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1. HamMeHoBaHHe IMCIHUILINHBI

«MamuHHOEe 00y4YeHue».

2. IlepeyeHb ILUIAHUPYEMBIX Pe3yJbTATOB OCBOEHHS 00pa30BaTeJbLHOI

nporpamMMbl (lepedeHb KOMIIETEHIUI) € YKa3aHHEM WHIMKATOPOB HX

AOCTUKCHUA U IVIAHUPYEMBIX PE3YJIbTATOB oﬁyqunﬂ o AIMCIOMIIJIMHE

CPE/ICTB MAIIMHHOTO
o0yuyeHus, coOupaer

Kon HanmeHoBanue Nuaukaropsl PesyabTaTsl 00yueHusi (yMeHust
KOMIIEe | KOMIICTCHIUH AOCTH/KCHHU S U 3HAHHS), COOTHECEHHbIEC C
TeHIH KOMIIeTeHIIUH HHIMKATOPAMH  JOCTHKEHUS
" KOMIICTCHIIUH

INKH-4 | CnocobHOCTh JemoHCTpUpYyeT 3HaTh:  OCHOBHBIE  TOHSTHUS
IIPOEKTUPOBATh U 3HAaHHE  OCHOBHBIX | MAIIMHHOTO o0yuyeHus U
CO3/1aBaTh MOHSTUM MAIIMHHOTO | UHTEJUIEKTYJIbHOH  00pabOTKH
UHTEJUIEKTyaJbHble | O0y4YeHUS U | JaHHBIX, X 00JIaCTH NPUMEHEHUS
WH(POPMAIIMOHHBIE | UHTEJUICKTYyalbHOTO | U CpPaBHUTEJIbHBIE

CHCTEMBI, BBIOMpaTh | aHaJIM3a JAHHBIX, | XapaKTEPUCTUKHU
MeTo]1 00yueHus B NOHMMaHue 00JacTé | YMeTb: NPUMEHSITh OCHOBHBIE
COOTBETCTBUH C u IpaHUIl | METO/bI OOyYEHHs C YUYMUTEIEeM U
AHAIM30M 33J1a41 IIPUMEHNMOCTH, 06e3 yuurens Uil pelleHus
OCHOBHBIE BUJBI | TUIIOBBIX u IIPAKTHKO-
3az1ay. OPHUEHTHPOBAHHBIX 3a1a4y
MallMHHOTO OOy4YeHMsI M aHalIMu3a

JTAHHBIX

JlemoHCcTpHpyeT 3HaTh: OCHOBHBIE
3HAaHUE TOMYJSPHBIX | HHCTPYMEHTAIbHbIE cpencTaa
MHCTPYMEHTAJBHBIX | (S3BIKK IIPOrpaMMHUPOBAHMSI,

O6ubnnorexku, QpelMBOPKH) IS
00paboTKH JaHHBIX U MAITUHHOTO

JlaTacer, CTPOUT | 00y4YeHUs

MOJIENIM, TPOBOJAUT | YMeThb: IPUMEHSTh COBPEMEHHbIE
179 aHamn3 u|u TIOITYJISIPHBIE
JIMarHOCTHUKY, €JaeT | HHCTPYMEHTAJIbHbIE CPEICTBA IS
coJiepKaTebHbIe pelIeHusl TMPaKTHYECKUX — 3a1a4
BBIBOJIBI. MAaIIMHHOTO 00yYeHHUS
[TpesenTabenpHO 3HaTbh: OCHOBHBIE CpEACTBA H
JI€MOHCTPHUPYET MIPUEMBbl BU3YaJIH3alMH TaHHBIX U
pe3ysbTaThl aHAM3a | MPEICTABICHUS pe3yIbTaToB
JTAHHBIX U | MallMHHOTO OOY4YeHUs, BKIIOYas
MaIIMHHOTO OCHOBHEIE METPUKH "
oOyueHuss B Qopme, | HeQyHKIIMOHATIBHBIE TPEeOOBaHUS
JOCTYITHOU K MHTEJUIEKTYaJIbHBIM CHCTEMaM
HenpogeccuoHaly, YmMmern: NPEJCTaBIATh
CTPYKTYpHPYET PE3yNbTaThI MIPOBEICHHOTO
OTYeT no | ananuza B ¢opme, TOHATHOU
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MIPOBEJICHHOMY HECTIEUUAIIUCTY;

aHaJm3y. BU3yaIM3UPOBaTh  JaHHBIE U
oOHapyKCHHBIE B HUX
3aBUCHMOCTH, POBOJIUTH
MPE3CHTAIUIO IPOBEJICHHOTO

aHalJli3a

3. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHbIX IPOrpaMm

Jucnummnaa «MammnaHOe o0y4eHue» OTHOCHUTCS K
Ob6menpodeccnoHaNbHOMY HUKIY AUCIUIUIMH IO HAMPAaBICHUIO MOATOTOBKU
09.03.03 - Ilpuknagnas wundpopmaruka, OIl «Mmxenepuss naHHbBIX», OII
«[IpuknanHpie THPOPMALIMOHHBIE CUCTEMBI B SKOHOMUKE U (PUHAHCAX).

N3yuenne aucuuiinabl « MaliMHHOE 00Y4EeHHE» OCHOBBIBAETCS HA CyMME
3HAHWM, MOJYYEHHBIX NPH U3YYEHUH AUCIUIUIMHBI « AJITOPUTMBI U CTPYKTYPBI
naHHbIX B s3bike Pythony, “Ananu3 nanHbeiX” nubo “Teopust BepoATHOCTEH U
MareMarudeckass  cratuctuka’,  “MHocTtpaHHbIl  s3bIK,  “JIMCKpeTHasd
MaTemaTuka”. [l u3ydeHus JaHHOW JUCIHUIUIMHBI CTYACHT JOJDKEH 00J1aaaTh
0a30BbIMM  3HaHMSIMM B 00JacTM HMH(POPMAIMOHHBIX TEXHOJOTUH U
pOrpaMMHUPOBaHMS, HABBIKAMHU MTPOTrPaMMHUPOBaHUS Ha si3bike Python.

4. O0beM IMCUMIIMHBI (MOAYJISA) B 3a4eTHBIX eAUHULAX U B AKA/IeMHY€eCKHUX
yacax ¢ BblAeJeHHEeM o00beMa ayAuTOPHON (JIeKUMH, CEMHUHApbI) M
CaMOCTOAATE/IbHON Pa00THI 00y4alOLIUXCH

OIl «Unocenepus oannvixy, Ol «llpuxnadnvie unghopmayuonusvle cucmemol
8 IKOHOMUKE U PUHAHCAXY
Ounas dhopma 00yueHus

Bupn yueonoii padotsl mo Bcero Cemectp 3 Cemectp 4
AUCUMILINHE (B 3.e. M yacax) (B yacax) (B yacax)
O01mas Tpy10éMKOCTh 8/288 144 144
MHCHUTLTAHBI
Konumaxkmmnan paboma- 100 50 50
Ayoumopnuie 3anamus
Jlexun 32 16 16
CeMuHapbl, IPaKTUYECKUE 3aHATUS 68 34 34
Camocmosmenvnas paboma 188 94 94
Buj Texymero KoHTpoIs KOHTpPOJIbHAs KOHTPOJIbHAS -
pabota pabota

Bun mpoMexxyTouHOM aTrTecTaruu 3a4eT, dSK3aMeH 3auer 9K3aMeH




OIl «IIpuknaonvie ungopmayuoHHble CUCmeMbl 8 IKOHOMUKE U PUHAHCAXY

OuHo-3a04Hast hopMa oOyUeHus

Buj yueonoii pa6oTnl o Bcero Cemectp 3 Cemectp 4
JAMCHMIIJIMHE (B 3.e. 1 yacax) (B yacax) (B yacax)
OO1ast TPY10éMKOCTh 8/288 144 144
AUCHHILTHHBI
Konmaxmmuas paboma- 68 34 34
Ayoumopnuie 3anuamus
Jlexiumn 32 16 16
CeMuHaphbl, NPAaKTUYECKUE 3aHITUS 36 18 18
Camocmoamenvnas paboma 220 110 110
Bun Texyiero KoHTpoIs KOHTPOJIbHAS KOHTPOJIbHAS -
pabora pabora

Buza npomexyTo4HON arTecTaluu 3a4€T, DK3aMEH 3a4eT JK3aMEH

Hucmumym onnatin-oopasosanus, 3a04nas opma ooyuenus

Bun yae6HO# paboTsl 1O Bceero Cewmectp 4 Cemectp 5
JTUCIUATIIINHE (B 3.e. M Hacax) (B yacax) (B yacax)
Ob6mas Tpy10éMKOCTH 8/288 144 144
AU CIHUTIIMHBI
Konmaxmmnas paboma- 32 16 16
Ayoumopnuie 3anamus
Jlexumn 8 4 4
CeMuHaphl, IPaKTHYECKUE 3aHATHUS 24 12 12
Camocmosmenvnas paboma 256 92 164
Bup texymiero KoHTposis KOHTPOJIbHBIE KOHTPOJIbHBIE KOHTPOJIbHBIE
paboThI paboThI paboThI
By npoMexxyTouHOH aTTecTanuu 3a4yeT, IK3aMeH 3a4er 9K3aMeH

5. Conepxkanue TUCHMILIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM (pa3jesiam)
JUCHMILUIMHBI ¢ YKa3aHHMEM HUX 00beMOB (B aKaJeMHYeCKHUX 4acax) U BHI0OB

Y4eOHbIX 3aHATHI

5.1. CoaeprkaHue TUCHMILIMHBI

Tema 1. BBenieHue B MalliuHHOE O0y4eHHUe
OcHOBHBIE TIOHSITUS MAaIIMHHOTO 00yuyeHus. CBs3b ¢ JAPYrUMU

JUCHUITIIMHAMM. KoHnTekcT MalmHHOTO O6y“IeHI/I$I KaK JUCHUIIIIMHBI - aHaJInu3

JaHHBIX U PICKYCCTBGHHBIﬁ HHTCIIIICKT. C(bepbl IPUMCHCHHUA MAIIWMHHOI'O
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oOydenusi. Tumbl 3a1a4 MalIMHHOTO OOy4YeHUs - OOy4deHHUe ¢ yuuTeneM U 0e3
yuntens. CTpyKTypa AaHHBIX JJisl MAIIMHHOTO 00yudeHusi. MHCTpyMeHTalbHbIC
CpelicTBa MalIMHHOTO 00y4eHus. [loHsTHEe MOJIeIM MallIMHHOTO 00yYeHUSI.

Tema 2. Perpeccus

IlocranoBka 3amaum perpeccun. JIuHenHas perpeccus € OJHOM
nepeMeHHON - (QYHKUUS TUNOTe3bl, (YHKIMS OMIMOKH, METOJ TpaJHUeHTHOIrO
crycka. Perpeccusi ¢ HECKOJIBKMMU MEPEMEHHBIMU - MHOXXECTBEHHAs JIMHEHHAS
perpeccusi, HOpMaJM3alUsl  [PU3HAKOB, IMOJIMHOMHUAIbHAA  PETPECCHUS.
[IpakTH4eCKOE MOCTPOEHUE PETPECCUU - 3arpy3ka U MPEJCTAaBICHUE NAaHHBIX,
peanu3anus MeTo/1a TpaJJueHTHOTO CITyCKa, OIIEHKa KaueCTBa PErpeccuu, moaoop
CKOpPOCTH 00y4eHHs, 3HAKOMCTBO ¢ OnbimoTekoit sklearn.

Tema 3. Knaccupuxauus

[TocranoBka 3afaum Kjiaccu(pUKalMy Kak 3aJayd MAIIMHHOTO OOYy4YEeHUs.
Otmuuusg ot 3amaun perpeccun. CTpyKTypa JaHHBIX IS KJacCU(DHUKAIUU.
Jloructuyeckasi perpeccust - GyHKIUS TUMIOTE3bI, TPAHULIA IPUHSITUS PEIICHUH,
byHKIMS OMMOKK JIOTUCTUYECKOW PETrpeccuu, TPaJAHuCHTHBIA CIYCK JUIs
JIOTUCTUYECKON PEerpeccry, MHOTOKIJIACCOBas KilacCUu(PUKaIvs, arOpuT™ “‘OJ1H
IIPOTUB BCEX .

Tema 4. MeToabl 00y4eHUs C yYUTeJIEM

VYHuBepcaIbHOCTh METOAOB OOYYEHHMsI C y4HTeNeM, OO0Ias MOCTaHOBKa
3a7a4u. JINHEWHbIE MOJENH - IMHENHAS U JIOTUCTUYECKAS PETPECCUU - KaK €IMHA
Mozenb. llonnHoMmuanbHbie Monaenu. MeToJ OMNOpHBIX BEKTOPOB, sapa -
JuHEeWHoe, rayccoBo, apyrue. [lepuentpon. JlepeBbs pemenuii. K Ommkaitmmx
cocenei. HauBnas OaifiecoBckast Mojienb. JJoCTOMHCTBA M HEOCTATKU PAa3HBIX
TUMOB  MOJIeNield, UX CpaBHUTEJIbHAs XapaKTePUCTHKA, MPUMEHUMOCTb.

[IpuMeHeHue FTUX MOJICNICH JIJIsl penieHus 3a1a4 KjJacCu(PuKaiu U perpecCcum.



Tema 5. /lmarHocTuka cucTeM MAIMHHOTO 00y4YeHMsI

Metpuku >(QGEKTUBHOCTH MAIIMHHOTO OOy4YeHHUsT - CpaBHEHUE C
byHKIUAMH  OMMOKK. TunuyHable METpUKH 3PHEKTUBHOCTH I Mojielen
perpeccun - MAE, MSE, RMSE, MSLE, MAPE wu npyrue. Metpuku
3¢ dEeKTUBHOCTH T MOJIeNel Kiaccudukaruu - accuracy, precision, recall, F1,
ROC, PR u npyrue. HemooOyduenue u nepeodyuenue. [Ipodiema bias-variance.
Ouenka cIIOKHOCTH Mozenei. O6o0maromas criocoOOHOCTh MOJIENEH, TECTOBBIM
HaOop, KpuBblie oOydeHHs. MeTonbl OOpHOBI C HENO- U IMepeodydeHUEM.
Perynspuzanus. 3agadya BpIOOpa MOJACIH - KPOCC-BAIMIALIUS, THIIEPIIAPAMETPHI
MOJIesIeH, TIOUCK 0 CETKE, BaTUAAIlMOHHBINA Ha0oP.

Tema 6. IIpeaBapuresbHbII aHAIN3 U 00pa00TKA TaHHBIX

COop maHHBIX AJi1 MOJieneil 0Oy4eHUs ¢ YUUTENIEM - pelsiiuoHHas (popma
JAHHBIX, TTOHATHUE YHCTHIX JaHHBIX, OIEHKAa MCTOYHHUKOB M OOBEMOB JTaHHBIX.
OnucartenbHbll  (MpeaBapuTeNIbHbIA) aHanu3 gaHHblx  (EDA) -  ananus
pENpPEe3EeHTAaTUBHOCTH,  IIKadbl W THUIBI,  BHU3yalnu3amws, Ipodiema
HeCOATAaHCUPOBAHHOCTH, OOHApY)XEHWE KOPPENSIHi, aHOMajauil B JaHHBIX.
OurcTka 1 mpeoOpa3oBaHUE TAHHBIX - YAAJICHHUE JIMITHUX PU3HAKOB, yIaJICHNE
HEIOKAa3aTeIbHBIX 00BEKTOB, 3aIIOJJHEHUE OTCYTCTBYIOIIMX 3HAYCHUH, CO3TaHHE
CypporaTHBIX MPU3HAKOB, TMpeoOpa3oBaHHWe IIIKajd, BOCIPOU3BOJAUMOCTD
npeoOpa3oBaHusl TaHHBIX.

Tema 7. 3agaum o0yueHus 0e3 yunreis

3amaua KiacTepu3alMi - TOCTAHOBKA 3aJayd, CTPYKTypa JaTracera,
pesynbTaT W uwHTepnperamms. Metonq K cpemHux - dbopmanmzanus,
TUIepIIapaMeTphl, MPUMEHUMOCTS. J{pyrue metoas! knacrepusanuu - DBSCAN,
uepapxudeckas, ariioMepaTUBHAs KiacTepusamusa. 3agada OOHApYKCHHUS
aHOMaJIMHA. 3a7ava TOHIKEHUS Pa3MEPHOCTH - METOJ TJIABHBIX KOMITOHEHT,

MECTOJ HE3aBHUCHUMbIX KOMIIOHCHT. O6yquHe C IIOAKPCIINICHUCM.



Tema 8. IIpakTnuyeckoe HCHOJb30BaHME MOJAeJed MAIIMHHOTO
00y4eHuUs

CroxacTUuecKuil M TMaKETHBIM T'paJMeHTHBIN cryck. OTOOp NMpH3HAKOB.
Yactuunoe oOydeHue C yuyuTeleM. AHcamMONIMpOBaHHE MOJENCH - OErTHHT,
OycTuHr, cTakuHr, ciaydainslii jec, XGBoost, CatBoost. Koneliepuzarus
Mojieielt MamuHHOTO 00ydeHus. OCHOBHBIE ATallbl MPOEKTa MO MAIIMHHOMY
oOyuennro. Bwusyanmzarus, wuHTepIpeTamnus, TMPEACTaBICHHE W  aHalu3
pe3yJbTaTOB MAIIMHHOTO OO0ydeHus. PaboTta ¢ pasHbIMH THUIAMHU JaHHBIX -

Hpeo6paaoBaHHe Fpa(i)quCKOfI I/IH(bOpMaI_[I/IH, MCTOAbI BCKTOPpU3allu1 TCKCTA.

5.2. YuyeOHO-TeMATHYECKHNH IJIAH

Ol «Unorcenepus oannvixy, Ol «IIpuxknaoHnvie ungopmayuonHvle cucmemsl
8 IKOHOMUKE U PUHAHCAXY
Ounas dhopma 00yueHus

TpynoeMkocTh B yacax
DopmbI
KonrakTHas padora-
HaumenoBaHue CamocTt | Tekyuiero
Ne AyauTopHasi paéora
TeM (pa3/iesioB) OSITEJIbH | KOHTPOJIS
n/n Bcero CeMuHapsl,
AUCHMITUHBI Oomas, asi ycreBaem
Jlexnnu MPAKTUYECKUE
B T.4.: pabora OCTH
3aHATHS
1 |BBenenue B 36 6 2 4 30 ompoc,
MaIrmHHOE IpOBEpKa
oOyueHue nabopartop
HBIX paboT
2 |Perpeccus 36 10 2 8 26 orpoc,
IpOBEpKa
naboparop
HBIX paboT
3 |Kiaccuduxamms 36 6 2 4 30 orpoc,
pOBEpKa
nabopaTtop
HBIX paboT
4 |Meronsl oOyueHusi ¢ | 36 16 6 10 20 orpoc,
yuuTenem pOBEpKa
nabopaTtop
HBIX paboT
5 |/IuarHocThKa 36 20 8 12 16 orpoc,
CHCTEM MalIHHHOTO pOBEpKa




o0y4eHus nabopaTtop
HBIX paboT
6 |IIpenBapurenbHbIMA 36 18 6 12 18 orpoc,
aHajau3 U 00paboTKa MIpOBEpKa
JTAHHBIX naboparop
HBIX padoT
7 |3amaun oOydeHuUs 36 12 4 8 24 orpoc,
0e3 yuurens pOBEpKa
naboparop
HBIX padoT
8 |IIpakTuueckoe 36 12 2 10 24 ompoc,
UCTIOJIb30BaHHUE pOBEpKa
MoJieei n1aboparop
MAIIMHHOTO HBIX paboT
oOydeHus
B 288 100 32 68 188 CormnacHo
IEJIOM 10
TUCIIUTLTAHE yeOHOMY
TUIaHY:
KOHTPOJIb
Hasl
pabora
Uroro B % 35 32 68 65

Ol «llpuxnaousie ungopmayuonrvle cucmemol @ IKOHOMUKE U PUHAHCAX»
Ouno-3a04yHas opma 00yueHuUs

TpynoeMkocTh B yacax
®opmbI
KonrakTHas padora-
HaumenoBaHnue CamocTt | Tekyuiero
Ne AyautopHasi padora
TeM (pa3/iesioB) OSITEJIbH | KOHTPOJIS
n/n Bcero CeMuHapsl,
AU CHUITHHBI Oomas, asi ycneBaem
Jlexnnu MPAKTUYECKUE
B T.4.: pabora OCTH
3aHSATHUS
1 |BBenenue B 36 4 2 2 32 ompoc,
MaIrrmHHOE poBepKa
oOyueHue naboparop
HBIX paboT
2 |Perpeccus 36 6 2 4 30 orpoc,
poBepKa
naboparop
HBIX paboT
3 |Kiaccuduxamms 36 4 2 2 32 orpoc,
pOBEpKa
nabopaTtop
HBIX paboT
4 |Metoas oOyuenus c| 36 12 6 6 24 ompoc,




YUUTEIEM POBEpKA
naboparop
HBIX padoT
5 |/[lmarsoctuka 36 16 8 8 20 ompoc,
CHCTEM MAaIIMHHOTO pOBEpKa
o0y4eHus nabopaTtop
HBIX paboT
6 |[IpenBapuTenbHbIHA 36 14 6 8 22 ompoc,
aHanmu3 U 00paboTka pOBEpKa
JTAHHBIX naboparop
HBIX paboT
7 |3amaun oOydeHUs 36 6 4 2 30 orpoc,
0e3 yuurens pOBEpPKa
nabopaTtop
HBIX padoT
8 |IIpakTHueckoe 36 6 2 4 30 orpoc,
UCIIOJIb30BaHUE pOBEpPKa
Moesnen nabopaTtop
MAaIIuHHOTO HBIX paboT
0o0y4eHus
B 288 68 32 36 220 CornacHo
IEJIOM 10
yueOHOMY
JUCIUATUTHE
TUIaHy:
KOHTPOJIb
Hast
pabota
Vtoro B % 24 47 53 76
HUncmumym onnaiin-obpazosanus, 3a04nas oopma ooyueHus
TpyxroeMKkocTh B 4acax Dopmbi
KonrakTHas padora-
HaumenoBanue CaMocT | TeKyllero
Ne AyauTopHasi paéora
TeMbl (pa3aeJia) 0SITeJIbH | KOHTPOJIS
n/m Bcero CeMuHapsl,
AUCHHUIIMHBI O6mras, asn ycneBaem
i Jlexnnu MPAKTUYECKUE
B T.4.. pabGora oCTH
3aHATHS
1 |Bsenenue B 36 3 1 2 33 ompoc,
MaIrrmHHOE poBepKa
oOyueHue naboparop
HBIX paboT
2 |Perpeccus 36 3 1 2 33 orpoc,
pOBEpKa
nabopaTtop
HBIX paboT
3 |Knaccudukamms 36 3 1 2 33 ompoc,
pOBEpKa




nabopaTtop
HBIX paboT
4 |Meronsl oOyuenus c| 36 5 1 4 31 orpoc,
YUUTEIIEM pOBEpKa
naboparop
HBIX padoT
5 |/ImarHocThka 36 5 1 4 31 orpoc,
CHCTEM MAalIHHHOTO pOBEpKa
o0y4yeHHs naboparop
HBIX padoT
6 |[IpeaBapuTenbHbIHA 36 5 1 4 31 ompoc,
aHanmu3 U 00paboTka pOBEpKa
JTAHHBIX n1aboparop
HBIX paboT
7 |3amaun oOydeHus 36 3 1 2 33 ompoc,
0e3 yuurens IpOBEpKa
nabopaTtop
HBIX padoT
8 |IIpakTHueckoe 36 5 1 4 31 orpoc,
UCIIOJIb30BaHUE pOBEpPKa
Moiernen nabopaTtop
MAaIIUHHOTO HBIX paboT
o0y4deHus
B 288 32 8 24 256 CormnacHo
IEJIOM IO
JTUCLUTUIAHE yeOHOMY
TUIaHy:
KOHTPOJIb
Hast
pabota
HUroro B % 11 25 75 89
5.3. ConeprkaHue CeMUHAPOB, MNPAKTHYECKUX 3aAHATHI
HanmenoBanue | Ilepeyenr  BompocoB i 00CYy»KJAeHMS  Ha Dopmbl
TeM (pa3/iesioB) | CeMHHAPCKMX, NPAKTHYEeCKHX 3aHATHAX, | TPOBeIEHHA
AUCHMITUHBI peKoMeHAyeMble MCTOYHHUKH W3 pa3genoB 8,9 3aHATHI
(yxaspIBaeTcsl pas3jie] M MNOPS/AKOBBIIE  HOMep
HCTOYHUKA)
Beenenue B BxonHoii koHTposib. HM3ydyeHue TexHosormdyeckoro | Pemenue "
MAaIlIuHHOE CTeKa aHaju3a JaHHbBIX, IOCTPOEHHOr0 Ha 0ase s3blKa | 00CyXaeHue
oOyueHue IPOrpaMMHUPOBaHUS Python. 3HaKOMCTBO ¢ | 3amau
6ubnuorekamu numpy, pandas, matplotlib.
BeimonHeHne 3a1aHus 10 MMPOCTOMY CTaTUCTHYECKOMY
aHaU3y MAaHHBIX HMHCTPYMEHTAJIBHBIMU CpEICTBAMH,
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BKIIOYAOIICMY IIPOABHUHYTOC BJIaACHHC
COOTBCTCTBYOIIMMU MHCTPYMCHTAMMU.

[1-3]

Perpeccus

[Toctpoenue MO/JIEIH perpeccuu METOJIOM
IPaJUEHTHOIO CIIyCKa CBOMMM PYKaMH. 3HAaKOMCTBO C
OCHOBaMU 00Oy4YeHUs TapaMeTPOB MOJIEIH.

[ToctpoeHne MoJenu MHOMKECTBEHHOM perpeccuu
cBoumH pykamiu. [loctpoenue moaenu 6MOINOTEeYHBIMU
cpeactBamu. CpaBHEHHE PE3YJIbTATOB.

Peanuzanus Moaenu perpeccuu Ha npumepe, OJIU3KoM K
peampbHOMYy  (maracer  boston).  MHTreprperarus
pPe3yJbTaTOB MOACIUPOBAHHUS.

[1-3]

Pemenne
o0CyXKIeHHE
3a1a4

Knaccudukanms

Peanuzanus Monenu kiaccuukanuu (JIOTHUCTUYECKON
perpeccuu) CBOMMH pYKaMH Hamnojo0ue JIMHEHHOM
perpeccun. Mcnonb3oBanue 6MOIMOTEUHBIX (DYHKIIUH.

[1-3]

Pemenune
00CYyXKICHHE
3a1a4

MeTto/ib1 00y4eHHSI C
yYUTEIIeM

[Toctpoenne Monenu kKinaccu(UKamuu Ha MPOCTHIX
naHHbIX. [locTpoeHue HECKOIBKUX MOJICIICH, CPAaBHCHHE
uX 3QPEKTUBHOCTH.

[ToctpoeHne MoJeNIM Ha  CIOXHBIX JAHHBIX C
HEIMHEHHBIMA U clabbiMu 3aBUCHUMOCTSAMH. OTeHKa
3 PEKTUBHOCTH, BBIOOP MOJICIIH.

[TocTpoeHne MOJIENIN PETPECCHH Ha CIIOKHBIX JTaHHBIX.
[Toctpoenue pa3HbIX THUIIOB perpeccopoB. OreHka
3¢h(PEeKTUBHOCTH, BEIOOP MOJIEIH.

BeinonHenne KOHTPOJIbHON PabOTHI.

[1-3]

Pemtenue
oOCyXKIeHHe
3a1a4

Jlnarnoctuka
CUCTEM MAIIMHHOTO
oOyueHus

Onenka 3¢GQEKTUBHOCTH  MOJIEIM  PErpeccun ¢
MTOMOIIBIO PA3HBIX METPHK.

Onenka >QGeKTUBHOCTH KIACCHU(PHUKAIUU C TTOMOIIBIO
pasHeIx  MeTpuK. llocTpoeHWe  JAMarHOCTHYECKHX
kpuBbIX (PR, ROC) nys 6uHapHoil kinaccupukaiuu.
JlmarHocTHKa HEIO-M  TepeoOy4YeHUss B MOJICIH
knaccudukanuu. [locTpoeHne KpUBBIX OOYYEHHS, HX
uHTepnpeTanus. TecToBbIi HAa0Op JaHHBIX
JleMoHCTpanuss HEOOXOIUMOCTH  KpOCC-BaJIUJAINU.
Hcnonp30BaHne  KPOCC-BATMAWPOBAHHBIX  OIIEHOK
KauecTBa MOJIEIIH.

JleMOHCTpanysi ~ ONTHUMH3AIMKA  TUIEPIAPaMETPOB
MO/JIEJIH, MCTIOIh30BaHKE BAMIAIIMIOHHOTO Habopa s
BbIOOpa Momenu. [loMcKk Mojmenu OT TPOCTHIX K
CIIOKHBIM.

[1-3]

Pemienue
o0CcyXIeHNE
3aJau

[IpenBapurenbHbIi
aHaiu3 1 0opaboTka
JAHHBIX

COop u umHTerpauusi JaHHBIX M3 Pa3HbIX MCTOYHHKOB.
OCHOBHBIE 4YHCIIEHHBIE XapaKTEpPUCTUKHU JlaTaceTa,
aHaJIU3 Ha YUCTOTY.

Hopmanu3zamus IIPU3HAKOB u 3aro0JIHEHHE

Pemenue
o0CyXKIeHHe
3amad
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OTCYTCTBYIOIIMX  3HAUEHUH HAa  HUCKYCCTBEHHOM
npumepe.
[IpeoOpazoBaHne KaTeropualbHbIX TMPU3HAKOB B
YHUCJICHHBIE.

Kparkuii anropuT™ aHanM3a [IaHHBIX HA pEalbHOM
npumepe. MHTeprperaus pe3yabTaToB.

OT16op W WHXHHUPUHT TPU3HAKOB Ha MpUMEpeE,
npuOJIMKEHHOM K peajbHOMY (ZaTacer titanic).

[1-3]

3anaun 00y4yeHus Pemenne 3amaun KiacTepu3allid Ha HCKYCCTBEHHBIX | Pemenue u
0e3 yuurens nanHbix. Meron K-cpennux. Meton nokTs. o0CyXKIeHHE
OO6HapyxeHrne aHOMaJWi Ha MCKYCCTBEHHBIX JAHHBIX. | 3a]a4
OGnapyxeHnue aHOMAaJIU KaK 3a/aya
MpeBApUTENLHOTO aHAIu3a JaHHbIX.
ITonmxenue PaSMEPHOCTHU HAa UCKYCCTBCHHBIX JJaHHBIX.
Wutepnperanus pesyibTrara. [loHmkeHne pasMepHOCTH
AJI BU3yaJIu3allu JaHHbBIX.
[1-3]
[IpakTnueckoe Hcnonp3oBanne  mpocThiXx  aHcamOnedt  mojeneit. | Pemenue u
UCIOJIb30BaHUE OnTumu3zanus rurnepnapaMeTpoB MoJIeeH. o0CyXKIeHHe
MoJenen Busyanuszauus, wuHTEpnperanus W NPEICTaBICHUE | 3a1a4
MalIMHHOTO pe3yNbTaTOB MAIIMHHOTO O0YYEHHs UCXOs U3 Ou3HEcC-
o0y4YeHHS 3aJ1a9i MOJICITUPOBAHHS.

[TocTpoeHue kKoHBelepa MaTMHHOTO 00yUeHHSI.
[TocTtpoenne mMomenu  Kiaccu(PUKaUU  TEKCTOB.
3HaKOMCTBO C pa3HbIMM METOJaMHU BEKTOpPHU3ALNHU
TEKCTOB.

[TocTpoeHne Mojaenu KiIacCH(PUKAIUU U300paKESHHIA.
[IpencraBnenne n300pakeHU B BUJIE BEKTOPA.

[1-3]

6. IlepeyeHb y4eOHO-METOAUYECKOT0 oOOecriedeHHs JJIsi CAMOCTOSITEIbLHOI

padoThl 00y4aKOIIMXCS MO JUCHUIJINHE

6.1. IlepeueHbr BONPOCOB, OTBOAMMBIX HAa CAMOCTOSITEJIbHOE OCBOCHHE

AUCUMILUIUHBI, OPMBI BHEAYAUTOPHOI CAMOCTOATEILHON PadoThI

HanmeHoBanue Ilepeyenb BONPOCoOB, 0OTBOAMMBIX HA DopMbl
TeM (pa3aesioB) CaMOCTOSITE/IbHOE OCBOCHHE BHEAyIMTOPHOI
AUCHHUILINHBI CaMOCTOATEILHOMN
padoThI
Beenenue B N3yuenne ucropuu MamuHHOro oOy4yeHus kak | PaGora ¢ yuyeOHoii
MAaIIMHHOE JUCLUIUIMHBL, CBS3M € JAPYTUMHM OOJacTSIMHU | JINTEpaTypoi. Paz6op
3HaHMUSL. BOIIPOCOB  II0  TEMeE
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oOydeHue

N3yuenune 6a30BbIX OMOIMOTEK aHAIU3a JAHHBIX
Ha s3bIKe TIporpammupoBanus Python - numpy,

3aHgITHsA. BrImoigHeHUE
IOMAaIIHUX 3aJaHuil K

pandas, matplotlib o OopUITHATBEHON | KaXIOMY 3aHSTHIO.
JOKYMEHTAIUH (IpU HEOOXOTUMOCTH).

Perpeccus 3HaKOMCTBO C HOPMHUPOBaHHEM JaHHBIX, | Pabora ¢ yuyeOHoii

aJlaTUBHOM CKOPOCTBbIO OOy4YeHHUS B PYYHOH | JIUTEPATYPOM. Paz6op
peanu3ali MeToa rPaAuEeHTHOTO CITyCKa. BOIIPOCOB IO  TeMe
Bekropuzanusi ~ BhIYMCIIEHMH B MOJENM | 3aHATUA.  BblnmonHeHue
MHOKECTBEHHOW perpeccuu. Vcronp30oBaHUE | IOMAIIHUX 3aJaHUN K
MHO>KECTBEHHOM perpeccuu Uit MOACTUPOBAHUS | KAXKIOMY 3aHATHUIO.
NOJMHOMHAIBHBIX TPU3HAKOB W HEJIWHEHHBIX
3aBUCUMOCTEH (KOpEeHb, HKCIIOHEHTa, CHHYC,
norapudm, odpaTHAs MPOTMOPIIHOHATBHOCTE ).
Busyanu3zanus HCXOJHBIX JAHHBIX U PE3YJIbTaTOB
MOJICIIMPOBAHMS B PeaJbHOM Cirydae. AHAIU3 U
MPEJICTaBICHUE PE3yIbTaTOB MOAEIUPOBAHUSA U
coBepuieHne mpenckazaHus. CTaTHCTUYECKHUN
aHaJIU3 JIOCTOBEPHOCTH MpeACKa3aHus.

Knaccudukanus Peanuzanus anroputma “onuH npotuB Beex”. | Pabora ¢ yueOHOH
Ounenka  3(p¢eKTUBHOCTH  KJIAacCU(UKALUU. | IUTEPATYpOil. Paz6op
CpaBHEHHUE IBYX pealn3amni. BOIPOCOB ~ TI0  TeMe

3aHATHUS.  BeinonHeHue

JOMAIIHMUX 3aJaHud K
KaXJIOMY 3aHSATHIO.

Mertonbl 00yuenus ¢ | Buzyanuzanuss pesynbraToB kiaccudukanuu. | Pabora ¢ yueOHoi
yaHuTENeM ITocTpoenne " aHaIu3 oT4yera OT | JIUTEepaTypoil. Pazbop
KJIaccu(UKaIum. BOIIPOCOB ~ II0  TEME
Onenka cKopocTH 00ydeHHs U paboThl pa3HBIX | 3aHATUSA.  BblnosHeHue
MoJeNiell MalIMHHOTO OOydeHUs Ha OOJIBLIOM | IOMAlIHMX 3aJaHuil K
o0beMe JTaHHBIX. KaKJIOMY 3aHSTHIO.
Busyanuzanus pe3ynbTaToB  KJIaCCH(PUKAIMH,
UHTEpIpETars  TOJYYEHHBIX  PE3yJIbTaTOB.
CoBepuieHne TMpeJIcKa3aHusi U OLEHKa €ro
HaJIeKHOCTH.
JlnaraocTuka ABTOMaTH3aIMs NOCTPOCHUS MOJIeH U ToAcueTa | Pabota ¢ yueOHOH
CHUCTEM MaIllMHHOro | BPIOpaHHBIX MeTpuk. IlocTpoeHHe CBOAHOTO | JIUTEPATypOM. Paz6op
06yueHHs oTyeTa. BOIIPOCOB 10 TEMeE
O6ocHoBanue BbIOOpa METpUK 3(D(PEKTUBHOCTHU | 3aHATUA.  BblmonHeHue

HCxoasa u3 IIOCTaBJICHHOM 3aga4u. BHSyaHI/ISaI_II/ISI
JAUAarHOCTUYCCKUX KPUBBIX IJIA MHOKECTBEHHOM

KJIaccu(UKaIum.
Vcnonp30Banne peryisspu30BaHHBIX MOJEIEH -
ridge, lasso, elastic net. JlemoHCTparus
MO3WTUBHOTO  BIMSHHS ~ PEryIsApH3alMd  Ha
TOYHOCTH MOJEIIH.
[ToctpocHwue " pobactHas OIlEHKa

3¢ (HEKTUBHOCTH MOJIENIM Ha aHHBIX, OJMM3KUX K
peanbHbIM. Vcnonap30BaHNEe KPOCC-BaTHIAIIHH.

JOMAIIHUX SaIlaHI/Iﬁ K
KaXXJ10MY 3aHATHIO.
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[Toctpoenne Mozxenu U €€ HOCIEAYHOLIAs
ontumu3anms. [loctpoeHune psga MpPOCTBIX
MoJielell, TMarHocTUKa 1 BBIOOP Kilacca MOJIENH,
ONTUMU3ALMS U OLICHKA Ka4eCTBa.

[IpenBapurenbHblii
aHanu3 U 00paboTKa
JTAHHBIX

AHanu3 pacnpeleneHusl Kaxaoro arpulyra u
CBSI3b C IIEJIEBOM ITepeMeHHOM. Buzyanuzamusi.
OneHka BJIMSIHUS HOPMAJIU3allUd ITPU3HAKOB Ha

Ka4eCTBO o0yueHMs. 3anonHeHue
OTCYTCTBYIOIIMX  3HAYEHUH Ha  pPEaJbHOM
IpuMepe.

I'pynnupoBka  JaHHBIX U IPOJABUHYTHIE
AJITOPUTMBI PEIKAINPOBAHHUS.

IlonHblld  anropuT™M aHanu3a JAHHBIX Ha
pealbHOM InpuMepe. AHanu3 BIMSIHMS Ha
MOJIETTMPOBaHUE.

AnroputMu4YecKuit 0TOOp MPU3HAKOB, OTOOP MO
UTOTaM OIEHKH BaKHOCTH IMPU3HAKOB 10 UTOTaM
MOCTPOCHUS MTPOCTHIX MOJIEIIEH.

PaGora ¢
JUTEpPaTypoOi.
BOIIPOCOB 1o TeMe
3aHATHA.  BrIoiHeHue
JOMAaIllHUX 3aJaHuil K
KaKJI0MY 3aHATHIO.

yueOHOU
Paz6op

MPEJICTaBICHUS PE3YIbTATOB MOJCIUPOBAHHUS.
3HAKOMCTBO C pa3HbIMHU 3ajadyamMu oO0pabOTKu
TeKcTa - pyOpuKamusi, TMepeBOJl, AaHalu3
TOHAJTLHOCTH, TCHEpaITusl.

3HAKOMCTBO C pa3HBIMH 3a/layaMH  aHaIHu3a
n300pakeHU - uaeHTU(UKAIUsA O0BEKTa,
oOHapyxeHrne 00beKTa, pacrio3HaBaHHe 00BEKTA.

3amaun o0y4deHus Pemenune 3amaun knacrepusanuu Ha peanbHbiX | Pabora ¢ yueOHOH
6e3 yauTens naHHBIX. HTEpnpeTanus pesynprara. nuteparypoil.  Paszbop
OO6HapyxeHre aHOMaJuil B peajbHBIX JAHHBIX. | BOIPOCOB IO  TeMe
NuTtepriperanus pe3yabTaToB. 3aHATHA.  BbInonHeHue
ITonmxenue PasSMEPHOCTHU I 3aJa4i CHUIKCHHUA | JOMAIIHUX 3aI[aHI/H>'I K
o0beMa naHHbIX. [JoHMKEeHne pa3sMepHOCTH Kak | KaKJOMY 3aHSATHIO.
HWHXXVUHUPHUHT ITPU3HAKOB.
[TpakTrueckoe Cnoxnele ancamMOim wMoxpenen - XGBoost, | Padora c yaeOHOMH
UCIIOb30BAHUE CatBoost. OnTumuzanus rumnepnapamerposB, | TuTeparypoil.  Pas3bop
MozeNIeii BHIOOp MOZETIH. BOTIIPOCOB IO  TeMe
MAIHHHOTO Hcnonb3oBaHue pa3inuyHbIX THUIOB Trpaduky, | 3aHATHA.  BeinmonHnenue
uHporpaduku TS ONTUMAJIBHOTO | IOMAIIHUX 33JaHUN K
oOyueHus

Ka)KIOMY 3aHATHUIO.

6.2. IlepeueHb BONMpPOCOB, 3a/JlaHUii, TeM /JA NOATOTOBKH K TeEKylLIeMy

KOHTPOJII0

Ilpumepusie 3a0anusn 011 KOHMPOJIbHOU PAdOMbL

1. 3arpy3uth BcTpoeHHbIH B 0nbmmoTexy sklearn natacet “Upucer”’. Onucath

OCHOBHBIC KOJIMYCCTBCHHBIC XaPAKTCPUCTHUKH JaTacCTa. BHSyaJII/IBI/IPOBaTB

pacripeneneHue

KOKJIOr0  MpPHU3HAKA,
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Buszyanu3upoBarb COBMECTHOE pAacHpelesieHHe KakJoro IpU3HaKa MU
neneBoil mepemeHHoil. CrenaTe BBIBOJ O JIMHEWHON pa3/ieIMMOCTH
KJIACCOB.

3arpy3uTh BCTpOEHHbIH B Oubnunoreky sklearn partacetr “Upuchr”.
[TocTtpouts MoOAENHs TApHOW KIACCH(PUKAIMHA KaKIOTO TpPHU3HAKA W
1eneBoil nepeMeHHOM. OUeHUTh METPUKU HPGHEKTUBHOCTH YEThIPEX
moxenel kmaccudukammu. Crenath BBIBOJ O 3HAYAMOCTH KaXJIOTO
MpU3HaKa JJisl KiaccuuKaIuu.

3arpy3uTth BCTpOCHHBIN B OnOmmoTteky sklearn matacet “Upucer”’. OnucaTth
OCHOBHBIC KOJIMYECTBEHHBIE XapaKTEPUCTHKU Jaracera. IlocTpouTh
MoOJieNb KiaccupUKaMi OOBEKTOB IO BCEM YEThIPEM IpHU3HAKaM,
UCIIONB3ysd  MeToA  naepeBbeB  pemeHuit. llocTtpouts otuer o
KJ1accu(pUKaIN, OIEHUTH OCHOBHBIC METPUKHU KJIAaCCU(MUKAINH - TIOTHOTY,
TOYHOCTh, F-merpuky. Cpaenatb  BbIBOJ 00  3ddekTuBHOCTH
KJIacCU(UKAIIUH.

3arpy3uTth BCTpOCHHBIN B OnOmoTteky sklearn matacet “Upucer”’. OnucaTth
OCHOBHBIEC KOJIMYECTBEHHBIE XapaKTEpPUCTUKH jgaTtaceta. I[locTpouTh
MOJENIb KiacCHpUKAMK OOBEKTOB 10 BCEM UYETHIpEM NpH3HAKaM,
HCTIOJIB3YSl METOJ JIorhucTHueckon perpeccun. I[loctpouts otTyer o
KJ1acCU(PUKAIHN, OIEHUTH OCHOBHBIC METPUKH KJIaCCU(PUKAINH - IOTHOTY,
TOYHOCTh, F-merpuky. Cpaenatb  BbBOA 00 3¢ (hEKTHBHOCTH
KJ1accu(ukaimu.

3arpy3uth BCTpOCHHBIN B OnOmnoteky sklearn natacet “Upucer”’. Onucath
OCHOBHBIC KOJIMYECTBEHHBIE XapaKTEPUCTHKU Jartacera. llocTpouth
MOJENb KJacCU(pUKAIMK OOBEKTOB IO BCEM UYETHIpEM NpH3HAKaM,
UCIIOJIB3Ysl  METOJ[  OMOPHBIX  BekTopoB. IlocTpouTh oOTYEeT O
KJ1accu(uKaImm, OIEHUTh OCHOBHBIC METPUKHU KIacCCU(UKAIINH - IOJTHOTY,
TOYHOCTh, F-merpuky. Cnaenate  BbeIBOA 00  3ddexkTuBHOCTH

KJIaCCU(pUKAIUH.
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6. 3arpy3utb BcTpoeHHbIN B Onbnnoreky sklearn garacer “Upucer”. Onucath
OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEepPUCTUKH jgartacera. llocTpoutsb
MozeNb KiaccupUKaM OOBEKTOB IO BCEM UEThIpEM NpHU3HAKaM,
UCIIOJIb3Ysl METOJ] MHOTociloiHoro mnepientpoHa. Iloctpoutbh otuer o
KJ1accu(pUKaIu, OIEHUTH OCHOBHBIC METPUKHU KIaCCU(PUKAIINH - IOTHOTY,
TOYHOCTh,  F-merpuky. Cpenatb  BbiBOA 00 3P (HEKTUBHOCTH
KJ1accu(uKaImm.

7. 3arpy3utb BCTpoeHHBIH B Oubmmoreky sklearn matacer “Upucs”.
[Toctpouts Monens kiaccuukanuu OOBEKTOB IO BCEM YETHIPEM
IpU3HaKaM, UCIOJIb3Ysl 000 MeToa Kinaccupukanuu. ONTUMUA3UPOBATH
rUneprnapaMeTpbl MOJIEIH MPHU MTOMOIIHU MTOUCKa 1Mo ceTke. ClenaTh BHIBOJ
00 ynyuteHun 3QGHEeKTUBHOCTH KIacCUPUKALINU.

8. 3arpy3utb BcTpoeHHBIH B Oubmmoreky sklearn martacer ‘“Upwucer’.
[Toctpouts Momens kiaccuukanum OOBEKTOB IO BCEM YETHIPEM
MpU3HAKaM, UCTIONB3Ys 000 MeToa. OneHuTh 3PHEeKTUBHOCTD MOJIETH
IpyU TOMOIIM TMEPEKPECTHON NpoBepku (Kpocc-Banuaanuu). CrenaTthb
BBIBOJ 00 2((HEeKTUBHOCTH KIacCU(PUKAIIIH.

9. 3arpy3uth BCcTpoeHHBI B Oubmmoreky sklearn martacer ‘“Upwucer’.
[ToHM3KUTH pa3sMEpPHOCTH JaTaceTa 10 ABYX U3MepeHui. BusyanuzupoBarb
TIOJTYYHMBIITHICS HA0OP TaHHBIX YUYNUTHIBAS 3HAUCHUE 11EJICBOM ITEPEMEHHOM.
Crenatpb BBIBOJ O JIMHEHHOM pa3/IETIMMOCTH KJIACCOB.

10.3arpy3uth BcTpoeHHBIN B OnbnoTteky sklearn natacet “bocron”. Onucathb
OCHOBHBIC KOJIMYCCTBCHHBIC XapaKTEPUCTUKU JaTaceTa.
OxapakTepu30BaTh MIKATY U3MEPEHUS KaXKIIOTO MpHU3HAKa (BUJ IIKAJIbI,
MUHUMAJIbHOE, MAaKCHUMaJlbHOE 3HA4YeHHE, KOJIMYECTBO 3HAYCHUIN).
Buszyanu3upoBarb COBMECTHOE paclpeleieHHe KaxJA0ro MpU3HaKa H
1eeBoil mepemeHHou. CraenaTh BBIBOJ O 3HAUMMOCTH KaXI0TO MpU3HAKA

JUTSL PETPECCHH.
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11.3arpy3uth BcTpoeHHBII B Oubmmoreky sklearn partacer “bocTon”.
[Toctpouts Momenb MHOXKECTBEHHOUW perpeccud. OILIGHUTh METPUKU
addextrBHOCTH perpeccun. CraenaTh BbIBOA 00 3hPEeKTUBHOCTH
MOJIyYMBIICHCS MOJIETIH.

12.3arpy3uts BcTpoeHHbI B Oubmumoreky sklearn maracer “bocton”.
[TocTpouTh MOAENb perpeccuu Mo BCEM MpU3HAKAM, UCIOIb3Ys JHOOOMH
MeTon perpeccuu. ONTUMU3UPOBATH THUIEpIapaMETpbl MOJEIU TpU
nomMouM moucka 1o cerke. Crenarb BbIBOA 00  YIy4IIEHUH
(b (HEKTUBHOCTH PETPECCHH.

13.3arpy3uts BcTpoeHHBI B Oubmmoreky sklearn maracer “bocton”.
[TocTpouth MoOAENb perpeccuu Mo BCEM IMPU3HAKAM, HUCIOJIb3Ys JTHOOOH
meTon. OueHuTs d(PPEKTUBHOCTD MOJEIH TPU TOMOIIU TEPEKPECTHOU
npoBepku (Kpocc-Banuaauuu). CrenaTe BbIBOA 00 3(DPEKTUBHOCTH
perpeccuu.

14 .3arpy3uth BcTpoeHHbII B Oubmmoreky sklearn partacer “bocTon”.
[ToHM3KUTH pa3sMEpPHOCTH JaTaceTa 10 ABYX U3MepeHui. BusyanuzupoBarb
MOJIYYHMBIINICS HAOOP TaHHBIX YYUTHIBASI 3HAUCHHE [EJIEBOM TEPEMEHHOM.
CnenaTb BBIBOJI.

15.3arpy3uth BcTpoeHHBIM B OuOmmuoreky sklearn matacer “Iludpsr’.
[Toctpouts Mmomenp KiacCUpUKAUKA OOBEKTOB, HCHOJIB3YS] METOJ
MHOTOCJIONHOrO mnepuentpoHa. IlocTpouTh oT4eT 0 Kiaccu(UKalLUY,
OLICHUTh OCHOBHBIE METPHUKHU KJIACCHU(PHUKAIUU - MOJIHOTY, TOUHOCTb, F-
MeTpuky. Caenarb BbIBOJ 00 3(h(PeKTUBHOCTHU KlacCU(DUKAIUY.

16.3arpy3uTh BcTpoeHHBIM B Oubnuorexy sklearn maracer “Lludpsr”.
[TocTpouTh MOnENb KiIaccupUKaIMu 00BEKTOB, UCIIOJB3YS JII0O0H METOA
knaccupukanud. ONTUMU3HPOBATh THIEPHAPAMETPHl  MOJEIH  TpU
noMomM moucka 1o cerke. Chemare BBIBOJA 00  YIYYIIEHHUU

a(PekTUBHOCTH KJIacCU(pUKAIUH.
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17.3arpy3uth BcTpoeHHBIM B OuOmmuoreky sklearn patacer “Iludpsr’.
[Toctpouts Mozenpb KiaccupuKauu 0ObEKTOB, UCIOB3YS JI000H METOI.
OneHuth 3PPEeKTUBHOCTh MOJIETH MPHU MTOMOIIU MEPEKPECTHON MPOBEPKU
(kpocc-Banmmaanuu). Caenatb BbIBOJ 00 3PGEKTUBHOCTH KJIACCU(PHUKALIUU.
18.3arpy3uts BcTpoeHHBIM B Oubmmnorexy sklearn maracer “Lludpsr”.
[ToHM3UTH pa3MEPHOCTH JaTaceTa A0 IBYX U3MepeHui. BusyanmsupoBarthb
MOJTyYMBIIHUICS HAOOP JAHHBIX YUUTHIBAs 3HAUCHUE 1IETICBOM MTEPEMEHHOM.

CI[CJIaTb BBIBOJ, O JINHEHHOU Pa3acIMMOCTH KJIIaCCOB.

Kpumepuu 6annonoii oyenku paznuunvix Gopm mexkyueco KOHmMpOJs
YCNnesaemocmu  cooepicamcs 68  COOMBEemMCmeYIoWuUx  MemoouyeckKux
pexkomenoayusx Jlenapmamenma auanu3a OAHHBIX U MAWUHHO20 O00YYeHUs

Dakyrvmema UHGOPMAYUOHHBIX MEXHOIO2UL U AHATU3A OONLUIUX OAHHDIX.

7. ®OH/I OLIEHOYHBIX CPEACTB /ISl MPOBEAeHHsI IPOMEKYTOYHOM aTTeCTAIUN

00y4arIMXCcs M0 JUCUMILTIMHE

IlepeueHb KOMIIETEHIMI C YKa3aHUEM HWHJMUKATOPOB WX JOCTUKEHUS B
MPOIIECCE€ OCBOCHUS 00pa30BaTEIbLHON MPOrpaMMbl COIAEPKUTCS B pasierne 2.
«IlepeyeHb T1UIAHUPYEMBIX Pe3yJabTATOB OCBOEHHUSI 00pa30BaTeIbLHOU
nporpaMmbl (mepevyeHb KOMIIETEHUMH) € yKa3aHMeM HHIMNKATOPOB HX

JAOCTHKCHUA U IVIAHUPYEMBIX PE3yJabTaTOB oﬁyquml 0 AMCIMIIJINHE).

Tunosbie KOHTPOJ/IbHBIEC 3aJaHUusA HJIn HHBbIC MaTepHualibl,
H906XOI[I/IMLIC AJId OHCHKH HHIUKATOPOB JTOCTHXKCHUA KOMHeTeHHHﬁ,

YMEHU ¥ 3HAHUT

HaumenoBanue HaumenoBanune Pesynprarer 00yuenus TunoBble KOHTPOJIBHBIE
KOMIIETEHIIMH WHJUKATOPOB (yMeHuUs 1 3HAHUS), 3a1aHUs
JIOCTUKEHHUS COOTHECEHHBIE C
KOMIIETEHILIUH VHJUKAaTOPaMHU
JIOCTHIKEHHS
KOMIIETEHLIUH
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IMKH-4
CriocoOHOCTh
MPOCKTUPOBATh U
cO3/1aBaTh
VHTEIJICKTYalbH
13
MH(OPMAITUOHHBI
e CUCTEMBHI,
BBIOMPATh METOI
o0ydeHust B
COOTBETCTBHH  C
aHaJIM30M 331241

JleMoHCTpUpyeT 3HaHHE | 3HATH: OCHOBHBIE | MeToJ TpaJlieHTHOTO CITyCKa
OCHOBHBIX MOHATHHN | IOHATHSL ~ MAIIMHHOTO | JUI1 ~ TNAapHOM  JIMHEHHOU
MalIMHHOTO 00y4YeHUs U | 00ydeHUs U | perpeccuu.
WHTEJUIEKTYaIbHOTO WHTEJUICKTYaTbHOM
aHanmM3a JTAHHBIX, | 00PabOTKU NaHHBIX, UX
[IOHUMaHue o0jacTd U | 00JacTu NPUMEHEHHs U
TpaHMll NMPUMEHUMOCTH, | CPAaBHUTEIbHBIE
OCHOBHBIE BUJIBI 337]a4. | XapaKTEpUCTUKHU

YmMmern: MPUMEHSTD

OCHOBHBIE METO/BI

00yYCHUS C YUHUTEIIEM H

oe3 YAUTENS JUIA

pelieHuss THIOBBIX H

MPaKTUKO-

OPHECHTHUPOBAHHBIX

3aj1a4 MAaIIUHHOTO

oOyueHusT ¥ aHanm3a

JTAHHBIX
JlemoHCTpUpyeT 3HaHHE | 3HATH: OCHOBHBIE | 3arpy3uTh BCTPOEHHBII B
MOTTYJISIPHBIX WHCTPYMEHTaIbHbBIE oubmmorexy sklearn martacer
MHCTPYMEHTAIIBHBIX cpencTaa (s3p1KM | “Llndper”. ITonusnts
CpeAcCTB MAaIIMHHOTO | MPOrpaMMHUpPOBaHUS, pa3MepHOCTh Jaracera [0
o0OyueHwus, cobupaer | OUOMHOTEKH, JIBYX M3MEpEHUIA.
JaTacer, CTpouT | (ppeiimMBOpKN) st | BusyanmsupoBaTh
MOJIENIA, TPOBOJUT HX | 0OpabOTKM MJAaHHBIX U | TMONYyYUBIIUICS Habop
aHaJM3 W OUAarHOCTHKY, | MAaIIMHHOTO OOyYeHHUs | JaHHBIX YYWTHIBAsl 3HAYCHUE
JIeN1aeT Ymetsn: MPUMEHSATD | LETIEBOI MIEPEMEHHOM.
COJZIepKaTEIbHbIE COBPEMEHHBIE u | CnenaTh BBIBOJA O JIMHEHHOM
BBIBOJIBI. MIOMYJISIPHBIE pa3aenuMoCTH KIaccoB

HHCTPYMEHTAJIbHBIE

CPEICTBa JJISl pEleHUs

MPaKTHYECKUX  3a7ad

MAIIMHHOTO 00y4eHHsI
[Ipe3enTabensHO 3HaTh: OCHOBHBIE | 3arpy3uThb BCTPOECHHBII B
JIEMOHCTPUPYET cpeactBa W Tmpuembl | oubnmorteky sklearn nmaracer
pe3yJIbTaThl aHayiM3a | Busyaymzanuu JaHHbX | “Tudpsr. [ToHusuTh
JaHHBIX W MAIIWHHOIO | U NPEACTABICHUS | Pa3MEPHOCTh  JaTracera Jio
oOydyeHuss B  (Qopme, | pe3ynbTaToB JIBYX HM3MEpEeHHIA.
JOCTYITHON MalmuHHOTO 00yueHwus, | Busyanuzuposarb
HenpodeccroHaiy, BKJIFOYas OCHOBHBIC | TMOJyYUBIIHUICS Habop
CTPYKTYPHUPYET OTUET [0 | METPUKHU W | JaHHBIX YYUTHIBAs 3HAYCHUE
MPOBEICHHOMY aHaIu3y. | He()yHKIIMOHAIBHBIC IeJIeBOM MePEeMEHHOM.

TpeOOBaHUS K | Coenatb BBIBOJ O JIUHEHHOM

WHTEJUIEKTYalbHBIM pa3aesIMMOCTH KIIacCOB.

CHUCTeMaM

Ymerb: npencraBisTh

pe3yabTaThI

MIPOBEJICHHOTO aHajn3a

B Qopme, TOHATHON

HECTIeLMAITUCTY;

BU3YaJIM3UPOBAThH

JIaHHBIC "

0OHapy)XCHHBIE B HHX

3aBHCUMOCTH,
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MPOBOTUTH
MPE3CHTAIINIO
MPOBE/ICHHOTO aHAIN3a

IIpumepsnl NPAKTHKO-OPHEHTHPOBAHHBIX (CUTYAIIMOHHBIX) 3aaHUI

IIpaKTHHGCKaH 4aCTb IIPCACTABIIICT coOoi 3a1a4y II0 aHaJIN3y KOHKPCTHOI'O

naracerta. [{ns kaxaoro 3aganus OyaeT He0OX0AUMO:

1. 3arpy3uts garacet B Python.

2. OnucaTth HA0Op AAHHBIX U PEIIAEMYIO 3a/1a4y.

3. BwimenuTts 1eneBy0 NepeMeHHyI0 U (paKTOpHbIE IEPEeMEHHBIE.

4. YnmanuTh HEHYXXHBIC JaHHBIC, IPOAHAIU3UPOBATH OTCYTCTBYIOIIUE

3HA4YCHHA.

o

[TpoKOMMEHTHPOBATH KOJUYECTBEHHBIC ITAPAMETPHI JIaTaceTa.
6. Pa30ouTh BEIOOPKY Ha 00YUYaIOIIYIO U TECTOBYIO.

7. Pabota o BapuaHTam.
Bapuant 1. OuncTtka TaHHBIX U 00yYEHUE MOJIEIIEH.

JlanHbIil BapuaHT nipeanonaraeT GoKycUpoBKY Ha 00y4Ye€HUN HECKOJIbKUX BUIOB
Mojeneld o0yueHus ¢ yduteneMm. B 3aBucuMocTu OoT Habopa HAaHHBIX, MOXKET
mpeanojaratbesi 3agada kiaccupukanuu u perpeccuu. Heobxommmo mocie
MUHHUMAaJIBLHOM MOJTOTOBKY JlaTaceTa K OOy4eHUI0 OOyYUTh HECKOJIBKO MOJICIICH

U CPaBHUTH UX d)PEKTUBHOCTD.
Bapuant 2. OnrcarenbHbIN aHAIW3 U BU3YaTN3allns JaHHBIX.

JlanHbIii BapwaHT mpesnosiaraeT (OKYCHPOBKY Ha HMCCIIEIOBAHUM JIAHHBIX H
BU3yanu3auuu. [Ipy pemieHnn 3TOro BapuaHTa CIEeAyeT MPOBECTH KaK MOXKHO

Ooslee TMOAPOOHBIM OIMHUCATENBHBIA AaHAJIM3 JAaHHBIX C HCIOJIb30BaHUEM
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MAaKCHMAJIBHOT'O CIICKTpa CpCACTB BU3YAJIU3AIlHH. HpI/I 9TOM CJICOYCT ACJIAThb

3HAYMMBIE BHIBOJIBI 00 0OHAPY)KCHHBIX B JAHHBIX 3aKOHOMEPHOCTSIX.
Bapuanr 3. [TocTpoeHue Mozenu U ONTUMU3ALIMS TUIIEPIIaPAMETPOB.

JlanHbIi BapwaHT mpennoyiaraeT (POKyCHpPOBKY Ha TIPOIECCE YIydIICHUS
3¢ HeKTUBHOCTH MoieH o0yueHus ¢ yuuteneM. CTyIeHTY ClielyeT MOArOTOBUTh
naTaceT K 00y4eHHI0, OOYyYUTh OJHY U3 MOJENEH C YUUTEIEM CO 3HAYCHHUSIMH
TUIEeprapaMeTpoB MO0 YMOJIYAHHIO, TOJYYUTh 3HaueHue sddexruBroctu. [locrne
3TOr0 BPYYHYIO WJIM aBTOMAaTUYECKH MOJ0OpaTh 3HAYEHUS THUIIEpIIapaMeTpOB

TaKUM 00pa3oM, 4TOOBI TOJIYYUTh MAKCUMATBLHBIN MPUPOCT 3)PEKTUBHOCTH.
Bapuant 4. Bei0op npu3Hakos.

JlanHblil BapuaHT mpennonaraeT (OKyCUPOBKY Ha YJIYUYIIEHUA MOJEIU MyTeM
BBO/Ia HOBBIX ITPU3HAKOB B MoJIeb. ClieyeT MOATOTOBUTh MOJCIH K O0yUCHHIO,
00Oy4HTh MOJIEh U 3aUKCUPOBATh HAYATIBHBIN YpOBeHb 3((HEKTUBHOCTH. 3aTeM
CJIEIyEeT UCCIICIOBATh BIMSHUE UCKITFOUCHUS CYIIECTBYIONTNX W BBEICHHS HOBBIX
MPU3HAKOB B MoJieNb Ha 3¢ dekTHBHOCTh. Kak BapraHT MOXHO paccMaTpuBaTh
BBEJICHHE  TOJIMHOMHUAJIBHBIX  Tpu3HakoB. CiemyeT  CcTpeMUTbCS K

MaKCUMaJbHOMY YBEJIHUYEHUIO 3PPEKTUBHOCTH MOJIEIH.

Bapuanrt 5. VccnenoBanue BiausiHUSL 00yueHus 6e3 yuutesns Ha 3QPeKTUBHOCTD

oOy4eHus.

JlanHblii BapuaHT mpennosaraeT (OKYCHPOBKY Ha HCIOJIb30BAaHUM METOJIOB
oOydeHust 0e3 ydHTeNns JUisli YCKOPEHHUS WIM TOBBIMCHUS 3(PdeKTuBHOCTU
oOyuenust ¢ yuurenem. Cieayer MOJATOTOBUTH MOENb K 0Oy4eHHI0, OOy4YUTh
MOJIeJIb U 3a(DUKCUPOBATh HAYAJIbHBIA YPOBEHb 3(P(HEKTUBHOCTH. 3aTE€M CIIETyET
nonpoOoBaTh MPUMEHUTh MOHMKEHUE PAa3MEPHOCTH, OOHapYy>KEHUE aHOMaJIHil

WU KJIacTepu3anuio (B 000N KOMOMHAIIUK) IJi1 TpaHChOpMAaIid UCXOHOTO
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natacera. B xoHIle paboThI CleAyeT CAeaTh 3HAYUMBINA BBIBOA 00 M3MEHEHUHU
CKOpOCTH U 3(HEKTUBHOCTH OOYUCHHSI C YIUTEIICM.

Ilpumepnsvie 60npocevl 013 nOO20MOGKU K 3auenty

1. Tlonatue mamuHHOTO OO0y4eHHs. OTIMYME MAIIMHHOTO OOYy4YeHHUs OT
JOpYrux o0yiacTel mporpaMMUpOBaHMUS.

2. Knaccupukauus 3agad mammHHOro oOyueHus. [lpumepbl 3amau u3
Pa3INMYHBIX KJIACCOB.

3. OcHOBHBIC TOHITHS MAIIMHHOTO OOy4YeHHs: HAbOpa JaHHBIX, OOBEKTHI,
IpU3HAKHU, aTPUOYThI, MOJIEIH, TAPAMETPHI.
CTpyKTypa U IpeicTaBlI€HUE JaHHBIX ISl MAIIMHHOTO 00YYEeHUS.

HNHCcTpyMEHTANIbHBIE CPEJICTBA MAIIMHHOTO O0OY4YEHHUS.

4

5

6. 3amauva perpeccuu: MOCTaHOBKA, MaTeMaTU4YecKasi popMaTu3aius.

7. Metoa rpagMEHTHOIO CITyCKa JJisl HapHOU JIMHEWHOM perpeccuu.

8. Ilonsarue QyHkIMM OMIMOKU: TpeOOBAHMS, UCTIOIB30BAHUE, IPUMEPBI.

9. MHOXeCTBEHHAs U HEJIMHEHHAS PETPECCUH.

10.Hopmanu3zarus mpu3HaKkoB B 3a/1a4ax PErPECCHH.

11.3anava knaccuduKkauu: MOCTaHOBKA, MaTeMaTH4ecKast (hopMaTi3aiius.

12.MeTon rpalueHTHOTO CITyCKa TS 3a71a4 KiIacCU(PUKaITUH.

13.JIoructudeckas perpeccus B 3aj1a4ax KiacCu(pUKaIum.

14 MHOXeCcTBEHHAasi 1 MHOTOKJIACCOBas Kiaccupukanus. AJTOPUTM “OJIUH
IIPOTUB BCEX .

15.MeTo1 OOPHBIX BEKTOPOB B 33/1a4ax KiacCU(pUKAIIIH.

16.TTonsTHE SApA U BUIIBI SAEP B METO/C OMTOPHBIX BEKTOPOB.

17.Meton pemaroiux AepeBbEB B 3a/1aUax KiacCU(pUKaIUU.

18.Meron k Ommkalmmx coceiei B 3a1a9ax KI1acCU(UKAIIUH.

19.0O1HOCOMHBIN NEPIENTPOH B 3a/1aUax KiacCu(pUKaIuu.
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Ilpumepnwvie 60npocevl 013 NOO2OMOGKU K IK3AMEHY

1. Metpuku 3¢pHEKTUBHOCTH U (DYHKIIMU OIMIMOKW: Ha3HAUCHUE, MPUMEPHI,
paznuyusi.

2. TlonstTne H©Habopa [aHHBIX (JaTacera) B MAIIMHHOM  OOYYEHHH.

TpeboBanus, npeacrabieHue. [ Ipu3Haku u 0OBEKTHI.

[[Ixanbl u3MepeHus MPU3HAKOB. BUIBI 1IKaJ, MX XapaKTEPUCTHUKA.

[TonsiTue uncThIX NaHHbIX. OnpeaeeHue, OUuCTKa TIaHHbIX.

OCHOBHBIE 3TaITBl MPOEKTA IO MAITMHHOMY OOYYCHHIO.

HpellBapI/ITeJIBHblﬁ aHaJIM3 JAaHHBIX: 3a4a41, MCTOAbI, ICIIH.

N o gk~ W

[IpoGnema OTCYTCTBYIOIIMX JaHHBIX: MPUYHUHBI, HCCIEJOBAaHUE, IyTH

peuieHusl.

8. IIpobiema HecOamaHCHPOBAHHBIX KJIACCOB: UCCIIEIOBAHUE, ITyTH PEIICHUS.

9. llonatne mapameTpoB W rumnepnapamerpoB Mozaenn. OOydeHHE
napaMeTpoB U runepnapaMerpos. [louck no ceTke.

10.TTonsTe HENO- U epeoOyueHus. OnpeaeneHue, MyTH PErIcHUs.

11. lnarHocTruka MOJICNIA MAIlIMHHOTO 00y4YeHusi. MeToibl, 11eu.

12.TTpoGaema BbIOOpa MOJIEIN MAaIIMHHOTO 00y4YeHuss. CpaBHEHHE MOJIEIICH.

13.13mepenne 3¢pGeKTUBHOCTH PaOOTHl MOENEH MAaIIUHHOTO OOydYeHHSI.
MeTtpuku r¢pexTuBHOCTH.

14 Metpuku  sddexTuBHOCTH  Mojener  kiaccupukanuu.  Bumsl,
XapaKTEPUCTHKA, BHIOOD.

15.Metpuku 3PeKTUBHOCTH MOJENe perpeccuu. Bubl, XapakTepucTuka,
BBIOOD.

16.I1epexpecTtHas npoBepka (kpocc-Banuaanus ). Haznauenue, cxema paboThI.

17.MeTobl BEKTOpPU3alUKA TEKCTOB JIJIS 3a]1a4 MAIIMHHOTO 00YYEHUSI.

18.11pencrabnenue rpaduueckoil HHPOPMAIIUU B MOJECISAX MAIIUHHOTO

oOy4eHus.

19.3amaum 6e3 yunrens. Knacrepuszamnus. Meton k cpenaux.
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20.3agauu 6e3 yuutens. OOHapyKeHUE aHOMAJIH.

21.3angaum 6e3 yunrtens. [lonmxenue pasmepraoctu. Meton PCA.

22.Konseiiepsl B Oudanoteke sklearn. Haznauenue, ucrnosib30BaHueE.

23.Ucnonp30BaHre METOAOB BU3yalIM3ally JaHHBIX JJIsl IPEIBAPUTEITHLHOTO
aHam3a.

24 UccnenoBaHue KOPPEIMPOBAHHOCTH MTPU3HAKOB: METO/IbI, 11€TU, BHIBOJIBI.

25.PemkanupoBanie  NaHHBIX. Buael, Ha3HaueHWE, MPUMEHEHUE.
Hopmanuzanus u ctangapTu3aius 1aHHbIX.

26.1TpeobpazoBaHue KaTEropuaabHBIX MPU3HAKOB B YHCJIOBBIC.

27.AHcamOJeBbIe MOJICTTH MAITMHHOTO 00y4YeHus. Buabl ancaMOMpoBaHusI.

28.Kongeiiepusaiiys Mojiesiei MalllMHHOTO 00y4YeHUSI.

29.MeToapl BU3yalu3allii JaHHBIX JIJI1 MAITHHHOTO O0yYCHHUS.

30.3amaya BeIOOpa Momenu. OrneHka 3>()(PEKTUBHOCTH, BaTUAAIMOHHBIN
Habop.

Ilpumep rx3amenayuonnozo dunema

DK3aMEHaAIMOHHBIN OnteT No

1. IlpencraBnenne rpaduyueckod HHPOPMALMU B MOJENISIX MAIIMHHOTO
oOyuenus. (20 6amioB)

2. Metpuku 3¢ (HeKTUBHOCTH W (PYHKIIMHM OIMMOKHW: Ha3HAUCHUE, MTPUMEPHI,
paznuyus. (20 6amioB)

3. Bapmuant 3. IlocTpoenue Mozeny 1 ONTUMHU3ALMS THIIEPIIapaMETPOB.
Haracer: https://www.kaggle.com/nandvard/microsoft-data-science-
capstone
(20 6am1oB)
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8. IlepeyeHb OCHOBHOIi W /JONOJHHUTEJIbHOH Y4YeOHOH JHUTEpPaTyphbl,

HCOﬁXOHHMOﬁ AJIS1 OCBOCHUA NUCIHUIIJINHBI

OcHnoenas numepamypa:
1. Konpaes, B. JI. CtpyKkTypbl W aiaropuTmbl 0OpaOOTKM JaHHBIX :

yauebHoe nocodue / B. JI. Konnmaer. - Mocksa : PUOP : UHOPA-M, 2021. - 296
c. - ObC ZNANIUM.com. - URL.: https://znanium.com/catalog/product/1230215
(mata oopamienus: 06.02.2023). — TekcT: 3IEKTPOHHBI.

Jlonoanumenvnuas numepamypa:
2. Haraea, . A. OCHOBBI aJlrOpUTMH3aLMU U MPOTPAMMHUPOBAHUS:

npakTuKyM : yueOHoe nocodue / . A. Haraesa, U. A. Ky3nenoB. — Mocksa :
bepnun : lupexkr-Menua, 2021. — 169 ¢. — ObC YHupepcurerckas 0ubimnoreka
ONLINE. — URL.: https://biblioclub.ru/index.php?page=book&id=598404 (nara

obpamienust: 06.02.2023). — TekcT : 2TEKTPOHHBIIA.

3. 3maromonbekuit, J. M. IlporpammupoBaHue: THUIOBBIE 3ajayd,
ITOPUTMBI, METO/IbI: YueOHoe nmocobue / JI. M. 3naTononsckuii. — 4-¢ uzg. (311.).
— MockBa : Jlaboparopuss 3Hanui, 2020. — 226 c.. win. — OBbC
YHuBepcUTeTCKAS oubimoTreka ONLINE. —
URL:https://biblioclub.ru/index.php?page=book&id=222873 ( mara oOpaienus
06.02.2023). — TeKCT: 3JCKTPOHHBII.

9. Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJICKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /1JI51 OCBOEHHS TUCUMILINHBI

1. DOnextponnas Oubmuorexka ®unaHcoBoro yHuBepcuteta (Ob)
http://elib.fa.ru/

2. DnekTpoHHO-0nbnoreynas cucteMa BOOK.RU http://www.book.ru

3. DIeKTpoHHO-OMOMMoTeYHasi cUcTeMa «YHHUBEpCUTETCKas OubiamoTeka
OHJIAMH» http://biblioclub.ru/

4, DJIEKTPOHHO-OUOIMOTEYHAS cucrema Znanium

http://www.znanium.com
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5. DIIeKTpOHHO-OMONMOTedHas cucteMa wm3natenbctBa  «FOPAMTY
https://urait.ru/

6. DOnexTpoHHO-OMONIMOTEYHass cucTeMa u3aarenbcTBa  IIpocrekT
http://ebs.prospekt.org/books

/.  DIeKTpoHHO-OMONMOTEYHas  cucremMa  u3garenbcTBa  JIaHb
https://e.lanbook.com/

8. JlenoBas onnaitH-6nbmmoreka Alpina Digital http://lib.alpinadigital.ru/

9. Dnektponnass Oubmmoreka WM3natenbckoro moma «I'peOCHHUKOBY
https://grebennikon.ru/

10. Hayunas snextponHas oubnmoreka eLibrary.ru http://elibrary.ru

11. HannoHanbHas 351eKTpoHHAs OubiroTteka http://H30.pd/

12. ®wunancoBas cmpaBouyHasi cucteMa «DUHAHCOBBIA IUPEKTOP»
http://www.1fd.ru/

13. Pylru 1.0.9 [Dnextponnsiéi pecypc]: cait. — Pexum nocryma:
https://pypi.python.org/pypi/pylru

14. Python Data Analysis Library [9nexTponnsiii pecypc]: cailT. — Pexxum
noctyna: http://pandas.pydata.org/

15. Python Documentation [DneKTpoHHBIM pecypc]: cailt. — Pexum

noctyna: http://python.org/doc/

16. Python Standard Library [Onextponnsléi pecypc]: calbT. — Pexum
nocryma: https://docs.python.org/2/library/

17. Scikit-learn Machine Learning in Python [Dnextponnsiii pecypc]:
cait. — Pexxum moctymna: http://scikit-learn.org

18. The Python Tutorial // https://docs.python.org/3/tutorial/index.html

19. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html

20. Pandas User Guide http://pandas.pydata.org/pandas-docs/stable/
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10. MeTtoaguueckne yKa3aHusi AJIs1 00y4AIOIUXCH M0 OCBOCHHUIO AU CIIATIIMHBI

[Ipu u3yyeHUM TEOPETUUECKOTO MaTepuana HEOOXOAWMO ONUpaThCS Ha
pabouyro mnporpamMmy JUCUUIUIMHBI, MaTepuaibl JIEKUUH W JHUTEpaTypy U3
OCHOBHOrO cnucka. Kpome s3toro, Heo6X0auMo0 akTUBHO padboTraTh ¢ MHTEpHET-
UCTOYHUKAMU U IOCOOMSIMU APYTHUX aBTOPOB, IOMOTAIOLIMMH YCBOUTh MaTepual
OTJEJIBHBIX PA3J€JI0B IPOTrPAMMBI.

HeoOxoauMO  KOHCHEKTHUPOBATH  JIEKIMHM, IIOMeYass CIOXKHBIE WU
HEIMOHSATHBIE MOMEHTBI C TEM, YTOOBI 3a/1aTh BOIPOCHI JIEKTOPY B KOHLE JIEKIIHH
WJIU K€ HA KOHCYJIbTAllUH.

[Ipy NOAroTOBKE K CEMMHAPCKUM 3aHATUAM HEOOXOJUMO H3YUYHUTh
BOIIPOCHI, BBIHECEHHBIE HA CaMOCTOSATENIBHOE M3YyYEHHE, TaK KaK CEMHUHAPCKHE
3aHATUS MPEIIoJIaraloT UX OOCYXKICHHE U AMCKYCCHIO MO0 T€ME; KpOME TOro,
3aJJaHus 1711 CAMOCTOSITENIbHOM paboThl HEOOXOIUMBI JIsl TOTO, YTOOBI YCIIEIIHO
BBITIOJTHUTH CAMOCTOATEIIBHBIE 3aJJaHUs HA CEMUHApax.

WuauBuayanbHble 3afaHust A paboOThl Ha KOMIIbIOTepe, (ailiibl C
BBINIOJIHEHHBIMU 33/IaHUSIMU HEOOXOAMMO XPaHUTh B JIMYHON CETEBOM IalKe B

KOMITBIOTEPHOW CETH BY3a.

Jlns  BBIMOJNIHEHHWS Kelca 3amayd, pPEKOMEHIYETCS HCIOIb30BaTh  S3BIK
nporpamMmmupoBanus Python u crnienmanu3upoBaHHble OMOTUOTEKH IS aHAIN3a

JaHHBIX 1 MAalllMHHOT'O 06yquH$I.

CtyneHT noKeH mpuciath pabounid notebook ¢ pemieHueM keiica 3amauu,
KOMMCHTApUSMH KOJIa W aHAJIIMTUYSCKUMH BBIBOJIAMH JI0 KOHIIA JK3aMEHa Ha

AIEKTPOHHYIO MOYTY MPENO1aBaTeNsl.
Kputepuu o1ieHKH MpaKTUIECKOM IK3aMEHAITMOHHON PaOOTHI:

1. CTpyKTypupOBaHHOCTh OTYeTa. B paboTre mMomDKHA TPOCICKUBATHCS

YeTKasg CTPYKTypa - TOJATOTOBUTEIBHBIA JTam, aHajdu3 JIaHHBIX,
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IIOCTPOEHUE IPOCTBIX MOJEIJIEH, CPABHEHNE U aHAJIU3 MOJEJEH, BBIBOBDI,
MOCTPOEHUE MOJIENIEN C YYETOM BBIBOJIOB, UTOTOBBIN PE3YNIbTAT.

Hannuue BbIBOOB. PaboTa noimkHa conepkaTh TEKCTOBBIE 3aMeydaHus,
HOSICHSIIOIIME KaXAbld 1ar paboThl CTyAEHTA: 4TO JIEJaeTcs, 3a4eM U
Kakyr0o uHpopManuio HTo Ham gaerT. OIEeHWBAeTCs TMOTHOTA W
a/IeKBaTHOCTb BBIBOJIOB.

Busyanuzanusa. PaGota momkHa IeMOHCTPUPOBATH HABBIKM CTYICHTA
BU3yalnu3upoBaTh MHpopMaiuioo. OcoO0eHHO Ha 3Tamax OMMCATEIbHOIO
aHalln3a ¥ aHainu3a obdyuyaemoctu mojenu. OueHuBaeTcs pasHooOpasue,
HaIJISIHOCTh U THPOPMATUBHOCTh BU3YaIH3aLIUU.

Hcnonp3oBanue MeTpuk 3P ¢pekTuBHOCTH. OLEHUBAETCs pazHooOpaszue u
aJICKBaTHOCTh 3aJ]ay€ MPUMEHEHHBIX METPUK 3()(PEKTUBHOCTU (BKIIOYAs
BpeMsi O0yUEHHs) a TAKXKE MOJHOTA CPABHEHUS U NIPaBUIBHOCTH BBIBOJIOB
U3 CPABHEHHMSI MOJIEJIEN O Pa3HBIM METPHUKAM.

Banmugnocts pe3ynbraToB. CTyA€HT JOMKEH MPOJAEMOHCTPUPOBATH
YMEHUE OLIEHHBATh JIOCTOBEPHOCTh HM3MEPEHUS METPUK MOJEIEH H
NOBBILIATH €€ C HCIOJIb30BAHUEM IEPEKPECTHOM MpOBEpKU (Kpocc-
Banunauuu). HMcnonb3oBanue k-fold cross validation sBmsieTcs
IPEINOYTUTENBHBIM METOJIOM M3MepeHus 3¢ dexTuBHOCTH Moaenu. Eciu
MPOUCXOJUT BBHIOOpP MOJENU, TO €€ HTOroBas 3P(EeKTUBHOCTH OJKHA

HU3MCPATHCA Ha YUCTOM Ha60pe JaHHBIX.

Crmcok AaTaCCTOB, UCITOJIBL3YOHINXCA Ha 9K3aMCHC:!

o o~ w D

https://www.kaggle.com/uciml/mushroom-classification

https://www.kaggle.com/lodetomasi1995/income-classification

https://www.kaggle.com/uciml/glass

https://www.kaggle.com/uciml/german-credit

https://www.kaggle.com/zaurbeqgiev/my-dataset

https://www.kaggle.com/kaushiksuresh147/customer-segmentation
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https://www.kaggle.com/kaushiksuresh147/customer-segmentation

7. https://lwww.kaggle.com/deepul109/star-dataset

8. https://www.kaggle.com/vinesmsuic/star-categorization-giants-and-

dwarfs

9. https://www.kaggle.com/shebrahimi/financial-distress

10.https://www.kaggle.com/teejmahal20/airline-passenger-satisfaction

11.https://www.kaggle.com/amir75/caesarean-section-classification

12.https://www.kaggle.com/sachinsharmall123/performance-prediction

13.https://www.kaggle.com/ninzaami/loan-predication

14 .https://www.kaggle.com/caparrini/beatsdataset

15.https://www.kaggle.com/zhiruo19/covid19-symptoms-classification

16.https://www.kaggle.com/kunalvsingh93/banking-modelclassification

17.https://www.kaggle.com/mansoordaku/ckdisease

18.https://www.kaggle.com/mnassrib/telecom-churn-datasets

19.https://www.kaggle.com/akshayksingh/kidney-disease-dataset

20.https://www.kaggle.com/henrigueyamahata/bank-marketing

21.https://www.kaggle.com/maajdl/yeh-concret-data

22 .https://www.kagale.com/hellbuoy/car-price-prediction

23.https://www.kaggle.com/rhuebner/human-resources-data-set

24 .https://www.kaggle.com/loveall/appliances-enerqgy-prediction

25.https://www.kaggle.com/elikplim/forest-fires-data-set

26.https://www.kaggle.com/nandvard/microsoft-data-science-capstone

27 .https://www.kaqgagle.com/shebrahimi/financial-distress

28.https://www.kaggle.com/aungpyaeap/beauty

29.https://www.kaggle.com/vbmokin/ammonium-prediction-in-river-water

30.https://www.kaggle.com/veer06b/marrket-mix-dataset
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11. Ilepeyenb HHPOPMANMOHHBLIX TEXHOJOIHI, WCHOJb3yeMbIX MPH
OCYLIECTBJIECHHMN 00pa30BaTeJbHOr0 MNpouecca Mo JUCHMILIMHE, BKJIKYasA
nepeyeHb HEOOXOAUMOI0 MPOTPAMMHOI0 obecrneyeHus 1 HH(POPMALMOHHBIX
CIIPAaBOYHBIX CHCTEM
11. 1. KoMIUIeKT JTUIIEH3MOHHOTO MTPOTPaAaMMHOTO 00SCIICUEHUS:

1.AuTHBUpYC;

2.bpaysep.

3. quctpubyTus s3pika Python 3.6 (nim Gonee mo3mHeH Bepcrn)

Anaconda

4.06maunas cpena pazpadorku Google Colab wiu ananornynas

5.Cpena paszpadotku Jupyter Notebook
11.2. CoBpemennbie mpodeccruoHanbHble 0a3bl JaHHBIX U UH(HOPMAITMOHHbBIE
CIIPaBOYHBIE CUCTEMBI

- HE UCIOJIb3YIOTCS
11.3. CepTuduimpoBanHbie TpOrpaMMHBIEC U aniliapaTHBIC CPEJICTBA 3aLUTHI
uH(popManuu

- HE UCIIOJIb3YIOTCA
12. Onucanve MAaTepUAJbHO-TEXHUYECKOM O0a3bl, HEOOXOAMMOM /I
OCyLIeCTBJIEHHSI 00Pa30BaTEIBLHOI0 MPOLEcca Mo AUCIHUILIHHE.

Jlns mpoBeneHHMS JIGKIIUH M TPAKTHUYECKUX 3aHATHM HEoO0Xoauma
ayAUTOPHUsS, OCHAILCHHAsd TMPOCKTOPOM M KOMIBIOTEPAMH C IOCTOSHHBIM

IMOAKJIIFOYCHHUEM K CCTH I/IHTepHeT.
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