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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIAZICHUE CTYACHTaAMN OCHOBHBIMU ME€TOAaMU METOA0OB MAIIMHHOT' O 06y‘-IeHI/I$I, TIOJTY4YCHUE HABBIKOB TPOTrpaMMHUPOBAHUA
aJITOPUTMOB B obJacTu HCKYCCTBCHHOI'O MHTEJIJICKTA U aHaJIn3a NOJYYCHHBIX PE3YJIbTATOB.

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

Hukn (pazoen) OIT: | b1.0.34.01

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

OIIK-10 Criocoben ¢hopMyarpoBaTh U pelIaTh HAYIHO-TEXHUUECKHUE 3a]]aud B 00JIaCTH CBOEH MpodecCHOoHANbHON eSTeTbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIE METOABI U TEXHOJIOI'MH UCKYCCTBCHHOI'O MHTEJIJICKTA [JI PECIICHU TUIIOBBIX 3a1a4

VK-1 Criocoben OCYHICCTBJIATH KPUT! WYECKUH aHAJIN3 HpO6J‘[eMHLIX CHUT yaum?l Ha OCHOBC CUCTCMHOI'O IToaxoaa, BBIpa6aTBIBaTL
CTpaTEeruo AeUCTBUI

VK-1.3 BeipabaTsiBacT CTpaTEeTHIO ASHCTBUIA JJIs pEIICHHS IPHKIATHBIX 3a/1a4, HCIIOIb3Ys TEXHOJIOTHH UCKYCCTBEHHOTO
WHTEJUIEKTa

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

3.1 |3HaTh:

3.1.1]|- KJ'IaCCI/I(I)I/IKaI_II/I}O 3aaa4d, peuacMbIX METOAAaMH HCKYCCTBEHHOI'O MHTEJIJICKTA,

3.1.2 | -MeTpUKH OLIEHKU KauecTBa MOJETIEH U aJrOPUTMOB;

3.1.3 | - ocHOBHBIE METOABI MALITMHHOIO 00y4EHHs, IIPOLIECCHI U CEPBUCHI O 00pabOTKEe JaHHBIX U BBIPAOOTKE pEeLICHUH B
00nacTu npoh)ecCHOHAIBHOM IS TEIbHOCTH;

3.1.4 | - KOMIUTIEKC TEXHOJIOTHUECKUX PEIIeHUH, MMUTUPYIOUINH KOTHUTUBHBIE (DYHKIUH YeIOBEKa U O3BOJISIOIIU MIPH
BBITIOJIHEHNH 33/1a4 JOCTHI'aTh PE3YJIbTaThl, COIIOCTABIMBIC C PE3yNIbTaTaMH HHTEIIEKTYaIbHON e TeIbHOCTH YeJIOBEKa;

3.2 | YMeTh:

3.2.1 | -BbIOpaTh NOAXOASALIYIO METPUKY JAJIsl OLIEHKU KauyecTBa MOJEIN U aJrOpUTMa.

3.2.2 | - arperupoBats, GUIBTPOBATH, HACTPAHBATh BECa, BEIOMPATh KIACCU(PUKATOPHI, KIACCH(DUIIMPOBATH, BU3YaTH3UPOBAThH
JIaHHBIE, CTPOUTB JICPEBbsI PEIICHUH C MCIOIb30BAHUEM SI3bIKOB BHICOKOTO YPOBHSI ISl PEILICHHST HAYYHO-TEXHHYECKHX
3a7a4 B 00JIaCTH IPOPECCHOHAIFHON AeATeIHOCTH; HABBIKAMH HAITMCAHW HEHPOHHBIX CeTeH /IS PeIIeHHs HayIHO-
TEXHIYECKUX 3a/1a4 B 00JIaCTH CBOCH Mpo(heCCHOHATBHOMN NeITeTbHOCTH;

3.2.3 | - HaBBIKAMU 06y‘{eHI/I$[ MOJEIIN C UCITOJIb30BAHUEM MHCTPYMEHTOB NCKYCCTBEHHOI'O MHTEJIJICKTA.
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3.3 | Bmagersn:

3.3.1 | - HaBBIKAMH HANUCAHUS HEHPOHHBIX CETEH AJIsI PEIICHHs HAyYHO-TEXHUYECKUX 3a/1a4 B 00JIACTH CBOCH
poecCHOHaIBHOMN IeSITeFHOCTH;

3.3.2 | - HaBBIKaMHU O6y‘l€HI/IH MOJCIIU C UCIIOJIb30BAHUEM MHCTPYMEHTOB UCKYCCTBCHHOI'O HHTCIIJICKTA.

3.3.3 | -HaBBIKAMH OILICHKU KayecTBa pa60TLI ajJiropyuTMa B 3aavdax Knaccn(bnxaunn " pErpeccuu.

4. CTPYKTYPA U COJEPKAHUE IV CIHUILINHBI (MO YJIST)

Kon HaunmeHoBaHue pa3esioB U TeM /BUJI 3aHATHS/ Cemectp | Yacos | IlpumeuaHue
3aHATHA / Kype

Pa3nen 1. BBeneHue HCKYCCTBEHHBIH HHTEJIEKT

1.1 HUckycctBennslii naTeruekT. OcHoBHbBIe noHATHS M. MammaHOe 00ydeHne. 4 2
I'my6okoe o0yuenne. OOyuenue ¢ yunrtenem u 6e3 yaurens. /Cp/

1.2 Jannsie, Mozenb, 00paboTka JaHHBIX. MeTOZ0NOornYecKre IPUHIIUITBI aHATTN3bI 4 2
nauHbIX. [esau, sTamsl, METOABI M TEXHHUKH.
OunbTparnys TpYNIUPOBKA U arperanys JaHHbiX. /JIex/

1.3 Buzyanuzanns masHbsIX. Busyannsanus nanasix B Phyton. Busyamusanms B 4 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Cp/

1.4 AJITOPUTMBI ¥ CTPYKTYpPHI NaHHBIX. brubOnmuoreka Pandas: cTpyKTyphl JaHHBIX: 4 2
Series n DataFrame. Pabota ¢ csv.
/Cp/

1.5 OunbTpanus 1aHHBIX. bubmuoreka Pandas. BeBoa cTpok u komoHOK. MeTozb 4 2
query, tail, sample, head. O6bsequnerne MetonoB. /I1p/

1.6 Arperanus gansabeix B Pandas: count, sum, max, min, mean, median. Metozsl 4 2

groupby u aggregate. O0benuHenne metooB. Coptuposka. /Cp/

Paznen 2. MeToabl MAIIMHHOTO 00Yy4eHUS




2.1 Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Kinaccudukanus. Jlepesbs perieHuit. 2
OcHoBHbIE TapaMeTphl AepeBa. JlepeBo perienuil B 3agaun perpeccuu. Meton
OmmKaimmx coceneit. /JIex/

2.2 Konnemnus cirydaitaoro neca. CirygaiiHast BRIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB. 2
Yepenuenue nporao3os. [Ipobiema nepeodydenus. MeTpuku KauecTBa MOAEINH.
Tectuposanre ROC AUC. /Cp/

2.3 Hetiponnsie cetu. MckyccTBenHble HelipoHbl. [Teprientpon. OOy4ueHne 2
Helipona. /Cp/

2.4 I'paguenTHsIi ciyck. JpobieHne mara mpy rpaJieHTHOM CITYCKe. 2
CroxacTHUeCKHii TpaIueHTHEIH cmyck. MeTo Hauckopeiero ciycka. /Cp/

2.5 Heiiponnas cets. OnHocnoitnas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH. 2
CBEPTOYHBIH CIIOM, CJIOH MOBBIOOPKHU, TIOTHOCBS3HBIN ciioi. [leneBas
¢dynakys. /Cp/

2.6 Pemaromme nepeBbs: oOydeHue monenu. bubmmorekn sklearn, pandas, numpy. 2
Bri6op mapamerpos mozpenu. Kpocc-panuparus. [Ipensapurensaas o6paboTka
JMaHHBIX. TPeHUPOBOYHBIN HAOOP AaHHBIX. TecTOBBIM HAOOP JAHHBIX.
Mp/

2.7 Konnemnus cirydaitaoro neca. CirygaiiHast BRIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB. 2
Yepeanenue mporHo3oB. [Ipobnema nepeodyueHus. Turel ommoboK: true
negative, false positive. MeTpuku kauecta: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /Cp/

2.8 HckyccTBeHHBIN HelipoH. Bxon, pyHKINS akTHBAIMH (CHTMOKIA, 2
runepbonmueckuii TanreHc, SoftMax). ITon6op Becos. /Cp/

2.9 Bubnmoreka Keras. ITonMHOCBA3HBIIN U CrIaXXUBAIOMIKIA 10U, cioit Dropout. 2
Pemenne npobnem nepeodyuenus. /Cp/

2.10 BHemrHue HCTOYHHUKY TaHHBIX 11 aHanm3a. Kuggle. [ToaroroBka qaHHBIX. 2
Pabota ¢ n300paskeHnsIMH paszHoro gopmara. /Cp/
Paznen 3. CamocTosiTe/bHast padoTa

3.1 HepeBo pemenuii. Onpenenenue KpUTepHus OCTAHOBKH 00yueHust. Brioop 4
ONTHMAJIbHBIX ITapamMeTpoB nepesa. /Cp/

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

33 Kommneroreproe 3penue. bubnuoreka OpenCV. OTcnexuBaHue ABUKYLIUXCS 8
00BEKTOB BO BpeMeHH. Pacrio3HaBaHUe JIUII.
/Cp/

34 O06paboTka ecTeCTBEeHHOT O si3bIKa. OCHOBHEIE MOHATHS. TOKeHe3ausl. 4
JlemmaTuzanus. /Cp/

35 O6paboTka ecTeCTBEHHOT 0 s13bIKa. Pacrio3HaBaHIEe UMEHOBAHHBIX CYIIIHOCTEH U 6
u3BieyeHue oTHoIeHnH. Mcnonb3oBanue N-rpamm. M3ydeHue TeopeTnyeckoro
Martepuaina. /Cp/

3.6 IMoxroroeka k nexiusim /Cp/ 2

3.7 IToaroroBka K JlabopaTopHbIM 3aHsTHIM /Cp/ 4

3.8 Hepeso pemennii. Otcevenue BeTBeid. Dtarnbl. O0nme npuHImsL. /Cp/ 4
Pa3nen 4. KonTakTHbIE Yachbl HA ATTECTALUIO

4.1 3auét /KD/ 0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[GHO‘{HLIC Marcpuabl 11 MPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu o6yl1a}ou_u/1xc;1 MNPUBEACHBI B IIPHUIIOKCHUHU K

paboueii mporpaMMe TUCIIUTUTAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS MO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHM,
pacmpeneneHye 0aioB M0 BUAAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCs MpernogaBaTeleM AUCIUILTHHEL C yIeTOM ee CHeLU(PHUKU U

JOBOAATCA 10 CBEACHUA 06yqafom14xc;1 Ha NIEpBOM y‘IC6HOM 3aHATHU.

BHUOC.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIACTCS IIPEofaBaTesieM MUCIUIUIMHEI (MOXYIs) B paMKaxX KOHTaKTHOH
pabOTHI U caMOCTOATETBHOM PaboThI o0yuarommxcs. s GUKCHPOBaHUS Pe3yIbTaTOB TEKYIET0 KOHTPOIS MOXKET UCTIOIb30BAThCA

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

Huxomnbckuii C. H. ABTOMaTH3a1UsA HHOOPMAIIMOHHOTO ITOBEACHHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH HHTEIUIEKT: YueOHOe ocodme MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpLI, COCTAaBUTECIIN 3armaBue Wznarensc OI1. anapec
TBO, TOX

J12.1

XKenesnos M. M. MeTomp! 1 TEXHOIOTHH 00pabOTKM OONBIINX TAHHBIX: Mocksa: | https://e.lanbook.com/bg
y4e0HO-MeToANIecKoe mocodue MockoBck
ni
rocyznapct
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

baza nannbx «XKenesHomopoxxHbIe IepeBO3KmM» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

—_

YaeOHble ayAUTOPUN AJISl IPOBEIECHUSI 3aHATHH JEKIXOHHOTO TUIA, YKOMIUIEKTOBAHHbIE CIIELIMANIN3UPOBAHHON MEOEIBIO
U TEXHUYECKUMH CPEICTBAMH O0YUCHUS: MYJIBTHMEIUIHOE 000pyIOBaHHE JUTS IIPEIOCTaBICHHs yaeOHOH nHdopMamn
OOJTBIIION ayIUTOPUH ¥/ 3BYKOYCHIIMBAIOIee 000py0BaHNE (CTAIIMOHAPHOE HITH TIEPSHOCHOE).

7.2

VYaeOHBIe ayTUTOPHH TSI IPOBEICHAS 3aHATHI CEMHHAPCKOTO THITA, TPYIIIOBBIX ¥ HHAMBUAYAIBHBIX KOHCYIbTAINH,
TEKYIIETO KOHTPOJIS ¥ MTPOMEKYTOUHON aTTeCTalllH, YKOMIUIEKTOBAHHBIE CIICIIHATH3NPOBAHHONH MEOENBI0 1
TEXHUYECKUMH CPEJICTBAMU OOYYEHHUs: MYJIbTUMEINITHOE 000pYA0BaHUE U/WIIH 3BYKOYCHIIMBAlOIIee 000pya0BaHUE
(cTanoHapHOE WM IEPEHOCHOE).

7.3

[omenieHust 11 CaMOCTOSTENBHOI PadOThI, OCHAILICHHBIC KOMITBIOTEPHON TEXHHKOW C BO3MOKHOCTBIO MOIKITFOUCHHS K
cetn "MHTEpHET" M 00ECIICUCHNEM JOCTYIIA B DIICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO CPEAy YHHBEPCHTETA.

7.4

INomenieHust A XpaHEeHHs ¥ MPOGUIAKTUIESCKOTr0 00CTy)KUBaHUS YIEOHOr0 000pyIOBaHHSI.

1.5

JlabopaTopuu, OCHAIICHHBIC CIEUATBHBIM JIA00PATOPHBIM 000PYIOBAaHUEM: KOMITBIOTEPHOM TEXHUKOH C YCTAHOBICHHBIM
I1O: Python, a Takke ¢ BO3MOKHOCTBIO MTOJKITIOUCHHS K ceTH "VHTepHeT" 1 00ecrieueHreM J0CTyIa B JICKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BaTENBHYIO CPETy YHUBEPCUTETA




[Tpunoxenue
K paboueil mporpamme JUCHUTUTHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHHUIUIMHE (MOJY.JIIO)

TEXHOJIOI'MN HCKYCCTBEHHOI'O UHTEJVIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYVS)

HaHpaBHCHI/Ie IIOATrOTOBKH / CIICOHNAJIbHOCTD

23.05.05 CucreMsl o0ecriedyeHrs JIBUKEHUS TOE3I0B

(k00 u HaumeHoBaHUe)

HamnpasnennocTts (mpoduiis )/ crieruan3anus

9J’ICKTDOCH36)K€HI/IC KCJIC3HOAOPOKHOI'O TPAHCIIOPTA

(Haumenosanue)



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

[lenb mpoMeEXyTOYHOW aTTECTAllUM— OLICHMBAHHUE IMPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3YIbTaTOB
oOydeHUss TIO [JUCHUIUIMHE, OOECIEUYMBAOIINX JIOCTIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS

00pa3oBaTeNbHOM MPOrpaMMBl.

DopMbI IPOMEXKYTOUHOM aTTecTanuu: 3a4€Tt, 7 ceMecTp

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

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kon WHIANKATOpa JOCTUKECHUA

KOMITCTEHIINU
VYK-1: CriocoOeH oCyIIecTBISTh KPUTHIECKUI aHaIu3 MPOOJIEMHBIX CUTYalli 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-10: CriocobeH ¢popMyIHpoBaTh U pelIaTh Hay9HO-TeXHUIEeCKHe 3a1a49u B 00actu ceoerr | OIIK-10.2: Mcnonp3yet

npodeccroHaNbHOM AEeATeTPHOCTH

OCHOBHBIC MCTO/JBI U TCXHOJIOTUH
HNCKYCCTBCHHOT'O MHTCIIJICKTA JJISL
peuicHuA TUIIOBBIX 3a4a4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEeMbIMH pe3yJbTaTaMU OCBOCHHS 00pPa30BaTeIbHOI NPOrpaMMbl

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA
JOCTHXKCHUSA KOMIICTCHIIMN

O1LieHOYHBIE

PCSyJ’ILTaTLI 06y‘ICHI/I$[ 10 JUCIUIITINHE
MaTcpuaJibl

YK-1.3: BripabateiBaet CTpaTeTHIo
JIECTBUY AJIs PELICHUs IPUKIIAJHbIX 3a/1a4,
UCTONB3Yysl TEXHOJOIMH HCKYCCTBEHHOIO
UHTEIUIEKTa

OO6yyaronuiics 3HaeT:

- KJaCCH(UKAIMIO 33/1a4, PENIAEMBIX METOIaMH UCKycCTBeHHOTO | Bompocei(Nel - Ne10)
UHTEIUIEKTa;
-METPHKH OLIEHKH KaueCTBa MOJIeIIeH 1 aITOpPUTMOB,;

OO6yuaronmiics ymeeT:

BBIOPATH TTOIXO/SIIYI0O METPHKY JUISl OLIEHKH KadecTBa Moaenu u | 3ajganus 1-3
AITOPUTMA.

OO6yyaronuiics BJiajieer:

HaBBIKAMH OIIGHKH KadecTBa paboThl amroputMa B 3amavax | 3aganus 9-18
KJIaCCU(HMKAIIMHN U PETPECCHH.

OIIK-10.2: Mcnonb3yer OCHOBHBIE METOJIBI
Y TEXHOJIOTMU HCKYCCTBEHHOTO MHTEJIEKTa
JUTSI pEIICHUS TUTIOBBIX 3a/1a4

OOyyaronuiics 3HaeT: Bompocer(Nel 1 -

- OCHOBHBIE METOJBI MAIIMHHOrO 00yuenust, npouecchl u | Ne20)
cepBUCHl IO 00pabOTKe JTaHHBIX W BBHIPAOOTKE PEIICHUH B
obnacTu mpodeccnoHaIbHOM NeSATENbHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUH, UMUTHPYIOLIUM
KOTHUTUBHBIC (YHKIIMU YeJOBEKa W MO3BOJISIONIUHA MpH
BBITIOJTHEHHUH 3a/1a4 IOCTUIaTh PE3YJIbTAThI, COIIOCTABUMbIE
C  pe3ynbTaTaMHM  HMHTEJUIEKTYaJIbHOH  JeATeIbHOCTH

4eJI0BeKa;

OOyyaronuiics ymeer: 3ananus 4-8
- arperupoBarb, (UIBTpOBaTh, HacTpauBaTh Beca,

BBIOMPATh KJ1acCU(UKATOPHI, KJaccu(UIpoBarTs,

BU3YAIIU3UPOBATh JaHHBIC, CTPOUTH ICPEBBbS PEIICHUU C
HCIOJIb30BAHUEM SI3bIKOB BBICOKOT'O YPOBHSI JIJISI pELICHHUS
HAYYHO-TEXHUYECKHX 331249 B 00JIACTH PO(eCcCHOHATEHOM
JICSITEbHOCTH; HABBIKAMH HATMCAHMS HEHPOHHBIX CETCH
JUTS peIIeHHUs] HayYHO-TEeXHUYECKHX 3a/1a9 B 00J1aCTH CBOEH
podeCcCHOHANBHON NesITeIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJETH C WCIIOJIE30BaHUEM
WHCTPYMEHTOB MCKYCCTBEHHOTO MHTEIUICKTA.

OOyJarouiics Bjajgeer: 3aganus 9 -18




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

- HaBBIKAMH OOYYCHHS MOJCIH C WCIIOJIb30BaHHEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

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

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

2. TunoBblel KOHTPOJIbHbIE 32JaHUS WIH HHbIE MATEPHUAJIbI JIS OLeHKN 3HAHUI, YMEHU i, HABHIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3yOIINX YPOBeHb ¢OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBbIie BONPOCHI (TeCTOBBIE 3aaHUsI) 1JIsl OLIEHKH 3HAHUEBOr0 00Pa30BaTEJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHXKCHUS KOMIICTCHIIMN

OO6pa3oBaTenbHbINH pe3ynbTaT

VYK-1.3: BripabaTbeiBaeT cTpaTeruro
JIEUCTBUH [JIs peLIeHUs
MPUKJITHBIX 33134, HCIIOIb3Ys
TEXHOJIOTHH UCKYCCTBEHHOTO

OOyJaroniuiicst 3HaeT:
- KIlaccu()UKAIUIO 3a/1a9, PEIIaeMbIX METOJaMH UCKYCCTBEHHOTO HHTEIUICKTA;
-METPHKH OLICHKH KauecTBa MOJIEe! U alrOpPUTMOB;

€)

UHTEJUIEKTa
Bompoc 1
MammHHOe 00y4eHne —
a) crHenuaaIM3upPOBAHHOE MPOrpaMMHOE pelleHue (MM HAbOp pelleHuil), KOTOPOe BKIIFOYAET B ceOsl BCe MHCTPYMEHTBI JUIs
M3BJICYEHUSI 3aKOHOMEPHOCTEHN U3 CBHIPBIX TAHHBIX
b) osra rpynnupoBka 00bexToB (HabmoneHuii, COObITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) Habop JaHHBIX, KaXIasl 3aIKCh KOTOPOTO MPEACTABIAET CO00M yueOHbINH MPUMED, COAEPIKAIIUM 3aJaHHbIH BXOJHOM HaGOP
JIAaHHBIX, U COOTBETCTBYIOIIUNA €My IIPaBUJIbHBIN BBIXOJIHOM PE3YJIbTAT
d) mompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOMIMH METOBI MOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JTAHHBIX
Bompoc 2
Cpenu mpeIoKEeHHBIX 3a/1a4 MAIIHHHOTO O0YYEHUS YKAXKHUTE 3a/Ia9H PErPECCHH
a) Ilomck HeraTHBHBIX OT3bIBOB Ha (PUIIbM Ha caiiTe KHHOKOMITAHHH
b) Aunropurm ¢unbTpaimu cama
c) Ilpexackasanue cpoka OKYMaeMOCTH MPOEKTa
d) TIIpexackazaHue pIHOYHOU CTOMMOCTH KBapTHPHI
e) Ilouck MOLIEHHHMYECKUX TPAH3AKIIU
Bompoc 3
K 6ubimoTexam ananusa ganHbX B Python oTHOCsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
Bompoc 4
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"")

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

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpPEJHA3HAYEHHBIE U IIPOBEJCHHS ATTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYpP KOJHUUYECTBE BapUaHTOB. OLICHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yUarOIINXCsl YyHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



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

Bompoc 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alropuT™Me ciydaiHoro yeca - Random Forest
a) UroroBbIM mpeAcKa3aHHEM MOJICNH SBJISCTCS MpeACKa3aHue CAyYaiHoOro aepesa
b) Tlapamerpsl st Kaxmoro aepeBa (TTyOHHA, MUHEMATIBHOE YHCIIO0 0OPA3IoB B JINCTE U T.1.) BLIOUPAIOTCS CITyIaitHo
€) Kaxmoe nepeso B jecy mojydaet CiydaifHbli MoqHAO0p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CAyYaiHBIM 00pasoM
e) Ilpenckasaxue MOIEIH - yCPEIHEHHBIC IPEICKA3aHHs JCPEBHEB

Bompoc 6
Kakoii aTpuOyT 0TBE4aeT 32 MUHMMAJILHOE YHCIIO 00pa3loB B JIUcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

Bompoc 7
Kakoit atpu0yT oTBe4aeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3ieiIcHus?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

Bompoc 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 TCHACHIHSA K IEPEOOyICHHIO
d) TI'myOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaYeHHe MapameTpa max leaf nodes, TeM MeHbIIE TeHACHIHUS K IEpeOOYUCHHUIO

Bompoc 9

Kaxoit knaccugpukarop He0OX0IMMO HCIIOJIB30BATh IS MpeAcKa3aHus pasMepa oJ0OpEeHHOT0 KpeAnTa Mo 3aJaHHBIM MapameTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxet6riTeucnonp3oann DecisionTreeClassifier, u DecisionTreeRegressor

Bompoc 10
OTMeThTe BEpHBIE YTBEPXKICHHS O JACPEBbSIX PEIICHHIL.
a) YeM MeHbIe CBOWCTBO gini, TEM OJHOPOJHEE IPUMEPBI B JIUCTE
b) cBoiicTBO gini onpeaeseTcst TONBKO ISt IUCTHEB, HO HE IS Y3II0B
C) cBOiCTBO samples yKa3bIBaeT HA KOJIMYECTBO IIPUMEPOB B y3IIe
d) mapamerp gini, BO BCEX JIUCTBSX JOJDKCH HMETh OJMHAKOBBIC 3HAYCHUSI

OI1K-10.2: Ucnonesyer | OOy4aromuiics 3HaeT:

OCHOBHBIC MCTOJAbI 1 TCXHOJIOTHHU - OCHOBHBIC MCTOJbI MAIIHHHOTO O6y‘IeHI/IH, IIPpOUECCHI U CEPBUCHI 1O o6pa60T1<e JAaHHBIX U
HCKYCCTBEHHOTO MHTEIUIEKTa /I | BRIpabOTKE penieHnit B 006JacTu mpodecCHoHATBHON AeATENbHOCTH;

pC€IICHUA TUIIOBBIX 3a1a4 - KOMIIJICKC TCXHOJIOTHYCCKUX peHJeHHﬁ, I/IMI/ITI/IpyI-OLHI/Iﬁ KOTHUTHBHBIC (pyHKHI/II/I YCJIOBCKA U
HO3BOHH}OIHHﬁ IIPpU BBIMIOJIHCHHWHU 3aJ1a4 JOCTHUT'aTh PE3YJIbTAThI, COIIOCTABUMBIC C PE3YJIbTaTaMU
MHTEJUIEKTYaIbHON JESITEIbHOCTH YEJIOBEKA;

Bompoc 11
OTMeTbTe BEpPHBIE YTBEPKACHHS O CIIy4alfHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITyYallHOTO Jieca YBEIUYMUBACTCS MPOMOPLHOHANIBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chyvaiiHblil Jlec IPUMEHUM /IS PELICHHS 3a/1a4 PErpecCHn
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupHUKaLuu

Bompoc 12
OTMeThTe BepHBIE YTBEP)KICHHS
a) RandomizedSearchCV Haxogut nyd4inyr0 KOMOMHALIMIO TAPAMETPOB IS JEpEBa PEIIECHHM
b) RandomizedSearchCV paGotaer Grictpee, yem GridSearchCV
€) GridSearchCV HaxoauT Jydllyr0 KOMOHHAIMIO IIApaMETPOB JUIA JEpeBa, M3 TEX 3HAYEHHM IapaMeTpoB, YTO OBLIH
nepeiaHbl
d) RandomizedSearchCV paer Gonee TouHOe npenckasaunue, yem GridSearchCV




Bomnpoc 13
BeiOepure U3 crmcka 3a1a4u KiacCupuKarum:
a) pasgenuts 110 Gpororpaduu KUBOTHBIX Ha KOLIEK U COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3aaHHBIM ITApAMETPaM
C) pa3zenuth rpubbl Ha ChEeI0OHBIE U ATOBUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

Bompoc 14
OTMeTbTe BEpHBIEC YTBEPKICHUS
a) B kauecTBe nepeMeHHBIX st 00y9IeHHUsI IePeBa MOTYT OBITh HCIIONB30BAHBI KAK KOJIMYECTBEHHBIC, TaK U KaTErOpUaIbHbIC
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 npeackazaHus HA TECTOBOI BBIOOPKE

Bomnpoc 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

Bomnpoc 16
[Tpu 0OyueHNN HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJbIIast
pa3HHIa MEKAY 3HAUCHISIMA METPUK HAa TPEHHUPOBOYHO U TECTOBOH BhIOOpKax. O YeM 3TO MOXKET TOBOPUTH?

a) Mogzenp nepeobyyeHa

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

€) Moaenpb Hemo000yUYeHA

d) Mogaeip ugeanbHO HACTPOCHA

Bomnpoc 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]]

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

Bompoc 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.

Bompoc 20
Kakoe 3HaueHne MOKeT MMETh B3BEIIEHHAs! CyMMa BXOZ0B HEfpoHa (J10 UCTI0Ib30BaHUS aKTHBAIIMOHHON (pyHKINH)
a) [-1,1]
b) [0,1]
c) (-11)
d) (- oo,+ )




2.2. TunoBbIe 3aJaHu /1JIs1 OLIEHKH HABBIKOBOr0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yabTAaT:

Kon u nHanmeHoBanue

WHAWKATOpa TOCTIDKEHUS OO0pa3oBaTenbHBINA Pe3yIbTaT
KOMITCTEHIINI
YK-1.3: BeipabaTeiBaer OOyyaronuiicst ymeer:
CTpaTeruio IeHCTBUN IS BBIOpATh MOAXOASIIYIO METPHUKY JUIsl OLICHKH KauyecTBa MOJICIIH U aJlrOPUTMA.

peuIeHnd NpUKIAaHbIX 3a1a4,
HCIIOJIB3YysI TEXHOJIOT U
HNCKYCCTBCHHOI'O MHTCIJICKTA

3amanue 1.
OOyuaromiascst MOZENb KIACCH(UIPYET OT3BIBBI MOJIB30BATENCH Ha TOJIOKUTEIBHBIE W OTpUIaTeNbHBIE. JlaHHbIE pa30UBarOTCs
CIIEIYIOIINM 00pa3oM:
o TlonoxwutensHbie 0T36IBEI — 80%
o  OrpunarensHsle 0T36IBEI — 20% (HEepaBHOMEpHOE paclpe/iesieHHe KJIacCOB)
Kakune mMeTprku Hanbosee Noaxo ST A1st 00bEKTUBHOM OLICHKH KauecTBa Kiaccupukanun? OOOCHYHTE OTBET.

3aganue 2.
MO[[eJ'H: npez[canHBaeT IICHBI KBapTI/Ip Ha BTOpI/I‘IHOM pI)IHKe JKHNIIbA CaMapI)I. HpeI[HO)KI/ITe noaxXoasaIimue MeTpI/IKI/I IS CpaBHeHI/Iﬂ
TOYHOCTH MPOTHO3UpoBanust 1ieH. OTBeT 000CHYiiTE.

3aganue 3.
AJTOpPUTM TPYIIHPYET IMOJIB30BATENCH COLCETH N0 HHTepecaM. MoIelb OIIEHUBACT KIACTEPhl HA OCHOBE BHYTPCHHETO CXOICTBA
BHYTPH TPYIIIIEI U pa3iIndisl MeX Iy rpymmnamu. [IpuBenure mpuMepsl METPUK KadecTBa KIIACTEPOB, OTBET OOOCHYHTE.

OI1K-10.2: Hcnonp3yer | OOygarommuiicst yMmeeT:

OCHOBHBIE METOJBI M TEXHOJOIMM | -  arperupoBaTh, (QHUIBTPOBATH, HACTpaWBaTh Beca, BHIOWPATh  KIACCU(PHUKATOPEI,

UCKYCCTBEHHOI'O MHTEJUICKTa JUIA | KiIacCU(UIMPOBATh, BU3yalIN3UPOBATh AaHHbIE, CTPOUTH AEPEBbS PELICHHI C HCIIOIb30BaHUEM

pelIeHus TUIIOBBIX 3a4a4 S3BIKOB  BBICOKOI'O YPOBHSI JUIA peIIeHHs HayYHO-TEXHHYECKMX 3ajady B  00JacTH
npoGheCCUOHANTBHOM NeSITeIbHOCTH;

3amanue 4

Otkpoiite Jupter notebook, cosnmaiite daiin lab2 <pama dQamunus>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), noakmrouunte
6ubmmoTekn numpy u pandas u npoutute AaHHbie U3 daitna StudentsPerformance.csv B natadpeiim sp.

[omyuuTe pacmpenesieHue YUCIOBBIX BEINYMH Jatadpeiima sp HCIoJb3yst 0a30BbIe METOIbI BU3yallU3aluu OnOIHoTeKH pandas.
Wmnoprupyiite Oubmmoreky Seaborn. Mcmonb3ys uHTepdelc Uil TMOATOHKH PETPECCHOHHBIX MOJENed K  YCIOBHBIM
HOIMHOXKECTBaM Ha0bopa JaHHBIX BBIBEIUTE IPadUK yCIEBACMOCTH 110 MaTEMAaTHKE M YTCHHIO C Pa3ZeIeHUEM I10 MOIy.

3amanue 5

3arpysure Moaynu 6ubnroTek numpay u matplotlib, a Takxkxe moxyu OudmuoTexu Scikit-learn, HeoOXoaUMEIE TS paObOTHI C JPEBOM
perrennit. 13 sklearn.datasetsparpysure tectoBblit Habop iris. M3yunte cTpyKTypy monydeHHOTo Habopa maHHbIX. B Habope 150
aK3eMIUIAPOB ("CTPOK" B NMPHUBBIYHON HAM TEPMUHOJIOTHH). KaIoMy 5K3eMIUISIpPY COOTBETCTBYET YETHIPE YHMCIOBBIX arpulyTa
(MHa YalenTUCcTHKA B CM; IIMPHHA YaIIeINCTHKA B CM; JUTHHA JIETIECTKa B CM; [IMPUHA JIeTleCTKa B cM) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. naHHbBIH HAOOp MO3BOJIIET PELINTH 33/ady KiIacCU(PHKAIMM, OTHECEHHs] pacTeHus: "MpHc" MUCXOIS U3 LIMPHHBI
JICTIECTKOB, JJIMHBI YaNICIUCTUKA U T.J. K OJHOMY U3 Tpex kiaccoB. Co3naiite memoncTpaTuBHbIH Decision Tree kinaccudpukatop,
WCTIONB3YSl OTHOMMEHHBIH Kiacc n3 O6mbmmorekn sklearn m coxpanure ero B mepemennyro dt. s pasmeneHns MHOXeCTBa Ha
TECTOBOE M TPEHHPOBOYHOE HCHONB3yiTe MeTox train test split. OrtoOpasure moiydeHHOE JIEpEeBOpEIICHHI IpadHuyecKy,
ucnone3yiite meton plot_tree

3ananue 6

3arpy3uTe JaHHBIE U3 BCTpoeHHOTo Habopa load digits. [lanHble npencraBisioT coboii Habop u3 1797 pykonucHBIX n300pakeHuH
mudp pasmepamu 8 Ha 8. Kakaas kapTHHKa IpeCTaBlIeHa MAaCCUBOM M3 64 3HAYSHHH IBETa JJIS KaXIOH sTUeHKH U300paKeHMsI.
OOyuuTe JiepeBO peLIeHUH U MOJIyYUTe MpeICKa3aHue Ha TeCTOBOI BhIOOpKe. Busyanusupyiite npenckasanue, yKaKHUTe TOYHOCTb
JUIS TIOJTYYEHHOTO JiepeBa.

3amanue 7

3arpys3ure BCTpOCHHBINH Habop boston.

Habop nannbIx boston npencrasmiseT coboii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MACCHB CITCKOB:

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

B kaxnoii ctpouke 13 uncnoBbix 3HaueHH. Bara 3aiaua HaiiTi onucanue kKaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 310 ypOBEHB MPECTYIMHOCTH HA YNy HACEICHUS.

IoctpoiiTe nepeBo pemeHw, IpeACcKa3bIBAIONIee CTOMMOCTD JKIIIbS [0 UMEIOIIUMCS NaHHBIM. O0paTHTe BHUMaHHE, CTOMMOCTD
JKWITBsSI - BETUYIHMHA HEeTIpepbIBHAs, U nepeBo kiaccudukarmu DecisionTreeClassifier Ham He mogoiaéT. J{ns mpencka3aHus 3HAYSHUS
1eseBor YHKITMU HYXKHO perpeccruoHHoe aepeBo DecisionTreeRegressor.




[lepebepuTte Bce nepeBbs HA JaHHBIX bOston IO CIIETYIOLUIMM ITapaMeTpaM:
MaKCUMalbHas TiyOuHa - oT 2 10 15 ypoBHeit

MHHUMAaJIBHOE YUCII0 TIPO0 11st paszeneHus - ot 2 1o 10

MHHUMAaJIBHOE YMCII0 Ipob B sucte - ot 1 1o 10

OtoOpazuTe Jrydive napameTpsl U JIydliee JepeBo.

3amanue 8

3arpy3ure BCTpOCHHBINA Habop boston.

Wzyante ocrampHble aTpuOyTH Kiaccudukaropa. Co3maiite Mmogens RandomForestClassifier ¢ 15 mepeBpsiMH W MaKCHMalbHON
rTyOWHOMN paBHOU 5 ypoBHsM 1yt maHHEIX digits load().

OOyumnTe nosy4eHHyI0 MoJielb. BeimonuuTe npesnckasanue. [TocunTaiite TOUHOCTH (Score) Ui Jeca.

VYKakuTe TpU CaMbIX BaKHBIX IapaMeTpa AJsl JEPeBbEB PEIICHWH B CO3QaHHOM JieCy, HCHOJB3Ys, HanpuMmep, aTpuOyT
feature_importances_.

VK-1.3: BripabateiBaer | OOyuaromnuiics Baajgeer:

CTPaTETUIo JAercTBUi JUIL | - HaBBIKAMM HATMCAHUS HEUPOHHBIX CETeH Ui pEelIeHHs HAYYHO-TEXHMYECKUX 3a]1ad B
pelleHus IPUKIAAHBIX  3a74a4, | oOmacTH cBoeil MpodecCHOHAIBHOU eATeIbHOCTY;

HCIIONIB3YS TEXHOJIOTUH | - HaBBIKAMH OOYYEHHS MOJEIM C HCIOJB30BAHHMEM WHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOTO MHTEIUICKTA HMHTEIIEKTA.

OIIK-10.2: Hcnonb3yeT | -HaBbIKaMM OLIEHKH KayecTBa pabOThI aIrOPUTMA B 3a1auax KIacCH(DUKALUKM U PErPECCUH.
OCHOBHBIE METOIbI U TEXHOJIOTUU

UCKYCCTBEHHOTO HMHTEJUICKTA IS

pELICHUS THIIOBBIX 3a1a4

9.

10.

11.

12.

13.

14.

15.

16.

17.

Ucnonbsyinte ¢aiin StudentsPerformance.csv. BbiBeante CTPOKM C AaHHbIMM 06yYatoWMXCA, KOTOpble HE MPOXoAnamn
noAroToBuUTesIbHblE Kypcebl (test_preparation_course == None), HO Habpanu xoTa 6bl o0 ogHOMY M3 TecToB (to6omy)
60sbwe 90 6annos.MmnopTupylite 6UbAnoTeRy Seaborn. Mcnonb3ys meTtog Implot() BbiBeanTe rpaduk ycnesaemoct no
MaTeMaTUKe W YTEHUIO C pa3gefieHnem no nony.

Ucnonbsyite dain StudentsPerformance.csv. BbiBeante CTPOKM € AaHHbIMM 06yYatowmxca, HabpasLUMX B CymMe 3a TpuU
Tecta 6osble 250 6annoB.MmnopTupyinte 6MbnnoTeky Seaborn. MNMoKaxknte Ha rpaduke cpeaHUn 6ann Nno matemaTuke
ANA AeByLIeK U IoHOLWEN B 3aBUCUMOCTM OT YPOBHA 06yYeHus.

OnpeaennTte, K KAKOMy U3 TPexX BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApamMeTPaM: AJIMHA YalleNnCTUKa,
LWMPMHA YaWeNnCcTMKa, AJIMHA IeNecTKa U LUMPUHa nenecTka. 3arpysute moayam bubanotek numpay 1 matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie gna pabotbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBblii Habop iris. Co3paliTe AepeBo peLleHnit co CeayoWMN NapameTpamm: MakCUMaabHan raybuHa - 4 ypoBsHs,
MWHUMaNbHOE YNCN0 06BEKTOB B iUCTe - 4. OTObpa3uTe Nosy4eHHOE AEPEBO peLleHul rpaduyeckm, UCNob3yinTe meTos,
plot_tree. BbiInonHUTE NpeACcKa3aHWe OTHOCUTE/IbHO KNACcCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpeaennTte, K KAKOMy U3 Tpex BUAOB NPUHALNENKUT MPUC NO YETbIPEM YMCNOBbLIM MApaMeTpam: AAMHA YalLeNnUCTUKa,
LWMPMHA YaLeNnCTUKa, 4/IMHA IenecTKa U LWUPKUHa NenecTKa. 3arpysute moayam bubnmorek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie gna paboTbl ¢ gpeBom peweHunin. U3 sklearn.datasets 3arpysute
TecToBbli Habop iris. Co3aaiTe AepeBo peleHui co caeayoWmMm napameTpamm: MakCMManbHOE KOJIMYeCcTBO Y3108 - 3,
MMHUMAJIbHOE YMC/IO OOBEKTOB ANA pasfaeneHus nucta - 6. OTobpasuTe NosyyeHHoe AepeBo pelleHui rpaduyecky,
ncnonbsyite metog plot_tree. BbinosHUTe NpefcKasaHNWe OTHOCUTENIbHO KACCOB, K KOTOPbIM MPUHAA/NeXKaT AaHHble U3
TECToBOW BbIBOPKU.

OnpeaennTte, K KAKOMy U3 Tpex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHa YalleNncTrKa,
LWMPMHA YaLeNNCTUKa, 4/IMHA IenecTKa U WWpPKUHa AenecTka. 3arpysute mogyam 6ubamortek numpay un matplotlib, a Takxke
Mmoaynn bubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 aepeBbamu. BoinonHuTe npeacKasaHue
OTHOCUTENIbHO K/1AaCCOB, K KOTOPbIM MPUHAA/NEXaT AaHHble U3 TecToBOW Bbl6OpKM. MocumTaitTe TOYHOCTb (score) anA
NoNy4YeHHOW Moaenu.

3arpysuTte moaynu 6mbamotek numpay u matplotlib, a Takxke moaynn 6ubnunotekn Scikit-learn, Heobxoammble ana
paboTbl ¢ gpesom peweHuit. U3 sklearn.datasets 3sarpysute TectoBbli Habop iris. Co3ganTe M 0byunMTe moaesnb
RandomForestClassifier c MakcumanbHo rnybuHon aepesbes - 7. BbiNnonHUTE nNpeacKkasaHMe OTHOCMTENBHO KNaccos, K
KOTOPbIM NPUHAANEKAT AaHHblE U3 TeCTOBOM BbIOOPKU. MocumTaiTe TOYHOCTb (accuracy) Ana NoayYeHHOU Moaenu.
MmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOUHbIM M TECTOBLIN B Nponopummn 85/15.

Busyanusunpyitte nepsble WecTb 06bEKTOB U3 TPEHUPOBOYHOrO Habopa.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPLITOrO W BbIXOL4HOTO. BbiNoNHWUTE NpeacKasaHue u
OLEeHWTE ero KayecTso.

MmnopTtupynte Habop aaHHbIX load_digits, cogepxawmin 1797 nsobparkeHnim pyKonucHolx undp pasmepamun 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIN M TECTOBbIN B Nnponopumm 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOA4HOTO. BoinoNHWUTE NpeacKasaHue u
OLEeHWTE ero Ka4yecTso.

Hanuwwute knacc Neuron, BbINOAHAOWMIA GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ OO/KHbI MOAABaTbCA Beca,
CMeLLEeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTBe GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUAY:
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18. Hanuwwute Knacc Neuron, BbINOAHAWMIA GYHKUMM MCKYCCTBEHHOTO HEWpOHa, Ha BXOA AO0/KHbI NOAABaTbCA Beca,

cmeuleHne, n 3Ha4eHMnA BXoa0s HeﬁpOHa. B KayecTBe d)YHKLI,MVI aKTuBauuu VICI'IO}'Ib3yl7ITe I'VII'Iep60}'IW‘IECKMI7I TAHIreHC:

2
than(z) = m -1

2.3. IlepeyeHb BONPOCOB /1Jisl NOATOTOBKH 00y4aloOIUXcs K NPOMEKYTOUYHOM aTTecTaluu

HUckyccTBennsblii uaTeIeKT. OcHOBHBIE MoHsTH U
MaiuHHOe 00y4deHueE.

I'nmy6okoe oOy4eHue.

OOyueHue ¢ yunuTeneM U 0e3 yIuTes.

OCHOBHBIE MOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTopmonornieckre IPUHIUITEL AaHATTU3BI JaHHBIX.
enn, sTamsl, METOAB! I TEXHUKU aHAJIHM3a JAHHBIX.
QunbTpanys rpymIupoOBKa U arperarys JaHHBIX.
Busyanuzanus 1aHHBIX.

0. Bmsyanmzamnus naHHbX B Phyton.

11. Bmsyammzamus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromuiue nepeBbsi: OCHOBHBIE TOHATHSI.

14. 3anmaua kiaccubUKaIHH.

15. JlepeBbs pemieHuii. OCHOBHBIE TapaMeTPhI JepeBa.
16. [lepero pelicHUi B 3a1a41 PErPECCHU.

17. Meron O6mmKkalInX coceeH.

18. Konmemnmus cay4aifHOTO Jeca.

19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IOB.
20. YcpemHeHHE IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Tunsromubok: true negative, false positive.

23. Merpuku kayectBa mojenu: Precision, Recall, F1 score.
24. TecrupoBanune ROC AUC.

25. HeiipoHHbIe ceTH.

26. VckyccTBeHHbIE HEHPOHBI.

27. OyHKUMY aKTHUBALUKU HEWPOHA.

28. IlepuentpoH.

29. OOyycHne HelpoHa.

30. I'pagweHTHEIH CITyCK.

31. JpobneHune mara npu rpaJieHTHOM CITYCKE.

32. CroxacTHUYECKUi IpaeHTHBIH CITyCK.

33. Merto HauCKopeuIero crmycka.

34. HetiponHas ceTs.

35. OpHocroitHas MOJIENb.

36. CBepTouHble HEWPOHHBIE CETH.

37. CBEpTOUHBIH CIIOH, CJION TTOABBIOOPKH, IIOTHOCBSI3HBIN CIIOM.
38. Ilenerast QyHKIMS.

39. 3anmaum pacnozHaBaHus 00pa3oB.

40. Kiaccudukanus 00bEKTOB.

41. Tlouck m300paxkeHus 1Mo 00pasiy.

BOoOO~NoOR~wWNE

3. MeToauyeckne MaTepuaJibl, ONpeaesiolue NPoueIypy U KPUTEePUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurepun (popMupoBaHusi Ol1eHOK 110 0TBETaM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUH

- OIIEHKAa «OTJHYHO» BBICTABISIETCS OOYYAIOIIEMYCS, €CIIM KOJUYECTBO TMPABMIIBHBIX OTBETOB Ha
Bornpockl coctaisier 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIEMYyCsl, €CITH KOJIMYECTBO MPABHIBHBIX OTBETOB HAa BOIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJBHO» BBICTABISACTCS OOYYAIOMIEMYCS, €CIM KOJMYECTBO ITPABHIIBHBIX
OTBETOB Ha T€CTOBBIC BONPOCHI —/5—60 % 0T 001Iero 06sMa 3aJaHHBIX BOIIPOCOB,;



- OILICHKa «HEYI0BJIETBOPHUTEJIbHO» BBICTABISICTCS OOYYArOIIEMYCsl, €CIH KOJMYECTBO MPaBUIBHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBaHusi OLEHOK 10 Pe3yJbTATAM BbINOJHEHUS 3aJaHU

«OTAUYHO» — CTAaBUTCS 32 PaOOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEAOUYETOB.

«Xopomio» — CTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYUU B HEH HE Oosiee OJHOMN
HEerpyOo# oImMOKH M OIHOTO HEA0YeTa, He OoJiee TpexX Hel0UeTOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCS 32 pabOTYy, €Ciii 00YyJatOUIHiiCs MTPaBHILHO BHITIOJHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHII He Oojee OgHON Tpy0oil OMMOKM U IBYX HEIOYETOB, HE Oosee OAHOW Tpy0oil u
OJIHOHM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJJTHOM HETpyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1eTBOPUTEJIBHO» — CTABUTCS 32 pa0dOTY, €CIIM YUCIIO OMUOOK U HEJIOUETOB MPEBBICUIIO HOPMY
ISl OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIBHO BBITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowl owubok:

- 2pybOble OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, onpedelleHUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembl.: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUAL.

Kpurepun popmupoBaHus OLEHOK 10 324eTy

«3a4TeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3zeiioB IIPOrpaMMbl U3y4aeMOIo Kypca: ero
0a30BBIX TOHATHA W (YHAAMEHTAIBHBIX MPOOJIeM; MPHOOpPENT HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS ITOJYYECHHBIX 3HAHUH, HE TOMYCTHI (PaKTUYECKUX OIIMOOK IPU OTBETE,
JIOCTaTOYHO TIIOCIEJOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHS K HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCS B TOM CiIydae, KOTJa CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B MPOrpaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (hyHIaMEHTAIbHbIX po0ieM. Y
9K3aMEHYeMOTro cJ1a00 BBIpayKeHA CIIOCOOHOCTh K CAMOCTOSITETbHOMY aHAJTMTUIECKOMY MBIIUICHHUIO, HIMEIOTCS
3aTpy/HEHUs B M3JI0)KEHUU MaTepuaia, OTCYyTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKU, JOMYIIEHbI rpyOble
omunOKH ¥ HE3HAHWE TEPMHUHOJIOTHH, OTKa3 OTBEYATh HA JIOTIOJIHHUTEIBHBIE BOIPOCH], 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs IOJTY4YEHUS TOJT0KUTEIbHON OLIEHKH.
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