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«Junior machine learning engineer: HH:KeHep MAIIMHHOIO 00YUYCHUS >

KoamnyectBo
Homep HazBanue TeMbl wacos Onucanue TeMbl
Bubnmorexka scikit-learn (sklearn), HazHadeHwe, pasaenbl, CrIOco0b! PabOTHI,
O0630p OHONMOTEKN
1 sklearn 1,5 uMnopt oudmmoTexu B Python.
Pabota ¢ 6bubnmorekoit scikit-learn (sklearn).
Merton mIaBHBIX Meronps! ymensiienus pasmepHoctd PCA u t-SNE, nanb! onpeneneHus
xommoHeHT PCA. JIMHEHHO-Pa3NelMMO ¥ Hepas/ieJIMMOK BBIOOPKH, B KaKHX JIATACETaX U B
2 Meron t-SNE myms 4 KaKHX JJAHHBIX HEOOXOIMMO YMEHBIIEHUE PA3MEPHOCTb.
JIMHEHHO Pa3AETMMON V3meHeHe pa3MepHOCTH JaTaceTa.
BBIOOPKH
Kitacteprsatis AJTOpUTMBI KIacTepu3aly k-mean 1 c-means, Kak IpuMepbl 00ydeHuUst
3 Merox kr-) means. e- 4 0e3 yuurers, OCHOBHbIE ocoOeHHOCTH. Harnncanue kona anroputMa Ha
means Python.
Kractepuzanus natacera HCIONb3ys anropuT™el k-means, c-means.
Hepapxuueckas
KITaCTepU3aIvsa — AJTOpUTMEBI iepapXideckoi kractepm3arun 1 aroput™ DBSCAN.
4 hierarchical clustering, 3 [permyInecTBa ¥ HENOCTATKH.
AJroput™ Kracreprzanust HaydHBIX TATEHTOB ¢ puMeHeHueM hierarchical clustering n
KITaCTepH3aITIH DBSCAN.
DBSCAN
e —— INoaroToBka aTaceToB, IPOBEPKA Ha MOJIHOTY, OLIEHKA TPOITYILEHHBIX
5 HOATOTOBKE JATACETOB 1 3HAYeHH, BaTM ALK JaHHBIX M HCTOYHUKOB, IOCTOBEPHOCTD,
Y WX BOKHOCTb MHOrooGpasie.
PazbanancrpoBaHHbIi gataceT 1 OajlaHCHPOBKA, MUHOPHTAPHBIN KiIace,
Pas6aAHCHDOBAHHLIE MaKOpHUTapHBIA Kiacc. [[puMeHeHne METONIOB YBEITHYCHHS
6 JlaTACeThI I/?MCTOI[LI 2 MHHOPHUTAPHOIO Kiacca (upsanpling) ¥ yMEHBIIICHUS] MAYKOPUTAPHOTO
GaTaHCHPOBKH wiacca (downsampling).
[pumeHeHne METONIOB OATAHCHPOBKH JIATACETOB.
Meron 1 peanm3anus napcuHra (coopa) JaHHBIX U3 OTKPBITBIX HCTOYHHKOB
bubnuoreka B MHTEpHETE ¢ IpuMeHeHneM Onbmmoreku beautifulsoup. Byner npennoxen
7 Beautifulsoup. [Tapcuar 35 BapHaHT HABUTALMH 110 Koy html crpaxwmiI.
JaHHBIX 13 html ’ BeImonHuTh MapcHHT IBYX CTpaHHI ¢ caiita hitpsy/zakupki.gov.rw/ mo
CTpaHMIL KaKIIOH 3aKyITKE.
O6oaboTic KareropuanbsHble 1 4MCIOBbIE IPU3HAKY, & TAIOKEe METO/IbI 00paboTKI
1<aTer£ ATBHBIX KareropuanbHbIX pr3HakoB LaberlEncoder, One Hot encoding,
8 npnl; HAKOB 2 OnTuMabHBIE METOIbI 00padOTKU KATEroOpHaIbHbIX PH3HAKOB.
LabelEncoder. One Hot 3arpy3uTh 1 cOOpaTh IATACET (JaTaceT OMHUCHIBACT KIACCHUECKUE
encodﬁlg aBTOMOOHIIH), ONIPE/ICTTHTH KATCTOPHAILHBIC IIPH3HAKH, TIPHMEHHTH
metozs! LabelEncoder, One Hot Encoding,
[Nomnas u ycnoBHas . o o
9 BEPOSTHOCTE, TCOPEMA 1 [onsTHs TOMTHOMN M YCIIOBHOM BEpoSTHOCTH, TeopeMa baiieca, 3aBucumbie
bl

Baiieca

¥ HE3aBUCUMBIE COOBITHSL.

BepositHoctHbIe Kaccudukatopsl baiieca (Gaussian Naive Bayes,




Multinomial Naive Bayes, Complement Naive Bayes, Bernoulli Naive Bayes,

baitecockuii Categorical Naive Bayes) 151 permenus 3a1a4 K1acCH(MKALIUH.
10 BEPOATHOCTHBIM O0yuenue Byx baliecoBCKUX KIIaCCU(MKATOPOB, TPOTHO3UPOBAHUE
KIacCH(MKATOp BEPOSITHOCTEH BOSHUKHOBEHHS JIECHBIX OKapOoB. BhilomHeHue mporHosa
Ha IIPOBEPOYHBIX JAHHBIX.
Metpura Mertpriku OIIMOOK IPH PEICHUY 33124 KacCH(DMKAIINH, JaHbI
]\K/faCCHqMKaHHH' ompeeneHus Iy MeTpuK precision, recall, f1-mepa, mocrpoenne ROC
1 arpuLa OLMOOK Kpupoi.
(Confusion -matrix) K
Precision, recall, f1. OMILIEKCHAs! OLICHKA pa0O0THI aJITOPUTMa IO HabOpy METPHUK.
ROC-AUC
Kpocc-Bamuparus. TonsTe Kpocc-BaIMAALIUY, IPEUMYIIECTBA ITPU OLIEHKE U [IPOBEPKE
12 OcobeHHOCTH Ka4ecTBa aJITOPUTMOB MAIIMHHOTO OOY4EHUSL.
IIPUMEHEHUS
ANTOpPUTM MAIlMHHOTO 00y4eHUst - MeTo Ommkaiimx coceneit (k-NN),
Merton Omxaiimx JUTSE pettieHus 3a1a4 kiaccudurarm. OonacTh permembix 3aiad. [Irock! u
coceneii k-NN. MHHYCHI 2JITOPUTMA.
13 Mertpuku nozcyera OGyuenue anroputMa k-NN, ¢ HCIIOIB30BaHUEM JIBYX Pa3HBIX METPHK
paccrostHus. [ Dock! 1 6mm3octy. [IporaosupoBanye Ha MTPOBEPOUHBIX JaHHBIX. CHATHE METPUK U
MHHYCBI &/ITOpUTMA OLIMOOK MOJIENH.
Meroz onopHbix ATTOpPUTM - METOJI OTIOPHBIX BEKTOPOB, TIPOOJIeMa JIMHEIHHO He
HHBGK}“OpOB (SVM). pa3nenMMoi BEIOOPKU U METOIbI e€ peltieHust. O0acTh pelneMbIX 3a71ad,
HEHHO pa3zeiMble
14 H HepaYICIIMBIS TUTFOCHI 1 MHHYCHI 2JITOPUTMA.
BBIGOPKH, METOBI O6yuenne ammoputma SVM. [Iporao3rpoBadme Ha MPOBEPOIHBIX TAHHBIX.
06paboTKu, [LTrock! H CHsITHE METPHK U OIMOOK MOJICITH.
MUHYCBI &ITOPUTMA
OcCHOBHBIE TEPMUHBI U TIOHSTHUS TUHEMHON PErpeccu, JIOTUCTHUECKOM
JTnmeifHas perpeccus. [C))eépeccnn, PEryspH3aLIAH, CMEIISHHUS U JIMCTIEPCHH (pa3bpoca).
15 TormeTiiecKkas YUEHHE AITOPUTMA JIHHEHHOH PErpecCcry Uil IPOTHO3MPOBAHKS
perpeccust 3HaueHui. [IporaosupoBanue Ha NPOBEPOUHBIX JaHHBIX. CHATHE METPUK U
OIIMOOK MOJIENH.
g?ﬂ%i;?hg;% MeTprKi ONTHMI3AIAK ¥ OIIMOOK TS 33189 PETPECCHH: METOT
16 KBAPATHUHAS OIHGKA, gaI/IMeHI)HI[/IX KBaJIpaToOB, CPEe/IHSS a0COMIOTHAS 1 KBaIpaTHYHAs OIIOKH.
CpeTHss AGCOMOTHAS CIICHUE 337124 METOJIOM HalMEHBIIIX KBaJIPATOB.
onmoOKa
Anroputm penaronmx AepeBbeB (Decision tree), st peleHus TPHKITATHBIX
P 3a]1a4, 00JIACTH PEREMBIX 3a]1ad, IUTIOCHI K MIHYCHI aJITOPATMA.
17 CILAIOIIC /ICPeBLA O06y4enne amroput™Ma Decision tree. IIporHozupoBanre Ha IPOBEPOYHBIX
(Decision tree) s P P P POBCp
JaHHbIX. CHSTHE METPUK M OIIMOOK MOJICIH.
Anroputy™ ciydaitaoro neca (Random forest), kiroueBbie OTIH4HS OT
Corvaaiiamii decision tree, 0011acTH peREMBIX 3a/1a4, TLTIOCHI © MIHYCBI aJlTOPUTMA.
18 JIYIAHHDIN JTEC OOyuenue anroputMa Random forest. [IporHosupoBanue Ha IPOBEPOUHBIX
(Random forest) Y P p p POBCP
JaHHBIX. CHATHE METPUK U OIIMOOK MOJEITH.
AHcamOneBbIe aJITOPUTMBI JJ1s1 TTOBBIIIEHHST TOYHOCTH. bagging -
napauienbHbIi, boosting - mocienoBaTenbHbIH, stacking - COBMECTHBIH
AncamOnmu 3aIycK anropuT™MoB. O0acTy peraeMbIX 3a1a4, IUTFOCH 1 MUHYChI
19 anroputMoB. Bagging, TTOJTXOIA.
boosting, stacking O6yuenue anropurma. IIpumenenne Boosting 1 bagging ancamonsi.
INpornosupoBanye Ha NPOBEPOUHBIX JaHHBIX. CHATHE METPHUK U OLIOO0K
MOJIENH.
20 Uroroas arrecrauus Tectupoanue.
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1. OOmas xapaKTepHCTHKA A0NOJHUTENLHOM NpodeccHOHATLHOMH
nporpammsl (JITII)

[IporpaMma moAroToBiIeHa Ha OCHOBE:

- ®enepanpHOro 3aKoHa oT 29 mexabpst 2012 roma Ne 273-®3 «06 o6pazosarum B Poccuiickoit
Oenepanuny;

- npukasa MuHoOpHayku Poccun ot 23 asrycra 2017 roga Ne 816 «O6 yreepxnenun Ilopsaka
INPUMCHCHMS]  OpPraHH3alUsMH,  OCYIIECTBISIOIIUMH  00pa3oBaTeNbHYIO  JEATEIBHOCTD,
ONIEKTPOHHOTO O0y4YeHHMs, NUCTAHIHOHHBIX OOPa30BATENBHBIX TEXHOJOTHH IIPH peaTH3alHu
00pa30BaTENBHEBIX TPOrPaMM»;

- TpeboBanuii Ilpukasa Muno6puayku Poccuu ot 01.07.2013 roma Ne 499 «O6 yTBepxkneHUM
ITopsiaxa opraHU3aluy ¥ OCYIIECTBICHHUS 00pa30BaTENbHOM NS TENFHOCTH 110 JOTIOTHHTEIBHBIM
npodeccHoOHaTBFHBIM IPOrpaMMam»;

- METOIUYECKUX  PEKOMEHIAaUA-pasbsicHennd MuHoOpHaykm Poccum mo  paspaGoTke
JOIOJHATENBHBIX NPO(GECCHOHATBHBIX IIPOrPaMM Ha OCHOBE IIPO(ECCHOHANBHEIX CTAHAAPTOB OT
22 anpens 2015 roma Ne BK-1030/06.

Peanwszanuss  mporpaMMbl  JONONHHTENBHOTO — IPOQECCHOHATEHOIO  06pa3OBaHUS
HanpapjeHa Ha IIOJNyYeHHE HOBOU(-bIX) KOMIETEHIHHU(-MH), HEOOXOMMMOMN(-bIX) s
npodecCHOHANBHON EATENFHOCTH, B paMKaX pealu3alldd IIPOrPaMMBI  CTPATETHYECKOro
akagemuueckoro auaepcrsa «IIpuoputer-2030%.

1.1. Hexas JIIII
Coopmupoath y 00y4aromuxcs KOMIETCHIMH B O0NACTH CO3MaHMS MH(GOPMAIHOHHBIX
TEXHOJIOTHH HOBOTO IIOKOJIEHHs, 0OECIEUHBAIOIIUX IKOHOMHYECKH 3(Q()EKTHBHOE H3BICUEHHUE
IOJIe3HOW MH(OpMamMy u3 OONBIIMX OOBEMOB Pa3HOOODPA3HBIX JAHHBIX IYTEM BBICOKOI
CKOpocTM HuX cOopa, 00paboTKM ¥ aHamM3a, W NpPHUMEHEHHE O5STHX TEXHONIOTHH B
MH(POPMAIMOHHO-aHATUTUYECKOH NeATeNBHOCTH, B CHCTEMAax yNpPABACHMS M IIPHUHSTHS
PEIICHHIA, & TaKXKe [UIA pa3paboTKK HA UX OCHOBE HOBBIX ITPOJYKTOB M YCIIYT.

1.2. Ilnannpyemple pe3yabTaTbl 00y4eHust

ITnanupyemsle pe3ynsrarsl 00ydenus mo JIIII:

- OCBOCHHE NPO(ECCHOHANBHEIX KOMIIETCHIMH B MPOIECCEe M3yYeHHs MEPEYHCICHHBIX TeM B
y4eOHOM IIIaHe;

- YCIEIIHOE OCBOEHME IIPOrPaMMBbI IOBBIIIEHHS KBATH(DUKAIINY;

- YCIEIIHOE MPOXO0XKIEHHE HTOrOBOH aTTecTaluu (3a4er).

OO6y4aromumces, yCIemno IpoIe kM 00ydeH e, BHIIONHABIIAM TEKYIIHe KOHTPOIbHBIE
3aJaHds W BBIACPXKABIIMM IIPEAYCMOTPEHHOE Y4eOHBIM ILIAHOM MTOTOBYIKO aTTECTAIHIO,
BBIIAETCA yNOCTOBEpEHHE O MOBbIIeHMH KBanmupukanuu no JIIIT «Junior machine learning
engineer: HHXEHep MaIlnHHOTO O0YYEHHUS.

1.3. Hononuurenbubie xapakrepucruxu JIIITT

Ilepeuens mpodeccHOHATBEHEIX KOMIIETCHIMH B paMKax MMeoIleiics KBanubuKanuy,
Ka4YeCTBCHHOE M3MEHEHHE KOTOPBIX OCYIUECTBISETCS B Pe3yibTaTe OOyUeHHMs, ONpeNeneHbI B
IIprkaszom MuHHCTEPCTBa TPy M CONMAIBHOMN 3amuThl Poccuiickoit @eneparmu ot 06.07.2020
Ne405H 06 yTBep)IeHUE NpohecCHOHATBHOTO cTanaapTa « CHeHaINCT IT0 GOJBIIAM JAHHBIMY.

Bun npodeccronanbHO# nesITeNsHOCTH:

- Co3nanue ¥ IpUMEHEHHE TEXHONOT Ui Gonpimx naaneix (Kox 06.042).

O60011eHHBIe TPYAOBbIE (QYHKIIHHN:

- VYmpapneHue 3TalaMM JKH3HEHHOTO IMKJIA METOJOJIOTHYECKOM M TEXHOJIOTMYECKOM
MH(PACTPYKTYpHI aHaIK3a GOJIBINMX NaHHEIX B opranusamuu (OT® 06.042_B).

TpynoBbie GyHKITUN:



- YpasiieHHe pa3paboTKO# MPOAYKTOB, YCIYT M PEIIEHHH Ha OCHOBE OONBLIAX JAHHBIX
(T® 06.042_B/05.7).

1.4. Tlepeyenr mnpodeccHOHAIBLHBIX KOMIIETEHUHHA B paMKax HMelomeiics
KBAIM(HKAIMH, KaYecTBEHHOE H3MEHEHHEe KOTOPHIX OCyIIeCTBJIseTCS B
pe3yabTare 00y4eHHs

HaHHas IporpaMMa HalpapjieHa Ha COBEPIICHCTBOBAHUE W (MJIM) MOJNyYEHHE HOBOM(-BIX)
KOMIICTCHIUH, HEOOXOMUMON Il NPO(PECCHOHANBPHOM NeSTeIbHOCTH, W (WIH) IIOBEHIIICHUE
npoeCCHOHATBHOTO YPOBHS B paMKaX MUMEIOIIEHCst KBaIMUKAIHH.

Ilpu onpenenennu npoeCCHOHANBHBIX KOMIIETEHIMA Ha OCHOBE NpPO(eCCHOHATBHBIX
crangapToB, MI'TY um. H.D.baymana ocymecTBiseT BEIOOp IPO(ECCHOHATBHBIX CTAaHAAPTOB,
COOTBETCTBYIOLIUX NPOPECCHOHANBHON NEATENBHOCTH BBIIYCKHUKOB, U3 YHCIIA yKA3aHHBIX B
npuioxerur K ®I'OC BO u (unm) MHEIX IPOGECCHOHANBHBIX CTAHAAPTOB, COOTBETCTBYIONIHNX
npodeccHOHATEHOMN NeATeIbHOCTH BBITYCKHUKOB.

[Tonmy4yaemble KOMIETEHIIMH Oa3HUpYIOTCS Ha OCHOBaHWH Ilpukaza Muno6pHayku Poccuu
or 19 centsabpa 2017 r. Ne 932 «O6 yrBepxnenun DenepasbHOrO TrocyIapCTBEHHOTO
00pa30BaTENbHOrO CTaHIAapTa BBICHIETO OOpa3sOBaHWS — MArWCTPaTypa II0 HAIpaBIEHHUIO
noaroroBku 09.04.04 ITporpamMmHast HH)XEHEPHSD.

IlepeyeHb KOMIIETEHIIHIH:

[IK-1. Crnocoben co3naBaTh MHGOPMAI[OHHBIE CHCTEMBI, OHUMAHME CYIIECTBYIOIIHX
IOIXO0J0B K BEpUGUKAIMH MOJIENIeH IPOrpaMMHOI0 00ECIIEUEHHS.

OIIK-5. Cnocoben pa3pabaThlBaTh M MOIEPHH3MPOBATh IPOrPAMMHOE M alilapaTHOE
obecneyenre HHGOPMAIMOHHBIX ¥ ABTOMATH3HPOBAHHBIX CHCTEM.

1.5. CooTBeTCTBHE BHIOB JeATEJIHHOCTH NPOGeCcCHOHANLHBIM KOMIETEHIUAM H HX

COCTABJISIIOIIUX
ITpodeccuonanpupie [TpakTuyeckuit st piae s
KOMIETCHLIUH OIIBIT
Ynpasienve pa3pabOTKOH IIPOAYKTOB, YCIIYT ¥ pellleHri Ha OCHOBe Goubumx manHbx (B/05.7)
IIK-1. CnocobeH co3nmaBathb Pa3zpabotka [Tons3oBaThCs JTamsl
HH(OPMAIMOHHBIE CUCTEMBI, | MOJENEH JaHHbIX, METOJaMHt U XKU3HEHHOTO
IOHMMAaHHE CYHIECTBYIOIIUX | amalTHPOBAHHBIX K UHCTPYMEHTaMHU [UKJTa
IOJIXOMOB K BepUuuKanmm TEXHOJIOTUSIM IIOJIyYCHHU S, XpaHEHHUS, 6ompImx
MOJEeJIEH MPOrpaMMHOTO OO0NBIINX JAHHBIX nepenayy, o0paboTku JAHHBIX
obecneueHus 0O0IBIINX JAHHBIX
OIIK -5. Cnioco6en pa3pabaTeIBaTh U MOAEPHU3UPOBATH IIPOrPAMMHOE H aIapaTHOE
obecnieueHrnEe HHPOPMAMOHHBIX U aBTOMATH3UPOBAHHEIX CHCTEM

2. Yuebnbiii nuaun JATITI

2.1. KaTeropus caymareseit JTIITT

Nwmeromascs xBamubuxanus (tpeboBanus K obywaromumcs) — K ocBoeHmio JITIT
JOIYCKAIOTCSI JIMIIA, COOTBETCTBYIOIIETO MPO(ECCHOHATPHOMY CTAHIAPTY YPOBHIO 0Opa30BAHHS
HITH NIOJTyYarolliie COOTBETCTBYIOIIUM yPOBEHE 00pa30oBaHus (CIEIUATUTET, MATUCTPATypa).

2.2. O6mas Tpya0€MKOCTH POrpaMMBbI, Ay JTHTOPHAS H CAMOCTOATEIbHASA padoTa
O6mas TpyJOeMKOCTh NpOrpaMMmbl 52 aKaJleMH4YeCKHX uaca, M3 HHX 27 YacoB
ayIUTOPHOM paboTel, 23 yaca caMOCTOSTEIBHOM pabOTEI ¥ 2 yaca HTOTOBOM aTTeCTAIIMH.

2.3. ®opma 00yueHuUst

®opma o6ydenus mo Il — oyHas, ¢ IpPUMEHEHHEM DIEKTPOHHOIO OOy4deHHS U
JUCTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.



2.4. YueOHbIi IUIaH

JIIIT «Junior machine learning engineer: HEXeHep MAIIMHHOTO OOYYEHHS) PEaTH3yETCs
OJITHUM MOZYJIEM.

B ToM gucie

Ne HawmmenoBanue dopma Bcero,

” IIpaxtiueckue |CaMoCTOSTEND
/m|  TeMBI, MOZYJIs KOHTpONs | akajn. yac*® | Jlexuuu

3aHATHS Has paboTta

O0630p OubIHOTEKH
sklearn
Meton rnaBHBIX
koM1noHeHT PCA.
Merton t-SNE ms YCTHBIN
JIMHEWUHO OIIpoC
pa3aenuMon
BBIOOPKH.
Knacrepuzarus.
3. | Meron k-means, c-
means
Nepapxuueckas
KJIacTepu3amus -
hierarchical
4. | clustering.
Anroput™M
KJIaCTepH3aI[il
DBSCAN
KiroueBsle 3anaun
o Digtariic v Tect 1 0,5 . 0,5
IaTaceTOB U UX
BaXXHOCTh
PazbanancupoBanu
6. | PYE ZlaTaceTh! 1
METOIBI
6aJaHCHPOBKHU
bubnmoreka
Beautifulsoup.
ITapcuHr HaHHBIX
u3 html cTpanuiy
Ob6paboTtka
KaTeropHaIbHbIX
8. | mpuzHakos. TecT 2 0.5 , 0,5 1
LabelEncoder, One
Hot encoding
[lonnas u
g | YcroBHad YCTHBII
BEPOSTHOCTD, orpoc
TeopeMa baiieca
baiiecoBckuii
10. | BeposITHOCTHBIH
KjaccuduraTop
Metpuku YCTHBIN
KJ1acCU(bUKaIHH. 0IIpocC

TECT 1,5 0,5 0,5 0,5

YCTHBIN
OIIpocC

YCTHBIA
OIIpoC

TECT 2 0,5 0,5 1

TECT 3.5 0,5 1 2

YCTHBIN
oIpoc

Il




Martpuna omubox
(Confusion -
matrix) Precision,
recall, f1. ROC-
AUC

12.

Kpocc-amunamnus.
OcobennocTtu
IPUMEHEHHUS

YCTHBIN
ompoc

0,5

0,5

K]

Metopn
OMvyKaNIIIIX
coceneit k-NN.
Metpuku noacyera
paccTosSHUS.
[11r0CHI U MUHYCBI
AJITOPUTMa

YCTHBIN
oIpoc

14.

Meron onopHBIX
BEKTOPOB (SVM).
JIunetino
pasnenumble U
HepasJeluMble
BBIOOPKH, METOIBI
obpabotku. [Tnrocker
U MUHYCBI
ITOpUTMa

YCTHBIA
oIpoc

13.

JIunetinas
perpeccusl.
Jloructuueckas
perpeccust

YCTHBIM
OIIpoC

16.

Merton
HaWMEHBIITHX
KBaJIpaToB.
Cpennsis
KBaJIpaTHIHAS
omubKa, CperHss
abcomoTHAs
omuoOKa

YCTHBIN
ompoc

0,5

0,5

L

Pemaroniue
nepeBbs (Decision
tree)

YCTHBIN
OTIpocC

18.

CrnyyaiiHblif ec
(Random forest)

YCTHBIU
OIIpOC

0,5

1,5

19.

AHcamOnu
ITOPUTMOB.
Bagging, boosting,
stacking

YCTHBIN
OIIpoc

0,5

0,5

20.

HUtorosas
aTTecTanus

3a4eT

2

HUTOTI'O

52

14

13

23

*aKaJeMUYIECKHUH 9ac cOCTaBIseT 45 MUHYT




3. Kajennapublii yueOHbI# rpaduk

HaumMmenoBanue
TEMBI, MOIYJIS

00630p 6ubmmorekn sklearn

Merton riaBHEIX
komnoHeHT PCA. Merop t-
SNE mis nuneiHo
pa3aenuMon BEIOOPKH.

Knacrepuszanus. Meton k-
means, c-means

1 neusn

2 eHb

3 eHb

4 neHn

5 neHp

6 Ieup

Uepapxuyeckas
KJIaCTepHU3aIus -
hierarchical clustering.

ANrOpHTM KIacTepU3aluu
DBSCAN

KinroueBrie 3agauu B
IIOTOTOBKE IaTaCETOB U
HX BaXHOCTH

PazbanancupoBanHbie
NaTaceThl U METOIBI
OaaHCHPOBKHU

bubnuotexa Beautifulsoup.
[Tapcunr naHHBIX U3 html
CTpaHHUII

O6paboTka
KaTerOpHaIbHBIX
npusHakoB. LabelEncoder,
One Hot encoding

ITonHas u ycinoBHas
BEPOSITHOCTh, TEOpEMa
batieca

10.

BaiiecoBckuit
BEPOSITHOCTHBIN
KJ1acCUpHKaTOp

11.

MeTtpuku KiacCupUKaIm.
Martpuna omubok
(Confusion -matrix)
Precision, recall, f1. ROC-
AUC

12,

Kpocc-panunanus.
Oco0eHHOCTH IPUMEHEHHUS

13.

Merton 6mmxaimx
coceneir k-NN. Metpuku
IIOJICYETA PACCTOSIHUS.
[Imrockl 1 MUHYCHI
IropuTM™Ma

14.

MeToz OnopHBIX BEKTOPOB
(SVM). Jlunetino




pasnenuMsble U
HepasIeIuMble BEIOOPKH,
METObI 00paboTKH.
[I1roCchI 1 MEHYCBI
ITOpUTMa

13

JIuneiinas perpeccusi.
Jloructuueckas perpeccus

16.

MeTo 1 HauMEHBIIHNX
KkBagpaToB. CpemHss
KBaJpaTU4Has oIuoOKa,
cpenHss abCoNOTHAS
omuoKa

17,

Pemaromue nepeBbs
(Decision tree)

18.

Crnyuatinblii nec (Random
forest)

AHcaM05iu1 arOPUTMOB.
Bagging, boosting, stacking

Wrorosas aTTeCTaluAa

HaumenoBanue
TEMBI, MOTYJIS

7 IeHb

8 nensn

9 neunp

10 neusn

11 neup

0630p 6ubmoTekn sklearn

Meton riiaBHBIX KOMIIOHEHT
PCA. Metog t-SNE mst
JIMHENHO pa3genuMoun
BBIOOPKH.

Knacrepuzanus. Meton k-
means, c-means

Hepapxudeckas
KJjlactepusanus - hierarchical
clustering. Anroput™m
kiactepusanua DBSCAN

KiroueBrie 3amaun B
IIOATOTOBKE NATACETOB M UX
BaXXHOCTb

Paz0anancupoBaHHEBIE
JaTaceThl U METOIBI
OaJlaHCUPOBKH

Bubmuoreka Beautifulsoup.
[TapcuHr nasHBIX U3 html
CTpaHuIl

O6paboTka KaTeropuaibHBIX
npusHakoB. LabelEncoder,
One Hot encoding

Ilonnas u ycnoBHas
BEpOSITHOCTH, TeopeMa baiieca

10.

BaifecoBckuii BEpOSITHOCTHEIN
KJIacCH(HUKATOD

11.

MeTpuku KiaccupUKaLUH.
Marpuua ommbok (Confusion




-matrix) Precision, recall, f1.
ROC-AUC

12 Kpocc-panunanusi.

" | OcobeHHOCTH MPUMEHEHHUS
Merton Onmxaimmx coceneit
k-NN. Metpuku moacuera
paccrostHus. [Lroce! u B
MUHYCHI aJITOPUTMA

MeToz onopHBIX BEKTOPOB
(SVM). JIuneiino

14. | pasmenuMble U Hepa3deIuMBbIE
BBIOOPKH, METOIBI 00PabOTKH.
IT1r0Chl U MEHYCHI aITOPHTMA
JImneiinas perpeccusi.

13.

18 Jloructuyeckas perpeccus
Meton HauMeHBIIUX
16. | KBampaTos. Cpennss
" | KBazpaTHU4Has OIIHOKa,
cpenHsis abCOIFOTHAS OIHOKa .
17, Pemaromue nepeBbs :

(Decision tree)
13 Cryqaiiserit nec (Random

" | forest)

AHcaMO0IH aITOPUTMOB.
Bagging, boosting, stacking V L
20. | HroroBas aTrecranus . 3ar

19,

PexomennoBanHbIi cpok ocBoenus JIIIIT — 11 nueit.
QaKTHYECKOe  DACIUCAHWE 3aHATHH  yTBEpXKIACTCS [PU  3aKMIOYEHHH  JOTOBOpA  C
00y9aromuMuCs UK IIPH HOPMHUPOBAHUH IPYIIIEL

4. Pabouas nporpamma JIIIII
4.1. Pabouas mporpamMma MOMyJist
4.1.1. Lenp m3ydeHHS MOIyNsi: cHOPMUPOBATH y OOYYAIOIIMXCS KOMIIETEHIIMM B OOJIACTH
co3anus MH(GOPMaLMOHHBIX TEXHOJIOTH HOBOTO MOKOJIEHHS, 00ECIICUMBAOIINX SKOHOMUYECKH
o QeKTHBHOE WH3BIEYEHHE TMONE3HOH HHGbOpMALMH M3 GONBIIMX OOHEMOB PA3HOOOPA3HBIX
N@HHBIX IIyT€M BBICOKOH CKOPOCTH WX cOopa, 0OpaOOTKH U aHaim3a, ¥ NPHMEHEHHE 3THUX
TEXHOJOTHH B HH(OPMAIMOHHO-AHAIMTHIECKOH NEATEIBHOCTH, B CHCTEMAaX YIPAaBICHHS W
NPHUHATHS PEIICHNUH, a TaKXKe ISk pa3pabOTKH HAa UX OCHOBE HOBBIX MIPOIYKTOB H YCIYT.
4.1.2. 3anava M3yYeHMs MOZYIS: HU3Y4YUTh CPENCTBA Pa3pabOTKM CHCTEM, HCIOJNB3YIOUIMX B
CBOCH paboTe MPUHIUIIBEI MAITMHHOTO 00YYCHHS.
4.1.3. Ilnanupyemsle pe3yabTaThl 00ydeHUs
IIponecc nsyuenus paszena HanmpasieH Ha GOPMHUPOBAHHUE CIIEAYIOMKX KOMITETCHIIAM

Mertons! u popmbI
Kozn/ o0OyueHus,
e e Ilepeyens MIaHUPYEMBIX PE3yIBTATOB OOyUYEHUS CIIOCOBCTBYIOMITE
KOMIIETCHIIHH 10 MOZIYITEO (hopMHPOBaHUIO
U Pa3BUTHUIO
KOMIIETEHIINN

[TK-1 3HaTh: Mertonp! 0OyueHwus:
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OTampl )KU3HEHHOTO MK/ OOIBIIKMX JAHHBIX.
YMmern:

ITonp30BaTheCst METOIAME U HHCTPYMEHTAMH
IIOJIyYEHMsl, XPaHEHHU S, IIepenaqn, 00paboTKu
O0JIBIINX TAHHBIX.

Bnaners:

Pa3paboTka Mozenell JaHHBIX, aJanTHPOBAHHBIX
K TEXHOJIOTUSM OOJBIIHX JaHHBIX.

AKTHBHEIE,
IIaCCUBHBIE,
HUHTEpPaKTHBHEIC.
DopMBI 00yUEHHUS:
TIeKITUS;
IIPaKTHIECKOE
3aHATHE;
caMOCTOsITeNTbHAS
pabora.

3HaTh:

DTarnbl )KU3HEHHOTO KA OOIBIINX JaHHBIX.
Ymerh:

ITonp30BaThC METOIAMH ¥ HHCTPYMEHTAMMU
IIOJIyYEHMsl, XpaHEHHUs, IIepeiadn, 00paboTKu

Metonsr oOy4deHus:
AKXTHUBHEIE,
[IACCUBHBIE,
WHTEPaKTUBHEIE.
®DopMEl 00yUeHHS:

OIIK-5
OOJBIINX JAaHHBIX. JISKIIHS,
Baagern: IPAKTHYECKOE
PaspaboTka Mozenel JaHHBIX, afaNTHPOBAHHBIX | 3aHATHE;
K TEXHOJIOTUSIM OOJBIIMX JAaHHEIX. CaMOCTOSTEILHAs
paborTa.

4.1.4 Conepxanue Kypca
Tema 1. O630p 6ub.1uoTexu sklearn (1,5 gyaca)

Jlexmuu (0,5 9aca). B pamkax naHHOM TeMbl OyneT paccMoTpeHa 6ubianoreka scikit-learn

(sklearn), HazHaueHwme, pasnensl, ClI0COObI paboOTHI, IMIOPT OUOIHOTEKH B python.
IIpaxkTryeckas pabota (0,5 gaca). Pa6ota ¢ 6ubnuorekoi scikit-learn (sklearn).
CamocTtosTenpHas padota (0,5 gaca).

JumakTryeckue
HaumeHnoBanme e o 5 Y4e0H0-METOINYECKOE ®opma
BBIHECEHHBIE HA | CAMOCTOSTEIBHOM
TEMBI oOecrnieyeHue KOHTPOJIS
CaMOCTOSTEIbHOE paboTer
H3y4eHHe
0O630p bubnuoTtexa IIpopaboTka Cunen [I., Meiicman A., | Tect
OuOIMoTEeKH sklearn JononHuTenpHBIX | Amu M. OcaoBel Data
sklearn HUCTOYHUKOB Science u Big Data.
uHpOpMaIHU Python u Hayka o maHHEBIX
/ Cunen [I., Melicman A.,
Amn M.; mep. ¢ aHrL
Matsees E. - CII6.:

ITurep, 2020. — 334 c.
(https://library.bmstu.ru/C
atalog/Details/544371)

Tema 2. Meron raaBupix kommoHeHT PCA. Meron t-SNE s JumeiiHo pa3aenumoii

BbI0OOpKH (4 yaca)

Jlekuuu (1 vac). B pamkax naHHOH TeMbI OYXyT pPacCMOTPEHBI METOIbI YMEHBIICHHS
pasmepocty PCA wu t-SNE, nanel ompeneneHHs JIHHEHHO-pa3leNMMON M HEpasAelrMoi
BBIOOPKY, B KAKUX []aTaceTaX U B KAKMX JAHHBIX HEOOXOAMMO yMEHBIIEHHE PA3MEPHOCTb.

ITpaxTryeckas pabora (1 gac). ViamMeHeHne pasMEPHOCTH JaTaceTa.

CamocrositensHas pabota (2 yaca).
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JunakTuyeckue

HanmenoBanme G fopue . | YueOHO-MeTomuYecKoe ®opma
BBIHECEHHBIE HA | CAMOCTOSITEIIBHOM
TEMBI obecrieueHue KOHTPOJIS
CaMOCTOSITEIFHOE paboThl
H3Yy4eHHe
Merton PasmepHocTh [IpopaboTka IHenyxun O.U., Epoxud | ycTHBIH
IJIaBHBIX Jaracera nonoiauuTensHbIX | C.J., IlonkoBHEKOB M.B. | ompoc
KOMIIOHEHT HCTOYHHUKOB Texnonorun MamwHHOTO
PCA. Meron t- UHpOpMAUU o0ydeHHsT B  CeTeBOi
SNE IS 6esomacuocty/ Illemyxun
JIHHEHHO O, Epoxurn CJI.,
paznenuMon [TonxoBruKOB M.B.; pen.
BBIOOPKHU emyxun O.U. — M.:
I'opsuas nunusg-Tenekom,
2021. — 359 ¢

(https://library.bmstu.ru/C
atalog/Details/555230)

Tema 3. Knacrepusanus. Meron k-means, c-means (4 9aca)
Jlexuuu (1 gac). B nanHOM Teme OyZyT pacCMOTPEHBI JBa aIrOPUTMA KIACTEpPU3aIUy K-

mean 4 c-means, KaKk NpuUMepPsl o0ydeHHst 6e3 yuuTens, OCHOBHEIE ocobeHHOocTH. Hamucanue
KoJa aroput™Ma Ha python.

IIpaxtryeckas pabora (1 wac). Kimacrepusamus natacera HCIONB3ys alrOPUTMBI K-

means, c-means.

CamocTosTenpHas padora (2 gaca).

JumakTrudeckue
Hamveropamme | CAAHHIBL DopMmbl ] YyebHo- Bopua
BEIHECEHHBIE HA | CAMOCTOSITENILHON | METOIHUYECKOE
TEMBI KOHTPOJIS
CaMOCTOSITENBHOE | paboTHI obecnieueHue
H3y4YCHUE
Knacrepusanus. | Anroputmer k- | IIpopaGoTka Cy3u P. Python. B | ycrubii
Meton k-means, | means, c-means | JOIONHUTENBHEIX | HOIJIHHHUKE: orpoc
c-means HMCTOYHHUKOB Haub6onee IIOJIHOE
uHGbOpMaITUH PYKOBOJICTBO /
Cy3u P. — CII6.: BXB-
Ierep6ypr, 2002. —
747 c.
(https://library.bmstu.r
u/Catalog/Details/847
09)
Tema 4. Wepapxuveckas kiacTepusamus - hierarchical clustering. Axaropurm
knacrepuzanuu DBSCAN (3 gaca)
Jlektmu (1 wac). B pamxax JgaHHOM TeMBl OyOyT pacCMOTPEHBI aIrOPHTMEI

uepapxuveckou knacrepusanuy u anroput™M DBSCAN. [IpeumyinecTBa v HeTOCTATKH.

IIpaxtiyeckas pabora (1 wac). Knacrepmsanmus Hayd9HBIX ATE€HTOB ¢ IIPHMEHEHHEM
hierarchical clustering ¥ DBSCAN.

CamocrositensHas pabora (1 gac).
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JumakTHyeckue
it € IUHUIIBI, Dopmbl i VYyebHo- Do
BBIHECEHHBIC Ha CaMOCTOSITENIBHON | METOIUYECKOE
TEMBI KOHTPOJIS
CaMOCTOSITEIbHOE paboTsI obecrieueHue
H3y4eHHe
Hepapxuueckas | OCHOBEI IIpopaboTka IInac x. Bannmep | ycTHbIH
KJIaCTepH3alis - | KJIaCTepU3aluu JOTIONHUATENRHBIX | Python IUIS | OTIPOC
hierarchical HUCTOYHHUKOB CJIOXKHBIX 3aJad:
clustering. uHpOPMAIHH HayKa O JaHHBIX
Anroput™m 51 MalIuHHOE
KJIaCTepU3aIun oOyuenne / Ilmac
DBSCAN Jx. Bannep; nep.
¢ axrn. [Ilametm
H. —  CH6.:
ITurep, 2020. -
572 C.
(https://library.bm
stu.ru/Catalog/De
tails/550326)

Tema 5. KaroueBrble 3a1a4n B HOATOTOBKE 1aTACETOB U HX BaskHOCTH (1 gac)

Jlexuuu (0,5 gaca). B pamkax JaHHOM TeMbl OYAyT pacCMOTPEHBI BaKHBIE MOMEHTHI B
IIOATOTOBKE [1aTaceTOB, TaKMe KaK IPOBEPKAa Ha IOJHOTY, OIEHKA IIPOIYINEHHBIX 3HAYCHHIH,
BaJTM AUl TAHHBIX U HCTOYHHKOB, JOCTOBEPHOCTH, MHOT0OOpa3ue.

CamocrosTensHas padora (0,5 gaca).

Junaktuyeckue
Hanmerosanue | oV AHBL o .. | YuebHo-MeToguyeckoe | Popma
BLIHECEHHBIE HA | CAMOCTOSTENBHOM
TEMBI obecrieyeHue KOHTPOJIS
CaMOCTOSITENBHOE | pabOThI
H3YYCHHE
KiroueBrie Ilonroroska IIpopaboTka Kpyz P.JI. Crpykryps! | TecT
3aJauu B | JAHHBIX JOIOJIHUTENBHBIX | JaHHBIX u
IIOATOTOBKE HCTOYHUKOB IIPOEKTUPOBAHHE
JaTaCeTOB U UX uH(poOpMaIuu IIporpamMM: [yueO.
BaXHOCTH nocobue] / Kpys P.JL;
mep. 3-ro aHri. Hu3m.
®unorenoe K.I'. — M.:
BMHOM. Jlaboparopus
3HaHui, 2017. — 765 c.
(https://library.bmstu.ru/
Catalog/Details/476469)

Tema 6. PazbanancupoBanHbIe 1aTaceThl M METOABI 6aIaHCHPOBKH (2 Yaca)

IIpakTuyeckas pabota (0,5 gaca). B pamkax faHHOM TeMBI GyIyT PACCMOTPEHBI IOHSTHS
pa3balaHCUPOBAHHOIO JlaTaceTa M 0anaHCHPOBKA, MUHODHUTADHBIA KIacc, MaXKOPHUTAPHbI
KJtace. IIpuMeHenre MeToI0B YBETHISH I MUHOPHTApHOTO Kiacca (upsampling) ¥ yMeHbIIeHus
MaxopuTapHOro kinacca (downsampling).

IIpaktraeckas pabora (0,5 gaca). [IpuMeHeHre METONOB GaTaHCUPOBKH JATACETOB.
CamoctositensHast pabora (1 gac).
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JunakTuyeckue

€ TUHHUIIEI, DopMbI YyeOHo- o
HammeHOBaHME TEMBI | BEIHECEHHBIE HA | CAMOCTOSITENIFHOM | METOMHUECKOE e
CaMOCTOSITENbHOE | pabOTHI obecrieyeHue i S
H3y4YeHUe
Pas6anancupoBannsie | bamancuposka IIpopaboTka Kpy3 PJL |l Tedn
JlaTaceThl M METOJBI | JaHHBIX JIOIIOJIHUTENBHBIX | CTPYKTYpHI
OalaHCUPOBKH HCTOYHUKOB JAHHBIX u
uHpopManuu IIPOEKTUPOBAHUE

nporpamm: [yue0.
nocobue] / Kpys
P.JI; mep.: 3-ro
aHTJI. U3,
@unorenos K.I'.
— M.: BMHOM.
JlaGoparopus

3Hanmi, 2017. —
765 &
(https:/library.bm
stu.ru/Catalog/De
tails/476469)

Tema 7. bubanorexa Beautifulsoup. Ilapcunr nanupix u3 html crpanun (3,5 yaca)
[Ipaktiyeckas pabota (0,5 gaca). B pamkax maHHON TeMbl GyIET pacCMOTPEH METOX H
peanu3anus napcuHra (cOopa) JaHHBIX M3 OTKPBITHIX HCTOUYHHKOB B HHTEPHETE C IPUMEHEHHUEM
bubnrorexu beautifulsoup. Byner npennoxxen BapuaHt HaBuranuu o komy html crpanmi.
IlpaxTryeckas pabota (1 uac). BHIMONHWTE NAPCHHT IBYX CTpaHMII C caifTa
https://zakupki.gov.ru/ mo kaxmoi 3aKyIke.
CamoctosiTensHas paborta (2 gaca).

Junaktudeckue
Hanmenosanme | -  ALPL Loy .. | YuebHO-MeTOnuueckoe | ®opma
BBIHECEHHBIE HA | CAaMOCTOSITeILHOM
TEMBI obecrnevyeHue KOHTPOJIS
CaMOCTOSATENBHOE | Pa0OTHI
U3y4YeHHe
Bbubnmoreka [Tapcunr nannusix | [Ipopabotka Kpyz P.JIL. Crpykrypsr | TecT
Beautifulsoup. JOIOJIHUTENBHBIX | TAaHHBIX 7§
[Tapcunr HUCTOYHUKOB IIPOEKTHPOBAHUE
TAHHBIX u3 uHGpOpPMaIUH [Iporpamm: [yueb.
html crpanwun nocobue] / Kpys P.JL;
mep. 3-ro aHrI. M3,
®unoreros K.I'. — M.:
BHHOM. Jla6oparopus
3gaguii, 2017. — 765 c.
(https://library.bmstu.ru/
Catalog/Details/476469)

Tema 8. OOpaboTka kaTeropuaibHbIX npusHakoB. LabelEncoder, One Hot encoding
(2 gyaca)

Ilpaktryeckas pabora (0,5 dyaca). B pmaHHON Teme OyayT pacCMOTPEHBI IIOHSATHS
KaTeropuajibHble M YHCIOBLIE IIPHU3HAKH, a4 TaKXe METONbl 00pabOTKH KaTeropHalbHBIX
npusHakos LaberlEncoder, One Hot encoding. ByayT pa3o6pass! ycioBUs. KOTa ONTHMAIBHO
IIPUMEHATH METOBI 00PabOTKH KaTerOpHUabHBIX PH3HAKOB.
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IIpakTryeckas pabora (0,5 gaca). 3arpy3uts u cobparh maTaceT (JaTaceT OIHCHIBAET
KJIACCHYECKHE aBTOMOOWIN), ONPENEIUTh KaTeropHalbHBIE NPU3HAKH, NPHMEHHTbH METOBI
LabelEncoder, One Hot Encoding.

CamocrosrenpHas pabora (1 gaca).

JlumaxkTugeckue
€OUHULIBI DopmbI
HaunmenoBanue 3 i P ., | YuebHO-MeTommueckoe | ®opma
BBIHECEHHBIE HA | CAaMOCTOSITEILHOMN
TEMBI obecrnieyeHue KOHTPOJIS
CaMOCTOSATENBHOE | pabOTHI
U3y4eHHue
ObpaboTtka Kareropuaneusre | [IpopaGorka Kpy3 P.JI. Ctpyktyps! | TecT
KaTE€rOpHaIbHBIX | MPHU3HAKH JONIOJIHUTENRHBIX | TaHHBIX U
IPU3HAKOB. JAHHBIX UCTOYHUKOB IIPOEKTUPOBaHHUE
LabelEncoder, uHbOpMaIUK IpoTrpamMM: [yueb.
One Hot nocob6ue] / Kpys P.JL;
encoding mep. 3-ro aHriI. 31,

®unorenos K.I'. — M.:
BEVMHOM.
JlabopaTopust  3HaHHiA,
2017. 765 " ¢
(https://library.bmstu.r
u/Catalog/Details/4764
69)

Tema 9. Ilostnas 1 yc/i0BHasi BEPOSAITHOCTH, Teopema Baiieca (1 gac)
Jlekuuu (0,5 yaca). B pamkax maHHON TeMbl OyIyT pacCMOTPEHBI NMOHSATHS IIOJIHON W
YCIIOBHOM BEPOSTHOCTH, a TaKKe TeopeMa baiieca, 3aBUCHMEIE ¥ HE3aBUCHMEBIE COOBITHSL.
CamocrosrensHas pabdora (0,5 gaca).

JunakTuyeckue
Haumenosanme | o AHBh Do .. | YuebHO-MeTOnUueckoe | ®opma
BBIHECEHHBIE HA | CAMOCTOSTENLHOM
TEMBI obecnieueHue KOHTPOJIS
CaMOCTOSTEIBHOE | PaOOTEI
H3Y4eHHe
[Tonnas u | Teopema batieca | IIpopaboTka l'ankun C.B., [laHOB | ycTHBII
yCIIOBHAsI nonoiaHuTeNbHEIX | B.®., Ilerpyxuna O.C. | ompoc
BEPOSTHOCTE, HUCTOYHHUKOB Kpatkuit xypc Teopun
TeopeMa uH(popManuu BEpPOSITHOCTEH: yueO.
baiieca nocobue / I'ankun C.B.,
ITanoB B.®., [lerpyxuna
O0.C.; MI'TY umMm. HD.
Baymana. — M.: U3zn-Bo
MI'TY M. H:9:
baymana, 2007. — 54 c.
(https://library.bmstu.ru/
Catalog/Details/178041)
Tema 10. bakiecoBckuii BepOSATHOCTHBII KiaccupurkaTop (3 1aca)
Jlekuum (0,5 waca). B pmamHOM Teme OyOyT paccMOTPEHBI BEPOSTHOCTHEIE

knaccudukaropsl baiteca (Gaussian Naive Bayes, Multinomial Naive Bayes, Complement Naive
Bayes, Bernoulli Naive Bayes, Categorical Naive Bayes) mis pemenus 3anay kiaccupHKauH.

[lpaktuyeckas pabora (1 wuac). O6Gyuuts 1Ba DBaifecoBckux kimaccudukaropa,
CIIPOTHO3UPOBATh BEPOSTHOCTH BO3HMKHOBEHHS JIECHBIX II0KapOB. BBINONHWTH NPOTHO3 HA
IIPOBEPOYHBIX JAHHBIX.
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CamocTosrtensHas pabota (1,5 gaca).

Haumenosanue
TEMBI

JunakTuyeckue

€ IMHHIIBI,
BBIHECEHHBIE Ha
CaMOCTOSITEILHOE
HU3YYCHHE

DopMBI
CaMOCTOSTEILHON
paboTsl

VYuebHo-
METOIHYECKOE
o0ecrieueHue

®dopma
KOHTpPOJIA

baitecoBckuii
BEPOSITHOCTHBIN
KJIacCU(PUKaTOp

3agauu
KJIaCCU(HKAIIH

IIpopaboTtka
JOIOTHUTETBHBIX
HCTOYHUKOB
UHpOpMaIu

XTTUBHEHKO
[IarakoBu4
IIpakTuka
HEUPOCETEBOTO
MOJIETTUPOBAHUS
yuebHOe mocobue /
XIIMBHEHKO JILE.,
[IarakoBuu @.A. —
2-e wu3n., crep. -
CII6.: Jlans, 2021. —
196 &
(https://library.bmstu
.ru/Catalog/Details/5
36123)

JLB.,
D.A.

YCTHBIN
ompoc

Tema 11. Merpuxkn knaccupuxanuu. Marpuna ommGok (Confusion -matrix) Precision,
recall, f1. ROC-AUC (2 gaca)
Jlexuun (1 wac). B pamkax naHHOM TeMbl OyIyT pPacCMOTPEHBI METPUKH OMIMGOK HpH
pelieHuy 3a7a4y KiaccuuKaluu, JaHbl ONpENeNeHHs I METpHK precision, recall, fl-mepa,
noctpoenue ROC Kpusoii.
IIpakTuyeckas pabora (0,5 gaca). KommekcHas omeHKa paGoThI anroputMa Mo Habopy

METPUK.
CamocrosTensHas pabdora (0,5 gaca).
Junaktuyeckue
Hatiicnonanne: | SAEHATEL DopMbl } YyebHo- ®opma
BBHIHECEHHBIE HA | CAMOCTOSITEIBHOH | METOIHYECKOE
TEMBI KOHTPOJIS
CaMOCTOSITENIFHOE | pabOTEI oOecrnieyeHue
U3y4yeHue
MeTtpuku MeTtpuxu [IpopaboTtka ['panoBckas P.M., | ycTHBI#
KacCU()UKaluy. | KNacCU(QUKAIME | TONONHUTENBHEIX | bepesHas N.A. | ompoc
Marpuna HUCTOYHUKOB WaTynmus 7§
omuboK uHpOpManuu HCKYCCTBEHHBIN
(Confusion - HUHTEJUIEKT /
matrix) ['panoBckas P.M,,
Precision, recall, bepesnas i,
f1. ROC-AUC JlenuHrpaackuif  roc.
yH-T. — JI.: W3m-BO
JIeHMHIpascKOro  yH-
Ta, 1991s — 268 ¢,
(https://library.bmstu.r
u/Catalog/Details/503
904)

Tema 12. Kpocc-pamupanus. OcoGennoctn npumenenus (1 gac)
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Jlextmn (0,5 waca). B pamkax naHHOM TeMbl OyZeT paccMOTPEHO TNOHSATHE KpPOCC-
BAIMAAINY, NPEUMYILIECTBA INPU OLEHKE H IPOBEPKE KavecTBa aIrOPUTMOB MAIIHHHOTO

oOy4eHwusl.
CamocTtosTensHast padora (0,5 gaca).
JunakTuyeckue
HammeHoBanue | 7 el Sophm .. | YuebHo-meTonuyeckoe | @opma
gt BEIHCCCHHBIC HA | CAMOCTOATENBHOR | o Js -
CaMOCTOSITEIIFHOE | PabOTHI
HU3y4YEeHHUE
Kpocc- Onenxka xayecta | [IpopaboTka Hlymckmin C.A. | ycTHBIH
BaJTMIALIHSL. QITOPUTMOB JOTOJHUTENBHEIX | MallMHHBIA HHTEIUIEKT. | Ompoc
OcobeHHOCTH | MAIIUHHOTO HCTOYHUKOB Ouepku 1o  Teopuwu
IIPUMEHEHUS o0ydeHus uHbOpMaITUH MallMHHOTO OOyYEeHHS
u HACKYCCTBEHHOTO
UHTEJUIEKTa /
[Tymckuii C.A.;
MockoBckuii  GU3UKO-
TEXHUYECKUN UH-T
(HaIMOHABHEBIM
HCCIIEOBATENbCKUM YH-
T). = . M: PHOP:

Hudpa-M, 2021. — 339
&

(https://library.bmstu.ru/
Catalog/Details/554838)

Tema 13. Mertox Ommxaiimux coceneit k-NN. Merpuku moacdera paccrosiaus. ILmocs! u
MHHYCbI ajropurma (3 yaca)
Jleknuu (1 4vac). B pamxax maHHOM TeMbl OyIeT pacCMOTPEH aiTOPHTM MAIIHMHHOTO
00y4enus - meton Ommxakimmx coceneit (k-NN), st pentenus 3anay knaccuduxaruu. O61acTs
peiraeMbIX 3aga4. [IIFoCE! 1 MEHYCHI alropuTMa.
IIpakrtideckas pabora (1 wac). OOyuuts amroput™ k-NN, mCHONB3ysS 1B pasHbIC
METPHKH OJM30CTH. BBINOTHHUTE IPOrHO3 Ha MIPOBEPOYHBIX NAaHHEIX. CHATH METPHKH H OIIMOKH
Mozenu. Hamucars BEIBOMBL
CamocrosrensHas pabdora (1 gac).

Junaktudeckue
Hanvenosanue | o AHBL oV .. | YuebHO-MeTomuueckoe | Popma
BBEIHECEHHBIE HA | CAMOCTOSITEILHOM
TEMBI o0ecrieueHue KOHTPOJIS
CaMOCTOSITEIbHOE | pabOTHI
H3ydeHHUE
Merton Meton [IpopaboTtka bepukamBsumn B.III., | ycTHBIA
OmrKaimx Omrxadux JOIOIHUTENBHBIX | OCBKHUH C.IL | ompoec
cocemet k-NN. | coceneit HUCTOYHHKOB CraTtuctuyeckast
MeTtpuku uHpOpMaIuu oOpaboTka JTaHHBIX,
nofcyera IIJIaHUPOBaHUE
PacCTOSIHUSL. 9KCIEPUMEHTA "
IInrocer u ClIy4aliHble IIPOIECCHI:
MHUHYCBI yuebHOe mocobue s
aNropuTMa BY30B /

bepuxamsunu B.I1I.,
Ocpkun C.II. - 2-e u3nm.,
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UCIIp. ¥ JOH. —
IOpaiit, 2021. — 163 c.
(https:/library.bmstu.ru/
Catalog/Details/555713)

M.:

Tema 14. Merton omopubix BexTopoB (SVM). JluHeiiHO pasie/HMble H HepaseJHMbIe

BbIOOPKH, MeTOabI 00padoTku. ILTI0cHI M MUHYCBI aaropuTMa (3 9aca)

Jlexumu (1 vac). B nannodt Teme OymeT pacCMOTPEH IrOPHTM - METOH ONOPHBIX

BEKTOPOB, NpoOJieMa JHHEWHO HE pa3elNHuMON BBHIOOPKM M MeTonbl e pemenus. O6macth
peIaeMbIX 3a1a4, IUTIOCHL U MUHYCHI aJITOPUTMA.

IIpakTiyeckas pabora (1 wac). OGyuuts anroputm SVM. BBIIOTHHTH NPOrHO3 Ha

IIPpOBEPOYHBIX JAHHBIX. Brmonauts IIPOTHO3 Ha IIPOBEPOYHBIX OJAaHHBIX. CHaTb MCTPUKH H

OILITHOKY MOJIENH.

CamoctositensHas pabdora (1 gac).

Junaktugeckue
o P €OUHHULIBI, DopMBbI : Y4ebHo- Gopita
BBHIHECEHHBIE HA | CAMOCTOSTEBHOM | METOIMYECKOE
TEMBI KOHTPOJIS
CaMOCTOSATENBHOE | pabOTHI o0ecnevyeHue
H3y4YeHHE
Meron onoprsix | Meron omopusix | [Ipopabotka Brerorun B.B. | ycTHBI#I
BeKTOpoB (SVM). | BekTOpOB JONOJTHUTENBHEIX | DIE€MEHTEI oIpoc
JIuneitno HCTOYHUKOB MaTeMaTU4EeCKOMN
pa3zenuMeble " uHpoOpMaIuH TEOpUU  MAIIHHHOTO
Hepa3JenuMble oOy4eHus: yue0.
BBIOOPKHU, METOIBI nocobue s BY30B /
o0paboTku. Brrorun B.B.; Mock.
[Inrocer " GU3UKO-TEXH.  HH-T
MUHYCBI (roc. yu-1), PAH. Un-
anropuTMa T npolieM mepemayn

uHpOpMAaIHH UM.
A.A. XapkeBnya. —
M.: MOTH - UIIIIN
PAH, 2010. — 231 c.
(https://library.bmstu.
ru/Catalog/Details/22
9808)

Tema 15. JIuneiinas perpeccus. Jlorucruueckas perpeccus (4 uaca)
Jlexuuu (1 yac). B pamkax namHOM TeMbl 6yIyT PacCMOTPEHBI OCHOBHEIE TEPMMHBI, U

TOHATHS JINHEHHOM pErpeccHu, JIOTHCTHYECKOH DEerpeccH¥, peryisapH3allid, CMELICHHS WU
nucnepcuu (pasdpoca).

IlpakTuyeckass pabora (1

4ac).

O6y4uTh anropuT™M JIMHEHHOW perpeccud s

IIPOTHO3UPOBAHUS 3HAYEHUH. BBIIOTHHTE IPOTrHO3 Ha NPOBEPOYHBLIX [JAHHBIX. BBITOTHHUTH
IIPOTHO3 Ha IIPOBEPOYHBIX JaHHBIX. CHATH METPUKH U OLIMOKH MOJIEIH.
CamocTtosTensHas pabora (2 gaca).
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JlumakTuyeckue

€IMHHIDI, dopmel YyebHo-
HaumenoBanue g ®opma
BBIHECEHHBIE Ha CaMOCTOSTEIIbHON | METOTHYECKOE
TEMBI KOHTPOJIS
CaMOCTOSITEIFHOE paboTEI obecrmeyeHue
U3y4YeHHUE
Jluneiinas Bune! perpeccruu IIpopaboTka MexeHnnas H.M. | ycTHBIH
perpeccusi. JOTIOTHUTENRHBIX | OCHOBBI TEOPHUH | OIIPOC
Jloructuueckas HCTOYHUKOB BEpPOSITHOCTEH u
perpeccus uH(popManHuu MaTeMaTH4eCKOH
CTaTUCTHKHU: Kypc

nexuuit / MexeHHas
HM.; MITY wum.
H.3. baymana. — M.:
Wzn-s0o MITY wum.
H.3. Baymana, 2016.
- 108 e
(https://library.bmstu.
ru/Catalog/Details/46
5260)

Tema 16. Meron Hammenbmux KBaapaToB. CpenHsisi KBaApaTHYHAS OMHOKA, cpexHss
abcomoTHas omuoOKa (2 yaca)

Jlexuuu (1 gac). B pamkax JaHHOM TeMBI OyIyT pacCMOTPEHBI METPUKH ONTHMHU3AINH 1
OLIUOOK /ISt 33/1a9 PETPECCHH, TAKHE KaK METO/] HAMMEHBIINX KBAAPATOB, CPENHSS a0COMIOTHAS
U KBaJpaTH4YHas OIIUOKH, OyIyT NaHBI ONPENEIEHUS.

IIpaktryeckas pabora (0,5 yacos). Pemenue 3a1a4 METOIOM HAUMEHBIIMX KBAIPATOB.

CamocrosrensHas pabdora (0,5 yacos).

JunakTayeckue
Hanmenosanme | B BOpMEL . | YuebHO-MeTOmMueckoe | Dopma
BBIHECCHHBIE HA | CAMOCTOSTEILHOM
TEMBI oOecrnieueHne KOHTPOJIA
CaMOCTOSITEIbHOE | pabOTHI
U3y4eHHUe
Meton Merton IIpopaboTka AMOCOB A.A., | ycTHEBIH
HAaUMEHBIINX | HAUMEHBIINX JOIIOJIHUTENBHBIX | JlyOuHCKUM I0.A., | ompoc
KBaJIpaToB. KBaJpaToB HUCTOYHHUKOB Komuenosa H.B.
Cpennss uHbOpManuu BrruncnutenbHeie
KBaJpaTUdHasI MeToBl: yueb. mocobue
ommuoKa, / AmocoB AA.,
CpenHss JyOunckwmii I0.A.,
abcomoTHas Komuenosa H.B. - 4-e
omnoKa w30 - eiep. — Cllo.:
Jlamp, 2014. — 671 c.
(https://library.bmstu.ru/
Catalog/Details/379247)

Tema 17. Pemaromue gepeBbs (Decision tree) (4 yaca)

Jlekumu (1 wac). B pamkax JaHHOM TeMbl OyIyT PacCMOTPEH alrOPHTM PEIIAIOIIHX
nepeBbeB (Decision tree), 11 pelIeHus MPUKIAAHBIX 3a1a4, 00IacTy pellaeMbIX 3a1ad, [UIFOCH
¥ MHHYCBHI aJITOPUTMa.

IIpakTiyeckas pabora (1 gac). O6yunts anroput™ Decision tree. BEIMOTHETS IPOTHO3
Ha MPOBEPOYHBIX JaHHBIX. CHATH METPHKHU ¥ OIIHOKH MOJIEIIH.

CamocrosTenpHas padora (2 Jaca).
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Hunaktuyeckue

€IMHUIIBI ®dopMbl
HaumeHoBanue | ’ p . | YuebHO-MeTOmIueckoe | Popma
BLIHECEHHBIE HA | CAMOCTOSITEILHOM
TEMBI obecrieueHwe KOHTPOJIS
CaMOCTOSITeTIbHOE | paboThI
H3y4eHHUe
Pemaromue Pemaronue IIpopaboTka JIoB I'.C., bepukos | ycTHBIN
JIepEBBS JIEPEBbs JIONIONHUTENBHBIX | B.B. Y CTORYMBOCTE | ompoc
(Decision tree) HACTOYHUKOB pemaomux (QyHKOHNE B
uHpOpMAaIUH 3ala4yaX paclO3HOBaHHUS

o0pa3oB u  aHamu3a
Pa3sHOTHITHOU

uHpopManuu /
JI6os I'.C., bepukos
B.b. — HoBocubupck:
Wzp-Bo WH-Tta
matematuky, 2005. —
217 c

(https://library.bmstu.ru/
Catalog/Details/126725)

Tema 18. Cayu4aiinsrii sec (Random forest) (3 waca)

Jleximu (0,5 waca). B naHHO# Teme GyIer paccMOTpeH anropuIM CIydaiHOro Jjeca

(Random forest), kmoyeBrle orauuust ot decision tree, 061acTH pemmaeMbIX 3ajad, IUIFOCH U
MHUHYCHI QJITOPUTMA.

IIpaktideckas pabora (1 gac). O6yuuts anmroput™ Random forest. Bemonauts mporaos
Ha NIPOBEPOYHBIX JAaHHBIX. BEINONIHUTE IPOrHO3 Ha IPOBEPOYHBIX NaHHBIX. CHATH METPUKH H

OIIMMOKH MOJEIH.

CamocrosTenbHas padora (1,5 gaca).

Junaktuyeckue
€IUHULIBI dopMmbl
HammenoBanue H’ P .. | YuebHO-MeTOmMUeckoe | Dopma
BBIHECEHHBIE HA | CAMOCTOSTEILHON
TEMBI o0ecrnieyeHue KOHTPOJIS
CaMOCTOSATENBHOE | PaOOTEI
U3yYeHHE
CryqaifHbIiH Crnyqaitgsiit nec | [IpopaboTka JIoos TI'.C., DBepukoB | yCTHBIH
nec  (Random JOTIOJHUTENRHEIX | B.B. Y CcTORYHMBOCTE | ompoc
forest) HCTOYHUKOB pemaromux (QyHKIHHE B
uHpOpMaUU 3aa9axX paclO3HOBAHHUS

o0pa3oB ®  aHamM3a
Pa3HOTHUITHOMN

uHpOpMaHH /
JI60oB I':C.; bepukos
B.b. — Hosocubupck:
W3n-Bo Hu-Ta
maremaTtuku, 2005. —
217 ¢
(https://library.bmstu.ru/

Catalog/Details/126725)

Tema 19. Ancam6.m anropurmos. Bagging, boosting, stacking (3 gaca)
Jlexuuu (0,5 uaca). B paMkax [aHHOM TeMmbl OyIyT paccMOTPEHBI aHCAMOJIEBBIE

AJITOPUTMBI

HJIA

ITOBBINICHU A

TOYHOCTH.

bagging

- NapaJuleNIbHBIMH,

boosting
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ToCTIeI0BaTebHEIA, stacking - coBmecTHBIN 3amyck anroputMob. O6IacTH peluaeMblX 3aiad,
IUTFOCHI ¥ MUHYCHI ITOJAXO0/4.

Ipakruyeckas padora (0,5 waca). O6yuuts anroputm. [Ipumenuts Boosting u bagging

aHcaMOJIb.

IPOBEPOYHBIX JaHHBIX. CHATH METPHUKH U OMIHOKK Mozear. Hamucars BBIBOIEL
CamoctositensHas pabota (2 yaca).

BrmonsuTs IIPOTHO3 Ha MNPOBEPOYHBIX JAHHBIX. Bremoaauts IIpOrHo3 Ha

Junaktudeckue
€IMHHUIBI Dopmbl
HaunmenoBanue i P .. | YuebHo-MeTomuueckoe | @opma
BBIHECEHHBIE HA | CAMOCTOSITENILHOM
TEMBI obecnieuenwe KOHTPOJIS
CaMOCTOSATEIbHOE | pabOTHI
H3y4YeHHUe
AHncam6iu AncamOnu IIpopaboTka Paccen C., Hopeur II. | ycrHbi
aJITOPUTMOB. AITOPUTMOB JOTIOJHUTENBHEIX | MICKyCcCTBEHHBIH ompoc
Bagging, HMCTOYHHKOB UHTEJUIEKT.
boosting, uHpopmanuu CoBpemenHnbIit moaxon /
stacking Paccen C., Hopsur II;

oep. C aHril. © pex.
[Ttomem KA. - 2-e w3,
- M.. Wzp. gom
«Bumpamcy, 2018. -
1407 ¢
(https://library.bmstu.ru/
Catalog/Details/518925)

4.1.5. OueHoyHOEe CPENCTBO Ui TEKYLIErO KOHTPONS (TEMBI IJIS MOATOTOBKH K TECTy H
YCTHOMY OIIpOCY):

Tema 1. Tect: 6ubmmoteka sklearn, HasHauyeHue, pasfensl, CIOCOGHI paboThl (TecT cumTaercs

CIAHHBIM IPX BEPHOM OTBETE Ha 3 U3 5 BOIIPOCOB).

1.

oow

Yrto Takoe PyTorch?

CospemenHas 6ubnmnorexa riry6okoro odydenus ot Facebook
Cospemennas 6ubnuoreka rirybokoro o6yyenus ot Google

bubnuorexa nonnepxxu padoter Tensorflow paspaborannas Google
Bubnuoreka, coznannas Ha ocHose Tensorflow myis riryGokoro o6y4eHus

Boibepere ocHoenbie xapaktepuctuku PyTorch (Heckoanko BapuaHTOB

0TBETA)

IIpocToit uaTEepdEiic

Ucnons3osanue Python

BrruncnurensHeie rpadul

CrnoxHbIit uHTEpdEiic

OtcyrcTBHe rpados

Hcnonp3oBanue ObICTPOAECHCTBYOMUX (YHKIUYN BEIYUCICHUS

Uro u3 coucka sipasierest npeumymecrsamu PyTorch? (Heckoasko BapHaHToB

0TBeETA)

Koz jierko oTiaxuBare u IOHAMATE
bonpmo# GyHKIMOHAT HACTPOEK
Msoro meTpuk
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Nooowmp

Qw >

WuTerpanus ¢ numpy
CrnoxHble CTPYKTYpHI ceTelt

Kaxoii ¢peiiMBopk siBseTCsI cTapme?

PyTorch sBnsercs Gonee crapmum, yem Tensorflow

Tensorflow sBrsiercs 6onee crapmum, yem PyTroch

PyTorch u Tensorflow SBASIOTCS pOBECHUKAMU

MosxkHo au crpouts rpa¢d B PyTroch mapaieasHo ¢ ero ooydenunem?
Ha, 310 ocHOBHas ocobeHHOCTs PyTroch

Jla, HO HE BO BCEX ClIydasix
Hert, Taxo#t pynkuuu B PyTorch Her

Tema 2. YcrHBIM ompoc: Mmeron riaBHeIX KommoHeHT PCA. Meron t-SNE nmius numeiiHo
pa3znenuMoi BEIOOPKHU.

Tema 3. YcTHBIN onpoc: KiacTepu3anus. K-cpeqaux (k-means), c-cpeaaux (c-means).

Tema 4. YcTHBIA ompoc: Wepapxudeckas Kiactepuzanus - hierarchical clustering. Anroput™
NpocTpaHCcTBeHHOM kiactepuszanuu DBSCAN.

Tema 5. Tect: xmro4yeBble 3a7aydl B NOATOTOBKE NATaceTOB (TECT CUMUTACTCSA CHAHHBIM IPH
BEPHOM OTBETE Ha 4 U3 5 BOIPOCOB).

1.

A
B.
€
D

o

=

0w

@

0w

4.

Yro Takoe Data Quality?

XapaKTepUCTHKA, ITOKA3bIBAIOIIAs] HACKOJBKO JaHHBIE IIOAXOAAT [UIS YTEHHUS
YEJI0BEKOM

XapaKTepuCTUKa, IMOKa3bIBAKOIIAs CTEIIEHb MIPUTOTHOCTHA JTAHHBIX K
HUCIIOJIB30BaHUIO.

XapakTepUCTUKa, TOKA3bIBAIOIMIAs HACKOJIBKO JaHHBIE IOAXONAT [UIS YTEHUS
MallliHOM

XapaKTepUCTHKA, IIOKa3bIBAIOIIAs B CKOJIBKUX 3a/1a4ax Cpa3y MOXKHO HCIIOJIb30BaTh
9THU JaHHbBIE

Kaxkoii kpuTepHuii roBOPUT 0 BHICOKOM Ka4eCTBE JAHHBIX?

IIpurogHOCTh U1 HCIONB30BAaHHWSI B ONEPalMsIX, NPHHATHA pEIICHUH |
IUTAHUPOBAHUHU

PazHooOpasue nannbix (bonpmoe komuyecTBo (uueii)

Bonpinoe konuyecTBO JaHHBIX ¢ OONBIINM UX pasHOOOpasueM

Xopomiasi YATaeMOCTh U YEJIOBEKOM, ¥ MAITHHOMN

Ecnau nansble NpaBHIbHO NPEACTABISIOT PeaJbHYI0 KOHCTPYKIUIO, K KOTOPO
OHH OTHOCSITCH, TO CKOp€ee BCEro OHU ABJIAITCH. ..

BricokoxauecTBEHHBIMHA
JlaHHBIMH CpeTHEero KayecTBa
HuskokayecTBEHHBIMU

IToyemy pejeBaHTHOCTH, HMeeT 3HAaYeHHE KAK XapaKTEPHCTHKA KadecTBa
JAHHBIX?

OTO MO3BOISET IOHITEL €CIIH JaHHBIC HAIIOJIHCHBI IIY6JII/IKaTaMI/I
22
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o0 wy

Ecnu cobupaTh CIMIIKOM y3KOHAIIPaBIEHHYIO MPO(ECCHOHATBHYIO HH(POPMAIIHIO,
BalllM aHauM3bl He OyOyT CTONh IEHHBIMH H 3(GEKTHBHBIMH C HEaKTyalbHOM
uHpOpManUeH.

Ecnu BBI coOupaeTe HE OTHOCSIIYIOCS K ey HHGOPMAIMIO, Bbl TPATUTE BIIYCTYIO
HE TONBKO IEHBIHM, HO M BpeMs. Bamm aHanmm3bel He OyOyT CTOJb IEHHBIMH H
3¢ GEeKTUBHBIMHU C HEAKTYaIbHON MH()OpMALUEH.

Accuracy OTPAXKAET TO HA CKOJIBKO IMOJIy4aeMO€ U3 HCTOYHHKA 3HAYEHHE...

Bemuko
KaugecTBeHHO
Touno
Paznoo6pazuo

Tema 6. TecT: pa3banaHCHPOBaHHBIE IaTaceTbl M METOIBI OATAHCHPOBKA (TECT CUUTAETCS
CIaHHBIM IIPH BEPHOM OTBETE Ha 4 U3 5 BOIPOCOB).

1.

0 wp

=g

MOOWp W

-

R

Yo Takoe pazdajlaHCHPOBAHHBIN qaTaceT?

OTO0 JaTaceT, B KOTOPOM HET JXECTKO YCTAHOBJIEHHOM (OPMEI

JTO garacer, B KOTOPOM OIMH WIH HECKOJIBKO KJIACCOB KOJIHMYECTBEHHO
npeobIafarT Hal OPYTUMHA

OTO [paTtaceT, B KOTOPOM KOJHYECTBO KJIACCOB MEHBIIE WM OOJBINE, YeM
YCTaHOBJIEHHAs BXOJHAsl Pa3MEPHOCTh HEHPOHHOM CeTH

OT0 maTaceT, B KOTOPOM KJIacCOB OOJIbIIE, YeM KOJIUIECTBO (HUei

IToyemy HecOaJaHCHPOBAHHOCTL [JAaHHBIX IUIOX0 BJHseT HA o0ydYeHHe
HeHPOHHBIX ceTeii?

AJITOPUTM UTHOPUPYET MaJIOYUCIICHHBIH KIIacC, YTO IIPUBOIUT ILIOXOMY PE3YJIBTATy
KJIacCU(UKaIuU

AJITOPUTM YIMPAETCs BO BHYTPEHHHE OIIMOKM W HE MOJXET BBINOJHATH 3a1auy
KJIaCCU(UKAITTH

ANTOPUTM HAa4YMHAET CIUIIKOM BBIIENIATH MATOYKMCIEHHBIN Kilace, Ui OanaHca ero
¢ 60J1e€ MHOTOYHCIICHHBIMH KJIaCCaMH, YTO IPHBOIUT K HEPEATMCTHYHBIM Pe3yIbTaTaM B
IIPOJAKIIH

AJITOpUTM HAYUHAET IJIOXO OPHEHTHPOBAThCA B HOpME NaHHEBIX, YTO IPHBOIUT K
OIIMOOYHOM KIacCHU(pUKALNY

Kakue cnoco0b1 60ps05bI ¢ pa30alaHCHPOBKOI 1aTa CeTa CyIECTBYIOT?

CroxeHue JaHHBIX

Hcnonp30BaTh NOMOTHUTEIBHBIE METPUKH KAaueCcTBa
Jo0aButh cucremy mrpadoB

Hcnonp30BaTh pa3HbIE aIrOPHUTMBI

[lepememath maHHbIE

Ilo xakomy npuHnmuImy padoraer aaroputm Undersampling?

ANTOpPUTM yIalsieT caydaifHbIe SJIEMEHTHI U3 OOJBIIEro Kiacca
ANropuT™M ygAanseT 3JeMEHTHl C yCcTaHOBIeHHBIM mmaroM (Hampumep, kambrit
TpeTHil)
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AJNTOPUTM yIaNIeT KXKIbIA JJIEMEHT, KOTOPBIM BEIXOJUT 32 PAMKH paclpeeeHus
AJNTOPUTM yIalIIeT KXl 3JIEMEHT Naphl U3 60JbIero Habopa

ITo xakomy npuHIumy padoraer aaroputm Oversampling?

Mgl co3qaéM 37€MEHTHI B HENOCPEACTBEHHOM ONM30CTH OT yX€ CYIIECTBYIOIIMX B
MeHbIIIeM Habope

Msi co31aéM HOBBIE 3JIEMEHTHI B BUJE CPEIHETO 3HAUSHHUS ITO BCEM JaHHBIM

Msl co3maéM HOBBIE 3JIEMEHTHI, CIyYalHO BBIOMpas UX W3 YCTaHOBICHHOIO
Jrana3oHa

Mpb1 co3maéM HOBBIE OJJIEMEHTHI, BBIOMpas HX K3 Juana3oHa HOPMAJIBHOTIO
pacmpe/ieseHus Clly9aiHbIM 00pa3oM

Tema 7. Tect: 6ubnuotexa Beautifulsoup. Ilapcunr nanneix u3 html crparun (tect cuuraercs
CIaHHBIM IIPU BEPHOM OTBETE Ha 4 U3 5 BOIIPOCOB).

1.

A
B.
&
D

@

Q

Yrto TaKkoe napcuHr?

D10 crmocob 06paboTKK JaHHBIX Ha BBIXOJE U3 HEHPOHHON ceTH. DTO NenaeTcs AL
TOr0, YTOOBI IIOTOM YEJIOBEK MOT IPOYUTATh JaHHEIE, KOTOPBIE BEAET MOAETb

3t0 crmocob 06paboTku 6a3 MTaHHBIX AJIS MOAAa4YH Ha 00y4eHne HEMpOHHOU ceTn

DTO CHHTaKCHUYECKHHM aHamm3, pa3dop TeKcTa B CHHTAKCHYECKOE [EpEBO B
COOTBETCTBUHU € (OPMATBHOM rpaMMaTUKON

OT0 cmocol aHanmm3a 00pabOTaHHBIX JAaHHBIX, TO3BOJISIOIIUM IIPUBECTH JAaHHBIE K
HECTPYKTYPHPOBAHHOMY BUIY

Yro Takoe Bed-ckpanmunr?

3arpy3ka BeO-CTpaHMIIBI M MOMBITKA JAOCTaTh W3 HEE HMHPOpMALHUIO, OOBIYHO HU3
bopMEI, He MpeaHa3HauYeHHOW it 3Toro, u B o0xon API u orpannuenuii, a 4acTo u
IIpaBUJI IOJIH30BAaHUS CAHTOM

3arpy3ka BeO-CTpaHHMIBI U IOIBITKA JOCTaTh M3 HEE HMHPOpMALHKIO, OOBIYHO HU3
(bopMBIL, IpeTHA3HAYESHHOH 1715 3T0ro, U B 06x0x API 1 orpanudeHuii, a 4acTo U paBHIl
MIOJIb30BaHUS CAUTOM

3arpy3ka BeO-CTpaHHUIBI U TOMBITKA JOCTaTh U3 HeE€ HMH(pOpManuio, OOBIYHO W3
(dbopMBI, HEe TIpeaHa3HAYEHHON U1t 3TOr0, HO He B 06xox API u orpanudenuii, u npasuil
MIOJIE30BaHUS CAalTOM

3arpy3ka BeO-CTpaHMIIBI W IOMBITKA JOCTAaTh W3 HEE HMHPOpPMALHUIO, 0OBIYHO U3
dbopMEI, peqHa3HAYeHHOW Ui 3TOro, HO He B 00xon API u orpanuueHuii, ¥ mpaBui
IIOJIb30BAaHUS CAaTOM

Yro Takoe Kpay IHHI?
[Ipouecc oOHapyxeHHss u cOopa IIOMCKOBHIM pobOTOM (KpayliepoM) HOBBIX H
OOHOBJIEHHBIX CTPAHMUII TSI TOOABIEHUS B MHIEKC TOMCKOBBIX CHCTEM
[Iponecc oOHapysxeHus: ¥ cO0pa NOUCKOBBIM POOOTOM (KpayJIepoM) CTapbIX CTPaHHIL IS
n00aBIIEHUS B CIIUCOK JUISI yAAJICHUS
[Ipormecc oOHapyxeHHs © cOOpa IIOUCKOBBIM poOOTOM (KpayJlepoM) HOBBIX H
OOHOBIIEHHBIX CTPaHUI[ U HOOaBICHUS HX B CIIHCOK Ul MPOBEPKH HAa HELEH3YPHYIO
HHPOPMAITHIO
[Iporecc o6HapyxeHUs U cOOpa NOUCKOBBIM POOOTOM (KpayJiepoM) CTapbIX CTPaHHIL IS
JI00aBJIeHHs B CIIUCOK IS JalbHEHIIero OOHOBIEHUS Ha HUX UHGOpMaluu
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Crour nu mnpobGoBaTh NapcUTh cailiT, KOTOPBLIA He “mommaérca” myTém

OTIIPpAaBKH MHOXKeCTBa pa3H006pa3m>1x 3anp0c013?

Ja, 3To coBepIIeHHO HOPMAJIBHO
Jla, HO Tepen 3THUM HY>KHO YOeIHTBCS, YTO BBI HE CO3MaNUTe CHIBHYIO HAIPY3Ky Ha

Her, 310 coBepIIeHO HE STHYHO

Ecaun y Hac ectb gocrynsblii API, uro 310 3HAaUNT?

Byzner npomte pazpaborarts mapcep

EcTh BO3MOXHOCTB HCIIONb30BaTh API i1 yacTHYHOM 3aMeHBI KOJia B Iapcepe

ME1 MOKeM He IHcaTh CBO mapcep
Hu onvH oTBeT He SIBISeTCS IPaBUIBHBIM

Tema 8. Tect: 06paboTka KaTeropuaibHbIX Ipu3HakoB. LabelEncoder, One Hot encoding (tect
CUHTAETCs CAAaHHBIM IIPH BEPHOM OTBETE Ha 4 U3 5 BOIIPOCOB).

1.

be

Q5

@

=

THOU QW

o

YTo TaKkoe KaTeropuajbHbIe NPU3HAKHA?

OTO IpU3HAKHU, KOTOPBIE UMEIOT PUKCHPOBAHHOE 3HAUCHHE
OTO IpU3HaKH, 3HAYEHUS KOTOPHIX 0003HAYAIOT IPUHAIIEKHOCTE 00BEKTA K KaKOM-

TO KaTeropuu

910 IIPpU3HaKH, 3HAYCHHUSA KOTOPBIX 0003HaYar0T €CTh JIH B BI>I60pKe KaTeropuu,

KOTOpBIE 0003HAYAIOT APYTHe MPU3HAKY

BCpHI)IX BAapHAaHTOB OTBETA HET

Ecte Jm yHHBepcadbHOEe pelleHHe KaK aBTOMATHYECKH HAWTH Bce

KaTeropuajJbHbI€ IPU3HAKHA

Ja, monoOHoe pemenne nMeercs B bubmumoreke sklearn
Ha, Takoe pemenue ects B Oubmuoreke Tensorflow
Her, Takux pelieHuit He CyIecTByeT

MokHO JIM c031aBaTh HOBbIE KaTeropuajbHbIC HpPBHaKI/I?

I[a, 3TO ACJIAaCTCs C IIOMOIIBIO HMEIOIIUXCA KaT€roOpUaliIbHBIX IPHU3HAKOB, IIYTEM

MaHUITYJIAIHHU ¢ HUMH

Hert, Takol BO3MOKHOCTH HE CYIIECTBYET. DTO MPOTHBOPEUUT MIPUPOIE JAHHBIX

B 14&€mM 0c00eHHOCTHF HOMHHAJIBLHOI'0 aTpUOyTa?

OH 3aBUCHT OT paHra

OH 3aBHCHT OT CBO€EH O3UIINHU

OH 3aBHCHT OT CBOETO paHTa U MO3HUIHH
OH He 3aBHCHT OT paHra

OH He 3aBHCHT OT IO3HIHH

OH He 3aBHUCHT OT paHTa U MO3UIUH

Bri6epuTe BepHbIii npuMep NOPAIKOBOro aTpudyTAa.

CocTosiHHE OTOIBI
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B. Pasmep dpyTrdomok
(4 HannonansHOCTE yenoBeka
D. Tun nerane 11 CTPOUTEIBCTBA

Tema 9. YcTHBIN OoIpoc: MOTHAS U yCIOBHAS BEPOSATHOCTH, TeopeMa batieca.

Tema 10. Yctubl# onpoc: baliecoBckui BEpOsITHOCTHBIN Kiaccudukarop.

Tema 11. YcrHBIA ompoc: MeTpuku Kiaccudukarmuu. Matpuna ommobok (Confusion -matrix)
touHoCcTh (Precision), monrora (recall), f1. ROC-AUC.

Tema 12. YctHBI onpoc: Kpocc-Banuaanus. OcoOO€HHOCTU IPUMEHEHHUS.

Tema 13. YcTHBIHM onpoc: MeTox Onmxaimux coceneit k-NN. MeTpuku noacuera pacCTosSHUSL.
Tema 14. YcTHBII OmpoC: METOJ OHOPHBIX BEKTOpoB (SVM). JIluHeHWHO pa3genuMele
HepazJeTuMBble BEIOOPKH, MeToabl 00paboTKu. IIMoCck 1 MUHYCHI alnropuTM™a.

Tema 15. YcTHBIN onpoc: NWHENHHas perpeccus. JIorucTuyeckas perpeccus.

Tema 16. YCTHBIM ompoc: METON HaMMEHbIIMX KBaaparoB. CpenHss KBaigpaTHuYHas OIIMOKa,
cpenHsis abCcoMoTHAS OIMOKA.

Tema 17. YcTHBIH onpoc: pemaromue nepesbs (Decision tree).

Tema 18. YctHBIN ompoc: ciydaiinbri jiec (Random forest).

Tema 19. YCcTHBIN OIIPOC: TEPMHUHEL, 331a4d U IPHU3HAKU MAITMHHOTO 00y4YeHHUS.

5. Ycaosus peanuzanuu I

5.1. Opranuzannonsbie ycjaoBus peanunsanuu AT

HaunmenoBanue Bt tiriv HammenoBanue o000pynoBaHHS, MOPOrPaMMHOIO
ayIUTOPUH obecneueHus
KommnerorepHsbIit Jlexuuu MarepuanbHoe obecnieyeHue:

KJ1acc KOMIIBIOTEP, MYJIbTUMEIUHHBIA IPOEKTOP, 3KpaH,

JIOCKA, MUITYIIUA HHCTPYMEHT,
IIporpammHoe obecneueHne:

Anaconda
KomnerorepHsbIit [IpakTiyeckue MarepnanbHoe o0ecniedeHue:
KJ1acc 3aHATHS KOMIIBIOTEp, MYJIBTUMEIUMHBIA NPOEKTOP, 3KpaH,

JIOCKa, TULITYIIHHA HHCTPYMEHT,
IIporpammHoe obecnieueHne:

Anaconda
Komnrerotepnsiii | CamoctosrensHas | MaTepuajbHoe obecnedeHue:
KJ1acc pabota KOMITBIOTEP, MYJbTUMEIUUHBIA IPOEKTOp, 3KpaH,

JOCKa, MALTYIIUH HHCTPYMEHT,
IIporpammHoe oOecnieueHne:

Anaconda
KommnprorepHbIit Utoronas MarepuanbHoe obecniedeHue:
KJ1acc arTecTanys KOMIIBIOTEP, MYJIbTHMEIHWHWHBINA IIPOEKTOpP, JSKpaH,

JIOCKa, NUITYINUH HHCTPYMEHT,
IIporpammHoe oGecniedyeHue:
Anaconda

5.2. Ilemarornyeckue ycaosus peaauzamun JTIIT

Peanuzanus IIPOrpPaMMBbI obecneunBaeTcs IIpeToaBaTeIbCKIM COCTaBOM,
YAOBIIETBOPSIIOIINM CIIEAYIOIINM yCIOBHUSIM:
- HaJW4YHde BBICIIEr0 O0pa3oBaHMs, COOTBETCTBYIOUIEE NPO(UII0 IpPOrpaMMBl, M3 YHUCHIA
IITAaTHBIX MperogaBaresieil, Uiy IPUBJICYCHHBIX Ha YCIOBHIX I0YaCOBOH OILIATHI TPYAa;
- ONBIT IPAaKTHYECKOW IESTETPHOCTH B COOTBETCTBYIOIIEH cdepe U3 dYHciaa IITaTHBIX
MpenoaaBaTesiel Wil IPUBJICYSHHBIX HA YCIOBUAX T0YACOBOM OIUIATHI TPYIa.
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5.3. YuebHO-MeTOqUUIecKO€e 0becmeuenue J{IIIT

. Cunen II., Meticman A., Amu M. Ocrossl Data Science u Big Data. Python u Hayka o

maunbix / Cunen [I., Meficmar A., Amu M.; nep. ¢ aurn. Marsees E. — CII6.: ITurep,
2020. — 334 c. (https://library.bmstu.ru/Catalog/Details/544371)

[lenyxun O.U., Epoxun C.[1., [TonkoBErkoB M.B. TexHOIOrHH MaIIKHHOTO 00yJIEHHUS B
cereBoil OesomacHoctu / Illemyxun O.JM., Epoxun C.I., ITonxoamxos M.B.; pexm.
Menyxus OM. - M.: Topsuyas sumams-Temrexom, 2021. - 359 c.
(https://library.bmstu.ru/Catalog/Details/555230)

Cysu P. Python. B noanunnuke: Haubomnee momsoe pykosozacto / Cysu P. — CII6.:
bXB-Ilerepbypr, 2002. — 747 c. (https://library.bmstu.ru/Catalog/Details/84709)

[Tnac Ix. Bannep Python ams cnoxHBIX 3ama4: HayKa O JaHHBIX M MAlIMHHOE OOydYeHHe
/ Tlmac [Ix. Bampep; mep. ¢ amrin. [Mametw WM. — CII6.: Ilmrep, 2020. — 572 c.
(https://library . bmstu.ru/Catalog/Details/550326)

. Kpys P.JI. CTpykTypel HaHHBIX H IPOEKTHpOBaHHE mporpamm: [yueb. mocobue] /

Kpys P.JL; mep. 3-ro anrn. u3a. @uxorenos K.I'. — M.: BUHOM. Jla6oparopus 3HaHuiH,
2017. =765 c. (https://library.bmstu.ru/Catalog/Details/476469)

lankun C.B., ITanos B.®., ITerpyxuna O.C. Kpatkuii Kypc TeOpuM BEpOSTHOCTEH: y4eo.
nocobue / I'ankun C.B., Ilano B.®., [Terpyxuna O.C.; MI'TY um. H.D. Baymana. — M.:
W3p-Bo MITY HM. H.D. Baymana, 2007. — 54 c.
(https://library.bmstu.ru/Catalog/Details/178041)

XmuBHeHKO JI.B., ITatakoBuu @.A. IIpakTrka HEHPOCETEBOrO MOJEIMPOBAHMS: YUEOHOE
nocobue / Xmuerenko JL.B., ITarakoBud @.A. — 2-e u3n., crep. — CII6.: Jlans, 2021. —
196 c. (https://library.bmstu.ru/Catalog/Details/556123)

I'panosckas P.M., bepesnas W.51. IHTYnIus ¥ HCKYCCTBEHHBIN MHTEIUIEKT / ['paHOBCKAs
P.M., bepesnas W.4.; Jleaunrpanckuii roc. yu-T. — JI.: U30-Bo JIeHHHIpaaCKoro yH-Ta,
1991. — 268 c. (https://library.bmstu.ru/Catalog/Details/503904)

HIymckuii C.A. MamuuHBIH HHTEIEKT. OYEpKH 1O TEOPUHM MAIIMHHOIO OOydYeHMs H
ucKyccTBeHHOro MHTenekTa / lymckuii C.A.; MOCKOBCKHM (PU3HKO-TEXHUYECKUH HH-T
(HaUKMOHATBHBIN HCCIeNOBaTeNbCKHH YH-T). — M.: PUOP: Undpa-M, 2021. — 339 c.
(https://library.bmstu.ru/Catalog/Details/554838)

bepuxamsumu B.I1., Ocekun C.I1. Ctatuctrueckas o6paboTKa JaHHBIX, INIAHHPOBAHKE
9KCIEpUMEHTa MW  CIy4adHble I@poLecchl: YydeOHOoe mocobme mis By30B /
bepuxamsumu B.II., Ocskun C.II. - 2-e u3n., ucnp. u gom. — M.: IOpaiit, 2021. — 163 c.
(https://library.bmstu.ru/Catalog/Details/555713)

Berorun B.B. OneMmeHTBI MaTeMaTH4YecKOW TEOpHH MAIIMHHOTO OOydeHHs: ydel.
nocobue n1g By3oB / Berorun B.B.; Mock. ¢usuko-texs. un-T (roc. yH-T), PAH. UH-T
npo6iem nepenaun uHGopmarmu uMm. A.A. Xapkesnua. — M.: MOTHU - UIIIIU PAH,
2010. — 231 c. (https:/library.bmstu.ru/Catalog/Details/229808)

Mesxennas H.M. OCHOBEI TeOpHH BEPOSTHOCTEH M MaTEMaTUYECKOM CTATHCTHKH: Kypc
nekuut / Mexennas HM.; MI'TY um. H.D. baymanma. — M.: Uzg-80 MI'TY wum.
H.D. baymana, 2016. — 108 c. (https://library. bmstu.ru/Catalog/Details/465260)

. Amoco A.A., ly6unckuii 10.A., Konuenosa H.B. Brruucnurensasie MeTons:: yue6.

nocobue / AmocoB A.A., Iy6unckuii 10.A., Komuenosa H.B. - 4-e u3n., crep. — CII6.:
Jlans, 2014. — 671 c. (https:/library.bmstu.ru/Catalog/Details/379247)

JIos T.C., bepuxoB B.b. VYcroliumBocts pemarommx (yHKIEE B 3agadax
pacmo3HoBaHus 00pa30B M aHaIM3a pasHOTHNHON mH(bopManuu / JIGos I'.C., bepukos
B.b. - Hosocubupck: Wsn-so Wu-ta wmaremaruku, 2005. - 217 c.
(https://library. bmstu.ru/Catalog/Details/126725)

Paccen C., Hopsur II. MckyccTBenHbIi nHTeIEKT. CoBpeMeHHbIH moaxon / Paccen C.,
Hopsur I1.; nep. ¢ aurn. u pen. IItunem KA. - 2-e u3n. — M.: U3a. nom «Buiassamey,
2018. — 1407 c. (https:/library.bmstu.ru/Catalog/Details/518925)
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5.4. MeTroauieckne peKOMeHIANH

JIIII mocTpoeHa MO TeMaTU4YeCKOMY NPHHLUITY, KXKIBIA pa3el MPencTaBiIseT co0oi
JIOTHYECKH 3aBEPIICHHBIN MaTepual.

[IpennomaBanre mporpaMMbl OCHOBAHO Ha JHYHOCTHO-OPHEHTHPOBAHHOU TEXHOJIOTHU
00pa3oBaHus, COUETAIOIIEH 1Ba PaBHOIIPABHBIX aCIEKTa 3TOTO Ipolecca: 00ydeHHe M YUCHHE.
JIMYHOCTHO-OPUEHTUPOBAHHBIN IOAXOJ PAa3BHBACTCS IPH YUYACTHH CIIyIIaTelied B aKTHBHOMN
paboTe Ha NPAKTUYECKUX 3aHATHUAX. JIMUHOCTHO-OPHEHTHUPOBAHHBINA IOIXOJ HAIpaBJICH, B
IIEPBYIO O4YEpenpb, HAa pa3BUTHE MHIUBUIYAJIBHBIX CIIOCOOHOCTEM 00ydaromuxcs, CO3JaHHe
YCIOBHHM Ul pa3BUTUsS TBOPYECKOM AKTHBHOCTH CIylIaTeNs U pa3paboTKe HHHOBAIMOHHBIX
UIEH, a TarkKe Ha pPa3BUTHE CaMOCTOSTEIHHOCTH MBIIIICHHUS IPH PEIICHUH YYeOHBIX 3aaad
pasHBIMH CIIOCOOaMM, HaXOXICHHE PallMOHAIBHOIO BapHaHTa pEIICHUS, CPAaBHEHUS U OIICHKH
HECKOJIBKMX BApHAHTOB KX pEIIEHUS ¥ T.I. DTO CIOCOOCTBYET (OPMHUPOBAHHUIO IPHEMOB
YMCTBEHHOM [EITEIBHOCTH II0 BOCIPHUSATHIO HOBOM HH(OpMAIUM, €€ 3allOMHUHAHHIO H
OCO3HAHHUIO, CO3JaHUIO0 00pa30B IS CIOXKHBIX MOHSATHH U IMPOIECCOB, MPHOOPETEHUIO HABBIKOB
IIOMCKA PELICHUH B YCIOBUSX HEONPENEIECHHOCTH.

Jlexnuu npoBonATCS IS IPUOOPETEHUS HABBIKOB peaM3alldé 3HAHWUN B MPEeIMETHOM
00nacTy, ¢ HCIOJb30BaHUEM aKTHBHBIX METOJOB OOyUEHHUS.

IIpakTHueckue 3aHSATUS NPOBOIATCA UL TPHOOPETEHHS HABBIKOB  PEIICHHUS
IIPaKTHYECKUX 3aJad B IPeOIMEeTHOW obmactu. 3anaHus, BBIIOJHSEMEBIE Ha MPAKTHYSCKHUX
3aHSATHUSX, BBIIOIHIIOTCS C UCIIOJIB30BAHNEM aKTUBHBIX M MHTEPAKTUBHBIX METOJIOB O0YUECHHS.

CamocrositenbHass ~ pabota  cioymarened — OpegHasHaueHa UL IpopaboTKH
JIOTIOJTHUTENBHBIX HCTOYHUKOB HHGopMauuu. [1pu uzydenuu JIII1 mpeaycMOTpEHBI ClIeayIOIIre
METOJIbI OPraHU3aINK U OCYIIECTBICHUS yueOHO-103HABATEIHHON JeSITETEHOCTH
- 00BSCHUTENBHO-UIIIFOCTPATUBHBINA METOJ;

- PEIPOLYKTUBHBIA METO/T;
- YaCTUYHO-TIIOUCKOBEIN METOJ.

IIpu u3yuenun 1111 npenrycMOTpeHb! akTUBHBIE (YOPMEI IIPOBEACHHUS 3aHATHIA:

— yIpaBisieMasi TUCKYCCHS;
— pa300op KOHKPETHBIX CUTYaIlHH.

6. ®opmbl utorosoii arrecranun J{IIIT

Hrorosas arrectamnus IpoBOoIUTCs B (opMe 3adera Ui MPOBEPKU CHOPMHPOBAHHOCTH
KOMIIETEeHIINH, MOIy4eHHBIX B pamkax JIII1.

3adeT MpoBOAMTCA B popMaTe TeCTUPOBaHUS. Pe3ynpTaToM 3adeTa CIIy)KaT MpaBHIbHBIE
OTBETHI Ha BOIIPOCHI OHIIETA.

Ilo pesynpraTaM WTOTOBOW aTTeCTalMd OOYYAIOIIEMYCsS BBICTABJISETCS OIEHKA
«3AUTEHO/HE 3AYTEHO»:

Onenka «3AUTEHO»Y BrIcTaBisieTcss 00yJaromeMycs, KOTOPBIiA:
- oTBeTWJI Ha 8 U3 12 BOIPOCOB TeCTa;
- IPOJEMOHCTPHPOBAJI HEOOXOOUMBIE CHCTEMAaTU3UPOBAHHBIE 3HAHUS M OCTATOYHYIO CTEICHb
BIaJEHUs HOPHUHIMIIAMH IIPEeIMETHOH 06JIacTH IpOorpaMMbl, IOHHMAaHHE KX OCOOCHHOCTEM u
B3aHUMOCBSI3b MEXIy HUMU B TEUEHHE BCEro cpoka obyuenus mo JI1IT.

Onenxa «<HE 3AUTEHO» craBstcs 00yJaromemycs, KOTOPBIA:
- OTBETUJ MEHee, 4eM Ha 8 u3 12 BompocoB TecTa;
- AIMeET KpaifHe ciiabble TEOPETUUYECKUE U MPAKTUYECKUE 3HAHUS, O0HAPYKUBAET HECITIOCOOHOCTH
K IIOCTPOEHHUIO CaMOCTOSATEIbHBIX 3aKIIOUECHUH.

7. OneHo4HbIe MaTepHAJIbI HTOTOBOH aTTecTalluH

7.1. ITacnopT KOMILIEKTAa OLIEHOYHBIX CPeJCTB

TTokazarenu
OLIEHKU

[IpenmeTsl OLICHUBaHUS OOBEKTHI OIIEHUBAHUA
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IIK-1. Cmoocoben co3maBath | OTBETHI Ha BOIPOCHI Konuuectro
UHPOPMaIMOHHEIE CHCTEMBI, [IPaBUJIbHBIX
IIOHUMaHUe CYILIECTBYIOIIAX OTBETOB
IOOXOAOB K  Bepuduxamuu

MoJienei IIPOrpaMMHOTO

obecneueHus

OIIK-S. CnocobeH | OTBETH Ha BONIPOCHI KonugecTtBo
pa3pabarTbIBaTh 15§ IIPaBUIIBHBIX
MOJIEPHU3UPOBATH OTBETOB
IpOrpaMMHOE ¥  amlmapaTHoe

obecnieueHrne HHYOPMAITHOHHBIX

U aBTOMAaTHU3UPOBAHHBIX CUCTEM

7.2. KoMn1eKT O1leHOYHBIX CPeCTB

7.2.1. TeMbl A7 TOATOTOBKH K 3aYETY:
1. Merton rinaBHBIX KOMIIOHEHT.
2. Knacrepuzauwus maHHBIX.
3. IloaroroBka maTaceTos.
4. Mertonsl 6alaHCHPOBKHU 1aTaceTOB.
5. TlapcwHT maHHBIX.
6. IlomHas u yclIOBHAs BEPOSITHOCTD.
7. Metpuku KiraccuuKaIym.
8. Bunesl perpeccun.
9. Pemaromue nepeBbs U CIydaiiHbIH Jec.
10. Arcambii anropUTMOB.

7.2.2. Ilpumep Ounera:

1 — ANroput™ MamMHHOTO OOydeHHs AN BH3yallH3allid, pa3paboTaHHbii JIopeHCOM BaH nep
Maarenom u Jxeddpu XUHTOHOM, SBISETCS TEXHUKOM HEIMHENHOTO CHUMIKEHMS Pa3sMEPHOCTH,
XOpOIIO MOOXOMSAIIECH U BIIOKEHMs IAHHBIX BBICOKOM pa3sMEpHOCTH ISl BH3yalW3aldd B
IIPOCTPAaHCTBO HU3KOU pasMEPHOCTH 3TO ...

A —SNS
B —t-SNE
C —SHNE
D —t-SNS

2 — AnroputM ob6ydeHus 6e3 yuurtens. CMBICT alropuTMa 3aKIIOYaeTcsl B HaOMIONCHHH 3a
HabOpOM HEMapKHPOBAHHBIX JaHHBIX [UIS ABTOMATHUECKOTO OGHAPYKEHHS CKPBITOM CTPYKTYPHI,
a TaKKe 111 0OHApyXEeHUS 3aKOHOMEPHOCTH B HEMAPKHUPOBAHHEIX JAHHBIX 3TO. ..

A —s-means

B — d-means

C — c-means

D — k-means

3 - AJIPOpI/ITM IIO3BOJIACT pa36I/ITI> HMCIOIIEECI MHOXXECTBO DJJIEMEHTOB MOIMHOCTBIO Ha
3aJITaHHOE YHUCJI0O HEUETKUX MHOKECTB. MGTOJI HEYETKOM KiIacTepu3alnyi MOXXHO pacCMaTpuBaTh
Kaxk YCOBepmeHCTBOBaHHBIﬁ METO k—CpCIIHI/IX, IIpyu KOTOpOM I KaXI0ro J3JIEMCHTa H3

pacCMaTpuBa€MOI'0 MHOXXECTBA PACCUUTBHIBACTCS CTCIICHBb €r0 IPHHAMJICKHOCTH KaXXIOMYy H3
KJIaCTE€POB

29



A — s-means
B — d-means
C — c-means
D — k-means

4 — Dro obmiee ceMeHCTBO alIrOPUTMOB KIACTEPH3ALUM, KOTODHIE CO3IAIOT BIIOKEHHBIE
KJIaCTEePHI IIyTEM MX IIOCIE€N0BAaTENBHOIO CIMSIHUS W pa3ieieHus. Bcé mpencrasisercs B BUIeE
JiepeBa, IIe KOPCHb - YHHKaIbHBIM KJIacTeP, KOTOPBIH cobupaeT Bce 00paslibl, a JIUCThI — 3TO
KJIaCTEPHI TOJIBKO C OJHUM 00pa3nioM. YTo U3 BapHaHTOB HIDKE IOIXOAMT 110 OINHCcaHue?

A — Hepapxudeckas KilacTepu3aius

B — Pemaromue nepeBnst

C — CnektpasibHas KacTepH3aIs

D — CemelicTBO METONOB CIABHTA

5 — ANTOpUTM KJIacTepH3alliM, OCHOBAHHBIM Ha IUIOTHOCTH — €CIM JaH Habop TOdYeK B
HEKOTOPOM NPOCTPAHCTBE, AITOPUTM IPYNIHPYET BMECTE TOUKH, KOTOPBIE TECHO PACIION0KEHEI,
IoMeyYas Kak BBIOPOCHI TOUYKH, KOTOPbIE HAXOISTCS OAUHOKO B 00JIACTAX ¢ MaJIOH IUTOTHOCTBIO.
Kakoi BapuaHT MOAXOIUT MO ONKMCaHue?

A —SCAN_SCP
B - BSCAN_V2
C - DBSCAN

D -BdD SCAN

6 — Kak Ha3BaTh 00pabOTaHHYIO M CTPYKTYPHPOBAHHYIO HHPOPMAIHIO B TAOIMYHOM BHIE, €CIIH
CTPOKH TaOIHUIIBI — 3TO OOBEKTHI, & CTOJONBI IIPH3HAKH?

A —Maccus
B — Tabnuna
C — Haracer
D — CnoBapp

7 — Ecnu cTout 3aZlaqa OIIPEACIICHU THUIIA IIOKPHITHS I10JI1a C IIOMOINBI0 MAalTHHHOTO OﬁyquI/IH u

eCTh HabOp JaHHBIX W3 PasHBIX HM300paxeHui mona. Kak mpaBwibHO GyHeT pasieluTh STH
IaHHbBIE?

A — Paznenuts GOTO IO 3TUM THIIAM

B — Paznenuts ¢oTO MO paspereHuio

C — Pasgenuts (OTO B 3aBUCHMOCTH OT HCIIOJIB3YEMOM IIBETOBOM MATUTPBI
D — Paznenuts GOTO Ha CitydaifHbIe, HO paBHbIE MEXIY COOOM 4acTH

8 — Uro uMeeTcs BBUIY OX pa3dalaHCHPOBAaHHEIM JaTaceToM?

A —Korna B natacere Oonpinas KOJTHYECTBEHHAs Pa3HUIA MEXKITy IIPUMEPAMHU KIIACCOB, KOTOPBIE
HY>KHO IIpeICKa3bIBaTh

B — Korga naracer umeer Pa3sHOC KOJIMICCTBO IIPU3HAKOB IJIA pa3HbIX 00BEKTOB
C- Korz[a B TaTaCCTC KOJIHMYCCTBO IIPU3HAKOB HE PaBHO KOJIMYECTBY IIPH3HAKOB

9 — Uto u3 cnucka mompasyMeBaeT Takoi crmoco6 paGotsr: [IpeAnonoxuM, YTO HEKOTOPHI
IpU3HAK MOXeT npuHuUMaTh 10 pasHeIx 3HadeHWH. 3HauuT co3maércs 10 mpu3HAKoB, Bce U3
KOTOPBIX PaBHBI HYJIIO 32 HCKIIIOYEHHEM OJHOro. Ha mo3umuro, COOTBETCTBYIOIIYIO YHCIEHHOMY
3HAYEHMIO IIpU3HAKA MBI ToMemaeM 1

A — LabelEncoder

B — One-Hot Encoding

C — Hashing trick
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10 — JIna kakux nenei cimyxut 6ubnuoteka beautifulsoup?

A — Jlns co3qanus DporpaMM, ONTHMH3UPYIOIIKX mporece paspabotku U pemenuit

B — JIng aBTOMaTH4YeCcKOH pa3MEeTKH OYeHb OOJIBIINX JaTACETOB

C — Jlna u3y4eHus W aHamu3a He CTPYKTYPHPOBAHHBIX NAaHHBIX, YTO IIO3BOIAET HE TPATHUTh
BpeMs Ha MX CTPYKTYPHPOBAHHE

D - Jlna mapcuara HTML u XML nokymenTtoB. YacTo MCmoONB3yeTcs I CKpamuHTa BeO-
CTpaHHI

11 — Kakoe onucanue moaxoJuT METOLY OMMKaimx coceneii?

A — Tlpocreiimuii MeTpuuyecKkwii KIacCH(PHKATOp, OCHOBAHHBIA Ha OIICHUBAHWH CXOJCTBA
00BEKTOB

B — CiioxHBI! B CBOEH peau3allii METPHYECKHM KIaCCH(PUKATOP, OCHOBAHHBIM Ha OLCHUBAHIH
CXOACTBa 0OBEKTOB

C — IlpocTedimmii MeTpudYecKMil KIacCHMHKATOP, OCHOBAaHHBIA Ha TEOPHH XyOIMPOBAHHBIX
OOBEKTOB B 3aBHCHMOCTH OT HX MOJIOXXEHHUS B Ipade BaXKHOCTH I JaHHOM 3a1auH

12 — MeTon MamMHHOro OOy4YeHHs IIENBIO KOTOPOTO SIBIISIETCS IMOIBITKA KIACCH(PUIUPOBATH
BXOJHBIE HAOOPHI JAaHHBIX B OJIUH M3 IBYX KJI4CCOB 3TO...

A — Metoz OIOpHBIX BEKTOPOB

B — MeTton 6aiiecoBCKOTO pacnpeneieHus

C — Meron 1BOMHOTO pacmpeneacHus

31



