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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 TPOMEKYTOUYHOM aTTecTaluu: 3a4€T, / CEMECTp

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

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH Kon MHAWKATOpa JOCTHXKCHUA KOMICTCHINN

OIIK-10: Cioco6eH ¢hopMyIHpOBaTh U pelIaTh HAYYHO-TCXHUICCKHE OIIK-10.3: Mcnonb3yeT METObI HCKYCCTBEHHOTO
3a/a4d B 00JacTu CBOEH MpodecCHOHANEHON AEATEIEHOCTH MHTEIUICKTa (MAIIMHHOTO OOYUYCHHUS) U aHATU3a
OOJIBIINX NAHHBIX JJIs PEIICHUS MPUKIATHBIX 33724

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

Ko u HanmeHoBaHNE HHIUKATOPA O1eHOYHEIE
PesynbTarel 00yueHus O JUCIUILTUHE
JOCTHKEHUS KOMIIETCHIINHA MaTepHabl

OI1K-10.3: Hcnons3yer Metoabl | OOyJaromuiAcs 3HAET: Bompocst (Nel -
UCKYCCTBEHHOI'O MHTEJUIEKTA (MALIMHHOTO | OCHOBHBIE METOJBI MAITMHHOTO O0yJIEHHUS; Ne20)

00y4eHHs) ¥ aHaIU3a OONBIINX JAHHBIX AT | KIACCH(DHUKAIMIO 3384 MAIIMHHOIO 00YYEHH s, METPUKH
pellieHus MPUKIAIHBIX 3124 Ka4yecTBa MOCITH; QYHKIIMH U METO/IbI OMOINOTEKU
Pandas: query, tail, sample, head; metomas! GpuabTpanun u
arperaiyu JaHHBIX; MPU3HAKH [1EPe00yUICHHOCTH MOICITH;
MeTtojibl Oubanorek sklearn, seaborn, matplotlib 1 numpy.
OO6yyaroniuiicst ymeer: 3ananus (Ne21 -
arperupoBarh JaHHbIE cpeacTBamu Python; BEIIONHATE Ne25)

(unbTpanuio faHHbIX cpeacTBaMu Python; HactpauBath
BEC HEWpPOHHA; BRIOMpATh THIT Kiaccupukaropa B
3aBUCUMOCTH OT ITOCTABJICHHOW 3a/1a4H; BU3yaJIH3UPOBATh
JTAaHHBIE cpefcTBaMu OMOIHoTeK pandas, seaborn,
matplotlib;

BBITIOJIHSATH MHOTOKJIACCOBYIO KJIACCU(HUKAIIUIO METOIAMH
oubauorexu sklearn;

CTPOWTH JACPEBbsI PEIICHUI U BBITIOIHATE 110 HUM
npeJiCKa3aHue.

OO6yuatonmuiics BaajeerT: 3anaHus (Ne 26~
HaBrikaMu OCTpOeHUS IepeBa pelIeHu; Ne30)

peanuszaiuy aIropuTMa ciayvaitoro jieca (Random
forest);

HalluCaHUsl HEUPOHHBIX CETEi;

00yUYCHHS MOJICITH.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) BeinonHenue 3aganuil B OMMOC Yuusepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIN WHbIE MATEPHAJIBI [IJIs1 OIleHKH 3HAHMI, YMeHH i, HABBIKOB
U (MJ1H) ONBITA AeATeIbHOCTH, XapAKTEPHU3YIIHMX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIIM I

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHU) /ISl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN pe3yNbTaT:

! TlpuBogsTcs TUmOBbIE BOHPOCH W 3afanus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYCHHBIE U TPOBENEHHUS ATTECTAMOHHOIO
MEPOTIPUATHS, XpaHIATCs Ha Kadeape B JOCTATOYHOM ISl IPOBEIEHUS OICHOYHBIX MPOLEAYP KOJIHYECTBE BapHaHTOB. OIIEHOYHBIE
CpEICTBa MOJUICKAT aKTyaIW3alldd C YYEeTOM pa3BHTHS HAayKH, 0Opa30BaHUS, KYJIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHHA WU



Kon n nHanmenoBanue NHAWKaToOpa

OO0pazoBarenbHBIN pe3yabTaT
JIOCTHIKCHUSI KOMIIETCHIMN

OIIK-10.3: Hcnons3yer Mmetoasl | OOyyaromuiics 3HaeT:
HCKYCCTBEHHOTO 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,
OONBIIMX JaHHBIX A4 pemieHusa | head; MeTojsl (QUIBTPALMM W arperaly JaHHbIX; MPU3HAKH MEePeo0yUEeHHOCTH MOJICIIH;
MPUKIIAIHBIX 327129 MeToabl OnomoTek sklearn, seaborn, matplotlib u numpy.
3anmanue 1
MammHHOe 00y4eHne —
a) CrenuaIM3upOBAaHHOE MPOTPaAMMHOE penreHre (Min Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
U3BIICYCHUS 3aKOHOMEPHOCTEH U3 CHIPBIX TaHHBIX
b) ora rpymnmposka 06sekToB (HabumromeHuis, cCOOBITHIT) HA OCHOBEIAHHBIX, OTIMCHIBAOIINX CBONCTBA 0OHEKTOB
C) HaboOp JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yaeOHbIi MprMep, COIepIKAINi 3aJaHHBIIT BXOJHOW HAbOP
JIAaHHBIX, ¥ COOTBETCTBYIOIINI €My IPaBUIbHBIN BBIXOJHOH pe3ysbTaT
d) mnompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOLIMI METObI MOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JIaHHBIX

3aganue 2
Cpenu mpeioKeHHbIX 33184 MAIIHHHOTO O0YYCHHS YKAKHUTE 3a0a491 PErPecCHn
a) [IlowcK HeraTHBHBIX OT3BIBOB Ha (HIIBM Ha CaiiTe KHHOKOMITaHUH
b) Anroputrm ¢unbTpaimu cama
c) IlpenckasaHue CpoKa OKYHaeMOCTH MPOCKTA
d) Ilpencka3saHue peIHOYHON CTOMMOCTU KBapPTHPEI
e) IlomCK MOIICHHUYECKHUX TPaH3aKIUii

3amanue 3
K 6ubnuorekam ananu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepednciieHHBIX KOMaH] BepHYT AaHHbIe 111 Poccnn n 3umbabBe?
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
OTMeThTe BEpHBIE YTBEPKACHUs 00 anroputMe ciiydaiiHoro jeca - Random Forest
a) UroroBbIM npejicKkazaHuEM MOJICIH SBIISETCS TPE/ICKa3aHue CIIydaifHOTO iepeBa
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 MTPEACKa3aHMsI JEPEBBER

3amanue 6
Kakoit atpu0yT oTBe4aeT 3a MUHUMAaJIbHOE YUCII0 00pa3moB B mcTe?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoii arpuOyT 0TBE4aeT 32 MUHUMAJILHOE YHCIIO 00pa3oB B y3J1€ IS pa3/iesieHHs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OIICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



3anmanue 8
OTMeThTe BEpHBIC YTBEP)KACHUS O BIMSHHUU IapaMeTPOB PEILAOLIEro IepeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHLHS K EPEO0yICHHIO
b) UYewm menbiue 3HaueHre min_samples_leaf, Tem MeHbLIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYewm MeHbIie IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TmyOwHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIEHHOCTh
e) UYem MeHbIIe 3HaYCHHE TapameTpa max_leaf nodes, TeM MeHbIIIE TEHIESHINA K IEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATE AJIS MPEICKa3aHusd pa3Mepa 0JOOPEHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BEpHBIE YTBEP)KACHUS O AEPEBbSX PEIICHHH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OXHOPOIHEE IPHUMEPHI B JIHCTE
b) cBoiicTBO gini onpeaensAeTcst TONBKO IS IUCTHEB, HO HE AJIS Y3II0B
C) cBOiicTBO samples yka3pIBaeT HA KOIHYESCTBO IIPUMEPOB B y3IIe
d) mapamerp gini, BO BCEX JIHCTHSX JOJDKCH HMETh OJMHAKOBBIC 3HAUCHUSI

Saganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIydaifHOM Jece
a) uem GoJbIIIE IEPEBHEB B JIECY, TEM JIyUIlle KAYECTBO MPEICKa3aHUsI
b) Bpems HacTpoiiku 1 PabOTHI CITy4aliHOTO Jieca YBEINYHBACTCS IPOMOPIHOHAIBHO KOTHYECTBY JICBEPEB B JIeCy.
C) chydaiiHbIi Jlec IPUMEHUM /IS PEIICHHS 3224 PErpeccuu
d) chyuaiiHbIii lec TPUMEHNM /IS PENICHHS 3a1a4 KIacCupUKAIN

Saganue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxogut nydinyro KOMOWHALIMIO TAPAMETPOB LIS IepeBa PeIICHHH
b) RandomizedSearchCV paGotaer 6sicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydnryr0 KOMOMHALMIO ITapaMeTpOB Ul IepeBa, M3 TeX 3HAUCHUH MapameTpoB, 4TO OBUIH
nepeiaHsbl
d) RandomizedSearchCV maet Gonee TouHOe npenckasanue, uem GridSearchCV

3amanue 13
Bribepure U3 criucka 3aaa4yu KiacCu()uKaIuu:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) npenckasare cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPaM
C) pa3nenuTh Tpuldbl HA CheJOOHBIE U STOBUTHIE
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATIBHON OKpPaCcKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS IepeBa MOTYT OBITh UCIIOB30BAHbI KaK KOJMYECTBEHHBIC, TAK U KATETOPHAIbHBIC
MIPHU3HAKU
b) epeBss perrennit MOTYT peliaTh 3a1a4y KIacCHOHKAIMN C TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm mewnsbine 3HayeHue min_samples_leaf Tem TouHee GyayT mpecKa3aHus Ha TPEHAPOBOYHON BBHIOOPKE
d) UYewm mensbine 3Hauenue min_samples_leaf Tem TouHee OyayT mpeacka3aHuUs Ha TECTOBOM BBIOOPKE

3anganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopKa, M0 KOTOPOH HACTPAMBAKOTCS ONTUMANbHbIE TAPAMETPhI JepeBa
b) Beibopka, Mo KOTOPOil OLICHUBACTCS KAYECTBO OJMYYEHHOTO IepeBa pelieHuit
C) BrIOopKa, O KOTOPOH OCYIIECTBIAETCS BBIOOP HAMITYYIIeH MOJETIN U3 MHOXKECTBA MO/Ieeil
d) MHOXeCTBO IENeBbIX 3HAUCHUI JUTS TAHHOTO Habopa TaHHBIX

3amanue 16
[Ipu oOyueHNH HEKOTOPOIT MOETH HA TPEHHPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOH BEIOOpKE, OITydeHa OOJIbIIast
pa3HHIa MEXAY 3HAUYCHISIMA METPUK Ha TPEHHPOBOYHOH 1 TECTOBOH BEIOOPKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogaenb nepeobydena

b) PacnpeneneHue naHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT paclpeeeH s B TPEHUPOBOYHOM

C) Mogenp HenooOy4eHa

d) Mogenb uieanbHO HACTPOESHA

3amanue 17




Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaioKeHHbIX KOMOMHALIMN HE BBI3OBYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3amanue 18
Kakwe cTpoku mo3BOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK AatadpaiimMa data (MHAEKCH MOCIe0BaTeNbHOCTE uncel ot O ¢ 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 ciydasx MOXeT ObITh UCIIONIb30BaHA CTyIeHYaTast (QYHKINS aKTHBALMN?
a) OrmpenenuTh K CheMOOHBIM HITH HECHhETOOHBIM OTHOCHTCS TPHG?
b) Onpenenuth kK KaKOMy U3 TpeX KIIaccoB (setosa, vercicolor, verginica) OTHOCHTCS HPHC?
C) Pa3menuTs TEKCTHI Ha HEUTPAIBHBIC, HETATHBHBIC U MOJIOKUTEIBHEIC.
d) IIpenckasare pa3mep 3apabOTHOM MIIATHI CHELUATIKCTA MO ONPEICICHHBIM apaMeTpaM.
e) PasngennTh M300pakeHUs Ha COAEPIKAILIE U HE COJCPIKALINE OTKPBITHI OTOHB.

3aganue 20
Kakoe 3Ha4eHHEe MOXKET MMETh B3BEILICHHAs CyMMa BXO/I0B HEHpOHA (110 MCII0Ib30BaHUs aKTUBALIMOHHOM ()yHKIIUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (-o0.+ o0)

2.2. TunoBble 3aJaHUs /sl OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yibTaTa

[TpoBepsiembiii 00pa3oBaTENbHBIN PE3yIbTAT:

KOI[ 1 HAMMCHOBAHUC

HHANKATOPA JOCTHIKEHHS O6pa3oBaTelbHBI pe3yIbTaT
KOMIICTCHLINH
OIIK-10.3: Ucnone3yet Metoabl | OOydaromumiics ymeeT:
HCKYCCTBEHHOTO HHTEIUICKTA arperupoBarth JaHHbIe cpeacTBamMu Python; BEIOMHATE GUIBTPAIIMIO JaHHBIX CPEICTBAMH
(MaIIMHHOTO 00YYEHUS) U Python; HacTpanBaTh Bec HEHPOHHA; BEIOUPATH THIT KIACCH(PUKATOPA B 3aBUCHMOCTH OT
aHanmu3a OOJBIINX TaHHBIX IS [OCTABJICHHOM 3a/1a4¥; BU3yalM3UPOBATh JaHHbIE cpencTBamu 6ubaroTek pandas, seaborn,
PEILICHHS PUKJIAIHBIX 32124 matplotlib; BEIIOIHATE MHOTOKIIACCOBYIO KiaccH(bUKanuio MeTonamu 6ubnnoreku sklearn;

CTPOUTH ACPEBbA peH.IeHI/Iﬁ U1 BBITIOJHATD IO HUM IPCJACKA3aHUC.

Saganue 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.

[Nomy4anTe pacnpeneneHne YUCIOBBIX BEIMUYHMH AaTadpeliMa Sp NCTIONb3ysl 0a30BbIe METOIbI BU3yalu3aun Onbimnorexy pandas.
Wmnoprupyiite O6ubimoreky Seaborn. Hcmonb3yss uHTepdeiic Ui MOArOHKM PErPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXECTBaM Ha0bOpa JIaHHBIX BBIBEAMTE rpadUK yCreBa€MOCTH 110 MaTEMATHKE M YTEHHIO C Pa3[eJICHUEM IO TI0JTy.

3amanue 22

3arpysurte Moayau 6nbarnoTek numpay u matplotlib, a Taxke moaynu 6ubnuoreku Scikit-learn, HeoOxoauMBIe T pabOTHI C JPEBOM
pewrenuii. 13 sklearn.datasets parpysure TecToBblil Habop iris. M3yuure cTpyKTypy HOJlydeHHOro Habopa AaHHbIX. B HaGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YEThIpE YHMCIIOBBIX aTpuOyTa
(MHa YamencTHKa B CM; IIMPHHA YaIIeINCTHKA B CM; JUTMHA JIETIeCTKa B CM; LIMPUHA JIETIECTKa B cM) 1 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 nemoncrparuBHbii Decision Tree xnaccuduxarop,
UCTIONBb3Ysl OJTHOMMEHHBIN Kiacc 3 Oubmmorexu sklearn m coxpanute ero B nepemeHHylo dt. J[is paspeneHus MHOXKecTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJB3yHTe MeTof train test split. OToOpasure NOITy4eHHOE IEPEBO DPEMICHWH TpadHyuecKH,
ucnonp3yiite meron plot_tree

3amanwue 23

3arpy3urte IaHHbIC U3 BCTpoeHHOTO Habopa load digits. /lanHble mpencTaBisioT coboit Habop u3 1797 pyKOMCHBIX N300paXKeHMH
mudp pazmepamu 8 Ha 8. Kakaast kapTuHKa IpeCcTaBlIeHa MAaCCUBOM M3 64 3HAYSHM IBETa JJIS KaXIOH sTUSHKH U300paKeHMsI.
OO0y4uTe IepeBo pemIcHUH U MOJYYHTe MpecKa3aHe Ha TECTOBOW BEIOOpKe. Busyanusupyiite mpeackasaHue, yKaKUTe TOYHOCTh
JUISI TIOJTYYeHHOT'O IepeBa.




3anmanue 24.

3arpy3uTe BCTpOSHHBIH 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 crpouke 13 uncioBrIX 3HaUeHUHA. Bama 3amada HaiiTi onmcanne Kakaoro u3 Hux. Tak mepBoe 3Hadenue (6.3200e-03
0.00632) 3T0 ypOBEHH NPECTYNHOCTH Ha TYIIy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHJTBS - BeJIMYMHA HeTIpephIBHAS, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. st mpeacka3anus 3HAYCHUS
1esneBoil (yHKIMH HY)XHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce nepeBbs Ha JaHHBIX bOston IO CIIETYIOLIUM ITapaMeTpaM:

MaKcHMalbHas IIyOuHa - ot 2 10 15 ypoBHei#

MHHUMAaJIBHOE YUCIIO0 TIPO0 11st paszeneHus - ot 2 1o 10

MHHUMAaJIBHOE YUCII0 TIpo0 B sucte - ot 1 1o 10

OtoOpazuTe JTydiiue napameTpsl U Jydliee JepeBo.

3amanue 25.

3arpy3urte BCTpOCHHBINA Habop boston.

Wzyante ocrampHble aTpuOyTH Kiaccupukaropa. Co3maiite Mmogens RandomForestClassifier ¢ 15 nepeBpsiMH W MaKCHMalbHON
rryOuHOM paBHOU 5 ypoBHsM mist maHHEIX digits load().

OO0y4uTe MOTy4eHHYI0 MoJeib. BeimonHuTe npenckazanue. IlocynTaiiTe TOYHOCTD (Score) s Jeca.

VYKkaxure TpU CaMbIX BaXXHBIX IapaMeTpa [ JEpPeBbEB peEIICHHH B CO3JaHHOM Jiecy, HCIOJIB3Ys, HampuMep, aTpuOyT
feature_importances_.

OIIK-10.3: Hcnone3yer Mmeronsl | OOydarommiics BJIajieeT:

HCKYCCTBEHHOT'O UHTENIeKTa | HaBbIKaMu [OCTPOEHUs IepeBa PEleHuUiA.

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

PEIICHHS IPUKJIAAHBIX 32134 Hagbikamu 00yUeHUs MOJIETIH.

3aganue 26

3arpy3ute OaHHBIE W3 BCTpoeHHOro Habopa load digits. Co3maiite KiaccHpHUKATOp, CO CICAYIOMIMMH ITapaMeTpaMy JIepeBa:
MaKCHMaJIbHas TITyOuHa - 5 ypOoBHEH, MUHHMAJIbHOE YHCIIO O0BEKTOB B JIHCTE - 4.

Paznenure momydeHHbIE NaHHBIC HA TPEHHPOBOYHBIA M TECTOBBIM HaOOPHI NaHHBIX, 75% n 25% coorBeTcTBeHHO. IIpenckaxure
KJIaCChl, K KOTOPBIM IIPUHAIIC)KAT JaHHbBIE U3 TECTOBOM BEIOOPKH, COXpPAHHUTE pe3ynbTaT IpecKa3aHnii B nepeMeHHyro predicted.

3amanue 27

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop gaunbix boston npezcrasiser coboii ciaoBaps ¢ kitoyamu data, target, feature names u DESCR. Kirouy data cootBeTcTBYeT
MacCHUB CIHCKOB:

Ucnione3ys anroputM ciydaiineiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
ryOuMHON paBHO# 5 ypoBHsAM it AaHHBIX. OOydYuTe MONYYECHHYIO MOEb. BhIMmonHuTe mpejackazanue. Ilocunraiite TOYHOCTH
(score) mus Jieca

3aganue 28

Wmnoprupyiite Habop nanueix Fashion MNIST (manueie 6ubnuoteku Keras), comepxammit 70 000 u3o0paskeHU# 31E€MEHTOB
OJICIK/IbI B TPAJALIUSIX CEPOTo, B paspelneHnu 28x28 MUKCENeH.u NpouTHTe JaHHbIe/

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

Buzyanusupyiite nepBbie 1ecsTh 00bEKTOB U3 TPEHUPOBOYHOTO HAOOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSAILYIO U3 TPEX CJIIOEB: BXOJHOT'O, CKPBITOIO U BBIXOJHOTO..

3ananue 29

Ckauaiite mannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlis ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
perucrpanuu. Pacniakyiite apxuBbl train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJlOre€ CO CBOMM IPOSKTOM.

B xarasore train co3naiite 1Be nanku cat u dog. Paznecure n3o0pakeHus U3 KaTajora train 110 BHOBb CO31aHHBIM IankaM. Ber Moxer
czenath 310 BpyuHyto (0 6aymuroB) iy nporpamMmuo (1 6aymur) ucnons3yst MeToasl a3bika Python. Bam nmonagoOurcst 6nbnuoreka os
Y METO/BI CTPOK.

CrenepupyiiTe natacera U3 M300paKeHUH UCTIONB3Ys MeTox oubimoTekn keras ImageDataGenerator.

C nomosio Metoza flow from directory co3naiite renepaTop AaHHBIX HA OCHOBE M300pakeHMH U3 KaTajora.

HWccnenyiite nomy4eHHbIN TeHepaTop. BeiBenuTe Ha 9kpaH, u3ydure Gopmy.

IIpoBeaute obpaTHYIO oneparuio. Busyammsnpyiite nepBbie AT 00BEKTOB U3 NOIYYEHHOTO Habopa TaHHBIX.

Pacmienute nmeromuecs naHHble Ha Tpu Habopa (train,test,validation), mu60 HCONB3yHTE NaHHBIE U3 apXWBa test, MOJTOTOBUB UX
COOTBETCTBYIOITNM 00pa3oM.

CaMocTosTeNnbHO co3aliTe U 00y4INTE HEHPOHHYIO CETh [UIS PAa3IMUeHUs KOIIEeK U coOak (1o mpumepy 1a00opaTopHOM 5, 9acTh 2).
JlobefiTech TOYHOCTH MOJIENT HAa BAIUJAITMOHHOM BRIOOpKE He HImke 80%

3ananue 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 HEMPOHOB MPOCTEHINYIO HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOT'O, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 3TO 000 CII0M MEXY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0cIe HUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BOPOCOB /1Jisl 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. Bmsyammzamus 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 HAUCKOPEHIIEro 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. MeToauveckne MaTepualibl, ONpeaesionue NpoueIypy U KpUTEPUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTECTALlUH

Kpurtepun popmupoBaHus OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJHEHUIO TECTOBBIX 3aaHUI

- OIICHKa «OTJHYHO» BBICTABJSICTCS OOYYAIONIEMYCs, €CJIM KOJUYECTBO TMPABUIIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKA «XOPOIII0» BBICTABIISAETCS 00YUArOIIEMYCsl, €CJIA KOJMYECTBO MPABHIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «YyJIOBJIETBOPHTEJIbHO» BBICTABISICTCS OOYyYaroIIeMyCs, €CJIM KOJIMYECTBO TMPaBUIIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCHI —/5—60 % oT 0611ero 00bEMa 3aTaHHBIX BOTIPOCOB,;

- OILICHKAa «HEYIOBJIETBOPHTEJIbHO» BBICTABISCTCS OOYYArOIIEMYCs, €CIIM KOJMYECTBO MPABUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.



Kpurepun ¢popmMupoBaHusi OLEHOK O Pe3yJIbTATAM BbINIOJHEHUS 3aaHU

«OTAUYHO)» — CTAaBUTCS 32 PabOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEJOYETOB.

«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 OgHON Tpy0oil OIMMOKM M IBYX HEIOYETOB, HE Oosee OAHOW Tpy0oil u
OJIHOM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJTHOW HETPyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1eTBOPUTEIBHO» — CTABUTCS 32 pa0dOTY, €CIIM YUCIIO OMMOOK U HEJJOUETOB 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 NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

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

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

Kpurepun popmupoBaHus OLEHOK 110 324eTy

«3a4TEeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3/eioB IIPOrpaMMbl U3y4aeMOro Kypca: ero
0a30BBIX TOHATHA W (yHAAMEHTAIBHBIX MPOOJIEeM; MPUOOpPENT HEOOXOAWMBIE yYMEHHUS M HABBIKH, OCBOHWII
BOIIPOCHI MMPAKTUYECKOTO MPUMEHEHHS [TOJTYIEHHBIX 3HAHUH, HE JTOMYCTHIT (PaKTUYECKUX OIIMOOK IPU OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTEJbHBIC HAPYIICHHUS TTIOCIIEI0BATEILHOCTH U3JI0KEHHS M HEKOTOPhIE HETOUHOCTH.

«He3auTeH0» — BBHICTABIISICTCS B TOM CiIydae, KOTJa CTYJCHT JEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B IPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
9K3aMEHYeMOro c1a00 BBIpayKeHA CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTMTUYECKOMY MBIIIICHHUIO, HMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaja, OTCYTCTBYIOT HEOOXOIAMMBIE YMEHHSI U HaBBIKH, JOIYLICHBI IpyObIe
omurOKH ¥ HE3HAaHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JOTOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HEOOXOIMMO ISl TTOJTyYEHUS MTOJIOKHUTEIILHON OIIEHKH.
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