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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTAaMHW OCHOBHBIMH MCTOJAaMH METOHNOB MAIIMHHOT'O 06y‘IeHI/I$[, TOJIYYCHUE HABBIKOB ITPOrpaMMHPOBAHUA

aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

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

Hukn (paznen) OIT: |B1.0.39.01

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

(MOYJIST)

OIIK-2 CrocobeH pemats NpodeccHoHaIbHbIE 331a4U C UCIIONB30BaHUEM METOJ0B, CIIOCOO0B U CPEACTB MONYUeHHS, XPaHEHHUS 1
nepepadoTKH MH(POPMaLUK; HCIOIb30BaTh HH(POPMaLMOHHbIE U IIM(POBBIE TEXHOJIOTHHU B PO(ECCHOHABHOM AEATEILHOCTH

OIIK-2.3 Mcnonb3yeT OCHOBHBIE METOABI M TEXHOJIIOTUU UCKYCCTBEHHOTO MHTEIIEKTAa JIsl pEIIeHUs TUIIOBBIX 3a7a4

YK-1 CnocobeH ocymecTBIsITh KPUTHUECKUI aHaIM3 MPOOJIEMHBIX CUTYaIMii HA OCHOBE CHCTEMHOIO IOJIX0/1a, BEIpaOaTHIBATh
CTpaTeruIo IeUCTBHUI

VK-1.3 BeipaGatTsIBaeT cTpaTeruio ISHCTBUIA IS peIIeHNs TPUKIATHBIX 3314, UCIIONb3Yys TeXHOIOIMU UCKYCCTBEHHOTO
UHTEIIEeKTa

B pesyinbraTe 0cBOEHMSI IUCHMILIMHBI (MOYJIs) 00yHAIOMIMIACS N0JKEH

3.1 |3nartn:

3.1.1 | - xkmaccuduKamio 3a1ad, pernaeMbIX METOaMH UCKYCCTBEHHOTO MHTEILIEKTa;

3.1.2 | -MeTpUKU OLIEHKU KaueCcTBa MOJEIEH U allrOpUTMOB;

3.1.3 | - ocHOBHBIE METO/BI MAIIIMHHOTO O0YIEHHs, ITPOLIECCH M CEPBHCH 10 00paboTKe TaHHBIX M BBIPaOOTKE PEICHUH B
obmacty mpoheCcCHOHATBHOMN NeITeTbHOCTH;

3.1.4 | - KOMIUTEKC TEXHOJIOTHIECKIX PEUICHUH, IMUTHUPYIOINH KOTHUTHBHBIE (DYHKIIMH YeJI0BeKa M MO3BOJISIOIINH IPH
BBIIIOJIHEHUH 337124 JJOCTUTATh PEe3yIbTaThbl, COIIOCTABUMBIE C Pe3yIbTaTaMU HHTEICKTyalIbHON AESTeNbHOCTH YeTI0BEKa;

3.2 | Ymers:

3.2.1 | -BBIOpaTh MOMXOMSIIYIO METPUKY JUISI OLIEHKH KauecTBa MOJICITH U aJTOPUTMA.

3.2.2 | - arperupoBath, GHILTPOBATh, HACTPAUBATE BECa, BEIOMPATh KIIACCH(HUKATOPHI, KIACCH(PHITNPOBATE, BU3YaJIH3UPOBATH
JaHHBIE, CTPOUTH AEPEBbsI PELICHHH C UCTIOIb30BAHIEM S3BIKOB BEICOKOIO YPOBHS JUIS PEIICHUS HAYIHO-TEXHUIECKUX
3a7a4 B 00J1aCTH NMPO(ECCHOHAIBLHON AeSTeNbHOCTH; HaBbIKAMU HAIIMCAHUS HEHPOHHBIX ceTeil IS peleHus HayqHo-
TEeXHUYECKUX 33124 B 00J1aCTH CBOEH NMPOeCCHOHATBHON eSITEIbHOCTH;

3.2.3 | - HaBBIKaMU 00YYEHHUS MOJIETH C UCIIOIb30BAHUEM MHCTPYMEHTOB UCKYCCTBEHHOIO MHTEIIIEKTA.
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3.3 | Bnagern:

3.3.1 | - HaBBIKAMU HANMCaHUS HEHPOHHBIX ceTeil IS pelIeHUs HayYHO-TEXHUUECKHX 3a7a4 B 001aCTH cBOEi
podeCCHOHANBHON e TEeNbHOCTH;

3.3.2 | - HaBBIKaM¥ 00y4IEHUS] MOJIENIY C HCIIONIBb30BAHUEM HHCTPYMEHTOB HCKYCCTBEHHOT'O MHTEIUICKTA.

3.3.3 | -HaBBIKaMH OIICHKU Ka4decTBa pabOTHI aITOPUTMA B 331a4axX KIACCH(UKAIUU U PETPECCHH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)
Kon HaumenoBaHue pa3iesioB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHA [ Kypc

Pasgen 1. Beenenue HCKyCCTBEHHbIH HHTELIEKT

1.1 HckycctBennsIi naTeIIeKT. OcHOBHBIE TOHATHA 1M, MammHHOE 00ydeHue. 7 2
I'mybokoe o0yuenue. Obydyenue ¢ yuurenem u 6e3 yuurens. /Jlex/

1.2 JanHble, Moaenb, 00paboTKa NaHHBIX. MeTO0JI0rHYeCKUEe MPUHITUITBI aHATHU3BI 7 2
naHHBIX. [{enn, aTambl, METOIBI M TEXHHUKH.
@dunpTpanus rpynnyupoBKa U arperamis JaHabx. /JIex/

1.3 Busyanu3anus nasHsX. Busyannsamus nanasix B Phyton. Busyanusanus B 7 2
Pandas. bubnuorexu Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI M CTPYKTYpPbI JaHHBIX. Bubnnoreka Pandas: CTpyKTyphl JaHHBIX: 7 2
Series n DataFrame. PaGota c csv.
Mp/

1.5 @unprpanus faHHBIX. brubmmorexa Pandas. BeiBox cTpok u xomoHOK. MeTomsr 7 2
query, tail, sample, head. O6bequnenne MetonoB. /I1p/

1.6 Arperarus qaHabix B Pandas: count, sum, max, min, mean, median. MeTosl 7 2
groupby u aggregate. O0peauHeHne MeTonoB. CopTrpoBka. /IIp/
Paznes 2. MeToab! MAIIMHHOTO 00y4eHHUS




2.1 Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Knaccuduxanus. Jlepesbs perieHuit. 7 2
OcHoBHbIE TapaMeTphl AepeBa. [lepeBo pelieHuii B 3a1aun perpeccud. Metoxn
Oommkaimmx cocenelt. /JIex/

2.2 Konmermus cimyqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 7 2
Yepenuenue nporHo3os. [Ipobnema nepeodydeHus. MeTpuKku KauecTBa MOAEIH.
TectupoBanue ROC AUC. /JIek/

2.3 Heiiponnsie cetn. VckyccrBeHHBIe HelipoHBL. [lepuentpon. O0ydeHue 7 2
HelipoHa. /JIex/

2.4 I'paguenTtHsIi ciyck. [IpobneHne mara mpy rpaJieHTHOM CITyCKe. 7 2
Croxactuueckuil rpaJUeHTHBIN cITyck. MeTox Hauckopeiero ciycka. /JIex/

2.5 Heiiponnas cetb. OnHocnoiiHas Moznenb. CBepTOUHbBIE HEHPOHHBIE CETH. 7 2
CBEPTOYHBIH CIIOMH, CIION MOMBLIOOPKH, TIOTHOCBA3HBIN cioi. [{eneBas
¢yaxuus. /Jlex/

2.6 Pemaromme nepeBbs: oOydeHune monenu. bubmmorekn sklearn, pandas, numpy. 7 2
Bri6op mapamerpos mozenu. Kpocc-panunarus. [Ipegsapurensaas o6paborka
JaHHBIX. TPeHUPOBOYHBIN HAOOp AaHHBIX. TecTOBBIN HAOOP JAHHBIX.
Mp/

2.7 Konmermus ciryqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00Pa3IioB. 7 2
Yepeanenue mporHo3oB. [Ipobnema nepeodyueHus. Turel ommoboK: true
negative, false positive. MeTpuku kadecta: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /TIp/

2.8 HckyccTBeHHBIH HelipoH. Bxon, GyHKIMs akTHBaIuy (CHTMOMIa, 7 2
runepOonmueckuii Tanrenc, SoftMax). [Ton6op Becos. /TIp/

2.9 bubnuoreka Keras. [ToMHOCBS3HBIN U CTIIAXKUBAIOMINK clIoH, ci1oi Dropout. 7 2
Pemrenue npo6iiem nepeodydenus. /TIp/

2.10 BHemrHue HCTOYHHKY TaHHBIX 11 aHanm3a. Kuggle. [ToaroroBka qaHHBIX. 7 2
Pabota ¢ n306pakeHusIMu pasHoro ¢opmara. /IIp/
Paznen 3. CamocrosiTesibHasi padoTa

3.1 KommrerotepHoe 3penne. buommorexka OpenCV. OTciaexuBaHne IBIKYIIXCS 7 3
00BEKTOB BO BpeMeHHU. Pacrio3HaBaHHE JIUII.
/Cp/

32 O0paboTKa ecTeCTBEHHOTO sA3bIka. OCHOBHBIC TOHATHA. TOKEeHEe3aIusl. 7 4
Jlemmatmzanws. /Cp/

33 IToxroroka k sekuusm /Cp/ 7 8

34 IToxroroka k tabopaTopHbIM 3aHsTHSIM /Cp/ 16
Pa3nen 4. KonTakTHbIe Yachl HA aTTECTALUIO

4.1 3auét /KD/ 7 0,15

5. OHEHOYHBIE MATEPHAJIBI

OneHouHbIe MaTepUaNbl U TIPOBEACHUSI TIPOMEKYTOYHOW aTTECTAMU OOYYArOIIUXCsl MMPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMMe JUCHHUIUIAHBI.
DOpMBI U BHIIBI TEKYIETO KOHTPOJS MO JAUCHUILIMHE (MOIYIIIO), BUIbBI 3aJJaHUH, KPUTCPHUH X OICHUBAHHUSI,
pacrpeneneHre 6aJuIoB MO BUIAM TEKYIIET0 KOHTPOJIS pa3padaThIBAIOTCS TPEToiaBaTeNeM JUCIUTUTNHEI C yIeTOM €€ CIIeIN(UKU ’
JIOBOJISITCS 10 CBEIEHUS 00YJalOLIMXCsI HA TIEPBOM YIEOHOM 3aHATHH.
Texymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MpernoaaBaTeieM IUCIUIUTAHBI (MOYIIA), KaK MPaBHUIIO, C
ucnonszoBanuemM DM OC Wi myTeM MPOBEPKH MUCbMEHHBIX padoT, MPETyCMOTPEHHBIX pa00YUMHU TPOrpaMMaMHt JUCITUTLTAH B
paMKax KOHTaKTHOH pabOThI U CaMOCTOSTEIBHON PaObOTHI o0ydaromuxcs. st QUKCHUPOBaHUS PE3yAbTaTOB TEKYIIETO KOHTPOJIS
MOXeT ncnoas3oBathes DMOC.

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

6.1. Pexomenayemas Jiureparypa

6.1.1. OcHoBHas JuTEpPaTYpa

ABTOpBI, COCTABUTENU 3arnaBue Wznatensc On. aapec
TBO, TOJ
JI1.1 | Huxonsckuii C. H. ABTomartu3zanys HHHOPMALUOHHOTO OBEACHUS U Mocksa: https://e.lanbook.com/bg
HCKYCCTBEHHBIN HHTEIUIEKT: YdeOHOe mocodue MUPOA,

2020




6.1.2. lono/IHMTebHAS JUTEPATYPA

ABTOpBI, COCTABUTENU 3arnaBue W3natensc Omn. agpec
TBO, TOXL

JI2.1 | Xenesnos M. M. MeTobl M TEXHOJOTHH 00PAOOTKH OONBIINX TAHHBIX: Mocksa: | https://e.lanbook.com/bg

y4eOHO-METOMYECKOE TOCOOHE MoCKOBCK
Wi
rocynapct
BEHHBIH
CTPOHTEIh
HBIN
YHHBEPCHU
tet, 2020

6.2 UndopManmoHHbie TeXHOJIOTHH, HCIOJIb3yeMble IPH OCYIIEeCTBICHUN 00pa30BaTeIbHOT0 MpoIecca Mo ANCIHUTLINHE
(Mony.110)

6.2.1 IlepeyeHs JIMIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHIEMOT0 MPOrPAMMHOTO0 00ecIieY eH st

6.2.1.1 | Python

6.2.2 Ilepeuenb npodecCHOHAIBLHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas cripaBoyHast cucteMa TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UndopmarnmonHas crpaBouHast cucrema "T'apant” http://www.garant.ru

6.2.2.3 | baza nannbix ['ocymapcTBeHHBIX cTaHaapToB http://gostexpert.ru/

6.2.2.4 | baza naHHbIX «OKene3HoqopoxkHbIE TepeBo3Ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.

Ju—

VaeOHBIE ayIUTOPHH JUTS IPOBEICHNS 3aHATHH JIEKINOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIICIIMAIN3NPOBAHHON MeOeITbIo
U TeXHHYECKUMH CPEICTBAMH O0yJIEHHs: MyIbTUMEUIHHOEe 000pYI0BaHUE IS IPEOCTaBICHHUS yIeOHOM HHpOpMALUH
OOJIBIIION ayTUTOPHHU /WK 3BYKOYCHITHBAIOIIEE 000pYyI0BaHHE (CTAIIHOHAPHOE WITH MEPEHOCHOE).

7.2 | YaeOHble ayJUTOPHH AJISl IPOBEACHUS 3aHATHH CEMHUHAPCKOr0 THIIA, TPYNIIOBBIX U HHAUBHIYAILHBIX KOHCYABTALHH,
TEKYIETO KOHTPOJISL U TPOMEKYTOUHOH aTTeCTAINH, YKOMIUICKTOBaHHEIC CIICIIHATN3UPOBAHHON MEOEIBIO 1
TEXHUIECKUMU CPEIICTBAMHU O0YICHHUS: MyJIbTHMEINIHHOE 000PYIOBaHIE W/UITH 3BYKOYCHIINBAIOIIee 000pyIOBaHUE
(cTanmoOHApHOE WM TIEPEHOCHOE).

7.3 | TTomerneHust UIst CaMOCTOATENLHON pabOThI, OCHAIIIEHHBIE KOMIIBIOTEPHOW TEXHUKOH ¢ BO3MOXXHOCTBIO TIOAKIIOYEHUS K
cetu "MHTepHeT" 1 obecnieueHHeM JA0CTYMa B dJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

7.4 | [TomerneHus AT XpaHEHUS U TPOGDIIAKTHUECKOro 00CTyKUBaHUS yIeOHOr0 000pyIOBaHHUS.

7.5 | JTabopaTopuu, OCHAIIEHHBIE CIICIIHAIEHBIM JTAOOPaTOPHEIM 000pyAOBaHHEM: KOMITBIOTEPHOH TEXHUKOH C YCTAaHOBIEHHBIM
[1O: Python, a Takxe ¢ BO3MOKHOCTBIO MOAKIIOUEHHS K ceT "MHTepHeT" u obecrieueHreM A0CTYNa B DJIEKTPOHHYIO
NH(OPMAIOHHO-00Pa30BaTENbHYIO CPENy YHUBEPCHTETA




[Ipunoxxenue
K paboueil mporpamme JUCLUIUIHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

TEXHOJIOI'UN UCKYCCTBEHHOI'O HHTEJIJVIEKTA

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

Hampapnenune moaroToBKy / CieUaibHOCTD
23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHIECKHE CPEICTBA

(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crienuani3anus
HO,I['LGMHO'TpaHCHOpTHLIe, CTPOUTEIIbHBIC, JOPOKHBIC CPEACTBA U O60pyIIOBaHI/Ie

(HaumeHosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
o6yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IB3,IOH_[I/IX JOCTHUIKCHUC HHaHI/IpyeMbIX pe3y.HBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTalluu: 3a4€T, / CEMECTp

Hepeqeﬂb KOMHeTeHIII/Ii/’I, (l)Ole/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

Kox mHnmkaTopa qOCTIKEHHS
Kon 1 HanmeHoBaHne KOMITETEHIIUN

KOMITCTEHIINU
YK-1: CiocoGeH ocynecTBIsITh KpUTHYECKUI aHAJIN3 IPOOJIEMHBIX CUTYaIlMi Ha OCHOBE VK-1.3: BeipabateiBaer
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN CTpaTeruto feicTBuil At

penieHus NpUKIaaHbIX 3a1a4,
HCIOJIb3Yysd TEXHOJOTINn
HNCKYCCTBCHHOT'O MHTCJIJICKTA

OIIK-2: CriocobeH pemaTh mpogeCCHOHATBHEIE 3a/Ja9 C HCIIOIB30BAHUEM METOJIOB, OIIK-2.3: MUcnonp3yeT OCHOBHBIE
CIIOCOOO0B M CPEICTB TOJIyUECHNUS, XPaHSHHS B IepepabOTKH HHPOPMAIINHU; HCIIOIb30BATh METO/IBI ¥ TEXHOJIOTHH
nH()OpMaMOHHbIE U IU(PPOBIE TEXHOJIOTUH B IPO()ECCHOHAILHOH NEeITeIBHOCTH HCKYCCTBEHHOT'O MHTEIUIEKTA IS

peuicHus TUIIOBBIX 3ada4

Pe3yabTaThl 00y4eHUsi 0 TUCHHUILIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMU Pe3yJIbTATAMH OCBOEHHSI 00Pa30BaTeILHOI MPOrpaMMbl

Kon 1 HanMeHoBaHME HHIUKATOpPA OrneHOYHBIC
PesynbraTel 00y4eHuUs IO TUCIUTIIIHE
JOCTHKEHUS KOMIETECHIIAN MaTepuabl
YK-1.3: BripabateiBaer ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PEIICHNA NPUKJIANHBIX 337189, | - knaccudmkaumio 3a1ay, pelaemblx MeToamm uckyccTeeHHoro | Bompocs! (Nel -
UCTIONIB3YSl TEXHOJOTMH HCKYCCTBEHHOTO | yyrennexTa; Nel0)
MHTCJICKTA -MeTPMKM OLLeHKM KauyecTBa Modenei u anropuTMos;

OO6yyaronmumiics ymeeT:

BbI6paTb NOAXOAALLYIO METPUKY AN OLEHKM KadecTBa mogenv v | 3aganus 7-10
anropuTma.

OOyJaroniuiicsi Baajgeer:

HaBblKamMy OLLEHKM KauvecTBa paboTbl anroputma B 3agavax | 3aganus 7-10
KnaccuduKaummn n perpeccum.

OIIK-2.3: Ncnonp3yeT OCHOBHBIE MeTOABI U | OOyuaromuiics 3HaeT: Bompocer (Nell -
TEXHOJIOTUH HMCKYCCTBEHHOTO MHTEJUIEKTA | - OCHOBHbLIE METOJbI MAIIMHHOTO 00ydenus, nporecchl 1 | Ne20)
JUTSI pEIICHUS TUTIOBBIX 3a/1a4 CEpBUCHI TI0 00pabOTKe JAaHHBIX M BHIPAOOTKE pElIeHUH B

obnactu npodeccnoHaIbHOH IeATeThHOCTH;

- KOMIUIEKC TEXHOJOTHYECKUX PELIEHNH, UMUTHPYIOIIAN
KOTHUTHBHBIC (DYHKIIMU YCJIOBEKA W ITO3BOJIIONIMNA TIPU
BBIIIOJIHEHHMHM 33/1a4 JJOCTUraTh PE3YJIbTAThI, COIIOCTABUMbIE
C  pe3ysJbTaTaMM  MHTEJUIEKTyalbHOM  JEATEIbHOCTH

4eJIOBEKa;

OOyyaronuiicst ymeer: 3agaHus (Ne21 -
- arperupoBarh, (UIBTPOBAaTh, HacTpauBaTh Beca, | Ne25)

BBIOHPATH KJ1aCCU(HUKATOPBI, KJTaCCU(UIIUPOBATH,

BU3YAJIM3UPOBATh JIAaHHBIC, CTPOUTH JEPEBbs PELICHUI C
HCIIOJIb30BAHNUEM SI3BIKOB BBICOKOT'O YPOBHSI JUJIS PEIICHHS
Hay4HO-TEXHHUYECKHX 3a/1a4 B 00J1aCTH MPO(ECCHOHAIBHOI
JIeATeIbHOCTH;, HABBIKAMU HAMMCAHUS HEWPOHHBIX CeTeil
JUISL pELICHHS] HAyYHO-TeXHMYECKUX 3a/1a4 B 00JIaCTH CBOCH
npohecCHOHATLHON IEITEIbHOCTH;

- HaBbIKaMH OOYYCHHs MOJCIH C HCIOJIb30BaHUEM
HHCTPYMEHTOB HCKYCCTBEHHOTO HHTEJICKTA.
OOyyaronuiicst Bjageer: Saganus (Ne 1- Nel0)




- HaBbIKAMU HAIMCAHUS HCHUPOHHBIX CETEH IJI PELICHHUS
HAy4YHO-TEXHUYECKUX
npoQeCCUOHANBHOM NesITeIbHOCTH;

- HaBbIKAMHM OOYYEHHS MOJAEIM C MHCIOJIb30BAHUEM
UHCTPYMEHTOB UCKYCCTBEHHOI'O UHTEJUICKTA.

3a7a4 B obaacTu cBOEH

[TpomexyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJHOU U3 CIEAYIOIUX (hopM:

1) cobecenoBanue;

2) BoinonHenue 3aganuit B OMMOC ynuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA /TN WHbIE MATEPHAJIBI 151 OLleHKU 3HAHMI, YMeHU i, HABBIKOB
U (WJIM) ONBITA JesITeIbHOCTH, XapaAKTePU3YyIOLIUX YPOBEeHb ¢(POPMUPOBAHHOCTH KOMIIETECHIIUH

2.1. TunoBble BONpPOCHI (TeCTOBBIE 3ajaHus1) /IJIAA OLIEHKH 3HAHMEBOT0 00Pa30BaTeIbHOTO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

KOZ[ 1 HAUMCHOBAaHUC MHAUKATOpaA
JOCTHXKCHHUA KOMIICTCHIIMHN

O0pa3oBaTeNbHBIN pe3yNbTaT

YK-1.3: BripabaTbIBaeT cTpaTeruto

OOyYaroNIMiics 3HAET:

MammnHoe 00y4eHne —

JIAHHBIX

3amanue 2

3amanue 5

3amanue 3
K 6ubnmotexam ananuza gaHHbx B Python oTHOcsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

JIeMCTBHM ISt PEIICHHS | - KnaccMdMKALMIO 33434, PELUAEMbIX METOAAMM UCKYCCTBEHHOTO MHTE/I/IEKT];
NPUKIAAHBIX  3a/a4, HCIOJL3Ys | -METPUKM OLLeHKM KadecTsa Mojieneil u anropuTmos;

TEXHOJIOTHHU HCKYCCTBEHHOT'O

HMHTEJUIEKTa

3aganue 1

a) ChenuaIM3UpOBAHHOE MPOrPAMMHOE pelreHHe (MM Habop pelleHui), KOTOpoe BKIIOYaeT B ce0sl Bce HHCTPYMEHTHI IS
W3BJICUYCHHS 3aKOHOMEPHOCTEH U3 CBHIPBIX JAHHBIX

b) orta rpynmupoBka 06bexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMKUCHIBAIOIIUX CBOMCTBA 0OBEKTOB

C) Ha0Op DaHHBIX, KaXJas 3aMiCh KOTOPOTO MPEACTaBIseT cO00H y4eOHBII IprMep, COIepIKaIUi 3aJaHHBII BXOJHOW Habop
JIaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOHOM pE3yJIbTaT

d) mozpa3szmeneHre HCKYCCTBEHHOIO MHTEIIEKTA M3YYArOIIMA METObI TOCTPOCHHUS aJIrOPHTMOB, CHOCOOHBIX 00ydaThCsl Ha

Cpenu mpenIoKeHHBIX 3a/1a4 MAIIHHHOTO O0YYEHUS YKAXKHUTE 3a/Ia9H PErPECCHH
a) [Ilouck HeraTHBHBIX OT3HIBOB Ha (PUIIbM Ha caiiTe KHHOKOMITAHHH
b) Anropurm ¢unbTpaimu cama
c) Ilpexackazanue cpoka OKYMaeMOCTH MPOEKTa
d) TIIpeackaszaHue pIHOYHOU CTOMMOCTH KBapTHPHI
e) Ilouck MOIIEHHMYECKUX TPaH3aKIIUit

Kakue u3 nepednciieHHBIX KOMaH][ BEpHYT JaHHbIe U1t Poccun 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"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

OTMeThTe BEpHBIE YTBEPKACHHs 00 anroputMe ciydaiiHoro jeca - Random Forest

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCS HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BaphUaHTOB. OLICHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




a) UroroBbIM npejckazaHUEM MOJICIH SBIISETCS MPEICKa3aHue CIIydaHOro JepeBa

b) Tlapamerpsl wis kaxa0ro JAepesa (riiyOrHA, MUHUMATIBHOE YHUCIIO 00PA3IOB B JIMCTE U T.J.) BEIOHPAIOTCS CITy4aiHO
¢) Kaxmoe nepeBo B jecy moiydaer ciy4ailHpIi MOAHAO0P TaHHBIX

d) Ywucno nepeBbeB B JieCy BHIOUpPAETCS CaydailHBIM 00pa3oM

e) IlpeackaszaHue MOJENH - YCPEAHEHHBIE MTPEACKa3aHUs IEPEBHER

3amanue 6
Kakoit aTpu0yT oTBe4aeT 32 MUHIMAaJIbHOE YUCIO 00pa3moB B TuCTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3anganue 7
Kakoii aTpu0yT OTBeYaeT 32 MUHUMAJIBHOE YUCIO 00PA3IIOB B Y3JI€ IS pa3aciicHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpHBIC YTBEPIKACHNUS O BIMSHUH ITAPAMETPOB PELIAIOIIETO JePEBhbs Ha epeoOyucHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHINS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TIEPEOOYUCHHUIO
€) UYewm MeHbIle IIyOHHA JepeBa, TEM MEHBIIIEC TCHACHINS K MEPeoOyICHHIO
d) TI'ayOuHa nepeBa HUKAK HE BIUSET HA €r0 MEPe00yIEHHOCTh
e) UYem mMeHblue 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIHUS K TIEPEOOYUCHHUIO

3aganue 9

Kaxkoi I(J'IaCCI/ICI)I/IKaTop HGO6XOZ[I/IMO HCIOJIB30BaTh IJIA MPEACKA3aHUA pasMepa 0,[[06p6HH01“0 KpeauTa 1o 3aJaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmoNb30Bad u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpHBIC YTBEPIKACHUS O JAEPEBbSIX PELICHHUH.
a) ueM MeHbIIe CBOWCTBO gini, TeM OJHOPOJIHEE TIPUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcs TOMBKO IS TUCTHEB, HO HE TS Y3II0B
C) CBOWCTBO samples yKka3pIBaeT HA KOJIHMYECTBO IPHMEPOB B y3IIe
d) mapamerp gini, BO BceX JIMCTBSAX TOJDKSH HMETh OJJMHAKOBBIC 3HAYCHHS

OIIK-2.3: Hcmoms3yer ocHOBHbIC | OOyyarommuiics 3HaeT:

METOBI u TEXHOJIOTUH | - OCHOBHBIC METOJIBI MAIIMHHOT'O OO0YYEHUsI, IIPOIIECCHI U CEPBHCHI IO 00pabOTKE JTaHHBIX U
HCKYCCTBEHHOTO MHTEJUICKTAa JUIA | BRIpaOOTKE perieHuil B 001acT Mpo(heccnonanbHOM AeaTeIbHOCTH,;
peHICHKs TUITOBBIX 3a1a4 - KOMITJICKC TeXHOJIOTHUYESCKUX PEIICHIH, IMUTHPYIOIINI KOTHUTHBHBIC ()YHKIINU YeIIOBEKA U

lIO3BOJI$II~OIILl/[I>i [IpH BBIIIOJHCHHM 3aJdad JOCTUraTb PE3YyJIbTaTbl, COINOCTABUMBIC C
pe3yJIbTaTaMu l/lH’l'eJlJleK'l‘yaJIbHOl\/’l JCATCIbHOCTH YCJIOBCKA,

3ananue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece
a) uem GOJbIIIE IEPEBLEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKA3aHUs
b) Bpems HacTpo#Ku 1 PABOTHI CITyYAWHOTO Jieca YBEINIUBACTCS IPOTMOPIHOHATHHO KOJIHYECTBY JAEBEPEB B JIECY.
C) ChydaiiHbIi Jlec IPUMEHUM JUTSL PEIICHHS 3aa9 PErPecCru
d) chyuaiiHbIif Jlec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKAIIMA

3ananue 12
OTMeThTe BEpPHBIE YTBEPKACHUS
a) RandomizedSearchCV HaxoquT Jay4inyro KOMOHHALIMIO TAPAMETPOB JUIS IepeBa peLICHHI
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nyduryr0 KOMOHHALMIO HapaMeTpoB Ul JepeBa, M3 TeX 3HAUCHUH MapamMeTpoB, 4TO ObUIH
nepeansbl
d) RandomizedSearchCV naer Gosee TouHoe npeackasanue, yeM GridSearchCV

3amanne 13
Bri6epure u3 cimcka 3a7auu KiaccupUKaIuu:
a) pasuenuTh 1o Gororpadyu KUBOTHBIX Ha KOIIEK U cO0aK
b) npenckasath CTOMMOCTH KBAPTHUPHI 110 33JaHHBIM [TApAMETPaM




C) paszmenuTh rpUObI HA CheTOOHBIC U STOBHUTHIC
d) crpynmupoBaTh TEKCTHI IO UX SMOLMOHATIBHON OKpacKe

3ananue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe nepeMeHHBIX s 00y9IeHMUsI AePeBa MOTYT OBITh HCIIOJI30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
MPU3HAKA
b) epeBsst penieHuit MOTyT perars 3a1a4y KIaCCU(PUKALMHU C IPOM3BOIBHBIM YHCIOM KIACCOB
€) UYewm meHsIme 3HadeHne min_samples_leaf Tem TouHee OyayT MpeacKkazaHUs Ha TPCHHPOBOTHOMN BEIOOPKE
d) UYewm mensime 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKa3aHUs HA TECTOBOM BHIOOPKE

3aganue 15
Ooyuaromias BeIOopka (X _text, y test) aTo —
a) BriOopka, Mo KOTOPOi HACTPAUBAIOTCS ONTUMANBHBIC MApAMETPHI JepeBa
b) BriGopka, M0 KOTOPOit OLICHUBAETCS KaYECTBO MOIYUYCHHOTO JIepeBa PEIICHHUH
C) BriOopka, M0 KOTOPOH OCYIIECTBIACTCS BBIOOP HAMTYUIIeH MOJETIN U3 MHOXECTBA MOJIeeit
d) MHOXeCTBO IENeBbIX 3HAYCHUI IS JAHHOTO HAabopa JaHHBIX

3aganue 16
[pu 06yUeHrH HEKOTOPOM MOJIETH Ha TPEHUPOBOYHOM BEIOOPKE M OIEHKE €€ KauecTBa Ha TECTOBOM BBIOOpKE, MONTydeHa GOIbIast
pasHHIA MKy 3HAUCHUSIMHA METPHK HA TPEHUPOBOYHOM M TECTOBOM BBIGOPKaxX. O 4eM 5TO MOKET TOBOPHUTH?

a) Mogens nepeobydeHa

b) Pacnpenenenue qaHHBIX B TECTOBOM BHIOOPKE CUIIBHO OTIIMYAETCS OT PACIIPEIEIICHHUS B TPEHUPOBOYHOM

€) Mogaenp Hemo00yUYeHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeaioKeHHbIX KOMOWHAIMI HE BBI30OBYT OMIMOKY?
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 mo3BOJISIOT 0TOOpaTh 5 MepBhIX CTPOK maTadpaiimMa data (MHAEKCHI MOCIEIOBATEIBHOCTD unces oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT OBITh HCIIOJIb30BaHA CTyNEHYaTast (PYHKIHS aKTHBALMN?
a) Ompenenuth K CbeJOOHBIM HITH HECHETOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts k KakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHOCHUTCST HpHC?
C) Pa3nmenuTh TEKCTHI Ha HEHTPAIbHBIC, HETATHBHBIC U MOJIOKHUTEIbHBIE.
d) TIIpenckasars pa3mep 3apabOTHOM MIATHI CHELMATINCTA O ONPEACTICHHBIM TapaMeTpam.
e) PasmenuTh M300pakeHUS HA COAEPIKAIIIE U HE COICPIKAIINE OTKPBITHIH OTOHb.

3aganue 20
Kakoe 3HaueHIEe MOXKET UMETH B3BEIICHHAs! CyMMa BXOJI0B HEIpOHA (/10 MCIOIb30BaHMs aKTHBAI[IOHHOHN (PYHKITHH)
a) [11]
b) [0,1]
c) (-1,1)
d) (- oo,+ )

2.2. TunoBble 3aJaHus /151 OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

Kox n HaumeHOBaHUE
HWHIUKATOpa TOCTHKEHUS OO6pa3oBaTenbHBIN pe3yabTaT
KOMITETECHIINU

OIIK-2.3: Ucnone3yeT ocHOBHBIE | OOyYarONIMiiCcsS yMeeT:

METOABI U TEXHOJIOTHU - arperupoBaTh, GUIBTPOBATh, HACTPAUBATh BECA, BRIOMPATH KIIACCU(HUKATOPBI,
Ki1accu(UIMPOBaTh, BU3YaJIM3UPOBATh IaHHBIE, CTPOUTH JEPEBbsS PEIICHHH C




HNCKYCCTBCHHOI'O MHTCJUICKTA IJIA HCIOJIb30BAHUCM A3BIKOB BLICOKOT'O YPOBHS [JId PCHICHUSA HAYYHO-TCXHUYCCKUX 3a1a4 B
peUICHMS TUIIOBBLIX 3a4a4 obnacru HpO(l)eCCHOHaHLHOﬁ JCATCIBHOCTH,

3ananue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (uanpumep, lab2 tiuzhna.ipynb), nomxmounte
6ubmmoTekn numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4aunTe pacnpeneneHne YUCIOBBIX BEIUYHMH AaTadpeiiMa sp HCIIONIB3ys 0a30BbIe METOJIbI BU3yallu3aluy OndaroTeku pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomp3ys wuHTepdeiic amsi MONTOHKHA PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
MOAMHOXKECTBaM Habopa TaHHBIX BEIBEANTE Ipa(K yCIIEeBAEMOCTH 110 MAaTEMATHKE W YTCHUIO C Pa3eICHAEM MO TIOITy.

3amanue 22

3arpysure Moaynu 6ubnrorek numpay u matplotlib, a Taxxe moxymu 6udarorexu Scikit-learn, HeoOxoauMBbIe TSI pabOTHI C IPEBOM
peumennii. 13 sklearn.datasets parpysute TecToBbIii HabOp iris. M3yuute cTpyKTypy MOJydeHHOro Habopa maHHbX. B Habope 150
9K3eMILIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHUHOJIOTHH). KakaoMy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(MHa yalenucTUKa B CM; INMPHHA YalIeINCTHKA B CM; JUTHHA JIETIeCTKa B CM; LIIMPUHA JIeleCTKa B ¢M) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. naHHBI HaOOp MO3BOJISET PELINTH 33/auy KiaccU(HKalMM, OTHECEHHsS PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUIMHBI YalIeINCTHKA U T.J. K OHOMY U3 Tpex KinaccoB. Co3naiite nemoHctparuBHblii Decision Tree knaccudukarop,
UCTIONBb3Ysl OJHOMMEHHBII Kiacc 3 6ubmmorexu sklearn m coxpanute ero B nepemeHHyto dt. J[ns paspeneHus MHOXKecTBa Ha
TECTOBOE€ W TPEHHUPOBOYHOE HCHOJB3yHTe MeTon train test split. OToOpa3ure MOIYUCHHOE NEpeBO peIIeHHi TrpadHuvecKky,
ucnonb3yiite meron plot_tree

3aganue 23

3arpy3urte JaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop u3 1797 pyKONHMCHBIX M300paKeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HAYCHHH IBETa IUIA Ka)XXIOW STYCHKH M300paKCHUS.
OO0yuuTe AepeBO pelIeHuH U MOTy4YuTe Mpecka3aHue Ha TeCTOBON BbIOOpKe. Busyanusupyiite mpeackasaHue, yKakKuTe TOYHOCTh
JUIS TIOJTy9dEHHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

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

{'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 4nciioBrIX 3HaUeHWA. Bama 3amada HaliTH ommucanne Kakaoro u3 Hux. Tak mepBoe 3HaueHue (6.3200e-03
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IlocTpoiiTe aepeBO pelieHuA, IPEACKa3bIBAIOIIee CTOMMOCTD JKIIIbS [0 UMEIOIIUMCS JaHHBIM. OOpaTHTe BHUMaHUE, CTOMMOCTh
JKHUITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#aér. J{ist npeackasanus 3HAYCHUS
1eseBoit (yHKIIMK HYKHO perpeccuonHoe aepeBo DecisionTreeRegressor.

IlepebepuTe Bce IepeBbs Ha JaHHBIX boston Mo CIeIyONIUM MapaMeTpam:

MaKCUMaJbHasg ITyOuHa - T 2 10 15 ypoBHeif

MUHHMMAJIBHOE YHCII0 TIPo0 A7 paszaeneHus - ot 2 o 10

MHUHHMaJIBHOE YHCII0 TIpo0 B ucte - oT 1 10 10

OT00pasuTe TydIIue mapaMeTpsl U JIydlee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBII Habop boston.

Wzyante ocrampHble aTpuOyTH Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsiMu U MakCHMalbHOU
TIyOMHOHM paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0y4uTe MONy4eHHYIO MOJIeb. BrimmoHnTe npeackazanue. [locauranite TOYHOCTH (score) ISt Jieca.

VYKaxuTe TpH CaMBIX BaXXHBIX IIapaMeTpa JUIS JAEpPEeBBHEB PEIICHHH B CO3MaHHOM JieCy, HCIONB3Ys, HampuMmep, aTpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuarommuiics BJIajieeT:

CTPaTETHIO JaecTBuit JUISL | - HaBbIKAMU HAIlMCaHUS HEHUPOHHBIX CETEH JUlsl PELIEHUs Hay4yHO-TEXHHYECKUX 3ajad B
pellieHus OPUKIAAHBIX  3a1a4, | obnacTu cBoel npodeccroHaIbHOM NeaTeNbHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBIKAMH OOY4YEHHSI MOJIENIM C HCIOJIb30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJUIEKTA.

-HaBBIKaMH OLIEHKH Ka4ecTBa pabOTHI JITOPUTMA B 331a4aX KJIACCU(PUKAIIH M PErPECCUH.
OIIK-2.3: Mcnonab3yeT OCHOBHEIE
METOBI " TEXHOJIOTHH
HCKYCCTBEHHOTO WHTEIUIEKTA JUISA
pemIeHNs THIIOBBIX 3a/1a4

1. WUcnonbsyinte ¢ainn StudentsPerformance.csv. BoiBegute CTPOKM € AaHHbIMM OOYYaIOLLMXCA, KOTOPbIE HE MPOXOAUAU
noAroToBuTeIbHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (ntobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys meton Implot() BbiBeanTe rpadmKk ycnesaemoct no
MaTeMaTUKe W YTEHUIO C Pa3gesieHUem no nony.




2. MWcnonb3yiite dpann StudentsPerformance.csv. BbiBeguTe CTPOKM € AaHHbIMM 0byyatowmxca, HabpaBLIMX B CyMMe 3a TpU
TecTa 6osblwe 250 6annos. Umnoptupyinte bubanoteky Seaborn. MNMoKaxuTe Ha rpaduke cpegHUin 6ann No matemaTmke
ONA AeByLIEK U IOHOLWeEN B 3aBUCMMOCTM OT YPOBHSA 06yYeHUs.

3. Onpegenute, K KAKOMy U3 TPeX BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpaM: AJIMHA YalleNnCTUKa,
LWMPWHA YaLLeNNCTUKa, O/IMHA NIeNecTKa U LWWPKMHa enecTKa. 3arpysute moayavm 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHunn. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO peLleHWid Co cneayoWwuMm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNCI0 06BEKTOB B ncTe - 4. OTOO6pa3nTe NOYy4EHHOE AEPEBO PeLLUEHUI rpadrUyecKn, UCNOIb3YNTE METOL,
plot_tree. BbinonHUTe NpeAcKa3aHne OTHOCUTE/IbHO KAaCcCoB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepenvte, K KAKOMY U3 TPEX BUA0B MPUHALNENKUT MPUC NO YETbIPEM YUC/IOBbIM NapaMeTpam: AJIMHA YaleanCTUK],
LWMPMHA YaLIeNNCTUKa, A/IMHA NIeNecTKa U LWMPKUHaA enecTKa. 3arpysute moayam 6ubamortek numpay u matplotlib, a Takxke
Mmoaynn bubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3ganTe AepeBo peLleHNn Co CNeayoWwMMIN NapameTpaMm: MakCMMabHOE KOJIMYECTBO Y3/10B - 3,
MWHMMaNbHOE YMCO OOBEKTOB AN1A pasgeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEPEBO pelleHui rpaduyecki,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTEIbHO KAacCcoB, K KOTOPbIM NPUHAA/IeKaT AaHHble U3
TECTOBOM BbIOGOPKM.

5. Onpeaenute, K KAKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YalleNnCcT1Ka,
LWMPMHA YaLLeNNCTUKa, 4/IMHA NIeNecTKa U LWWPKHa AenecTKa. 3arpysute moayav bubnmorek numpay u matplotlib, a Takxke
moaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbli Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier c 10 gepeBbamMmU. BbinoNHUTE NpeacKkasaHue
OTHOCUTE/IbHO K/AacCcoB, K KOTOPbIM MPUHAA/NeaT AaHHble U3 TecToBOW BblBOpKW. MocunTaiiTe TOYHOCTL (score) ans
nosly4eHHoU moaenu.

6. 3arpysuTte mopynu 6ubavotek numpay v matplotlib, a Takxke mogynu 6ubavotekmn Scikit-learn, Heobxoaumble ana
paboTbl ¢ gpesom peweHnit. U3 sklearn.datasets 3arpysute TectoBbi Habop iris. Co3pgante M obyuute Moaenb
RandomForestClassifier c makcumanbHow rnybuHon aepesbes - 7. BoinonHUTe npeackasaHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NOSyYEeHHON Mmogenu.

7. WmnopTtupyiTe Habop aaHHbix load_digits, cogeprkawmii 1797 n3obpaskeHnn pyKonucHbix undp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIMA U TECTOBLIN B Nponopumm 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CeTb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOFO U BbIXOAHOTO. BbiNnoNHMTE NpeackasaHue un
OLEeHWTE ero KayecTso.

8. WmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOUHbIM M TECTOBLIN B Nponopumm 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO W BbIXOA4HOTO. BbiNONHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.

9. Hanuwwute Knacc Neuron, BbIMOAHAKOWMIA GYHKLUUM MCKYCCTBEHHOrO HEMpOHa, Ha BXOA AOJXHbI MOAABaTbCA Beca,

CMeLLEeHWNE, U 3HAaYEHWs BXOA0B HelipoHa. B KauecTBe GpyHKLMM aKTUBALMU UCMONb3YIUTE CUTMOUAY:
A= 14+e*
10. Hanuwwute knacc Neuron, BbINOAHAOWMIA GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCS Beca,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YWNTE TMNEPbOIMYECKMIA TaHTEHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB JIs MOATOTOBKH 00Yy4YalOIIMXCH K IPOMEKYTOYHOM aTTeCcTaluu
1. MUckyccrBennslii nateiekt. OcHOBHBIE mOHATHSA NI
2. MammHHOoe 00yJeHue.
3. T'myGokoe obyueHue.
4. OOyuenHwue c yauTenem u 6e3 yauTes.
5.  OcCHOBHEBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00Pa0OTKA TAHHBIX.
6. MeTononornyeckue NPUHIIMITEI AHATU3bI JaHHBIX.
7. Lenwm, 3Tambl, METOABI M TEXHUKH aHAIN3a JaHHBIX.
8. ®wuibTpanus rpynmupoBKa U arperanus JaHHBIX.
9. Busyanmzanus JaHHBIX.
10. Busyanmzanus naHHbx B Phyton.
11. Busyanmzanus B Pandas.
12. bubmuoreku Seaborn u Matplotlib
13. Pemraromiie qepeBbsi: OCHOBHBIC OHSITHS.
14. 3apgava kmaccupUKaInm.
15. JlepeBbs pemenuii. OCHOBHBIC TTapaMeTPHI JAepeBa.
16. [epeBo pemicHUi B 3a1a41 PETrPECCHH.
17. Merton GnrkaiIIMx coceaei.




18. Konuemnmus ciryyaifHoOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. Ycpennenue nporHo3oB.

21. TIpoGnema nepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

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

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIHUW aKTHBALUU HEHpOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. Hetiponnas cets.

35. OpmHocnoHAs MOIEND.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBII CIOH, CII0H 1MOABEIOOPKH, TIOJTHOCBS3HEIA CIOMH.
38. LleneBas ¢pyHKUHS.

39. 3anmaum pacnosHaBaHus 00pa30OB.

40. Knaccudukarus oObeKTOB.

41. Tlouck u300paxkeHus 1Mo oopasiry.

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
c¢()OPpMHPOBAHHOCTH KOMIIETEHIUIi NIPH POBEICHNU POMEKYTOYHOM aTTeCTAUM

KpnTepnn (l)OpMHpOBaHI/IH OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBBIX 3agaHui

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CJIHM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOMIEMYCsl, €CIIH KOJTMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHUTEJIBHO» BBICTABISECTCS OOYYaIOMIEMYCS, €CIM KOJIMYECTBO TMPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 001ero o0bEMa 3aaHHbIX BOIIPOCOB,;

- OIICHKA «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCs, €CIH KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi OEHOK 10 pe3yJIbTaTaM BBINOJIHECHHUA 3aJaHUI

«OTIAMYHO» — CTABUTCSA 32 pabOTY, BHITIOJHEHHYIO IOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.

«Xopomio» — cTaBUTCS 332 Pa0dOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPU HAJMYUU B HEH He Oosiee OJHOMN
HErpyOoii OIIMOKY ¥ OJTHOTO HeJo4ueTa, He O0Jiee TPeX HEJ0UETOB.

«Y10BJIETBOPHTEIBHO» — CTABUTCS 33 pabOTYy, €Ciii 00YJaIOUIHICs MTPaBUILHO BBITIOJIHII HEe MeHee 2/3
BCEW paboTHI WM JOIMYCTHI He Oojiee OJHOW TpyOoOi OIMMOKM U JBYX HEIOYETOB, HE Ooyiee OHOM TpyOoit u
oJHOM Herpy0oii ommoOKy, He OoJiee TpexX HErpyObIX OIHMOOK, OTHOM HErpyOOl OMMOKY 1 IBYX HEJJOYETOB.

«Heyn0BJIeTBOPUTEIBLHO» — CTaBUTCS 32 PadOTY, €CIM YHCIIO ONIMOOK W HEAOYETOB MPEBBICHIO HOPMY
TSl OLIEHKH «yJIOBJIETBOPUTEIHLHO)» MIJIH MTPABUIBHO BBIOJHEHO MEeHee 2/3 Bcelt paboThl.

Buowl owubox:

- 2pyoOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peuleHuUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OuwUOKU: HeMOYHOCU YOPMYTUPOBOK, onpedeileHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0oUembl.: HepayYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEUHOCU 8 YOPMYTUPOBKe
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHU.

Kpurepun ¢popmMupoBaHusi OLEHOK MO 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3fIelIoB MPOrPaMMbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAJIBHBIX MPOOJIEM; MPHUOOPET HEOOXOAMMBbIC YMEHHS M HaBBIKH, OCBOMJI
BOIPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYCHHBIX 3HaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK IMpU OTBETE,
JIOCTaTOYHO TIOCJIEAOBAaTEIbHO W JIOTHYHO HW3JIaraeT TEOPETHUYECKUH Marepual, JOIyCcKas JIHIIb



HE3HAYUTEJIbHbIE HAPYLIECHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHUSI U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBHICTABIISICTCS B TOM CiIydae, KOTJla CTYJACHT JAEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeNiOB MPOTrpaMMbl U3Yy4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro CJ1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY aHAJTUTUYECKOMY MBIIUICHUIO, HMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJIMMbIe YMEHHs M HAaBBIKH, JOIMYIIEHBI TPyObIe
omMOKY M HE3HAaHWE TEPMHUHOJIOTMHM, OTKa3 OTBEYATh HA JOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO ISl TOTYHYEHHUS ITOJI0KUTEITLHOM OIICHKH.
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