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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHUC nnaHpreMHx pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTaluu: 3a4éT, 8 cemecTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

Kox 1 HanMeHoBaHNE KOMIIETSHIINN Koz naankaTopa TOoCTHKEHHUS] KOMICTEHITNH
OIIK-10: Cioco6en ¢hopMyIHpOBaTh U peUIaTh HAYIHO- OIIK-10.3: Mcnionb3yeT METOIbl HCKYCCTBEHHOTO
TEXHUYECKHUE 3a/1a4H B 00JIACTH CBOCH MPO(ECCHOHATBHOM MHTEJUICKTa (MAIIMHHOTO O0YYCHUS ) U aHajm3a OOJBIITNX
JIeSITEeIbHOCTH JIAHHBIX JIJIS1 peleHus] MPUKIIaAHbIX 33124

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTaATaAMU 0CBOEeHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

Kon 1 HaumeHOBaHME HHIUKATOPA Or1ieHOYHBIE
PesynbraThl 00y4YeHUs 1O JUCHUILUINHE
JOCTHYKEHHSI KOMIIETEHIIMU MaTepuasIbl
OI1K-10.3: Hcnons3yer Metonbl | OOyJaroImuics 3HaeT:. Bompocst (Nel -
UCKYCCTBEHHOTO HHTEIUIeKTa (MAIIMHHOTO | OCHOBHBIE METOJIBI MaIIMHHOTO oOyuenms; | Ne20)
00yueHus) ¥ aHanu3a OOJIBIIMX JAHHBIX JUIS | KIaCCH(UKAIMIO 3a/a4 MAalIMHHOTO OOYYEHHsS; METPUKH
pelIeHus MpUKIIaJHbIX 3a/1a4 KauecTBa MozeiH; (QYHKIMM W METOAbl OUOIMOTEKH

Pandas: query, tail, sample, head; meTons! dhunsTpanuu u
arperauyy JaHHBIX; NPU3HAKH 11epeo0yYeHHOCTH MOJIEIH;
MeTtojibl Oubanorek sklearn, seaborn, matplotlib 1 numpy.
OO6yyaroniuiicst ymeer: 3ananus (Ne21 -
arperupoBarh JaHHbie cpenctBamu Python; Beimosnmste | Ne25)

¢unbTpanuio naHHBIX cpenctBamu Python; HacTpauBaTh
BEC HEHpOHHA;, BHIOMpATh TUN KiIacCUPHUKATOPA B
3aBUCHMOCTH OT MOCTABJICHHOM 3aJ[a4yu; BU3YyaJU3UPOBAThH
JNaHHBIC cpeAcTBaMH OumOmmorek pandas, seaborn,
matplotlib;

BBIMIOJHATh MHOTOKJIACCOBYIO KJIACCU(HUKAIIUIO METOAAMHU
oubauorexu sklearn;

CTPOUTH JEpEBbsl PpEIIEHUH ¥ BBINOJHATH 10 HUM

HpecKa3aHue.
OO6yuatonmuiics BaajeerT: 3anaHus (Ne  26-
HaBbikaMu mocTpoeHus iepeBa peleHui; Ne30)

peanu3aluu ajaroputMa cirygainoro jeca (Random forest);
HaluCcaHUsl HEUPOHHBIX CETE;
00y4eHus MOIeTIH.

[IpomexxyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIASAYIOMUX HOpM:
1) cobecenoBanue;
2) BeinonHenue 3ananuit B OOC yHuBepcurera

2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH MHbIE€ MATEPHAJIBI /11l OLIEHKH 3HAHMIL, yMeHUil, HABLIKOB
U (MJ1H) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIIUX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIH I

2.1. TunoBbIe BONPOCHI (TECTOBBIE 3a/1aHNsI) [JIsl OLEHKH 3HAHHEBOT0 00pa30BaTeILHOI0 pe3yabTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT AKTyaJM3ald{d C YY4eTOM DPAa3BHTHSA HayKd, oOpa3oBaHUS, KyJIbTYPbHI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



Kon n nHanmenoBanue NHAWKaToOpa
JOCTHXKCHHS KOMIICTCHIIMA

OO0pazoBarenbHBIN pe3yabTaT

OIIK-10.3: Hcnons3yer Mmetoasl | OOyyaromuiics 3HaeT:

HUCKYCCTBCHHOTO HHTEJUIEKTA | OCHOBHBIE METOJIbI MAIIMHHOTO OOYYeHUs; KJIacCU(HKALUIO 3a/lad MAIlMHHOTO O0YyYeHHS;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENM; QYHKIMH W MeToasl OmOiamoreku Pandas: query, tail, sample,
OonpmMX JaHHBIX A4 pemenus | head; mMeroasl QUIBTpalMU W arperanyy JAHHBIX; TPU3HAKH MEPEOOYUECHHOCTH MOJIEIIH;
MPUKIIAIHBIX 327129 MeToabl OnomoTek sklearn, seaborn, matplotlib m numpy.

3anmanue 1
MammHHOe 00y4eHne —

a) CrenuaIM3upOBAaHHOE MPOTPaAMMHOE penreHre (Min Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
M3BJICYCHHS 3aKOHOMEPHOCTEH U3 CHIPHIX JAHHBIX

b) ora rpymnupoBka 06nekToB (HabimromeHuit, cCOOBITHIT) HA OCHOBEIAHHBIX, OIIMCHIBAIOIINX CBOMCTBA OOBEKTOB

C) Habop JaHHBIX, KaXIas 3a[KCh KOTOPOTO MPEICTABISAET CO00H ydueOHbIN MPUMeEp, COIEPIKAIIU 3aJaHHbINA BXOJHOH HAGOP
JTAaHHBIX, © COOTBETCTBYIOIIHI €My NPaBUIIBHBIA BBIXOTHON pe3yIbTaT

d) monpasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YUYAIOI[HH METOMbI MOCTPOEHHS allTOPUTMOB, CIIOCOOHBIX 00yJaThCs HA
JTAHHBIX

3aganue 2

Cpem/l NPEAIOKCHHBIX 3a4a4 MAallIMHHOTO 06y‘I€HI/IH YKaKUTC 3a1a4U PErpecCuun

a) Ilouck HEeraTHBHBIX OT3bIBOB Ha (PUIIEM HA CaliTe KHHOKOMITAHUH
b) Anroputrm ¢unbTpaimu ciama
¢) Ilpexackazanue cpoka OKYMaeMOCTH MPOEKTa
d) TIIpeackazaHue pIHOYHOW CTOMMOCTH KBapTHPHI
e) Ilouck MOIIEHHUYECKUX TPaH3aKIIUH

3amanue 3

K 6ubnuorekam ananu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib

3aganue 4

Kakwe u3 nepednciieHHBIX KOMaH[ BepHYT AaHHbIe st Poccun n 3umbadBe?

a) res.query(‘country == ["Russia","Zimbabwe"])

b) res.query(‘country == "Russia" | "Zimbabwe"")

¢) res.query(‘country == "Russia" | country == "Zimbabwe"")

d) res.query(‘country == "Russia" & country == "Zimbabwe"")

e) res[res.country == "Russia" | res.country == "Zimbabwe"]

f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]
3aganue 5

OTMeThbTe BEepHBIC YTBEPXKICHUS 00 arOpUTME ciIydaiHoro yieca - Random Forest

a) UroroBbIM npejicKkazaHUEM MOJICIH SBJISETCS MPeCKa3aHne CIydaiHoro aepesa
b) Tlapamerpsl w1 kaxaoro aepesa (riryoHHA, MUHUMAIbHOE YHUCIIO 00PA3I0B B JKUCTE U T.JI.) BRIOUPAIOTCS CITyYaiHO
€) Kaxmoe nepeBo B jecy noiydaer clyq4ailHpli MOAHAO0p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIydailHBIM 00pa3oM
e) IlpeackaszaHue MOJENH - YCPEAHEHHBIE MTPEACKa3aHMs J€PEBER
3amanue 6

Kakoii aTpubyT 0TBE4aeT 32 MUHIMAJIbHOE YHCIIO 00Pa3IoB B JIUCTE?

a) min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity_decrease
3ananue 7

Kakoii arpuOyT 0TBE4aeT 32 MUHHUMAJILHOE YHCIIO 00pa3LoB B y3Je AJIs pa3iesieHus?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3amanue 8

OTMeThTe BEpPHBIC YTBEP)KACHUS O BIMSHUU I1apaMeTPOB PEIIAOLIEro IePeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples split, TeM MeHbIlIe TCHACHLHS K MEPEO0yICHHIO




b) UYewm menbiue 3HaueHne min_samples_leaf, Tem MeHbLIe TEHACHIUS K IEPEOOYUCHHUIO

C) UYem MeHble I1yOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHHIO

d) T'nyOuHa mepeBa HUKAaK HE BIUSET HA €ro Mepeo0ydeHHOCTh

e) UYem MeHblle 3HaUeHHE MapameTpa max leaf nodes, TeM MeHbIIIe TEHACHIUS K TIEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATH AJIS MPeICKa3aHus pa3Mepa 0JOOPEeHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6eITh ucnoab3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTE BepHBIC YTBEPKICHHS O ICPEBhAX PCIICHHUI.
a) YeM MeHbIIle CBOUCTBO gini, TeM OJJHOPOJHEE MPUMEPHI B JIUCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS IUCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMYIECTBO MPUMEPOB B y37I€
d) mapamerp gini, BO BceX JMCThAX HOKEH MMETh OIHHAKOBBIC 3HAYCHHUS

3amanne 11
OTMeThTE BEPHBIE YTBEPKACHHSA O CIIyJaifHOM Jiece
a) deM OoJbBLIE NEPEBLEB B JIECY, TEM JIyYlle KA4eCTBO NPEICKa3aHUs
b) Bpems HacTpo¥iKH 1 PaOOTHI CITy4allHOTO Jieca YBEINIMUBACTCS IPONOPIHOHAIBEHO KOJIMYECTBY AEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM /IS PEIICHHS 3a1a4 PErPeccuu
d) cayuaiiHbIii lec TPUMEHNM /IS PEIICHHS 3a1a4 KIacCupUKaIu

3amanue 12
OTMeThTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV HaxoauT ay4inyto KOMOHHAIIUIO TAPAMETPOB JUTS IEPEBa PELICHHI
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nydnryr0 KOMOMHALMIO ITapaMeTpOB Ul IepeBa, M3 TeX 3HAUCHUH MapameTpoB, 4TO OBUIH
niepeaaHsbl
d) RandomizedSearchCV naet 6onee TouHoe mpeackasanue, yem GridSearchCV

3amanue 13
Bsibepute U3 criicka 3a1a4n KiacCH)UKaIHHU:
a) pasnenuth 1o Gororpaduu KUBOTHBIX Ha KONIEK U co0aK
b) mpenckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pa3nenuTh TpuObl Ha CheJOOHBIE U STOBUTHIE
d) crpynmupoBath TEKCTHI [0 UX 3MOLUOHAIBHOM OKpPacKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe mepeMeHHbBIX I O0Y4YECHUS AepeBa MOTYT OBITh UCIIONB30BAaHbI KaK KOJIMYECTBEHHBIC, TAK U KaTErOpHAIbHbBIC
MPU3HAKA
b) epeBbs perienunit MOryT peraTh 3a1a4y KiacCHHKAMN ¢ IPOM3BOJIBHBIM YHCIOM KIaCCOB
€) Yewm mewnsbine 3HayeHue min_samples_leaf Tem Tounee OyayT mpeacka3aHus Ha TPCHUPOBOYHOMN BBIOOPKE
d) UYewm mensbire 3HaueHue min_samples_leaf Tem TouHee OyayT Mpecka3aHUs Ha TECTOBOM BBIOOPKE

3ananue 15
O6yuaromiast BeiOopka (X _text, y_test) aTo —
a) Bribopka, 10 KOTOPOI HACTPAMBAIOTCS ONTHMAJILHBIE IIAPAMETPHI JIEpeEBa
b) Bsibopka, M0 KOTOPOI OIIEHHUBAETCS KAUYECTBO MOJTYUYEHHOTO JA€PEBa PEIleHUi
C) Bribopka, 10 KOTOPOIA OCYIIECTBISIETCS BRIOOP HAMTYUIIEH MOJIEH U3 MHOMKECTBA MOJIeIICH
d) MHOKeCTBO IeNeBbIX 3HAYCHUI ISl JAHHOTO HAbopa JaHHBIX

3ananue 16
[Ipu oOyueHNH HEKOTOPOIl MOETH HA TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBON BBIOOPKE, MOTydYeHA OOIbIIast
pa3HHIa MEeXAY 3HAUYCHISIMA METPUK Ha TPEHHPOBOYHOIH 1 TECTOBOM BEIOOPKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogenb nepeobyyena

b) Pacnpenenenne aHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACTIPEICTICHUS B TPCHUPOBOTHOMN

€) Moaenp Heo00ydYeHA

d) Mogaeip uaeaabHO HACTPOEHA

3ananue 17

Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeaioKeHHbIX KOMOMHALMN HE BBI3OBYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]




c) Data.iloc[[1,4:15],0:3]
d) Data[l1:5,[1,6]]

3amanue 18
Kakue cTpoku mo3BOJISIFOT 0TOOpaTh 5 MEepBBIX CTPOK JaradpaiiMa data (MHAEKCHI ociae0BaTenbHOCTh yncel oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasix MOXKeT ObITh HCTIOJBb30BaHA CTyMeHYATast (PYHKIHS aKTHBALMU?
a) Ompenenuth K CheTOOHBIM HITH HECHEAOOHBIM OTHOCHTCS TPUO?
b) Onpenenuts kK KakoMy U3 TpeX KIaccoB (setosa, vercicolor, verginica) OTHOCHTCS HPHC?
C) Pa3nenuTh TEKCTHI Ha HEHTpaAIbHBIC, HETATHBHBIC U MOJOKHUTEIbHbIC.
d) IIpencka3sarte pa3mep 3apabOTHOM MIIATHI CIELHATINCTA IO ONPEICICHHBIM [TapaMeTpaM.
e) Pasmenuts H300paXeHHS HA COASPIKAIIIE U HE COACPIKAIIIE OTKPBITHINA OTOHb.

3amanune 20
Kakoe 3HaueHHEe MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEMpOHa (JI0 UCIIOIb30BaHKS aKTUBAIIMOHHON (DYHKIIUH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo, + o)

2.2. TunoBbIe 3aJaHU /1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

Kox n nanmenoBanue

WHJIMKaTOpa JOCTUIKEHUS OO6pa3oBareibHBIN pe3yabTaT
KOMITCTEHIINT
OIIK-10.3: Ucnone3yetr MeTobl | OOydaromumiics ymeer:
HUCKYCCTBEHHOI'O UHTEJIEKTa arperupoBarh JIaHHbIE cpejicTBaMu Python; BEINONHATE (GUILTPALIUIO JaAHHBIX CPEICTBAMH
(MammHHOTO 00Yy4YeHHs) U Python; HacTpauBaTh Bec HeWpOHHA; BEIOMPATH THIT KiIacCH(UKATOPA B 3aBUCUMOCTHU OT
aHanu3a OOJBIINX JAHHBIX JIS MOCTaBJIEHHOH 3a/1a4M; BU3yaJIM3UPOBaTh JaHHBIE CpefcTBaMu OubanoTek pandas, seaborn,
peLIeHus! PUKIIAIHbIX 33124 matplotlib; BermonHsITE MHOTOKITACCOBYIO KiTaccHUKanuio Metogamu 6ubnnoteku sklearn;

CTPOUTH JACPEBHA peIlIeHI/Iﬁ U1 BBITNOJHATH MO HUM IPEJICKa3aHue.

3aganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <ama Qammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxkmounTe
oubnmorekn numpy u pandas u npouTtute naHHbIe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[omyuuTe pacmpenelieHUe YUCIOBBIX BEIMYHMH Jatadpeiima sp HCIoib3yst 0a30BbIe METOIbI BU3yallM3aluu OnOIHoTeKH pandas.
Wmnoprupyiite Oubmmorexky Seaborn. Mcmone3ys uHTepdeic Uil NOATOHKH PErPECCHOHHBIX MOJENed K  YCIOBHBIM
HOIMHOXKECTBaM Habopa JaHHBIX BBIBEIUTE IPadUK yCIEeBaeMOCTH 10 MAaTEMATHKE U YTCHHUIO C pa3eiIeHHEM MO MOJy.

3amanue 22

3arpysute Moaysiu 6ubnuoTek numpay u matplotlib, a raxxke moaynu 6udanoTexku Scikit-learn, HeoOX0AMMBIE I pAOOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiii Habop iris. M3ydaure cTpyKTYpy MOMy4eHHOTO Habopa maHHBIX. B HaGope 150
3K3eMIUIIpoB ('CTPOK" B NMPHUBBIYHOW HAM TEPMHUHOJIOTHH). KakmoMy 3K3eMIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpuOyTa
(nnMHA YameNnyucTHKa B CM; IIMPUHA YaIlleINCTHKA B CM; IUTMHA JIETIECTKa B CM; IIMPUHA JIETIECTKA B CM) U Kiacc (‘setosa', 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISET PEMINTH 33/a4y KiacCU(HKAIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.J. K OHOMY u3 Tpex KinaccoB. Co3naiite nemoncrparuBHbiii Decision Tree xiaccuduxarop,
UCTIONB3Ysl OJHOMMEHHBIN Kiacc 3 Oubmmorexu sklearn m coxpanute ero B nepemeHHylo dt. J[is paspeneHus MHOXKecTBa Ha
TECTOBOE W TPEHUPOBOYHOE MCHONB3yHTe MeTox train test split. OToOpasuTe mnoNydYeHHOE AEPEBO pEUICHUI Ipaduyecky,
ucnone3yiite Meton plot_tree

3amanwue 23

3arpy3urte IaHHbIC U3 BCTpoeHHOTO Habopa load digits. /lanHbIe mpencTaBisioT coboit Habop u3 1797 pyKOMCHBIX N300paXeHUA
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBlIeHa MAaCCUBOM M3 64 3HAYSHH IBETa JJIS KaXIOH sTUeHKH U300paKeHMsI.
OO0yuuTe nepeBo peuIeHUi 1 MOJyduTe MpeIcKa3aHe Ha TECTOBOM BhIOOpKe. Busyanusupyiite npeackazaHue, yKaKUTE TOTHOCTh
JUTS TIOJY9YEeHHOTO JepeBa.

3ananue 24.
3arpy3uTe BCTpOeHHBIH Habop boston.




Habop nannbix boston npencrasmisieT co6oii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHUB CIHCKOB:

{'data": array([[6.3200e-03, 1.8000e+01, 2.3100e+00, ..., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,
7.0700e+00; ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],

B kaxmoii ctpouke 13 uncioBbIx 3HaueHU. Baia 3amada HaliTi onrucanue Kaxaoro u3 Hux. Tak nmepBoe 3Hadyenue (6.3200e-03 wiu
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IocTpoiitTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHJTBS - BeJIMYMHA HeTIpephIBHAS, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. st mpeacka3anus 3HAYCHAS
1eneBoi (yHKIUK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce AepeBbs Ha JaHHBIX bOston IO CIEIYIONINM ITapaMeTpaM:

MaKCUMalbHas riyOuHa - oT 2 10 15 ypoBHeit

MHHUMAaJIBHOE YUCII0 TIPO0 11st paszeneHus - ot 2 1o 10

MHHUMAaJIBHOE YUCIIO0 TIpo0 B sucte - ot 1 1o 10

OtoOpazuTe JTydive napaMmeTpsl U JIydliee JepeBo.

3ananue 25.

3arpy3ure BCTpOCHHBIN Habop boston.

Wzyante ocrampHble aTpuOyTH Kiaccuduraropa. Co3maiite Momens RandomForestClassifier ¢ 15 mepeBbsMn m MakcHMalTbHOU
riTryOnHOM paBHOU 5 ypoBHsM 1yt maHHEIX digits load().

OO6y4nTe MoTy4eHHYI0 MOeb. BrimonanTe mpeackasanue. IlocunTaiiTe TOYHOCTS (Score) Ay Jeca.

VKaxHTe TPU CaMbIX BAXKHBIX MHapaMeTpa Ul JEpPeBbEB DPEIICHWI B CO3MaHHOM JIECY, HCIOJB3ys, HampuMep, aTpuOyT
feature_importances_.

OIIK-10.3: Hcnonezyer meronsl | OGydaromuiics Biaageer:

HCKYCCTBEHHOT'O HHTeNNeKTa | HaBbIKaMu [OCTPOEHUs IepeBa PeleHuil.

(MamMHHOTO ~ OOYJeHMs) u | HaBeikamu peanusanuu aaroputMa ciydaitnoro neca (Random forest)
aHanu3a OOJIBIIMX [AaHHBIX UM | HaBbIKaMu HamMcaHWsi HEUPOHHBIX CETEH.

pelIeHUs IPUKIJIAIHBIX 3a4a4 HaBplkamMu 00yueHHsI MOJICIIH.

3amanue 26

3arpy3ute JaHHbIe U3 BCTpoeHHOro Habopa load digits. Co3maiite kiaaccupukaTop, CO CICAYIOINIMMHU IapaMeTpaMu JepeBa:
MaKCcHMaJbHas TITyOuHa - 5 ypoBHEH, MUHHMAJIbHOE YHCIIO 00BEKTOB B JIHCTE - 4.

Paznenurte momy4eHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBeTcTBeHHO. [Ipenckaxure
KJIacChl, K KOTOPBIM IIPUHAIC)KAT JaHHBIE N3 TECTOBOM BEIOOPKH, COXPAHUTE Pe3ynbTaT MpeacKa3aHui B nepeMeHHyto predicted.

3aganue 27

3arpys3urte BCTpOCHHBIN Habop boston.

Habop ganubix boston npezacrasiser codoii cioBaps ¢ kintodamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCHUB CITUCKOB:

Ucnione3ys anroputM cirydaiinsiii jgec (random forest) Cosnaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
rIIyOUHOUM paBHOW 5 ypoBHSAM IS JaHHBIX. OOy4YuTe MOJYUYEHHYIO MOeNb. BeimonHute mpeackasanue. [locuutaidTe TOYHOCTH
(score) mns neca

3aganue 28

Wmnoprupyiite Habop nanubix Fashion MNIST (manueie 6ubnuorteku Keras), comepxammit 70 000 u3o0paskeHU# 31E€MEHTOB
OJICIK/IbI B TPAJALIUSIX CEPOTo, B paspeiieHnn 28x28 MUKCeIel.u NpOoUYTUTE AaHHbIe/

Paznenute HabOp Ha TPECHUPOBOYHBIN M TECTOBBIN B mpomopiwm 85/15.

Buzyanusupyiite nepBbie AecsTh 00BEKTOB U3 TPEHUPOBOYHOTO HAOOpa.

[NocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOIHOTO, CKPBITOI'O M BBIXO/IHOTO..

3ananue 29

Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlist ckaunBanust HEOOXOIUMO MPONTH MPOLEAYPY
peructpanuu. Pacmakyiite apXuBHI train.zip u test.zip ¢ JaHHBIMHU B KaTaJoOTe CO CBOUM IPOEKTOM.

B karazore train cozgaiite nBe mamnku cat u dog. Pasaecure n3o0paxeHust M3 Karajora train 1o BHOBb CO3/IaHHBIM Mankam. Bel MoxeT
czenath 310 BpyuHyto (0 6aymuroB) mim nporpaMmHo (1 6ayur) ucnosnb3ys MeToas! si3bika Python. Bam nonanobutes 6ubnmoreka os
Y METO/IBI CTPOK.

CrenepupyiiTe natacera U3 H300paXeHUH UCTIONB3Ys MeTo OubmmoTekn keras ImageDataGenerator.

C nomosio Metoza flow from directory co3nmaiite renepaTop JaHHBIX Ha OCHOBE M300pakKeHHH M3 KaTasora.

HccnenyiiTe nomydeHHbIH reHepaTop. BeiBeure Ha 3KkpaH, H3ydure Gopmy.

[IpoBenure oOpaTHyto oneparyo. Busyanusupyiite nepsble T 00bEKTOB U3 MOJIYYEHHOT0 Habopa JaHHbIX.

Pacmenure nMeromuecs JaHHBIe Ha TpH Habopa (train,test,validation), 160 ncronb3yiiTe HaHHBIE U3 apXuBa test, HOATOTOBUB MX
COOTBETCTBYIOIINM 00pa3oM.

CaMocTosTeNnbHO co3aiTe 1 00y4InTe HEMPOHHYIO CeTh IS Pa3IMueHHs KOIIeK U cobak (110 mpuMepy 1abopaTopHOH 5, 4acTb 2).
JlobefiTech TOYHOCTH MOJIENT Ha BAIMJAITMOHHOM BRIOOpKE He HIKe 80%

3aganue 30




PeanusyiitTe kiacc Neuron OCYIIECTBISIOIIMK BBIMOMHEHHE (QYHKIMH =Xx1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHBIE HA BXOJI, W - BEca BXOZIOB, a b - cMeleHue. B kauecTBe QyHKIIMM aKTHBALMK UCIIOIB3YHTE CUTMOULy. Y 0eauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. J{Jst 7TOro caMoCTOSTENBHO 3aJaliTe Beca M CMEIIEHHS M 3HAYCHUS BXO/IOB U IIPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB MPOCTEHIIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 3TO JTF000H CII0M MEXTY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0ceHUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BONPOCOB /ISl MOATOTOBKH 00YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTalluu

HUckyccrBennslit naTeuiekt. OcHOBHBIE moHATHSA 1.
MamuHHOE 00ydeHHe.

I'my6Gokoe obyueHme.

OOyueHmne ¢ yaurteneM U 0e3 yIUTes.

OCHOBHBIE MTOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTo00rHYeCKHE IPUHIHITBI aHAIN3bI TaHHBIX.
Lenu, aTanbl, METOIB M TEXHUKU aHAJIU3a JaHHBIX.
@dunpTpanys rpynnupoBKa U arperanus JaHHBIX.
Buzyanuzanus naHHbIX.

10. Busyanwmzanus naHHeix B Phyton.

11. Bmsyammzamnus B Pandas.

12. bubmumoteku Seaborn u Matplotlib

13. Pemaromme nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmava xkIaccupUKaIHH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPhI epeBa.
16. JlepeBo perieHHi B 3312491 PETPECCHH.

17. Merox O6mmKkalInX coceeH.

18. Komnmemnius cay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. YcpenHeHue NporHo30B.

21. TIpobGrema mepeoOyueHUs.

22. Twumsl ommboK: true negative, false positive.

23. Merpuku kadectBa mojenu: Precision, Recall, F1 score.
24. Tectupoanue ROC AUC.

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIC HEHPOHBI.

27. DOyHKIHUW aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGisieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Mero HAUCKOPEHINEro CIIycKa.

34. HetiponHas ceTs.

35. OgxHOcOHAs MOIEND.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOYHBII CIOH, CIIOH MOABBIOOPKH, IOJTHOCBS3HEIHA CIOM.
38. LleneBas ¢pyHKUHS.

39. 3amaum pacro3HaBaHUS 00pPa30B.

40. Knaccudukarys oObeKTOB.

41. Tlouck uzobpaxeHus 1Mo oopasiry.

©CoNOORA~LNE

3. MeToauyeckne MaTepuaJbl, onpeaesionue Npouerypy 4 KpuTepUu OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTECTALlUH

Kpurtepun popmMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3a1aHUI

- OICHKAa «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CJIM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YYaIONIEMYCsl, €CITH KOJMUYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHTEJBHO» BBHICTABISCTCS OOYYAIOUIEMYCs, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % 0T 061Iero o0bEMa 3aJaHHBIX BOIIPOCOB,;

- OLICHKA «HEYJIOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYYAIOIIEMYCsl, €CIH KOJMYECTBO IPABHIbHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aJaHHBIX BOPOCOB.



Kpurepun ¢popmMupoBaHusi OLEHOK O Pe3yJIbTATAM BbINIOJHEHUS 3aaHU

«OTAUYHO)» — CTAaBUTCS 32 PabOTY, BHIIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEAOYETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYWHU B HEH He Oosee OJHOM
HEerpyOo# oIMOKM M OIHOTO HEAoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHTEIBHO» — CTABUTCS 33 padOTy, €Cii 00YyJatOUIHiiCs MPaBHIILHO BHITIONHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHII He Oojiee OHOW Tpy0oil OMMOKM M IBYX HEIOYETOB, HE Ooiee OAHON TpyOoi u
OJIHOM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJTHOW HETPyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1IeTBOPUTEJIBHO» — CTABUTCA 32 Pa0dOTy, €CJIM YHCIIO OMMOOK U HEJIOUETOB MPEBBICUIIO HOPMY
IUTsL OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBHITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowl owubox:

- 2pybOble OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE HOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100D X00A PeueHUsl.

- He0oUemvl. HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324€eTy

«3a4TEeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3/eioB IIPOrpaMMbl U3y4aeMOro Kypca: ero
0a30BBIX TOHATHA W (YyHIAAMEHTAIBHBIX MPOOJIEeM; MPHOOpPEn HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS MTOTYYEHHBIX 3HAHUH, HE IOMYCTHIT (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHSI 1 HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM CIIy4ae, KOTJia CTYJICHT AEMOHCTPHPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/1eJI0B IPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
9K3aMEHYeMOro c1a00 BBIpa’KeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIIICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaia, OTCYTCTBYIOT HEOOXOJMMbIE YMEHHS U HaBBIKH, JOIYIICHBI IpyObIe
omurOKH ¥ HE3HAaHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JOTOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HEOOXOIMMO ISl TTOJTyYEHUS MTOJIOKHUTEIILHON OIIEHKH.
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