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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

B1.B.01 MNpuknagHoe mawmHHOe ob6y4yeHue Ha A3bike Python

1. Koa n HaumeHoBaHue HanpaBneHusi NOAroToBKu/cneunanbHOCTMU:
02.04.02 dyHaameHTanbHaa nHpopmaTuka U MUHPOPMaLIMOHHbIE TEXHOSTOMMU

2. Mpodunb nogrotoBku/cneumanusaumuna: MawmHHoe oGyyeHMe U UHTeNNEKTyanbHble

MH(pOPMaLIMOHHbIE TEXHOSOMMMU
3. KBanudumkaumsa BbINyCKHUKA: Marnctp
4. dopma ob6y4eHus: oyHas

5. Kacdbeapa, oTBevarowas 3a peanusaumio gucumMniuHbl: MatemaTnyeckmx MeToaos
nccnegoBaHus onepauumn

6. CoctaButenu nporpammbli: KawmpuHa VpuHa JleoHnaoBHa, JOKTOP TEXH. HaykK, npodyeccop
Kadbeapbl MaTeMaTU4eCKkUX MeTOA0B UCCeAoBaHUSA onepaumnm

7. PexomeHpoBaHa: HMC dakynbTeTa NpuknagHon matemMaTukn, MHOOPMAaTUKN U MEXaHWKM,
npoTokost Ne8 ot 15.04.2022

8. YuebHbIn roa: 2022/2023 CewmecTp(-bl): 1



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenb nsyyeHnsa ancumnimHbl:

O3HakomMmneHue byaywmx cneumanmcToB B obnactn Data Science ¢ npoueccamu,
anropyutTMamm U MHCTPyMEHTaMM, OTHOCALLUMMUCS K OCHOBHbIM NPUHLMNAM MaLUMHHOMO
obyyeHns

3agaun y4yebHOM aNCLUNIINHLI:

—chopMmnpoBaTb TEOPETMYECKME 3HAHMSI MO OCHOBAM MaLLMHHOIO 0by4eHus ong
NOCTPOEHUs popmasnbHbIX MaTEMATUYECKNX MogeNen, aHanuaa n 06paboTkm nHpopmaLmm no
TemaTtuke uccnegoBaHum;

—BblpaboTaTb yMEHUSA NO NPaKTUYECKOMY NPUMEHEHUIO METOAO0B MALLUMHHOIO 00YyYeHuUs
npu peLLeHnn NpuKnagHblx 3agay B pasnuyHbix obnacrtax, B TOM Yncne npu pabote ¢
GonbLINMKN JaHHBIMU;

—-BblpaboTaTb YMEHMsI U HaBbIKM MCMONb30BaHMs BubnunoTtek a3bika Python ans
pa3paboTkM NPUKIALHOrO NPOrpamMMHOro obecnevyeHns Ha OCHOBE anropUTMOB MALLMHHOTO
oByyeHus.

10. MecTo yyebHOM AnCUMNNUHBLI B cTpyKType OOI:

AucumnnuHa oTHoCUTCA K 0b6a3aTenbHbIM UCUMNNIMHAM BapuaTUBHOW YacTy 6a3o0BOro uukna.
Ona un3yyeHuss kypca Heobxoaumbl 6a3oBble 3HaHWA  MHAOPMATUKKU, NIMHENHOW anrebpbl,
MaTemMaTM4yecKoro aHanusa, Teopuu BEepOSTHOCTENW, MaTeMaTU4YeCcKOM CTaTUCTMKW, METOAOB
onTUMM3aumnn.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnnuHe/MoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NMaHUPYyeMbIMU pe3ynbTaTaMuM OCBOEHUA oGpa3oBaTefibHOWM
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koga( WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMNeTeHLUM bl)
MK-1 CnocobeH IK- AHanuzupyer u 3HATh:
NpoBOAUTL PaGOThI 1.2 obpabaTbIBaeT — METOAbl  TpEeNBapUTEIBHOH  00pabOTKH
no o6paboTke u MH(POPMALHIO 11O NaHHBIX (KOAMPOBAHHE, CTAHAAPTH3ALMS U
ananusy HaysHo- TeMaTHKe HOpMaJM3alusi, YCTpaHEHHe BBIOPOCOB,
TEXHIHECKON UCCIIEIOBAHMUH. 3aI0JIHEHHE [IPOIYCKOB);
MHopmMaumn ’
pe3ynbTaToB — METOJbI orbopa WH(POPMATHUBHBIX
ncecnegoBaHun MPU3HAKOB;
— METOAbI KilacCU(UKALIHN;
— METOJIbI PErPECCHOHHOTO aHAIIN3a
— MCETOABI aHaJIN3a TCKCTOBbLIX JaHHBIX.
YMETB:
— AaHaJIM3UpoBaThb MHOIOMEPHLIC JaHHBIC U
IIpeoa0JICBATh BEIYUCIIUTCIILHBIC
po0JIeMbl, CBI3aHHBIE C BBICOKOH
Pa3MEpHOCTHIO JaHHBIX;
BJIa/I€Th (MMETh HaBBIK(H)):
— TIOCTPOEHUS U IPOBEPKH KauecTBa MoJeneit
MAaIIMHHOTO 00yUYEeHHS;
WHTEPIPETAUN TOJYYCHHBIX pPE3YyJbTaTOB B
TePMHHAX TPUKIAAHOM 00JacTh C  IeNbIo
TMMOJIY4YCHUA HOBBIX 3HAHUU U BBIBOJIOB,
MK-4; | CnocobeH IIK- | Mcnonp3yeT 3HaHUA | 3HATH!
paspabartbiBaTh 4.2 B o0nacTtu — BO3MOXHOCTH akTyalbHBIX  aJTOPUTMOB
NpoheccroHansHo- HCKYCCTBEHHOTO MAIIMHHOTO OOYy4YeHHS, KOTOpBIE LIMPOKO
ggg?:;\jiﬁi.a:%le HHTEJUIEKTa, ) WCTONB3YIOTCSI HAa TIPaKTHKE, OCHOBHBIE
cpeacTea y HUH)KEHEPUH 3HaHUM, cepsl UX IPUMEHEHUS,;
NpUIoXeHns Ha MALIMHHOTO yMeTb:




OCHOBe O6y‘-I€HI/I}I I — NPUMEHATH METOABI MAIIMHHOT'O

WHTENeKTyanbHbIX pa3paboTku 00y4eHus NpH peLIeHUN 3a1a4 B

MHC*)OPMaU-E"OHHb'X MPUKIATHOTO Pa3TUYHBIX TPUKIIAJIHBIX 00JIACTSX;

TEXHONOTNA. MPOrPaMMHOTI0 —  HCIOIb30BaTh OMOIMOTEKU S3BIKA
o0ecrieyeHusl. Python mist moctpoenus monenei

MAaIIHHHOTO O0YYEHHS;
BIIAJIETh (MMETh HaBBIK(H)):
UCTIONB30BaHus Onbnmorek s3pika Python s
IOCTPOCHHSI ~ CHCTEM,  OOYYaloIIUXCs  II0

pereIeHTaM.
MK-5 CnocobeH IIK- | CoBepiieHCTBYEeT U | 3HATh:
coBepLUeHCTBOBATL 5.1 paspabarsiBact — MOJIETM W  aNrOpuUTMbl  MAIIMHHOTO
n  paspabatbiBath MOJIeTIH " oOydeHuss Ui pabOTBl ¢ OOJBIIMMHU
HOBbIE METOAR!, ITOPUTMBI JIAHHBIMH,
MoAenu, anropuTmel,
MAaIInHHOTO YMETh!
TexHomnorum pab6oTbl 06vie
c 6onbLIMMM YICHUS i — TPUMEHSATh METObl MAIIMHHOTO
[aHHBIMU. paboThI Y oOyueHus gna pabotbl ¢ 6onblmmm
6OHI)IHI/IMI/I AaHHblMM,

JaHHBbIMH.

12. O6bemM gucumMniuHbl B 3a4eTHbIX eauHunuax/yac.(e coomsemcmeuu ¢ y4e6HbIM MaHOM) —
5/180.

CDopma npomex(yTquoﬁ aTTeCTauMn sk3ameH

13. TpyaoeMkocTb No Buaam yuyebHon paboTbl

TpynoemMKocTb

Bupa y4ebHoit paboThi Bcero Mo cemectpam

Ne cemecTpa

KoHTakTHasa paborta

nexkumu 32 32
B TOM 4YuMCheE: npakTuyeckme
nabopartopHsle 32 32
CamocTtosiTensHas pabota 80 80
[MpomexyToyHas arTectaums (9k3ameH) 36 36
UToro: 180 180

13.1. CopepxaHMe QUCLUMNIUHDI

n/n Peanusauyusa
pasgena

HaumeHoBaHne pasgena ANCUMNIINHBI C

CopepxaHve pasgena aMcunnimHbl

AVCLUUNITUHBI NoMoLLbIo
OHNamnH-Kypca,
QYMK *
1. lekuum
11 BeegeHve B MawnHHoe OcHOBHbIe aTanbl peleHns 3agayn aHanusa gaHHelX. | MawwuHHoe
o6yyeHne. OCHOBHbIE Mpumepbl NpuknagHbix 3agay. Buabl o6yveHus: ¢ oby4yeHre Ha
onpeeneHns 1 NoCTaHoBKU | yuuternem, 6e3 yuntens, ¢ nogkpenneHnem. a3bike Python
3ajad. OcHoBHble TUMbI 3aa4: 3afadva Knaccudukaumm,

3afjada perpeccum, 3agada knacrtepmsaumu, 3agada
NPOrHO3MpoBaHus, 3agaya paHxuposaHus. OCHOBHbIE
npobremMbl MaWnHHOIO 00yYeHWs: HeJOCTaTOUHbIN
06bem o6yyaroLen BbIOOPKU, NPONYyCKU B




OaHHbIX,nepeobydeHne

1.2

PelueHnne 3apgaun
perpeccum

MeToa HaMMeHbLUMX KBagpaToB. M3amepeHune omnbku
B 3agadvax perpeccun (MSE, RMSE , MAE, R?).
MHoromepHas perpeccus, npobnema
MynbTUKONNUHeapHocTU. Perpeccusa, nuHenHas no
napameTpam, nonvHomMmuanbHasa perpeccus. PelleHue
npobnemsbl  nepeobyyeHusa: L1-  perynapusauums
(Lasso), L2- Perynspusauusa (rpebGHeBas perpeccus),
anactmyHass ceTb. HacTpoika runepnapameTpoB
anropyutMa C MOMOLLbIO N-KPaTHOW MEepeKkpecTHON
NPOBEPKMU.

MalumHHoe
obyyeHne Ha
a3blke Python

1.3

PelnueHnne 3apaun
Knaccudukaymm.

JInHenHaa mopenb Knaccudumkaumn. Jlormctmyeckas
perpeccusi Kak fMHEenHbIn knaccudukaTop. DPyHKUMS
notepb (owmnbok knaccudmkaumm). Jlornctnyeckas
dyHKUMA noTepb € yyeTtoM L2-perynsipusaumu.
Mcnonb3oBaHve nNONUHOMUAINbHbLIX MNPU3HAKOB AN
HenuHewnHoro pasgeneHus. Confusion matrix (maTpuua
owmnbok  knaccudpmkaumm).  MeTpukm  KayecTBa
knaccudumkaumm:  accuracy  (gons  nNpaBUMbHbIX
OTBETOB), precision (ToyHocTk), recall (nonHoTa), F1-
mepa. AUC-ROC -nnowagb nog KpuMBOW OLIMBOK.
MeTpuyeckas knaccudmkaums - metoq Gnvkanwmx
cocenen (KNN). Wcnonb3oBaHue HavBHOM
GarecoBckon Mogenu ans knaccudukauum

MalumHHoe
obyyeHne Ha
a3blke Python

1.4.

[peBoBuaHbIE MOAENN:
AEPEBbA PELLEHNI,
CInyYanHbIn nec

OTanbl MOCTPOEHUsT OepeBa  pelueHui, Bblbop
KpUTEPMS TOYHOCTU MpPOrHO3a. Tuna BETBMEHUS.
MeTpukn  BEeTBNEHMS  Ha  OCHOBE  MpupocTta
uHdopmaumm (anroputm ID3), HOpManu3oBaHHOIO
npupocTta uHdopmauuun (anroputm C4.5), mHOekca
bkvin  (anroputm  CART). [paBuna pasbueHus.
MexaHn3am otceveHus pepea. Kputepum ocTtaHoBa
anroputMa (MUMHMManbHOE 4UCNO ODBLEKTOB, Npu
KOTOPOM BbIMOSMHAETCS pacliensieHne , MMHUMansHoe
Yncro OOBLEKTOB B NUCTbSIX, MakcumarnbHasa rnybvHa
aepeBbeB. [lepeobydeHne pellawwnx OepeBbLEB.
CnyyanmHbin nec. OOyyeHWe crniyqyanHoro rneca.
[OCTOMHCTBA M HeJoCTaTKM CryYaHoro neca

MalumHHoe
obyyeHne Ha
a3bike Python

15

AHcambnu mogenen
Barrunr, 6ycTuHr,
rpagneHTHbIA BYCTUHT

BarruHr, cnyyaiHbiv nec kak npyumep 6arruHra. barruHr
NMHerHbIX KnaccudgukaTopos. bycTuHr. Adaboost ons
aHcambns n3 npocTbix AepeBbeB (NHen). CpaBHeHue
pesynbtatoB OycTuHra ana cnabbix W CUMbHbBIX
mogenen. [pagueHTHbIn  OycTuHr. [pagneHTHbIN
OyCTUHr B 3agade perpeccun. [[pagmeHTHbIN BYCTUHT B
3agave knaccudukaumun. pagueHTHbIi BYCTUHT Hag
OEPEBbAMN.

MawwnHHoe
obyyeHne Ha
a3blke Python

1.6

AHann3 TEKCTOBbIX AaHHbIX

MpencraBneHne TEKCTOBLIX AAHHbIX B BUAE «MeLLKa
cnosy. Cton-cnoesa. MacwTtabupoBaHne gaHHbIX C
nomouupto tf-idf. Mogenb «mMellka cnos» ans
nocnefoBaTenbHOCTEN N3 HECKOMNbKMX CMOB (N-rpamm)
MpoaBuHyTas TOKEHU3aLMS, CTEMMUHT U
nemmarmsaums

MogenupoBaHne TeM M Knactepusauus OOKYMEHTOB.
JlaTteHTHOe pa3smelleHne Oupuxne

MawwwnHHoe
obyyeHne Ha
a3blke Python

2. JlabopaTopHbIe 3aHATUA

2.1

O0630p OCHOBHbIX
HeobxoauMbIx GUbNnoTek
a3blka Python

BubnuoTteka NumPy  agns ONTMMU3NPOBAHHbIX
BbIMMCIIEHUI Ha4 MaccuMBamMu [AaHHbIX. BBepenue B
MaccuBbI BumbnuoTtekn NumPy. BbinonHeHuve
BblYMCIIEHUN Hag maccuBamu Ombnuotekn NumPy,
yHMBepcarnbHble yHKuMn Onepauun Hag SaHHbIMU B
6ubnunoteke Pandas. OO6paboTka OTCYTCTBYHOLLMX
OaHHBbIX. ArpernposaHue n rpynnupoBKa.
Busyanusaumss ¢ nomoulbto 6mubnuotekm Matplotlib.
JInHenHble rpacoukn,  guarpammbl paccesiHus,
rMCTOrpammbl, TPEXMEpHble rpadmkn.  3HAKOMCTBO C

MawwunHHoe
obyyeHne Ha
a3blke Python




O6mbnmMoTeko MaluMHHOro o0y4yeHuss  Scikit-Learn.
'MnepnapamMeTpbl M NpoBepKa kKayecTsa Mogenu

2.2 MocTpoeHune n otbop M3enedeHne npusHakos (Feature Extraction). MalumHHoe

Np13HaKoB lMpeobpasoBanus npusHakos (Feature obyyeHne Ha
transformations): kogupoBaHMe HEYMCNOBLIX AaHHbIX, | A3blke Python
HOpPMUpPOBKA W KannbpoBKa, 3anofiHeHWe NPOMNyCcKOB
Breibop NpU3HaKoB (Feature selection):
cTaTucTuyeckme noaxodbl, Busdyanusauus, oTtbop ¢
MCnonb3oBaHMeM Moaenen

2.3. PelwweHuve 3agaum Pasbop npumepa nocTpoeHus mogenu nuHenHown | MawwuHHoe

perpeccum perpeccumn ans 3agayun npegckasaHus sBenocunegHoro | obyvyeHne Ha
Tpacduka a3blke Python
OT1bop ® KoOMpoOBaHME npu3HakoB. BwusyanbHoe
cpaBHeHMe  obLero u npeAacka3aHHOro MoAenbho
Tpacuka. Nposepka KavyecTBa

2.4 PelwweHve 3agaun Pas3bop npumepa nocTpoeHnst Mmogenu normctnyeckon | MawmHHoe

Knaccudukaumm. perpeccunm Ons 3agadv  npefckasaHus  oTToka | obydeHne Ha
KNueHTtoB  MobunbHoro  onepatopa. OTtbop wu | sa3bike Python
KoampoBaHue npu3Hakos. [poBepka kavyecTBa mogenu
C MOMOLLbIO NEPEKPECTHOM MPOBEPKMU.

25 [peBoBuagHble mogenu: Pasbop npumepa noctpoeHusas mogenu AepesBa | MawuvHHoOe
AepeBbs peLLeHni, peweHnn Ona 3agadvM  npeackasaHus  mcxoga | obyveHme  Ha
CrnyyYanHbIn nec dyTboneHOro matya. AHanu3 gepeBbeB, MOSydYeHHbIX | A3blke Python

npy MCMONb30BaHUN PasnuYHbIX MeTpuk. NocTpoeHne
MoOZenun Cry4yamHOro feca Ha npvMepe 3agayu
KpeouTHoro ckopuHra. KogupoBaHue npu3HakoB U
3anofHEeHNE NPONYLLEHHbIX AaHHbIX.

2.6 AHcambnu mogenen Pas3bop npumepa noctpoeHust Mmogenu rpagueHTHoro | MawmHHoe
Barruur, 6ycTuHr, OycTuHra Ons 3agadv pacrno3HaBaHWsi PYKOMUCHbIX | obyvyeHne Ha
rpagneHTHbIN BYCTUHT umdp n3 6nbnmnotekn MNIST. a3blke Python

2.7 AHanu3 TeKCToBbIX AaHHbIX | Pa3bop npumepa nocTpoeHus wmogenu adanusa | MawwHHoe

TEeKCTOBbIX AaHHbIX OnNd  3agadn  onpeaeneHua
TOHaJIbHOCTU KNHOOT3bIBOB.

obyyeHne Ha
a3blke Python

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

HanmeHoBaHue Tembl

Buabl 3aHATWIA (YacoB)

Ne (pasgena) gucumnnumHbl
n/n CamocTosaTensHas
Jlekumm | MNpaktnyeckne | JNlabopaTopHbie Bcero
paboTta
BeeaeHune B MalLMHHOE
1 oby4yeHne. OCHOBHble 4 4 10 18
ornpeneneHnsa n NoCTaHoBKN
3ajau.
O630p OCHOBHbIX 10 18
2 | HeobxoOQuMBbIX BUBNMOTEK 4 4
a3blka Python
3 MocTpoeHue n otbop 4 4 10 18
npu3HaKkoB
4 | PelieHune 3aga4n perpeccum 4 4 10 18
Pewenne 3agaun 10 18
5 4 4
Knaccudukaumu.
[peBoBMaHbIE MOAENN: 10 18
6 | OepeBb4d peLueHun, 4 4
CNyYanHbIn nec
AHcambnu mogenen 10 18
7 | BarruHr, 6ycTuHr, 4 4
rpagueHTHbIN BYCTUHT
8 | AHann3 TeKCTOBbIX AaHHbIX 4 4 10 18
Ntoro 32 32 80




14. MeToaun4yeckue ykasaHus ans oby4yarowmxcsi N0 OCBOEHUIO AUCLIMNIIUHDI

Ana nydwero ycBoeHMsi maTtepvana CTyAeHTaM pekoMmeHayeTcs AoMaliHas paboTa C KOHCneKTamu
NeKuMn, npeseHTauusiMy, BbINOSTHEHNE MNPAKTUYECKUX 3adaHuMn Ans camMocTosTenbHoOM paboThl,
BbINOSIHEHNE NabopaTopHbIX PaboT, UCNONb30BaHME PEKOMEHOOBAHHOW NUTepaTypbl U METOONYECKMX
MaTepuarnoB, B TOM 4YMCne pasMeLLEeHHbIX Ha CTpaHuue Kypca «MalwunHHoe obyyeHne» Ha nopTane
«OneKTpoHHbI yHMBepcuTeT BIY» https://edu.vsu.ru/course/view.php?id=3579, aBtop Kawwupuna WN.J1.
B pamkax obwero obbema 4acoB, OTBEAEHHbIX AN M3YyYeHUst OMCLUMMNIMHbLI, NpegycMmaTpuBaeTcs
BbINOSIHEHME CneayLwmnx BMAoB caMmocTonTernbHbIX paboTt ctygeHToB (CPC): ndydyeHme TeopeTnyeckoro
mMaTepuana, HanucaHwe nporpamm no TemMam, N3y4eHHbIM Ha NEKUNOHHBIX U NPAKTUYECKUX 3aHATUS
Mpn ncnonb3oBaHUM ANCTAHLMOHHbLIX 0Opa3oBaTenbHbIX TEXHOMOIMMI U 3NEeKTPOHHOro 0by4eHus
BbINOSIHATL BCE yKa3aHUa npenogasatenen no paborte Ha LMS-nnatgopme, cBOEBPEMEHHO
noakntoyaTbes K online-3aHATnsIM, cobntogate pekoMeHAaumMm no opraHn3aumm CamoCcTOATENbHOM
paboTbl

15. lMepeyeHb OCHOBHOM W [AOMNOJIHUTENILHOW nUTepaTypbl, PECypCOB WHTEpPHeT,

HEOSXOAMMI:IX Ansa ocBOeHUsSA OUCLUUNIUHbI (criucok numepamypbl 0ghopMIIsemcs 8 coomgemcmeuu
¢ mpebosarusivu FOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 0515 ecex 8u008 UCIMOYHUKOS)
a) 0OCHOBHas nuTeparypa:

Ne n/n NcTouHmnK
Paweka, C. Python n mawmHHoe obyyeHune: [OneKkTpoHHbIN pecypc] : pykoBoacTteo / C. Pallka ;
1 nep. ¢ aHrn. JloryHoBa A.B.. — 3OnekTtpoH. gaH. — Mockea : MK [Mpecc, 2017. — 418 c. —

Pexum goctyna: https://e.lanbook.com/book/100905

Koanbo, J1.I. MocTpoeHne cuctem malMHHOro oby4veHus Ha sa3bike Python [OnekTpoHHbIN

2 pecypc] / I1.1. Koaneo, B. PuyapT ; nep. ¢ anrn. CnvHkmH A. A.. — 3nekTpoH. aaH. — Mocksa :
OMK Tpecc, 2016. — 302 c. — Pexum goctyna: https://e.lanbook.com/book/82818

®nax, . MawwuHHOe obyyeHne. Hayka n NCKyCCTBO MOCTPOEHUS anropnuTMoB, KOTOpble

3 N3BIEeKalT 3HaHMS U3 OaHHbIX [ONekTpoHHbIN pecypc] / . dnax. — OnekTpoH. gaH. — Mocksa :
OMK TMpecc, 2015. — 400 c. — Pexum goctyna: https://e.lanbook.com/book/69955

6) fononHuTenNbHasa nNuTeparypa:

Ne n/n McTOoYHUK

Mnac k. Bangep Python ons cnoxHbix 3agady: Hayka 0 4aHHbIX U MallMHHOe obyyeHne. —

4 Cre.: Nurtep, 2018. — 576 c.

Matepuansi kK kHure: https://github.com/jakevdp/PythonDataScienceHandbook

CwuneH Ossu, Mericman ApHo, Ann Moxamepq. OcHoBbl Data Science u Big Data. Python u Hayka
0 faHHbIX. -Cl16.: MNMutep, 2017. -336 c.

6 BpuHk X., Puyapgc ., Pesepond M. MawwnHHoe obyyeHue. -Cl16.: Mutep, 2017. -336 c.:
WappeH, b. KpynHomacwtabHoe mawmHHoe obyyeHne BMecTe ¢ Python [OnekTpoHHbI pecypc]
: yuebHoe nocobue / b. lWapgaeH, J1. MaccapoH, A. BockeTTu ; nep. ¢ aHr. A. B. JloryHoBa. —
AnekTpoH. gaH. — Mocksa : MK lNMpecc, 2018. — 358 c¢. — Pexum goctyna:
https://e.lanbook.com/book/10583

BbtorvH, B.B. MaTemaTtnyeckme 0CHOBbI MaLLMHHOIO 06y4eHNst 1 MPOrHO3MPOBaHNSA

8 [BnekTpoHHbIN pecypc] : y4ebHoe nocobue / B.B. BblormH. — 3nekTpoH. gaH. — Mocksa :
MUHMO, 2013. — 304 c. — Pexum goctyna: https://e.lanbook.com/book/56397

Kyk, [1. MawwmHHoe oby4eHune ¢ ncnonb3oBaHnem ombnunotekn H20 [OnekTpoHHbIn pecypc] / [.
9 Kyk ; nep. ¢ anrn. OrypuoBa A.b.. — OnekTpoH. gaH. — Mocksa : JMK lNpecc, 2018. — 250 c.
— Pexxum goctyna: https://e.lanbook.com/book/97353

B)MHGOPMaLIMOHHbIE 3NEeKTPOHHO-06pa3oBaTenbHble pecypchl (oduumnanbHble Pecypehbl MHTEPHET):

Ne n/n Pecypc

A.Mwonnep, C.I'engo - BeBegeHune B MalwinmHHoOe 0byyeHue ¢ nomoLlbto Python. PykoBoacTteo ans
cneumanucToB no paboTe ¢ gaHHbIMK — 2017

3MNEKTPOHHBINA pecypc cBOOOAHOro gocTyna:

10 https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-
obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-
2017.compressed-1.pdf

Martepuansl K kHure: https://github.com/amueller/introduction_to _ml with python

MawunHHoe 06yyeHmne (kypc nekumn, K.B.BopoHuoB)

11 http://www.machinelearning.ru/wiki/index.php?titte=MawwnHHoe oby4yeHne
(kypc nekumn, K.B.BopoHuoB)
12 https://www.kaggle.com/ - oHnaviH nnatdopma A8 NPOEKTOB B 006NacTn HayKM O AaHHbIX

13 UCI Machine Learning Repository — penosutopun HabopoB faHHbIX 7151 MALWMHHOrO 00y4YeHns



https://edu.vsu.ru/course/view.php?id=3579
https://e.lanbook.com/book/100905
https://e.lanbook.com/book/82818
https://e.lanbook.com/book/69955
https://e.lanbook.com/book/10583
https://e.lanbook.com/book/97353
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://github.com/amueller/introduction_to_ml_with_python
https://www.kaggle.com/

- http://archive.ics.uci.edu/ml/
Pecypc, NoCBSILLEHHbIN MalWWMHHOMY 06Yy4YeHU0, pacno3HaBaHWio 06pasos U

14 WHTENNEKTyanbHOMY aHanunsy gaHHbiX. - http://machinelearning.ru
15 OTKpbITbIA KypC MalMHHOIO obyyeHus https://habr.com/company/ods/blog/322626/

Kypc «MawwmnHHoe obyyeHne Ha si3bike Python» Ha noptane «3nekTpoHHbIN yHuBepcuteT BITY»,
16 aBTop KawwupwuHa N.J1.
https://edu.vsu.ru/course/view.php?id=3579

16. MNepeyeHb y4eOHO-MeTOAMYECKOrOo obecrnevyeHuUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuku, Memodou4dyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOoYHUK

Kypc «MawmHHoe obyyeHne Ha a3bike Python» Ha noptane «3neKkTpoHHbIN yHuBepcutet BITYy,
1 aBTop KawwwupuHa N.J1.

https://edu.vsu.ru/course/view.php?id=3579

BpuHk X., Puyapac ., desepond M. MawmHHoe obyyeHue. -Cl16.: MNutep, 2017. -336 c.:

2 MaTepuanb! K KHUre:
https://qithub.com/brinkar/real-world-machine-learning
3 KawwupuHa U.J1. ckyccTBeHHbIE HEMPOHHBbIE ceT, BopoHex, N3-Bo BI'Y, 2014-96 c.

17. O6pa3oBaTesfibHble TEXHOMOrMU, MUCNOMb3yeMble MNpu peanusauum y4eOGHOMU
OUCUMNNUHBbI, BKIMOYaA [OUCTaAHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe 0Gy4eHue):

OucuunnuHa peanuayetca € NPUMEHEHWEM  3NEKTPOHHOro  obyvyeHuss 1 OUCTAHUMOHHbIX
obpasoBaTenbHbIX TEXHOMOrMWA. [na  opraHusauum CcamocTOsiTENbHOM  paboTbl  0By4varoLmxcs
NCnonb3yeTcs OHNMaNH-KYPC 3MNEeKTPOHHbIA y4ebHbIn Kypc «MalwnHHoe obyyeHune Ha a3bike Pythony» Ha
nopTane «ONeKTPOHHbIN yHMBepcuteT BIY», aBTop KawupuHa N.J1.
https://edu.vsu.ru/course/view.php?id=3579 , pa3smeweHHbin Ha nnatoopme  ANEeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke MHTepHeT-pecypcbl, NpuBeaeHHbIE B M.158B.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIUHLI:

INlekumoHHasa ayguTopusa [osmkHa OblTb OCHALLLEHHOW COBPEMEHHbLIM KOMMbIOTEPOM C
NOAKITHOYEHHBIM K HEMY MPOEKTOPOM C BueoTepMmnHara Ha HaCTeHHbIN akpaH. [NpakTuyeckue u
nabopaTtopHble 3aHATMSA LOMKHbBI NPOBOAUTHCA B CNEUMann3npoBaHHON ayauTopuu,
OCHaLLlEeHHON COBPEMEHHbIMU NepCcoHanbHbIMU KOMMNbOTEPaAMU N NPOrpaMMHbIM obecnedyeHnem
B COOTBETCTBMM C TEMATUKOM M3y4aeMoro matepuana - Python 3 ¢ nogknto4YeHHbIMM
bubnunotekamu (guctpmbytns Anaconda).

lMepeyeHb cneunanmanpoBaHHbIX TlabopaTopui:

Na6opaTopusa mawmHHoro oby4yeHus (kopnyc 1, aya. 407n)

KomnbtoTep B coctaBe (16 wr.): cuctemubin 6nok: npoueccop Intel(R) Core(TM) i7-7700 CPU @
3.60GHz, onepaTtuB-Hasa namatb 16 6, SSD 256 I'6, HDD 1T6, Bu-geokapta NVIDIA GeForce GTX
1080 Ti; mo-HuTop DELL S2419HN; KomnbtoTep B coctase (1 wr.):

cucteMHbln 6nok: npoueccop Intel(R) Core(TM) i7-7800X CPU @ 3.50GHz, onepa-TuBHaa namatb 96
6, SSD 1T6, HDD 4T6, su-geokapta NVIDIA GeForce RTX 2080 Ti (2 wT.); moHnTtop DELL S2419HN;
NcTouHmk 6ecnepeboriHoro nutadms APC Back-UPS BV1000I-GR, line-interactive, mow-HocTb: 1000BA,
600BT (16 wrt.); Nctounnk GecnepebornHoro nutanua Legrand KEOR LINE RT 1500BA (1 wr.);
KommyTtatop HP 2530-24G Switch (Managed, 24*10/100/1000 + 4 SFP, 19"); VIHTepakTnBHasa gocka
SMART SBM685 (87 atonmos, 10 SMART SLS) ¢ naccuBHbIM noT-kom; MpoekTtop Vivitek DH758UST
(ynbTpakopoT-kogokycHbii, DLP, Full HD 1080p (1920 x 1080) , 3500 ANS, 10000:1, nonHas
nopaepxka 3D)

NabopaTopus nckycctBeHHoro uHtennekra (kopnyc 1, aya. 124)

KomnbtoTep B coctaBe (17 wr.): cuctemHbln 6nok: npoueccop AMD Ryzen 7 3800X 8-Core Processor,
onepaTtuBHada namaTtb 326, HDD 1T6, SSD 25616, suaeokapta NVIDIA GeForce GTX 1050; moHuTOP:


http://machinelearning.ru/
https://habr.com/company/ods/blog/322626/
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://github.com/brinkar/real-world-machine-learning
https://edu.vsu.ru/course/view.php?id=3579

Dell S2419H; WNnTepaktneHas gocka SMART SBM685 (87 grorimoB); MynbTtumegua-npoektop Vivitek
ynbTpako-poTKOOKYCHbIN; NcTouHmk GecnepeboriHoro nutadmsa Legrand Keor SPX 1000 BA IEC C13
(16 wT.); Uctoununk 6ecnepeborHoro nutanmsa Legrand Keor Line RT 1000 BA (1 wrt.); Kommytatop HP
2530-48G Switch (1 wrT.)

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHUA TEKYLeNn U NPOMEXYTOYHON aTTecTauum

Mopsiaok oLeHkM ocBoeHMs obyyatrowmmmncs y4ebHoro Matepumana onpegensieTcs
coaepkaHneM creayLnx pasaenos ANCUMNINHDI:

HanmeHoBaHve WHamnkaTtop(bl)
rrl\}gn pasgena ancuunnuHebl Ko“ﬁ';?;?” OOCTMXEeHNsA OueHouHble cpeacTaa
(mogyns) 4 KoMneTeHUmn
BeeneHve B
MaLUNHHOE 0ByYeHue.
1. | OcHoBHble MK-1 IK-1.2 TecT 1
onpegeneHna u
MOCTaHOBKW 3adad.
0O630p OCHOBHbIX
2. He0BX0AMMbIX MK-1 [1K-1.2 Tect 2
OnbnnoTek sA3blka
Python
3 Mocrpoerine v ot6op MK-1 I1K-1.2 TecT 3
NnpWU3HaKoB
4 PeLieHve 3anay MK-4 [1K-4.2 3apgaHuve ans nabopatopHoi paboThl 1
perpeccum
PeweHnne 3agaun MK-4 I1K-4.2 5
5 B3apgaHue ansa nabopaTopHon paboThl 2
Knaccudukauuu.
[peBoBuaHbIE MK-4 I1K-4.2
6 Mop,enm.v,u,epeabsj . 3apanve ans nabopartopHon paboTbl 3
peLlleHnn, cnyyYyanHbin
nec
AHcambnu mogenen MK-5 I1K-5.1
7 BarruHr, 6ycTuHr, TecT 4
rpagueHTHbIV BYCTUHT
8 AHar3 TeKCTOBbIX MK-5 IK-5.1 3apaHue gns nabopaTtopHon paboTol 4
OaHHbIX
lMpomexyToyHasa aTTecTtaumsi lMepeueHb sonpocoe
dopma KOHTPOIS - 3K3aMeH MpakTuyeckoe 3agaHue

20 TwvnoBble OLEHO4YHbIe cpeAcTBa M MeTOoAMYECKMe MaTepuanbl, onpegensiowume
npoueaypbl OUeHUBaHUsA

20.1 TeKywWwMn KOHTPOSb yCNneBaeMocTun

KoHTponb ycneBaemocTv Mo AUCUUNIIMHE OCYLLECTBNAETCS C MOMOLLBIO CreayoLWmX OLEHOYHbIX
cpeacTs:
TecToBble 3agaHus, JlabopaTopHble paboTbl, YCTHbIV ONpoc

TecToBbIe 3agaHnA
Tecm Ne 1
3apaHue 1:
UTto Takoe NnHelHas perpeccusi?
BapVIaHT 1 2TO0 d)YHKU,VIOHaJ'IbHaFI 3aBUCUMOCTb, KOTOpas Nno3BONAET NMPOrH03MpoBaTb USMEHEHUSA
HENpPEPbIBHbIX YNCNOBbIX NapaMeTPOB,



T o - o
BapuaHT 2 MOZESb 3aBUCMMOCTM HEMPEPbIBHON MEPEMEHHOW Y OT 06bACHALLMX ee haKTOPOB, B KOTOPOM
(byHKUMS 3aBUCMMOCTU SBNSIETCS IMHENHOM

i . o o
BapuaHT 3 MOZE/b 3aBUCMMOCTM AUCKPETHOM NEPEMEHHON Y OT 06bACHSAIOWMX ee (PaKTOpPOB, B KOTOPOW
(byHKUMS 3aBUCMMOCTM SIBNSIETCSA IMHENHOM

3apaHue 2:
OCHOBHasl XxapakTepuCTHKa 3aa4mn BMHapHON KnaccudbuKauum:

{
BapuaHT 1 KnaccudmKaums OCyLLECTBISIETCS MO OAHOMY MpU3HaKy

{
BapuaHT 2 3aBUCUMas NEPEMEHHAA MOXET NPUHUMATb TOJIbKO ABa 3HA4Y€HUA

{
BapuaHT 3 K}'IaCCMd)MKaLlI/IFI OCYLLECTBJIAETCA NO ABYM MNMPU3HAKaAM

3apaHue 3:
Knaccmdwn(auvm OTHOCUTCA K CTpaTernn:

BapuaHT 1jf 0byueHuns 6e3 yuntens

BapuaHT 21? obyyeHus ¢ yuntenem

-
BapuaHT 3 o0ba oTBETa HEBEPHbI

3apaHue4:
Kakoe BblpaxxeHne npubaBnsieTcs kK MyHKUMKM OWMOOK Npo L2 perynsipusaumm?

{ r
BapuaHT 1 AZN  wi

f ) T T
Bapuant 2 AT lw AT lw;

L S I
Bapuant 3= =EL wi+-ET lw;

3apaHuebs:
slBneHve nepeobyyeHunst xapakTepmusyeTcs ...

-
BapuaHT 1 ype3MepHO TOYHbIM COOTBETCTBUEM MOAENIM KOHKPETHOMY Habopy obyuyatowwmx NpMMepoB, npu
KOTOpPOM Mogesb TepsieT CnocobHOCTb K 0606LeHuto

-
BapwuaHT 2 BO3HWKHOBEHMWEM, B C/lyyae CIMLIKOM A0Nroro o6yyeHusi, HeAoCTaTOYHOro Y1C/Ia 06ydatoLLmx
MPUMEPOB MMM C/IULLKOM CIOXHOW CTPYKTYypbl MOAENN

I_ .
BapuaHT 3 BO3HWKHOBEHMWEM, B C/lyuae CIMLLIKOM A0JIroro o6yuYeHmns], C/IULLKOM CIOXHOWM CTPYKTYypbl MOAENU

3anaHue6:
3agava Knaccudukaumm CBOANTCA K ...

{ o
BapVIaHT 1 HaXoXAEHUO YaCTbIX 3aBUCMMOCTEN MEXAY obbekTamMm nnu CO6bITVIﬂMVI;

f.
BapwuaHT 2 onpeaeneHunio kKnacca 06bekTa Mo ero XxapakTepucTukaMm;

{
BapuaHT 3 OnpeieNeHmIo Mo M3BECTHLIM XapaKTEPUCTUKaMM 06bEKTa 3HaUEHME HEKOTOPOro ero napameTpa;

{
BapuaHT 4 MOWUCKY HE3aBUCUMBIX FPYNN U UX XapaKTEPUCTUK B BCEM MHOXECTBE aHaIU3UPyeMbIX AaHHbIX.

3apaHune7:
MHOXeCTBO NpMMEPOB, NCMOJb3yeMoe A1 KOHCTPYMPOBaHUS MOAENN, HA3bIBAETCS...

¢
BapuaHT 1 obyyaloLmM MHOXECTBOM

I
BapuaHT 2 TECTOBbIM MHOXECTBOM

s
BapuaHT 3 BannMaaunMOHHbIM MHOXXECTBOM

3apaHues:
[aHa MaTpuua owmnbok anroputMma knaccudukaumm. Belumcnute precision
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BapwuaHT 1f 0.7

BapuaHT 2jr 0,6

BapuaHT 3f 0,75

3apaHue9:
B 3anaye onpeneneHuns cnama recall - aTo...

{
BapuaHT 1 [0Ns cnaMa Cpeau NWCeM, pacro3HaHHbIX anropyTMOM Kak craMm

s
BapuaHT 2 Aong He cnaMa cpean nNnUceM, pacno3HaHHbIX aJIfOPUTMOM Kak CraM

f.
BapwuaHT 3 [ONS NCEM, Pacro3HaHHbLIX aIFOPUTMOM Kak CraM, Cpeau crama

s
BapwuaHT 4 Aon4a NMcCeEM, pacno3HaHHbIX alTOPUTMOM KaK HE CrnaM, Cpean Crama

3apaHunelO:
Kakne dyHKuMM oWMBOK MCNoNb3yloTCa B 3afadax perpeccmm?

BapuaHT " MsE= %E}: (¥ — #1)?

BapuaHT o MAE = %Zf:ﬂ}’: — 3|
N i)
BapuaHT 3'_ i=1- L

BapuaHT 4 E= 12-:_\":1

MepeyeHb 3aaaHnn ons NnabopaTtopHbIX padoT
JlabopamopHasi paboma Ne 1 (no meme siuHeliHasi peapeccusi)

1) Pa3benTe npepocTtaBneHHbIn Bam npenogasaTtenem Habop AaHHbIX Ha 0Oy4atloLlyo U TECTOBYIO YacTu B
COOTHOLIEHUN 8:2.
2) ObyuuTe, a 3aTem NpoBanNMAaMpynTe Ha TECTOBbLIX AaHHbIX CNeayLmne MOAENU, UCTIONb3YS B KaYeCTBE METPUKU
KadecTBa R”2, npegBaputenbHO OTMacLUTabupoBaB AaHHbIE

. LinearRegression;

. Lasso ¢ koachdpuumneHTom perynapmsaumm, pasHoim 0.01.
3) MNMpoaHanuanpyntTe Ka4eCTBO NOMYYUBLLMXCA MOAENEN U CPABHUTE KONMMYECTBO CTPOro HYNEBLIX BECOB B HUX.

JlabopamopHasi paboma Ne 2 (no meme sio2ucmuYeckasi pezpeccusi)

1) Pa3beiTe npegocTaBneHHbIn Bam npenogaBaTenem Habop AaHHbIX Ha 0by4yatoLLyto U TECTOBYIO 4YacTu B
COOTHOLLEHUN 8:2.
2) NpoBegute npeaobpaboTky AaHHbLIX: 3anoSfIHEHME NMPOMNYCKOB, KOAMPOBaHWE, MacluTabMpoBaHue
3). Obyuute, a 3aTem NpoBanNMAMpPyMTE HA TECTOBbLIX AaHHLIX MOAENb JIOMMCTUYECKON perpeccumn
4) Boluncnute 3HaveHus meTpuk: recall, presision, F1-mepa, AUC-ROC. NMocTtponte ROC-kpuByto.

20.2 NMpomexyToyHas aTrectaums
[MpomMexyToyHas aTTectaumns no JUCLMMNIIMHE OCYLLECTBMNSAETCH C NOMOLLbIO CNeayoLnX
OLIEHOYHbIX CPeaCTB:
TeopeTunyeckre BOpoChl, NpakTU4yecke 3agaHuns
KOHTpOmnbHO-n3mMepuTenbHble  MaTepuanbl  NPOMEXYTOYHOW aTTecTaummM BKNOYalwT B cebs
TeopeTnyeckne BOMpOChl, MO3BOMSAIOWNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWW W MpaKTU4ecKkue)
3afaHus, NO3BONSOLWMNE OLEHUTbL CTEMEHb CPOPMUPOBAHHOCTU YMEHWI U HABbLIKOB.

[na oueHmBaHusa pe3ynbTaTtoB 06y‘-|eHI/IFI Ha 3K3aMeHe WUCNOJb3yTCA crieayrolme nokasaTesn:
1) 3HaHue yqe6Horo mMaTtepuana v srnageHue NOHATUMHBLIM annapaTtom Teopun MmalinmHHOro 06y‘-IeHI/IFI;


http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LinearRegression.html
http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.Lasso.html

2) YMEHMWe aHanMsupoBaTb MHOrOMepHble AaHHbIe U NPeoaosrieBaTb BbIYUCNIUTENbHbIE NPOBMEMbI, CBSA3aHHbIE C
BbICOKON PasMepHOCTbIO JaHHbIX;

3) YyMEHME  MPUMEHSITb MeTOoAbl MAaLUMHHOTO O00yYeHuUst Npu  pelieHMnM 3agady B pasfnyHbIX
npuKnagHbIx obnacTax; ;

5) BnageHne HaBblkamMu WCMNONb30BaHUS OubnuMoTek nA3blka Python  ons nocTpoeHusi cuctem,
oby4aroLmxcsi No npeuegeHTam

6) BNnageHue Hasbikamy MOCTPOEHUS U NPOBEPKU KayecTBa MoAeNeil MallMHHOTO 0ByYeHus;

7) BNafeHNe HaBbiKaMW WHTEPNPETaLUM NOMyYeHHbIX Pe3yNnbTaToB B TEPMUHAX MPUKNagHON 0Bnactut ¢ Lernblo
MOMyYeHNst HOBbIX 3HAHUN W BbIBOLOB.

MepeyeHb BONPOCOB K 3K3aMeHy

1. OCHOBHbIE MOHATUS MaWWUHHOMO 0by4eHna. OCHOBHblE MOCTAHOBKM 3agad. [Mpumepsbl

npuKnNagHbIxX 3agau.
2. JlnHenHble MeTOodbl Krnaccudukauum u perpeccun: yHKUMOHanNbl Kavyectsa, MeTozbl
HACTPOWNKN, OCOBEHHOCTN NPUMEHEHUS.
MeTpukun kKa4ecTBa anropuTMOB perpeccum 1 Knaccugukauuu.
JinHennas  perpeccuda. [lpoctas  MHOromepHass  perpeccud. Perpeccna ¢
nosiMHOMManbHbIMM NpusHakamu. MeTtoabl perynspusauuun: Ridge, Lasso, ElasticNet.
Jlornctnyeckas perpeccus.
[epeBbs peweHnn. MeToabl nocTpoeHna aepeBbeB. VX perynapusaums.
Komnosnuum anropntMmoB. PasnoxeHune owmnbkn Ha cmeLleHne n pasbpoc.
Cny4aniHbIn nec, ero 0Co6eHHOCTH.
pagueHTHbIn BYCTUHI, ero oCOBEeHHOCTU MpPU UCMONb30BaHUU OepeBbEB B KayecTBe
©a30BbIX anNnropuTMOB.

10. AHanus TekcTtoB. MacwTtabupoBaHue gaHHblx ¢ nomoubto tf-idf. Mogenb «mMellka crnos»

Ansa n-rpamm.

lNpakmu4eckoe 3adaHue Ne 1 (mo meme JluHeliHasi pezpeccusi)

Hw

©ooNOO

OTBeTbTe Ha BOMpPOCHI O AaHHbIX No aBnapencam B CLUA 3a sHBapb-anpenbs 2008 roaa.
Mo ccbinke pacnonoXxeHsl JaHHbIe U MX OnucaHmne
1) CuutanTe BbIGOPKY 13 dhanna npu nomoLum yHkummn pd.read_csv 1 oTBeTbTE Ha criegyloLimne Bonpocs:

—  VmetoTca nu B aHHbIX NPOMYyLLEHHbIE 3HAYEeHNA?

—  Ckonbko BCEero nponyLLeHHbIX 3f1IEMEHTOB B Tabnuue "o6bekT-npnaHak"?

—  Ckornbko 06beKTOB MMEHT X0TS Hbl OOUH NPOMYCK?

—  CkonbKko Npu3HakoB umetoT XoTa Bbl 04HO NponyLeHHOe 3Ha4YeHne?
2) Tpeobpasynite Kaxabin npuaHak FeatureName 13 ykasaHHbIX B mapy HoBbIX NpuaHakoB FeatureName_ Hour,
FeatureName_Minute, pasgenve kaxgoe M3 3Ha4YeHUM Ha 4Yacbl U MUHYTbI. He 3abyobTe npy 3TOM UCKIOYUTB
MCXOOHBIN Mpu3Hak M3 Bbibopkn. B cnyyae, ecnu 3HayeHWe npu3Haka OTCYTCTBYET, 3HAYEHMS ABYX HOBbIX
NPU3HAKOB, €ro 3aMEeHSIIOLLNX, TaKke AOMMKHbI OTCYTCTBOBATh.
3) HekoTopble 13 NpM3HAKOB, OTIIMYHBIX OT LIENIEBON NEPEMEHHON, MOTYT OKa3blBaTb YepPecyyp 3Ha4YMMoe BrUSHUE
Ha MpPOrHO3, MOCKOMNbKYy MO CBOEMY CMbICNY cogepxaT Oonbluylo A0M MHGPOPMauMM O 3Ha4YeHUn LerneBon
nepemeHHoOn. MsyunTte onvcaHue gataceta M UCKIOYUTE MPU3HaKW, CUNbHO KOoppenupywme ¢ oTBeTamn. Baw
BbIGOp NPM3HAKOB ANs UCKNIOYEHNS U3 BbIOOPKM 0BOCHYMTE.
4) TlpvBegute AaHHble K BUAY, NPUrOAHOMY Ans obyyeHus nuHerHbIX mMogenen. [Ond 3Toro BelecTBeHHble
npu3Haku Hago oTMmacwTabupoBaTb, a KaTeropuanbHble — MPUBECTU K YACNOBOMY BuAy. Takke Hago yCTpaHuTb
nponyckM B AaHHbIX. Peanusyite dyHkuuio transform_data, kotopas npuHumaetr Ha Bxog DataFrame c
npW3Hakamu 1 BbINOMHSET creaytoLme warm:

— 3ameHa nponyLeHHbIX 3HaYEHWIN Ha HYNMK 118 BELWWECTBEHHbIX MPU3HAKOB U Ha CTPOKM 'nan’ ans

KaTeropuarnbHbiX.
— MacwTabupoBaHue BELLECTBEHHbBIX MPU3HAKOB C noMoLpto StandardScaler.
— One-hot-kogmpoBaHMe KaTeropmarnbHbIX MPM3HAKOB C NoMoLbto DictVectorizer unu
dyHKumMm pd.get dummies.

MeTon momkeH Bo3BpallaTb npeobpasoBaHHbli DataFrame, KOTOpbIA JOSMKHA COCTOATH M3 MaclUTabMpOBaHHbLIX
BELLECTBEHHbIX NMPU3HAKOB M 3aKOAMPOBAHHbLIX KaTeropmanbHbIX (MCXOOHbIE NMPU3HAKK LOIMKHbI OblTb UCKIOYEHbI
13 BbIOOPKM).
5) PasbeliTe BbIOOPKY M BEKTOP LENEBON NEpPeMEHHON Ha 0Oy4eHne 1 KOHTposb B oTHoweHun 70/30 (ansa atoro
MO>XHO UCnonb3oBaTh QYHKUMIO train_test split).
6) OO6yunte nuHerHyo perpeccuto Ha 1000 obbekTax M3 obyyatowen BbIOGOPKM U BbiBEAUTE 3HaA4YeHMs MSE u
R”"2 1 Ha a3ToM NOABbIOOPKE W KOHTPOMbHOW BblGopKe. [MpouHTEpNpeTUpynTe MONydYeHHbI pe3ynbrar —
HaCKOJIbKO Ka4eCTBEHHbIE NPOrHO3bl CTPOUT NonyyYeHHas mogdenb? Kakue npobnembl HabnogatoTcs B Mogenu?



https://www.dropbox.com/s/dvfitn93obn0rql/2008.csv?dl=0
http://stat-computing.org/dataexpo/2009/the-data.html
http://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.StandardScaler.html
http://scikit-learn.org/stable/modules/generated/sklearn.feature_extraction.DictVectorizer.html
http://pandas.pydata.org/pandas-docs/stable/generated/pandas.get_dummies.html
http://scikit-learn.org/stable/modules/generated/sklearn.cross_validation.train_test_split.html

7) Obyunte nuHenHble perpeccumn ¢ L1- n L2-peryndpusatopom, nogoOparB nydwlee 3HavyeHuMe MnapamMmeTpa
perynspusaumMm npyv MNOMOLLM KpOCC-Banugauuu. BbeiBegnte 3HayeHWss u Ha oOy4vawlwenhn M KOHTPOSbHOW
BblBOpKax. Yaanochb N peLlmnTb ykasaHHbIe BaMu paHee npobnembl?

lMpakmu4eckoe 3adaHue Ne 3 (mo meme AHanu3 mekcmos)

MpakTuyeckoe 3agaHne 2 MOCBAWEHO paboTe C TEKCTOBbIMW LAaHHBIMW W KaTeropuanbHbIMW MpU3HaKkamu u
3agayam GuHapHOM kraccudmkaumnm.

B pamkax gaHHOro 3agaHusi HyXXHO pewwnTb 3agady GuHapHoW Kraccudwvkauum Ons npenckas’aHusl YpOBHS
3apaboTHOM NnaTtbl MO TEKCTY OOBABMEHNSI O BakaHCUM Ha Npumepe Habopa AaHHbIX C copeBHOBaHus Ha Kaggle.
[aHHble OCTYMHbI MO CChIIKE.

1) Pasbente nony4ymsLLyrOCs BbIBOPKY Ha 06yYaloLLy0 1 KOHTPOSbHYO B COOTHOLEeHuM 70/30

2) CospgariTe TEKCTOBOE OnmncaHne 06beKTOB 00yYaloLLEen U KOHTPOMNBHON BbIBOPOK, 06 beAMHUB 3HaYEHNS] BCEX
NpU3HaKkoB Kaxaoro obbekTa BbIBOPKM Yepes cumBonsl npobena. Mocne aToro nony4nte NpU3HaKoBoe onvcaHme
00BEKTOB, OCYLLLECTBMB BEKTOPM3ALIMIO NOMYyYMBLUMXCSA TEKCTOB Npu nomowmn CountVectorizer, oby4ns ero Ha
obyyatoLle BbIOOPKE M MPUMEHNB Ha TECTOBOM.

3) OB6yunTte norncTnyeckyto perpeccuto u3 moayns sklearn c napameTpamu no ymon4yaHuto Ha oby4atoLlen
BbIOOpKeE:

4) Bblumcnute 3HadeHnss ROC-AUC, F-mepbl, a Takke NOCTPOWTE MaTpuuy onbok Ha TeCTOBOW BbIOOPKE.

5) OTcopTupyiTe Beca Npu3HakoB Ans mogenu. Kakne cnoBa ns BCTpevarLwmuxcs B BbiIOOpke metoT
Hambonbllee/HanMeHbLLEE BIMSHWE HA 3HAYEHNE LieneBon nepemeHHon? MNponHTepnpeTupynTe NonyyYeHHbIn
pesynbTar.

6) CosganTe TeKCToBOe onncaHve ob6beKkToB 0ByYaroLwen 1 KOHTPONbHOW BbIBOPOK, 06 bEAMHNB 3HAYEHMS BCEX
NPM3HaKoB Kaxaoro obbekTa BbIbopkn Yepes cMMBorbl Nnpobena. Nocne aToro nony4ymMTe Npu3HakoBoe onucaHve
061bekToB, Bhiumcnme BekTop tf-idf onsa kaxkgoro o6bekTa nomowum TfidfVectorizer, 06y4mB ero Ha obyyatoLen
BblIBOpKE 1 NPUMEHMB Ha TECTOBOMW.

7) 3aHOBO 00y4YnTE MOAENb

8) Bbluncnute 3HavyeHnss ROC-AUC, F-mepbl, a Takke NoCcTponTe MaTpuuly omnbok Ha KOHTPOIbHOW BbIOOpKeE..

9). CpaBHWTE 3HA4YEHUSA METPUK M3 M. 8 CO 3HAYEHUAMMN, NONYYEHHBIMM B M. 4, U CPaBHUTE COOTBETCTBYOLLME
MoZenu no ka4ecTBy u3 paboThbl.

11. OTcopTupyiiTe BECa NPU3HAKOB AN MOOENM NTOrMCTUYECKon perpeccum u3 scikit-learn, nonyderHHorn B n. 7.
Kakune cnoBa u3 BcTpevatLmxcsi B BbIDOpKe MMeloT Hanbonbluee/HaMMeHbLUIee BNNSIHUE HA 3HaYeHMe LieneBom
nepemeHHon? NpovHTepnpeTnpymnTe NONMyYeHHbIW pesynbTar.

[na oueHuBaHus pe3ynbTaTtoB OOy4YeHMs Ha 3k3ameHe  ucronb3yeTcs 4-6annbHas Lwana:
«OTIIMYHOY, «XOPOLLO», «YAOBNETBOPUTENBHO», «HEYAOBETBOPUTENBHOY.
CooTHoLLEeHMe nokasaTenen, KPUTEPUEB U LLKasbl OLEHMBaHUS pe3ynbTaToB 00y4YeHus.

KpMTepI/II/I oueHnBaHunAa LLikana oueHok

Obyyarowuticss 8 nonHol Mepe srnadeem MOHAMUUHbLIM arnapamom OmnuyHo
OaHHoU obriacmu Hayku (meopemudeckumu ocHoeamMu OUCUUNIUHBI),
cdan ece npakmudeckue u nabopamopHbie pabombi, cpedHee
Koruyecmeo  ripasusibHbIX — 0mMeemo8 Ha  B80MpoChbl  Mecmos
npesbiaem 80%.

Obyuyarowutica enadeem noHIMUUHbIM annapamom daHHoU obsacmu Xopouwo
HayKku (meopemu4ecKuMu ocHosamu OUCUUMNUHBI), HO He clan O0HYy
npakmu4eckyto unu nabopamopHyto pabomy, cpedHee Konu4ecmeo
fpasusibHbIX 0MBEemo8 Ha B80rpOoCbl MmMecmo8 Haxooumcsi 8
duana3oHe70-80%.

Obyyvarowutics democmpupyem HeysepeHHoe enadeHue Ydoesnemeopu-
MOHAMUUHbIM arnapamom OaHHol obnacmu Hayku meribHO
(meopemuyeckumu  ocHosamu  ducyunmuHebl), He cdan dee
npakmu4eckux unu nabopamopHbix pabombl, cpedHee Konu4ecmaso
fpasunbHbIX OMEEemo8 Ha B80rpoCbl mecmog Haxooumcsi 8
Ouana3oHe60-70%.

Obyyvarowutica O0eMOHCcmpupyem OmpbI8OYHbIE, hpazmeHmapHble | Heydosrnemeopu-
3HaHusi, doriyckaem 2pybbie owubKu, He cdan 6onee 08yx mesibHO
npakmu4yeckux unu nabopamopHbix pabombl, cpedHee Konu4yecmeo
npasursibHbIX 0mMeemos Ha 8orpockl mecmos meHee 70%.



https://www.kaggle.com/c/job-salary-prediction/data
http://scikit-learn.org/stable/modules/generated/sklearn.feature_extraction.text.CountVectorizer.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.f1_score.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.confusion_matrix.html
http://scikit-learn.org/stable/modules/generated/sklearn.feature_extraction.text.TfidfVectorizer.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.f1_score.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.confusion_matrix.html




