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Conepxxanue

IlosicHuTENBHAS 3aIIUCKA.

TunoBble KOHTPOJBbHBIC 3aJaHUS WJIM MHbIE MAaTEpUATIbI 1JIs1 OLIEHKH 3HAHWM, yMEHHI, HABBIKOB U (MJIN)
OTIBITA JIESATEIBHOCTH, XapaKTePU3YIOLINX YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETECHITUH.

MeTtoaundeckrue MaTepuabl, ONMPENEISIONINe MPOLEAYpPY U KPUTEPUHN OLICHUBAHHS ¢(hOPMUPOBAHHOCTH
KOMIIETEHLIUH ITPU IPOBEIEHUH TPOMEKYTOUHON aTTECTALUH.



1. ITosicHuTeJIbHAS 3aNHCKA
Llens MPOMEXYTOYHOW aTTECTAI[MM — OICHMBAHUE MPOMEXYTOYHBIX M OKOHYATEIbHBIX PE3yJIbTATOB
OOy4YeHHsT MO JUCHUIUIMHE, OOCCICUMBAIOIINX JIOCTH)KCHUE IUIAHUPYEMBIX pE3yJIbTATOB  OCBOCHHSI
00pa30BaTEIbLHON MPOrPAMMBI.

DopMbI MPOMEKYTOUHOU aTTecTaluu: 3a4€T, 5 Kype

Ilepeyenb KoMneTeHU U, (POPMHUPYEMBIX B IPOLECCe OCBOCHUSA IMCUMILIUNHbBI

Kon naankaropa qoctimkeHus
Kon n HauMeHoBaHne KOMIETEHIIUHA

KOMITETEHIIMH
OIIK-10: CriocobeH (hopMyJIMpoBaTh U pelIaTh HAyYHO-TEXHUYECKHUE 3a/1a4u B 00J1aCTH OIIK-10.3: Ucnonb3yeTr MeTOIbI
cBoel MPodeCcCHOHATLHON JAEITEIbHOCTH UCKYCCTBEHHOI'O MHTEJUIEKTa

(MammMHHOTO OO0Y4YEHHS) U aHAIH3a
0OJILIINX JaHHBIX IJIs1 pEHICHUA
TPHUKIAHBIX 3312

Pe3yabTaThl 00yueHHs 10 TUCIUTLIHHE,
COOTHEeCEHHBbIE C IVIAHUPYEeMbIMH pe3yJIbTaTaMHU 0CBOEHHsI 00pa30BaTe/ILHON NPOrpaMMbl

Ko 1 HanMeHOBaHHE HHANKATOPA OreHOYHEBIE
Pe3ynbTaTel 00y4eHHs 110 AUCIUIUTHHE
JIOCTHKEHHUSI KOMITETSHIINH MaTepHuaJbl
OIIK-10.3: Hcnonszyer MeTonbl | OOyyaromuiics 3HaeT: Bomnpocer (Nel -Ne20)

HCKYCCTBEHHOTO HHTE/UIEKTa (MAIMHHOTO | HOBHBIC METOABI MAlIMHHOTO OOYHYeHUs; KIACCH(BUKAIHIO
00yueHHs) H aHATH3a GONBIIMX JAHHBIX jUIs | 33/a9 MAlIMHHOIO 00YYCHHS; METPHKU KauyecTBa MOJICIIH;
pellIeH s IPHKIIaHbIX 3324 ¢byHkuuu U Metob1 OubnroTeku Pandas: query, tail,
sample, head; MeToabl (GUIBTpAIMU U arperanyy JaHHBIX;
MPU3HAKH I1epe0OyIeHHOCTH MOZETH; METOIBI OMOIHOTEK
sklearn, seaborn, matplotlib u numpy.

OOyuaroIuiics yMmeer: Samaamst (Ne2l - Ne25)
arperupoBaTth JaHHbIe cpeacTBamu Python; BEIMONHATE
(unpTpanuio JaHHBIX cpencTBaMu Python; HacTpamBath
BeC HEHpOHHA; BEIOMPATh THIT KIIacCH(pHUKATOpa B
3aBHCHMOCTH OT ITOCTABIICHHON 3a/1a4l; BU3yaJIH3HPOBATh
JaHHBIE cpecTBaMK OMOInoTeK pandas, seaborn,
matplotlib;

BBITIOJTHSTH MHOTOKJIACCOBYFO KJIACCH()MKALIUIO METOJaAMH
oubmmoreku sklearn;

CTPOHTb JICPEBbs PELICHUI U BBIMOJIHATB [10 HUM
IIpe/ICKa3aHue.

OOyuaromuiicst BIageer: 3ananus (Ne 26- Ne30)
HaBBIKAMH [IOCTPOCHHS JIePeBa PEIICHUI;

HaBBIKAMH PeaIM3allii aIrOpUTMa CIIy4aifHOTO Jieca
(Random forest);

HaBBIKaMH HAaIIMCaHUsI HEHPOHHBIX CeTeil;
HaBBIKAMH O0YUYCHHS MOJICIH.

[IpomexxyTounas atrecranus (3K3aMeH) MPOBOJAUTCS B OAHOM U3 CICAYIOIUX (OpM:
1) oTBeT Ha OMIIET, COCTOSIIMN M3 TEOPETHUECKMX BOIIPOCOB U MPAKTHUCCKUX 32 /IaHHH;
2) BeinonHenue 3aaanuii B DMOC.

[TpomexxyTouHas aTrecTanus (3a4eT) MPOBOAUTCS B OJTHOM U3 cienyromux Gopm:
1) cobecenoBanue;
2) BeinosHeHue 3aaanuii B JUOC




2. TunoBbIe' KOHTPOJIbHbIE 321aHH HJIH HHbIE MATEePHAJIBI /151 OLEHKH 3HAHU, YMEHHil, HABHIKOB
U (WJIM) ONBITA 1eATeJbHOCTH, XapaKTepPU3YIOIIHX YPOBeHb C()OPMHPOBAHHOCTH KOMIIeTEeHIHIT

2.1. TunoBbIe BOIIPOCHI (TeCTOBI)Ie 33}13]—[1/]51) AJI OHCHKH 3HAHUEBOTI0 06p33OBaTeHLHOFO pe3yJbTara

[TpoBepsiemblii 00pa30BaTEIILHBIN pe3yiIbTaT:

KOZ[ 1 HAaMMCHOBAHWEC UHIWKATOpa

OCTHSKEHHS KOMITETEHIIHI O06pa3oBaTeIbHBIN PEe3yIIbTAT

OIIK-10.3: Hcmomnp3yer wmeroasl | OOyJaroniics 3HaeT:

UCKYCCTBEHHOI'O UHTEIUIEKTa | OCHOBHBIE METOIBI MalIMHHOTO OOYYeHHs; KiacCH(HUKAIHMIO 3a/1ad MAIMHHOTO O0y4eHuS;
(MamuHHOTO 00YdYeHMs) M aHanM3a | METPUKM KauecTBa Mojeny; GpyHKUMU 1 MeToabl Oubmuoteku Pandas: query, tail, sample,
OonblIMX JAaHHBIX s pemtedus | head; mMerons! QuibTpanuu u arperalyy JaHHBIX; IPU3HAKU IEPEOOYdeHHOCTH MOJIENH;
MPUKJIAAHBIX 33704 Mertosl 6nbnmoTek sklearn, seaborn, matplotlib u numpy.

3amanne 1
MammHHOE 00yueHIe —
d) CchmenuaIu3upOBaHHOE MPOTPAMMHOE PelIeHHEe (MITH HAbOp PelIeHH i), KOTOPOE BKIFOYAET B ce0st BCE HHCTPYMEHTHI TS
W3BJICYEHHSI 3aKOHOMEPHOCTEH M3 CHIPBIX JaHHBIX
b) ora rpynmuposka o6sektoB (Habmoaenuit, coObITHIT) Ha OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOWCTBA 0OBEKTOB
€) Habop AaHHBIX, KAXKIAs 3aIIMCh KOTOPOTO MPEICTABISAET CO00H yueOHbIH MpuMep, COIACP KAl 3aTaHHbIH BXOAHON HAOOP
JIaHHBIX, U1 COOTBETCTBYIOIINI €My PAaBUIIbHBIM BBIXOJHON PE3YJIbTAT
d) Toxpa3smeneHUe UCKYCCTBEHHOTO MHTEIUICKTA H3YYArOLIHIA METOIBI IIOCTPOCHUS AITOPUTMOB, CIIOCOOHBIX 00yYaThCs Ha
JTAHHBIX

3amanue 2
Cpenu npemioKeHHBIX 33/1a4 MAITHHHOTO OOYUCHHS YKAXKHUTE 33]]a9H PErPeCcCHH
a) Tlonck HETaTHBHBIX OT3BIBOB Ha (DHJIBM HA CaiiTe KHHOKOMITAHHH
b) Anroput™m QuIbTpanuK ciama
¢) Tlpemckasanue cpoka OKYITaeMOCTH IPOEKTa
d) Tlpencka3zaHue ppIHOYHON CTOUMOCTH KBAPTUPHI
e) Tlouck MOIIEHHUYECKUX TPAH3AKIIHHA

3ananue 3
K 6ubnaurorexam aHanu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakwne n3 nepedncieHHbIX KOMaH]] BEpHYT 1aHHbIe U1t Poccun u 3umbaoBe?
a) res.query(‘country == ["Russia","Zimbabwe""

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

3amanue 5
OTMmeThTe BEepHBIC YTBEPKICHHS 00 alropuT™Me ciyqaitHoro sieca - Random Forest
a) UroroBeIM mpenckazaHueM MOJICIH SBIISETCS MPEACKa3aHue CIy4aifHoOro aepesa
b) Tlapamerps! mis Kaxa0T0 AepeBa (TTyOnHa, MUHHMAITBEHOE YHCIIO 00PAa3IoB B JIMCTE U T.J1.) BRIOUPAIOTCS CITy9IaifHO
€) Kaxmoe mepeBo B Jiecy MONyJaeT CydaiHbIi Mo Ha00p JaHHBIX
d) Ywmcno nepeBbeB B Jiecy BRIOMpAETCs CIy4aifHbIM 00pa3oM
e) Tlpemckasanue MOJENH - YCPEAHEHHBIC TPEICKA3aHU ICPEBHEB

3ananue 6

Kakoii arpu0yT 0TBe9aeT 3a MUHIMAaIbHOE YHCII0 00pPa3IOB B JHCTE?
a) min_samples_leaf
b) max_depth

! TlpuBomsrcs TUNOBBIE BONMPOCHI M 3amamHus. OIEHOYHBIE CPEACTBA, NPEIHA3HAYEHHBIE UIS ITPOBEICHHS AaTTECTAMOHHOIO
MEpOIPHATHSL, XpaHATCS Ha Kadenpe B JOCTAaTOYHOM JJIsl TPOBEJICHUS] OLEHOYHBIX MPOLEAYp KojrduecTBe BapHaHTOB. OmeHOYHbIE
cpeicTBa MNOMIKAT aKTyalH3alMHd C y4eTOM pa3BHTHA HAayKd, O0Opa3oBaHMsS, KYJIbTYPbl, SKOHOMUKH, TEXHHKH, TEXHOJOTHH H
COIMATBHOM cepbl. OTBETCTBEHHOCTH 332 HEPACHPOCTPAaHEHUE COAEPIKAHUS OLICHOUHBIX CPEJCTB Cpeii 00yJaloMmNXCcsl yHUBEPCUTETA



HecyT 3aBeLyIOLINH Kadenpoit u IpernoaaBaTeb - pa3paboTumK OLIEHOYHBIX CpEJCTB.



c) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoit atpu0yT 0TBE9aeT 32 MUHIMAIBHOE YHCIIO 00PA3IIOB B Y3II€ I pa3aelICHHs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeThbTe BEpHBIE YTBEPKICHHUS O BIMSHIH TApaMETPOB PEIIAIOIIETO IEPEBbs HA TIEpe00yIeHIE
a) Yewm menbine 3HageHre Min_samples_split, Tem MeHbIIe TeHIEHIINS K IEPE00yICHUTO
b) Yem mennrre 3nauenne min_samples_leaf, rem MeHbIIe TEHAEHITHS K TTEPEOOYIEHHTO
€) Yem MeHbIIE TITyOWHA IEPEBA, TEM MEHBIIE TEHIEHIINS K TIEpeO0YICHHTO
d) T'nybuHa mepeBa HUKaK HE BIHSET HA €0 MEPEOOyICHHOCT
e) UYewm meHbIne 3HaYeHHE Tapamerpa Max_leaf_nodes, Tem MeHbIIe TeHICHINS K TEPEOOYUCHUTO

Bamanue 9

Kakoit KJ'IaCCI/I(l)I/IKaTOp H606XOI[I/IMO HCIOJIb30BaTh JId MPCACKa3aHud pasMepa 0ﬂ06peHHOFO KpeauTa 1o 3aJaHHbIM napaMeIpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Mosxer ObITh Hcnosib3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3amanwue 10
OTMeThTe BepHBIC YTBEPIKICHHUS O ICPEBBSIX PEIICHHUA.
a) ueM MeHbIIle CBOMCTBO JiNi, TeM OAHOPOIHEE PUMEPHI B JIUCTE
b) cBoiicTBO gini ompemensieTcst TONBKO IS INCTHER, HO HE 7SI y3JI0B
€) cBoiicTBo Samples ykasbiBaeT Ha KOJMYECTBO TPUMEPOB B y3IIE
d) mapamertp gini, BO BCEX JINCThAX JTOJHKEH UMETh OJJMHAKOBBIE 3HAYECHHUS

3ananue 11
OTMeThTe BepHbIE YTBEPXKIEHHS O CIIy4aiiHOM Jiece
a) veM 0OJIbIIE JEPEBBER B JIECY, TEM JIydIlle KAYECTBO PEICKa3aHHUsI
b) Bpems HacTpoiiKK U PaGOTHI CITy4afHOTO Jieca YBETMIUBAETCS IPOIIOPIIMOHATIEHO KOJIMYECTBY JIEBEPEB B JIECY.
C) cCiy4aiHbIi JTeC MIPUMEHUM ISl PEIICHUS 33189 PErPECCUH
d) caydaliHbIH Jlec MPUMEHUM TSl PEIICHUS 38189 KJIACCH(HKAITIH

3ananue 12
OTMeThTE BEpHBIC YTBEPIKICHHS
a) RandomizedSearchCV HaxouT JIy4Iiryi0 KOMOHHAIIMIO TAPAMETPOB IS IepeBa PEIICHHI
b) RandomizedSearchCV pa6otaer ObicTpee, uem GridSearchCV
c) GridSearchCV maxomut mydiryil0 KOMOHHAIIMIO MAapaMeTpoB Ui epeBa, W3 TEX 3HAYCHHUH MapamMerpoB, YTO ObLIH
HepeIaHbl
d) RandomizedSearchCV naer 6osee Tounoe npenackasanue, yem GridSearchCV

3amanue 13
BeibepuTe U3 criucKa 3aa4u KJIacCU(pUKALIN:
a) pasmenuts o GoTorpad My KUBOTHBIX Ha KOIIIEK U COOaK
b) mpenckasarh cTOMMOCTH KBAPTUPHI IO 33aHHBIM TapaMeTpaM
C) pa3menuTh rPUObI HA CHETOOHBIC U STOBUTHIC
d) crpymmupoBaTh TEKCTHI MO UX SMOIMOHATBHOI OKpacKe

3amanune 14
OTMeTbhTE BEpHBIC YTBEPKICHHUS
a) B kauecTBe nepeMeHHBIX It 0OYUEHHS IepeBa MOTYT OBITh HCIIOJIb30BaHbI KaK KOJUYECTBEHHbIE, TAK 1
KaTeropuanbHbIC IPU3HAKH
b) JlepeBbs pellieHnit MOTYT periaTh 3aa4y KiacCu(UKaIMy ¢ TPOU3BOIBHBIM YHCIOM KIIaCCOB
€) Yewm MeHbIe 3HadeHne Min_samples_leaf tem Tounee OyayT npeackasanus Ha TPEHUPOBOYHON BBIOOPKE
d) Yem menbire 3nauerne Min_samples_leaf rem Tounee GymyT npeackasanust Ha TECTOBOM BEIOOPKE

3ananue 15
Oo6yuaroras Beibopka (X_text, y_test) ato —
a) BrIOopka, Mo KOTOPOil HACTPAHBAOTCS ONTUMANBHBIC TAPAMETPHI IepeBa
b) Bribopka, Mo KOTOPOit OIIEHUBAETCSA KaUYECTBO MOIYICHHOTO IePEBa PEIICHHI
€) BrIOopka, 1o KOTOPOH OCYHIECTBIIACTCS BRIOOP HAMIYYIIC MOICITH 13 MHOXKECTBA MOJIENCH




d) MHo0xecTBO OECIICBBIX 3HAYCHHHI JJIA JaHHOT'O Ha60pa JaHHBIX

3ananue 16
[pu 00y4eHrM HEKOTOPOI MOZENHN Ha TPEHUPOBOYHOM BBIOOPKE M OLICHKE €€ KauecTBa Ha TECTOBOW BBIOOpKE, TOSTy4ueHa OoJIbIas
Pa3HHMIIA MEXy 3HAUCHUSMHI METPUK Ha TPEHUPOBOYHOH M TECTOBOH BbIOOpKax. O 4eM 3TO MOKET TOBOPUTH?

a) Mopenbs nepeoOydycHa

b) Pacnpenenenue naHHbIX B TECTOBOH BHIOOPKE CHIILHO OTIIMYAETCS OT PACIIPEACTICHIS B TPEHUPOBOYHOM

¢) Monens HemooOy4ueHa

d) Mopenp uaeansHO HaCTpOeHA

3amanne 17

Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakne u3 npemioskeHHBIX KOMOMHAIIA HE BRI3OBYT OIITHOKY?

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[1:5,[1,6]]

3amanwne 18

Kakue cTpoku mo3BossroT 0To0parh 5 nepBhIxX cTpok naradpaiimMa data (MHAEKCH ocaeoBaTeaIbHOCTh drcel oT 0 ¢ marom 1)
a) data.iloc[:5]

b) data.head(5)

c) data.loc[:5]

d) data.loc[:4]

e) data.tail(5)

3amanue 19

B kakux cirydasx MO>KeT ObITh HCIIOJIb30BaHa CTyNeHYaTas (QyHKIUs ak THBALUN ?

a) OrpeaenuTh K CheI0OHBIM UITH HECHEAOOHBIM OTHOCHTCS TPUO?

b) Onpenemuts kK KaKOMY U3 TpeX KIIaccoB (setosa, vercicolor, verginica) OTHOCHTCS HpHC?

¢) Paznenuts TeKCTHI Ha HEHTpaNbHbIE, HETATHBHBIE U TTOJOXKUTEIbHBIE.

d) Ilpencka3zars pa3mep 3apabOTHOM IUIATHI CIIELUATHCTA TI0 ONPEEICHHBIM [TapaMeTpaM.

e) Paznenute n300paxkeHns Ha copep kaliye U He CoIeprKalliie OTKPBITBIH OTOHb.

3amanune 20

Kaxkoe 3HaueHHe MOXKET MMETh B3BEIIECHHAs CyMMa BXOJOB HEHPOHA (10 UCTIONB30BaHMs aK THBALIMOHHON (DYHKIIHN )
a) [-1,1]

b) [0,1]

¢) (-1,1)

d) (- o0, + o0)

2.2. TunoBble 3a1aHus 1J151 OLEHKH HABBIKOBOT0 00Pa30BaTeJIbHOIO pe3yJibTaTa

[TpoBepsiemblit 00pa3oBaTEIbHBIN pe3yNbTaT:

Kon 1 HanmeHOBaHue
WHIUKATOPA JTOCTHIKCHUS OO0pa3oBaTeIbHBIN PE3yIIBTAT
KOMITETEHITIH
OIIK-10.3: Ncnonb3yer MeTo bl OO0yyatonuiics ymeer:
UCKYCCTBEHHOTO MHTEJLIEKTA arperupoBath JaHHble cpecTBamMu Python; BBINONHATE GUIBTPALMIO JAHHBIX CPEICTBAMU
(MamMHHOTO 00yYeHHsI) 1 Python; nHactpanBaTh Bec HEHpOHHA; BLIOMpATh THI KJIacCU(PHUKATOPA B 3aBUCMOCTH OT
aHanM3a O0OJIBIINX JAHHBIX IS MOCTABJIEHHOM 33/1a4M; BU3yaJIU3UPOBATh JAHHBIE CPEICTBAMH OubIMoTEK pandas, seaborn,
pEIIeH s TIPUKITATHBIX 38124 matplotlib;
BBITIOJTHATH MHOTOKJIACCOBYIO KIIaCCH(HUKAIHMIO MeToIaMu oubnunortekwn sklearn;
CTPOWTH JACPEBbsI PCIICHHIA U BBITOJIHSITD 110 HUM ITPEICKa3aHHMe.

3ananue 21

Ortkpoitre Jupter notebook, cosmaiite ¢aitn lab2 <samia ¢amumus>.ipyng (Hanpumep, lab2_tiuzhna.ipynb), moaxmrounte
oubmuoTekn numpy u pandas u npouTute AaHHbIe U3 Qaiina StudentsPerformance.csv B natadpeiim sp.

[Monyunre pacnpezeneHre YNCIOBBIX BEIUYHH natappeiiMa sp UCTIoIb3ysl 0a30BbIe METO/IbI BU3yalIH3alu OnOnmmnorexyu pandas.
Nmmoprtupyiite Gubmnoreky Seaborn. Hcmomb3ys uHTepdeic Ui TOATOHKH PETPECCHOHHBIX MOJENEH K YCIOBHBIM
MOJMHO>KECTBaM Ha0Opa TaHHBIX BBIBEANTE TpaK yCIEBAEMOCTH 110 MAaTEMATHKE M YTCHHUIO C PA3JIEIICHUEM I10 TOITy.

3ananue 22

3arpysure Mmoaynu 6ubnuorex humpay u matplotlib, a takske Moy 6udrorexu Scikit-learn, Heo6xoaumeie 15 pabOTHI C IPEBOM
pemenmit. 13 sklearn.datasets parpysure TecToBbIi HabOp iris. M3yanTe cTpyKTypy moiaydeHHOTo Habopa maHHBIX. B Habope 150
9K3eMIUIPOB ("'CTPOK" B MPHUBBIYHOW HaM TEPMHUHONOTUH). KaxnoMy SK3eMILIIpYy COOTBETCTBYET YETHIPE YHCIOBBIX aTpHOyTa
(nMHA YaIIeaMCTHKA B CM; LIMPHHA YAIleIMCTHKA B CM; JUTMHA JISTIECTKa B CM; [IIMPHHA JIETNIECTKa B cM) 1 Kitacc (‘setosa’, 'versicolor,
'virginica'). T.e. gauHBIi HAOOp IMO3BOJSIET PEIINTH 337ady KIACCH(UKALMK, OTHECCHUS PACTEHUs "HpHUC" UCXOMs W3 IIUPUHBI
JIETIECTKOB, JUTMHBI YaIlleIMCTHKA U T.7. K OJHOMY U3 Tpex kiaccoB. Cosfaiite neMoHcTpatuBHBIN Decision Tree kmaccudukarop,




UCTONB3ys OJHOUMEHHEIN Kiace m3 OmOmmorekn sklearn m coxpanute ero B mepeMeHHyro dt. s pasmeneHWss MHOXECTBa Ha
TECTOBOC W TPEHUPOBOYHOE HCIIONB3YHTe MeTon train_test split. OToOpasuTe MOMYyYCeHHOE IEPEBO pPEHICHHWH TpadUIecKH,
UCTONB3yHTe MeTox plot_tree

3ananue 23

3arpysure JaHHble U3 BcTpoeHHOro Hadopa load digits. JlanHbie mpeacTaBisoT coboit Habop u3 1797 pyKOMUCHBIX W300paKEeHU
mudp pasmepamu 8 Ha 8. Kaxkmas kapTuHKa IpeacTaBieHa MaCCHBOM U3 64 3HaYeHHH MBETa TS KaXIOW SYCHKH N300paKeHNUS.
OO0yuuTte nepeBo pelIeHni U MOMy4YnTe IMpeAcKa3aHne Ha TECTOBOH BbIOOpKe. Busyanusupyiite mpeacka3zanue, YKaKuTe TOUHOCTh
JUIS TIOJTy9EHHOTO JIEpeBa.

3ananue 24.

3arpysuTe BCTpoeHHBIH Habop boston.

Ha6op nannbix boston mpezacrasisier coboii cioBaps ¢ kiouamu data, target, feature_names u DESCR. Kimouy data cootseTcTBYyeT
MacCHB CITHCKOB:

{'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 xaxmo# crpouke 13 9nCIOBEIX 3HaYeHMIA. Baria 3a1aua HallTH OITUCaHne KakI0ro U3 HuX. Tak mepsoe 3Hagenue (6.3200e-03 wm
0.00632) 3T0 ypOBEHb NPECTYIMHOCTH HA YNy HACETICHUSI.

ToctpoiiTe nepeBo pelIeHui, MPeICKa3bIBAIOIIEe CTOMMOCTh JKHIIbSI 10 MMEIOIUMCS AaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTh
JKHJIBSI - BEJIMUMHA HETPEePbIBHAs, U JepeBo kiaccudukarnuu DecisionTreeClassifier nam ue momoniaér. J{ns npenckasanust 3Ha4SHUS
1e7IeBOi (DYHKIIMHK HY)KHO perpeccronHoe aepeo DecisionTreeRegressor.

Tepebepure Bee AepeBbs Ha qaHHBIX DOSLON 10 clietyroIuM mapaMeTpam:

MaKcHMallbHas TyOuHa - ot 2 10 15 ypoBHei

MUHHMMAJIBHOE YUCII0 NTPO0 Juist paszenenus - ot 2 1o 10

MUHHMAaJBHOE YUCIIOo Mpob B jmcte - oT 1 1o 10

OTtoOpasuTe Jydiue napaMeTpsbl U Jydllee JepeBo.

3ananue 25.

3arpysurte BCTpoeHHbIH Habop boston.

Wsyuute ocrambHble aTpubyThl Kiaccudukaropa. Cosmaitre momens RandomForestClassifier ¢ 15 mepeBpsiMu 1 MakcHMaIbHOM
rIIyOWHOM paBHOM 5 ypoBHsIM st nanHbIX digits load().

OO0yuuTe NONy4eHHYI0 MOJielb. BeimonHuTe nipeackasanue. [locunTaiite TOouHOCTH (SCOrE) 15 Neca.

VKakuTe TPH CaMbIX BAKHBIX MapaMerpa Uil JepeBbeB PEUICHHH B CO3JaHHOM JIECY, HCIONB3Yys, Hampumep, atpulyT
feature_importances_.

OIIK-10.3: Hcmonb3yer meromsl | OOydaronmiicsi BJaaeeT:

HCKYCCTBEHHOTO UHTEIUIEKTa | HaBBIKAMU TOCTPOCHHUS IepeBa peleHNi;

(MamuHHOrO  OOydeHMs) M | HAaBBIKAMH pealn3alliyl alrOpHTMa ciydaitHoro seca (Random forest);
aHanM3a OONBLINX JAHHBIX Ul | HABBIKAMM HAIMMCAHUS HEHPOHHBIX CeTei;

pelIeHusI MPUKJIAIHBIX 337184 HaBbIKaMH1 00y4eHHS MOJIEIIH.

3ananue 26

3arpy3uTe JaHHbIe W3 BCTpoeHHOro Habopa load_digits. Cozmaiite kmaccupukarop, co CASAYIONIMMH MapaMeTpamMH JepeBa:
MaKcHMallbHasl TIyOuHa - 5 ypoBHEH, MUHHUMAJIbHOE YUCII0 OOBEKTOB B JIUCTE - 4.

Pa3penure nosryueHHbIe JaHHBIE HA TPEHUPOBOYHBIH M TECTOBBIN HAaOOPHI AaHHBIX, 75% 1 25% cootBeTcTBeHHO. [Ipenckaxure
KJIACChI, K KOTOPBIM MPHHAJUISKAT JaHHbBIE U3 TECTOBOI BEIOOPKH, COXpAHUTE PE3yNbTaT Npe/icKa3anuii B nepeMennyto predicted.

3ananue 27

3arpysurte BcTpoeHHbIi Habop boston.

Ha6op manubix boston npencrasser co6oit coBaps ¢ kimodamu data, target, feature_names u DESCR. Kirouy data cootBerctByeT
MAacCHB CIHCKOB!

HUcnons3ys anroputm ciydaiiubsii jec (random forest) Cosnaitre moaens RandomForestClassifier ¢ 20 nepeBbsiMu 1 MaKCHMATBbHON
TIIyOWHON paBHOW 5 ypoBHSM Juis JaHHBIX. OOyduTe MONydEeHHYIO MOJnelb. BrimomHute npeackazanue. [locunraiite TOUHOCTH
(score) st meca

3ananue 28

Wmnoprupyiite Habop nanubix Fashion MNIST (manneie 6ubmuotexu keras), comepxkamuit 70 000 m3oOpaxkeHHi 3I1eMEHTOB
OJISKIIBI B TPAJAIUAAX CEPOTO, B pa3pelIcHud 28X28 MUKCECH. ! IPOUTUTE JaHHbIC/

Paznmenure HabOp Ha TPEHUPOBOYHBIN M TECTOBBIN B IIporopunu 85/15.

Busyanuzupyiite nepBbie 1ecaTh 00BEKTOB U3 TPEHHPOBOYHOTO Habopa.

Tloctpoiite HEMPOHHYIO CETh, COCTOSIIIYIO U3 TPEX CIOEB: BXOJHOTO, CKPBITOTO U BBIXOAHOTO..

3ananue 29

Ckauaiite manmbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). J{ns ckaunBanust HEOOXOIUMO IPONTH MPOIIEAYPY

peructpanmu. PacnakyiiTe apXxuBsbI train.zip u test.zip ¢ JaHHBIMH B KaTaJore CO CBOUM MPOEKTOM.

B karasore train cosmaiire e mankw cat u dog. Pasnecure n300pakeHust 3 Katanora train mo BHOBE CO3/IaHHBIM Mankam. Ber MokeT

crenath 310 BpyuHyo (0 6amtoB) mim nporpammuo (1 6amt) ucnonb3yst MeToIbl si3bika Python. Bam nonamobutces 6ubmroreka 0S U
METO/IbI CTPOK.

Crenepupyiite qaracera u3 W300paKeHHI HCTIONB3ys MeTo 1 onbnuoTtekn keras ImageDataGenerator.



http://www.kaggle.com/c/dogs-vs-cats/data)

C nomonipto Metonia flow from directory co3maiite renepaTop TaHHBIX Ha OCHOBE H300pakeHU I U3 KaTaora.

HccnemyiiTe momy4eHHbIH TeHepaTop. BeiBeauTe Ha 3KkpaH, u3ydute Gopmy.

[IpoBennTe 0OpatHytO onepaimio. Buzyamisupyiite nepBble MsTh OOBEKTOB U3 TIOJTYYEHHOTO HA0Opa JaHHBIX.

Pacmienure nmeromuecs JaHHbIEe HA TpU Habopa (train,test,validation), 1u6o McHonb3yiTe TaHHBIE U3 apXHBa test, HOATOTOBUB UX
COOTBETCTBYIOIINM 00Pa30M.

CamocTosITeNbHO co3/aliTe 1 00y4rTe HEHPOHHYIO CETh VISl pa3IMueHus KOIIeK B cobak (1o mpuMepy JadopaTtopHOH 5, yacTb 2).
JloGeiiTech TOYHOCTH MOJICN Ha BaJIMIAIIMOHHON BIOOpKE He HIke 80%

3ananue 30

Peamm3yiiTe kacc Neuron OCYIIEeCTBIISIONINHA BbITONTHEHHE GYHKIMU =X 1 *W1+x2*W2 +... +xnwn+b (1), rie X — 3HaYCHU,
TMIOJIaHHBIE HA BXOJI, W - Beca BXOJIOB, a b - cMmelenue. B kayecTBe (yHKINM aKTHBALMN HCIIOIb3yHTE CUTMOHTY. Y OEIMTECh, UTO
CO3JJaHHBIN BaMH HEHpPOH padoTtaet. J{Js1 5TOro caMoCTOSTENBHO 3a/1aliTe Beca M CMEISHNsI M 3HAUSHHsI BXOJIOB U ITPOBEPHTE OTBET.
CobOepure U3 HEHPOHOB MPOCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CJIOEB: BXOAHOTO, CKPBITOTO M BBIXOJHOTO.
CKpBITBIH CJI0# — 3TO JTFO0O0H CII0i MEXIY BXOIHBIM (TIEPBBIM) CIIOEM CETH M BEIXOAHBIM (TocieTHUM ). CKPBITBIX CIIOEB MOKET OBITh
HECKOJIBKO!

2.3. llepeyeHb BONPOCOB /1J151 MOATOTOBKHU 00Yy4aKOIIUXCH K MPOMEKYTOYHOM aTTecTalluu

HckyccTBennsiit uuTeniekT. OcHoBHbIe noHATUS M.
MammaHOE 00yUeHue.

I'nmybokoe oOyueHue.

OOyueH#He ¢ yyuTeNeM U 0e3 yUIuTes.

OCHOBHBIC TIOHATHS aHATH3a JaHHBIX. J|aHHBIE, MOETh, 00pabOTKa TaHHBIX.
Mertomonornaeckue MpUHIUITBI aHATNU3bI TaHHBIX.
Llenu, 5Tanbl, METOIBI U TEXHUKH aHATM3a JaHHBIX.
QunbTpanus rpynupoBKa U arperalys AaHHbIX.
Busyanu3auus JaHHBIX.

0. Busyanuzarus nanusix B Phyton.

11. Bwusyanusamms B Pandas.

12. Bbubaunorexu Seaborn u Matplotlib

13. Pemaronme aepeBbs: OCHOBHBIC HOHATHSL.

14. 3apauva knaccudukamm.

15. JlepeBbs pemienuii. OCHOBHBIE ITapaMeTphI IepeBa.
16. JlepeBo pelieHuit B 331241 pErpecCHH.

17. Meron OnmKaiux cocenei.

18. Konuenuus ciydaifHOro Jieca.

19. Cayuaiinas BEIOOpKa TPEHUPOBOUHBIX 00PA3IOB.

20. YcpemHeHue MPOTHO30B.

21. TlpoGnema nepeoOydeHusl.

22. Tume! ommboK: true negative, false positive.

23. Merpuku kauectBa Mmoaeiu: Precision, Recall, F1 score.
24. Tecruposanue ROC AUC.

25. Hetiponnsle cetu.

26. HckyccTBeHHBIE HEHPOHBI.

27. OYHKIMY aKTUBALUH HEHpPOHA.

28. TlepuentpoH.

29. OOyueHue HelpoHa.

30. I'pagueHTHBII CITyCK.

31. [pobGneHne mara nmpy rpaJieHTHOM CITyCKe.

32. CroxacTH4ecKuil IpafveHTHBIN CITYCK.

33. Mero HaUCKOPEHILIEro CITycKa.

34. HeiipoHHasi CeTh.

35. OpHoCHOMHAs MOJENb.

36. CeprouHbIe HEHPOHHBIE CETH.

37. CBEpTOuHBIii CIIOH, CJI0I NOABBIOOPKH, MOJTHOCBSI3HBIHN CIIOH.
38. llemeBast pyHKITHUS.

BOooNO WD




39. 3amaum pacrio3HaBaHUs 00Pa30B.
40. Knaccuduxamust 00bEeKTOB.
41. Tlowuck n3o0paxkeHHs 1Mo 00pasILy.



3. MeToauyeckue MaTepHuasbl, ONpeae/siiolIUe NPoueAyPY U KpUTepHH OlleHUBAHUSA
cpopMHPOBAHHOCTH KOMIIETEHIIMI NPH NMPOBEACHUH MPOMEKYTOYHOM aTTeCTAllAN

Kpurtepunu ¢gopMupoBanus OleHOK 10 0TBETaM HA BONPOCHI, BHITOJTHEHHIO TECTOBBIX 3aJaHUI

- OLICHKA «OTJHYHO» BBICTABILSIETCS OOYYarOIIEMYCs, €CIM KOJMYECTBO NMPABHIBHBIX OTBETOB Ha
Bonpockl coctaBisieT 100 — 90% ot ob1iero o0béMa 3aJIaHHBIX BOITPOCOB;

- OIICHKA «XOPO1II0» BHICTABJISICTCS 00yUYaIOIeMyCsl, €CIIM KOJIMYECTBO IPABUIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKa «YHOBJIETBOPHTEIbHO» BBICTABISICTCS OOYYaIOUIEMYCs, €CIIM KOJMYECTBO IPABHIBHBIX
OTBETOB Ha T€CTOBBIE BOMPOCH —/5—60 % OT 00111ero 00bEMa 3a1aHHBIX BOIPOCOB;

- OLICHKA «HEeY/JAOBJIETBOPUTEJIbHO» BBICTABIICTCS O0YyYaromIeMycsl, €CJIH KOJMYECTBO MPABHIIBHBIX
otBeToB — MeHee 60% ot o01iero 0obEMa 3aJaHHBIX BOIIPOCOB.

Kpurepuu ¢popmMupoBaHus OLEHOK 1O pe3y/abTaTaM BbINOJHEHHUS 3aJaHUI

«OTANYHO» — CTAaBUTCS 32 PaOOTY, BHIIOJHEHHYIO MMOJHOCTBIO 0€3 OMMOOK U HEA0YETOB.

«Xopo1o» — cTaBUTCS 3a pabOTy, BHIIOJHEHHYIO MOJHOCTHIO, HO MPU HAJIWYUHU B HEH He Ooliee OgHOU
HerpyOoii omuOKy U OJJHOT'O HeJoYeTa, He Oosiee Tpex Hel0UETOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 32 paboTy, eciii 00yJaromuiics MpaBUbHO BBITOIHUI HE MeHee 2/3
Bceil paboThl WM AonycTus He Oosiee OHOW rpyOOi OIIMOKM U ABYX HEIOUETOB, HE OoJiee OHOM Ipy0Ooil u
oJHOI HerpyOoil ommOku, He 0osiee Tpex HErpyoObIX OMMOOK, 0OJHONH HerpyOoil oMOKH U IBYX HEJOUETOB.

«Hey/10BJ1IETBOPUTEIBHO» — CTABUTCS 33 padOTy, €CIHM YHCIIO OMMOOK M HEAO0YETOB MPEBBICHIO HOPMY
JUTSL OLICHKU «YyJIOBJIETBOPUTENBHOY MM MPABUIILHO BBITOIHEHO MeHee 2/3 Bcell paboThl.

Buowl owubok:

- 2pybvle OowUOKU: He3HAHUEe OCHOBHbIX NOHAMUL, NPABUL, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0au,
OWUOKU, NOKA3bIBAIOWUE HENPABUTbHOE NOHUMAHUE Y CI08USL NPEOIOHCEHHO20 3A0AHUS.

- He2pyOble OWUOKU: HEMOYHOCTU POPMYIUPOBOK, ONpedeseHUll; HePAYUOHATbHBIU 8b100D X00A PeULeHUS.

- He0ouembyl.: HepaYUOHAIbHbIE NPUEMbL 8bINOJIHEHUS 3A0AHUSL, OMOeNbHbLe NOSPEUWHOCIU 8 POPMYIUPOBKe
861860008, HEOPEIHCHOE BbINOIHEHUE 300 AHUSL.

Kpurtepuu ¢popmMupoBaHus OLEHOK IO 324€Ty

«3a4TeH0» — CTYIEHT JIEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/€JIOB IIPOrpaMMBbl H3y4aeMoro Kypca: ero
0a30BBIX MOHATHH M (QyHAAMEHTaJIbHBIX MpoOIeM; mpuoOpen HeoOXOIWMble YMEHHS M HaBBIKH, OCBOMJI
BOMPOCHI MPAKTUYECKOr0 MPUMEHEHHUS MOJIyYeHHbIX 3HAHUM, HE JOMYCTUI (PaKTUYECKUX OIMIMOOK MPU OTBETE,
JIOCTaTOYHO IIOCJIEJOBATEIbHO M JIOTMYHO M3JaraerT TEOPEeTHYECKUM MaTepuas, JONyCKas JMIIb
HE3HAYNUTEIIbHBIC HAPYIICHUS ITOCIEA0BATEIBHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIIETCS B TOM CiIy4ae, KOIrJa CTyAEHT JAEMOHCTpUPYET (pparMeHTapHblE 3HAHUS
OCHOBHBIX Pa3/l€JI0B IPOrpaMMbl H3y4aeMOro Kypca: ero 6a30BbIX HOHATUN U (QyHIaMEHTAJIBHBIX MTpo0seM. Y
9K3aMEHYEeMOro ¢j1a00 BbIpakeHa CIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJIMTHYECKOMY MBIIIIEHUIO, UMEIOTCS
3aTpyJHEHUs B U3JIOKEHUU MaTepHalla, OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS M HaBbIKH, JOMYLIEHbI IpyOble
OUIMOKM M HE3HAHHWE TEePMHUHOJIOIMM, OTKa3 OTBEYaThb Ha JONOJHHUTEIbHBIC BONPOCHI, 3HAHHE KOTOPBIX
HE00XO0AMMO JUIS HOJIy4ECHUS ITOJIOKUTEIIbHON OLICHKHU.



DKCIEepTHBIN JUCT
OLIEHOYHBIX MaTEePUAJIOB AJIs IPOBEACHUS IPOMEKYTOUYHON aTTECTAIUU 1O AUCHUTIITHHE «CHCTEMBI

HCKYCCTBCHHOI'O MHTCJUICKTAa»

110 HaIllpaBJICHUIO HOI[FOTOBKI/I/ CricnuaJIbHOCTHU

23.05.04 DxcrurvaTanus KeJIe3HbIX J0POr

LUH(bp Y HAaMMCHOBAHHWE HAIPaBJICHUA HO)Z[FOTOBKI/I/C]'IGLU/I&IIBHOCTV[

MarucrpajJbHBIN TPAHCIIOPT

TpoduIL / cenHanTu3anus

HMHXKCHED HVTCﬁ COO6HICHI/I$I

KBaﬂVI(bVIKaLIVIﬂ BBIITyCKHHKa

1. ®opmanbHOE OLIEHUBaHUE

[Tokazarenun [IpucyrcTBytor OTCyTCTBYIOT

Hanuune 06s13aTeIbHBIX CTPYKTYPHBIX 3JIEMEHTOB: v

— TUTYJIbHBIN JINCT v

— MOSICHUTEJIbHAS 3alIUCKa v

— TUIIOBbIE OLICHOYHBIE MaTepHabl v

— METOAMYECKHUE MaTEepHabl, ONPeES0Ie y

MPOLEYPY U KPUTEPUU OIICHUBAHUS

CoaepxaTenbHOE OLICHUBAHUE
[Tokazarenu CooTBeTcTBYET CootsercTayer He
YaCTUYHO COOTBETCTBYET

CootserctBue TpedoBanusm ®I'OC BO k J

pe3yJibTaTam OCBOEHUS IPOTrpaMMBbl

CootserctBue TpedboBanusim OITOIT BO k J
pe3yabTaTaM OCBOCHUS ITPOTPAMMBI

OpuenTanus Ha TpeOOBaHUA K TPYOBBIM v
¢byukuusim TIC (mpu Hamuuuu
ytBepxaenHoro [1C)
CootBercTByeT (hOpMHUPYEMBIM
KOMITETEHIIUSM, MHIUKATOPaM JTOCTHK CHHS v
KOMIIETEHIIN A

3axmoyenue: POC pekoMeHiyeTcs/ He peKOMEHIyeTcsl K BHEAPEHUI0; obecrednBaer/ He
obecrieurBaeT 00bEKTUBHOCTh U IOCTOBEPHOCTh PE3yJIbTATOB IPH IIPOBEACHUH OLICHUBAHUS PE3yIbTaTOB
O6y‘l€HI/I$I; KPUTCPHUHU U ITOKA3aTCJIM OLCHUBAHUA KOMHGT@HHI/Iﬁ, HIKaJIbl OLICHUBaHUA o0ecneynBarT/ He
o0ecreunBaroT MPOBEEHUE BCECTOPOHHEH OLIEHKU PE3yJIbTATOB 00YUEHHUS.

DKCnepT, JOJDKHOCTh, YUeHas! CTEIEHb, YUEHOE 3BaHUE /| ®.11.0.

(moamnuce)
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