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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIAZICHUE CTYACHTAMH OCHOBHBIMH METOAAMN METOJOB MAIlIMHHOT'O 06y‘IeHI/I$[, TMOJIYYCHUE HABBIKOB IPOTrpaMMUPOBAHUA
aJITOPUTMOB B obacTu HCKYCCTBCHHOI'O MHTCJJIEKTA U aHaJIN3a MOJYYEHHBIX PE3YJIbTATOB.

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

Hukn (paznen) OIT: | 51.0.42.01

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

OIIK-10 Crocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUUECKHUE 3a/1a4i B 00JaCcTH cBOel MpoheCCHOHANBHON AEATEIIbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIC METOABI U TEXHOJIOI'MU NCKYCCTBECHHOI'O MHTCJIJIEKTA AJIs1 PEIICHNS TUIIOBBIX 3aJa4

VK-1 Criocoben OCYHICCTBJIATH KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3 HpO6J'IeMHI)IX CI/ITyaHI/Iﬁ Ha OCHOBC CHCTCMHOI'O ITOAX0A4, BLIpa6aTLIBaTL
CTpaTEeruo AeUCTBUM

VK-1.3 BeipabaTsIBacT CTpaTEerHIO ASHCTBUH IS PELICHHS IPUKIIAIHBIX 33/1a4, HCIIOB3YsI TEXHOJIOTHH NCKYCCTBEHHOTO
WHTEJUIEKTa

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

3.1 |3HaTh:

3.1.1]|- Knaccn(bnxaumo 3aaa4d, peuacMbIX METOAAaMH HCKYCCTBEHHOI'O MHTCIJICKTA,

3.1.2 | -MeTpUKH OLIEHKH KayecTBa MOJENEH 1 alrOPUTMOB;

3.1.3 | - ocHOBHBIE METOABI MALITMHHOTO 00y4eHHs, IPOLIECCHI U CEPBUCHI IO 00pabOTKe JaHHBIX U BEIPAOOTKE PEIICHUI B
00nacTu npoh)ecCHOHAIBHOM IS TEIbHOCTH;

3.1.4 | - KOMILJIEKC TEXHOIOTUYECKUX PELICHUH, UMUTHPYIOIUI KOTHUTUBHBIE (DYHKIIMH YeJIOBEeKa U TO3BOJISIIOIIU MpH
BBITIOJIHEHNH 33/1a4 JOCTHI'ATh PE3YIIbTaThl, COIIOCTABIMBIC C PE3yNIbTaTaMH HHTEIIEKTYaIbHON JIEITEIbHOCTH YEJIOBEKa;

3.2 | YMeTh:

3.2.1 | -BbIOpaTh NOAXOAALIYIO METPUKY JJISl OLIEHKH KaueCcTBa MOJEIU U alrOpUTMa.

3.2.2 | - arperupoBats, (PUIBTPOBATH, HACTPANBATh BECa, BEIOUPATH KIAaCCU(UKATOPLI, KIacCH(UINPOBATh, BU3YyaIN3UPOBATh
JIaHHBIE, CTPOUTB JICPEBbSI PEIICHUH C UCIIOIL30BAHUEM SI3BIKOB BBICOKOTO YPOBHS JUISl PELIEHHs] HAYYHO-TEXHUYECKUX
3a7a4 B 00IaCTH PO ECCHOHANEHON AATCIPHOCTH; HABBIKAMH HAaITMCAHHSI HEHPOHHBIX CeTeH /I PeIIeHHs] HayIHO-
TEeXHIUYECKHX 33/1a4 B 00J1aCTH cBOEH MpoheCcCHOHATBHOM NeITeTbHOCTH;

3.2.3 | - HaBBIKAMH O6y‘I€HI/I$[ MOZECIH C UCTIOJIB30BAHNEM MHCTPYMCHTOB NCKYCCTBEHHOI'O MHTCIUICKTA.
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3.3 | Bmagersn:

3.3.1 | - HaBBIKAMH HAIMCAHUS HEHPOHHBIX CETEl ISl peICHUs HAyYHO-TEXHUYECKHX 3a]a4 B 00J1aCTH CBOCH
poecCHOHaIBHOMN IeSITeFHOCTH;

3.3.2 | - HaBBIKaMK O6y‘{€HPI$[ MOJCJIN C UCITOJIb30BAHUCM MHCTPYMEHTOB NCKYCCTBCHHOI'O MHTCIIJICKTA.

3.3.3 | -HaBBIKAMH OIICHKH Ka4€CTBa pa6OTBI ajiropyuT™Ma B 3a1adax KﬂaCCI/I(bI/IKaI_II/II/I " pEeTrpeCcCru.

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 HUckyccTBenHsri naTeIIIEKT. OcHOBHBIE MOHATH V. MammuaHOe 00ydeHwe. 5 2
I'mybokoe o0ydenue. O0ydeHue ¢ yunrenem u 6e3 yuurens. /Cp/

1.2 Jannsie, Mmozenb, 00paboTka AaHHBIX. MeTOI0IOrHYECKUE MPUHIUITBI aHAIU3bI 5 2
JaHHbIX. [{eau, sTamsl, METOABI M TEXHHUKH.
OunbTparnys TPYNIHUPOBKA U arperarys JaHHbX. /JIex/

1.3 Buzyanuzanns nasHbsIX. Busyannsanms nanasix B Phyton. Busyanmusanns B 5 2
Pandas. bubnuoreku Seaborn u Matplotlib. /Cp/

1.4 AJTOPUTMBI ¥ CTPYKTYPHI JaHHBIX. bubanoreka Pandas: cTpyKTypbl TaHHBIX: 5 2
Series n DataFrame. Pabota ¢ csv.
/Cp/

1.5 Ounprpanms naHHEIX. brnbmmoreka Pandas. BeiBon cTpok 1 K0JT0HOK. MeTozs! 5 2
query, tail, sample, head. O6beaunenue metonos. /I1p/

1.6 Arperanus gansabeix B Pandas: count, sum, max, min, mean, median. Metozst 5 2

groupby u aggregate. O0benunenne MmetoaoB. Coptuposka. /Cp/

Paznen 2. MeToabl MAIIMHHOTO 00Yy4eHUS




2.1 Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Knaccuukanus. Jlepesbst pereHui. 2
OcHOBHbIEC TapaMeTpHI IepeBa. JlepeBo pelueHnid B 3aa4u perpeccud. Meton
Ommkaimmx coceneit. /JIex/

2.2 Konnenus ciygaitaoro jeca. CirydaiiHas BBIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB. 2
Ycepenuenue nporao3os. [Ipo6iiema nepeodyueHus. MeTpuK KauecTBa MOJCIH.
Tectuposanne ROC AUC. /Cp/

2.3 Hetiponnsle cetu. MckyccTBeHHbIe HelipoHbl. [Teprientpon. OOy4ueHue 2
Helipona. /Cp/

2.4 I'paguenTtHsIi ciyck. J[poOieHne mara mpy rpaIieHTHOM CITyCKe. 2
Croxactuueckuii rpaiueHTHBIH cmyck. MeTop Hanckopeiimero cirycka. /Cp/

2.5 Heiiponnas cets. OnHocnoitnas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH. 2
CBEPTOUHBI CJI0#, CIIOH TOABBIOOPKH, TTOTHOCBS3HEIN cioi. [leneBas
¢dynakus. /Cp/

2.6 Pemaronue nepeBbs: o0ydenue Monenu. bubmmorexn sklearn, pandas, numpy. 2
Bri6op mapamerpos mopenu. Kpoce-samunanust. [IpensapurensHas o6paborka
JaHHBIX. TPEeHUPOBOUHBII HAOOP MaHHBIX. TECTOBBIM HAOOP JaHHBIX.
Mp/

2.7 Konnemnus ciydaitaoro jeca. CirydaiiHas BEIOOpPKa TPEHHPOBOYHEIX 00Pa3IIoB. 2
Yepeanenue mporHo3oB. [Ipobnema nepeoOyuenust. Tursl ommoboK: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /Cp/

2.8 HckyccTBeHHBIH HelipoH. Bxox, GpyHKINS akTHBaMy (CUTMONA, 2
runepOomueckuii Tanrenc, SoftMax). [Ton6op Becos. /Cp/

2.9 bubnuoreka Keras. [To1HOCBS3HBIN U CTaXXUBaIOLIHN ClIoH, ¢1oii Dropout. 2
Pemenne npobnem nepeodyuenus. /Cp/

2.10 BHemrHue HCTOYHHUKH TaHHBIX Ui aHamu3a. Kuggle. [ToaroroBka naHHBIX. 2
Pabota ¢ n300paskeHnsIMH paszHoro gopmara. /Cp/
Paznen 3. CamocTosiTe/bHast padoTa

3.1 JepeBo pemenuii. Onpenenenue KpuTepusi ocTaHOBKM oOydenusi. Buibop 4
ONTHMAJIHBIX ITapameTpoB nepesa. /Cp/

32 Hepeso pemennii. Beroop arprubyra st pa3oueHus. BeposTHOCTHBIN TOIX 0. 4
Kpurepwnii [xuan. Hopmann3oBaHHEIH IPUPOCT HHGOPMALINHL.
/Cp/

33 Kommneroreproe 3penue. bubnuorexka OpenCV. OTcnexuBaHue ABHKYILIUXCS 8
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JIHII.
/Cp/

34 O06paboTka ecTeCTBEHHOTO s13bIka. OCHOBHBIE MOHATHUS. TOKEHe3aIHsI. 4
JlemmaTuzanus. /Cp/

35 O6paboTKa ecTeCTBEHHOTr0 A3bIKa. Pacio3HaBaHue HMEHOBaHHBIX CYLTHOCTEH U 6
H3BJIeYCHNE OTHOIIEeHHH. Vconp3oBanue N-rpamM. M3ydeHre TeopeTHIecKoro
Martepuaina. /Cp/

3.6 Ioxroroeka k nexuusm /Cp/ 2

3.7 IToaroroBka K 1abopaTOpHbIM 3aHsATHIM /Cp/ 4

3.8 Hepeso pemennii. Otceuenue BerBeit. Jranbl. O0mue npuHIUIEL. /Cp/ 4
Paznen 4. KoHTaKTHBIE Yachl HA ATTECTANHIO

4.1 3auét /KD/ 0,15

5. OHEHOYHBIE MATEPUAJIbI

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

paboueii mporpaMMe TUCIIUTUTAHBL.

@DopMBI B BHABI TEKYIIETO KOHTPONS MO AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHH,
pacmpeneneHye 6aIoB M0 BUAAM TEKYILIETo KOHTPOJIs pa3pabaThIBAIOTCS MpenoAaBaTesieM JUCIUIUINHEI C YUETOM ee ClelU(UKH U

JOBOAATCA 10 CBEACHUA 06yqaloumxc;[ Ha I€pBOM y‘le6HOM 3aHATHU.

BHOC.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIICTCS IIPENofaBaTeNieM NUCIUIUIMHBI (MOIYNs) B paMKaX KOHTAKTHOH
PpaboTHI U caMOCTOATETBHOM paboThl o0yuaronmxcs. [t pukcHpoBaHUs Pe3yabTaTOB TEKYIIETO KOHTPOIS MOXKET HCIIONb30BaThCS

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

6.1. Pexomenayemas iurepaTypa




6.1.1. OcHoBHas TUTepaTypa

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

Huxonbckuii C. H. ABTOMaTH3a1Ms HH(GOPMAIIMOHHOTO TOBEJCHUS U Mocksa: | https://e.lanbook.com/bq
MCKYCCTBEHHBIH MHTEIUIEKT: YueOHoe mocobue MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpBI, COCTaBUTCIIN 3armaBue Wznarensc C)8 aapec
TBO, TOI

J12.1

XKenesnos M. M. MeTomp! 1 TEXHOIOTHH 00pabOoTKN OONBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-MeToAnIecKoe mocodue MockoBck
ni
rocyznapct
BEHHBIN
CTPOHTEND
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 cpaBouHas cucteMa Texakcnept https:/tech.company-dis.ru

6.2.2.2

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

6.2.2.3

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

6224

baza nannbx «XKenesHomopoxHbie iepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

—_

VYaeOHble ayAUTOPUN AJIS IPOBEIEHUSI 3aHATHH JEKIIMOHHOTO TUIIA, YKOMIUIEKTOBaHHBIE CIICIIHATM3UPOBAHHON MeOeIbI0
U TEXHUYECKUMH CPEICTBAMH O0YYCHUS: MYIIbTHMEIUITHOE 000pyAOBaHHE TS IPEIOCTaBICHH yaeOHOI nHdopmarm
OOITBIIION ayIMTOPUH W/HJIH 3BYKOYCHIIMBAIOIEe 000pyIOBaHHE (CTAIIMOHAPHOE WK TIEPEHOCHOE).

7.2

VYaeOHBIe ayTUTOPHH IS IPOBEICHUS 3aHATHI CEMHHAPCKOTO THITA, TPYIOBBIX ¥ MHIMBHAYaTbHBIX KOHCYIbTAINH,
TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTallN, YKOMIUICKTOBAaHHBIE CIICIIMAIN3HPOBAHHON MEOEIIbIO H
TEXHUYECKUMH CPEICTBAMU O0YUEHHS: MYIbTUMEIUITHOE 000pyIOBaHNUE 1/UIIH 3BYKOYCHIIUBAIOIIee 000pyI0BaHHIE
(cTanoHapHOE WM IEPEHOCHOE).

7.3

IomenieHust 11 CaMOCTOSTENBHOM PaboThI, OCHAILICHHBIC KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO IMTOJKITFOYCHHS K
cetn "MHTEpHET" M 00CCIICUCHNUEM JOCTYIIA B JICKTPOHHYIO HH(OPMAaMOHHO-00pa30BaTEeIbHYIO CPEIy YHHBEPCUTETA.

7.4

INomenieHust a1 XpaHeHHs ¥ MPOGUIAKTHISCKOr0 00CTyKHBaHHs Y4eOHOro 000pYIOBaHUS.

1.5

JlabopaTopuu, OCHAIICHHBIC CIICHUAIbHBIM JIA0OPATOPHBIM 000PYIOBAaHHEM: KOMIBIOTEPHOH TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a TakXe ¢ BO3MOYKHOCTBIO MOAKIIOUEHHS K ceTH "MHTepHET" B 00ecieueHueM JOCTYIIa B AJIEKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BaTENBHYIO CPETy YHUBEPCUTETA




[Ipunoxenue
K paboueii mporpaMMe JUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

TEXHOJIOIT'YN UCKYCCTBEHHOI'O UHTEJIVIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYIS)

23.05.06. CTpouTenbCcTBO KeJIE3HBIX JOPOT, MOCTOB U TPAHCTIOPTHBIX TOHHENEH

YHpaBJ'ICHI/Ie TEXHUYECKUM COCTOAHUEM KEJIE3HOJOPOKHOTO ITYyTHU



Coneprxanue

IlosicHuTenpHas 3amucka.

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

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



1. llosgscHuTEILHAA 3aIUCKA
[leas MpOMEXKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIBHBIX PE3YyIhTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHUC nnaHpreMHx pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®dopMbl TPOMEKYTOUHOH aTTecTaruu: 3auét, 7 cemectp /3P0 5 Kype

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B [Ipouecce 0OCBOCHU S TUCHUIIIINHBI

Kox mannkaTopa qOCTIDKEHHS

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH oCyIIeCTBIATh KPUTHYECKUI aHaIM3 MPOOJIEMHBIX CUTYyaluii Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN

VYK-1.3: BeipabateiBaer
CTpaTeruio ACUCTBUN ISt
pelIeHrs MPUKIAaIHbIX 3a1a4,
HCIIOJIBb3YSl TEXHOJIOTUH
HUCKYCCTBEHHOT'O MUHTEIIEKTA

OIIK-10: CriocobeH ¢popMyIHpOBaTh H PeIIaTh HAYIHO-TEXHUICCKUE 3a/1a9H B 00IaCTH CBOCH
npodeccroHaNbHOM AEeATeTPHOCTH

OIIK-10.2: Ucnonb3yer
OCHOBHBIE METO/IbI ¥ TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEIUIEKTA IS
pELICHUs THITOBBIX 3a/1a4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kon v HanMeHOBaHUE HHANKATOpA O1eHoYHbIE
PesynbraThl 00y4eHUs 110 AUCIUTIIIHE
JIOCTHIKEHUS KOMIIETEHIIHH MaTePHAIIBI
YK-1.3: BripabatbiBaeT ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PCIICHIS NPUKITANHBIX 337189, | - knaccudmkaumio 3a1ay, pellaemblx MeToamm UckyccTeeHHoro | Bompocs! (Nel -
UCIIONb3ys TEXHOIOTMH HCKYCCTBEHHOIO | pprennexTa; Nel0)

HUHTCJIJICKTa -METPUKN OLLeHKU KaveCTBa MOAeI’Ieﬁ M anropnuTtmos;

OO0yJaronmiics ymeer:

BbIBPATb NOAXOAALLYIO METPUKY A8 OLEHKM KauecTBa MOgenu v
anroputma.

Bananus 7-10

OO6yyaronuiics BJiajieer:

HaBblKaMM OLIEHKM KauyecTBa paboTbl anroputma B 3ajayax
KnaccuduKaLumm 1 perpeccum.

3amanus 7-10

OIIK-10.2: Mcnonb3yer OCHOBHBIE METO]IbI
U TEXHOJIOTHH MCKYCCTBEHHOTO WHTEJUICKTa
JUTSL PEIIICHUS THITOBBIX 3a7ad

OOyyaronuiics 3HaeT:

- OCHOBHbIE METOJBI MAIIMHHOTO OO0YYeHHs, MPOLECCHl U
CepBUCHl 0 00pabOTKe aHHBIX W BBIPAOOTKE PEIICHUH B
oGnactu mpodecCHOHATIBHON AEATEIHHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUN, UMUTUPYIOLIUMA
KOTHUTHBHBIC (YHKIIMH YENOBEKAa W TIO3BOJIAIONINA HpH
BBIIIOJIHEHUHM 33184 JOCTUTaTh PE3YJIbTaThl, COIOCTABUMBbIE
C  pe3yipTaTaMd  UHTEIJIEKTYyaJbHOM  J1€ATEIbHOCTH
4eJIOBEKa;

Bomnpocsr
Ne20)

(Nell -

OO6yJaronmiicst ymeeT:

- arperupoBath, (uIBTpPOBaTh, HACTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPHI, KJ1accu(UIpoBaTs,
BU3yaIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PEIICHUH C
WCIIOJIb30BAaHUEM S3BIKOB BBICOKOTO YPOBHS JJISI PELICHHS
Hay4HO-TEXHHUYECKHX 33/1a4 B 00J1acTH podeccnoHaIbHOM
JIeITeIbHOCTH; HaBBIKAMHM HANMCaHWs HEHPOHHBIX ceTed
JUISL pELIeHUs] HAyYHO-TEXHUYECKHX 33124 B 00J1aCTH cBOeH
npodeccnoHamTbHOM AesITeIbHOCTH;

- HaBbIKAMH OOYYEeHHS MOJENM C HCIOJIb30BaHUEM
MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.

3amanus
Ne25)

Ne21 -

OOyyaronuiics BJIajeer:

3amanus (Ne 1- Nel0Q)




- 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) IMPOBOJIUTCS B OJTHOM U3 CIEAYIOMINX (HOpM:
1) oTBeT Ha OUIIET, COCTOSALINI U3 TEOPETUYECKUX BOIIPOCOB U MPAKTUYECKUX 33/IaHUI;
2) seinonHenue 3aganuit B OMOC [Ipusl YIIC.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 cleAyoIuX popm:
1) cobecenoBanue;
2) seinonHenue 3aganuit B OMOC [Ipusl YIIC.

2. TunoBbiel KOHTPOJIbHbIE 3aJaHUS WJIN MHbIE MATEPHUAJIbI JJI51 OLleHKHM 3HAHUH, YyMEeHUil, HABbLIKOB
U (MJIM) OMBITA 1eATETbHOCTH, XapaKTEePU3YyOIIUX YPOBeHb C)OPMHUPOBAHHOCTH KOMIIETEH Ui

2.1. TunoBblie BOIIPOCHI (TGCTOBbIe 33}13]—[1/[5[) AJIS1 ONCHKH 3HAHUEBOTO 06pa30BaTeJ’IbHOF0 pedyJjbTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KOIL N HAUMCHOBAHUE MHAMWKATOPa
JOCTHXKCHHUA KOMIICTCHIIMHU

OO0pazoBareNbHbII pe3ysbTaT

VYK-1.3: BrpabaTeiBaet crpareruto | OOydJarommiics 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) CHenuaaIM3upOBAHHOE MPOrpaMMHOE pelleHue (MM Habop pelieHni), KOTOPOe BKIIOYAET B Ce0sl BCE MHCTPYMEHTHI IS
W3BJICUECHUS 3aKOHOMEPHOCTEH U3 ChIPBIX TaHHBIX

b) osra rpynmuposka 00bexToB (HabmoneHuii, COObITHIT) HA OCHOBEAHHBIX, OMMCHIBAIOIINX CBONCTBA OOBEKTOB

C) Habop JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEICTABISAET CO00H yueOHbI MpUMep, COePIKAIIUI 3aIaHHbINA BXOHOH HAOOP
JIAHHBIX, U COOTBETCTBYIOIINNA €My NPaBUIIbHBIN BBIXOJIHOM pe3yJIbTaT

d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYalOIUi METO/bI MOCTPOCHHS AITOPUTMOB, CIIOCOOHBIX 00ydYaThecsl Ha
JIAHHBIX

3aganue 2

Cpenu npeaokKeHHBIX 3a/1a4 MAIIMHHOTO O0YYEHNUS YKaXHUTe 3a4a4H PETPECCHH

a) Tlowck HeraTHBHBIX OT3BIBOB Ha (DIJIBM HA CAliTe KHHOKOMITAHUH
b) Aunropurm ¢unbpTpanuu cama
¢) Tlpezackasanue cpoka OKyMaeMOCTH MPOEKTA
d) IIpeackazaHue pHIHOYHOW CTOMMOCTH KBAPTHPHI
e) Tlouck MOIIEHHMYECKUX TPAH3AKIIU
3aganue 3
K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) 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"]

! TIpuBondrcs THIOBBIE BONPOCH M 3agaHus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE IS NPOBEAEHHS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT aKTyalW3aldd C YYEeTOM pa3BHTHS HAyKW, OOpa30BaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs 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 seca - Random Forest
a) UroroBbIM mpeAcKa3aHHEM MOJIENH SBJISICTCS MPEeACKa3aHue CIy4aHoOro JAepeBa
b) Tlapamerpsl st Kaskmoro aepesa (TiryOMHA, MUHAMAIBHOE YHUCIO 0OPAa3IoB B JIUCTE U T.II.) BLIOUPAIOTCS CITy4aitHO
€) Kaxmoe nepeso B jecy mojydaer Ciy9daifHbli MoqHA00p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CAyYaiHBIM 00pasoM
e) IlpenckasaHue MOIEIH - yCPEIHEHHBIC IPEICKa3aHIs ICPEBHEB

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 oTBe4aeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiCHIs?
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

Kakoii knaccudurkarop HeoOX0IMMO HCIIOIB30BATh ISl MPEICKa3aHusI pa3Mepa 0J00pPEHHOr0 KPeauTa o 3aJaHHbIM apameTrpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh HcionB30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTE BEPHBIC YTBEPIKIACHUSI O JICPEBbAX PEIICHHH.
a) YeM MeHbIlle CBOUCTBO gini, TeM OJJHOPOHEE MPUMEPHI B JTUCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO IUIs IMCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37ie
d) mnapamertp gini, BO BCEX JIMCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-10.2: Ucnonp3yer ocHOBHBIE | OOy4arommuiics 3HaeT:

METO/BI u TEXHOJIOTUH | - OCHOBHBIE METO/Ibl MALIMHHOIO 00YYEHHs, MPOLECCH U CEPBHCHI 110 00PaObOTKE JTAHHBIX U
UCKYCCTBEHHOIO HMHTEJUIEKTa JJId | BhIpaOOTKE pelleHUH B 00JacTH NPO(PeCcCUOHaIbHON NesTeNbHOCTH;
PpCUICHUS TUIIOBBIX 3aJa4 - KOMILJICKC TeXHOJOTHYCSCKUX PEIICHIH, MMUTHPYIOIIHI KOTHUTHBHBIC (DYHKIINHU YEJI0BEKA U

MO3BOJISIIONIMKA TPU  BBIIOJHEHUH 3aJa4 JIOCTHTaTh PEe3yJlbTaThl, COIMOCTaBUMBIE C
pe3ynbTaTaMu MHTEIJICKTYaJIbHOU JAeSITeIbHOCTH YEeJIOBEKA,

3amanwe 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece
a) ueMm OoJbLIE IEPEBLEB B JIECY, TEM JIyUIlIe Ka4eCTBO MPEeICKa3aHUsI
b) Bpems HacTpoiiku 1 PabOTHI CITyYallHOTO Jieca YBEINYMUBACTCS MPOMOPLHOHANIBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KIacCupHUKaIuu

3ananue 12
OTMeThTe BepHBIE YTBEPIKICHHS
a) RandomizedSearchCV Haxogut ny4inyr0 KOMOWHALIMIO TAPAMETPOB IS JEPEBa PEIIEHHM
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV
€) GridSearchCV HaxomuT Jydliyr0 KOMOHHAIMIO IIapaMETPOB JUIA JIEpEBa, M3 TEX 3HAUYEHWH MapaMeTpoB, YTO ObLIH
nepeaansl
d) RandomizedSearchCV naer Gosee TouHoe npeackasanue, yeM GridSearchCV




3aganue 13
BeiOepure U3 crmcka 3a1a4u KiacCupuKarum:
a) paszgenutsb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK 1 COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3aaHHBIM ITApAMETPaM
C) pa3uenuth rpubhl Ha ChEIOOHBIE U SATOBHUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeTbTe BEpHBIEC YTBEPKICHUS
a) B kavecTBe HepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJIB30BAHbI KAaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
NPU3HAKA
b) epeBss perienuit MOTYT peruaTh 3aga4y KiacCH(UKAIMU ¢ TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) Yewm meHnblne 3HayeHue min_samples leaf Tem Tounee OyayT nmpeacka3aHus Ha TPCHUPOBOYHOH BBIOOpKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3aganue 15
Ob6yuaromias Berbopka (X_text, y_test) aTo —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOIYUIECHHOTO JepeBa PeIIeHuMi
C) BrIOOpKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMIYUIICH MOJEIIH U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO LeNeBbIX 3HAYCHUH JUTs TaHHOTO Habopa JaHHBIX

3amanue 16
[Tpu 0OyueHNN HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJbIIast
pa3HHIa MEKIY 3HAUCHHSIMA METPUK Ha TPEHHUPOBOYHOM U TECTOBOM BEIOOpKax. O 4eM 3TO MOYKET TOBOPUTH?

a) Mogenb nepeobyyena

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIPECICHHS B TPCHUPOBOYHOMN

€) Mogaenp Heo000yUYeHA

d) Mogeip uneanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeyioxKeHHbIX KOMOMHALUI HEe BBI30BYT OMINOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3ananue 18
Kakwue cTpoku Mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK natadpaiimMa data (MHAEKCHI MOCISI0BATEILHOCTE unces oT O ¢ marom 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 CTynneH4YaTas (byHKI_[I/ISI aKTI/IBaL[I/II/I?
a) OmnpenenuThb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IpU0?
b) Omnpenenurs kK KakOMy U3 Tpex KiIaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UpHC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpemckasaTh pa3sMep 3apabOTHOM MIIATHI CIIEMUATACTA 110 ONPEEIEHHBIM ITapaMETPaM.
e) Pasgenuth n300paXkeHHs Ha COJEPIKAIIME U HE COJICPIKAIIUE OTKPHITHINA OrOHb.

3amanue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEHpOHa (10 UCTIOIE30BaHMUS aKTUBAITHOHHOMN ()YHKITU)
a) [-1.1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBble 3aJaHUA VISl OLIEHKH HABBIKOBOI'0 00pa30BaTe/IbHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pazoBaTEeNbHBIN pPe3yabTAaT:




Kon 1 HaumeHoBaHue
UHAMKATOpa JOCTIKEHUS O0pazoBartesbHbIA pe3ysbTaT
KOMIIETeHIIUU

VK-1.3: BeipabaTsiBaet OOyyaronuiicst ymeer:

CTpaTeTuio ICUCTBUH AT -BBIOPATh MOJXOIANLYI0 METPUKY IJISI OIIEHKH KadeCTBA MOJCTH U aITOPUTMA.

pelIeHus NPUKJIAAHbIX 33134, - arperupoBaTh, GUIBTPOBATH, HACTPAUBATH BECA, BEIOMPATH KIIACCU(HUKATOPBI,

UCTIONIB3YS TEXHOJIOTUU Kiaccu(UIMPOBaTh, BU3YyaJHM3UPOBATh aHHbIE, CTPOUTH JIEPEBbS PEIICHUH C

UCKYCCTBEHHOTO MHTEIIIEKTa UCTIOJIb30BaHUEM SI3BIKOB BEICOKOTO YPOBHS ISl PEIICHUS HAYYHO-TeXHUUECKUX 3a7au B
obnactu npogecCHOHATIBHON AESTEIbHOCTH; HaBbIKAaMU HANIMCAHUSI HEHPOHHBIX CETeH s

OIIK-10.2: Mcnons3yet peLIeHUs] HAy9HO-TEXHUYECKHX 3a/1au B 001acTH CBOeH NPpo(ecCHOHANBHOM e TeIbHOCTH;

OCHOBHBIE METOJBI Ml TEXHOJIOTUM | - HABBIKAMHU OOYUYCHHUSI MOJICNIU C MCIOIb30BaHUEM HHCTPYMEHTOB HCKYCCTBEHHOTO

HCKYCCTBEHHOTO MHTEIUICKTA [l | MHTEIUIEKTA.

pELICHNUsI THIIOBBIX 3a/1a4

3amanne 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxakmounte
oubnmmorekn numpy u pandas u mpouTuTe naHHBIE U3 (paiina StudentsPerformance.csv B natadpeiim sp.

[Momyuure pacnpeneneHne YACIOBHIX BEIMYUH qaTtadpeiiMa sp UCTIoNb3ys 0a30BBIe METOIBI BU3yalu3aIiu OndmnoTeku pandas.
Wmnoprupyiite O0ubimoreky Seaborn. Vcmonb3yss uHTepdeiic Ui MOArOHKM PETPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXECTBaM Ha0bopa JIaHHBIX BBIBEANUTE IpadUK yCIeBAEMOCTH 110 MaTEMaTHKE M YTEHHIO C Pa3JeJICHUEM 10 TI0JTy.

3amanue 22

3arpysute Moaysiu 6ubnuoTek numpay u matplotlib, a Taxxke Mmoaynu 6udanoTeku Scikit-learn, HeoOX0AMMBIE I pAOOTHI C IPEBOM
pemiennii. U3 sklearn.datasets parpysute tectoBblit Ha0op iris. U3yuure CTpyKTYpy MOJy4eHHOro Habopa AaHHBIX. B HaGope 150
9K3eMIUIIpoB ("'CTPOK" B MPHUBBIYHOW HAM TEPMHUHOJIOTHH). KakaoMy 3K3eMIULIpPY COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(nnvMHA YammeNnrucTHKa B CM; ITMPUHA YaIlleINCTHKA B CM; IUTHHA JIETIECTKa B CM; ITUPUHA JIeTIecTKa B M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. maHHBI HaOOp TMO3BOJIIET PEIIUTH 3alady KiaccH(UKAIIMH, OTHECCHUS PACTeHHUS "MpHC" MCXOIA M3 IINPUHBI
JICTIECTKOB, IJIMHBI YalleTNCTHKA U T.J. K OTHOMY U3 TpeX kiaccoB. Co3maiite nemoHcTpatuBHEIA Decision Tree ximaccudukarop,
UCTIONB3Ysl OOHOMMEHHBIA Kiacc W3 OmOnmoreku sklearn m coxpanute ero B mepemeHHyro dt. s pasmencHHs MHOXKECTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJNB3yHTe MeTon train test split. OToOpasure MHOIy4eHHOE IEPEBO pPEIICHHH TpadUuecKH,
ucnonp3yiite meton plot_tree

3anmanue 23

3arpy3ute JaHHbBIC U3 BCTpoeHHOro Habopa load digits. JlanHbIe npeacTaBistoT coboii Habop U3 1797 PyKOMHUCHBIX H300paXKeHU
mudp pasmepamu 8 Ha 8. Kaxxaas kapTHHKa NpejCTaBlIeHa MaCCUBOM M3 64 3HaueHMI LBETa JUIsl KaXKAOH SUSHKH M300paskeHusl.
OOyuuTe epeBO pelIeHHUi U MOIyYUTe MIPEACKa3aHie Ha TECTOBOM BhIOOpKe. Busdyanusupyiite npeickasaHue, YKaKUTe TOYHOCTh
JUISL TIOJTYYIeHHOTO JIepeBa.

3aganue 24.

3arpy3uTe BCTpOCHHBIN Habop boston.

Habop marHBIX boston mpeacTaBiseT coboii cioBaps ¢ kitodamu data, target, feature names u DESCR. Kirouy data cootBeTcTByeT
MacCHB CIIFICKOB:

{'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 urcnoBbIX 3HaYeHUH. Bara 3aiaya HaliTH onricanne Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 win
0.00632) 370 YpOBEHb MPECTYMHOCTH HA YNy HACEICHHUS.

IlocTpoiiTe aepeBO pelieHuA, IPEACKa3bIBAIOIIEe CTOMMOCTD JKMIbS [0 UMEIOIIUMCS JaHHbIM. OOpaTHTe BHUMaHUE, CTOMMOCTh
JKHJIbS - BEJIMIHMHA HETIpepbIBHAs, U iepeBo kinaccudukanuu DecisionTreeClassifier Ham He mogoinér. s npencka3anns 3Ha4CHHS
1eneBoil (yHKIMK HyXHO perpeccronHoe aepeBo DecisionTreeRegressor.

[lepebepuTte Bce nepeBbs HA JaHHBIX boston IO CIIETYIONINM ITapaMeTpaM:

MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

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

MUHUMAaJIBHOE YMCII0 Tpoo B ucTe - oT 1 10 10

Orto0pa3uTe Tydlive napameTpsl U JTydiinee AepeBo.

3amanwme 25.

3arpys3ure BCTpPOCHHBINH Habop boston.

M3yunte ocranmpHble aTpuOyThl Kiaccudukaropa. Cosnaiite Mmogens RandomForestClassifier ¢ 15 mepeBbsiMu u MakcHMaabHON
riryOrHON paBHOH 5 ypoBHIM aiist nanHbIX digits load().

OOyumnTe mosy4eHHYI0 MoJielb. BeimonanTe npesickasanue. [TocunTaiite TOUHOCTH (Score) Ui Jeca.

YKaXuTe TpU CaMbIX BaKHBIX Iapamerpa sl JAEPEeBbEB pEIICHWH B CO3JaHHOM JIECy, HCIOJB3Ys, HalpuMep, aTpuoyT
feature_importances_.

YK-1.3: BeipabatsiBaeT OOyyaronuiics BJageer:

CTpaTeruto AeHCTBUI AT - HaBBIKAMU HANHCaHUs HEHPOHHBIX CeTel I pELIeHHs HayYyHO-TEXHUYECKUX 3aJad B
pCIICHUSA NPUKIIAJIHBIX 3a]1a4, obusacTu cBoel poecCHOHaTbHON AEATEITHHOCTH;

HCITONB3YST TEXHOJIOTHH - HaBbIKaMH OOY4YEHUS MOJEIH C HCIOJIb30BAHHEM WHCTPYMEHTOB HCKYCCTBEHHOTO
HMCKYCCTBEHHOI'O MHTEJIEKTA MHTEJIEKTA.




OIIK-10.2: HUcnonb3yer
OCHOBHBIE METOJIbI U TEXHOJIOTHH
WCKYCCTBEHHOI'O MHTEIJIEKTa st
pelleHns TUMOBBIX 3aJa4

-HaBBIKaMH OLICHKH Ka4C€CTBa pa6OTI)I aJropuTrMa B 3aavdax KﬂaCCI/I(l)I/IKaIlI/II/I " perpeccuu.

1.

10.

Ucnonbsyinte ¢dann StudentsPerformance.csv. BoiBegute CTPOKM C AaHHbIMM OOYYAIOLLMXCA, KOTOPbIE HE MPOXOAUaU
noAroToBuTe/IbHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (ntobomy)
6onble 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys metoa Implot() BbiBeanTe rpadmKk ycnesaemocTu no
MaTEMATUKE W YTEHUIO C pa3geieHnem no nony.

Ncnonb3yinte dain StudentsPerformance.csv. BoiBeaute CTPOKM € AaHHbIMM 06yyatowmxca, HabpasLuMx B cymme 3a Tpu
Tecta 6onbwe 250 6annos. Umnoptupyiite 6bubanoteky Seaborn. MokaxkmTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.

OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NapameTpam: AJMHa YallenCcT1Ka,
LWMPMHA YaLIeNNCTUKa, O/IMHA NIeNecTKa U LWWPKMHa enecTKa. 3arpysute moayam 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ apeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLUEHWU CO cneayoWwmMm NapameTpammn: MakCMmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNCI0 06BbEKTOB B ncTe - 4. OTOO6pasnTe NOYy4EHHOE AEPEBO PELLUEHUI rpadUyecKn, UCNOIb3YITE METOL,
plot_tree. BbinonHUTe NpeAcKa3aHWe OTHOCUTE/IbHO KIaCcCoB, K KOTOPbIM MPUHAANENKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenCcT1Ka,
LWMPMHA YaWeNnCTUKa, AJIMHA IenecTKa U LWMPUHa nenecTKka. 3arpysunte moayam bubanotek numpay u matplotlib, a Takke
moaynu 6ubnmotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peuweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3aaiTe AepeBo pPeLIeHUI Co cneayoWwmmMm napameTpaMm: MakCMMaibHOE KO/IMYECTBO Y3108 - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe Nosy4eHHOE AEPEBO pelleHul rpaduyecki,
ncnonbsyite metog plot_tree. BbinosHUTe NpefcKasaHNWe OTHOCUTE/IbHO KIACCOB, K KOTOPbIM MPUHAA/IEXKaT AaHHble U3
TecToBOM BbIGOPKY.

OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenncTrKa,
LWMPMHA YaWeNnCTKa, AJIMHA IeNecTKa U LUMPUHaA AenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynu 6ubnmotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ apeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbli Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier c 10 gepeBbAmMU. BbinoNHUTE NpeackasaHue
OTHOCUTE/IbHO K/AacCcoB, K KOTOPbIM MPUHAA/NeaT AaHHble U3 TecToBOW BblIBOpKW. MocuuTaiiTe TOYHOCTL (score) ans
Nosy4YeHHOW moaenu.

3arpysuTte moaynu 6ubnmotek numpay u matplotlib, a Takke moaynn 6mubnnotekn Scikit-learn, Heobxogumblie ana
paboTbl ¢ gpesom peweHnit. U3 sklearn.datasets 3arpysute TectoBbii Habop iris. Co3pganTte M obyunte Mopenb
RandomForestClassifier c makcumanbHow rnybuHol aepesbes - 7. BbinoaHWUTe npeacKkasaHWe OTHOCUTENIbHO K/1acCcoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NoNyYEHHON Mogenu.
MmnopTupyite Habop gaHHbIX load_digits, cogepskawmin 1797 nsobparkeHnit pyKonucHbix undp pasmepammn 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBbIN B Nponopumn 85/15.

Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.

MocTpoiiTe HEMPOHHYIO CETb, COCTOSALLYHO U3 TPEX C/I0EB: BXOAHOTO, CKPLITOTO U BbIXOAHOTO. BbINOAHUTE NpeacKasaHue 1
OLLEHUTE ero KayecTso.

MmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPLITOrO U BbIXOA4HOTO. BbinoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.

Hanuwwute knacc Neuron, BbINONHAOWMIN GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ AO/KHbI MOAABATbCA Beca,
CMeLLEeHWE, M 3HAaYEHWs BXOA0B HelipoHa. B KauecTBe GpyHKLMM aKTUBALMU UCMONb3YIUTE CUTMOUAY:

14+e>
Hanuwute Knacc Neuron, BbINOAHAOWMIA GYHKLMM UCKYCCTBEHHOrO HEMpPOHa, Ha BXOJ, AOJ/IXHbI NoJaBaTbca Beca,
CMELLEHMNE, N 3HAYEeHUA BXOA0B HelMpoHa. B KayecTBe PpYHKLMM aKTUBALMMN NCMO/b3YINTE rMnepboandecknii TaHreHC:

2
than(z) = m -1

N RrwWNE

2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIIUXCs K MPOMEKYTOYHOM aTTecCTAlMU

HWckyccTBennslii naTeImekT. OcHOBHBIE TOHTHS .

MamwuHaHOE 00yUeHHe.

I'my6okoe obyuenue.

OO0ydeHwne ¢ yuauTeneM u 06e3 yaurTeds.

OcHOBHBIE TIOHATHUS aHAIN3A TAaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa TaHHBIX.
MeTo10510THYeCKUe NPUHIUIIBI AaHAIU3bI JAHHBIX.

Hemnu, sTansl, METOABI U TEXHUKU aHAJIM3a JaHHBIX.

OuibTpalys rpyNnupoBKa U arperaius JaHHbIX.




9. Busyanuzanus naHHbIX.

10. Busyanmzanus naHHeix B Phyton.

11. Busyanu3zauums B Pandas.

12. Bubmuoreku Seaborn u Matplotlib

13. Pemaromrye nepeBbsi: OCHOBHBIC TIOHSATHSA.

14. 3apmava xkIaccupUKaIIH.

15. [epeBss pemrennii. OCHOBHBIE TapaMeTpPHI IepeBa.
16. [epeBo pemieHnit B 3a1a91 pErPECCHU.

17. Merox OnmKalIINX COCENE.

18. Konmemnmus cioy4aifHOTO Jeca.

19. Cnyuaiinast BEIOOpKa TPEHHPOBOYHBIX 00pa3IOB.
20. YcpenHeHnue NporHo30B.

21. TIpoGnema mepeoOyueHUs.

22. Tumnsr omuboK: true negative, false positive.

23. Mertpuku kadectBa Mmojenu: Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKUHMY aKTHBALUU HEHpOHA.

28. IlepuenTpoH.

29. OOyucHne HeWpoHa.

30. I'panueHTHBIN CITyCK.

31. JIlpoGiieHue mmiara mpu rpafueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Mero HAUCKOPEHIIEro CIIycKa.

34. HeiipoHHast ceTb.

35. OpHocnoitHas MOJIEIb.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBII CIOM, CIOH MOABHIOOPKH, TIOJTHOCBS3HEIH CIOMH.
38. LleneBas ¢pyHKUHS.

39. 3amaum pacmo3HaBaHUSA 00pPa30B.

40. Kiaccudukanus 00bEKTOB.

41. Tlouck u300paxkeHus Mo oopasiry.

3. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueiypy 1 KpUTepUu OLeHUBAHUSA
chopMHPOBAHHOCTH KOMIIETEHIIMH NIPH NMPOBEJCHUH IIPOMEKYTOYHOM aTTeCTALNHU

KpuTepym (l)OpMI’IPOBaHI/[ﬂ OLICHOK 11O 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBBIX 3agaHui

- OLIEHKAa «OTJMYHO» BBICTABISIETCA OOYYaIOLIEMYCs, €CIM KOJUYECTBO MPABUIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 —90% ot oOuiero 00bEMa 3aJaHHBIX BOIPOCOB;

- OLIEHKA «XOPOIL0» BBICTABISAETCS 00yUaroEeMycsl, €CJIM KOJIMYECTBO MPABUIIBHBIX OTBETOB Ha BONIPOCHI
— 89 — 76% ot obmero o0bEMa 3aIaHHBIX BOTIPOCOB;

- OLICHKa «YydOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOy4arolleMycs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 06111ero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKa «HEeYyI0BJIeTBOPHUTEIbHO» BBICTABISAETCS OOy4aroIeMycs, €ClIM KOJMYECTBO MPaBUIbHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMA 3aJaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi OLIEHOK 10 pe3y/JbTATAM BbINOJHEHHUS 3aJaHUH

«OTaUYHO» — CTaBUTCS 32 PadOTY, BHIITOJIHEHHYIO TIOJHOCTHIO 0€3 OIIMOO0K U HEJ0UYETOB.

«Xopomuo» — cTaBUTCs 32 PabOTy, BBIINOJHEHHYIO MOJIHOCTBIO, HO IIPU HAJMYUU B Hel He Oosee OHOM
HErpyOoii OIIMOKY ¥ OJTHOTO HeJo4ueTa, He O0Jiee TPeX HEJ0UETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 32 padoOTy, eci 00yJarouuiics MpaBUJILHO BHIMOIHWI HEe MeHee 2/3
BCEU paboTHI WM JOMYCTHI HEe OoJiee OoHOM TpyOOl OMMOKK W ABYX HEIOYETOB, HE Oojiee OAHOU rpy0oil u
oJHOH Herpy0oii ommoOkH, He OoJiee TpexX HErpyObIX OIMIMOOK, OTHON HErpyOoil OMMOKY U JBYX HEAOUETOB.

«HeynoBJIeTBOPUTEIBLHO» — CTaBHUTCS 32 PadOTY, €CIIM YHCIIO ONIMOOK W HEAOYETOB MPEBBICHIO HOPMY
JUIs1 OLIEHKH «yJJOBJIETBOPUTEIHHO» WIIM NPAaBUIBHO BBHIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowl owubok:

- 2pyoOvle OwuUbKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, He3HAHUe NPUeMo8 peuieHus 3a0ad;
OwUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- Hecpybble OUWUOKU: HeMOYHOCIU POPMYIUPOBOK, ONpedeNeHUll; HepayYUOHATbHbLL b100P X00a PeuleHUs.



- He0ouemvl: HePaAYUOHAbHBLE NPUEMbL BbINOJIHEHUSL 3A0AHUSL;, OMOEIbHbLE NO2PEUHOCU 8 YOPMYTUPOBKE
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLIEHOK M0 3a4eTy

«3a4TeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHUE OCHOBHBIX Pa3ZieJIoB IPOIPaMMBbl U3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (PYHAAMEHTAJIBHBIX MpPOOJieM; MpHOOpena HEeOOXOAMMBIE YMEHHUS U HaBBIKH, OCBOMII
BOIPOCHI MPAKTHYECKOTO MPUMEHEHHS MOJTyYCHHBIX 3HAaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK NMPU OTBETE,
JOCTATOYHO IIOCJIENOBATEIbHO W JIOTMYHO M3JaraeT TEOPETUYECKHl Marepuan, JOoIycKas JIMIIb
HE3HAYUTENIbHbIE HApYUIECHUS I10CIE10BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeH0» — BBICTaBISETCS B TOM ClIy4ae, KOrJa CTYACHT AeMOHCTpUpPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBbI H3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
AK3aMeHyeMoro caabo BbIpakeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHATUTHYECKOMY MBIIUICHUIO, UMEIOTCS
3aTpy/HEHUS B M3JI0)KEHUH MaTepuaia, OTCyTCTBYIOT HEOOXOAMMbIE YMEHHS U HABBIKH, JOMYIICHBI IPpyOble
OIMOKM M HE3HaHWE TEPMHUHOJOTHH, OTKa3 OTBEYaTh HA JOMOJHUTENBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYYEHUS TTOJI0KUTEIBHON OLIEHKH.
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