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Conepxanue

IlosicHuTeIbHAS 3aITMCKA.

TuroBbie KOHTPOJILHBIE 3a/IaHUsI WM WHBIC MaTEpHUAJIbI 1)1 OLICHKW 3HAHUHM, yMEHUHN, HABBIKOB M (WJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITUH.

Metoanyeckre MaTepHalbl, ONPEESIONe IPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH MPU NIPOBEACHUU IIPOMEKYTOUHOHN aTTECTALIUH.



1. IlosicHUTeIbHAA 3aNIMCKA
[lenb mpoOMEXYyTOYHOM aTTeCTAallMi — OLIEHWBAHHE NMPOMEKYTOUYHBIX M OKOHUYATENIbHBIX PE3yIbTaTOB
OGy‘-IGHI/I}I oo AUCHUIIIIUHCE, O6€CH€‘II/IBaIOH_[I/IX JOCTUIKCHUC TUIAHUPYCMBIX  PC3YJIBLTATOB OCBOCHUA
00pa3oBaTebHON MTPOTPaAMMBI.

DopMbI IPOMEXKYTOUHOM aTTecTaluu: 3a4€T, 7 ceMecTp

IIepeyenb kKomMneTeHU M, GOPpMHUPYEMBbIX B POLiecce OCBOCHHUS AUCUMIIMHBI

Kon WHAWKATOpa JOCTUKCHUA
Kon n HanmeHoBaHe KOMITETCHITUHA

KOMITCTEHIINU
YK-1: CniocoGeH ocyniecTBIsATh KpUTHUECKUN aHAJIN3 IPOOJIEMHBIX CUTYal[Mi Ha OCHOBE VK-1.3: BeipabatbiBaeT
CHCTEMHOTO I10JIX0/1a, BEIpadaThIBaTh CTPATEr IO ICHCTBUM CTpaTEeruio ASHCTBUH 11

pemeHu NMPUKIaJAHbIX 3a1a4,
HCTIOJIB3YS TEXHOJOT NN
HCKYCCTBEHHOT'O UHTEJIJIEKTA

OIIK-10: CiocobeH hopMyHpoBaTh U pemaTh HAYIHO-TeXHUIeCKue 3a1adn B obnactu cBoeit | OITK-10.2: Mcnoms3yeT
npodeccHoHaNBHOM e TeIbHOCTH OCHOBHBIE METO/IbI U TEXHOJIOTHUH
HCKYCCTBEHHOTO MHTEIUICKTA ISl
pELICHHS THITOBBIX 3a/1a4

Pe3yabTaThl 00y4eHUs M0 JUCUMILIHHE,
COOTHECEHHBbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/IbHOI MPOrPaMMBbl

Kon 1 HanmeHOBaHME HHIUKATOPA OrneHOYHBIE
Pe3ynbraThl 00y4YeHHUs 10 AUCLUILUINHE
JIOCTHXXCHUSI KOMITETCHIINN MaTepHalIbl
YK-1.3: BripabatbiBaeT crpareruto | OOyuaromuiics 3HaeT:
JEWCTBUH sl peLICHUs] IPUKJIAIHBIX 337134,
UCIIONB3Ysl TEXHOJNOTMH HCKYCCTBEHHOTO | -  KiIacCM(UKAUMIO  3a4a4, peIlaeMblx  MeTojamu | Bompockr (Nel -
MHTEJUICKTa UCKYCCTBEHHOTO MHTEIIIEKTA; Nel0)

-MCTPUKU OLCHKH Ka4€CTBa Moaeneﬁ " aJITOPUTMOB;

OOyuaronuiicst ymeer:

BBIOpaTh TOAXOMSIIYI0 METPUKY JJIs OLEHKH KadecTBa | 3amanus 7-10
MOJICIIH ¥ aITOPUTMA.

OOy4aronuiics BIaIeeT:

HaBBIKAMU OLICHKU Ka4ecTBa pa0OThI alropuT™Ma B 3a7adax | 3aganus 7-10
KIaccu(UKAIUH U PErPECCHU.

OIIK-10.2: Mcmonb3yer ocHOBHBIE MeTONbI | OOydJaromuiics 3HAeT: Bompocer  (Nell -
1 TEXHOJIOTHH MCKYCCTBEHHOTO MHTEJUIEKTA No20)
JUISL PELIEHUS THIOBBIX 3a1a4 - OCHOBHBIE METOJbl MAIIMHHOTO OOYYEHHUsI, MPOLECCH U

CEPBHUCHI IO 00pabOTKE MAaHHBIX U BBIPAOOTKE pEIIeHUH B
obnactu nmpodeccHoHaIBHOHN NeATeTbHOCTH;

- KOMIUIEKC TEXHOJIOTUYECKUX PELIEHUH, UMHUTHUPYIOIUN
KOTHUTHBHBIC ()YHKIIMH YEIOBEKAa W TO3BOJLIIONIUI IpH
BBITIOJTHEHHUH 33734 JOCTUTaTh Pe3yJIbTAaThl, COOCTABUMEIC




C pe3ynbTataMH  HHTCIUIEKTYAIbHOH  JESTeNbHOCTH
YeJI0BEKa;

OOyu4aromuiics yMmeeT: 3ananus (Ne21 -
No25)

- arperupoBaTh, (UIBTPOBaTh, HAcTpaWBaTh Beca,
BBIOMPATH KJ1acCU()UKATOPBI, KJ1acCH(UIMPOBATH,
BU3YaIN3UPOBATh JaHHbBIC, CTPOUTH JIEPEBbsI PEIICHUH C
HCIIOJIB30BAaHHUEM SI3BIKOB BBICOKOTO YPOBHS IJIS PEIICHUS
HAyYHO-TEXHHUYECKUX 3a]1a4 B 00J1aCTH MPOPeCCHOHATBHON
JeATeIbHOCTH; HaBBIKAMU HAIlMCaHUS HEHPOHHBIX ceTei
JUISL pELIICHUS HAyYHO-TEXHUYECKHX 3a/1a4 B 00J1aCTH CBOCH
npodecCHOHATLHOM eI TEIHOCTH;

- HaBBIKaAMH O6y‘{CHI/I$[ MOACIN C HCIOJB30BaHUEM
HHCTPYMECHTOB UCKYCCTBCHHOT'O MHTCIIJICKTA.

OO0yuaroniuiicst BjiajgeeT: 3amaaus (Ne 1- Nel0)

- HaBBIKAMHU HAIMCAHWSA HEWPOHHBIX CETEU IS PEIICHHS
HAyYHO-TEXHWYECKMX  3amady B oOmacTH  CcBOeH
po¢eCCHOHANBHOMN NesITeTbHOCTH;

- HaBbIKaMH 06yquI/m MOACIM C HCHOJb30BaAHHUCM
HHCTPYMECHTOB UCKYCCTBCHHOT'O MHTCIIJICKTA.

[IpomexyTounas aTTecTarus (3K3aMeH) IPOBOAUTCS B OJTHON U3 CIEAYIOMIUX (OpM:
1) oTBeT Ha OWIIET, COCTOSAIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUYECKUX 3aJIaHUN;
2) BoinonHenue 3aganuit B OMMOC Caml YIIC.

[TpomexyTouHast arTecTarus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMHMX HOpM:
1) coGecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC Caml YIIC.

2. TunoBblel KOHTPOJIbHBIE 32JaHUS WJIM HHbIEe MATEPUAJIbI /I OLEHKHN 3HAHUI, yMeHHIi, HABBIKOB
U (WJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIUIH

2.1. TunoBbie BONPOCHI (TECTOBbIE 3aJaHUS) 1JIsl OLIEHKH 3HAHMEBOT0 00Pa30BaTeJILHOIO pe3yJbTara

[IpoBepsiemsblii 00pa30BaTENbHBIN Pe3yIbTaT:

Kon n HanmenoBanue WHAWKATOpa

OO0pazoBartenbHbli pe3ysbTaT
JIOCTHXXCHUS] KOMITETCHIIUN

YK-1.3: BripabarsiBaet cTpareruto | OOydaromuiics 3HaeT:

JeicTBuit JUIs peuieHus
NPUKIAAHBIX 34724, HCTOMB3ys | - *13CCMOUKALMIO 33434, PeWwaembiX METOAAMM UCKYCCTBEHHOTO UHTe/IeKT;

TCXHOJIOTHH HUCKYCCTBCHHOT'O o
-MeTPUKU OUEHKHN KayeCTBa mogenen n anroputmos;
HHTCIIJICKTA

3aganue 1

MammHHOe 00y4YeHHue —

! TlpuBomsitcst THHOBBIC BONPOCHl W 3aiaHus. OIEHOYHBIC CPEJICTBA, IpEAHA3HAYCHHBIC JUIS HPOBEICHHS ATTECTALHOHHOTO
MEpOIPUATHS, XPAHATCSA Ha Kadeape B TOCTATOYHOM JUISl IPOBEACHUS OLEHOYHBIX MPOIELYp KOIMMYECTBE BapnaHTOB. OIEHOYHBIC
CpeACTBa MOJJIEKAT aKTyaJlM3allMd C YYEeTOM pa3BUTUS HAyKH, oOpa3oBaHUs, KyJbTYypbl, SKOHOMHMKH, TEXHHKH, TEXHOJOIUWH WU
couuaigbHON cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKAHHSI OLICHOYHBIX CPEJICTB CPEN 00YUaIOIMXCsl YyHUBEPCUTETA
HecyT 3aBellylonni kadeapoi u npenojaBaress — pa3padoTYHK OLIEHOYHBIX CPEICTB.




a) CIeUUATU3UPOBAHHOC MPOrPAMMHOE pelieHHe (Wiu HAabOp PEelICHUil), KOTOpOE BKIIOYACT B CeOS BCE MHCTPYMEHTHI IS
W3BJICUCHUS 3aKOHOMEPHOCTEH M3 CHIPBIX TAHHBIX

b) oarta rpymmupoBka 00sekToB (HabroneHuii, COOBITHI) Ha OCHOBEJAaHHBIX, OMICHIBAIOIIUX CBOMCTBA OOBEKTOB

¢) HabOp JaHHBIX, KAXKIAas 3aIUCh KOTOPOTO MPECTABISIET COO0M YUeOHBII MpUMep, COAepIKaINI 3aTaHHBINA BXOTHOW HaOOp
JIAHHBIX, © COOTBETCTBYIOIIUI €My MPABUIBHBIA BEIXOTHOW PE3yJIbTaT

d) mnoapaszmeneHre UCKYCCTBEHHOTO MHTEIICKTA M3YYAIOIIUil METOMABI MOCTPOCHHS aITrOPUTMOB, CIIOCOOHBIX 00y4aThCs Ha
JIAHHBIX

3amanue 2
Cpenu npeuiosKeHHBIX 33/1a4 MAIIHHHOTO 00YyYeHHs YKQXKUTE 33/1a41 PErpeccun
a) [Ilomck HeraTHBHBIX OT3BIBOB Ha (PHIIBM Ha CaliTe KWHOKOMIIAHUH
b) Anroput™m QuUILTpanUU criama
c) Ilpeackazanme cpoka OKyIaeMOCTH IIPOEKTa
d) IlpenckazaHne prIHOYHON CTOMMOCTH KBapTHPHI
e) Ilomck MOMIEHHIMYECKUX TPaH3aKIHi

3aganue 3

K 6ubnmoTexam ananmsa nqaHHbX B Python oTHOCSTCS ...

a) Tkinter
b) Pandas
c¢) NumPy

d) Matplotlib

3amanue 4
Kakue u3 nepeunciieHHBIX KOMaH] BepHYT AaHHbIe 171t Poccun u 3umbadBe?

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")]
3ananue 5

OTMeThTe BepHBIE YTBEp KIeHH 00 alropuTMe ciaydaiHoro jieca - Random Forest

a) HToroBbIM mpeackasaHueM MOJENH SBISSTCS MIPEICKa3aHue CIIy4aiiHOTo JAepeBa

b) IMapameTpsr as Kaxxgoro Aepesa (TIyOnHa, MUHUMAITBFHOE YHCIO 00pa3IOB B JIUCTE U T.J.) BEIOUPAIOTCS CIyIaliHO
¢) Kaxnoe nepeBo B jiecy moiydaeT ciay4allHbId MOJHA00D TaHHBIX

d) Uwcno nepeBbeB B JeCy BRIOMpACTCS CIy4YaiHbIM 00pa3oM

e) Ilpeackazanue Moneny - ycpenHEHHbBIE MTPECKa3aHUs ACPEBbEB

3anaHue 6
Kakoii aTpuOyT 0TBE4aeT 32 MUHUMAILHOE YUCIIO 00pa3ioB B ucTe?
a) min_samples leaf
b) max_depth
c) min_samples_split
d) min_impurity decrease
3ananue 7

Kaxkoii arpuOyT 0TBEe4aeT 32 MHHIMAJILHOE YHCIIO 00pa3LoB B y3JI€ IS pa3/ielicHus?




a) min_samples_leaf

b) max depth

c) min_samples_split

d) min_impurity decrease

3aganue 8
OTMeTbTe BEpHBIE YTBEPKICHUS O BIMSHUH ITapaMETPOB PELIAIONIET0 JepeBhbs Ha Iepeo0ydeHue
a) UYem MeHblIe 3HaueHue min_samples_split, TeM MeHbIIE TEHACHIMS K IEPE00YIECHHIO
b) Uewm meHbie 3HaueHne min_samples leaf, TeM MeHbIIIEe TEHACHINS K 1EPE00YIEHHIO
¢) Uem MeHble T1yOHHA AepeBa, TEM MEHBIIIE TEHICHINS K Iepeo0ydIeHHI0
d) I'myOuna nepeBa HHKaKk He BIHMSET HA €r0 NEPeoOyUeHHOCTD
e) UYewm MeHbIle 3HaUeHNE Mapamerpa max leaf nodes, TeM MeHbIIIE TEHACHITUS K TIEPEOOYICHUIO
3amanue 9
Kaxoit kiaccupukarop He0OX0IUMO HCITOJIB30BATh JUIS MPEACKa3aHus pa3Mepa 0J00pEHHOTO KPEIUTa Mo 3aJaHHBIM TTapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Mosxer O0bITh ucnionb3oBaH u DecisionTreeClassifier, u DecisionTreeRegressor
3amanue 10
OTMeTbTe BEpHBIE YTBEPIKACHUS O AEPEBbIX PEILCHUH.
a) YeM MEHbIle CBOWCTBO gini, TeM OJTHOPOJIHEE IIPUMEPHI B JIUCTE
b) cBoICTBO gini onpeaenseTcs TONbKO IS IUCTHEB, HO HE JUIS Y3JI0B

C) CBOWCTBO samples yKka3bIBaeT Ha KOJIMYECTBO IIPHMEPOB B y3IIe
d) mapamerp gini, BO BCEX JIUCTHSIX JOJDKCH UMETh OJJUHAKOBBIC 3HAUCHUS

OIIK-2.3: Hcnonp3yer ocHOBHBIe | OOydaromuiics 3HAET:

METO/IbI u TEXHOJIOTUH

HCKYCCTBCHHOTO MHTEIUIEKTa jis | - OCHOBHBIC METOJIBI MAIIHHHOTO OOYYEHHUS, MPOLECCH U CEPBHCHI IO 00PAOOTKE JaHHBIX U

PelleH:s TUIIOBBIX 3a1a4 BBIPAaOOTKE pellieHuii B 00nacTu npohecCHOHANILHOM JIEATEIbHOCTH;
- KOMIIEKC TEXHOJOTHYECKHUX PEIIEHUH, MMUTHPYIOIIMI KOTHUTUBHBIE (DYHKLIUM YeJI0BEKa U
HO3BOJIAIOIIMIA NPH  BBINOJIHEHMH 3a1ad  JOCTUTaTh PE3yNbTaThl, CONOCTABUMEIE C
pe3yJbTaTaMU UHTEJIEKTYalbHON NeATENbHOCTH YENI0BEKa,;

3aganue 11

OtMmeThTe BCPHBIC YTBCPIKACHUSA O CJ'Iy‘IafIHOM JICCC

a) ueM OOJIBIIIE IEPEBHEB B JIECY, TEM JyIle KaueCTBO NPEACKA3AHUA

b) BpeMs HaCTPOHKHM U PabOTHI CITyHaifHOTO Jieca YBEINIUBACTCS MPOIOPIIMOHATFHO KOJIMIECTBY AEBEPEB B JIeCy.
C) CIy4YaiHBIH JIeC IPUMEHHUM JAJIS PEIICHUS 3a/1a4 PETPECCHH

d) cayuaifHBIH JTec IPUMEHUM IS peIIeHUs 3a/1a9 KiIacCu(UKaIun

3anmanue 12
OTMeThTE BEpHBIE YTBEPKIACHUS

a) RandomizedSearchCV HaxomuT JIiyqnryro KOMOMHAIIMIO TAPaMETPOB ISl IEpEeBa PEIICHHMA

b) RandomizedSearchCV pabotaer OvicTpee, uem GridSearchCV

¢) GridSearchCV HaxomuT mydmryro KOMOWHAIIMIO TApaMETPOB Ui JIEpeBa, M3 TeX 3HAYCHWH MapaMeTpoB, YTO OBLIH
TepeIaHbl

d) RandomizedSearchCV naer 6osiee Tounoe npeackazanue, yeM GridSearchCV




3ananue 13
Bribepure u3 ciucka 3aja4u KiacCUPUKAIH:

a) pa3genuTh Mo ¢poTorpadun KUBOTHBIX Ha KOIIEK U coOaK

b) mnpenckazaTh CTOMMOCTH KBAPTHPHI 10 33JaHHBIM ITApaMeTpam
C) pa3nenuTh rPUOBI Ha ChEJOOHBIC U STOBUTHIC

d) crpynmupoBaTh TEKCTHI IO UX IMOIMOHAILHON OKpacKe

3ananue 14
OTMEThTE BEpHBIC YTBEPIKICHHS

a) B kadecTBe nepeMeHHBIX I O0YUCHHUS JepeBa MOTYT OBITh UCIIONB30BAHbI KaK KOJINYECTBEHHbIE, TaK M KaTerOpHaIbHbIS
NIPU3HAKH

b) /[lepeBbs perieHH MOTYT peluarh 3a/1a4y KiIacCU(pUKaIMK C MPOU3BOJILHBIM YHCIIOM KJIaCCOB

c) Yewm menblre 3HayeHne min_samples_leaf Tem Tounee OyayT npenckasaHusi HA TPEHUPOBOYHOM BEIOOPKE

d) Yewm menbure 3HayeHne min_samples_leaf Tem Tounee OyayT npenckasaHusi Ha TECTOBOM BBIOOPKE

3anganue 15
Ob6yuatomias Berbopka (X_text, y_test) 3To —

a) BriOopka, Mo KOTOpPO¥ HaCTpanBalOTCs ONTHMAIILHBIE TApaMETPHI AepeBa

b) BriOopka, 1O KOTOPO OLIEHUBAETCS KAYECTBO MOIYYSHHOT'O JIepeBa PeICHUH

c) Bribopka, o KOoTOpO# OCyIIEeCTBISAETCS BEIOOP HAMITy4IIeH MOJIENIN U3 MHOXKECTBA MOJIeIIei
d) MHokecTBO 1eNeBbIX 3HAYCHUH AJIsl JaHHOTO Habopa JaHHBIX

3amanue 16

[Ipu 0oOydeHn HEKOTOPOIT MOAETHN HAa TPEHUPOBOTHOM BEHIOOPKE U OIICHKE €€ KauecTBa Ha TECTOBOW BEIOOpKE, OITy4IeHA OOJIbIIast
pa3HHIA MEXIy 3HAUCHUSIMH METPHK Ha TPEHHPOBOYHOH M TECTOBOH BEIOOPKaX. O 4eM 3TO MOXKET TOBOPHTH?

a) Mopens nepeoOyueHa

b) Pacnpenenenue faHHBIX B TECTOBOM BHIOOPKE CHIIBHO OTIMYAETCSI OT paclpe/ieIeHus] B TPEHUPOBOYHON
¢) Mogenp HenooOy4YeHa

d) Mogenp uneanbHO HAaCTPOECHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeanoXeHHBIX KOMOMHAINI HE BBI30BYT OMIHOKY?

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[l:5,[1,6]]

3amanue 18
Kakwe cTpoku mo3BOJISAIOT 0TOOpATh S5 MEpBHIX CTPOK HaTadpaiima data (MHICKCH MMOCIeA0BATEILHOCTE yrcel oT 0 ¢ mrarom 1)

a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19




B kaknx ClIydassX MOXKET OBITH HCIIOJL30BaHa CTyIlicHYaTas (byHKHI/ISI aKTI/IBaHI/II/I?

a) Omnpenenurs K Chel0OHBIM WIIM HECheTOOHBIM OTHOCHUTCS Ipuo?

b) OmnpexnenuTh K KAKOMY U3 TpeX KiiaccoB (setosa, vercicolor, verginica) OTHOCUTCS HPHC?
c) PaznennTb TEKCTHI Ha HEMTpaIbHEIE, HETATHUBHBIE U MOJOKUTEIbHBIE.

d) TIpenckazaTh pazmep 3apabOTHOM TUTATHI CIICITHAIMCTA TIO0 ONPEICIICHHBIM ITapaMeTpaM.
e) Pasnennth M300pakeHUs Ha COAEpIKaIlUe M He COepPIKaIe OTKPBITHIN OTOHb.

3amanune 20
Kakoe 3HaueHIe MOXKET UMETH B3BEIICHHAsI CyMMa BXOJIOB HElipoHa (110 NCIOIh30BaHUS AKTHBAITMOHHON (YHKIINN)
a) [-1,1]
b) [0,1]
c) (-1,1)
d) (-o0,+ 0)

2.2. TunoBble 3aJaHUA VISl OLIEHKH HABBIKOBOI'0 00Pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiembIif 00pa3oBaTEIBHBIN PE3yJIbTAT:

Kona u nammeHoBanue
MHIUKATOpa TOCTHKESHUS OO0pazoBaTebHBIH pe3yabTaT
KOMIIETCHIINN

OIIK-2.3: Ucnonb3yeT ocHOBHBIE | OOydYaromuiics ymeer:
METOBI H TEXHOJIOTHU

HCKYCCTBEHHOTO MHTEIUICKTa ayisi | - ATPETHPOBaTh, ¢uIbTPOBATH, HACTPAUBATH BECA, BEIOMPATH KIaCCH(PUKATOPEL,
PelleH s TUIIOBBIX 3a1a4 KIacCU(UIMPOBaTh, BU3yallM3UPOBATh JaHHBIC, CTPOUTH JCPEBbs PEIICHHH C
HCIOJIb30BaHUEM SI3BIKOB BBICOKOI'O YPOBHS U1 PEICHUS HayYHO-TEXHUUECKUX 33734 B
obnacTy NpodeccuoHaIbHON NeATeIbHOCTY;

3amanue 21

Otkpoiire Jupter notebook, co3maiite ¢aiin lab2 <pama damunmse>.ipyng (mampumep, lab2 tiuzhna.ipynb), moaxmouurte
6ubmuorekn numpy 1 pandas u mpouTHTe JaHHBIE U3 (aiina StudentsPerformance.csv B matadpeiim sp.

ITony4ure pacnpeaeneHne YUCIOBBIX BETUIHH qaTadpeiiMa sp UCIoIb3ys 0a30BbIe METOIBI BU3yIN3aliiu OMOIHOTEKH pandas.

WUmnoprupyiite Oubmmorteky Seaborn. Mcmonms3ys wuHTEpdeEHC IS TMOIrOHKM PETrPECCHOHHBIX MOJENEH K YCIOBHBIM
MOAMHOXECTBaM Habopa NaHHBIX BBIBEAUTE rpaduK yCIEeBAEMOCTH 110 MAaTEMAaTHKE M YTEHHIO C Pa3/IeICHUEM IO TIOITy.

3ananue 22

3arpy3ute Moaysu 6nbauorek numpay u matplotlib, a Taxke Moxynm 6ubnuorexu Scikit-learn, HeoOXo MBI TSI pabOTHI C JPEBOM
pemennii. 13 sklearn.datasets parpy3ure TecToBbIid Habop iris. MI3yunTe CTpyKTypy moiaydeHHOTo Habopa maHHbIX. B Habope 150
9K3eMILIIPOB ("CTPOK" B NMPUBBIYHONH HaM TEPMHHOJOTHHM). KaknoMy SK3eMIUIIPY COOTBETCTBYET YETHIPE YMCIIOBHIX aTpHOyTa
(UMHa YalenucTHKa B CM; INUPUHA YalleINCTHKA B CM; JUIMHA JIETIECTKA B CM; IIIMPHHA JIETIECTKa B ¢M) 1 Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHBIA HaOOp MO3BOJISET PEIIUTH 33Jady KiIacCH()HUKAIUH, OTHECCHUS PacTCHUS "HUpHC" WUCXOMS U3 IIUPUHBI
JIETICCTKOB, JUIMHBI YAIICIUCTHKA U T.JI. K OXHOMY M3 Tpex KiaccoB. Co3naiite nemonctparuBHbii Decision Tree xnaccuduxarop,
WCIIONB3Ysl OJHOMMEHHBIN Kiacc u3 OmOmmorekn sklearn m coxpanure ero B mepemeHHyro dt. [lns pasnmeneHuss MHOXECTBAa Ha
TECTOBOE W TPEHUPOBOYHOE HMCHONB3yiTe MeTox train test split. OToOpasuTe mNoNMydYeHHOE AEPEBO pPEUICHUI rpaduyecky,
WCTIIONB3YHTE MeTo plot_tree

3aganue 23

3arpy3uTe JaHHBIC U3 BCTpoeHHOTO Habopa load digits. JlanHsle mpeacTaBisIOT co60it Habop u3 1797 pyKOMMCHBIX N300paskeHIHA
mudp pasmepamu 8 Ha 8. Kaxas kapTHHKa MPEICTaBICHA MACCUBOM M3 64 3HAYCHUIA I[BETA JJISI KAXKIOW SUYCHKU M300pasKeHUs.




OOyuuTe IepeBO PEUICHUN U MOJYYHTE MpeCcKa3aHe Ha TECTOBOU BhIOOpKe. Busyanusupyiite npeackasaHue, yKaKUTe TOYHOCTh
IUTS IOJY9EeHHOTO JepeBa.

3anmanue 24.
3arpy3ute BCTpOCHHBIN Habop boston.

Ha6op manHBIX boston mpeacTaBiseT coOoi cioBaph ¢ kimodamu data, target, feature names u DESCR. Knrouy data coorBeTcTBYeT
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 kaxnoii ctpouke 13 4nciioBeIX 3HaUeHW. Baia 3amada HaliTH onmMcanue Kaxaoro u3 Hux. Tak nepsoe 3HadeHue (6.3200e-03 mwiu
0.00632) 3T0 ypoBeHb NPECTYITHOCTH Ha YNy HACEICHHUS.

[octpoiiTe nepeBo pelreHwid, MpeacKa3bIBAOIIee CTOMMOCTD JKIIbS [T0 UMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTD
JKUITBS - BEJIMYMHA HETIpephIBHAS, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He mogoiaér. s npeacka3zaHus 3HAYCHIS
meneBoit pyHKIMH HYKHO perpeccruoHHoe nepeBo DecisionTreeRegressor.

[TepebepuTte Bce nepeBbs Ha JaHHBIX boston IO CICTYIOIINM MapaMeTpaM:
MaKCUMajbHas ITyOuHa - oT 2 10 15 ypoBHe#

MUHUMAaJIBHOE YNCII0 TIPO0 NS pa3aeseHus - ot 2 1o 10

MUHUMAaJBHOE YUCIIo MPod B jmcTe - oT 1 10 10

OtoOpasuTe Jydime napameTpsl U JIy4iiee 1epeBo.

3amanue 25.
3arpy3uTe BCTpOEHHBINH Habop boston.

Wzyunre ocranpHBIe aTpuOYTH Kiaccudukaropa. Co3maiite momenb RandomForestClassifier ¢ 15 mepeBpsiMH ¥ MakCHMalIbHOM
rTyOnHOU paBHOW 5 ypoBHAM s naHHBIX digits load().

O6y‘II/ITe TMOJYYCHHYO MOACIIb. BemonauTe npeacKa3aHuce. IlocumraiiTe TOYUHOCTH (score) JJIA J1eca.

VYkaxuTe TPU CaMbIX BaXHBIX IIapaMeTpa I JEpeBbEB DEIICHWII B CO3JaHHOM JIeCy, MCIOJb3Yys, HalpuMep, aTrpudyT
feature importances .

VK-1.3: BripabareiBaer | OOy4Jaromuiicss BiaaaeeT:

CTpaTEeTrHio JNEWCTBUMN JUISE

pelleHMs TPUKIAHBIX 3ajay, | - HABBIKAMH HAIHMCAHMS HEMPOHHBIX CETEH Ul PCINCHHS HAYYHO-TCXHHYCCKHMX 3alad B
HCTIONB3Y S TexHomoruu | 007acTu cBoeil npodeccHoHaIbHOMN 1eATEIbLHOCTH;

HNCKYCCTBCHHOT'O UHTCJIJICKTA
- HaBbIKaMHU 06y‘I€HI/IH MoACIn C HUCIOJb30BAHUEM HHCTPYMCEHTOB HCKYCCTBCHHOI'O

HUHTCIIJICKTA.

OI1K-2.3: Hcnons3yer ocHOBHBIe | ~HABBIKAMI OLICHKH Ka4eCTBA PAbOTHI AIrOPUTMA B 3a/a4aX KIACCHQHUKALINH M PErPECCHH.

MCTOOBI n TCXHOJIOTHHA
HNCKYCCTBCHHOT'O MHTCIIJICKTA JJIA
pCUICHUA TUIIOBBIX 3a1a4

1. Wcnonbsyiite ¢aiin StudentsPerformance.csv. BbiBegute CTPOKU C AaHHbIMM OBYYaIOLLMXCA, KOTOpble He NPOoXoauau
noArotoBuTenbHble Kypcbl (test_preparation_course == None), Ho Habpaan xoTa 6bl MO ogHOMY M3 TecToB (nt0bomy)




10.

60nblue 90 6annoB. Umnoptupyinte BubanoTeky Seaborn. Ucnonbsys metoa Implot() BbiBeante rpadpmk ycnesaemoct no
MaTeMaTUKe M YTEHUIO C paszesieHMem Mo nosay.

Ucnonb3yiTe daiin StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM 0byyatowmxca, HabpasBLwmnx B cymme 3a Tpu
Tecta 6osbwe 250 6annos. Umnoptupyiite 6ubanoTteky Seaborn. MokaxkuTte Ha rpaduke cpeaHnin 6aan No matematTmke
ANA AeByLUEK W IOHOLWeEN B 3aBUCUMOCTM OT YPOBHA 06y4YeHus.

OnpeaenunTe, K KAKOMY U3 TPeEX BUAOB MPUHALNENKUT MPUC NO YETbIPEM YMCAOBLIM MapameTpam: AJMHA YalenncTuKa,
LWMPUHA YaLleNMCTUKA, A4/IMHA IenecTKa U LWMPKUHA NenecTka. 3arpysmTte moayim 6ubamotek numpay n matplotlib, a Tak:ke
moaynn bubnumotekm Scikit-learn, Heobxogumble ana paboTbl ¢ apesBom peweHuit. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris. Co3ganTe AepeBo PeLleHnii co cneayowmmmn napameTpamm: MakcumasnbHan rnybuHa - 4 ypoBHs,
MMHUMa/IbHOE YMCNo 06beKToB B ancTe - 4. OTo6pasunTe Nosly4eHHOEe AepeBo pelleHnn rpaduyeckn, UCNob3ynTe MeTos,
plot_tree. BoinonHUTe NpeAcKasaHWe OTHOCUTENBHO KJAcCOB, K KOTOPbIM NPUHAA/ eXaT AaHHble U3 TECTOBOW BbIGOPKMU.
OnpeaenunTe, K KAKOMY U3 TPEX BUAOB MPUHALNENKUT MPUC NO YETbIPEM YMCAOBLIM NMapameTpam: AJMHA YallenncTuKa,
LWMPUHA YaLIeNNCTUKA, ANNHA NenecTKa M LWMPUHA NenecTka. 3arpysmTe moayam 6ubanotek numpay 1 matplotlib, a Takke
moaynm b6ubnmnotekn Scikit-learn, Heobxogumble ana paboTbl ¢ ApeBom pelleHunit. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3ganTe AepeBo peLleHnii co caeayowmmm napaMmeTpamm: MakCMMasibHOe KONMYEeCTBO Y3/108B - 3,
MMUHUMa/IbHOE YnCcNo 06beKToB ANA pasaeneHusa nucta - 6. OTobpasnte nosyvyeHHoe AEepeBO pelleHuni rpaduyecku,
ncnonb3yite metog, plot_tree. BoinonHWTe NpeacKkasaHWe OTHOCUTENIbHO KNACcCoB, K KOTOPbIM MPUHAA/EKaT AaHHbIe U3
TECTOBOM BbIGOPKU.

OnpeaenunTe, K KAKOMY U3 TPEX BUAOB MPUHALNENKUT MPUC NO YETbIPEM YMCAOBLIM NMapameTpam: AJMHA YaLenncTmKa,
LWMPUHA YaLEeNNCTUKA, ANNHA NenecTKa M LWMPUHA nenecTka. 3arpysmTe moayam bubanotek numpay 1 matplotlib, a Takke
moaynm b6ubnmnotekn Scikit-learn, Heobxogumble ana paboTbl ¢ ApeBom pelleHuit. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris.. Co3aalite n obyumTte mogenb RandomForestClassifier ¢ 10 nepesbamu. BoinonHuTe npeackasaHue
OTHOCUTE/IbHO KNAacCOB, K KOTOPbIM MpUHagAexaT gaHHble U3 TecToBoi BblbOpKKU. MocumTaiiTe ToYHOCTb (score) ans
NnoJly4eHHON Moaenu.

3arpy3suTte mogynn 6mubnmotek numpay n matplotlib, a Takxke mogynu 6ubnmotekmn Scikit-learn, Heobxogumblie ana
pabotbl c apesBom pelweHuit. U3 sklearn.datasets 3arpysuTe TectoBbii Habop iris. Co3gaiiTe n 0byunte moaenb
RandompForestClassifier c makcMmanbHoM rnybuHol gepeBbeB - 7. BbiNoHUTE NpeacKkasaHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM MPUHAANEKAT AaHHbIe U3 TECTOBOM BbIGOPKU. MocunTaiiTe TOYHOCTL (accuracy) Ans NonyvYeHHOW Moaenu.
MUmnopTtupyiite Habop paHHbix load_digits, copepkawmin 1797 nsobpaxkeHUin pyKonucHbix undp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOUHDIN M TECTOBbINM B Nponopummn 85/15.

Busyanusumpyiite nepsble WecTb 06bEKTOB N3 TPEHUPOBOYHOIO Habopa.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO M BbIXOAHOTO. BbINONHWUTE NpeacKasaHue u
OLEeHWTE ero Ka4yecTso.

MmnopTupyiite Habop gaHHbIX load_digits, copepkawmin 1797 nsobparkeHnin pyKonucHbix undp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIM U TECTOBbIN B nponopumn 75/25.

MocTpoitTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinoONHUTE NpescKasaHue U
OLleHUTEe ero KayecTso.

Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKLMM UCKYCCTBEHHOTO HEWpPOHA, Ha BXOA AO/KHblI NOLABATbCA Beca,
CMeLLeHne, 1 3HaYeHMA BXOA0B HelpoHa. B KadecTBe GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUAY:

T14er

Hanuwwute Knacc Neuron, BbIrIO}'IHFHOLIJ,VIIZ C])YHKLI,MVI MUCKYCCTBEHHOIO HeﬁpOHa, Ha BXO4 AO0J/1XKHbl NOAaBaTbCA BecCa,
cmeuleHne, n 3Ha4eHunA BXxoaoB HeﬁpOHa. B kauectse ¢YHKLJ,VIM aKThBaunun MCI'IOI'Ib3yVITe rmnep6onw-|ec+(m‘/'| TaHreHc:

2
than(z) = m -1

NN B WD =
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2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIIUXCs K NPOMEKYTOYHOM aTTecTANMU

HckyccTBennsblid naTeImekT. OcHOBHBIC MOHATHS M.
MamwuHHOE 00yUYeHHeE.

I'my6okoe obydenue.

OO0yueHue ¢ yuuteneM u 06e3 yauTens.

OCHOBHBIC TIOHATHS aHAJM3a JaHHbIX. JlaHHbBIE, MOIeTh, 00pabOTKa TAaHHBIX.
Metopmonornieckre IPUHIUITEL AHATN3HI JAHHBIX.
Ienu, 3Tamnel, METOBI M TEXHUKY aHAJIH3a JaHHBIX.
OunpTpalys rpynnupoBKa U arperamus TaHHbBIX.
Bl/l3yann3au1/1>1 JaHHBIX.

Busyanu3zanust nanaeix B Phyton.

Busyanuzanus B Pandas.

bubnuorexkn Seaborn n Matplotlib




13. Pemaromue 1epeBbsa: OCHOBHBIE TOHATUSI.

14. 3amava knaccudukanuu.

15. JlepeBbd peuienuit. OCHOBHBIE apaMeTphl AepeBa.
16. JlepeBo peleHuit B 3a1a41 PErpeccuu.

17. Merton OnmKaimnx cocenei.

18. KoHnenmus cirydaifHOTO Jieca.

19. Cumydaiinast BHIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpenHeHue NpOrHO30B.

21. Ilpobrema mepeoOydeHUS.

22. Tumsr ommOoK: true negative, false positive.

23. Merpuku kauectBa mozenu: Precision, Recall, F1 score.
24. Tectuposanue ROC AUC.

25. Heiiponnsie cetu.

26. HckyccTBEHHBIE HEMPOHHBI.

27. DyHKIMM aKTUBAIlMK HEHpOHa.

28. IlepuentpoH.

29. OOyueHwue HeWpoHa.

30. I'paaveHTHBIH cITyCK.

31. JpobneHue mara npu rpaJUeHTHOM CITyCKe.

32. CroxacTU4eCKHl rpalueHTHBIN CITYCK.

33. MeToa HauCKOpeHIIEero Cnycka.

34. HeiipoHHas ceTb.

35. OgnHocrnoliHast MOJETIb.

36. CBepTo4HbIC HEHPOHHBIEC CETH.

37. CBEpTOUHBI CIOH, CIIOH MOABBIOOPKH, TIOTHOCBSI3HBIH CIIOH.
38. IleneBas pyHKIHA.

39. 3amaum pacro3HaBaHUS 00pPa30B.

40. Knaccuduxarust 00beKTOB.

41. INowuck u3obpaxeHus Mo o0pasiry.

3. Meroau4ecKkue MaTepHaJibl, ONpeaesoue Npoueaypy 1 KpUTepHH Ol eHUBaHUSA
c(hopMHPOBAHHOCTH KOMIIETEHIMH NP NPOBEACHNUH IIPOMEKYTOYHOM aTTeCTALMHU

Kpurtepun ¢popmMupoBaHusi OlleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBbIX 3a1aHUM

- OLCHKA <«OTJHUYHO» BBICTABJISICTCA 06yqa10meMyc;1, CCJIM KOJMYCCTBO NPABUIIBHBIX OTBCTOB Ha
Bonpockl coctapisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «X0POII0>» BBICTABIIACTCA 06yqa10LueMyc;1, CCJIM KOJIMYCCTBO MPAaBUJIbHBIX OTBCTOB HAa BOIIPOCHL
— 89 — 76% ot o6miero o0bEMa 3aTaHHBIX BOTIPOCOB;

- OIICHKAa «Y/AOBJIETBOPHUTEIBLHO» BBICTABIACTCS OOYYAIOMIEMYCsl, €CIH KOJHMYECTBO MPABUIBHBIX
OTBETOB Ha TeCcTOBbIE BONPOCHI —75—60 % oT 0b11ero o0bEmMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEYJAOBJIETBOPUTEJIBbHO» BBICTABISETCS OOYYArOMIEMYCs, €CITH KOJIUYECTBO MPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmupoBanusi OeHOK 1O pe3yJibTaTaM BbINOJHEHHS 3aJaHUil

«OTJIMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO MIOJHOCTBIO 0€3 OIMOOK U HEI0UETOB.

«Xopomo» — cTaBUTCA 32 PabOTy, BHINOJHEHHYIO TOJHOCTHIO, HO MIPU HAJMYMU B HEeW He Oojee oIHOU
Herpy0oi ommOKY U OTHOTO HEJIoUeTa, He 0oJiee TPeX HEJ0UETOB.

«Y10BJIETBOPUTEIBHO» — CTABUTCS 32 padoTy, € 00y4aroLuiics MPaBUIBHO BHIMOJIHII HE MeHee 2/3
BCEH paboTHl WM JOMYCTUJ He Oojiee OHON TpyOOM OMMOKM M JIBYX HEIOYETOB, HE Oojiee OHOM TpyOoil u
oJHOM Herpy0oii omunbku, He Ooiee Tpex HerpyObIX OMIMOOK, OHOM HErpyOoii OIMOKY 1 IBYX HEJOUYETOB.

«HeynoBJ1IeTBOPUTEJIBLHO» — CTABUTCS 3a PabOTY, €CIM YMCIO OUIMOOK U HEJO0YETOB MPEBBICUIO HOPMY
TUIs1 OLIEHKHU «yJIOBJIETBOPUTEIHHO» I MIPABUIBHO BBHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owuboxk:

- 2pybvle OWUOKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAGU]l, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUS.

- Hecpybble OWUOKIU: HeMOYHOCIU POPMYIUPOBOK, ONpedeNeHUll; HEPAYUOHATIbHBLI b1O0D X00A PeuleHUsl.

- He0ouemvl: HePayUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL; OMOeNbHbLE NOZPEULHOCU 8 YOPMYTUPOBKE
8b180008; HEOPEICHOE BbINONIHEHUE 3A0AHUSL.



Kputepun ¢popmMupoBaHusi OLIEHOK 10 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HAHWE OCHOBHBIX Pa3/eJIOB MPOrPaMMBbI H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (YHIAMEHTAJIBHBIX TPOOIEeM; TPHOOpeT HEOOXOIUMBbIE YMEHHS W HaBBIKH, OCBOWJI
BOIPOCHI MPAKTHYECKOTO MPUMEHEHHS ITOJTyYeHHBIX 3HAaHUH, HE JOMYCTHII (PaKTUYECKUX OIIMOOK IPH OTBETE,
JOCTaTOYHO TIOCJIEJOBATEIbHO M JIOTHYHO H3JIaraeT TEOPETUYECKUH MaTepuall, JONyCKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHU A MMOCICA0OBATCIILHOCTU U3JIOKCHUSA U HCKOTOPHIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISIETCSI B TOM ClIy4ae, KOT/ia CTyICHT JEeMOHCTPHPYET GparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB MPOTPaMMBI H3y4aeMOro Kypca: ero 6a30BbIX MOHATUH U (yHIaMEHTAIBHBIX TPoOIeM. Y
9K3aMEHYEeMOT0 CJIa00 BhIpaKeHA CIIOCOOHOCTh K CAMOCTOSTEIIFHOMY aHATUTHYECKOMY MBIIUICHUIO, HMEIOTCS
3aTpyAHEHUS B U3J0KEHUU MaTepHaja, OTCYTCTBYIOT HEOOXOJMUMbIC YMEHHS U HABBIKH, JOMYIICHBI TPyObIe
OmMOKH ¥ HE3HAHWE TEPMHHOJIOTUH, OTKa3 OTBEYAaTh Ha JONOJHHUTEIBHBIC BOMPOCHL, 3HAHHE KOTOPBIX
HGOGXOI[I/IMO AJIg MOJTyYCHUA MOJIOKUTEIBHOU OLICHKMH.
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