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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIaI[eHI/Ie CTyA€HTaMHU OCHOBHBIMU ME€TOAAMU MAIIMHHOT'O 06yqu1/Is[, TIOJTY4Y€HUEC HABBIKOB IPOrpaMMUPOBAHUA
THUIOBBIX aJITOPUTMOB B o0JacTu HCKYCCTBECHHOI'O MHTEJJICKTA U aHaJIn3a NOJYYCHHBIX PE3YJIbTATOB

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: |B1.0.37.01

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCIIUITJINHBI

(MOYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U peliaTh HAy9HO-TEXHUYECKHE 33/1a4H B 00J1aCTH CBOeH MPOo(eCCHOHANBHON AeATeNbHOCTH

OIIK-10.2 I/ICHOJ'IL3yeT OCHOBHBIC METOJIbI 1 TCXHOJIOIT'MH NCKYCCTBCHHOI'O MHTEJIJICKTA AJI PCIICHUA THUIIOBBIX 3a1a4

VK-1 Criocoben OCYHICCTBIIATD KpI/ITH‘IGCKI/Iﬁ aHaJIu3 HpO6J'[eMHBIX CI/ITyaI_II/Iﬁ Ha OCHOBC CUCTCMHOI'O IToagxoJa, BBIpa6aTBIBaTB
CTPaTEruIo JeHCTBUM

VYK-1.3 BeipabaTbIBaeT CTpaTeryio ASHCTBUHN TS PEICHUS PUKIATHBIX 337124, UCIONb3YS TEXHOJIOTHH UCKYCCTBEHHOTO
WHTEIUIEKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOAYJIs1) 00yUaroIuiics 10JKeH

3.1 |3nars:
3.1.1 | kmaccudukanuio 3a1ad, pemaeMbIX METOAAMH HCKYCCTBCHHOTO HHTEIIIEKTa;
3.1.2 | -METpHUKH OLIEHKU KauecTBa MOAEJIEH U aJrOPUTMOB;
3.1.3 | - ocHOBHBIE METOMBI MAITMHHOTO 00Y4EHHs, IPOLIECCH U CEPBHUCHI 110 00paboTKe JaHHBIX U BBIPAOOTKE PELICHUH B
00macTu MpogheCcCHOHANBEHON JIeITeIbHOCTH;
3.1.4 | - KOMIIJIEKC TEXHOIOTHYECKUX PELICHNH, UMUTHPYIOLINH KOTHUTUBHBIE (PYHKLIMHU YEIOBEKa U MO3BOJISIOLINN TIpU
BBIIONIHEHUH 3a71a4 JOCTUTaTh PE3YIbTaThl, COMOCTABUMBIE C PE3yNbTaTaMU MHTEIIEKTYalIbHON A€ TENbHOCTH YETI0BEKa;
3.1.5
3.1.6
3.2 | Ymers:
3.2.1 | BBIOpaTh MOAXOAAIIYI0 METPHUKY ISl OLIEHKH Ka4eCTBa MOAETH M AJITOPUTMA;
3.2.2 | - arperupoBath, GIILTPOBATh, HACTPANBATE BECa, BRIOMPATh KIIACCH(HUKATOPHI, KJIACCH(HUIPOBATH, BU3YaII3HPOBATH
JIAHHBIE, CTPOUTH AEPEBbsI PELICHUH C UCTIOIb30BAHIEM SI3BIKOB BEICOKOI'O YPOBHS JUISl PEIICHNS HAyYHO-TEXHUIECKUX
337124 B 00J1aCTH NPO(ECCHOHAILHON JEATENbHOCTH; HaBBIKaMH HAIIMCAHWUSI HEHPOHHBIX CETEH JUISl PEIICHUS HayqHO-
TEXHUYECKUX 3a/1a9 B 00JIaCTH CBOEH PO ECCHOHANBEHON AeATeIbHOCTH;
3.2.3 | - HaBBIKaMH OOYYCHUSI MOJIEIIH C CHOIb30BAaHNEM HHCTPYMEHTOB HCKYCCTBEHHOT'O MHTEIJUIEKTA.
3.3 | Biagers:
3.3.1 | - HaBBIKaMU OLIEHKH KauecTBa pabOThl alrOPUTMA B 337a4ax KIacCU(DUKALUU U PETPECCU;
3.3.2 | - HaBBIKaMU HaNMCaHUsI HEHPOHHBIX CETEH AJIS peIIeHHsI HAyYHO-TEXHUYECKHX 3aa4 B 00JacTH cBOeH
poQeCCHOHANBHON e TENbHOCTH;
3.3.3 | - HaBbIKaMH 00Y4EHHsI MOJEIU C UCIIONB30BaHUEM HHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIJIEKTA.
4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI (MO YJISA)
Kon HanmeHoBaHue pa3aesioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kypc
Pa3nen 1. BBeieHne B MCKyCCTBEHHBII HHTEJLIEKT
1.1 HckyccrBennsiii untennekt. OcHoBublie noHsTust M. Jlanubie, Mosensp, 7 2
00paboTka maHHEIX. MamuaHOe o0ydeHne. [irybokoe obydenne. O0y4ueHue ¢
yauteneM u 6e3 yuurens. /Jlex/
1.2 Lenu, sTamsl, METOIBI M TEXHUKU aHATHU3bI JaHHBIX. SI3BIK MIPOrpaMMHUpPOBaHUS 7 2
Python. bubnuorexku Numpy, pandas. @uiabTpanus, rpynmupoBKa U arperaius
JaHHBIX /JIek/
1.3 Buzyanuzanns nasasx. Busyanmmsanus naaasix B Phyton. Busyanmsarus B 7 2
Pandas. bu6nuoreku Seaborn u Matplotlib.  /JIex/
1.4 AJTOPUTMBI M CTPYKTYpbI JaHHBIX. bubnnoreka Pandas: CTpyKTyphl JaHHBIX: 7 2
Series u DataFrame. /IIp/
1.5 Pabora ¢ csv.@unbTpanus gaHHbBIX. buomuoreka Pandas. BeiBoa cTpok u 7 2
KOJIOHOK. MeTozsI query, tail, sample, head. O6pennnenne metonos. /TIp/
1.6 Arperamus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 7 2
groupby u aggregate. O6bennHeHne MeToJ0B. Busyanuzauus nanusix. /I1p/
Paznen 2. Meroabl MAIIMHHOTO 00y4eHUS




2.1 Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Knaccuduxanus. Jlepesbs perieHuit. 2
OcHOBHbIE TapaMEeTphl AepeBa. DTanbl NOCTpOeHus aAepesa. [Ipobaema
nepeodydenus. Kpoce Banmmmanmst. /JIex/
2.2 Konmernmus cimyqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00Pa3IioB. 2
Ycpeanenue mpor1o3oB. MeTtpuku kadectsa Mmoaenu. TectupoBanne ROC
AUC. /Jlex/
2.3 HckycctBennbie Heliponsbl. [Teprientpon. O0y4denue Helipona. HelipoHHbie 2
certu. /JIex/
2.4 I'paguenTtHsIi ciyck. [IpobneHne mara mpy rpaJieHTHOM CITyCKe. 2
Croxactuueckuil rpaJUeHTHBIN cITyck. MeTox Hauckopeiero ciycka. /JIex/
2.5 Heiiponnas cetb. OnHocnoiiHas Moznenb. CBepTOUHbBIE HEHPOHHBIE CETH. 2
CBEPTOYHBIH CIIOM, CIIOHM MOMBLIOOPKH, TIONTHOCBA3HBIN ciioi. 1{eneBas
¢bynakuyst /Jlex/
2.6 Pemarorue nepeBbsi: o0yuenne Moaenn. bubdnmoreka sklearn. Beroop 2
napameTpoB mozenu. Kpocc Banmunamust. [IpeasapurensHas o6paboTka TaHHBIX.
TpeHnpoBoUHbIH HaOOp naHHBIX. TecToBbIit HAOOp naHHBIX. /TIp/
2.7 Konuenmus ciyyaitnoro neca. CiyyaiiHast BBIOOpKa TPEHHPOBOUHBIX 00Pa3LIoB. 2
VYcepenuenne nporuo3os. [Ipodnema nepeodyuenus. /IIp/
2.8 Tums! ommboK: true negative, false positive. Merpukn kagectsa: Precision, 2
Recall, F1 score. TectupoBanue ROC AUC. /TIp/
2.9 HckyccTBenHbIN HelipoH. Bxon, pyHKUMS akTHUBAMK (CUTMOHA, 2
runepoonmyeckuii TanreHc, SoftMax). [Tondop Becos. /I1p/
2.10 bubmoreka Keras. TToJHOCBA3HBIN M CTIIQXXUBAIOIINHN CI0H, ciioi Dropout. 2
Pemrenne npoGiiem nepeodydenust. /TIp/
Pa3nen 3. CamocTosiTesibHast padoTa
3.1 IMoxroroka k nekuusim /Cp/
3.2 IMoxroroska x npaktuikam /Cp/
33 O6pabotka ectecTBeHHOrO s13b1Ka. OcHOBHEIE TOHATHSA. [IpenodpadoTka TekcTa. 2
Cremunr. Tokenezanus. Jlemmatuszanus. 3ydeHne TeopeTHIECKOrO
Marepuana. /Cp/
34 O0paboTKa ecTeCTBEHHOIO s13bIKa. Pacrio3HaBaHHEe UMEHOBAHHBIX CYLIHOCTEH U 5
n3BIedeHne oTHomeHu . Mcmonp3oBanne N-rpamm. M3ydeHne TeopeTHaecKoro
Marepuana. /Cp/
3.5 O6pabotka s3bIKa B 3aJa4ax HHOpMaLMOHHOrO moucka /Cp/ 4 Wzyyenue
COOTBETCTBYIO
IIero paszena
Kypca
https://stepik.or
g/course/1233/s
yllabus
3.6 O06paboTka ecTeCTBEHHOTO s3bIKa. AHamN3 ToHANbHOCTH. /Cp/ 4 Uzydyenne
COOTBETCTBYIO
LIero pazzena
Kypca
https://stepik.or
g/course/1233/s
yllabus
Pa3nen 4. KoHTakTHBIE Yachl HA aTTECTAUIO
4.1 3auét /KD/ 0,15

5. OHEHOYHBIE MATEPHAJIBI

OneHouHbIe MaTepUaNbl U TIPOBEACHUSI TIPOMEKYTOYHOW aTTECTAMU OOYYArOIIUXCsl MMPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMMe JUCHHUILUIAHBI.
DOpMBI U BHIIBI TEKYIETO KOHTPOJS MO JAUCHUILIMHE (MOIYIII0), BUABI 3aJJaHUH, KPUTCPHUH UX OICHUBAHHUSI,
pacrpeneneHre 6ayuIoB MO BUIAM TEKYIIET0 KOHTPOIIS pa3pabaThIBAIOTCS TPETNoiaBaTeeM JUCIUTUTHHEI C yIeTOM €€ CIIeIU(UKU ’
JIOBOJISITCS 10 CBEIEHUS 00YJalOLIMXCsI HA TIEPBOM YIEOHOM 3aHSATHH.
Texymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MpernoaaBaTeieM IUCIUIUTHHBI (MOYIA), KaK MPaBHUIIO, C
ucnons3oBanueM DMOC wiy myTeM MpOBEPKU MUCHMEHHBIX padoT, MPEIyCMOTPSHHBIX paO0YMMH POrpaMMaMHy JUCIHUILINH B
paMKax KOHTaKTHOH pabOThI U CAaMOCTOSTEIBHOM PadOTHI o0ydaromuxcs. st QUKCHUPOBaHUS PE3yAbTaTOB TEKYIIETO KOHTPOJIS
MOXeT ncnoas3oBaThess DMOC.

6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOXYJISA)

6.1. Pexomenayemas Jiureparypa

6.1.1. OcHoBHas JuTEpPaTYpa




ABTOpBI, COCTaBUTENH 3arnaBue W3narensc On. aapec
TBO, 0L
JI1.1 | Cupopxuna U.T. CHCTEMBI HCKYCCTBEHHOTO MHTEIIJICKTA. Mocksa: | http://www.book.ru/bool
KuoPyc,
2020
6.1.2. JlonotHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue Wznarensc On. agpec
TBO, TOJT
JI2.1 [Crankesnuu JI. A. VHTennexTya bHbBIe CHCTEMBI M TEXHOJIOTUH: YIeOHUK U Mocksa: | https://urait.ru/book/inte
MPAKTUKYM TSI By30B IOpaiir,
2022

6.2 I/IH(l)OpMaIlI/IOHHbIe TEXHOJIOTHHU, UCTT0JIB3YyEeMbI€ IPH OCYIIECTBJICHUN 06pa30BaTe.]'l]>HOl"0 npouecca 1mno JTuaCumIingae

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOIO H CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOIO 00ecIeYeH s

6.2.1.1 | Python

6.2.2 Tlepeuyens npogeccHOHAIBHBIX 023 TaHHBIX H HH(OPMAINOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | WudopmarmonHas cpasounas cuctema "['apant” http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1 | YaeOHBIe aymUTOPHH JUTS TIPOBEICHUS 3aHATHIH JICKIIHOHHOTO THIIA, YKOMIDIEKTOBAHHBIC CIICIIHAIH3UPOBAHHON MeOeITbI0
1 TeXHHYECKUMH CPEICTBAMH O0yIEHUS: MyIbTUMEIUIHHOE 000pYIOBaHNE IS IPEIOCTABICHUS yIeOHOH HH(POpMALIIH
OOJBIIION ayAUTOPUH U/WIH 3BYKOYCHIIMBAIOIIee 000pyaOBaHUE (CTALIMOHAPHOE HITH MIEPEHOCHOE).

7.2 | YaeOHbIe ayTUTOpHH JUIS IPOBEICHUS 3aHATHI CEMUHAPCKOrO THIIA, TPYIIIOBBIX ¥ MHAUBHIYATbHBIX KOHCYIBTAINH,
TEKYILETO KOHTPOJISI U TPOMEXKYTOUHOH aTTeCTalllH, YKOMILUIEKTOBaHHbIE CIIE[Maln3UPOBAHHON MeOeNblo U
TEXHHYCCKUMH CPEICTBAMH O0yJIEHIS: MyJIbTUMEIUIHOE 000pYIOBaHNE W/MITH 3ByKOYCHIIMBAIOIIEe 000pyIOBaHNE
(cTanmoHApHOE WM TIEPEHOCHOE).

7.3 | [TomerneHus A CAMOCTOATENLHON pabOTHI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BOSMOKHOCTBIO ITOKITIOYEHHS K
cetu "MHTEepHET" M 0OECIIeYeHIEM JIOCTYIA B 3NEKTPOHHYIO HH(OPMAMOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCHTETA.

7.4 | [TomerneHus AT XpaHSHHS M IPODIIIAKTHIECKOT0 00CITy)KHBaHUS YIeOHOr0 000pyTOBaHHS.

7.5 | JTabopaTopuu, OCHaIIEHHBIE CIICIIHAEHBIM JTAO0PaTOPHEIM 000pyIOBaHHEM: KOMITBIOTEPHOH TEXHUKOH C YCTAaHOBJICHHBIM

[TO: Python, a Taxke ¢ BO3MOXKHOCTBIO MOAKITIOUEHHS K ceTd "VHTepHeT" 1 00ecrieyeHneM JI0CTYIa B SJICKTPOHHYIO
“HGPOPMAITMOHHO-00Pa30BaTENbHYIO Cpelly YHUBEPCUTETA.




[Ipunoxenne
K paboueil mporpamme JUCIUTUINHBI

OILIEHOYHBIE MATEPHAJIBI JUISI TIPOMEKYTOYHOW ATTECTAIIAN
MO JUCLUILIJIMHE (MOYJIIO)

TEXHOJIOI'MM UCKYCCTBEHHOI'O HHTEJIVIEKTA

(Haumenosanue OUCYUNIUHBL(MOOYIS)

HanpaBneHue moAroToBKY / CIIEIUAILHOCTh

23.05.03 ITonBuAKHO cOCTaB JKEJIE3HBIX JOPOT

(K00 u HaumenogaHue)

Hanpasnennocts (mpoguis)/cienuanu3anms

I'py3oBble BaroHst

(HaumeHosanue)



Conepxanue

ITosicauTeIRHAS 3aITHCKA.

TumnoBble KOHTPOJIBHBIC 33/IJaHUS WJIM WHBIC MaTEpUAJIbI IJIs1 OIEHKHW 3HAaHWM, YMEHUM, HABBIKOB W (WJIH)
OTIBITA JEATEIBLHOCTH, XapaKTePU3YIOIINUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITUH.

MeTtoanueckre MaTepuaibl, ONPEISSIoNne TPOLeIypy U KPUTEPUH OIICHUBAaHUS C(POPMUPOBAHHOCTH
KOMITCTCHIIMI MPY TTPOBEJACHUH MMPOMEXYTOYHON aTTECTAIIUH.



1. [TosicHUTEILHAA 3aNIHCKA
[lens mMpoOMEXYTOYHOM aTTECTAIIMM — OIICHUBAHHME TPOMEKYTOUHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB
06yquH;1 110 JAUCHUITIINHE, O6CCH€‘-II/IB3,IOH_II/IX JOCTHUIKXCHUEC HJIaHI/IpyeMBIX pesyanaTOB OCBOCHUA
00pa3zoBaTeNbHON TPOTPAMMBI.

®dopMbI TpoMeKyTOUHOM atTectanuu: 3a4€t, 7 cemectp ODO / 30O 4 kypc

Hepeqeﬂb KOMHeTeHHI/Iﬁ, (l)Ole/IpyeMl)IX B Ipouecce 0CBOCHUSA TUCHUIIIMHBI

Ko nHIuKaTopa JOCTHKEHUS
KOMIICTCHIIHU
VK-1.3: BeipabatbiBaeT
CTpaTeruio ACCTBUN It
peLIeHUsI MPUKITAIHBIX 337134,
UCIIONB3YS TEXHOJIOTHU
HCKYCCTBEHHOT'O HHTEIUICKTa

Kon n HanmeHoBaHre KOMITETCHITUHI

VYK-1: CriocoGeH ocyniecTBIsATh KpUTHYECKUI aHaIi3 MPOOIEMHBIX CUTYyalnii Ha OCHOBE
CHCTEMHOTO TI0/IX0/1a, BEIpabaThIBaTh CTPATETHIO ICHCTBUIMA

OIIK-10: CriocobeH (popMyIHpOBaTh U PEMIaTh HAYYHO-TEXHUIECKHE 3a1a9H B 00JIaCTH CBOCH
npo(heCcCHOHABHON eI TeIbHOCTH

OIIK-10.2: Ucnons3yer
OCHOBHBIE METOJIbI U TEXHOJIOTUH
MCKYCCTBEHHOT'O MHTEIUICKTA JJIs
pELICHUs! THUITOBBIX 3a/1a4

Pe3yabTaThl 00y4eHus: 0 AMCUMILIMHE,
COOTHECEHHbIE C IVIAHUPYEMBIMHU pe3yJIbTaTaMU OCBOCHHS 00Pa30BaTeJIbHOM IPOrPAMMBI

HUHTCJIICKTA

-MCTPUKHU OLICHKHN Ka4€CTBa MOI[CIIGIZ 1 aJITOPUTMOB;

Kox 1 HanmeHOBaHNE HHINKATOPa OreHOYHBIE
PesynbraThl 00yueHus 10 JUCIUIUINHE
JOCTHXKCHUA KOMIICTCHIITUU MaTCpHraJibl
VYK-1.3:  BepabateiBaer  cTpateruro | OOydaromuiics 3HAeT:
ACHCTBUM JUIsl PEIICHHS NPUKIAHBIX 33/a9, | -  glaccu(UKalMI0  3a1ad, pellaeMblX  MeTojamu | Bompocs (Nel -
HCIIOJIB3ysl TEXHOJOIMU UCKYCCTBEHHOTO | JCKYCCTBEHHOIO MHTEIIEKTA; Nel0)

OOyyaronmicst ymeer:

BBIOpaTh TOAXOMSIIYI0 METPHUKY Uil OLIEHKH KadecTBa
MOJIENIN Y alrOPUTMA.

Bamanus 7-10

OOy4aroNMics BIAICET:

HaBBIKAMH OLIEHKH KayeCTBa paboThl allrOPUTMA B 3a/[auax
KJIACCHU(DUKAIMU U PETPECCHH.

3amanus 7-10

OIIK-10.2: Ucnonp3yeT OCHOBHBIE METOJIBI
U TEXHOJIOTMH HCKYCCTBEHHOTO MHTEILICKTA
JUTSL PEIICHUS] TUIIOBBIX 3a/1a4

OOyyaronuiicst 3HaeT:

- OCHOBHBIE METOZbI MAaIIMHHOIO OO0YYeHHs, MPOLECCHl U
CEepBHCHI IO 00pabOTKE JTaHHBIX U BBIPAOOTKE pEIICHUH B
obacTy mpoeCCHOHATBHON I TeIbHOCTH;

- KOMIUIEKC TEXHOJIOTMYECKUX PELICHUM, UMUTHUPYIOIIUN
KOTHUTUBHBIE (YHKIMM YENIOBEKAa W IO3BOJIOUIMN IpU
BBITNOJIHEHUH 3aa4 JJOCTUTATh PE3yIIbTAThl, COOCTaBUMBIE
C  pe3ylbTaTaMH  HUHTEUIEKTYalbHOM  JESATEIbHOCTH
YeII0BEKa;

Bonpocer  (Nell

Ne20)

OOyyaronuiicst ymeer:

- arperupoBaTh, (UIBTPOBaTh, HAcTpauBaTh Beca,
BBIOMpATh KJaccu(puKaTopsl, KJ1acCH(UIMPOBATH,
BU3YaJIM3HPOBATh JAaHHBIE, CTPOUTH NEPEBbsl PEIICHUH C
UCIIOJIb30BaHHEM S3BIKOB BBICOKOT'O YPOBHS IUISl PELICHUS
HAayYHO-TEXHUUYECKHUX 33124 B 001aCTH NPOeCcCHOHAIBLHON

3amanus
Ne25)

(Ne21




JIeATEIHOCTH; HABBIKAMM HANMCAHHUS HEHPOHHBIX CeTel
JUTSL pELIEHUs] HAyYHO-TEXHUYECKHX 3a71a4 B 00JIaCTH CBOEH
poheCCHOHATBHOMN MeATEIbHOCTH,

- HaBbIKaMH OOYYCHHS MOJEIH C HCIOJb30BAHHEM
HHCTPYMEHTOB HCKYCCTBEHHOTO WHTEIUICKTA.

OOyuJaronmiicst BIajeeT: Samanus (Ne 1- Nel10)
- HABBIKAMHU HAMUCAHHS HCUPOHHBIX CETCU JJIS PEIICHHS
HAyYHO-TEXHMYCCKMX  3a7a4y B 00NacTd  CBOCH
poheCCHOHATBHOMN IEATEILHOCTH,

- HaBblKaMH OOy4YeHHS MOJEIH C HCIOIb30BAHHEM
HHCTPYMEHTOB HCKYCCTBCHHOT'O MHTEILIEKTA.

[IpomesxyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJJHOM U3 CIeRyroIuX GopM:
1) cobecenoBanue;
2) BeimosiHenue 3aganuii B OOC yHuBepcurera.

2. TunoBbie' KOHTPOJIbHbIE 32/IaHUSI WJIM HHbIE MaTePHAJIbI 115l OLEHKH 3HAHUIA, yMEHHUIil, HABHIKOB
U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2.1. TunoBble BONPOCHI (TeCTOBBIE 3a1aHNsA) AJIsl OCHKH 3HAHNEBOI0 00pa30BaTe/IbHOIO pPe3yJbTaTa

[IpoBepsiemblii 00pa3oBaTEIBHBIN pPE3yJIbTaT:

Ko v HauMeHOBaHHE HHIMKATOpA
JIOCTHXXEHUSI KOMITETEHIMU
VYK-1.3: BoipabarbiBaet crpareruto | OOy4aronuiics 3HAET:

OO0pa3oBaTeNbHEIN PEe3yIbTAT

JIEHCTBHI TSt pEeIIeHHS | - KnaccudmKauumio 3a4ad, pelaemblX METOLAMM UCKYCCTBEHHOTO MHTENNEKT;
NPUKIAMHBIX  3a4a4, HCIIONb3YS | -METPUKM OLEHKM KauecTBa MOZENe U anropuTMos;

TEXHOJIOTUU HCKYCCTBEHHOTO

HHTEIJICKTA

3amanue 1

MarinuHHOe 00y4YeHue —

a) CrHeUUaJIM3MPOBAaHHOE MPOrPaMMHOE pelIeHHe (MM Habop pelieHnil), KOTOpoe BKIIOYaeT B ce0sl BCe WHCTPYMEHTHI IS
W3BJICYCHUsI 3aKOHOMEPHOCTE! M3 CHIPBIX TaHHBIX

b) oata rpynmupoBka oobexToB (HabmroneHwid, COOBITHI) Ha OCHOBEJAHHBIX, OIICHIBAIOIINX CBOWCTBA OOBEKTOB

¢) Habop MaHHBIX, KaXKJas 3aIMCh KOTOPOTO MpEeACTaBIIeT cO00i yIeOHbIH TpuMep, CoAep KaIHiA 3aJaHHBI BXOAHOW HAbop
JaHHBIX, H COOTBETCTBYIOLIHMI €My MPABHIbHBIA BRIXOIHON pe3ybTar

d) monpasmeneHre MCKYCCTBEHHOTO MHTEIUIEKTA M3YYAIOIIMH METOMABI MMOCTPOCHHS ANTOPUTMOB, CIIOCOOHBIX 00ydaThCsl Ha
JIAHHBIX

3ananue 2
Cpenu npe/iioKeHHbIX 33/]a4 MAIIMHHOTO 00Y4EHHS YKaXHUTE 3a7a4H PErpecCHu
a) Ilouck HEraTMBHBIX OT3BIBOB HA (PMIIBM Ha caiiTe KHHOKOMITAaHUH
b) Anroput™m QUIBTpaIK ciama
¢) Ilpenckazanue cpoka OKyIIaeMOCTH IIPOCKTa
d) IIpenckazaHue prIHOYHOW CTOMMOCTH KBAapTHPHI
e) Ilomck MOIIEHHHYECKNX TPaH3aKLIUH

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

3ananue 4

Kakue n3 nepedynciieHHbIX KOMaH BEPHYT JaHHbIe Ui Poccun u 3umbadse?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query('country == "Russia" | "Zimbabwe"")
¢) res.query(‘country == "Russia" | country == "Zimbabwe"")

! TIpuBoasTCs THUIOBBIE BOMPOCHl M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIC I MPOBEACHHUS ATTECTAMOHHOTO
MEpONPUATHS, XpaHIATCS Ha Kadenpe B JOCTATOUHOM JUIsl IPOBEJCHHUS OLEHOYHBIX HPOLENYp KOJIMYecTBe BapuaHTOB. OllEHOYHBIC
CPeICTBa MOJUIeKAT aKTyalIH3allMHd C YYETOM pa3BUTHS HAayKH, 0Opa3oBaHUS, KyJIbTyphl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
coruanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COAEPKAHUS OLIEHOUYHBIX CPEACTB CPEAH 00YHAIOIIMXCSl YHUBEPCUTETA
HECyT 3aBeIyIomui kadeapoil n mpenogaBaresb — pa3pabOTINK OLECHOYHBIX CPEJICTB.




d) res.query(‘country == "Russia" & country == "Zimbabwe"')

e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]
3amanne 5

OTMeThTe BepHBIC YTBEPIKACHHUS 00 alropuTMe CydaiHoro seca - Random Forest
a) MToroBeIM mpeackazaHHEM MOJIEIH SBISIETCS TIpeICKa3aHne CIyqaiHOTo JiepeBa
b) Ilapamerpsl 1uist KaXk1oro Aepesa (Ti1yOnHa, MUHUMAIEHOE YHCI0 00pa3lioB B JINCTE M T.J.) BEIOMPAIOTCS CIIy4aiHO
¢) Kaxmoe nepeBo B JieCy MOTyYaeT CIyYalHbIA TOAHA00D TaHHBIX
d) UYwucrno gepeBbeB B JeCy BRIOMPAETCS CIYyYalHBIM 00pa3oM
e) Ilpenckazanue MoaeNH - yCpeTHEHHBIE TIPEJCKA3aHUS JEPEBHEB

3amanne 6
Kaxoit aTpuOyT OTBeYaeT 3a MUHIMAJILHOE YHCIIO 00pa3LoB B JHCTE?
a) min samples_ leaf
b) max depth
¢) min samples_split
d) min_impurity decrease

3aganue 7
Kakoit aTpu0yT oTBe9aeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeliCHHs?
a) min_samples leaf
b) max depth
¢) min samples_split
d) min_impurity decrease

3aganue 8
OTMeThTe BepHBIE YTBEPKACHNUS O BIMSHUH IIapaMeTPOB PELIAIOIIETO IePEeBhs Ha epeoOydeHne
a) UYewm MeHbIe 3HadeHHE min_samples split, TeM MeHbIIIe TEHASHIHA K IEpe00yICHHIO
b) UYewm menbure 3HaUeHNE min_samples_leaf, TeM MeHbIIE TEHISHINS K IEPEOOYICHUIO
¢) Uem MeHblIe TTyOnHa AepeBa, TeM MEHBIIIE TEHICHIINS K epeoOydeHHI0
d) I'myOuna nepeBa HHKak He BIMSET HA €T0 MEPeoOyUEHHOCTD
e) Uem MeHblIe 3HaueHUe napamerpa max_leaf nodes, TeM MeHbIIIE TEHACHINS K ITEPEOOYyIECHHIO

3ananue 9

Kaxkoit xiraccuduxarop He0OXOIMMO HCIIOIB30BATh AJIS MPeICKa3aHus pa3Mepa OJ0OpEHHOTO KpEanTa 110 3aIaHHBIM ImapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxer ObITh nctionb3oBaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeThTe BepHBIC YTBEPKACHHS O IEPEBbAX PEIICHUM.
a) YeM MEHbIIIe CBOWCTBO gini, TeM OJHOPOIHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini ompenenseTcs TOIBKO IS JINCTHEB, HO HE IS Y3II0B
C) CBOHCTBO samples yka3bIBaeT Ha KOJIMIECTBO MIPUMEPOB B y3JI€
d) mapamerp gini, BO BCEX JINCTHSIX JTOJKCH UMETh OJJMHAKOBBIC 3HAUCHUS

OIIK-10.2: Ucnons3yer ocHOBHBIE | OOyyaromuiics 3HAET:

MCTOJbI n TEXHOJIOTUH | - OCHOBHBIE METOAbI MAIMHHOTO O0Y4€HHsI, POLIECCHl U CEPBUCHI 110 00Pa0OTKE JaHHBIX U
UCKYCCTBEHHOI'O HHTEIUICKTA IS | BhIpabOTKE PeIeHUH B 00s1acTH NPOheCCHOHATBHON NeATeIbHOCTH;
pelICHM TUIIOBBIX 3a/1a4 - KOMIUTEKC TEXHOJIOTHYECKUX PEIICHUH, HMUTHPYIOIINHA KOTHUTHBHBIC (DYHKIIMH YEIOBEKa U

ITO3BOJISFOITHN IIpU  BBINNOJIHEHWUHW 3ada4 JOOCTUTATh PE3YJbTAaTbl, COIIOCTaABUMBIE C
pe3yIbTaTaMu PIHTCHHGKTyaHBHOﬁ JCATCIBbHOCTH YCJIOBCKA,

3ananue 11
OTMeThTE BEpHBIEC YTBEP)KICHUS O CIIydaiiHOM Jiece
a) d4eM OoJbIIE AEPEBLEB B JIECY, TEM JIyUllle KaueCcTBO IpeICKa3aHus
b) Bpems HaCTPOWKH M PabOTHI CITyYAHHOTO Jieca YBEIIMUMBACTCSI MPOMOPIIMOHAIBLHO KOJIMYECTBY JIEBEPEB B JIECY.
C) CIy4JaifHbIA Jec MPUMEHHUM JJIS pEIIeHUs 3a/1a4 PETPEeCcCHH
d) cmygaifHBIHA Jec IpUMEHUM IS peIIeHUs 3a/1a9 KiIacCu(huKaIim

3ananue 12
OTMeThTE BEpHBIC YTBEPIKIACHUS
a) RandomizedSearchCV Haxomut J1y4iryto KOMOMHAIIMIO TapaMeTPOB LISl IepeBa PeLIeHHH
b) RandomizedSearchCV pabotaet OnicTpee, yem GridSearchCV
¢) GridSearchCV HaxomuT Ay4imiyl0 KOMOWHAIMIO MapaMeTpOB Ui ACpeBa, M3 TEX 3HAYCHHUU MMapamMeTpoB, YTO ObLIH
riepeiaHbl




d) RandomizedSearchCV naer Gosee TouHoe npezackazanue, yeMm GridSearchCV

3anmanue 13
Bribepure u3 crimcka 3a1a4n KJIaccu(pUKAIIH:
a) pasmenuTh Mo GoTorpadun KUBOTHBIX Ha KOIIEK U COOaK
b) mpenckazaTb CTOMMOCTb KBapTUPHI 110 33IaHHBIM apaMeTpam
C) pa3IeNuTh rPUOBI Ha CheJOOHBIC U SITOBUTHIC
d) crpynmupoBath TEKCTHI IO UX SMOLMOHAIIBHON OKpacke

3aganue 14
OTMeTbTEe BEpHBIC YTBEPIKICHUS
a) B xauecTBe mepeMeHHBIX 11 00yUSHUS epeBa MOTYT OBITh UCIIONB30BAaHbI KaK KOJIMYSCTBEHHbIE, TaK U KATETOPUAJIbHBIC
NPU3HAKH
b) epeBbs pemieHHId MOTYT pellaTh 3a1avy KIIacCU(PHUKAINK C IPOU3BOIBEHBIM YUCIOM KIIACCOB
¢) Uem menbmie 3HaueHne min_samples_leaf Tem Tounee OyayT npenckasaHusi Ha TPEHUPOBOYHOH BBIOOPKE
d) Yewm menpmie 3HaueHne min_samples_leaf Tem TouHee OyayT npenckasaHusi Ha TECTOBOI BEIOOpKe

3ananue 15
Oo6yuarorast Beioopka (X_text, y_test) ato —
a) BrIOopka, Mo KOTOpOH HaCTPAaMBAIOTCS ONITHMAJbHBIE IIApaMeTPHI IepeBa
b) Bribopka, Mo KOTOPOH OLIEHUBAETCS KAYECTBO MOIYICHHOTO IepeBa PEeIICHAN
c) BriOopka, Mo KOTOPOW OCYHIECTBIACTCS BEIOOP HAMIYYIICH MOJIEIH 3 MHOXKECTBa MOeTIei
d) MHoxecTBO LeNeBbIX 3HAYCHUH IS TaHHOTO Habopa JaHHBIX

3aganue 16
[Tpu 00y4eHnn HEKOTOPOW MOZEIH Ha TPEHHUPOBOYHOI BHIOOPKE M OLICHKE €€ KayecTBa Ha TECTOBOW BBIOOPKE, MOJy4YeHa OoJbIiast
pa3HHUIIA MEXIy 3HAaUEHUSIMH METPUK Ha TPEHUPOBOYHOH U TECTOBOH BEIOOpKax. O 4eM 3TO MOKET TOBOPUTH?

a) Mopens nepeobydeHa

b) Pacnpenenenne TaHHBIX B TECTOBOH BBIOOPKE CHIIBHO OTIMYAETCS OT PacTIpEEICHIUS B TPCHUPOBOYHON

¢) Mopens HegoOOyUYCHA

d) Mogenp uneanbHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pazmepom 20 na 20. Kakue 13 npeayioxkeHHbIX KOMOWHALIMI HEe BBI3OBYT OIIHOKY?
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
Kakwe cTpoku mo3BOJISIOT 0TOOpATh 5 MEepBhIX CTPOK AatadpatiMa data (MHIEKCHI OCIE0BATEILHOCTE uncel 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 OBITh UCIIOJIB30BaHA CTyIeHYATast (PYHKIHMS aKTHBAINN?
a) OmnpenenuTh K CheT0OHBIM HIIH HECHETOOHBIM OTHOCUTCS TPUO?
b) Omnpenenuts K KAKOMY M3 TPEX Ki1accoB (setosa, vercicolor, verginica) OTHOCHTCS upuc?
¢) Paznenuth TEKCTHI HA HEHTpaIbHbIE, HETATUBHBIE U MOJOKUTEIbHBIE.
d) Ilpexnckasats pa3zMep 3apabOTHOM TUTATHI CIIEIHAIMCTA TIO OTIPEICIICHHBIM ITapaMeTpaM.
e) Pasgenuts n300pakeHus Ha COAEPIKAIIME U HE COJCPIKAIHE OTKPHITHINA OrOHb.

3anmanue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEHPOHA (10 UCIOIb30BaHMs aKTUBAI[HOHHON (YHKITUH )
a) [-1,1]
b) [0,1]
c) (-1,1)
d) (- o0,+ o)

2.2. TunoBble 3aJaHUs /151 OLIEHKH HABBIKOBOI0 00pa30BaTeJILHOIO pe3yabTaTa

[IpoBepsieMblil 00pa30BaTENIbHBIN pe3ybTar:




Kon 1 HanmeHoBaHue
WHJIMKATOpa JOCTHIKEHUS OO0pa30BaTeNbHBIN PE3yIbTaT
KOMIIETECHIINU
OIIK-10.2: Vicnons3yet OObyuatommiicss ymeeT:
OCHOBHBIE METO/BI M TEXHOJIOTUH | - arperupoBaTh, PUIBTPOBATH, HACTPAUBATh BECa, BRIOMPATH KJIACCU(PHUKATOPEI,
HCKYCCTBEHHOI'0 UHTEIUIEKTA I | KiIacCH(UIMPOBATh, BU3yaIHM3UPOBATh JaHHbIE, CTPOUTH JEPEBbsS PEIICHUH C
peIIeHus TUIIOBBIX 33134 HCIIOJIb30BaHUEM SA3BIKOB BHICOKOTO YPOBHS JUIS PEILICHUS HAyYHO-TEXHUUECKUX 3a7ay B
o0Js1acTu MpodecCHOHATIBHON IS TEIbHOCTH;

3aganue 21

Otkpoiite Jupter notebook, cozmaiite aitn lab2 <pama ¢ammmms>.ipyng (wampmmep, lab2 tiuzhna.ipynb), moaxmrouute
6ubmroTekn numpy u pandas u npourure naHHble U3 daitna StudentsPerformance.csv B natadpeim sp.

[MoxyuuTe pacnpeneneHne YUCIOBBIX BEJIMYKH JaTadpeiiMa sp UCTIONb3ysl 0a30BbIe METO/IbI BU3yalu3alul OnoOianorexu pandas.
Wmnoprupyiite Oubimmoreky Seaborn. Hcmonb3yss uHTepdeiic Ui MOATOHKM PErpEeCCHOHHBIX MOJENeH K YCIOBHBIM
MOJIMHOYKECTBAM Ha0Opa JIaHHBIX BBIBEJHUTE rpadUK yCIeBAEMOCTH 10 MaTEMATHKE M YTEHHUIO C Pa3JeJICHUEM I10 IOJTy.

3aganue 22

3arpysute Moaynu OubIHOTEK numpay u matplotlib, a Taxoke Moxynu 6ubnmorexu Scikit-learn, HeoOxomuMBIe A1t pabOTHI C APEBOM
pemenmii. 13 sklearn.datasets parpysute TecToBbIid Habop iris. 3yunTe cTpyKTypy moilydeHHOTro Habopa naHHEIX. B Habope 150
9K3eMIIISIpoB ("CTPOK" B MPHUBBIYHON HaM TEPMHHOJOTWH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET UETHIpE YHCIIOBBIX arpudyTa
(JUTMHa YalenrCcTHKA B CM; IIMPUHA YalleJIUCTHKA B CM; JUIMHA JIETIECTKA B CM; ILIMPHHA JIeTlecTKa B cM) U Kkiace (‘setosa’, 'versicolor',
'virginica'). T.e. JaHHBI HAOOp IMO3BOJIET PEMIMTH 33/auy KiaccHU(UKaIMU, OTHECEHHWs pacTeHHs "MpHUC" HCXOISA U3 IIUPHUHEI
JICTICCTKOB, JTMHBI YaIICIUCTHKA U T.J. K OHOMY U3 TpeX kiaccoB. Co3maiite nemoncTpaTuBHbIi Decision Tree kiaccudukatop,
UCIIONIB3Ysl OAHOMMEHHBIN Kiacc u3 OmbOnamnorexu sklearn m coxpanure ero B mepemennyto dt. s pasjgeneHusi MHOXKECTBA Ha
TECTOBOC W TPEHHUPOBOYHOE HCIIONB3yHTEe MeTox train_ test split. OToOpasuTe moirydeHHOE AEPEBO pEMICHHH Tpaduyeckd,
HCHONB3yHTe MeTo plot_tree

3ananune 23

3arpy3uTe aHHBIE M3 BCTpoeHHOTro Habopa load digits. JlanHbIe nipencTaBistoT coboit Habop u3 1797 pyKonHMCHBIX N300pakeHUH
uudp pasmepamu 8 Ha 8. Kaxas kapTuHKa MpecTaBlicHa MACCHBOM U3 64 3HAYCHMU IIBETA JUTS KaXIOW STYCHKU H300paKCHUSI.
OOyuuTe AepeBo pelIeHul 1 MOy4nTe MpeJcka3aHie Ha TeCTOBOM BhIOOpKe. Busyanusupyiite npeackazaHue, yKakuTe TOYHOCTh
JUIS TIOJTY9E€HHOTO IepeBa.

3aganue 24.

3arpy3uTe BCTpOCHHEIH Habop boston.

Habop nannbIx boston npencrasiser coboii cioBaps ¢ kimodamu data, target, feature names 1 DESCR. Kitouy data coorBercTByer
MacCHB CITICKOB:

{'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 yrcnoBsix 3HaueHUH. Baia 3agaua HailTH onrcaHue Kax10ro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wnu
0.00632) 310 YpOBEHH MPECTYITHOCTH HA JYIIYy HacelCHUSI.

ITocTpoiiTe nepeBo peuIeHuH, IPeICKa3bIBAIONIEE CTOMMOCTD Kb IT0 MMEIOIIMMCS JaHHBIM. OOpaTiTe BHUMaHNE, CTOMMOCTh
JKIJTBS - BEJIMYUHA HEeTIpephIBHAS, U NepeBo kiaccudukarmu DecisionTreeClassifier Ham He mogoraér. st mpenckazaHus 3SHAYCHUS
1eneBoi QyHKIMH HYXKHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[TepeGepute Bce nepeBbs HA TaHHBIX boston MO CIIeIYIONINM MTapaMeTpam:

MaKCHMaJlbHas TiTyOuHa - oT 2 110 15 ypoBHeii

MHUHHAMAJIbHOE YHCIIO P00 [UIsl pa3zaeneHus - ot 2 o 10

MUHHMAaJIBHOE YUCIIOo pob B nucte - oT 1 1o 10

Oto0Opasurte JTy4mye napaMeTpsl U JIydllee IepeBo.

3amanne 25.

3arpy3uTe BCTpPOSHHBIH Habop boston.

Uzydnte ocranbHbie aTpuOyTHl Kiaccudukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsMu U MakCHMaTbHON
riryOuHOW paBHOM 5 ypoBHIM ais naHHbIX digits load().

OO0yunTe MOTyYeHHYIO MOJIeb. BeinonauTe npenckaszanue. [locunraiite TOYHOCTH (score) s Jieca.

VYKaKXUTEe TpU CaMbIX BaKHBIX MapaMmeTpa jisi JIEpPeBbEB PELICHUIl B CO3[aHHOM JieCy, HMCHOJB3Ys, HalpuMep, aTpuOyT
feature importances_.

VYK-1.3: BripabateBaer | OOydarommiicsi Baajieer:

CTpaTeruio JeUCTBUI JUIS | - HaBbIKAMHU HAIMCaHUS HEUPOHHBIX CEeTEed NJs PElICHUs HayYHO-TEXHHYECKUX 3a1ad B
pellenus NPUKIAIHBIX  3a1a4, | obyiacTu cBoei mpodeccCHoHAbHON AeATEILHOCTH;

HCTIOJNB3YS TEXHOJIOTUH | - HaBbIKaMH OOyYeHHMS MOJCIH C HCIOJIb30BAHUEM HHCTPYMEHTOB HCKYCCTBCHHOTO
HCKYCCTBEHHOTO MHTEJJIEKTa HHTEJUIEKTA.

-HaBBIKAMH OLICHKH KadyecTBa PabOTHl aTOPUTMA B 3aJa4axX KJIACCH(PUKALUH U PErPECCHH.
OIIK-2.3: Mcnons3yeT OCHOBHEIC
METOHBI " TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTa IS
pELICHNUS] TUIIOBBIX 33/1a4




10.

Ucnonb3yite dann StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM OOYYAOLLMXCA, KOTOPbIE HE MPOXoAuau
nogrotoBuTebHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa H6bl MO ogHOMY M3 TecToB (t06omy)
60nbLe 90 6annos. UmnopTupyiite 6ubanoTteky Seaborn. Ucnonbsya metog Implot() BbiBeanTe rpadmk ycneBaemocTu no
MaTeMaTUKe M YTEHUIO C pasaenieHnem no nony.

Mcnonb3yite dain StudentsPerformance.csv. BbiBeaute CTPOKM € AaHHbIMM 06yYatowmxca, HabpasLMX B CyMMe 3a TpuU
TecTa 6osblwe 250 6annos. Umnoptupyinte 6ubAnoTeKy Seaborn. MokaxKuTe Ha rpaduke cpeaHnin 6ann No matemaTuke
ONA AeBYLUEK U IOHOLLEW B 3aBUCUMOCTM OT YPOBHA 0OyYeHums.

Onpegenunte, K KAKOMY U3 TPeX BUAOB NPUHALNEKMUT UPUC MO YETbIPEM YMC/IOBBIM MapaMeTpam: AJIMHA YaLleIMCTUK],
LWMPMHA YaLeNNCTUKA, AJIMHA lenecTKa U LWNPKWHA ienecTka. 3arpysuTe moayiv bnbanotek numpay n matplotlib, a Takxke
mogynm bubnuotekun Scikit-learn, Heobxogumble ana paboTbl ¢ gpesom pewenunin. U3 sklearn.datasets 3arpysute
TecToBbllt Habop iris. Co3ganTe AepeBOo PeLIeHUI Co CeayroLMMKN NapameTpamm: MakcMmMmanbHas rybuHa - 4 ypoBHs,
MWHUMANbHOE YMC0 06bEKTOB B ncTe - 4. OTOBpasuTe NoayYeHHOe LepeBO pPeLleHN rpaduyeckn, UCNoNb3ynTe METOA,
plot_tree. BbinonHUTe NpeAcKasaHWe OTHOCUTE/IbHO K1ACCOB, K KOTOPbIM NPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
Onpegenunte, K KAKOMY U3 TPeX BUAOB NPUHALNEKMUT UPUC MO YETbIPEM YMCIOBBIM MapaMeTpam: AJIMHA YaLleIMCTUK],
LWMPMHA YaLEeNNCTUKA, AJIMHA IenecTKa U LWNPKWHA ienecTka. 3arpysuTe moayiv bnbanotek numpay n matplotlib, a Takxke
mogynm bubnuotekun Scikit-learn, Heobxogumble ana paboTbl ¢ gpesom pewennin. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris. Co3faiTe AepeBo peLleHnit co cneayowmMmmn napameTpaMm: MakCMMaibHOe KONMYecTBO Y3108 - 3,
MWHUMANbHOE YMCNO OBBEKTOB ANA pasgenieHns nucta - 6. OTobpasnTe NosydyeHHOEe AEepPeBO pelleHul rpaduyeckn,
ncnonbsymnte metog, plot_tree. BoinonHMTe NpeackasaHMe OTHOCUTENIbHO KAAcCoB, K KOTOPbIM NPUHAAAeXaT AaHHble U3
TECTOBOW BbIGOPKU.

Onpeaenute, K KAKOMy U3 Tpex BUAOB NPUHAANEKMUT MPUC NO YeTbIPEM YMC/IOBbIM NapaMeTpam: AJIMHA YaleMCTUKa,
LUMPUWHA YaLeNNCTUKA, ANMHA NenecTKa M LWMPKHA NenecTka. 3arpysuTe moayim bubanotek numpay 1 matplotlib, a Takxke
moaynm bubnmotekmn Scikit-learn, Heobxogumbie ana paboTbl ¢ ApeBom peweHnin. U3 sklearn.datasets 3arpysute
TecToBbIl Habop iris.. Co3galite n obyunte moaens RandomForestClassifier c 10 gepeBbamU. BbinoNHUTE NpeackasaHne
OTHOCUTENIbHO K/1AacCOB, K KOTOPbIM MPUHAA/NEXKaT AaHHble U3 TecToBOW Bbl6OpKW. MocumTaitTe TOUHOCTb (score) ana
NoslyYeHHOW Moaenu.

3arpysute moaynn 6mubnmoTtek numpay u matplotlib, a Takxke moaynn 6ubnunotekm Scikit-learn, Heobxoamnmble ana
paboTbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TectoBblit Habop iris. Co3palite u obyunte mozenb
RandomForestClassifier c makcumanbHoW rnybuHoM aepeBbeB - 7. BbINOAHUTE NpeacKasaHMe OTHOCUTENIbHO KNaccos, K
KOTOPbLIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) 4nA NOSYYEHHON MOLENN.
MUmnopTtupyiite Habop gaHHbix load_digits, copepkawmin 1797 nsobpaxkeHnin pyKonucHbiX Undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIM U TECTOBbLIN B Nponopumm 85/15.

Busyanusumpyite nepsble WeCTb 06bEKTOB U3 TPEHUPOBOYHOTO Habopa.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CI0eB: BXOAHOTO, CKPbITOTO M BbIXOAHOrO. BbIMOAHUTE NpescKasaHue u
OLEHWTE ero KayecTso.

MmnopTtupyiite Habop aaHHbIX load_digits, copepkawmin 1797 nsobpaxkeHnin pyKonucHbiXx Uundp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOUHbI U TECTOBbIN B Nponopuumn 75/25.

MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CI0EB: BXOAHOTO, CKPbITOTO U BbIXOAHOrO. BbINOAHUTE NnpeacKasaHue u
OLLEHUTE ero KayecTso.

Hanuwwute Knacc Neuron, BbINOAHAWOWMI GYHKUUM UCKYCCTBEHHOTO HEMpPOHA, Ha BXO4 AO/KHblI NOJABaTbCA Beca,
CMeLlLeHue, 1 3HaYeHMA BXOAO0B HEMPOHA. B KauecTBe GyHKLMM aKTMBALMMN UCNONb3YIATE CUTMONAY:
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1+e

HanuwwuTe knacc Neuron, BbINOAHANOWMIN GYHKLUMM MCKYCCTBEHHOTO HEMpPOHa, Ha BXOA, A0/XKHbI NoAasaTbCA Beca,

CMeLLeHMe, 1 3HaYeHMA BXOA0B HelpoHa. B KauecTBe GyHKLMM aKTMBaALMKU NCNONb3YITe rnnepboNnyecknin TaHreHc:
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2.3. IlepeuyeHb BONPOCOB Jisl NOATOTOBKH 00y4alOIHUXCS K NPOMEKYTOUYHOM aTTecTAlMU

UckyccrBennblil nHTeekT. OcHOBHbIE nmoHsATHsS V.
MaumHHOe 00y4eHue.

I'nmy6okoe oOy4eHue.

OOyueHue ¢ yuuTesaeM U 0e3 yUuTesl.

OcHOBHBIC TIOHATHS aHAIH3a IaHHBIX. JlaHHBIE, MOJIENh, 00pabOTKa JAHHBIX.
MeTtononornieckne IPUHINAITEL AaHATTU3BI JaHHBIX.
e, sTansl, METOIB M TEXHUKY aHAJI3a JaHHBIX.
OuIpTpaIyst TPYMITAPOBKA U arperais TaHHbIX.
Busyanuzanus 1aHHBIX.

Buzyanuzanust nanssix B Phyton.

Busyanuzanus B Pandas.

bubmnorexu Seaborn u Matplotlib




13. Pemaromiuie nepeBbsi: OCHOBHBIE TOHATHUS.

14. 3amaya knaccuuKaIum.

15. Hepesbs pemennii. OCHOBHBIE MapaMeTpHhI IepeBa.
16. JlepeBo pelieHmid B 3a1a4 PETPECCHUH.

17. Meron Ommxainmmx coceneii.

18. Konuenuus cirydailHOro Jieca.

19. Caydaiinas BBIOOpKa TPEHHUPOBOYHBIX 00PA3IIOB.
20. VYcpenHeHHE IPOTHO30B.

21. IIpobnema nepeoOyveHusI.

22. Tumsl omubOK: true negative, false positive.

23. Merpuku kadectBa Mmojenu: Precision, Recall, F1 score.
24. TectupoBanne ROC AUC.

25. HetlipoHHBIE CETH.

26. VckyccTBeHHBIC HEUPOHBIL.

27. OyHKUUU aKTUBALMU HEUPOHA.

28. IlepuentpoH.

29. OOyueHue HEHpOHa.

30. I'pagueHTHBIH CITyCK.

31. HdpobneHue mara npu rpald€eHTHOM CITyCKe.

32. CroxacTU4ecKuil rpailueHTHBINA CITyCK.

33. Meroa HaUCKOpEHIIETo CITycKa.

34. HetipoHHas CETb.

35. OnHOCHOIHAs MOACHE.

36. CepTouHblC HEHPOHHBIE CETH.

37. CBEpTOYHBII CIIOH, CIIOH MOABBIOOPKH, TIOJIHOCBSI3HBIH CIION.
38. LeneBas ¢pyHKIMS.

39. 3anauu pacrozHaBaHUsi 00pa3oB.

40. Kmaccudukanus 00beKTOB.

41. Ilownck m300paxeHus Mo 00pasIry.

3. Meroau4eckue MaTepuaJbl, ONpeae/sIionue NpoueaIypy H KpUTepuH OLeHUBAHUSA
cpopMHPOBAHHOCTH KOMIIETCHUMI NPH NPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurepun ¢popMupoBaHusi OLICHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBBIX 3aJaHUM

- OI€HKa <«OTJIM4YHO» BBICTABIACTCS 06yqa}0H1eMycsi, €CJIK KOJIMYECTBO IIPABUJIBHBIX OTBCTOB Ha
Borpockl coctanisieT 100 — 90% ot ob1iero o6bEMa 3a1aHHBIX BOIPOCOB;

- OIICHKAa «XOPOII0» BBICTABJIACTCA 06y‘—IaIOH_[eMYC$I, €CJIM KOJIMYCCTBO IMMPAaBHUJIbHBIX OTBETOB HA BOIIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OICHKa «YHOBJETBOPUTEJIbHO» BBICTABIISACTCA 06yqa}0meMyCﬂ, €CJIM KOJIMYECTBO IIpPaBUIIBHBIX
OTBETOB Ha TECTOBBIE BONPOCHl —75—60 % oT 0011ero o0béMa 3a1aHHBIX BOIIPOCOB;

- OLCHKa «HEYAOBJECTBOPUTECJIBbHO» BbICTABIIACTCA O6y‘—IaIOH_IeMy05I, €CJIM KOJIMYECTBO IpPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 00111ero 00BEMa 3a1aHHBIX BOIPOCOB.

Kpurtepun ¢popmupoBaHus OLIEHOK 110 pPe3y/IbTaTaM BbINOJHEHUS 3a1aHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO MOJIHOCTHIO €3 OINOOK U HEJJOYETOB.

«Xopowo» — cTaBUTCA 3a paboTy, BBHIMOJIHEHHYIO MOJTHOCTHIO, HO IPU HAJIMYUU B HEH He Oosee 01HOM
Herpy0Oo# omMOKY 1 OTHOTO HeloueTa, He 0oJiee TpeX HEeJJ0YETOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCS 32 pabOTy, €ciii 00yJarouuiicsl MpaBUIBLHO BBIMIOJIHWI HE MeHee 2/3
Bceil paboThI MM JTOMYCTUI He Oosiee oHON TpyOoi OomMOKM U JIByX HEI0YeTOB, He Oojiee 0HOM rpy0oil u
OJIHO HerpyOoi omnOKu, He OoJiee TpeX HEerpyObIX OMUOOK, OAHON HerpyOoil OMMOKU U ABYX HEJIOUETOB.

«Hey0BJ1IeTBOPUTEJIBHO» — CTAaBUTCS 32 pabOTy, €CJIM YUCIIO OMMOOK M HEIOUETOB MPEBBICUIO HOPMY
JUTSL OLICHKH «YJIOBJIETBOPUTEIHLHOY WJIU MIPABMIIHHO BBITTOJTHEHO MEHee 2/3 Bcelt paboThI.

Buowi owubok:

- 2pybOvle owubKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPASU], HOPM, HEe3HAHUe NPUEeMO8 peuleHus 3a0ady;
owuOKU, NOKA3bI8AIOWUE HENPABUTLHOE NOHUMAHUE YCTI08US NPEONONCEHHO20 3A0AHU.

- HeepyOble OWUOKU: HeMOYHOCMU (POPMYIUPOBOK, ONpedeNeHUll; HePAYUOHATIbHBIL 8b1O0P X00A PeuleHUsl.

- HeOoUembl: HepayUOHAIbHbLE NPUEMbl 8bINOIHEHUS 3A0AHUS; OMOeNbHble NO2PEULHOCTU 8 YOPMYTUPOBKe
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUS.



Kpurepun (popMupoBaHusi OLIEHOK 10 324€eTy

«3a4TeH0» — CTYJCHT IEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl H3Y4aeMOIo Kypca: ero
0a30BbIX MOHATHH W (QYHIAMEHTAJIBHBIX IMPOOJieM; MPUOOpen HEeoOXOAMMbIE YMEHHUS M HaBBIKH, OCBOWII
BOIPOCHI IPAKTUUECKOTO IPUMEHEHHUS MMOJIyYEHHbBIX 3HAHUN, HE TONMYCTHI (PaKTUYECKUX OIINOOK MpHU OTBETE,
JOCTAaTOYHO IIOCJIEIOBATEIbHO U JIOTMYHO M3J1araeT TEOPETUYECKUM MaTepuall, JOIyCKas JIMILb
HE3HAYUTEIIbHbIE HAPYLIECHUS IIOCIIEI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABISETCS B TOM Cllyyae, KOTJa CTYACHT JeMOHCTPUPYET (pparMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOIo Kypca: ero 6a3oBbIX MOHATUHN U pyHIaMEHTaJIbHBIX podaemM. Y
9K3aMEHYEMOro €1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY aHAJTUTUYECKOMY MBIIUICHHUIO, HUMEIOTCS
3aTpy/IHEHUS B U3JIO)KEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKU, JAOIYIIEHbI rpyOble
OIMOKY M HE3HaHWE TEPMMHOJIOTHM, OTKa3 OTBEYATh HAa JIOMOJIHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPBIX
HEOO0XO0UMO IS MTOJIy4YEHHUS MOJI0KUTEIbHON OLIEHKH.
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