEPEMEHHBIX U UHTETPUPOBAHUE 10 YACTSAM B ONPEAEIEHHOM UHTETpaIE.
[lonstue omnpeneneHHOro uHTerpaia. ['eoMerpuueckue NPUIOKEHHS OINpPENEICHHOIO
MHTEeTrpaja: BBIYMCICHHE IUIO0IIAJIeH MITOCKUX (UTYp, BEIYUCIEHHE 00bEMOB TEJ BPALICHHUS.
Omnpenenenue muddepeHnnanTbHOTo ypaBHEHUSI. Ornpenenenne perieHus
muddepeHManbHOro ypasHeHus. [uddepeHnmanbable ypaBHEHHs MIEPBOTO MOPsIKA C
pa3aenaomUMUACS TEPEMEHHBIMHU.
Onpenenenne T hepeHIaIbLHOro YPaBHEHUS. Onpenenenne peleHus
nuddepeHManbHOro ypaBHeHus. Pemenne nuHelHbIX nuddepeHanbHbIX YpaBHEHUN
IepBoro nopsAaka. MeToq Bapuanuu nNpou3BOIbHON OCTOSTHHOM.
Omnpenenenue nuddepeHantbHOro ypaBHEHUSI. Omnpenenenue peteHus
muddepeHManbHOro ypaBHeHus. Juddepennuanbable ypaBHEHUST BBICIINX MOPSIKOB.
Pemrenne ypaBHeHUH, TOMYCKAOIMMX TOHWKEHUE TTOPSJIKA.

TunoBbie KOHTPOJIbHBbIC 32JaHUSI MJIH HHbIE MaTePHAJIbl, HEOOXOANMMBIE VIl OLlCHKH
3HAHMH, YMEHH, HABBIKOB, XapaKTepu3yuye 3Tanbl GOpMHUPOBAHUSA KOMIIETCHIUSA B

npouecce ocsoenusi OIl

3amaHus, HaMpaBlICHHBIE HA 0OCBOeHUE HHCTpyMeHTapus MaremaTuku (YK OC-6):

1. Hccnenyiite GyHKIHIO U TOCTPOHTE TpaduK:

e

X2
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2. HccnenoBaTh Ha SKCTpEeMyM (PYHKIIHUIO:
7(X,y) = 2xy-2x2-4y?.

3. Haiitn HeonpeneneHHbIN HHTETpaT:
I x*dx
X +7

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

5. Haiitu A™! u cumenars nmpoBepky:

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

1. Boruncnuth npenen GyHKINUU, TPUMEHSS TI00bIE TpaBUiIa PaCKPbITUS

HEONPEIEIECHHOCTEN:
lim sin6x
x—0 tg 2X
2. Hammcars ypaBHEHMs KacaTedbHBIX K KPHBOM ¥ = 6 — x? B TOYKAX MEPECEUEHUS KPUBOI C
ocbio Oy.

2. Haiitu quddepeHnnanst cieaymux GYHKIHA TS JOMYCTUMBIX 3HAYSHUN apTyMeHTa:
y =sinx — xcosx

3. HaiiTi HeonpeneneHHbIN HHTETPa:

J- dx
(x? +1)arctgx

Ixana oueHNBaHUA

OneHka pe3ysibTaToOB MPOU3BOJUTCS Ha OCHOBE OaimbHO-peiiTHroBoi cucteMsl (BPC).
Ucnons3oBanne bPC ocymecTrisieTcst B cOOTBETCTBHM ¢ TIprKa3oM oT 06 ceHTsopst 2019 r. Ne306
«O npruMeHeHNnU 0aTbHO-PEUTUHTOBOM CHCTEMBbI OLIEHKU 3HAHUN 00yYaroIuXCs».

Bannel BeICTaBIISIIOTCS 32 pabOTy Ha MPAKTHUECKUX 3aHATHUAX (MakcuMmym 9 Oansos),
BBINOJIHEHHE KOHTPOJIBHBIX paboT (MakcumyMm 20 OamioB), pelicHHE JOMAIIHHX 3aJaHHi
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(MakcumyM 48 GamoB), 3a4€T (MakcumMyM 23 Gaia). JIMCuuIIiHA CYUTAETCS OCBOSHHOMU, €CITU

CTyIneHT Habpan He MeHee 51 Oayuia B pe3ynbTare BHITIOJHEHHS BCEX TUIOB 3aJaHMiA, BKITOYAs
OTBET HA 3a4ETeE.

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

ot 0 1o 50 daymtoB «HE 3aUYTECHO»

ot 51 mo 100 GamoB «3aUTEHO»

Bo Bpems 3auéra, B ayaquTopun HaxoauTcs He 6onee 10 yenoBek, BO3MOXKHO UCIIOIb30BAHNE
KaJIbKYJIATOPA U OTKPBITHIX 0a3 JTaHHBIX.

B cnyuyae npuMeHeHHS AMCTaHUMOHHOIO pPEXMMa MPOMEXKYTOUYHOM aTTecTaluu OHa
MPOBOAUTCA cliefyromuM oopazoM: ycTHO B IOT/mucbMEHHO ¢ MPOKTOPUHTOM/ TECTUPOBAHUE C
MPOKTOPUHTOM. [[J1s1 yCIenTHOro OCBOEHHS Kypca ydalleMycsh peKOMEHYeTCsl 03HaKOMUTBCS C
JTUTEPATYpPOM, pa3MeIlleHHON B pasjiene 6, u maTepuaiamu, BbuiokeHHbIMU B [IOT.

6. MeToanueckue MaTepuajbl 10 OCBOCHUIO THCHUTITHHbBI

W3yueHne [aHHOM JAMCUMIUIMHBI HpeAronaraeT IiyOoKoe U3ydeHHe CTyJeHTaMu
TEOPETHYECKOr0 M IPAKTHYECKOr0 MaTepualia I0 BbIcHIe MareMaruke. IIpum moaroroeske k
KOKIOMY IPAKTUYECKOMY 3aHATHUIO CTYACHTHI JOJDKHBI BHUMATEIbHO H3YYMTH JIEKIIMOHHBIN
MaTepHuall U OTBETCTBEHHO IOAXOAUTh K BBIITOJIHEHUIO JOMAIIHUX 3aJaHUMN.

Usyuenne kypca «Bbicmias Matemartuka (aHalu3 JIaHHBIX-2)» JIOJDKHO 00s3aTesIbHO
COIPOBOXAATHCS  BBIIIOJIHEHUEM  JIONOJHUTEIBHBIX  3aJaHUM, KOTOPBIE JEMOHCTPUPYIOT
UCIIOJb30BaHUE MAaTeMaTMKM B TyMaHUTapHbIX JUCUUIUIMHAX. B TeueHume cemectpa
IpeJIoiaraeTcsd IMpOBEJIEHUE KOHTPOJBHBIX pPabOT, 4YTO ompeaenseT B OoJblIed CTEeNeHH
YCIIEIIHOCTh M3y4YeHHs ydeOHoro marepuana. Ha 3auére mpenensercss kadecTBO U 00BbEM
YCBOEHHBIX CTyJI€HTaMH 3HaHWI. 3aJ0roM yCIENIHOW cAauu 3auéTa sIBISIeTCSl chucTeMaTHdecKast
paboTa HaJl JOMAITHUMHU 33JaHUSIMU.

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

7.1 Ocnosnaa numepamypa

1. Unbun, Bnagumup AnexkcanapoBudy. Breicmias matematuka : y4eOHUK, pek. M-Bom
oOpasoBanus Poc. denepanyu / B. A. Uneun, A. B. Kypkuna ; Mock. roc. yH-T um. M.
B. JlomoHOCOBa. - 3-¢ u3., mepepad. u goim. - M. : [Ipocrekr [u ap.], 2011. - 592 c.

2. HlopodeeBa, Ammna BrnagumupoBHa. Beicmias wmaremaTuka Ui T'yMaHUTapHBIX
HarpaBJIeHUH : y4eOHUK 1 OakaiaBpoB, pek. M-Bom oOpazoBanus Poc. deneparum /
A. B. Jlopodeesa. - 3-e uza. - M. : FOpaiir, 2012. - 400 c.

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

4. Ilwumaue, Buktop CemenoBud. Bricias maremarnka : yueo. mocodue Jijisi 0akaiaBpoB
/ B. C. lllumaues ; mox pen. A. H. TuxoHnosa. - 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 ynpakxHeHU# 1o Matemarndeckomy aHanu3zy/b.I1.
JlemumoBuY. - M.: Hayka, 1997. - URL: http://www.math-
life.com/jdownloads/view.download/35/257.html (nara obparienus: 17.12.12).
Wnwun B. A. MatemaTudeckuii aHayms : B 2 4. : yueOHUK /u1si By30B / B.A. WnbuH, B.A.
Canoauumii, 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 €€ TPUTI0KEHUS B SIKOHOMHUIECKOM 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.: @wmuns [u ap.], 2001. - 354
C.

6.3 HopmaTuBHbBIE NPaBOBbIe JOKYMEHTHI U HHAsI IPaBOBasi UH(oOpManus

He HCIIOJIB3YHOTCA

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

1. DnekTpoHHbIE Y4eOHUKH EKTPOHHO-01OInoreuHoi cuctemsl (ObC) «AOyKe»

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

7.5.AHble HCTOYHUKH

1. EnuHbIi apXyUB 95KOHOMHYECKHUX 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/mt HanmeHnoBanue
1. Crnenyain3upoBaHHbIC 3AJIbI JIJIs1 IPOBEICHMS JICKIIUH:
2. Crnenanu3upoBaHHas MeOelIb U OPICPeCTBA: Ay TUTOPHU U KOMITBIOTEPHBIE KIIACCHI,

000py/TOBaHHBIE MOCATOYHBIMA MECTAMHU
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