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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTaMU OCHOBHBIMU METOAAMU METOAOB MAIlIUHHOT'O 06y11eH1/1;1, TMOJIYYCHUE HABBIKOB IIPOIrpaMMUPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBEHHOI'O MHTCJUICKTA U aHaJIin3a NMOJYYEHHBIX PE3YJIbTATOB.

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

Iuxn (paszgen) OII: | 51.0.35.01

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

(MOZYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U peliaTh HAyTHO-TEXHHYECKHE 33/1a4H B 00J1aCTH CBOeH MPO(eCCHOHANBHON AEATENbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIE METOAbI U TEXHOJIOI'MN UCKYCCTBEHHOI'O MHTECJJICKTA ISl PEHICHNS TUIIOBLIX 3a/1a4

VK-1 Criocoben OCYHICCTBIIATH KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 HpO6J‘IeMHHX CI/ITyaHI/Iﬁ Ha OCHOBC CUCTCMHOI'O I1oAX0/1a, BLIpa6aTLIBaTI)
CTpATEruo AeUCTBUI

VK-1.3 BeipabaTsiBaeT CTpaTerio ACHCTBHI TS peIIeHNs IPUKITAIHBIX 33134, HCIIONB3Ys TEXHOIOIUH HCKYCCTBEHHOIO
WHTEJUIEKTa

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

3.1 |3nars:

3.1.1 | - knaccudukanuro 3anad, pemaeMplx METOIAMHU UCKYCCTBEHHOIO HHTENJIEKTa;

3.1.2 | -MeTpuKH OLIEHKU KauecTBa MOAEIEH 1 allrOPUTMOB,;

3.1.3 | - ocHOBHBIE METOMBI MAIIMHHOTO 00YUEHHUs, IIPOLECCHI M CEPBUCHI IO 00pabOTKe NaHHBIX U BEIPAOOTKE PEIICHHUIA B
00nacTu npoh)ecCHOHAIBHOM IS TEIbHOCTH;

3.1.4 | - KOMIUIEKC TEXHOIOTHUYECKHUX PEIICHUN, IMUTHPYIOIINUN KOTHUTHBHBIE (DYHKIIMU Y€JIOBEKa U MO3BOJISIOIINN TIPU
BBITIOJTHEHUH 33124 JOCTUraTh PE3YNIbTaThl, CONOCTABUMBIE C PE3YIIbTATAMU HHTEJIEKTYalIbHON AESTENbHOCTH YENIOBEKa;

3.2 | Ymern:

3.2.1 | -BbIOpaTh MOAXOAIIYIO METPUKY JUIS OLIEHKH KadecTBa MOJIENIU U alrOpUTMa.

3.2.2 | - arperupoBath, GHIBTPOBATH, HACTPAUBATh BeCa, BRIOMPATh KIaCCU(UKATOPEI, KIACCU(PUIINPOBATE, BU3YaIU3UPOBAThH
JJAHHBIE, CTPOUTH JIEPEBbS PELIEHUH C UCIIOIb30BAHHEM SI3BIKOB BBICOKOTO YPOBHS TSl PEIICHHS HayqHO-TEXHHUECKUX
3a7a4 B 00J1aCTH MPOQECCHOHANBHON AEATEIBHOCTH; HaBRIKAMU HAIIMCAHNS HEHPOHHBIX ceTell I perIeHUs HayqHO-
TEeXHUYECKHUX 3a]a4 B 0071aCTH CBOEH NpodeccroHaTbHON e TEeNbHOCTH;

3.2.3 | - HaBBIKAMH 00YYCHHUS MOJICTIH C UCIIOIh30BaHIEM HHCTPYMEHTOB HCKYCCTBEHHOTO HHTEJIICKTA.
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3.3 | Biagers:

3.3.1 | - HaBbIKaMU HaNMUCAHUS HEWPOHHBIX CETEH IS PELICHUS HAyYHO-TEXHMYECKHX 3a/1a4 B 00J1aCTH CBOCH
poecCHOHaIBHOMN IeSITeFHOCTH;

3.3.2 | - HaBBIKaMU 00YYEHUS MOJIETIH C UCIIOIb30BaHHEM HHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIIIEKTA.

3.3.3 | -HaBBIKaMHM OLICHKU KauecTBa pabOThI aJrOPUTMa B 3a/1a4ax KIacCH()UKALMU U PETPECCHHU.

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 HUckycctBeHHBIH HHTEIUIEKT. OcHOBHBIE ToHATHA MW, MammaHOe 00ydeHue. 4 2
I'my6okoe oO6yuenue. OOyueHue ¢ yunrenem u 6e3 yuurens. /Cp/
1.2 Jannsie, Mozenb, 00paboTka JaHHBIX. MeTOm0I0rn4ecKrue MPUHIIMIBI aHATH3bI 4 2
JaHHbIX. Llenu, 3Tanbl, METOABI U TEXHUKH.
@ubTpanys TpyNIUPOBKA U arperamus JaHHbIX. /JIex/
1.3 Busyanuzanns nanasix. Busyanmmsanus nanesix B Phyton. Bisyanmzamnus B 4 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Cp/
1.4 AJTOPUTMBI ¥ CTPYKTYpPHI NaHHBIX. brubnnoreka Pandas: cTpyKTyphl JaHHBIX: 4 2
Series n DataFrame. Pabota ¢ csv.
/Cp/
1.5 Ounprpanms naHHEIX. brubmmoreka Pandas. BeiBox cTpok 1 KoJOHOK. MeTozs! 4 2
query, tail, sample, head. O6beaunenune metonos. /I1p/
1.6 Arperanus nansbix B Pandas: count, sum, max, min, mean, median. Metozsl 4 2
groupby u aggregate. O0benuHenue metonoB. CoptupoBka. /Cp/
Paznen 2. MeToabl MAIIMHHOTO 00Yy4eHUS




2.1 Pemaromue nepeBbsi: ocHOBHBIE MOHATHS. Kitaccuduxarus. JlepeBbs peneHuit. 4 2
OcHoBHbIE TTapaMeTphl Jepesa. [lepeBo peleHui B 3ajaun perpeccun. Mertoa
Ommkaimmx coceneit. /JIex/

2.2 Konnemnus ciydaitaoro neca. CirydaiiHast BEIOOpKa TPEHHPOBOYHBIX 00PA3IIOB. 4 2
Ycpenuenue nporao3os. [Ipobnema nepeobydenus. MeTpuku kauecTBa MOAENH.
TectupoBanre ROC AUC. /Cp/

2.3 Hetiponnsie cetu. UckyccrBennbie Heliponsl. [leprentpon. O0yuenue 4 2
Helipona. /Cp/

2.4 I'paguenTHEI# cmyck. J[pobneHne mara Ipy rpaieHTHOM CITyCKe. 4 2
CroxacTHuecKuii TpalueHTHBIN ciyck. MeTo Hauckopeiimero ciycka. /Cp/

2.5 Heiiponnas cets. OaHocnoiiHas Moaeab. CBepTOUHbIE HEUPOHHBIE CETH. 4 2
CBEpTOUHBI CIIOM, CIION MOBBIOOPKH, TTOTHOCBSA3HBIHN citoi. [{eneBas
¢ynaxmus. /Cp/

2.6 Pemaromme nepeBbs: oOydenne monenu. bubnmorekn sklearn, pandas, numpy. 4 2
Bri6op mapamerpos mozenu. Kpocc-panunarus. [IpeasaputensHas oopaboTka
JMaHHBIX. TPEeHUPOBOYHBIN HAOOP NaHHBIX. TECTOBBIH HAOOP TAaHHBIX.

Mp/

2.7 Konnenus ciydaitaoro neca. CirydaiiHas BEIOOpKa TPEHHPOBOYHBIX 00PA3IIOB. 4 2
VYepenuenue nporao3os. [Ipobnema nepeobydenus. Tumsl onmoOok: true
negative, false positive. MeTpuku kauectsa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /Cp/

2.8 HckyccTBeHHBIN HelipoH. Bxon, GyHKINS akTHBanuy (CHTMOMa, 4 2
runepOonmueckuii Tanrenc, SoftMax). [Ton6op Becos. /Cp/

2.9 Bubnuoreka Keras. ITonHOCBA3HBIN 1 CTIIaXXUBAIOIIUI ciiou, cioit Dropout. 4 2
Pemenne npobnem nepeodyuenus. /Cp/
2.10 BHenHue HCTOYHHUKY AaHHBIX A1 aHanu3a. Kuggle. [ToarotoBka JaHHBIX. 4 2

Pabora ¢ nzobpaxenusmu pazHoro ¢popmara. /Cp/

Paznen 3. CamocTosiTe/bHast padoTa

3.1 HepeBo pemennii. OnpeneneHne KpuTepus OCTAaHOBKU 00y4yeHus. Buibop 4 4
ONTHUMAJIBHBIX TTapaMeTpoB jepesa. /Cp/

32 Jepeso pemenuii. Beioop atpudyra st pa3oreHus. BeposSTHOCTHBIH MOAXO. 4 4
Kpurepwnii [xuan. Hopmann3oBaHHBIH IPHPOCT HHPOPMALIHH.
/Cp/

33 Kommneroreproe 3penue. bubnuorexa OpenCV. OTcnexxuBaHue ABHKYIIUXCS 4 8
00BEKTOB BO BpeMeHH. PacriozHaBaHUE JIULI.
/Cp/

34 O6paboTka ecTeCTBeHHOTO s13bIKa. OCHOBHBIC TIOHSTHS. TOKEHE3aIHsL. 4 4
JlemmaTuzanus. /Cp/

35 O6paboTka ecTeCTBEHHOr0 s3bIKa. Pacrio3HaBaHNe IMEHOBAaHHBIX CYLIHOCTEH U 4 6

U3BJIeUCHNE OTHOWEHHH. Mcnonb3oBanue N-rpamMm. [3ydeHne TeopeTHYeCKoro
Martepuaina. /Cp/

3.6 Ioxroroeka x nexmusm /Cp/ 4 2
3.7 IToaroroBka k 1labopaTopHbIM 3aHsTHAM /Cp/ 4 4
3.8 Hepeso pemenwnii. Otcedenue BeTBed. Dtamnbl. O0mue npuaInb. /Cp/ 4 4

Paznen 4. KoHTaKTHBIE Yachbl Ha aTrrecranuio

4.1 3auér /KD/ 4 0,15

5. OHEHOYHBIE MATEPUAJIbI

OLeHOYHBIC MaTepHabl JUIsl IPOBEACHHS IIPOMEKYTOUHOH aTTECTAlMU O0YYAIOLIUXCSl IIPUBEICHBI B IPHIOKEHHH K
paboudeit mporpaMMe JUCIUIUIAHEL.

@DopMBI B BUIBI TEKYIIETO KOHTPOJIS MO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHNS,
pacnpezeneHue 6aIoB Mo BUAM TEKYILEro KOHTPOIIS pa3padaThIBAIOTCS PETIOIaBaTeIeM AUCIHUILINHEL C yIE€TOM ee CIeLUPHKU 1
JIOBOAATCS JI0 CBEJICHUS 00YJaOIMXCs Ha IEPBOM Y4eOHOM 3aHSATHHU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS IIPEIoiaBaTeNieM MUCIUIUIMHEI (MOXYIs) B paMKax KOHTaKTHOM
paboTHI U caMOCTOATETBHOM paboThl o0yuaronmxcs. s GukCHupoBaHHS Pe3yNbTaTOB TEKYIETO KOHTPOIS MOXKET UCIONb30BaThCs
3UOC.

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

6.1. Pexomenayemas iurepaTypa




6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTABUTENIU 3arnaBue Wznarensc Omn. agpec
TBO, TOXL

Huxomnbckuii C. H. ABTOMaTH3aIUs HHHOPMALMOHHOTO TTOBEACHHUS U Mockga: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH HHTEIUIEKT: YdeOHOe Imocodne MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpI:I, COCTAaBUTCIIN 3armaBue Wznarensc C)8 aapec
TBO, TOJX

J12.1

XKenesnos M. M. MeTomp! 1 TEXHOIOTHH 00paOOTKH OONBIIIX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-METOMUECKOE ITOCO0He MockoBck
ni
rocyaapcT
BEHHBIN
CTPOUTEIb
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 cpaBoyHas cucreMa Texskcnept https://tech.company-dis.ru

6.2.2.2

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

6.2.2.3

baza nannbix ['ocymapcTBeHHBIX CTaHAApTOB http://gostexpert.ru/

6224

basa nanHbIx «Kene3HomopokHbIC TIEpeBO3KU» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

—_

VueGHble ayTUTOPUH JUTS IPOBEICHUS 3aHATHH JTEKIIMOHHOTO THIIA, YKOMILUIEKTOBAHHBIE CIIEIHATH3UPOBAHHON MEOETBIO
Y TEXHUYECKUMH CPEJICTBAMH O00y4EHHUS: MYyIbTHMEIHMHHOE 000pY/IOBaHKE IS [IPEIOCTaBIeHHs yIeOHOH HH(pOpMAaIU
OOITBIIION ayIUTOPUH ¥/ 3ByKOYCHIIHBAIOIIee 000py/IoBaHUe (CTAMOHAPHOE HITH TIEPEHOCHOE).

7.2

VYaeOHBIe ayTUTOPHH IS IPOBEICHHUS 3aHATHI CEMHHAPCKOT0 THIIA, TPYIIIOBEIX U HHAWBHIYAIBHBIX KOHCYIbTAINH,
TEKYIIETO KOHTPOJS U MIPOMEXYTOUHON aTTeCTally, YKOMIUIEKTOBAHHbIC CIICIIHATN3NPOBAaHHON MEOEIIbI0 1
TEXHUYECKUMH CPEICTBaMU 00yUeHUs: MyAbTUMEAUHHOE 000PYIOBaHHE W/UIIK 3BYKOYCHIIMBAIOIee 000pyJOBaHNE
(cTanoHapHOE WM IEPEHOCHOE).

7.3

IomenieHust 11 CaMOCTOSTENBHOI PabOThI, OCHAILICHHBIC KOMITBIOTEPHOI TEXHUKON ¢ BO3MOXKHOCTBIO MOAKITIOUYCHUS K
cetn "MHTEpHET" M 00ECIICUCHNEM JIOCTYIIA B 3JICKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTENIFHYIO CPEly YHUBEPCUTETA.

7.4

INomenieHust 11 XpaHeHHs ¥ TPOGIIAKTHIECKOT0 0OCITY)KUBaHHS YIeOHOr0 000pYIOBaHUS.

1.5

JlabopaTopuu, OCHALICHHBIE CIELUAIbHBIM JIA00PaTOPHBIM 000PYIOBAHUEM: KOMITBIOTCPHON TEXHUKOW C YCTaHOBJICHHBIM
I1O: Python, a Takke ¢ BO3SMOXKHOCTBIO TTOAKITIOYCHNUS K ceTH "MHTepHeT" 1 00eCTieYeHUEM TOCTYIA B 3JICKTPOHHYIO
“HPOPMAITMOHHO-00pa30BaTENFHYIO Cpelly YHUBEPCHUTETa




[Ipunoxenue
K paboueil mporpamme JUCHUTUTHHEI

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

TEXHOJOI'MM UCKYCCTBEHHOI'O HHTEJIVIEKTA

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HaHpaBHGHI/IG IIOATOTOBKH / CIICOHNAJIbHOCTD

23.05.05 CucreMsl o0ecriedyeHus JIBUKEHUS TOE3I0B

(k00 u HaumeHoBaHUe)

Hamnpasnennocts (mpoduis )/ creruan3anus

ABTOMAaTHKA U TEeJICMEXaHUKa HA KCIJIIC3HOAOPOXKHOM TPAHCIIOPTEC

(Haumenosanue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepraibl, ONPEAeSIONe TPoLUeaypy U KPUTEPHH OLIEHUBaHUS COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA

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

00pa3oBaTeNbHOM MPOrpaMMBI.

DopMbI IPOMEXKYTOUHOM arrectaiuu: 3a4ét, 7 cemectp. 3P0 3auét 4 kypc

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

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kox mannkaTopa qOCTIDKEHHS

KOMITCTEHIINU
VYK-1: CriocoOeH oCyIIecTBIATh KpUTHYECKUI aHaIM3 TPOOJIEMHBIX CUTYalli Ha OCHOBE VYK-1.3: BeipabateiBaer
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN CTpaTeruto feicTBuil At

peuieHns NpUKIaaHbIX 3a1a4,
HCIIOJIB3YS TEXHOJIOTUH
HCKYCCTBEHHOT'O UHTEJIJIEKTA

OIIK-10: CriocobeH ¢popMyIHpOBaTh U peniaTh HAYYHO-TEXHUIECKHe 3a1a4u B o0mactu cBoerr | OITK-10.2: Mcnonp3yet

npodeccroHaNbHOM AEeATeTPHOCTH

OCHOBHBIC MCTOJBI U TCXHOJIOTUH
HUCKYCCTBCHHOI'O MHTCIIJICKTA UL
peuICHus TUIIOBBIX 3a4a4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJIbTaATAMU 0CBOCHHS 00pa30BaTeIbHOI POrpaMMbl

KOZ[ 1 HAUMCHOBAHUC NWHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMN

OLeHOYHBIE

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

YK-1.3: BripabartbiBaeT CTpaTEryio
JIECTBUY AJIs PELICHUs NIPUKIAJHBIX 3a/1a4,
UCTONB3Yysl TEXHOJOIMH HCKYCCTBEHHOIO
UHTEIUIEKTa

OO6yyaronuiics 3HaeT:

- KJIaCCH(HKAIMIO 33/1a4, PEMAEMbIX METOIaMU UCKyccTBeHHOTO | Bompochi(Nel - Ne10)
UHTEIJICKTA;
-METPUKHU OLCHKU Ka4eCTBa MOJEJICH 1 aIrOPUTMOB;

OO6yuaronmiics ymeer:

BBIOPATH MOIXOISIIYI0O METPHKY ULl OIIEHKH KadecTBa Mojenu v | 3aganus 7-10
AITOPUTMA.

OO6yyaronuiics BJiajieer:

HaBBIKAMH OIIGHKH KadecTBa paboThl amroputMa B 3amavax | 3aganus 7-10
KJIaCCU(HMKAIIMHN U PETPECCHH.

OIIK-10.2: Mcnonb3yeT OCHOBHBIE METOJBI
U TEXHOJIOTHH MCKYCCTBEHHOTO WHTEJUICKTa
JUTSI pEIICHUs TUTIOBBIX 3a/1a4

OOyyaronuiics 3Haer: Bompocer(Nel 1 -

- OCHOBHBIE METOJBI MAaIIMHHOTO 00ydenus, npouecchl u | Ne20)
CepBUCHl 0 00pabOTKe JTaHHBIX M BBHIPAOOTKE PEIICHUH B
o0nacTy NpoQecCHOHATBHOHN eATeIbHOCTY;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUN, UMUTUPYIOLIUMA
KOTHUTHBHBIC (YHKIIMH YENOBEKAa W TO3BOJIAIONIMH HpH
BBIIIOJIHEHUHM 33184 JOCTUTaTh PE3YJIbTaThl, COIOCTABUMBbIE
C  pe3yipTaTaMd  UHTEIJIEKTYyaJbHOM  J1€ATEIbHOCTH

4eJI0BeKa;

OOyyaronuiics ymeer: 3amanusa  (Ne21 -
- arpermpoBaTh, (UIBTPOBaTh, HAacTpauBarh Beca, | Ne25)

BBIOMPATh KJ1acCU(UKATOPHI, KJaccu(UIpoBarTs,

BU3YAJIU3UPOBATh JaHHBIC, CTPOUTH ICPCBBbS PEUICHUU C
HCIIOJIE30BAHUEM SI3BIKOB BBEICOKOTO YPOBHSI JUIS PEIICHUS
HAYYHO-TEXHUYECKHX 331249 B 00JIACTH PO(eCcCHOHATEHOM
JIESITETbHOCTH; HABBIKAMH HATHCAHHS HEHPOHHBIX CETEH
JUTSI pEeTIeHsT HAYIHO-TEXHUIECKUX 3a]1a4 B 00J1aCTH CBOCH
npodeccnoHaTbHOM AesITeIbHOCTH;

- HaBBbIKaAMH O6y‘{eHI/I$[ MOACIU C HCIOJb30BAHUCM
HHCTPYMEHTOB MCKYCCTBEHHOTO HHTEJUICKTA.

OOyyaronuiics BJIajeer: 3amanust (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 crieayronux Gopm:
1) oTBeT Ha OUIIET, COCTOSIIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/IaHUii;
2) BeinoaHenue 3aaanuii B DMMOC YHuBepcurera.

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

2. TunoBblel KOHTPOJIbHbIE 32JaHUS WIH HHbIE MATEPHUAJIbI JIS OLeHKN 3HAHUI, YMEHU i, HABHIKOB
U (MJIM) ONBITA 1eATETbHOCTH, XapaKTePU3yOINX YPOBeHb ¢)OPMHUPOBAHHOCTH KOMIIETEeH N i

2.1. TunoBbie BOIIPOCHI (TCCTOBLIC 3a)13HI/Iﬂ) AJIsA ONC€HKH 3HAHUEBOT 0 06pa30BaTeJ’lBHOFO pe3dyJjbTaTra

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KO[[ 1 HaUMCHOBAHUE UHUKATOpA

OO6pa3oBaTenbHbINH pe3ynbTaT
JOCTHXKCHUS KOMIICTCHIIMN

3aganue 1
MammHHOe 00y4eHne —
a) CHenuaaTM3upPOBAaHHOE MPOrPaMMHOE pelleHue (MM HAOOp pelieHuil), KOTOpoe BKIIOYAET B ce0s BCe MHCTPYMEHTHI LIS
M3BJICYECHUSI 3aKOHOMEPHOCTEHN U3 CBHIPBIX TAHHBIX
b) osra rpynmuposka 06bexToB (HabmoneHuii, COOBITHIT) Ha OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) Habop JaHHBIX, KaXKIas 3a[KCh KOTOPOTO MPEICTABISAET CO00# yueOHbIM MPUMED, COIEPIKAIINi 3aaHHbIi BXOAHON HAGOp
JIaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOJHOM pE3yJIbTaT
d) mompasmeneHHe HCKYCCTBEHHOTO MHTEIUICKTA M3YUYAIOUIMI METOBI MOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JTAHHBIX

3aganue 2
Cpeu npeUioKeHHBIX 33134 MAITHHHOTO OOYUCHHUS YKAKHUTE 3a/Ia4d PErpeccun
a) [Ilomck HeraTHBHBIX OT3HIBOB Ha (DUIIbM Ha caiiTe KHHOKOMITAHHH
b) Aunropurm QuibTpaimu cama
c) Ilpexackasanue cpoka OKYMaeMOCTH MPOEKTa
d) IIpeackazaHue peIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHMYECKUX TPAH3aAKIIU

3amanue 3
K 6ubnmoTexam ananusa gaHabx B Python oTHOCSTCS . ..
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3ananue 4

Kakne n3 nepedncieHHbIX KOMaH] BEpHYT AaHHbIe 111 Poccun u 3umba6Be?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3amanue 5
OTMeThTe BEpHBIE YTBEPKACHUs 00 anroputMe ciiydaiiHoro jgeca - Random Forest
a) UToroBbIM npejicKkazaHUEM MOJICIH SIBJISETCS MPECKa3aHue CIy4aHOro JiepeBa

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpEJHA3HAYEHHBIE JUIS IIPOBEJCHHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUISA MPOBEACHUS OLIEHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OLIEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OIICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



b) Tlapamerpsl ast kaxxmoro aepesa (I1yOHHA, MUHUMAIbHOE YHCIIO 0OPA3IOB B JIUCTE H T.[.) BEIOHPAIOTCS CITy4aiiHO
c) Kaxnmoe nepeBo B jecy mojydaeT Ciry4aidHbli moqHa00p AaHHBIX

d) UYwcno mepeBbeB B Jiecy BBIOMpPACTCS CAydaiHbIM 00pa3oM

e) IlpeackasaHue MOIeNH - yCpeAHEHHBIC MPEACKA3aHHS ICPCBbEB

3amanue 6
Kakoit atpu0yT oTBe9aeT 32 MUHUMAaJIFHOE YHCIIO 00pa3IoB B mcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3anganue 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIBHOC YHUCIIO 06pa311013 B y3JIC 1A pa3£leJ'ICHI/I$I?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 8
OTMeThbTe BEpHBIC YTBEPXKICHUS O BIMSHUU TAPAaMETPOB PELIAIONIETO JepPEeBhbs Ha epeo0yucHUe
a) Uewm Menblie 3HaueHne min_samples_split, TeM MeHbIIIE TEHACHIIUS K IEPEOOYyUCHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYewm MeHbIie IIyOHHA JepeBa, TEM MEHBIIIEC TCHACHIHS K EPEOOYICHHUIO
d) TI'nyOuHa nepeBa HUKAK HE BIUSET HA €r0 MEPe00yIEHHOCTh
e) UYem mMeHblue 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHINUS K TIEPEOOYUCHHUIO

3aganue 9

Kaxkoi I(J'IaCCI/ICI)I/IKaTop H606XOZ[I/IMO HCIOJIb30BaTh IJIA MPEACKA3aHUA pasMepa 0,[[06peHHOFO KpeauTa 1o 3alaHHbIM HapaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) MosxkeronThrcnonn3oBanu DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSX PEILICHHUH.
a) ueM MeHbIIe CBOWCTBO gini, TEM OJHOPOIHEE IPUMEPHI B JIUCTE
b) cBoiicTBO gini ompesenseTcs TOMBKO IS TUCTHEB, HO HE IS Y3II0B
C) CBOWCTBO samples yKka3pIBacT Ha KOJIHMYECTBO IPHMEPOB B y3IIe
d) mapametp gini, BO BceX IMCThAX MODKEH HMETh OJJMHAKOBBIC 3HAYCHHUS

Saganue 11
OTMeThTe BepHBIC YTBEPIKICHHS O CITyIalfHOM Jiece
a) 4eM OoJblle IEPEBLEB B JIECY, TEM JIYUIIIe KAYeCTBO MPEACKA3aHHs
b) Bpems HacTpoiiku ¥ pabOTHI CIyYaitHOTO Jieca YBEINYUBACTCS MIPOIOPIIHOHATIHHO KOJIUUECTBY JEBEPEB B JIECy.
C) ciy4aiiHbIi JIec IPUMEHHUM JIJTsl PEIICHHS 33/1a4 PErPecCHU
d) cnyyaiiHbIi Jlec IPUMEHUM JJIsl PENIEHHs 33184 KiacCH(UKAIMu

3amanue 12
OTMeTbTe BEPHBIE YTBEPKACHHS
a) RandomizedSearchCV Haxogut ny4inyr0 KOMOWHALIMIO TAPAMETPOB IS JEPEBA PEIIEHHM
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nyd4nryr0 KOMOHHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAUCHUH MapameTpoB, 4TO ObUIH
nepeiaHbl
d) RandomizedSearchCV naer Gonee TouHoe npenckasanue, yeMm GridSearchCV

3ananue 13
BeibepuTe U3 CriucKa 3a1a49u KIacCH)UKAIHH:
a) pasuenuth 1o Gororpadyu KUBOTHBIX HA KOIIEK U COOaK
b) mpemnckazarh CTOMMOCTE KBAPTHPBI M0 33 [aHHBIM MTApaMeTPamM
C) pa3uenuTh TPUObI HA ChEJOOHBIE U STOBUTHIE
d) crpynmupoBaTth TEKCTHI IO MX 3MOLHMOHAIBHOM OKpacKe

3aganue 14
OTMeThTE BEpHBIE YTBEPKIACHUS
a) B kadecTBe nepeMeHHBIX Ui 00YUEHHS AepPEeBa MOTYT ObITh HCIIOIb30BAHBI KAK KOJHMYECTBEHHBIE, TAK M KATErOPUAbHBIC
MPU3HAKU




b) epesbs perienuit MOTyT peruaTh 3ana4dy KiacCH(UKALUU ¢ IPOU3BOJIBHBIM YHUCIOM KJIACCOB
€) UYewm meHnblue 3HayeHue min_samples_leaf Tem TouHee OyayT npeackazaHus Ha TPSHUPOBOYHOH BBIOOPKE
d) UYewm menbiue 3HayeHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3anganue 15
Ob6yuaromias Berbopka (X_text, y_test) aTo —
a) BeIOopKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOJYUYECHHOTO epeBa PEIIeHuMi
C) BrIOOpKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMIYUIICH MOJEIH U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO IENeBbIX 3HAYCHHUI ISl JAHHOTO HAabopa JaHHBIX

3aganue 16
Ipu 06y4YeHHH HEKOTOPO MOJIEH Ha TPEHUPOBOUHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BLIOOPKE, MONTydeHa Gobiias
pa3HUIA MEKIY 3HAYECHUAMH METPHK Ha TPEHUPOBOUHOM M TECTOBOM BEIOOPKAX. O UeM 3TO MOKET FOBOPUTE?

a) Mogenp nepeobyyeHa

b) Pacnpenenenue qaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT pacIpeaeeHus B TPEHUPOBOYHON

€) Mogenp HemooOyUCHa

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeioxKeHHbIX KOMOMHAIINI HE BHI30BYT OLIMOKY?
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
Kakue cTpoku mo3BOJISIOT 0TOOpaTh S MepBhIX CTPOK AatadpaiiMa data (MHICKCHI MOCIEA0BATEILHOCTh yuces oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B xakux clIydasax MOXET 6I)ITI) HCIOJIb30BaHa CTynneH4aTas (byHKI_[I/ISI aKTI/IBaL[I/II/I?
a) Omnpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IpU0?
b) Omnpenenurs kK KakOMy U3 TpeX KJIaccoB (setosa, vercicolor, verginica) otHocuTcst Upuc?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpexackasaTh pa3mep 3apabOTHOM IIIATHI CIICIIUATUCTA 110 ONPECTICHHBIM [TapaMeTPaMm.
e) Pasgenuts n300paxkeHus Ha COJEPIKAIIKE U HE COJICPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaueHIE MOXKET UMETH B3BEIICHHAs CyMMa BXOJIOB HEHpOHa (10 MCTIOIh30BaHUS AKTUBAITMOHHON (YHKIINH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBbIe 3aaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTENbHBIN pPe3yabTAaT:

Kona u nammeHnoBanue

HWHJIMKaTOpa JOCTHKEHUS OO6pazoBarenbHBIN pe3yabTaT
KOMIIETeHIIMU
OI1K-2.3: Ucnonb3yeT ocHOBHBIE | OOydaromuiicss yMmeer:
METOABI M TEXHOJIOTHU - arperupoBaTh, GUIBTPOBATh, HACTPAUBATH BeCa, BRIOMPATh KIacCH(UKATOPEI,
UCKYCCTBEHHOI'O MHTEIUIEKTA IS | KIacCU(PHINPOBATh, BU3YAIN3UPOBATh JaHHBIE, CTPOUTH JIEPEBbs PEIICHUI ¢
pemIeHNs TUIIOBBIX 3a/1a4 HCTIOJTb30BaHUEM SI3BIKOB BEICOKOTO YPOBHS IS PEIICHUS HAYYHO-TEXHUIECKHX 3a/1a4d B

obnactu mpodecCHOHATBLHON IeATENBHOCTH,

3aganue 21

Otkpoiite Jupter notebook, cos3maiite ¢aiin lab2 <pama dammms>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), moaxmounre
6ubmmoTexkn numpy 1 pandas u npoutute naHHble U3 daitna StudentsPerformance.csv B naradpeim sp.

[Mony4dunTe pacnpenesieHne YUCIOBBIX BEJIMYHH JaTadperiMa sp UCIoib3ysi 0a30BbIe METO/Ibl BU3yaiuu3auuu Oubnnoreku pandas.




Wmnoprupyiite Oubimoreky Seaborn. Mcmonbs3ys wuHTepdeic s TOJIrOHKM PETPECCHOHHBIX MOJIENeH K  YCIOBHBIM
MOJMHOXECTBaM Habopa JJaHHBIX BBIBEANUTE IpadUK yCIEeBaEMOCTH 110 MaTEMAaTHUKE U YTCHUIO C Pa3zeIeHHEeM I10 MOJTy.

3ananue 22

3arpys3ute Moayiu 6ubnuoTek numpay u matplotlib, a Takxkxe moayu Oudmuoteku Scikit-learn, He0OXOAMMEIE IS paOOTHI C JPESBOM
perrennit. M3 sklearn.datasetsparpysure tectoBbIit HaGop iris. M3yuure CTpyKTypy MOJIyUeHHOTO Habopa maHHBIX. B HaGope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBHIYHOW HAM TePMHUHOJIOTHH). KakmoMy 3K3eMIUIIpPY COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(nMHA YameNnrucTHKa B CM; IIMPHHA YaIlleINCTHKA B CM; IUTMHA JIETIECTKa B CM; IIUPUHA JIeTIecTKa B M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. manHBIA HaOOp TO3BOJIIET PEIIUTH 3alady KIacCH(UKAIIMH, OTHECEHMS PACTeHHUS "HpHC" MCXOISA M3 IIMPUHBI
JICTIECTKOB, JIMHBI YalleINCTHKA U T.J. K OTHOMY U3 Tpex kiaccoB. Co3naiite nemoHcTpaTuBHEIN Decision Tree ximaccudukarop,
UCIIONIb3Ysl OJHOMMEHHBII Kiacc 3 6ubmmorexu sklearn m coxpanute ero B nepemeHHyto dt. J[ns paspeneHus MHOXXecTBa Ha
TECTOBOE M TPEHHUPOBOYHOE HCHONb3yHTe MeTox train test split. OToOpasuTenonydyeHHOeIepeBOpEIeHUHTpahuIecKy,
ucnons3yiitemeron plot_tree

3anganue 23

3arpy3urte JaHHBIC U3 BCTpoeHHOTro Habopa load digits. JlanHble peacTaBistoT coboi Habop u3 1797 pyKOMHMCHBIX H300paxeHUH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HAYCHHH IBETa I KaXXIOW SYCHKH M300paKeHUS.
OO0y4nTe IepeBo pemieHn U MOIYIHTe MpecKa3aHre Ha TECTOBOH BEIOOpKe. Busyanmsupyiite mpenckasaHue, yKaKUTe TOTHOCTh
JUIS TIOJTy9I€HHOTO JIEpeBa.

3aganue 24.

3arpy3uTe BCTpOSHHBIN Habop boston.

HaGop mannbix boston mpejcrasisieT co0oii coBaps ¢ kiouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYET
MacCHUB CIHCKOB:

{'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 kaxxnoit ctpouke 13 uncinoBbIX 3HaUeHMIA. Baria 3agada HaiiTu onucanue kaxxaoro u3 Hux. Tak nepBoe 3HadeHue (6.3200e-03 win
0.00632) 310 ypOBEHb MPECTYMHOCTH HA Yy HACEICHHUS.

[MocTpoiiTe nepeBO pelICHUH, IpeICKa3bIBAIOIIEe CTOMMOCTD JKUITbsSI IO UMEIOLIMMCS JaHHbIM. OOpaTuTe BHUMaHUE, CTOUMOCTh
JKUJIbSI - BEJIMYMHA HETIPepbIBHAS, U iepeBo knaccudukanuu DecisionTreeClassifier Ham He mogoinér. s npeacka3zanus 3HaYCHHs
HeneBoit GQyHKIMK HY)XHO perpeccrorHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs HA TAHHBIX bOStoN IO CIEAYIOLIMM ITapaMeTpaM:

MaKCUMalbHas TIIyOuHa - oT 2 1o 15 ypoBHeit

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Mol B ucte - oT 1 10 10

OTt06pazuTe TydiIre mapaMeTpsl U JIydinee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

Wzyante ocrampHble aTpuOYTH Kiaccudukaropa. Co3maiite Mogens RandomForestClassifier ¢ 15 nepeBpsMu U MaKCHMalTbHON
rTyOWHOMN paBHOU 5 ypoBHsM st maHHEIX digits_load().

OOyumnre mosy4eHHyI0 MoJielb. BeimonanTe npenckasanue. [TocunTaiite TOUHOCTH (Score) [Uis Jeca.

YKaXuTe TpU CaMbIX BaKHBIX IapaMeTpa AJsl JIepeBbEB PEIICHWH B CO3QaHHOM JIeCy, HCHOJB3Ys, HanpuMep, aTpuOyT
feature_importances_.

VYK-1.3: BripabateiBaer | OOyUarommiics BJaieeT:

CTpaTeruto nencTBuit JUIs | - HaBBIKAMHU HAlMCaHHWs HEWPOHHBIX CETEH AN pElIeHHs HAyYHO-TEXHMUYECKUX 3aJad B
pelieHus NPUKIAAHBIX 33434, | 00JacTH CBOei MpodecCHOHANBHOM JIesITeNbHOCTH;

HCIIOJIb3Ys TEXHOJIOTUM | - HaBbIKAMH OOy4YeHHMS MOJIENM C UCIONB30BaHHEM HWHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOI'O MHTEIIIICKTa HMHTEJIJICKTA.

-HaBBIKAMH OIIEHKH Ka4ecTBa paboTHI aJlrTOPUTMa B 331a4aX KIaCCU(PHKAINH U PETPECCHH.
OIIK-2.3: Mcnons3yeT OCHOBHBIE
METOABI u TEXHOJIOTUH
UCKYCCTBEHHOTO HMHTEJIEKTa IS
pelIeHNs TUIIOBBIX 33434

1. MWcnonb3yiite ¢ann StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMK 0By4aloLWMXCA, KOTOpble He NpoxXoauaun
noArotoBuTesbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)
6onble 90 6annos.Mmnoptupyiite 6MbanoTeKky Seaborn. Mcnonb3ya metoz Implot() BbiBeante rpaduk ycnesaemocTv no
MaTEeMATUKE W YTEHUIO C pa3geneHnem no nony.

2. Wcnonbayite daiin StudentsPerformance.csv. BoiBeauTe CTPOKM C AaHHbIMK 0bByYatoLWmMxca, HabpaBLUMX B CyMMe 3a TpU
Tecta 6onblie 250 6annoB.MmnopTupyinte 6MbAMoTEKY Seaborn. MokaxKuTe Ha rpaduKe cpegHuUii 6ann No matemaTuke
ANA AeByLIeK U IoHOLEN B 3aBUCMMOCTM OT YPOBHA 0byyeHus.

3. Onpeaenute, K KAKOMY U3 Tpex BUAOB NPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJIMHa YallenCcT1Ka,
LWMPMHA YaLeNnCTuKa, 4MHa 1enecTKa U WUpKUHa AenecTka. 3arpysute mogyam 6ubnmorek numpay u matplotlib, a Takxe
moaynu 6ubnuotekn Scikit-learn, Heobxogumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLleHU Co cneayoWwMMm NapameTpammn: MakCcumanbHana rnybuHa - 4 ypoBHs,




MUWHMMaNbHOE Yncno 06beKToB B ncTe - 4. OTobpasuTe NoNyYeHHOEe AePeBo peLleHU rpadruyeckun, MCNONb3YNTE METOL,
plot_tree. BbiInonHUTE NpefcKa3aHWe OTHOCUTEIbHO KAaCcCoB, K KOTOPbIM MPUHAANENKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepgenute, K KAKOMY M3 TPEX BUAOB NPUHALNEKMUT UPUC MO YETbIPEM YMCNOBLIM MapameTpam: ANMHA YalleNnCTUKa,
LWMPMHA YaLIeNNCTUKa, O/IMHA SIenecTKa U LWMPKUHa enecTKa. 3arpysute moayam 6ubamortek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peuweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3anTe AepeBO pPeLIeHUI COo cneayoWwmMm napameTpaMm: MakCMMabHOE KO/IMYeCTBO Y3108 - 3,
MWHUMaNbHOE YnUCI0 O6BEKTOB ANs pasgeneHua nucta - 6. OTobpasnTe NosyyeHHOEe AEpPeBO pelleHnit rpaduyecku,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTEIbHO K/1acCcoB, K KOTOPbIM NPUHAA/IeKaT AaHHble U3
TECTOBOM BbIOGOPKU.

5. Onpeaenute, K KAKOMy U3 Tpex BMAOB NPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJIMHa YalleNnCcTIKa,
LWMPMHA YaLIeNNCTUKa, A/IMHA NIeNecTKa U LWMPKMHa enecTKa. 3arpysute moayam 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ans paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbli Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepeBbamU. BbinoNHUTE NpeacKkasaHue
OTHOCUTE/IbHO K/AacCoB, K KOTOPbIM MPUHAA/eaT AaHHble U3 TecToBOW BblbOpKW. MocuuTaiiTe TOYHOCTL (score) ans
NoJly4eHHOW Moaenn.

6. 3arpysute mopynu 6ubnvotek numpay u matplotlib, a Takxke mogynu 6ubnvotekm Scikit-learn, Heobxoaumble ana
paboTbl ¢ gpesom peweHunit. U3 sklearn.datasets 3arpysute TectoBblin Habop iris. Co3pante M obyunte mMopenb
RandompForestClassifier c makcMmanbHoOM rnybuHol aepeBbeB - 7. BbiNO/HUTE NpeacKka3aHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) AnA NoSyYeHHON Mmogenu.

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

Busyanusunpyite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOTO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOFO U BbIXOAHOTO. BbiNOAHUTE NpeacKasaHue u
OLEeHWTE ero Ka4yecTso.

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

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO W BbIXOA4HOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUMM MUCKYCCTBEHHOFO HEMpPOHa, Ha BXOA AOJXHbl MOAABaTbCA Beca,

CMeLLEeHNe, 1 3HaYeHWA BXOA0B HelpoHa. B KauecTBe GyHKLMM aKTUBALMM UCNO/b3YNTE CUTMOUAY:
T 1l+ex
10. Hanuwwute knacc Neuron, BbINOAHAOWMIN GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ AOJ/KHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelMpoHa. B KauecTBe GyHKLMM aKTUBALMM UCMONb3YWNTE TMNEPHONYECKUIA TaHTEHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4aloluXcsl K NPOMeKYTOUYHOM aTTecTaluu
1. MUckyccrBennslit natemnekt. OcHoBHbIE MOHATHA NI
2. MammHHOe 00ydeHue.
3. T'myGokoe oOyueHue.
4. OOyueHwue c yauTenem u 6e3 yauTes.
5. OcHOBHEBIC MTOHATHUS aHANN3A JaHHBIX. JlaHHBIE, MO/IETh, 00Pa0OTKA JaHHBIX.
6. MeTononornyeckre NPUHIIHITE AHATU3BI JaHHBIX.
7. Llenwm, 3Tambl, METOABI M TEXHUKH aHAITN3a JaHHBIX.
8. ®wuibTpanus rpynmupoBKa U arperanus JaHHBIX.
9. Busyanmzanus JaHHBIX.
10. Busyanu3zaums naHsasix B Phyton.
11. Bmsyammzamus B Pandas.
12. bubnuoreku Seaborn u Matplotlib
13. Pemraromniie qepeBbsi: OCHOBHBIC OHSITHS.
14. 3apgava kmaccudpuKaum.
15. JlepeBbs pemenuii. OCHOBHBIC TapaMeTPHI JepeBa.
16. [epeBo pemicHUi B 3aJa9d PErPECCHU.
17. Merop OmmkaiInX cOCENEn.
18. Konuemnmus ciy4aifHOTO Jeca.
19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3IOB.
20. YcpenHenue nporHo3oB.
21. TlpoGmiema nepeoOydeHus..
22. Tumsromum6boK: true negative, false positive.
23. Merpuku kadectBa mogenu; Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.
25. HetipoHHbIC CETH.




26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMW aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.
32. CroxacTHUYeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas cets.

35. OpxHOcnOHAS MOIEND.

36. CaepTo4HbIC HEHPOHHBIE CETH.

37. CBEpTOYHBIN CIIOH, CIIOW ITOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
38. lleneBast QpyHKIHMS.

39. 3anaum pacrmo3HaBaHHs 00Pa3OB.

40. Knaccudukarys oObeKTOB.

41. Tlomck m300paxkeHus 1Mo 0OpasIy.

3. MeTtoauyeckue MaTepuaJbl, onpeaesiiouye Npoueaypy U KpUTepuu oleHnBaHUs
copMHPOBAHHOCTH KOMIIETEHMIA P MPOBEIEHUU MPOMEKYTOYHOM aTTeCTAIUN

Kpurepun ¢popMupoBanusi o1leHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJIMYHO» BBICTABIIACTCS OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIICTCS 00yUJaIONIEMYCsI, €CITH KOJTHMYECTBO TPABMIIBHBIX OTBETOB Ha BOITPOCHI
— 89 — 76% ot obmiero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OILICHKA «YIOBJIETBOPHUTEJIBLHO» BBICTABIISICTCS OOYJAIOMIEMYCs, €CIH KOJMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero o0bEMa 3a1aHHBIX BOTIPOCOB,

- OIICHKA «HEY/AOBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun (popmMupoBanusi o1ieHOK 1O pe3yJibTaTaM BbINOJIHEHHUSA 3aJaHUIl

«OTIANMYHO» — CTAaBUTCSA 32 pabOTY, BHIITOJHEHHYIO MOJHOCTBIO 0€3 OMIMOOK U HETOUETOB.

«Xopomo» — craBUTCA 3a pabOTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B HEW He Oosiee 0JIHOM
Herpy0Oo# olMOKH M OIHOTO HeJoueTa, He OoJiee TpeX Hel0ueTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyaroUuiicsl IpaBUJILHO BBINOJIHUI HE MeHee 2/3
Bceil paboThI MM OMYCTHI He Oojee 0JHOW rpyOoi OomIMOKM M JABYX HEI0YETOB, He Oojiee OAHOM rpy0oil u
OJIHO Herpy0Oo# omnoOKH, He OoJiee TpeX HErpyObIX OINOOK, OHON HErpyOOi OIIMOKHY U IBYX HEJJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTY, €CIM YMCIO OUIMOOK M HEA0YETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJIETBOPUTEIHHOY WUJTU TIPABUIILHO BBIOIHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubox:

- epybvie owubKU. He3HaHue OCHOBHLIX NOHAMUU, NPAGUN, HOPM, HEe3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCILOBUSL NPEON0HCEHHO20 3A0AHUSL.

- HeepyObvle OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHATbHBIL 8100 X00A PeueHUsl.

- He0ouemvl: HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHusi OEHOK 110 3a4eTy

«3auTeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHHWE OCHOBHBIX Pa3felIoB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX TMOHATHH W (yHAAMEHTAIBHBIX MpOoOJIeM; MPUOOpen HEOOXOAMMBbIE YMEHHUS M HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHHSI MOTYUSHHBIX 3HAHUM, He AOMYCTUI (aKTUYECKUX OIMIMOOK MPU OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHUYECKUH Marepual, JOIycKas JIMIIb
HE3HAYUTEeNIbHbIE HapYIIEHHs TOCIEeI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBHICTABIISICTCS B TOM ClIydae, KOIJla CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/IesIOB MPOrpaMMbl U3Y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro €J1ab0 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJTUTUYECKOMY MBIIIUIEHUIO, UMEIOTCS
3aTpyJHEHUS B M3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOIMMbIE YMEHHS M HAaBBIKH, JOIYIIEHBI TPyObIe
OomMOKM M HE3HAaHME TEPMMHOJIOTUHM, OTKa3 OTBEYATh Ha JIOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX



HGO6XOI[I/IMO JJIS TIOJTYYCHU A MTOJIOKUTEIHLHOM OICHKH.
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