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Paznen 1. Ilenn u 327244 0CBOEHHUA TUCHUILIHHBI

HCHBIO OCBOCHHUA OUCHUIIJIMHBI «CTaTI/ICTI/I‘-IeCKI/Ie METOAblI aHaJIn3da AOAaHHBIX) ABIISACTCA
M3y4eHHE COBPEMEHHON METOJIOJIOTHH aHaIn3a JaHHBIX U (POpMUPOBAHHE HABBIKOB CTATUCTHYECKOTO
aHaJIM3a JaHHBIX C [EJIbI0 Pa3pabOTKHU aITOPUTMOB MaTEMAaTHIECKOTO oOecredeHrsI HH(POPMAITMOHHBIX
CHUCTEM.

3az[aq1/1, pemacMbIC B XO0A€ OCBOCHUS IPOTrpaMMbl JUCHUITIIMHBI:

— O3HAaKOMHUTH OOYYAIOIIMXCSI C METoJaMu OOpabOTKH JaHHBIX, CO cdepamu MPUMEHEHHUS
CTATUCTUYCCKUX METOJ0B aHaJIn3a JaHHBIX B HH(l)OpMaI_II/IOHHLIX CHUCTEMAX,

— chopmMupoBaTh HaBBIKM peIICHHs TPO(ECCHOHATBLHO-OPUEHTUPOBAHHBIX
MIPUMEHEHHUEM CTaTUCTUYECKUX METOJ0B 00paOOTKH U aHAIU3a JTaHHBIX.

3ama4 = C

Pasznea 2. [llianupoBaHue pe3yJibTaTOB 00y4eHMsI M0 IMCIUIJINHE, COOTHECEHHbIE ¢
IUVIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTEeIbHOM NPOTrPaMMBbI

Kon
DopmMyJMpPOBKA
KOMIIeTe NHaukaTopbl JOCTHKEHUS KOMIIETEHIIUN
KOMIIeTeHIIUH
HIIUH
MK-5 Cnocoben HUIIK-5.1 3narp: Metoasl M CpeacTBa NPOEKTHPOBAHUSA
OCYIIECTBIISTh KOMITBFOTEPHOTO IMMPOTPAMMHOTO O0ECTICUCHUS
NPOEKTUPOBAHUE HUIIK-5.2 VYwmerb: I[lpuMeHATh METOIBI M CpPEIACTBA
CTPYKTYpP JAaHHBIX MIPOCKTUPOBAHUS KOMITBIOTEPHOTO MIPOrpaMMHOTO
o0ecrniedeHus, CTPYKTYp JaHHBIX, 0a3 TaHHBIX, IPOTPAMMHBIX
uHTEepEiicoB
OIIK-6 Cnocoben HMOIIK-6.1. 3HaTh OCHOBBI TEOPUU CUCTEM U CUCTEMHOIO
aHaJIM3UPOBATH U aHalM3a, TUCKPETHOW MaTEMaTHUKH, TEOPUH BEPOSITHOCTEH U
pa3pabaThIBaTh MaTeMaTUYeCKOW CTaTUCTHUKHA, METOJOB ONTUMHU3ALUU U
OpPraHU3aluOHHO- HCCIICIOBAHUS ornepauui, HEUYETKHUX BBIYMCIICHHUIA,
TEXHUYECKUE U MaTeMaTUYeCKOr0 M MMHUTALMOHHOTO MOJEIMPOBaHUS Ha
HKOHOMUYECKHUE 0a30BOM ypOBHE
MIPOLIECCHI C HNOIIK-6.2. YMeTs npuMEHSTh METOJIbI TEOPUH CHCTEM U
MPUMEHEHHUEM METOJOB | CUCTEMHOTO aHaJIN3a, MAaTEMAaTHYECKOTO, CTATUCTUYECKOTO U
CHUCTEMHOI'O aHaJIM3a U | UMUTAlMOHHOTO MOJEIUPOBAHUA AJI1 aBTOMATU3ALMM 33]1a4
MaTeMaTU4eCKOro MIPUHATHS PEIICHUM, aHan3a WH(POPMAIMOHHBIX MOTOKOB,
MOJICIIUPOBAHUSA pacuéra SKOHOMHUYECKON 3(P(HEKTUBHOCTH W HAAEKHOCTH
MH(OPMAITMOHHBIX CHUCTEM TEXHOJIOTUI Ha 0230BOM YpOBHE

Pazjnen 3. MecTo 1UCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
Jucuumimmza «CTaTUCTHYECKHE METO bl aHAJIN3a JAHHBIX» U3ydyaeTcs B 6 ceMecTpe OYHOH U B
7 cemectpe 3aouHOM ¢GopMm oOyueHusi, oTHocuTcs K bioky 1 «/lucuummunsl (Momynn)», «YacTs,
¢dopmupyeMasi yyaCTHUKaMU 00pa3oBaTeNIbHBIX OTHOMIEHUIY, «JlMcuUIUIMHBI (MOIYIH) MO BBIOODY 1
(IB.1), oOpa3zoBaTenbHONM mporpamMmbl 10 HampaBieHuto moarotoBku 09.03.03 Ilpuxnagnas
uHpopmartrka (ypoBeHb OakanaBpHuar), HalpaBJIeHHOCTb (IPOPUIIb): «AHAIU3 TaHHBIX).

Pa3nea 4. O0beM (TPyA0eMKOCTB) M CIHHIIIHHBI
(o0masi, Mo BUAAM y4eOHOil paboThl, BUJIAM MPOMEKYTOUHOI aTTeCTALNH)

TpyroeMKOCTh AUCHUIIMHBI U BBl Y4eOHOM HATPY3KHU

Ha 04HO# (hopme 00yUeHUs

Kypcosoe | Camocros . KonTpos,
IIpakTrueckue Texymun
3.e. | Uroro | Jlekuumn MIPOEKTUPO | TebHAsA IIPOMEKYTOUHAsS
3aHSATHUS KOHTPOJIb
BaHUE pabota aTTecTanus
6 cemectp




‘4’144

26

26

56

36
OK3aMeH

HA 3204HOI1 (popMe 00yUeHH S

3.e. | Utoro

Jlexknuu

IIpakTrueckue
3aHATHS

Kypcosoe
IIPOEKTHUPO
BAHME

Camocros
TEeJIbHAS
pabota

Texymmun
KOHTPOJIb

Kontpous,
IIPOMEXKYTOUHAs
aTTecTanus

7 cemecTp

4 144 4

96

36

DK3aMeH

Temarndyeckuii NJIaH TUCHUILIMHBI

Ounas ¢popma o0ydeHus1

Pasznensr / TeMmsl

Jleknuun

[IpakTnueckue

3aHATUA

CamocTrosTe
JIbHAA
pabora

Tekymmit
KOHTPOJIb

IPOMEKYTO

arTecranusa

Bcero
4acoB

KonTtposb,

YHaida

6 cemecTp

Pa3znen Nel. «BBeeHNe B CcTATHCTHYECKHE METOAbI AaHAJIN3a JAaHHDBIX).

Tema 1.1.
Bgenenue B
CTaTHUCTUYECKHE
METObI aHaIn3a
JTaHHBIX.

Tema 1.2.
Metoanl
IIEPBUYHOU
00paboTKH 1
MPEICTABICHUS
JTAHHBIX.

Tema 1.3.
MeTobl
BBISIBIICHUS U
yCTpaHEeHHs
aHOMAaJIbHBIX
HAOJIIOIEHUHA.

Pa3zgea Ne2. «M

HO’KeCTBEHHbII KOppeJsiinOHHO-perpecc
MO/1eJIb MHOKECTBEHHOM perpeccum»

noHHbIA aHaan3. Kiiaccnueckas

Tema 2.1.
KoppensiuronHo-
PETPECCUOHHBIN
aHanus. Moaens
MHO>KE€CTBEHHOMU
pPErpeCcCuu.

Tema 2.2.
DUKTUBHBIC
MepEMEHHBIE.
Kputepuii Yoy




MIPOBEPKH
OJTHOPOJTHOCTH.

Tewma 2.3.
MHOKECTBEHHBIE
KO3 PHUITUEHTBI
KOPPEJISITUH.

Tema 2.4.
CraTHCTUYECKUH
aHaIu3
aJIEKBaTHOCTHU
MOJIENHN
MHO>KECTBEHHOM
perpeccum.

Tema 2.5.
MynbTUKOJITMHEA
PHOCTBH (paKTOPOB.

2

Pasznesa Ne3. «O0001mieHHas1 JIMHeHHAs MO/1eJIb MHOKeCTBEHHOM perpeccun. Perpeccu

MOJ€JI

H C aBTOKOPPCJIMPOBAHHBIMHA OCTATKAMMW»

OHHBbIE

Tema 3.1.
O0o006mIeHHas
JIMHEHHAs1 MOJIENb
MHO>KE€CTBEHHO
perpeccun.
O0001IEeHHbIH
MHK

Tema 3.2.
I'eTrepockenactuy
HOCTBL. MeTo1b1
BBISIBJICHUS
reTepOCKEIACTUYH
OCTH.

Tema 3.3.
BspemennsIi
MHK.
Ycrpanenue
reTepOCKEeIaCTUYH
OCTH.

Tewma 3.4.
Perpeccuonnsie
MOJIETH C
aBTOKOppPETNpPOBa
HHBIMHU
OCTaTKAMHU.

Tema 3.5.
Ycrpanenue
ABTOKOPPEISALIUU

Pa3znen Ned4 «KnacrepHblii aHAJIN3»

Tema 4.1.
Kiacrephslii
aHaIu3.
OCHOBHBIE dTaNbl
KJIACTEPHOTO
aHaJn3a.




Tema 4.2.
Mertpuku
pPacCTOSAHUM.
CaoiicTBa
KJIACTEPOB.
Metoanl
KJIACTEPHOT'O
aHajau3a.

Tema 4.3.
Paccrosaus
MEXITY
KJIacTepamu.
MeTtonanl
CPYIIHUPOBKHU
KJIACTEPOB.

Tema 4.4.
Uepapxuueckue
METO/IbI
KJIaCTepU3ALIHH.
AriiomepaTuBHbIE
METO/IBI.

Tema 4.5.
Hepapxuueckue
JIUBU3UMHBIE
METO/1bI
KJIACTEPU3ALIHH.

Tewma 4.6.
IIpumepsl
peanusanuu
HepapXUYECKUX
METOJ0B
KJIACTEPU3ALIHH.

Tema 4.7.
HrepatuBHbIE
MeTonbl. MeTton K-
CpPEIHUX.

Tema 4.8. Meton
K-CPEJIHUX.
Kpurepun
KayecTBa
KJIACTEPU3ALIHH.

Tema 4.9. Merton
HEUYETKUX K-
CPEITHUX

2

2

Pa3nes NeS «Metoas! kiaaccugu

KAauu»

Tema 5.1.
IToustne MmeTo10B
KJIacCU(DUKAITIH.

2

Tema 5.2.
Jloructuueckas
perpeccusl.




Tewma 5.3.
Mertpuku
KayecTBa
KJIaCCH(UKAIUH.

Tewma 5.4.
Mertpuku
KayecTBa
KJIaCCH(PUKAIUH.
Perynsipuzanus B
3a/1a4e perpeccui.

Tema 5.5.
Merons! nepeBbeB
pelIeHUI.

Tema 5.6.
Ancambiu
JIEPEBHEB
pELICHHUIA:
CryualiHblii Jiec.

Tema 5.7.
Ancam6man
JIEPEBbEB
peLIeHuI:
['panuenTHbIN
OYCTHUHT.

DK3aMeH

36

36

Hroro no
MYCLIAIIJINHE

26

26

56

36

144

3aounas opma o0yueHus

Pasnensr / TeMmsl

Jlexuun

IIpakTrueckue
3aHATHS

CamocTroste
JIbHAS
pabota

Texymmit
KOHTPOJIb

KonTposb,
IIPOMEXKYTO
yHas
aTTecTaIus

Bcero
qacoB

8 cemectp

Pa3znen Nel. «BBegeHne B CTaTUCTHUECKHE METObI AHAJIM3A JAaHHBIX).

Tema 1.1.
Bgenenue B
CTaTUCTUYECKHE
METObI aHaIn3a
JIaHHBIX.

Tema 1.2.
Mertoabl
MIEPBUYHOMN
00paboTKu u
MIPEICTABICHUS
JTAHHBIX.

Tema 1.3.
MeTtoip1
BBISBIICHUS U
yCTpaHEHHS
aHOMAaJIbHBIX
HAOJIIOIEHUH.




Pazgen Ne2. «MHOkKeCTBEHHBI KOPPeIsIIMOHHO-PerpeccuoHHbIi ananu3. Kiiaccuueckasn
MO/1eJIb MHOKECTBEHHOM perpeccumn»

Tema 2.1.
Koppensunonno-
pErpecCUOHHbIN
a"anu3. Mojeinb
MHO’KECTBEHHOMU
perpeccuu.

Tema 2.2.
DUKTHUBHBIC
MIepEMEHHBIE.
Kpurepuit Hoy
MIPOBEPKHU
OJHOPOJIHOCTH.

Tema 2.3.
MHOKEeCTBEHHbIE
KO3 PHUITUEHTBI
KOPPEIISITIH.

Tema 2.4.
CTaTHCTUYECKUH
aHaIu3
aJIeKBaTHOCTH
MOJIENH
MHO>KECTBEHHOM
perpeccum.

Tewma 2.5.
MynbTHKOITHHEA
PHOCTH

(hakTOpoB.

Paznea Ne3. «O0001mennas

MO e

JINHeliHasi MOJ1eJIb MHOKEeCTBEHHOM perpec
U ¢ aBTOKOPPETHPOBAHHBIMH 0CTATKAMM))

cuu. Perpeccuonnbie

Tema 3.1.
O0001menHas
JIMHEWHAast MOACb
MHO>KECTBEHHOM
perpeccuu.
O0001IeHHBIH
MHK

Tema 3.2.
I'eTrepockenactuu
HOCTh. MeTo1bI
BBISIBIICHUSA
reTepOCKeacThy
HOCTH.

Tema 3.3.
BapenieHHbIi
MHK.
Ycrpanenue
reTepPOCKeTaCTHY
HOCTH.

Tewma 3.4.
Perpeccuonnsie
MOJIEIH C




ABTOKOPPEIMPOBa
HHBIMHN
OCTaTKaMH.

Tema 3.5.
Ycrpanenue
ABTOKOPPEISALIUU

3

Pazgen Ned «Ka

ACTEPHbIN AaHAJIU3)»

Tema 4.1.
Knacrepnsiit
aHaJIN3.
OcHOBHBIE 3TaIlbI
KJIACTEPHOT'O
aHaJIM3a.

Tema 4.2.
Metpuku
PacCTOSAHUM.
CBolicTBa
KJIACTEPOB.
Metoanl
KJIACTEPHOTO
aHajn3a.

Tema 4.3.
Paccrosnus
MEXKY
KJIaCTEpaMH.
Metonrnl
TPYIIIUPOBKHU
KJIACTEPOB.

Tema 4.4.
Nepapxnueckue
METO/IBI
KJIACTEPU3ALINH.
AriioMepaTUBHBIE
METO/IBI.

Tema 4.5.
Hepapxuueckue
JUBU3UMHBIE
METO/bI
KJIACTEPU3ALINH.

Tema 4.6.
ITpumepsl
peanu3anuu
UepapXUYECKUX
METO/I0B
KJIACTEPU3ALIMH.

Tema 4.7.
WrepatuBHbIE
MeToabl. MeTton
K-CpEIHUX.

Tema 4.8. Meton
K-CpEIHUX.
Kpurepun




KadyeCcTBa
KJIaCTCpU3aluu.

Tema 4.9. Meton
HEYETKUX K- 1 4 5
CPEIHUX

Pazgea NeS «Mertoasbl Kiaccupuranmm»

Tema 5.1.
ITonsTHe
METOMIOB
KJIaCCH(UKAIUH.

Tema 5.2.
Jloructnueckas 4 4
perpeccusl.

Tema 5.3.
Metpuku
KauecTBa
KJIacCU(DUKAIIIH.

Tewma 5.4.
Mertpuku
KauecTBa
KJIaCCU(UKAIUH. 4 4
Perynspusanus B
3azaye
perpeccum.

Tema 5.5.
Metoanl

JIEPEBBEB
pelIeHU.

Tema 5.6.
Ancambiu
JIEPEBHEB 1 4 5
PELIEHHUI:
CrnyualiHblii Jec.

Tema 5.7.
AncamOiun
JIEPEBbEB
peLeHuI:
I'panrenTHBIN
OYCTHHT.

DK3aMeH 36 36

Hroro no 4 8 96 36 144
JUCLUIIIINHE

CTpyKTypa M coiepKaHMe U CHUTLTTHHBI

HaumeHoBaHue pa3iesioB
Conep:xkanue Tem
TeM
Pa3zgen Nel. «BBenenne B cTaTHCTHYECKHE METOABI AaHAJIN3A JAaHHBIX).
Tema 1.1. BBenenne B [Tpenmer nucuuminabl « CTATUCTHYECKHE METObI aHATIN3a JaHHBIX».
CTAaTUCTUYCCKUE METOJIBI OcHOBHbIE THUIBI JaHHBIX. (OCHOBHBIE J3Tamlbl SMIUPUYECKOTO
aHaJan3a JaHHBIX. uccienaoBanus. MHbopMamoHHBIN TOAXO0 K aHAIN3Y JTAHHBIX.

10




HaumeHoBaHue pa3iesioB u
TeM

Conep:xanue TeM

Tema 1.2. Metoabl
NEepBUYHON 00pabOTKH U
Ipe/ICTaBICHNUS TaHHBIX.

Mertoapl npenoOpaboTKu MaHHBIX. [ pynmupoBKa JaHHBIX. MeToIbI
HOpMaJII/IBaI_[I/II/I 1501041 CTaH,HapTI/ISaL[I/II/I JAHHBIX. HpI/IJIO)KeHI/IC METOOO0B
00pabOTKHN JaHHBIX K PEHICHUIO TPAKTUYECKHUX 3a]1a4.

Tema 1.3. Mertoas!
BBISIBJICHUS U YCTPAHCHHS
AHOMAJIbHBIX HAOJIIOACHUN.

AHoManbHble HaOMIONEHUS WM «BBIOpoCh. Kiaccudukanms
aHoManbHBIX  HaOmromeHuid.  Kpurepuit  CmupHoBa-I'pab6ca.
Kpurepnii Tutbena-Mypa. Kpurepuit Hpsuna. I'paduueckue
METOJbl  BBISBJICHUS  AHOMAaJbHBIX  HaOmojeHWil.  Meromabl
yCTpaHEHUs] aHOMAJIbHBIX HAOIIOACHUI

Pazngean Ne2. «MHOKeCTBEHHBbI KOPPeIsiIHOHHO-PerpeccuoHHbIi ananu3. Kitaccuueckasn

MoJeJb MHOKECTBEHHOI perpeccun»

Tema 2.1. KoppensiiiuonHo-
PErpeCCUOHHBIN aHAJIN3.
Mopens MHOKECTBEHHOMU
perpeccuu.

OO0mwmit BUJ MOJIeTM MHOXKECTBEeHHOM perpeccun. Kimaccudukamms
perpeccud W Koppensuuu. Mozeilb MHOXECTBEHHOM JIMHEWMHOMN
perpeccun. Marpuunas ¢opma. MHK-omneHkn TeopeTHYeCKux
KOd(p(UIIMEHTOB. JTambl TMOCTPOCHHUS MOJECIA MHOXECTBECHHOMN
perpeccuu.

Tema 2.2. ®ukTHBHBIC
nepemenHsle. Kpurepuii Yoy
MIPOBEPKHU OJTHOPOJHOCTH.

@uUKTHUBHBIE IEPEMEHHBIE BO MHOKECTBEHHOU perpeccun. Kpurepnii
Yoy aHanmu3a CTPYKTYpHBIX H3MeHEHUH. Meroasl (HOpMUpPOBaAHMS
BbIOOPKU HaAOJI0/IeHUN (UKTUBHBIX NMEPEMEHHBIX I MOCTPOCHUS

perpeccuu.

Tema 2.3. MHOXECTBEHHbBIE YactHbIi ko3 durmeHt KOPPEJISIINH, ero CBOMCTBA.

K03 punreHTs! Koppesinud. | MHOKeCTBeHHbIH ko3 duumenT xkoppensiun. CBoiicTBa. YacTHBIIHI
kodpdument aerepmuHanmu. Kosddunment aerepMuHAIMM.
CBolicTBa.

Tema 2.4. CtaTuCcTHYSCKHI
aHaJIu3 aJCcKBAaTHOCTH
MOJIEJIM MHOKECTBEHHOM
perpeccun.

Teopema [I'aycca-MapkoBa. Craructuueckue cBoiictBa MHK-
oueHok. IIpoBepka THNOTE3 O CTATUCTUYECKOM 3HAYMMOCTH
TeopeTHUecKuX K03 dUIMEHTOB perpeccuu. IIpoBepka rUmoTes3sl o
CTaTUCTUYCCKOM 3HAYUMOCTH YpaBHEHUS perpeccuu.
JlucniepcoHHbId aHanu3. JlucrepcroHHoe oTHolIeHue duiepa.
JloBepuTeNbHBIE WHTEPBAIBl JUISI TEOPETUICCKUX KOIDPHUIIMEHTOB
perpeccun. IlpakTuueckass peanus3anus NPOBEPKH aJ€KBATHOCTH
MOJIEJN MHOYKECTBEHHOW PErpecCuu

Tema 2.5.
MynbTUKOUIMHEAPHOCTh
(baxTOpoB.

MynbTrKOIIMHEApHOCTD (hakTopoB. [Tpu3Haku
MYJIbTUKOJUIMHEAPHOCTH. MeTO/ bl BBISIBJICHUS
MYJIBTUKOJUINHEAPHOCTH. MEeTOIbl yCTpaHEHUs
MYJIbTUKOJUIMHEApHOCTH. [locnencTBUsl MynbTUKOJUIMHEAPHOCTH.

Pa3zpgea Ne3. «O0001mennas

JIMHeHasl MOJleJIb MHOKeCTBEHHOH perpeccuu. Perpeccuonnnie

MOJAC/IN ¢ ABTOKOPPEC/JINMPOBAHHBIMHA OCTATKAMM))

Tema 3.1. O000LIEHHAS
JIMHENHAsI MOJIEID
MHO>KECTBEHHOU PETPECCHH.

OO6o0mieHHass NWHEHHas MojJeldb MHOXECTBEHHOW perpeccum.
O6006mennbit MHK. Teopema Aiitkena. B3semennsiit MHK.

0000menusit MHK
Tema 3.2. o
I'erepockenacTiyHOCTh. ['paduueckuii  aHamUM3 OCTaTKOB Ha
I'eTepocke1acTUYHOCTD. .
rerepockenacTuaHocTh. Tect [ombdenpaa-KBannra. Tect Vaiita.
MeToab! BEISIBIECHUS o
Tect I'nensepa.
TeTEPOCKETACTUIHOCTH.

Tema 3.3. B3BenieHHsnIi
MHK. Ycrpanenue
reTepPOCKEeTaCTUUHOCTH.

JByxypoBHEBast IHUCTIEPCHSL. B3Bemenubii MHK.
[TponoplioHaTbHOCTh JUCHEPCUU CIyYalHBIX OHUIMOOK 3HAYEHHSIM
OOBSICHAIONIEH MepeMeHHOM. 3aBUCHUMOCTb JTUCIEPCHM CIyYalHbIX
OomMOOK OT 3HaYeHWil oOBsAcHsAOmENH mnepemMeHHON. [Ipumepbl
YCTPAHEHUS T€TEPOCKEACTUYHOCTH.
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HaumeHoBaHue pa3iesioB u
TeM

Conep:xanue TeM

Tema 3.4. PerpeccuonHnbie
MOJIEJH C
ABTOKOPPETUPOBAHHBIMU
OCTaTKaMHU.

[TonsATHEe aBTOKOppeNALUU OCTATKOB. [IpHUMHBI aBTOKOppENSLUN
ocraTkoB. ['paduueckuii ananmu3 ocrtatkoB. Kpurepuii JlapOuna-
Yotcona. Tect bpeyma-I'ondpu.

[IpuMepsl DIpakTUYECKOM peanu3aluu KpUTEpPUEB
ABTOKOPPEJILIUU OCTATKOB.

IIPOBEPKHU

Tewma 3.5. Ycrpanenue
ABTOKOPPEISALIUU

Meron  B3BemenHoro MHK  gng cioydas  moxpenn ¢
ABTOKOPPEIMPOBAHHBIMU OCTaTKaMH. METOAbl MOCTPOCHUS OLICHKH
Kod(p(UIIMEHTa aBTOKOPPENAIMA TIEPBOTO  TOpsSAKa. MeTomabl
MOCTPOCHUS OLEHKH KOd(pUIIMEHTa aBTOKOPPENSALUU IEPBOTO
MOPsIIKA.

Pasznen Ned «KiacrepHblil aHaau3»

Tema 4.1. KnactepHslii
aHanu3. OCHOBHbIE 3Tallbl
KJIACTEPHOI'0 aHAIM3A.

[lonsitue knactepHoro ananu3a. OCHOBHBIE ATamlbl KIACTEPHOTO
aHanuza. [lpencraBieHue [aHHBIX B 3aJaye KJIacTepU3aLUU.
OCHOBHBIE 33Ja4l ¥ IPUIIOKEHUS KJIACTEPHOTO aHAIM3a.

Tema 4.2. MeTpuku
paccrosinuii. CBoOCTBa
KJ1acTepoB. MeTo bl
KJIACTEPHOT'0 aHAJIN3a.

Metpuku paccrosHuil. CoiicTBa MeTpuk. CBOHCTBa KJIACTEpPOB.
Knaccugukaius MeTo/10B KJIaCTEPHOI0 aHaIM3a.

Tewma 4.3. PaccTosiHus MKy
KJacTepaMu. MeTo bl
TPYIIUPOBKH KIIACTEPOB.

PaccrosiHus Mexnay kiacrepamu. MeToasl IpyIIUpOBKH KJIACTEPOB.
JlucriepcuoHHBIE METO/ABI IPYIIIMPOBKH KJIACTEPOB.

Tewma 4.4. Uepapxuyeckue
METOTbI KJIACTEPU3AIIHH.
ATIIOMEpaTHBHBIC METO/IBI.

I/IepapaneCKI/Ie MCTOJbI KJIACTCPHU3ALIHH. AJ'IFOpI/ITM peaji3annuu
arjJIoMCpaTuBHBIX MCTOOOB. I/Iepapanecm/le arJIOMCpaTuBHBLIC
MCTO/bI KJIACTCPHU3AllhH. HpaKTI/I‘ICCKOC IPHUIIOKCHUC.

Tewma 4.5. Uepapxuueckue
JTUBU3UMHBIE METObI
KJIACTEPU3ALIHH.

I/Iepapaneacne JUBHU3HUMHBIC MCTOAbI. AJIFOpI/ITM pcamsanuun
JUBHU3HUMHBIX MCTOAOB KJIacTCpu3aluu. I/IepapXI/I‘IGCKI/IC
JUBHU3MMHBIC MCTOAbI KJIACTCPU3ALIHUU. HpaKTI/I‘-ICCKOG IMPUIIOKCHHUC.

Tema 4.6. [TIpumepsnt
peanu3anuy nepapxuuecKux
METO/IOB KJIaCTepU3aluu.

[Ipumep peanuzanuu arjaoMepaTuBHOro airoputMma. llpumep

peam3anin JUBU3UMHOTI'O aJIOTPpUTMaA. I[eH,ZLOFpaMMa.

Tema 4.7. UtepaTuBHbie
MeTobl. MeTo K-CpeHuX.

UtepartuBHbie meroabl. Mertox k-cpegnux. Ilpumep peanuszanumn
METOJA K-CPEIHHUX.

Tewma 4.8. MeTo K-cpeaHuUX.
Kpurepuu xauectpa
KJIACTEPU3ALINH.

@dyHkuMoHaNbl  KadecTBa  pazbuenus. Kpurepum  kayectBa
kiactepuzanuu. CTaTUCTUYECKHE KPUTEPUH KauecTBa pa3OueHMs.

Tema 4.9. Metoa HEUETKUX
K-CpEIHUX

Meton HeueTkux k-cpenHux. @yHKIHMOHAIBI KayecTBa pa3OMEeHMUS.
IIpumep peanusanuu METOa HEYETKUX K-CPEIHUX.

Paszpen NeS «Metoasbl Kaaccupuranmm»

Tema 5.1. IlousiTHE METOOB
KIJIacCHU(pUKAIUH.

[ToctanoBka 3amaunm  knaccuuranuu. OCHOBHBIE  METOBI

knaccupukanuu. [Tpumeps! 3aiau knaccudukanuu.

Tema 5.2. Jloructuueckas
perpeccus.

OO6muii BuA jaoructuueckoil perpeccuu. OIlleHKa JOTHCTHYECKOMN
perpeccun. [lonarue cOanaHCUpOBaHHON BHIOOPKH. METO b OIEHKH
MapaMeTpOB JIOTUCTUUECKON PErpecCUH.

Tewma 5.3. MeTpuku kauecTa
KJIaccu(UKaIum.

Metpuku kauecTBa Kiaccuukanuu. Martpuna omubok. Jomns
IIPaBWIBHBIX OTBETOB, TOYHOCTb, IOJHOTAa. I[Ipumepsl pacuera
METPUK KauecTBa KJlacCU(pUKALIUU.

Tema 5.4. Metpuku kauecTBa
KJIacCU(DUKAIIIH.

ROC-kpuBas, miomans nona KpuBoi. Ll-perynspusanms. L2-

perymsipuzanusi. [Tocrpoerne ROC-kpuBoii.
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HaumeHoBaHue pa3iesioB u
Conep:xanue TeM

TeM
Perynspuzanus B 3aaue
perpeccum.
Tema 5.5. Metoasl nepeBbeB | JlepeBbsi pemieHuid. OCHOBHBIE aNTOPUTMBI MOCTPOCHUS JI€PEBHEB
peLICHU. pemieHnii. OCHOBHBIE aJITOPUTMBI IOCTPOEHUS IEPEBLEB PELLICHUM.

Tema 5.6. Aucambiu
JIEPEBbEB PELICHUN:
CiyyaliHbIH JieC.

Tema 5.7. AncamOamn
JIEPEBbEB PEUICHUM:
['panueHTHBIA OYCTHHT.

[Tonsitue ancamOneit pemenuid. CrydaitHeiii  sec. IIpumep
IIPAKTUYECKON pean3aluy alropuTMa ciy4yaiiHoro jeca.

I'paguentHelii Oyctunr. Peanuzanus ancambneit pemenuid. [Tpumep
NPaKTUYECKON pealn3aliyl ajropuTMa rpaJIMeHTHOrO OYCTHHTA.

3aHATHS CEMHMHAPCKOT0 THIIA
(IIpakTnyeckue 3aHATHUS)

OO61mure pekoMeHAaluK MO MOATOTOBKE K MPAaKTHUECKUM 3aHsATusAM. [Ipu moaroroske k padbore
BO BpeMs TPOBEACHHS 3aHATUH NMPAKTHYECKOTO THUIA CIIEAyeT OOpaTHTh BHUMAaHHE HA CIICIYIONIUE
MOMEHTHI: Ha MpoIlecCc MPEeABAPUTENBHON MOATOTOBKU, HAa pabOTy BO BpeMs 3aHSTHUS, 00pabOTKy
MOJIYYEHHBIX PE3YJIbTATOB, UCIPABIICHUE TMOIYYEHHBIX 3amedanuil. [IpenBapurenbHas MOATOTOBKA K
y4eOHOMY 3aHSATHIO MPAKTUYECKOTO THUIA 3aKII0YaeTCsl B U3YYCHHU TEOPETHUYECKOTO Marephayia B
OTBEJCHHOE JIJIsi CAMOCTOSTEIIbHOM PabOThI BpeMsi, 03HAKOMJICHHE C MHCTPYKTUBHBIMU MaTeprajaMu C
L[eJTbI0 OCO3HAHUS 3aa4 3aHATHUS.

PaGota Bo Bpems MpOBEICHUS 3aHATHS MMPAKTUICCKOTO THITA BKIFOYAET HECKOJIBKO MOMEHTOB:
a) KOHCYJIbTHpPOBaHUE OOYYaIOIIMXCS MPErnojaBaTeNs MU C LENbI0 MPEIOCTABICHUS HCUEPIIbIBAOIIEH
nH(pOpMaNUK, HEOOXOJUMON JUISI CAMOCTOSTEIILHOTO BBIIOJIHCHHUS IMPEIJI0OKEHHBIX MPEIoaaBaTeiieM
3ama4, 0) caMOCTOSITeNIbHOE BBHIMOJHEHHE 3aJlaHuil coriiacHO 0003HaYeHHOW Yy4eOHOIl mporpamMmoi
TEMAaTUKH.

Pazgen Nel. «BBeieHne B cTaTHCTHYECKHE METO/IbI AHAJIU3A TAHHBIX).
Tema 1.1. BBenenue B CTaTHCTUYECKHE METO/IbI aHATIHM3A JAHHBIX.

1. Knaccudukamus 3agad aHaiau3a JaHHBIX: OMHUCATENbHBIN, TUAarHOCTHUYECKHUH, MpeICcKa3aTeIbHBIMN,
MPEINUCHIBAIOIINI aHATU3 — MPUMEPHI U3 IPAKTUKH.
2. O030p OCHOBHBIX CTATUCTUYECKHX IOHATHH: TE€HEpaJbHAas COBOKYITHOCTh, BBIOOpDKA, MpPU3HAKH,
IIKaJIbl U3MEPEHNUs (HOMUHAIbHAs, TOPAIKOBAasl, MHTEPBAJIbHAS, OTHOIIECHUI).
3. 3HaKOMCTBO C HWHCTpyMeHTamu aHanm3a: Python (pandas, scipy, statsmodels), R, Excel —
BBINOJIHEHUE ITPOCTOT0 pacuéTa CpeTHEro U AUCIIEPCUH.

Tema 1.2. Meronbl nepBUYHON 00paOOTKHU U MPEICTABICHUS JaHHbIX.
1. [locTpoeHue yacTOTHBIX TaOIMILL, TUCTOrpaMM, box-plot’oB AJ KOTMUYECTBEHHBIX U KaTErOpUaibHbBIX
IIEPEMEHHBIX.
2. Pacuér OCHOBHBIX ONUCATEIBHBIX CTATUCTHK: CpeIHEee, MeAWaHa, MOJA, JUCIEPCHs, CTaHIApTHOE
OTKJIOHEHHE, KO3(PPUILIMEHT BapHallnu.
3. Busyanuzanus pacrnipeneieHuid M BBIBICHHE cMmemeHuid (skewness) u akcmecca (kurtosis) ¢
nomorsio Python nnm Excel.

Tema 1.3. MeToibl BBISIBICHUS M YCTPAHEHUS! aHOMAJIbHBIX HAOIIOICHUH.
1. [Ipumenenue npasmiia 36 U MeXKBapTHIbHOTO pa3Maxa (IQR) asns BeIsiBIeHHS BHIOPOCOB.
2. I'padmueckoe oOHapyxeHHe aHOMAIHH: scatter plot, box plot, Z-score heatmap.
3. CpaBHeHHe crTpareruii 00paOOTKM  BBIOPOCOB: yAajJeHHWE, 3aMeHa (MEIHaHOI/CpeTHUM),
TpaHnchopmanus (JiorapuMupoBaHUe), COXpaHEHUE C TOMETKOM.
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Pasznes Ne2. «MHOkeCTBEHHBIN KOPpeIsiIUOHHO-PerpeccuoHHbIN anaau3. Kitaccuueckas
MO/e/Ib MHOKECTBEHHOH perpeccum
Tema 2.1. KoppensiiimoHHO-pErpecCUOHHBIN aHanu3. Moiellb MHOKECTBEHHOM perpeccum.
1. ITocTpoeHne Mozen MHOKECTBEHHOM JIMHEHHO# perpeccun B Python (statsmodels) mnmu Excel na
OCHOBE peajbHbIX JIaHHBIX (HapUMED, IEHBI HA KUIIBE).
2. NnTepnperanus Ko3QpPHUIHEHTOB PErPECCHH U CBOOOIHOTO WICHA.
3. Pacuér u ananu3 MaTpuisl MapHBIX KOPPEISIUN MEXKIY MPU3HAKAMHU.

Tema 2.2. ®uktuBHbIe IepeMeHHbIe. Kputepuilt Yoy npoBepku 0AHOPOTHOCTH.
1. KogupoBanue kaTeropuaibHBIX MPU3HAKOB C MOMOIILI0 dummy-nepeMeHHBIX U BKIIOUYEHUE UX B
PETPECCHOHHYIO MOJIEb.
2. [IpoBepka runoTe3bl 0 CTPYKTYPHBIX CABUTax: NpUMeHeHHe Kputepus Yoy Ha pa3dueHnu BHIOOPKH
(Hampumep, A0/mocie MaHAEMUH).
3. UaTepnperanus pe3yinbTaTOB MOJICTH C (PUKTHBHBIMH MEPEeMEHHBIMU (3 (PEKT «rpyIImbD»).

Tema 2.3. MHOXecTBeHHBIE KOI(PPHUITUESHTHI KOPPEIAIUH.
. Pacuér xoadpunmrenta MuOKeCTBEHHOH Koppessamuu R u kosddurmenta nerepmunarnuu R2,
. CpaBHenue R? 1 ckoppeKTHpoBaHHOTO RZ,qj Ipy 106AaBIEHNH HOBBIX NPH3HAKOB.
3. AHanu3 BKJIa/1a Kax10ro (hakropa B 00bSICHEHHE AUCTIEPCUH 3aBUCUMOM ITEPEMEHHOM.

N -

Tema 2.4. CTaTUCTUYECKUM aHATIN3 aJIEKBATHOCTH MOJIEJI MHOKECTBEHHOM PErpecCcum.
. [IpoBepka 3HaurMocTH MojenH B 1iesioM (F-TecT) u oTaenbHbIX Ko3hUIMEHTOB (t-TecT).
. AHaJIN3 OCTATKOB: MPOBEPKa HOpMATbHOCTH (rpaduk Q-Q), rOMOCKETaCTHYHOCTH, aBTOKOPPEIISILINH.
3. Uurepnperanus p-value u 10BepUTEIbHBIX HHTEPBAIOB KOA(D(HUIIMEHTOB.

N -

Tema 2.5. MynbTHKOJIITMHEAPHOCTH (DAKTOPOB.
1. Beraucnenue VIF (Variance Inflation Factor) uist onieHku MyJTbTHKOJUTMHEAPHOCTH.
2. YcTpaHeHue MyJIbTUKOJUTMHEAPHOCTH: UCKITIOUEHUE MPU3HAKOB, o0beanHenue, PCA.
3. AHanM3 MOCIICACTBUH MYJIBTHKOJUIMHEAPHOCTH: HEYCTOWYMBOCTH KO3(D(PHUIIMEHTOB, 3aBHINICHHEIC
CTaHJIaPTHbBIE OLTHUOKH.

Pasznen Ne3. «O000meHHast TUHeHHAsA MO/Ie]Ib MHOKEeCTBEHHOI perpeccuu. Perpeccnonnbie
MO/IeJIU € AaBTOKOPPEJTUPOBAHHBIMHM OCTATKAMM)
Tema 3.1. O60011eHHas THHEHHas MOJIeNIb MHOXeCcTBeHHOU perpeccun. O6o0mennsiii MHK
1. IocranoBka 3agaun OMHK: korna oObranasiii MHK HEnmpumenum.
2. Peanuzanus B3BemeHHoro MHK B Python (statsmodels. WLS) Ha mpumepe rerepockeqacTUUHBIX
JAHHbIX.
3. CpaBHeHnue oneHok napamerpos no MHK u OMHK.

Tema 3.2. I'eTepocke1acCTUYHOCTh. METOBI BBISBICHUS T€TEPOCKEIaCTUYHOCTH.
. I'papuueckuii ananus: rpa@uk 0CTaTKOB Vs MPECKA3aHHbBIX 3HAYEHUH.
. [Ipumenenue tecroB: bpeyma—Ilarana, Yaiita, 'onndenna—Ksanara.
3. MnTepnperanus pe3ynbTaTOB TECTOB M BHIBOJ] O HATMYUN/OTCYTCTBUH T€TEPOCKETACTUIHOCTH.

N -

Tewma 3.3. B3semennsiit MHK. YcTpanenue rerepocke1aCTUIHOCTH.
. OLiIeHKa BECOB Ha OCHOBE JIUCIIEPCUU OCTATKOB.
. [locTpoenue mozaenu c ucnonb3oBanreM WLS u cpaBHenue e€ kadecta ¢ OLS.
3. IIpoBepka ocraTkoB nocie WLS Ha roMOCKeZaCTUYHOCTb.

N -

Tema 3.4. PerpeccuoHHble MOJIENN C aBTOKOPPEIMPOBAHHBIMUA OCTATKAMH.
1. BoisiBieHe aBTOKOppESIIUK: TpaduK OCTaTKOB BO BpeMeHH, koddduuuent apouna—Y oTcoHa.
2. IloctpoeHre MoJenu BpPEMEHHOTO psijia (HampuMep, MpoJaXH IO MecsilaMm) M aHalu3
aBTOKOPPEIISIINH OCTATKOB.
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3. UHTepnperanusi MOCIEACTBUN aBTOKOPPENALMU: CMEIICHHE CTaHAAPTHBIX OIIMOOK, HEBEpHbIE
BBIBOIbI O 3HAYUMOCTH.

Tema 3.5. YcrpaHeHue aBTOKOppENSILIMU
. [Tpumenenune merona Koxpana—Opxkatrta unu [Ipaiica—YuHcTeHa 119 KOPPEKIUHA MOJIEIIH.
. Ucnnonb3oBanue aBroperpeccuonnoi mogenu (AR(1)) nnst MogenupoBaHust OCTaTKOB.
3. CpaBHEHUE KayecTBa MOJIEIIU J0 U TOCJIe YCTPaHEHUS! aBTOKOPPEISIUU.

N -

Pasznen Ned4 «KimacrepHblil aHaIu3»
Tema 4.1. KnacrepHbiii anasin3. OCHOBHBIE 3TaIlbl KJIACTEPHOIO aHAIU3A.
. @opMynHpOBKa LENH KJIacTePU3aLUU: CETMEHTAIUS KINEHTOB, KIaCCU(PHUKAIUI TOBAPOB U T.II.
. [lonroroBka manubIx: MacmrabupoBanue (StandardScaler, MinMaxScaler), konupoBanue.
3. Beibop uncna knactepoB: MeTox J0KTs, silhouette score.

N -

Tema 4.2. Metpuku paccrosiHuii. CBoiCTBa Ki1acTepoB. MeTobl KJIaCTEpPHOTO aHAIN3A.
1. CpaBHenue Merpuk: EBKIMI0BO, MaHX3TTEHCKOE, KOCUHYCHOE PACCTOSHHE — Ha OJHOM Habope
JAHHbIX.
2. AHalu3 KOMIIAKTHOCTHU U pa3feIMMOCTH KJIaCTEPOB.
3. Knaccudukanus MeTo10B: HepapXuyecKie Vs HTepaTUBHBIC.

Tewma 4.3. PaccTostHust MeXx Iy KiiactepaMu. MeToibpl TPYIITUPOBKHU KJIACTEPOB.
. Peann3zanus pa3HbIX CBSI30K: OJJHORJIEMEHTHAsI, IOJIHAs, CPEIHSS, LICHTPOUAHASL.
. Bnusitnue tuna cBs3u Ha GOpMYy M KOJIMUECTBO KJIACTEPOB.
3. Buzyanuzanus qeHApOrpaMMbI C pa3HBIMU METOIaMHU CBS3H.

N -

Tema 4.4. Hepapxudecknue METOABI KIIaCTEPU3ALMN. ATJIOMEPATHBHBIE METOIBI.
. IlocTpoeHue armoMepaTuBHOM KiacTepu3aluy BpyuHYyIO (Ha MaJIoM Ha0Ope TOYEK).
. Peanu3zanus ¢ momompto scipy.cluster.hierarchy B Python.
3. MnTepnperanus JeHIpOrpaMMbl U BEIOOP MOPOTa OTCEUYCHUS.

N -

Tema 4.5. Uepapxudeckre TUBU3UMHBIE METOIbI KIaCTepU3AIUH.
. CpaBHEHHE arOMepaTUBHOIO U JUBU3UMHOT'O TIOJXO/0B.
. [Ipumep npumenenus quBuzuMHoro meroga (DIANA) Ha CHHTETHYECKUX TaHHBIX.
3. O6cyxieHre BEIYUCIUTENbHON CI0KHOCTH U IPUMEHUMOCTH.

N -

Tema 4.6. IIpuMeps! peanuzanny HEPApXUUECKUX METOIOB KIIaCTEPU3ALINN.
1. Knactepusanust KJIMEHTOB 10 TMoBeAeHUYeckuM JaHHbIM (RFM-ananus3) c¢ wucnoiab3oBaHueM
HEPAPXUUECKOr0 METOA.
2. Busyanu3zaius knactepoB Ha 2D-rpaduke nocie nonmkenus pasmeproctu (PCA/t-SNE).
3. OneHka KauecTBa KJIacTepoB: BHYTpUKIIacTepHas aucnepcus, silhouette score.

Tema 4.7. UtepaTtuBHble MeTOIbI. METOI K-CpPEHUX.
. Peanmmzanus anroputma k-means ¢ vyns (Ha Python) u cpaBaenue ¢ sklearn.
. AHaJIN3 YyBCTBUTEIBHOCTH K HaYaJbHBIM LIeHTpaM (random_state).
3. [Ipumenenne k-means K 3a1a4e CerMEHTAINN CTYACHTOB IO YCIIEBAEMOCTH.

N -

Tewma 4.8. Meton k-cpeanux. Kpurepnun kadectsa Kinactepusaruu.
. Pacuér cymMBbI KBaZ[paTOB pacCTOSHUH 10 LIEHTPOU OB (inertia).
. [loctpoenue rpaduxa "nokts" u silhouette plot ans BeIOOpa onTuManbHOTO K.
3. CpaBHEeHHE YCTOWYMBOCTH KJIACTEPOB P MHOTOKPATHOM 3aITyCKe.

N -

Tema 4.9. Meton HeUETKUX K-CpPEAHUX
1. Peanuzanus Fuzzy C-Means (Hanpumep, ¢ momolnkko oudanoteku scikit-fuzzy).
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2. nTepnperanys cTeneHeil NpUHaUIEKHOCTH 00BEKTOB K KJIaCTEPAM.
3. CpaBHeHHe YETKOM U HEUETKON KIIaCTEpU3aLMH Ha TaHHBIX C IEPEKPBITHEM TPYIII.

Paspnen NeS «Metoabl Kinaccupurkanum»
Tema 5.1. ITorsiTHE METOIOB KJIacCU(PUKAIIMH.
1. Knaccudukanus 3amau: OMHapHas VS MHOTOKIIaCCOBasi, COaJTaHCHPOBAaHHbBIE VS HecOalaHCUPOBAHHBIC
BBIOOPKH.
2. [TpumMepsl NPUKITATHBIX 330a49: KPEIUTHBINH CKOPHHT, TUarHOCTHKA, CllaM-(pHUIIbTpariHs.
3. Paznenenue naHHbIX Ha train/test, crpaTudukams.

Tema 5.2. Jloructuueckasi perpeccus.
. [loctpoenue Mmoaenu soructuaeckoit perpeccuu B Python (sklearn.linear model.LogisticRegression).
. UaTepnperanust Ko3QPUIUEHTOB U BEPOITHOCTEH.
3. [Toctpoenne ROC-kpuBoii u pacuér AUC.

N -

Tema 5.3. MeTpuku KauecTBa KiIacCU(PUKAIIIH.
. [Moctpoenue confusion matrix u pacuér accuracy, precision, recall, F1-score.
. AHanIM3 METPUK B 3aBUCUMOCTH OT IOPOTa KJIacCHU(PHUKAIUH.
3. [IpumeHeHre METPUK K HeCOATAaHCUPOBAHHBIM JaHHBIM (HAIIPUMEp, OOHApYKEHHE MOIIICHHIYECTBA).

N -

Tema 5.4. MeTpuku kauecTBa kiaccuukanuu. Perynspusanus B 3a1aue perpeccumu.
. CpaBuenue L1 (Lasso) u L2 (Ridge) perymnspusanuu B TOTUCTHYECKON pErpeccuu.
. [Tog6op runepnapamerpa perymspusanuu (C) ¢ MOMOIIBI0 KPOCC-BATUAAINH.
3. AHanu3 BIMSIHUS PETYJISIPU3AIIH Ha IIEPEOOYICHUE U HHTEPIPETHPYEMOCTh MOJICIIH.

Tema 5.5. MeToabl 1epeBbEB PEIICHUN.

. [Toctpoenue nepepa pemenuii (sklearn.tree.DecisionTreeClassifier) u Bu3yanuzanus.
. AHanM3 BaXKHOCTH TIPU3HAKOB I10 JICPEBY.
3. Hacrpoiika runepnapamerpoB: riayouHa, min_samples_split, kputepuii (gini/entropy).

N -

N -

Tema 5.6. Ancambnu nepeBneB penieHuit: CiaydaifHbli Jiec.
. O6yuenue moaenu Random Forest u cpaBHeHnE ¢ OJUHOYHBIM JIEPEBOM.
. OlleHKa BaKHOCTH MPU3HAKOB IO CIYYaiHBIM JIecaM.
3. [MonGop urcna nepeBbeB U IPYTUX THIEPIapaMETPOB.

N -

Tema 5.7. AncamOnu nepeBbeB pelieHuit: I'paiueHTHBIA OyCTHHT.
. O6yuenune momenu Gradient Boosting (sklearn.ensemble.GradientBoostingClassifier).
. CpaBHeHuE NPOU3BOAUTEIBLHOCTU U cKopocTH 00ydeHus ¢ Random Forest.
3. HUcnonwsizoBanne XGBoost/LightGBM st moBbIIIeHHs KauecTBa MPEICKa3aHHIA.

N -

Pa3neu 5. YueOHo-MeTOoqM4YecKoe oOecnedyeHHe CaMOCTOATENbHOI padoThl 00y4aIOIINXCH
10 JMCHUILINHE

Hapsiny ¢ yTeHMeM JeKIUi U IPOBEAECHUEM IPAKTUYECKUX 3aHATUN HEOTHEMIIEMBIM JIEMEHTOM
y4eOHOT0 Ipoluecca sBIseTCA camocmosmenvuas paboma. Ilpu caMocTosTeNIbHON paboTe 10CTUTAETCS
KOHKPETHOE YCBOEHHE Y4eOHOro MaTepuaa, pa3BUBatOTCs TEOPETHUECKUE CTIOCOOHOCTH, CTOJIb BayKHBIE
JUIS YCTIEITHOW MOJATOTOBKM W 3aIMTHI BBITYCKHOW paboThl OakanaBpa. DOpMbI CaMOCTOSITENBHON
paboThl, 00y4aeMbIX MOTYT ObITh pazHOOOpa3HbIMH. CamocTosATeNnbHas paboTa BKIIOYAET: M3YyUEHHUE
JUTEepaTyphl, BEO-PECYpPCOB, OLIEHKY, 00CYX/IEHHUE U pELIEH3UPOBaHNE MyOJIMKYEeMbIX CTaTel; OTBETHI Ha
KOHTPOJIbHBIE ~ BONPOCHI; PEIIEHUE 3a7ayd; CaMOTECTUPOBAHME. BbINOIHEHHE BCEX BUJOB
CaMOCTOSITENIbHOM pabOThI YBSA3BIBAETCS C U3YYEHHEM KOHKPETHBIX TEM.

TumoBsle 3aaHus Ui CAMOCTOSITETILHOM, MPEACTAaBICHBI B (POHJE OLIEHOYHBIX CPEJCTB IO
JUCIMILIMHE.
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5.1. UuauBuayajibHbIe 3aJaHNs J1JIsl KYPCOBBIX padoT
KprOBaSI pa60Ta IIO3BOJIICT BBIABUTL CTCIICHL BJIAZICHUA 6a3OBBIMI/I 3HAHUSAMU, YMCHUSIMU
HEOOXOMMBIMU JIJIs1 OOYYCHUS, M ONPEACITUTh YPOBCHbD BIIJICHUSI HOBBIM MaTepralioM. PexomMeHnamm
0 MOJATOTOBKE, O(OPMIICHHIO M 3aIlUTEe KypCOBOM pabOTHI (KypCOBOTO MPOEKTA), MPEeayCMOTPEHHOM
Y4eOHBIM IIJIAHOM, U3JI0KEHBI B METOAMUYECKUX YKa3aHUSX 110 COOTBETCTBYIONICH JIUCITUTLINHE.

5.1.1. IlpuMepHasi TeMAaTHKA KYypPCOBBIX PadoT (IPOEKTOB)
Kypcosas paboma ne npedycmompena yuebHbiM NIAHOM.

Pa3zgen 6. OnieHo4HbIE U MeTOAMYECKHE MATEPUAJIbI 110 00pPa30BaTeJbHOM NporpaMmme
(¢oH O1IEHOUHBIX CPEACTB) IS MPOBeIEHUs TEKYIIero KOHTPOJISl yCIeBaeMOCTH 1
MPOMEKYTOYHOM aTTeCTAMHU

B nporecce ocBoeHust yueOHOM TUCIMITIIMHBI JJ1s1 OLIEHUBAHUS c(hOPMUPOBAHHOCTH TPEOYEMBIX
KOMITETCHIMH UCIIOIB3YIOTCS OIICHOYHBIE MaTepUaltbl ((POHIBI OLIEHOYHBIX CPEICTB).
TumnoBbie TECTOBBIC 3a/laHMsl, THIIOBBIC NMPAKTUYECKUE 3aJaHUs, TUIIOBBIC 3aJaHUs JJISI KOHTPOJIbHBIX
paboT M Marepuaisl Il AMArHOCTHYECKON PabOTHI MPENCTAaBICHBI B (POH/IE OLIEHOYHBIX CPEICTB IO
mucuutuinHe. [IpomexkyTrodnas arrectanus IpoBOIUTCS B (hopMe 3aueTa/ 3a4eTa ¢ OLECHKOW/IK3aMeHa.

6.1. MaTepna.mﬂ AJIA OHCHKHU pe3yjabTaToB l'lpOMe?KyTO‘{HOi/i aTrTeCTallum

Ilepeyennb BOpPOCOB /171l MNOATOTOBKH K IPOMEKYTOYHOMH aTTeCTaluH
1. OcHOBHBIE 3TAIBI SMIIUPUIECKOTO UCCIICIOBAHMUS.
2. JluckpeTHble, HempepbiBHbIE aaHHbIE. [IpocTpaHcTBeHHass BHIOOpKA, BPEMEHHOW psifl, TaHEIbHBIC
JaHHbIE.
3. AnomManbHbIe HabmOACHUS. KpuTepuu npoBepky aHOMaIbHOCTH HAOIIOACHUH.
4. OOumii BUJ MOJENN MHOXECTBEHHON perpeccuu. JIMHelHas MOJellb MHOXKECTBEHHOW PErpeccuu.
Matpuunas ¢opma.
5. OCHOBHBIE NMPEANOCHUTKA PErPECCUOHHOTO aHanu3a. Meroa HauMeHbIux KBaaparoB. MHK-omnenku
MapaMeTpPOB MHOKECTBEHHOM JIMHEHHOU perpeccuu. Teopema ["aycca-Mapkosa.
6. Craructuueckue cpoiictBa MHK omnenok. IIpoBepka rumore3sl O CTaTUCTUYECKOW 3HAYMMOCTH
TeopeTnyecknx KodhduimenToB perpeccuu. JloBepHTENbHBIE WHTEPBAIBI [UI TEOPETUUECKUX
KO3 PHUIIHEHTOB.
7. YacTHBI KOA(DPUITMEHT KOpPPENSIUU, MHOXKECTBEHHBIN Kod(pduimeHtT koppemnsuuu. lIpoBepka
TUIIOTE3bl O CTATUCTUYECKON 3HAUMMOCTH YAaCTHOTO KO3((PUIIMEHTa KOPPETALHH.
8. Koadppumment nerepmunamuu. CpoiictBa. Jlucnepcuonnoe otHomenue Owumepa. I[IpoBepka
TUIOTE3BI O CTATUCTUYECKOW 3HAUMMOCTH YPABHEHUS PETPECCUN.
9. O600meHHas THHEHHAsT MOJIETb MHOYKECTBEHHOM perpeccun. O606mennsii MHK.
10. I'oMocKeaCTUYHOCTb,  TE€TEepPOCKeNacCTUYHOCTh.  KpuTepum  mpoBepKM  OCTATKOB  Ha
reTepOCKeIaCTUYHOCTh. MEeTO/1bl YCTPAHEHHUS T€TePOCKETaCTUYHOCTH.
11. ABTokoppensuus octaTkoB. Kpurepuu mpoBepKH aBTOKOPPENALUU. Y CTpaHEHHE aBTOKOPPEIIALIUH.
12. Tonsitue xnactepHoro aHanm3a. OCHOBHBIE dTAIbl KIACTEPHOTO aHATN3a.
13. OcHoBHBIE MephI CXOJICTBa 00BEKTOB. PaccTosiHre MeXay 00BbEeKTaMH: OCHOBHBIE BUBI, (POPMYIIbI
pacuera.
14. CgoiicTBa KJ1acTepa: MIOTHOCTh, AUCHEPCHs, pa3Mepsl, popma, OTAeNIuMOoCcTh. PaccTosHue Mexay
KJIacTepaMu: OCHOBHBIE BHUJIbI, (POPMYJIBI pacyeTa.
15. Uepapxudeckue arjoMepaTUBHbIE METOJIbL: TOHATHE, AITOPUTM pPEaTH3aLHH.
16. Uepapxudeckne AMBU3UMHBIC METOBI: TIOHSITHE, AJITOPUTM pealTU3aIliy.
17. Meton k-cpenHux: MOHATHE, ANTOPUTM peanu3annu. OyHKIMOHABI KadecTBa pa30reHnss 00bEKTOB
MeToa0M K-CpeHux.
18. Metoz HeueTkux k-cpeHuX: MOHATHE, AITOPUTM peanu3anun. OyHKIIMOHAIBI KayecTBa pa3OueHUs
00BEKTOB METOAOM K-cpeHuX.
19. IlocranoBka 3aaun kiaaccupukanui. OCHOBHBIE METO/IbI KJIaCCH(PUKAIINY.
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20. OOt  Bua JorucThydeckod perpeccuu. OIleHKa JIOTUCTHYECKOW perpeccuu. [lonsarue
cOaaHCUPOBAaHHOM BBIOOPKH.

21. MeTpuku KayecTBa KjIacCU(UKAIUH.

22. MeTopl IePEBbEB PEILICHHH.

23. Ilonarue ancambOneit pemennid. CiryqaifHbii jec. ['paagueHTHBINA OyCTHHT.

6.2. OnleHMBaHKe OTBETOB HA BONPOCHI M BHINMOJHEHUS 32IaHUI IPOMEKYTOUYHOI
aTrecTamuu
[Tpu onieHKe 3HaHUHN YUUTHIBAETCS YPOBEHb CPOPMUPOBAHHOCTH KOMIIETECHIIHIA:
1. YpoBeHb YCBOEHHSA TEOPETUYECKUX MOJIOKEHUN UCHUIUIMHBI, MPAaBUIBLHOCTH (POPMYIHUPOBKH
OCHOBHBIX TOHSTUH U 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUS (PAKTHUECKOTO MaTepuaia B 00beMe IporpaMMBbl.
3. Jloruka, CTpyKTypa U TpPaMOTHOCTh U3JIOKEHUS BOIIPOCa.
4. YMeHue CBA3aTh TEOPUIO C TPAKTUKOM.
5. YMmenue nenatb 0000IEHUS, BBIBOIBL.

IlIkana oneHUBaHNUS HA DK3aMeHe, 3a4eTe ¢ OIeHKOoil

Onenka Kputepun BbicTaBJ/IeHUS] OLIEHKHU
OTiIn4HO OO0yyaromuiicst TOJKeH:
- TPOJIEMOHCTPUPOBATH TIYOOKOE M TPOYHOE YCBOCHHE 3HAHMM
MIPOrpaMMHOTO MaTepHaa,
- HCUEPIBIBAIOIIE, TTOCIEI0BATEIHLHO, TPAMOTHO H JIOTHUYECKH CTPOHHO
M3JIOKUTH TEOPETUUYECKUIA MaTepra;
- MPaBWIIBHO (hOPMYIIMPOBATH OTPEICIICHUS;
- MPOJEMOHCTPUPOBATH YMEHHUS CAMOCTOSITENBHOM paboOThl €
JUTEPATYPOU;
- YMETh CJIeNaTh BHIBOJIBI M0 U3JIaraéMOMY MaTepuany.
Xopo1io OO0yyaromuiicst TOJIKEH:
- IPOJIEMOHCTPHPOBATH JIOCTATOYHO ITOJHOE 3HAHHUE MPOTPAMMHOIO
Marepuaa,
- MPOJACMOHCTPUPOBATh 3HAHKE OCHOBHBIX TCOPETHYCCKUX IMOHSTHIA,
- JIOCTaTOYHO TOCJIEIOBATEIbHO, TPAMOTHO M JIOTHYECKU CTPOHWHO
W3JaraTh MaTepua;
- MPOJAEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B TUTEPATYPE;
- YMETh CJIeNIaTh JOCTAaTOYHO 0OOCHOBAHHBIE BBIBOJIBI 10 U3JIaraeMOMY
Marepuainy.
Y 10BIETBOPUTENHEHO OOyyJaromuiicst TOMKeH:
- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOro MaTepurara;
- IOKa3aTh 0011ee BIaIeHUE MOHATUIHHBIM allapaToOM TUCIUTUINHEI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOU H3Iaraemoro

BOIpOCA;
- 3HAaTh OCHOBHYIO pPEKOMEHIYyEeMYI0 TIpOorpaMMoOi  y4eOHYIO
JTUTEPaTypy.

HeynosnerBoputenbHO OO0yuaromuiicst IeMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIILHOM YaCTH IIPOrPaMMHOI0O MaTepHaa;

- HE BJIQJICHHE MTOHATUWHBIM anlapaToM JUCHUTLINHBI;

- CYILIECTBEHHBIE OLTHMOKU MIPU U3JI0KEHUU YUeOHOTr0 MaTepuana;

- HEyMEHHE CTPOUTh OTBET B COOTBETCTBHUH CO CTPYKTYpOH
M3JIaraeMoro BOIIpoca;

- HEYMEHHE JIeJaTh BBIBOJBI 110 U3J1araéMOMY MaTepHally.

IIIkaj1a oueHUBaHUs HA 3a4eTe
\ Onenka \ KpuTtepun BbICTaB/IeHUS] OLCHKH
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OOyyaromuiics JOHKEH: YMETh CTPOUTh OTBET B COOTBETCTBUU CO
CTPYKTYpOM H3J1araéMoro BOIIpOCa; MPOAEMOHCTPUPOBATh IPOYHOE,
JIOCTaTOYHO TOJIHOE YCBOEHHE 3HAHUI MPOrpaMMHOTO MaTepHana;
IIPOJEMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETHUUECKHUX IOHSATUM;
«3a4TeHo» MpaBWIbHO  (OpPMYJIHUPOBAaTh  OIpENeTeHHs;  IOCIEA0BATENbHO,
IPaMOTHO U JIOTMYECKU CTPONHO U3JI0KUTh TEOPETUUECKUNM MaTepHal;
MPOJEMOHCTPUPOBATh ~ YMEHHS  CaMOCTOSITEIbHOW  paboThl ¢
JTUTEPATYpPO; YMETh ClIeNaTh JOCTATOYHO 0OOCHOBAHHBIE BHIBOJBI 1O
M3JlaraeMoMy MaTepuainy.

OOyuaronuiicss J1€MOHCTpUpPYET: HE3HaHWE 3HAYUTEIbHOH dYacTu
MIPOrpaMMHOTO MaTepuala; He BIIaJIcHUE MOHITHHHBIM amnmnapaTrom
JUCLUUIUIMHBL, CYHIECTBEHHBIE OMIMOKM TpPU M3JI0KEHUH Y4eOHOTro
MaTepuasa; HEyMEHHE CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpOil
M3JIaraéMOro BOIIPOCA; HEYMEHME JieJaTh BBIBOJbI IO HU3JIaracMOMY
MaTepuany.

MeTtoauyeckue MaTepuaJbl, ONpeae/siioNe Npoue1ypy OeHnBaHusl ¢(pOPMUPOBAHHBIX
KoMIeTeHuuil B coorsercrBum ¢ OOII

Kauecmeo 3nanuii XxapakTepusyeTcsi ClIOCOOHOCTHIO 00Yy4arOIIErocs TOYHO, CTPYKTYPUPOBAHHO
U YMECTHO BOCHPOU3BOJUTH MH(POPMAIUIO, MOIYUYEHHYIO B MPOILIECCE OCBOCHHS AUCLHUIUIMHBI, B TOM
BHUJIC, B KOTOPOM OHa ObLIa M3JI0KEeHA B y4eOHOM M3JaHUU WIIM TPETIOIaBaTEIEeM.

YMeHus, Kak MpaBuwio, (HOPMHUPYIOTCS Ha 3aHATHSIX CEMHHApCKOTO THUIMA. 3a/JaHus,
HaIpaBJICHHBIC HA OLIEHKY YMEHHH, B 3HAUUTEIBHON CTENEHH TPEOYIOT OT 00Y4JaIOLIerocs MPOsSBICHHUS
CTEPEOTUITHOCTH MBIIUICHUS, T.€. CIIOCOOHOCTH BBIOJHUTH paboTy mo obpasliaM, ¢ KOTOPBIMU OH
pabortan B mporecce oOydenus. [IpermomaBaTens e OLEHHMBAECT CBOCBPEMEHHOCTh M INPABHILHOCTD
BBITIOJTHEHUS 3aJaHHUSL.

Haegviku MOXHO TPaKTOBAaTh KaK aBTOMAaTU3UPOBAaHHBIE YMEHHS, Pa3BUTHIE M 3aKpEIICHHbIE
OCO3HAHHBIM CaMOCTOSITENILHBIM TpynoM. HaBbiku popMHUPYIOTCS MPH CaMOCTOSITEIbHOM BBITIOJTHEHUH
O0yJaroIMMHUCS ~ MPAKTUKO- OPUEHTUPOBAHHBIX  33JaHUH, MOJCIUPYIOIIMX  pPEUICHHE WM
MIPOM3BOJICTBEHHBIX M COIMOKYIBTYPHBIX 3a7ad B COOTBETCTBYIOIIEH 00JIACTH MPOQecCHOHATBHON
JESTEeIbHOCTH, KaK MPaBWIIO, TPW BBHIMOJIHEHUH JOMAIIHUX 3aJaHHid, KYpCOBBIX IPOEKTOB (pador),
HAyYHO-HCCIIEeI0BATEIbCKUX padoT, MPOXOKICHUH MPAKTUK, IPU pab0Te MHIUBUIYAIbHO UITU B COCTaBE
TPYIIIIBI U T.1I.

Yemmuwuit onpoc — 510 nponierypa, opraHM30BaHHas Kak clielraibHas Oecesia mpernoaBaTens ¢
rpymmoi o0ydaromuxcs (GpOHTATBHBIN OMPOC) WIH C OTAECTBHBIMU 00yUaIOIIMMHUCS (MHIUBUIYaTbHBIHN
OIpPOC) C IENBI0 OLEHKH C(HOPMHPOBAHHOCTH y HHMX OCHOBHBIX MOHSATHH M YCBOGHHS Y4eOHOIO
MaTepuanga. YCTHBIH ONPOC MOXKET HCIHOJB30BAaThCS KakK BHJ KOHTPOJII M METOJ OLEHUBAaHUS
dbopMUpyeMbIX KOMIETEHIMH (Kak M KadyecTBa MX (OPMHUPOBAHUS) B paMKax CaMmblX pasHbIX (hopm
KOHTpOJISI, TAKUX KakK: cobeceoBaHNe, KOJUIOKBUYM, 3a4€T, 3K3aMEH MO JUCIUIUIMHE. Y CTHBIM ompoc
(YO) no3BosisieT OLIEHUTh 3HAHHS M KPYro3op oOyd4arollerocsi, yMeHue JOTHYECKH MOCTPOUTh OTBET,
BJIa/ICHHE MOHOJIOTMYECKON peubl0 M HMHbIE KOMMYHHMKaTHBHbIE HaBbIKM. YO o0namaer OOJbIIMMU
BO3MO’KHOCTSIMH BOCIIUTATEIbHOIO BO3/IecTBUS Npenoaasatesns. BocnurarensHas gynkuus YO umeer
pSAA BaXKHBIX AacleKTOB: MPOQECCHOHATbHO-ITUUYECKUM M HPABCTBEHHBIM AacMeKThl, AUJAKTHUECKUN
(cucremaTu3anus Marepuala IpU OTBETE, JIydllee 3allOMUHAHUE MaTepuaja IPU UHTEIJIEKTYaIbHON
KOHILEHTPALMK), SMOLMOHANBHBIN (PaJoCTh OT YCIEHIHOIO HPOXOXKACHUsSI coOeceloBaHMs) U Jp.
Ooyuatomias ¢pyHkuus YO COCTOUT B BBISBICHUH A€Talel, KOTOPbIE 110 KAKMM-TO IPUYMHAM OKa3aJIHiCh
HEJ0CTaTOYHO OCMBICIICHHBIMHU B X0Ji€ YYEOHBIX 3aHATHH U MPU MOJTOTOBKE K 3a4€TY WM HK3aMEHY.
YO obnamaer Takxke MOTUBHpYIOIIEH (QYHKIMEH: MpaBUIBHO OpraHU30BaHHBIE coOeceoBaHue,
KOJUIOKBUYM, 3a4€T M 3K3aME€H MOT'YT CTUMYJIHPOBATh Y4EOHYIO AESITEIbHOCTh CTY/IEHTa, €r0 y4acTue B
Hay4HOI1 paborTe.

Tecmur aBnsAOTCA TpocTeiineil GpopmMol KOHTpPOJISI, HAlpaBIEHHON Ha MPOBEPKY BiaJleHUs
TEPMUHOJIOTHYECKUM aIllapaToM, COBPEMEHHBIMH HH(POPMALIMOHHBIMU TEXHOIOTUAMHU U KOHKPETHBIMH
3HAaHUAMU B 00JIacTH (PyHAAMEHTAJbHBIX M MPUKIAIHBIX JUCHUIUIMH. TeCT MOMET MpeAoCTaBisATh
BO3MOKHOCTh BBIOOPA U3 TIEpEYHsl OTBETOB (OJJMH MM HECKOJIBKO MPABUIBHBIX OTBETOB).
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Cemunapckue 3anamua. OCHOBHOC HA3HAYECHUE CEMHHAPCKHUX 3aHATUM IO JUCLMIUIMHE —
obecreynTh TIYyOOKOE YCBOEHHE OOYyYaroIIMMHUCS MAaTepHalioOB JICKIHMH, TNPUBUBATh HAaBBIKU
CaMOCTOSITENIbHON pabOThI C JIUTEPATypOl, BOCHUTHIBATh YMEHUE HAXOAUTh ONTHMAJIbHBIE PEILICHHS B
YCIOBHSX M3MEHSIOIIUXCS OTHOLICHUH, (POPMHUPOBATH COBPEMEHHOE MPO(EeCCHOHANTBHOE MBIIUICHUE
obyuyaromuxcs. Ha ceMuHapckux 3aHATHUAX MPENoAaBaTelb IPOBEPSIET BBIMOIHEHUE CAMOCTOSITENbHbBIX
3aJaHUi M Ka4yecTBO YCBOGHHUS 3HAHUH, YMEHUH, ONpeaensieT YpPOBEeHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH.

Pazgen 7. Meroan4yeckue ykazanus 1Js 00y4arOmMXcsi 0 OCHOBAHWIO U CHUILIHHBI

OcBoenue oOyyaromuMcsi y4eOHOM JAMCHUIUIMHBI IpeaIojlaraeT HM3ydeHHe MaTepuanoB
JUCLMIUIMHBL HA ayAUTOPHBIX 3aHATHUSX U B XOJE CaMOCTOSITEIbHOM paOOThl. AyIUTOpHBIE 3aHATUS
IIPOXOJAT B (pOpMeE JIEKLIUH, CEMUHAPOB U MPaKTUUECKUX 3aHATHH. CamocTosTenbHas paboTa BKIIOYAET
pa3Ho00pa3HbIil KOMILIEKC BUJOB U (GOPM pabOThI 00ydarOIIHXCS.

JUis ycHemHoro OCBOEHHs Y4e€OHOM IUCHMIIMHBI M JTOCTM)KEHHUS IIOCTaBJIECHHBIX Lelen
HE00X0/IMMO BHUMATEJIbHO O3HAKOMHTBCS C HACTOAIIEH pabodel mporpaMMbl y4eOHOH TUCIMITIMHEIL.
Crnenyer oOpaTuTh BHUMAaHUE HAa CIIMCOK OCHOBHOM U JIONOJIHUTENIEHON JIUTEPATyphbl, KOTOpask UMeeTCs
B OJIGKTPOHHOW OMOIMOTEYHOW cucreMe YHHBepcuTeTa. JTa uHpopManus HeoOXoauma Juis
CaMOCTOSITENIbHON paboThl 00yYaroIerocs.

[Tpu MoAroTOBKE K ayIMTOPHBIM 3aHITUSIM HEOOXOIUMO TOMHUTH OCOOEHHOCTH KaX 10 (popMbI
€ro MpOoBECHHUS.

[ToaroToBka K y4eOHOMY 3aHATHIO JIGKIMOHHOTO THMA. C IENbl0 00ECTeYeHUsl YCIEeITHOTO
00y4yeHHs 00y4aroIuiics JOIKEH FOTOBUTHCS K JIEKIIUH, IIOCKOJIbKY OHA SIBJISIETCS BayKHeH1el (opmoit
OpraHu3aIK y9eOHOTO MpoIiecca, IOCKOJIbKY: 3HAKOMUT C HOBBIM Y4€OHBIM MaTEpPHAJIOM; Pa3bsCHIET
y4eOHbI€ 3JIEMEHThI, TPYAHbIE 115l IOHUMAHUS; CUCTEMAaTU3UPYeT y4eOHbIN MaTepuall; OpUEHTHPYET B
y4eOHOM Tporecce.

C 3TOl 1enblo: BHUMATENIBHO MPOYMTATe MaTepual MpeablIyliei JeKIUH; 03HaKOMbTECh C
y4eOHBIM MaTepHUaIoOM IO YU4eOHUKY M y4eOHBIM MOCOOUSM C TEMOH MPOYMTAHHOW JICKIMH; BHECUTE
JIONIOJTHEHHU S K IOJIyYEHHBIM paHee 3HaHUSIM 110 TeME JIEKLIMU Ha MOJISX JIEKIIMOHHON TeTpaju; 3alHIIITe
BO3MO>KHBIE BOIPOCHI, KOTOPbIE BBl 33/1aJUTE JIEKTOPY HA JIEKLUU IO MaTepHally U3y4YeHHOMN JIEKIUH;
rocrapaiTech YSICHUTh MECTO M3y4yaeMOM TeMbl B CBOEH IOJTrOTOBKE; y3HailTe TeMy IpelcTosLIeH
JeKIH (TI0 TEeMaTHYECKOMY TIaHy, 10 HHPOPMAIIUH JIEKTOPA) U 3aIUIIUTEe HHPOPMALIHIO, KOTOPOH BEI
BJIaJIEETE 110 JAHHOMY BOIIPOCY

[IpenBapuTenbHas MOArOTOBKAa K y4eOHOMY 3aHSATHIO CEMHHApPCKOTO THUIIA 3aKJIOYAeTCs B
M3YYEHUH TEOPETUYECKOro Mmarepuajga B OTBEJCHHOE I CaMOCTOATENbHOM paboThl Bpems,
03HaKOMJIEHHE C MHCTPYKTHUBHBIMU MaTepUalaMH C II€JIbI0O OCO3HAHMS 3a/1a4 3aHATHS.

CamocrosrenbHas pabota. Jlns Oosnee yriayOJ€HHOrO HM3yYeHHMs TEMbl 3aJaHus s
CaMOCTOSITENIbHON pabOThl pEKOMEHAYETCS BBIOJIHATE MapajljielIbHO ¢ U3y4eHUEeM JaHHOU TeMbl. [1pu
BBITNIOJTHEHUM 3a/IaHUI 110 BO3MOXKHOCTH MCIIOJIb3yWTE HAIJIJHOE IIPEICTaBICHUE MaTepHaa.

[lonrotroBka Kk 3adery, »5k3ameHy. K 3auery, »5Kk3aMeHy HEOOXOAMMO TOTOBHUTCH
LeJIEHANPaBIEHHO, PETyIsPHO, CHCTEMAaTUYECKH U C EPBbIX JHEH 00ydeHMs MO JaHHOM JAMCIUIIIUHE.
[TonbITKM OCBOUTH YUEOHYIO TUCHUIUIMHY B MIEPUOJI 3a4€THO-3K3aMEHAIIMOHHON CECCUM, KaK MPaBUIIo,
IPUHOCAT HE CIUIIKOM YAOBJIETBOPUTENbHBIE pe3yiabTaThl. IIpm MOArOTOBKE K 3adeTy oOpaTuTe
BHUMaHHUE Ha 3alIUTy MPAKTUYECKUX 3a/laHuil Ha OCHOBE TeopeTuieckoro Marepuana. [Ipu noaroroske
K 9K3aMEHy IO TEOpPETHYECKOH YacTh BBIJEIUTE B BONPOCE TIJIABHOE, CYILECTBEHHOE (MOHATHS,
MpU3HAKW, KilaccUPUKAMK W Tp.), NPUBEAUTE TMPUMEPHI, WUIFOCTPUPYIOLINE TEOPETUUECKUE
I0JIO’KEHUS.

Pa3nen 8. YueOHo-MeTOoaM4ueckoe 1 HHpopMannoOHHOE o0ecneyeHue TUCHUIINHBI
Ocnoenasa rumepamypa
1. BeposTHOCTHO-CTaTUCTUYECKHI aHAIHN3 TaHHBIX ¢ ucnoiab3oBaHueM MS Excel. B 2 vacTsx.
Y.2. MaTemMaTHKO-CTaTUCTHUECKHUE METO bl aHAJIN3a JaHHbIX: yueOHUK U npakTukym / B. C. MxuTapsH,
B. ®@. lumos, /1. B. Uckopkun, A. FO. KoznoB. — Mocksa: KYPC, 2024. — 415 ¢. — ISBN 978-5-
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907535-89-3. — Tekcrt: anexktponuslii // Lludposoii oopazoBarenbubiii pecypc IPR SMART: [caiit]. —
URL.: https://www.iprbookshop.ru/144845.html
2. [IatnoB, A. B. MeToapl MHOTOMEPHOTO CTaTUCTHYECKOTO aHalM3a JAaHHBIX B COLMOJIOTHU:

yueOnuk / A. B. [larnos, I1. H. JlykuueB. — PoctoB-Ha-/lony, Taranpor: M3narensctBo FOxkHOTO
benepabHOTO YHUBEpcuTeTa, 2023. — 236 €. — ISBN 978-5-9275-4265-9. — TekcT: 31eKTpOHHBIH //
udposoii o0pa3zoBaTeIbHBIN pecypc IPR SMART: [caifT]. — URL:

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

3. Hponos, C. B. AHa)M3 MHOTOMEPHBIX CTATUCTUYECKUX JaHHBIX: MoHOTpadus / C. B. JI[poHoB.
— Mocksa, Bonorga: Uadpa-Unxkenepus, 2025. — 308 ¢. — ISBN 978-5-9729-2524-7. — Tekcr:
anektpoHHeld //  IludpoBoii obOpazoatenbHbId  pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/155978.html

Jlononnumenvnan numepamypa

4. Pomanko, B. K. Cratuctrueckuii aHamu3 JTaHHBIX B IICUXOJIOTHU: yueOHoe mocodoue / B. K.
Pomanko. — 5-e¢ m3a1. — Mocksa: Jlabopartopus 3uanumii, 2025. — 313 ¢. — ISBN 978-5-93208-845-6.
— Texkcr: snexkrponusii // I{udposoit obpazoBarensubiii pecypc IPR SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/149631.html

5. OpnoB, A. W. UckycCTBEHHBI HHTEIIEKT: CTATUCTUYECKHUE METOJbl aHajin3a JaHHBIX:
yuebnuk / A. U. OpnoB. — Mocksa: Aii [Iu Ap Meaua, 2022. — 843 ¢. — ISBN 978-5-4497-1470-1.
— Texkcr : snextponnsiii / LHudposoit obpazosarensubiii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/117029.html

6. BeposATHOCTHO-CTaTUCTHYECKUI aHAIIW3 JIaHHBIX ¢ Ucnoyib3oBanueM MS Excel. B 2 yacTsx.
Y.1. BeposTHOCTHBIC METOBI aHATIN3A JAHHBIX: y4eOHUK U pakTukyM / B. C. MxuTtapsu, B. @. umos,
J. B. Uckopkun, A. FO. Ko3no. — Mocksa: KYPC, 2024. — 360 c. — ISBN 978-5-907535-92-3. —
Tekct: snexrponnsnid // Ludposoit obpaszoBarenbubiii pecypc IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/144901.html

8.1. TpeGoBanus kK MaTePHAIbHO-TEXHHYECKOMY U Y4eOHO-METOANYEeCKOMY 00ecredeHUI0
NporpamMmbl 0aKajaBpuarTa

8.1.1. YHUBepcHTET pacioyiaraeT MaTepuaibHO-TEXHUYECKOM 6a30ii, COOTBETCTBYIOMIEH 1EHCTBYIOIINM
IIPOTUBOIOXAPHBIM ~@IpaBUJaM M HoOpMaM M oOecHeurBaoIiell IPOBEJEHHUE BCEX BUJIOB
JUCLUILUIMHAPHON M MEXINCUUIUIMHAPHOW NMOATOTOBKH, IIPAKTHYECKON U HAYYHO-UCCIIE0BATENbCKON
paboT 00yUarOIUXCsl, TPETYCMOTPEHHBIX YUEOHBIM TJIAHOM.
[Tomemienuss mnpeacTaBIsIOT co0OW y4deOHblE ayAMTOPUHU JUIs TMPOBEACHUS Y4EeOHBIX 3aHATH,
MPEeyCMOTPEHHBIX TpOrpaMMoM OakanaBpuaTa, OCHAIICHHbIE OOOpPYIOBAaHHUEM M TEXHUYECKUMU
CpeAcTBaMU 00Yy4eHUsI, COCTaB KOTOPBIX OIpeiesisieTcsl B paboyux mporpaMMax JUCHUIUIAH (MOyieit).

B VHuBepcurere MMEIOTCS ClEUMaIN3UPOBAHHBIE AayJUTOPUU JJIsi NMPOBEACHUS 3aHATUN IO
MH(OPMALMOHHBIM TEXHOJOTHSIM.

[Tomemienuss a1 CaMOCTOATENbHOW paOOTHl OOYyYarOIIMXCS OCHALIEHbl KOMIBIOTEPHOMN
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUeHH K ceTh "MHTepHeT" n o0ecrieueHreM J0CTyMa K 3JIeKTPOHHOM
nH(}OpMalIMOHHO-00pa30BaTeNbHOM cpeie Y HuBepcuTeTa.

DJIeKTPOHHasi MH(OpPMalMOHHO-00pa30BaTe/IbHAS cpela Y HUBEPCHTETa BKIIOYALT:
1. Opunmansuelii caiit Yausepcutera (https://www.iile.ru/)
2. DnexTponHas nHpopMaImonHo-o0pa3oBatenpHas cpena «1C: Yauepcurer» gorosop ot 10.09.2018
r. Ne[TPKT-18281 (6eccpouHno)
3. Iporpammel st IBM. Cucrema auctanipoHHoro ooydenus «Mirapolisy - JIuiieH3nonHblit 10roBop
Nel07/06/24-x ot 27.06.2024 (Cnemmduxanus x JlunensumonHomy porosopy Nel07/06/24-x ot
27.06.2024, cpok aeiictus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
4. IMporpamma it 9BM. Bupryanbuas komuata «Mirapolisy - Jlunensuonnsiid gorosop Nel(07/06/24-
K oT 27.06.2024 (Crnenudukanusa k Jlunensnonnomy aoroBopy 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 munenznonnoe cornamenue (Jlorosop ot 07.11.2018 r. NeJ1-54792,

nononHuTenbHoe cormamenue Ne  J[-5479/6 o mpomonramuu  poroBopa ago 01.06.2026r.)
http://212.48.35.211:85/

8.1.2. VHuBepcureT obecrmedyeH HEOOXOAMMBIM KOMILICKTOM JIMIEH3HOHHOIO M CBOOOIHO
PacIpoCTPaHsAEMOro MPOrPaMMHOI0 00ECIICUCHHS, B TOM YHCIIC OTEUSCTBEHHOT'O TPOU3BO/ICTBA (COCTAB
ompenenseTrcss B pabodux MporpamMmax JUCHMILIMH (MOAYJIeH) M IOUIEKHUT OOHOBICHHIO IIPH
HEOOXOIUMOCTH).

IlepeyeHb JUIEH3MOHHOTO MPOTPAMMHOIO 00eceYeH s, B TOM YHCJIe 0Te4eCTBEHHOI 0
NMPOU3BO/ICTBA:
1. Onepanmonnas cucrema «AtianT» - Atlant Academ ot 24.01.2024 r. (6eccpouro)
2. AutuBupycHoe mnporpammuHoe obecneuenune Kaspersky Endpoint Security mis  OusHeca —
Pacmmpennsriii Russian Edition qorosop-odepra Ne Tr000941765 ot 16.10.2025 1.

8.1.3. Obyuaromumcst obecriedeH 10CcTyn (yIaJeHHBIN IOCTYI) K COBPEMEHHBIM Mpo¢ecCHOHATbHBIM
0a3am JaHHBIX U HHPOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMPEACIseTCs B pabodnx
MporpaMMax JUCIHILIMH (MOyNiel) U OOHOBIISIETCS PU HEOOXOAMMOCTH, HO HE PE¥KE OJHOTO pa3 B ro/l.

Ilepeyenn coBpeMeHHBIX PO} eCcCHOHAIBHBIX 023 JAHHBIX 1 HHPOPMATMOHHBIX CIIPABOYHBIX
CHCTEM:

1. UndopmannonHo-nouckoBast cucrema «Koncynprant Ilmoc» - Horosop NeMU-BUII-79717-
56/2022 (6eccpouHo)
2. DnexTpoHHO-OMOmoTeyHass cucrema |IPRsmart smnensuonnwiii  goropop ot 01.09.2024 .
Nel1652/24C (cpok neiictBus mo 31.08.2027 r.) https://www.iprbookshop.ru/
3. Hayunas snextponnas 6ubnuoreka eLIBRARY munensuonnsiit goroop SCIENC INDEX Ne S10 -
3079/2026 ot 30.01.2026 t. (cpok neiictBus a0 29.01.2027r.) https://elibrary.ru

8.1.4. OOyuaromuecs wu3 uuciaa wuHBaIMAOB U Jjun ¢ OB3  obecrneueHbl ANIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcaMu B (hopmax, alaiTHPOBAHHBIX K OTPAHHMYCHUSM UX 3I0POBBSI.

Pa3znen 9. MaTepl/IaﬂbHO-TeXHl/l‘leCKoe odecneyeHne 06pa3OBaTean0r0 nmpouecca

VYuebHas ayIuTOpUs Ui IPOBEICHUS Ob6opynoBaHue: crienualIn3upoBaHHas Meoenb (Mebenb
3aHATUH JIEKIMOHHOTO TUIA, 3aHATUN aynuTopHas (CTOJNBL, CTYNbsl, JOCKa ayJIuTOpHas
CEeMHUHAPCKOI'0 TUIIA, IPYIIOBBIX U HaBeCHas1), CTOJI NMPeNnoAaBaTes, CTyJ IpenoiaBaTens.
VHIMBUYAIbHBIX KOHCYJIbTALIHM, TexHuveckue cpencTBa 00yueHuUs : IEPCOHATBHBII
TEKYILETro KOHTPOJIS U MPOMEXKYTOUHOMN KOMIIbIOTEP; MYJIbTUMEIUITHOE 000pyI0BaHHE
aTTecTaluu (mpoexTop, 3KpaH).
ITomernieHue 17151 caMOCTOSITETLHOM Crenuanu3upoBaHHas MeOelb (CTOIBI, CTYIIbsI),
pa60TI>I MNEPCOHAIbHBIC KOMIIBIOTECPBI C BOBMOKHOCTBIO
NOJKII0UeHUs K ceTu «HTepHeT» 1 obecrnedeHnem
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIOHHO-
00pa30oBaTeNIbHYIO Cpey YHUBEpCUTETa
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JUCT UBMEHEHUIA
AxkTtyaau3upoBanbl B 2024 roay (pemenue Yuenoro coeta 26.12.2024r., mpotokosa Ne3):
- [IepeueHb OCHOBHOM U JOIOJHUTEIBHOM JINTEPATYPHI,
- [lepeuenp nHGOPMAIIMOHHBIX TEXHOJIOTHI, UCIOIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3oBaTEeNBLHOrO MPOIIecca 10 AUCIUILTUHE;
- KoMIJ1eK T IMIIeH3MOHHOT0 TPOrPaMMHOT0 O0eCTIeueHUsl.

AkTtyaausupoBanbl B 2025 roay (pemenue Yuenoro coeta 23.12.2025r., mporokoi Ne3):

- [IepeueHb OCHOBHOM U JOTOJHUTEIBHOM JINTEPATYPHI,

- [lepeuenp nHGOPMAIIMOHHBIX TEXHOJIOTHH, UCIOIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3zoBaTEeNBHOrO MPOIIEcca MO TUCIHUILIHNHE;

- KoMIIIeK T IM1IeH3MOHHOTO TPOrPaMMHOT0 00ECIICUEHHS.
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