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1. Kog ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBKu/cneynanbHOCTH:
02.04.02 dyHpaameHTanbHas nHopmMmaTuka U MHPOPMaLMOHHbIE TEXHOMNOIMMU
2. Mpodcdunb noaroTroBku/cneumnannsaums:

MalumHHoe obyyeHne N NHTenNNeKTyanbHble NHPOPMALNOHHBLIE TEXHONOMNK
3. KBanudukauma BbinyCcKHUKaA: MarucTp

4. dopma ob6y4eHus: oyHas

5. Kachegpa, oTBevarLan 3a peanmsaumio QUCLUNIINHBI:
MaTemaTnyeckmx MeToaoB UCCneaoBaHMs onepaunn

6. CoctaBuTENM NpOrpaMmmbl:
KawwupnHa NprHa JleoHngoBHa, JOKTOP TEXH. HAayK, npodeccop

7. PekomeHaoBaHa:

Hay4Ho-meTOoaM4YeCcKnmM coBeTOM pakyrnbTeTa NpuKnagHomn MmateMaTukm, MHPOPMaTUKA U
MeXaHWUKn

MpoTokon o pekomeHgauunm: Ne 6 oT 17.03.2025 r.

8. YuebGHbIn roa: 2025/2026 Cemectp(-bI): 1



9.llenu n 3apaum y4eO6HON ANCUUNIIUHDI

Llenb n3yyeHnsa gucumnnmHbi:

o3HakoMneHue dyaymnx cneynanmcToB B obnactu Data Science ¢ npoueccamu,
anropuTMaMmm n MUHCTPyMEHTaMn, OTHOCSLLMMUCA K OCHOBHbIM NPUHLMNAM MaLIUHHOIO
oby4eHuns

3agaym y4ebHON UCUUNNNHBI

—chopmMmpoBaTb TEOPETUYECKNE 3HAHUSA NO OCHOBaM MaLLMHHOro oby4eHnsa ons
nocTpoeHnsa hopmanbHbIX MaTeEMaTUYECKUX Moaenen, aHanunsa n obpaboTkm nHpopmaumm no
TemMaTuKe UccnegoBaHum;

—-BblpaboTatb YMEeHMsI N0 NPAKTUYECKOMY MPUMEHEHMIO METOA0B MALLUMHHOIO 06y4YeHNs
npu peLleHnn NpuKnagHbix 3agay B pasnnyHbix obnacTax, B TOM vucre npu paboTe ¢
OonbLWNMN JaHHBIMU;

—-BblpaboTaTb YMEHMS U HaBbIKWU MCNONb30BaHNA GubnmnoTtek asbika Python ans
pa3paboTkM MpuKNagHOro NporpamMmmMHoOro obecneyeHns Ha OCHOBE anropMTMOB MaLUMHHOIO
oby4eHus.

10. MecTo yyeb6HOM AncuMNIUHbLI B cTpyKType OOI:

AuncumnnuHa oTHocuTCA K o6a3aTenbHbIM AUCUUNIIMHAM BapyaTMBHOW YacTn 6a3oBOro uukna.
Ona un3yyeHuss kypca Heobxogumbl 6a3oBble 3HAHUS  UHMOPMAaTUKK, NMHENHOW anrebpbl,
MaTeMaTMYecKoro aHanusa, Teopum BepOATHOCTEW, MaTemMaTU4yecKoM CTaTUCTUKW, MEeTOAOB
onTUMM3aLmu.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUcCUUNIIMHEe/MOAYNO0 (3HAHUSA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NfaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTesibHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Kop( WugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KoMneTeHuuu bl)
MnK-1 CnocobeH ITK- AHanuzupyer u 3HATh:
npoBoANTL PaboThI 1.2 obpabatbiBaeT — METOABl  TPENBapUTENILHOH  00pabOTKH
no obpaboTke 1 MH(OPMALHIO 110 JaHHBIX (KOAMpPOBaHME, CTaHIApTU3ALMI U
aHTaenmeyq:?:Z:;o_ TeMaTHKe HOpMaiu3alys, YCTpaHEHHE BbIOPOCOB,
MHcopMaLMK HUCCIEI0OBAHUN. 3aIl0JTHEHUE TIPOITYCKOB);
pe3ynbTaTos — METO/bI otbopa WHQOPMAaTHBHBIX
nccrnegoBaHun HIPU3HAKOB;
— METOAbI KilacCu(UKaLNH;
— METOABI PErPECCHOHHOTO aHAIN3a
— METOAbI aHAJIN3a TEKCTOBBIX TaHHBIX.
YMETB!
— aHaATU3UPOBATh MHOTOMEPHBIE JaHHBIE U
MIPEOI0JIEBATh BEIYUCIUTEILHBIC
POOJIEMBI, CBA3aHHBIC C BBICOKOM
Pa3MEepHOCTHIO TaHHBIX;
BJaJeTh (MIMETh HaBBIK(N)):
— TIOCTPOEHHA M MPOBEPKH KauyeCTBa MOJeNeH
MalIMHHOTO O0YYEHHS;
WHTEPIPETalliy TOJly4eHHBIX pPE3yJIbTaTOB B
TEPMUHAX TPHUKIAJAHOW 00JacTh C  Leblo
NIOJTyY€HUs] HOBBIX 3HAHHH U BBIBOJIOB;
MK-4; | CnocobeH IIK- | Mcnons3yeT 3HaHUSA | 3HATH:
paspabaTbiBaTh 4.2 B obractu — BO3MOXXHOCTH AaKTYaJbHBIX  aJTOPHUTMOB
npoeccroHansHo- HCKYCCTBEHHOT'O MalIMHHOTO O0YYeHHs, KOTOPHIE IITHPOKO




OpPUEHTNPOBaHHbIE WHTEJICKTA, UCHONB3YIOTCSI Ha IPaKTHKE, OCHOBHBIE
nporpamMmmHble VHXEHEpUHU 3HaHWMH, cdepsl UX IPUMEHEHHUS,;
cpencrea " MAIIHHHOTO YMETh:
gg:g;’:(e"“’m Ha o0y4eHus UL — TPHUMEHSATH METOIBI MAIIMHHOTO
MHTENNEKTYanbHbIX pa3paboTku 00y4eHus Py PeLICHUH 3a1a4 B
MHGOPMALIMOHHbIX IIPUKIIAHOTO Pa3JINYHBIX MPHUKIAJHBIX 007aCTIX;
TEXHOTMOIM. [IpOrpaMMHOI0 —  HCIIONB30BaTh OMOTUOTEKH SI3bIKA
obecreyeH L. Python mst moctpoenus: moxenei
MAaIIHHHOTO O0YYEHUS;
BIIJETh (MMETh HaBBIK(H)):
WCIONIB30BaHMs OMONMHMOTEeK s3bika Python mns
MOCTPOCHUSI ~ cUCTeM,  OOyyaromuxcs 10
IPELEeACHTAM.
MK-5 CnocobeH IIK- | CoBepmieHCTBYeT W | 3HATH:
coBepLUeHCTBOBATL 5.1 paspabarsiBact — MOJIETM U  aNrOpuUTMbl  MAIIMHHOTO
n paspabarbiBath MOJEIHN u oOy4yeHust st paboTel ¢ OONBIIUMH
HOBbIS METOA, ITOPUTMBI JaHHBIMU,
MoAenu, anropuTmel, MALTHHHOLO yMET:
TexHonormm paboThbl
c GonbLIMMMU 00yueHus AJIA — MPHUMEHATH METOJbI MAIIMHHOI'O
[LaHHbIMU. paGoTsI Y oOyueHus gna pabotbl ¢ 6onblmmm
00IbIIKUMHU AaHHBIMK
JAHHBIMU.

12. O6bemM gucumniuHbl B 3a4eTHbIX eauHuuax/yuac.(s coomsemcmeuu ¢ y4e6HbIM MaHOM) —
5/180.

CDopma npomex(yTquoﬁ aTTeCTauMn sk3ameH

13. TpyRoeMmkocTb No Buaam yuyebHon paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne cemecTpa

KoHTakTHasa pabota

nexkumm 32 32

B TOM yumcre: npakTuyeckme

nabopartopHsle 32 32
CawmocTosiTensHasa pabota 80 80
[MpomexyToyHas atTectaums (9k3ameH) 36 36

UToro: 180 180

13.1. CopepxaHue gUCLUUNINHDI

n/n Peanusauus
pasgena
HanmeHoBaHue pa3gena ONCUMMNUHBI C
CopepxaHve pasgena AMCunnivHbl
ANCUUMNINHBI NOMOLLLbHO
OHNamnH-Kypca,
OYMK *
1. lekuum
1.1 BBeaeHue B MalLMHHOE OcHoOBHbIe aTanbl peLleHnst 3aga4yn aHannsa gaHHbIX. MalurHHoe
06y4eHune. OCHOBHEIE Mpumepsbl NpuknagHbix 3agad. Buabl obyvenus: ¢ 06y4eHune Ha
OnpefeneHnst U NOCTAHOBKM | yuuTenem, 6e3 yuntens, ¢ nogkpeneHnem. a3bike Python
3agau. OcHoBHble TUMNbl 3a4ad: 3agada knaccudukauum,
3afaya perpeccun, 3agada knacrepmsaumm, 3agada




NPOrHO3MpoBaHwus, 3agadya paHxuposaHus. OCHOBHbIE
npo6nemMbl MalWMHHOIO 06YYEeHWs: He4OCTaTOUHbIN
0bbem obyyvatoLLel BbIGOPKM, NPOMyCcKkn B
OaHHbIX,nepeobyveHne

1.2

Peluenne 3apaun
perpeccuu

MeToa HaMmeHblUMX KBagpaToB. M3mepeHue omnbku
B 3apayax perpeccun (MSE, RMSE , MAE, R?).
MHoromepHast perpeccus, npobnema
MynbTUKONNUHeapHocTU. Perpeccusa, nuHenHas no
napameTpam, nofMHomuanbHas perpeccus. PelueHune
npobnembl  nepeobydeHus: L1-  perynapusauus
(Lasso), L2- Perynspusauus (rpebHeBasi perpeccus),
anactMyHas ceTb. HacTpoWka r1nepnapameTpoB
anropyutMa C MOMOLLbI0 N-KPaTHOW MEepeKpecTHON
NPOBEPKMU.

MalumHHoe
obyyeHne Ha
a3bike Python

1.3

PelnueHnne 3apaun
Knaccudukaymm.

JInHenHaa mopgenb Knaccudumkaumn. Jlormctmyeckas
perpeccusi Kak NUHEWHbIN KkraccudukaTop. PyHKUUA
notepb (owmnbok knaccudmkaumm). Jlornctnyeckas
dyHKUMA noTepb C yvyeTtoM L2-perynapmsauumu.
Mcnonb3oBaHve nNONMUHOMUAINbHbLIX MNPU3HAKOB AN
HenuHenHoro pasgeneHus. Confusion matrix (maTpuua
owmnbok  knaccudpmkaumm).  MeTpukm  KayecTBa
Knaccudukaumm:  accuracy  (gons  npaBWMbHbIX
OTBETOB), precision (To4yHocTk), recall (nonHoTa), F1-
mepa. AUC-ROC -nnowagb nNoa KpMBOW OLUMOOK.
MeTpuyeckas knaccudmkaums - metoq Gnvkanwmx
cocenen (KNN). Wcnonb3oBaHue HanBHOM
GarecoBcKo Mogenu ans knaccudukaumum

MalumHHoe
obyyeHne Ha
a3bike Python

1.4.

JpeBoBnaHbIE MOAENN:
OEpPEBbS PELUEHW,
CrnyyYanHbIn nec

OTanbl  NOCTPOEHUs JepeBa  pelleHuin, Bblbop
KpUTepyst TOYHOCTM MpPOrHo3a. Tuna BEeTBMEHUS.
MeTpukn  BeTBNEeHMS Ha  OCHOBE  MpupocTa
uHopopmaumm (anroputm ID3), HOpmManu3oBaHHOIO
npupocTta uHdopmauuun (anroputm C4.5), mHOekca
bkvun  (anroputm  CART). [paBuna pasbueHus.
MexaHn3am otceveHus pepea. Kputepum ocTtaHoBa
anroputMa (MWHMManbHOe 4MCro OObLEKTOB, nNpwu
KOTOPOM BbIMOSIHAETCA pacLiensyieHne , MMHMManobHoe
4yncno o6bEKTOB B NUCTbAX, MakcMmarnbHas rnybuHa
AepeBbeB. [lepeobydveHve pellaloWmX OepeBbeB.
CnyyanHbin nec. OOyyeHne cry4amHoOro rneca.
[OoCTOMHCTBA M HegoCTaTKU CrlyYarlHoro neca

MalumHHoe
obyyeHne Ha
a3bike Python

1.5

AHcambnn mogenen
BarruHr, 6ycTuHr,
rpagneHTHbIN 6YCTUHT

BarruHr, cnyyarnHbiv nec kak npumep 63arruHra. barrmHr
NHerHbIX KnaccudgukaTopos. bycTuHr. Adaboost ans
aHcambnsa n3 npocTbix gepeBbeB (NHen). CpaBHeHue
pesynbtatoB OycTuHra ana cnabbix W CUMbHbBIX
mogdenen. [pagueHTHbln  OycTuHr. [pagueHTHbIN
OyCTUHr B 3agade perpeccun. ['pagmeHTHbI BYCTUHT B
3agave knaccudukaumun. MpagueHTHbIi OYyCTUHT Hag
AepeBbsAMU.

MawwwnHHoe
obyyeHne Ha
a3blke Python

1.6

AHanu3 TeKCTOBbIX AaHHbIX

MpeacraBneHne TEKCTOBLIX AaHHbLIX B BUAE «MeLlKa
cnoB». Cton-cnoea. MacwTtabupoBaHne gaHHbIX C
nomotlpbto tf-idf. Mogenb «mellka cnos» ans
nocnefoBaTenbHOCTEN N3 HECKOMbKMX CMOB (N-rpamm)
MpoaBuHyTast TOKEHU3aLMSA, CTEMMUHT U
nemmaTusaumsi

MogenupoBaHue TeM U KracTtepusauus LOKYMEHTOB.
JlaTeHTHOe pa3smelleHne Oupuxne

MawwnHHoe
obyyeHne Ha
a3blke Python

2. NlabopaTopHble 3aHATUS

21

O0630p OCHOBHbIX
HeobxoauMbIx GUbnnoTek
a3blka Python

Bubnmoteka  NumPy gma  onTuMu3MpOBaHHbIX
BbIYMCIIEHUIA Hag MaccvMBaMu AaHHbIX. BBegeHue B
MaccuBbI BumbnuoTteku NumPy. BbinonHeHuve
BblUMCNEHUA Hag maccuBamu 6Gubnmotekm NumPy,
yHuBepcarnbHble dyHkuun Onepaunv Hag AaHHbIMU B
oubnuoteke Pandas. O6paboTka OTCYTCTBYHOLLMX
AaHHbIX. ArpervpoBaHne 1M rpynnupoBKa.

MawwunHHoe
obyyeHne Ha
a3blke Python




Busyanusauna ¢ nomowbio 6ubnuotekn Matplotlib.
JInHenHble rpacoukn,  guarpammbl paccesHus,
rMcTorpamMmmbl, TpeXMepHble rpadumkn. 3HAKOMCTBO C
6ubnuotekon MmawwuHHOro 06yyeHus Scikit-Learn.
'MnepnapamMeTpbl M NpoOBepKa kayecTBa Moaenu

2.2 MoctpoeHune n otbop M3BnedveHne npusHakos (Feature Extraction). MalumHHoe

NpuU3HaKoB MpeobpasoBaHusa npusHakos (Feature obyyeHne Ha
transformations): kogupoBaHMe HEYMCNOBLIX AaHHbIX, | A3blke Python
HOpPMUpPOBKa W KannbpoBKa, 3anofiIHeHWe NPOMNyCcKOB
Beibop NpU3HaKoB (Feature selection):
cTaTUcTMyeckMe noaxodbl, Busdyanusauusi, oTbop ¢
MCNomnb30BaHNEM Modenen

2.3. PeuwleHwne 3agayn Pa3bop npumepa MOCTPOEHMS MoAenu IMHenHow | MawunHHoe

perpeccum perpeccumn ans 3agayu npegckasaHus BenocunegHoro | obyvyeHne Ha
Tpacduka a3blke Python
OT16op ® KoOMpOBaHME npu3HakoB. BwusyanbHoe
CpaBHeHMe  oblwero u npeackasaHHOro MoAernbio
Tpaduka. NpoBepka kayecTBa

24 PelwweHuve 3agaum Pasbop npumepa nocTpoeHus mogenu normctmdeckon | MawmHHoe

Knaccudukaumm. perpeccun Ana  3agadv  npegckasaHus  oTToka | obyveHne Ha
KNUWeHToB  MobunbHoro  onepatopa. OTtbop wu | s3bike Python
KoampoBaHue npu3Hakos. [poBepka kavyecTBa modenu
C NOMOLLIbIO NEPEKPECTHON MPOBEPKU.

25 [peBoBuaHble mogenu: Pasbop npumepa noctpoeHusas wMogenu AepesBa | MawuvHHoOe
AEPEBbA PELLEHNI, peweHnn Ona 3ajadvM  nNpeackasaHusl  mcxopa | obyveHme  Ha
ClnyyanHbIn nec dyTO0onbHOrOo Matya. AHanu3 OepeBbeB, MOJyYEHHbIX | A3blke Python

npv MCMONb30BaHUKN pasnuyHbIX MeTpuK. NocTpoeHne
MoOAEenn Cry4yamHOro neca Ha npuMmepe 3agadv
KpeouTHoro ckopuHra. KogumpoBaHue npu3HakoB U
3anofHeHNE NPONYLLEHHbIX AaHHbIX.

2.6 AHcambnu mogenen Pa3bop npumepa nocTpoeHust Mmogenu rpagueHTtHoro | MawmvHHoe
Barrunr, 6ycTuHr, OycTMHra Ans 3agadv pacrno3HaBaHWS PYKOMUCHbIX | obyveHne Ha
rPagveHTHbIN ByCTUHT undcpp us bubnmotekn MNIST. a3bike Python

2.7 AHanus TekcToBbIX AaHHbIX | Pasbop npumepa nocTpoeHus wmogenu aHanusa | MawwHHoe

TEeKCTOBbIX JaHHbIX AN 3agadv  onpegeneHvs | obydyeHne Ha

TOHaJIbHOCTU KNHOOT3bIBOB.

a3bike Python

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

HanmeHoBaHue Tembl

Buabl 3aHATWIA (YacoB)

Ne (pasgena) gucumnmuvHel
n/n CamocTosTenbHas
Jlekumu | MNpaktnyeckne | JNlabopaTopHbie Bcero
paboTta
BeBeneHne B mallnHHOE
1 oby4yeHne. OCHOBHble 4 4 10 18
onpegeneHnst 1 NOCTaHOBKU
3ajau.
O630p OCHOBHBbIX 10 18
2 | HeobxoauMbIX BUbnMoTek 4 4
a3blka Python
3 MoctpoeHune n otbop 4 4 10 18
NnpU3HaKkoB
4 | PelwieHuve 3aga4vn perpeccumu 4 4 10 18
PelueHnune 3apayn 10 18
5 4 4
Knaccudukaumu.
[peBoBMAHbIE MOOENN: 10 18
6 | AepeBbs peLleHunH, 4 4
ClnyYanHbIn nec
AHcambnu mogenen 10 18
7 | BarruHr, 6yctuHr, 4 4
rpagueHTHbIV BYCTUHT




8 | AHanu3 TEeKCTOBbIX AaHHbIX 4 4 10 18

NTtoro 32 32 80

14. MeToaun4yeckue ykasaHus ans oby4yaromxcsi N0 OCBOEHUIO AUCLIMNIIUHDI

[na nydwero ycBoeHMsi maTepvana CTyAeHTaM pekoMeHAyeTcs OoMallHss paboTa € KOHCnekTamu
nekuumn, npeseHTauusMu, BbINOSTHEHWE MPAKTUYECKUX 3afdaHun Ans camocToATenbHon paboThl,
BbINOSIHEHME nabopaTopHbIX paboT, UCNONb30BaHME PEeKOMEHOOBAHHOW NUTepaTtypbl U METOOUYECKMX
MaTepuarnoB, B TOM 4YMCne pasMeLLEeHHbIX Ha CTpaHuue Kypca «MalwunHHoe obyyeHne» Ha nopTane
«ONEeKTPOHHbIN yHMBepcuTeT BIY» https://edu.vsu.ru/course/view.php?id=3579, astop KawwupuHa WN.J1.
B pamkax obuwero obbema 4acoB, OTBEAEHHbIX AN M3y4YeHuUs OUCLMNIMHBI, npegycmaTpuBaeTcs
BbINOSIHEHME CNeayrLwmnx BUA0B camocToaTenbHbIX paboTt ctygeHToB (CPC): nsyveHme Teopetmyeckoro
MaTtepuana, HanvcaHwe nporpamm rno TemMam, U3y4eHHbIM Ha JIEKUMOHHBIX U NPaKTUYECKUX 3aHATUS

Mpn ncnonb3oBaHUM ANCTAHLMOHHBIX 06pa3oBaTenbHbIX TEXHOMOMMIN U 3NEKTPOHHOIo 0by4eHus
BbIMOSIHATL BCE YKa3aHus npenogaeartenen no paborte Ha LMS-nnatdopme, cBOEBpEMEHHO
noaknyaTbes K online-3aHATnsIM, cobntogate pekoMeHAaumMm no opraHn3aumm CamoCcToATENbHOM
paboThl

15. lMepeyeHb OCHOBHOM WU [OOMNOJSIHUTENILHOW FNnUTEpaTypbl, PECYPCOB WHTEpPHET,

HeobXoaUMbIX ONA OCBOEHUSA ANCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex 8ud08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

Ne n/n McTouHuK
Pawka, C. Python n mawmHHoe oby4eHune: [OneKkTpoHHbIN pecypc] : pykoBoacTeo / C. Paluka ;
1 nep. ¢ aHrn. JloryHoBa A.B.. — 3OnekTtpoH. gaH. — Mockea : MK [Mpecc, 2020. — 418 c. —

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

Koanbo, J1.I. MocTpoeHne cuctem mMalMHHOIoO obyyeHns Ha s3bike Python [SnekTpoHHbIN

2 pecypc] / I1.1. Koaneo, B. Pu4apT ; nep. ¢ anrn. CnvHkmH A. A.. — 3nekTpoH. aaH. — Mocksa :
OMK Tpecc, 2018. — 302 c. — Pexum goctyna: https://e.lanbook.com/book/82818

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

3 N3BreKalrT 3HaHWUS U3 AaHHbIX [QNeKTpoHHbIV pecypc] / . dnax. — SnekTpoH. gaH. — Mocksa :
OMK TMpecc, 2019. — 400 c. — Pexunm goctyna: https://e.lanbook.com/book/69955

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTOYHUK

Mnac Ox. Bavgep Python ansa cnoxHbix 3agay: Hayka 0 AaHHbIX U MaLUMHHOE oBy4eHne. —
4 Chno.: Nutep, 2018. — 576 c.

Martepuans! K kHure: https://github.com/jakevdp/PythonDataScienceHandbook

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

6 BpuHk X., Puyapgc ., Pesepond M. MawwnHHoe obyyeHue. -Cl16.: Mutep, 2017. -336 c.:
WappeH, b. KpynHomacwtabHoe mawmHHoe 06yyeHne BMecTe ¢ Python [OnekTpoHHbI pecypc]

7 : yuebHoe nocobue / b. lWapgaeH, J1. MaccapoH, A. BockeTTu ; nep. ¢ aHr. A. B. JloryHoBa. —

AnekTpoH. gaH. — Mocksa : MK lMpecc, 2018. — 358 c. — Pexum goctyna:
https://e.lanbook.com/book/10583

BbtorvH, B.B. MaTemaTtnyeckme 0CHOBbI MALLIMHHOTO 06Yy4eHNs1 1 MPOrHO3MPOBAHNS

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

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

B)MH(OPMaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTernbHble pecypchl (oduumnanbHble PECYPChbl MHTEPHET):

Ne n/n Pecypc

A.Mwonnep, C.I'engo - BeegeHune B MallnmHHOe 0bOy4yeHue ¢ nomoLbto Python. PykoBoacTteo ans
cneumanucToB no paboTe ¢ gaHHbIMu — 2017

3NEKTPOHHBIV pecypc cBoboAHOro focTyna:

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

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

11 MawwunHHoe 06yyeHme (kypc nekumn, K.B.BopoHuoB)



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

http://www.machinelearning.ru/wiki/index.php?titte=MalunHHoe oby4yeHue

(kypc nekuymi, K.B.BopoHL0B)

12 https://www.kagagle.com/ - oHnanH nnatgopma 715 NPOEKTOB B 0611aCTV HayKM O OaHHbIX

UCI Machine Learning Repository — peno3utopuin HabopoB AaHHbIX 4151 MALWMHHOIO 06y4YeHns

13| - htiprarchive.ics.uci.edu/ml/

14 Pecypc, NocBsLLEeHHbIV MaLLMHHOMY 00yYeHuto, pacno3HaBaHnio 06pasos n
WHTENNEeKTyanbHOMY aHanuay AaHHbIX. - http://machinelearning.ru

15 OTKpbITbIN KypC MallMHHOTO 06y4eHuns https://habr.com/company/ods/blog/322626/

Kypc «MawmHHoe obyyeHne Ha s3bike Python» Ha nopTtane «3nekTpoHHbIN yHuBepcuteT BITY»,
16 aBTop KawwupwuHa N.J1.
https://edu.vsu.ru/course/view.php?id=3579

16. MepeyeHb y4eOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHOo-Memodudeckue pekomeHdayuu, rocobusi, 3adayHUKU, MemoOu4YecKUe yKa3aHusi 0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTouHnK

Kypc «MawmHHoe obyyeHne Ha sa3bike Python» Ha nopTtane «3nekTpoHHbIN yHuBepcuteT BITY»,
1 astop KawwupwuHa W.11.

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

BpuHk X., Puyapgc ., ®esepond M. MawwnHHoe obyyeHune. -Cl16.: MNutep, 2017. -336 c.:

2 MaTtepuanbl K KHUre:
https://qithub.com/brinkar/real-world-machine-learning
3 KawwmpunHa W.J1. ckyccTBeHHbIE HEMPOHHbIE ceTn, BopoHex, N3-Bo BI'Y, 2014-96 c.

17. OG6pa3oBaTesfibHble TEXHOMOrMU, MUCNOMb3yeMble MNpu peanusauum y4eOGHOU
OUCUMNNUHBbI, BKIMOYaA [OUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe O0Gy4eHue):

OucuunnuHa peanuadyetca € NPUMEHEHWEM  3NEKTPOHHOro  obyvyeHuss 1M OUCTAHUMOHHbIX
obpasoBaTenbHbIX TEXHOMOrMW. [na  opraHusauMm CamMoCTOSITENbHOW paboTbl  0By4varomxcs
NCNONb3YeTCs1 OHITANH-KYpPC 3NEKTPOHHbIN y4ebHbi Kypc «MawmnHHoe obyyeHne Ha asbike Python» Ha
nopTane «ONeKTPOHHbIN yHMBepcuteT BIY», aBTop KawupuHa N.J1.
https://edu.vsu.ru/course/view.php?id=3579 , pasmelweHHbIn Ha nnatpopme  ONEKTPOHHOro
yHuBepcuteTta BI'Y (LMS moodle), a Takke VIHTepHeT-pecypchl, NnpuBeaeHHbIe B N.158.

18. MaTepuanbHO-TeXHU4YecKkoe obecneyeHme AUCLUUNIINHDI:

Jlekumn: nekumoHHas aygutopus, ydebHas mebenb, koMmnbloTep (HOYTOYK), MynbTUMEAUNHoe
obopygoBaHue (NPOeKTop, 3KpaH, cpeacTaa 3ByKOBOCNPOU3BEOEHNS).

MpakTuyeckne n nabopaTopHble 3aHATMSA: Cheumanu3npoBaHHas ayauTopusi, OCHalLeHHas
yyebHO Mebenblo M nepcoHanbHbIMU KOMMbOTEPAMUM ANs MHAMBMAYanbHOM paboTbl C
BO3MOXHOCTbIO MoakntodeHms Kk cetu  «WHTepHeT» (KOMMbIOTEpPHble Knacchl, CTyauwn),
MynbTUMeannHoe obopyaoBaHme (NPOEKTOP, 3KpaH, CpeacTBa 3BYKOBOCMPOU3BEAEHUS).

CamoctoaTtenbHasa paborta: yyebGHass Mebenb, KOMMbIOTEPHBIA KNacc, KOMMbHTEP C
BO3MOXXHOCTbIO NOAKMOYEHUs K ceTu «MHTepHeT» 1 nnatdopme DNEKTPOHHOro yHMBepcuTeTa
By (LMS moodle).

lMporpammHoe obecneveHune:

- OC Windows 8 (10),

- UHTepHeT-6pay3ep (Mozilla Firefox);

- MO Adobe Reader;

- NakeT CTaH4aPTHbIX OPUCHBIX NPUNOXEHUIN ANst paboTbl C AOKYMEHTamu, Tabnuuamm
(MonOdwmc, LibreOffice);

- cneumanuaupoBaHHoe 10, gonyckaeTcs gemoBepcusa nnu BupTyansHbeli aHanor 10.)


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

19. OueHo4YHbIe cpeacTBa ANns NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEeHKN 0CBOeHMs obydatoWwmnmmcs y4ebHoro matepuana onpenenseTcs
coep)kaHMeM creayLmx pa3aenos ANCUMNIIMHBI

HanmeHoBaHve UHamnkaTtop(bl)
,.',\;,%, pasfena AMCLMNINHbI Ko“&';?;?” [OCTVKEHMS Ouerourele cpencTsa
(mogyns) 5 KOMMeTeHUmn
BBeneHve B
MaLLMHHOe oby4yeHue.
1. | OcHoBHble MK-1 IK-1.2 Tect
onpegeneHna u
NnOCTaHOBKW 3agau.
O630p OCHOBHBbIX
2. HeobxoaNMbIX MK-1 [1K-1.2 Tect
OmMbnunoTek s3blka
Python
3 MocTpoeHue n oTbop AK-1 [K-1.2 Tecr
Nnpu3HaKkoB
4 Pewlerne sanauqy MK-4 [1K-4.2 3apgaHve ana nabopaTopHoit paboThbl
perpeccum
PeweHnue 3agaun MK-4 I1K-4.2 y
5 3apgaHue ana nabopatopHon paboTbl
Knaccudukauuu.
[peBoBuaHbIE MK-4 I1K-4.2
6 Mop,enm:v,u,epeBbsj . B3apgaHue ansa nabopatopHon paboTbl
peLleHun, cny4yamHbiv
nec
AHcambnu mogenen MK-5 IIK-5.1
7 BarruHr, 6ycTuHr, Tect
rpagueHTHbIN BYCTUHT
8 AHanu3 TeKCToBbIX MK-5 TK-5.1 3apgaHve ana nabopatopHoi paboThbl
OaHHbIX
MpomexyToyHas aTTecTauus Mepeyets 8onpocos
dopMa KOHTPON4 - 3K3ameH

20 TunoBble OLEHOYHbIE cCpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwme
npoueaypbl oLueHUBaHUs

20.1 TeKywWwMn KOHTPOSb yCneBaeMocCTun

MepeyeHb 3agaHnn ona nabopaTtopHbIX padoT
JlabopamopHasi paboma Ne 1 (no meme nuHeliHasi pez2peccusi)

1) Pa3beiTe npegocTaBneHHbIn Bam npenogaBaTenem Habop AaHHbIX Ha 0by4atoLLyto U TECTOBYIO 4YacTu B
COOTHOLLEHUN 8:2.
2) ObyuuTe, a 3aTem NpoBanNMAaMpynTe Ha TECTOBbLIX AaHHbIX CNeayLlmne MOAENW, UCTIONb3YS B KaYeCTBE METPUKU
kayecTtBa R”"2, npegBapuTeibHO OTMacLLUTabMpoBaB AaHHble

. LinearRegression;

. Lasso ¢ koadhpumumeHToM perynsapusaumm, pasHeiMm 0.01.
3) NpoaHanunanpynTe kKa4ecTBO NONMYYMBLUUXCA MOAENEN U CPABHUTE KONMMYECTBO CTPOro HYNEBbIX BECOB B HUX.

JlabopamopHas paboma Ne 2 (no meme slo2ucmu4veckasli pe2peccusi)

1) Pa3benTe npegocTaBneHHbIn Bam npenogasaTenem Habop OaHHbIX Ha 00y4atloLlyo U TECTOBYIO YacTu B
COOTHOLLEHUN 8:2.

2) Nposegute npegobpaboTky AaHHbLIX: 3aNofIHEHME MPOMYCKOB, KOOUPOBaHWEe, MaclwTabupoBaHme

3). Obyuute, a 3aTem NpoBanNMAMPyMTE Ha TECTOBbLIX AaHHbIX MOAENb NTOMMCTUYECKON perpeccumn

4) Beluncnute 3HayveHusa meTtpuk: recall, presision, F1-mepa, AUC-ROC. MNMocTtponte ROC-kpuBy!o.

JlabopamopHas paboma Ne3 (no meme [JpeeosudHbie Modesu)


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

1) Pa3belnTe npegocTaBneHHbIn Bam npenogaBaTenem Habop AaHHbIX Ha 00y4atloLlyo M TECTOBYIO YacTu B
COOTHOLLEHUN 8:2.

2) MNMpoBegute npenobpaboTky AaHHbIX: 3anofnHeHWe NpornycKoB, KOAUPOBaHUE

3). ObyunTe, a 3aTem NpoBanMANPYNTE Ha TECTOBbIX AaHHbLIX MOAENN AepeBa peLleHniA, CnydYanHoro neca,
rpagmeHTHoro BycTuHra

4) Bbluncnute 3HauYeHnst METPUKN TOYHOCTU, BU3YanmnanpymnTe AepeBo peLLeHUN.

JlabopamopHasi paboma Ne 4 (no meme AHanu3 mekcmoes)

lMpakTuyeckoe 3agaHve 2 MOCBAWEHO paboTe C TEKCTOBbIMU AAHHBIMW W KaTeropuanbHbIMW MpU3HaKkamu u
3agayam GuHapHOM Kraccudmkaumnm.

B pamkax gaHHOro 3agaHusi HyXXHO pewuTb 3agady OuHapHOW knaccudumkaumym Anst npeackasaHus ypOBHS
3apaboTHOM nNnaTbl N0 TEKCTY 0OBABNEHNS O BakaHCUM Ha npumepe Habopa AaHHbIX C COpeBHOBaHMA Ha Kaggle.
[aHHble 4OCTYMHbI NO CChIIKE.

1) Pasbente nony4ymsLLyrocs BbIBOPKY Ha 06yYaloLLyo U KOHTPOMbHY B cCOOTHOLWEHUK 70/30

2) CospgaiiTe TEKCTOBOE OnncaHne 006beKTOB 06yyaloLLen U KOHTPOSMBHON BbIBOPOK, 06 beAMHUB 3HaYEHNST BCEX
Npu3HaKkoB Kaxaoro obbekTa BbIBOPKM Yepes cumaonsl npobena. Mocne aToro nony4nte NpU3HaKoBoe onvcaHme
00OBEKTOB, OCYLLECTBMB BEKTOPM3ALMIO NOMYYMBLUMXCA TEKCTOB Npu nomowm CountVectorizer, obyy4mnB ero Ha
obyyaroLlen BbIOOPKE M NPMMEHNB Ha TECTOBOM.

3) OB6yunTte norncTnyeckyto perpeccuto u3 moayns sklearn c napameTpamu no ymon4yaHuo Ha obydaroLLen
BblOOpKeE:

4) Bblumcnute 3HadeHus ROC-AUC, F-mepbl, a Takke NOCTpONTE MaTpuLly olinmbok Ha TecToBOW BbibOpkKe.

5) OTcopTupyiiTe Beca Npu3HakoB Ans mogenu. Kakne cnoBa ns BCTpevarLwmuxcs B BbiOOpke metoT
Hambonbllee/HanMeHbLLEE BIIMSHWE Ha 3HAYEHMe LieneBon nepeMeHHon? MNponHTepnpeTnpynTe NonyYeHHbINn
pesynbTar.

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

7) 3aHoBO 06y4MTE MOAEND

8) Bbluncnute 3HavyeHnss ROC-AUC, F-mepbl, a Takke NoCTponTe MaTpuLly omnbok Ha KOHTPOINbHOW BbIOOPKeE..

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

11. OTcopTupyiiTe BECA NPU3HAKOB AN MOOENM NTOrMCTUYECKO perpeccum u3 scikit-learn, nonyderHHorn B n. 7.
Kakune cnoBa u3 BcTpevatoLmxcs B BbIDOPKE MMetoT Hanbornbluee/HavMeHbLUIee BNNSIHUE Ha 3Ha4YeHne LIeneBom
nepemeHHon? NpovHTepnpeTnpymnTe NONMyYeHHbIW pesynbTar.

20.2 NpomexyToyHasa aTrectauusi
MpomexyToyHasa aTTecTaums No AUCUUNIIMHE OCYLLLECTBNSETCA C MOMOLLBIO CReayoLwmnx
OLIEHOYHbIX CPEeACTB:
KOHTpOnbHO-M3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTauMm BKAO4YalT B cebs
TeopeTnyeckme BOMPOCHI, MO3BOSIAIOWIMNE OLEHUTb YPOBEHb MOSMYYEHHbLIX 3HAHWA W MNpPaKTU4YecKue)
3agaHn4, NO3BOMAOLME OLEHUTL CTENEHb CHOPMUPOBAHHOCTU YMEHUIN U HABbLIKOB.

[ns oueHnBaHMA pe3ynbTaToB 0O6y4YEeHNss Ha 3K3aMeHe WCMNOMb3yTCH creayloLme nokasarenmu:
1) 3HaHVe y4eBHOro MaTepuana v BnageHue NoHATUNHBLIM annapaTtom TeoOpU MaLlMHHOIO 0by4veHus;
2) YMEHUe aHanmanposaTb MHOrOMepHble AaHHble U NpeoaoneBaTb BblYUCIUTENbHBIE FIpOGJ'IeMbI, CBA3aHHbIE C
BbICOKOM pPa3MepPHOCTbIO AaHHbIX;
3) yMeHne NpUMEHsTb MeTOAbl MAaLUMHHOTO OBy4YeHus npu  peleHnun 3afjavy B pasnuyHbIX
npuKnagHbIx obnacTax; ;
5) BnageHue HaBblkamu ucnonb3oBaHus 6ubnuotek asblika Python — gna nocTpoeHust cuctem,
oby4aroLmxcs no npeueneHTam
6) BnageHme HaBblkaMy MOCTPOEHUSA U MPOBEPKU KaYecTBa MO,D,eJ'IeVI MalUnHHOro o6yqu|/|ﬂ;
7) BnageHve HaBblkaMW UHTeprnpeTaunm MosydeHHbIX pe3ynbTaToB B TepMMHaxX MpuknagHon obnactu c uenbio
nony4yeHna HoBbIX 3HaHU n BbIBOOB.

MepeyeHb BONPOCOB K 3K3aMeHy
1. OCHOBHbIE MOHATUS MalUMHHOMO 06y4yeHuss. OCHOBHble MOCTAHOBKW 3agad. [Mpumepbi
NpUKNagHbIxX 3agau.


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

2. JInHenHble MeToabl Knaccudukaumm u perpeccun: (pyHKUnoHanbl KavecTsa, MeToAbl

HACTPOWKN, OCOBEHHOCTU NPUMEHEHUS.

MeTpuku Ka4ecTBa anropuTMOB perpeccum 1 knaccugukaumm.

JlnnenHaa  perpeccua. [llpoctas  MHoromepHasa  perpeccua.  Perpeccuss ¢

nosiMHoOMuaneHbIMU NpusHakamu. Metoabl perynspusaguun: Ridge, Lasso, ElasticNet.

Jlormctnyeckaa perpeccus.

Hepesbs pelweHnin. MeTogbl NOCTPOEHUA AepeBbeB. VX perynapusaums.

Komnosauuuun anroputmoB. PasnoxeHue ownbkm Ha cMmelleHne 1 pasbpoc.

CnyyanHbIv nec, ero 0cCo6eHHOCTH.

pagneHTHbIN BYCTUHF, ero OCOBEHHOCTU MpU MUCMNONb3OBaHUN OepeBbeB B KayecTBe

6a30BbIX aNrOpUTMOB.

10. AHanus TekcToB. MacwTabupoBaHue gaHHbIX ¢ nomolybto tf-idf. Mogenb «meLlka crnoe»
ANns n-rpamm.

how

©oNoOO

[na oueHuBaHus pe3ynbTaTtoB OOy4YeHMs Ha 3k3ameHe  ucronb3yeTcs 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLO», «YOAOBIETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLeHWBaHWUSI pe3ynbTaTtoB 0by4YeHus.

Kputepun oueHnBaHus LLkana oueHok
Obyyvarowuticss 8 nonHol mepe ernadeem MOHIMUUHbLIM arinapamom Ominu4Ho
OaHHOU obnacmu HayKu (meopemuyecKuMuU OCHO8aMu OUCUUMIIUHBI),
cdan ece nabopamopHbie pabombl, CcpedHee Koru4ecmeo

ripasursibHbIX O0meemaos Ha 80r1pOoChkbl mecmaos ripesblwaem 80%.

Obyuyarowutica enadeem noHAMUUHbIM annapamom GaHHOU obnacmu Xopouwo
HayKku (meopemu4ecKuMu ocHosamMu OUCUUMIIUHBI), HO He cOasi 0OHYy

nabopamopHyro  pabomy, cpedHee KOnu4yecmeo pasusibHbIX

0meemoe Ha 80r1pockl mecmos Haxodumcsi 8 duana3oHe 60-80%.

Obyyvarowutics democmpupyem HeysepeHHoe enadeHue Ydoenemeopu-
MOHAMUUHbIM annapamom OaHHoU obnacmu HayKu meJsibHO

(meopemuyeckumu  ocHosamu  OucyuriuHbl), He cdan  0se
npakmu4yeckux unu nabopamopHbix pabombi, cpedHee Konu4ecmeo
npaeusibHbIX 0mMeemo8 Ha B80pPOoCbl Mmecmos Haxodumcsl 8
Oduana3oHe40-60%.

Obyyvarowutica O0eMoHCcmpupyem ompbI8OYHbIE, hpazmeHmapHble | Heydosrnemeopu-
3HaHus, doriyckaem 2pybbie owubKu, He cdan 6onee 08yx mesibHO
npakmu4eckux unu nabopamopHbix pabombi, cpedHee Konu4ecmeo
npasursibHbIX o0meemosg Ha eornpockl mecmos meHee 40%.

CTyneHT, BbLINOMHMBLUMKA B MOSHOM OObeMe nporpammy Kypca, nabopaTtopHbie paboThl
3a4TeHbl, U umeroLwmin nocewaemoctb 3aHATUN 90% n Bonee, Ha ycMoTpeHue npenogasaTens
MOXeT ObITb OCBOOOXOEH OT BOMPOCOB K 3K3aMeHy. WToroBas oueHka B 3TOM cnydae,
BbICTaBNSIETCS B COOTBETCTBUM TONbKO CO CpeaHnmM Bannom no Tectam.

20.3 doHA oueHOYHLIX cpeacTB CPOPMMPOBAHHOCTM KOMMETEHUMW CTYAEHTOB, peKomeHAyeMbIn Ans
npoBeAeHus ANarHOCTUYECKNX paboTt

KomneTteHuusa-Ne [K-1 CnocobeH npoBoauTb paboTbl No o6paboTke U aHanu3y Hay4Ho-
TeXHU4YecKon nHcpopmauum pe3ynbTaToB UCCNeA0BaHUN

Bonpochl ¢ BapuaHTamMu OTBETOB

1.4T10 Takoe ToKkeHM3auusa B MaWMHHOM OByYeHnn?
a) pasbueHue aHanM3Mpyemoro TeKCTa Ha OTAeNbHbIE CroBa (MM YCTOMYMBbLIE COMETaHUS CroB)



b) dopmmpoBaHue cnosapsi Ha OCHOBE TEKCTOBOro Kopryca
C) anroputMm KOOMPOBAHMUS TEKCTOBbIX AaHHbIX
d) BblgeneHue OCHOBLI CMNOB

2. Yto Takoe kaTeropuasbHbI NPpU3HaK?
a) nbon 4McnoBON NpU3HaK
b) HeuncnoBow Npu3HaK, 3HAYEHUSA KOTOPOro MOXHO YNOPAA0YMTb
C) Npu3Hak, 3Ha4YeHus KOToporo 6epyTcsa N3 HEKOTOPOro KOHEYHOrO (hMKCMPOBaHHOIO Habopa
d) TeKkcToBbIN NPU3HaK

3. BbigensaoT Takue aTanbl NOCTPOEHMsT Mogenu “mellok crioB” (BeibepuTe Bce nogxogsiine oTBeThl U3
cnucka)

a) ToKeHusauus

b) noctpoeHune cnoesaps

C) MoOenupoBaHue Tem

d) dopmnpoBaHue paspexeHHON MaTpuLbl

e) nemmaTtusaums

4. Yto Takoe nemmaTtmsaumna’?
a) Mepa OLUEHKN BaXXHOCTU CrOBa B KOHTEKCTE AOKYMEHTA, SABNSAIOLLErocs YacTblo TEKCTOBOIO
Kopnyca
b) npouecc npuBeaeHna crnoBa K HopmarbHOW crioBapHOM hopme
C) npoLecc BblgeNeHns OCHOBbLI CroBa
d) umucnoBoe kogMpoBaHUE CroB

5. K kakomy Tvny 3agad OTHOCUTCA 3adaya onpeaeneHns penTuHra omnbma no TeKkcTam OT3bIBOB?
a) 3agava perpeccuu
b) sapauva knaccudpukaumm
C) 3apadva aHanu3a TOHanbHOCTU
d) 3agava knacrtepusaummn

6. 13 KakMx aTanoB COCTOMT anropuTm NOCTPOEHUA aepeBa pelleHnin (BeibepuTte BCce nogxoasaiume
OTBETbI U3 crnucka)?

a) Bbibop kpuTEPMA TOYHOCTU NPOrHO3a

b) BbiGop kpuTepusa BeTBREHUS

c) Bbibop kpuTepua npekpalLeHnsi BeTBNEeHUN (0OCTaHoBA)

d) Onpegenenve "nogxogawmx” pasmepos gepesa (obpeska)

e) Bbibop cTpykTypbl AepeBa

7. YTto Takoe 6arruHr?
a) OAWH N3 MeToOO0B perynspusanmm B 3agadvax MalmMHHOro obyveHuns
b) npoueaypa nocrnegoBaTenbHOro NOCTPOEHUS KOMMNO3ULUK anrOpMTMOB MaLLMHHOIO 0By4veHus,
Kor[a Kaxgbli cnegyloLwmnin anroputM CTPEMUTCS KOMNEHCUPOBaTb HE4OCTATKM KOMMO3ULMM
BCEX NpeablayLmx anropuTMoB.
C) npoueaypa He3aBUCUMOTO MOCTPOEHUSA KOMMNO3ULMM anropuTMOB MaLLMHHOIO 00YyYeHus.
d) meTog nonyyYyeHUs BEKTOPHOro nNpeacTaBrneHns TEKCTOBLIX AaHHbIX

8. C nomoLbto MeTo4a AepeBbEB PeLLIEHUI A BO3MOXHO peLleHne 3agavd:
a) TOmnbKO perpeccumn
b) knaccudukaunm n perpeccum
C) TONbKO Kraccudukaumm
d) TonbKko KnacTepusauun

9. Yto takoe AUC-ROC (Bbibepute Bce nogxoasiume oTBEThI U3 cnucka)?



a) arpervpoBaHHas XxapakTepucTuka kadyectsa GBUHapHON Knaccudukaumm
b) nnowagb nog ROC-kpmeon

C) Aucnepcus oWnBKM perpeccMoHHON Moaenu

d) KpuTepui BeTBMNeHUs B anropuTMe NoCTPOeHUs aepesa peLueHui

€) MeTpuka TOYHOCTM B 3aayax MaLUMHHOro oby4eHus

10. O6yyvatowasn Boibopka — 3T0...

a) rpynnMpoBka 06BbEKTOB Ha OCHOBE AaHHbIX, OMUCHIBAOLLMX CBOMCTBA OOBEKTOB

b) Habop gaHHbIX, KaXxaas 3anMcb KOTOPOro NpeacTaBnseT cobon yuebHbIn Npumep, CoaepaLuuni
3a[jaHHOE BXOAHOE BNUSHME, N COOTBETCTBYIOLLMIA €MY NPaBUSbHBIN BbIXO4HOW pe3ynbTaT

C) BbISIBNIEHME B CbIPbIX AHHbIX paHee HEN3BECTHbIX, HETPUBMUASIBHbBIX, MPAKTUYECKM NOME3HbIX U
AOCTYMHbIX MHTEpPNpeTaunn 3HaHWUN, HEOOXOOUMbIX ANSt MPUHATUSA PELUEHUA B Pa3fiNYHbIX
chepax yenoseveckon AeAaTenbHOCTH

d) Habop AaHHbIX ONst TECTUPOBAHUS MOAENU

11. Knaccudukaums — aTo ..
a) OTHeceHne 0O6bEKTOB K OAHOMY M3 3apaHee M3BECTHbIX KIlaccoB
b) npouecc dhopmrpoBaHNS KNACCOB M OTHECEHUS] OOBLEKTOB K OQHOMY M3 HUX
C) OTHeceHue OOBLEKTOB K OQHOMY M3 3apaHee HEN3BECTHbIX KNaccoB
d) nowuck knacTepoB B AaHHbIX

BOHpOCbI C KPaTKUM TEeKCTOBbIM OTBETOM

1. JaHa Tabnuua, cogepxaliasi UICTUHHOE 3HaYeHue LeneBoro npusHaka Y n npeackasaHHoe 3HavyeHue
Y'. 3HayeHune owmnbkmn MAE paBHo ...

ObvekT HeueneBble npu3Hakn | Y b

A 1 0

B 2 |2

C 3 2

D 0 4 5

E 5 3
OteeT: 1

2. Yemy paBHO 3HayeHve dyHKkumMoHana ownbkn MAE gna ans obydatowen BbIOOpPKM U3 Tpex
npuMepoB, ecnu pearnbHble Bbixogbl mogenu Y= (0.1, 0.6, 0.8) , a uenesble (Tpebyembie) BbIXxoabl
D=(0, 0.5, 0.4) ? B otBeTe ykaxute 10*"MAE.

OtBeT: 2

3. YKaxnTe makcMmMarnbHO BO3MOXHOe 3HadeHne MeTpuku R?
OtBeT: 1

4. Yemy paBHoO 3HadyeHve owunbkn MSE ans Bbibopku n3 AByx oby4varoLmx BEKTOPOB , €CNN pearibHble
BbIXoabl Mogenn Z =(zi,z2)= (0.27, 0.43) , a uenesble (NpaBunbHble) Bbixoabl Y =(y1,y2)= (0.29, 0.23)?
B otBeTe ykaxute 10000* MSE

OtBet: 202

KomneteHuna-Ne TlK-4 CnocobeH paspabatbiBatb npodecCNOHaNbLHO-OPUEHTUPOBaHHLbIE
nporpaMMHble cpeacTBa M MNPUSIOXKEHUA Ha OCHOBE MWHTEeNJeKTyarbHbIX WHG(OPMaLMOHHbIX
TEeXHONormm

Bonpochl ¢ BapuaHTaMu OTBETOB



1. [1ns 4ero Hy)kHa perynsipmsaums B 3agadvax MalumHHoro odyyveHus ((Bolbepute Bce nogxoasime
OoTBeTbl U3 crnucka)?

a) 4ToObI NpenoTBpaTUTL NEpeobyyeHne Mogenu

b) 4TO6BI OGHYNINTL KOIPULMEHTBI MPU HE3HAUUMBIX MPU3HAKaX

C) 4TOGbI JO0GaBUTL B LeneBy yHKUMIO wTpad, KoTopbin Gbl HakasbiBan MOAENb 3a CIIMLLKOM
GonbLume KoahnUMeHTHbI

d) 4TOGbLI COCTaBUTL NNaH NPOBEAEHMSA UCCNEeAOBaHNS

e) Ana hopMnpoBaHNS AOKYMEHTaUUn O Xxoae uccneaoBaHns

2. YT0 Takoe dnactuyHaga cetb?

a) MeTtopg perynspusaunm, coyeTatolwmii ncnonb3oBaHune ['pebHeBomn perpeccun un Jlacco
b) meToa Hopmanusaunm gaHHbIX

C) MeTo[ pasgeneHusi BbIbopkn Ha oby4datoLLyto U TECTOBYHO

d) meTog noucka napameTpoB perpeccun nytem nepedopa

€) meToa hopMMPOBaHUSA NilaHa UccneaoBaHUs

3. Kak HasblBaeTcs 3agava, HanpaslieHHaA Ha npeancka3aHne 3HaYeHud TOW UMK MHOWN Hel'lpeprBHOIZ
YMCNOBOM BEMNYNHBI AN BXOAHbLIX AaHHbIX?

a) Perpeccus

b) Knaccudumkaums
¢) Knactepusaums
d) TokeHunsaums

4. Kakoe 13 nepeuncneHHbix aHadeHmin HE moxeT npuHuMaTh meTpuka R?

a) 0
b) 1
c) 1.1
d -0.1

5. MHoxecTBO npumepoB, ncnornbldyemMmoe anda KOHCTpynposaHnUA Moaesin, Ha3blBaeTCA...

6.

a) oOby4armm MHOXECTBOM

b) TecToBbIM MHOXECTBOM

C) BanMAaUMOHHbIM MHOXECTBOM
d) KOHCTPYKTMBHbIM MHOXECTBOM

MHOXXecTBO NpMMepoB, WCMoNb3yemMoe Ansi NPOBEPKM paboTbl CKOHCTPYMPOBAHHOW MOAEenw,

Ha3blBaeTCA...

a) obyuvaroLlen BbIGOpKON
b) TectoBon BbIGOPKON

C) CUHTETUYECKON BblIBOPKOW
d) npoBepo4HOM BLIGOPKOWN

7. NepeobyyeHune - 3T0 ...

a) Korga MOCTpOeHHas MoAerlb XOpowo obbscHseT npumepbl 13 oby4varowen BbIGOPKM, HO MMOXO
paboTaeT Ha HOBbIX JaHHbIX

b) uanuwHee obGyyeHne mogenu, He JaroLiee NpMpocTa TOYHOCTH

C) NOBTOPHOE 00y4YeHne Moaenu Ans NPOBepKM ee KOPPEKTHOCTH

d) pooby4deHne mogenu Ha HOBbIX AaHHbIX



8. YT0 13 nepeyvmcrneHHoro SBnsieTcsi NpuM3Hakom nepeobyyeHust mogenu

a) korga owmbka Ha oby4atoLlen BbIGOpke HU3Kas, a Ha TECTOBOW BbICOKas
b) korga owmnbka Ha oby4aroLen BbIDOpKke BbICOKasi, a Ha TECTOBOW HM3Kas
C) korga owmnbka Ha obyyaroLlen n Ha TECTOBOW BbIOOpKE HM3Kas

d) korga owmnbka Ha oby4yatoLlen n Ha TECTOBOW BbIDOpPKE BbICOKas

9. PelLeHue 3agauun perpeccum ...

a) fensetcsa peweHnem 3agaym "obyyeHus 6e3 yuntens"

b) BoamoxHo 6e3 obyyatoen Bbl6OPKM AaHHbIX

c) TpebyeT HekoTopon obyyatoLen BoIGOPKM AaHHbIX

d) He TpebyeT npeaBapuTenbHON NOArOTOBKM 00YyYatoLWmMX AaHHbIX

10. C noMoLLbIO Kakoro MmeToga onpeaensitoT KoaUUNEHTbI YpaBHEHUS JIMHENHOW pPerpeccumn:

a) mMeToda HaMMEHbLUMX KBaapaToB
b) cumnnekc-metoaa

c) Metoaa KpoHekepa

d) meToga BKIMHOYEHUI N UCKIIOYEHNI

11. CornacHo mMeToay HauMeHbLUMX KBagpaTtoB, B Ka4deCTBe OLEeHOK KOC-)(b(bI/ILl,I/IeHTOB perpeccum
crnegyet ncnonb3oBaTtb BENMNMYUHBLI, KOTOPbIE MUHUMU3NPYOT CYMMY KBaApaToB OTKIMOHEHWI:

a) aKTU4EeCKNX 3HAYEHU 3aBMCUMOWN NEPEMEHHON OT €€ CPeOHEro 3Ha4YeHns

b) pacyeTHbIX 3Ha4YeHMn 3aBMCUMON NEPEMEHHOM OT ee CpeaHero 3Ha4yeHus

C) dhakTU4eCKNX 3HA4YEHUI 3aBMCUMON NEPEMEHHOM OT €€ PacHETHbIX 3HaYeHU
d) makcumanbHOro 3HadYeHusi 3aBMCUMON NEPEMEHHON OT ee CpeaHero saHa4YeHus

12. Yto Takoe nuHenHas perpeccuna?

a) 9TO0 npou3BoSibHaa YHKUMOHANbHas 3aBMCUMOCTb, KOTOpasi MO3BOMSeT MPOrHO3MpoBaTb
N3MEHEHMSA HEMPEPbIBHbIX YNCIOBbLIX NAapaMeTPOB;

b) mopgenb 3aBMCMMOCTU HEMPEPbIBHOW NEPEMEHHON Yy OT OOBACHAKLLMX ee (PakTOpOB, B KOTOPON
YHKLMS 3aBUCMMOCTU ABNAETCSA NTIUHENHON

C) Mogernb 3aBMCMMOCTWU KaTeropvanbHOW MepeMeHHOW Yy OT obbAcHAKWMX ee hakTopos, B
KOTOPOM (PYHKLMS 3aBUCUMOCTU ABNAETCA NUHENHOWN

d) oavH n3 meTonoB Knaccudmkalmm

13. Npu pelieHnn 3agaymn perpeccumn nLLyT..

a) npaBuna unm Habop NpaBui B COOTBETCTBMM C KOTOPbLIMM St060N HOBbLI OOBEKT MOXHO OTHECTHU
K OAHOMY W3 KIacCoB;

b) dyHKUMOHaNbHbIE 3aBUCMMOCTM, KOTOPbIE NO3BONAT NPOrHO3MPOBaTb N3MEHEHUS
HenpepbIBHbIX YACNOBbLIX NAPAMETPOB;

C) COOTHOLUEHUsI MeXay 3aBMCMMbIMU U HE3ABMCUMbIMM NMoKasaTensiMm U NepeMeHHbIMU B
Harns4HoOM M NOHATHON YenoBeky hopme;

d) rpynnbl, HA KOTOPbIE MOXXHO pa3aennTb 06bEKTLI, AaHHbIE O KOTOPbLIX NOABEPraldTCA aHanunay.

BOHpOCbI C KPaTKUM TeKCTOBbIM OTBETOM

1. Jana matpuua owmbok anropmtma knaccudukaumm. Belumcnute precision (Mcnonb3ynte B Ka4ecTBe
pasgenutens uenomn n gpobHom 4acTn TOUKY)

MNCcTUHHBIN Knacc
1 -1



1 30 10

lMpenckasaHHbIN Knacce 1 20 20

OtBeT: 0.75

2. laHa maTpuua owmnbok anroputma knaccudmkaumun. Beluncnure recall (ncnonb3yiTte B kadecTBe
pasgenutens uenon u gpobHom 4acTh TOUKY)

MCTUHHBbIN Knacc

1 -1
[NMpenckasaHHbIN Kracc 1 30 10
pea 1 20 20

OTtBeT: 0.6

3. JaHa maTpuua owmnbok anroputma krnaccudukaumm. Belumcnute accuracy (Mcnonb3ynTte B Ka4ecTBe
pasgenutens Lenomn n gpobHoOM YacTn TOYKY)

MCcTnHHBIN Knacc

1 -1
Npencka3aHHbIN KNacc 1 50 10
pen 1 20 20

OTBeT: 0.625

4. laHa maTpumua ownboK, NOCTPOEeHHasi No pesynbTataMm paboTbl HEKOTOPOro anropuTma
knaccudpumkaummn. Obwasn TOYHOCTb (accuracy) paBHa...(MCNonb3ynTe B KAYECTBE pasgenuTens Lernon u
APOGHOM YaCcTh TOYKY)

MCcTUHHBIN Knacc

1 -1
MNpepnckasaHHbIN KNacc 1 25 20
pen 120 15

OteeT: 0.5
5. JaHa maTpuua owmnbok, NOCTPOEHHada no pesynbTataM paboTbl HEKOTOPOro anropuTma
knaccudukaummn. Obwas ToYHOCTb (accuracy) paBHa... (UCNoNb3ynTe B KAYECTBE pasgenuTens Lenom u

APOBHOM YacTn TOYKY)

MNCcTuHHBIN Knacc

1 -1
lMpenckasaHHbIN Knacce 150 20
-1 5 50

OTtBeT: 0.8

6. Yemy paBHO 3HaudeHne yHKUMOHana owunbkn MAE ana ana obydatowern BblIOOpKM U3 Tpex
npuMMepoB, ecnu pearbHble Bbixodbl Mogenn Y= (0.2, 0.5, 0.8) , a ueneBble (Tpebyemble) BbIXOAbI
D=(0, 0.5, 0.7) ? B otBeTe ykaxute 10*MAE.

OrtgerT: 1

KomneteHuusa-Ne TK-5 CnocobGeH coBepleHcTBOBaTbL WM paspabaTbiBaTb HOBble MeTOAbl,
MoAenu, anropuTMbl, TEXHONOMMU paboTbl C 6ONbLINMMY AAaHHLIMU

BOI'IpOCbI C BapuvaHTaMuy OTBEeTOB



1. Accuracy - aTo...
a) [onsa npaBuUNbHbIX OTBETOB anropMTMa Knaccugukaumm
b) BenuunHa owmnbkn anropuTma perpeccum

c)
d)

0on4a HenpaBuiibHbIX OTBETOB aniroputMma KJ'IaCCVI('*)VIKaLI,VIVI
MEeTpPUKa B 3aga4e Knacrepusaunm

2. Bb|6ep|/|Te BCe nogxogdiine oTeeTbl U3 CrNCKa

Bbicokass accuracy He Bcerga roBopuT O KadecTBe MOAENU B Clyvae HepaBHOMEPHOro
pacnpegeneHuns Knaccos.

Precision u recall He MoryT BbITb paBHbl

Precision moxeT 6bITb paBeH Hyro

Precision, recall n accuracy moryTt 6biTb paBHbl 1 B cnyyae 6e3owmnboyHon knaccudumkaumnm
Precision Bceraa 6onbLue recall

3. B 3agaye mMeauuUMHCKOM OMarHoCTUKM krnacc "1" -a3T1o GonbHble MaumeHThl, knacc "-1"- 3gopoBble.
Torpa precision - aTo0...

a)
b)
C)
d)

Aons 6onbHbIX cpean nauneHToB, pacrno3HaHHbIX alifOPUTMOM KakK OonbHbIE
0ond 340poBbIX cpeau nauneHToB, paCno3HaHHbIX aliTTOPUTMOM Kak OornbHble
nona nauyneHToB, pacno3HaHHbIX allfOPUTMOM Kak OonbHbIe, cpeaun OOnMbHbIX
nona nauneHToB, pacno3HaHHbIX aflrfOPpUTMOM Kak 3400poBble, cpean OOnbHbIX

4. B 3agaye mMeauMuUMHCKOW OuarHoCTukM knacc "1" -a3To 6onbHble MaumeHTbl, kKnacc "-1"- 34opoBble.
Torpa recall - aTo...

a)
b)
c)
d)

Aonsi 6onbHbIX cpeaun nauneHToB, paCno3HaHHbLIX arlrfOPpUTMOM KakK OonbHble

0ond 340poBbIX cpeau nauneHToB, paCno3HaHHbIX alilTOPUTMOM Kak OornbHble

0on4d naunmeHToB, pacrno3HaHHbIX allfOPUTMOM Kak OonbHbIE, cpean OEeNCTBUTENTbHO BObHbIX
Aond naunmeHToB, pacrno3HaHHbIX allrloOpUTMOM Kak 340pOBble, cpen OOnbHbIX

5. 3apgava knaccmudmkaumm cBOAUTCA K ...

a)
b)
c)

d)

HaXOXAEHMIO YacCTbIX 3aBUCUMOCTEN Mexay 0GbekTamu Unmn cobbITUAMM;

onpeneneHnio knacca o6bekTa Nno ero XxapakTepucTukam;

onpedeneHnio MO W3BECTHbIM XapaKTepucTMkam oOObekTa 3Ha4YeHuss HEKOTOpOoro ero
HenpepbIBHOro NapameTpa

MOWCKY HE3aBUCKMbIX TPYMM U UX XapaKTEPUCTMK B BCEM MHOXECTBE aHanManpyeMblX AaHHbIX

6. Jonyctnm, ycTaHOBMNM CKaHep oTrnevaTkoB nanbues Ha BxoA B BIY, Tenepb ntobon CTyaAeHT MOXET
NpunoXnTb naney v nonactb BHyTpb. OAHaKo CkaHep uHorga gonyckaet owubku. Cnyxba oxpaHbl
nepexuBaeT U OYEeHb He XO4YeT, YTOObl MOCTOPOHHWE NoAaM ObiNM pacno3HaHbl, kKak CTyaeHThbl. Kakyto
METPUKY HeobBXOAMMO MaKcuMuanpoBaTb B Takom crniyvae? (byaem cumtatb, YTO Knacc 1- CTyAeHTbl
BI'Y, knacc "-1" - He CTyAeHThblI)

a) accuracy
b) Recall
c) Precision
d) R?

7. Knaccudumkaumst OTHOCUTCS K cTpaTernm:

a)
b)
c)
d)

06yyeHns 6e3 yuntens
00yyeHus ¢ yumtenem
o0a oTBEeTa HEBEPHDI
o0a oTBeTa BEPHbI



8. Yto Takoe nornctuyeckas perpeccusi?

a) MeToq knaccuduKkauuu, NpeackasbiBalOWMiA LUeneBon Knacc Ha ©0ase  KoNMYeCTBEHHbIX
NPU3HaKoB

b) metoa perpeccuun, npeackasbiBalOLWUN 3HAYEHNE BELLECTBEHHOM LleneBon nepeMeHHom

C) MeToA NOCTpOoeHMs aHcambna mogenen MawmHHOro obyveHus

d) meTopg knactepusauum

9. Yto takoe ROC-kpuBas (BbibepuTe BCe BEPHbIE OTBETLI)?

a) KpuvBas, nokasblBawLas cXxogMMOCTb MeToda B 3aBUCUMOCTU OT HOMepa utepaumm

b) rpaduk dyHKUMM NOTEPb (OLIMBOK)

C) rpaduk, NO3BOMAOLLMIA OLLEHNTb Ka4eCcTBO BUHapHOM Knaccndukaumm

d) 3aBMCMMOCTb KONMYecTBa BEPHO KNacCUULMPOBAHHbBIX NPUMEPOB MOMOXUTENbHOrO Knacca ot
KonmnyecTBa HEBEPHO KNnaccuUUUPOBaHHbIX MPUMEPOB OTpULATENBHOrO Knacca

e) rpaduk n3aMeHeHnsa napameTpa perynapusalmm

10. Kakne MeTpukM ncnonb3yrTcsa B 3adavax OLEHKN KayecTBa knaccudmkauum (Bbibepnte Bce BEpHbIe
OoTBETHI)?

a) accuracy

b) Recall

c) Precision

d) MSE

e) R?

Bonpochbl ¢ KpaTkum TEKCTOBLIM OTBETOM

1. HekoTopbin knaccudgukatop OTHOCUT BCe 00bekThbl Kk knaccy 1. [lonycTum, 4To BbIGOpKa COCTOUT M3
50 o6bekToB: 20 U3 HUX npuHaanexar knaccy -1, a 30 U3 HUX 4eNCTBUTENBHO NPUHaANexar knaccy 1.
O6Lwasa ToyHOoCTb (accuracy) paBHa... (MCNONb3ynTe B KA4YecTBe pasgenurens uenon u gpobHom yactum
TOUKY)

OtgeT: 0.6

2. HekoTopbIn KnaccugukaTtop OTHOCUT BCe OOBEKTHI K knaccy 1. [Jonyctum, 4To BbiGOpKa COCTOUT U3
50 obbekToB: 20 13 HMX npuHagnexart knaccy -1, a 30 n3 HMX 4EeNCTBUTENBHO NpuHaanexar knaccy 1.
MeTpuka precision paBHa... (MCNOMNb3yUTE B KAYECTBE pasgenurens Lenon n gpobHOM YacTu TOYKY)
OrtgeT: 0.6

3. HekoTopbIn knaccudukatop OTHOCUT BCe 06bekThl K knaccy 1. [lonycTum, 4To BblibOopKka COCTOUT 13
50 ob6bekToB: 20 13 HMX NpuHagnexar knaccy -1, a 30 U3 HUX OEeNCTBUTENBHO NpMHaanexarT knaccy 1.
MeTpuka recall paBHa... (MCnonb3ynTe B KAYecTBe pasgenuTens uenov n ApoGHON YacTu TOYKY)

OTtBeT: 1

4. HekoTopbIn Knaccudumkatop OTHOCUT BCe 0OBLEKThI K kKnaccy -1. [lonyctum, 4To BblibOpKa COCTOUT U3
50 o6bekToB: 20 13 HUX OeNCTBUTENbHO NpuHagnexart knaccy -1, a 30 U3 HUX npuHagnexar knaccy 1.
O6wasn ToyHOCTb (accuracy) paBHa... (MCNOMNb3ynTe B Ka4eCcTBe pasgenutens uernon n apobHon 4Yactm
TOYKY)

OTtBeT: 0.4

Kputepun v wkanbl oueHnBaHuA 3agaHum ®OC:
[nsa oueHmBaHWSA BbINONHEHWS 3a4aHMn ncnonb3dyeTca bannbHas wkana:
1) 3akpbITble 3aaHns (TECTOBLIE C BApPUAHTAMW OTBETOB, CPEAHWUA YPOBEHb CIIOXXHOCTH):
o 1 6ann — ykasaH BEepHbI/ OTBET;
. 0 6annoB — ykasaH HeBEpPHbI OTBET (MOMHOCTBIO UMM YaCTUYHO HEBEPHBDIN).
2) OTKPbITbIE 3a4aHNS (TECTOBbIE C KPATKMM TEKCTOBBLIM OTBETOM, MOBLILIEHHbIN YPOBEHb CNOXHOCTH):




° 2 6anna — ykasaH BepHbI OTBET;
o 0 6annoB — ykasaH HEBEPHbIV OTBET (MOSTHOCTLIO UM YaCTUYHO HEBEPHbIN).

3apaHuna pasgena 20.3 peKOMeHOYHTCA K UCMONb30BaHUIO MpPU NpoBeAeHUU ANArHOCTUYECKUX
paboT C uenbk OLEHKM OCTAaTOYHbLIX pe3yfibTaTOB OCBOEHUA OAaHHOW AUCLUMUNIIMHBLI (3HaHUR,
YMEeHUI, HaBbIKOB).



