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Pa60qa;1 nporpamMmma JuCHOUIIIINHBL «CraTtucruueckue METOAbI aHaJIn3a JaHHBIX». HanpaBneHHe
noarotoBku 09.03.03 IMpuknagHas nHbOpMaTHKA, HATPABICHHOCTH (MPOGUIH): «AHAIN3 JAHHBIX) /
T. B. HoBukoBa — M.: UMII3 um. A.C. ['puboenona.

Pabouas mporpamMma AHMCIUIUIMHBI COCTaBJI€HA HA OCHOBAaHMU (heJepalbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa BhICIIEro oOpa3oBaHUs — OakajaBpHAT IO HANPABICHHUIO MOJrOTOBKHU
09.03.03 Ilpuknannas nHPOPMATHUKA, YTBEPKIESHHOTO ITPHUKa30M MHUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @enepaunu ot «19» cenradps 2017 Ne 922 (¢ u3MeHEHHSIMH W JONOJHEHUSMH) U
[Ipodeccuonanbupim ctanaapToM «IIporpammucty, Y TBEpKIEHHBIM PUKa30M MHUHHUCTEPCTBA TPyAa U
conanbHo 3amuThl Poccuiickoit ®enepanuu ot 20 urosst 2022 Ne 4241 (peructpalluoOHHbIA HOMED 4).

PazpaboTunku: T. B. HoBukosa, K.3.H., JOIICHT

OTBETCTBEHHBIN PELICH3EHT: E.B. Muxanésa, K. ¢.-M. H.
UCTIOJIHUTEJIbHBIA AUPEKTOP HHCTUTYTA HHPOPMALIMOHHBIX
CUCTEM U MHKEHEPHO- KOMIIBIOTEPHBIX TEXHOJIOTHI

Pabouass mporpamma JUCHHMIUIMHBI PacCMOTPEHA W OJ0OpeHa Ha 3acelaHud Kadeapbl MPHKIATHON
nHpopMaTHKX 1 HHPOPMAIIMOHHBIX TeXHOorui 23.12.2024r., mpoTtokos Ne 4

—

3aBeayrouuii kadeapoii / H. H. 3aryckuH, K.10.H, TOLEHT
MOJMHCH)

P
Cornacosano ot GHOIHOTEKH @é/ /0. E. Crenkuna
(H/OB‘FIHCL)




Paznen 1. Ilean u 3a1a4u 0CBOCHUSA TUCITUTIIUHBI

[lenbt0 OCBOEHHS AUCHUIUIMHBI «CTaTUCTUYECKUE METOIbl aHaldu3a [aHHBIX» SBJSIETCA
HU3YYCHUC COBpCMeHHOﬁ MCTOAOJIOTUHN aHaJIn3a JaHHBbIX U (bOpMI/IpOBaHI/Ie HaBBbIKOB CTaTUCTHUYCCKOT'O
aHaJIM3a JaHHBIX C IEIbI0 Pa3padOTKH AITOPUTMOB MaTEMAaTHYECKOTO 00ecreueHrss HHPOPMAITMOHHBIX
CUCTEM.

3agauu, peiraeMbie B X0/1€ OCBOCHUS IPOTPAMMBI TUCIUTIIAHbI:

— O3HAKOMHUTH OOYYAIOIIMXCS C METOAaMH OOpabOTKM MaHHBIX, CO cepamMu NPUMEHCHHS
CTATUCTUYCCKUX METOJIOB aHAIN3a JaHHBIX B MHPOPMAIIMOHHBIX CHCTEMAX;

— chopmMupoBaTh HaBBIKM peEmICHHs TPO(EeCCHOHATBLHO-OPUSHTUPOBAHHBIX
MPUMCHCHUCM CTATUCTUYCCKUX MCTOOOB 06p2160TKI/I 1 aHaJIn3a JaHHBbIX.

3ama4 = C

Paznen 2. [liannpoBanme pe3yibTaToB 00y4eHUsI 10 AN CUMILJIMHE, COOTHECEHHbIE ¢
IJIAHUPYEMBbIMH pPe3y/IbTaTaAMH 0CBOCHHs 00pa30BaTe/IbHON NPOrpaMMbl

Kon
DopMyHpPOBKA
KoMIIeTe NuaukaTopsl 10CTHAKEHUA KOMIIETeHIMH
— KOMIIeTCHIIUH
IIK-5 Crniocoben HIIK-5.1 3narh: Metoasl U CpeacTBa IPOEKTHPOBAHUS
OCYLIECTBIIATh KOMIIBIOTEPHOI'0 POrPaMMHOI0 00ecTIeYeHUs
[IPOCKTUPOBAHUE HUIIK-5.2 ¥Ymerb: [IpumeHsaTs MeToabl M CpelncTBa
CTPYKTYP JaHHBIX IIPOEKTUPOBAHMUS KOMIIBIOTEPHOTO IIPOrPaMMHOT0
o0ecnieueHus, CTpPYKTYp JaHHbIX, 0a3 TaHHBIX, IPOrPAMMHBIX
nHTEep(helcoB
OIIK-6 Crniocoben MOIIK-6.1. 3HaTh OCHOBBI TEOPHH CUCTEM H CHCTEMHOTO
AHAJIN3UPOBATH U aHaJIn3a, TUCKPETHOM MaTEMAaTUKH, TEOPUU BEPOATHOCTEU U
pa3pabarbIBaTh MaTEeMaTHYeCKOM CTAaTUCTUKH, METOJOB ONTUMHU3ALUU U
OpraHU3alMOHHO- UCCIIEIOBaHUsl  OlepalMi,  HEYETKMX  BBIUMCIICHHUH,
TEXHUUYECKUE U MaTEMaTUYeCKOr0 M HMMHUTALlMOHHOTO MOJEJIMPOBAHUS Ha
SKOHOMMUECKHE 0a30BOM ypOBHE
IIPOLECCHI C HNOIIK-6.2. YMeTh NpUMEHSTh METOABI TEOPHH CHCTEM WU
IIPUMEHEHUEM METOJOB | CUCTEMHOIO aHAJIN3a, MaTEMaTUYeCKOr0, CTATUCTUYECKOTO U
CHUCTEMHOI'0 aHAJIM3a U | UMUTALMOHHOIO MOJIEJIMPOBAHUS /JIsl aBTOMAaTH3al[UH 3a]1a4
MaTEMaTHYECKOT O NPUHATUS PELICHUH, aHajau3a MH(MOPMALMOHHBIX MOTOKOB,
MOJICIINPOBAHUSA pacuéra SKOHOMHYECKON 3((EKTUBHOCTH U HAAEKHOCTH
MH(POPMAIMOHHBIX CHCTEM TEXHOJIOTUH Ha 6a30BOM YpOBHE

Pasnen 3. MecTo IMCHUMIVIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl
Jucnunimza « CTaTuCTUYeCKHe METO/IbI aHANIM3a JaHHBIX)» U3ydaeTcs B 6 ceMecTpe OYHOM U B
7 cemecTpe 3aouHOW (GopM 00ydeHus, oTHocurcs K bioky 1 «ducuuruineel (Moaynn)», «YacTs,
dbopmupyeMasi ydacTHUKaMH 00Opa30BaTEIbHBIX OTHOMICHUIY, «uciurimunel (MOIyn) 1o BeIOOPY 1
([IB.1), obpa3oBarenbHON mporpaMmbel Mo HampasieHuto nojarotoBku 09.03.03 I[lpuxiagnas
nHpopmartrka (ypoBeHb OakaaBpHar), HalpaBIeHHOCTh (MIPOQuUIIb): «AHAIU3 JTaHHBIX).

Pa3nen 4. O0bem (TPya10€eMKOCTb) M CHUTITHHBI
(o0masi, mo BuAaM y4eOHOM padoThI, BUAAM NMPOMEKYTOYHON aTTECTALINH)

TpynoeMKoCTb JMCHUIIIHHBI M BBl Y4e0HOM HArpPy3KH

Ha 04HOM (hopme 00yUeHUsI

KypcoBoe | Camocros . KonTpossb,
[IpakTnueckue Texymmi
3.e. | Uroro | Jlexnumn IIPOEKTUPO | TeIbHas IIPOMEXYTOYHAs
3aHATHA KOHTPOJIb
BaHHE paborta aTTeCTaIus
6 cemecTp




‘4‘144

26

26

56

36

DK3aMeH

Ha 3204HOI1 popme 00yUeHMsI

3.e. | UToro

Jlexuun

[IpakTuueckue
3aHATHUS

KypcoBoe
MIPOEKTUPO
BaHUE

CamocTos
TeJIbHas
pabora

Tekymmit
KOHTPOJIb

KonTtpoub,
MIPOMEXKYTOUHAS
aTTecTanus

[ cemecTp

4 144 4

96

36
OK3aMeH

TemaTn4eckni IJIaH JUCHUILITHHDI

Ounas ¢gopma 00y4eHus

Pasnenel / Temsbl

Jlexuun

IIpakTrnueckue

3aHATHA

CamocrosTe
JIbHAs
paborta

Tekymmit
KOHTPOJIb

MMPOMCEIKYTO

aTTcCcTanuAa

Bcero
qacoB

Kontpous,

YHaA

6 cemecTp

Pa3znen Nel. «BBegenue B cTaTHCTHYECKHE METOABLI AHAIN3A JAHHLIX).

Tema 1.1.
Bsenenue B
CTAaTUCTUYECKHE
METOJIBI aHaJIM3a
JTAHHBIX.

Tema 1.2.
Metonrnl
MEPBUYHOU
00paboTKu u
MIPEACTaBICHUS
JTAaHHBIX.

Tema 1.3.
Metonrnl
BBISIBJICHUS U
YCTpaHECHHS
aHOMAaJTLHBIX
HAOJIIOICHU.

Pazmea Ne2. «M

HOKECTBEHHbIN KOPPEJAIHOHHO-perpecc
MO/ie/Ib MHOKECTBEHHOI perpeccum»

HOHHBII aHaamn3. Kinaccuueckasn

Tema 2.1.
Koppensunonno-
pPErpeCcCUOHHbIN
a"gaimm3. Mogenb
MHO>KECTBEHHOM
pErpeCcCuH.

Tema 2.2.
DuKTHBHBIE
IIEpEMEHHBIE.
Kpurepuit Hoy




MIPOBEPKU
OJIHOPOJIHOCTH.

Tema 2.3.
MHOXeCTBEHHEBIE
KOX(PHUITUEHTBI
KOPPEJISIIHH.

Tema 2.4.
CraTucTUuecKui
aHanm3
aJIeKBaTHOCTH
MOJICIIN
MHO’KECTBEHHOMU
perpeccuu.

Tema 2.5.
MynbTHKOIIMHEA
PHOCTbH (PaKTOPOB.

2

Pa3zpnen Ne3. «O00011eHHAas TUHeHAs MO/Ie/Ib MHOKeCTBEHHOI perpeccuu. Perpeccu

MO e

U C aBTOKOPPEJTHPOBAHHBIMH 0CTATKAMI))

OHHBIEC

Tema 3.1.
O06o00611IeHHAs
JIMHEWHAS MOJIEb
MHO’KECTBEHHOMU
perpeccuu.
O000IIIEHHBII
MHK

Tema 3.2.
I'eTrepockenactuy
HOCTE. MeToabl
BBISIBJICHUS
reTepoCKeIaCTUYH
OCTH.

Tema 3.3.
B3Bemennbrit
MHK.
Ycrpanenue
reTepOCKeIaCTUIH
OCTH.

Tema 3.4.
Perpeccuonnsie
MOJIEJIN C
aBTOKOPPEINPOBA
HHBIMH
OCTaTKaAMH.

Tewma 3.5.
Ycrpanenue
ABTOKOPPEIISAIINH

2 2

Pasnea Ne4 «Knacrepublii aHa1u3»

Tema 4.1.
KnacTepHslii
aHaIu3.
OCHOBHBIE 3TaNbl
KJIACTEPHOTO
aHaJIn3a.




Tema 4.2.
Metpuku
PacCTOSHUM.
CBolicTBa
KJIAaCTEPOB.
MeTtonanl
KJIACTEPHOTO
aHaJu3a.

Tema 4.3.
Paccrosaus
MEXIY
KJIaCTEpaMH.
MeTtonnl
TPYHIUPOBKHU
KJIACTEPOB.

Tema 4.4.
Hepapxuueckue
METO/IbI
KJIACTEPU3ALIHH.
AriiOMEpaTUBHBIE
METO/BL.

Tema 4.5.
Nepapxuueckue
JUBU3HMHBIE
METO/IbI
KJIACTEPU3ALIHH.

Tema 4.6.
[Tpumepsl
peanu3anuu
HepapXuyecKux
METOJIOB
KJIACTEPU3ALIMH.

Tema 4.7.
HrepaTuBHbIE
MeToabl. MeTo K-
CpPEIHHUX.

Tema 4.8. MeTon
K-CpEIHUX.
Kpurepun
Ka4yecTBa
KJIACTEPU3ALINH.

Tema 4.9. Meton
HCUYCTKUX K-
CpEeIHUX

2

2

Pasznen NeS «Metoabl kiaaccupu

Kanumn»

Tema 5.1.
ITongatue MeToOB
KJIaccu(UKaIUH.

2

Tema 5.2.
Jloructnueckas
perpeccus.




Tema 5.3.
Metpuku
KauecTBa
KJIacCU(UKAIIHH.

Tema 5.4.
Metpuku
KauecTBa
KJIacCU(PUKALIHH.
Perynspusanus B
3aJ1aue Perpeccuu.

Tema 5.5.
Mertob1 iepeBbEB
pELICHU.

Tewma 5.6.
AHcam0in
JIEpEBbEB
peLICHUM:
Cinyvaiinblii Jec.

Tema 5.7.
Ancam6mau
JIEPEBHEB
pelICHUN:
I'panuenTHBII
OYCTHHT.

DK3aMeH

36

36

Hroro no
MUACLUILIINHE

26

26

56

36

144

3aounas popma o0yueHust

Pasznensl / Temsl

Jlexuun

[IpaxkTueckue
3aHATUSA

CamocrosTe
JbHAs
pabora

Texymun
KOHTpPOJIb

KoHntpous,
IIPOMEKYTO
qHasd
aTTecTanus

Bcero
9acoB

8 cemecTp

Pasznen Nel., «BBeeHre B CTATHCTHYECKHE METOAbI AHAJIHM3A JAHHBIX».

Tema 1.1.
Bgenenue B
CTAaTHCTUYECKHE
METOIbI aHaIn3a
JTAHHBIX.

Tewma 1.2.
Mertonbl
NIEPBUYHOU
00paboTKu u
MPEACTaBICHUS
JTAaHHBIX.

Tema 1.3.
MeTonbl
BBISIBJICHUS U
YCTpaHCHUS
aHOMAJILHBIX
HaOJIFO JEHUIA.




Pa3nesa Ne2. «MHoKeCTBeHHBIH KOPPeISIHMOHHO-perpeccHoOHHbIN aHann3. Kiaccuyeckas

MO/1eJIb MHOKECTBEHHOI perpeccum»

Tewma 2.1.
Koppensunonno-
pErpeCcCUOHHbIN
anann3. Monaens
MHOKE€CTBEHHOU
perpeccuu.

Tema 2.2.
DuKTUBHBIC
MepeMEHHBIE.
Kpurepuit Yoy
MIPOBEPKHU
OJIHOPOJTHOCTH.

Tema 2.3.
MHOXeCTBEHHEBIE
KOX(PQUITUEHTBI
KOPPEJISLIHH.

Tema 2.4.
CraTHCTUYECKUH
aHajmu3
aJIeKBaTHOCTHU
MOACIIH
MHO>KE€CTBEHHOM
pETPECCHUH.

Tema 2.5.
MynbsTHKOIIHHEA
PHOCTh

(hakTopoB.

Paznen Ne3. «O000menHasi JinHeiHAasi MO/ieJIb MHOKeCTBEHHOH perpeccuu. Perpeccuonnbie

MOJAC/IHN C ABTOKOPPEC/JIUPOBAHHBIMHA OCTATKAMM)

Tema 3.1.
O06o06meHHas
JIMHEWHAs MOJIENb
MHO>KECTBEHHOMN
perpeccuu.
OO000IICHHBIIT
MHK

Tema 3.2.
I'eTrepockenactuu
HOCThL. MeTo1bl
BBLISIBJICHUS
reTepoCKeNacTuy
HOCTH.

Tema 3.3.
B3BemenubIit
MHK.
Ycrpanenue
reTepOoCKe1acThy
HOCTH.

Tema 3.4.
Perpeccuonnsie
MOJIEJH C




aBTOKOPPEINPOBA
HHBIMU
OCTaTKaAMH.

Tema 3.5.
Ycrpanenue
ABTOKOpPEJISALUU

3

Paszgea Ned «Ka

aCTepHLIﬁ AHAJIN3)

Tema 4.1.
KitacrepHslii
aHaIu3.
OCHOBHBIE 3TaNbl
KJIACTEPHOTO
aHaJIn3a.

Tema 4.2.
Mertpuku
pPacCTOSAHUM.
CaoiicTBa
KJIaCTEPOB.
Mertoubl
KJIACTEPHOT O
aHajamn3a.

Tewma 4.3.
Paccrosans
MEXIY
KJIACTEPaMHU.
Metoanl
TPYIIHPOBKHU
KJIACTEPOB.

Tema 4.4.
Hepapxuueckue
METO/IbI
KJIACTEPU3ALIHH.
AriiomepaTuBHbIE
METOJIBI.

Tema 4.5.
Hepapxuueckue
JVBU3HMHBIE
METO/IbI
KJIACTEPU3ALINH.

Tema 4.6.
ITpumepsl
peanu3anuu
HEepapXUYECKUX
METO/I0B
KJIACTEPU3ALIMH.

Tema 4.7.
WrepaTuBHbIE
MeTo bl Meton
K-CPEJIHHX.

Tema 4.8. Meton
K-CPEJIHUX.
Kpurepun




KadeCTBa
KJIaCTCpHU3aluu.

Tema 4.9. Meton
HEYETKUX K- 1 4 5
CpeIHUX

Paznen NeS «Metoabl kiaaccupuranmm»

Tema 5.1.
[Tonsatue
METOJIOB
KJIacCU(UKAIIHH.

Tema 5.2.
Jloructnueckas 4 4
perpeccusl.

Tewma 5.3.
Mertpuku
KayecTBa
KJIaCCH(UKAIUH.

Tewma 5.4.
MeTtpuku
KauecTBa
KJIacCU(PUKALIHH. 4 4
Perymspusanus B
3ajaue
perpeccum.

Tema 5.5.
MeTtonn1

JIEPEBHEB
peLeHuN.

Tewma 5.6.
AncamOmu
JIEPEBHEB 1 4 5
peLeHuI:
CrryualiHblii Jec.

Tema 5.7.
AHcamb6nu
JIepEBHEB
pELICHUI:
I'panueHTHBII
OYCTHHT.

DK3aMeH 36 36

Hroro no 4 8 96 36 144

JUCHUITIINHE

CTpyKTYypa M coep:KaHHe IUCIUNTHHBI

HaumenoBaHue pa3ieioB u
Conep:xanue TeM
TeM
Pa3zgen Nel. «BBegeHue B CTaTUCTHYECKHE METOALI AHAJIN3A JAHHLIX).
Tema 1.1. Beenenue B [Ipeamet auctunianHbl « CTAaTUCTUYECKUE METObI AHATIN3a JaHHBIX».
CTaTUCTAYECKUE METOIBI OcHoBHbIE THUTIBI JaHHBIX. OCHOBHBIE JTambl AMIUPUYECKOTO
aHaIn3a JaHHBIX. uccienoanus. UHGopManmoHHbIN MOIX0/] K aHATU3Y JAaHHBIX.

10




HaumenoBaHue pa3ieioB U
TeM

Conep:kanue Tem

Tema 1.2. MeToant
MIePBUYHON 00pabOTKH U
MPEJICTABICHUS JTAHHBIX.

Mertonbl npenobpaboTKH AaHHBIX. ['pynmnupoBKa JaHHBIX. MeTobl
HOpMaJIM3alMy WIN CTaHJApTU3aLNU JaHHBIX. [Ipunoxkenue meTon0B
00pabOTKM AAHHBIX K PEIICHUIO MPAKTHUECKUX 3ajau.

Tema 1.3. Metoab!
BBISIBJICHUS U YCTPAHCHUS
aHOMAJILHBIX HAOIOAEHUI.

AHoMallbHBIE HaOmoIeHuss uium  «BblOpock». Krnaccudukanus
aHoMmanpHBIX ~ HaOmomenmit.  Kputepuit  CmupHoBa-I'pab0ca.
Kpurepuii Turbena-Mypa. Kpurepuii Hpsuna. ['paduueckue
METOJIbI  BBISBIICHUS  AHOMANBHBIX  HAOMIOJAEHWH.  MeToabl
yCTpaHEHUs] aHOMaJIbHBIX HAOIIOACHUN

Pa3nesn Ne2. «MHokeCTBeHHBII KOPPeIsiiMOHHO-perpeccHoHHbIN aHanu3. Kilaccnueckas

MO/1eJIb MHOKeCTBEHHOI perpeccum»

Tewma 2.1. KoppensiuunonHo-
pEerpecCUOHHBIN aHaAIH3.

OOumii BuJ Mozenu MHOXKECTBEHHOM perpeccuu. Knaccuduxanms
perpeccud W Koppeiasiuuu. Mojelnb MHOXECTBEHHOM JIMHEHHOM

Mopenb MHOKECTBEHHOU perpeccun. Marpuunas ¢opma. MHK-oneHkn TeopeTHuecKux
perpeccum. KO3(QQUIMEHTOB. OTambl MOCTPOCHUS MOJEIN MHOMXKECTBEHHOU
PErPECCHH.

Tema 2.2. ®UKTUBHBIE
nepemennsie. Kpurepunii Yoy
MPOBEPKHU OJTHOPOTHOCTH.

@DUKTUBHBIE IEPEMEHHBIE BO MHOKECTBEHHOU perpeccun. Kpurepuii
Yoy aHanm3a CTPYKTYpHBIX W3MeHeHuH. Mertoabl (popmupoBaHus
BBIOOPKU HaAOMIO/IeHUN (DUKTUBHBIX MEPEMEHHBIX IJI MOCTPOCHHS

PETrPECCHH.
Tema 2.3. MHOXeCTBEHHbIE Yactabii KO3 puIreHT KOppesaLny, ero CBOMCTBA.
K03 puLHeHTH! Koppesiuuu. | MHOXXeCTBeHHbIH ko3dduuuent xkoppensuuu. CoiicTBa. YacTHBbI
koopdunuent agerepmuHanmu. KodpOUIHMEHT eTepMHUHAIUH.
CaolicTBa.

Tema 2.4. CtaTucTHYECKHI
aHaJn3 aJeKBaTHOCTHU
MOJICITH MHOKECTBCHHOM
perpeccuu.

Teopema [I'aycca-MapkoBa. Craructuueckue cBoiictBa MHK-
ouneHoK. [IpoBepka THIOTE3 O CTATUCTUYECKOW 3HAYUMOCTH
TeopeTndeckux Kodddumento perpeccun. [IpoBepka rumoressl o
CTaTUCTUYECKOMN 3HAYUMOCTH YPaBHEHHUS perpeccum.
Jucnepcuonnslii ananus. [lucnepcuonHoe ortHouieHue Puiepa.
JloBepuTenbHblE MHTEPBAIbBI JUIsl TEOPETHUECKUX KOA(PPHUIMEHTOB
perpeccun. [lpakTudeckass peanus3anusi HPOBEPKU aJE€KBATHOCTH
MOJI€JIM MHOXKECTBEHHOM pErpeccuu

Tema 2.5.
MynpTHKOIIIMHEAPHOCTD
(bakTopoB.

MynpTukonnuHeapHocTh paktopos. [IpuzHaku
MYJIbTUKOJUIMHEAPHOCTH. METObI BBISBIICHUS
MYJIbTUKOJUIMHEAPHOCTH. METO bl yCTpaHEHUS
MYJIbTUKOJUIMHEApHOCTH. [locnencTBust MyJIbTUKOJIIIMHEAPHOCTH.

Paznen Ne3d. «O0001mennas

JHUHelHasE MoJieJIb MHOKeCTBEHHOM perpeccun. Perpeccuonﬂble

MOJI€JIM C ABTOKOPPEJIMPOBAHHBIMHA OCTATKAMM

Tema 3.1. O00OmIeHHasK
JUHENHas MOJEIb
MHO>KE€CTBEHHOW PErPECCUH.

O06oOmieHHas JMHEHHas MoJeldb MHOMKECTBEHHOM perpeccuu.
O606mennbiit MHK. Teopema Alitkena. B3semennsiit MHK.

O6061enusit MHK
Tema 3.2. o
I'erepockenactnunocth. [ 'paduueckuit  aHammM3 OCTaTKOB  Ha
I'eTepocke1acTUYHOCTD. .
rerepockenactuyHocTh. Tect [ombdenbaa-Keannra. Tect Vaiira.
MeToab! BEISIBICHUS %
Tect I'neitzepa.
reTEePOCKETACTUYHOCTH.

Tewma 3.3. B3BenieHHsbIH
MHK. Ycrpanenue
reTepOCKEeTaCTUYHOCTH.

JByxXypoBHEBast JTACIIEPCHSI. B3BemenubIi MHK.
[TponopuHOHATBLHOCTh JUCTIEPCUN CIYYaHHBIX OMIMOOK 3HAYEHUSM
00BsCHSIONIEH MEepeMEeHHON. 3aBUCHUMOCTh JUCHEPCUU CIy4YailHBIX
OmMOOK OT 3HaueHUil oOBsCHALIEH nepeMeHHOH. I[Ipumepsl
YCTPAHEHUS T€TEPOCKETACTUYHOCTH.
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HaumenoBaHue pa3ieioB U
TeM

Conep:kanue Tem

Tema 3.4. PerpeccuoHHble
MOJIEIH C
ABTOKOPPETNPOBAHHBIMU
OCTaTKaMH.

[lonsiTie aBTOKOPpPENALMHU OCTAaTKOB. [IpUUYMHBI aBTOKOPpPENALIHHU
octatkoB. I'paduueckuii anamus ocratkoB. Kpurepumii JlapOuna-
Yotcona. Tect bpeyma-I'ondpu.

[Ipumepbl NpakTHUECKON pealu3alud KpPUTEPHUEB
ABTOKOPPEJISLIMKA OCTATKOB.

MIPOBEPKU

Tema 3.5. YcTpanenue
ABTOKOPPEISALIUU

Meron  B3BemenHoro MHK  gns cioydas  mopenn ¢
ABTOKOPPEIMPOBAHHBIMU OCTaTKaMH. METOAbl MOCTPOCHHS OIICHKU
kod(duimenTa aBTOKOPPEIAIMA TEPBOTO  MOpsiaka. MeTobl
MOCTPOCHHUS OLEHKH KOd(pHIMeHTa aBTOKOPPEISIHMHA TEPBOTO
MTOPSIIKA.

Paznea Ne4 «KnacrepHblii aHa1u3»

Tema 4.1. KnactepHblii
aHanau3. OCHOBHBIE 3Tarbl
KJIACTEpHOT0 aHAJIHN3a.

Ilousrue KJIIaCTCpHOr'o aHajiu3a. OCHOBHBIE 3TaIlbl KJIaCTCPHOTI'O
aHaJiu3a. HpGI[CTaB.HeHI/Ie JaHHBIX B 3ada4€ KJIACTCpU3aluu.
OCHOBHBIE 3aaa4i U IPUII0XKCHUA KJIIACTCPHOI'0 aHaJIn3a.

Tema 4.2. Metpuku
pacctostHuii. CBolicTBa
KJIaCTEPOB. MeToabl
KJIACTEpHOTO aHAIHN3a.

Metpuku paccrosiHuil. CBoiictBa MeTpuk. CBOICTBa KJIacTEpOB.
Krnaccudukanus MEeTo10B KIIACTEPHOTO aHAJIH3A.

Tewma 4.3. PaccTostHusI MEeXIY
KJacrepamu. Metobl
TPYIITHUPOBKH KJIACTEPOB.

Paccrosinus mexay kiacrepamu. MeTobl TPyIIIUPOBKHU KIAaCTEPOB.
JucnepcuoHHbIE METOABI TPYIIIIUPOBKU KIIACTEPOB.

Tewma 4.4. Uepapxudeckue
METO/IbI KJIACTEPU3AIIHIH.
ArJj0MepaTUBHBIC METOJIBI.

Wepapxuueckre METOIbI KiIacTepu3alluu. AJTOPUTM peau3ariu
arJIoMepaTUBHBIX METOJOB. Hepapxuueckue araoMepaTuBHbIC
METO/IbI KJ1acTepu3aunu. [IpakTnueckoe npuaoKeHue.

Tema 4.5. Uepapxuueckue
JIUBU3UMHBIE METOJIbI
KJIACTEPU3ALIHH.

I/IepapXI/I‘leCKI/Ie AUBU3HUMHBIC MCTOBI. AJIFOpI/ITM pealin3ainin
JWBU3UMHBIX MCTOJ0B KJIaCTCpU3aIuu. I/IepapXI/I‘ICCKI/Ie
JAWBU3HMMHBIC MCTO/IbI KJIACTCPHU3AIUN. HpaKTI/I‘leCKoe IMPHUIIIOKCHHUC.

Tema 4.6. [Tpumepst
peanu3ay HepapxXuuecKux
METO]IOB KJIaCTepHU3alNH.

[Tpumep peanu3anuu arJoMepaTMBHOIO  aJIropuTMa.
peann3aluy JUBU3UMHOTO aorputma. Jleniorpamma.

ITpumep

Tema 4.7. UtepaTuBHbIC
MeTOIbl. MeToa K-CpeHUX.

WrepatuBubie Metoasl. Merton k-cpennux. Ilpumep peanuszanuun
METO/A K-CPEIHHUX.

Tewma 4.8. Metoa k-cpeaHuX.
Kpurepun kauectpa
KJIACTEPU3ALIHH.

@OyHkioHansl  kadectBa  pasOuenus. Kputepum  kadectBa
kiactepusanuu. CTaTUCTHYECKHUE KPUTEPUN KayecTBa pa30rueHusl.

Tema 4.9. Mero1 HEUETKUX
K-CpPEIHUX

Meton HeueTkux k-cpemnux. DyHKIMOHANBI KadecTBa pa3OUEHHUS.
[Ipumep peanuszanuu METOIA HEUETKUX K-CPEIHUX.

Paszpnen NeS «Metoasbl kaaccupuranum»

Tema 5.1. IlousaTe MeTOOOB
KJIacCU(PUKALINH.

ITocTtanoBka 3agavuu KJ'IaCCI/I(I)I/IKaI_II/II/I. OcHOBHbBIE MCETOBbI

knaccudukanuu. [Tpumeps 3a1au kimaccuduxauu.

Tema 5.2. Jloructnueckas
perpeccusl.

OO6muii Bua noructuyeckoil perpeccuu. OlleHKa JOTHCTHYECKOMN
perpeccui. [lonarue cOanaHcHpoBaHHOM BEIOOPKU. MeTO/IbI OLIEHKH
apaMeTPOB JOTMCTUYECKOM perpeccum.

Tema 5.3. Metpuku kauecTBa
KJIacCu(pUKaIH.

Metpuku kayecTBa kKinaccupukanuu. Marpuna omubok. [lons
MPaBWIbHBIX OTBETOB, TOYHOCTb, MOJHOTAa. I[lpumepsl pacueta
METPHUK KauecTBa KJIACCH(PHUKAIIHH.

Tewma 5.4. MeTpuku kauecta
KJIaccU(UKALIUH.

ROC-xpuBas, miomans mon KpuBoid. Ll-perymspmszamms. L2-

perynsipuzauusi. [locrpoenrie ROC-kpuBoi.
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HaumenoBaHue pa3ieioB U
Conep:kanue Tem

TeM
Perynspusanus B 3anaue
perpeccuu.
Tema 5.5. Meroas! nepeBbeB | [lepeBbst pemieHuil. OCHOBHBIE QJITOPUTMBI ITOCTPOECHHUS JIEPEBHEB
peLICHU. petieHnii. OCHOBHBIE AJITOPUTMBI IOCTPOCHUS IEPEBbEB PEIICHU.

Tema 5.6. AncamOamn
JIEPEBbEB PEIICHUN:
Cryyaiinblii Jec.

Tema 5.7. Aucambnu
JIEPEBbEB PELICHUN:
I'pagueHTHBII OYCTHHT.

[Monsitne ancambneidt pemenmii. Cnyuaiiaeii  nec.  Ilpumep
MPAKTUYECKOW pealn3alyy aIropuTMa Clly4aitHoro Jieca.

I'panuenTtHbIil OycTunr. Peanu3anus ancamOieit pemenuid. [Ipumep
MPaKTUYECKOU peain3aliy ajlropuTMa rpaJueHTHOr0 OyCTHHTa.

3aHATHA CEMHUHAPCKOIO THUIIA
(IlpakTHyecKue 3aHATHA)

OO01ue pekoMeHaaluy Mo MOATOTOBKE K MPaKTUUEeCKUM 3aHATUAM. [Ipu moaroroske k padore
BO BpeMs NPOBEIEHUs 3aHATUH MPAKTUYECKOIO THUIA CleAyeT OOpaTUTh BHHMAaHHE Ha CIEAYyHOLIHE
MOMEHTBI: Ha MpOIecC IMpeABapUTENbHON IOArOTOBKM, Ha pabOTy BO BpeMs 3aHATUSA, 00pabOTKy
IIOJIyYE€HHBIX PE3YyJIbTaTOB, MCIPABJIECHUE MOJIYUYEHHBIX 3amedaHuil. IIpenBapurenbHas MOArOTOBKA K
yqe6H0My 3aHATUIO HNPAKTHYCCKOI'O THIIA 3aKJIIOYACTCAd B H3YYCHHHU TCOPECTHUYCCKOI0 Marcpuajlia B
OTBEJICHHOE ISl CAMOCTOSITENIbHON PabOThl BpeMsi, 03HAKOMJIEHUE C MHCTPYKTUBHBIMU MaTepHajIaMU ¢
LIEIbI0 OCO3HAHMUS 3a1a4 3aHATUS.

PaboTa Bo BpeMsl poBeIeHHs! 3aHATHS MPAKTUYECKOTO TUIA BKIKOYAET HECKOJIbKO MOMEHTOB:
a) KOHCYJIbTUPOBAHHE OOYyYaroUIMXCs MPENoAaBaTesiMU C LIEJbI0 MPEIOCTABICHUS UCUEPIbIBAIOLIEH
uHpopMalny, HEOOXOIUMOM /JIsl CAMOCTOSITEILHOI'O BBINOJIHEHUS MPEATIOKEHHBIX IPEenoiaBaTesieM
3agad, 0) CaMOCTOSTENFHOE BBINOJHEHHE 33aJaHUW COTJIACHO 0003HAuYeHHON Y4eOHOW HpOTrpaMMoii
TEMaTHKHU.

Pazgen Nel. «BBeieHne B cTaTHCTHYECKHE METO/IbI AHAJIU3A TAHHBIX).
Tema 1.1. BBenenue B cTaTUCTHYECKHE METOAEI aHAJIN3A JaHHBIX.

1. Knaccudukanus 3agad aHain3a JaHHBIX: ONUCATENbHBIN, AMAarHOCTMUYECKHUM, MperIcKa3aTeNbHbIH,
MIPEICHIBAIOIINEN aHATH3 — MPUMEPHI U3 TPAKTHKH.
2. O030p OCHOBHBIX CTATUCTUYECKMX IOHATUH: T'eHepajbHas COBOKYIIHOCTb, BbIOOpKa, MPHU3HAKH,
IIKAJIbI U3MEPEHUs (HOMHHAIBHAS, TIOPSIKOBAsl, MHTEPBAIbHAS, OTHOIICHUH ).
3. 3HaKOMCTBO C HWHCTpyMeHTamu aHanu3a: Python (pandas, scipy, statsmodels), R, Excel —
BBITTOJIHEHHUE MTPOCTOTO pacuéTa CPeTHETO U AUCIIEPCHH.

Tema 1.2. Metoas! nepBUYHON 00paOOTKH U NIPEICTaBICHUS JaHHBIX.
1. ITocTpoeHne 4acTOTHBIX TaOIUIL, THCTOTPaMM, box-plot’oB 17151 KOJTMUYECTBEHHBIX M KaTeropHaibHbIX
MEPEMEHHBIX.
2. Pacuér OCHOBHBIX OIUCATEIbHBIX CTATUCTHK: CpelHee, MeAHaHa, MOJa, JUCIEepCHs, CTaHIapTHOE
OTKJIOHEHHE, KO (HULIMEHT BapUaluy.
3. Buzyanuzanusa pacnpenenenuii u BbIsiBiIeHHe cmemleHni (skewness) u akcrecca (kurtosis) c
nomouisio Python nnm Excel.

Tewma 1.3. MeTo/bI BBISIBJICHUS U YCTPAHEHUSI aHOMATbHBIX HAOIIOICHUH.
1. [Ipumenenue mpasmiia 36 U MEXKKBApTHILHOTO pasmaxa (IQR) ans BeIsIBIEHMS BHIOPOCOB.
2. I'pacduueckoe oOHapyxeHHe aHOMAHIA: scatter plot, box plot, Z-score heatmap.
3. CpaBHeHue cTpareruii oOpaOOTKM BBIOPOCOB: yjaalneHWe, 3amMeHa (MeIuaHOW/CpeaHUM),
TpaHcpopmarlus (Jorapu@MUpoBaHUE), COXPAHEHUE C TIOMETKOM.
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Pasnen Ne2. «MHoOkeCTBEHHBII KOPPeISIHMOHHO-PerpecCHOHHbIN aHanu3. Knaccuyeckasn
Mo/ie/JIb MHOKeCTBEHHOI perpeccum»
Tema 2.1. KoppenainoHHO-pErpecCUOHHBIN aHanu3. Mozellb MHOKECTBEHHONW PETPECCHH.
1. ITocTpoenne Moaen MHOKECTBEHHOW JIMHEWHOU perpeccuu B Python (statsmodels) wim Excel Ha
OCHOBE peaJbHbIX JIaHHBIX (HAIIpUMED, LIEHBI Ha JKUJIBE).
2. UnTepnperanus k03P GUIIUEHTOB PErpecCuy U CBOOOIHOTO YICHA.
3. Pacuér u aHanmm3 MaTpUIIBbl MAPHBIX KOPPEISALUI MEXTy TPU3HAKAMH.

Tema 2.2. ®uktuBHbIe IepeMeHHbIe. Kputepuit Yoy npoBepkr 0JHOPOIHOCTH.
1. KonupoBanue KaTeropualbHBIX MPHU3HAKOB C MOMOINBI0 dummy-nepeMeHHbIX M BKIIOYCHHUE UX B
PErPECCHOHHYIO MOJIEINb.
2. ITpoBepka TUIOTE3BI O CTPYKTYPHBIX CIBUTAX: MpUMeHEHHe Kputepus Yoy Ha pa3OueHuu BHIOOPKU
(Hanpumep, 10/Tocie MaHAEeMUN ).
3. MnTepnperanus pe3yabTaToOB MOJIENIN C (PUKTUBHBIMU EPEMEHHBIMH (3PQPEKT «TPYIIIBI»).

Tema 2.3. MHOXecTBEHHBIE KOI(DDUIIEHTHI KOPPEISIUH.
. Pacuér ko3 dunmenTa MHOKeCTBEHHOM Koppessauu R u kos(duimenta nerepmunanuu R2,
. Cpasrenne R? u ckoppeKTHpoBaHHOTO R%j Ipy 00aBIeHNN HOBBIX MPU3HAKOB.
3. AHanu3 BKJaga Kaxaoro pakropa B 00bSICHEHHE TUCTIEPCUH 3aBUCHMOM IEPEMEHHOA.

N -

Tema 2.4. CtaTucTHUeCKU aHAIU3 aJIEKBATHOCTH MOJIEIIM MHOXKECTBEHHON PErpecCHH.
. [IpoBepka 3raunmocTu Moenu B ienioM (F-tect) u oTaensHbIX K03 PunneHToB (t-Tecr).
. AHaJIN3 OCTATKOB: ITPOBEpKa HOpMalIbHOCTH (rpaduk Q-Q), roMOCKE1aCTUUYHOCTH, ABTOKOPPEIISALIUY.
3. Unreprnperanus p-value u JOBEpUTEIBbHBIX HHTEPBAIOB KO PHUIIUCHTOB.

N -

Tema 2.5. MyJIbTHKOJITHHEAPHOCTH (DAKTOPOB.
1. Beruncnenue VIF (Variance Inflation Factor) m1st olieHkr MyJIbTUKOJIIMHEAPHOCTH.
2. YcTpaHeHHe MYJIbTUKOJUTMHEAPHOCTH: UCKITIOUEHHE IPU3HAKOB, 00beannenmne, PCA.
3. AHanu3 MOCIENCTBUI MYJIbTUKOJUIMHEAPHOCTH: HEYCTOMYUBOCTh KOI(PQPHUIIMEHTOB, 3aBBIIICHHBIE
CTaH/IaPTHBIC OITHOKH.

Pa3nesn Ne3. «O6o01mennas TMHelHasi Mo/le/Ib MHOKeCTBEeHHOH perpeccun. Perpeccuonnble
MO/IeJIN ¢ aBTOKOPPEJIHPOBAHHBIMH OCTATKAMID)
Tema 3.1. O0o01IeHHas TMHENHHAs MOJIeb MHOKECTBEHHOM perpeccuu. O0o6menHsiii MHK
1. ITocranoBka 3agaun OMHK: koraga o6srunsiii MHK Henmpumenum.
2. Peaymzanus B3Bemennoro MHK B Python (statsmodels. WLS) na mpumMepe rerepockeqacTUIHBIX
JAHHBIX.
3. CpaBnenue oneHok napamerpos mo MHK u OMHK.

Tema 3.2. I'erepockesacTUUHOCTb. METO/IbI BBISIBJICHUS IT€TEPOCKEIACTUYHOCTH.
. I'padmueckuit ananus: rpauk OCTaTKOB VS NMPEACKa3aHHbIX 3HAUEHUH.
. [Ipumenenue tectoB: bpeyma-Ilarana, Yaiira, IN'onndenna—Ksanara.
3. MnTepnperanys pe3yabTaTOB TECTOB M BBIBOJ] O HATMYHUU/OTCYTCTBUU F€TEPOCKETACTUYHOCTH.

N -

Tema 3.3. B3semennsiiit MHK. ¥YcTpaneHnne rerepocke1acCTUUHOCTH.
. O11eHKa BECOB HAa OCHOBE JMCIEPCHH OCTAaTKOB.
. [loctpoenue Mmoaenu ¢ ucnonb3zoBanrueM WLS u cpaBHeHue e€ kauectBa ¢ OLS.
3. IIpoeepka octatkoB mociie WLS Ha TOMOCKEIaCTHYHOCTbD.

N -

Tewma 3.4. PerpeccnOHHBIE MOJIENHN C ABTOKOPPEIMPOBAHHBIMM OCTaTKAMM.
1. BeisiBieHMe aBTOKOPpENALUU: TpaduK OCTaTKOB BO BpeMeHH, Koaduruent Japouna—yYorcona.
2. [loctpoeHre Moaenu BpPEMEHHOTO psjfa (HampuMep, TMPOJNAXH TII0 Mecslam) | aHalu3
aBTOKOPPEJISALIUN OCTATKOB.
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3. UnTepnperanys mNOCIEICTBHM aBTOKOPPENALMHU: CMEIICHHWE CTAaHAAPTHBIX OIIMOOK, HEBEpHBIC
BBIBOJIbI O 3HAYUMOCTH.

Tema 3.5. YcTpaneHue aBTOKOpPPEISIIUN
. [Ipumenenne merona Koxpana—Opxkarra wiu [Ipaiica—YuHCTEHA U1 KOPPEKLIMHU MOJIEIH.
. Ucnionp3oBanue aBroperpeccuonnor Mmoaenu (AR(1)) ams MoaemupoBaHust OCTATKOB.
3. CpaBHEHHE KauecTBa MOJICIH JI0 U MOCIIe YCTPAHEHUS aBTOKOPPEIISALIUH.

N -

Paznen Ne4 «KitacrepHblil aHaIu3»
Tema 4.1. Knacrepnsiii ananu3. OCHOBHBIE ATalbl KJIaCTEPHOTO aHAIM3a.
. @opMyIHUpOBKa IIeJIN KJIACTepU3aLUU: CerMEHTAIUs KIIMEHTOB, KJIaCCU(UKAIUS TOBAPOB U T.II.
. [loaroroBka nanueix: Macmradupoanue (StandardScaler, MinMaxScaler), kogupoBanue.
3. Beibop uncna kimactepoB: MeTon J0KTs, silhouette score.

N -

Tema 4.2. Metpuku pacctosinuii. CBOMCTBa KJIACTEpOB. MeTO1bl KJIIACTEPHOTO aHAJIN3A.
1. CpaBuenue merpuk: EBkianmaoBo, MaHX3TTEHCKOE, KOCUHYCHOE pacCTOSIHHE — Ha OJHOM Halope
JTAHHBIX.
2. AHanM3 KOMIAKTHOCTH U Pa3/IeIMMOCTH KIacTEPOB.
3. Knnaccudukanust MeTo10B: UEpapXUyecKue Vs UTepaTuBHbIC.

Tewma 4.3. PaccTostHust Mexay KiacrepaMu. MeToibl TpylnIMpOBKU KJIaCTEPOB.
. Peanu3zanus pa3sHbIX CBS30K: OJTHORJIEMEHTHAsI, [TOJIHAsS, CPEAHSIS, LIEHTPOUHASI.
. Biiusnue tuna cBsi3u Ha popMy U KOJIMYECTBO KIACTEPOB.
3. Buszyanuzanus 1eHaporpaMMbl C pa3HBIMU METOJIaMH CBSI3H.

N -

Tema 4.4. epapxuueckue METObI KJIACTEPU3ALUU. ATTIOMEPATUBHBIE METO/IbI.
. [loctpoenue arnmoMepaTuBHON KiacTepu3alliy BPyUHYIO (Ha MajJoM Habope TOuYeK).
. Peanmuzanus ¢ momompto scipy.cluster.hierarchy B Python.
3. MnTepnperanus JeHIporpaMMbl ¥ BEIOOp MOPOra OTCEUEHUs.

N -

Tema 4.5. Uepapxnueckue TUBU3UMHBIE METO/IbI KJIACTEPU3ALINH.
. CpaBHEHUE arloMepaTUBHOTO U JJUBU3UMHOTO MOAXO0/I0B.
. [Ipumep npumenenus quBusumMHoro merosa (DIANA) Ha cHHTETHYECKHX TaHHBIX.
3. O6cyxeHre BEIYUCITUTEFHON CII0)KHOCTH M TPUMEHHUMOCTH.

N -

Tema 4.6. Ilpumeps! peanu3aniy HEPapXuIeCKUX METOJIOB KIIACTEPH3AIIHH.
1. Knacrepusanusi KJIMEHTOB MO TMoBeneHUYeckUM JaHHbIM (RFM-ananu3) c¢ wucnonp3oBaHHEM
MEPapXUIECKOTO METO/IA.
2. Busyanuzanus kiactepoB Ha 2D-rpaduke mocie nonmxkenus pasmeprnoctu (PCA/t-SNE).
3. OreHka KavecTBa KJIacTepoB: BHYTpUKIacTepHas nucrepcus, silhouette score.

Tewma 4.7. UtepatuBHbie METOBI. METO/ K-CPEIHUX.
. Peanuzanus anropurma k-means ¢ Hys1s (Ha Python) u cpaBaenue ¢ sklearn.
. AHaIM3 9yBCTBUTEJIHHOCTH K HaUaJbHBIM IIeHTpaM (random_state).
3. [Ipumenenne k-means k 3aj1ade cerMeHTalUU CTYAEHTOB 10 YCIIEBAEMOCTH.

N -

Tema 4.8. Meron k-cpeauux. Kputepun kauecTa KiacTepHu3aluu.
. Pacuér cymMBbI KBaipaTOB paccTOSIHUMN A0 HEHTPOU 0B (inertia).
. [loctpoenue rpaduka "nokrs" u silhouette plot st Be160pa ontumansHoOro K.
3. CpaBHEHHE YCTOWYMBOCTH KJIACTEPOB MIPH MHOTOKPATHOM 3aITyCKe.

N -

Tema 4.9. MeTo1 HEUETKHUX K-CPEAHUX
1. Peanuzanus Fuzzy C-Means (Hanpumep, ¢ momolnsko oudnuoreku scikit-fuzzy).
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2. HTepnperanus CTerneHel NpUHaIe)KHOCTH 00BEKTOB K KIIacTepaMm.
3. CpaBHeHHE YETKON W HEYETKOM KIaCTEpHU3aIlUK HA JAaHHBIX C IEPEKPBITUEM TPYIIIL.

Pazgea NeS «Metoabl kKiaccu(purkanmm)
Tema 5.1. [lonsiTHEe METOIOB KJIaccH(pUKaLIUN.
1. Knaccudukamus 3aqaq: OnHapHas vs MHOTOKJIACCOBasi, cOalaHCHPOBaHHBIC VS HeCOaTaHCUPOBAHHbBIC
BEIOOPKH.
2. [Tpumepbl NIpUKIAAHBIX 3374 KPEAUTHBIA CKOPUHT, IMarHOCTHKA, CriaM-(QUITbTpaITusl.
3. Paznenenue naHHbIX Ha train/test, crpaTudukaus.

Tema 5.2. Jloructruueckas perpeccus.
. [TocTpoenue moenu toructudeckoii perpeccuu B Python (sklearn.linear model.LogisticRegression).
. MaTepnperanust KOOQPUIIMEHTOB U BEPOSITHOCTEH.
3. [Toctpoenne ROC-kpuBoii u pacuér AUC.

N -

Tema 5.3. MeTpuku KauecTBa Kiaccu(uKauu.
. [Toctpoenue confusion matrix u pacuér accuracy, precision, recall, F1-score.
. AHaJIM3 METPUK B 3aBUCUMOCTH OT MOPOra KiacCu(UKaIuu.
3. [IpumeHeHre METpUK K HecOaTaHCUPOBAHHBIM JaHHBIM (HarpuMep, OOHapyKeHHE MOILICHHUYECTBA).

N -

Tema 5.4. MeTpuku kauecTBa kiaccudukanuu. Peryssipusaius B 3a/1aue perpecCcHy.
. Cpauenue L1 (Lasso) u L2 (Ridge) perynsipusanuu B JJOTUCTHYECKONW PETPECCHH.
. [lon6op runepnapamerpa peryisipusanuu (C) ¢ MOMOIIBIO KPOCC-BAIUIAINH.
3. AHanu3 BIMSIHAS PETYJSIPU3AIK Ha TIEPe00yICHNE U HHTEPIPETHPYEMOCTb MOJICIH.

Tema 5.5. MeTobl IepeBLEB PELICHUIA.

. [Toctpoenue nepepa pemenuii (sklearn.tree.DecisionTreeClassifier) u Bu3yanuzanms.
. AHaJIN3 BaKHOCTH MTPU3HAKOB TI0 JCPEBY.
3. Hactpoiika runepmapametpoB: Tiayouna, min_samples_split, kpurepwii (gini/entropy).

N -

N -

Tema 5.6. Ancambnu nepeBbeB penienuit: CiydaiiHbIi Jiec.
. O6yuenue monenu Random Forest u cpaBHeHHEe C OJUHOYHBIM JIEPEBOM.
. O11eHKa BaKHOCTH TIPU3HAKOB T10 CITyYalHBIM JIECAM.
3. [Togbop uncna nepeBbEB U APYTUX TUTIEPIIAPAMETPOB.

N -

Tema 5.7. Ancambiu nepeBbeB pemieHuil: ['paareHTHbIN OyCTHHT.
. Ooyuenune monenu Gradient Boosting (sklearn.ensemble.GradientBoostingClassifier).
. CpaBHeHHUE NPOU3BOAUTENBHOCTU U cKOpocTH 00yueHus ¢ Random Forest.
3. Ucnonb3oBanne XGBoost/LightGBM st mOBBIIIEHNsT Ka4ecTBa MpeICKa3aHui.

N -

Paznen 5. YueGHo-MeToaM4ecKkoe obecrniedeHHe CAMOCTOSATEIbHOI padoThl 00yYalOIINXCH
10 JMCHUILIMHE

Hapsu:[y C YTCHUEM HGKHI/Iﬁ 1 MPOBCACHUCM IMPAKTUICCKUX 3aHATHI HEOTHEMIIEMBIM YJIEMEHTOM
yueOHOTo Inpolecca ABIseTCs camocmoamenvhas paboma. IIpu caMocTosTeTbHON paboTe JOCTUTaeTCs
KOHKpPETHOE YCBOEHHE Y4eOHOT0 MaTepuaa, pa3BUBaIOTCS TEOPETUUECKHE CIIOCOOHOCTH, CTOJIb BaXKHbBIE
JUI YCHEIIHOW MOATOTOBKM M 3aIIMTHI BBITYCKHOM paboThl GakamaBpa. DOpMbI CaMOCTOSATENbHON
paboThl, 00ydaeMbIX MOTYT OBITh pa3zHo0Opa3HbiMHU. CaMocTosiTebHAs padoTa BKIIOUYAET: M3YUCHHUE
JUTEpaTypsbl, BEO-peCcypcoB, OLEHKY, 00CYKJIEHHE U PeLieH3UpOBaHNe MyOJIMKyeMbIX CTaTeH; OTBETHI Ha
KOHTPOJIbHBIC BOITPOCHI; peIICHUC 3aJa4, CaMOTCCTHUPOBAHUC. Brmmonmaenne BCEX BUI0B
CaMOCTOSITENTbHON Pa0bOThI YBSI3bIBAETCS C U3yUYEHUEM KOHKPETHBIX TEM.

Tunossle 3aJaHus IJIs CaMOCTOﬂTCHLHOfI, MMpEaACTaBJICHBI B (1)0H,216 OLCHOYHBIX CpPCACTB IIO
JUCLIUIUINHE.
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5.1. UnauBuayabHbIE 3aJaHNS JAJI51 KYPCOBBIX PadoT
KypcoBast paboTa mo3BoJisieT BBISIBUTh CTENCHb BIAJCHUS 0a30BBIMH 3HAHUSMH, YMCHUSIMH
HGOGXOI[I/IMBIMI/I JUIA OGy‘-ICHI/ISI, nu OHPGI[CJII/ITB ypOBGHL BJIAACHUSI HOBBIM MaTepI/Ia.IIOM. PGKOMCHIIaI_[I/H/I
0 TOATOTOBKE, 0()OPMIICHHIO W 3allIUTEe KypCOBOH pabOTHI (KypCOBOTO MPOEKTA), MPEAYCMOTPEHHOM
y‘-IGGHbIM IIJTaHOM, U3JI0XKCHEI B MCTOIII/I‘-IGCKI/IX yKa33,HI/ISIX 10 COOTBGTCTByIOH.[CfI JOUCIHUIIIINHEC.

5.1.1. IlpuMepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)
Kypcosas paboma ne npedycmompena yueoHvIM NAAHOM.

Pazjnen 6. OueHouHble 1 METOAMYECKHE MATEePHAJIbI 110 00pa30BaTe/IbHOM MporpamMme
(poH1 OLIEHOUYHBIX CPEACTB) ISl MPOBEAEHUS TEKYIEro KOHTPOJISl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCcTAlluN

B nporiecce ocBoeHust yueOHOM AUCHUIIINHBI ISl OLIEHUBaHUS C(HOPMHUPOBAHHOCTHU TPEOyEeMbIX
KOMITETEHITHI UCIIOJIb3YIOTCS OIICHOYHBIE MaTepuabl ((POHIBI OIIEHOYHBIX CPEJICTB).
TunoBble TeCTOBbIE 3aJaHUsl, TUMOBBIE MPAKTUUYECKUE 3a/IaHUsI, TUIIOBbIE 3aJaHUs JJII KOHTPOJIbHBIX
paboT 1 Marepuanbl A AUArHOCTHYECKOW paboThl MpeACTaBiIeHbI B (DOHJIE OLIEHOYHBIX CPEACTB IO
muctuminHe. [IpomMexxyTodHast arTecTanus NpoBoAUTCS B popMe 3aueTa/ 3aueTa ¢ OI[eHKOM/9K3aMeHa.

6.1. MaTepuaJbl 1Jisl OleHKHU Pe3yJIbTATOB MPOMEKYTOUHOI aTTecTAlNU

Ilepeyenns BOpoCoOB I MOATOTOBKH K IPOMEKYTOYHOM aTTeCTALlUH
1. OcHoBHBIE 3TAIBI SMIIUPUUECKOTO UCCIIEJOBAHMUSI.
2. JlucKkpeTHble, HelpepbiBHbIE NaHHbIE. [IpocTpaHcTBeHHast BbIOOpPKA, BPEMEHHOW psiji, MaHENbHbIE
JTaHHbIE.
3. AHoManbHble HabmoaeHus. Kputepuu npoBepku aHOMaabHOCTH HAOIOACHUH.
4. OOuwmii BUJI MOJEIN MHOXECTBEHHOM perpeccuu. JIMHeWHas MOJellb MHOKECTBEHHOW PErpeccuu.
Marpuynas ¢popma.
5. OCHOBHBIE MPEIOCHUIKH PETPECCUOHHOTO aHaiau3a. Meto HanMeHnbInux kBaaparoB. MHK-omenku
rapaMeTpoB MHOKECTBEHHOM TMHEeNHOH perpeccun. Teopema ['aycca-Mapkosa.
6. Cratuctuyeckue cBoiictBa MHK omnenok. [IpoBepka rumore3bl O CTaTUCTHYECKOW 3HAYMMOCTH
TEOPETUYECKUX KO3((UIIMEHTOB perpeccu. JloBepUTENbHbIE HWHTEPBAIbl I  TEOPETHUYECKUX
K03 (HULINEHTOB.
7. YactHblil K03 ULIMEHT KOoppemnsuuu, MHOXKECTBEHHBbIH Kod(duuueHTt koppemsuuu. IIpoepka
TUIOTE3bI O CTATUCTUYECKOM 3HAUMMOCTH YaCTHOTO KO3 PUIIMEHTA KOPPETSALUH.
8. Konpuuuent nerepmunauuu. CpoiictBa. JlucnepcuonHoe otHomenue Pumepa. I[Iposepka
TUIOTE3bI O CTATUCTUYECKOW 3HAUMMOCTH YPaBHEHHUS PETPECCUU.
9. O60061eHHAas TMHEHHAst MOJIeNIb MHOXKECTBEHHOU perpeccun. O606mennsiii MHK.
10. 'oMOCKeTaCTUYHOCTh,  T€TEPOCKENAaCTHYHOCTh.  KpuTepuum  TpOBEpKH  OCTAaTKOB  Ha
reTepOCKENaCTUYHOCTb. METO/IbI YCTPAHEHUS F€TEPOCKENACTUIHOCTH.
11. ABTokoppensius octaTkoB. Kputepuu npoBepku aBTOKOPPEISAIUHU. Y CTpaHEHNE aBTOKOPPEISALIUY.
12. TlonsTue knactepHoro aHanu3a. OCHOBHBIE 3Talbl KIACTEPHOIO aHAN3A.
13. OcHOBHBIE MepBI CXOJCTBA 00BEKTOB. PaccTosiHue MeXIy 0ObEeKTaMH: OCHOBHBIE BUIBI, (HOPMYITBI
pacuera.
14. CpoiicTBa KkiacTepa: MIOTHOCTh, AUCIEPCHUS, pa3Mepsl, (opMa, OTAEIUMOCTh. PaccTosiHue MexTy
KJIaCTepaMHu: OCHOBHBIE BUJIbI, (POPMYJIBI pacueTa.
15. Uepapxuyeckue arasoMepaTuBHbIE METOIbI: TOHITHE, AITOPUTM peaTr3aluu.
16. Uepapxudeckre AMBU3UMHBIE METOBL: MIOHATHE, AITOPUTM peasTu3alliy.
17. Metoa k-cpeanux: noHsiTue, anroputM peanusanui. OyHKIMOHATIBI KauecTBa pa30ueHus: 00bEKTOB
MeToIoM k-cpenHux.
18. Metox HeyeTkux k-cpemHuX: MOHATHE, ANTOPUTM peann3anui. OyHKIIMOHAIB KaueCcTBa pa30HeHUs
00BEKTOB METO/10M k-cpeiHuX.
19. TlocranoBka 3a1aun kiaccuukanui. OCHOBHBIC METOJIbI KJTacCH(DUKAIIHH.
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20. O0mmit Bug Joructuyeckod perpeccur. OLEHKa JIOTUCTHYECKOW perpeccuu. [loHsTue
cOalaHCUPOBAHHOMN BBHIOOPKH.

21. MeTpukH KayecTBa KIacCU(UKAIIH.

22. MeTtozpl 1epEeBbEB PEIICHUH.

23. Ilonstue ancam6iieit pemenuii. Ciyyaiinsiii gec. I'pagueHTHbINH OyCTHUHT.

6.2. OueHnBaHUE OTBETOB HA BONMPOCHI U BHINMOJTHEHHS 32 JaHUIi IPOMEKYTOYHOI
aTTecTalMu
[Tpu oneHKe 3HaHUH YYUTHIBACTCS YPOBCHb CHOPMUPOBAHHOCTH KOMIICTCHIIHIA:
1. YpoBeHb YCBOCHUS TEOPETUUYECKUX TMOJIOKEHUN UCIUIUIMHBI, TPAaBUIBHOCTH (OPMYIUPOBKHU
OCHOBHBIX TTOHATHH ¥ 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUS (PaKTHYECKOTO MaTrepruaia B 00beMe IpOrpaMMBl.
3. Jloruka, CTpyKTypa B I'paMOTHOCTh M3JI0’KEHHS BOIIPOCA.
4. YMeHue cBs3aTh TEOPUIO C MPAKTUKOM.
5. YMenue nenats 0000IIEHNS, BEIBOIEI.

IlIxaa omeHUBaHNA HA DK3aMeHe, 3a4eTe C OIeHKOH

Onenka Kpurepun BbICTABJIEHUS OLIEHKH
OTau4HO OO0yuaromuiicst 10KEH:
- TPOAEMOHCTPUPOBATH TIyOOKOE€ U MPOYHOE YCBOCHHE 3HAHHI
MIPOrpaMMHOTO MaTepHaa;
- HCUEPIBIBAIOIIE, TIOCIEI0BATEIFHO, TPAMOTHO H JIOTHYECKH CTPOHHO
W3JIOKUTH TEOPETUUYECKUI MaTepua;
- IPaBUWJIBHO (YOPMYIUPOBATH ONPECICHNUS;
- MPOJAEMOHCTPUPOBATH YMEHHUS CaMOCTOSITEIbHOW paboThl C
JINTEPATYPOH;
- YMETb CJIeJaTh BBIBOJIBI IO M3J1araéMOMYy MaTepHaly.
Xopo1io OOyyaromuiicst TOJIKeH:
- TPOJIEMOHCTPUPOBATH JOCTATOYHO IOJTHOE 3HAHUE MPOTPAMMHOIO
Marepuana,
- MPOJEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUECKUX IMOHITHIA,
- JIOCTaTOYHO MOCIJIEIOBATEIbHO, I'PAMOTHO W JIOTUYECKH CTPONHO
M3JIaraTh MaTepHua,
- IPOAEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B TUTEPATYPE;
- YMETh C/EJIaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOJIBI 110 U3JIATaeMOMY
MaTepuany.
Y 10BNETBOPUTENBHO OO0yyaromuiicst TOJIKeH:
- IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3Y4aeMOro MaTepuana;
- MOKa3aTh 00I1ee BlIaJIeHNE TOHATUIHHBIM anmnapaToM AUCITUTUINHBL,
- YMETb CTPOUThH OTBET B COOTBETCTBUU CO CTPYKTYPOU H3JIaraemoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHJyeMyl0 MporpaMmoil yueOHyo
JIUTEPATypy.

HeynosnersopurenpHo OOyuaromuiics AeMOHCTPUPYET:

- He3HaHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuraia;

- HE BJIa/ICHNE NOHATUWHBIM aIapaToM AUCLUIIINHBL

- CYIIECTBEHHbIE OMIMOKU MPH U3JI0KEHUH Yy4eOHOro MaTepuara;

- HEYMEHUE CTPOUTb OTBET B COOTBETCTBUU CO CTPYKTypOil
M3J1araeMoro BOIIpoca;

- HEYMEHME JIeNIaTh BBIBOJIBI 10 U3J1araéMOMy MaTepuay.
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HIkaJia oneHUBAHHUA Ha 3a4YeTe
Ounenka Kputepun BbICTaBJIeHUS OLEHKHU
OOyuaronuiicss JT0JDKEH: yMETh CTPOUTh OTBET B COOTBETCTBUU CO
CTPYKTYpOH H3JIaraéMoro BOIIPOCa; IMPOAEMOHCTPUPOBATH IIPOYHOE,
JIOCTaTOYHO IIOJIHOE YCBOEHUE 3HAHUM IPOrpaMMHOr0 MaTepuaa;
IIPOJEMOHCTPUPOBATh 3HAHME OCHOBHBIX TEOPETHUYECKHUX ITOHSATUM;
«3auTeHo» NpaBUIBHO  (OPMYJIHPOBATH  ONpPENENICHUs;  IOCIEI0BATEIbHO,
IPaMOTHO U JIOTHYECKU CTPOMHO U3JIOKUTh TEOPETUUECKUHA MaTepHall;
MPOJAEMOHCTPUPOBATh ~ YMEHHUS  CaMOCTOATENbHOH  paboOThl ¢
JUTEpaTypoi; yMeTh CAeNaTh JOCTATOYHO OOOCHOBaHHbIE BBIBOJIBI 110
U3JIaraeMOMY MaTepuaiy.
OOyuaronuiics J€MOHCTPUPYET: HE3HaHWE 3HAYMTEIbHOM 4YacTu
IIPOrpaMMHOTO MaTepuajia; HE BIJIAJICHUE NOHSITHMHBIM alapaTrom
JUCLUIUIMHBL, CYIIECTBEHHbIE OLIMOKM HPU HM3JI0XKEHUU Y4eOHOro
MaTepuasa; HEyMEHHE CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpPOH
M3JIaraéMOr0 BOIIPOCA; HEYMEHME JeJaTh BBIBOJBI II0 M3J1aracMoOMy
MaTepuaiy.
MeTtoauyeckue MaTepuaJbl, ONpeae/Isone Npoueaypy OueHnBaHus ¢(pOPMHUPOBAHHBIX
KoMIeTeHuuil B coorsercreun ¢ OOII

Kauecmeo 3nanuii XapakTepu3yercsi CIOCOOHOCTBIO 00YYaroIerocst TOUHO, CTPYKTYpUPOBaHHO
U YMECTHO BOCHPOU3BOJUTH MH(POPMAIUIO, MTOJYYEHHYIO B MPOLIECCE OCBOCHUS AMCLMUILIMHBI, B TOM
BUJI€, B KOTOPOM OHa Oblja N3JI0’KEeHA B y4eOHOM M3JaHUU WK MPEenoJaBaTesIeM.

YMeHus, Kak mpaBuio, (OPMHUPYIOTCS Ha 3aHATUSAX CEMHUHAPCKOrO THMA. 3ajaHus,
HanpaBJICHHbIE HA OLIEHKY YMEHMI, B 3HAUUTEIBHOM cTeneHH TpeOyIoT OT 00y4aroLerocs nposiBIeHUs
CTEPEOTHITHOCTH MBIIUICHHUS, T.€. CMOCOOHOCTH BBHIMOJHUTH PaboTy mo oOpas3laM, ¢ KOTOPBIMH OH
pabotan B mporecce oOyuenus. [IpernonaBarens ke OLIEHUBAET CBOCBPEMEHHOCTb M NPaBUIIBHOCTh
BBITIOJTHEHUS 3aaHMUSL.

Haebiku MOXHO TPAakTOBAaTh KaK aBTOMATU3UPOBAaHHBIE YMEHMS, Pa3BUTHIE M 3aKPEIUICHHBIE
OCO3HAHHBIM CAMOCTOSITENIFHBIM TpyAoM. HaBbiku (popMUpPYIOTCS TIPU CaMOCTOATEIBHOM BBIITOJIHEHHH
Oo0y4aroIlMMHUCS ~ IPAKTUKO- OPUEHTUPOBAHHBIX  33/JaHUM, MOJCIUPYIOIIMX  pELIeHHEe UM
MIPOM3BOJICTBEHHBIX M COLMOKYJBTYPHBIX 3a7ad B COOTBETCTBYIOIIEH 00JacTu NpodeccroHaIbHOMN
JesTeIbHOCTH, KaK MpPaBUIJIO, TPU BBHIMOJIHEHUH JOMAIIHUX 3aJlaHHi, KypCOBBIX HPOEKTOB (pador),
Hay4YHO-HUCCIIEeI0BATENIbCKUX paboT, MPOXOKIAECHUH MPAKTUK, TPU pabOTe MHANBUAYATbHO WU B COCTaBE
IpyNIbI U T. 1.

Yemmuwuit onpoc — 3o nponenypa, opraHuzoBaHHas Kak crienuanbHas Oeceia MpernoiaBarens ¢
rpynmnoi o0yuaromuxcs (ppoHTaNIbHBIN ONPOC) WK C OTAEIBHBIMU 00YyYaIOIIMMHUCS (MHAUBUYaTbHBIH
ONpOC) C ILEJbI0 OIEHKU C(HOPMHPOBAHHOCTHM y HUX OCHOBHBIX TOHSATUH M YCBOEHHUS y4eOHOTro
MaTepuanga. YCTHBIM OINPOC MOXKET HCIOJB30BAaThCA KaK BHMJ KOHTPOJII M METOJ OLEHUBAHUS
(dbopMUpYEMBIX KOMIIETEHIMM (Kak M KauyecTBa MX (OPMHUpPOBaHUS) B paMKax CaMblX pa3HbIX (popm
KOHTpOJIS, TAKUX Kak: cobecesoBaHKe, KOJUIOKBUYM, 3a4eT, 3K3aMeH IO JUCLUUIUIMHE. Y CTHBIN ompoc
(YO) no3BossieT OIEHUTh 3HAHUSA M KPYTro30p 00ydYaromierocs, yMeHHUe JIOTHYECKH TMOCTPOUTH OTBET,
BJIaJICHME MOHOJIOTHUECKOW peubl0 M MHbIEe KOMMYHHUKAaTHBHbIE HaBbIKM. YO o0nanaer OONbLIIMMHU
BO3MO>KHOCTSIMU BOCIIUTATENILHOTO BO3/IEHCTBUS npenoiaBatens. BocnurarensHas Gynkuus YO umeer
PS BaXHBIX ACHEKTOB: MPO(ECCHOHANBHO-3TUYECKUH M HPABCTBEHHBIM aCHEKThl, JAMJAKTUYECKUH
(cucremaTu3alus MaTrepuana Mnpu OTBETE, JIydlllee 3allOMUHAaHUE MaTepualia MpH WHTEIIEKTyalbHOU
KOHIIGHTPALMU), 3MOIMOHAIBHBIA (pajiocTb OT YCHEIIHOTO MPOXOXKICHHS CcOOeceJOBaHUs) U JIp.
O6yuaromas Gyskius YO cCOCTOUT B BBISIBICHHUH JIETaJICH, KOTOPBIC IO KAKUM-TO TPUYUHAM OKa3aJIHCh
HE/I0CTaTOYHO OCMBICJICHHBIMU B X0/1€ YUEOHBIX 3aHATUI U MPU MOATOTOBKE K 3aU€Ty WM SK3aMEHY.
YO o6mamaer Takke MOTHUBHpYIOUIEH (YHKIMEH: MPaBWIBHO OpPraHW30BaHHBIE COOECEIOBaHME,
KOJIJIOKBHYM, 3a4€T U 3K3aMEH MOTYT CTUMYJIMPOBATh YUEOHYIO AEATEIbHOCTh CTYICHTA, €r0 Y4acTHE B
Hay4yHO pabore.

Tecmut sBNAIOTCS TpocTeiiell (OpMON KOHTpPOJISA, HalpaBIEHHOW Ha IMPOBEPKY BIaJCHHS
TEPMHUHOJIOTHYECKHUM arnapaTroM, COBpEMEHHBIMHU HH(OPMALIMOHHBIMU TEXHOJIOTUSMU U KOHKPETHBIMU
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3HaHUSMH B 00JacTu (PyHAaMEHTAJIbHBIX M NPUKIAIHBIX JUCHUIUIMH. TecT MOXKET MpeaoCTaBlIATh
BO3MOKHOCTb BBIOOPA U3 NIEPEYHsl OTBETOB (OJMH MM HECKOJIBKO ITPABUIILHBIX OTBETOB).

Cemunapckue 3anamusa. OCHOBHOE HAa3HAUYEHUE CEMHHAPCKMX 3aHATUM IO JUCLUIUIMHE —
obecrneunTh TIIyOOKO€ YyCBOEHHE OOYy4arolMMUCS MAaTepUalloOB JIEKIHH, NpPUBUBATh HAaBBIKU
CaMOCTOSITENTbHON pabOThI C JIUTEPATypOl, BOCITUTHIBATh YMEHNUE HAXOAUTh ONTHUMAJIbHBIC PEIICHHS B
YCIOBUAX M3MEHSIOLIMXCS OTHOLICHUH, (popMUpOBaTh COBPEMEHHOE NMPO(ECCHOHAIBHOE MBIIICHHE
oOyuaromuxcsa. Ha ceMuHapcKux 3aHATHUAX MPENOAABATENb IPOBEPSIET BHIMOJIHEHHE CAMOCTOATEIbHBIX
3aJaHMi M KayecTBO YCBOEHHUS 3HAHUH, YMEHHUH, ONpeAessieT YpPOBEeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH.

Pazgen 7. Metoanueckue ykazanus 1Js 00y4arOUXCs 10 OCHOBAHUIO TUCIUILIHHBI

OcBoenue oOyyaromuMcsi y4eOHOH AMCHUIUIMHBI TpENNojiaracT M3yuyeHHe MaTepuanoB
JUCHUIUIMHBL HA ayJUTOPHBIX 3aHATUSIX M B XOJI€ CAMOCTOSITENIbHOM paboThl. AyJIUTOpPHBIE 3aHATHUS
MPOXOAAT B pOpMeE JICKIIUHA, CEMUHAPOB U MPAKTUUECKUX 3aHATHI. CaMocTosTenbHas padoTa BKIIOYAET
Pa3HOOOPa3HBIM KOMIUIEKC BUIOB U (OPM pabOTHI 00YJAFOIITIXCS.

JUiss  ycHemHoro OCBOCHHUs Y4YeOHOW IUCHMIUIMHBI M JIOCTH)KEHHUS IIOCTABJICHHBIX Lelen
HEe00X0IMMO BHMMATEIBHO O3HAKOMHUTHCS C HACTOALIECH paboyeil mporpaMmbl y4eOHON JUCHUIUIMHBI.
Cnenyer oOpaTuTh BHUMaHUE HA CIIMCOK OCHOBHOM U JIOMOJIHUTENBHOMN JIUTEPATYpPbl, KOTOpasi UMEETCs
B DOJIEKTPOHHOM OMOIMOTEHYHON cucTtemMe YHHBepcuTeTa. ITa uHGOpMalusg HEoOXoauma s
CaMOCTOSITENTLHON pabOThI 00YYarOIIErocs.

[Tpu MOATrOTOBKE K ayIUTOPHBIM 3aHITUSIM HEOOXOUMO MOMHHUTh OCOOEHHOCTH Kax 1011 (PopMbI
€ro MPOBEACHHUS.

[TonroroBka Kk y4yeOHOMY 3aHATHIO JEKIMOHHOTO Tuma. C 1enbio oOecreyeHus] YCHEIIHOTO
00y4YeHHs 00yYaroIIUIACs JOKEH TOTOBUTHCS K JICKITUH, TIOCKOJIbKY OHA SIBJISIETCS] BaYKHEHIIeH (hopmoii
OpraHm3aluy y4eOHOro mporecca, MOCKOIbKY: 3HAKOMUT C HOBBIM YY€OHBIM MAaT€pPHAIIOM; Pa3bsICHIET
y4eOHbIe DJIEMEHTHI, TPYAHBIE JJIsl MOHUMAHM; CHCTEMATU3UPYET yUeOHbI MaTepruai, OpHEHTUPYET B
y4eOHOM Mpolecce.

C 970l LENbI0: BHUMATENIBHO MPOYUTANTE MaTepuall Mpeablayllel JEeKIUH; 03HAKOMbTECH C
y4eOHBIM MaTepHalioM MO YYeOHUKY U y4eOHBIM MOCOOUSM C TEMOW MPOYUTAHHOW JIEKIUHU; BHECUTE
JIOTIOJIHEHUS K [TOJIyYEHHBIM PaHEEe 3HAHUAM 110 TEME JIEKIIUHU Ha MOJISIX JIEKIIMOHHON TEeTPau; 3alUILINTE
BO3MO>KHBIE BOIIPOCHI, KOTOPBIE BBl 3a1aJUTE JIEKTOPY Ha JIEKIIUK [0 MaTepHally U3yYE€HHOW JIEKIUY;
IIOCTapAUTECh YSICHUTh MECTO M3y4aeMOM TE€MBlI B CBOEH ITOATOTOBKE; y3HAWTE TEMY IPEICTOSIIEH
JeKIUH (110 TEMAaTHYECKOMY IUIaHy, 0 MHPOPMALIMH JIEKTOpa) U 3alHIIUTe HH(POPMAIIHIO, KOTOPOil BbI
BJIAJIEETE 110 JAHHOMY BOIIPOCY

[TpenBapuTenpHasl MOATOTOBKA K Y4YeOHOMY 3aHSATHIO CEMHHApPCKOTO THUIIA 3aKJIIOYaeTcs B
M3YYEeHUH TEOPETHUYECKOr0 MaTepuaja B OTBEJIEHHOE JJIsi CaMOCTOSTEIbHOM paboThl Bpewms,
03HaKOMJIEHHE C MHCTPYKTUBHBIMU MaTEpUAIaMH C LEJIbIO OCO3HAHMS 3a/1a4 3aHATHUS.

CamocrositennbHass pabota. [ns Oosiee  yriayOJneHHOTO WM3yYEeHHMs TEMbl 3aJaHus s
CaMOCTOSITENIbHON paboThl PEKOMEHAYETCS BBIOIHATH NapalljieIbHO C U3yYyeHHeM JTaHHOM Tembl. [Tpu
BBITIOJTHEHUH 33/1aHUH IO BO3MOKHOCTH MCIOJIb3yHTE HATJIAJHOE MIPE/ICTaBICHUE MaTeprasa.

IlonrotoBka kK 3ayery, ok3ameHy. K 3auery, »5k3aMeHy HEOOXOAWMO TOTOBHUTCS
L[eJICHAIIPaBJICHHO, PETYJIIPHO, CUCTEMAaTHYECKH U C MEPBBIX JHEH 00ydeHHs M0 JAHHON JUCIHUILINHE.
[TonbITKM OCBOUTH yU4EOHYIO JUCHUIUIMHY B IEPUO]] 3a4€THO-9K3aMEHAI[MIOHHON CEeCCHUH, KaK MPaBUIIo,
MPUHOCAT HE CIMIIKOM YJOBJIETBOPUTENbHbIE pe3ynbTarhl. [Ipu moaroroBke K 3adery oOpaTute
BHHUMaHHUE Ha 3aIIUTy NPAKTUYECKUX 3a/laHUI HAa OCHOBE TEOpETHYECKoro Marepuaia. [Ipu nogroroske
K 9K3aMEHY I10 TEOPETUYECKOW 4YacTH BBIJEIUTE B BOMPOCE TIJIaBHOE, CYLIECTBEHHOE (TOHATHS,
NPU3HAKH, KIACCU(PHUKAIMM M Tp.), TNPUBEAUTE MPHUMEPHI, WUIIOCTPUPYIOIINE TEOPETUUYECKHUE
MOJIOXKEHUS.

Paznen 8. YueOHo-MeToAuYecKOe 1 MH(OPMAIIMOHHOE O0ecTieYeHue TUCIMILTHHbI
Ocnognaa rumepamypa
1. BepoATHOCTHO-CTaTUCTUYECKHI aHAIM3 JTaHHBIX ¢ ucnoiab3oBaHueM MS Excel. B 2 vactsx.
Y.2. MaremMaTUKO-CTaTUCTUYECKHE METO/IbI aHAJIN3a TaHHBIX: yueOHUK 1 pakTukyM / B. C. MxuTtapsH,
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B. ®. Ilumos, /1. B. Uckopkun, A. FO. KoznoB. — Mocksa: KYPC, 2024. — 415 ¢. — ISBN 978-5-
907535-89-3. — Tekcr: anextponHsii // Llndposoit obpazoBarenbubiii pecypc IPR SMART: [caift]. —
URL.: https://www.iprbookshop.ru/144845.html

2. lstimoB, A. B. MeToibl MHOTOMEPHOTO CTaTHCTHYECKOTO aHaIHM3a JAHHBIX B COIMOJIOTHU:

yuebnuk / A. B. [datnos, I1. H. JlykuueB. — PocrtoB-Ha-/{ony, Taranpor: M3garensctBo HOxHOTO
(denepabHOrO YHUBepcutera, 2023. — 236 €. — ISBN 978-5-9275-4265-9. — TekcT: 31eKTpOHHBIH //
Hudposoii o0pazoBaTeIbHbBII pecypc IPR SMART: [caift]. — URL:

https://www.iprbookshop.ru/135652.html

3. Jponos, C. B. AHa/IM3 MHOTOMEPHBIX CTATUCTUYCCKUX JMaHHbIX: MOHOTpadus / C. B. JIpoHoB.
— Mocksa, Bonorna: Undpa-Umxenepus, 2025. — 308 ¢. — ISBN 978-5-9729-2524-7. — TekcrT:
anektpoHHeld //  IludpoBoii obOpazoBarenbHbi pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/155978.html

Jlononnumenvnas numepamypa

4. Pomanko, B. K. Cratuctrueckuii aHamu3 JIaHHBIX B IICUXOJIOTHH: yuyeOHoe mocooue / B. K.
Pomanko. — 5-e¢ m3a1. — Mocksa: Jlabopartopus 3uanumii, 2025. — 313 ¢. — ISBN 978-5-93208-845-6.
— Texcr: anexrponnsiii // Iludposoit obpazoBatenbHbIi pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/149631.html

5. OpnoB, A. W. UckycCTBEHHBIM WHTEIIEKT: CTATUCTUYECKHUE METOJbl aHajdn3a JaHHBIX:
yuebnuk / A. U. OpnoB. — Mocksa: Aii [Iu Ap Meaua, 2022. — 843 ¢. — ISBN 978-5-4497-1470-1.
— Texker : snextponnsii // Ludposoit obpazosarenbublii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/117029.html

6. BeposATHOCTHO-CTAaTHCTHYECKUI aHAIW3 JIaHHBIX ¢ Ucnoyib3oBaHnueM MS Excel. B 2 yacTsx.
Y.1. BeposaTHOCTHBIC METOBI aHATIN3A JAHHBIX: y4eOHUK U ipakTukyM / B. C. MxuTtapsu, B. @. [llumos,
J. B. Uckopkun, A. FO. Ko3nos. — Mocksa: KYPC, 2024. — 360 c. — ISBN 978-5-907535-92-3. —
Tekct: anexrponnsiid // Ludposoit obpaszoBarenbubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/144901.html

8.1. TpeGoBaHus kK MaTepHAIbHO-TEXHHYECKOMY U YU4eOHO-MeTOAN4YEeCKOMY 00ecredeHNI0
NporpamMmsbl 0aKajlaBpuarta

8.1.1. YHuBepcuUTeT pacrojiaraeT MaTepHalbHO-TEXHUUECKOM 0a30i, COOTBETCTBYIOIIEH NeHCTBYIOINUM
MIPOTUBOMNOXApPHBIM ~TIpaBUJIaM M HoOpMaM M oOOecHeuMBaollell IpPOBEJEHHUE BCEX BHJIOB
JUCHUILUIMHAPHON M MEXIUCLUUIUIMHAPHOW MOATOTOBKH, MPAKTUYECKON U HAYYHO-HCCIIEI0BATENbCKON
paboT 00yUaromuXCsl, TPETYCMOTPEHHBIX YUSOHBIM TJIAHOM.
[TomemieHuss mnpeacTaBIsIOT co0OW y4yeOHble ayAUTOPUU JUIsl TMPOBEACHUS YUYEeOHBIX 3aHATHUM,
MPEelyCMOTPEHHBIX TpOrpaMMoi OakanaBpuaTa, OCHAIICHHbIE OOOpPYJOBaHHMEM U TEXHUYECKUMU
CpeAcTBaMH 00Yy4EHHs1, COCTaB KOTOPBIX OIpeiesisieTcsl B padoyux nporpaMMax JUCLHHUIUIMH (MOLyJiei).

B VHuBepcurere uMeErOTCS ClEUMaIN3UPOBAHHBIE ayJUTOPUU JJIsi MPOBEAEHUS 3aHATUH IO
MH(POPMALIMOHHBIM TEXHOJIOTHSIM.

[Tomemienuss a8 CaMOCTOSTENbHOM paboOThl OOydaroOlUMXCs OCHAIEHbl KOMIIBIOTEPHON
TEXHUKOH C BO3MOKHOCTBIO MOAKIIOUeHH K ceTn "MHTepHeT" 1 obecnieueHreM 10CTyTa K 3JIeKTPOHHOM
nH(pOpMaLIMOHHO-00pa30BaTeNbHOM cpeie Y HuBepcHuTeTa.

JJiekTpoHHasi HHGOPMANIMOHHO-00pa30oBaTeIbHAs cpela Y HUBEPCUTETAa BKJIKOYAET:
1. Opunmansuerii caiit Yuusepcurera (https:/www.iile.ru/)
2. DnexTponHas nHpopMaImonHo-o0pa3oBatenpHas cpena «1C: Yauepcure» gorosop ot 10.09.2018
r. Ne[TPKT-18281 (6eccpouHno)
3. Iporpammet st IBM. Cucrema auctaniipoHsoro ooy4uenus «Mirapolisy - JIuiieH3noHHblit 10roBop
Nel07/06/24-x ot 27.06.2024 (Cnemmduxanus x JlunensumonHomy porosopy Nel07/06/24-x ot
27.06.2024, cpok aerictust ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
4. IMporpamma it O9BM. Bupryansaas komuata «Mirapolis» - Jlunensuonssiid gorosop Nel(07/06/24-
K oT 27.06.2024 (Crnenudukanus k Jlunensnonnomy goroBopy Nel07/06/24-x ot 27.06.2024, cpok
neiicteus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
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5. Cucrema tectupoBanus INDIGO nunensnonnoe cornamenwe (JJorosop ot 07.11.2018 r. NeJ[-54792,
nonojHUTeNbHOE cormamenne Ne J[-5479/6 o mpononramuu  goroBopa g0 01.06.2026r.)
http://212.48.35.211:85/

8.1.2. VYuuBepcurer oOecrmedyeH HEOOXOAUMBIM KOMIUJIGKTOM JIMIIEH3MOHHOTO ©  CBOOOIHO
pacnpocTpaHseMOro MPOrpaMMHOT0 0OECTIEYeHNS, B TOM YHCJIE OTEUYECTBEHHOTO IPOU3BO/ICTBA (COCTaB
ompenensercss B pabouux MporpaMmax TUCHHMIUIMH (MOAYJEW) M TOJUICKHUT OOHOBICHHIO IIPH
HEOOXOIUMOCTH).

ITepeyeHb JHIEH3MOHHOTO MPOrPAMMHOIO 00ecIeYeH s, B TOM YHCJIe 0Te4eCTBEHHOI0
NPOM3BO/ICTBA:
1. Onepanuonnas cucrema «Atimant» - Atlant Academ ot 24.01.2024 r. (6eccpouHo)
2. AutuBupycHoe mporpammHoe obOecreuenne Kaspersky Endpoint Security mms OushHeca —
Pacmmpennsriii Russian Edition norosop-odepra Ne Tr000941765 ot 16.10.2025 1.

8.1.3. ObOyuaroumMcs obecnieueH A0CTyN (yAaJICHHBIH JOCTYI) K COBPEMEHHBIM MPO(PECCHOHATBHBIM
0a3aM 1aHHBIX U HH(POPMALIMOHHBIM CIPAaBOYHBIM CUCTEMAM, COCTAB KOTOPBIX ONpeAesseTcs B padouux
porpamMMmax AUCUUIUIAH (MOZIYJIel) 1 OOHOBIISIETCS TPH HEOOXOMMOCTH, HO HE PEKE OJTHOTO Pa3 B TOJ.

Ilepeyens coBpeMeHHBIX MPO(eCCHOHAIBHBIX 023 TaHHBIX H HH(POPMALHOHHBIX CIIPABOYHBIX
cucTem:

1. Uadopmannonno-nonckoBasi cucrema «Koncynaprant Ilmoc» - [oroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)
2. DnexTpoHHO-OMbOIMoTeunas cucrema IPRsmart nunenswonssiii  morosop ot 01.09.2024 .
Nel11652/24C (cpok neiictBus no 31.08.2027 r.) https://www.iprbookshop.ru/
3. Hayunas snexrponnas oubnuoreka eLIBRARY munensuonnsiit qoroop SCIENC INDEX Ne S1O -
3079/2026 ot 30.01.2026 r. (cpok aeiictBus no 29.01.2027r.) https://elibrary.ru

8.1.4. OoOyuarommecss w3 uyucia wuHBAIMIOB W Jull ¢ OB3 o0ecrnedeHbl 3IEKTPOHHBIMU
00pa3oBaTeNbHBIMH PeCypcaMu B (pOpMax, alaliTUPOBAHHBIX K OTPAaHHYCHUSAM HUX 3/I0POBBSI.

Paznen 9. MaTepuajbHO-TEXHHUECKOE 00ecniedeHne 00pa3oBaTeIbHOTO Mpoiecca

VYyeOHast ayiuTOpus AJis IPOBEICHUS OO6opyioBaHue: crnenuain3upoBaHHas Medensb (Mebelb
3aHATUH JEKIIMOHHOTO THUIIA, 3aHATUH ayqUTOpHas (CTONBI, CTYJbs, JIOCKa ayAUTOpHas
CEeMHUHAPCKOTO THIIA, TPYIIIOBBIX U HaBeCHast), CTOJI IPENoaBaTes, CTyJI IPernoaaBaTes.
WH/IMBUYalbHbIX KOHCYJIbTAIUH, TexHuueckue cpesicTBa 00y4eHuUs: NEePCOHATbHBIN
TEKYIIEro KOHTPOJIS U IIPOMEKYTOTHOMN KOMITBIOTEP; MYJIbTUMEINITHOE 000pyI0BaHNE
aTTecTaluu (mpoeKkTop, SKpaH).
[Tomenienune i1 caMOCTOATENBHOU Crnenuanu3upoBaHHasi MeOeIb (CTOJIbI, CTYJbS),
paboThI NEePCOHAIbHBIE KOMIIBIOTEPHI C BO3MOXKHOCTBIO
MOJKITIOUEHUS K ceTH «MIHTepHeT™» 1 o0ecriedyeHneM
JIOCTYTIA B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely Y HUBEpCUTETA
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JIUCT UBMEHEHUM

AxtyasusupoBansl B 2025 roay (pewenue Yuenoro coseta 23.12.2025r., nporokon Ne3):

- [IlepeyeHb OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPHI;

- [lepeyenp HHGOPMALIMOHHBIX TEXHOJIOTHIA, HCIIOIB3YEMbIX IPU OCYIIECTBICHUH
00pa30BaTeNbHOro Mpoliecca Mo JUCIHUIUINHE;

- KoMIIIEKT JIMLIEH3MOHHOTO TPOrPaMMHOI0 00ECIICUEHNS.
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