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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTaAMN OCHOBHBIMU ME€TOAaMU METOA0OB MAIIMHHOT' O o6yquI/1;1, TIOJTY4YCHHUE HABBIKOB ITPOrpaMMHUPOBAHUA
aJITOPUTMOB B obJacTu HCKYCCTBEHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

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

Iuxn (pasgen) OIT: | 51.0.31.01

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOZYJIST)

OIIK-10 Criocoben ¢hopMyarpoBaTh U peliaTh HAYYHO-TEXHUUECKHE 3a7aull B 00JIACTH CBOEH MPOoQecCHOHATBHOMN NesITeIbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIC METObI U TCXHOJIOTHH NCKYCCTBEHHOI'O MHTCIVICKTA AJI pCIICHUA TUIIOBBIX 3aJda4

VYK-1 CriocobeH ocylecTBIATh KPUTHUSCKHI aHaIN3 MPOOJIEMHBIX CHTYallMid Ha OCHOBE CHCTEMHOTO ITOIX0]1a, BEIpa0aTHIBATh
CTpaTEeruo AeUCTBUI

VK-1.3 BeipabaTsiBaeT CTpaTEerHIO ACHCTBHIA sl pEIICHHS IPHKIIaJHBIX 3a]1a4, UCTIOIb3Ys TEXHOJIOTHH HCKYCCTBCHHOTO
WHTEJUIEKTa

B pe3yabrare ocBoeHMSI TUCHHUILIHHBI (MOIYJIs1) 00y4YaIOIIUIACS A0/KEH

3.1 |3nars:

3.1.1 | - knaccudukanuio 3a1a4, penraeMpIX METOIaMH NCKYCCTBEHHOT'O MHTEIIICKTA,;

3.1.2 | -MeTpUKH OLIEHKU KayecTBa MOJIENEH 1 alNrOpUTMOB,;

3.1.3 [ - ocHOBHBIE METOABI MALITMHHOIO 00y4eHH s, IPOLIECCHI U CEPBUCHI 0 00paboTKe TAHHBIX U BBIPAOOTKE PELICHHH B
00nacTu npoh)ecCHOHAIBHOM IS TEIbHOCTH;

3.1.4 | - KOMIUIEKC TEXHOIOTMYECKUX PEIICHUH, MMUTHPYIOIINH KOTHUTUBHBIE ()YHKIIMU YEIOBEKa 1 MO3BOJISIOIINN TIPU
BBIMIONIHEHNH 3a]]a4 JJOCTUTaTh PE3yNbTaThl, CONOCTaBHUMBIE C PE3yNbTaTaMH HHTEIUIEKTyalbHOH AEATEIbHOCTH YEI0OBEKA;

3.2 | Ymern:

3.2.1 | -BbIOpaTh NOAXOASALIYIO METPUKY JUIS OLIEHKH KaueCTBa MOJEIH U aJITOPUTMA.

3.2.2 | - arperupoBats, GUIBTPOBATH, HACTPAHBATh Beca, BEIOMPATh KIacCH(PUKATOPHI, KIacCU(HIUPOBATh, BU3yaIU3HPOBATh
JJAHHBIE, CTPOUTH JIEPEBbS PELICHUI! C UCIIOMB30BAHUEM S3BIKOB BEICOKOTO YPOBHS [UISl PEILIEHUS] HAYUHO-TEXHUIECKUX
3a7a4 B 00J1aCTH IPOPECCHOHAIFHON AeATSIPHOCTH; HABBIKAMH HAITHCAHWUS HEHPOHHBIX CeTel JUIS pelleHNs HayqHO-
TEeXHIYECKUX 3a/1a4 B 00JIaCTH CBOSH IPOGeCCHOHANBHOM I TeTbHOCTH;

3.2.3 | - HaBBIKAMH 00YYCHHUS MOJICTIH C UCIIOIh30BAHMEM HHCTPYMEHTOB HCKYCCTBEHHOTO HHTEIUICKTA.
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3.3 | Biagers:

3.3.1 | - HaBBIKaMM HaNMCAHUs HEHPOHHBIX CETEH AT pelIeHHs HaydHO-TEXHUUECKUX 3a/1a4 B 00JIaCTH CBOEi
poecCHOHaIBHOMN IeSITeFHOCTH;

3.3.2 | - HaBbIKAMHU 00YYEHHUS MOJIETH C UCTIOIb30BAHUEM MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEILIEKTA.

3.3.3 | -HaBBIKaMHM OLIEHKH KauecTBa pabOThl aJITOPUTMA B 3a/1adax KIacCH(UKALMU U PErPECCHHU.

4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJINHBI (MO YJISA)
Kon HaunmeHoBaHue pa3esioB U TeM /BUJI 3aHATHS/ Cemectp | Yacos | IlpumeuaHue
3aHATHA / Kype
Paznen 1. BBenenue nckyccTBeHHbIH MHTELIEKT
1.1 HckyccTBeHHbIH HHTEIUIEKT. OcHOBHBIE TOHATHA M. MammaHOe 00y4deHue. 5 2
I'my6okoe obydenue. OOyueHue ¢ yunrenem u 6e3 yaurens. /Cp/
1.2 Jannsie, Mozenb, 00paboTka JaHHBIX. MeTOm0IornYecKrue MPUHLIUIIB aHATH3bI 5 2
JaHHbIX. [lenu, aTanbl, METOIBI U TEXHUKH.
OubTpanys TpyNIUPOBKA U arperamus JaHHbIX. /JIex/
1.3 Buzyanuzanns masHbsIX. Busyannsanus nanasix B Phyton. Busyamusanms B 5 2
Pandas. bubnuoreku Seaborn u Matplotlib. /Cp/
1.4 AJTOPUTMBI ¥ CTPYKTYpPHI TaHHBIX. brubnnoreka Pandas: cTpyKTypbl JaHHBIX: 5 2
Series n DataFrame. Pabota ¢ csv.
/Cp/
1.5 @unprpanms naHHEIX. brnbmmorexa Pandas. BeiBox cTpok 1 KoloHOK. MeTost 5 2
query, tail, sample, head. O6bsequnerne MetonoB. /I1p/
1.6 Arperanus gansabeix B Pandas: count, sum, max, min, mean, median. Metozsl 5 2
groupby u aggregate. O0benuHenne metooB. Coptuposka. /Cp/
Paznen 2. MeToabl MAIIMHHOTO 00Yy4eHUS




2.1 Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Kinaccuduxkarus. Jlepesbs pemeHuit. 5 2
OcHoBHBIE TapaMeTphl JepeBa. JlepeBo pelieHnii B 3agauun perpeccur. Meton
OommKaimmx coceneit. /JIex/

2.2 Konmermust cimyqaitaoro neca. CirydaifHast BRIOOpKa TPEHHPOBOUHBIX 00Pa3IioB. 5 2
Ycpenuenue nporao3os. [Ipobiema nepeodyueHus. MeTpuku kauecTBa MOAEIH.
TectupoBanue ROC AUC. /Cp/

2.3 Hetiponnsie cetu. MckyccTBeHHbIe HelipoHnsl. [Teprientpon. O0ydeHne 5 2
Helipona. /Cp/

2.4 I'paguenTHEI# cmyck. [IpobieHne mara Ipy IrpaJieHTHOM CITyCKe. 5 2
CroxacTHueCcKHii TpalueHTHBIN CIycK. MeTox Hauckopeiimero ciycka. /Cp/

2.5 Heiiponnas cets. OnHocnoitnas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH. 5 2
CBEPTOYHBIH CIIOM, CJIOH MOIBLIOOPKH, MTOIHOCBSI3HBIN cioil. [{eneBas
¢ynaxus. /Cp/

2.6 Pemarorue nepeBbsi: o0ydeHune Mojaenn. bubmmoreku sklearn, pandas, numpy. 5 2
Bri60op mapamerpos mopenu. Kpoce-samumanust. IIpeasapurensaas o6paborka
JMaHHBIX. TPeHUPOBOYHBIN HAOOP AaHHBIX. TecTOBBIM HAOOP JAHHBIX.

Mp/

2.7 Konmermus ciryqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00pa3IioB. 5 2
Ycpeanenue mporHo3oB. [Ipobnema nepeodyueHus. Tumsl ommoOoOK: true
negative, false positive. MeTpuku kadectBa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /Cp/

2.8 HckyccTBeHHBIN HelipoH. Bxon, hyHKIuS akTrBanuu (CUrMona, 5 2
runepOonmueckuii Tanrene, SoftMax). [Tondop Becos. /Cp/

2.9 Bubnmoreka Keras. ITomHOCBA3HBIHN 1 criiakuBaromuii ciou, cioit Dropout. 5 2
Pemenne npobnem nepeodyuenus. /Cp/
2.10 BHenHue HCTOYHUKY TaHHBIX 171 aHanu3a. Kuggle. [ToAroroBka TaHHbIX. 5 2

Pabora ¢ nzobpaxenusmu pazHoro ¢popmara. /Cp/

Paznen 3. CamocTosiTe/bHast padoTa

3.1 JepeBo pemenuii. Onpenenenue KpUTepus OCTAaHOBKU 00y4yeHus. Buibop 5 4
ONTHUMAJIBHBIX ITapamMeTpoB aepesa. /Cp/

32 JHepeso pemennii. Beroop atpnudyra mst pa3oueHus. BeposTHOCTHBIH ITOIXO0A. 5 4
Kpurepwnii [xuan. Hopmann3oBaHHBIH IPUPOCT HHGOPMALIUTL.
/Cp/

33 Kommneroreproe 3penue. bubnuoreka OpenCV. OTciexuBaHue IBUKYIIUXCS 5 8
00BEKTOB BO BpeMeHH. PacriosHaBaHue nuil.
/Cp/

34 O6paboTka ecTecTBeHHOTO s3bIKa. OCHOBHBIE IOHSTHS. TOKEHE3aIHS. 5 4
JlemmaTuzanus. /Cp/

35 O6paboTka ecTeCTBEHHOr 0 s3bIKa. PacriosHaBaHNE MIMEHOBAHHBIX CYIIHOCTEH U 5 6

U3BJICYCHHUE OTHOLIECHHH. Vcnons3oBanue N-rpamm. M3ydeHue TeopeTHYecKoro
Martepuaina. /Cp/

3.6 IMoxroroska x nexuusim /Cp/ 5 2
3.7 IToaroroBka k 1abopaTopHbIM 3aHATHIM /Cp/ 5 4
3.8 Hepeso pemennii. Otcevenue BeTBeid. Dtambl. O0uue npuHImIbL. /Cp/ 5 4

Paznen 4. KoHTaKTHBIE Yachbl Ha aTrrecranuio

4.1 3auér /KD/ 5 0,15

5. OHEHOYHBIE MATEPUAJIbI

OLeHOYHBIC MaTepHabl JUlsl POBEJCHHUS IPOMEKYTOUHOH aTTECTAlMU O0YYaIOLIUXCSl IIPUBEIICHBI B IIPHIIOKEHHH K
paboudeit mporpaMMe JUCIUIUIAHEL.

@DopMBI B BHIBI TEKYLIETO KOHTPOJIS MO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPHH UX OLICHUBAHMS,
pacnpezeneHne 6auIoB 110 BUAAM TEKYIEro KOHTPOIIS pa3padaThIBalOTCs MperoAaBaTeaeM JUCIUILIMHBI C Y4eTOM ee cHelu(UKN 1
JIOBOJIATCS JI0 CBEJICHUSI 00yJarOLINXCs Ha TIEPBOM y4eOHOM 3aHSATHH.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIICTCS IPEIofaBaTeNieM IUCIUIUINHEI (MOIYINsA) B paMKaxX KOHTaKTHOH
paboThI U caMOCTOSATETBbHOM PaboThl 00yuarommxcs. s GpukcupoBaHHs pe3ynbTaTOB TEKYIIETO KOHTPOIS MOXET HCHOIb30BaThCS
3UOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas iurepaTypa




6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1

Huxonbckuii C. H. ABTOMaTH3a1UsA HHOOPMAIIMOHHOTO ITOBEACHHUS U MockgBa: | https://e.lanbook.com/bg
WCKYCCTBEHHBIN HHTEIUIEKT: YdeOHoe mocodne MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpLI, COCTAaBUTECIIN 3armaBue Wznarensc C)8 aapec
TBO, TOX

J12.1

XKenesnos M. M. MeTomp! ¥ TEXHOIOTHH 00pabOTKH OONBINNX TaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-METOMYECKOe Tocoone MockoBck
ni
rocyaapcT
BEHHBIN
CTPOUTEID
HBIN
YHHBEpCH
TeT, 2020

6.2 UndopmannoHHbIe TEXHOJIOTHH, HCII0Jb3yeMble IIPU O0CYLECTBICHHU 00Pa30BaTEI1bHOIO IIPoLecca 0 AUCHUIIIMHE

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOTO U CBOOOHO PACIPOCTPAHAEMOr0 IPOrPAMMHOI0 o0ecneyeHust

6.2.1.1 | Python

6.2.2 Ilepevyenb npodecCHOHANBHBIX 023 TAHHBIX H WH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

WudopmarmonHas cnpaBounas cucreMa Texskcnepr https://tech.company-dis.ru

6.2.2.2

Wndopmarmonnas cpaBodnas cucrema "['apant” http:/www.garant.ru

6.2.2.3

baza nanneix ['ocymapcTBeHHBIX cTaHmapToB http://gostexpert.ru/

6224

basa nannbx «JKenesHomopoxxHbIe IepeBO3Kn» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

—_

VYaeOHble ayAUTOPHUN AJISI IPOBENEHHSI 3aHATHH JEKLMOHHOTO THIA, YKOMIIJIEKTOBaHHBIE CTICLIHATN3UPOBAHHON MeOebI0
U TEXHUYECKUMH CPEIICTBAMH OOYICHUS: MyJIbTUMEIHIHOE 000pY/IOBaHHE JUTS IIPSOCTABICHAS Ya4eOHOH HH(OpMAIN
OOJTBIIION ayIUTOPUH ¥/HMJIH 3BYKOYCHIIHBAIOIIee 000pyI0BaHNE (CTAIIMOHAPHOE U MIEPEHOCHOE).

7.2

VYaeOHBIe ayTUTOPHH TSI IPOBEICHAS 3aHATHH CEMHHAPCKOTO THIA, TPYIIIOBBIX W MHIWBUTYaIbHBIX KOHCYIIBTAITHH,
TEKYIIETO KOHTPOIS M MPOMEXKYTOTHOH aTTECTAINH, YKOMIUICKTOBAHHBIE CIICIIMATN3NPOBAHHON MeOEITbIo 1
TEXHUYECKUMH CPECTBaMHU 00ydeHUs: MyAbTUMEINHHOE 000pYI0BaHUE W/WIIM 3BYKOYCHIIUBAIOIEe 000PYIOBaHHE
(cTanoHapHOE WM IEPEHOCHOE).

7.3

IomenieHust 11 CaMOCTOSTENBHOI PabOThI, OCHAILICHHBIC KOMIIBIOTEPHOI TEXHUKOMN ¢ BO3MOXKHOCTBEO MOAKITIOUYCHUS K
cetn "MHTepHET" M 00ECIICUCHNEM JIOCTYIIA B DIICKTPOHHYIO HH()OPMAIIOHHO-00pa30BaTEIFHYIO Cpe/ly YHUBEPCHUTETA.

7.4

INomenieHust a1 XpaHeHHs ¥ MPOGUIAKTHIECCKOTO OOCTY)KUBAHHSI yIeOHOr0 000pyIOBaHUS.

1.5

JlabopaTopuu, OCHALIICHHBIE CIELUAIBHBIM JIA00PaTOPHBIM 000PYIOBAaHUEM: KOMITBIOTCPHON TEXHUKOM C YCTaHOBICHHBIM
I1O: Python, a Tarke ¢ BO3SMOXKHOCTBIO TIOAKITIOYCHNUS K ceTH "MHTepHEeT" 1 00eCcIeYeHueM JOCTYIIA B AJIEKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BaTENBHYIO CPETy YHUBEPCUTETA
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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
06yquI/1;1 10 JUCHUIIIINHE, O6€CH€‘-II/IB3.IOH_[I/IX JOCTHUIKCHUC HJIaHI/IpyCMBIX pCSYHBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMbI TPOMEKYTOUHOM aTTecTaruu: 3auért, 7 cemectp. 3P0 3auet 5 Kypc

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

Kon WHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH oCyIIecTBIATh KpUTHYECKUI aHaIM3 TPOOJIEMHBIX CUTYalli Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN

VK-1.3: BeipabateiBaer
CTpaTeruo ACUCTBUMN I
pelIeHns IPUKIAaIHbIX 3a1a4,
HCIOJIb3YSl TEXHOJIOTHH
HUCKYCCTBEHHOT'O MHTEIJIEKTA

OIIK-10: Crioco6eH ¢popMyIHpOBaTh U PelIaTh HAYYHO-TEXHUICCKUE 3a1a9H B 00IaCTH CBOCH
npoecCHOHANBHON NeATeIbHOCTH

OIIK-10.2: Ucnons3yeT
OCHOBHBIE METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O HMHTEIUICKTA JUIS
pELICHHS THUITOBBIX 337124

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMHU pe3yJIbTaTaMHU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kox 1 HanMeHOBaHUE HHANKATOPA O1eHoYHbIE
PesynbraTel 00y4eHuUs IO TUCIUTIIIHE
JIOCTHKEHUSI KOMIIETEHIIHH MaTepHAITBI
YK-1.3: BripabateiBaer ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PEIICHNA NPUKJIANHBIX 337189, | - knaccudmkaumio 3a1ay, pelaemblx MeToamm uckyccTeeHHoro | Bompocs! (Nel -
UCIIONb3ys TEXHOIOTMH HCKYCCTBEHHOIO | pprennexTa; Nel0)

HUHTCJIJICKTa

-METPUKN OLUEHKUN KaveCTBa Mop,eneﬁ M anropnuTtmos,;

OO6yyaronmumiics ymeeT:

BbI6paTh NOAXOAALLYIO METPUKY AR OLEHKM KayecTBa MOSENN U
anroputma.

3amanus 7-10

OOyJaroniuiicsi Baajgeer:

HaBblKaMM OLLEHKM KadecTBa paboTbl anroputma B 3ajadax
KnaccuduKaummn n perpeccum.

Bananus 7-10

OI1K-10.2: Hcnosp3yeT OCHOBHBIE METOIbI
W TEXHOJIOTUH MCKYCCTBEHHOTO HWHTEJUICKTa
JUTSL PEIICHHUST THUTIOBBIX 331a4

OOyyaronuiics 3HaeT:

- OCHOBHBIE METOJbI MAIIMHHOTO OOy4YeHMs, MPOIECCH U
CEpBUCH IO 00pabOTKe MAHHBIX U BRIPAOOTKE pemIeHUH B
obnactu mpodeccnoHaIbHOM AeATeIHbHOCTH;

- KOMIUIEKC TEXHOJIOTHYECKUX PEUICHHH, UMUTHPYIOIINH
KOTHUTHBHBIE (YHKIMH YeJOBEKa M MO3BOJISIONMHA NpH
BBITIOJTHEHHH 3a]1a4 IOCTUIaTh PE3YJIbTAThI, COIOCTABUMBIE
C  pe3ynpTaTaMHM  HMHTEJUICKTYaJbHOH  JEATEIbHOCTH
4eJI0BeKa;

Bomnpocsl
Ne20)

(Nell -

OO0yJaroumiicss yMeeT:

- arperupoBarb, (UIBTpPOBaTh, HacTpauBaTh Beca,
BBIOMpATH KJ1accu(pUKaToOpPHI, KJIacCHU(HUIINPOBATH,
BU3YyaJln3UPOBATh JaHHbIC, CTPOUTH JIEPEBbS PEIICHUI C
UCIIOJIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JJIsI PELICHHS
HayYHO-TEXHUYECKHX 3aJ7a4d B 00IaCTH MpodecCHOHATBHON
JEATEIIPHOCTH; HAaBBIKAMH HANMCaHWS HEHPOHHBIX ceTel
JUTSL PELICHUS HAYyYHO-TEXHUYECKHX 331a4 B 00I1aCTH CBOSH
npodeccHoHANBHOM e TeIbHOCTH;

- HaBbIKaMM OOY4YEHHS MOJAENM C HCIIOJIb30BaHHUEM
WHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIUICKTA.

3amanus
Ne25)

(Ne21 -

OOyyaronuics BJageer:

Samanus (Ne 1- Nel0)




- HaBBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAyYHO-TEXHMYECCKMX  3ama4y B o0macT  CBOeW
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

[TpomexyTouHast aTTecTanus (IK3aMeH) IPOBOJAUTCS B OJTHOM U3 clieayromux Gopm:
1) oTBeT Ha OUIIET, COCTOSIIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/IaHUii;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieyromux Gopm:
1) cobecenoBanue;
2) BeinonHenue 3aganuit B OMMOC ynuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI 11 OLIEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3yOIINX YPOBeHb ¢OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBbIe BONPOCHI (TECTOBBIE 3a/1aHNs) /IJIsl OLEHKH 3HAHUEBOT0 00pa30BaTeILHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHU

OO0pazoBareNbHbII pe3ysbTaT

VYK-1.3: BripabatreiBaer crpareruto | OOydarommiics 3HaeT:

€)

,I[eﬁCTBPIﬁ JJIA peH.IeHI/Iﬂ - K}'IaCCVId)MKaLI,MIO 3a4a4, pewaembiX mMeToaaMn UCKYCCTBEHHOTO UHTENNEKTa,
HpI/IKJ’[aI[HLIX 3aJa4, I/ICHOJ‘ILSYSI -MeTPUKUN OUEHKHN KayeCTBa mogenen N anroputmos;

TEXHOJIOTHH HCKYCCTBEHHOTO

HUHTCJIJICKTA

3aganue 1

MarmuaHoe 00yueHHe —

a) choenuaIM3UpOBAaHHOE MPOrPAMMHOE pelreHue (MM Habop PelIeHH i), KOTOpOe BKITIOYAEeT B ce0si BCe MHCTPYMEHTHI IS
W3BJICUCHHSI 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) osra rpynmuposka o0bexToB (HabmoaeHuit, COOBITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOMCTBA 00HEKTOB
C) HaOOp DaHHBIX, KaX/Jas 3aIiCh KOTOPOTO MPEACTABISAET cO00I y4eOHBII IprMep, ColepIKalMi 3a1aHHBII BXOJHOW Habop
JIAaHHBIX, ¥ COOTBETCTBYIOIINI €My NPAaBUIIbHBIN BEIXOIHOW Pe3yIbTaT
d) mnonpasmeneHUe UCKYCCTBEHHOIO MHTEIUICKTA M3YYArOLIMH METOIBI MIOCTPOSHUS AITOPUTMOB, CIIOCOOHBIX 00y4aThcsl Ha
JIaHHBIX
3aganue 2
Cpenu npeaokKeHHBIX 3a/1a4 MAIIMHHOTO O0YYEHNUS YKaXHUTe 3a4a4H PETPECCHH
a) Tlowck HeraTUBHBIX OT3BIBOB Ha (DIJIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cama
c) Tlpeackasanue cpoka OKyaeMOCTH MPOEKTA
d) TIIpeackazaHue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHMYECKUX TPAH3AKIIU
3ananue 3
K 6ubnmorekam ananusa nanHbIX B Python otHOCsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3anmanve 4
Kakwe u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnn u 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")

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

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



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

3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alropuT™Me ciydaiHoro yeca - Random Forest
a) UroroBbIM mpeAcKa3aHHEM MOJICNH SBJISICTCS MPEeACKa3aHHe CIy4aHOro JAepeBa
b) Tlapamerpsl st Kakmoro aepesa (TiryOMHA, MUHAMAIBHOE YHUCIO 00PAa3IoB B JIUCTE U T.II.) BHIOUPAIOTCS CITydaitHO
€) Kaxmoe nepeso B jecy mojydaet CiydaifHbli MoqHAO0p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CAyYaiHBIM 00pasoM
e) IlpezckasaHue MOIEIH - yCPETHEHHBIC IPEACKAa3aHus IEPEBbEB

3ananue 6
Kakoii aTpuOyT 0TBE4aeT 3a MHHHMAJIbHOE YUCIIO 00pa3LoB B ucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeIiCHHs?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTe BEpPHBIC YTBEP)KACHUS O BIMSHHUYU MapaMeTPOB PEIAOLIEro IepeBbs Ha NepeodydeHune
a) Yewm menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIUS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPeOOyICHHIO
d) TI'myOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaYeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYUCHUIO

3aganue 9

Kakoi#i kiaccupukaTop He0OX0IUMO HCIIOIB30BATh TS MPEICKa3aHusI pa3Mepa 0100pEHHOTO KPeIuTa Mo 38 JaHHBIM apameTpam?

a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTE BEPHBIC YTBEPIKIACHUSI O JICPEBbAX PEIICHHH.
a) YeM MeHbIlle CBOUCTBO gini, TeM OJHOPOIHEE MPUMEPHI B JTUCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO IUIs IMCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3pIBaeT Ha KOJIMIECTBO MPUMEPOB B y37ie
d) mnapamertp gini, BO BCEX JIUCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OI1K-10.2: Ucnonp3yer ocHOBHBIE | OOydarommuiics 3HaeT:

METObI a TE€XHOJIOTUH | - OCHOBHBIE METO/Ibl MAIIMHHOTO 00Y4€HHUsI, IPOLIECCHl U CEPBUCHI IO 00pabOTKE JaHHBIX U

HCKYCCTBEHHOTO HHTEIUIEKTA MJ | BeIpaOOTKE pelIeHuil B 001acTi npodeccuoHalbHON JIeSTeIIbHOCTH;

peuieHus TUIOBBIX 3a1a4 - KOMINJICKC TCXHOJOTHYCCKUX pemeHuiﬁ, I/IMI/ITI/IpyK)[L[I/Iﬁ KOI'HUTHBHBIC (l)yHKLlI/II/I YCJIOBCKA U

pe3yjibTaTaMu HHTGJ’[J’[GKTy’dJ’[bHOI‘/‘I JCATCIIbHOCTH YCJIOBCKA,

Bamanme 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyYllIe KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITyYallHOTO Jieca YBEINYMUBACTCS MPOMOPLHOHANTBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chyvaiiHbIil Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM IS PEIICHHS 3a1a4 KiacCH(UKALN

3ananue 12

OTMeThTe BepHBIE YTBEP)KICHHS
a) RandomizedSearchCV Haxogut Iydinyr0 KOMOMHALIMIO TAPAMETPOB IS JEpeBa PEIIEHHM
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV

l'IO3BOJ'lﬂK)UlPII>i I[IpA  BBIIIOJIHCHUU 3a4a4 AOCTUIaTb PE3yJIbTaTbl, COIIOCTABHUMBIC C

€) GridSearchCV HaxomuT Jydllyr0 KOMOHHAIMIO IIapaMETPOB JUIS JEpeBa, M3 TEX 3HAYEHHH NapaMeTpoB, YTO OBLIH

nepeansbl
d) RandomizedSearchCV naer Gosee TouHoe npeackasanue, yeM GridSearchCV




3aganue 13
BeiOepure U3 crmcka 3a1a4u KiacCupuKarum:
a) paszgenuthb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK U COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3aJaHHBIM [APAMETPaM
C) pa3zenuth rpubbl Ha ChEeI0OHBIE U ATOBUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeTbTe BEpHBIEC YTBEPKICHUS
a) B kadecTBe HepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJIB30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
NPU3HAKA
b) epeBbs periennit MOTYT peliaTh 3a1a4y KiacCHHKAMU ¢ TPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm meHnsblne 3HayeHue min_samples_leaf Tem Tounee OyayT npeackazaHus Ha TPCHUPOBOYHOH BBIOOpKE
d) UYewm menbine 3HayeHue min_samples_leaf Tem Tounee OyayT npenckazaHus HA TECTOBO BBIOOPKE

3aganue 15
Ob6yuaromias Berbopka (X_text, y_test) ato —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) Bribopka, Mo KOTOPOIl OLICHUBAETCS Ka4ECTBO ITOIYICHHOTO JepeBa PeIICHUH
C) BriOopka, 0 KOTOPOH OCYLIECTBICTCS BEIOOP HAMIYUIIESH MO U3 MHOXKECTBa MoJeTIei
d) MHOXecTBO LeNeBbIX 3HAYCHUI IS TAaHHOTO Habopa JaHHBIX

3amanue 16
[Tpu 0OyueHNN HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJbIIast
pa3HHIa MEKAY 3HAUCHHSIMA METPUK HAa TPEHHUPOBOYHOI U TECTOBOI BhIOOpKax. O YeM 3TO MOXKET FOBOPUTH?

a) Mogzenp nepeobyyeHa

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIBHO OTIMYACTCS OT PACIPEICICHHS B TPCHUPOBOYHOM

€) Moaenpb Hemo000yUYeHA

d) Mogaeip ugeanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeioxeHHbIX KOMOMHAIINI HE BHI30BYT OUINOKY?
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[l1:5,[1,6]]

3ananue 18
Kakwue cTpoku mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK naTadpaiimMa data (MHICKCH MOCIEA0BATEILHOCTD Yrces oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B kaxux ciydasix MOXKeT OBITh NCIIONIb30BaHAa CTyINeHYaTast (QYHKIMS aKTUBAIHN?
a) Omnpenenutsb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IPU0?
b) Omnpenenurs kK KakOMy U3 TpeX KJIAccoB (setosa, vercicolor, verginica) 0OTHOCHTCS HpHC?
C) PaS}IeJ’[I/ITB TEKCThI Ha HeﬁTpaHLHBIC, HETraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TlIpezackasats pa3mep 3apabOTHOM TIATHI CHIEITHAIHCTA MO OTIPEACIICHHBIM MapaMeTpaM.
e) Pasgenuth n300paxkeHus Ha COJIEPIKAIIE U HE COJEPIKAIINE OTKPBITHIH OTOHb.

3amanue 20
Kakoe 3HaueHIEe MOXKET UMETh B3BEIIICHHAS CYMMa BXOJIOB HEHpOHA (10 MCIIOIb30BaHUS aKTUBAIIMOHHOHN ()YHKITUH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBble 3aJaHUs /151 OLIeHKN HABBIKOBOI0 00Pa30BaTeJILHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:




Kon u HaumeHoBaHue
HHIUKATOpA JOCTUKEHHS O6pasoBarenbHbIH Pe3yIbTaT
KOMITCTEHIINH
OIIK-10.2: Vcmons3yeT OOy4aronuiicss yMeeT:
OCHOBHBIE METO/IbI U TEXHOJIOTUH | - arperupoBaTh, GUIBTPOBATH, HACTPAUBATH BECa, BEIOMPATH KIACCH(HKATOPHI,
UCKYCCTBEHHOI'O MHTEJUIEKTA Ul | KIacCU(UIUPOBATh, BU3yaTM3UPOBAaTh JAHHBIC, CTPOUTD IEPEBbS PEIICHHH C
PEIICHHUS TUIIOBBIX 33134 HCIIOJIb30BAHKUEM SI3BIKOB BHICOKOTO YPOBHSI JJISl PENIEHHUsI HAYYHO-TEXHMYECKUX 3a/1a4 B
o6actTu npodhecCHOHATIBHOM JAEATEIBHOCTH;

3aganue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama damunus>.ipyng (sanpumep, lab2 tiuzhna.ipynb), mogxmounte
6ubmmoTexkn numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4aunTe pacnpeneneHne YUCIOBBIX BEIMYHMH AaTadpeiiMa sp UCTIONIB3ys 0a30BbIE METOJIbI BU3yallu3aluy OnOIroTeku pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
HOAMHOXKEeCTBaM Habopa JaHHBIX BEIBEIUTE IpadUK yCIeBaeMOCTH 10 MaTEMaTHKE U YTCHUIO C Pa3esICHHUEM 10 IOIy.

3amanue 22

3arpys3ure Moaynm 6ubnroTek numpay u matplotlib, a Taxxe moxymu 6udamorexu Scikit-learn, HeoOxoauMBbIe IS pabOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsIit Ha0Op iris. M3ydaure cTpyKTYpy TOIy4eHHOTO Habopa maHHBIX. B Habope 150
3K3eMIUIApoB ("'CTPOK" B NMPUBBIYHOW HaM TepMHUHOJIOTHH). KaknoMy 3K3eMIIIpy COOTBETCTBYET YETBIPE UMCIIOBBIX aTpHOyTa
(nMHa yalencTUKA B CM; INMPHHA YalIeINCTHKA B CM; JUTHHA JIETIECTKa B CM; LIIMPUHA JieecTKa B cM) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. maHHBIA HaOOp TMO3BOJIACT PEHIUTH 3a7ady KiacCU(UKAIMK, OTHECCHHS PACTeHHUS "UpPHUC" UCXOIA M3 LIHPUHBI
JICTIECTKOB, JIJIMHBI YalICTUCTHKA U T.J. K OMHOMY U3 Tpex kiaccoB. Cosmaiite nemoncTpaTuBHbIi Decision Tree kinaccudukarop,
UCTIONBb3Ysl OJHOMMEHHBII Kiacc 3 Oubnmorexu sklearn m coxpanute ero B nepemeHHyro dt. J[ns paspeneHus MHOXXecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe MeTon train test split. OToOpasuTe mNONydYeHHOE AEPEBO PEUICHUH Trpaduyecky,
ucnonb3yiite meron plot_tree

3aganue 23

3arpy3urte JaHHBIE U3 BCTpOoeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop w3 1797 pyKONMHUCHBIX M300paxeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I Ka)XIOW STYCHKH M300paKCHUS.
OOyunTe nepeBO peUIeHUH U MOTyInTe MIPEACKa3aHe Ha TeCTOBOI BeIOOpKe. Busyammsupyiite npenckasanne, yKaKUTe€ TOYHOCTh
JULS TIOJTydEHHOTO JIepeBa.

3amanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop gaunbix boston npezcrasiser codoii cioBaps ¢ kintogamu data, target, feature names u DESCR. Kirouy data cootBeTcTByeT
MaCCHB CITFICKOB:

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

B kaxmoii ctpouke 13 4nciioBrIX 3HaUeHWA. Bama 3amada HaliTH ommucanne Kakaoro u3 Hux. Tak mepBoe 3HaueHue (6.3200e-03
0.00632) 310 ypOBEHb MPECTYMHOCTH Ha TYITy HACEICHUS.

IoctpoiiTe nepeBo pemieHwid, IpeACcKa3bIBAIONIee CTOMMOCTD JKIIIBS [0 UMEIOIIUMCS NaHHBIM. O0paTHTe BHUMaHHE, CTOMMOCTD
JKHUITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#nét. J{ist mpeackasanus 3HaYCHUS
1eNieBoii (yHKIIMK HY)XHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha TaHHBIX bOSton IO CIIEAYIOLUIMM ITapaMeTpaM:

MaKCUMaJbHasg ITyOuHa - OT 2 10 15 ypoBHei

MUHHMMAJIBHOE YHCII0 P00 A7 paszaeneHus - oT 2 o 10

MUHUMAaJIBHOE YMCJI0 TPoo B ucTe - ot 1 10 10

OT00pasuTe TydvIue mapaMeTphl U JIydIiee IepeBo.

3ananue 25.

3arpys3urte BCTpOCHHBIN Habop boston.

Wzyuure ocranbHble aTpuOyThl Kiaccudukaropa. Cosnpaiire monens RandomForestClassifier ¢ 15 nepeBbsiMu 1 MakCUMalIbHON
TIyOMHOH paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0yuuTe MONy4YeHHYIO0 MOJIeh. BrimonHnTe npeackazanue. [locuntaiite TOUHOCTH (score) s Jieca.

VYKaxuTe TpH CaMBIX BaXXHBIX IapaMeTpa Uil JEPEeBbEB pEIICHHH B CO3JaHHOM JieCcy, HCIIOJB3Ys, HampuMep, aTpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuaromuiics BJIajieeT:

CTpaTeruro HeﬁCTBHﬁ JUIA - HaBBIKAMH HAITMCAHUS HeﬁpOHHBIX ceTen 1A peUHICHUSA HAYYHO-TEXHUYECCKHUX 3adad B
pelieHns  TPUKIAJAHBIX  33/1a4, | 00JacTH cBoeil Mpo(hecCHOHAIBLHON eI TebHOCTH;

UCIIONB3Ys TEXHOJIOTUM | - HaBbIKAMHM OOYYEHHSI MOJIENM C HCIOJb30BAaHHMEM HHCTPYMEHTOB HCKYCCTBEHHOT'O
HCKYCCTBEHHOT'O MHTEJUICKTa MHTEJUIEKTA.

-HaBBIKAMH OIICHKH Ka4eCTBa pabOTHI aJiTOPUTMA B 3a7aYaX KIaCCU(DUKAIIMH U PETPECCUHU.
OIIK-10.2: HUcnonb3yer
OCHOBHBIC METOJIbI ¥ TCXHOJIOTHH
MCKYCCTBEHHOTO HMHTEJUIEKTA IS
pEeLICHUsI THIIOBBIX 3a/1a4




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BoiBeante CTPOKM € AaHHbIMM 0OYyYalOWMXCA, KOTOpble He MpoxXoauam
noArotoBuTenbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)
60nbLlie 90 6annos. Umnoptupyinte Bubanoteky Seaborn. Mcnonbsys meton Implot() BbiBeante rpadumk ycnesaemoctu no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ucnonbsyite dainn StudentsPerformance.csv. BbiBeante CTPOKM € aHHbIMM 06yYatowmxca, HabpasLUMX B Cymme 3a TpuU
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpeaHnin 6ann no maTtemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.
OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenCcT1Ka,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLUEHNU CO cneayoWwmMm napameTpammn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCN0 06BEKTOB B iUCTe - 4. OTObpa3uTe Nosy4eHHOE AEPEBO PeLleHUi rpaduyeckm, UCNONb3yNTe MeToZ,
plot_tree. BbiInonHUTE NpeAcKa3aHWe OTHOCUTE/IbHO KAaCCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpefennTte, K KAKOMy U3 TPex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LWMPUHa NenecTKa. 3arpysunte moaynm bubanotek numpay n matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3aaliTe AEPEBO PELIEHNI CO CAEAYIOLWMMM NApaMeTPaMmn: MaKCMMaAIbHOE KOMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEPEBO pelleHul rpaduyecki,
ncnonb3ynte meton plot_tree. BoinonHUTe npeackasaHMe OTHOCUMTE/IbHO KAcCoB, K KOTOPbIM NPUHAA/NeKaT AaHHble U3
TECToBOM BbIBOPKY.
OnpeaennTte, K KAKOMy U3 TPex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApaMeTPaM: AJIMHA YalleNnCTUKa,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumblie ana pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TeCcToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamu. BoinonHuTe npeacKasaHme
OTHOCUTE/IbHO KNAacCoB, K KOTOPbIM MPUHAANEeXaT AaHHble U3 TecToBOW BbIGOPKM. MocunTaiTe TOYHOCTL (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynu 6mbnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogmumble ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe u 0byunuTe mopenb
RandomForestClassifier c makcumanbHoW rnybuHoin aepesbes - 7. BbinonHUTe npeackasaHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIBOPKU. MocumTaiiTe TOYHOCTL (accuracy) Ana NosyYeHHON Mmoaenu.
MmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN M TECTOBLIN B Nponopumn 85/15.
Busyanusupyiite nepsble WecTb 06bEKTOB U3 TPEHUPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CIOEB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.
MmnopTtupyite Habop aaHHbIX load_digits, cogepskawmin 1797 nsobpakeHuit pyKonucHbix umudp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinoNHWTE NpeacKkasaHue u
OLEeHWTE ero KayecTso.
Hanuwwute knacc Neuron, BbINONHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZA AO0/KHbl NOAABATbCA BECA,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUNAY:
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Hanuwwute Knacc Neuron, BbINOAHAKWMIA GYHKUMM UCKYCCTBEHHOTO HEWpPOHa, Ha BXOZ AO0/KHbl MOAaBaTbCA Beca,

cmeuleHne, n 3Ha4eHMA BXxoa0s HeﬁpOHa. B KayecTBe d)YHKLI,MVI aKTuBauuu VICI'IOI'Ib3yI7ITe I'I/II'Iep6OJ'IM‘4€CKMl7I TAHIreHCc:
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2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIUXCsl K POMEKYTOUYHOM aTTecTalNu

HckyccrBennslii naTemnekTr. OcHoBHbIe noHsATUs W
MaimHHOe 00ydeHue.

I'my6oxoe oOy4enue.

OOyueHue ¢ yunuTteneM U 0e3 YIUTes.

OcHOBHBIE TIOHATHUS aHAJIM3A JAaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa JaHHBIX.
MeToo1oTnYecKre MPUHITUTIBI aHATU3HI JAHHBIX.
enn, sTamsl, METOAB! M TEXHUKU aHAIN3a JaHHBIX.
QunbTpanys TpyNIUPOBKa U arperaryst JaHHBIX.
Busyanmnzarus 1aHHBIX.

Busyanuzanus nanaeix B Phyton.

Buzyanuzanus B Pandas.

Bubmmoreku Seaborn u Matplotlib

Pemwaromiye nepeBbsi: OCHOBHBIEC TOHATHUS.




14. 3anmaua kiaccupuUKaIyH.

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

17. Meron O6mmKalInX coceei.

18. Konmemnmus cioy4aifHOTO Jeca.

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

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoOK: true negative, false positive.

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

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOy4eHne HEHWpoHA.

30. I'pagmeHTHSBI CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKE.

32. CroxacTHUYeCKHUi IpaeHTHBIH CITyCK.

33. MeTo HauCKOpewIero cmycka.

34. Hetiponnas ceTs.

35. OpHocnoiiHas MOJETb.

36. CBepTouHbIe HEHPOHHBIE CETH.

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

39. 3anmaum pacnosHaBaHus 00pa3OB.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. MeTtoauyeckue MaTepuaJbl, onpeae/siioliye npoueaIypy 1 KpUTepu OneHUuBaHUA
copMHPOBAHHOCTH KOMIIETEHMIA TPH MPOBeAEHUHU MPOMEKYTOYHOM aTTeCTAIUN

Kpurepun (popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

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

- OIIEHKA «XOPOILI0» BBICTABISETCS 00YJarOIIEMYCsl, €CJIA KOJTMYECTBO MPABHIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot ob1ero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKA «YyIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOyYaromIEMyCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —7/5—60 % oT 06111ero o6bEmMa 3a1aHHBIX BOIIPOCOB,;

- OILICHKa «HEYI0BJIETBOPHUTEIbHO» BBICTABISIETCS OOYYAIOIIEMYCs, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popmupoBaHus OLIEHOK 110 Pe3y/JIbTATAM BbINOJTHEHUS 3aJaHU I

«OTJIMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IMOJHOCTBIO O€3 OMIMOOK U HEJOYETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B Hel He OoJiee OJIHOM
HerpyOo# oIMOKY M OIHOTO HeJoUeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyarouuiicsi MpaBUJILHO BBINOJIHUI HE MeHee 2/3
Bceil paboTHI MM TOMYCTHI He Oojee 0JHOW IpyOoi OMMOKHM M JABYX HEI0YETOB, HE OoJiee OAHOI rpyboil u
OJIHO HerpyOolt omnOKH, He OoJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOi OIIMOKHY U IBYX HEJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTY, €CIM YUCIO OUIMOOK M HEAOYETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJICTBOPUTEIHLHOY WJTU TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubox:

- epybvie owuUbOKU. He3HaHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUll, HePAYUOHAIbHBIL 8100 X00A PeueHUsl.

- He0ouemyl: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.



Kpurepun ¢popmMupoBaHusi OLEHOK MO 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3JelIoB MPOrPaMMBbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAIBHBIX MPOOJIEM; TPHOOpEN HEOOXOIUMbIE YMEHHS M HABBIKH, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYCHHBIX 3HaHUH, HE TOMYCTHI (PaKTHUECKUX OIIMOOK MpU OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUSA IMOCICAOBATCIIbBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCS B TOM ClIydae, KOTJla CTYJCHT JEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOT0 CJIa00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIEHOMY aHAJTUTUYCCKOMY MBIIUICHU IO, HIMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpualid, OTCYTCTBYIOT HCO6XOI[I/IMBIG YMCHUSA U HABBIKHU, OJOIIYIICHBI FPY6BIC
OomKMOKH ¥ HE3HAHHE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOU OIICHKHU.
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