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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.B.07 Data mining

1. Kog 1 HaumeHoBaHMe HanpaBneHUs NOAroToBKU/cneunanbHOCTU:

01.03.02 [lMpuknagHas MaTemMaTuKa U UH(opmaTUKa
2. Mpodmnb nogrotoBku/cneumanusaumua: MHcgpopmaumoHHasa aHanuTuKa n oopabortka
OonbLUX AAHHbIX
3. KBanudukauma (cteneHb) BbINYCKHUKA: 6akanasp
4. dopma oby4yeHMUA: oyHas
5. Kachenpa, oTBevarLwan 3a peanmsaumio aucumnimHbl: MatemaTtnyecknx MeToaos
nccnegoBaHusa onepauumm
6. CoctaButenu nporpammbl: KawmpuHa VpuHa JleoHnaoBHa, AOKTOP TEXH. HayK,
npodpeccop kaeapbl MaTtemaTU4eCKUX METOO0B NCCNeaoBaHUsS onepauun
7. PexomeHpoBaHa: HMC dakynbTeTa NpuknagHon matemMaTuku, MHOOPMATUKN U MEXaHUKM,
npoTtokon Ne8 ot 15.04.2022
8. YuebHbIn roa: 2025/2026 CemecTtp(bl): 7



9.lenu n 3agaum y4e6HON ANCLUUNIINHDI:

Llenbto Kypca siBnsieTcs 03HakoMreHue byayuimx cneynannctoB B obnactu
NpUKNagHon maTemMaTUKM 1 MHPOPMAaTHKK C NpoLeccamMm, anropuTMamMmm N UHCTPYMEHTaMM
Data mining, OTHOCALLUMMUCA K OCHOBHbIM NPUHLMNAM MaLLUMHHOIO 06yYeHus .

3agaum kypca: cdopmupoBaTb TeOpeTUYEecKMe 3HaHWSA MO OCHOBAM MaLUMHHOMO
obydyeHnss Ana NocTpoeHusi opmarnbHbIX MaTeMaTUYECKUX MOAenen W uHTepnpeTauum
pes3ynbTaTtoB MOAENNPOBaHMUS; BbipaboTaTb YMEHUSA MO NPaKTUY4ECKOMY MPUMEHEHUIO METOAOB
MaLUMHHOrO 00yYeHMs Npu peLleHnn NpUKagHbIX 3a4ad B pasnuyHbix obnactax; BolpaboTtaTb
YMEHUA W HaBbIKM WMCNONb3oBaHMA Oubnuotek a3blika Python ana paspaboTkm CcUCTEM
MaLLMHHOro 0byyeHus.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

AuncumnnuHa oTHoCUTCA K 0653aTenbHbIM ANCUMNIIMHAM BapuaTUMBHOM YacTu 6a30BOro LuMkna
(6nok B1). Onsa mn3ydeHus Kypca Heobxoaumbl 6a3oBble 3HAHUA WHAPOPMATUKK, NIMHEWNHOMN
anrebpbl, MaTeMaTMyeckoro aHanumsa, TeopuuM BEPOATHOCTEN, MaTeMaTUYECKOW CTaTUCTUKW,
MEeTOA0B ONTUMU3ALUN.

11. MNnaHupyeMble pe3ynbTaTbl 06y4YeHUsA MO AUCUUNIUHE/MOAYNI0 (3HAHUSA, YMEHUs,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMW OCBOEHUS ob6pa3oBaTeribHOM
nporpamMmmbl (KOMAETEHLMAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HaseaHwne Koa( WHpmnkaTtop(bl) lMnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMNeTeHuun bl)
MK-4 CnocobeH MK- | demoHcTpupyeT yMeTb:
cosnaeaTb, 4.1 | HaBblkM paboTbl C — aHanuMaupoBaTb MHOrOMepHbIe AaHHbIE U1
peanv3oBbiBaTb U1 WMHCTPYMEHTanbHbI npeogonesaTh BblYUCIUTENbHbIE NPOGEMbI,
nccnegosaTb MW cpeacTBamuy; CBSi3aHHbIE C BbICOKON pa3MepPHOCTbIO
HOBble HaBbIKM OaHHBIX;
maremaTu4eckme MoAenmpoBaHus — npumeHsATb meToAbl Data mining npw
MOAEenn B NPeaAMETHOU peLLeHnmn 3a4ay B pasnnyHbIX NPUKNaaHbIX
€CTEeCTBEHHbIX obnactu, 0BNacTsIX:
Haykax, npyKnagHbIX "
MPOMBILLTIEHHOCTM MHEOPMALIMOHHbIX — ucnonb3oBaTb GUGNMOTEKN ﬂslblga Python ans
1 6usHece, NpPOLEeCCOB; HaBbIKM nocTpoeHus mogenen Data mining;
y4yeTom pa3paboTku BnageTb (MMeTb HaBbIK(K)):
BO3MOXHOCTEN TEXHONOrMYEeCKON — TMOCTPOEHMS M NMPOBEPKM KayecTBa Moaenen
COBPEMEHHbIX OOKyMeHTauuu; Data mining;
NHEOPMALIMOHHBIX NCMNOMb30BaHWA — WHTepnpeTauuy MNofy4YeHHbIX pe3ynbTaToB B
TexHornorun, PYHKUNOHANbHLIX U TepMmHax npuknagHon obnactm ¢ uenbio
NporpaMmMmnpoBaHm TEXHOMNOMMYECKMX MOny4YeHns1 HOBbIX 3HAaHWI U BbIBOAOB;
1 M KOMMbIOTEPHOM CTaHOapToB — uncnonb3oBaHua 6ubnuotek sa3bika Python
TEXHUKN nakeToB ana peanunsauun metogos Data mining
npyKnagHbIX
nporpaMm; HaBbIKM
NpakTU4eCcKomn
paboTbl c
NpeaycMOTPEHHbIM
Kypcom
nporpamMmmHbIM
obecneyeHvem.




MK-5 CnocobeH MK- | BoisiBRseT, 3HaThb:

MCMnosib30BaTh 5.1 | cobupaet M | BO3MOXHOCTW aKTyasibHbIX anroputmos Data
COBpPEMEHHbIE dopmanmayeT mining, KOTOpbIE LUMPOKO MCNOJb3YHTCH Ha
MeToAbl TpeboBaHuin K | npakTuKe, OCHOBHble chepbl UX MPUMEHEHUS;
pa3paboTku 1 OaHHbIM n | YmMeTb:
peanusauuu MHOPMaUUNOHHbIM | Popmanm3oBaTb TpebOBaAHUSA K AAHHbLIM,
anropuTmoB obbekTtam NpUMeHseMbIM AN NOCTpoeHusa mogenen Data
MaLUnHHOIo mining
o6y4yeHuns Ha Base BnageTtb (MMeTb HaBbIk(M)): cbopa 1 nepBuUYHON
COBPEMEHHbIX 06paboTKM AaHHbIX, NPUMEHSIEMbIX Anas
A3bIKOB nocTpoeHus mogenen Data mining
nporpaMmmupoBaHu MK- | PaspabaTbiBaeT U | 3HaTb:
S U NaKkeToB 5.3 | coseplueHcTBYET — MeToabl npeaBapuTeNbHON 06paboTku
NPUKNagHbIX MeToAdbl  aHanmaa OaHHbIX (KOAMpOBaHWe, CcTaHgapTM3auus u
nporpaMmm MaccOBbIX Hopmanusauus, ycTpaHeHue  BbIGPOCOB,
MOLENMPOBaHNS KOMNMNYECTBEHHBIX U 3anosiHeHNE NPOMNYCKOB);
HEYNCIIOBbIX — MeToabl 0Tbopa NHPOPMATUBHLIX MPU3HAKOB,
AaHHbIX. — MeToAbl kKnaccudukauuu;

— MeToAbl KnacTepusauuu;

— MeToAbl BU3yann3auuu;

— MeToAbl PErpecCcMoHHOro aHanusaa

— MeTobl MOMCKa accoLMaTMBHbIX NpaBus.
yMeTb:
pa3pabaTtbiBaTb M COBEPLUEHCTBOBATL METOAbI
MallNHHOIo 06yquV|9| NPUMEHNTENTbHO K
peLleHnaM NpyKnagHbIX 3agad ns cdepsl
npodeccnoHaneHon AeATenbHOCTH

12. O6bem gucumMnnmHbI B 3a4eTHbIX eauHuuax/yac — 3/108.
PopmMa NPOMEXYTOYHON aTTeCTaunumn 9K3aMeH

13. Buabl y4e6HOM paboThbl

TpygoemMkocTb
Bug yyebHow paboTbl Bcero Mo cemectpam
Cemectp 5
AyOUTOPHbIE 3aHATUA 48 48
B TOM Yuche: nekumm 32 32
npakTuyeckne
nabopartopHble 16 16
CamocTtosaTenbHas paborta 24 24
dopma NpomexyTo4HOn aTTecTaLmm 36 36
(3a4em — 0 yac. / sksameH — 36 yac.)
Wtoro: 108 108
13.1. CopepxaHme AUCLMUNIINHLI
n/n HanMeHoBaHME Peanusauna pasgena
asgena CopgeprkaHve pasgena QUCUUNIVHLI AVCLMNINHEI
M% AMTVHb MOMOLLIbIO OHNaNH-
Aved Kypca, QYMK*
1. lekuum
1.1 BeepneHve B OcHOBHbIe aTanbl pelleHns 3agayn aHanusa LaHHbIX. Kypc «MawwnHHoe
MaLLMHHOE Mpumepbl NpuknagHebix 3agay. Bugbl obyveHus: ¢ 0oby4eHMne» Ha
oby4yeHue. yuutenem, 6e3 yumtens, ¢ nogkpenneHnem. OCHOBHbIE noptane
OcHoBHble TUNbl 3a4av: 3agadva knaccudmkaumm, 3agaya perpeccum, «ONEeKTPOHHbIN




onpepeneHna n

3afaya Knacrepvsauun, 3agada NpPOrHO3MpoBaHus, 3ajada

yHuBepcuteT BlY».

NOCTaHOBKM paHxunpoBaHus. OCHOBHbIE NPOGIEMbI MALLMHHOIO https://edu.vsu.ru/cour
3agau. 00y4yeHus; HegoCTaTouHbI 00bem obyyatoLLeln BbIGOPKHY, selview.php?id=3579
Nponyckx B AaHHbIX,nepeobyyeHne

1.2 O630p Bbubnuoteka NumPy ang ontumumampoBaHHbIX BblumcneHun | Kypc «MawmnHHoe
OCHOBHbIX Hag MaccuBamu  OaHHbIX. BBegeHne B MaccuBbl | 06ydyeHue» Ha
HeobxoauMBbIX omnbnmotekn NumPy. BbinonHeHue BbluMCNEHWW Hag | nopTtane
Bubnuotek mMaccmBamu 6ubnmotekn NumPYy, yHuBepcarnbHble PYyHKUUN | «DNEKTPOHHbIN
a3blka Python Onepauun Hag paHHeiMm B ©6ubnuoteke Pandas. | yHuBepcuteT BIY».

O6paboTtka OTCyTCTBYHWOLWNX AaHHbIX. ArpernpoBaHue wu | https://edu.vsu.ru/cour
roynnmpoBka. Buayanusauus ¢ nomowbio 6Gubnuotekn | selview.php?id=3579
Matplotlib. JluHenHble rpadukn, guarpammbl paccesHus,

rMCcTorpamMmbl, TPEXMEpHble rpaduku. 3HakoMcTBO C

OmbnmoTekomn MaLUUHHOIo 0o0yueHus Scikit-Learn.

'MnepnapameTpbl M NpOBEpKa KAa4ecTBa MOAenu

1.3 lMocTpoeHune un M3BneyeHne npusHakos (Feature Extraction). Kypc «MalmnHHoe
oTtbop MpeobpasoBaHusa npusHakos (Feature transformations): 06y4eHMe» Ha
NpuU3HaKoB KOAMPOBaHWE HEYUCHOBbLIX JAHHbLIX, HOPMUPOBKA U noprtane

Kannbposka, 3anonHeHne nNpornyckoB «ONEeKTPOHHbIN
Boibop npusHakoB (Feature selection): crtatuctudeckue | yHuBepcutet BIY».
Noaxoabl, Bu3yanu3sauus, oTbop c wcnonb3oBaHvem | https://edu.vsu.ru/cour
mogeneu selview.php?id=3579

1.4 PeweHne MeTtog HaummeHbwwux kBagpatoB. UMamepeHne owmnbkn B | Kypc «MawwuHHOe
3agaun 3apavax perpeccun (MSE, RMSE , MAE, R?). MHoromepHasi | o6ydeHune» Ha
perpeccum perpeccus, npobnema MYNbTUKOJIIIMHEAPHOCTU. | MopTane

Perpeccus, nuHeHas no napameTpam, MofMHOMMWarbHas | «QNEKTPOHHbIV
perpeccusi. PeweHne npobnembl nepeobyyeHus: L1- | yHuBepcuteT BIY».
perynspusaumsa (Lasso), L2- Perynsipusaumsa (rpebHeBas | https://edu.vsu.ru/cour
perpeccus), anacTuyHag ceTb. Hacrtpoiika | se/view.php?id=3579
rmnepnapameTpoB anroputMa C MOMOLLb0 N-KpaTHOM

nepeKkpecTHOW NPOBEPKU.

15 PeweHne INnHerinaa wmopgenb  knaccudwmkaumn.  Jlormctmnyeckas | Kype «MawwuHHoe
3apaun perpeccus  Kak JMHEWHbIn  knaccudukatop.  DyHKuus | obydeHne» Ha
knaccudukaummn. | notepb  (owmbok  knaccudmkaumm).  Jloructudeckas | noptane

yHKUMA  nOoTepb  C  y4eToM L2-perynsapusaumm. | « ONeKTpOHHbIN
Mcnonb3oBaHne  MONMMHOMWAnNbHbIX — NPW3HAKOB  ANs | yHuBepcuteT BIY».
HenuHenHoro pasgenennsa. Confusion matrix (matpuua | https://edu.vsu.ru/cour
owmnbok Knaccudukaumm). MeTpuku KavecTtBa | se/view.php?id=3579
Knaccudukaummn: accuracy (8ons npaBWrbHBIX OTBETOB),

precision (TouyHocTb), recall (nonHota), F1- mepa. AUC-

ROC -nnowagb nog kpveBow owubok.  MeTpuyeckas

knaccndukauma - metog OGnwxkanwmx cocegen (KNN).

Mcnonb3oBaHne HauBHOW OanecoBckorW Moaenu ans

Knaccudukaumm

1.6. [peBoBnaHble OTanbl NocTpoeHus OepeBa pelweHun, Bblbop kpuTepusa | Kypc «MalwunHHoe
mMogenu: TOYHOCTW MPOrHo3a. Tuna BeTBneHus. MeTpuku BeTBnNeHus | obyvyeHne» Ha
Aepesbsi Ha ocHoBe npupocta wHdopmaumm (anroputm ID3), | nopTtane
peLLeHn, HOPMarnu30BaHHOIO MpupocTa WHdOopPMaLun (anroputMm | «ONEKTPOHHbIN
cnydyavHbin nec | C4.5), wuHpgekca [kuHn (anroputm CART). [paBuna | yHuBepcuteT BIY».

pa3buneHnsi. MexaHuam oTceyveHus pepea. Kputepum | https://edu.vsu.ru/cour
OCTaHoBa anroputMa (MMHMManbHoe Yncno 06bEKTOB, Mpu | selview.php?id=3579
KOTOPOM BBIMNOMHAETCA pacllensieHe , MUHUMarnbHoe

4ncno OOBEKTOB B JUCTbAX, MakcMManbHas rnybuHa

OepeBbEeB. MepeobyyeHne  pewarwwux  OepeBbEeB.

CnyyamHeln  nec. OOyuyeHne  crnyyanHoro  neca.

[oCcToMHCTBa U HeJoCTaTKM CyYanHoro fneca

1.7 AHcambrnu BarrvHr, cnydanHbin nec kak npumep 6arrmHra. Barrudr | Kypc «MawwuHHoe
mMopaenem NUHenHbIX KnaccudukaTopoB. byctuHr. Adaboost gnsa | oGydeHue» Ha
BarruHr, aHcambnss u3 npocTbix AepeBbeB (nHen). CpaBHeHue | noprarne
OyCTuHr, pe3ynbTaTtoB OyCTMHra Ans crnabblX U CUMbHLIX MogEeNen. | «DNEeKTPOHHbLIN
rpagueHTHbIN pagueHTHbIM OycTUHr. pagueHTHbIn BycTUHr B 3agade | yHuBepcuteT BIY».
OyCTuHr perpeccuu. pagMeHTHbIN OyCTUHr B 3agadve | https://edu.vsu.ru/cour

knaccndukaumn. MpagneHTHbIN BYCTUHT Hag OepeBbAMMU. se/view.php?id=3579

1.8 AHanuns MpencTaBneHne TEKCTOBbLIX AaHHbIX B BUAE «MELLKa Kypc «MawwwnHHoe
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TEKCTOBbIX cnoB». Cton-crnoea. MaclwTtabrpoBaHue JaHHbIX C oby4yeHue» Ha
JaHHbIX nomouybto tf-idf. Mogenb «meLlka cnoB» ans noprtane
nocrnenoBaTeslbHOCTEN U3 HECKOMBbKUX CMOB (N-rpamm) «ONEeKTPOHHbIN
MpoaBuHyTas TOkeHU3aUnsa, CTEMMUHT 1 NeMMaTum3auus yHuBepcuteT BIMY».
MogenupoBaHne Tem W KnacTepu3aums [OKYMeHTOB. | https://edu.vsu.ru/cour
JlateHTHOE pasmeleHne dupuxne selview.php?id=3579
2. JTabopamopHbie pabomsbi
21 PelueHue MocTpoeHne mMogenu nuHenHoW perpeccun ¢ nomolblo | Kypc «MawmnHHoe
3agayv onbnmotekn Scikit-Learn gna 3agaHHoro Habopa faHHbIX. | 06y4yeHne» Ha
perpeccuu AHanus kayecTBa NOCTPOEHHOW MOAENMN. noptane
«ONEeKTPOHHbIN
yHuBepcuteT BlY».
https://edu.vsu.ru/cour
selview.php?id=3579
2.2. PeuweHune lMocTpoeHne mogenn norucTu4ecKom perpeccun ¢ | Kypc «MalumHHoe
3agauu nomowibto 6Gubnuotekn Scikit-Learn. AHanua kadecTtBa | 0bydYeHMe» Ha
Knaccudukaumu. | NoCTpOEHHOW modenu noptane
«ONEeKTPOHHbIN
yHuBepcuTeT BIY».
https://edu.vsu.ru/cour
se/view.php?id=3579
2.3 OpeBoBugHble MocTpoeHne mopenen gepeBbeB pelleHun u cnydariHoro | Kypc «MawwuHHoe
Moaenu: neca c nomollpto 6ubnmnotekn Scikit-Learn anga 3agaHHoro | obyvyeHue» Ha
Aepesbsi Habopa AaHHbIX. AHanu3 ka4ecTsa NOCTPOEHHOW MOLENU noprarne
peLleHunn, «ONEeKTPOHHbIN
ClnyyanHbIn nec yHuBepcuteT BlY».
https://edu.vsu.ru/cour
selview.php?id=3579
2.4 AHcambrnm MoctpoeHne mogenu rpagmneHTHoro 6yctuHra ¢ nomowpio | Kypc «MawwnHHoe
Mopenen 6nbnmotek XGBoost n CatBoost gnsi 3agaHHoro Habopa | 06y4eHue» Ha
Barrur, OaHHbIX. AHanNu3 kKa4ecTea NOCTPOEHHON MOAENU noptane
OyCTuHr, «ONEKTPOHHbIN
rpagneHTHbIN yHuBepcuTeT BIY».
OycTuHr https://edu.vsu.ru/cour
se/view.php?id=3579
25 PeweHne MocTpoeHne mogenn npOrHo3MpoBaHus BpemeHHoro ¢ | Kypc «MawwuHHoe
3agaym nomoulpto 6ubnuotekn fbprophet ans 3apaHHoro Habopa | obyveHue» Ha
NPOrHO3MPOBaHN | AaHHbIX. AHaNM3 KayecTBa NOCTPOEHHON MoAeNU noptane
1 BpEMEHHbIX «ONEKTPOHHbIN
psgoB yHuBepcuteT BIMY».
https://edu.vsu.ru/cour
se/view.php?id=3579
2.6 AHanus MocTpoeHne wmoaenu aHanusa TekcToB ¢ nomoubto | Kypc «MaluunHHoe
TEKCTOBbIX 6ubnuotek Scikit-Learn, NLTK, Gensim gns 3agaHHoro | obydeHue» Ha
OaHHbIX Habopa gaHHbIX. AHaNM3 KavyecTBa NOCTPOEHHON MOLENW noprtane

«ONEKTPOHHbIN
yHuBepcuteT BIMY».
https://edu.vsu.ru/cour
se/view.php?id=3579

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA

Buabl 3aHATUN (4acoB)
Ne HaumeHoBaHue TeMbl
CamocTosaTenbHas
n/n (pasgena) gucumnnuHel JNlekumu | MNpaktnyeckne | JNlabopaTopHble pabora Bcero
BeegeHmne B MallMHHOE
1 o6yyeHne. OCHOBHbIE 5 3 5
onpeneneHna U NoCTaHoOBKU
3agau.
O630p OCHOBHbIX
2 | HeobxoauMbIX BUbnMoTek 4 3 7
A3blka Python
3 | MNMocTpoenne n otbop 2 3 5



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

NpU3HaKoB

4 | PelwweHune 3agayvn perpeccum 4 2 3 9
5 PeweHnue 3agaun 4 5 3 9
Knaccudukauuu.
[peBoBuaHbIE MOgENN:
6 | AepeBbs peLleHuH, 4 2 3 9

cny4aviHbIn nec

AHcambnu moaenen
7 | BarruHr, 6ycTuHr, 6 4 2 12
rpagveHTHbIN OYCTUHT

PelueHnve 3agayn

8 2 2 2 6
NPOrHO3MpPOBaHUS
9 | AHanu3 TeKCTOBbIX AaHHbIX 2 4 2 10
NToro 32 16 24

14. MeToau4yeckue ykasaHus gns obyyarowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI
(pexomeHdauuu o6yyaroUMCs Mo 0C80eHUI0 OUCUUMIUHBI: paboma ¢ KOHCreKmamu fieKyul, npe3eHmauuoHHbIM
MamepuarsoMm, 8bifofIHeHue fpakmudyeckux 3adaHuli, mecmos, 3adaHuli mekyuiel ammecmauuu u m.d.)

Pabota C KOHCnNeKkTamuM nekuun, npeseHTaunsiMi, BbINOSIHEHME NPaKTUYEeCKUX 3aJaHui  ang
camocTosTenbHon paboTbl, BbiNONHEHME nabopaTopHbIX pPaboT, MCNONb3oBaHWE pPeKoMEeHOOBaHHOW
nutepaTtypbl M MeETOAMYECKUX MaTepuanoB, B TOM 4uCNe pasMeLLeHHbIX Ha CTpaHuue Kypca
«MawwmHHoe obyyeHne» Ha noprane «ONEKTPOHHbIN yHUBepcuteT BIry»
https://edu.vsu.ru/course/view.php?id=3579, astop KawwupuHa N.J1.

B pamkax obuwero obbema 4acoB, OTBEAEHHbIX ANA M3YYeHUs OUCLUMNIMHBLI, npegycMmaTpyBaeTcs
BbINOSIHEHME CneayrLwmnx BUOOB caMocToaTeNbHbIX paboT ctygeHToB (CPC): n3ydeHne TeopeTnyeckoro
MaTepuana, HanucaHwe nporpamm no TemMam, N3y4eHHbIM Ha NEKLUNOHHBLIX U NMPAKTUYECKMX 3aHATUAX.
Mpun ncnonb3oBaHUM ANCTAHLMOHHbBIX 0Bpa3oBaTebHbIX TEXHOMOMMIN U 3NEKTPOHHOIO 0by4eHuns
BbIMOJIHATL BCE YKa3aHWsA npenogaeartenen no paborte Ha LMS-nnatdopme, cBOEBpEMEHHO
noaknoyaTbes K online-3aHAaTnsiM, cobntogate pekoMeHAaumMm no opraHn3aumm CamoCcToOATENbHOM
paboTbl

15. lMepeyeHb OCHOBHOW WU [AOMNOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOGXxoAnMbIX ANA OCBOEHUA AUCLUUNIINHBI (criucok numepamypbl 0pOPMISEMCs 8 COOmeemcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwjasi CK8O3Hasi Hymepauyusi 0515 ecex su008 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n M cTOYHMK

Pawka, C. Python n mawimHHoe oby4eHue: kpariHe Heobxoanmoe nocobme no HoBewnLen
npeackasaTenbHOW aHanuTuke, obsizatenbHoe ans 6onee rnybokoro NOHMMaHNst METOA0MNOMMn
1 MaLLMHHOIo obyyeHus [AnekTpoHHbIN pecypc] : pykoBoacTeo / C. Pawka ; nep. ¢ aHrn. JloryHoBa
A.B.. — OnektpoH. gaH. — Mocksa : IMK lpecc, 2017. — 418 c. — Pexum goctyna:
https://e.lanbook.com/book/100905

Koanbo, J1.I. MocTpoeHre cuctem MalMHHOIO 00y4YeHus Ha a3bike Python [QneKTpoHHbIN

2 pecypc] / I1.IN. Koaneo, B. Pu4apT ; nep. ¢ aHrn. CnvHkuH A. A.. — 3nekTpoH. aaH. — Mocksa :
OMK IMpecc, 2016. — 302 c. — Pexwum goctyna: https://e.lanbook.com/book/82818

®nax, . MawwuHHoe obyyeHne. Hayka n NCKyCCTBO MOCTPOEHUS anropuTMOoB, KOTOpble

3 N3BneKalrT 3HaHUSA U3 JaHHbIX [QNeKTPOoHHbIN pecypc] / . dnax. — OnekTpoH. gaH. — Mocksa :
OMK IMpecc, 2015. — 400 c. — Pexwum goctyna: https://e.lanbook.com/book/69955

6) JononHWUTenNbHas NuTepaTypa:

Ne n/n McToYHUK

4 Mnac Ox. Banpep Python ana cnoxHeix 3agay: Hayka o AaHHbIX U MaWMHHOE 00yyeHne. —
CrIo.: Nutep, 2018. — 576 c.

5 CwuneH [ssu, 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. MawwuHHoe oby4enune. -Cl16.: Nutep, 2017. -336 c.:
WapgaeH, b. KpynHomacwtabHoe mawmHHoe obyyeHne BmecTte ¢ Python [OnekTpoHHkIn pecypc]

7 : yuebHoe nocobue / b. WWapgeH, J1. MaccapoH, A. bockeTTu ; nep. ¢ aHr. A. B. JloryHoBa. —
OnekTpoH. gaH. — Mockea : MK lMpecc, 2018. — 358 ¢. — Pexum gocrtyna:
https://e.lanbook.com/book/10583



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

BbtorvH, B.B. MatemaTtnyeckme oCHOBbI MalIMHHOTO 00y4EeHUS 1 MPOrHO3MPOBaHMS

8 [@nekTpoHHbI pecypc] : ydebHoe nocobue / B.B. BbtornH. — OnekTpoH. gaH. — Mockea :
MLUHMO, 2013. — 304 c. — Pexum goctyna: https://e.lanbook.com/book/56397

Kyk, [1. MalimHHoe oby4eHune ¢ ncrnonb3oBaHuemM ombnunotekn H20 [OnekTpoHHbIn pecypc] / [.
9 Kyk ; nep. ¢ aHrn. OrypuoBa A.b.. — 3nekTpoH. aaH. — Mocksa : MK lMpecc, 2018. — 250 c.
— Pexxum poctyna: https://e.lanbook.com/book/97353

B)MH(pOpPMaLMOHHbIE 3N1EKTPOHHO-06pa3oBaTesibHble pecypchl (oduLmanbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc

A.Mwonnep, C.'enpo - BeegeHune B MmalumHHoe obyyeHue ¢ nomollbto Python. PykoBoacTtso aons
cneuunanucToB no paboTe ¢ gaHHbIMK — 2017

3NEKTPOHHbIV pecypc cBoboaHoro gocTyna:

10 https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.qvido-vvedenie-v-mashinnoe-
obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-
2017.compressed-1.pdf
MawunHHoe o6yyeHmne (kypc nekumn, K.B.BopoHuoB)

11 http://www.machinelearning.ru/wiki/index.php?titte=MawwnHHoe oby4yeHne
(kypc nekumi, K.B.BopoHL0B)

12 https://www.kaggle.com/ - oHnanH nnatgopma 4515 NPOEKTOB B 0611aCTV HayKM O JaHHbIX

13 UCI Machine Learning Repository — penosutopuin HabopoB AaHHbIX 45151 MALWMHHOIO 06y4YeHns
- http://archive.ics.uci.edu/ml/

14 Pecypc, NOCBALLEHHbIN MalIMHHOMY 00y4eHU0, pacno3HaBaHuio 0Opa3os u
WMHTENNeKTyanbHOMY aHanuay gaHHbIX. - http://machinelearning.ru

15 OTKpbITbIN KypC MalMHHOIo obyyeHus https://habr.com/company/ods/blog/322626/

Kypc «MawmnHHoe oby4yeHne» Ha noprtane «ANeKkTPoHHbIN YyHuBepcuteT BI'Y», aBTop
16 Kawwupwuna W.J1.
https://edu.vsu.ru/course/view.php?id=3579

16. lMepeyeHb y4eOHO-mMeTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(yyebHo-mMemoduyeckue pekomeHOayuu, nocobus, 3adaqyHUKuU, MemoOuyYecKue yKal3aHusi [0 8bIMOJIHEHUI
rpakmu4eckux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n McTOYHUK

BpuHk X., Puyapgc ., Pesepond M. MawwnHHoe obyyeHue. -Cl16.: MNutep, 2017. -336 c.:

1 MaTepuansl K KHure:

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

Mnac Ox. Bangep Python ansa cnoxHbix 3agay: Hayka 0 AaHHbIX U MalUMHHOE oBy4eHne. —
2 Chno.: Nutep, 2018. — 576 c.

Mamepuarei k kHuze: https://github.com/jakevdp/PythonDataScienceHandbook

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum yyebHoun
ANCLUUNSINHBI, BKINOYasa nporpamMmmHoe obecnevyeHne u MHpopmMaLMOHHO-CNpPaBOYHbIe
cuctembl (Mpu Heo6XO0AMMOCTH)

Python 3 ¢ nogknto4YeHHbIMK Bubnmotekamm (anctpmbytme Anaconda)

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

JlekumoHHasa aygutopus OOMKHA OblTb OCHALWEHHOW COBPEMEHHbIM KOMMbLITEPOM C
NOAKMIYEHHBIM K HEMY MPOEKTOPOM C BUAEOTEPMMHASIA HA HACTEHHbBIN 3KpaH. [NpakTnyeckme un
nabopaTopHble 3aHATMS  LOSMKHbI  MPOBOAMTLCS B Creumanu3MpoBaHHOW  ayauTopun,
OCHaLLLEHHON COBPEMEHHBLIMU NEPCOHArNbHLIMN KOMMbIOTEPAMWN U NPOrpaMMHbIM obecrneyeHnem
B COOTBETCTBUM C TeMaTUKOW usyyaemoro martepuana. [lepeyeHb cneumnannanpoBaHHbIX
nabopartopuii:

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

KomnbioTep B coctaBe (16 wrt.): cuctemHbii 6nok: npoueccop Intel(R) Core(TM) i7-7700 CPU @
3.60GHz, onepatume-Haga namsaTtbe 16 6, SSD 256 I'6, HDD 1T6, Bu-geokapta NVIDIA GeForce GTX
1080 Ti; mo-HuTop DELL S2419HN; KomnbtoTep B cocTtase (1 wr.):

cucteMHbIn 6nok: npoueccop Intel(R) Core(TM) i7-7800X CPU @ 3.50GHz, onepa-TnBHaa namatb 96
6, SSD 1T6, HDD 4T6, su-geokapta NVIDIA GeForce RTX 2080 Ti (2 wT.); moHuTop DELL S2419HN;
NcTouHunk 6ecnepeboriHoro nutadms APC Back-UPS BV1000I-GR, line-interactive, mow-HocTb: 1000BA,


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

600BT (16 wrT.); WcTtouHnk ©ecnepebonHoro nutaHma Legrand KEOR LINE RT 1500BA (1 wr.);
Kommytatop HP 2530-24G Switch (Managed, 24*10/100/1000 + 4 SFP, 19"); MHTepakTMBHaa gocka
SMART SBM685 (87 aronmos, NO SMART SLS) ¢ naccusHbIM noT-kom; Npoektop Vivitek DH758UST
(ynbTpakopoT-kodokycHbin, DLP, Full HD 1080p (1920 x 1080) , 3500 ANS, 10000:1, nonHas
nogaepxka 3D)

Na6opaTopusa nckycctBeHHOro uHTennekrta (kopnyc 1, aya. 124)

KomnbtoTep B coctase (17 wr.): cuctemHbin 6rok: npoueccop AMD Ryzen 7 3800X 8-Core Processor,
onepaTtuBHad namatb 32106, HDD 1T6, SSD 25616, sugeokapta NVIDIA GeForce GTX 1050; moHuTOp:
Dell S2419H; WNHTtepaktuBHas nocka SMART SBM685 (87 awownmos); Mynetumeama-npoektop Vivitek
yNbTpako-poTKooKycHbIN; VcTouHnk 6ecnepebonHoro nutanusa 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. OueHoO4YHbIe cpeAcTBa ANsi NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

Mopsiaok oLeHKM ocBoeHMs obyyarowmmmncs y4ebHoro Matepuana onpegensieTcs
COoAEepXXaHNeM crieqyrLmnx pasaenos ANCUMNINHGIL

NuaunkaTtop(bl
Ne | Hamvenosanue pasaenia | Komnetouu o) | Ouenouie cpeacrea
KOMNeTeHummn

1 BeepgeHune B mallMHHOE
o6y4eHune. OCHOBHblE K-5 AK-5.1 Tect
ornpeaenenuns n
NOCTaHOBKM 3a4au.

2 0O630p OCHOBHbIX MK-5 MK-5.1
HeobxoaAnMbIX BMONMOTEK Tect
a3blka Python

3 MocTpoeHune n otbop MK-5 MK-5.3 Tecr
NpPU3HaKkoB

4 PeweHnuve 3apgaun MNK-4 MK-4.1 3apaHue ans nabopaTopHol
perpeccum paboTbl

5 PeweHnne 3agaun MK-5 MK-5.1

Tect

Knaccudukauum.

6 [peBoBMAHbLIE MOOENN: MNK-5 MK-5.1
AepeBbs peLleHuni, Tecrt
cnyvaviHbin nec

7 AHcambnu moaenen MK-4 MK-4.1 .
BarruHr, 6yCTVIHr, 3apaHue nn:Grcl)e;SIopaTopHom
rpagueHTHbIV BYCTUHT P

8 PelueHnune 3apayn MNK-5 MK-5.3 Tecr
NPOrHO3MpPoOBaHNSA

9 AHanuna TekcToBbIX gaHHbIX | [MK-5 MK-5.3 3apanve ans nabopatopHou

paboThl
I'IpomemyTquaﬂ aTtTecTauuda nepe'-IeHb 80ripocos
dopma KOHTPONs — aK3aMeH MpakTuyeckoe 3ajaHve

20 TunoBble OLEHOYHbIe cpeAcTBa W MeToOMYecKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBaHUA

20.1 TeKywmi KOHTPONb ycneBaeMocCTH

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

TecToBbIe 3apgaHuA



Tecm Ne 1
3agaHwve 1:
YTo Takoe NnHelHas perpeccus?
BapuaHT 1 3TO ¢yHKUMOHANbHAs 3aBMCMMOCTb, KOTOpasi MO3BOJISIET MPOrHO3MPOBaTb U3MEHEHMSI HEMPEPbIBHbIX
UMCNOBbIX NAPaMeTPOB;
BapuaHT 2 Mogesb 3aBUCMMOCTM HEMPEPbLIBHOM MEPEMEHHON Yy OT OOGBACHAIOWMX ee (haKTOpoB, B KOTOPOW
(byHKUMSI 3aBUCMMOCTU SBNISIETCS JIMHENHOM
BapuaHT 3 Mopdenb 3aBUCUMOCTVM AWUCKPETHOW MEPEMEHHOM Y OT O6bACHAWLWIMX ee (haKTOpoB, B KOTOPOM
(byHKUMS 3aBUCUMOCTU SIBNSIETCSA IMHENHOM

3agaHve 2:

OcHoOBHasl xapakTepUCTHKa 3aa4n BMHapHON Knaccudukaumm:

BapuvaHT 1 knaccudmkaums ocyLecTBAsSeTCs Mo OAHOMY NPU3HAKY

BapvaHT 2 3aBMCKMast nepeMeHHast MOXET NMPUHMMATb TOMbKO ABa 3HAYEHMSs!
BapuaHT 3 knaccndmkaumst OCyLeCcTBASETCS N0 ABYM NpU3HaKaM

3agaHve 3:

Knaccudukaums oTHOCUTCS K CTpaTeruu:
BapuaHT 1 06yueHus 6e3 yuntens
BapuaHT 2 0by4eHus ¢ yuntenem
BapuaHT 3 06a oTBETa HEBEPHbI

3anaHued:

Kakoe BblpaxkeHune npubasnsetcs K pyHKUMM owmnbok npo L2 perynsapusaumm?
Bapuant 1 ATV, w?

Bapuant 2 AT lw; AT lw,

BapuaHT 3 TN w24+ ZTN |w,

3anaHues:

slBneHune nepeobyyeHnst xapakTepusyeTcs ...

BapuaHT 1 upe3mMepHO TOYHbIM COOTBETCTBMEM MOAENM KOHKPETHOMY Habopy o6y4atowwmx NnpuMepoB, Npu KOTOPOM
MoZenb TepsieT CnocobHOCTb K 0606LLeHI0

BapvaHT 2 BO3HMKHOBEHMEM, B cC/lydae CMWKOM JOAroro 06yyeHus, HeaoCTaTO4MHOro 4ucia obydarolmx
MPMMEPOB W/IN CIIULIKOM CIOXHOMN CTPYKTYpbl MOAENN

BapuaHT 3 BO3HMKHOBEHMEM, B Cllyvae CIIMLIKOM A0NIrOro 00y4eHus, C/IMLLKOM CTIOXHOW CTPYKTYpbl MOAenu

3apaHueb:

3apaya knaccnduKaummn CBOANTCA K ...

BapvaHT 1 HaxoXAeHWI0 YacTbIX 3aBUCMMOCTEN Mexay 06bekTaMu UM COBLITUSIMU;

BapuaHT 2 onpefeneHunto knacca obbekTa no ero xapakrepucrtmkam;

BapuaHT 3 onpeaeneHuto no n3BecTHbIM XapakTepMCTUKaMM 06bekTa 3HaYeHne HEKOTOPOro ero napameTpa;
BapuaHT 4 MOWCKY HE3ABUCKMMBIX MPYMM U UX XapaKTEPUCTUK B BCEM MHOXECTBE aHaNn3npyeMbIX AaHHbIX.

3apaHue7:

MHOXXeCTBO NpYMEpPOB, UCMOJIb3YyeMOE AJ11 KOHCTPYMPOBAHUS MOAESUN, Ha3blBAETC. ..
BapuaHT 1 06yyarommM MHOXEeCTBOM

BapuaHT 2 TeCTOBbIM MHOXECTBOM

BapuaHT 3 BanngaumMoHHbIM MHOXXECTBOM

3apaHnes:

[aHa MaTpuua owmnbok anropMtMa knaccudukaumm. Beluncnmre precision
y=1|y=0

y=1 |15 10

¥=0 |5 20

Bapuant 1 0.7
BapuaHnT 2 0,6
BapuaHT 3 0,75

3aaaHnes:
B 3apaue onpegenenust cnama recall - aTo...



BapuaHT 1 gons cnama cpeav nuceM, pacrio3HaHHbIX anropuTMOM Kak CraM
BapuaHT 2 pons He cnama cpeay NCeM, pacro3HaHHbIX aIrfOPUTMOM Kak CraM
BapuaHT 3 [ons nuceM, pacrio3HaHHbIX anropuTMOM Kak craM, cpeay crama
BapuaHT 4 pons nuceM, pacrno3HaHHbIX arOPUMTMOM Kak He CrnaM, cpeay crnama

3anaHnelO:
Kakne dyHKumn owmnboK MCnonb3yoTcs B 3aAadax perpeccum?
BapvaHT 1 MSE

BapuaHT 2 MAE = %Zf:ih’s — ¥l

BapuaHt 3 RZ=1-— E"_u—

Bapuant 4 E = ‘—1,2‘;-"::1[1-‘;-

MepeyeHb 3agaHun ons nabopaTtopHbIX padoT
JlabopamopHast paboma Ne 1 (no meme nuHeliHasi pezpeccusi)

1) Pa3benTe npepocTtaBneHHbIn Bam npenogasaTtenem Habop AaHHbIX Ha 0By4aloLlyo 1 TECTOBYIO YacTu B
COOTHOLEeHUN 8:2.
2) Obyuute, a 3aTem NpoBanNMAMPynTE Ha TECTOBbLIX AaHHbLIX CneayLwmne MoAenu, UCNOMb3ys B Ka4eCTBe METPUKU
kadyecTBa R"2, npegBaputenbHO oTMacLuTabupoBaB AaHHbIE

. LinearRegression;

. Lasso ¢ koachpumumneHTom perynapusaumm, pasHbim 0.01.
3) MNMpoaHanuanpymntTe Ka4eCTBO NOMYYUBLLMXCA MOAENEN N CPABHUTE KONMMYECTBO CTPOrO HYNeBbIX BECOB B HUX.

JlabopamopHasi paboma Ne 2 (no meme sio2ucmuYeckasi pespeccusi)

1) Pa3benTe npepocTtaBneHHbIn Bam npenogasatenem Habop AaHHbIX Ha 0Oy4aloLlyo 1 TECTOBYIO YacTu B
COOTHOLLEHUN 8:2.
2) NpoBegute npeaobpaboTky AaHHbLIX: 3aNOSIHEHME MPOMYCKOB, KOOUPOBaHWE, MaclTabupoBaHme
3). Obyuute, a 3aTem NpoBanNMAMpPyMTE HA TECTOBbLIX AaHHLIX MOAENb JTIOMMCTUYECKON perpeccumn
4) Boluncnute 3HaveHusa meTtpuk: recall, presision, F1-mepa, AUC-ROC. NMocTtponte ROC-kpuByto.

20.2 NMpomexyToyHaa aTrectaums

MpomexxyToyHas aTTecTauus No AUCUMUNINHE OCYLLECTBNSETCS C NMOMOLLBIO CReayoLLmX
OLIEHOYHbIX CPEACTB:

TeopeTnyeckne BOPOCHI, NpaKkTUYecKne 3agaHus

KOHTponbHO-n3MepuTenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTaumM BKMYawT B cebs
TEOpeTMYecKkMe BOMPOCHI, MO3BOMSIOLME OLEHUTb YPOBEHb MOSYYEHHbIX 3HAHUA M MpaKTUYeCcKue)
3afaHusi, NO3BONISIIOLLME OLEHUTb CTeMNeHb CHOPMUPOBAHHOCTM YMEHWI 1 HABLIKOB.

[nsa oueHmBaHWs pesynbTaTtoB 06y4eHns Ha 3K3aMeHe WUCMNONb3YKTCH Creaylolme nokasarenu:
1) 3HaHKe yyebBHOro matepuana v BnageHue NoHATUNHBIM annapaToM TEOPUN MALLUMHHOMO OByYeHus;
2) yMeHue aHanuavpoBaTb MHOTOMEPHbIE AaHHble U NPeoaoneBaTh BblYUCNUTENbHbIE NPOGeMb!, CBA3aHHbIE C
BbICOKOW Pa3MepHOCTbIO AaHHbIX;
3) yMEeHNe nNpPUMEHATb MeTodbl MalWHHOrO OOy4YyeHus npu  peweHun 3agady B PasfvyHbIX
npuknagHbIx obnacrax; ;
5) BnageHue HaBblkaMuM UCNonb3oBaHus OubnmMotek gasbika Python  gns nocTpoeHusa cuctem,
obyyvaroLmxca no npeueaeHTam
6) BNnageHue Hasbikamy NOCTPOEHWS U NPOBEPKN KayecTBa MoAeneil MallMHHOMO 06yYeHus;
7) BnajeHve HaBblkaMW MHTEPMPETaLUMU MOJTyYEHHbIX Pe3ynbTaToB B TepMUHaX MpuKnagHon obractu ¢ Lenbio
MOJSTy4EHUs1 HOBbIX 3HAHMIA U BbIBOAOB.

NMepeyeHb BONPOCOB K 3K3aMeHy
1. OCHOBHblE MOHATUS MaWKUHHOrO 0byveHnsa. OCHOBHblE MOCTAHOBKU 3agad. [Mpumepsl
NpVKNagHbelx 3agaq.
2. JlnHenHble MeTOodbl Knaccudukauum u perpeccun: yHKUMOHanNbl Kavyectsa, MeTobl
HaCTPOWNKN, OCOBEHHOCTU NPUMEHEHUS.
3. MeTpuku KadecTBa anropuTMOB perpeccumn n knaccngumkaumm.


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

»

JlnnenHaa  perpeccusa.  [lpoctas  MHoromepHas  perpeccusa.  Perpeccuss ¢
nosiMHOMManbHbIMM Npu3aHakamu. MeTtoabl perynspusauuun: Ridge, Lasso, ElasticNet.
Jlormctnyeckaa perpeccus.
HepeBbs pewweHnn. MeToabl nocTpoeHns aepeBbeB. VX perynapusaums.
Komnosnuum anroputMoB. PasnoxeHne owmnbkn Ha cMeLLieHne n pasdpoc.
Cny4aiiHbIn nec, ero 0CO6eHHOCTH.
pagneHTHbIn BYCTUHF, ero OCOBGEHHOCTU MpU MUCMONb30BaHUN OEepeBbEB B KayecTBe
©a30BbIX anNnropMTMOB.

10. Ananua TekcToB. MacwTtabupoBaHme gaHHbIX ¢ nomouwbio tf-idf. Mogenb «mellka cnoey

Ansa n-rpamm.

lNMpakmu4eckoe 3adaHue Ne 1 (mo meme JluHeliHasi peepeccusi)

©ooNOO

OTBeTbTE Ha BONPOCHI 0 AaHHbIX Mo aBnaperncam B CLUA 3a sHBapb-anpens 2008 roaa.
Mo cebinke pacnonoxeHsl [aHHble 1 X onucaHve
1) CumtanTe BbIOOPKY U3 harina npu nomoLum yHkumm pd.read_csv u OTBETbTE Ha CreayoLLmne BONpPoChI:

—  VmeloTca nu B 4aHHbIX NPOMYLLEHHbIE 3HAYEHNA?

—  Ckonbko BCero nponyLeHHbIX 3f1eMEHTOB B Tabnuue "o6bekT-npnsHak"?

—  Ckonbko 06beKTOB MMEIOT XOTS Hbl OOUH NPOMYCK?

—  CKONbKO NpM3HaKoB MMET XOTS Obl OQHO NPOMNyLLEHHOE 3HaYeHne?
2) [peobGpa3synTe kaxabi NpusHak FeatureName mn3 ykasaHHbIX B nMapy HOBbIX npusHakoB FeatureName Hour,
FeatureName_Minute, pasgenvs kaxgoe M3 3Ha4YeHWn Ha 4Yacbl U MUHYTbl. He 3abyabTe npu 3TOM MCKMIOYUTL
NCXOOHBIN Mpu3Hak M3 BblIOOpkU. B criyyae, ecnu 3HavyeHWe npu3Haka OTCYTCTBYET, 3HA4YeHUs OBYX HOBbIX
MPW3HAKOB, €ro 3aMEHSIIOLLNX, TaKKe LOIMKHbI OTCYTCTBOBATb.
3) HekoTopble 13 NpM3HAKOB, OTNINYHBIX OT LeNeBON NepemMeHHON, MOTryT OKasblBaTb Yepecyyp 3Ha4YMMoe BrnsHNE
Ha MpPOrHO3, MOCKOMbKYy MO CBOEMY CMbICNy codepxaT Oonblylo A0M MHAPOPMauMu O 3HaYeHUn Leneson
nepemMeHHon. M3yunTte onmvcaHue gataceta M UCKMYUTE MPU3HaKW, CUNbHO Koppenupyowmue ¢ oTBeTamu. Baw
BbIGOp NPM3HAKOB ANs UCKNIOYEHNS U3 BbIOOPKM 0BOCHYnTE.
4) TlpvBegute AaHHble K BuAYy, NPUrOAHOMY ANs OByvYeHus NUHeWHbIX mogenen. [ns 3Toro BeweCTBEHHble
npu3Haku Hago oTMacwTabupoBaTb, a KaTeropuanbHble — MPUBECTU K YACNOBOMY BMAY. Takke Hago yCTpaHuTb
nponyckn B AaHHbiX. Peanusyite dyHkuuio transform_data, kotopas npuHumaet Ha Bxog DataFrame c
Np13HaKkamu 1 BbINOMHSET CrieayloLme Wwaru:

— 3ameHa nponyLeHHbIX 3HaYeHWI Ha HYNKX AN BELLECTBEHHbIX MPU3HAKOB M Ha CTPOKM 'nan’ Ans

KaTeropuanbHbiX.
— MacwTrabnpoBaHue BeleCTBEHHbIX MPM3HAKoB € nomoLlbio StandardScaler.
— One-hot-kogmpoBaHMe kaTeropmanbHbIX MPU3HAKOB C NnoMoLbto DictVectorizer unu
dyHKuUMM pd.get dummies.

MeTon momkeH BO3BpallaTb npeobpasoBaHHbii DataFrame, KOTOpbIA JOMMKHA COCTOATH M3 MacluTabMpoBaHHbLIX
BELLECTBEHHbIX NMPU3HAKOB N 3aKOAMPOBAaHHbBIX KaTeropmanbHbiX (MCXOOHbIE NPU3HAKW AOIMKHbI OblTb MCKIOYEHBI
13 BbIOOPKM).
5) PasbenTe BbIOOPKY M BEKTOP LEeNeBON NepemMeHHOn Ha obyyeHne n KoHTpornb B oTHoweHun 70/30 (ans aToro
MOXHO Mcnonb3oBaTb OYHKLMIO train_test split).
6) O6yunte nuHerHyo perpeccunio Ha 1000 obbekTax M3 obyyawulen BbIGOPkM M BbiBeguTe 3HavyeHus MSE u
R"2 1 Ha aToM nOABbIOOPKE W KOHTPOMbHOW BblGopKke. [MpouHTEpNpeTUpyrTe MONyYeHHbI pe3ynbrar —
HaCKONbKO Ka4eCTBEHHbIE NPOrHo3bl CTPOUT Nony4YyeHHas mogens? Kakve npobnemsbl HabnogaTca B Mogenun?
7) Obyunte nuHemHble perpeccum ¢ L1- n L2-perynapusatopom, nogobpas nydwee 3HayeHve napameTpa
perynspusaumMn npyv MNOMOLLM Kpocc-Banugauuu. BbiBeaute 3HayeHuss U Ha obydarolwein M KOHTPOJSIbHOW
BbliOOpKax. Yaanochb N pelwmnTb yka3aHHble BaMy paHee npobrnembl?

lMpakmu4eckoe 3adaHue Ne 3 (mo meme AHanu3 mekcmos)

MpakTuyeckoe 3agaHMe 2 MOCBSsILLEHO paboTe C TEeKCTOBbIMM OaHHBIMW U KaTeropuanbHbIMK MNpU3HaKamu u
3apayam GuHapHOM Kraccudmkauum.

B pamkax gaHHOro 3afaHusi HY)XHO pewwuTb 3agadvy OumHapHom knaccuduvkauumn gnsi Npefcka3aHus YpOBHS
3apaboTHOM NnaTtbl MO TEKCTY OOBSABNEHUA O BakaHCUM Ha NpuMepe Habopa AaHHbIX ¢ copeBHOBaHMst Ha Kaggle.
[aHHble JOCTYNHBI MO CChISKE.

1) Pasbeinte nony4ymsLLyroCs BbIGOPKY Ha 06yYatoLLyto U KOHTPOSbHYK B COOTHOLEeHuM 70/30

2) Cospaiite TEKCTOBOE OnucaHne o6bekToB 00y4atoLLEen N KOHTPOSIbHOWN BbIOOPOK, 0O bEAMHNB 3HAYEHMS BCEX
NPW3HaKoB Kakaoro obbekTa BbIOOpKKU Yepesd cMMBorbl Npoberna. MNocne aToro nonyyYnTe NpM3HakoBOE onvcaHue
00BEKTOB, OCYLLECTBUB BEKTOPM3ALMIO NMONYYMBLUMXCS TEKCTOB Npu nomolym CountVectorizer, o6y4mB ero Ha
obyuatoLlen BbIGOPKE M NPUMEHUB Ha TECTOBOW.



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

3) O6yunTe norucTnyeckyro perpeccuto M3 moayns sklearn ¢ napametTpamm no ymonyaHuo Ha obyyatoLLen
BbIOOpKeE:

4) Bblumcnute 3HadeHus ROC-AUC, E-mepebl, a Takke NOCTporiTe Matpuuy ouinbok Ha TeCcToBOW BbIGOPKeE.

5) OTcopTupyinte Beca npusHakos Ana moaenu. Kakne cnosa us BCTpeyvatoLLmxcs B BbIbopke MMetoT
Hanbonbllee/HaMMeHbLLEeE BIIMSIHNE Ha 3HA4YeHMe LerneBon nepeMeHHon? MNponHTepnpeTupynTe nonyyYeHHbIN
pes3ynbTar.

6) Co3sganTe TEKCTOBOE onvcaHue 06BbEKTOB 0by4vatoLLen U KOHTPONbHOW BbIGOPOK, 06 beAUHNB 3HAYEHMS BCEX
Npu3HaKkoB Kaxaoro obbekTa BbIGOPKM Yepes cumsonbl Npobena. [locne aToro nonyynte NpM3HakoBoe onncaHune
00bekToB, Bbluncnve BekTop tf-idf ansa kaxxgoro oobekta nomowm TfidfVectorizer, o6y4mnB ero Ha obyyatoLLen
BbIOOpKE 1 NPUMEHMB HA TECTOBOW.

7) 3aHOBO 06y4nTE MOAENb

8) Bbluncnute 3HavyeHnss ROC-AUC, F-Mepbl, a Takke NoCTponTe MaTpuily omnboK Ha KOHTPONbHOW BbIOGOpKeE..
9). CpaBHWTE 3HA4YEHUSA METPUK M3 M. 8 CO 3HAYEHUAMMN, NONYYEHHBIMM B M. 4, U CPaBHUTE COOTBETCTBYOLLME
MOZenu nNo KayecTsy u3 paboThbl.

11. OTcopTupyriTe Beca NpU3HaKoB AN MOOENM NOrMcTuyeckon perpeccum m3 scikit-learn, nonydernHon s n. 7.
Kakne cnosa 13 BCTpeyaloLmnxcsi B BbIOOPKe NMET Haubonbluee/HauMeHbLLee BNUAHME Ha 3HAYEeHUe Lenesom
nepemeHHon? MNMponHTepnpeTnpymnTe NONyYeHHbIN pesynbTar.

[na oueHuBaHMs pe3ynbTaToB OOy4YeHMs Ha 3K3aMeHe  ucrnonb3yeTcs 4-6annbHas Lwana:
«OTIIMYHOY, «XOPOLLOY, «YOAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLeHMBaHWUSI pe3ynbTaTtoB 0by4YeHusl.

Kputepun oueHnBaHus Lkana oueHok

Obyyvarowuticss 8 nosiHol mepe erniadeem MOHIMUUHbLIM arnapamom Ominu4Ho
OaHHoU obnacmu HayKku (meopemuyYyeckuMU OCHO8aMU OUCUUMIIUHBI),
cdan ece npakmu4yeckue U JsiabopamopHbie pabombi, cpedHee
Konu4yecmeo  fpasuslbHbIX OMEemo8 Ha B80MpoCbl  Mecmos
npesbiwaem 80%.

Obyyarowuticss enadeem noHIMUUHbIM anrnapamom 0aHHoU obnacmu Xopouwo
HayKu (meopemu4ecKuMu ocHosamu OUCUUMIIUHBI), HO He cOasl 0OHYy
npakmu4eckyto unu nabopamopHyto pabomy, cpedHee Konu4ecmeo
fpasusibHbIX 0MBemo8 Ha B80rpOoCbl MmMecmo8 Haxooumcsi 8
Ouana3oHe70-80%.

Obyyvarowutics democmpupyem HeysepeHHoe enadeHue Ydoesnemeopu-
MOHAMUUHBIM annapamom OaHHoU obnacmu HayKu mersibHO
(meopemuyeckumu  ocHogamu  OucyuruHel), He cdan  0se
npakmu4yeckux unu nabopamopHbix pabombi, cpedHee Konu4ecmeo
MpasuribHbIX 0MEEemo8 Ha B80MpoChl mecmos Haxooumcs 8
OQuana3oHe60-70%.

Obyyarowutica OeMoHCcmpupyem ompbI8OYHbIE, hpazmeHmapHble | Heydosrnemeopu-
3HaHus, doriyckaem 2pybbie owubKu, He cdan 6onee 08yx mesibHO
npakmu4eckux unu nabopamopHbix pabombl, cpedHee Konu4ecmaso
rpasusibHbIX 0Meemos Ha 80rpockli mecmos meHee 70%.



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

