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Conepxxanue

ITosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepraibl, ONPEAeSIONe TPoLUeaypy U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



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

®DopMBbI TPOMEKYTOUHOM aTTecTaluu: 3a4€T, 7/ CEMECTp

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

Kon HHIANKATOpa JOCTUKECHUA
Kon n HanmeHoBaHNE KOMITCTCHITUH

KOMITCTEHIINU
VYK-1: CriocoOeH oCyIIecTBIsATh KpUTHIECKUI aHau3 MPOOIEMHBIX CUTYaluii Ha OCHOBE VK-1.3: BeipabateiBaer
CHCTEMHOTO 1T0JIX0/1a, BEIPA0aThIBATh CTPATETHIO ICHCTBUN CTpaTeruto feicTBuil At

peuieHus NpUKIagHbIX 3a1a4,
HCIIOJIB3YS TEXHOJIOT NN
HUCKYCCTBEHHOT'O MHTEJIJIEKTA

OIIK-10 CriocobeH GpopMyITHpoBaTh U PeIIaTh HAYYHO-TeXHUIEeCKHe 3a1a4n B o0actu ceoeir | OIIK-10.2 Mcnons3yer
npodeccroHaNbHOM AeATeTPHOCTH OCHOBHBIE METO/IBI 1 TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUIEKTA IS
pCIICHNUS TUIIOBBIX 33124

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJIbTaATAMU 0CBOCHHS 00pa30BaTeIbHOI POrpaMMbl

Koz 1 HaMMeHOBaHHWE HHIUKATOPA O1LeHOYHbIE
PesynbTarhl 00y4YeHH s [0 JUCLUILIMHE
JOCTHKEHHSI KOMIIETEHIIH MaTepuabl
YK-1.3: BripabateiBaet crpareruto | OOyvarouuiicst 3HAeT:
ACUCTBUM IS PCIICHNSA NPUKITANHBIX 33714, | - gjaccuuKalMIo 3a1a4, pelIaeMbIX METOIAMH Bonpocsr (Nel -
WCTIONB3Ysl  TEXHOJNOTHM  MCKYCCTBEHHOTO | yeiycCTBEHHOTO HHTEIUIEKTA; Nel0)
HHTCIICKTa -METPHUKH OIIEHKH KaueCTBa MOJIENEH U aJIrOPUTMOB;

OOyJaronmiics ymeer:

BHIOpaTh IMOAXOMSIIYI0O METPUKY /IS OLEHKM KadecTBa | 3ajmanus 7-10
MOJIEJIU U aJTOPUTMA.

OO6yyaronuiics BJiajeer:

HaBBIKAMH OLICHKH KauyecTBa pabOThl aIrOpUTMa B 331a4ax | 3aganus 7-10
KJIacCH(MKAIIMU M PETPECCHH.

OIIK-10.2 Ncnonp3yeT ocCHOBHBIE MeTOIbI M | OOyuaromuiics 3HaeT: Bompocer  (Nell -
TEXHOJIOTUM HMCKYCCTBEHHOI'O MHTEJUIEKTA | - OCHOBHbBIE METObI MAlIMHHOrO 00ydueHwus, mporecchl u | Ne20)
JUTSL PEIIICHUS THITOBBIX 33724 CEpBUCH IO 00pabOTKe JAaHHBIX W BHIPAOOTKE pelIeHUI B

obnactu HpO(I)eCCPIOHaHLHOﬁ JCATCIBHOCTH,

- KOMINICKC TCXHOJIOTHYCCKHUX pemeHHﬁ, I/IMI/ITI/IpyIOH.[I/Iﬁ
KOIrHUTHBHBIC (l)yHKIII/II/I YCJIOBCKA H HOBBOJ’IHIOIIII/IfI apu
BBITIOJIHEHWHU 3aJa4 JOCTUTATh PE3YJIbTAThl, COIIOCTABUMBbIC
C pe3ysibTaTaMu HHTGHHCKTyaﬂBHOﬁ JCATCIBbHOCTHU

4EeJI0BeKa;

OOyJaronuiics ymeer: 3ananus (Ne21 -
- arpermpoBaTh, (UIBTPOBaTh, HAacTpauBarh Beca, | Ne25)

BBIOMpATH KJ1accu(pUKaTOpPHI, KJIacCU(HUITIPOBATE,

BU3YyaJln3UPOBATh JaHHbIC, CTPOUTH JIEPEBbS PEIICHUI C
UCIIOJIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JJISI PEILICHHS
HayYHO-TEXHUYECKHX 3aJ7a4d B 00IaCTH MpodecCHOHATBHON
JIeITeIbHOCTH; HaBbIKAMHM HANHMCaHWs HEHPOHHBIX ceTel
JUISL pELIeHUs] HAyYHO-TEXHUYECKHX 33124 B 00J1aCTH CBOEeH
npodeccrHoHAIBHO e TeIbHOCTH;

- HaBbIKAMH OOYy4YEeHHS MOJAENH C HCIIOJIb30BaHUEM
MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.
OOyuaronuiics Bjageer: Samanus (Ne 1- Nel0)




- HaBBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEICHUS
HAyYHO-TEXHWYECCKMX  3aJa4y B  00JacTd  CBOCH
PO eCCUOHANTBHOM NeSITEIBHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJJIEKTA.

[TpomexyTouHas arTecTanus (3K3aMeH) MPOBOJAUTCS B OJHOM U3 CICAYIONINX (HOPM:
1) oTBeT Ha OWIIET, COCTOSIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUii;
2) BeinoaHenue 3aaannii B DMMOC Caml YIIC.

[TpomexxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJTHOU U3 CIEAYIOIUX (hopM:
1) cobecenoBanue;
2) seinonHenue 3aganuit B YMMOC Caml YIIC.

2. TunoBbiel KOHTPOJIbHBbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI IVIl OLIEeHKH 3HAHMII, yMeHHUIl, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3yOIINX YPOBeHb ¢OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 33)13HI/IH) AJisi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjbTara

[TpoBepsiemblii 00pa30BaTENIbHBII pe3yNbTaT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMHU

OO0pazoBaresbHbII pe3ysbTaT

VYK-1.3: BrpabatreiBaer crpateruto | OOydarommiics 3HaeT:

€)

JercTBUi OIS PEIICHHS | - KnaccudMKaLMIo 3a4a4, PELIaemMblX METOAAMM UCKYCCTBEHHOTO MHTE/I/IEKT];
HpI/IKJ'[aI[HLIX 3aJa4, I/ICHOJILSYSI -MeTPUKUN OUEHKUN KayeCTBa MOAe}'IeVI 1N anropnuTmos;
TEXHOJIOTHH HCKYCCTBEHHOTO
MHTEJUIEKTa
3amanue 1
MarmuaHoe 00yueHHe —
a) crenuaIM3UpOBAaHHOE MPOrPAMMHOE pelieHue (Hid Habop PelIeHH i), KOTOpOe BKITIOYAeT B ce0sl BCe MHCTPYMEHTHI IS
W3BJICUYCHHS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) osra rpynnuposka 00bexToB (HabmoneHuii, COOBITHIT) Ha OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) Habop JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEICTABISACT CO00H ydaeOHbIN MprMep, COePIKAIIN 3aIaHHbIH BXOJHOH HAO0P
JTAaHHBIX, H COOTBETCTBYIOIIII eMy NPaBUIIBHBIA BEIXOJHON pe3yIIbTaT
d) mnoapaszieneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YUYAION[M METOJbI MOCTPOSHHS AllTOPUTMOB, CIIOCOOHBIX 00yYaThCs HA
JTAaHHBIX
3aganue 2
Cpenu npeioKeHHbIX 3a/1a4 MAIIMHHOTO O0YUeHHUST YKQXKUTE 33/1a4l PErpeccun
a) Tlowck HeraTHBHBIX OT3BIBOB Ha (DIJIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢bunbTpanuu cama
c) Tlpezackasanue cpoka OKyMaeMOCTH MPOEKTA
d) TIIpeackazaHue pIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHMYECKUX TPAH3AKIIU
3aganue 3
K 6ubnmorexam ananmu3a naHHbX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3amanue 4
Kakwe u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnu u 3umbabBe?
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"")

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

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOILEAYP KOJHMYECTBE BapHaHTOB. OLIEHOYHEIC
CpEICTBa MOJUIEKAT aKTyaldM3allldd C YY4eTOM pa3BHTHS HAyKH, OOpa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



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

3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alropuT™Me ciydaiHoro yeca - Random Forest
a) UroroBbIM NmpeAcKa3aHHEM MOJIENH SBISCTCS MPeACKa3aHHe CIy4aHoro AepeBa
b) Tlapamerpsl st Kamoro aepeBa (TTyOHHA, MUHEMATIBHOE YHCIIO0 0OPA3IoB B JINCTE U T.I.) BLIOUPAIOTCS CITydaitHo
€) Kaxmoe nepeso B jecy Mojydaet CiIydaifHbli Mo qHA00p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CIyYaliHBIM 00pa3oM
e) TlpezckasaHue MOIEIH - yCPETHEHHBIC IPEACKAa3aHus IEPEBbEB

3ananue 6
Kakoii aTpuOyT 0TBE4aeT 32 MUHHMAJILHOE YHCIIO 00pa3loB B JIUcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiiCHIs?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTe BEpHBIC YTBEPKACHHS O BIMSHHUHU NapaMETPOB PEIIAIOLICTO IEPEBbsl Ha NepeodyueHne
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHINS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TECHACHIHSA K IEPEOOyICHHIO
d) TI'myOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaUeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYUCHHUIO

3aganue 9

Kakoii knaccudurkarop He0OX0 MO HCIIOIB30BATH IS MPEICKA3aHuUsI pa3Mepa 0J00PEHHOT0 KPeIuTa 1Mo 3aJaHHBIM mapaMerpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTE BEPHBIC YTBEPIKICHUSI O JICPEBbAX PEIICHHH.
a) YeM MeHbIlle CBOUCTBO gini, TeM OJJHOPOJIHEE MPUMEPHI B JTHCTE
b) cBoiicTBO gini onpenensieTcst TOMBKO VIS JIMCTHEB, HO HE JIJISL y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37ie
d) mnapamertp gini, BO BCEX JIUCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-2.3: Hcmoms3yer ocHOBHbIE | OOydarommuiics 3HaeT:

METObI A TEXHOJIOTUH | - OCHOBHBIC METOJIBI MAIIMHHOTO OOYYEHUsI, IPOIIECCHl U CEPBHCHI IO 00pabOTKE JTaHHBIX U
UCKYCCTBEHHOTO MHTEJUICKTa I | BeIpaOOTKE penieHuil B 001acT Mpo(heccnonanbHOM AeaTeIbHOCTH,;
pCHICHUS TUIIOBBIX 3a/1a4 - KOMITJIEKC TeXHOJIOTHYECKUX PEIIeHUH, IMUTHPYIONUNI KOTHUTUBHBIE ()YHKIINH YEJIOBEKA U

H()TSBOJ'[F[}OLIJ,I/II\/‘I IprU BBINOJIHECHUHU 3adad JAO0CTUraTb PpeE3YyJbTaTbhl, COIIOCTABUMBIC C
pe3ylibTaTaMn I/IHTCHHCKTyaHbH()ﬁ JCATCIIBHOCTU YCJIOBCKA,

Bamanne 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITyd9aifHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CIy4ailHOTO Jieca YBEIUYNBACTCS MPOMOPLUOHATBEHO KOJIHYECTBY AEBEPEB B JIECY.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupHUKaLuu

3ananue 12
OTMeThTe BepHBIE YTBEPIKICHHS
a) RandomizedSearchCV Haxogut ydinyro KOMOMHALIMIO TAPAMETPOB [UIA JIEpEBA PEIICHHIA
b) RandomizedSearchCV paGotaer GricTpee, yem GridSearchCV
¢) GridSearchCV HaxomuT Jydlryr0 KOMOHHAIMIO apaMETPOB JUIA JIEpEBa, M3 TEX 3HAUYEHHWH MapaMeTpoB, YTO ObLIH
nepeaansl
d) RandomizedSearchCV nmaet Gosee TouHOe npenckasanue, uem GridSearchCV




3aganue 13
BeiOepure U3 crmcka 3a1a4u KiacCupuKarum:
a) pasgenuthb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK 1 COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 33 [aHHBIM ITApAMETPaM
C) paszenuth rpubbl Ha CheI0OHBIE U ATOBUTHIE
d) crpynmmpoBarh TEKCTHI IO UX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeTbTe BEpHBIC YTBEPKICHUS
a) B kavecTBe HepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJI30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIBHBIC
NPU3HAKA
b) epeBss perienuit MOTYT peliaTh 3a1a4y KIacCH(GHUKAILMU C TPOU3BOIBHBIM YHCIIOM KIIACCOB
€) UYewm meHnsblne 3HayeHue min_samples leaf Tem Tounee OyayT nmpeacka3aHus Ha TPCHUPOBOYHOH BBIOOPKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3aganue 15
Ob6yuaromias Beibopka (X_text, y_test) aTo —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOIYUYECHHOTO JepeBa PEIIeHuMi
C) BrIOOpKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMIYUIIEH MOJEIIH U3 MHOXKECTBA MOJIeeit
d) MHOXecTBO LeNeBbIX 3HAYCHUI ISl TaHHOTO Habopa JaHHBIX

3amanue 16
[Tpu 0OyueHnn HEKOTOPON MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJIbIIast
pa3HUIAa MEKIY 3HAUCHHSIMA METPUK Ha TPEHHUPOBOYHOM U TECTOBOM BhIOOpKax. O 4eM 3TO MOXKET TOBOPUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIpE/ICICHHS B TPCHUPOBOIHOMN

€) Mogaenpb Hemo000yUYeHA

d) Mogeip ugeanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeioxKeHHbIX KOMOMHAIINI HE BHI30BYT OLINOKY?
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]]

3ananue 18
Kakwue cTpoku Mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK natadpaiiMa data (MHAEKCHI MOCISI0BATEILHOCTD unces ot O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B xakux ClIydasax MOXET 6I)ITI) HCIOJIb30BaHa CTynneH4aTas (byHKI_[I/ISI aKTI/IBaL[I/II/I?
a) Onpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IPU0?
b) Omnpenenurs kK KakOMy U3 TpeXx KiIaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS HpHC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpenckasaTh pa3Mep 3apabOTHON MIATHI CIIEIUATUCTA 110 ONPEEIEHHBIM ITapaMeTPaM.
e) Pasgenuts n300paXkeHHs Ha COJIEPIKAIIME U HE COJICPIKAIIUE OTKPHITHIN OrOHb.

3amanue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEHpOHa (10 UCTIOIB30BaHMUS aKTUBAITMOHHOMN ()YHKITUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- o0,+ )

2.2. TunoBbIe 3aJaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTEJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTEeNbHBIN pPe3yabTAaT:




KO[[ 1 HAMMCHOBAHUC

HHIUKATOpa JOCTHIKEHHS O0pazoBaresbHbIA pe3ysbTaT
KOMIIETEHIIUU
OIIK-2.3: Ucnomb3yeT ocHOBHBIE | OOyJaromuiics ymeer:
METOBI X TEXHOJIOT MM - arpernpoBaTh, GUIBTPOBATH, HACTPAUBATH BECA, BEIOMPATH KIIACCU(HUKATOPEI,
UCKYCCTBEHHOTO MHTEIUIEKTA ISl | KIAacCH(HUINPOBATh, BU3yaTH3UPOBATh JaHHBIE, CTPOUTH JEPEBbS PEIICHUH C
pelLleHNs TUIIOBBIX 3a1a4 HCIIOJIb30BAHUEM SI3BIKOB BBICOKOI'O YPOBHS IJI PELICHUS HAYYHO-TEXHUYECKHUX 3a1a4 B

o0nacTu npo)eCCHOHATBHOMN EATCIBHOCTH;

3aganue 21

Otkpoiite Jupter notebook, cosnmaiite daitn lab2 <pama dQamunus>.ipyng (Hampumep, lab2 tiuzhna.ipynb), mnoakmrouunte
6ubmmoTexkn numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4unTe pacnpeneneHne YUCIOBBIX BEIHYHMH AaTadpeliMa Sp UCTIoNb3ys 0a30BbIe METO/IbI BU3yalu3auun Oubinorexu pandas.
WNmnoptupyiite Ombmmoreky Seaborn. Hcmomp3ys wuHTepdeHC I TMOATOHKHA PETPECCHOHHBIX MOJENell K  yCIOBHBIM
HOAMHOXECTBaM Ha0opa JaHHBIX BEIBEIHUTE IPaUK yCIeBAGMOCTH 110 MaTEMaTHKE M YTCHHUIO C Pa3IeIeHUEM I10 MOIy.

3amanue 22

3arpysure Moaynm 6ubnroTek numpay u matplotlib, a Takxkxe moxynu Oubmmorexu Scikit-learn, HeoOXoauMBbIe TSI pabOTHI C IPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsIit Ha0Op iris. M3ydaure cTpyKTYpy TOIy4eHHOTO Habopa maHHBIX. B Habope 150
9Kk3eMIUTSIpoB ("'CTPOK" B MPUBBIYHON HaM TepMHUHONOTHH). KaXI0My 3K3eMIUIAPY COOTBETCTBYET YETHIPE YHCIOBBIX aTpudyTa
(ITMHA YalIeTUCTHKA B CM; NIMPHHA YAlISIHCTHKA B CM; JITHHA JICTIECTKA B CM; [IIMPHHA JIeecTKa B cM) 1 Kiacc ('setosa', 'versicolor',
'virginica'). T.e. naHHBIH HaOOp MO3BOJIIET PELINTH 33ady KiIacCU(PHKAIMM, OTHECEHHs pPacTeHus "MpHC" UCXOAS U3 LIMPHHBI
JICTIECTKOB, JIJIMHBI YalICTUCTHKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosmaiite nemoncTpaTiBHbIN Decision Tree knmaccugukatop,
UCTIONB3Ysl OMHOMMEHHBIH Kiacc u3 O6ubimoteku sklearn u coxpanute ero B mepemenuyro dt. Jns pasjeneHus MHOXECTBA Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe MeTon train test split. OToOpasuTe mNoONydYeHHOE AEPEBO pPEUICHUH rpaduyecky,
ucnonb3yiite meron plot_tree

3aganue 23

3arpys3urte JaHHBIE U3 BCTPOEeHHOTO Habopa load digits. JlanHBIe peacTaBistoT coboi Habop u3 1797 pyKOMHUCHBIX N300paskeHUH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HAYCHHH IBETa I Ka)XXIOW STYCHKH M300paKCHUS.
OOyunTe 1epeBo peUICHUH U MOIyYUTe MIPEACKa3aHue Ha TeCTOBOH BbIOOpKe. Busyanmsupyiite npenckasanue, yKaKuTe TOYHOCTD
JULS TIOJTy94EHHOTO JIepeBa.

3anmanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

HaGop mannbix boston npejcrasiisieT co0oii coBaps ¢ kiouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYeT
MaCCHB CITFICKOB:

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

B kaxmoii ctpouke 13 uncioBeIx 3HaueHMA. Bama 3amaua HaliTh onmucanre Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 310 ypOBEHB MPECTYITHOCTH HA JTyITy HACEIICHUS.

IoctpoiiTe nepeBo pemieHwid, IpeACcKa3bIBAIONIee CTOMMOCTD JKIIIbS [0 UMEIOIIUMCS NaHHBIM. O0paTHTe BHUMaHHE, CTOMMOCTD
JKHIIBS - BEJIMYMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He mogoiaét. s npeacka3aHus 3HAUCHHS
1eNieBoit (yHKIIMK HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha JaHHBIX bOSton IO CIIEAYIOLIUM ITapaMeTpaM:

MaKCUMaJbHasg ITyOuHa - OT 2 10 15 ypoBHeit

MUHHMMAaJIBHOE YHCII0 P00 A7 pasaeneHus - oT 2 o 10

MUHHMMAaJIBHOE YHCII0 Tpol B ucte - oT 1 10 10

OT00pasuTe TydvIue mapaMeTpsl U JIydlee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyuure ocranbHble aTpuOyThl kinaccudukaropa. Cosnmaiire mogens RandomForestClassifier ¢ 15 nepeBbsiMu M MakCHMalIbHOM
TIyOMHOH paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0yuuTe MONy4eHHYIO MOJIeih. BrimoHnTe npeackaszanue. [locauralite TOYHOCTH (score) ISt Jieca.

VYKaxuTe TpH CaMBIX BaXXHBIX IapaMeTpa Uil JEPEeBbEB pEIIeHHH B CO3JaHHOM JieCcy, HCIIOJIB3YS, HalpuMep, aTpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuaromuiics BJIajieeT:

CTpaTeruro HeﬁCTBHﬁ JUIA - HaBBIKAMH HAITMCAHUS HeﬁpOHHBIX ceTen A pEUHICHUSA HAYYHO-TEXHUYCCKHUX 3adad B
pelieHus  NPHMKJIAAHBIX  33/1a4, | 00JacTH cBoeil MpohecCHOHAILHON eI TebHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBIKAMHM OOY4YEHHSI MOJIENM C WCIIOJIb30BAaHHMEM HHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJUIEKTA.

-HaBBIKAMH OLICHKH KauecTBa pabOThl JITOPUTMA B 331a4aX KIACCU(PHKAIIMH M PErPECCHUH.
OIIK-10.2 Mcnonp3yeT OCHOBHBIE
METObI u TEXHOJIOTUH
HCKYCCTBEHHOTO WHTEIUIEKTA JUISA
pELICHUsSI THIIOBBIX 3a/1a4




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BoiBeante CTPOKM € AaHHbIMM OOYyYalOLWLMXCA, KOTOPble He Mpoxoauamn
noArotoBuTenbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsysa metoa Implot() BbiBeanTe rpadmKk ycnesaemoctu no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ucnonbsyite dainn StudentsPerformance.csv. BbiBeante CTPOKM € aHHbIMM 06yYatowmxca, HabpasLUMX B Cymme 3a TpuU
Tecta 6onbwe 250 6annoB. Umnoptupyiite 6ubanoteky Seaborn. MokaxuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.
OnpeaennTte, K KAKOMy U3 Tpex BMAOB NPUHALNEKUT MPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJIMHA YalleUCTUK],
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PELUEHUI CO CneayoWwMMMN NapaMeTpammn: MakCMmManbHan rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNC0 06BEKTOB B iUCTe - 4. OTObpasuTe NosyYeHHOE AEPEBO peLleHul rpaduyeckm, UCNoNb3ynTe MeTos,
plot_tree. BbInonHUTE NpefCcKa3aHWe OTHOCUTE/IbHO KACCOB, K KOTOPbIM MPUHAANEKAT AAHHbIE U3 TECTOBOW BbIOOPKM.
OnpefennTte, K KAKOMy U3 TPex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paiTe AepeBO peLleHnn co CneayroWwmMmmn napameTpaMmm: MakCMMaibHOE KOIMYeCTBO Y3/108 - 3,
MWHUMaNbHOE YMCO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasuTe NoayvyeHHOE AEpPeBO pelleHul rpaduyecki,
ncnonb3ynte meton plot_tree. BoinonHUTe npesckasaHMe OTHOCUMTE/IbHO K/AcCoB, K KOTOPbIM NMPUHAA/EKaT AaHHble U3
TECToBOM BbIBOPKU.
OnpeaennTte, K KAKOMy U3 Tpex BUAOB NPUHALNEKUT MPUC MO YETbIPEM YMCIOBLIM NAapaMeTPaM: AJIMHA YaLWeINCTUKA,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumbie gna pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TeCcToBbIN Habop iris.. Co3aalite n obyumte mogenb RandomForestClassifier c 10 gepeBbamun. BbinonHUTe npeacKasaHune
OTHOCUTE/IbHO KNAacCoB, K KOTOPbIM MPUHAANEeXaT AaHHble U3 TecToBOW BbIGOPKM. MocunTaiTe TOYHOCTL (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynu 6mbnmotek numpay u matplotlib, a Takke moaynu 6ubnmotekmn Scikit-learn, Heobxogumblie ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe u 0byunuTe mopenb
RandomForestClassifier c makcumanbHow rnybuHoin aepeBbes - 7. BbinosHUTE npeacKkasaHne OTHOCUTE/IbHO K1accoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOW BbIOOPKU. MocumnTaliTe TOUHOCTH (accuracy) gna NoayyeHHOW Moaenu.
UmnopTtupyiite Habop paHHbIX load_digits, cogepawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumm 85/15.
Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CIOEB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.
MmnopTupyite Habop gaHHbIX load_digits, cogepskawmit 1797 nsobparkeHnit pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinoNHWTE NpeacKkasaHue u
OLEeHWTE ero KayecTso.
Hanuwwute Knacc Neuron, BbINOAHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUNAY:

1

1+e*
Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOA AO/KHbI NOAABAaTbCA Beca,
CMeLLeHMe, N 3HAaYEeHUA BXOAOB HelpoHa. B KauecTBe GpyHKLMM aKTUBALLMW UCMONb3YITE rTMNepb0oIMYecKnin TaHreHC:

2
than(z) = m -1

0.
1.
12.
13.

RPOoo~NoOR~WNE

2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIUXCsl K POMEKYTOUYHOM aTTecTalNu

HckyccrBennslil naTemnekTr. OcHoBHbIe noHsATUs NI
MammHHOe 00ydeHue.

I'my6oxoe oOy4enue.

OOyueHme ¢ yunuTeneM U 0e3 YIUTes.

OcHOBHBIE TIOHSATHUS aHAJIM3A JAaHHBIX. JlaHHBIE, MOJIENb, 00paboTKa JaHHBIX.
MeTooIoTnYecKre MPUHITUTIBI aHATU3HI JAHHBIX.
emu, sTamnsl, METOBI U TEXHUKH aHATN3A JAHHBIX.
OubTpanysi TPYINIUPOBKA U arperamnus JaHHBIX.
Busyanuzanus qaHHbIX.

Busyanuzanus nanseix B Phyton.

Busyanmzanus B Pandas.

Bbubnunorexn Seaborn u Matplotlib

Pewaromiye nepeBbsi: OCHOBHbIEC TOHATHUS.




14. 3anmaua kiraccupUKaIHH.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.
16. JlepeBo perieHHi B 331241 PErPECCHH.

17. Meron 6mmKalInX coceei.

18. Konmemnmus ciay4aiHoro jeca.

19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpemHeHHe IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6oK: true negative, false positive.

23. Merpuku kauectBa Mojenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMW aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOy4eHne HEHWpoHa.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.

32. CroxacTHYeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas cets.

35. OpHocnoitHas MOJIENb.

36. CBepTouHbIC HEPOHHBIE CETH.

37. CBEpTOUHBIii CIIOH, CII0H IOABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast QyHKIHS.

39. 3anmaum pacnosHaBaHUs 00pa30B.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIy.

3. Meroauyeckue MaTepuaJbl, onpeaessiioiuye Npoueaypy U KpUuTepuu oueHnBaHUs
copMHPOBAHHOCTH KOMIIETEHMIA TPH MPOBeAEHUHU MPOMEKYTOYHOM aTTeCTAIUN

Kpurepun ¢popMupoBanus 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUI

- OIIEHKa «OTJMYHO» BBICTABISIETCS OOYYAIOIIEMYCS, €CIIM KOJUYECTBO TNPABWIIBHBIX OTBETOB Ha
Bornpockl coctaniseT 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABISETCS 00YJarOIEMYCsl, €CJIM KOJTMYECTBO MPABMIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot ob1iero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKA «YIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOyYarOMEMyCs, €CJIM KOJIMYECTBO IPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —/5—60 % oT 00111ero o6bEMa 3a1aHHBIX BOIPOCOB,;

- OILICHKA «HEYI0BJIeTBOPHUTEIbHO» BBICTABISIETCS OOYYAIOIIEMYCs, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmMupoBaHusi olieHOK 1O pe3yJibTaTaM BbINOJIHEHHUSA 3aJaHUil

«OTINYHO» — CTAaBUTCSA 32 pabOTY, BHIITOJHEHHYIO MOJHOCTBIO 0€3 OMIMOOK U HETOUETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMM B HEW He Oosiee 0OJIHOM
Herpy0Oo# olMOKH M OIHOTO HeJoueTa, He OoJiee TpeX Hel0ueTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyarouuiicsi MpaBUILHO BBINOJIHUI HE MeHee 2/3
Bceil paboThI MM TOMYCTHI He Oojiee 0JHOW rpyOoi OmMOKM M JABYX HEI0YETOB, HE Oojiee OAHOI rpyboil u
OJIHO Herpy0Ooit onoOKu, He 6oJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOl OMIMOKY U IBYX HEJOUETOB.

«Heyn0BJ1IeTBOPUTEJIBHO» — CTaBUTCS 32 PabOTY, €CIM YUCIO OUIMOOK M HEAOYETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJIETBOPUTEIHLHOY WUITU TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubox:

- epybvie owuUbOKU. He3HaHUue OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OwUOKU, NOKA3bIEAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUA.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHATbHBIL 8b100D X00A PeueHUsl.

- He0ouemyl: HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbIE NOZPEUHOCU 8 YOPMYIUPOBKE
86160008, HEOPEIHCHOE GbINONHEHUE 3A0AHUSL.



Kpurepun ¢popmMupoBaHusi OLEHOK MO 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3/elIoB MPOrPaMMbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAIBHBIX MPOOJIEM; MPHOOPEN HEOOXOAUMBbIE YMEHHS M HABBIKH, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS ITOJIyYeHHBIX 3HAaHUH, HE TOMYCTHI (PaKTHUECKUX OIIMOOK MPU OTBETE,
JIOCTaTOYHO TIOCJICAOBAaTEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUA IMOCICAOBATCIIBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIydae, KOTJla CTYJCHT JEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeIOB MPOTrPaMMBbI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOTr0 CJIa00 BhIpaKeHa CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY aHAJTUTUYECKOMY MBIIUICHUIO, HMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpualia, OTCYTCTBYIOT HCO6XOI[I/IMBIG YMCHUSA U HABBIKHU, OJOITYIICHBI FPY6BIC
OomKMOKH ¥ HE3HAHHE TEPMHUHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOM OIICHKHU.



