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CogeprkaHue

[TosicHuTeIbHAs 3amMCKa.

TunoBble KOHTPO/IbHBIE 3a/JaHUSI WA WUHbIE MaTepurasbl JJis OLeHKW 3HaHWW, YMEHUM, HaBbIKOB U (WJIH)
OMbITa J1eATeIbHOCTH, XapaKTepU3yIOLIUX YPOBeHb CPOPMUPOBAHHOCTH KOMITETEHLIUM.

MeToauueckrie MaTepyasbl, ONpejestolie NpoLeAypy U KpUTepUH OLleHUBaHUsI ChOPMUPOBAHHOCTH
KOMITeTeHLUH MPU MPOBeJEeHUH TTPOMEXXYTOUHOM aTTeCcTal|uu.



1. ITosscHUTE /TBHAA 3aNMCKa

Llenb MpOMeXyTOYHOM aTTecTalMi— OLeHMBaHWE MPOMEXYTOUHBIX M OKOHYATeJbHBIX pe3y/bTaToB
oOyueHHWsT TIO JUCLMIUIMHE, OO0OEeCTIeUMBAIOIIUX IOCTWKEHWe IJIAHUPYEMbBIX pe3y/bTaTOB OCBOEHUS

o6pa3oBaTe/IbHOM MPOrpaMMBl.

@dopMbI TPOMEXXYTOUYHOM aTTecTaluu: 3auéT, 7 cemecTp

l'Iepequb KOMHETEHHHﬁ, (l)OpMPIpy@MbIX B mIponecce oCBoeHud JUCHHUII/IMHbI

KO,EL W HAMMEHOBaHKEe KOMIIeTeHLIUH

Ko/ uHAVKaTOpa JOCTHXKEeHUsT

KOMIETeHIH
YK-1: CriocobeH oCyIIeCTBIST, KPUTUUECKUI aHaIn3 MPOo0/IeMHBIX CUTyaluii Ha OCHOBE YK-1.3: BripabatbiBaeT
CHCTEMHOTO TT0/[X0/1a, BLIPA0AThIBAaTh CTPATETHIO [IEHUCTBUIA CTpaTeruto feicTBUi A

pellieHns NMpuK/IaAHbIX 3aa4,
HCII0/Ib3YS TeEXHOJ/IOTUN
HNCKYCCTBEHHOT'O MHTEe/VIEKTA

OIIK-10: CriocobeH opMy/IMpOBaTh U pelliaTh HayYHO-TEXHUUeCKHe 3ajiaur B obactu cBoert | OITK-10.2: Vicrionb3yeT

npohecCHOHATBLHOU JeSITe/TbBHOCTH

OCHOBHbBIE€ MeTOJbI U TEXHOJIOTHH
HNCKYCCTBEHHOI'O MHTe/IJIEKTa /I
pelleHrs TUIOBBIX 3aa4

Pe3y/bTaThl 00yUeHH 10 JUCIUILIHHE,
COOTHeCeHHbIe C IVIAHUPYeMbIMH pe3y/IbTaTaMU 0CBOeHHsI 00pa3oBaTe/IbHON NMPOrpaMMbI

Kop v HanMeHOBaHMe WHAWKAaTOPa
JOCTHKeHUsT KOMIeTeHLUU

OLieHOYHbIe

Pe3ynibTaThl 00yUeHUs TI0 JUCLUATUIVHE
MaTepHasIbl

YK-1.3: BeipabaTtbiBaeT CTpaTeruio
JeNCTBUM /ISl pellleHus TIPUK/IaHbIX 3a7iay,
WCMO/b3ys. TEXHOJIOTUA UCKYCCTBEHHOTO
VHTeJ/IeKTa

OO6yuaroluiics 3HaeT:

- Knaccu(UKaIMIO 33/1ay, pelaemMblX MeToflaMu uckyccteenHoro | Bompocki(Nel - Ne10)
HHTEJIJIEKTa;
-METPHUKHU OLIEHKH KauecTBa Mojiefieit U alrOpUTMOB;

OO6yuaroIuiics ymeer:

BbIOpATh MOJXO/AIIYI0 METPUKY [I/Is1 OLIeHKH KauecTBa Mofienu ¥ | 3amaHus 7-10
anropurMa.

Ob6yuaroluiicsi Bageer:

HaBBIKAMU OLIeHKM KauecTBa paboTel anaroputMa B 3ajavax | 3agaHus 7-10
KJIacCU(VKALMH U PerpecCHy.

OIIK-10.2: Ucnonb3yeT OCHOBHbIE METOZbI
Y TeXHOJIOTMH WUCKYCCTBEHHOTO WHTEJIIEKTa
IS pellieHysT TUTIOBBIX 3a/jau

OO6yuaroLuiics 3HaeT: Bormpochki(Nell -

- OCHOBHBIE METO/Ibl MAIIMHHOTO 00yueHus, MpOLeCcChl U Ne20)
CepBUCHI 110 00paboTKe [JaHHBIX U BBIPAOOTKE pelleHui B
ob6siacTu npodecCUOHABHOM /1€ Te/TbHOCTH;

- KOMIIJIEKC TeXHOJIOTUYeCKUX PpelleHUH, UMUTUPYIOLUM
KOTHUTHBHBIe (YHKLMY Ue/ioBeKa W TO3BOJISIIOLIAN T1pU
BBITIOJTHEHUHU 33714 IOCTUTaTh Pe3y/IbTaThl, COMIOCTaBUMBbIe
C pesynbTaTaMd  UHTe/JIEKTYaJbHOH  JesTelbHOCTH

Yesi0BeKa;
OO6yuarouuiics ymeer: 3aganust  (Ne21 -
- arperMpoBath, (WILTPOBAaTh, HacTpaWBaTh Beca, | Ne25)

BBIOMpAThH K/1acCU(UKATOPH, K/1accuhULpOBaTh,

BH3ya/IM31POBATh [ldHHBIE, CTPOUTH JI€PeBbsi PEeIIeHuH C
WICTI0/Tb30BaHUEM SI3BIKOB BBICOKOTO YPOBHSI ISl pelleHust
HayyHO-TeXHUUECKUX 3afiau B 06/1aCcTH npodecCOHATBHON
JleATe/IbHOCTH; HaBbIKaM{ HalMCcaHWsl HeHPOHHBIX ceTeil
JUIs1 pellieHrs1 HayYHO-TeXHHUeCKUX 3afiau B 00/1acTy CBOEH
ripodhecCroHaIBHOM [esITeTbHOCTH;

- HaBblKaMM OOyuYeHHs MOJend C HCIIOJb30BaHUEM
MHCTPYMEHTOB MCKYCCTBEHHOTO MHTE/IJIeKTa.

OG6yuaroLuiics B/IajeeT: 3aganus (Ne 1- Nel10)




- HaBBbIKAMHM HaIlMCaHWs1 HeHPOHHBIX ceTel [/Is1 pelleHus
HayuyHO-TEXHWUECKMX  3a7au B  obmactu  cBoeit
rpodecCroHaILHOM JesITeTbHOCTH;

- HaBblKaMM OOyuYeHHs MOJend C HCIIOJb30BaHUEM
WHCTPYMEHTOB HCKYCCTBEHHOTO MHTE/IIeKTa.

ITpomexxyTouHasi aTTecTalys (3K3aMeH) MPOBOJUTCS B OJHOW M3 CeAyIOIMX (HopM:
1) oTBeT Ha OWIIET, COCTOSIIIUM U3 TEOPETUUECKUX BOMTPOCOB U MPAKTHUECKUX 3a/JaHU;
2) BbinonHeHue 3aaHuii B OVIOC YHuBepcurera.

[TpomexxyTouHasi aTTecTalys (3aueT) MPOBOAUTCS B OZIHOM U3 C/ieAyroLuX (popm:
1) cobecenoBaHue;
2) BeinosniHeHue 3azanuii B OM1IOC YHuBepcureTa.

2.TunoBbie' KOHTPO/ILHBIE 3aJaHKUA WX HHBbIE MaTepHaJIbI /I OLIeHKH 3HAHUH, YMEHHU, HABBIKOB
U (U/IK) oNbITA JieATe/IbHOCTH, XapaKTepHU3yIOI[UX YPOBeHb C()OPMHUPOBAHHOCTH KOMIIeTeHLIN

2.1.TunoBble BOoNIpockI (TeCTOBBIE 3a/jaHMA) /IS OLleHKH 3HAHHEBOro 00pa30BaTe/IbHOrO pe3y/ibTaTa

ITpoBepsieMbIii 0Opa30BaTebHBIN pPe3y/IbTar:

KO,Z[ Y HAUMEHOBaHWE MHAWUKATOPAa

JIOCTIDKEHUS! KOMIeTeHI M O6pa3oBaTesbHbIN pe3yibTaT

3amanue 1
MainuHHoe obyueHre —
a) CrieLMaJM3UpPOBaHHOE TIPOTPaMMHOeE pelileHHe (MM HaOop pelleHHi ), KOTOPOe BK/IOUaeT B ebsi Bce MHCTPYMEHTHI [ijist
W3BJIeYeHHs] 3aKOHOMEPHOCTelN U3 ChIPLIX [JaHHBIX
b) ara rpynmupoBka o6bekToB (HabmroeHnii, coObITHIA) HA OCHOBEJAHHBIX, OMMCHIBAOLIMX CBOMCTBA 0OBEKTOB
c) Habop JaHHBIX, KaXK/1ast 3aMHUCh KOTOPOTO MpeZCTaB/sieT OO0 yueOHbINM PUMeD, CoflepyKalliui 3aJaHHbIN BXOAHOW Habop
JaHHBIX, 1 COOTBETCTBYHOL[MI eMy TTPaBU/IbHBIN BLIXOJHOW pe3yibTaT
d) mojpa3szeneHre UCKYCCTBEHHOTO WHTE/JIEKTA M3YUYalOIUi METO/IbI MOCTPOEHHsl alrOPUTMOB, CIIOCOOHBIX 00yuaThCs Ha
JIAHHBIX

3agaHue 2
Cpeu Tipe/|/I0’KeHHBIX 3a/lay MallIMHHOTO 00yUeHUs] YKa)KUTe 3a/laud perpeccun
a) [Ilonck HeraTHBHBIX OT3bIBOB Ha (PU/IBM Ha caiiTe KHHOKOMIIAHUU
b) Asnroput™m ¢unbTpaLM criama
c) IlpexackasaHue cpoka OKyINaeMOCTH IIpOeKTa
d) TIlpexacka3aHvie prIHOUHOW CTOMMOCTY KBapTUPBI
e) Ilouck MoOIIIeHHUYeCKHX TPaH3aKLUH

3agaHuve 3
K 6ubmoTekam aHanmi3a AaHHbIX B Python otHOCSTCS ...
a) Tkinter
b) Pandas
c¢) NumPy
d) Matplotlib

3aganuve 4
Kakue 13 nepeurcieHHbIX KOMaH/, BEPHYT JaHHbIe [ Poccun u 3umbabse?
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")]
3agaHuve 5

OT™meTbTe BepHbIe YTBEPKAeHUsI 00 anropyuTMe ciay4aiiHoro seca - Random Forest
a) VTOroBbIM NpeicKa3aHWEM MO/IEJTH SIBJISIETCS TIPe/ICKa3aHye CyYaiHoro jiepeBa

MpuBogaTcs TunoBble Bonpockl M 3ajaHus. OllEHOUHbIE CPE/CTBA, MpeJHa3HauyeHHble /1 MPOBeJEHHs aTTeCTalMOHHOrO
MEepOMPUSITHS, XPAHATCS Ha Kadeape B JOCTaTOUHOM sl TIPOBE/IEHUs OLIEHOUHBIX MpPOLIeAYP KOJMMYeCTBe BapuaHToB. OIieHOUHbIe
Cpe[iCTBa TIOZJIEXKAT aKTyalu3alid C YUYeTOM pa3BUTHs HAyKd, 0Opa30BaHUsl, KY/JIbTYPbl, SKOHOMUKH, TEXHWKH, TEXHOJOTHA W
conyanbHOH cepbl. OTBETCTBEHHOCTD 3a HepaclpoCcTpaHeH e CoZlepyKaHUs OLIeHOUHBIX CPe/iCTB Cpeay 00yuaroIuxcs yHUBepCUTeTa
HecyT 3aBeylolui Kade poi U rpernoziaBaresib — pa3paboTumK OLeHOYHBIX CPEJICTB.




b) Ilapametpsl /151 K&J0ro AepeBa (I/1yOrHa, MUHUMa/IbHOE YKC/I0 00pasLioB B JIMCTE U T.[.) BBIOMPAIOTCS CIydaiiHO
c¢) Kaxgoe nepeBo B jiecy mosiyuaeT Cy4aiHbIi OAHAOOD JAHHBIX

d) Ywucsio sepeBbeB B jieCy BbIOMPAETCs CIy4aliHbIM 00pa3oM

e) IlpeackasaHue MoJenu - ycpeJHEHHBIE MPe/iCKa3aHus JepeBLeB

3agaHue 6
Kakoii aTpu0yT 0TBeUaeT 3a MUHUMAaJIbHOE UHC/I0 00Pa3IioB B JIUCTE?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoii aTpubyT 0TBeUaeT 3a MUHMUMA/IbHOE YMC/I0 0OPAa3LioB B y3/1e /IS pa3je/ieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3asaHue 8
OTMeTbTe BepHbIE YTBEPXKAEHHSI O BAUSHUN MapaMeTPOB PEIIAIOIIero epeBbst Ha repeobyueHue
a) Yem meHbliie 3HaueHre min_samples_split, Tem MeHbIlIe TeHEHIUS K epeobyueHnio
b) UYem meHbIIe 3HaueHre min_samples_leaf, TeM MeHbIIIe TeH[eHIUSA K TIepe00YUEHUIO
c) Yem meHblile TIyOvHa ZiepeBa, TeM MeHbIIIe TeH/eHLUs K MepeodyueHnto
d) TI'nybuHa JepeBa HUKaK He B/IWSIET HA ero repeobyueHHOCTD
e) Yem meHblile 3HaueHue napametpa max_leaf _nodes, Tem MeHblIlIe TeHIEHLIVS K Mepe0OyUeHHI0

3asanue 9

Kaxkoti kiaccugukaTop HeoOX0J1MO MCII0/IB30BaTh IS Tpe/iCKa3aHus pa3Mepa 0J00peHHOr0 KpeJuTa 10 3aJlaHHbIM MapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c¢) MoxetbriThHcIONb30Banu DecisionTreeClassifier, u DecisionTreeRegressor

3apanue 10
OT™meTbTe BepHbIe YTBEPsKAEHUs O IePeBbsIX pellleHn .
a) ueM MeHbIIle CBOMCTBO gini, TeM OZHOPO/HEe TPUMEPHI B JIUCTE
b) cBoiicTBO gini ornpezenseTcs TONBKO /IS JINCTHEB, HO He IS Y3710B
C) CBOMCTBO samples yka3bIBaeT Ha KOJTMYeCTBO ITPUMEPOB B y371e
d) mnapamertp gini, BO BCeX JMCTHSX [O/DKeH UMETb OJJMTHAKOBbIe 3HAUEHUS

3amanue 11
OTMeThbTe BepHbIe YTBEPXKeHUs O CTy4aliHOM Jiece
a) ueM OoJibilie IePEBLEB B JIECY, TEM JIyUllle KAUeCTBO MpeCKa3aHus
b) Bpemst HACTPOWKM U pabOTHI CIyUaiiHOTO Jieca YBeTUUMBAEeTCs TIPOTIOPLIMOHATBHO KOJIMYECTBY /IeBEPEB B JIECy.
C) C/y4aiHbIH JleC MPUMEeHUM JIJIsl pellieHus 3a/iau perpeccruu
d) cTyvaliHBIHM 1eC IPUMEHUM /IS PeIIeHus 3a/1a4 K/1acCUhUKaI[UH

3amanue 12
OTMeTbTe BePHbIE YTBEPKAEHHUS
a) RandomizedSearchCV HaxofuT /yuiiryto KOMOHHALIMIO TapaMeTPOB AJIs iepeBa peleHui
b) RandomizedSearchCV pabotaet 6vicTpee, uem GridSearchCV
c) GridSearchCV HaxoauT jyuillyi0 KOMOMHAIMIO TIapaMeTpoB [/ [lepeBa, U3 TeX 3HAUeHWM MapaMeTpoB, UTO ObUTH
riepesiaHbI
d) RandomizedSearchCV gmaet 6osee TouHoe mipeficka3zanue, ueM GridSearchCV

3amanue 13
BribepuTe U3 CriycKa 3aJa4ud KiacCHU(UKaLUU:
a) pa3genuThb No GoTorpaduu XUBOTHBIX HA KOIIIEK U cobak
b) mnpenckas3ark CTOMMOCTH KBAapTUPHI 10 33/laHHBIM TIapaMeTpam
C) pa3fenuTh rpubbl Ha CheJ0OHBIE U SITIOBUTHIE
d) crpynmMpoBaTh TEKCTHI 110 MX IMOL[MOHAIBHON OKpacKe

3amanue 14
OTMeTbTe BepHble YTBep)KeHUs
a) B kauecTBe mepeMeHHBIX /|11 00yUeHUs JiepeBa MOTYT ObITh UCIO/Ib30BaHbI KAK KOJTMUECTBEHHbBIE, TaK M KaTeropuaibHble
TIPU3HAKU




b) /[lepeBbs peleHHi MOTYT pelnaTh 3a/jauy KaacCHU(UKaIy C IPOU3BOILHBIM YHC/IOM KJTaCCOB
c) Uem MmeHblile 3HaueHue min_samples_leaf Tem TouHee OyayT mpecKa3aHUs Ha TPEHUPOBOUHOMN BbIOOPKE
d) Yem meHblile 3HaueHre min_samples_leaf Tem TouHee OyAyT npescKa3aHus HAa TECTOBOM BbIOOPKe

3amanue 15
Oo6yuatolrias BeiOoOpKa (X_text, y_test) 370 —
a) BrIOOpKa, 10 KOTOPO HAaCTPaMBAIOTCS ONTUMAJIbHBIE TTapaMeTpH! JjepeBa
b) BeIOOpKa, M0 KOTOPOI OLJEHMBAETCS KaueCTBO MOTyUeHHOTO fiepeBa pelleHui
c) BribopKa, Mo KOTOPOH OCYIIECTBASETCS BBIOOP HaWTyULlleld MOJIe/Id U3 MHOYKEeCTBA MOZeNeH
d) MHOXeCTBO LIe/IeBbIX 3HAUEHHI /17151 JAHHOTO Habopa JlaHHBIX

3amanue 16
ITpyn o6yueHHM HEKOTOPOI MOJie/l Ha TPEHUPOBOUHOH BBIOOPKE 1 OLjeHKe eé KaueCTBa Ha TeCTOBOH BLIOODKe, MosyyeHa Gosibliast
pasHMLa MeX/y 3HaueHHsIMHA METPUK Ha TPeHHPOBOUHOM M TeCTOBOM BbIOOPKaxX. O ueM 3TO MOKeT FOBOPUTE?

a) Mogenb nepeobyuena

b) PacmpesenieHue JaHHBIX B TECTOBOM BEIOOPKE CHUIBHO OT/IMYAETCSI OT PacrpeZieieHds B TPEHMPOBOYHOM

c) Mogenb Hefo0OyueHa

d) Mogensb uzeanb-HO HaCTPOEHa

3amanue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue 13 rpefjio)KeHHbIX KOMOWHALMI He BbI30BYT OILIUOKY?
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]]

3ananue 18
Kakue CTpoK#H MO3BOJISIOT 0TOOpaTh 5 MepBhIX CTPOK AaTadpatiMa data (MHIEKChI TIOCIeJ0BAaTeILHOCTE urces oT 0 ¢ miarom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B Kakux ciydasix MoyKeT ObITh MCII0/Ib30BaHa CTyIeHYaTast PyHKIMS aKTUBaLN?
a) OrpezienuTs K CbeJOOHBIM WM HeCheA0OHBIM OTHOCUTCS TpUb?
b) Onpezenuth K KAKOMY U3 TpeX K1accoB (setosa, vercicolor, verginica) oTHocuTcst upuc?
c) PasgenuTh TEKCThI Ha HeWTpasibHbIe, HeraTUBHbIE U MOJIOKUTE bHBIE.
d) TlIpenckasats pa3Mep 3apabOTHOM TJIATHI CHiEL{HAIMCTa M0 OTIpe/ie/IeHHBIM MapaMeTpaMm.
e) Pa3genuTb M300pa’keHHs Ha COZIePrKaLLie U He COJieprKalllie OTKPBITHIA OrOHb.

3amanue 20
Kakoe 3HaueHMe MOKeT UMeThb B3BellleHHasi CyMMa BX0/J0B HelipoHa (Jj0 MCI0/Ib30BaHUsl aKTUBAL[MOHHON (QYHKL{N)
a) [-1,1]
b) [0,1]
o (-1,
d) (- o0,+ 00)

2.2. TunoBsble 3adHUA /I OIJ¢éHKH HAaBBIKOBOI'0 OGPHBOBHTEJIBHOI‘O pe3y/jabTdTad

[TpoBepsieMbIii 0Opa30BaTebHBIN pe3y/IbTar:

KO,Z[ 1 HaMMeHOBaHue

WH/IMKaTopa JOCTYKeHUS O6pasoBaresbHBIN pe3yibTaT
KOMIIEeTEeHIUU
OTIIK-2.3: Vcrniosib3yeT ocHOBHble | OOYYaroLIUiCs yMeeT:
MeTO/bI U TEXHOJIOTUU - arperupoBarsb, GUILTPOBATh, HACTPAKUBATh BeCa, BEIOUPAaTh K1accu(pUKaTopsbl,
HCKYCCTBEHHOT'O HHTEJI/IEKTa /11 | K/lacCU(ULIMPOBaTh, BU3yalu3UpOBaTh aHHble, CTPOUTD JlePeBbsl pellleHuit ¢
pellleHUs] TUIIOBBIX 3a/jau VICTI0/Ib30BaHNEM SI3bIKOB BbICOKOT'O YPOBHSI [IJIs1 pellleHus] HayYHO-TeXHUYeCKUX 3a/au B

ob6s1acTu npodeCCUOHAIBHOM /1eSITe/TbHOCTH;

3aganue 21

Otkpoiite Jupter notebook, co3spaiire ¢aiin lab2_<pama damumus>.ipyng (Harmpumep, lab2_tiuzhna.ipynb), mnopkmroumnre
6ubMoTekr numpy U pandas ¥ rpouTHTe AaHHbIe U3 (daiina StudentsPerformance.csv B gatadpeim sp.

[MonyuuTe pacrpe/esieHHe YUCIOBBIX BeJIMUMH flaTadpeliMa sp UCI0/b3ysi 6a30Bble MeTO/ibl BU3yanu3anuu 6ubamoreku pandas.




Wmnoprupyiite 6ubmmoTeky Seaborn. Hcrmone3ys uHTepdedc A1 TOATOHKH pErpecCHOHHBIX Mojefied K YCIOBHBIM
TIOZIMHO>KeCTBaM Habopa JJaHHBIX BbIBeUTE rpahuK yCrieBaeMOCTH 110 MaTeMaTHKe U UTEHHUIO C pa3Jie/IeHUEeM TI0 TOJTy.

3amanue 22

3arpysure Moaynu 6ubiotek numpay 1 matplotlib, a Takxxe Moy 6ubmoreku Scikit-learn, Heo6xogUMBIe 7171 pabOTEI C APEBOM
petienuii. M3 sklearn.datasetsparpy3uTe TecTOBbIN Habop iris. VI3yuute CTpyKTypy MoyueHHOro Habopa JaHHbIX. B Habope 150
9K3eMIIsIpoB ("'CTPOK" B MPUBBIYHOM HaM TePMHHOJIOTHH). KaXKIOMy 3K3eMIUISpy COOTBETCTBYeT UeThIpe UMC/IOBBIX aTpubyTa
(mMHa yaleMCTHKA B CM; IIIMPHHA Yallle/IMCTHKA B CM; JIJTFHA JieTleCTKa B CM; IIMPUHA JieTlecTKa B cM) 1 kiiacc (‘setosa’, 'versicolor',
'virginica'). T.e. maHHBI HaOOp IMO3BOJISIET PELIUTh 3a7lauy KaacCH(MUKAIMK, OTHECeHUSI pacTeHus "WpHuC" WCXO[s W3 IUPUHBI
JIETIECTKOB, /IJTUHBI Yallle/TUCTUKA U T.J. K OHOMY U3 TpeX KiaccoB. Co3faiiTe eMOHCTpaTUBHEINA Decision Tree KimaccugukaTop,
WCII0/B3ysl OFHOUMEHHBIN Kiacc n3 6ubmoreku sklearn u coxpanute ero B mepemeHHyto dt. [Insi pa3zesieHHs: MHOXKeCTBa Ha
TECTOBOE U TPEHHPOBOUYHOE UCIIONb3yHTe MeTof train_test split. OTobpasurenosyueHHOe/epeBOpeleHuArpaduIecK,
vcnonb3yiremeros plot_tree

3asmanue 23

3arpy3ute JjaHHbIE M3 BCTpOeHHOTo Habopa load_digits. TaHHbIe TpeACTaBsIOT 000k Habop M3 1797 PyKOMUCHBIX U300paXkeHHH
uudp pasmepamu 8 Ha 8. Kax/as KapTUHKa Mpe/CTaB/ieHa MaCCUBOM U3 64 3HaueHWH 1[BeTa [/ KaXKA0W sSUerKu U300paXkeHusl.
O6yuuTe fiepeBo pellieHul U MOyuuTe MpeAcKa3aHue Ha TeCTOBOM BhIOOpKe. Bu3yanusupyiite npefckasaHue, YKa)KUTe TOUHOCTb
Ji71d TIOJTyYeHHOT 0 JiepeBa.

3azmanue 24.

3arpy3uTe BCTpoeHHbIH Habop boston.

Habop fganHbIx boston npefcraeisieT coboii coBapb c Kiouamu data, target, feature_names 1 DESCR. Kimtouy data cootBeTcTByeT
MacCCHB CITUCKOB:

{'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 kaxkg0ii cTpouke 13 unc/IoBbIX 3HaueHWi. Baillia 3afiaua HaliTH orvcaHue KaXkoro U3 HuX. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 3T0 ypoBeHb NPECTYITHOCTU Ha YLy HaceseHusl.

IMocTpoliTe AepeBo pellleHUH, NpefcKa3bIBaloliee CTOMMOCTD JKU/IbSI 110 UMEIOIIMMCs JaHHBIM. O6paTuTe BHUMaHHe, CTOMMOCTD
JKUJTbsI - BeJIMUMHA HeTIpepbIBHasA, U JepeBo kKinaccudukarum DecisionTreeClassifier Ham He ogoiaét. st mpejcKa3aHus 3HauUeHust
1jes1eBOi (DyHKLIMM HY)KHO perpeccroHHoe fiepeBo DecisionTreeRegressor.

IMepebepuTe BCe JepeBbs Ha IaHHBIX boston 1O CeAyOMKUM TTapamMeTpaM:

MaKCHUMaJlbHasi ITyOrHa - oT 2 10 15 ypoBHei

MUHUMa/IbHOE YHUC/I0 TIPO0 Ay1st pasjenieHus - oT 2 1o 10

MHHHMaJIbHOe 4rciio Tipo6 B mcTe - ot 1 1o 10

OrobpasuTe syullve napaMeTpsl U JIyylilee jepeso.

3asmanue 25.

3arpy3ure BCTpoeHHEIH Habop boston.

W3yuute octanbHble aTpubyThI Knaccudukaropa. Co3paiite mogens RandomForestClassifier ¢ 15 gepeBbsiIMH ¥ MaKCHManbHOM
r/IyOWUHOM paBHOM 5 ypoBH:AM /1S AaHHBIX digits_load().

O6yunTe MoTyYeHHYIO MOZiesTb. BeInoymHUTe Npeficka3aHye. TlocunTaiiTe TOUHOCTS (SCore) A/Ist Jieca.

YKakuTe TPU CaMBIX Ba)KHBIX IapameTpa /sl [lepPeBbeB pelleHHWH B CO3ZaHHOM Jiecy, WCIO/b3ysl, HarlpuMep, aTpuOyT
feature_importances_.

YK-1.3: BripabatbiBaer | Obyuaromiuiics Biaajeer:

CTpaTeryio JeicTBUit AJis | - HaBbIKAMM HAITHCAHWs HeMPOHHBIX ceTel [yIsi pellleHHs] HAyYHO-TeXHMUECKHUX 337ad B
pellleH|ss  TIPUK/Ia/HBIX  337lay, | o6macTy CBOel podecCHOHaNTBHON JesTe/IbHOCTH;

HCIIOJTB3YS TEXHOJIOTUM | - HaBbIKAMU OOyYeHHs MOJeIM C WCIIONB30BAHMEM WHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTeJIIeKTa UHTeJUIEKTa.

-HaBbIKaMHM OL|eHKH KauecTBa paboTh! aropuTMa B 33ayax K/1acCU(UKaLMU U Perpeccuy.
OIIK-2.3: Vcnonb3yeT OCHOBHbIE
MeTO/|bl " TeXHOJIOTU1
WCKYCCTBEHHOTO WHTeJIZIeKTa [JJIsi
peleHust THITOBbIX 33/jau

1. Wcnonb3ynte cann StudentsPerformance.csv. BbiBeauTe CTPOKM C AaHHbIMU ObBy4aloLlnxcs,
KOTOpble He MpoxXoaounanm NoAroToBUTeEsNbHble Kypcbl (test preparation _course == None), HO
Habpann xoTsa 66l N0 ogHOMY K3 TecToB (Ntobomy) 6onbwe 90 bannos.IMnopTupynTe GMbINOTEKY
Seaborn. Nicnonb3ys meTton Implot() BeiBeanTe rpadmk ycrneBaeMoCTV N0 MaTEMATUKE N YHTEHMIO C
pasgoeneHneM no nosy.

2. WNcnonb3ynte cann StudentsPerformance.csv. BbiBeauTe CTPOKM C AaHHbIMU 0Oy4aloLIMXCS,
HabpaBWwKx B cymMme 3a Tpu TecTa b6onbwe 250 6annos.Umnoptupynte 6mubnmorteky Seaborn.
Moka>knTe Ha rpaduke cpefHnin 6ann No MaTemMaTrKe 418 OEBYLUEK U IOHOLIEN B 3aBUCMMOCTU OT
YPOBHSA 00y4eHuns.

3. OnpegpennTe, K KAKOMY U3 Tpex BUAOB MPUHAANEXNUT MPUC MO YEeTbIPEM YMUCIIOBbIM NapaMeTpam:
OJINHA YallenncTuKa, WUPMHa YalennucTuka, AVHa NenecTka v WUpunHa nenectka. 3arpysuTte
mooynam 6ubnmotek numpay wu matplotlib, a Takxe wmogynn 6mbnuotekn Scikit-learn,




10.

Heobxogumble onga paboTbl ¢ apeBoM pewleHuin. N3 sklearn.datasets 3arpy3snte Tectosbii Habop
iris. Co3pmanTe OepeBO pelleHUn Co c/enylwmMn napaMmeTpamMmn: MakcumanbHaa rnybuHa - 4
YPOBHSA, MUHUMaNbHOE 4nC0 06beKToB B ncTe - 4. OTobpa3nTe Nosly4eHHOe AepeBo peLleHnn
rpacpunyeckun, ucnonbsynTe meTton plot tree. BoinosiHUTe NpefcKka3zaHne OTHOCUTENbHO K/1acCoB, K
KOTOpPbIM NpUHaAnNexxaT AaHHble U3 TeCTOBOW BbIGOPKMU.
OnpepennTte, K KAKOMY N3 TpeX BUAOB NPUHAAEXUT UPUC MO YeTbipeM YMCI0BbIM NapaMeTpamMm:
ONINHA YallenncTuka, WUPMHa YallennucTuka, AvHa nenecTtka v WupmnHa nenectka. 3arpysuTte
Moaoynm 6ubnmotek numpay wun matplotlib, a Takxe w™mogynn 6ubnuotekn Scikit-learn,
Heobxogumble ansa paboTbl ¢ ApeBoM pelwleHuin. N3 sklearn.datasets 3arpy3nTte TecToBbii Habop
iris. Co3panTe OepeBO peweHuin Co cnepyrlnuMm napamMeTpaMn: MakCMMasbHOE KOMYeCTBO
Y310B - 3, MUHUMaJIbHOE 4Y1C/1I0 06bEeKTOB AN1a pa3neneHns nucta - 6. OTobpasnte noaydyeHHoe
JepeBo peweHUn rpaguyeckn, ucnonblynte ™Meton plot tree. BoinonHuTe npepackasaHue
OTHOCUTENbHO KNAaCCOB, K KOTOPbLIM MPUHaANEXaT faHHbIe U3 TeCTOBOW BbIOOPKMU.
OnpepennTte, K KAKOMYy U3 Tpex BUAO0B NPUHALNIEXUT NPUC NO YeTbipeM HYNCSI0BbIM NapamMeTpam:
OJIMHA YawenucTuka, WUpUHa JYawenucTumka, gJvHa nenectka M WUpuHa nenecTtka. 3arpysnTte
moaoynm 6ubnmotek numpay wu matplotlib, a Takxe w™mogynn 6ubnuoteknm Scikit-learn,
HeobxoauMble ans paboTbl ¢ ApeBoM pelwleHUin. N3 sklearn.datasets 3arpy3nTte TecToBbii Habop
iris.. Cospante u obydute mopenb RandomForestClassifier ¢ 10 pepeBbsiMU. BbinonHuTe
npeackasaHne OTHOCUTEJNIbHO KJ1aCcCoB, K KOTOPbLIM MpuUHaasiexaT AaHHble N3 TeCTOBOW BbIBOPKU.
Moc4mTanmTe TOYHOCTb (score) oaa Noay4YeHHOW MoLesnn.
3arpy3uTte moaynam 6ubnmotek numpay n matplotlib, a Takxxe mogynm 6ubnnotekn Scikit-learn,
Heobxogumble ansa paboTbl ¢ ApeBoM pelwleHuin. N3 sklearn.datasets 3arpy3nTte TecToBbii Habop
iris. Co3ganTte n obyynte mogens RandomForestClassifier ¢ MakcumanbHo ranybnHon gepeBbes -
7. BbinonHuTe npepckasaHWe OTHOCUTEJIbHO KJacCOB, K KOTOPbIM MpUHaANe)kaT OaHHble 13
TecToBoW BbIbOpKU. MocynTanTe TOYHOCTb (accuracy) s noay4eHHOW Mogenu.
NmnopTupynTe Habop paHHbIX load digits, conepxawmin 1797 nsobparkeHnin pyKonUCHbIX Lndp
pa3smepamu 8 Ha 8. Pazgenute Habop Ha TPEHNPOBOYHbLIN N TECTOBLIM B nponopuum 85/15.
Busyanusnpyinte nepsble WeCTb 06BHEKTOB N3 TPEHMPOBOYHOIro Habopa.
MocTporiTe HEMPOHHYIO CeTb, COCTOSALLYIO M3 Tpex C/0eB: BXOAHOr0, CKPbITOrO M BbIXOLHOrO.
BbinonHUTe npefcKasaHue 1 oueHnTe ero KayecTso.
NmnopTupyinTe Habop paHHbIX load_digits, copepxawmin 1797 nsobpa>keHuin pyKonucHbIX Lngp
pa3mepamun 8 Ha 8. Pazgennte Habop Ha TPEHNPOBOYHLIN U TECTOBLIN B nponopumnn 75/25.
MocTporiTe HEMPOHHYIO CETb, COCTOSALLYIO M3 TPex C/0EeB: BXOAHOrO, CKPbITOrO M BbIXOLHOrO.
BbinonHUTe npefcKkasaHue n oueHnTe ero Ka4yecTBo.
HanuwwnTte knacc Neuron, BbINOJHAKOLWNA PYHKLNN MCKYCCTBEHHOIO HEMPOHA, Ha BXOA OOJIKHbI
nofaBsaTbCH Beca, CMelleHne, N 3Ha4YeHUsa BXOLOB HelpoHa. B kavyecTBe hyHKUUM aKTuUBaLuUn
ncnonb3ynTte cmrmonay:

A= L1

1+e”

HanuwuTte knacc Neuron, BbINOSHALWWIA YHKLNN UCKYCCTBEHHOIO HENPOHA, Ha BXO[ AOJIKHbI
nofaBaTbCsA Beca, CMeleHne, U 3Ha4YeHUs BXOLO0B HeilpoHa. B KavyecTBe YHKLMM aKTUBALUU
NCMNoNb3ynTe rnnepboINYeckuini TaHreHc:

than(z)zL_ZZ—l
1+e

BYeoNo A WN =

el el
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2.3. IlepeueHb BOIIPOCOB /ISl HOATOTOBKH 00y4YaOIUXCA K MPOMEXYTOYHOH aTTeCTallui

WckyccrBenHbIi nHTeneKT. OCHOBHBIE MoHATHS V.

MaiivHHoe obyueHue.

C'nybokoe obydeHwe.

OO6yueHue ¢ yunuTesneM v 0e3 yuureis.

OCHOBHBIE MOHATHS aHa/M3a JaHHbIX. JJaHHbBIe, MO/Ie/b, 06paboTKa JAaHHBIX.
MeTo/010THUeCKH e TIPUHLMITBI aHATH3bI IaHHBIX.

Llenu, 3Tarbl, METOb! ¥ TEXHUKY aHa/IM3a [JaHHBIX.

@ubTpaLys rpyNnyupoBKa U arperaius AaHHbIX.

Busyanusarys JaHHbIX.

. Busyammusanus gansbix B Phyton.

. Busyamm3arus B Pandas.

. Bubmuoteku Seaborn u Matplotlib

. Pemaroiue fepeBbsi: OCHOBHBIE TIOHSTHSI.

. 3apaua knaccudukanmu.

. HepeBbs pemieHuii. OCHOBHbIe ITapaMeTphl JiepeBa.
. JepeBo pellieHuii B 33/jauyl perpeccuu.

. MeTtog 6mmKaHImMx cocenei.




18. KoHuemnuus ciay4yalHOro jeca.

19. CnyuaiiHas BEIOODKa TPEHUPOBOUHBIX 06pa3LIOB.
20. YcpenHeHue NMPOTHO30B.

21. TIpobneMa nepeoOyueHusl.

22. TuneioumboK: true negative, false positive.

23. MeTtpuku KauectBa Mmofienu: Precision, Recall, F1 score.
24. TectupoBanue ROC AUC.

25. HeiipoHHble ceTH.

26. McKyccTBeHHbIe HEHPOHBIL.

27. ®@YHKUUM aKTUBALIUU HelpoHa.

28. TlepuenTpoH.

29. OO6yueHMe HEHpOHa.

30. T'papgueHTHBI CITyCK.

31. IpobseHue 11ara npy rpaJUEHTHOM CITyCKe.

32. CroxacTUueCcKui rpafMueHTHbIN CITyCK.

33. Merto/ HaCKOpeMHIIIero CIycka.

34. HeiipoHHas CeTb.

35. OpHocnoliHasi Mojienb.

36. CBepTouHbIe HEIPOHHBIE CETU.

37. CBEpPTOUHBIN C/I0H, C/I0H MMOABLIOOPKH, TOJTHOCBSI3HBIN CJIOH.
38. Lleneast pyHKLUS.

39. 3apauu pacrio3HaBaHus 00pa30B.

40. Knaccudukariysi 00beKTOB.

41. Tlouck n3obpakeHust o obpasmy.

3. MeTouuecKe MaTepHaJibl, ONpe/e/siolye npoueypy U KpUTepHu oLleHUBaHUS
c(opMHUPOBAHHOCTH KOMIIeTeH{Hi NPH MPOBe/leHNH NMPOMe)XXyTOUYHOI aTTecTaliu

KpnTepnn (l)OpMI/IPOBaHI/Iﬂ OLI€HOK IT10 0TBE€TAM Ha BOMPOCHI, BBINMO/IHEHUK TE€CTOBbIX 3a,anm‘/'1

- OLeHKAa «OT/IMYHO» BBICTAB/SETCS OOyuarolemMycs, eCId KOIWYeCTBO IPABU/bHBIX OTBETOB Ha
Borpockl coctassisieT 100 — 90% ot obirero o6b€Ma 3a/JaHHBIX BOTIPOCOB;

- OL|eHKA «XOPOII0» BHICTAB/IsIETCS] 00yUaroleMycsi, /i KOJIMUeCTBO NPaBU/IbHBIX OTBETOB Ha BOTIPOCHI
—89 — 76% ot 0b111ero 06bEéMa 3aJaHHBIX BOTIPOCOB;

- OILleHKa «y/0BJIETBOPHUTE/JBHO» BBICTAB/SIETCS O0ydYaroIeMycsi, eCd KOJIMUeCTBO TPAaBU/IbHBIX
OTBETOB Ha TeCcToBbIe BONpockl —75—-60 % oT o611jero o6bEéMa 3a/laHHBIX BOMIPOCOB;

- OL|eHKAa «HEeY/|0BJIeTBOPUTE/IbHO» BbICTAaB/ISETCS 00yuaromemycs, eci KOJIMYeCTBO TPABUIbHBIX
oTBeTOB — MeHee 60% OT 0611jero 06bEMa 3a/]JaHHBIX BOTIPOCOB.

Kpurtepuu (popMupoBaHusi 0LIEHOK 10 pe3y/IbTaTaM BBINO/THeHHs 3aJaHu

«OT/IMYHO» — CTaBUTCA 3a pabOTYy, BHITIOJTHEHHYO TOJTHOCThIO 6€3 OLTMO0K M HeZI0UETOB.

«Xopo1o» — CTaBUTCS 3a PaboTy, BBITIOJIHEHHYO MOJTHOCTBIO, HO TIPU HAaJIM4MU B Hell He 0osiee ofiHOM
Herpy0oii oIMOKY U OZJHOTO HezjoueTa, He OoJiee TpexX HeZJOUETOB.

«Y [10B/IeTBOPHUTE/IBHO» — CTABUTCS 32 paboTy, ec/ii 00yJaroIUiCs TIPaBU/ILHO BBITIOHUI He MeHee 2/3
BCel paboThl WM JOMyCTUI He Oosiee oHOM rpy6o¥ OIMOKKM U BYX HeZOUeTOB, He Oosiee oHOM rpyOo¥ U
0JjHO Herpy0oii obKy, He Gosee Tpex HETPyObIX OMMOOK, 0O/fHOM Herpy0oi OmMOKY 1 BYX HEJOUETOB.

«Hey/10B/1IeTBOPHUTE/IBHO» — CTaBUTCS 3a PabOTy, €C/Id YUC/I0 OMOOK M HeJJOUeTOB TIPEBBICUIO HOPMY
IJIs1 OLIEHKU «Y/JOBJIETBOPUTEILHO» W/TA TIPABUJIBHO BBITTOJTHEHO MeHee 2/3 Bceil paboThl.

Buobi owubok:

- e2py0Oble OWUOKU: He3HaHUe OCHOBHbIX NOHSIMUll, Npasua, HOPM; He3HaHUe NpueMo8 peuleHusl 3aday;
owubKu, noKasblearoujue HenpasuibHOe NOHUMAHUE YCA08USsl NPEONOHCEHHO20 3A0aHUS.

- Heepybble owubKu: HemouHocmu ¢popmMyauUpo8oK, onpedeneHull; HepayUOHANbHbIL 8bIOOP X00a peleHUs!.

- Hedouembl: HepaYUOHA/IbHble NpUeMbl 8bINOAHEHUsl 3a0aHUsl; 0mOe/bHble N02PewHOCmuU 8 hopmynuposke
8b180008; HeOPpedCcHOe BbINOAHEeHUe 3a0aHUS.

Kputepuu (popmupoBaHus O1jeHOK 10 3aUeTy

«3auTeHOo» — CTY/IeHT [JeMOHCTPUPYeT 3HaHHe OCHOBHBIX pa3/iesioB NpOrpaMMbl U3y4aeMoro Kypca: ero
0a30BbIX TIOHATHH U (yHAaMeHTa/lbHBIX TIpoOsieM; mpuobpen HeoOXOAWMbBbIe YMEHHSI U HAaBLIKH, OCBOWII
BOIPOCHI TIPAKTUYECKOTO NTPYMeHEeHHs MTOTyYeHHbIX 3HaHWH, He [JOMyCTH/T (aKTHYeCKHX OIIMOOK NP OTBeTe,
[OCTaTOYHO TMOC/Ie[loBaTe/IbHO W JIOTUYHO U3j1araeT TeOpeTUYeCKWM Marepuas, [JoIyckas JIMIIb



He3HauWTe/IbHble HapylleHWs M0C/1e/j0BaTe/IbHOCTU U3/I0KEHUsI 1 HEKOTOPble HETOUHOCTH.

«He3auTeHo» — BBICTaB/ISIeTCS B TOM CJlyyae, KOr/la CTYZeHT JeMOHCTpUpYeT ()parMeHTapHble 3HaHUS
OCHOBHBIX Pa3/[e/IOB MTPOrpaMMbl U3y4aeMoro Kypca: ero 6a30BbIX MOHATHI 1 QyH/AaMeHTa/lbHbIX TIpobsieM. Y
3K3aMeHyeMOoro c/1ab0 BeIpaXkeHa CIIoCOOHOCTh K CAMOCTOSITE/IbHOMY aHa/TUTHUECKOMY MBIILIIEHUI0, UMEOTCSI
3aTpyJHeHUs B U3/I0)KEeHUM MaTepuana, OTCYTCTBYIOT He0OXO/IMMble YMEHHs] U HaBBIKH, [JOMYIIleHbl TPyObIe
OIMOKM W He3HaHWe TEePMUHOJIOTHM, OTKa3 OTBeYaTh HA [OTIOJHUTE/bHBbIE BOIPOCHI, 3HAHHE KOTOPBIX
HEeoOXO0ZMMO /ISl TT0/TyYeHHsI TT0JI0XKUTEeIbHOMN OIeHKH.
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