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

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

Kon HanmenoBanue Kon KoMInoHeHTa | HanMeHoBaHMEe KOMITOHEHTA
KOMITETCHIMH | KOMITETEHITUHI KOMITETCHITHH KOMIICTCHITNH
OIIK-2 Cnocoben npumensats | OIIK -2.2 Cnocoben chopmupoBaTh
UH(OPMAITMOHHO- YMEHHUS HCIIOJIb30BaTh
KOMMYHHKAI[UOHHbIE MaTeMaTH4eCKUEe METONbl |
TEXHOJIOTHH u MPOrpaMMHBIC CPEICTBA IS
IpOrpaMMHBIE CpPE/ICTBA pelieHus CTaHIapTHBIX
TUTST pelieHus npodecCHOHANBHBIX 3a7a4 B
CTaHJAPTHBIX 3aa4u MOJMUTOJIOTHM U CMEXHBIX
npodeccuoHaNIbHOM 007acTsaX 3HAHUS
JESITEIIbHOCTH Ha
OCHOBE
uH(GOPMAIIMOHHON U
oubmmorpaduyeckoit
KYJIBTYPbI u
TpeboBaHU
nH(pOpMaITMOHHOM
06€e301acHOCTH

1.2.B pe3ynbTaTe OCBOSHUS TUCIMILIMNHBI Y CTYIEHTOB JOJDKHBI OBITh C(HOPMUPOBAHBI:

BBITIOJTHEHUSI MEPOITPUATHI 110
TEMATHYECKOMY IUIaHy

2. TlmanupoBaHWE U KOOPAUHAIUS
JEATEIIbHOCTH MOAPA3AETICHUS

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

BO3MOKHOCTEH U TIPE/IejIOB MaTeMaTHKU B
aHaJIN3¢ TIOJIMTHYECKUX UHCTUTYTOB U
MPOIIECCOB

Ha ypoBHe ymenuii: cmocoOHOCTb
UCTIONB30BaHuUsl UH(POPMAIIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH U
IPOTPaMMHBIX CPEJCTB MPU MPOBEICHUH
CTAaTHCTUYECKOTO aHATN3a JIJISl PEIICHUS
CTaHJIaPTHBIX NMPO(EeCCHOHAIBHBIX 33]1a4

2. O0BbéM u MecTO TMCHUIIMHBI B cTpyKTYype OI1 BO

O0bém aucuumannbl. O6mmas TpynoeMkocTh qucuuiuinabl b1.0.06 «Bricimias maremaTHka
(aHanu3 JaHHBIX-2)» coCTaBisgeT 3 3a4eTHbIe eauHuIlpl, 108 yacoB Ha ouHO# popme 00ydeHHUS.
JlucuumuiiHa peanu3yercs 4acTHYHO C MPUMEHEHHEM JUCTAHIMOHHBIX 00pa30BaTeIbHBIX

texHonorui (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. KOHCYJIPTAllUU
Jlexun 12/9
[TpakTrueckue 3aHATHS 24/18

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

KonTponb -

@POpMBI TEKYILIETO KOHTPOJIS YcTHBIN onpoc, JOMalIHee 3a/laHue, KOHTPOJIbHAs paboTa
dopma NpoMeKyTOUHON 3aueT — 2 ceMecTp

aTTecTaluu

Mecto aucuuminnsl B ctpykrype QOIL. [uctiumuna 51.0.06 «Briciias MaTemaTrka (aHaIu3
JAHHBIX-2)» OTHOCHTCSA K o0s3aTenbHOM yacTh b.1 u m3ydaercs Ha 1 Kypce Bo 2 cemecTpe.
Juctunnuna «Bpicimas matemartvka (aHaiau3 JaHHBIX-2)» MO3BOJISIET MPUOOpPECTH 3HAHHS H
YMEHHMsI, HEOOXOUMBIE Uil OCBOEHHUS CIEAYIOIIMX AUCHUUIUIMH: «MEeTodojaorus U MeToJuKa
COLIMATILHBIX UCCIIeI0BaHUITY, «KonnuecTBEHHbIE METOIBI B COLIMATIBHBIX UCCIIEIOBAaHUAX (aHATTU3
JIaHHBbIX-4)», «Konn4ecTBEHHBIE METO/IbI aHATN3a TOCYIapPCTBEHHOMN MOMUTHKY (aHATU3 TaHHbBIX -
5)». @opMma NpOMEKYTOUYHOM aTTECTAIIMU — 3aUET.

Joctyn K cuctemMe IUCTaHLMOHHBIX OO0pa30BaTENbHBIX TEXHOJOTUI OCYLIECTBIISAETCS
KOKIBIM  OOydYaloIMMCS ~ CaMOCTOSITEIbHO  C  JIIOOOr0  YCTpPOMCTBA  Ha  MoOpTale:
https://Ims.ranepa.ru/. Ilaponb u JOTMH K JIMYHOMY KaOHMHETYy / MPOQWMII0 NpPEeI0CTaBISCTCS
CTYJCHTY B JieKaHaTe.

Bce ¢opMbl Tekyliero KOHTpoIIsl, MPOBOJMMBIE B CUCTEME TUCTAHIIMOHHOTO OOy4eHMs,
OIICHMBAIOTCS B CHUCTEME JMCTAHIMOHHOTO oOy4eHwus. J[OCTym K BHIEO W MarepHaiaM JeKUIUn
IPEIOCTABIISAETCS B T€UEHHME Bcero cemecTpa. JlocTynm K KaXXIoMy BUAY paOOT M KOJUYECTBO
MOMNBITOK Ha BBINOJIHEHUE 3aJlaHUsl TPENOCTaBIsETCS HAa OrPAaHUYEHHOE BPEMS COIUIACHO
periamMeHTy AMCUMILINHBL, onyoaukoBaHHOMY B CZ1O. [IpenogaBaTens olleHUBAET BbINOJIHEHHbBIE
oOyyaromumMmcs paboTsl He no3aHee 10 pabounx AHEN Mocie OKOHYaHUS CPOKa BHIMOJIHEHUS.

3. Coaepixxanue M CTPYKTYpa IHCHHUILIMHBI
3.1.Cmpykmypa oucyuniunt

Obvem oucyunaumnsl (MOOYIA), Yac
4 (nooyan), Dopma
Ne Haumenosanue pazoena Konmaxmuas paboma mexyujezo
n/m membl obyuaowuxcs c KOHMPOs,
t ) Bcezo yuaion CP P o
npenodagamenem ycnegaemocmu’
1o 8UO0aM y4eOHbIX 3aHAMULL




JI/I0T

JIP/JIO

13/
70

KCP

NPOMENCYMOUHOU
ammecmayuu

MHoKecTBa U UX
OTOOpaXKCHHSI.
MHOXeCTBO
JIEACTBUTEIILHBIX YMCEIT

YO, 3

CucTeMbl JIMHENHBIX
YpaBHEHUM U MATPHUIIbI

YO, 3

IIpenen
[IOCJIENOBATEILHOCTH,
npenen GyHKuuu

YO, 3

HenpepbiBHOCTD
byHKIUM

YO, 3

Onpenenurenu

vO, 3

ITIpousBogHas u
nuddepennman

VO, 13

OCHOBHEBIE TEOPEMBI

I QepeHInaTbHOTO
ucuncnenus. Mccnenosanue
CBOWCTB QYHKIUH 1
NOCTPOCHHE HX IPaHKOB

VO, 13

KommiekcHrie uucia.
MHOTO4JIEeHEI U UX
KOpHH

VO, 113

JIunelnbpie
MPOCTPAHCTBA,
JIUHEHHas
3aBHCHMOCTB, 0Q3MCHI,
paHT MaTpPHUIIbL.

KP

10

IInockocTH U UX CBSA3b
C cucTeEMaMu
JIMHEHHBIX YPABHEHUM.

KP

11

bununeitnble QyHKIUN

KP

12

@OYHKIUU HECKOJIBKUX
NEpEeMEHHBIX H  HUX
HKCTPEMYMBI.

KP

13

HesBaas QpyHkums.
Y CIIOBHBIH SKCTpEMYM

KP

14

Heonpenenénnprit
MHTErpal

KP

15

OnpenenéHnbliii
UHTETpall.
[Tpunoxenus

KP




ONPEAETEHHOTO
WHTETpaja
16 HecoOcTBeHHBIN 5 1 A I3
WHTETpal
17 | KpaTHble HHTETpajbl 5 1 4 I3
18 | YucnoBele psjbl 5 1 4 3
DyHKIIMOHATILHbIE a3
19 | mocienoBaTeIbHOCTH U 6 2 4
PAIIbI
WHurerpaisl, 13
20 | 3aBHCSIINE OT 6 2 4
rapameTpa
91 Huddepenunanbuoie u 6 5 4 3
Pa3HOCTHBIE YpPaBHEHHUS
IIpoMexyTOUHBIH 3a4éT
KOHTPOJIb:
Vroro: 108/81% | 12/9 | 24/18 ;i’

Hcnons3yemble COKpameHus:

JI — 3aHATHS NEKIIMOHHOTO TUIA (JEKIUH U WHBIC YU9eOHBIC 3aHATHS, TPEIyCMaTPUBAIOLINE IPEUMYIIECTBEHHYIO
nepenady y4eOHOH HH(pOpManny MearormdecKUMH padOTHUKAMH OPTaHU3AINY | (MIIH) JIMNAMHU, TIPUBICKAeMBIMH
OpraHu3alKel K pean3anii 06pa3oBaTebHbIX IIPOrPAMM Ha HHBIX yYCIOBHUAX, OOYArOIIMCS )

JIP — naGopatopHsle paboThl (BU 3aHATHI cEMHUHAPCKOTo TUIa)?;

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

KCP — unauBuayanbHas pabora 00y4aronuxcs ¢ eiarornueCKUMHU paOOTHUKAMK OPTaHU3alMK U (MJIH) JTULAMH,
MpUBJIEKaeMbIMU OpTaHU3AIMeN K peann3alui 00pa3oBaTeNIbHBIX IPOrPaMM Ha HHBIX YCIOBUAX (B TOM YHCIe
VH/IMBU/yalIbHbIE KOHCYJIBTAIUN);

JOT — 3aHsTHS, TPOBOJMMBIE C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOI UM, B TOM YHCIIE C
MPUMEHEHNEM BUPTYAJIbHBIX aHAJIOTOB MPO(ECCHOHAIBHOM JeATeTbHOCTH.

CP — camocrosiTenpHas padoTa, OCyIecTBisieMas 0e3 yJacTusl elarorHYecKuX pabOTHUKOB OPTaHU3aINK 1 (VIIH)
JIMILL, IPUBJIEKAEMbIX OpraHU3alnel K peanu3anni 00pa3oBaTeNbHBIX MPOrPaMM Ha UHBIX YCIOBHUSIX.

KCP* — B 0011111#1 00b€M JUCIAIIIIAHEI HE BXOIUT
YO* — ycTHBIH onpoc

KP** — koHTpOosbHast paboTa

JI3*** — nomarnrHee 3aaHue

! A6zan 2 nmynkra 31 ITopska opraHu3aiuy 1 OCyIECTBIEHHs 00pa3oBaTeILHOM AesATeNbHOCTH 110
00pa3oBaTeNbHBIM NPOrpaMMaM BhICIIET0 00pa30BaHuUs — IporpaMMam OakalaBpHaTa, IporpaMMaM CIelHaInTeTa,
MpoTrpaMMaM MarucTpaTypsl, yTBEpKISHHOTO pukazoM MuroOpHayku Poccun ot 05 anpens 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoBad MuntoctoM Poccun 14 urons 2017r., perucrpanuonasiii Ne 47415)

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

3 Cwm. a63an 2 nynkra 31 INopsaka OpraHu3aliy U OCYIIECTBIIEHHS 00Pa30BATENILHOMN NesATEILHOCTH 110
00pa3oBaTeNBHBIM MPOrpaMMaM BEICIIIET0 00pa30BaHMUs — IporpaMMam OakalaBpHaTa, IporpaMMaM CHEelHaInTeTa,
IpoTpaMMaM MarucTpaTypsl, yTBEpKAeHHOT0 pukazoM MuroOpHayku Poccun ot 05 ampenst 2017 r. Ne 301 (pen.
ot 17.08.2020) (3apeructpuposan MunHroctoM Poccuu 14 uromnst 2017r., peructpannonnbiit Ne 47415)

4 A63an 2 mynxra 31 INopsaka opraHU3aliy U OCYLIECTBIIEHHs 00pa30BaTeNIbHON JeATeNLHOCTH O
00pa3oBaTeNBHBIM NIPOrpaMMaM BEICIIIET0 00pa30BaHuUs — IporpaMMaM OakanaBpHaTa, IporpaMMaM CHEeIHaINTeTa,
IporpaMMaM MarucTparypbl, yTBEp KICHHOT0 Npuka3zoM MuHoOpHayku Poccun ot 05 anpenst 2017 1. Ne 301 (pen.
ot 17.08.2020) (3apeructpupoan Muntoctom Poccun 14 utonst 2017r., peructpannonHsiit Ne 47415)




*- aCTPOHOMMYECKUE YaChI

3.2.Conep:xaHue TUCUUTLTHHBI

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

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

Tema 2. CucreMbl JMHEHHBIX YPAaBHEHUH M MATPHIbI

ITpuBeneHne mMaTpull K cTylieH4aToMy BUay. Pemenue cucreM ypaBHeHuit metogom ["aycca
Onepauuu Hag matpuriamu. OOpaTHas MaTpua.

Tema 3. IIpenes mocsie10BaTeIbHOCTH, Npeaesa QyHKINH

[Tpenen nmocienoBaTebHOCTH, Npesien (PYHKIMU. beckoHeYHO Masible MOCIe0BaTeIbHOCTH U
¢ynkunu. Apudmerndyeckue cBorcTBa npenena. [lpeaensHblil mepexo/ B HepaBeHCTBAX.

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

KpI/ITepI/Iﬁ Komm CYILIECTBOBAHUSA IIpCJiciia MOCICA0BATCIILHOCTH, IIPpEACIa Q)YHKHI/II/I ITonsTue o
YHUCIIOBOM pAAC U O €T0 CXOAUMOCTH.

Tema 4. HenpepbIBHOCTH (PYHKIIHH

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

Tema S. Onpeneanresnn

CBoiicTBa onpeaenuTeneld U CrocoObl X BHIYUCICHUS

Tema 6. [IpousBoanas u nuddepenuuan

ITponsBoaHas, €€ eCTECTBEHHOHAYYHBIN CMBICII U OCHOBHBIE CBOMCTBA. [IpenenbHble BENMUNHEI.
Huddepenuman. MuBapuantHocTh (opmbl mnepBoro auddepenuuana. IlpousBonneie 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.  Teopewms Jlarpanka u Korm.
Kpurepuit nocrosucrsa pynkiuu. ®opmyna Teisopa c ocraTouHbIM WwieHOM B popme Jlarpanxka.



9
®opmyna Teiimopa ¢ ocratouyHsiM ujgeHoM B ¢opme [leano. Pazmoxenus dyHkumii
e*,sinx, cosx,In(1 + x), (1 + x)*. IlpaBuna Jlonurans. MoHOTOHHOCTH (PyHKIMH. JlocTaTOYHBIE
ycloBHs dKcTpeMyMa GyHKIHH. BeimykinocTs rpaduka dyaxmaun. @yuxkyuu cnpoca Topukeucma.
Dyukyus norezHocmu. 3akou yoviearouel npedeibHou Noae3HOCMU.

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

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

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

JIuHeliHbIE POCTPAHCTBA, JUHEHHAsA 3aBUCUMOCTb BEKTOPOB, Pa3MEpPHOCTb IPOCTPAHCTB, PaHT
MaTpPHULBI U €0 NPUMEHEHHUS Ul CUCTEM JINHEHHBIX YPABHEHHUU

Tema 10. IlnockocTH 1 UX CBSA3b € CHCTEMAaMM JHHEHHBIX YPaBHEHMI.

Crioco0b! 3aanus miockocTel. TlocTpoeHne MIOCKOCTe, MOPOXKAAEMBIX 3alaHHBIM HabOpOM
TOYEK

Tema 11. buiauHelinble PyHKIIUM

Marpuriisl OuMHERHBIX (YHKIMNA, KBaApaTHIHbIE PYHKIUHU, KpuTepuii CuiibBecTpa.

Tema 12. ®yHKIIMH HECKOJIbKHUX IIePeMEHHbIX U UX IKCTPEMYMBI.

[TpoctpancTBoR"™ . OTKpHITHIE, 3aMKHYThIE, KOMITAKTHBIE MHOXecTBa B R™.

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

JocraTounsle ycinoBus AMGpepeHunpyeMocTd GYyHKIIMK MHOTUX NepeMeHHBIX. Jluddepenunan.
[TpousBosHas cnoxHON GyHKIMU. HBapHaHTHOCTH (pOpMBI IepBoro nuddepenuana.
Kacarenbnast miockocts. IlpouwsBoanass 1o HampasieHuto, ['paauent. Marpuna SAxobu
otoOpakeHus u e€ cBoiictBa. CBoiicTBa sikoOuana. [Ipon3BoHbIe BICIINX MOPsIKOB. CBOICTBA
MIPOU3BOJICTBEHHON (DYHKIIMH.

Juddepenunansl BBICIINUX MOPAIKOB. [ eccuan.

®opmynsl Teinopa st QyHKIIMU HECKOIBKUX ITEPEMEHHBIX.

OKcTpeMyMbl (YHKIIMU HECKOJIBKHUX MepeMeHHbIX. Heo0xoaumMele yciaoBusi.

JloctaTouHbIE YCIIOBUS CYIIECTBOBAHUS SKCTPEMYMA.

Memoo Haumenbuux K8a0pamos 0opaboOmKU OAHHLIX.

Tema 13. HesiBHast pyHKIMA. Y CITOBHBIH IKCTPEMYM

HesBnast ¢ynkmus. Teopema O CyIIECTBOBAaHWM, HEMPEPHIBHOCTH W JAU(PGHEPEHIIUPYEMOCTH
¢byHkuuu, ompexaensieMoil ypaBHEHHEeM. DOpMYIuUposKka meopemvl 0  CYUecmeosaHul,
Henpepvignocmu u oughgpepenyupyemocmu hynkyuu 'y = f(xy, ..., Xn) onpeoensiemou ypasHeHuem.
Dopmynuposka meopemvl 0 HeABHLIX PYHKYUAX, ONPeOeniemMblx CUCEMOL YPAGHEHUI.
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VYcnoBubli 3kcTpemyM. Heo6xonnumele yenoBusi. Meton MuokuTeneit Jlarpanxa.
HocTtaTtouynble ycioBus dKcTpemyma. OKaUuUMIEHHbLU 2eCCUaH.

Tema 14. HeonpeaeaéHHbI HHTErpas

[TepBoobOpasHas (yHKIUSA, CTPYKTypa HeompenenéHHoro nuterpana. Tabnauma HeonpeaenéHHbIX
MHTETPAJIOB M IPaBUJIa HHTErPUPOBaHU. IHTErprpoBaHue palliOHAIBHBIX (DYHKIIHMA, HEKOTOPBIX
UPPALMOHATIBHBIX (PYHKIINH, HEKOTOPBIX TPUTOHOMETPUUECKHUX (HYHKIUH.

Tema 15. Onpenenénnpiii uaTerpaJ. lpuiio:xkenust onpeaeJéHHOro HHTErpaJia

[Tonsate mom@anu IUIOCKOKW (GUryphl. 3agadya O BBIYMCICHUW IUIOIIAAM KPUBOJUHEHHON
TpAaINeLHnH.

Paz6uenune otpeska. UHrerpanbhuble cymmbl. Ormpenenenue wuHrerpana (mo Pumany).
Heob6xomumoe  ycmoBue  umHTerpupyemoctd  ¢ynkumu. Cymwmsr  [lapOy.  Kpurepwmii
UHTETPUPYEeMOCTH  (GYHKUUH. HHTErpupyeMocTb OrpaHHYCHHOW MOHOTOHHOH (YHKIIHH.
HHTErpupyeMOoCTh HENPEepHIBHOW (PYHKIINU, HHTETPUPYEMOCTh KYCOYHO-HETPEPHIBHON (QYHKITUH.

CaolicTBa onpenen€HHOI0 HMHTErpaia: MHTErpayl- aJAuTUBHAsE (QYHKIUS OTpE3Ka, MHTErpayl —
JUHEWHBIA (YHKIIMOHAJ, COXpPAaHEHHWE HEPABEHCTB IPH HHTETPUpPOBaHWM, WHTErpHpyemMocTb
MoJyJis uHTerpupyemoii pynkuuu. Teopemsl 0 cpeHeM 3HAYCHHH.

Wuterpan ¢ mnepeMeHHbIM BepxHuM npenenoM. Popmyna Herorona-Jleitbnuna. 3ameHna
NIEPEMEHHON M MHTETPUPOBAHUE I10 YACTSAIM B ONpelelN€HHOM HHTerpaie. ['eomerpuueckue
IIPWIOKEHUST ONPENECIIEHHOTO MHTErpaja: IUIOIIAAb KPUBOJMHEHHOW Tpaleluy, IUIOIALb B
NOJIIPHBIX KOOpJAMHATAX; JUIMHA AYTH; 00BEM NMPOCTpaHCTBEHHOro Tena (mpuHuun Kapanbepn);
IUIOLIA/lb TOBEPXHOCTU BPALLEHUS.

[TpunoxkeHus ompeAenéHHOr0 WHTErpana K 3ajJadaM »SKOHOMHKH: OOBEM BBITyCKaeMOH
MpoayKIuK; Ko3pduueHt [KuHu; TUCKOHTUPOBAHHBINA TOXO/.

Tema 16. HecoOGcTBeHHBIH HHTErpaJl

Hecob6cTBeHHBIN MHTErpall ¢ 0ECKOHEUHBIMHU Tpe/IeIaMi MHTETPUPOBAHMUS.
HecoOcTBenHbIi uHTerpan ot HeorpaHuyeHHbIX (yHkumid. Kpurepuit Komm. O6o6menue

IOHATHSA IIJIOIIAaN. CXO,Z[I/IMOCTB " pacxoaAuMOCTb UHTECTPAJIOB

f:w%,a >0, fl @

0xP°

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

AOGCOIIOTHO CXOAAIINECS U YCIIOBHO CXOASIINECS HHTerpalibl. [Ipu3Haku cX0qUMOCTH.

Tema 17. KpaTHble HHTErpaJibl

JIBoiiHOM MHTErpas, ero cBoMcTBa. CBeeHNE TBOMHOTO MHTErpaja K MOBTOPHOMY.

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

Tema 18. YUucsioBbie psabl

Yucnoseie psabl. Kputepuit Komm cxoaumoctu psga. Heo6xonumoe ycimoBrue CX0IUMOCTH.
Panel ¢ HeoTpunatensHbiMU uieHaMu. llpusnaku cpaBHenus. Ilpusnak JlanmamGepa. Ilpusnak
Komm. [Ilpusuax [aycca(be3 oOoxaszamenvbcmea). VIHTErpadbHBI TNPU3HAK CXOAUMOCTH
Maknopena-Komu. 3nakonepemennbie psaasl. [lpusnak JleiiOnuna. /lpusnaku Abens u Jupuxie
(6e3 Ooxaszamenbcmea). AOCOMIOTHAS CXOAMMOCTb psga. YCIOBHasS CXOAUMOCTh  psja.
Ilepecmanosxu unenos psoa.

Tema 19. @®yHKUMOHAIBLHBIE OCIE0BATEILHOCTH U PSI/AbI

OyHKIHUOHAIBHBIE MOCJIEI0BATEILHOCTH U psAbl. PaBHOMepHas cxoaumoctb. Kpurepuit Komm
paBHOMEpHOI cxoaumocTu. HemnpepbIBHOCTH CyMMBI PaBHOMEPHO CXOJSLIErocsl psaa U3
HenpepsIBHBIX GyHKIMI. [lounenHoe nHTerpupoBanue u AuddepeHunpoanre GyHKIHOHAIBHBIX
PAIOB.

Crenennsle psaabl. Paguyc cxonuMocTu, HHTEpBaI cXoAUMOCTH. [lousleHHOe MHTEerpupoBaHue U
QG epeHIMpPOBaHNE CTEICHHBIX PSIOB.

Psan Teiinopa. Pa3noxeHust OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHIA.

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

Tema 20. UnTerpaJinl, 3aBucsiliiie oT NapaMerpa

CoOcTBeHHBIE WHTETPaJbl, 3aBUCAIIME OT mapamerpa. [IpenenpHBId TMEepexon IMoja 3HAKOM
uHTerpana. JluddepenuupoBanue mnox 3HakoM uHTerpana. Crywail, Korga mpeaessl
WHTETPUPOBAHUS 3aBHCAT OT Y; puMep. IHTerpupoBaHue 1o/ 3HaKOM COOCTBEHHOTO HHTETpaa.
HecobcTBeHHble MHTerpaisl ¢ mapaMmerpoMm. PaBHomepHas cxoaumocts.Kpurepuit Komm.
[Tpusnak Beliepmrpacca. [lpusnaxu Abens u /Jupuxne. HecoOCTBEHHBIE HHTETpasbl IO
OTPaHUYEHHOMY TPOMEXYTKY, 3aBHUCSIIME OT mapamerpa. llpeaenbHbIil mepexoa Mo 3HaAKOM
uHTerpana. HenpepslBHOCTH HECOOCTBEHHOTO HMHTErpalia, 3aBHCANIETO OT Tapamerpa.
Juddepenumpopanue noa 3HakoM unterpaia. [Ipasuno JleitOnuna. MuTerpuposanue nojj 3Hakom
UHTETpana. Buiuucienue MOMEHMO8 CIAYYAUHOU BeIUYUHbI C HOPMAJIbHLIM PACHpeOeleHUeM
Memooom ouppepenyuposanus no napamempy

Tema 21. Indpepenuuaibabie ¥ pa3HOCTHbIE YPABHEHHS

VYpaBHenus nepsoro nopsaka. CyliecTBOBaHHWE M €AMHCTBEHHOCTh pemieHus 3amgadn Komm.
VpaBHEHHST C pa3leiAOMMMUCS INEPEMEHHBIMHM, OJHOPOJHBIE ypaBHeHUs. JIuHelHoe

11
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muddepeHIMaIbHOe YpaBHEHUE TIEPBOro Mopsiika. YpaBHeHUe bepHysmu. YpaBHeHus mopsijaka
BhllIe nepBoro. Ilonmxkenne nopsaka ypasHeHus. JIunelinsle oqHOpoaHble auddepeHnnanbHble
ypaBHeHus. DyHmameHTalbHas cuctemMa pemeHuil. Onpenenutens Bponckoro. Jluneiinbie
HEOJHOpOAHbIE MU depeHInalIbHbIe ypaBHEHU. [IpHHLIMII Cyneprno3uuy pelieHnii. Y paBHEeHUs
C TOCTOSHHbIMH Kod(¢unuentamu. Cucremsl aupdepeHuuanbHeix ypaBHeHUH. OCHOBHBIE
OINpeCIICHUsT TEOPUM PA3HOCTHBIX ypaBHeHUH. OcHOBHbIE omnpenencHus. CTpyKTypa pelieHuin

PEKYPPEHTHBIX YPABHECHUM.

4. MarepuaJbl TEKylIero KOHTPOJIs yCIeBAeMOCTH 00y4arIIuXCs

4.1 B xome peanu3aluM IUCHMIUIMHBI «Bpicmias wmaremaTuka (aHajau3 JIaHHBIX-2)»

HCIIOJIB3YIOTCA CIICAYIOIKWE METObI TCKYHIEI0O KOHTPOJIA YCIIEBAEMOCTHU O6y‘laIOH_II/IXC$IZ

Tema u/unu pasoen

Memoowr mexywezo
KOHMPO.IA

ychesaemocmu
1.MHuoecTBa 1 UX 0ToOpakeHus. MHOXKECTBO JEHCTBUTENbHBIX YO, A3
qucel
2.Cucrembl IMHEHHBIX YPaBHEHUH M MaTPUIIbI YO, 13
3.Ilpenen mocnenoBaTEILHOCTH, IPEeT PYHKIHH YO, 13
4.HenpepbIBHOCTh (QYHKIIUU YO, 13
5.0npenenurenu YO, 13
6.[IpousBonnas u nuddepeniman YO, 13
7.0cHOBHBIE T€OpEeMBI JU(HEPEHIINATBHOIO HCUUCICHHS. YO, 13
WccnenoBanue cBOMCTB (DYHKIUI M IOCTPOEHHUE UX TPapUKOB
8.KommiekcHble unciia. MHOrousIeHbl U X KOPHH YO, 13
9.JIuHeiHBIE TPOCTPAHCTBA, TUHEHHAS 3aBUCUMOCTD, Oa3UCHI, paHT KP
MaTpUIIBL.
10.I170CKOCTH M MX CBSI3b C CHCTEMAaMH JIMHEHHBIX YPaBHEHHH. KP
11.bununeiinple GyHKIUU KP
12.®yHKIMK HECKOJIBKHUX MEPEMEHHBIX H UX YKCTPEMYMBI. KP
13.HesiBHast pyHKIMS. Y CIIOBHBIN DKCTPEMYM KP
14.HeonpenenéHHplii HHTErpal KP
15.0Onpenenénnslii naTerpan. [Ipunoxxenus onpeaenéHHOro KP
UHTerpajia
16.HecoOCTBeHHBIN MHTETPAT 13
17.KpaTHble HHTETpajbl 3
18.YmncnoBbie psiibl J13
19.OyHKIMOHABHBIC ITOCIICIOBATEILHOCTH U PSIJIBI 13
20.MHTerpansl, 3aBUCSIIUE OT MapaMeTpa 3
21. lnddepeHnmanpHble 1 pa3HOCTHBIE YPaBHEHHUS 3

4.2 MaTtepuaJibl TeKylIero KOHTPOJISA YCIeBAeMOCTH 00y4arommXxcst

12
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1. Tumnosble oneHOYHBbIE MaTepUAaJIbI 110 TeMme 1

1.1. IIpumepsl KOHTPOIBHBIX BOIIPOCOB 11O TeMe 1

JlaiiTe reoMeTpUYECKOE UCTOJIKOBaHUE Tpeiesa (PyHKINH.

YKaKUTE KaK CBA3aHO MOHATHE OECKOHEUHO Majiol (DYHKIIUU C MOHSATHEM Ipeiesa
byHKIAA?

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

UTo JIeKUT B OCHOBE KJTacCU(UKAIMK TOYEK pa3pbiBa?

1.2. Ilpumeps! 3aganwuii mo teme |

HccnenoBaTh (PyHKIHIO U TOCTPOUTH €€ rpaduk;

Beraucnuts npenen GpyHKIuM ¢ noMouibio npasuia Jlonurans;
Beraucnute npenen GyHKIUM, TpUMEHsS 3aMedaTeIbHbIE TPEIeb;
Beraucnute npenen pyHKIHUM myTeM n30aBieHHsS OT UPPAMOHATBHOCTH.

2. TumnoBble OLlEHOYHBbIE MAaTEPHAJIBI IO TeMe 2

2.1. ITpuMepbl KOHTPOJIBHBIX BOIIPOCOB MO TEME 2

VYKaKUTE B KAKOM CJIy4ae MOKHO IIEPEMHOXKUTH JIBE MAaTPULIbI?

Kax naiitu o6patHyto Matpuity?

Kak npuBectu mMaTpuily K 11aroHalbHOMY BUIy?

HazoBuTe B Kakux cilydasx CUCTEMa JIMHEMHBIX YpaBHEHUN UMEET perieHue?

2.2. [lpumepsl 3a1aHMi 10 Teme 2

Hanbl matpunibl A u B. Beranciuts AB u BA, eciiu oHM CyIIECTBYIOT.
Haiitu matpuily, oOpaTtHyro TaHHOH. BBIOIHUTE MPOBEPKY.
HccnenoBarh cucTeMbl TUHEHHBIX YPaBHEHUI HA COBMECTHOCTD U PEIIUTh
a) o hopmynam Kpamepa 1 MaTpU4HBIM METOOM;
0) METOJIOM MOCEA0BATEIHHOTO UCKITIOUEHHUST HEN3BECTHRIX (MeTooM ["aycca).

3. TunoBble olleHOYHbIE MATEPHUAJIBI O TeMe 3

3.1. ITpuMepbl KOHTPOJIBHBIX BOIIPOCOB 1O TeMe 3

VYKaXuTe KakOB Fr€OMETPUYECKUI CMBICI IPOU3BOAHON?

Crenyer iu U3 HenpepbIBHOCTH (yHKIMHU AuddepeHuupyemMocts? A u3
muddepeHpyeMoCcTH — HenmpephIBHOCTE? [Touemy?

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

3.2. [Tpumepsl 3a1aHmii Mo Teme 3

13
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Haiitu npon3BoaHyto Cl0XHON QyHKINY;
2. Haiitu mpou3BOAHYIO HESIBHO 33JaHHOUN (PYHKITHH.

=

4., TunoBble OLIEHOYHbIE MaTepHAJIbI IO TeMe 4

4.1. IIpumepsl KOHTPOJIBHBIX BOIIPOCOB 110 TeMe 4

1. VYkaxwure B KAKOM OTHOLICHUH HaXOJATCS ONEpauy HHTETPUPOBAHUS U
muddepeHpoBaHus?

2. VHTerpai ¢ mepeMeHHBIM BEPXHUM IIPEEIIOM HHTETPUPOBAHUS — 3TO (QYHKIUS WIH

qucao?

[TosicauTe, Kak MOXHO BBIBECTH ITPABUIJIO HHTETPHUPOBAHUS IO YACTSIM.

4. VYxaxwure 4To, Ha Bam B3z, SBIseTCS KIFOYEBHIM MOMEHTOM B JI0KA3aTEJIbCTBE
TEOpEMBI O cpeiHeM?

w

4.2. IIpumepsl 3a1anuii o Teme 4

Beraucnute HHTETpaN, IPUMEHSS OIMH U3 METOJIOB MHTEIPHPOBAHMUS;

BbraucnuTe miomaab reoMeTpHIecKoil (PUTYPBI ¢ UCTIONB30BaHUEM WHTETPUPOBAHUSI.
Beraucnnuts 00beM Tena ¢ UCIoIb30BaHHEM HHTETPUPOBAHUS.

Haiitu oOmmiee pemenune nugdepeHnnantbHOro ypaBHEeHHS IEPBOTO MOPSIKA.

P

5. OueHoOYHBbIEe MATEPHUAJIBI IPOMEKYTOUYHOM aTTECTALMHU N0 TUCHUIIHHE

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

[Ipu mnpoBeneHUM 3au€T BO3MOXKHO MCIIOJNB30BaHME JAMCTAHLMOHHBIX 00pa3oBaTENIbHBIX
TexHonoruit (nanee - J10T).

[Ipu peanuzanmu npomexyrounoil arrectauun B OO/JOT Moryr OBbITH HCIONB30BaHbI
cnenyromue GOpMBI:

1.Ycrno B IOT - B hopme yCTHOTO OTBETA HA TEOPETUUECKHIE BOIIPOCHI M PEIICHUS 3a/1auu (Keiica).
2. lMucemenno B C/1O ¢ mpoKTOpHHIOM - B (popMe MUCBMEHHOTO OTBETa HAa TEOPETHUYECKHE
BOIPOCHI U peUIeHUs 3a/1a4H (Keiica).

3. TectupoBanue B C/IO ¢ mpoKTOpUHTOM.

5.2.0ueH0YHbIe MATEPHAJIBI IPOMEKYTOUHOI aTTecTaluN

Komnonenm | Ilpomesxcymounuiii / knrouesou Kpumepuu oyenusanus

KOMHemeHyuu |  UHOUKAMOP OYEHUBAHUSL

OIIK-2.2 OcymectBisiet BbIOOp npumeHenust | Gopmupyer yMeHHs UCIIOJIb30BaTh
KOHKPETHBIX MH(POPMALIMOHHO | MaTeMaTUYeCKHe METOIbI U

KOMMYHUKaIIMOHHBIX TEXHOJIOTHH IporpaMMHBIC CPEACTBA AT PCIICHUA

U TPOrpaMMHBIX CPEACTB JUIS | CTAaHAAPTHBIX MPO(EeCcCHOHANBHBIX 3a7a4
pe€UICHUA CTAaHAAPTHBIX 3aJa4 B | B IIOJUTOJOIMHU U CMEKHBIX 001acTax
HOJUTUYECKON chepe U | 3HAHUS

000CHOBBIBAaET CBOW BHIOOP B TOM
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qrcIe npu yuere
nH(pOpMaITMOHHOM u
oubmorpadguueckoll KylabTypel H
TpeOoBaHM nH(}OpMaAITMOHHOM
0€30MacHOCTH

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 He3aBUcUMast nepeMeHHas. O0nacThb
onpenenaeHus U o6aacTs 3HaueHus GyHkiuu. CriocoObl 3a1anus (yHKITHH.

OcHoBHBIE cBOMCTBA (PYHKIIUH (UETHOCTH M HEUETHOCTH, MOHOTOHHOCTb, OTPAHUYEHHOCTH,
MEePUOJUYHOCTD U JIP.).

[TonsTHS SIBHOU, HESIBHOM, 0OPaTHOM, CIIOKHON (PYHKIIUH.

[TonsTue npenena GyHKIUU B OECKOHEUHOCTH.

[lonarue mpenena ¢yHkuuu B TOuke. OAHOCTOPOHHME TpeAesbl (Tpenesbl CrpaBa U
CclieBa).

OcHOBHBIE CBOMCTBA MPEIETIOB (TEOpEeMBI O npezenax). [[puzHak cymecTBoBaHUs Ipeiena.
[lepBslii U BTOpOI 3aMeuaTeNbHbIE MPEIEIbI.

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

. Onpenenenune HeNPepbIBHOCTH (YHKIIUN HA OTPE3KE.
. Onpenenenue Touek paspbiBa. Kinaccudukaius Todex pa3pbiBa.
. Ompenenenne  npou3BogHOM. ['eomeTpuueckuit cmbici  npou3BogHOM. [lonsTHe

muddepeHIIpyeMOcTH (QYHKIIMH. 3aBHCHMOCTh MEXAY HEMPEPBIBHOCTBIO (DYHKIMH U
g hepeHIUPyCMOCThIO.

VYpaBHenue kacatenbHOM K kpuBod y = f(x) B Touke x0. OcHOBHbIE IpaBuUIia
muddepennpoBanuss.  TaOnuuyHble  MPOM3BOAHBIE  (MIPOM3BOAHBIE  OCHOBHBIX
AJIEMEHTAPHBIX (PYHKIINH).

ITpou3zBosHbIE ClI0KHOM U HeABHOH (QyHKIMIA. [Ipor3BOIHBIE BRICIINX MOPSIKOB.
[lepBsiit guddepennnan, ero reoMeTpUUecKuil CMBICT, U CBSA3b C IPOU3BOIHOM.
OcHoBHBIE TeopeMbl AuddepeHMaIbHOro ucuucieHuss (teopembl depma, Pos,
Jlarpanxa).

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

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

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

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

AcumnToTsl rpaduka QyHKIHH.

O6mas cxema uccienoBaHus GYHKIIMH U TOCTPOCHUS ee Tpaduka.

Marpuipl. Bunsl matpuil. Onepanuu HajJ MaTpULIAMU.

Onpenenureny KBaJIpaTHBIX MATPUIL 2-TO U 3-T0 MOpsAAKOB. CBOICTBA ONpEIETUTEIEH.
OOparnass marpuna. Teopema 0 CyIIECTBOBaHMM OOpaTHOM MaTpuIbl. ANTOpPUTM
HaXO0XJACHUS 00paTHON MaTpPHULIbI.

15



16

26. CucteMbl M JUHEWHBIX ypaBHEHHUH C N MEPEeMEHHBIMU (3alHCh B alreOpandyeckoil u
MarpudHoil ¢opmax). OmnpeneneHne COBMECTHOW, HECOBMECTHOMW, OMPEICICHHOW U
HEOIIPEIEICHHON CHUCTEeMBbl ypaBHEHHMH. Panr marpunel. Teopema O paHre Marpuubl.
Teopema Kponekepa-Kanemm.

27. CucteMbl n JIMHEHHBIX YPaBHEHUH C N IepeMEHHBIMUA. METObI PEICHHS: METO/I 00OpaTHOM
MaTpulsl; o popmynam Kpamepa.

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

29. IlepBooOpa3nas  ¢ynkuun. Heonpenenennwiii wHTerpaid. OCHOBHBIE  CBOWCTBa
HEOIpeIeIEHHBIX NHTETPasoB. Tabiuia OCHOBHBIX HEONPEICICHHBIX HHTETPAJIOB.

30. OnpezneneHue HEONPENEIEHHOIO HHTerpaiga. MeToa 3aMeHbl IEePEeMEHHOM; MeTo[
UHTErPUPOBAHUS 110 YaCTSM.

31. OnpeneneHue  HEONpPENENIEHHOrO  HMHTerpana.  MHrerpupoBaHue  IpPOCTEHIIMX
panMoHaNBHBIX APOOEH: METOJ BBIICICHUS IOJHOTO KBajJpaTa B 3HAMEHATENIH JpOOH,
METOJ HEOTpeIeNEeHHBIX KO3 (UIIMEHTOB.

32. OnpeneneHue HEONMPEEICHHOTO HHTErpana. VHTerpupoBaHHE TPUTOHOMETPUUYECKUX

GbyHKIHi.
33. OmpenenieHUe HEOMPEACICHHOT0 WHTEerpayia. VHTErpupoBaHHE HEKOTOPHIX BHJIOB
HPPalMOHAILHOCTEH.

34. OnpeneneHHbIl UHTETPaN KakK MpeAesl MHTETPATbHOW CYMMBI M €0 T'€OMETPHYECKUH
cmbici. OmpeneneHHbI HHTErpal € IEPEMEHHBIM BEpXHUM TpeneiaoM. OCHOBHbIE
CBOICTBA ONPEACIICHHOTO HHTETpalia. Teopema 0 CpeTHEM.

35. [lonsitue  ompenenennoro uHTerpana. ®opmyna Herorona-JleitOnuna. 3ameHna
[IEPEMEHHBIX U UHTETPUPOBAHUE 10 YACTSAM B ONPEAEICHHOM UHTETpaIe.

36. [TonsiTue ompeneneHHOro HHTErpaiga. ['eoMeTpuyeckue MPUIIOKEHUS OMPeAeIEHHOTO
MHTErpaa: BBIYUCIICHUE IIJI0MAAeH INIOCKUX (PUTYp, BbIYMCIEHIUE 00BEMOB TEJl BPAILICHHUS.

37. Onpenenenue nuddepeHIanTbHOTO YpaBHEHHUS. Onpenenenue peueHus
maddepeHnmanbHOro ypaBHeHus. [uddepeHnmnanbaple ypaBHEHHs MEPBOTO MOPsAKA C
pa3AeAIoIUMUCS TEPEMEHHBIMU.

38. OmnpenencHue i depeHIHATEHOTO YpaBHEHUH. Onpenenenue pelIeHus
muddepeHManbHOro ypaBHeHus. Perienue nuHeiHbIX nu¢epeHnnanbHbIX ypaBHEHUN
MepBOro nopsiaka. Mero Baprauu Nporu3BOILHON MTOCTOSHHOM.

39. Onpexnenenue T hepeHIaIbLHOro YPaBHEHUS. Onpenenenne peleHus
muddepernnanpHoro ypapHenus. Juddepennmanbupie ypaBHEHHs! BBICIIUX IMOPSIIKOB.
Pemienue ypaBHeHM, JOMYCKAIOMIMX NOHMKEHUE TTOPSIIKA.

TunoBbie KOHTPOJIbHBbIE 32IAHUSI UJIH HHBbIE MATEPHAJIbl, He00X0AMMBIE /1JIs1 OLEHKH
3HAHUM, YMEHHM, HABBIKOB, XapaKTepU3ylLme dranbl GopMUPOBaHMA KOMIIETEHIUS B
npouecce ocsoenust OII

3ajaHus, HAMpaBJICHHbIC HA 0OCBOeHUE HHCTpyMeHTapus Marematuku (YK OC-6):

1. Uccnenyiite pynkuuto u nocrpoire rpadux:

(-1

y= 2

2. HccnenoBath Ha KCTPEMYM (DYHKIUIO:
7(x,y) = 2xy-2x2-4y?.
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3. HaiiTu HeonpeneneHHbI HHTETPAL:
I x“dx
X247

4. Pemuth cuctemy ypaBHeHu# mMetogoM Kpamepa, MaTpuyHbIM METOIOM U MeToIoM ["aycca:

2x-y+4z="17
Tx+3y~-2=3
Bbx-2y-3z=4
5. Haiitu A™! u cmenath npoBepKy:
0 -1 2
A= 0 1 1
-2 3 3

1. Beruucnuts npenen GyHKIUH, TPUMEHSS JTI00bIe TPaBUila PACKPBITUS

HeOHpeI[eHeHHOCTCﬁZ
i sin 6x
x>0 192X
2. Hammcarb ypaBHEHHs KacaTeldbHBIX K KPHBOM ¥ = 6 — x? B TOYKAX IEPECEUEHUS KPUBOM C
oceto Oy.

2. Haiitu muddepennmans cnenyromux QyHKIUHA 11 JOMYCTHMBIX 3HAYCHUH apryMeHTa!
y =sinx — xcosx

3. HaiiTu HeonpeneneHHbI HHTErpa:
J' dx
(x? +1)arctg x

Ixana oueHnBaHuA

OreHka pe3ynbTaTOB MPOU3BOJIUTCS Ha OCHOBE OayuibHO-pedTuHToBOM cucteMbl (BPC).
HcnonwszoBanue bPC ocyriecTBisieTcss B COOTBETCTBUU C TTpHKa3oM oT 06 ceHtsiops 2019 r. Ne306
«O npruMeHeHNnHU 0aTbHO-PEUTUHTOBON CHCTEMBbI OLIEHKU 3HAHUN 00yYaroIuXCs».

Bannpl BBICTaBISIOTCS 32 paboOTy HA TPAKTHUECKHUX 3aHATHIX (MakcuMyM 9 OaiioB),
BBIMIOJTHEHHE KOHTPOJIBHBIX pPaboT (MakcumyMm 20 OamioB), pelleHHe AOMAallHUX 3aJaHul
(MakcumyM 48 GansoB), 3a4€T (MakcumMyM 23 Oaia). JlucuuminHa CYUTAeTCs OCBOEHHOW, €Ciu
CTyAeHT HaOpan He MeHee 51 Oayuta B pe3yibTaTe BBIOJHEHHS BCEX THUIIOB 3a/IaHU, BKITIOYAs
OTBET Ha 3a4€Te.
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[IIxana nepeBoa OIEHKH U3 MHOTOOAJUTBHON B CHCTEMY «3a4TCHOY/ «HE 3a4TCHO»:

ot 0 10 50 6ainoB «HE 3a4YTCHOY

ot 51 mo 100 GamoB «3aYTEHO»

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

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

6. MeToanuyeckue MaTepuasbl 0 OCBOCHUIO THCHUIITHHbBI

W3yueHnne [aHHOM JAMCUMIUIMHBI HpeAronaraeT IiayOoKoe U3ydeHHe CTyJeHTaMHu
TEOPETHYECKOr0 M IPAKTHYECKOr0 MaTepuala II0 BbIcHIe MareMaruke. IIpum moaroroeske k
KOKIOMY IPAKTHYECKOMY 3aHATHUIO CTYACHTHI JOJDKHBI BHUMATEIbHO H3YYMTH JIEKIIMOHHBIN
MaTepual U OTBETCTBEHHO MOAXOAUTh K BBIITOJIHEHUIO JOMAIIHUX 3aJaHUM.

Usyuenne kypca «Bbicmias Martemartuka (aHalW3 [IaHHBIX-2)» JIOJDKHO 00s3aTeNIbHO
COIPOBOXAATHCS  BBIIIOJIHEHUEM  JIONOJHUTEIBHBIX 3aJaHUM, KOTOPBIE JIEMOHCTPUPYIOT
UCIIOJb30BaHUE MAaTeMaTUKM B TyMaHUTapHbIX JUCUUIUIMHAaX. B TeueHume cemectpa
NPEIOIaraeTcsl MPOBEICHHE KOHTPOJBHBIX pPAa0OT, YTO OmpenenseT B OOJbIIeH CcTeneHH
YCIIEIIHOCTh M3y4YeHHs ydeOHoro marepuana. Ha 3auére mpenensercss kadecTBO U 00bEM
YCBOEHHBIX CTYyJI€HTaMH 3HaHWI. 3aJ0roM yCIIEHIHOW cAauu 3auéTa SIBISIETCS CHCTeMaTHYecKas
paboTa HaJl JOMAITHUMHU 33JaHUSIMU.

7. YueOHasi 1uTepaTypa M pecypchbl HHPOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM
cetu UHTepHeET

7.1 Ocnosnaa rumepamypa

1. Wnbun, Baagumup AnekcanapoBud. Bricmias maremaruka : yd4eOHUK, pek. M-Bom
oOpasoBanus Poc. denepanuu / B. A. Uneun, A. B. Kypkuna ; Mock. roc. yH-T um. M.
B. JlomoHoCOBa. - 3-¢ u3., mepepad. u joi. - M. : [Ipocnekr [u ap.], 2011. - 592 c.

2. JlopodeeBa, Amnna BmamumupoBHa. Beiciias wmareMaTuka i TYMaHHTApHBIX
HarpaBJIeHUH : ydeOHUK 11 OakaiaBpoB, pek. M-BoMm oOpazoBanus Poc. deneparuu /
A. B. lopogeesa. - 3-e uza. - M. : FOpaiit, 2012. - 400 c.

3. TlomoB, Anekcannp MuxaiinoBud. Teopus BepoOSTHOCTEH W MareMaTH4yecKas
CTaTUCTHKA : Beicmas MaremaTuka Jiist 5JKOHOMUCTOB : YUeOHHK i OakanaBpoB / A.
M. Tlomog, B. H. Cotaukos. - M. : FOpaiir, 2011. - 440 c.

4. Ilunaues, Buktop CemenoBud. Briciast maremaThka : yueb. mocobue /s 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 ynpaxHeHuil no maremarndeckomy ananuzy/b.I1.
JeMugoBuy. - M.: Hayxka, 1997. - URL: http://www.math-
life.com/jdownloads/view.download/35/257.html (nara obparienus: 17.12.12).
Wnweun B. A. MatemaTuveckuii aHayms : B 2 4. : yueOHUK /u1si By30B / B.A. WnbuH, B.A.
Canouuumii, bi. X. Cennos / mox pen. A.H. Tuxonosa. - 3-e u3j., nepepad. u JIo1l. -
M. : IlpocnekT [m np.], 2007.
Kpacc M.C. OcHOBBI MAaTEMaTUKH U €€ TPUTIOKEHUS B SIKOHOMHUECKOM 00pa30BaHUH:
yaeOnuk 1151 By3oB / M. C. Kpacc, b. I1. UynpsiHos. - 6-¢ uza., ucnp. - M. : [leno, 2008.
-719c.
Marematrka. MaTeMaTH4ecKuii aHalinu3 Juisl SKOHOMHUCTOB : yueOHuk / O. Y. Benuna
[1 op.] ; mox pen. A. A. I'puba u A. ®@. Tapacroka. - M.: @ununs [u ap.], 2001. - 354
C.

6.3 HopmaTuBHbBIe NPaBOBbIe JOKYMEHThI U HHAsI IPaBoBasi UH(oOpManus

He HCIIOJIB3YHOTCA

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

1. DIeKTpOHHBIE YICOHUKH IEKTPOHHO-0nOInorednoi cucremsl (ObC) «AHOYKC»

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

7.5.AHbIe HCTOYHUKH

1. Enusblil apXUB 5KOHOMHUYECKHUX U corosiornueckux nanueix HUY BIID
(http://sophist.hse.ru)
2. depepanbHas ciayx0ba rocyaapcrBeHHoit ctaructuku (http://www.gks.ru):

8. MaTepl/IaJII)HO-TeXHI/I‘-IeCKaﬂ 6333, Heo0XoauMas 1 06pa3OBaTean0r0 npomecca mo

AUCHMILINHE (MOYJIIO).

Ne n/nt HaumenoBanue
1. Criennanu3upoBaHHbIE 3aJIbl JUIsl IPOBEICHUS JIEKIUI:
2. Crnennanu3upoBaHHas MeOelIb U OPICPECTBA: Ay TUTOPUU U KOMITBIOTEPHBIE KIIACCHI,

000pyIOBaHHBIE MOCATOYHBIMA MECTAMU
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