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Coneprxanue

IlosicauTenbHAS 3aIHCKA.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI MIIM WHBIE MaTepHalIbl 7Sl OIICHKH 3HAHUM, YMEHUN, HAaBBIKOB M (HJTH)
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIOMIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIICTCHITHH.

MeTtoaudeckre MaTepuabl, ONPeAeSIONIie MPOLUeaypy U KPUTEPUH OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPHY MTPOBEACHUH MPOMEXYTOYHOW aTTECTAIINH.



1. llosicHuTEALHAA 3aIMCKA
Lenp nmpomMexyTOYHOU aTTeCTallMM — OLIEHUBAHUE MPOMEKYTOUHBIX M OKOHYATEJbHBIX PE3YJIbTATOB
O6y‘~IeHI/I$[ I10 JAUCIHUIIIINHE, O6CCHG‘~H/IBaIOHII/IX ITOCTHUIXCHHUC rmaHpreme pGSYJ'II)TaTOB OCBOCHUA
00pa3oBaTeNbHON MPOTrPaMMBI.

DopMBbI MPOMEXKYTOUYHOH aTTECTAIMU: 3a4eT ¢ OLeHKOM, 4 cemMecTp

Ilepeyenb komMneTeH Ui, GopMHUPYyeMBbIX B Mpolecce OCBOCHUS TUCIIUIIUHbBI

Kox manmkaTopa qOCTmKeHAS
Kon n HanmeHoBaHue KOMITETEHIINHA

KOMITETCHIINN
ITK-3: Cniocoben pazpabatbiBaTh rpapudeckuil qu3aitH narepdeiica, MpoeKTHpoOBaTh I1K-3.3: Mcrionb3yeT MeToa5!I
TMIOJTE30BATENILCKHIE HHTEP(EHCHI IO TOTOBOMY 00pa3ily MM KOHLEIIUH HHTepdeiica HCKYCCTBEHHOT'O HHTEJUICKTA

(MamHHOTO 00yYeHMHS) U
aHanmu3a OOJNBIINX JAHHBIX JIIS
peIICHS TPUKIIAIHBIX 32149

Pe3yabTaThbl 00y4eHus M0 JMCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYEMBIMH pe3yJbTaTaMHi 0CBOCHHS 00pPa30BaTeJIbHOI IPOrPpaMMBbI

Kon 1 HauMeHOBaHKE HHAUKATOpa OueHouHbIe
Pe3ynbraThl 00y4YeHUS 10 TUCIUILIIMHE
JOCTHXXCHUS KOMIICTCHIINN MaTepuaJibl
IIK-3.3: Ucnonssyer Mmeronsl | OOyuaromuiics 3HaeT: Bompocsr (Nel -
HUCKYCCTBEHHOTO HHTEJUIEKTa (MAIllMHHOTO | OCHOBHBIE METO/IBI MaITMHHOTO o0yuenus; | Ne20)
00yueHus) ¥ aHanu3a O0JIBIIMX JAHHBIX JUIA | KIACCH(PUKAIMIO 3a/ad MANIMHHOTO OOYUYCHHS, METPUKH
peLIeHNs MPUKIIaIHBIX 3a/1a4 KayecTBa Mozend; (YHKIUM H METOAsl OHOIMOTEeKH

Pandas: query, tail, sample, head; meTonsr punpTpanun u
arperanyy JaHHBIX; IPU3HAKH NepeoOyUICHHOCTH MOJICIH;
MeTo b1 Oubsmotek sklearn, seaborn, matplotlib u numpy.

OOyyarouuiicst ymeer: 3ananus (Ne21 -
arperupoBath MaHHbIe cpeacTBamu Python; BemommsTe | Ne25)

GuIbTpanuoo AaHHBIX cpeacTBamMu Python; HacTpauBath
BeC HeWpoHHa, BBHIOMpaTh THUO Kilaccudukaropa B
3aBUCHMOCTH OT TOCTaBIICHHOW 3a/lauy; BU3yaJH3UPOBATh
JaHHBIe cpenctBamu  Ombimorexk  pandas, seaborn,
matplotlib;

BBITIOJIHATh MHOTOKJIACCOBYIO KJIACCU(HKALUIO METOJaMHU
o6uoanorexu sklearn;

CTPOUTH JIEPEBbsl PpEIICHHHA ¥ BBINOJIHATH 10 HUAM

IIpecKa3zaHue.

OOyuaronuiicst Bjaajeer: 3anaHus (Ne  26-
HaBbikaMu nocTpoeHus JepeBa peleHui; Ne30)

peanmusanuy anroputMa ciydaiiHoro Jjeca (Random

forest);

HaIlMCaHUsl HEMPOHHBIX CETEH;
00y4eHHsI MOJCIIH.

[TpomexyTouHas aTTecTanus (3a4eT ¢ OIICHKO) MPOBOAUTCS B OJTHOM U3 CleAyromux Gopm:
1) oTBeT Ha OUIIET, COCTOSIIMIA U3 TEOPETUUECKUX BOIIPOCOB U MPAKTUUECKUX 3aJaHHIA;
2) seinonnenue 3aganuit B OMMOC Caml YIIC.



2. TunoBbIe' KOHTPOJIbHBIE 3aJaHUS WJIH HHbIEe MATEPHAJIBI /151 OLleHKU 3HAHWI, yMeHHUIi, HABbIKOB
U (WJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YIOIIHUX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIM I

2.1. TunoBbie BONPOCHI (TeCTOBBIE 3aJaHMs) /IJIA OLIEHKU 3HAHMEBOI0 00Pa30BaTeJILHOI0 pe3y/ibTaTa

[IpoBepsieMsblii 00pa3oBaTeNbHBIN pe3yIbTAaT:

Kon n nanmenoBanue HHAWKaTOpa

OO6pa3oBaTenbHbIN pe3yabTaT
JOCTHXKCHHUA KOMIICTCHIIMHN

OIIK-5.2: Hcnonesyer metoabl | OOyyaromuiics 3HAET:

HCKYCCTBEHHOTO MHTEJJIEKTA | OCHOBHBIE METOJbI MAIIMHHOTO OOy4YeHUs; KiacCu(UKAIMIO 33Ja4 MalIMHHOTO O0Yy4eHHS;
(MamMHHOrO 00yY€eHHUs) U aHAJIU3a | METPUKH KadecTBa Mojeid; QYHKIWM W MeTonpl 6ubnmorekn Pandas: query, tail, sample,
OOJBIIMX JAaHHBIX 1 pemeHus | head; merompl (GUIBTPALME W arperalyH JAaHHBIX; PU3HAKH MEPEeOOyICHHOCTH MOJCIH;
TIPUKIIATHBIX 3219 MeTozpl OnbmmoTek sklearn, seaborn, matplotlib u numpy.
3ananue 1
MainmHHOe 00y4YeHne —
a) CHeUUaJIM3MPOBaHHOE IPOrPaMMHOE pelIeHHe (WM Habop pelieHuii), KOTOpoe BKIOYaeT B ce0sl BCe WHCTPYMEHTHI IS
W3BJICYCHHsI 3aKOHOMEPHOCTE! U3 CHIPBIX JTAaHHBIX
b) orta rpynnuposka 00sekToB (HabumoaeHnii, COObITHI) Ha OCHOBEJAHHBIX, OIMCHIBAIOIIUX CBOWCTBA OOBEKTOB
Cc) Ha0Op MaHHBIX, KaXXIas 3aliCh KOTOPOTO IPEICTAaBISAET COO0I ydeOHBI NpHMeEp, COACpKAIIWi 3aJaHHBIA BXOIHOW
Ha0Op JaHHBIX, U COOTBETCTBYIOIINH €My IPABIIIEHBIN BEIXOAHOW PE3yIbTaT
d) mnozapaszeneHre UCKYCCTBEHHOTO MHTEIUIEKTa M3YUYaIOIIMH METOJBI MOCTPOCHHUS AJITOPUTMOB, CIIOCOOHBIX 00y4aThCsl Ha
JaHHBIX

3ananue 2
Cpeau npeIUIoKeHHBIX 3a/1a4 MAIIHHHOTO O0YyUeHHUsI YKKUTE 33/1a4i PEerpeccuu
a) Ilouck HeraTMBHBIX OT3HIBOB Ha (PUIIbM Ha caiiTe KWHOKOMITaHHU
b) Anroput™m QuIBTpaK ciama
c) Ilpexnckasanue cpoka OKynaeMOCTH IIPOEKTA
d) Ilpenckazanue prIHOYHON CTOMMOCTH KBAPTHPHI
e) IloHcKk MOIICHHHUYECKUX TPAaH3aKIHI

3ananue 3
K 6ubmroTekam aHamu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3ananue 4

Kakue u3 nepedynciieHHbIX KOMaH [ BEPHYT JaHHbIe Uit Poccun u 3umbabdse?
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

OTMeTbTe BEpHBIE YTBEPIKACHHS 00 anropuTMe ciy4aiiHoro jeca - Random Forest
a) MroroBbIM npejckazaHueM MOJICIH SIBISIETCS TPE/ICKa3aHue CIIy4aiHOro iepeBa
b) IMapamerps ans KaxxIoro aepeBa (TIIyOnHA, MUHIMAIbHOE YUCIIO 00pa3IoB B IUCTE U T.J.) BRIONPAIOTCS CITydaifHO
¢) Kaxnoe nepeBo B necy momydaer cry4aifHbIH TOAHA00D JaHHBIX
d) Ywucno nepeBbeB B Jiecy BHIOMpPAETCS CIydaifHBIM 00pa3oM
e) Ilpenckazanue Monenu - ycpetHEHHBIE MIPEICKAa3aHMs IePEBHEB

3ananue 6

Kakoii arpuOyT 0TBE4aeT 32 MUHUMAJILHOE YHCIIO 00pa3loB B JIUCTE?
a) min_samples leaf
b) max_depth
¢) min samples split

! TlpuBonsTcs THUIOBBIE BOMPOCHI M 3ahaHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIE I MPOBEAEHHS ATTECTAI[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.



d) min_impurity decrease

3amanne 7
Kaxoit aTpuOyT 0TBEe4aeT 3a MUHMMaJIbHOE YHCIIO 00pa3LoB B y3Jie AT pa3aesieHus ?
a) min_samples leaf
b) max depth
c) min_samples split
d) min_impurity decrease

3amanne 8
OTMeTbTe BepHbIC YTBEPIKACHHS O BIMSHHUM MMapaMeTPOB PEIIAOIero IepeBbs Ha epeodydeHne
a) UYewm MeHbIme 3HaueHHe min_samples_split, TeM MeHbIIE TEHACHIHA K IEPEOOyUCHHIO
b) Uewm mensIe 3Ha"ueHNE min_samples_leaf, TeM MeHbIIE TEHISHINS K IEPEOOYUCHUIO
¢) Uem MenblIe TTyOnHa AepeBa, TEM MEHBIIIE TEHACHINUS K IEpPeoOyUCHHIO
d) I'myOuna nepeBa HHKaK HeE BIMSET HA €T0 MepeoOyUEHHOCTD
e) Uem MeHblIe 3HaueHue napamerpa max_leaf nodes, TeM MeHbIIIEe TEHACHINUS K 1EPEOOYIECHHIO

3amanne 9

Kakoii kiaccudukarop HeOOXOIHUMO HCITOIL30BATh IS MPEICKa3aHus pa3Mepa 0J00pEHHOr0 KPEauTa 0 3aaHHBIM apaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxker ObiTh HcnioNb30Bal U DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeTbTe BEpHBIC YTBEPIKACHHS O JICPEBbSIX PEIICHHUI.
a) YeM MEHBIIIEe CBOWCTBO gini, TeM OAHOPOIHEE ITPUMEPHI B JIHICTE
b) CBOWCTBO gini ONpeneNnseTcs: TOIBKO AJIsl JIUCTHEB, HO HE IS Y3JIOB
C) CBOWCTBO samples yka3bIBaeT Ha KOJMYECTBO IPHMEPOB B y3JIe
d) mapamerp gini, BO BCEX JUCTHAX OIDKECH MMETh OMHAKOBBIC 3HAUCHIS

3ananue 11
OTMeThTe BepHbIE YTBEPXKICHUS O CIIy4aifHOM Jiece
a) d4eM OoJbIe AEPEBLEB B JIECY, TEM JIy4llIe KaueCTBO MpPe/ICKa3aHUs
b) BpeMst HACTPOHKH U pabOTHI CIyYaifHOTO Jieca YBEIHMUMBACTCS MPOMOPLUOHAIBHO KOINYECTBY JEBEPEB B JIECY.
C) CIy4ailHBIN JeC IPUMEHUM JJIs peIICHHs 3a1a4 perpeccun
d) ciywaiiHBIi Iec IPIMEHUM JUTS PEIICHHS 33/1a9 KITacCH(UKAINN

3ananue 12
OTMeThTe BEPHBIC YTBEPIKACHHS
a) RandomizedSearchCV naxoaut nydiryto KOMOWHALIUIO TAPAMETPOB IS JIepeBa pelieHu
b) RandomizedSearchCV pabotaet OnicTpee, uem GridSearchCV
¢) GridSearchCV HaxomuT mydmrylo KOMOWHAIMIO MapaMeTpoB Ui JEpeBa, M3 TEX 3HAYCHUH MapaMeTpoB, YTO OBLTH
TepeIaHbl
d) RandomizedSearchCV maet 6onee TouHoe mpenckazanue, yem GridSearchCV

3ananue 13
Bribepure u3 criucka 3a1a4n KiIacCH(UKAIIH:
a) pasgenuTh mo Ghororpaduu )KUBOTHBIX Ha KOIIEK U COOAK
b) mpenckazaTh CTOMMOCTH KBAPTHPHI MO 33JAHHBIM MTapaMeTpam
C) pa3aenuTh TprObI HA ChETOOHBIE U STOBUTHIC
d) crpynnupoBaTh TEKCTHI IO UX IMOIMOHAIBLHON OKpacKe

3amanue 14
OTMeTbTe BEpHBIC YTBEPKACHHS
a) B kadectBe mepeMeHHBIX U1 00y4eHHS AepeBa MOTYT OBITh HCIOJIb30BaHbl KaK KOJMYECTBEHHBIC, TaK M KaTETOpHUANIbHBIC
NpU3HAKA
b) JlepeBbs perieHuid MOTYT pelarh 33/1a4y KiaccH(pUKauy ¢ MPOU3BOIBHBIM YHCIIOM KIIACCOB
¢) UYem menbmie 3HaYeHne min_samples leaf Tem Tounee OyayT mpeackasaHus Ha TPEHUPOBOYHOI BEIOOPKE
d) Yewm mensblue 3Hayenue min_samples leaf Tem TouHee OynyT npenckasaHus Ha TECTOBOH BBIOOPKE

3amanue 15
Ooyuatonias BeiOopka (X _text, y_test) aTo —
a) BpIOOpKa, M0 KOTOPOI HACTPAMBAIOTCS ONTUMAIIBHBIC TIAPAMETPHI JIepeBa
b) BrIOopka, M0 KOTOPOit OLIEHUBAETCSI KAUECTBO MOIYUYSHHOTO JIepeBa PeLICHUH
c) Bribopka, Mo KOTOPO# OCYIIECTBIIICTCS BEIOOP HAMIYYIIICH MOJICIIN U3 MHOXKECTBA MOJICIeH
d) MHOXeCTBO LENEeBBIX 3HAUCHNUH IS JAHHOTO HAbopa TaHHBIX




3ananue 16
[Ipu 0oOydeHn HEKOTOPOI MOAETH Ha TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BEIOOpKE, OITy4eHa OoJIbIIas
pasHUIa MEXy 3HAUCHUSIMH METPUK Ha TPEHUPOBOYHON M TECTOBOM BBIOOPKaX. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mopenp nepeoOyueHa

b) PacnpeneneHne TaHHBIX B TECTOBOW BBIOOPKE CHIILHO OTIHYACTCSI OT PACTIPECICHHUS B TPEHUPOBOYHON

c) Mogens HenOOOYUEHa

d) Mogens uneanbHO HacCTpOEHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 ra 20. Kakue u3 npeanoXeHHbIX KOMOHHAINI HE BBI30OBYT OLIHOKY?
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
Kakwue cTpoku mo3BOJSIOT 0TOOpATh 5 MEpBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIE0BATEILHOCTE uncen oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciydasx MOXeT OBbITh UCIIONIb30BaHa CTyIeHYaTast (PYHKIHS aKTUBAIUN?
a) OmnpenenuTth K Che0OHBIM WIH HECHETOOHBIM OTHOCHTCS TprU0?
b) Omnpenenuts K KAKOMY M3 TPEX KJIaccoB (setosa, vercicolor, verginica) OTHOCHTCS Upuc?
¢) Pasgenuth TEeKCThI HA HEUTPANTbHBIC, HETATHBHBIC M MOJOKUTEIbHBIC.
d) TIlIpenckasats pazMep 3apaOOTHON TUIATHI CIICIIHATUCTA TIO OIIPEICIIEHHBIM ITapaMeTpam.
e) PasmennTh n300pakeHHs HA COAEPXKALIME U HE COJEPIKAIFe OTKPBITHINA OrOHb.

3ananue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEHPOHa (IO MCIOJIb30BaHUS AKTUBAI[HOHHON (YHKITUH )
a) [-1,1]
b) [0,1]
c) (-1,1)
d) (-o0,+ )

2.2. TunoBble 321aHUA JIS1 OLIEHKU HABBIKOBOI0 00pa30BaTeIbHOI0 pe3yJibTaTa

[IpoBepsieMslii 00pa3oBaTeNbHBIN pPe3yIbTAaT:

Kon u HanmeHnoBanue
HWHJIMKATOpa JOCTHIKEHUS OO6pazoBareabHbINA Pe3yabTaT
KOMIICTCHIIN N

IIK-3.3: HUcnonab3yeT MeTobl OOyuaronuiicst ymeert:

HCKYCCTBEHHOT'O MHTEIUIEKTa arperupoBarh JIaHHbIe cpeacTBamMu Python; BEIIONHATE GUILTPALUIO JAHHBIX CPEJICTBAMHU
(MamyHHOTO O0YYEeHMS) U Python; HacTpauBaTh Bec HeHpOHHA; BEIOMPATh TUT KilaccuukaTopa B 3aBUCUMOCTU OT
aHanu3a OOJBIIMX JaHHBIX JJIS MOCTaBJICHHOI! 3a/1a4K; BU3YyaJIM3UPOBaTh JJaHHbIE cpeAcTBaMu Onbnmorek pandas, seaborn,
pelIeHus IPUKIIAAHBIX 33134 matplotlib; BRIOTHITE MHOTOKJIACCOBYIO KIacCH(PHUKAIMIO MeTonaMu ondmmnorekn sklearn;

CTPOUTD AEPEBbS PEUICHUH U BBIOJIHSITH 10 HUM IPEACKa3aHHuE.

3ananue 21

WmmnopTupyiite Habop naHHBIX brain_networks. [ 3arpy3ku ucrnonbs3yiite 0MOIMOTEKY seaborn n KOMaHIy

seaborn.load dataset('brain_networks').OTBeTbTe, CKOJIBKO CTOJIOIOB B 3TOM Habope. B mosie oTBeTa

BBEJIUTEC YHCIIO O0e3 MpoOesoB.

Ortsert: 63

Samanue 22

Wmnoprupyiite Habop maHHBIX brain_networks. Jlms 3arpy3kum  wucnonp3ydTe OmOmmoTeky seaborn W KOMaHIY
seaborn.load dataset('brain_networks'). OTBeTbTe Kakoe 3Ha4YeHHE HAaxXOAWTCA B s4elke naracera ¢ HHAEKcamu 34, 577
CkomnupyiiTe OTBET B MOJIE HIKE.

Ortser: -0.06777933984994887

Samanne 23
Wmnoprupyiite  Habop  madHbix  diamonds. JIns  3arpy3Kkd  HCHONB3yiiTe  OHOIMOTEKYy seaborn W KOMaHAy




seaborn.load dataset('diamonds'). Ckonbko OpuumanTtoB opranuku Very Good B 3ToM Habope? 3a orpaHky OTBEYaeT CTOJOeI]
‘cut’. CKommupy#Te OTBET B ITOJIC HUXKE.
Otser: 12082.

3amanue 24.

Wmnoprupyiite  Habop  manHbix  diamonds. [ns  3arpy3ku  ucmonb3yiiTe  OmOnmMoTeky — seaborn M KOMaHIy
seaborn.load dataset('diamonds'). KakoB cpenumii Bec 6prutnanToB opranuku Very Good B 3Tom Habope? 3a orpaHky oTBedaeT
cronberr ‘cut’, 3a Bec cronber ‘carat’. CKOMUPYITE OTBET B MOJIE HUXKE.

Ortset: 0.806381

Bamanne 25.

Wmnoprupyiite  Habop mamHbiXx diamonds. [nms  3arpy3kd  HCHONb3yiite  OmOiIMOTeKy seaborn W KOMaHAY
seaborn.load dataset('diamonds'). OT6epurte ToIBEKO OpMILTHAHTHL ¢ orpaHKoi Premium. CKOJIBKO CTOWT MOCICTHUA OPIIUIHAHT B
NoJTy4eHHOM Habope? 3a orpaHKy oTBevaeT crojber ‘cut’, 3a eHy CTOJIOeN

“price’. CKonupy#Te OTBET B MOJIE HIXKE.

Ortser: 2757
[IK-3.3: Hcnonezyer wmetoasl | OOydaronuiicsa Biageer:
HCKYCCTBEHHOTO MHTEIIEKTa | HaBblkaMu MOCTPOCHHUS JIepeBa PeHICHHH.

(MamuHHOTO o0OyueHwus) U | HaBpikamu peanmu3aliiy aroputMa ciaydaiaoro jgeca (Random forest)
aHanu3a OOIbLIMX JAHHBIX A4 | HaBbIKaMu HarMCaHWS HEWPOHHBIX CETEH.
peLICHHs IPUKIAIHBIX 33139 Hapbikamu 00y4YeHHs MOJICIIH.

3ananue 26

3arpy3uTte naHHble W3 BcTpoeHHoro Habopa load digits. Coznaiite kiaccudukaTop, co CISIyIOUIMMH IapaMeTpaMH JepeBa:
MaKcHMallbHas TITyOHHa - 5 YpOBHEH, MUHIMAIBHOE YHCI0 OOBEKTOB B JIHCTE - 4.

Paznenute mosy4yeHHbIE JaHHBIE HA TPEHUPOBOYHBINA M TECTOBBIN HaOOpHI AaHHBIX, 75% u 25% cooTBercTBeHHO. IIpenckaxkure
KJIaCChI, K KOTOPBIM MPHHAMJICIKAT TaHHBIC U3 TECTOBOU BRIOOPKH, COXpPaHUTE PE3yNbTaT MpelicKa3aHuil B iepeMeHHyto predicted.

3ananue 27

3arpy3uTe BCTPOCHHEIH HAbop boston.

HabGop manubix boston mnpencrtaBisier coboii cimoBaph ¢ kimodamu data, target, feature names u DESCR. Kirouy data
COOTBETCTBYET MacCHUB CITHCKOB!

Ucnonp3ys amroput™m cruydaiiaerii nec (random forest) Cosmadite momens RandomForestClassifier ¢ 20 nepeBpsiMu 1
MaKCUMaJIbHONH TIIyOWHOW paBHOW 5 ypoBHAM i HaHHBIX. OOy4HWTe MONyYeHHYI0 MOJETh. BBINMONHUTE NpeacKa3aHue.
[ocunraiiTe TOYHOCTH (Score) I jieca

3ananue 28

Wmmnoprupyiite Habop manueix Fashion MNIST (nanneie 6ubnmorekn keras), comepxammii 70 000 m3o0paskeHHi 31€MEHTOB
OJIC)K/IbI B TPAJALMSIX CEPOro, B pa3penieHun 28x28 nuKceaed.u NpoYTUTe AaHHble/

Pa3nenurte Habop Ha TPEHUPOBOYHBIH U TECTOBKIN B mponopiuu 85/15.

Busyanusupyiite nepbie AecCsITh OOBEKTOB U3 TPEHUPOBOYHOTO HAbOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSIIIYIO U3 TPEX CIOEB: BXOJHOI'0, CKPBITOIO ¥ BBIXOJHOTIO..

3amanue 29

Ckauaiite nannsbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). J{ns ckaunBaHus HEOOXOIUMO MIPONTH MPOICTYPY
perucrpanuu. Pacakyiite apxuBhbI train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJOr'e€ CO CBOUM IPOEKTOM.

B karanore train co3naiite nBe manku cat u dog. PazHecuTe n3o0pakeHMs: U3 Karajora train 1o BHOBb CO3JIaHHBIM ITanKaM. Bbl
MOXET caenath 370 BpyuHyro (0 OamnoB) wim nporpammuo (1 Gamr) wcmonb3ys Meronbl sizbika Python. Bam monamoGurcs
O6ubIMoTEKa 0S U METO/BI CTPOK.

CrenepupyiiTe AaTacera U3 H300paxkeHHid UCTob3ys MeTos oubnroTeku keras ImageDataGenerator.

C nmomomrsio merona flow_from_directory co3maiite reHepaTop JaHHBIX Ha OCHOBE M300paXCHUH M3 KaTajora.

HUccrenyiiTe momy4deHHBIN TeHepaTop. BeBenuTe Ha 3kpaH, nu3ydute Gopmy.

[IpoBenure obpartHyto oneparyo. Busyanmmsupyiite nepsble MTh 00bEKTOB U3 MOJIYYEHHOT0 Habopa AaHHBIX.

Pacmenute nmeronuecs 1aHHbIe Ha TpH Habopa (train,test,validation), b0 ucnonb3yiTe naHHbIE U3 apXuBa test, TOATOTOBUB MX
COOTBETCTBYIOIIUM 00pa3oM.

CamocTosTeNIbHO co3/1aiiTe 1 00y4YnTe HEWPOHHYIO CETh JUIA Pa3IMYeHUs! KOIEeK U cobak (1o mpuMepy JadopaTopHOi 5, yacTs 2).
JloGeliTech TOYHOCTH MOJICITH Ha BAIMAAIIMOHHONM BEIOOpKE He Hibke 80%

amaunne 30

Peanmsyiite ximacc Neuron OCYMIECTBITIONINHA BBITONHeHHE (QyHKIH =x1*wl+x2*w2 +... +xnwn+b (1), roe X — 3HauYeHHS,
MTOJTAaHHBIC Ha BXOJ, W - Beca BXOJIOB, a b - cMelieHne. B kadecTBe (DyHKIMM aKTUBAIMH HCIIOJIB3YHTE CUTMOUIY. Y OCAUTECh, YTO
CO3JIaHHBII BaMH HEHpOH padoTaeT. [yl 3TOr0 caMOCTOSTENBHO 3a/aiiTe Beca W CMEUICHUS M 3HAYCHHS BXOAOB U IIPOBEPHTE
OTBeT.

CobepuTe 13 HEMPOHOB MPOCTEHIIYIO HCKYCCTBEHHYIO CETh, COCTOAIIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIN CIIOH — 3TO JT000H CI0H MEXAy BXOAHBIM (TIEPBBIM) CJIOEM CETH M BBIXOAHBIM (TIocieaHuM). CKpPBITBIX CIIOEB MOXKET
OBITh HECKOJIBKO!




2.3. IlepeyeHb BONPOCOB 1JIsl NOATOTOBKH 00y4aKOIIUXCS K MPOMEKYTOYHOM aTTeCTAMI

HUckyccrBennslit naTemmiekt. OcHoBHBIE MOHATHA W
MamuHHOe 00y4eHue.
I'myGokoe oOydeHme.
OOyueHue ¢ yuuTeaeM U 0e3 yUuTersl.
OCHOBHBIE TIOHATHSI aHAJIM3a JaHHbIX. JlaHHbIe, MOJe)b, 00pabOTKa JaHHBIX.
MerTo/j00rHYeCKHe TIPUHIIMITBI AHAIN3bI JIaHHBIX.
Llenu, sTarmbl, METObl U TEXHUKH aHAIIM3a JaHHbBIX.
OunpTparys TpyNINUpPOBKa U arperanus JaHHBIX.
Busyanu3zanus 1aHHbIX.

. Busyanmmsanus manabx B Phyton.

. Busyammsanus B Pandas.

. bubmmorexkn Seaborn n Matplotlib

. Pemaromye nepeBbsi: OCHOBHBIE OHSTHSI.

. 3anava knaccudukamm.

. JepeBss perenuii. OCHOBHBIE TTapaMeTphI IepeBa.

. JlepeBo pelieHni B 3aJa4l PErPECCUH.

. Meron Ommkaiimmx coceneii.

. Konuenuus cinyvaitHoro neca.

. Ciydaiinast BBIOOpKa TPEHHPOBOYHBIX 00pa3LoB.

. YcpenHeHue nporHo3osB.

. IIpobnema nepeobyueHusl.

. Tunsr ommmboOK: true negative, false positive.

. Merpuku kauectBa mozenu: Precision, Recall, F1 score.

. Tecrupoanme ROC AUC.

. Heiiponnsle ceTu.

. UckyccTBeHHBIE HEHPOHBI.

. OyHKUMU aKTUBAaLMU HEMpOHA.

. IlepuenTpos.

. OOyuenue HelipoHa.

. I'panueHTHBIN cIiycK.

. [pobnenue miara npu rpaIMeHTHOM CITYCKe.

. CToxacTHUYeCKHUH rpaIMeHTHBIH CITyCK.

. Meroa Hauckopeuiero cycka.

. HeiiponHnas cets.

. OmgHOCIIOMHAs MOJIENb.

. CBepTouHbIC HEWPOHHBIE CETH.

. CBEpTOUHBIIA CIIOH, CIIOH NOABBIOOPKH, TIOJIHOCBSI3HBIH CIION.

. IleneBas hyHKIHS.

. 3amaum pacmo3HaBaHUS 00pa3oB.

. Kimaccudwmkanms o0bexToB.

. TTomck m306pakeHus mo oopasimy.
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3. Meroan4eckue MaTepHabl, ONpeae/sione Npoueaypy 1 KpUTepuy OLeHUBAHUSA
cpopMHpPOBAHHOCTH KOMIIETEHUIMI IIPH NIPOBEACHUHU NPOMEKYTOYHOH aTTeCTALUN

Kpurepun (popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJHEHHUIO TECTOBbIX 3aaHUMH

- OICHKa <«OTJMUYHO» BBICTABJISICTCS 06yqa}01ueMyCﬂ, €CJIM KOJIMYECTBO IPaBUIIBHBIX OTBCTOB Ha
Borpockl coctanisieT 100 — 90% ot ob1iero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «XOpOoIl0» BBICTABIISACTCA O6y‘-IaIOHIeMYCSI, CCJIM KOJMYCCTBO IIPABUJIBHBIX OTBETOB Ha
BOMPOCH — 89 — 76% oT o01iero oo0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «YHAOBJETBOPUTEJIbHO» BBICTABIISCTCA O6y‘-IaIOHIeMYC${, €CJIM KOJIMYECTBO IPaBUJIBHBIX
OTBETOB Ha TECTOBBIC BONPOCHl —75—60 % 0T 0011ero o0pEma 3a1aHHBIX BOIIPOCOB;

- OICHKa «HEYAOBJECTBOPUTEJIBbHO0» BBICTABIACTCA 06yanomeMycsl, €CJIM KOJIUYCCTBO IIPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHHs OLIEHOK 110 Pe3y/IbTATAM BbINOJHEHUS 3a1aHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIITOJHEHHYIO IOJIHOCTBIO 0€3 OMMOOK U HEJOUETOB.

«Xopowo» — cTaBUTCS 3a pabOTy, BBINOJIHEHHYIO TOJHOCTHIO, HO NP HaJU4YMU B HEeil He Oojee ogHOMN
Herpy0Oo# OIIMOKY 1 OTHOTO HeloueTa, He 0oJiee TpexX HeJ0UYETOB.

«Y10BJIETBOPUTEIBLHO» — CTABUTCS 3a paboTy, eciii 00yyarouuiicsi NpaBUIbLHO BBITIOJHUI HE MeHee 2/3



Bceil paboThI MM JIOMYCTUI HE Oosiee 0JHON TpyOoii omIMOKK M IByX HEIOYeTOB, He Oojiee 0aHOM rpy0oil u
OJTHOM HEerpyO0oii OIMOKH, He O0JIee TpeX HErpyObIX OMMOOK, OJTHON HErpyOO OMIMOKHK U IBYX HEAOUYETOB.

«HeynoB/1eTBOPUTEIBLHO» — CTABUTCS 32 pabOTy, €CIIM YKCIO OMTMOOK M HEJJOYETOB MPEBBICUIO HOPMY
JUTSL OLIEHKH «yJIOBJIETBOPUTEIIHLHOY WIIH MIPABUIHHO BBHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowi owubok:

- epybOvle OwubOKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMOo8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepybOvle OwUOKU: HEMOYHOCMU (QOPMYIUPOBOK, ONpedeseHull, HePAYUOHAIbHLIL B8blO0p X00d
peuieHus.

- Heoouemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUs; OMOENIbHblE NOSPEUHOCMU 8
Gopmynuposxe 86180008, HebOpedCHOe 8bINOIHEHUE 3A0AHUSL.

Kputepun ¢popMUPOBaAHUA OLLEHOK MO 3K3aMeHy

«OTNUYHO/3a4TEeHO» - CTyAeHT npuobpen HeobxoOuMble YMEHUS U HaBbIKWU,
NPOOEMOHCTPMPOBAN HaBblK MPAKTMYECKOrO MPUMEHEHMS MNOJIyYeHHbIX 3HaHW, He
[OMNYCTUA NIOrNYecKuX N pakTUYecknx ownbok

«Xopowo/3auTeHo» - CTyneHT npuobpen HeobxoAUMble YMEHUS U HaBbIKWU,
NPOOEMOHCTPMPOBAN HaBblK TMPAKTUYECKOro TMPUMEHEHUS MOJIYYEHHbIX 3HAHWUM;
[OMNYCTWUA HE3HAYNTESIbHbIE OLLINOKM N HETOYHOCTN.

«Y MOBJIETBOPUTEJIbHO/3a4TEHO» - CTYAEHT AOMNYCTU CYyLLEeCTBEHHbIE OLLIMOKN.

«HeypoBneTrBoputenbHoO/He 3a4TeHOo» - CTYOEHT LEeMOHCTpUpyeT
(pparMeHTapHble 3HaHUA W3YyYaeMOoro Kypca; OTCYTCTBYKT HeobxoOuMble yMeHus u
HaBbIKW, AOMYyLLlEeHbl Fpybble oWnbKN.
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