[lOKYMEHT NOANMUCaH NPOCTOi 3NeKTPOHHOM NOANMUCHIO
MHbopMauus o Bragenbue:
ONO: TpmsAndaan iy RYEPATBHOE ATEHTCTBO KEJIE3HOIOPOKHOI'O TPAHCIIOPTA

NomkHoCs BAFPRIAHOE TOCYIAPCTBEHHOE BHIOJDKETHOE OBPA3OBATEJIBHOE YUPEXK/IEHUE BBICIIETO OBPA3OBAHUS

[Jlata nognu - (17.06. : . -
YunkanoHeh | ?/ﬁ‘/’I ITOCYJAPCTBEHHbBIN YHUBEPCUTET HYTEU COOBLIEHMU S

120888dd0xetaSme@1 2 5t 626848 7 Bind Ui 8

YTBEPXJIEHA
YdeHbIM COBETOM YHUBEPCUTETA
(mpotokon ot 24.02.2026 Nel5)

OBUIENMPO®ECCHUOHAJBHBIN MOAYJIb
"CUCTEMbI UCKYCCTBEHHOI'O UHTEJIJIEKTA"
TexH0JI0rMu HCKYCCTBEHHOI'0 HHTEJIEKTA

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

Hamnpagsnenue noarorosku 23.05.06 CTpOUTETBCTBO JKEJIE3HBIX I0POT, MOCTOB M TPAHCIIOPTHBIX TOHHEJIEH
HanpasnenHocTs (po¢wiie) YipaBieHue TEXHUIECKAM COCTOSTHIEM JKEIIE3HOIOPOXKHOTO Iy TH

Kpammduxarms Hnxenep nyreii coo01eHust
®dopma oOydeHus o4YHast
OO0mast TpyJJ0eMKOCTb 23ET

Bunb! koHTpONs B cemecTpax:
3ayer 7

Pacrlpe)le.nelme YacCoB JUCHUIIJIMHBI IO ceMeCTPaM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypce>) Uroro
Henens 16 5/6
Bup 3apsarui VIT PII vl PII
Jlexmum 16 16 16 16
ITpakTuueckue 16 16 16 16
Ko#rt. 4. Ha arrect. B 0,15 0,15 |[0,15 |0,15
neproa OC
Uroro ayn. 32 32 32 32
KonrakrtHast padora | 32,15 [ 32,15 | 32,15 | 32,15
Cam. pabora 31 31 31 31
Yackl Ha KOHTPOITb 8,85 8,85 |8,85 |8,85
Uroro 72 72 72 72




IIporpammy coctaBun(u):

K.n.H., ooyeum, Tioocuna U.B.

Pabouas mporpaMMa ITUCIUITLTHHBL
TexHOJOrHH HCKYCCTBEHHOT0 HHTEJIEKTA

paspaborana B coorBeTcTBUM ¢ I'OC BO:!

®DenepanbHblii TOCyIapCTBEHHBIN 00pa30BaTeIbHbIM CTaHAAPT BHICIIET0 00pPa30BaHUs - CHEMHUAIUTET 1O crenuanbHocty 23.05.06
CTpOUTENLCTBO KEJIE3HBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENeH (Tpuka3 MunoopHayku Poccun ot 27.03.2018 1. Ne 218)

COCTaBJICHa Ha OCHOBaHMH y4aeOHoro maHa: 23.05.06-26-1-CXIm.pli.plx

Hanpasnenue noarorosku 23.05.06 CTpouTenbCTBO KeJIe3HbIX JOPOr, MOCTOB 1 TPAaHCIIOPTHBIX ToHHeNel HanpaBneHHOCTh
(mpodmie) YnpapneHne TEXHHIECKHIM COCTOSTHHEM JKEIe3HOTOPOXKHOTO ITyTH

Pabouas mporpamma oodpeHa Ha 3aceaHuu Kadeaphl
Hudpossbie TexHoJ0rNu

3aB. xadenpoit



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Iempro OcBOCHMS TUCHUILIMHBI "TEXHOIOTMM HMCKYCCTBEHHOTO HHTEIUIEKTA" SBISAETCS (OPMHPOBAHHE Y OOyJarOIIMXCS
obmenpodeccuonanbabix kommetenuit (OIIK-10) u ycnoBueix komnerenynit (YK-1)

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

Hukn (paznen) OIT: | 51.0.44.01

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

(MOYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U peliaTh HAy9HO-TEXHUYECKHE 33/1a4H B 00J1aCTH CBOEH MPo(heCCHOHATBHON AeATeNbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIC METOABI U TEXHOJIOI'MU UCKYCCTBCHHOI'O MHTCJIJICKTA IJIA PECIICHUA TUITIOBBIX 3a1a4

YK-1 CriocobeH oCyIeCTBISITh KPUTHUSCKUH aHATN3 TPOOJIEMHBIX CHUTYAIMid Ha OCHOBE CHCTEMHOTO ITOJIX0/1a, BEIpaOaTHIBaTh
CTPaTEruIo JeHCTBUM

VK-1.3 BeipabaTbIBaeT CTpaTeTHIo ACHCTBUH TS PEIICHUS TPUKITATHBIX 33734, UCTIONB3Ys TEXHOJIOIHMH UCKYCCTBEHHOTO
WHTEIUIEKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOAYJIs1) 00yUaroIuiics 10JKeH

3.1 |3nars:

3.1.1| - kmaccnduKanuio 3a1a4, pelaeMbIX METOAAMH HCKYCCTBCHHOTO HHTEIUIEKTa;

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, UMUTUPYIOLINH KOTHUTUBHBIE (PYHKLIMHU YEIOBEKa U MO3BOJISIOLINN IPU
BBIIONIHEHUH 3af1a4 JIOCTUTaTh PE3YIbTAThl, COMOCTABUMBIE C PE3ylbTaTaMU HHTEIEKTYalIbHOH A€ TENbHOCTH YETI0BEKa;

3.2 | Ymers:

3.2.1 | -BbIOpaTh MOIXOSIIYIO METPUKY JUIs OLIEHKU KadeCcTBa MOJEIH U adTOpUTMa.

3.2.2 | - arperupoBarth, (hpUIBTPOBATH, HACTPAUBATH BECa, BRIOMPATh KIacCU(UKATOPHI, KITaCCU(PHUINPOBATE, BU3YaIU3UPOBATD
JAHHBIE, CTPOUTDH AEPEBbsI PELICHHH C UCTIOIb30BAHIEM SI3BIKOB BEICOKOIO YPOBHS JUIsl PEILIEHUS] HAYYHO-TEXHUYECKUX
3a7a9 B 00J1aCTH MPOQECCHOHAIFHON AeATEeNEHOCTH; HaBBIKAMU HATIMCAHNS HEHPOHHBIX ceTell I perIeHus HayqHO-
TEeXHUYECKUX 33/1a4 B 00JIaCTH CBOEH IPO(heCCHOHANBHOH AeATeIbHOCTH;

3.2.3 | - HaBBIKaM1 00yYEHHS MOJIENH C HCIIOIB30BaHNEM HHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.
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3.3 | Biagers:

3.3.1 | -HaBBIKaMH OLICHKH KayecTBa pabOoThI aIrTOPUTMa B 337a4aX KJIacCU()UKALIMN U PETPECCHU

3.3.2 | - HaBBIKAMU HANUCAHUS HEHPOHHBIX CETEH A pelleHHs HaydHO-TeXHHUYECKUX 3a/1a4 B 00JIaCTH CBOEH
poQeCCHOHANBHON EATEIbHOCTH;

3.3.3 | - HaBBIKaMU 00Y4EHHUS MOJETH C UCTIOIb30BAHUEM MHCTPYMEHTOB UCKYCCTBEHHOIO MHTEIIIEKTA.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOXYJISA)
Kon HanmeHoBaHue pa3iesioB U TeM /BH/ 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype
Paznes 1. BBeqeHue HCKYCCTBEHHbIH HHTEJIEKT
1.1 HUckycctBeHHbIi nHTEIUIEKT. OcHOBHEIE TOHATHA M. MammHHOe 00ydeHue. 7 2
I'myGokoe o0yuernne. OOydenne ¢ yaurenem u 6e3 yunrens. /Jlex/
1.2 JlanHble, Moaens, 00padoTka JaHHEIX. MeTon0IorHyecKre IPUHIUIIBI AHATH3EI 7 2
JaHHbIX. Llenu, aTamnsl, METOABl ¥ TEXHUKU.
OubTpanys rpynInupoBKa U arperamys JaHebx. /JIex/
1.3 Buzyanuzanus nasasX. Busyannsanus nanasix B Phyton. Busyamusanms B 7 2
Pandas. bubmmorexu Seaborn u Matplotlib. /JTex/
1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 7 2
Series u DataFrame. PaGora c csv.
Mp/
1.5 Ounprpanus naHHeX. bubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeTomb 7 2
query, tail, sample, head. O6beaunaeHNE MeTOOB. /IIp/
1.6 Arperanus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 7 2
groupby u aggregate. O0benunenne Meto0B. Coptruposka. /IIp/
Pa3nen 2. Meroasl MAIIMHHOTO 00Yy4eHUSI
2.1 Pemraromue nepeBbst: ocHOBHBIE MOHATHS. Kitaccudukanus. JlepeBbs penieHui. 7 2
OcHOBHBIE TapaMeTpHI iepeBa. JlepeBo peleHnit B 3a1a4n perpeccui. MeTon
Ommxaimux coceneit. /JIex/




2.2 Konnenius cirydaitnoro neca. CirydaiitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 7 2
VYepenuenue nporao3os. [Ipodiema mepeodydeHus. MeTpHKH KauecTBa MOJCIH.
Tectupoanne ROC AUC. /JIex/

2.3 Hetipornsre cetu. ckycctBeHHbIe HelipoHkl. [leprientpon. O0ydenue 7 2
HelipoHa. /Jlex/

2.4 I'panuentHslii ciyck. JIpobienue mara npu rpaAueHTHOM CITyCKe. 7 2
CroxacTHYeCKHA TpalieHTHBIN ciyck. MeToa Hauckopeiimero crmycka. /JIek/

2.5 Hetiponnas cetb. OHocnoliHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH. 7 2
CBEPTOUHBIH CIIOH, CII0I TOABEIOOPKH, IOTHOCBSA3HEIHN ci1oi. [{eneBas
¢bynkuyst. /JIex/

2.6 Pemarormue nepeBbsi: o0yuenne moaenu. bubnuoreku sklearn, pandas, numpy. 7 2
Bri6op mapamerpos Mozenu. Kpocc-panuaanus. [Ipensapurensaas o6padoTka
JAaHHBIX. TpEeHUPOBOYHBIN HA0Op JaHHBIX. TeCcTOBBINH HAOOP JAHHBIX.
Mp/

2.7 Konnenius cirydaitaoro neca. CirydaitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 7 2
VYepenuenue nporuo3os. [Ipodiiema nepeodydenus. Tumbl omubok: true
negative, false positive. MeTpuku kauecta: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.8 HckyccTBeHHBIH HelipoH. Bxox, GyHKIMS akTUBaIuy (CUTMONA, 7 2
runepooarueckuit Tanrenc, SoftMax). ITomdop Becos. /TIp/

2.9 bubnuoreka Keras. [ToTHOCBA3HBIN U CrIIQXKUBAIOIINHN CI0H, ciioi Dropout. 7 2
Pemenne npo6iiem nepeodydenust. /TIp/

2.10 BHemrHre HCTOYHUKN TaHHBIX 171 aHanmm3a. Kuggle. I[TonroroBka qaHHBIX. 7 2
Pabora ¢ nzobpaxenusmu pasnoro ¢popmara. /IIp/
Pazgen 3. CamocTosiTesibHast padoTa

3.1 KomnsrorepHoe 3penne. bubnuoreka OpenCV. OTciaexuBaHue BIKYIIAXCS 7 3
00BEKTOB BO BpeMeHH. Pacrio3HaBaHKe JIUII.
/Cp/

3.2 O06paboTka ecTeCTBEHHOTO s3bIKa. OCHOBHBIC TTOHATHS. TOKeHE3aIusl. 7 4
JlemmaTuzanus. /Cp/

33 Ioaroroska k nekuusim /Cp/ 7 8

34 INoaroroBka k nmpaktaueckuM padoram /Cp/ 16
Pa3nen 4. KontakTHble 4yachbl Ha aTTeCTALUIO

4.1 3auér /KD/ 7 0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[CHO‘JHBIG MaTtepuralibl 1A MMPOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTalln o6yqa}ou_udxca MIPUBCACHBI B IIPUIIOKECHUHU K

paboudei mporpaMMe JUCIUIDTAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS 0 AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OICHUBAHM,
pacmpenenerye 0aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCS MPENoAaBaTeNIeM JUCIHUIUIMHEI C YUEeTOM €€ CIIeIU(MUKH U

JOBOAATCA 10 CBCACHUA 06yqalomnx051 Ha I€pBOM y'{€6HOM 3aHATHH.

Texymmii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIpenofaBaTesieM MUCIUIUIMHBI (MOIYIs), KaK MPaBHIIO, C
ucnonb3oBanreM DMOC nnn myreM IPOBEpKH MHCEMEHHBIX paboT, IPeTyCMOTPEHHBIX PA00OYUMH IPOrpaMMaMH JUCIHUILINH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOATEIbHOH paboThl o0yyatomuxcs. st GUKCHPOBaHMS PE3yNbTaTOB TEKYLIEro KOHTPOIIS

MOeT ucnons3oBatbess DUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MO YJIA)

6.1. Pexomennyemas Jiutepatypa

6.1.1. OcHoBHas IMTEpPaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue W3nartennc On. aapec
TBO, IO
JI1.1 | Huxonbckuii C. H. ABToMaTu3aIys HHHOPMAITMOHHOTO TOBEACHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH HHTEIUIEKT: YdeOHOe mocodne MUPOA,
2020
6.1.2. JlonotHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue Wznarensc 3. agpec

TBO, TOX




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec
TBO, TOJL

JI2.1 | XKenesnos M. M. MeTo/bl M TEXHOJIOTHH 00PAOOTKH OONBIINX TAHHBIX: Mocksa: | https://e.lanbook.com/bq

y4e0HO-METOANIECKOoe ocobue MocKkoBck
ui
rocyznapct
BEHHBIN
CTpPOUTEND
HBIN
yHHBEpCU
tet, 2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PH OCYLIeCTBJIEHUH 00Pa30BaTeIbLHOTO NMPoLecca Mo JUCIUILTHHE
(Mony.110)

6.2.1 IlepeyeHb JTUIEH3UOHHOTO M CBOOOTHO PACIPOCTPAHIEMOr0 MPOrPAMMHOI0 odecreYyeHnst

6.2.1.1 | Python

6.2.2 Ilepeuenb npogeccHOHANBHBIX 023 JaHHBIX 1 MH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmarnmonHas cripaBouHast cucreMa TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UndopmanmonHas cripaBouHast cucreMa "T'apant” http://www.garant.ru

6.2.2.3 | basa nannbix ['ocymapcTBeHHBIX cTaHAapTOB http://gostexpert.ru/

6.2.2.4 | ba3a nanubix «XKenesnonopoxHbie mepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe aymuTOpHH JUIS IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THIIA, YKOMITIEKTOBAHHBIC CHIEIHATIM3HPOBAHHON MeOEIhI0
1 TEXHUYECKUMU CPEICTBAMU OOYUSHHMS: MYJIbTUMEINIHOE 000pyA0BaHUE I IPEAOCTaBIeHUs yueOHON nH(pOpMaLuu
0OJIBIION ayTUTOPHHU /MM 3BYKOYCHIIMBAIOIIee 000pyIOBaHNE (CTAllMOHAPHOE HIIH IIEPEHOCHOE).

7.2 | YueOHbIC aymUTOPHH [UIS IIPOBEICHUS 3aHATUI CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U WHAUBHIYaJIbHBIX KOHCYIbTAIINH,
TEKYIIETO KOHTPOJISL ¥ TPOMEKYTOYHON aTTEeCTAINH, YKOMIUICKTOBAaHHEIE CIICIIHAIN3HPOBAHHON MeOCIBIO 1
TEXHUIECKUMU CPEJICTBAMHU O0YICHHUS: MYJIbTHMEINIHHOE 000PYIOBaHHE W/UITK 3BYKOYCHIINBAIOIIee 000pyIOBaHUE
(cTanoHapHOE WM TIEPEHOCHOE).

7.3 | TTomeneHust sl CaMOCTOATENEHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBHIO TIOAKITIOYCHUS K
cetu "MHTEepHET" M 0OECIeYeHHEM IOCTYIIa B AIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEeIbHYIO CPEy YHHBEPCHUTETA.

7.4




IIpunoxxenue
K paboueil mporpamme JUCHUIUINHBI

OILIEHOYHBIE MATEPUAJIBI 1J15S1 TIPOMEXKYTOUYHOM ATTECTALIUA

MO JIMCHUILIUHE (MOJIY.JIIO)

TEXHOJIOI'MU UCKYCCTBEHHOI'O UHTEJIVIEKTA

(Haumenosanue OUCYUNTUHBL(MOOYILA)

23.05.06. CTpouTEIHCTBO JKEIE3HBIX TIOPOT, MOCTOB M TPAHCTIOPTHBIX TOHHETICH

YHpaBJ'ICHI/IC TEXHUYECKUM COCTOSTHUEM KEJIE3HOAOPOKHOI'O IMyTH



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, O6CCHC‘-II/IB3,IOH_II/IX JOCTHUIKXCHUEC nnaHpreMHx pesyanaTOB OCBOCHUA

00pa3oBaTeNbHOM MPOrpaMMBl.

DopMbI MPOMEKYTOUHOM aTTecTaluu: oyHas Gopma oOyueHus — 3adét (7 cemectp), 3a04yHas popma
o0OydeHus — 5 Kypc.

IHepeyenb komMneTeH Ui, GOpMHUPYEMBIX B IIPoLEeCCe OCBOCHUS TUCHMIIUHBI

KOZ[ HHAWKATOpa JOCTUKCHUA
KO)I 1 HAMMCHOBAHHWEC KOMIICTCHIINH

KOMIIETCHIIUU
VYK-1: CriocoGeH ocynecTBIsATh KpUTHUECKUI aHaIM3 MTPOOIEMHBIX CUTYyalnii Ha OCHOBE YK-1.3: BeipabaTeiBaer
CHCTEMHOTO TI0/1X0/1a, BEIpadaThIBaTh CTPATEr IO ICHCTBUM CTpaTeTuro AeHUCTBUI AT

peuieHu NMpyuKIaJgHbIX 3a1a4,
HCIOJIb3Yd TEXHOJIOTUN
HNCKYCCTBCHHOT'O MHTCIJICKTA

OIIK-10: Criocoben (hopMyIHpOBaTh U PEMIaTh HAYYHO-TEXHUYEeCKHe 3aaa4n B o0mactu ceoerr | OIIK-10.2: Mcmonms3yer
npo(heCCHOHABHON eI TeIbHOCTH OCHOBHBIE METOJIbI U TEXHOJIOTUH
MCKYCCTBEHHOT'O MHTEIUICKTA IS
pELICHUs! THUITOBBIX 3a/1a4

Pe3yabTaTsl 00y4eHUs MO JUCHUILIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMBbIMHU pe3yJIbTATAMH OCBOCHHSI 00Pa30BaTe/ILHOI MPOrPaMMBbl

Kox u HanMeHOBaHUE HHIUKATOPA OneHOo4YHBIE
Pe3ynbTaThl 00yUYEHHUS 110 JUCIUIIIHHE
JIOCTHYKEHUS] KOMIIETEHIIUN MaTepHabl
VYK-1.3: BripabateiBact  crpareruto | OO0yJaronuiics 3HaeT:
ACUCTBUM JULA PEHICHUA NPUKIIANHBIX 3a/1a9, | - knaccuduKaLymio 3ajad, peluaembix MeTo4amm UckyccTeeHHoro | Bompocs! (Nel -
HCIIONB3ysl TEXHOIOTHH HCKYCCTBEHHOTO | yprennexTa; Nel0)

HUHTCIICKTAa -METPUKN OLUEHKUN KaveCTBa MO,D,EI]EI‘& M anropunuTtmos,;

Obyuatommiics ymeeT:

BbIOpPATb NOAXOAALLYIO METPUKY ANA OLEHKM KavecTBa mogenn u | 3amanus 7-10
anropuTma.

Obyuatonmiics BaajeeT:

HaBblkaMM OLEHKM KauyecTBa paboTbl anroputma B 3agadvax | 3amanug 7-10
KnaccuduKaumm n perpeccum.

OIIK-10.2: Vcnonp3yer ocHOBHBIE MeTonbl | OOydvarommiics 3HaeT: Bonpocer  (Nell -
U TEXHOJIOTMH MCKYCCTBEHHOTO MHTEIUIEKTA

- OCHOBHBIC METOJBI MAIIMHHOTO 00yuenns, nponeccs n | e20)
AJIA PCUICHNS TUITOBBIX 337124 CEpPBUCHI O 00PabOTKE JAAHHBLIX U BHIPAOOTKE peIleHuUil B
o0acTy mpo)eCCUOHATBHON NIEATEITLHOCTH;

- KOMIUIEKC TEXHOJIOTMYECKUX PELICHUM, UMUTUPYIOIIUAN
KOTHUTHBHbIE ()YHKIMU YEJIOBEKA W TO3BOJISAIONIMI TpU
BBITIOJIHEHHUH 33/1a4 OCTHUTATh PE3YIIbTaThl, COMIOCTABUMBIC
C  pe3yibTaTaMd  HMHTCIUICKTYalbHOH  IEATEIBHOCTH

YeJI0BEKa;
OOyuaronuiicst ymeer: 3anaHus (Ne21 -
- arperupoBarth, (QWILTPOBaTh, HAcTpauBaTh Beca, | Ne25)

BBIOMpATH KJaccu(puKaTopsl, KJ1acCH(UIMPOBATH,

BH3YQJIN3UPOBATh JAaHHBIE, CTPOWUTH NEPEBbS PEIICHUH C
HCIOJIH30BAaHUEM S3BIKOB BBHICOKOTO YPOBHS JUISL PEIICHHUS




HAYYHO-TEXHHYCCKHX 3a/1a4 B 001aCTH MPOECCHOHATBHOMN
JCATCIBbHOCTHU, HABBIKAMH HaAIIMCAHUA HeﬁpOHHbIX ceren
JUTSI peTlIeHrs] HAyYHO-TEXHUYECKUX 3a/1a4 B 00JaCTH CBOEH
podeCcCHOHANBHOMN JIESITENbHOCTH;

- HaBblIKaMH OOYy4YeHHS MOJEIH C HCIOIb30BAHHEM
HWHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIJICKTA.

OOyuaronuiicst Biaajeer: 3amanus (Ne 1- NelO)

- HaBbIKaMH HaITMCaHUA HeﬁpOHHBIX cereit JUIST pEHICHUSA
HAaYYHO-TCXHUYCCKUX 3a1a4 B obnactu cBocH
HpO(l)eCCI/IOHaJ'IBHOI\/'I JACATCIBbHOCTH,

- HaBBIKaMH 06yquI/1${ MoACIM C HCHOJb30BAHHEM
HMHCTPYMCHTOB UCKYCCTBCHHOI'O MHTCJIJICKTA.

[IpomexxyTouHas aTTecTamus (3a4eT) MPOBOJAUTCS B OJTHOM U3 CIeAYIOMUX GopMm:
1) cobecenoBanue;
2) semonHenue 3agannii B DUOC TIpusl YIIC.

2. TunoBble' KOHTPOJIbHBIE 3aJaHHS WJIH HHbIEe MATEPHAJIBI VIS OLIeHKU 3HAHWUI, YMeHUii, HABBIKOB
U (WJIM) ONBITA J1eSITeIbHOCTH, XapaAKTePU3YIOLIHUX YPOBEeHb ¢(hOPMHPOBAHHOCTH KOMIIETEHIUIH

2.1. TunoBbie BONPOCHI (TECTOBbIE 3aIaHUSA) IJISl OLIEHKH 3HAHHEBOI0 00pa30BaTEeILHOI0 pe3yJbTaTa

[IpoBepsieMblil 00pa30BaTENIbHBIN pE3yIbTaT:

Kona n nHaumeHnoBanue HHAWKaTOpa

OO6pa3oBaTenbHBINA Pe3ynbTaT
JOCTIDKEHHSI KOMIICTEHIUH

VK-1.3: BripabatbiBaer crpareruto | OOyuarommiicsi 3HaeT:

JEHCTBUM ISt pelIeHns | - knaccudmKauumio 3a4ad, pelaemblx METOLAMM UCKYCCTBEHHOTO MHTENNEKT;
NPUKIAOHBIX 3324, MCIIONB3YS | -METPUKM OLEHKM KayecTsa MOAeNeit M anropuTmos;

TEXHOJIOTUH HCKYCCTBEHHOTO

HMHTEIJICKTA

3amanue 1

MammHHOe 00y4YeHne —

a) CcHIeUaTU3UpPOBAaHHOE MPOTPaMMHOE pelleHHe (MM Habop pelieHuil), KoTopoe BKIIYaeT B ce0s BCE MHCTPYMEHTHI TS
W3BJICYEHUsI 3aKOHOMEPHOCTEW M3 CHIPBIX JTAaHHBIX

b) orta rpynmupoBka o0bexToB (HabmroneHuiA, COOBITHIA) Ha OCHOBEAHHBIX, OIMCHIBAIOIINX CBOWCTBA 0OBEKTOB

¢) Habop MaHHBIX, KaXKJast 3aIMCh KOTOPOTO MPEACTaBIIeT cO00i yaeOHbIH puMep, CoAep KAl 3aJaHHBIA BXOAHOW Habop
JAaHHBIX, U COOTBETCTBYIOINI €My MTPaBUIbHBIN BBIXOJHOW PE3YJIbTAT

d) moapasmeneHne MCKYCCTBEHHOTO MHTEIUIEKTa M3YYAIOIIMH METOABI MOCTPOSHHS AITOPUTMOB, CIIOCOOHBIX 00ydaThCcsl Ha
JAHHBIX

3ananue 2
Cpenu npeIUIoKeHHBIX 3a71a4 MAIIMHHOTO O0YUSHHUST YKQXKUTE 33/1a41 PErpeccuu
a) TTonck HeraTUBHBIX OT3BIBOB Ha (l)I/IJ'[I)M Ha caliTe KWHOKOMIIAaHUH
b) Anroput™m ¢unBTpaIu cama
¢) Ilpenckazanue cpoka OKyIaeMOCTH IIPOCKTa
d) IlpenckazaHue peIHOYHOI CTOMMOCTH KBapTHPEI
e) Ilomck MOIIEHHHYECKNX TPaH3AKIIUH

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

3ananue 4

Kakue u3 nepeynciieHHbIX KOMaH [ BEPHYT JaHHbIe it Poccun u 3umbatdse?
a) res.query(‘'country == ["Russia","Zimbabwe"]'")
b) res.query('country == "Russia" | "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.




¢) 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")]
3aganue 5

OTMeThTE BEpHBIE YTBEP)KACHUS 00 anropurMe cirydaiiHoro jeca - Random Forest
a) MToroBsIM mpeackazaHHEM MOJIEIH SIBIISIETCS TIpeJICKa3aHne CIIyJyaiHOTo JiepeBa
b) Ilapamerpsl 1uist Kaxkaoro Aepesa (Ti1yOnHa, MUHUMAIEHOE YMCI0 00paslioB B JINCTE H T.J.) BEIOUPAIOTCS CIy4aiiHO
¢) Kaxnoe nepeBo B jiecy moiydaeTt CiiydaiHbIN Mo HA00p JaHHBIX
d) Ywmcno nepeBbeB B JieCy BRIOMPAETCS CydaiiHBIM 00pazomM
e) Ilpenckazanme Mozmen - yCpeTHEHHBIE TIPEICKA3aHUS JICPEBHEB

3aganue 6
Kakoii arpuOyT 0TBE4aeT 32 MUHIMAJIFHOE YHCIIO 00pa3IoB B JIUcTe?
a) min samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity decrease

3amanne 7
Kaxoit aTpuOyT OTBEe4aeT 3a MUHIUMAIILHOE YHCIIO 00Pa3LOB B y3Jie IS pa3ieleHus ?
a) min samples_ leaf
b) max depth
¢) min_samples_split
d) min_impurity decrease

3aganue 8
OTMeThTe BepHBIE YTBEPKACHHUS O BIMSHUH ITapaMETPOB PELIAIONIECTO JepPEBhbs Ha Iepeo0yucHue
a) UYewm MeHbIne 3HaueHHE min_samples_split, TeM MeHbIIIE TEHACHIHS K IEPe00yUCHHIO
b) Uem menbme 3HaueHne min_samples_leaf, Tem MeHbIIIE TEHICHIUS K IEpEOOyUCHUIO
¢) Uewm MeHnblIe TTyOnHa AepeBa, TeM MEHBIIIE TEHICHIINS K Iepeo0ydeHHI0
d) TI'myOuHa nepeBa HHKaK HE BIMSCT HA €T0 Mepeo0yUCHHOCTh
e) Uewm MeHblIe 3HaueHUe napamerpa max_leaf nodes, TeM MeHbIIIE TEHAEHINS K IIEPEOOyUSHHIO

3aganue 9

Kaxkoit xiraccudukatop HeOOXOIMMO HCITONB30BATh AN MPeICcKa3aHus pa3Mepa OJO0OpEHHOTO KPEANTa 110 33IaHHBIM ImapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxer ObITh nctionb3oBaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeTbTe BEepHBIC YTBEPKACHHS O IEPEBbIX PEIICHUM.
a) dYeM MEHBIIIEe CBOWCTBO gini, TEM OAHOPOIHEE MPHMEPHI B JIUCTE
b) cBoiicTBO gini ompenenseTcs TOIBKO IS JINCTHEB, HO HE IS Y3IIOB
C) CBOWCTBO samples yka3blBaeT Ha KOJMYECTBO MPUMEPOB B y37€
d) mapamerp gini, BO BCEX JIMCTHSIX JOKCH UMETh OJJUHAKOBBIC 3HAUCHUS

OIIK-10.2: Vcnons3yer ocHOBHBIE | OOyuaromuiics 3HAET:

MCTOJbI u TEXHOJIOTUH | - OCHOBHBIE METOZbI MALIMHHOTO 00Y4eHHsI, MPOLIECCHl U CEPBUCHI 110 00Pa0OTKE JaHHBIX U
HCKYCCTBCHHOTO WHTEINICKTa JUIS | BEIpaOOTKE pEIIeHui B 001acTH MpodeccHOHaNbHON JesSTeIbHOCTH;
PCLICHMS TUIIOBBIX 3a4a4 - KOMIUIEKC TEXHOJIOTHUECKHX PEIICHUH, IMUTHPYIOIINI KOTHUTHBHBIE (DyHKINH YEIOBEKA U

HOSBOJISIIOH_[I/Iﬁ IIpU  BBINOJITHEHUM 3aga4 JOOCTUTATh PE3YJbTAaThbl, COIOCTaAaBUMBIE C
pe3yJibTaTaMu HHTCHHGKTyaJ'IBHOﬁ JACATCIBbHOCTH YCJIIOBEKA,

3ananue 11
OTMeThTe BepHBIE YTBEPXKACHHS O CIydaiiHOM Jece
a) 4eM OoJibllie ICPEBHEB B JIECY, TEM JIy4Ille Ka4eCTBO MPEACKa3aHus
b) Bpems HacTpoHKM U PabOTHI CITyYaHHOTO Jieca YBEIMUYHUBACTCSI IPOMIOPIIMOHANBHO KOJIMIECTBY JIEBEPEB B JIECY.
C) CIydYaifHBIHA Jec MPUMEHHUM IJIS peIIeHUs 3a/1a9 PETPeCcCHH
d) cmydaifHBIi lec MPUMEHUM AJISl pELICHUs 3a1a9 KiIaccu(prUKaun

3ananue 12
OTMeThTE BEpHBIC YTBEPIKIACHHUSI
a) RandomizedSearchCV Haxoaut Jiy4iryto KOMOWHAIIMIO TAPaMETPOB VIS JIepeBa PelIeH
b) RandomizedSearchCV pabotaet OnicTpee, yem GridSearchCV
¢) GridSearchCV HaxomuT Jydmyl0 KOMOWHAIMIO MApaMeTpPOB Ui JIEpPEeBa, M3 TEX 3HAYCHHH MapaMeTpoB, YTO OBLIN




nepe/IaHbl
d) RandomizedSearchCV naer Gosee TouHoe mpezackazanue, yem GridSearchCV

3aganue 13
Bribepure u3 criicka 3a1a4n KiIaccu(OUKAIIIH:
a) pasmenuTh Mo GoTorpadum KUBOTHBIX Ha KOIIEK U COOAK
b) mpenckazarh CTOMMOCTH KBApTHPHI 10 331aHHBIM IIapaMeTpam
C) pa3JeNuTh rPUOBI Ha ChEJOOHBIC U STOBUTHIC
d) crpynmupoBarh TEKCTHI IO UX SMOLMOHAIIBHON OKpacke

3aganue 14
OTMeTbTe BEpHBIE YTBEPKICHU
a) B xauecTBe mepeMeHHBIX I O0yYCHUs AepeBa MOTYT OBITH UCIONB30BAHbI KaK KOJIMYECTBEHHBIC, TAK U KaTerOpHaIbHbBIC
NPU3HAKH
b) JlepeBbs perieHuid MOTYT pelarh 3a/1a4y KiacCH(UKaIy ¢ MPOU3BOJIBHBIM YHCIIOM KIIACCOB
¢) Uem menbmie 3HaueHne min_samples_leaf Tem Tounee OyayT npescka3zaHusi Ha TPEHUPOBOYHOH BBIOOPKE
d) Uewm menbiie 3HaueHne min_samples_leaf Tem TouHee OyayT npenckasaHusi Ha TECTOBOI BEIOOPKE

3anmanue 15
OO6yuaromtas Beibopka (X_text, y test) aTo —
a) BrIOopka, Mo KOTOpOH HACTPAMBAIOTCS ONITHMAJBHBIE ITApaMeTPHI IepeBa
b) BrOopka, 0 KOTOPOI OLIEHMBAETCS KAUYECTBO MOJTYYSHHOTO IepeBa peIeHHH
c) BriOopka, o KOTOPO# OcyIIecTBIsETCS BEIOOP HAMIYYIIeH MOJICIIH U3 MHOKECTBA MOJIEIICH
d) MHoxecTBO LieNeBbIX 3HAYSHUH ISl TaHHOTO Habopa JTaHHBIX

3aganue 16
[Ipu oOyueHNM HEKOTOPOIl MO HA TPEHUPOBOYHOM BEIOOPKE U OIEHKE €€ KauecTBa Ha TECTOBOW BBIOOpKE, MOIydeHa OoJbIas
pa3HUIAa MEXKAY 3HAUEHHSAMH METPHK Ha TPEHHUPOBOYHOM M TeCTOBOH BbIOOPKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mopens nmepeoOydeHa

b) Pacnpenenenne TaHHBIX B TECTOBOHN BBIOOPKE CHIIBHO OTIMYAETCS OT pacTpeeTICHHUs B TPCHUPOBOYHON

¢) Moxens HenooOy4eHa

d) Mogenp nneanbHO HACTPOECHA

3ananue 17
Data — pandas.DataFrame, pazmepom 20 na 20. Kakue 13 nmpeayioxkeHHbIX KOMOWHALIMI HEe BBI30OBYT 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[l:5,[1,6]]

3ananue 18
Kakwe cTpoku mo3BOJISIOT 0TOOpaTh S MepBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIE0BATEILHOCTE unces 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 UCIIONIb30BaHAa CTyIeHYaTast (YHKIMS aKTUBAIIUN?
a) OrmpenenuTs K CheT00HBIM I HECHETOOHBIM OTHOCUTCS TpUO?
b) Omnpenenuth K KaKOMy U3 Tpex Ki1accoB (setosa, vercicolor, verginica) oTHocuTCs upuc?
¢) Pa3nmenuTh TEKCTHI Ha HEHTpaNbHbIE, HETATHBHBIC U MTOJOKUTEIBHBIC.
d) Ilpenckasars pa3Mep 3apaOOTHOI IIATHI CHIEHUAINCTA MO ONPECICHHBIM MapaMeTpaM.
e) PasmennTs n300pakeHNs Ha COAEpIKAIIUE U HE COEPIKallie OTKPBITHINH OrOHb.

3amanue 20
Kakoe 3HaueHne MOXKET MMETh B3BEIICHHAs! CyMMa BXO0B HeipoHa (10 UCTIONb30BaHHs aKTUBAIIMOHHON (YHKIINH)

a) [-1,1]

b) [0,1]
¢ (-1,1)
d) (- o0,+ o)

2.2. TunoBbIe 3aaHMUA 1J151 OLIEHKH HABLIKOBOT'0 00Pa30BaTeIbHOIO pe3yibTaTa

[IpoBepsieMbliii 06pa30BaTENbHBIN PE3yNbTaT:




Koxg u nammeHnoBanue
WHIIIKATOpa JOCTHKEHUS OO6pazoBaresbHBII pe3ybTaT
KOMIIETEHIINU

VK-1.3: BeipabatsiBaeT OO6yuatommmiicss ymeeT:

CTpATeruio ICHCTBUN IS -BBIOPATh MOJXOSILYI0 METPUKY AJISI OLIEHKH Ka4eCTBA MOAEIH M aJITOPUTMA.

penIeHus MPUKIAIHBIX 3a1a4, - arperupoBaTh, GUIBTPOBATH, HACTPAUBATh BECa, BRIOMPATH KIIaCCU(PHUKATOPEI,

HCIONb3Ys TEXHOJIOTHU KJIacCU(UIIMPOBATh, BU3YJIU3UPOBATh AaHHbBIE, CTPOUTH JIEPEBbsI PELICHHH C

HCKYCCTBEHHOT'O UHTEJIEKTA HCIIOJIb30BAHUEM SA3BIKOB BHICOKOTO YPOBHS JUI PELICHUS HAyYHO-TEXHUUECKUX 3ajay B
obact mpo)eCCHOHATBHOM EATSIbHOCTH; HABBIKAMU HAIMMCAHUS HEHPOHHBIX CETCH s

OIIK-10.2: Ucnomns3yer peLIeHUs] HAaYYHO-TEXHUYECKHUX 3a/1ad B 00J1aCTH CBOEH MPo(ecCHOHABHOI e TebHOCTH;

OCHOBHBIE METO/IbI U TEXHOJIOTUH | - HABBIKAMH O0OYYEHUS MOJICIH C HCIIOIB30BAHNEM HHCTPYMEHTOB HCKYCCTBEHHOTO

HCKYCCTBEHHOTO MHTEJUIEKTA Ul | MHTEJJIEKTA.

pEIICHUsSI THITOBBIX 3a/1a4

3amanune 21

Otkpoiite Jupter notebook, cosmaiite Qaiin lab2 <pama damumus>.ipyng (Hampumep, lab2 tiuzhna.ipynb), mnoakmrouunrte
O6ubnroTexkn numpy 1 pandas 1 npourure naHHble U3 daitna StudentsPerformance.csv B naragpeiim sp.

[MonyuuTe pacnpeneneHne YUCIOBBIX BEIHMYHH JaTadpeiiMa sp UCTIoNb3ysl 0a30BbIe METO/IbI BU3yalu3aluu Oubianorexu pandas.
Wmnoprupyiite 6ubnuoreky Seaborn. Hcmonb3ys uHTepdeiic Ui MOArOHKM PErpecCHOHHBIX MOJENeH K YCIOBHBIM
HOAMHOKeCTBaM Habopa JaHHBIX BEIBEAUTE rpaduK ycrieBaeMOCTH 110 MaTeMaTHKE U YTCHHUIO ¢ pa3elIeHHEeM 10 MOy .

3amanne 22

3arpy3ure Moxynu Onbnnorex numpay u matplotlib, a Taxske Momynu Oudanoreku Scikit-learn, Heo6xoauMBbIe 1715 paOOTHI ¢ IPEBOM
pemenuii. 13 sklearn.datasets parpysute TecToBbIi Habop iris. Mi3yuure cTpykTypy moiydeHHOTo Habopa naHHbIX. B Habope 150
9K3eMIISIpoB ("CTPOK" B MPHUBBIYHON HaM TEPMHHOJOTWH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YETHIPE YMCIOBBIX arpudyTa
(JUTMHA YalenCTHKA B CM; IIUPUHA YallleJIUCTHKA B CM; JUIMHA JIETIECTKa B CM; IIMPHHA JIeTlecTKa B cM) U kiiacc (‘setosa’, 'versicolor',
'virginica'). T.e. JaHHBI HAOOp MO3BOJIET PELINTH 33/a4y KiacCHU(UKAIMU, OTHECEHHs PacTeHHs "MUpUC" HMCXOIS U3 IIUPUHEI
JIETIECTKOB, JJIMHBI YalIeTUCTHKA U T.1. K OTHOMY K3 Tpex kimaccoB. Cozmaiite nemoHcTpaTuBHEIA Decision Tree kimaccugukaTop,
HCTONB3Ys OMHOMMEHHBIA Kiacc w3 OmbmmoTeku sklearn m coxpanute ero B mepeMeHHyto dt. [lms pasmeneHus MHOXKeCTBa Ha
TECTOBOE M TPEHHMPOBOYHOE HCIONB3yiTe Merox train test split. OToOpasure mOMydEeHHOE IEpeBO pEIICHHH TIpadHyuecKH,
HCTIONB3yHTe MeTo plot_tree

3ananue 23

3arpy3uTe maHHBIC U3 BCTpoeHHOro Habopa load digits. JlaHHbIe IpeACTaBISIOT c000 HaOop U3 1797 PyKOMUCHBIX W300paKeHHIA
uudp pazmepamu 8 Ha 8. Kakmas kapTuHKa mpencTaBieHa MaCCUBOM U3 64 3Ha4YeHMH mBeTa JUIA KaXIOW S4eHKH H300pakeHus.
OOyunTe AepeBO pemICHUH U MOMyYHTe MpecKa3aHie Ha TECTOBOW BEIOOpKe. BusyanmsupyiiTe npenckazanue, yKa)kKUTe TOYHOCTD
JUTS TIONTY9I€HHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOEHHBIH HaOop boston.

Habop nannbIx boston mpeacrasisieT co0oi cnoBaps ¢ kirouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYeT
MACCHB CITUCKOB:

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

B xaxmoii ctpouke 13 unciioBrIX 3HaUeHUi. Barma 3agaga HaiiTi onricanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 mmmn
0.00632) 3T0 ypOBEHb MPECTYMHOCTH Ha IyITy HACEICHUS.

IoctpoiiTe nepeBo pemieHui, TPeACKa3bIBAIONICe CTOMMOCTD JKIIIbS TI0 UMCIOIIUMCS NaHHBIM. O0paTHTe BHUMaHUE, CTOMMOCTD
JKHJIBS - BEIIMYUHA HETIPephIBHAS, U NiepeBo kiaccudukarmu DecisionTreeClassifier Ham He mogoraér. [ mpenckazanus 3HAYCHUS
1eneBoi GyHKIMK HYKHO perpeccuonnoe aepeBo DecisionTreeRegressor.

[TepeGepuTe Bce AepeBbs HA TaHHBIX boston MO CIEIYIONINM MapamMeTpam:

MaKkcHUMalbHas ryOuHa - oT 2 1o 15 ypoBHe#

MUHHUMAaJIBHOE YHCIIO TTPO0 st pazaesneHwust - ot 2 10 10

MHHIMAaJIBHOE YUCIO TTPod B mcTe - oT 1 10 10

OTto0pazuTe MydmIne mapaMeTpsl 1 JIydIiee IepeBo.

3ananue 25.

3arpy3uTe BCTPOCHHEBIH Habop boston.

N3yuute ocranbHbie aTpuOyThl Kiaccudukaropa. Co3maiite moaens RandomForestClassifier ¢ 15 mepeBbsiMu U MakCHMalbHON
riyOuHOW paBHO# 5 ypoBHsM aus nanHbIX digits load().

OO0yunTe morydeHHyI0 Moaens. BemonanTe npenckaszanue. I[locunraiite TOYHOCTE (score) ams jeca.

VYKaKUTe TpU CaMblX BaXKHBIX MapaMeTpa AJsi JIEPEeBbEB PELICHHII B CO3JaHHOM JieCy, HCIHONB3Ys, HANpUMep, aTpHOyT
feature importances_.

VK-1.3: BeipabarbiBaeT OOyuarouuiicst Biaajieer:

CTpATeruio IeUCTBUH AT - HaBbIKAMH HAaIMCaHWs HEHPOHHBIX CeTeil JUIS pelIeHUs HayYyHO-TEXHHYECKHUX 3aj1ad B
pemeHuA NPUKIaIHbIX 3a/1a4, obJsacTu cBoei MpogecCHOHATIBHON e TEIBHOCTH;

UCIIOJIb3Ysl TEXHOJIOTHHU - HaBbIKaMU OOy4YEeHHs] MOJENHM C HCIIOJb30BAHHEM HHCTPYMEHTOB HCKYCCTBEHHOI'O




HUCKYCCTBCHHOT'O MHTCJIJICKTA HUHTCJUICKTA.

OIIK-10.2: Ucnonszyer
OCHOBHBIC METOJBI M TEXHOJIOTUHI
HCKYyCCTBEHHOTO WHTEIUIEKTa IS
peIIeHNs THIOBBIX 33124

-HaBbIKaMH OILICHKH Ka4yCCTBa paGOTLI aJIropyuTMa B 3agavdax KJ'IaCCI/I(i)I/IKaL[I/II/I " perpeccuu.

1.

10.

Mcnonb3yite dann StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM OOYYAOLMXCA, KOTOPbIE HE MPOXoAuaU
noArotoBuTeNbHble Kypchl (test_preparation_course == None), HoO Habpanu xoTa 6bl MO 0gHOMY U3 TecTos (nt0bomy)
6onbLwe 90 6annos. UmnopTupyiite 6ubanoTeky Seaborn. Ucnonbsya metog Implot() BbiBeanTe rpadpumk ycneBaemocTu no
MaTeMaTUKE M YTEHUIO C pasaesieHnem no nony.

Mcnonbayite dain StudentsPerformance.csv. Boieaute CTPOKM € AaHHbIMM 06y4atowmxca, HabpasLMX B CyMMe 3a TpU
TecTa 6osbwe 250 6annos. Umnoptupyinte 6UbAnoTeKy Seaborn. MokaxKuTe Ha rpaduke cpeaHUin 6ann No matemaTuke
ONA AeBYLUEK U IOHOLLEW B 3aBUCUMOCTM OT YPOBHA 00y4YeHums.

Onpegpenute, K KAKOMY U3 TPeX BUA0B NPUHALNEKUT MPUC NO YETbIPEM YMCIOBLIM NapaMeTpam: AJIMHA YalleIUCTUKa,
LUMPKWHA YaLeNNCTUKA, ANIMHA NenecTKa M LWMPKHA NenecTka. 3arpysmTe moayim bubanotek numpay 1 matplotlib, a Takxke
moaynm bubnmotekun Scikit-learn, Heobxogumbie ana paboTbl ¢ ApeBom peweHnin. U3 sklearn.datasets 3arpysute
TecToBblt Habop iris. Co3ganTe AepeBOo PeLIeHUI Co ceayroLMMKN NapameTpamm: MakcMManbHas rybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCcao 06beKTOB B ncTe - 4. OTobpasnTe NoayYeHHOE AepPeBO PeLUeHUI rpadnyeckn, UCNONb3yNTe MEeTOA,
plot_tree. BbinonHUTe NpeAcKasaHWe OTHOCUTEIbHO K1aCCOB, K KOTOPbIM NPUHAANEKAT AaHHbIE U3 TECTOBOM BbIBOPKM.
Onpegenute, K KAKOMY U3 TPEX BUAO0B NPUHALNEKUT MPUC NO YETbIPEM YMCIOBLIM NapaMeTpam: AJIMHA YalleIUCTUKa,
LUMPUWHA YaLeNNCTUKA, AIMHA NenecTKa M LUMPKHA NenecTka. 3arpysmTe moayim bubanotek numpay 1 matplotlib, a Takxke
moaynm bubnmotekn Scikit-learn, Heobxogumbie ana paboTbl ¢ ApeBom peweHnin. U3 sklearn.datasets 3arpysute
TecToBblit Habop iris. Co3paiTe AepeBo peLleHnit co cneayowmMmmn napameTpaMmm: MakCMMaibHOe KONMYecTBO Y3108 - 3,
MWHUMANbHOE YMCNO OBBEKTOB ANA pa3geneHns nucta - 6. OTobpasnTe NosydyeHHOE AEePEBO pelleHul rpaduyecku,
ncnonbsymnte metog, plot_tree. BoinonHMTe npeackasaHMe OTHOCUTENIbHO KAAcCoB, K KOTOPbIM NPUHAA/ eXaT AaHHble U3
TECTOBOW BbIOOPKM.

Onpeaenute, K KAKOMy U3 Tpex BUAOB NPUHALNEKMUT MPUC NO YETbIPEM YMC/IOBLIM NapaMeTpam: AJIMHA YaLleMCTUKA,
LUMPUHA YaLeNNCTUKA, ANNHA NenecTKa M LWMPKHA NenecTka. 3arpysmTe moayim bubnanotek numpay 1 matplotlib, a Takke
moaynm bubnamotekmn Scikit-learn, Heobxogumbie ana paboTbl ¢ gpeBom peweHunin. U3 sklearn.datasets 3arpysute
TecToBbIl Habop iris.. Co3galite n obyunte mogens RandomForestClassifier c 10 gepeBbamuU. BbinoNHUTE NpeackasaHne
OTHOCUTENIbHO K/1IAaCCOB, K KOTOPbIM MPpUHAA/NexaT AaHHble U3 TecToBoW BblbOpKuW. MocumTaitTe TOYHOCTL (score) ana
nosly4eHHOW moaenu.

3arpysute moaynn 6mMbnmotek numpay u matplotlib, a Takxke moaynn 6ubnunotekm Scikit-learn, Heobxoammble ana
paboTbl c apesBom peleHuid. U3 sklearn.datasets 3arpysuTte TectoBbii Habop iris. Co3paliTe u obyuute moaenb
RandomForestClassifier c makcumanbHoW rnybuHoM aepeBbeB - 7. BbINOAHUTE NpeacKasaHMe OTHOCUTENbHO KNAccoB, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTe TOUHOCTb (accuracy) 41A NONYYEHHON MoLEeNN.
MmnopTtupyiite Habop paHHbix load_digits, copepkawmin 1797 nsobpaxkeHnin pyKonucHbiX undp pasmepamun 8 Ha 8.
PaspennTe Habop Ha TPEHMPOBOYHBIN M TECTOBbINM B Nponopummn 85/15.

BusyanusupyiiTe nepsble WecTb 06bEKTOB U3 TPEHNUPOBOYHOrO Habopa.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CI0EB: BXOAHOTO, CKPbITOTO M BbIXOAHOrO0. BbINOAHUTE NpescKasaHue u
OLEHWTE ero KayecTso.

MUmnopTtupyiite Habop gaHHbix load_digits, copepkawmin 1797 nsobpaxkeHnin pyKonucHbiX Undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbI U TECTOBLIN B Nponopuumn 75/25.

MocTpoWiTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CI0EB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbINo/HUTE NpeacKasaHue 1
OLLEHUTE ero KayecTso.

Hanuwwute Knacc Neuron, BbiNOAHAWOWMI GYHKUUM UCKYCCTBEHHOTO HEMPOHA, Ha BXO4 AO/KHblI NOJABaTbCA Beca,
CMeLLeHue, 1 3HaYEeHMA BXOAOB HEMPOHA. B KauecTBe GyHKLMM aKTUBALMKN UCNONb3YIATE CUTMONAY:

A:%
1+e

Hanuwwute Kknacc Neuron, BbINOAHAOWMNA GYHKUUM WCKYCCTBEHHONO HEMWpPOHA, Ha BXOA AO0/KHbI NMOAaBaTbCA Beca,

CMeLLEeHNe, M 3HaUYeHMA BXOA0B HellpoHa. B KauecTse GpyHKLMM aKTUBALMKM UCMONb3YITe rMnepboandecknii TaHreHc:

than(z)Z%—l
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Sk L=

2.3. [lepeyeHb BONPOCOB /A1l MOATOTOBKH 00y4AIOUIUXCH K MPOMEKYTOYHOH aTTeCcTalun

UckyccTBennslii nuTeiekT. OcHoBHbIE noHsATHS V.

MamHHOe 00y4eHue.

I'mybokoe oOy4eHue.

OOyueHue ¢ yauTeneMm u 6e3 yauTels.

OcCHOBHBIC IOHATHS aHATN3a JaHHBIX. JJaHHBIE, MOIeNb, 00paboTKa TaHHBIX.
MeTtononornyeckne IPUHINAITEL AaHATU3BI JaHHBIX.




7. Uenu, aTamnsl, METObl U TEXHUKU aHAIIN3a JaHHbIX.
8. @unbTpanys rpynnupoBKa U arperanusi JaHHBIX.
9. Bwusyanu3zaius gaHHBIX.

10. Busyanu3anus gansHbeix B Phyton.

11. Busyammsanus B Pandas.

12. Bubamotexu Seaborn u Matplotlib

13. Pemaromiue nepeBbsi: OCHOBHbIE IOHATHUS.

14. 3amaya kmaccuUKaIum.

15. HepeBbs pemienuil. OCHOBHBIE MapaMETPhI IepeBa.
16. JlepeBo pelieHU B 3a1a4H PETPECCHHU.

17. Meton Gmmxaiimx coceneil.

18. Konuenmus cirydaifHOTO Jieca.

19. Cnyudaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.
20. YcpenHeHue POTrHO30B.

21. IIpobnema nepeoOydIeHUs.

22. Tumsl omuOoOK: true negative, false positive.

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

25. Heiiponnsie ceTu.

26. HckyccTBEeHHBIE HEHPOHBI.

27. OyHKIMH aKTUBAIMU HEWPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHtHslii cyck.

31. JdpobneHue miara npy rpaieHTHOM CITyCKe.

32. CroxacTuuecKuil rpaJUeHTHBIH CITyCK.

33. Meroa HauCKOpEHIIEero cIrycka.

34. HetipoHHas ceTb.

35. OnHOCHOIHAS MOAEND.

36. CeproyHBIle HEHPOHHBIE CETH.

37. CBEpTOYHBIIA CIIOH, CIIOH OABBIOOPKH, TIOJIHOCBSI3HBIH CIION.
38. LeneBas ¢pyHKIMA.

39. 3angaum pacno3HaBaHUsi 00pa3oB.

40. Krnaccudukaiys 00bEKTOB.

41. Tlouck nzobpaxkeHus 1Mo oopasiy.

3. Meroauyeckue MaTepuaJbl, onpeae/siiouie NpoueIypy U KpUTepuu OleHUBaHUSA
chopMHPOBAHHOCTH KOMIIETEHMI MPHU MPOBeIEHUU MPOMEKYTOYHOM aTTeCTAIUN

Kputepun ¢popmMupoBaHusi OlleHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUIi

- OIIEHKa «OTJIMYHO» BBICTABISICTCA OOYYaIOIIEMYCsl, €CJIM KOJWYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOIL0» BHICTABISETCS 00YyHAOIIEMYCs, €CITM KOJTUYECTBO MPaBUIILHBIX OTBETOB HA BOIPOCHI
— 89 — 76% ot o6miero 00bEMa 3aTaHHBIX BOTIPOCOB;

- OIICHKa «YJAOBJIETBOPHTEJIbHO» BBICTABISICTCA OOYYArOMIEMYCs, €CIM KOJUYECTBO MPABUIBHBIX
OTBETOB Ha TECTOBBIC BOMIPOCH —75—60 % oT 0011ero o0bEMa 3aIaHHBIX BOTIPOCOB;

- OIIEHKA «HEYHO0BJETBOPUTEJIbLHO» BBHICTABISAETCS OOYYAIOMIEMYCs, €CIU KOJHMYECTBO MPABUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJIaHHBIX BOIPOCOB.

Kpurepun (popMupoBaHus 011eHOK N0 Pe3y/IbTATAM BbINOJTHEHUS 3a1aHU I

«OTIMYHO» — CTAaBUTCS 3a pabOTY, BHIIOJHEHHYIO MOJIHOCTBIO €3 OINOOK U HEJJOUETOB.

«Xopomo» — cTaBUTCA 3a pabOTy, BBHIIOJHEHHYIO MOJIHOCTHIO, HO IIPU HAJIMYUU B HEW He Oosee 01HOMN
Herpy0Oo# omMOKY 1 OTHOTO HejloueTa, He 0oJiee TpexX HEeJJOYETOB.

«Y10BJIETBOPUTEIBLHO» — CTABHUTCS 32 pabOTy, eciii 00ydJaloNIMiCs MPaBUIHHO BBHITOTHII HE MeHee 2/3
BCEH pabOTHI WM JOMYCTHII HEe Ooyiee OaHOW rpyOoi OomMOKH M JIBYX HEJ0UYETOB, HE OoJiee OJHON TpyOoi M
OJTHOM Herpy0oii ommoOKy, He OoJiee TpeX HErpyObIX OMIMOOK, OHOW HETPyOO# OIMMOKM M JBYX HEJJOYETOB.

«HeynoBJ1eTBOPUTEJIBLHO» — CTABUTCS 32 pabOTy, €CIIM YUCIIO OMMOOK M HEI0OUETOB MPEBBICUIIO HOPMY
JUISL OLIEHKHU «yJIOBJIETBOPUTEIHLHOY WIIM NIPABUIHHO BBHITIOJHEHO MeHee 2/3 Bceil paboThl.

Buowl owuboxk:

- 2pybvle OwuUbKU: He3HaHUe OCHOBHLIX NOHAMULL, NPAGU]I, HOPM, He3HAHUe NPUeMO8 peuleHUs 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.



- Hezpybble OuWUOKU: HEMOUYHOCMU HOPMYTUPOBOK, ONpedeleHUll, HePAYUOHATbHBII 800D X00A PeUuleHUs.
- HeOoUembl: HepaYUOHAbHbLE NPUEMbl 8bINOIHEHUS 3A0AHUS; OMOENbHblE NOZPEULHOCTU 8 YOPMYIUPOBKe
86160008, HEOPENHCHOE BbINOTHEHUE 3A0AHUS.

Kpurtepun popmMupoBaHus OLIEHOK 110 324€Ty

«3a4TeH0» — CTYACHT JEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3J/I€JIOB POrpaMMbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (QYHIAMEHTAJIBHBIX NpoOJieM; MpHOOpen HEOOXOAMMBIE YMEHHS M HaBBIKH, OCBOMII
BOIIPOCHI MPAKTUYECKOT'O MPUMEHEHHUS OJYYSHHBIX 3HAaHUM, HEe TOMyCTUI (PaKTUYECKUX OUIMOOK MPH OTBETE,
JOCTAaTOYHO TIIOCJIEAOBAaTEIbHO M JIOTMYHO U3JaraeT TEOPETHUYECKU Marepuan, JoIycKas JIUIIb
HE3HAYUTEIbHBIE HAPYLICHUs I10CJIEJ0BATEIbHOCTH U3JI0KEHUS U HEKOTOPBIE HETOYHOCTH.

«He 3a4TeH0» — BBICTaBIISIETCS B TOM ClIydae, KOIJla CTyJIEHT AEMOHCTPUPYET (pparMeHTapHble 3HAHUS
OCHOBHBIX Pa3/1eJI0B IPOTrpaMMbl H3y4aeMoro Kypca: ero 6a3oBbIX NOHATHH U (yHIaMEHTANbHBIX polieM. Y
’K3aMEHYEeMOro ¢J1a00 BbIpake€Ha CIOCOOHOCTb K CAMOCTOSTEIbHOMY aHAJIMTUYECKOMY MBIIIJICHUIO, UMEIOTCSA
3aTpyAHEHUS B U3JI0)KEHUU MaTepuana, OTCyTCTBYIOT HEOOXOAMMbIE YMEHHUS U HABBIKH, JIONYILIEHbI IpyObIe
OIIMOKM M HE3HaHWE TEPMHUHOJIOTMHM, OTKa3 OTBEYaTb HAa JIOMOJHUTEJIbHBIE BOMNPOCHI, 3HAHHE KOTOPBIX
HE00XO0IMMO 151 TOTY4YEHUS MOJI0KUTEIbHON OLIEHKH.
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