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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

B1.B.1B.03.02.03 Data mining

1. Kog 1 HaumeHoBaHMe HanpaBreHUs NOAroToBKU/cneynanbHOCTU:

01.03.02 [lpuknadHass MamemMamuka u UHghopMamuka
2. Mpodunb nogroToBkK/cneymanmsauus:

lMpuknadHass MameMamuka U KOMMbOMepHbIe mexHono2uu

3. KBanudwmkauusa (cteneHb) BbINyCKHUKA: 6akasasp

4. ®opma oby4eHus: oyHas

5. Kacdbeppa, oTBevalLlas 3a peanusauuio gMcumnimnHbl: Mamemamu4deckux memodos
uccrniedogaHus onepauyul

6. CoctaButenu nporpammbl: KawupuHa UpuHa JleoHudosHa, OOKmMop MeXH. Hayk,
rnpogheccop

7. PekomeHaoBaHa:

HayyHo-MeTOaMYeCKMM coBETOM haKysibTeTa NPUKIagHOM MaTteMaTukn, MHpopMaTUKn 1
MeXaHUKn
[MpoTokon o pekomeHaaummn: npoTtokon Ne5 ot 22.03.2024

8. YuebHbIn roa: 2027/2028 CemecTp(bl): 7

9.llenu 1 3apaum y4e6HON ANCLUUNIIUHDI:



Llenbto Kypca siBnsieTcs 03HakomreHue byayuimx cneumanucToB B o6nacTu
NPUKNagHoM MaTtemMaTkm 1 UHPOPMAaTUKK C NpoLeccamMm, anroputMamMm U MHCTPYMeHTamMu
Data mining, OTHOCALMMWCS K OCHOBHbIM MPUHLIMNAM MaLlMHHOFO 0ByYeHust .

3agaun kypca: cdopmMpoBaTb TEOpPEeTUYECKMe 3HaHUS MO OCHOBaM MaLUMHHOMO
obyyeHnss Ansi MNOCTPOeHUs1 opManbHbIX MaTeMaTU4yeckux Moaenerh W UHTeprnpeTauuun
pe3ynbTaToB MOAENMPOBaHNS; BbipaboTaTb YMEHUst MO NPaKTU4YECKOMY MPUMEHEHWUIO METOLOB
MaLLWHHOIO 0BYy4YeHUsi Npy peLLeHnn NPUKNagHbIX 3ag4ay B pasnuyHbix obnacTsx; BbipaboTaTtb
YMEHUS U HaBblkM Mcnosnb3oBaHus 6ubnuotek ssbika Python ans paspaboTtku cucTem
MaLUNHHOIO 0BYy4YeHus.

10. MecTo y4ye6HOM AncuMnNNnHbI B cTpykType OOIT:

AuncumnnuHa oTHocUTCA K 06s13aTenbHbIM AUCUMNIIMHAM  BapuaTUBHOM YacTn 6a30oBoro uukna
(6nok B1). Ona udyyeHnsa kypca Heobxoaummbl 6a3oBble 3HaHMA  WMHGOPMATUKN, NNMHENHOWN
anrebpbl, MaTeMaTUyecKkoro aHanusa, Teopuu BEepPOATHOCTEN, MaTeMaTU4YEeCKOW CTaTUCTUKW,
MeTO40B ONTUMM3aLnu.

11. MnaHupyemble pe3ynbTaTbl OO6y4YeHUs MO AUCLMNNUHE/MOAYNIO (3HAHUSA, YMEHus,
HaBbIKK), COOTHECEHHbIe C NMaHUPyeMbIMU pe3ynbTaTaMuM OCBOeHUA o6pa3oBaTesibHOWM
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koa( WHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMNEeTEeHLUK bl)
MK-4 CnocobeH MK- | demoHcTpupyeT yMEeTb:
co3faBaTb, 4.1 | HaBblkM paboTbl C — aHanuampoBaTb MHOTOMEPHbIE AaHHbIE U
peanu3oBbLIBaTh U WHCTPYMEHTasbHbI npeoaoneBaTb BbIMUCIUTESbHbIE NPOGIEMBI,
nccnenoBaTtb MU cpeacrteamy; CBsI3aHHbIE C BbICOKOW pa3MepHOCTLIO
HOBblE HaBbIKM OaHHbIX;
MaTemaTuyeckue MOAENMPOBaHNA — npuMMeHaTb MeToabl Data mining npwm
moaenm B npeaMeTHOM PELUEHNM 3a4a4 B PasnnyHbIX NPUKNagHbIX
€CTEeCTBEHHbIX obnactu, oBnacTsix:
Haykax, npuKnagHbIxX "
MPOMBILLIEHHOCTY MHEOPMALIMOHHBIX — ucnonb3oBaTb 6GubnuoTekn ;|3.b|?<a Python ans
n OusHece, c NpOLIECCOB; HaBbIKU nocTpoeHus mogenen Data mining;
y4yeTom pa3paboTku BnageTb (MMeTb HaBblK(1)):
BO3MOXXHOCTEWN TEXHONMOrM4YecKkomn — TMOCTPOEHUSA M MPOBEPKM KayecTBa Monernen
COBPEMEHHbIX OOKyMeHTauumu; Data mining;
NHOPMAaLIMOHHBIX MCnosb3oBaHus — VHTepnpeTauuu NonydYeHHbIX pe3ynbTaToB B
TEXHONOormn, dYHKUNOHANbHbIX U TepMMHaxX MpuknagHon obnactm ¢ Uenbio
nporpaMMmnpoBaHu TEXHOSOrMYECKMX MOMy4YeHMs HOBbIX 3HAHWI U BbIBOOOB;
S M KOMMbIOTEPHOVA CTaHAapToB — wncnonb3oBaHus 6ubnuoTtek Asbika Python
TEXHUKMN nakeTos ansa peanusaumm metogoB Data mining
npuKknagHbIx
nporpaMm; HaBbIKU
npakTu4eckomn
paboTbl c
npeaycMOTPEHHbIM
KypCcoMm
nporpaMmMHbIM
obecneydeHnem.
MK-5 CnocobeH MK- | BoisiBnsierT, 3HaTb:
ncnonb3oBaThb 5.1 | cobupaet N | BO3MOXHOCTW aKkTyarbHbIX anroputmoB Data
COBpPEMEHHbIE dopmanuayet mining, KOTOPbIE LWMPOKO UCMOSMb3YOTCA Ha
MeToabl TpeboBaHwui K | NpakTuke, OCHOBHbIE chepbl X MPUMEHEHUS;
pa3paboTku un OaHHbIM n | YMeTb:
peanusauum MHpopmaunoHHbIM | PopmanuaoBaTtb TPeOOBaHUA K AHHbBIM,
anropuTmoB obbekTam NpUMeEHsIEMbIM AN NOCTpoeHus mogernen Data
MaLUMHHOIo mining




0o0yyeHuns Ha base
COBPEMEHHbIX
A3bIKOB
NporpaMmmMmpoBaHu
A U NakeToB
NPUKNagHbIX
nporpamm
MoAenMpoBaHus

Brnagetb (MMeTb HaBbIk(K)): cbopa 1 NepBUYHOM
06paboTKM AaHHbIX, NPUMEHSIEMBIX AJ1as
nocTpoeHus moaenen Data mining

IMK-
5.3

PaspabartbiBaetr wu
COBEpLUEHCTBYET
MeToabl  aHanusa
MacCOoBbIX
KONMMYECTBEHHbIX U
HEYNCIOBbIX
AaHHbIX.

3HaTb:

MeTonbl npenBapuTEnbHON 0b6paboTku
AaHHbIX (KoOMpOBaHWe, cTaHgapTusaumst u
HopManusauus, yCcTpaHeHue BbIOpPOCOB,
3anoJsIHeHNEe NPOMNyCcKoB);

MeToAbl 0TOOpa MHPOPMATUBHBIX NPU3HAKOB;
MeToAabl Knaccudukaumm;

MEeTOAbl KnacTepusaumm;

MeToabl BU3yanu3aumu,;

MeToAbl PErpeCcCUOHHOIo aHanusa

MEeTOAbl MOMCKa accounaTUBHbLIX NpaBu.

yMeTb:

pa3pabaTbiBaTb U COBEpPLUEHCTBOBAaTbL MeTOAb!
MaLLMHHOIO 06Yy4YeHUst MPUMEHUTENBHO K
peLLeHusM NpuKNagHbIX 3aday us ccepbl
npodeccroHanbHol AeATeNbHOCTH

12. O6beM AMcuUNNuHbI B 3a4eTHbIX eanHuuax/yac — 3/108.

dopma NPOMeXYyTOYHOM aTTecTauun 3K3amMeH

13. Buabl yue6HoM paboThbl

TpynoemMKkocTb
Bug y4ebHol paboTbl Bcero Mo cemecTpam
CewmecTtp 5

AyaNUTOPHbIE 3aHATUSA 48 48

B TOM yucne: neKkumm 32 32
npakTu4eckue

nabopartopHble 16 16
CawmocTosiTensHasa pabota 24 24

dopma NpomexyTovHOn aTTecTaumm 36 36

(3a4em — 0 yac. / aksameH — 36 yac.)

Wtoro: 108 108

13.1. CopepxxaHue AUCLUMNIUHDbI

n/n Peanusauus
pasgena
HanmeHoBaHue pa3gena OVCUMMNNUHBI C
CopepxaHue pasgena gUCunniivHbl
ONCUMMMNUHBI NOMOLLbIO
OHIamnH-Kypca,
JYMK *
1. Nlekuun
1.1 3agayn MallnHHOIo Knaccndukaums 3agay MallMHHOIO Kypc «MawwmHHoe
oBy4eHus. 06y4eHuns. OT gaHHbIX K peLleHnsM. obyyeHune» Ha
ConocTtaBrneHue n cpaBHEHME NOHSTUN noprtane
"MHpopmaumsa”, "AaHHbIE", "3HaHKne". «ONEeKTPOHHbBIN
Cdepbl NPUMEHEHUSA MALLIMHHOTO YHUBEpCUTET



http://www.intuit.ru/studies/courses/6/6/lecture/170

obyueHus

Bl'Y».
https://edu.vsu.ru/
course/view.php?i
d=3579

1.2 Knaccudukauua n 3apayva knaccudukauumn. MNpouecc Kypc «MawunHHoe
Knactepmsauus knaccudpukaumm Metoapl, obyyeHune» Ha
npuMeHsieMble ANs pelleHns 3agay noprtane
knaccudukaumm TOYHOCTb «ONEKTPOHHbIN
Knaccmgukaumm: oLeHKa ypoBHS yHUBEpCUTET
owmnbok. OueHnBaHne BlY».
KnaccmguKaumMoHHbIX METOA0B. 3agavda https://edu.vsu.ru/
knactepusaumn. OueHka KayecTBa course/view.php?i
Knactepusauuu. MNpouecc d=3579
knactepusauuu. NpumeHeHne
KnacTtepHoro aHanusa. KnactepHbin
aHanu3 B MapKeTUHIOBbIX
nccnegoBaHusax. [pakTuka npMMeHeHus
KnacTepHOro aHanu3a B MapKeTUHIOBbIX
nccnegoBaHusX.
1.3 MporHo3npoBaHue n 3apava nporHo3supoBaHus CpaBHeHune | Kypc «MalumHHoe
BM3yanusaums 3agad NPOrHO3MpoBaHMUs n | obyyeHme» Ha
knaccudukaumm  porHosuposaHve © | noprtane
BpeMeHHble psaabl TpeHad, CE30HHOCTb U | «ONEKTPOHHBIN
umkn  ToyHocTb  nporHo3a  Bwuawl | yHuBepcutet
nporHo3oe MeToabl NporHo3upoBaHus | BIY».
3agava Busyanusauum https://edu.vsu.ru/
course/view.php?i
d=3579
1.4, MeTogbl knaccudukaumm m [epesbs pelwieHnin. MeTo onopHbIX Kypc «MawwnHHoe
NPOrHO3nMpoBaHus. BekTopoB. MeTtoa "6nuxariwero oby4eHue» Ha
AHcambrnipoBaHue. cocena". banecoBckas knaccudukauma. | noprtane
HenpoHHble ceTu. NocTpoeHune «OMNEKTPOHHbBIN
aHcambnewn knaccmdrkaTopos: yHuBepcuTeT
crnyyYanHbIn nec, 6ycTuHr, 6arruHr. BlY».
https://edu.vsu.ru/
course/view.php?i
d=3579
1.5 MeToabl KnacTepHoro Wepapxunyeckmne mMetoapl Kypc «MawunHHoe
aHanusa. OTbop 3Ha4YUMBbIX (armomepaTtuBHblE U ANBU3UMHbIE, oby4eHue» Ha
NPU3HaKoB. aeHgporpamma). ITepatMBHble MeToabl | nopTane
(k-cpegHux) . MeTpukn paccTosHUS «ONEKTPOHHbIN
Mexay obbekTamu u Knactepamu. yHUBEpCUTET
MeToapbl oTbopa npmusHakoB (MeToq BlY».
rMaBHbIX KOMMOHEHT) https://edu.vsu.ru/
course/view.php?i
d=3579
1.6 MeToabl noucka YacTo BcTpeyalLwmuecs npunoxeHus ¢ Kypc «MawunHHoe
accoumnaTMBHbIX NpaBun NPUMEHEHNEM acCOLMaTUBHBIX MpaBu: | oDy4yeHue» Ha
BBegeHuve B accoumaTuBHbIE NpaBuna. noprtane
YacTo BcTpevawLmecs WwabnoHbl nnm «OnEeKTPOHHBIN
06pa3sLbl. XapaKTepucTukm yHUBEpcuTeT
accouunaTuBHbIX Npasun. ['paHnLbl BIY».
NoaAEPXKKN N OCTOBEPHOCTU https://edu.vsu.ru/
accoumatmsHoro npasuna. Metogpl course/view.php?i
rnoucka accounaTtmBHbIX NMpaBusl d=3579
PasHoBugHocTM anropmutma Apriori .
2. JlabopamopHbie pabombi
21 O0630p OCHOBHbIX Bubnuoteka NumPy ansa | Kypc «MawwnHHoe

HeobxoauMbIx GUbNnoTek

a3blka Python

ONTMMU3UPOBAHHbIX BbIYUCNEHU Haf
mMaccMBaMu  AdaHHbIX. BBegeHue B

MaccuBbI BubnuoTtekn NumPy.
BbinonHeHue BblYUCIEHUN Hag
maccmBamMmm oumbnmoTteku NumPy,

yHMBepcanbHble dyHKkuun  Onepauuu

oby4eHue» Ha
noprtane
«OMEeKTPOHHbBIN
yHuBepcuTeT
BIry».
https://edu.vsu.ru/
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Hag AdaHHbIMM B 6ubnuoteke Pandas.
OO6paboTka OTCYTCTBYKOLWMX OaHHbIX.
ArpernpoBaHue n rpynnupoBKa.
Busyanusauua ¢ nomolublo 6ubnuoteku
Matplotlib. JInHenHble rpacuku,
anarpaMmmbl  paccesiHus, TrMcTorpammel,
TpexmepHble rpadukn. 3HAKOMCTBO C
6ubnuoTekon  MalMHHOrO  0byveHus
Scikit-Learn. MmnepnapameTpsbl "
npoBepKa ka4yecTBa MOAENnu

course/view.php?i
d=3579

2.2 MocTpoeHune n otbop M3ene4veHne npusHakoB (Feature Kypc «MawwnHHoe
NpU3HaKoB Extraction). Npeobpa3oBaHus oby4yeHune» Ha
npusHakoB (Feature transformations): noprtane
KOOAMPOBaHUE HEYNCNOBLIX AaHHbIX, «OnEeKTPOHHBIN
HOPMUMpPOBKa W KannbpoBKa, 3anosyiHeHVE | yHMBepcuTeT
nporycKos BlY».
Beibop npusHakoB (Feature selection): | https:/edu.vsu.ru/
cTaTucTmyeckme noaxonpbl, | course/view.php?
BU3yanusauus, oTbop c | id=3579
MCnonb3oBaHUeM Moaenen
2.3 Knaccudvkauua n MocTpoeHue mMoaeneu aepesbeB | Kypc «MalumHHoe
Knactepmsauus: pelweHnn K  criyyamHoro neca C | oby4yeHue» Ha
[peBoBnaHbIE MOAENM: nomotubto 6ubnuotekn Scikit-Learn ans | noptane
AepeBbsi peLleHuni, 3afjaHHOro Habopa pAaHHbiX. AHanu3 | « ANeKTPOHHLIN
cnyvaviHbIn nec KayecTBa NOCTPOEHHOW Moaenu yHUBepcuTeT
BlY».
https://edu.vsu.ru/
course/view.php?i
d=3579
24 Knaccudvkaums v MoctpoeHne mopenen knactepusauumn ¢ | Kypc «MawuHHoe
KnacTepusaums: nomoubto Gubnuotekn Scikit-Learn gnsa | obyveHue» Ha
MeToabl knactepusauunm 3afjaHHoro Habopa pJaHHbiX. AHanua | noprane
KayecTBa MOCTPOEHHOW MOAENK «ONEeKTPOHHbBIN
yHUBEpCUTET
BlY».
https://edu.vsu.ru/
course/view.php?i
d=3579
2.5 MeToabl noncka MocTtpoeHne mopenen accouuaTtuBHblX | Kypc «MawuHHoe

accounaTtmBHbIX NpaBui

npaeun ¢ NoMmoLbio 6udbnunotekn Apiory
Ans 3agaHHoro Habopa gaHHbIX. AHanm3
KayecTBa NOCTPOEHHOW MoAenu

obyueHne» Ha
nopTane
«ONEeKTPOHHbBIN
yHMBEpCcUTEeT
BIY».
https://edu.vsu.ru/
course/view.php?i
d=3579

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

Buabl 3aHaTUN (4acoB)
Ne HanmeHoBaHue pa3gena
JlabopaTopHbl [CamocTosiTensHas
n/n ONCUMMINHBI JNekuumn Bcero
e paboTta
1 3agayn MalnHHOro 0by4veHus. 0 6 10
0O0630p OCHOBHbIX HEOOXOANUMbIX
2 oumbnuotek sisbika Python 0 4 6 10
3 Knaccuduvkaums n knactepumsaums 4 4 6 14
4 [MporHosnpoBaHue 1 BU3yanusauus 4 4 6 14
MeTogbl knaccudukaumm n
5 NPOrHO3NpoBaHUS. 8 8 8 24
AHcambrivpoBaHue.
6 | MeToabl KnacTepHOro aHanmsa. 8 8 6 22
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OT060p 3HAYMMbIX NMPU3HAKOB.

MeToabl Novcka accoLmaTUBHbIX
npasun

4 4 6 14

NToro: 32 32 44

14. MeToauyeckue ykasaHus Ansi 06y4aloWwmxcsi N0 OCBOEHWIO AUCLMMIIUHbI
(pekomeHOayuu 06ydarouUMCS 10 0C80EHUI0 QUCUUINIIUHBI: paboma ¢ KOHcrieKmamu fneKyud, npe3eHmauyuoHHbIM
MamepuarsioMm, 8bIMoSIHEHUEe rnpakmuyeckux 3adaHull, mecmos, 3adaHull mekyweli ammecmauyuu u m.o.)

Pabota C KOHCnNeKTamu neKkuun, npeseHTaunsiMi, BbINONTHEHNE MPaKTUYECKUX 3adaHui  Ans
camocTosTenbHon paboTbl, BbiNONHeHMe nabopaTopHbiXx pPaboT, MCNOMb3oBaHME pPeKoMeHOOBaHHOW
niutepaTtypbl M METOAMYECKMX MaTepuanoB, B TOM 4uCNe pasMELLEeHHbIX Ha CTpaHuue Kypca
«MawwmHHoe obyyeHne» Ha noprane «ONEKTPOHHbIN yHUBepcuTeT BIr'yY»
https://edu.vsu.ru/course/view.php?id=3579, astop Kawwupuxa N.J1.

B pamkax obwero obbema 4acoB, OTBEAEHHbIX ANSA M3YyYeHWUs OUCUMNIMHLI, npegycMmaTtpuBaeTcs
BbINOSIHEHME CneayLwmnx BUAOB caMmocToaTenbHbIX paboTt ctygeHToB (CPC): ndydyeHne TeopeTnyeckoro
mMaTepuana, HanucaHwe nporpamm no TemMam, N3y4eHHbIM Ha NEKLUNOHHBLIX U NPAKTUYECKMUX 3aHATUAX.
Mpn ncnonb3oBaHUM ANCTAHLMOHHbBIX 06pa3oBaTerbHbIX TEXHOMOMMIN U 3NEKTPOHHOIo 0by4eHuns
BbINOSIHATL BCE YKa3aHUs npenogasaTenen no paborte Ha LMS-nnatgopme, cBOEBPEMEHHO
noakntoyaTbes K online-3aHaTnsiM, cobntogate pekoMeHAaumMm no opraHn3aumm CamocToATENbHOM
paboTbl

15. MepeyeHb OCHOBHOW W AOMONMHUTENBLHON NUTepaTypbl, PECYpCcOB MHTEpPHET, HeobxoAuMbIX AnsA
OCBOEHUS AUCLUMNMMUHBI (CMIUCOK numepamypbi oghopmiisiemcs 8 coomeemcmeuu ¢ mpebosaHusimu TOCT u
ucronib3yemcsi obwiasi CkeosHasi Hymepauyus 07151 ecex 8ud08 UCMOYHUKOE)

a) oCHOBHas nuTepartypa:

a) OCHOBHas nutepartypa:

Ne n/n MICTOYHMK

Pawka, C. Python n mawmHHoe oby4yeHune: KpaliHe HeobxoamMmMoe nocodre No HoBeNLLEN
npeackasaTenbHON aHanuTuke, obasarenbHoe ansa 6onee rnybokoro NOHMMaHWUA METOLONOMMN
1 MaLLMHHOro 0by4eHnst [OnekTpoHHbIN pecypc] : pykoBoacTeo / C. Pawka ; nep. ¢ aHrn.
JloryHoBa A.B.. — QnekTpoH. gaH. — Mocksa : IMK lMpecc, 2017. — 418 c. — Pexwnm goctyna:
https://e.lanbook.com/book/100905

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

3NEKTPOHHBIV pecypc cBoboaHOro focTyna:

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

MaTtepuansl K knure: https://github.com/amueller/introduction_to _ml_with python

®nax, . MawuHHoe ob6y4yeHne. Hayka M WCKYCCTBO MOCTPOEHUS anropuTMOB, KOTOpblE
3 U3BMeKalT 3HaHUA 13 JaHHbIX [ONEKTPoHHbIN pecypc] / M. dnax. — SnekTpoH. faH. — Mocksa
: OMK IMpecc, 2015. — 400 c. — Pexwnm goctyna: https://e.lanbook.com/book/69955

Koanbo, J1.MN. MocTpoeHne cuctem mMalIMHHOIO 00yyeHus Ha a3bike Python [OnekTpoHHbIN

4 pecypc] / J1.IN. Koanko, B. Pu4apT ; nep. ¢ aHrn. CnuHkuH A. A.. — 3nekTpoH. AaH. — Mocksa :
OMK IMpecc, 2016. — 302 c. — Pexwnm goctyna: https://e.lanbook.com/book/82818

6) gononHWTenbHasA nuTepartypa:

Ne n/n McTOoYHUK

Mnac Ox. Bangep Python ansa cnoxHbix 3agay: Hayka 0 AaHHbIX U MalUMHHOE oBy4eHne. —
5 Cre.: Nurtep, 2018. — 576 c.

MaTtepuansl K kHure: https://github.com/jakevdp/PythonDataScienceHandbook

ActaxoBa N.®. , Yyniokos B.A., KawwnpuHa W. J1. n gp. CnctemMbl NCKYCCTBEHHOIO MHTENNEKTa.

6 Mpaktnyeckun kypc. M. : BUHOM. JlabopaTtopus 3HaHui, 2008. — 292 ¢

7 ok B.A., CamonineHko A.I1 Data Mining: y4e6HbI kKypc. - CI16.: NMutep, 2001
MpuknagHble MeToAbl aHanm3a CTaTUCTUYECKUX AaHHbIX [ONEeKTpOHHbIM pecypc] : yvebHoe

8 nocobue / E.P. TopsuHoBa, A.P. lMaHkoB, E.H. lnatoHoB. — 3nekTpoH. gaH. — M. :
UspaTtenbckmin gom Bbicwen wkomnbl 3koHoMukM, 2012. — 312 c¢. — Pexum poctyna:
http://e.lanbook.com/books/element.php?pll_id=65997

9 PytkoBckas [1. HelpoHHble ceTu, reHeTMveckue anroputMbl U HevyeTkne cuctemsl: [lep.c

nonbck..[0.PyanHckoro. [OnekTpoHHbIn pecypc] : / PyTtkoBckas [., MunuHbckuin M., PyTkoBCKuiA



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
https://github.com/jakevdp/PythonDataScienceHandbook

JI. — OnektpoH. gaH. — M. : lopsiuasa nuHusa-Tenekom, 2013. — 384 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll id=11843

BapcersiH, A. A. AHanu3 gaHHbIX M npoueccos: yy4eb. nocodbue / A. A. bapcersH, M. C.
10 KynpusHos, U. . Xonog, M. [. Tecc, C. N. EnusapoB. — 3-e 13a., nepepad. n gon. — CI16.:
BEXB-lMNeTepbypr, 2009.

KepoH, OpenbeH. MNpuknagHoe malumvHHoe obyyeHue ¢ nomolbio Scikit-Learn n TensorFlow:
11 KOHUEMNUMMW, MHCTPYMEHTbI U TEXHUKM AN CO3aaHUsA MHTENMeKTyanbHbIX cuctem. Mep. ¢ aHrn. -
Cnb.: OO0 "Anbda-kHura': 2018. - 688 ¢

BeccmepTHbI, N. A. CncTeMbl MCKYCCTBEHHOTO MHTENNeKTa : ydebHoe nocobue ans sysos / W.
A. beccmepTHbIn. — 2-e u3g., ucnp. n gon. — Mocksa : MsgatenbctBo KOpawt, 2020. — 157 c.
— TekcT : anektpoHHbi // OBC KOpawnt [canT]. — URL: https://urait.ru/bcode/451721 (paTa
obpauleHuns: 25.12.2020)

12

B) 6a3bl AaHHbIX, MTHPOPMALMOHHO-CNPABOYHbIE Y MOUCKOBbLIE CUCTEMBI:
Ne n/n McToYHNK
http://e.lanbook.com/
13
OnekmpoHHas bubnuomeyHas cucmema «M3damenbcmea «JlaHb»,
Kypc «MaluMHHoe 06yyeHmre» Ha nopTane «NeKTPOoHHbIM yHuBepcuTeT BITY», aBTop
14 Kawwnpuna W.J1.
https://edu.vsu.ru/course/view.php?id=3579
http://www.lib.vsu.ru.ru

15 AnekmpoHHasa bubnuomeyHas cucmema BlI'Y

16 http://MachineLearning.ru Pecypc, noceaueHHbIl MawuHHOMY 0By4YeHUo, pacro3HagaHur
06pa308 u UHmMenekmyanbsHoOMy aHanu3dy 0aHHbIX.
https://www.kaggle.com/

17 Kaggle — amo nnamcgopma 0nsi uccrnedosamerneli pasHbix yposHel, 20e OHU Mo2ym

onpo6oeamb ceou mModesnu aHanusa 0aHHbIX U MawUHHO20 O6y‘-leHUFI Ha Ccepbe3HbIX U
aKmyarsibHbIX 3adayax.

16. TlepevyeHb Yy4yeOGHO-MeTOAMYecKOro obecnevyeHusi ANA camocTosiTeNlbHOM paboTbl (y4yebHo-
Memooudeckue pekomeHdayuu, nocobus, 3adaqyHuKU, Memodudeckue yKa3aHusl Mo 8bIMOIHEHUIO MPaKmMUYeCcKux
(KOoHmMponbHbIX) pabom u dp.)

Ne n/n McTOoYHUK

Kypc «MawmHHoe obyyeHne» Ha noptane «NeKTPOHHbIN yHuBepcuteT BITY», aBTop

1 Kawwnpuna W.J1.

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

BpuHk X., Puyapac L., ®esepond M. MawwmHHoe obyyeHune. -Cl16.: MNutep, 2017. -336 c.:
2 MaTepuansbl K KHure:

https.//qithub.com/brinkar/real-world-machine-learning

UCI Machine Learning Repository — perno3umoputli Habopog daHHbIx 05151 8bIMOSTHEHUST
nabopamopHbix pabom o Kypcy Data Mining - http://archive.ics.uci.edu/ml/

17. UHcbopMaLMOHHbIe TEXHOJOIMMU, UCNosib3yemMble ANSA peanu3aum y4ebHOW AUCLMNIUHBI, BKITHOYas
nporpammMmHoe obecnevyeHne u MHHOPMaLUOHHO-CNPaBOYHble CUCTEMbI (MPYU HEOBXOAMMOCTH)
Python 3 ¢ nogkntoveHHbIMU BubnuoTekamm (oMcTpmubyTme Anaconda)

18. MaTepuanbHO-TeXHUYECKOe obecneyeHne AUCLUNIIUHBIL:

ﬂeKLI,I/IOHHaFI ayaguTopua OOoJNKHa ObITb OCHaLLLeHHOVI COBpeMEHHbIM KOMMNbOTEPOM C NOAKMOYEHHbIM K HEMY
NMPOEKTOPOM C BMAeOoTEPMMHANa Ha HaCcTeHHbIN dkpaH. MNpakTudeckne n nabopaTopHble 3aHATUSA AOMKHbI
npoBoAuUTbCA B cneunanm3mpoBaHHON aygutopumn, oCHaleHHON COBpEeMEHHbIMU NepCOHalrlbHbIMU KOMMNbOTEPaMU
M nporpaMmMmHbIM obecneyeHneM B COOTBETCTBUM C TEMATUKON n3y4aemMoro matepuana

MepeyeHb cneymanmManpoBaHHbIX TabopaTopuii;

NNa6opaTopusa mawmHHoro oby4eHus (kopnyc 1, aya. 407n)

KomnbtoTep B coctaBe (16 wr.): cuctemubin 6nok: npoueccop Intel(R) Core(TM) i7-7700 CPU @
3.60GHz, onepatme-Haga namsaTtbe 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-tuBHasa namsatb 96
6, SSD 1T6, HDD 4T6, su-geokapta NVIDIA GeForce RTX 2080 Ti (2 wrT.); moHnTtop DELL S2419HN;
NcTouHmk B6ecnepeboriHoro nutadms APC Back-UPS BV1000I-GR, line-interactive, mow-HocTb: 1000BA,
600BT (16 wrt.); Nctounnk GecnepebornHoro nutanua Legrand KEOR LINE RT 1500BA (1 wr.);



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/

KommyTtatop HP 2530-24G Switch (Managed, 24*10/100/1000 + 4 SFP, 19"); UHTepakTMBHasa gocka
SMART SBM685 (87 aronmos, NO SMART SLS) ¢ naccusHbIM noT-kom; Npoektop Vivitek DH758UST
(ynbTpakopoT-kogokycHbii, DLP, Full HD 1080p (1920 x 1080) , 3500 ANS, 10000:1, nonHas
nogaepxka 3D)
Na6opaTopus nckyccTBeHHOro uHTennekra (kopnyc 1, aya. 124)
KomnbtoTep B coctaBe (17 wr.): cuctemHbln 6nok: npoueccop AMD Ryzen 7 3800X 8-Core Processor,
onepaTtueHada namatb 326, HDD 1T6, SSD 25616, sugeokapta NVIDIA GeForce GTX 1050; moHuTOp:
Dell S2419H; WNnTepaktnBHas gocka SMART SBM685 (87 gronmos); Mynbtumegua-npoektop Vivitek
ynbTpako-poTKOOKYCHbIN; NcTouHnk GecnepeboriHoro nutadma Legrand Keor SPX 1000 BA IEC C13
(16 wr.); UcTouHnk 6ecnepeborHoro nutaHms Legrand Keor Line RT 1000 BA (1 wT.); KommyTtatop HP
2530-48G Switch (1 wr.)

19. OLeHOYHbIe cpeAcTBa ANs NPOBeAEHUA TeKyLLEen U NPOMEXYTOYHON aTTecTauum

crnepywoLwmnx pasgenos QUCLMNINHGL

MopsiAoK OLIEHKN OCBOEHUS 0By4aloLLmMMnUCca y4eBGHOro matepuana onpeaenseTcs cogepaHuem

NHaunkaTop(bl)

Ne HanmeHoBaHue pasgena KomneTeHuna(
an | gucianmuie (Moayns) ) Joctiokers | OueHossie dpecrea

1 3agaym MalunHHOro OnK-2 OMNK-2.2 Tecr
00y4eHus.

2 O0630p OCHOBHbIX MKB-2 MKB-2.2
HeobxoauMbIx GubnnoTek TecT
a3bika Python

3 Knaccudumkaums m OrlK-2 OriK-2.2 Tect
Knacrepmsaums

4 [MporHo3upoBaHue u OllK-2 OriK-2.2 3apaHvie ans nabopaTtopHoii
Bu3yanusaums paboThbl

5 MeToabl knaccudmkaumm un MKB-2 MKB-2.2
NPOrHO3npoBaHuA. Tect
AHcambrnivpoBaHue.

6 MeToabl KnacTepHoro MKB-2 MKB-2.2
aHanusa. OT6op 3HaYMMbIX Tect
NPW3HaKoB.

7 MeToabl noncka Or1K-2 OriK-2.2 3apaHune ana nabopaTopHom
accoumnaTUBHbIX NpaBun paboThbl

MpomexyTouHasa aTTecTaums lMepeueHb sonpocoe
dopma KOHTPONsi — 3K3aMeH MpakTuyeckoe 3agaHue

20 TunoBble OLEHO4YHbIE cpeacrtea M MeToaun4veckKue marepuanbl,

oueHnBaHuA

20.1 TeKywWwMn KOHTPOSb yCNeBaeMocCTun
KoHTponb ycneBaemocTv No AUCUMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CNEeAYHLNX OLEHOYHbIX
CcpeacTs:
TecToBble 3agaHus, JlabopaTtopHble paboThbl, YCTHbIN ONpoC

onpepensiowue npoueaypbl

TecTOBble 3agaHus

3apaHuen:

3agady knaccuukaumm Henb3s peLnTb C MOMOLLBHO. ..

BapuwaHT 1 anroputma Apriori
BapuaHT 2 mMeToga oepeBbeB peLleHun
BapuaHT 3 HeWpOHHbLIX ceTen

3apgaHne2:

Perpeccua — aTo...
BapuaHT 1 3TO ycTaHOBNEHWE 3aBUCMMOCTU HEMPEPLIBHOMW BbIXO4HOW NEPEMEHHON OT
BXOOHbIX MEPEMEHHbIX
BapuaHT 2 aTa rpynnmpoBka o6beKTOB Ha OCHOBE [aHHbIX, OMMCbIBAOLLMX CBONCTBA OOBHEKTOB


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

BapuaHT 3 BbisiBNeHne 3aKOHOMEPHOCTEN Mexay CBA3aHHbIMU COBbITUSAMU

3agaHmnes:

OcHoBHasi xapaKkTepucTvka 3agaydm GuHapHoi knaccudukaumm:

BapuaHT 1 knaccudukaums ocyLecTBnseTcsi No O4HOMY NpPU3HaKy

BapuaHT 2 3aBucmasi nepemMeHHasi MOXeT NPUHMMAaTb TONbKO ABa 3HAYEeHUS
BapuaHT 3 knaccudukaums ocyecTensieTcs no AByM npusHakam

3apaHues:

Knaccugukaumst OTHOCUTCA K cTpaTernu:
BapuaHT 1 06y4yeHus 6e3 yuntens
BapuaHT 2 oby4eHus ¢ yuntenem
BapwuaHT 3 o6a oTBeTa HeBepHbI

3apaHues:

Nepapxuyeckme anroputMmbl NPUMEHSAIOTCS AN pelleHns 3ajad ...
BapwuaHT 1 knaccudomkaumm

BapwuaHT 2 knacrepusaumm

BapuaHT 3 knaccudmkaumm n knactepumsawmm

3agaHmneb:

PelweHune 3agaym NporHo3MpoBaHus ...

BapuaHT 1 aBnsieTcs peweHvem 3agadn "obyvenns 6e3 yuntensa”
BapuaHT 2 Bo3aMOXHO 6e3 0by4atoLLen BbIOOPKN OaHHbIX
BapuaHT 3 TpebyeT HekoTopon oby4atoLen BbIGOPKN OaHHbIX

3apgaHune’:

B 4em cocTonT OCHOBHOE CXOACTBO 3a4ay NPOrHO3npoBaHNA 1 Knaccudukaumm?

BapwuaHT 1 0ob6a oTBeTa BEpHbI

BapuaHT 2 npu pelueHun obenx 3agay MCnonb3yeTcsa ABYX3TarHbIA NPOLLECC MOCTPOEHUA MOLENM Ha
ocHoBe oby4aiowero Habopa M ee MCNOMNb30BaHMA ANS NpeackasaHus HEeu3BeCTHbIX 3HaYeHuN
3aBUCMMON NepemMeHHON

BapuaHT 3 cx04CTBO 3aknio4aeTcs B TOM, YTO Npu pelleHnn obenx 3agad npeackasbiBaloTCsl YUCNOBbIE
3Ha4YeHNsa 3aBUCUMOI NEPEMEHHON

3apaHues8:

OTnnynem aHanmnsa BPEMEHHbIX PAOOB OT aHanu3a cny4daviHbiX BbIOOPOK SiBNsieTCA:
BapuaHT 1 06a BapuaHTa BEPHbI

BapuaHT 2 nx XpoHOnorm4ecknin Nopsiaok

BapuaHT 3 npegnonoxeHne 0 paBHbIX MPOMEXYTKaxX BpeMeHU Mexay HabngeHmsamm

3apaHune9:

Kakune 13 nepeymcneHHbIX TEXHOMOMMN OTHOCATCS K aHannay TeKCToB?
BapunaHnT 1 word2vec

BapunaHT 2 ARIMA

BapuaHT 3 meLlok crnos

BapwuaHT 4 tf-idf

3apaHne10:

BpemeHHOM psig — nocnefoBaTenbHOCTbL HAbnogaemMbIX 3Ha4YEHU Kakoro-nnMbo npuaHaka, ...

BapuaHT 1 ynopsiioYeHHbIX B HECMy4arHble MOMEHTbI BPEMEHN

BapuaHT 2 ynopsiioYeHHbIX B CriydariHble MOMEHTbI BpEMEHN

BapuaHT 3 He 06sa3aTenbHO ynopsgodeHHbIX, HO 3aOMKCUPOBaHHBIX B HECITyYalHbIE MOMEHTbLI BPEMEHM

3apgaHne11:

BbloensoT Takue atanbl NOCTPOEHMS MOAeNn “meLloK cnos”:
BapuaHT 1 TokeHu3auus

BapuaHT 2 nocTpoeHue crnoaps



BapuaHT 3 mogenupoBaHune Tem
BapuaHT 4 hopMupoOBaHUe paspexxeHHoN MaTpuLbl

3apaHne12:

Owunbkom oby4eHNss HEMPOHHOM CETU Ha3bIBAETCS ...

BapuaHT 1 pasHOCTb Mexay XenaemblM 1 MOMy4YeHHbIM Ha BbIXOA4E CUrHanamm

BapuaHT 2 nepeobyyeHne HEMPOHHON CeTn

BapuvaHt 3 ueneBas @yHKkuMA, Tpebywlwaa MuUHMMU3AUMW B nNpouecce ynpasrsiemMoro obyyeHus
HEeNpPOHHON ceTun

3apaHne13:

Kaxgpbii atan paboTbl anroputma Apriori COCTOUT M3 TaKMX LUAroB:
BapuaHT 1 nogcyeT KaHaMaaToB

BapuaHT 2 dhhopmMmpoBaHue KaHon4aToB

BapuaHT 3 KogupoBaHue kaHangaToB

3apaHve14:

MNMopaepxka accoumaTMBHOIO Npasuna onpegenser. ..

BapuaHT 1 kakas BepOATHOCTb TOro, YTO M3 cobbITUS A cneayeT cobbiTne B
BapuaHT 2 npoueHT TpaH3akuuin, cogepXallmx Habopbl aHHbIX A 1 B
BapuaHT 3 KonnM4ecTBo TpaH3akUuMi, cogepxalmx Habop gaHHbIX A

3apaHne15:

N3HavanbHasa npegonpeaeneHHOCTb KNaccoB ABNAETCH XapakTepucTUKON 3a4auu ...
BapuaHT 1 knaccudukaumm

BapuaHT 2 knaccudmkaumm n knactepumsawmm

BapuaHT 3 knactepusauum

3apaHne16:

ANropuTM KOHCTPYMPOBaHUSA AepeBa PELLEHUN ...

BapuaHT 1 He TpebyeT oT nonb3oBaTtensa Bblbopa u3 Habopa BXOAHbIX aTpPMOYTOB (HE3aBMCUMbIX
nepeMeHHbIX), Hambornee 3Ha4YNMbIX

BapuvaHt 2 TpebyeT OT nonb3oBaTensa Bblbopa u3 Habopa BXxOAHbIX aTpUbyTOB (HE3aBMCUMMbIX
nepeMeHHbIX), Hambornee 3HaYNMbIX

BapuaHT 3 Ha Bxog anroputMa MOXHO NoAaBaTb BCE CyLleCTBylLWME aTpubyTbl, anroputM cam
BblGepeT Hanbonee 3Ha4YMMble cpeaun HUX, 1 TONbKO OHM ByayT NCNOMNb30BaHbl A4S NOCTPOEHUsA AepeBa

3apaHnel7:

ABneHne nepeobyyveHns xapakTepmusyeTcs ...

BapuaHT 1 4ype3amMepHO TOYHbIM COOTBETCTBMEM MOAENM KOHKPETHOMY Habopy obydarowmx npumMepos,
npu KOTOPOM MOAENb TEPSET CNOCOBHOCTL K 0606LLEHNIO

BapuvaHT 2 BO3HWKHOBEHMEM, B Clly4ae CIULWIKOM J0Nroro oby4veHusl, HeaocTaTO4MHOro 4ucna
o6yyatoLLMX NPUMEPOB UMM CIINLLIKOM CROXHOW CTPYKTYPbl MOAENN

BapuaHT 3 BO3HWKHOBEHMEM, B Crlyyae CIIMLLIKOM [ONITOro OOYyYeHMsl, CITULLKOM CIIOXHOW CTPYKTYpbl
mMoaenu

3apaHne18:

HelpoH nmeeT akcoH, KOTOpbI NpeacTaBnAeT cobon ...

BapuaHT 1 ogHOHanpaBfeHHble BXOOHbIE CBA3U, COEANHEHHbIE C BbIXO4amMu APYrnX HEMPOHOB

BapuaHT 2 BbIXOOHYIO CBSA3b AAHHOIO HEWpoHa, C KOTOPOW curHan (Bo3BGyXOEeHUA UM TOPMOXEHMS)
NnocTyrnaeT Ha CUHanchbl creayloLwmnx HeMPoOHOB

BapuaHT 3 0gMH nnn HECKONbKO HEMPOHOB, Ha BXOAbl KOTOPbLIX NOAAETCS OAMH U TOT e OOLLMA curHan

3apgaHne19:

B kadecTBe (pyHKLMWN aKTUBaALMM HEMPOHA YacTO UCMOMNb3YITCA PYHKLUM - ...
BapuaHT 1 runepbonuyeckuit CuHyc

BapuaHT 2 runepbonuyecknii TaHreHe

BapuaHT 3 noructnyeckas gyHKLMSA



3apanmne20:

MHOXeCTBO NpUMEpPOB, UCNONb3yeEMOE AN KOHCTPYMPOBAHUA MOAENM, HAa3blBAETCS. ..
BapuaHT 1 06y4aloLwmMm MHOXECTBOM

BapuaHT 2 TeCTOBbIM MHOXXECTBOM

BapuaHT 3 BanMaaumoHHbIM MHOXECTBOM

3apaHve 21:

Nepapxuyeckne MBU3MMHbIE METOAbI XapakTEepPU3YTCS ...

BapuaHT 1 conoctaBneHneM (UKCMPOBAHHOIO 4MCra KacTepoB HabnwaeHust knactepam Tak, 4To
cpefHue B Krnactepe MakcumarbHO BO3MOXHO OTNMYatoTCcsa Apyr OT gpyra

BapuvaHT 2 peneHnem oOAHOro Knacrtepa Ha MeHblUMe KnacTepbl, B pe3ynbTate obpasyertca
nocneaoBaTenbHOCTb pacLLennsoLWwmnX rpynmn

BapmaHt 3 nocnegoBaTenbHbiM O0ObEAMHEHMEM UCXOAHbLIX 3NEMEHTOB WM COOTBETCTBYIOLLMM
YMEHbLLUEHMEM YUCra KnactepoB

3apaHne22:

MpeumyLecTBOM Kakon rpynnbl METOAOB KnacTepusaumm SBNSETCA UX HarnsgHOCTb M BO3MOXHOCTb
nony4nTb AeTanbHoe NpeAcTaBreHne O CTPYKTYpe AaHHbIX

BapuaHT 1 nepapxumyeckne Metoabl

BapuaHT 2 06a BapuaHTa BEPHbI

BapwuaHT 3 Henepapxmyeckne metoabl

MepeyeHb 3agaHnn ansa nabopartopHbIX padoT

JlabopamopHas paboma Ne 1
1) PasbenTe npegocTaBneHHbin Bam npenogaearenem Habop AaHHbIX Ha 06y4yaloLlyto 1 TECTOBYIO
4YacTu B COOTHOLWEHUN 8:2.
2) MpoBeante npegobpaboTky AaHHbIX: 3anofIHEHNE NPONYCKOB, KOAMPOBaHWE, MacluTabnpoBaHve
3). Obyumnte, a 3aTeM NpoOBaNMANPYNTE HA TECTOBbLIX AaHHbLIX MOLESb CIy4anHOro reca
4) Boluucnute 3HauveHus meTpuk: recall, presision, F1-mepa, AUC-ROC. lNocTtponTte ROC-KpuByHo.

20.2 NMpomexyTo4yHasa aTrecTaumsa

MpomexxyToyHas aTTecTauust No AUCUMUNINHE OCYLLECTBNSETCS C NMOMOLLBIO CreayoLLmX
OLIEHOYHbIX CPEACTB:

TeopeTquCKme BOMPOCHI, NMpakTn4eckne 3agaHn4a

KoHTponbHo-n3MepuTenbHble MaTepuarnbl MPOMEXYTOYHOM aTTecTaumu BKMYalT B cebs
TEeopeTMyeckMe BOMPOCHl, MO3BOSISIOLME OLEHUTb YPOBEHb MONYYEHHbIX 3HAHUA M MpaKTUYeckue)
3aaHusi, NO3BONSIOLLME OLEEHUTb CTEMNEHb CHOPMUPOBAHHOCTU YMEHMI N HABbLIKOB.

[lns oueHnBaHWUs pe3ynbTaToB 0O0yYeHMs Ha 3K3aMeHe UCMOoNb3YTCSA CreayoLme nokasaTenu:
1) 3HaHWe y4eGHOro maTepuana v BnageHue NOHATUIAHLIM annapaTomM TEOPUN MALUMHHOIO 0ByYeHus:;
2) yMeHllle aHanm3anpoBaTb MHONroMepHble AaHHble U npeoaoneBaTb BbIMUCITUTENbHbIE I'IpOﬁJ'IeMbI, CBA3aHHbIe C
BbICOKOM Pa3MepPHOCTbIO AaHHbIX;
3) yMEHME  MPUMEHSITb MeTOoAbl MaLUMHHOTO O0OyYeHuUs Npu  pelieHMnM 3agady B pPasfmyHbIX
npuknagHbix obracTsx; ;
5) BnageHuMe HaBblkaMW UCNONb30BaHWS OubnMoTek Na3blka Python  ana nocTpoeHust cuctewm,
oby4atoLLmxcs No npeuegeHTam
6) BNageHne HaBblkaMy MOCTPOEHUS M NMPOBEPKU KadecTBa MoAenei MallMHHOTO 0ByYeHus:;
7) BnageHve HaBblkaMW MHTEPMpeTaLuM NOMyYeHHbIX pe3ynbTaTtoB B TEPMUHAX MPUKNagHoON obnactu ¢ Lenbio
nony4yeHna HoBbIX 3HaHUN " BbIBOOB.

lNpakmu4yeckoe 3adaHue

OTBeTbTE Ha BONPOCHI 0 AaHHbIX MO aBnapencam B CLUA 3a aHBapb-anpens 2008 roga.
Mo ccbinke pacnonoXeHbl JaHHbIE U UX ONUcaHne
1) Cuwurtanite BbIGOPKY M3 cbamna npu nomowm yHkumMm pd.read_csv M OTBETbTE Ha cneaywoLlime
BOMPOChI:
- WmetoTcs nu B AaHHbIX NPONyLLEHHbIE 3HaYeHNA?



https://www.dropbox.com/s/dvfitn93obn0rql/2008.csv?dl=0
http://stat-computing.org/dataexpo/2009/the-data.html

-~ CKonbKo BCEro nponyLeHHbIX 3/1IEMEHTOB B Tabnuvue "obbekT-npmnsHak"?

- Ckonbko 06beKTOB MMEIOT XOTA 6bl O4MH NPONyCcK?

-~ CKonbko Npu3HaKkoB MMEKT XOTA 6bl 04HO NpONyLEeHHOE 3HaYeHne?
2) Mpeobpa3synte kaxabii npudHak FeatureName wn3 ykasaHHbIX B Mapy HOBbIX MPU3HAKOB
FeatureName_Hour, FeatureName_Minute, pasgenue kaxgoe M3 3Ha4YeHWn Ha 4vacbl U MUHYTbI. He
3abyabTe nNpu 3TOM MCKIHYUTL UCXOOHbIM Npu3Hak u3 BblGopku. B cnyyae, ecnun 3HavyeHne npusHaka
OTCYTCTBYET, 3HAaYeHNS ABYX HOBbIX MPU3HAKOB, €r0 3aMeHSIOLLMX, TaKkKe OOSMKHbI OTCYTCTBOBATb.
3) HekoTopble M3 NpPU3HAKOB, OTMMYHLIX OT LEMEBON MepeMeHHOW, MOryT oOKasbiBaTb 4epecdyp
3Ha4YMMOe BfMSIHWME Ha NPOrHO3, MOCKOSbKY MO CBOEMY CMbICIY coaepXaTt 6onbLuyto 40M nHdopmMauum
O 3HayeHMM LUeneBoW nepemeHHoOW. M3yunte onucaHve pgataceta U WUCKNIOYMTE NPU3HAKW, CUMbHO
Koppenupylowue ¢ otBeTamu. Baww BbI6Op NpU3HaKoB AN UCKMOYEHNs U3 BbIBOPKM 0BOCHYWMTE.
4) [lpuBeante p[aHHble K BuAy, MNPUrogHOMY ANst OByyYeHus NUHERHbIX Mogenen. [nsi aToro
BELLECTBEHHbIE MPU3HAKM HaA4O OTMacwTabupoBaTb, a KateropumarbHble — MNPUBECTU K YMCIIOBOMY
Bugy. Takke Hago ycTpaHMTb Mponycku B AaHHbIX. Peanuayinte dyHkumio transform_data, kotopas
npvHMMaeT Ha Bxoa DataFrame ¢ npu3Hakamu 1 BbINOMHAET cneayrowme warm:

— 3ameHa nponyLweHHbIX 3HAa4YEeHMIN Ha HYNN AN BELECTBEHHbIX MPU3HAKOB U Ha CTPOKK 'nan’

ANSA KaTeropmarnbHbIX.
— MacwTabupoBaHue BeLLECTBEHHbBIX MPU3HAKoB ¢ nomMoLlbio StandardScaler.
— One-hot-kogmpoBaHue KaTeropmanbHbIX NPU3HaKoB ¢ nomoLubto DictVectorizer unm
dyHKumn pd.get_dummies.

Metog pomkeH Bo3Bpawartb npeobpasoBaHHbli DataFrame, kOTOpbIM [OMMKHA COCTOATH U3
MacwTabupoBaHHbIX BELLECTBEHHbIX MPU3HAKOB W 3aKOAMPOBAHHbLIX KaTeropuasnbHblX (MCXOOHblEe
NPU3HaKN OOMKHbI ObITb UCKIHOYEHbI U3 BbIGOPKM).
5) Pasbente BbIOOPKY N BEKTOP LENeBOM NEPEMEHHON Ha OBydeHne u KOHTpOsb B oTHoweHun 70/30
(ans aToro MoXHO ucnonb3oBaTb QYHKUMIO train_test split).

MepeyeHb BONPOCOB K 3a4eTy
1. Knaccudpumkauma sagad Data Mining. Cchepbl npumeHeHus Data Mining
2. 3agava knaccudmkaumu. lNMpouecc knaccudpukauun. Metogpl, NpuMeHsieMble AN pelweHns 3agad
knaccudukaumm. TOYHOCTb KnaccndurKkaumm: OLEeHKa YPOBHS OLINBOK
3. 3apava knactepusaumm OueHKa KavecTBa knactepusaunn lNpouecc knactepusaumn 4. NpumeHeHne
KnacTtepHoro aHanunsa KnactepHblin aHanm3 B MapKeTUHIOBbIX UccrnenoBaHusax lNpakTrka npyuMmeHeHus
KnacTepHOro aHannsa B MapKeTUHIOBbIX NCCNeaOoBaHNAX
5. 3apgaya nporHosmpoBaHusa CpaBHeHue 3a4ay NPOrHO3NPOBaHNS 1 Knaccudukauum 6. 6.
MporHo3npoBaHue n BpeMeHHbIe paabl TpeHa, CE30HHOCTb U LMK
7. ToyHOCTb NporHo3a Buabl nporHo3oB MeToabl NPOrHO3MpoBaHUS
8. [lepeBbs peLueHui.
9. MeTof OMOpPHLIX BEKTOPOB.
10. MeTop "onwxanwero cocena".
11.BbanecoBckas knaccudukaums.
12. Knaccudukaums ¢ nomoLLbo HeMpoHHbIX ceTen
13. Vlepapxundeckne meTtoabl Knactepusawumm.
14. UTepaTmBHble MeTOAbI KnacTepusawumun.
15. AccounaTuBHble npasuna. YacTto BcTpevatolmecs wabnoHbl nnu obpasusl.lloggepxka.
XapaKkTepuCTuKM accoumaTmBHbIX Npasusi. ['paHuubl NogaepXkM 1 4OCTOBEPHOCTUN acCoLnaTMBHOIO
npasuna.
16. MeToabl NoMcKa accoLmaTMBHbIX Npasun PasHoBngHoOCcTH anroputma Apriori .
17. MeToabl Bu3yanusauuu lNpencrasneHne AaHHbIX B OAHOM, ABYX U TPEX U3MEPEHUSIX

[ns oueHVBaHWA pe3ynbTaToB 00yYEHUsI Ha 3a4eTe C OLEHKOW ucnonb3yeTcs 4-6annbHas wana:
«OTIIMYHOY», «XOPOLLUOY, «YAOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.
CoOTHOLLEHME NOKa3aTenen, KPUTEPUEB U LLIKAsbl OLEHNBAHNA PE3YNbTaToB 00YyYEHUS.

Kputepuun oueHmsaHus LLikana oueHok



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

Obyyarowutica 8 nonHol mepe ernadeem MOHAMUUHbLIM arnapamom
OaHHOU obriacmu Hayku (meopemuyeckumu ocHoeamMu OUCUUMIUHBI),
cdan ece npakmu4yeckue u rnabopamopHble pabombl, cpedHee
Konu4yecmeo  npasusibHbIX OmMeemo8 Ha  B80MpoCbl  Mecmos
npesbiwaem 80%.

Omnu4Ho

Obyuyarowutica enadeem noHSIMUUHbIM annapamom daHHoU obracmu
Hayku (meopemuy4eckuMu ocHogamu OUCUUMUHbI), HO He cdan OOHYy
npakmu4yeckyro unu nabopamopHyr pabomy, cpedHee Konu4ecmeo
fpasusibHbIX 0mMBemo8 Ha B80rpPOCbl Mmecmos Haxooumcsi 8
Quana3soHe70-80%.

Xopouwio

Obyuvarowuticsa democmpupyem HeygepeHHoe enadeHue
MOHAMUUHBIM arnapamom OaHHol obnacmu Hayku
(meopemuyeckumu  ocHogamu  QucyursuHbl), He cOan  dse
npakmu4eckux unu nabopamopHbix pabomebl, cpedHee Komu4ecmeo
MpasuribHbIX 0mMeemo8 Ha 80MpoCbl mecmos Haxooumcs 8
Ouana3oHe60-70%.

Ydoesnemeopu-
mesibHO

Ob6yuyarowutics OeMoHCMpUpyem OmMpPbIBOYHbIE, hpacMeHmapHble
3HaHusi, doriyckaem 2pybbie OowUubKu, He cdan 6onee 08yx
npakmu4eckux unu jlabopamopHbix pabomesi, cpedHee Konu4ecmaeo
rpasusibHbIX 0meemos Ha 8orpockl mecmos meHee 70%.

Heydosnemeopu-
mesnbHO




