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9. Llenu 1 3agaymn y4e6HOM ANCLUUNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 181151H0MCH:

- TeopeTu4eckas U npakTuyeckas NoAroToBka CTyAEHTOB K pa3paboTke MpUoXeHWn Ha
a3blke Python;

- pELLEeHUNs LWMPOKOro Kpyra 3agay MallMHHOMO 0by4eHus.

3adayu y4ebHoU OuCyuUnuHbI:

-chopMmnpoBaTb TEOPETUYECKNE 3HAHUSA U MPAKTUYECKME HaBbIKM B 06nacTy Mcnonb3oBa-
HUA BO3MOXHOCTen Python aons aHanusa gaHHbIX, KA4eCTBEHHOW BU3yanusauum u anropuTtmos
MaLUMHHOro oby4yeHus;

- NpnobpecTn HaBblkn paboTbl ¢ Bubnmotekamm Scikit-Learn n TensorFlow;

- NpMOBPECTN ONbIT PELLEHNSA NMPON3BOACTBEHHbIX 3a4au.

10. MecTo y4ye6HOM AucuunnuHbl B cTpyktype OOI: ancuunnuHa «lMNpuknagHoe malnHHoe
obyyeHune Ha a3bike Python» oTHoCKTCS K BapmatMBHOM YacTtu 6noka b1.

AucumnnuHa senseTca nocnegyowen Ang Taknx ANCUMninH Kak « IHpopmMaLumOHHbIe TEXHOMO-
N B 3KOHOMUKeY, «/HMPOPMaLMOHHbIE CUCTEMBbI B 3KOHOMUKE». 3HAHUSA, NOSTyYeHHble B Xoae
N3yYyeHus ANCUMNNNHBI, UCMONb3YylTCa Ana HanucaHna BKP.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuMHe/Moayno (3HaHUA, YMeEHwUs,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3ynbTaTaMyU OCBOEHUA obpa3oBaTenbHOMN
nporpamMmbl (KOMNETEHUUSMU) U MHAMKATOPaMM UX AOCTUXKEHUA:

Kog | Hassanue kom- | Kopabl | MHoukaTopbl MnaHvpyemble pe3ynbTaTtbl 06yyeHus
neTeHuun
MK-4 |CnocobeH wuc-| NK—4.3 |lNpumeHsieT |3Hameb:
nonb3oBaTb AN COBpEMEH- |- MeTOAbl MpeaBapuTenbHON 06paboTku
pelleHus aHa- Hble npo- |- MeToAdbl 0T6opa NHAOPMATMBHbBIX NPU3HAKOB;
AMTNYECKUX U rpaMMHble |- MeToAbl KnaccudukaLumy;
NpUKnagHbIxX cpeactea - MeToAbl PerpeccMoHHOro aHanuaa
3afja4y  coBpe- XpaHeHus u|- MeToAbl aHanm3a TEKCTOBbIX AaHHbIX.
MEHHbIE TeXHu- obpaboTtkn | Ymems:
yeckne  cpefn- coumanbHo- |- aHanuMauposaTb MHOrOMepHble AaHHble M npeofonesaTb Bbl-
cTBa WU WHAOP- 3KOHOMUYE- |uYncnuTenbHble NPOBneMbl, CBA3aHHbIE C BbICOKOW Pa3MeEPHOCTbIO
MaUNOHHbIE CKOM WH- | JAHHBIX;
TexHornornm dopmaummn | Bnademe:
Ona  pelle-|- HaBblkaMu MOCTPOEHMSA M MPOBEPKM KayecTBa MoAernen MallnH-
HUS  aHanu-|Horo oby4eHus;
TUYECKMX WU |- HaBblkaMWu MHTeprpeTauun NofyyYeHHbIX pesynbLTaToB B TEPMU-
nuccnegoBa- |Hax MpuUKNagHon obnacTy C uenbio MONy4YeHUs HOBbIX 3HAHUA Y
TenbCKNX BbIBOZIOB;
3agay
MK—4.4 |NcnonbsyeT |3Hame:
COBpPEMEH- |- BO3MOXHOCTW aKTyarnbHbIX anroputMOB MalUMHHOrO 0By4eHwus,
Hoe MO ans|KoTopble LUMPOKO MCNOMb3YKTCA Ha MPaKTUKe, OCHOBHbIE Cdepbl
peLueHus NX NPUMEHEHUS;
3KOHOMUYe- | YMmems:
CKMX  3ajay|- NpUMEHHATb MeTOA4bl MaLUMHHOIO 0by4YeHWs Npu pelleHun 3agad
OLIEHKM pUC-|B pasnuyHbIX NPUKNaaHbIX
Ka obnacTtsx;
— ncnonb3oBaTtb bMbnunoTeku s3bika Python ans noctpoeHns mo-
Aenen MaLlMHHOro oby4veHus;
enadems (MMeTb HaBbIK(K)):
- Mcnonb3oBaHus bnubnuotek a3bika Python ans noctpoexus
cucTteMm, obyyarLmxcs no npeueaeHTam.

12. O6beM agncuUnNnuHbI B 3a4eTHbIX eauHuuax/yac. — 3 3ET/ 108 vac.
dopma NpoMeXXyTOYHOM aTTecTauum 3a4eT C OLIEHKOM



13. TpynoemkocTb NO BMAam y4ebHom paboTbl

TpynoemMkocTb

Bug yuebHol paboTbl

o cemecTtpam

Bcero

Ne cemecTpa 7

AyanTOpHbIE 3aHATUSA 48

48

nekuum 24

24

B TOM Yucne:

npaxkTn4eckue 24

24

CamocTosiTensHada paboTa 60

60

CDopma npomex(yTquon arrecraumnm

Ntoro: 108

108

13.1. CoagepkaHue AUCLUUNIINHBI

Ne n/n

HanmeHoBaHue pasgena
OVNCUNNIINHBI

CopepxaHue pasaena AUCUMNNUHLI

Peanunsauyus
pasgena guc-
UMNNWHbBI C MOo-

MOLLbIO OHMNAaWH-
Kypca, QYMK*

1. Ilekumn

1.1

BBeneHue B MalLMHHOE
06y4yeHne. OCHOBHbIE
onpeaeneHns n NOCTaHOBKU
3aga4y. O630p OCHOBHbIX
HeoOxoaMMbIX BrbnmnoTek
a3blka Python.

OcCHoBHbIe 3Tarnbl pelleHns 3a4a4m aHanmaa JaHHbIX.
Mpumepbl NpyknagHbix 3agady. Bugbl o6yyeHus: ¢ yum-
Tenewm, 6e3 yuntens, c nogkpenneHnem. OCHOBHLIE
TUNbI 3a4a4: 3agada knaccudumkaumm, 3agada perpec-
cuun, 3afava knacrepusaumm, 3agada nNporHo3npoBa-
HUA, 3agada paHxnpoBaHus. OCHOBHbIE NPOBGNeEMbI
MaLLMHHOIo 0byYeHus: He4OCTaTOYHbI 0ObeM 00Y-
YaroLen BbIGOPKM, NPONYCKU B AaHHbIX,NepeobyveHune

1.2

PelleHune 3agaym perpec-
cun

MeTon HaMMeHbLUMX KBagpaToB. VIamepeHune ombku
B 3agadax perpeccun (MSE, RMSE , MAE, R 2 ). MHo-
romepHas perpeccusi, npobnema MynbTUKONNIMHeEap-
HocTW. Perpeccusi, NnuHerHas no napameTtpam, nonu-
HOMWanbHas perpeccusi. PeweHne npobnembl nepe-
00yyeHus: L1- perynspusaums (Lasso), L2- Perynsapu-
3aumnsa (rpebHeBas perpeccusi), anacTudHasa ceTb.
HacTtpoiika runepnapameTpoB anropMTtMa C NOMOLLIbO
N-KpaTHOW NEepPEKPECTHON MPOBEPKMN.

1.3

Peluenne 3apgaumn
Knaccudbmnkaumm.

JlnHetHaa mopenb knaccudukauuun. Jloructnyeckas
perpeccusi Kak NUHEWHbIN KraccudukaTop. PyHKUUA
notepb (owmbok knaccudukaumm). Jlorncrtmdeckas
dyHKUMA noTepb € yyeTtoM L2- perynspusauuun. Uc-
Nnofb30BaHWe MONMMHOMUArbHbBIX NMPU3HAKOB ANsl Henu-
HeliHoro pasgeneHus. Confusion matrix (matpuua
owmnbok knaccudukauum). MeTpukm KadecTBa Knac-
cudpmkaumm: accuracy (Jons npaBuIibHbIX OTBETOB),
precision (TodHocTb), recall (nonHota), F1- mepa.
AUC-ROC —nnowagb nog kpusor owmbok. MeTtpuye-
ckas knaccudmkaumss - metoq Onvbkamwmx cocepen
(kNN). WMcnonb3oBaHne HavnBHOM GanecoBckonm mope-
v ans knaccudpmkaumm

1.4

[peBoBunaHble Mogenu:
[epeBbs peLLeHNN,
CryYanHbIn nec

OTanbl NOCTPOEHUS OepeBa pPeELUeHUn, BbIOOp KpuTe-
pus TOYHOCTM MpOrHo3a. Tuna BeTBNeHusa. MeTpuku
BETBMEHMS HAa OCHOBE MpupocTa MHdopmauun (anro-
putMm ID3), HopmanuaoBaHHOIO MpUpoOCcTa MHgopMa-
umm (anroputm C4.5), ungekca [KvHM (anroputm
CART). lNpaBuna pas3bueHus. MexaHu3am oTceYeHus
aepesa. Kputepum octaHoBa anroputma (MUHMMarnb-
HOE 4MCNO OOBLEKTOB, MPU KOTOPOM BbIMOJIHSAETCS
pacuienneHne , MMHMManbHOEe YNCNO OOBLEKTOB B NK-
CTbsIX, MakcumarnbHasi rnybuHa pepebeB. [lepeoby-
YeHve peliarwmx gepeBbeB. CryyanmHbin nec. O0y-
YeHue crnyyarHoro neca. [JoCTOMHCTBa U HegocTaTku
cnyYanHoro neca

1.5

AHcambnu mogenen bar-

BarrvHr, cnyyaviHbIv nec kak npumep 6arrmHra. barrmHr




TUHT, OYCTUHT, rpagueHTHbI
OyCTUHI

NUHeNHbIX knaccudmkatopoB. byctuHr. Adaboost anga
aHcambns 13 npocTbiX AepeBbeB (nHen). CpaBHeHWe
pe3synbTatoB OycTuHra ansi crnabblX M CUMbHbIX MOAe-
nen. 'pagneHTHbIN BYCTUHr. [pagneHTHbIN BYCTUHT B
3apadve perpeccuun. pagmeHTHbIn BycTUHr B 3agade
knaccudukaummn. MpagueHTHbIn OyCTUHT Hag OepeBb-
AMM.

1.6

AHanms TEKCTOBbIX AaHHbIX

MpeacTtaBneHne TEKCTOBLIX AaHHbIX B BUAE «MeLlKa | -
cnoBy». Ctoncnoea. MacwtabupoBaHue gaHHbIX C Mo-
mMoubto tf-idf. Mogens «mellka cnoB» ans nocnenosa-
TENbHOCTEN M3 HECKONbKUX CNoB (nrpamm) MpoaBuHy-
Tas TOKeHu3auusi, CTEMMUHI 1 nemmaTusauus Mope-
nMpoBaHME TeM UK KnacTepu3aumsi OOKyMeHToB. Jla-
TEHTHOE pa3MelleHue Oupuxne

2. MNpakKTu4yeckue 3aHATUA

2.1

BBeneHne B MalLMHHOE
06y4yeHne. OCHOBHbIE
onpeneneHus N NOCTaHOBKM
3agad. O630p OCHOBHbIX
HeobxoanMbIx bubnunoTtek
a3blka Python.

Bubnnoteka NumPy gns onTUMU3NPOBAHHbLIX BbIYUC- | -
NEHWN Hag MaccBamu OaHHbIX. BBegeHne B maccumBbl
oubnuotekn NumPy. BbiNnonHeHWe BbIMUCNEHWIA Hang
maccmBamyn  6ubnuotekn NumPy, yHuBepcarnbHble
dyHKkuMM Onepauun Hag AaHHbIMKM B OMGnmoTteke
Pandas. O6paboTka OTCyTCTBYIOLUX AaHHbIX. Arperu-
poBaHMe M rpynnupoBka. Buayanusauusa ¢ nomoLLbio
oubnuotekn Matplotlib. JlnHenHble rpadukm, ana-
rpaMmMbl paccesiHus, TMCTOrpaMmbl, TPEXMEPHLIE rpa-
dmkn. 3HaKOMCTBO ¢ BUBNMOTEKON MaLLMHHOIO 0by4e-
Hust Scikit-Learn. M'vnepnapameTpbl 1 NpoBepka kade-
ctBa Mopgenu. WseneveHne npusHakoB (Feature
Extraction). TlMpeobGpa3soBaHus npusHakoB (Feature
transformations): kKognpoBaHue HEYMCNOBbIX OAHHbIX,
HOPMMpOBKa M KanubpoBKa, 3arnoSfIHEHME MPOMYyCKOB
Bbibop npwusHakoB (Feature selection): cratuctude-
CKMe Moaxofbl, BM3yanusaums, otbop C Mcnonb3oBa-
HMEM Mofenen.

22

PelleHve 3agaun perpec-
cun

Pa3bop npumepa NocTpoeHuss MOAENMN NMHENHON pe- | -
rpeccun Ons 3agadvm npeackasaHus BernocunegHoro
Tpacmka OTOOp M KOAMpPOBaHUE NpuU3HaKoB. Buayanb-
HOe CpaBHEeHWe OOLLero n npeackasaHHOro MoAenbio
Tpaduka. [Nposepka Ka4ecTsa.

23

Peluenne 3apgaumn
Knaccudbmnkaumnm.

Pa3bop npumMepa NocTpoeHUss MOLENWN NOrMCTUYECKON | -
perpeccumn Ons 3agadv npeackasaHusi OTToKa KIMeH-
ToB MOGunbHoro onepatopa. OT6op u kogupoBaHue
npu3HakoB. [lpoBepka kadecTBa MoAEeNM C MOMOLLLIO
nepekpeECTHON NPOBEPKN.

24

[peBoBunaHble Mogenu:
[epeBbs peLLeHNN,
CryYanHbIn nec

Pa3Gop npvmepa nocTpoeHuss Modenu aepesa pelie- | -
HUIA ONS 3agadv npeackasaHus ucxoga dyT6onbHoOro
mMaTya. AHanu3 OepeBbeB, MOMy4YeHHbIX NP UCMOrb-
30BaHMM pasnNUUHbIX MeTPUK. [locTpoeHne Moaenu
cny4yaiHoro neca Ha npuMepe 3agjadyv KpeauTHOro
ckopuHra. KoaupoBaHMe MPU3HAKoB W 3anorfiHeHue
NPONYLUIEHHbIX AAHHbIX.

25

AHcambnu mogenein bar-
TVHT, OYCTUHT, rpagneHTHbIN
OyCTUHI

Pa3bop npvmepa NOCTpOEHUs MOLENWU TPagMEHTHOrO | -
OycTMHra Ansi 3ajaym pacno3HaBaHUS PYKOMUCHbIX
uncp us 6udnmotekn MNIST.

26

AHanms TEKCTOBbIX AaHHbIX

Pasbop npuvMepa MOCTPOEHWs MOAenu aHanvsa Tek- | -
CTOBbIX JaHHbIX AN 3a4a4un onpeneneHns ToHarnbHo-
CTV KMHOOT3bIBOB.

13.2. Tembl (pa3aensbl) AUCLUMNNUHBLI U BUAbI 3aHATUN

Buabl 3aHATWI (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl c
MOCTOsITENbHAs
n/n (paspena) AuCLMNINHGI Jlekumu MpakTuyeckme amocToATerbHa Bcero
paboTta
1 BBeneHve B MalLMHHOE 4 4 10 18




06y4yeHne. OCHOBHbIE
onpeaeneHns 1 NoCTaHOBKU
3aga4y. O630p OCHOBHbIX
HeoOxoaMMbIX BrbnmnoTek
a3blka Python.

2 PelleHune 3agaymn perpeccum 4 4 10 18

3 Peluenne 3apgaumn 4 4 10 18
Knaccudomnkaumm.
[peBoBnaHbLle MoAeENMN: 18
4 | OepeBbs pelleHun, 4 4 10
CryYanHbIn nec
AHcambnun moaenen Barruhr, 18
5 _ 4 4 10
OYCTUWHT, rpagUEHTHbIA BYCTUHT
6 | AHanu3 TEKCTOBbLIX JaHHbIX 4 4 10 18
NToro: 24 24 60 108

14. MeToaun4yeckme ykasaHus ans oby4arolmxcsa no 0OCBOEHUIO ANCLUNSINHDBI:

YcnewHoe mnsydeHne Kypca TpebyeT OT CTyAeHTOB MOCELLUEHUS NEKUMA U CUCTEMATUYECKOro
KOHCMEKTMPOBaHNS y4ebHOro martepmana. OCBOEHME N OCMbICIIEHNE TEPMUHONOMMN U3y4aeMom
ancumnnuHbl. Matepuanbl NEKUNOHHbBIX 3aHATUIN creayeT CBOEBPEMEHHO NOAKPENNATb npopa-
BGOTKOM COOTBETCTBYIOLMNX pa3genoB B y4ebHUKax, y4ebHbIX Nocobusax, Hay4HbIX CTaTbsSX U MO-
Horpagusx, B COOTBETCTBUM CO CMIUCKOM OCHOBHOW M OOMOSHUTENbHOW NuTepaTtypsbl. [JJononHu-
TenbHasa npopaboTka n3y4yaemoro maTepuana npoBoAUTCS BO BPEMS MPaKTUYECKMX 3aHATUN, B
X04e KOTOPbIX aHanu3npyeTcsl M 3aKpenmnsieTCs OCHOBHblE 3HaHMWS, MOMNyYEeHHble MO AUCUM-
nnHe.

Ha npakTtnyecknx 3aHATUAX NPUBETCTBYETCS aKTMBHOE yvacTne B OOCY>XAEHUM KOHKPETHbIX CU-
Tyauun, cnocobHOCTb HA OCHOBE MOSTYYEHHbIX 3HAHUN HaxoauTb Hanbonee addEKTMBHbIE pe-
LWEeHMs NOoCTaBMNEeHHbIX Npobnem, yMeTb HaxoauTb NOME3HbIN AONOMHUTENbHBLIN MaTepuan no
TemaTuke 3aHATUN.

CamocToaTenbHasa paboTta npegnonaraeT udydeHne TeOpeTMYECcKOro matepuana, HanvcaHue
nporpamMmm no Temam, U3yYEeHHbIM Ha JIEKLUNOHHbBIX M MPaKTUYECKNX 3aHATUSX.

N3yyeHne gucumnnuHbl npegnonaraeT Hanmume TEKYLLMX 1 NPOMEXYTOYHON aTTeCcTauni.

15. NepevyeHb OCHOBHOW MU AONOJIHUTENLHON NUTepaTypbl, PeCypcoB UHTEPHET, He0bXxo-
OUMbIX OJ1IA OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHag nuTeparypa:

Ne n/n McTouHuk

Pawka, C. Python n mawmHHoe oby4deHune: kpariHe Heobxoaumoe nocobre No HoBeLen Npeackasa-

1 TEnbHOW aHanuTuke, obsizatensHoe s 6onee rnyGoKOro NOHMMaHUA METOAONOMMN MalMHHOTO 06y4Ye-
HUs1 [ONeKTPOHHbIN pecypc] : pykoBoacTeo / C. Pawka ; nep. ¢ aHrn. JloryHoBa A.B.. — OnekTpoH. gaH. —
Mocksa : MK IMpecc, 2017. — 418 c. — Pexwum goctyna: https://e.lanbook.com/book/100905

WapgeH, b. KpynHomacutabHoe malumHHoe obyveHne BmecTe ¢ Python [BnekTpoHHbIN pecypc] : y4eb-

2 |Hoe nocobue / b. WapgaeH, 1. MaccapoH, A. bockeTTu ; nep. ¢ aHr. A. B. JloryHoBa. — QneKTpoH. AaH. —
Mocksa : MK IMpecc, 2018. — 358 c. — Pexwum goctyna: https://e.lanbook.com/book/10583

0) JononHWTeNbHas nuTepaTypa:

Ne n/n McTouHuk

dnax, IN. MawunHHoe oby4veHune. Hayka n MCKyCCTBO NOCTPOEHUST anropuTMOB, KOTOPbIE U3BIEKAIOT 3Ha-
1 HUS1 U3 AaHHbIX [OnekTpoHHbIN pecypc] / M. dnax. — OnekTpoH. gaH. — Mocksa : MK [Mpecc, 2015. —
400 c. — Pexwum goctyna: https://e.lanbook.com/book/69955

Kyk, O. MawmnHHoe oby4eHune ¢ ncrnonb3oBaHmem oubnmnotekm H20 [OnekTpoHHbI pecypc] / . Kyk ; nep.
2 |caHrn. Orypuosa A.b.. — 3nekTpoH. aaH. — Mockea : IMK Tlpecc, 2018. — 250 c. — Pexum gocTyna:
https://e.lanbook.com/book/97353

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIE pecypchl (0duumManbHble pecypchbl MHTEPHET) *:
Ne n/n Pecypc
1 | OnekTpoHHO-6MbnnotevHasa cucrema "JlaHb" - https://e.lanbook.com/




OnekTpOHHO-OMGNMoTeYHasn cuctema "YHuBepcuteTckas bubnmoteka online” -
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
Obpa3soBaTtenbHbi nopTan "ONekTpoHHbIM yHuBepceuTeT BIY". - hitps://edu.vsu.ru

16. MNepeyeHb y4eOHO-MeTOANYECKOrO 0o6ecneyeHust Ans CamoCTOATENIbHOMN paboTbl

Ne n/n NcTouHnk

BpuHk X., Puyapgac O., ®eepond M. MawmHHoe oby4veHue. -Cl16.: Mutep, 2017. -336 c.: Matepmansl k
kHure: https://github.com/brinkar/real-world-machine-learning

Mnac Ox. Bangep Python ans cnoxHbix 3agay: Hayka 0 AaHHbIX U MalnMHHOe oby4veHne. — CI16.: MNutep,

2 2018. — 576 c. Martepwmansl K kHure: https://github.com/jakevdp/PythonDataScienceHandbook
A.Miwonnep, C.I'engo - BeegeHune B MawmHHoe oby4veHne ¢ nomollbto Python. PykoBoacTeo ans cneuuna-
3 nuctoB no pabote ¢ gaHHbIMK — 2017 3NeKTPOHHbIA pecypc cBoboagHoro goctyna: https://owlweb.ru/wp-

content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoeobuchenie-s-pomoshhyu-python.-
rukovodstvo-dlya-specialistov-po-rabote-s-dannymi2017.compressed-1.pdf

17. O6pa3oBaTtenibHble TeXHONOrMU, UCNONb3yeMblie Npu peanusauum y4ebHOW AUCLMU-
NSIMHbI, BKMOYaA AUCTaHUMOHHbIe obpa3soBaTtenbHble TexHonorum (0OT, anekTpoHHoe
obyuyeHue (30), cmewaHHOe 0Gy4eHune):

Peanusauusa yyebGHOM aucuMnnvHbl NpeanonaraeT npuMeHeHne AUCTaHUMOHHBIX obpa-
30BaTenNbHbIX TEXHONOrMN (paboTy Ha obpasoBaTenibHOM nopTane «ANEeKTPOHHbIN YHUBEPCUTET
BI'Y» https://edu.vsu.ru).

18. MaTepnanbHoO-TeXHU4YeCcKkoe obecneyeHne AUCLUMIIUHDbI:

Y4yebHble ayguTopuu Ans npoBeaeHUs y4ebHbIX 3aHATUN (NEKLMOHHbIX, NPaKTUYeCKuX),
OCHalLleHHbIX 0b6opygoBaHMEM M TEXHUYECKUMU CpeacTBamMu obyyeHus: cneunanns3vpoBaHHas
mebenb, NPOEKTop, 3KpaH ANs NPOEeKTopa, KOMMNbIOTEP C BO3MOXHOCTbIO MOAKIYEHUS K CeTH
"MIHTepHeT", NpoBOAHOM MUKPOOH, KOMMIEKT aKTUBHbIX IPOMKOroBOpuUTENen

19. OueHo4Hble cpeacTBa Ans NpoBeAeHUs TeKyLen U NPOMEeXyTOYHOWN aTTecTauun

MopsOoK OLEHKM OCBOEHMS obydarolmmMuca y4eGHOro martepuana onpeaensieTcss co-
[epXXaHneM creayoLlmx pasaenos AUCLUUNIIMHBIL:

Ne | HanmeHoBaHue pasgena AucuMnnHbI Mupukatop(bl) gocTtu-
n/n (Moayns) KomneTteHums(n) KEHWS KOMMETEHLIMM OueHo4Hble cpeacTea
BeepneHve B malinMHHOE 0by4eHne.
OcHoBHbIe onpeaeneHnst U NocTaHOB- NK-4 NK-4.3
1. kn 3agad. O630p OCHOBHLIX HEOOXO- NMK-4.4 KM Net
OnMbIx 6mbnuoTek s3bika Python.
) PeweHune 3agayn perpeccumn NMnK-4 MK-4.3 KM Net
MNK-4.4
3 PeweHuve 3agaym knaccmudmkaumn. NK-4 HE : :2 KUM Net
4 [peBoBnaHbIe MOOENN: AepeBbS pe- NK-4 NK-4.3 KM Net
" | WeHuK, cny4ariHbin nec NK-44 B
5 AHcambnn moaernen BarruHr, 6ycTuHr, NK-4 NK-4.3 KUM Net
rPagveHTHbIN BYCTUHT NK-4.4
6 AHann3 TEKCTOBbIX JaHHbIX NK-4 NK-4.3
. MNK-4.4
MpomexyToyHas aTTecTtaums KM Ne2
dopma KOHTPONS — 3a4€T C OLIEHKON )

ypOBeHb 3HaHWi CTyAeHTa onpepnendaeTcd OouEeHKaMu: «OTJIMHHOY, «XopoLluoy»,
«yaoBNeTBOPUTESIbHO», «HEeYyOBJIETBOPUTEITbHO».




CooTHOLLEHME NokasaTenen, KpuUtepmes U LWKalbl OUeHUBaHUA pe3ylibTaToB 06yqu|/|9|.

YpoBeHb cop-
KpuTepum oueHnBaHnsa KOMnNeTeHUnin MUPOBaAHHOCTU LLIkana oueHok
KOMMeTeHUun
MonHbIN, ncyepnbIBalOLWUN, apryMeHTUPOBaHHbIA OTBET Ha BCe BONPOCHI U | [1oebitueHHbIl OmnuyHo

3apgaHnsa KMMa. OTBeTbl LOMKHBbI OTNMYATLCA FOMMYECKOW MocredoBa- | yposeHsb
TENbHOCTbIO, YETKOCTbIO B BbIPaXXEHWUM MbICren U 06OCHOBAHHOCTLIO Bbl-
BOJOB, JEMOHCTPUPYIOLLUX 3HAHUE UCTOYHMKOB OCHOBHOW W AOMOMHUTESb-
HOW nuTepaTypbl, MOHATUMHOrO annaparta U yMeHUs UMW MOfb30BaTbCA
npu oTeeTe.

MonHbIN, ncyepnbiBaOLLMIA, apryMeHTUPOBAHHLIN OTBET Ha BOMPOCHI U 3a- | ba3oekil yposeHsb Xopowo
Aanusa KMMa. OTBeTbl JOIMKHbBI OTNIMYATBLCS FTOMMYHOCTBIO, YETKOCThIO, 3Ha-
HMEM MOHATUMHOro annapata u nutepatypbl No KUMy npu HesHauuTernb-
HbIX YNYLLEeHNSX Npy OTBETAaX.

HenonHeix 1 cnabo aprymMeHTUpOBaHHbIA OTBET, AEMOHCTpUpywmx o6- | Topozosskil ypo- Ydoenemeopu-
Liee npeacTaBfieHNe N 3reMEHTapHOE MOHUMAHME CyLLEeCTBa MOCTaBMEH- | BEHb meribHO
HbIX BOMPOCOB, MOHATUAHOIO annapaTta 1 0bsa3aTensHOM NUTEepaTypbl.

OOyvarowmncsa 4eEMOHCTPUPYET HE3HAHWUU U HEMOHUMAHWUM CTYAEHTOM Cy- - Heydosnemso-
LecTBa 3agaBaeMbix BonpocoB 1 3aganns KMMa. NMpu BbicTaBNeHUn He- pumerssHO

yﬂOBﬂeTBOpMTEHbHOVI OLUEHKHN, npenogaBaTtesib OOJDKEeH 00BACHUTD CTy-
OEHTY HEOOCTaTKM ero oTeera.

20. TunoBble oUeHO4YHbIE cpeaAcTBa U MeToAUMYeCKMe MaTtepuanbl, onpegensirowme npo-
ueaypbl oLueHUBaHUA

20.1. TeKyWw M KOHTPOJSIb yCNeBaeMocCTun

KoHTpornb ycneBaeMocTu No AUCLMNIMHE OCYLLECTBNAETCSA C NMOMOLLbIO CrieayoLmX OLEHOUYHbIX
CPEeacTB:
KM Ne1
Mpumep NpakTUYecKoro 3agaHusa Ansa Tekylen attectauum

MpakTnyeckoe 3agaHne MocBsLEHO paboTe C TEeKCTOBbIMM AAHHLIMU U KaTeropuanbHbIMU NpU3HaKaMm
n 3agadam GuHapHOM Knaccudmkauun. B pamkax OaHHOro 3afaHus HYXXHO pewwnTb 3agady OvHapHowm
Knaccudpmkaumm gna npeackasaHnsa ypoBHSA 3apaboTHOM nnaTbl MO TEKCTY 0ObABNEHUS O BakaHCUKN Ha
npumMmepe Habopa AaHHbIX C COpeBHOBaHUA Ha Kaggle.

1) Pa3berite nony4nBLLytoCs BbIGOPKY Ha 0OyYatoLLyo 1 KOHTPONbHYHO B COOTHOLWeHun 70/30

2) Co3gante TeKCTOBOE onncaHne o6BbEKTOB 0OyyatoLen U KOHTPOSbHOW BbIGOPOK, 06beanMHUB 3Ha4Ye-
HUS1 BCEX NPU3HAKOB Kaxkaoro obbekTa BbIOOpKM Yepe3d cumBorbl npobena. [ocne aToro nony4urte npu-
3HaKoBOEe oOnuncaHne OOBLEKTOB, OCYLIECTBMB BEKTOPU3ALMIO MOMYYMBLUMXCA TEKCTOB MpU MOMOLLM
CountVectorizer, 06y4nB ero Ha oby4atoLLen BbIGopke 1 NPUMEHUB Ha TECTOBOW.

3) ObyumTe normcTmyeckyto perpeccuto n3 mogynsa sklearn ¢ napameTpamm No ymonyaHuto Ha obydato-
LLen BbIOOpKE:

4) Bbluncnute 3HaveHna ROC-AUC, F-mepsbl, a Takke NnocTponTe Matpuuy owmnbok Ha TeCTOBOM BbIGOp-
Ke.

5) OtcopTupyinTe Beca npusHakoB Ana mogenu. Kakve crnoBa M3 BCTpevalowmxcsa B BblbOpke nmetoT
Hanbornbluee/HauMeHbLLEE BUSIHUE Ha 3HAYeHMe LeneBon nepemeHHon? NponHTepnpeTupyinTe nony-
YEeHHbIN pesyrnbTar.

6) Cospaiite TEKCTOBOE OnMcaHne o6bEKTOB oby4vatoLLen N KOHTPOSbHOW BbIGOPOK, 06beaAnHMB 3Ha4Ye-
HWUS1 BCEX NPU3HAKOB Kaxkaoro obbekTa BblIOOpKM Yepe3d cumBorbl Npobena. Nocne aToro nony4ute npu-
3HaKoBOe onucaHue obbekToB, BbluMCMB BekTop tf-idf ansa kaxpgoro obbekta nomowm TfidfVectorizer,
o6yunB ero Ha obyyatoLlen BbIGOpKE U NPUMEHMB Ha TECTOBOW.

7) 3aHoBO 06y4MTE MOAENb

8) Bbiuncnute 3HaveHnss ROC-AUC, F-mepbl, a Takke NOCTPOUTE MaTpuuy OLWMOOK Ha KOHTPOSbHOW
BblGOpKe..

9) CpaBHUTE 3HAYEHNS METPUK 13 N. 8 CO 3HAYEHUAMMW, NONYYEHHbIMU B M. 4, U CPaBHUTE COOTBETCTBY-
loLLMe Moaenu rno KavyecTsy n3 paboTbl.

10) OTcopTupyinTe Beca NpM3HAKOB ANA MOAENW nornctudeckon perpeccum mns scikit-learn, nonyyeHHon
B n. 7. Kakne crnoBa 13 BCTpevatoLLmxcs B BbiIOOpKe nmeloT Hanbonbluee/HaMMeHbLLee BNNAHWE Ha 3Ha-
YyeHue ueneBov nepemMeHHon? MNponHTepnpeTMpymTe NomnyYeHHbIn pesyrnbTar.




Kputepumn oLeHKu:

OueHKa «OTNMYHO» BbICTABNSETCS CTYAEHTY, €Cni CTYAEHT Mokasarn 3HaHWe TeopeTU4ecKoro
maTtepuana, npoBeaeH aHanus,faHHble akTyarnbHbl, CAenaHbl BbIBOAbI.

OueHKa «XOpOLLO» BbICTABMSAETCS CTYAEHTY, €Cnn CTYAEHT Nokasar 3HaHWe TEoPEeTUYeCcKoro Ma-
Tepuana, NnpoBeAeH aHanuns, AaHHble akTyarnbHbl, caenaHbl BblBOAbl, OTAENbHbIE HETOYHOCTM.

OueHKka «y[ooBnNeTBOPUTENbHO» BbICTABMNAETCA €CNK CTyAEHT rnokasan 3HaHWe TeopeTU4ecKoro
maTtepuvana, faHHble He akTyarbHbl.

OueHKka «Hey[ooBMEeTBOPUTENbHO» BbICTABMNSETCA CTYAEHTY, €Cn He MNPOAEMOHCTPUPOBAHO
BraJieHne TeopeTUYecKMM MaTepuarioM, OTCYTCTBYeT aHanus, NpeAcTaBreHHbl paccyXaeHus obLiero
XapakTepa.

20.2. NpomexyToyHana aTrecTayus

MNpomexxyToyHas aTrectaumsa no AUCLMMNIMHE OCYLLECTBMAETCA C MOMOLLbIO CrieayloLwwnx oue-
HOYHbIX CPEACTB:
KM Ne2

lMepeyeHb BOMPOCOB K 3a4eTy

1. OCHOBHbIE NOHATMA MaLUMHHOIO 06y4eHns. OCHOBHbIE NOCTAaHOBKM 3agaud. [pumepsbl
npuKnagHbIX 3agau.

2. JlnHerHble MeToabl Knaccudmkaumm 1 perpeccun: yHKLMOHarbl Ka4ecTsa, MeTobl
HaCTPOWKN, OCOBEHHOCTU NMPUMEHEHNSI.

3. MeTpukn kayecTBa anropuTMOB perpeccum 1 Krnaccudukauuu.

4. IlnHerHasa perpeccus. [pocTas MHOroMepHas perpeccus. Perpeccusi ¢
nonuHomMuansHbIMU NpusHakamu. Metoabl perynapusaugun: Ridge, Lasso, ElasticNet.
5. INoructnyeckas perpeccus.

6. depeBbsa pelleHnid. MeToabl NOCTPOeHUs AepeBbeB. VX perynsapusaums.

7. Komnosnuumn anroputMoB. PasnoxeHne owmbkn Ha cmelleHne n pasbpoc.

8. Cny4anHbIv nec, ero 0cOBeHHOCTH.

9. NpagmeHTHbIM BYCTUHT, ero 0COBEHHOCTM NPU NCNONBb30BaHWUM LEPEBLEB B KAYECTBE
6a30BbIX anNropnTMOB.

10. AHanu3s TekcToB. MacwTtabupoBaHue aaHHbIX ¢ noMoubio tf-idf. Mogenb «mellka cnoB»
Ans n-rpamm.

Kputepumn oueHKu:

- OueHKa «OTJIMYHO» BbICTaBNAETCA CTyAEeHTY, eClnun AaH NOJHbIN, VIC‘-IepI'IbIBaIOLLI,VIVI, apry-
MeHTI/IpOBaHHbIIZ OTBET Ha BCe BOMNpPOCHI 1 3afaHnA KMa. OTBeThl OOMKHbI OTANYaTbLCSA FTOrNMYECKOn
nocnenoBaTesibHOCTbHO, YHETKOCTbLIO B BblpaKeHUU MbICIen 1 06OCHOBAHHOCTLIO BbIBOOOB, AEMOHCTPU-
pyrownx sHaHne NCToO4YHUKOB OCHOBHOW 1 AONOSTHUTENbHOMN mMTepartyphbl, NMOHATUIHOIO annaparta un yme-
HUA UMW NOJ1Ib30BATbLCA MNMPU OTBETE;

- OLUEHKa «XopoLwio», ecnn aaH NOJTHbIN, I/IC‘-IGpI'IbIBGPOLLl,I/IVI, aprMeHTMPOBaHHbIVI OTBET Ha
BOMPOCHI 1 3agaHnA KNMa. OTBeThl OOIMKHbI OTNNYATLCA NTOrMYHOCTBIO, YETKOCTLIO, 3HAHWMEM MOHATUN-
HOro annaparta 1 nmtepartypbl No KMMy NpnU HE3HAYNUTESTbHbIX YNYLUEHUAX NpU OTBETAaX;

- OLIeHKa «yaoBIeTBOPUTESIbHO» BbICTaBNAETCA NP HENOJHbLIX U cnabo aprymeHTmnpoBaH-
HbIN OTBET, OEMOHCTPUPYHOLLNX o6u.|,ee npencrasrieHne n anemMmeHTapHoe rnoHnMMaHue cyliecrtsa no-
CTaBJ1IEHHbIX BOMPOCOB, NOHATUIHOIO annapara un obs13aTenbHOM nnTeparTtypbl;

- OuUueHKa «HeyooBneTBOpUTeribHO», eCrin O6y‘-|a|'0|.|.l,|/||7|CF| OEMOHCTPpUpyeT He3HaHUn N He-
NOHUMaHUN CTYOQEHTOM CyLlleCTBa 3aaBaeMblX BOMNPOCOB U 3adaHUA KNMa. I'IpM BbICTaBli€HUN HEYOO-
BHeTBOpMTeHbHOVI OUEHKW, npenoagaBaTtesib A0JTXKEH 00BACHUTL CTyAeHTy HeJOCTaTKu ero oTeeTa.



