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PABOYASA NPOrPAMMA YYEEHON OAUCLMMIINHDI

b1.B.03 MawunHHOe oGy4eHune

1. Wudp v HammeHoBaHMe HanpaBneHUsi NoAroToBKU/cneynanbLHOCTU:
01.03. 02 lNMpuknagHas matemMaTtuka u MHpopmaTmka
2. NMpocdhunb nogroTroBku/cneymanmsauun: Bce npodunm
3. Keanudmkaumsa (cteneHb) BbiNnyCKHMUKA: bakanasp
4. dopma obpaszoBaHUA: O4Has
5. Kachenpa, oTBevaloLlan 3a peanusauuio AMcUUnnHbl: Matematmnyecknx
MEeTOL0B uccnegoBaHvs onepauun
6. CoctaButenu nporpammbl:  KawmpuHa VprHa JleoHnaoBHa, AOKTOP TEXH. HayK,
npodpeccop Kadeapbl MaTeMaTUY4ECKMX METOAO0B UCCNeLoBaHUs onepaumi
7. PekomeHgoBaHa: HMC chakynbTeTa npuknagHon MmatemMmaTukn, UHOopMaTuKn n
MexaHukn, npotokon Ne10 ot 15.06.2021
8. YuebHbIn roa: 2022/2023 CemecTp(-bl): 6



9. Uenu n 3agaum y4e6HOM ANCLUNIIUHDI:

Llenbto Kypca aBnsieTcsi 03HakoMreHne obyyatoLlmxcst ¢ npoueccamu, anroputmamm m
WHCTPYMEHTaMM, OTHOCALLMMNCS K OCHOBHbIM MPUHLMNAM MaLLMHHOMO 06yyYeHns
3apaum kypca:

—chopmmpoBaTb TEOPETMYECKME 3HAHMSI MO OCHOBAM MaLUMHHOMO 0by4eHus ans
NOCTPOEHNs dopMaribHbIX MaTeMaTUYeCckux Moaernen, aHanusa n obpaboTkm
MHopMauun ansg pellueHns 3agad B obnactn npodeccrmoHanbHom AeAaTenbHOCTY;

—-BblpaboTaTtb YMEHNS MO NPaKTU4ECKOMY NPUMEHEHNIO METO40B MaLLMHHOIO
00yyeHuns Npu peleHnn NpuUKNnagHblxX 3agad B pa3numyHblix 0b6nactax n npoBegeHuto
BbIYNCIIUTENbHbIX SKCMEPMMEHTOB 41151 OLIEHKN Ka4yecTBa NnofyyYyaemMblX peLleHuni;

—-BblpaboTaTtb YMEHNSA 1 HaBbIKM UCNONb30BaHNA BubnuoTek s3bika Python ans
pa3paboTkM NpUKNagHOro NPorpaMMHOro obecnevyeHmst Ha OCHOBE CYLLIECTBYHOLLINX
anropMTMOB MAaLUWUHHOMO OBy4eHus.

10. MecTo y4e6HOM aucUMNNnHbI B cTpykType OOI:

AncumnnuHa oTHOCUTCA K ancumninHam no Belbopy BapuaTtmMeBHOM Yactu bnoka 1. Ona
n3yyeHnss Kypca Heobxoammbl 6as3oBble 3HAHUSA TEOpUN BEPOATHOCTEN W
MaTeEMaTUYEeCKOW CTaTUCTUKN.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUst NO AuUcuUMNIMHe/MoAyno (3HaHUS,
YMeHUsi, HaBblkU), COOTHECEHHble C NNaHUpyeMbiMU pe3yribTaTaMu OCBOEHUs
o6pasoBaTenbHOW nporpamMmmbl (KOMMETEHUUSAMM) UM  MHAUKATOpPaMM  UX
OOCTUXEHUS:

Kog HasBaHue Koga( WuaukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KoMneTeHumun bl)
MK-1 CnocobeH MK- AHanusnpyet 3HaTh:
NPOBOANTb 1.2 | Hay4YHO-TEXHUYECKYIO — MeToAbl npeaBapuTenbHoOn o6paboTku
paboTbl no MHopmaLuto, JaHHbIX (kogupoBaHue,
obpaboTke n KacatoLytocs cTaHgapTu3auuss 1M HopMmanusauus,
aHanmay nepenoBoro yCTpaHeHMe BbIOpOCOB, 3arnosiHeHWe
Hay4Ho- OTEYECTBEHHOIO U NPOMyCKOB);
TEXHUYECKON 3apy6e>|<Horo onbiTa — MeToAabl 0T6opa VIH(bOpMaTVIBHbIX
nHdopmaLmm pelleHns 3aaqv B NPU3HAKOB;
W pe3ynbTaTos obnactu — MeTOoAbl knaccudukaumm;
ccnepoBanmii npodpeccroHanbHou — MeTo/bl PerpeccMoHHOro aHanusa
AeATenbHOCTY. — MeToApbl aHanm3a TEKCTOBbIX OaHHbIX.
YMETb:
— aHanuMaupoBaTb MHOFOMEpHbIe AaHHble
1 npeogoneBaTh BbIYUCUTESNBHbIE
npobnembl, CBA3aHHbIE C BbICOKON
pa3MepHOCTbIO AaHHbIX;
BnageTb (MMeTb HaBblIK(K)):
— TOCTPOEHWS UK MNPOBEPKM KayecTBa
MoZzenen MalMHHOro oby4eHus;
MK-2 CnocobeH MK- MNpoBoaut 3HaThb:
NMOAroTOBUTL 2.2 3KCMNEePUMEHTHI B - OCHOBHble 3agayuM U MeTodbl MalUMHHOMO
3MNeMeHTbl COOTBETCTBMM C 0by4YeHus.
OOKYMeHTauum nocTaBMeHHbIMM BnageTb (MMeTb HaBbIK(1)):
, MPOEKTHI 3agadamm no - npoBeaeHnst BbIYUCIIUTENBHbIX
MMaHoB K OTOENbHbIM 3Tanam | SKCNEPMMEHTOB  Ansi  OLEHKM  KavecTBa
nporpammeil paborT. nony4Yaembix peLlieHnii;
npoBegeHus
OTAENbHbIX

aTanoB pabor.




MK-3

CnocobeH
OCYLLLECTBUTb
BbIMONTHEHNE

3KCNEepPUMEHTO
B 1 0POpMUTL
pe3ynbTathbl
ncecnegoBaHnmn
1 pa3paboTok.

MK- MpoBoant 3HaTb:
3.1 HabrnogeHus un - BO3MOXHOCTM aKTyarnbHbIX
n3mepeHus, anropuTMOB MalLMHHOIO 0by4eHusl, KoTopble
cocTaBnseT ux LWMPOKO  WUCMONb3YKOTCA  Ha  MpaKTUKe,
onucaHue n OCHOBHbIE cdyepbl UX MPUMEHEHUS;
opmynupyet yMeTb!

BbIBOAbI. —  NPUMEHSATb METOAbI MALLINHHOIO
00yyeHuns Npu peLleHnn 3a4aq B
pasnuyHbIX NpUKNagHbIx 0bnacTsx;

BnageTb (MMeTb HaBblIK(K)):

- MHTepNpeTaLun NoyYeHHbIX pe3ynbTaToB
B TEpPMUHaX NpuknagHomn obnacTtu ¢ uenbio
Mony4YeHnst HOBbIX 3HAHWI U BbIBOAOB;

MK- MpumeHsieT npu yMeTb!

3.2 0bpaboTKke AaHHbIX | - dopMynMpoBaTb  3agadys  MalLMHHOIO
CTaHOapTHOE K oby4yeHus, BbIOMpaTb paspabaTtbiBaTb
opvrMHaneHoe afjeKkBaTHble  anropuTMbl  UX  peLUeHus,
nporpamMmmHoe OLEHMBaTb Ka4eCTBO MOJTyYaeMbIX peLLEHWI.
obecneyeHue. —  ncnonb3oBaTb OUONMOTEKM A3blka

Python gns noctpoeHua mogenen
MaLLMHHOIo oby4eHus;

BnageTb (MMeTb HaBbIK(1)):

- TexHonorvsamu paspaboTku anropuTtMOB W

NporpaMmHbIMKM  CUCTEMAMU  MaLLMHHOIO
06yyeHus.
12. O6bemM AMcuUNNuHbI B 3a4eTHbIX egunHuuyax/yac — 3/108
dopmMa NPoOMEXYTOYHOM aTTecTaumm 3ayem c OUeHKou
13. Buabl y4e6HOM paboThbl
TpyaoemKkocTb (Yachl)
. o cemecTpam
Bug yuebHon paboTbl
Bcero
6 cem.
AyanTopHbIe 3aHATUS 64 64
B TOM 4uncne: nekuum 32 32
npakTuyeckme
nabopaTtopHble 32 32
CamocTtodartenbHas paborta 44 44
UToro: 108 108
dopMa NpomMexXyToUHOWN aTTecTauum 3ayem c oy 3ayem c oy
13.1. CopepxxaHue AUCLMNIINHBI
n/n Peannsauus
pasgena
HanmeHoBaHue pasgena c ONCUMMNUHBI C
ofepkaHue pasgena aucumninHbI
ANCUUNIUHBI NMOMOLLbLO
OHMawnH-Kypca,
QYMK *
1. lekuun
1.1 3agayun MalunHHOro Knaccudumkaums 3agad MallMHHOIMO Kypc «MawunHHoe

o0y4eHus.

06yyeHuns. OT gaHHbIX K peLleHnsM.
ConocTaBneHve n cpaBHEHVE NMOHATUN
"MHdopMauma", "aaHHbIe", "3HaHNE".

oby4yeHue» Ha
noprane
«ONEKTPOHHbIN




Cdpepbl npyMeHeHMs MaLIMHHOTO
obyueHus

yHUBepcuTeT
BIry».
https://edu.vsu.ru/
course/view.php?i
d=3579

1.2 Knaccudpumkauus n 3apayva knaccudukauumn. MNpouecc Kypc «MawunHHoe
Knactepusaumsa knaccudpukaumm Metoapl, obyyeHue» Ha
npUMeHsieMble ANs pelleHus 3agad noprtane

Knaccudpmkauyum ToYHOCTb «ONEKTPOHHBIN

Knaccmdukaumm: oLeHKa ypoBHS yHUBEpcuTeT

owmnbok. OueHnBaHne BIry».

KnaccmguKkaumMoHHbIX METOAO0B. 3agavda https://edu.vsu.ru/

knactepmsaumn. OueHka KayecTBa course/view.php?i

knactepusauuu. Npouecc d=3579
knactepusauumu. NpnumeHeHne

KnacTtepHoro aHanu3sa. KnactepHbin

aHanu3 B MapKeTUHIOBbIX

nccnegoBaHusax. [NpakTuka npuMeHeHus

KnacTepHOro aHanu3a B MapKeTUHIOBbIX

nccnegoBaHusX.

1.3 lMporHo3npoBaHune un 3agada nporHosupoBaHusi CpaBHeHue | Kypc «MawwnHHoe
BU3yanusaums 3apad NPOrHO3MpoBaHUA n | obydyeHme» Ha
knaccudukaumm  [porHo3npoBaHne © | nopTane

BpeMeHHble psaabl TpeHa, CEe30HHOCTb U | «ONEKTPOHHBIN

umkn  ToyHocTb  nporHo3a  Buawl | yHuBepcutet

nporHo3oB MeTtoabl nporHosnpoBaHus | BIY».

Bagava Busyanusauum https://edu.vsu.ru/
course/view.php?i
d=3579

1.4. MeTogpl knaccudmkaumm un HepeBbs peweHnin. Metoa onopHbIX Kypc «MawmHHoe
NPOrHo3npoBaHus. BekTopoB. MeTtoa "6nuxariero oby4yeHue» Ha
AHcambnpoBaHue. cocena". bavecoBckas knaccudukauma. | noprtane

HenpoHHble ceTun. NocTpoeHune «ONEKTPOHHbIN

aHcambnewn knaccmdukaTopos: yHUBepcuTeT

CnyyYavHbIn nec, OYCTUHT, O3rTUHT. BIY».
https://edu.vsu.ru/
course/view.php?i
d=3579

1.5 MeToqbl KnacTepHoOro Wepapxunyeckmne metoapl Kypc «MawunHHoe
aHanusa. OTbop 3HauYNMbIX (armomepaTtumBHbIE Y AMBU3MMHBbIE, obyyeHune» Ha
NPU3HaKoB. aeHgporpamma). ItepatmBHble MeTOAblI | mopTane

(k-cpegHunx) . MeTpukn paccTosHuA «ONEeKTPOHHbBIN

mMexay obbekTamu u Knactepamu. YHUBEpPCUTET

MeToapbl oT6opa npmusHakoB (MeToq BlY».

rnaBHbIX KOMMNOHEHT) https://edu.vsu.ru/
course/view.php?i
d=3579

1.6 MeTogbl noncka YacTo BCcTpevarLwmecsa NpunoXeHus ¢ Kypc «MawwmnHHoe
accoumaTmBHbIX NpaBun NPYMEHEHNEM accoLMaTUBHbBIX NpaBun: | obydyeHue» Ha

BBegeHuve B accoumaTuBHbIE NpaBuna. noprtane

YacTo BcTpevatLmecs WwabnoHbl nnm «OnEeKTPOHHBIN

00pasupbl. XapakTepucTukm YHUBEpPCUTET

accouunaTmBHbIX Npasus. ['paHnLbl BlY».

noaaepKkn N 4OCTOBEPHOCTMU https://edu.vsu.ru/

accoumatmsHoro npasuna. Metogpl course/view.php?i

rnoucka accounaTtmBHbIX NMpaBusl d=3579

PasHoBugHoCTM anropmutma Apriori .

2. JlabopamopHbie pabombi
2.1 O630p OCHOBHbIX BubnuoTteka NumPy ansa | Kypc «MatumHHoe

HeobxoauMbIX BUOGNMOTEK
a3blka Python

ONTUMU3NPOBAHHbBIX BbLIYUCMEHUIA Haf
mMaccuBamMuM  faHHbIX. BBegeHne B
MaccuBbl GubnuoTtekn NumPy.

oby4eHune» Ha
noprane
«ONEKTPOHHbIN



http://www.intuit.ru/studies/courses/6/6/lecture/170
http://www.intuit.ru/studies/courses/6/6/lecture/170
http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166
http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579

BbinonHeHue BblYUCIEHUN Hag
maccvsamm BubnunoTteku NumPy,
yHuBepcanbHble ¢yHkuun  Onepauuu

Hag AdaHHbIMM B 6ubnunoteke Pandas.
O6paboTka OTCYTCTBYIOLUMX AaHHbIX.
ArpervpoaHue n rpynnupoBka.
Busyanusaums ¢ nomowbo 6ubnmnoTtekm
Matplotlib. JInHenHblEe rpacukm,
AvarpaMmmbl paccesiHus, TMCTOrpammel,
TpexmepHble rpaduki. 3HaAKOMCTBO C
OMONMOTEKOM  MaLUMHHOTO  OBy4YeHus
Scikit-Learn. MmnepnapameTpbl n
npoBepKa kavyecTBa MOLENM

yHUBEpCUTET
BlrY».
https://edu.vsu.ru/
course/view.php?i
d=3579

2.2 MocTtpoeHune n otbop M3BnedveHue npusHakos (Feature Kypc «MawmnHHoe
npu3HaKkoB Extraction). Npeobpa3oBaHusa obyyeHue» Ha
npusHakoB (Feature transformations): nopTtarne
KOOMPOBaHME HEYUCNOBbLIX JaHHbIX, «ONEKTPOHHbIN
HOPMUPOBKA U KannbpoBka, 3anonHeHne | yHMBepcuTeT
nporycKkos BlY».
Beibop npusHakoB (Feature selection): | https://edu.vsu.ru/
cTaTucTuyeckme nogxonbl, | course/view.php?
BU3yanusauus, oTbop c | id=3579
MCNonb30BaHNEM MoZenen
2.3 Knaccundukauma n MocTtpoeHune moaenen pepesbeB | Kypc «MalumHHoe
Knactepusauus: peleHMn ©  cryYamHoro Jnieca C | obydyeHue» Ha
[peBoBugHbIe MOaeNN: nomoLubto 6ubnuotekn Scikit-Learn gnsa | noptane
AepeBbs peLleHni, 3agaHHOro Habopa pAaHHbiX. AHanu3 | «ONeKTPOHHbIN
cnydvariHbIn nec KayecTBa NOCTPOEHHON MOAenu yHUBepcuTeT
BlY».
https://edu.vsu.ru/
course/view.php?i
d=3579
2.4 Knaccudukauma n MocTtpoeHne mogenen knacrtepmsauun ¢ | Kypc «MawmHHoe
KnacTtepusaumsi: nomotubto 6ubnuotekn Scikit-Learn ans | obyveHue» Ha
MeTogapl knactepumsaumm 3afaHHoOro Habopa pfaHHbiX. AHanu3 | noprane
KayecTBa MOCTPOEHHOW MOAENM «OnEeKTPOHHBIN
yHMBEpCUTET
Blry».
https://edu.vsu.ru/
course/view.php?i
d=3579
25 MeToabl noucka MocTpoeHne mogenen accoumatmeHblx | Kypc «MalwumHHoe

accounaTuBHbIX NpaBun

npaeun ¢ noMmoLLbio 6ubnunotekn Apiory
ONnsa 3agaHHoro Habopa gaHHbIX. AHanma
KayecTBa MOCTPOEHHOW MOAENM

oby4yeHue» Ha
noprtane
«ONEKTPOHHbIN
yHMBEpCUTET
Blry».
https://edu.vsu.ru/
course/view.php?i
d=3579

13.2. Tembl (pasgenbl) AUCLMNNWHBI U BUAbI 3aHATUN:

Ne Bugbl 3aHaTMi (YacoB)
HanmeHoBaHue pasgena ~
n/ JlabopaTtopH [CamocTtosTenbHa
AVCLUMINHBI Jlekumn Bcero
n ble s paboTta
1 | 3agaum mawmHHOro 06yYeHus. 4 0 6 10
> O630p OCHOBHBIX HEODXOAUMbIX 0 4 6 10
BGubnuoTek sibika Python
3 Knaccudukauma n 4 4 6 14
Knactepusauus



https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166
http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166
http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166
http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166

4 MporHo3supoBaHue u 4 4 6 14
BU3yanusaums
MeToabl knaccudurkaumm n

5 | nporHosmMpoBaHusl. 8 8 8 24
AHcambnvpoBaHue.

6 MeToabl KnacTepHOro aHanmaa. 8 8 6 22
OT160p 3HAYMMbIX MPU3HAKOB.

7 MeToabl noucka accoumaTUBHbIX 4 4 6 14
npasun

WTtoro: 32 32 44

14. MeToan4yeckune ykasaH1Aa Ans ooyyaroLWmUXCcA No OCBOEHUIO AUCLUNIIUHDI
(pekomeHOayuu obydYarouuMcs o 0C8O0EHUK OUCUUMUHbI: paboma ¢ KoHcriekKmamu
niekyud, rnpe3eHmauyuoHHbIM MamepuasioM, 8bINOMIHEHUE Npakmu4yeckux 3adaHul,
mecmos, 3adaHuli meKywet ammecmauuu u m.d.)

PaboTta Cc KOHCnekTamu nekuun, npeseHTauusiMu, BbINOSIHEHME MNPAKTUYECKUX 3aJaHun Ans
camocTosiTeNnibHOM ~ paboTbl,  BbLINOMHEHME  flabopaTopHbiX  paboT,  MCMNOfb30BaHUE
PEKOMEHA0BAHHOM NUTEPaTypbl U METOAMYECKNX MATEPMAnoB, B TOM YMCNe pa3MeLLEeHHbIX Ha
cTpaHuue kypca  «MawuHHoe oOy4yeHne» Ha nopTane «ONEeKTPOHHbI yHuBepcuteT BIY»
https://edu.vsu.ru/course/view.php?id=3579, asTop Kawwunpuna W.J1.

B pamkax obwero obbema 4acoB, OTBEAEHHbIX ANA  U3YYeHUs  OUCLMMNIUHGI,
npeaycMaTpuBaeTCsl BbINOMIHEHWE CREeAYLWMX BUOOB CaMOCTOSATENbHbIX paboT CTyaeHToB
(CPC): nsy4deHne TeopeTU4ecKkoro martepmana, HanucaHue nporpamm no Temam, U3ydYeHHbIM
Ha NEKLMOHHbIX Y NPaKTUYECKUX 3aHATUSAX.

Mpun ncnonb3oBaHUN ANCTAHUMOHHbIX 06pa3oBaTesbHbIX TEXHOMNOMMIA U 3NEKTPOHHOIO
00y4eHns BbINONMHATL BCE yKasaHusa npenogasartenen no paborte Ha LMS-nnatdopme,
CBOEBPEMEHHO NoAKMYaTbes K online-3aHaTusam, cobniogate pekoMmeHaaumm no opraHn3aumnm
camocTosiTeNnbHOM paboTbl

15. Nepe4yeHb OCHOBHOM U AONOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB MUHTEPHET,
Heo6XoAUMbBIX ANsi OCBOEHUA AUCLUUNIUHDLI (CIIUCOK slumepamypbl 0ghOpPMISEemcs 8
coomeemcmeuu ¢ mpebosaHusmu [TOCT u ucnonb3yemcsi obwas CKeO3Hasi
Hymepauyusi 0551 ecex 8uG08 UCMOYHUKOB)

a) oCHOBHasi nuTepaTtypa:

a) OCHOBHas nNuTepaTypa:

Ne n/n MICTOYHMK

Pawka, C. Python n mawmHHoe obyyeHune: kpanHe Heobxoanmoe nocobre No HoBeNLIEN
npenckasaTenbHON aHanuTrke, obasartenbHoe Ans 6onee rnybokoro NOHMMaHUs MeTo4010Mm
1 MaLLMHHOIo oby4yeHust [ONeKkTpoHHBIN pecypc] : pykoBoacTeo / C. Palwka ; nep. ¢ aHrn.
JNToryHoBa A.B.. — 3nekTpoH. gaH. — Mocksa : QMK lpecc, 2017. — 418 c. — Pexum goctyna:
https://e.lanbook.com/book/100905

A.Mwonnep, C.I'engo - BeegeHune B mallmHHoe oby4veHune ¢ nomollbto Python. PykoBoacTteo ans
crneumanucToB no paboTe ¢ gaHHbiMu — 2017

3NEKTPOHHBIN pecypc cBOGOAHOro JocTyna:

2 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 toml with python

dnax, . MawwvHHOe oby4yeHme. Hayka M WCKYCCTBO MOCTPOEHUSA anNropMTMOB, KOTOpble
3 U3BMeKalT 3HaHUSA N3 OaHHbIX [ONeKTpoHHbIN pecypc] / . ®dnax. — 3nekTpoH. AaH. — Mocksa
: AMK IMpecc, 2015. — 400 c. — Pexwum goctyna: https://e.lanbook.com/book/69955

Koanbo, J1.I. MocTpoeHne cuctem mMalLMHHOIO 00y4YeHus Ha a3bike Python [QneKTpoHHbIN
4 pecypc] / J1.IN. Koanko, B. PuyapT ; nep. ¢ aHrn. CnvHkuH A. A.. — 3nekTpoH. aaH. — Mocksa :
OMK IMpecc, 2016. — 302 c. — Pexwum goctyna: https://e.lanbook.com/book/82818

0) gononHuTensHasa nuTepaTypa:

| Nen/n | McTouHmK



https://edu.vsu.ru/course/view.php?id=3579
https://e.lanbook.com/book/100905
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://e.lanbook.com/book/69955
https://e.lanbook.com/book/82818

Mnac x. Bangep Python ons cnoxHbeix 3a4ay: Hayka O AaHHbIX U MalnMHHOE 0byyeHue. —
5 Cr6.: Nutep, 2018. — 576 c.
Matepuansl K kHure: https://github.com/jakevdp/PythonDataScienceHandbook

Actaxosa N.®. , Yyniokos B.A., Kawwupuna U. J1. n gp. CnuctemMbl NCKYCCTBEHHOIO UHTENNEeKTa.

6 MpakTnyeckun kypc. M. : BUHOM. JlabopaTopus 3HaHun, 2008. — 292 ¢
7 ok B.A., CamonineHko A.I1 Data Mining: y4e6Hbin kypc. - CI16.: MNutep, 2001
MpuknagHble MeToAbl aHanu3a CTaTUCTUYECKMX AaHHbIX [ONeKTPOHHbIM pecypc] : yyebHoe
8 nocobne / E.P. lNopsauHoBa, A.P. lNaHkoB, E.H. lnatoHoB. — 3nekTpoH. gaH. — M. :
M3patenbckun pom Bbeicwen wkonel 3koHOMukM, 2012. — 312 c¢. — Pexum pocrtyna:
http://e.lanbook.com/books/element.php?pll id=65997
PyTtkoBckas [0. HeMpoHHble ceTw, reHeTM4eckue anroputMbl U HedeTkne cuctembl: [lep.c
9 nonbck.M.[1.PyanHckoro. [OnekTpoHHbIv pecypc] : / PyTtkoBckasa L., MunuHbckuin M., PyTKoBCKuMIA

J1. — OnekTpoH. gaH. — M. : lopsiyas nuHusa-Tenekom, 2013. — 384 c. — Pexum poctyna:
http://e.lanbook.com/books/element.php?pll id=11843

bapcersH, A. A. AHanua AaHHbIX U npoueccoB: y4eb. nocobme / A. A. bapcersH, M. C.
10 KynpusiHoB, U. N. Xonopg, M. [. Tecc, C. . Ennsapos. — 3-e u3g., nepepabd. n gon. — CI16.:
BXB-MeTepbypr, 2009.

KepoH, OpenbeH. lNpuknagHoe mawmHHoe oby4veHue ¢ nomolubto Scikit-Learn n TensorFlow:
11 KOHLLeNUMKN, MHCTPYMEHTBI U TEXHUKU ANA CO3[4aHus MHTeNneKTyanbHbix cuctem. MNep. ¢ aHrn. -
Cnb.: 000 "Anbda-kHura': 2018. - 688 ¢

BeccmepTHbi, N. A. Cuctembl MCKYCCTBEHHOrO MHTeNnekTa : yd4ebHoe nocobue ans sysos / U.
A. BeccmepTHbIi. — 2-e n3a., ucnp. n gon. — Mocksa : U3gatenscteo OpanT, 2020. — 157 c.
— TekcT : anekTpoHHbIn // SBC KOpawnt [canT]. — URL: https://urait.ru/bcode/451721 (pata
obpawenuns: 25.12.2020)

12

B) 0a3bl AaHHbIX, I/IH(*)OpMaLI,VIOHHO-CI'IpaBOLleIe N NONCKOBbIE CUCTEMbI:

Ne n/n MNcToYHMK

13 http://e.lanbook.com/
AnekmpoHHas bubnuomeyHasi cucmema «M30amenbcmea «JlaHby,

Kypc «MalmHHoe o6yyeHme» Ha nopTane «QNeKTPOHHbIM yHuBepcuTeT BITY», aBTop
14 KawwupuHa N.J1.
https://edu.vsu.ru/course/view.php?id=3579

http://www.lib.vsu.ru.ru

15 AnekmpoHHas bubnuomeyHas cucmema BlI'Y

16 http://MachineLearning.ru Pecypc, nocesueHHbil MawUuHHOMY 0By4YeHU0, pacro3HasaHuro
06pa308 u UHmMenneKkmyanbHOMy aHanu3y 0aHHbIX.
https://www.kaggle.com/

17 Kaggle — amo nnamgpopma Onsi uccrieGogamerneli pasHbix ypogHeul, 20e OHU Moaym

onpobosamp ceou modenu aHanusa daHHbIX U MallUHHO20 OBYyYeHUSs Ha Cepbe3HbIX U
aKkmyarsbHbIXx 3adadax.

16. lMepeyeHb y4yebHO-meTOAMYECKOro obecne4vyeHUss ANA CaMOCTOATENbHOMU
paboTbl (y4ebHo-memoouyeckue pekomeHdayuu, rnocobus, 3adayHuKuU,
MemoOuYEeCKUE yKa3aHus 0 8bINOSIHEHUK Mpakmuyeckux (KOHmMpOosbHbIx) pabom u

op.)

Ne n/n NCTOYHMK

Kypc «MawmnHHoe obyyeHune» Ha noptane «NeKTPOHHLIN yHuBepcuteT BI'Y», aBTop
1 KawwvpuHa W.J1.
https://edu.vsu.ru/coursel/view.php?id=3579

BpuHk X., Puyapgc ., ®esepond M. MawwuHHoe obyyenne. -Cl16.: MNutep, 2017. -336 c.:
2 MaTepuansl K KHure:
https://qithub.com/brinkar/real-world-machine-learning

UCI Machine Learning Repository — peno3umoputi Habopog daHHbIX 07151 8bIMONTHEHUS
nabopamopHsix pabom o Kypcy Data Mining - http://archive.ics.uci.edu/ml/

17. UHcpopmaLIMOHHBbIE TEXHOSOMMU, UCNOoNb3yeMble ANA peanu3auum y4eoHom
OUCLUUNIUHBI, BKITIOYaA nporpamMmmHoe obecnevyeHne n MHpopMaLMOHHO-
CrnpaBoOYHble cUcTeMbI (MpU HeO06XO0ANMMOCTH)



https://github.com/jakevdp/PythonDataScienceHandbook
https://edu.vsu.ru/course/view.php?id=3579
http://machinelearning.ru/
https://www.kaggle.com/
https://edu.vsu.ru/course/view.php?id=3579
https://github.com/brinkar/real-world-machine-learning
http://archive.ics.uci.edu/ml/

Python 3 ¢ nogkntoyeHHbIMY BubnuoTekamm (anctpnbytTme Anaconda)

18. MaTepnanbHoO-TeXHUYeCKOe obecneyeHme QUCLUNIIUHDI:

JlekumoHHas ayguTopus OoSmKHa OblTb OCHALLLEHHOW COBPEMEHHbLIM KOMMbIOTEPOM C
NOLKNIOYEHHbIM K HEMY NMPOEKTOPOM C BUAEOTEPMMHASIA HA HACTEHHbIN 3KPaH.
MpakTnyeckne n nabopaTopHble 3aHATUSA OOMKHbI MPOBOAUTLCS B
cneuvanu3MpoBaHHOM ayanUTOPUN, OCHALLLEHHOW COBPEMEHHbLIMU NepCcoHarbHbIMN
KOMMNbOTEPaAMN N NPOrpaMMHbIM 06ecneyeHnem B COOTBETCTBUM C TEMATUKOMN
n3yyaemoro matepuana

MepeyeHb cneunanmnanpoBaHHbIX TabopaTopui:

NabopaTopus mawmHHOro oéyyeHus (kopnyc 1, aya. 407n)

KomnbtoTep B cocTtaBe (16 wT.): cuctemHbin 6nok: npoueccop Intel(R) Core(TM) i7-7700 CPU
@ 3.60GHz, onepatmB-Has namate 16 6, SSD 256 6, HDD 1T6, Bu-geokapta NVIDIA
GeForce GTX 1080 Ti; mo-Hmutop DELL S2419HN; KomnetoTep B coctase (1 wr.):

cuctemMHbln 6nok: npoueccop Intel(R) Core(TM) i7-7800X CPU @ 3.50GHz, onepa-TtnBHas
namatb 96 6, SSD 176, HDD 4T6, Bu-geokapta NVIDIA GeForce RTX 2080 Ti (2 wrt.);
moHuTop DELL S2419HN; UctouHnk 6ecnepeborHoro nutanmsa APC Back-UPS BV1000I-GR,
line-interactive, mouw-HocTb:1000BA, 600BT (16 wrt.); NcTtouHuk GecnepebonHOro nutaHust
Legrand KEOR LINE RT 1500BA (1 wrt.); Kommytatop HP 2530-24G Switch (Managed,
24*10/100/1000 + 4 SFP, 19"); WHTepaktnBHaa pgocka SMART SBM685 (87 atonmos, MO
SMART SLS) ¢ naccuHbiM noT-kom; NpoekTtop Vivitek DH758UST (ynbTpakopoT-KOOKYCHbIN,
DLP, Full HD 1080p (1920 x 1080) , 3500 ANS, 10000:1, nonHas nogaepxka 3D)
NabopaTopusa CKyccTBEHHOro uHTennekra (kopnyc 1, aya. 124)

KomnbtoTep B coctaBe (17 wr.): cuctemHbin 6rok: npoueccop AMD Ryzen 7 3800X 8-Core
Processor, onepatnBHas namatb 326, HDD 176, SSD 25616, sBngeokapta NVIDIA GeForce
GTX 1050; moHutop: Dell S2419H; WHTepaktnBHas gocka SMART SBM685 (87 atonmoB);
MynbtTumeguna-npoektop Vivitek  ynbTpako-poTKOoKycHbIN; WcTouHmk  GecnepebonHoro
nutaHna Legrand Keor SPX 1000 BA IEC C13 (16 wr.); NcTtouHuk GecnepebonHoro nutaHus
Legrand Keor Line RT 1000 BA (1 wrT.); KommyTtatop HP 2530-48G Switch (1 wrT.)

19. OueHOuYHble cpeacTBa ANA NPOBEAEHUS TeKylWwen U MNPOMEXYTOYHOM
aTtrecTauum

MopsaoK OLEHKN 0CBOEHMS obyvarowmmmncs yd4ebHoro maTepumana
onpegenseTcsa cogepXXaHvem crneayrLmx pa3aenos AUCUMNIUHBI

Ne | HammeHoBaHue pasgena | KomneteHu M;&‘f'r';a;gﬁlg;') OueHoYHble
n/n ANCUMNANHBI (MOLYNs) nsa(n) KOMMETEHLINN cpeactea

1 Safia-u MalLHHoro OrK-2 OrkK-2.2 Tect
0by4yeHus.

2 O0630p OCHOBHbLIX MKB-2 MKB-2.2
HeobxoanMbIx BnbnunoTek Tect
a3blka Python

3 Knaccudmkaums n Or1K-2 OriK-2.2 Tect
Knacrtepusaums

4 MporHo3npoBaHue n OrnK-2 OrK-2.2 3apaHue ans nabopaTopHoW
BM3yanusaums paboThbl

5 MeTogb! knaccudgpukaumm m MKB-2 MKB-2.2
NPOrHo3npoBaHuA. Tect
AHcambrnivpoBaHwe.

6 MeToab! KnacTepHoro MKB-2 MKB-2.2
aHanmsa. OT60op 3HaYUMbIX Tect
NPW3HAKOB.

7 MeToabl noncka OrK-2 OriK-2.2 3agaHue ana nabopaTopHon
accoumaTMBHbIX NpaBun paboTbl

HpomemyTquaﬂ artrecrtauunsa lNepeyveHb gorpocos
doopmMa KOHTPONA — 9K3aMeH MpakTndeckoe sanaHne



http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166
http://www.intuit.ru/studies/professional_skill_improvements/17401/courses/6/lecture/166

20 TunoBble OLEHOYHbIe CpeacTBa U MeToAUYeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl oueHUBaHUsA

20.1 TeKywWwMIn KOHTPOIIb YCNEBaeMOCTH

KoHTponb ycneBaemocTu No AUCLMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CeayoLnX
OLeHOYHbIX CPEeACTB:
TecToBble 3aaaHus, JlabopaTopHble paboThl, YCTHbIA OMpoc

TecTOBbIE 3agaHNA

3apaHven:

3agavy Knaccugukaumm Henb3s peLmnTb C MOMOLBHO. ..
BapuwaHT 1 anroputma Apriori

BapuaHT 2 mMeToaa oepeBbeB peLleHnit

BapuaHT 3 HenpoHHbIX ceTen

3apaHune2:

Perpeccuna — aTto...

BapuaHT 1 3T0 yCTaHOBMEHNE 3aBMCUMOCTM HEMPEPLIBHON BbIXOAHOW NEPEMEHHON OT
BXOAHbIX NepeMeHHbIX

BapuaHT 2 aTa rpynnMpoBka 06bEKTOB Ha OCHOBE AaHHbIX, OMUChIBaOLLMX CBOMCTBA OO BbEKTOB
BapuaHT 3 BbIsIBIIEHME 3aKOHOMEPHOCTEN MEXAY CBA3AHHBIMU COObITUAMM

3apaHune3:

OcHoBHas xapakTepucTuka 3agavym GuHapHOM Knaccmgukaumm:

BapuaHT 1 knaccmuukaums ocyLLecTBnisieTca No ogHOMY NpuU3HaKy

BapwvaHT 2 3aBucrMmas nepemMeHHas MOXeT NpMHMMaThb TOMbKO ABa 3HAYeHWUs
BapuaHT 3 knaccugukaumsa ocyecTBnsieTca no AByM Npu3Hakam

3apaHuned:

Knaccudukaumsa otHocutces K ctpaTterum:
BapuaHT 1 06yyeHusa 6e3 yuntens
BapuaHT 2 06y4eHus ¢ yuntenem
BapuaHT 3 06a oTBeTa HEBEPHDI

3apaHues:

Wepapxunyeckne anroputmbl NPUMEHSAIOTCA ANS peLleHns 3agay ...
BapuaHT 1 knaccudpmkaumm

BapwuaHT 2 knactepusayuu

BapuaHT 3 knaccudukaumm n knactepusaumm

3apaHuveb:

PeleHune 3agayn NnporHo3npoBaHng ...

BapuaHT 1 aBnseTca pelweHnem 3agaym "obyveHuns 6e3 yumtens”
BapuaHT 2 Bo3MOXXHO 6e3 oby4atoLLer BbIBOPKN JaHHbIX
BapuaHT 3 TpebyeTt HekoTopon obyyatoLLern BbIOOPKN AaHHbIX

3apaHuver:

B yem cocTomT OCHOBHOE CXOACTBO 3a4ay NPOrHO3MPOBaHWA W Knaccudukaumm?

BapuaHT 1 0o6a oTBeTa BepHblI

BapvaHT 2 npu peweHun obenx 3agav mMcnonb3yeTcs ABYX3TanHbI NPouecc MOCTPOeHUs
MoJernm Ha ocHoBe obyyatoLero Habopa 1 ee NCNoNb3o0BaHUA A58 NPeAcKasaHUsa HEU3BECTHbIX
3Ha4YeHNn 3aBUCUMON NEPEMEHHON

BapuaHT 3 cxoacTBO 3akrnovaeTcs B TOM, YTO Npu pelweHun obenx 3agay npeackasbiBatoTcs
4YNCIOBbIE 3HAYEHUSA 3aBUCUMON NepeMeHHON



3apaHunes:

OTnnunem aHanmsa BpEMEHHbIX PAAOB OT aHanm3a cny4variHbiX BbIOOPOK SBNAETCS:
BapuaHT 1 06a BapnaHTa BEPHDbI

BapunaHT 2 nx XxpoHONorn4eckni Nopsiaok

BapuaHT 3 npeanonoxeHne o paBHbIX MPOMEXYTKaX BPEMEHW MexXay HabnoaeHnsMm

3apaHne9:

Kakne 13 nepeuncrieHHbIX TEXHONOrMM OTHOCATCS K aHanmn3y TEKCTOB?
BapuaHT 1 word2vec

BapuaHT 2 ARIMA

BapunaHT 3 meLuok crios

BapwaHT 4 tf-idf

3apaHne10:

BpemeHHOW psig — nocnegoBaTenbHOCTb HAbNIOAaeMbIX 3HAYEHU Kakoro-nnmbo npusHaka, ...
BapuaHT 1 ynopsiao4YeHHbIX B HECIyYalHble MOMEHTbI BPEMEHM

BapuaHT 2 ynopsiao4eHHbIX B Cry4yanHble MOMEHTbI BpEMEHM

BapuaHT 3 He 06s13aTENbHO YNOPSAOYEHHBIX, HO 3aUKCUPOBAHHbLIX B HECMyYalHble MOMEHTbI
BPEMEHMU

3apaHne11:

BblaensioT Takme aTanbl NOCTPOEHNA MOAENM “MeLLOK CroB”:
BapuaHT 1 TokeHnsauus

BapuaHT 2 nocTtpoeHue crosaps

BapuaHTt 3 mogenupoBaHune Tem

BapuaHT 4 dhopmMumpoBaHue paspexeHHONn MaTpuLbl

3apaHune12:

Owmnbkor oby4eHnss HEMPOHHOW CETU Ha3bIBaETCS ...

BapuaHT 1 pa3HOCTb Mexay XenaembiM 1 NoslyYeHHbIM Ha BbIXOA4e CurHanamm

BapuaHT 2 nepeobyyeHne HEMPOHHOW CETU

BapuaHT 3 ueneas dyHkums, Tpebyrowas MMHMMM3auun B npoLecce ynpaBnsaemoro obyyeHns
HENPOHHOW CeTu

3apaHue13:

Kaxabi aTan paboTbl anroputma Apriori COCTOUT U3 TaKuX LIAroB.:
BapuaHT 1 nogcyeT KaHaAMOaToB

BapuaHT 2 dhopmupoBaHme KaHoMaaToB

BapuaHT 3 KogupoBaHve kaHaAn4aToB

3apaHue14:

MNooaepxka accounaTMBHOrO NpaBuna onpenenser...

BapuaHT 1 kakast BepOATHOCTb TOro, 4To U3 cobbiTua A cnegyet cobbiTue B
BapuaHT 2 npoueHT TpaH3akumn, cogepxalimx Habopbl AaHHbIX A 1 B
BapuaHT 3 Konn4ecTBo TpaH3akuuin, cogepxallunx Habop aAaHHbIX A

3apgaHune15:

M3HauyanbHasa npegonpeneneHHoCTb KIaccoB ABMSETCH XapakTepUCTUKON 3adaun ...
BapwuaHT 1 knaccudumkaumm

BapuaHT 2 knaccudukaumm n knactepusaumm

BapuwaHT 3 knactepusaumm

3apaHue16:

ANropuTM KOHCTPYMPOBAHUSA AepeBa pPeLLeHUN ...

Bapmnaut 1 He TpebyeTr oT nonb3oBaTens Bblbopa u3 Habopa BXOAHbIX aTpubyToB
(He3aBMCUMbIX NEPEMEHHbIX), Hanbornee 3HaYNMbIX



BapuaHT 2 TpeGyeT oT nonb3oBaTtens Bblbopa 13 Habopa BXOAHbIX aTpubYTOB (HE3aBUCUMbIX
nepeMeHHbIX), Hanbornee 3Ha4YMMbIX

BapuaHT 3 Ha Bxog anroputmMa MOXHO nofaBaTth BCe CyLIeCTBYOLME aTpubyThl, anroputM cam
BblbepeT Hanbonee 3Ha4MMble cpean HUX, U TONbKO OHU ByayT UCMONb30BaHbI Arsi MOCTPOEHUS
fAepesa

3apaHune17:

ABneHne nepeobyyeHns xapakrepmusyeTtcs ...

BapmaHT 1 4ype3amepHO TOYHbIM COOTBETCTBMEM MOAENN KOHKPETHOMY Habopy oby4daroLimx
nNpuMepoB, NP1 KOTOPOM MOAENb TEPSIET CNOCOBHOCTL K 0606LLEHNIO

BapuaHT 2 BO3HMKHOBEHMEM, B Crlyvae CrMLIKOM JONroro obyyeHus, He4OCTaTOYHOro ymcna
o0yyaloLLmMX NPMMEPOB UMM CIAINLLKOM CIIOXKHOMW CTPYKTYPbl MOgENN

BapvaHT 3 BO3HWKHOBEHMEM, B Crflyyae CIWLWKOM [ONroro oby4eHusi, CRMLLKOM CIOXHOM
CTPYKTYpbl MOAEeNn

3apaHne18:

HenpoH nmeeT akcoH, KOTopbIA NpeacTaBnsieT cobon ...

BapuaHT 1 ogHOHanpaBneHHble BXOOHbIE CBA3WN, COeAMHEHHbIE C BbIXOA4AaMWU APYIMX HENPOHOB
BapvaHT 2 BbIXOAHYO CBA3b AAHHOMO HEWpOHa, C KOTOPOW curHam (Bo3OyXaeHus wnum
TOPMOXEHMSA) MOCTYNaeT Ha CMHAnNChl CneayLwmnx HENPOHOB

BapunaHT 3 oanH nnu HECKONbLKO HEMPOHOB, Ha BXO4bl KOTOPbIX NO4AETCS OAWNH U TOT XKe 00LLMIA
curHan

3apaHne19:

B kavecTBe (byHKUMMN aKTMBaL MM HEMPOHA YacTO UCMOMb3YIOTCA PYHKLUUK - ...
BapuaHT 1 runepbonuyecknin cuHyc

BapuaHT 2 runep6onmyeckuin TaHreHc

BapuaHTt 3 nornctmnyeckasa yHkums

3apaHune?20:

MHoecTBO NpUMEpPOB, UCMOSIb3yeMOoe A1l KOHCTPYUPOBAHMUST MOOENW, Ha3blBAETCS. ..
BapuaHT 1 06y4atomm MHOXECTBOM

BapuaHT 2 TeCTOBbIM MHOXXECTBOM

BapuaHT 3 BanngaumMoHHbIM MHOXECTBOM

3apaHue 21:

Wepapxunyeckme AMBU3NMHbBIE METOObI XapaKTepusyTcs ...

BapuaHT 1 conoctaeneHmeM OUKCMPOBAHHOIO YMCna KnactepoB HabMoaeHNs Kractepam Tak,
YTO CpeaHue B KracTepe MakCcuManbHO BO3MOXHO OTNUYaloTCa apyr OT gpyra

BapvaHT 2 geneHvem ogHOro Knactepa Ha MeHbluMe KnacTepbl, B pe3ynbTate obpasyeTtcs
nocnenoBaTernbHOCTb pacLLennsoLWnX rpynmn

BapuaHT 3 nocneposBaTenbHbiM 00beANHEHNEM WCXOAHbLIX 3MIEMEHTOB U COOTBETCTBYHOLLUM
YMEHbLLEHMEM YUCSa KIlacTepoB

3apaHue?2:

MpenmyLLecTBOM Kakon rpynnbl METOAOB KrnacTtepusauum sBnseTcsa WX HarnsagHoCTb U
BO3MOXHOCTb MOMy41Tb AeTanbHOe npeacTaBneHne 0 CTPYKType OaHHbIX

BapuaHT 1 nepapxmyeckue Metoabl

BapwvaHT 2 o6a BapuaHTa BepHbl

BapuaHT 3 Henepapxuyeckue MeToabl

MepeyeHb 3apaHnn ona nabopaTopHbIX paboT

JlabopamopHasi paboma Ne 1
1) Pasbenite npegocrasneHHbli Bam npenogasartenem Habop gaHHbIX Ha oby4yatoLLyto 1
TECTOBYH 4YaCTM B COOTHOLLUEHUN 8:2.
2) MNMpoBeanTte npenobpaboTky AaHHbIX: 3anoSIHEHWE NPOMNYCKOB, KOAUPOBAHUE,
MacLuTabupoBaHue



3). Obyuunte, a 3aTeM NPoBanNMANPynTE Ha TECTOBLIX AAaHHbIX MOAENb ClyYanHOro neca
4) Bblumcnute 3HavyeHusa meTtpuk: recall, presision, F1-mepa, AUC-ROC. lNoctporite ROC-

KPUBYHO.

20.2 NpomexyToyHana atrecTayus

MpomexyToyHas aTTecTaums No AUCUMUNIMHE OCYLLLECTBMNSETCSA C MOMOLLbIO CreayoLWwmnx
OLIEHOYHbIX CPEACTB:

TeopeTquCKme BOMPOCHI, NpakTn4eckne 3agaHuA

KoHTponbHo-u3MepuTenbHble Matepuarnbsl NPOMEXYTOYHOM aTTecTauun BK4YalT B cebs
TeopeTMyeckne BOMPOCHI, MO3BOMAIOWME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWA W”
npakTU4Yeckne) 3agaHusi, MO3BOMNSIOLWME OLEHUTb CTEMeHb CHOPMUPOBAHHOCTU YMEHWUA U
HaBbIKOB.

[Ona oueHuBaHUs pe3ynbTaToB OO0y4YeHUs] Ha 3K3aMeHe  MCMoNb3ylTcs cneayroLlime
nokasatenu:
1) 3HaHMe y4ebHOro mMartepuana u BnageHve MOHATUMHLIM annapaTtoM TeopUn MaLIMHHOIO
o0y4eHuns;
2) ymeHme aHanm3nposatb MHOroMepHble OaHHble U npeoposyieBaTb BbIYUCITIUTENbHbIE I'IpO6J'IeMbI,
CBA3aHHbI€ C BbICOKOM pa3MepPHOCTbIO AaHHbIX;
3) yMeHne  NpUMEHSITb MEeToAbl MAaLUMHHOIMO OOYYEeHWUst Mpu pelleHMn 3agad B pasfnyHbIX
npuknagHbix obnacrsx; ;
5) BnageHne HaBblkamMn UCNONb3oBaHus 6nbnunotek asbika Python gns noctpoeHust cuctem,
obyyvaroLmxcsa nNo npeueaeHTam
6) BnageHme HaBbikaMu NOCTPOEHNA N NMPOBEPKN Ka4veCTBa Mop,ene|7| MaLlUMHHOIo 06yquvm;
7) BnageHmne HaBblkaMW MHTepnpeTaunn nosly4eHHbIX pe3ysibTatoOB B TepMUHaxX I'IpI/IKJ'IaD,HOI7I obnactu ¢
Uenblo nony4yeHnda HoBblX 3HAHUN N BbIBOOOB.

lMpakmuyeckoe 3adaHue

OTBeTbTe Ha BoOnpockl 0 AaHHbIX Mo aBmaperncam B CLUA 3a sHBapb-anpens 2008 roga.
Mo ccbinke pacnonoxeHsl JaHHble N UX onucaHve
1) Cuwurtante BblGOPKY M3 paina npu nomowm dyHKuMnM pd.read_csv n oTBETbTE Ha
cnegyoLume BONpochl:
MmetoTcs Ny B AaHHbIX NPOMyLEHHble 3HaYeHNA?
CKonbko BCEro NponyLeHHbIX 3N1IEMEHTOB B Tabnuue "o6bekT-npmusHak™?
— CKonbko 06beKTOB MMEKT XOTS Obl 0O4MH NPONyCcK?
CKOnbKO NpU3HAKoOB MMEIOT XOTS Bbl OAHO NPONyLLEHHOE 3HaYeHne?
2) [peobpasynte kaxabin npuaHak FeatureName n3 ykasaHHbIX B Mapy HOBbIX MPU3HAKOB
FeatureName_Hour, FeatureName_Minute, pa3genve kaxgoe U3 3Ha4yeHui Ha Yacbl U MUHYTHI.
He 3abygbTe npu 3TOM MCKMOUYUTD UCXOAHbIN NpuU3Hak u3 Bblbopku. B cny4dae, ecnu 3Ha4veHne
npu3Haka OTCYTCTBYET, 3HAYEHUSA ABYX HOBbIX MPU3HAKOB, €0 3aMEHSOLMX, TaKkkKe OOSMKHbI
OTCYTCTBOBAaTb.
3) HekoTopble 13 NpM3HaKoB, OTMIMYHBLIX OT LeNeBOo NepeMeHHON, MOryT OKasbiBaTb Yepecyyp
3Ha4YMMOEe BNUSAHME Ha MPOrHO3, MOCKOSbKY MO CBOEMY CMbICNy copepaT 6onbluyto A05t0
WHGOpMaLMN O 3HAYEHUN LeneBon nepemMeHHon. M3yunte onuvcaHuMe gataceta U UCKIUYUTE
NPU3HaKn, CUNbHO Koppenupylwwme ¢ otBeTamn. Baw BbIGOp NpM3HAKOB ANS UCKMNOYEHUSA U3
BbIOOPKM ODOCHYMTE.
4) TlpuBeaunTe AaHHble K BMAY, NpurogHomMy Ana obyyvyeHusa nuHerHbIX mogenen. [Ona atoro
BELLECTBEHHbIE MPU3HAKM Hago oTMacwTabupoBaTb, a KaTeropuarnbHble — TMPUBECTU K
yncrioBoMy BuAy. Takke Hago YCTpaHUTb MPOMNYyCKW B AaHHbIX. Peanusyinte yHKUMIO
transform_data, kotopas npuHumaeTr Ha Bxog DataFrame ¢ npusHakamy u BbINONHSAET
cnegyoLine warm:

— 3ameHa nponyLweHHbIX 3Ha4YeHWI Ha HYyNU A58 BELECTBEHHbIX NPU3HAKOB U Ha

CTPOKM 'nan' ans KateropmanbHbIX.
— MacwrabupoBaHue BeLLeCTBEHHbLIX MPU3HAKoB ¢ noMoLbio StandardScaler.
— One-hot-kogmnpoBaHue KkaTeropmarnbHbIX MPU3HAKOB ¢ NoMoLlbto DictVectorizer nnm
dyHKunm pd.get dummies.



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

MeTtoa gomkeH Bo3BpalwaTb npeobpasoBaHHbIn DataFrame, koTopbIM OOMMKHA COCTOATb U3
MacwTabnpoBaHHbIX BELLECTBEHHbIX MNPU3HAKOB W  3aKOOUPOBAHHbIX  KaTeropuanbHbIX
(ncxogHble NpU3HaKK GOMKHbBI ObITb UCKITOYEHBI U3 BbIOOPKM).

5) Pasbeite BbIGOPKY M BEKTOP LIENIEBON NEPEMEHHON HA OOy4YeHNEe U KOHTPOSb B OTHOLLEHUM
70/30 (ons 9TOro MOXXHO UCMOMNb30BaTh (PYHKUMIO train_test split).

lMepeyeHb BONPOCOB K 3a4eTy
1. Knaccudpmkaums 3agad Data Mining. Cdepbl npumeHeHmnst Data Mining
2. 3apgava knaccudpmkauun. MNMpouecc knaccudpmkaunmn. Metogbl, NpUMMeEHsIeMble ANSA peLleHns
3agad knaccudpmkaumm. TOYHOCTb Knaccudmkauum: oLeHKa ypoBHS OLIMOOK
3. 3agava knactepusauumn OueHka kadecTBa knactepusauum Npouecc knactepumsaumm 4.
lMprMeHeHne knacTepHoro aHanmaa KnactepHbii aHanm3 B MapKkeTUHIOBbIX UCCNEeL0BaHUSIX
MpakTnka NpUMEHEHMSA KNacTEPHOro aHann3a B MapKeTUHIOBbIX MCCNea0BaHUAX
5. 3agaya nporHo3mpoBaHus CpaBHeHME 3aga4y NPOrHO3NPoOBaHUS 1 Krnaccudukauum 6. 6.
[MporHo3npoBaHue 1 BpeMeHHble psabl TpeHa, Ce30HHOCTb M LMK
7. TouyHOCTb NporHo3a Buabl nporHo3oB MeTozbl NpOrHo3npoBaHns
8. [lepeBbs peLueHui.
9. MeToA OMNOPHbIX BEKTOPOB.
10. MeTop "onuxanwero cocena”.
11.BanecoBckada knaccugmkaums.
12. Knaccudpukaumsi ¢ noMmoLbo HempoHHbIX ceTen
13. Nlepapxundeckne meToabl Knactepusauunm.
14. NTepaTuBHblE METOAObI KNacTepmaaLmu.
15. AccoumaTtmBHble npaBua. Yacto BcTpeyvarwmecs wabnoHbl unu obpasubl.llogaepxka.
XapakTepuCTuKN accoumaTUBHbIX Npasun. ['paHnLbl NOAOEPXKKN 1 AOCTOBEPHOCTHU
accoumaTMBHOMo npasuna.
16. MeToabl NoOMCKa accoumaTMBHbIX NpaBun PasHoBngHOCTM anroputma Apriori .
17. MeToabl Bu3yanusauum lNpencraBneHme gaHHbIX B OOHOM, ABYX U TPEX U3MEPEHNAX

[lna oueHnBaHUs pe3ynbTaToB 00y4YeHUsI Ha 3a4eTe C OLEHKOW ucnonb3yeTcs 4-6annbHas
wana: «OTIIMYHOY», «XOPOLLO», «YAOBNETBOPUTENBHO», «HEYA0BNETBOPUTENBHOY.
CooTHoLleHMe nokasaTenen, KpUTEPUER U LUKarbl OLeHUBaHNS pe3ynbTaTtoB 06y4YeHus.

KpMTepl/Il/I oueHnBaHuaA LLikana oueHok

Obyvarowuticss 8 rnonHol Mepe ernadeem MOHAMUUHbLIM arnapamom OmnuyHo
OaHHolU obrnacmu Hayku (meopemuydeckumMu OCHO8aMu OUCUUIMIUHbI),
cdan ece npakmuyeckue u rnabopamopHble pabomsl, cpedHee
Kofu4yecmeo  rpasusibHbIX — OMeemos8 Ha  80MpoChbl  Mecmos
npesbiwaem 80%.

Obyvarowuticss enadeem noHSIMUUHbIM annapamom daHHoU obracmu Xopouwo
Hayku (meopemuyecKuMU ocHogamMu OUCUUIMIUHbI), HO He cdan 00HYy
rpakmu4yeckyto unu nabopamopHyto pabomy, cpedHee Koinu4ecmeo
rpasusibHbIX 0MBEemo8 Ha B80rpoCkl Mmecmos Haxodumcs 8
OQuana3soHe70-80%.

Obyyarowutics democmpupyem HeysepeHHoe eriadeHue Ydoesnemeopu-
MOHAMUUHbIM arnnapamom OaHHol obrnacmu HayKu meribHO
(meopemuyeckumu  ocHogamu  OucyursiuHel), He clan 0Ose
npakmu4yeckux unu nabopamopHbix pabombl, cpedHee KOonu4ecmeo
fpasusibHbIX 0MBemo8 Ha 80rpoCbl mecmog Haxodumcsi 8
Quana3oHe60-70%.

Obyvarowuticas OeMOHcmpupyem OmpbigoYHble, ¢hpaesmeHmapHble | Heydosnemeopu-
3HaHus, Odoriyckaem 2pybbie owubKu, He cOan 6onee 0d8yx mesibHO
npakmu4yeckux unu nabopamopHbix pabombl, cpedHee KOonu4ecmeo
rpasusibHbIX 0M8emos Ha 80npock! mecmos meHee 70%.



http://scikit-learn.org/stable/modules/generated/sklearn.cross_validation.train_test_split.html




