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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.

324

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




IIpunoxenue
K paboueil mporpaMMe JUCLUITIINHbBI

OLIEHOYHBIE MATEPHAJIBI JJISI IPOMEKYTOYHOUW ATTECTALIUIUA
MO JUCLHUIIJIMHE (MOJYJIIO)

TEXHOJIOT'HU UCKYCCTBEHHOI'O HHTEJUJUIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYIS)

23.05.06. CTpoHTEnbCTBO JKEIE3HBIX TOPOT, MOCTOB M TPAHCTIOPTHBIX TOHHEJICH

anaBneHHe TCXHUYCCKHUM COCTOSIHUCM KEJIIC3HOAOPOKHOTIO ITyTH



Coneprxanue

IlosicauTenbHAS 3aIHCKA.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI MIIM WHBIE MaTepHalIbl 7Sl OIICHKH 3HAHUM, YMEHUN, HAaBBIKOB M (HJTH)
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIOMIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIICTCHITHH.

MeTtoaudeckre MaTepuabl, ONPeAeSIONIie MPOLUeaypy U KPUTEPUH OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPHY MTPOBEACHUH MPOMEXYTOYHOW aTTECTAIINH.



1. llosicHuTEALHAA 3aIMCKA
Lenp nmpomMexyTOYHOU aTTeCTallMM — OLIEHUBAHUE MPOMEKYTOUHBIX M OKOHYATEJbHBIX PE3YJIbTATOB
O6y‘~IeHI/I$[ I10 JAUCIHUIIIINHE, O6CCHG‘~II/IB3IOHII/IX ITOCTHUIXCHHUC rmaHpreme pGSYJ'II)TaTOB OCBOCHUA
00pa3oBaTeNbHON MPOTrPaMMBI.

@DopMBbI TPOMEKYTOUHOM arrecTanuu: 3aouHas ¢popma oOyueHusi- 3a4€r, 5 Kypc

Ilepeyenb komMneTeH Ui, GopMHUPYyeMBbIX B Mpolecce OCBOCHUS TUCIIUIIUHbBI

Kox naankaropa mocTXeHUs
Kon n HanmeHoBaHue KOMITETEHIINHA

KOMIOCTCHINH
YK-1: CrtocoOeH OCYIIeCTBIATh KPUTHICSCKUI aHaIu3 MPOOJIEMHBIX CUTyaluii Ha OCHOBE VK-1.3: BeipabaTsiBaer
CHCTEMHOTI'0 TOJIX0/1a, BRIPA0AThIBATh CTPATETHIO CHCTBHM CTpATEruIo NCHCTBHIA ISt

peuIeHu NPUKIAAHBIX 3a/1a4,
HCHOJIb3Ys TCXHOJIOTUN
HNCKYCCTBCHHOI'O MHTCJUICKTA

OIIK-10: CriocobeH ¢popMynupoBaTh U peliaTh HAyYHO-TEXHUYECKHUE 3a1aun B oosactu coeil | OITK-10.2: Mcnomas3yer
npo(eCCHOHANBHOM JIeITEIBHOCTH OCHOBHBIE METO/bI U TEXHOIOIUU
MCKYCCTBEHHOTO MHTEIUICKTA JJIs
peLICHUSI THIIOBBIX 3a/1a4

Pe3yabTarhl 00yueHusi 10 JUCHHUIINHE,
COOTHECEHHbIE C MIAHUPYEMBIMU pPe3yJIbTATAMHU 0CBOEHHS 00pPa30BaTeIbHOI IPOrpaMMbl

Kon u HauMeHOBaHME UHIUKATOPA O1ieHOYHbBIE
Pe3ynbraThl 00y4YeHUS IO TUCIUILIHE
JIOCTHIKEHHS] KOMITIETEHIIUN MaTepUAIIBI
VK-1.3: BrlpabateiBaer  crpareruio | OOyyaronuiics 3HaeT:
ACUCTBUHN JUTA PEIICHUSA MPURITATHBIX 381189, | - knaccudpuraLmio 3agad, pellaeMbix MeTogaMu UCKYCCTBEHHOTO | Bompock! (Nel -
UCTIONBb3ysl TEXHOJOTHH HCKYCCTBEHHOTO | purennekta; Nel0)

HHTCIUICKTA -METPUKUN OLLEHKUN KaveCTBa Mo,u,eneﬁ N aAropuTtMoOB;

OO0yyarommiicst yMeeT:

BbIGpPaTh NOAXOAALLYIO METPUKY AJ1s OLLEHKM KayecTBa Mogdem u | 3amanus 7-10
anropuTma.

OOyuaroniuiics BaajeeT:

HaBblKaMM OLEHKM KayecTBa paboTbl anropuTMa B 3agavax | 3amanus 7-10
KnaccuduKaumm n perpeccumn.

OIIK-10.2: Hcronb3yer ocHOBHBIE MeTonbl | OOyuarommuiics 3HaeT: Bompocer  (Nell -
U TEXHOJIOTUM MCKYCCTBEHHOTO MHTEIUIEKTA | - OCHOBHBIE METObI MAIMHHOTO 0o0ydeHwsi, mporeccsl u | Ne20)
JUIA PELICHUs TUIIOBBIX 3a]a4 CEepBHCHI IO 00pabOTKE AHHBIX U BBIPAOOTKE pELICHU B

o0acTy Mpo)eCCUOHATBHON EATCIBHOCTH;

- KOMIUTEKC TEXHOJOTHUYECKUX PEIIeHUH, HMUATHPYIOIHit
KOTHUTHBHBIC (DYHKIMH YENOBEKa W TO3BOJISIONIMNA IPH
BBITIOJTHEHUH 3a1a4 JOCTUTATh Ppe3yIIbTaTH,
COTIOCTaBUMBIE €  PE3YJIbTaTaMH  HWHTEIUICKTYaIbHOM
JIeSITEIbHOCTH YEJIOBEKa,

OOyyarouuiicst ymeer: 3ananus (Ne21 -
- arperupoBaTh, (HIBTPOBAaTH, HACTpauBaTh Beca, | Ne25)
BEIOMpATH KJaccu(puKaTopsl, KJIacCH(UIMPOBATH,

BU3YAJIU3UPOBATL HNAHHBIC, CTPOUTH ACPCBbBIA pCI.HeHI/Iﬁ C
HCIIOJB30BAHUEM A3BIKOB BBICOKOT'O YPOBHIA IS PCIICHUA




HayYHO-TEXHUYECKHUX 3a7adq B obnactH
IPo(eCCHOHANBHON ESITENbHOCTH; HABBIKAMH HANMCAHMS
HEHpPOHHBIX CeTell I peUIeHHs HayYHO-TeXHHYECKUX
3agady B obmactH  cBOeH npodeccnonanbHOM
JEeATEBHOCTH;

- HaBbIKaMH OOy4YeHHSI MOJEIH C HCIIOJIb30BAaHHEM
HMHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEIUIEKTA.

OOyuarouuiicst BJjajeer: Samanust (Ne 1- Nel10)
- HaBbIKaMU HaIIMCAaHUS HeﬁpOHHBIX ceren JJId pEHICHUSA
HAYYHO-TCXHUYECKUX  3amad B 00JacTh  CBOei
po(heCCHOHATBHOM IS TETBHOCTH;

- HaBbIKaMH OOydYeHHS MOJEIM C HCIOJIb30BAHHEM
HHCTPYMEHTOB UCKYCCTBEHHOTO WHTEIUIEKTA.

[TpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 CIISAYIOMUX Gopm:
1) cobecenoBanue;
2) BeinonHenue 3ananuii B OUOC [Ipusl YIIC.

2. TunoBbie' KOHTPOJIbHbIE 32JAHUA MW HHbIE MATEPHAJIbI IJIsl OLIEHKU 3HAHWIi, YMEHU I, HABBIKOB
U (MJ1H) ONBITA AeATeJIbHOCTH, XapAKTePU3YIOIINX YPOBEeHb C()OPMHPOBAHHOCTH KOMIIeTEHIHIl

2.1. TunoBbie BONPOCHI (TECTOBbIE 3aIaHHS) VISl OLIEHKH 3HAHUEBOI0 00pPa30BaTEeJILHOI0 pe3yJbTaTra

[IpoBepsieMsblii 00pa3oBaTEeNbHBIN pPe3yIbTaT:

KO)I 1 HAUMCHOBAHWE MHAMUKATOPA

O0pazoBarenbHbIil pe3ysbTar
JOCTIIKCHHUSI KOMIICTCHIIUH

VYK-1.3: BripabatsiBaet crpareruto | OOydarommiicsi 3HaeT:

JIeMCTBHI ISt peuieHus | - knaccudukauumio 3agad, pelaemblX MeTOLAaMM UCKYCCTBEHHOTO MHTEIEKT;
MPUKITAHBIX  3aJad, KCIOIB3YS | -METPUKM OLLEHKM KayecTBa Mogesieit U aNroputMoB;

TEXHOJIOTHH HCKYCCTBEHHOTO

MHTEIEKTA

3amanue 1

MammmnHoe 00yueHne —

a) CHeUUaIM3MPOBAaHHOE IPOrPaMMHOE pelIeHHe (WM Habop pelieHuil), KOTOpoe BKIIOYAeT B ce0sl BCe WHCTPYMEHTHI IS
M3BIICUEHUS 3aKOHOMEPHOCTEN U3 ChIPBIX JaHHBIX

b) orta rpymnnuposka 00bekToB (HabumroaeHnid, COObITHI) Ha OCHOBEAHHBIX, OIMCHIBAIOIIUX CBOWCTBA OOBEKTOB

c) Halop JaHHBIX, KaX/as 3allMCh KOTOPOTO IPEICTaBIsIeT COOOW yueOHBIH NpHMEp, COAEpIKalUi 3aJaHHBI BXOIHOM
Ha0Op JaHHBIX, U COOTBETCTBYIOIINI €My IPABIIIFHBIN BRIXOJAHOW PE3yIbTaT

d) mozapa3szneneHne UCKYCCTBEHHOTO MHTEIUIEKTa M3YYarOI[Mi METOJbI MOCTPOCHHUS allTOPUTMOB, CIIOCOOHBIX 00y4aThCsl Ha
JaHHBIX

3ananue 2
Cpenu npeuIoKeHHBIX 3a1a4 MallMHHOTO O0YyUeHHs YKXKUTE 3a/1a4l PEerpeccuu
a) Ilouck HeraTHBHBIX OT3HIBOB Ha (PUIIbM Ha caiiTe KWHOKOMITaHHU
b) Anropur™m duneTpaunu cnama
¢) Ilpenckazanue cpoka OKyNnaeMoCTH MPOEKTa
d) TIpenckazaHue prIHOYHON CTOUMOCTH KBapTUPHI
e) Ilouck MOLIEHHHYECKUX TPaH3aKIUit

3aganue 3
K 6ubnmmorexkam ananmsa nanHbx B Python otHocsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3amaunne 4
Kakue u3 nepedynciieHHbIX KOMaH [ BEPHYT JaHHbIe Uit Poccun u 3umbabdse?
a) res.query(‘country == ["Russia","Zimbabwe"]")

! TlpuBonsTCs THUIOBBIE BOMPOCHI M 3ahaHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHLIE I MPOBEAEHHS ATTECTAI[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.




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")]
3ananue 5

OTMeTbTe BEpHBIE YTBEPIKACHHS 00 anropuTMe ciydaifHoro jeca - Random Forest
a) MToroBeIM npesckazaHueM MOJICIIH SBISIETCS TPE/ICKa3aHue CIIyqaiHOTo JiepeBa
b) Ilapamerps! LI KaXAOTO JepeBa (TryOnHa, MUHIMAIBHOE YHCI0 0OPa3IioB B JIHCTE | T.J.) BEIOMPAIOTCS CIyIaliHO
¢) Kaxnoe gepeso B Jiecy monydaer CiydaiHbIi ogHA00p JaHHBIX
d) Uwmcrno mepeBbeB B jecy BEIOMpAETCs CIyIalHBIM 00pa3oM
e) Ilpenckazanue MozenH - yCpeTHEHHBIE TIPEICKA3aHUs IePECBbEB

3ananue 6
Kakoii arpuOyT 0TBE4aeT 3a MUHMMAJIbHOE YHCIIO 00pa3LoB B JIUCTE?
a) min_samples leaf
b) max_depth
¢) min_samples_split
d) min_impurity decrease

3ananue 7
Kakoii arpuOyT 0TBEYaeT 32 MUHIUMAIILHOE YKMCIIO 00PA3I0B B y3JI€ AJIsl pa3eiacHus?
a) min_samples leaf
b) max_ depth
¢) min_samples_split
d) min_impurity decrease

3amanue 8
OTMeTbTe BepHBIE YTBEPKACHHS O BIMSHHUM ITapaMeTPOB PEIIAONIEro IepeBbs Ha epeodydeHne
a) Yem MeHplIe 3HaueHHE min_samples_split, TeM MeHBIIIE TEHICHIUS K IEpEOOyUCHHIO
b) Uem menbie 3HaueHne min_samples_leaf, Tem MeHbIlIe TEHISHLUS K IEPEOOYUSHUIO
¢) Uewm MeHblIe TTyOrHa AepeBa, TEM MEHBIIIE TEHACHIIUS K IEPe0OyUeHHI0
d) I'myOuna mepeBa HHKaK HE BIHSET HA €TO MEPe0OyICHHOCTD
e) UYewm MeHblne 3HaueHue mapamerpa max leaf nodes, TeM MeHbIIIE TEHACHIHS K TEPEOOYUCHHIO

3amanue 9

Kaxoii kiaccudukaTop HEOOXOIMMO HCIIONB30BATh IS MPENCKa3aHHs pa3Mepa 0J0OPEHHOrO KpeuTa 0 33AaHHBIM MapaMerpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Moxer ObITh UcTionb30BaH U DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeTbTe BEPHBIC YTBEPIKACHHUS O JACPEBbSIX PEIICHU.
a) YeM MEHBIIIe CBOWCTBO gini, TeM OJTHOPOIHEE TPUMEPEI B JIHICTE
b) cBoiicTBO gini ompeaenseTcs TOIBKO IS JINCTHEB, HO HE JUIS Y3IIOB
C) CBOHMCTBO samples yKka3bIBaeT Ha KOJIWYECTBO IPUMEPOB B y31I€
d) mapametp gini, BO BCEX JUCThAX OHKECH HMETh OJMHAKOBBIC 3HAUCHHUS

OIIK-10.2: Ucnonp3yer ocHOBHBIE | OOyUaromuiics 3HaeT:

MCTOOBbI u TEXHOJIOTUHU | - OCHOBHBIC METOJbl MAILIMHHOT'O O6y‘-ICHI/I$[, IIPOIECChI U CEPBUCEHI 110 o6pa60T1<e JAaHHBIX U
HUCKYCCTBCHHOT'O MHTCJUICKTA JIA BBIpa6OTKe peIlIeHI/Iﬁ B 001acTu HpO(I)CCCHOHaIILHOfI JACATCIBbHOCTU,
peUICHUS TUIIOBBIX 3ada4 - KOMIIJICKC TEXHOJOTHYCCKUX peH.IeHHfI, I/IMI/ITI/IpyIOH.II/Iﬁ KOIHUTHBHBIC (I)yHI(].[I/II/I YCJI0OBCKa

n HOSBOJ’IHIOHIPII:I IpyU BBIIIOJTHCHUU 3aJla4 AOCTUIraTb pPE3yJIbTaTbl, COMOCTABUMBIC C
pe3yJibTaTaMu I/IHTeﬂHeKTyaHLHOﬁ JACATCIBbHOCTU YCJIOBCKA,

Bamanne 11
OTMeTbTe BEPHBIC YTBEPIKACHHS O CIYIailHOM Jiece
a) d4eM OOJbIIE AEPEBLEB B JIECY, TEM Jy4IlIe KaueCTBO MpPEICKA3aHUs
b) Bpems HACTPOHKH U PabOTHI CITYYaHHOTO Jieca YBEIMIHBACTCS MPOMOPIIMOHAIFHO KOTUYECTBY JCBEPEB B JIECY.
C) CIyYaiHBIH JIeC IPUMCHUM JIJIS PEIICHUS 33]1a4 PErPECCUr
d) cnyuyaiiHblii JTeC IPUMEHUM JIJIs PEIICHUS 331a4 KITaCCH(PHKAIIN

Bamanne 12

OTMeTbTe BEpPHBIC YTBEPIKACHHS
a) RandomizedSearchCV Haxomut nydiryto KOMOWHAIIMIO TApaMETPOB IS IepEeBa PEIICHAN
b) RandomizedSearchCV pabotaer 6wicTpee, yem GridSearchCV




¢) GridSearchCV HaxomuT dydinyr0 KOMOWHAIIMIO MApaMETpPOB IS JEPEBa, M3 TEX 3HAYCHUN MapaMeTpoB, YTO OBLTH
nepeIanb
d) RandomizedSearchCV maet Oosee TouHoe npenackazanue, yem GridSearchCV

3amanune 13
Bri0Oepure u3 cnincka 3agaun Kiaccu(puKauu:
a) pasnaenuTh 1Mo Gororpadun )KUBOTHBIX Ha KOIIEK M COOAaK
b) mpenckazarh CTOMMOCTH KBAPTHPHI [0 33JaHHBIM TIapaMeTpaM
C) pAa3JCIUTh IPUOBI HAa ChEAOOHBIC U STOBUTHIC
d) crpynmupoBaTh TEKCTHI IO MX IMOIIMOHAIFHON OKpacKe

Samaunne 14
OtMeTbTe BepHBIC YTBEPKICHUS
a) B kadectBe mepeMeHHBIX U1 00y4EHHS AepeBa MOTYT OBITh HCIOJIb30BaHbl KaK KOJMYECTBEHHBIC, TaK M KaTerOpUaJIbHbIC
TIPU3HAKH
b) JlepeBbs pelieHuid MOTYT pellarh 33/1a4y Kiaccu(pUKauy ¢ MpOU3BOJIBHBIM YHCIIOM KIIACCOB
c) Yewm MmeHsble 3HayeHue min_samples leaf Tem Tounee OymyT npencka3aHus Ha TPEHUPOBOYHOI BEIOOPKE
d) UYewm menpmie 3HaYeHne min_samples leaf Tem Tounee OyayT mpeackasaHus Ha TECTOBON BBIOOPKE

Samanue 15
Ob6yuatommas BeiOopka (X _text, y_test) aTo —
a) Bribopka, Mo KOTOpOI HACTpaMBaIOTCs ONTHMAIBHBIE ITApaMETPHI IepeBa
b) BrIbopka, Mo KOTOPOi OLIEHUBAETCSI KAUECTBO MOIYYCHHOTO JIEpeBa PeICHUH
c) Bribopka, o KOTOpOH OCYIIECTBISIETCS BEIOOP HAMITyUIIeii MOJETIH N3 MHOYKECTBA MOJIeTIen
d) MHokecTBO 1eNIeBbIX 3HAYECHUH sl JaHHOTO Habopa JaHHBIX

Bamanne 16
IMpu o0y4eHH: HEKOTOPOI MOJEIN Ha TPEHUPOBOYHOI BEIOOPKE M OLICHKE € KayecTBa Ha TECTOBOM BBIOOPKE, MOTydYeHa GobIast
pa3HHULA MEKIy 3HAYSHUAMH METPHK Ha TPEHHPOBOYHOH M TECTOBOH BBIOOPKaX. O YeM 3TO MOXKET FOBOPHUTH?

a) Mopgens nepeoOydeHa

b) PacnpenencHue TaHHBIX B TECTOBOH BBIOOPKE CHIIBHO OTJIMYACTCS OT PACIPEACICHUS B TPEHUPOBOYHOI

¢) Mopnenp HenoOOyUEHA

d) Mogenb uneanbHO HaCTpOECHA

Bamaune 17
Data — pandas.DataFrame, pazmepom 20 Ha 20. Kakue n3 npeanoXeHHBIX KOMOHHAINI He BBI3OBYT OIIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

Bamanne 18
Kakwue cTpoku Mmo3BOJISIOT 0TOOpaTh S MepBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIE0BATEILHOCTE ynces oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanne 19

B kakux ciydasx MOXET ObITh UCIIOJIb30BaHa CTyIeHUaTast (QYHKIIMS aKTHBAIIAN?
a) OmpenenuTs K CheTOOHBIM WM HECHETOOHBIM OTHOCUTCS TPUO?
b) Omnpenenuth kK KaKOMy U3 TpeX KI1accoB (setosa, vercicolor, verginica) oTHocHuTCs upuc?
c) Pazmenuts TEKCTHI HAa HEUTPANBHBIC, HETATUBHBIC U MOJIOKUTCIBHBIC.
d) IlIpenckasats pazMep 3apaOOTHON IUIATHI CIICIIUATUCTA TIO ONIPE/ICIICHHBIM ITapaMeTpaM.
e) Pazmenuts M300pakeHUs HA COJCPIKAIIME U HE COJCPIKAIINE OTKPBITHIN OTOHb.

3amanne 20
Kakoe 3HaueHNE MOXET UMETh B3BELICHHAs CyMMa BXOJI0B HEIfpOHa (10 MCIIOIb30BaHMs aKTUBAI[HOHHON (QYHKITUH)
a) [-11]
b) [0,1]
C) (' 1 ’ 1 )
d) (-o0,+ )




2.2. TunoBble 3aJaHUA /151 OLIEHKH HABBIKOBOI0 00pa30BaTeJbLHOIO pe3yabTara

[TpoBepsiemblii 00pa3oBaTEIBHBIN PE3yIbTaT:

Koxg n nammenoBanue
WH/IKATOpa TOCTIKECHUS OO0pa3oBaTeNbHBINA PE3YIBTAT
KOMITETCHITHH

VYK-1.3: BripabatsiBaeT OOyuarommiicsi ymeeT:

CTpaTeTHIO NeHCTBUMN 1T -BBIOPATH MOJXO/IAIYI0 METPUKY JJISl OLIEHKH Ka4eCTBa MOJCIH U AITOPUTMA.

peIICHUS MPUKIIAIHBIX 33134, - arperupoBaTh, (GUIBTPOBATh, HACTPAUBATH BECa, BBIOMPATh KiacCU(DUKATOPEI,

HCTOIB3YS TEXHOJIOTHU KIIACCU(UITUPOBATh, BU3yaTH3UPOBATH TaHHBIC, CTPOUTH JICPCBhS PCIICHUH C

I/ICKyCCTBeHHOFO HUHTCIIJICKTAa HUCITIOJIb30BAHUEM SA3BIKOB BBICOKOT'O ypOBHH JUJIA peLHCHI/ISI Hay‘-IHO-TCXHI/I‘-ICCKI/IX 3aJ1a4 B
obact mpo)eCCHOHATBHOMN EATSILHOCTH, HABBIKAMU HAMMCAHUS HEHPOHHBIX CETCH IS

OIIK-10.2: Ucnons3yeT pelIeHus HayYHO-TEXHIYECKIX 3a/1a4 B 007aCTH CBOEH MPOo(heCCHOHATBHOM e TeTFHOCTH;

OCHOBHBIC METO/BI M TEXHOJIOTHH | - HABBIKAMH OOYUYESHHUSI MOJIEIH C UCIOIb30BAHUEM HHCTPYMEHTOB HCKYCCTBEHHOTO

HCKYCCTBEHHOTO MHTEIUICKTA IS | MHTEIUIEKTA.

pEIICHUs TUTIOBBIX 3a/1a4

3ananue 21

Otkpoiite Jupter notebook, cosmaiire daiin lab2 <pama dammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), mnoakmrouurte
6ubnroreku numpy u pandas u npourure AaHHbie U3 daitna StudentsPerformance.csv B naragpeiim sp.

[MonyuuTe pacnpeneneHne YUCIOBBIX BEIHMUYMH AaTadpeliMa Sp UCTIONb3yst 0a30BbIe METO/IbI BU3yali3aluu OubanoTexu pandas.
WNmnoprupyiite Oubmmorexky Seaborn. Hcmome3yss wuHTepdeiic ansi MOATOHKH PETPecCHOHHBIX MOJeNell K yCIOBHBIM
MOAMHO>KeCTBaM Habopa aHHBIX BEIBEAUTE rpaduK yCrIeBaeMOCTH 10 MAaTEMAaTHKE U YTEHHUIO C pa3leleHHeM 10 MOTy.

Samanue 22

3arpy3ute Moaynu Oubnmorexk numpay u matplotlib, a Takke momynu 6ubmmorexku Scikit-learn, HeoOXomuMble aJIst pabOTHI C
apeBoM pemenuit. 13 sklearn.datasets parpysure tectoBblii Habop iris. VM3yunre cTpyKTypy HONydyeHHOro Habopa IaHHBIX. B
Habope 150 sk3emMiusipoB ('cTpoK" B MPUBBIYHOW HAM TEPMHHOJOTUH). KaIoMy 3K3eMIUIIPY COOTBETCTBYET YETHIPE YMCIOBBIX
aTpuOyTa (JUIMHA YallIeNMCTHKa B CM; IIMPHHA YalleJIUCTHKA B CM; JUIMHA JICTIECTKA B CM; [IMPUHA JIETIECTKa B CM) U Kiacc ('setosa’,
'versicolor', 'virginica'). T.e. nanHbIi HaOOp MO3BOISIET PEIINTH 334ady KIACCH(PHUKAINHA, OTHECEHUS pacTeHus "upuc" UCXonas u3
[IMPUHBI JIEIECTKOB, [UIMHBI YalleINCTHKAa M T.J. K OXHOMY M3 Tpex kmaccoB. Co3zmaiite memoHcrpatuBHBIA Decision Tree
KJaccu(uKaTop, UCIONb3Ysl OJHOMMEHHBIN Kiacc u3 Oubimoreku sklearn m coxpanure ero B nepemeHHyto dt. [t pazgenenus
MHOXKECTBA Ha TECTOBOE M TPEHHPOBOYHOE HCIONB3yHTe MeTox train test split. OToOpasuTe MoIydeHHOE NEPEBO pEIICHUI
rpaduyecku, ucrons3yiite meron plot tree

3ananue 23

3arpy3uTe maHHBIC U3 BCTpoeHHOro Habopa load digits. JlaHHbIC peACTaBISIOT cO00i HabOop U3 1797 pyKOMUCHBIX W300paKeHHMA
mudp pazmepamu 8 Ha 8. Kakmas kapTuHKa IpencTaBlieHa MaCCHBOM W3 64 3HaYCHWI IBETa IS KaXKIOH SYEHKH M300paKeHUS.
OOyunTe AepeBo penieHnit U MOIyYIUTe MpecKa3aHne Ha TECTOBOM BbIOOpKe. Busyanmmsupyiite mpeackasanue, yKaKuTe TOYHOCTh
JUTS TIOJY9EeHHOTO JepeBa.

3ananue 24.

3arpy3uTe BCTPOSHHBIH HaOop boston.

HabGop manubix boston mnpencrtaBiasier coboii cinoBaph ¢ kimodamu data, target, feature names u DESCR. Kirouy data
COOTBETCTBYET MAaCCHB CITUCKOB:

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

B kaxmoii ctpouke 13 umcnoBEIX 3HaueHMiA. Bama 3amava HaliTH omucaHue KaKAOro u3 HUX. Tak mepBoe 3HaueHue (6.3200e-03
i 0.00632) 3T0 ypOoBEHb MPECTYIHOCTH Ha IyITy HACEICHUS.

IocrpoiiTe nepeBo pelieHuiA, IPeaCKa3bIBAIOIIEe CTOUMOCTD JKHITbsl IO UMCIOINUMCS TaHHBIM. OOpaTHTe BHUMaHUE, CTOUMOCTh
KBSl - BEUYMHA HENpepbiBHAs, u JepeBo kimaccuduranuu DecisionTreeClassifier mam He momownér. Jlns mpeackasaHus
3HaYeHHMs 11e7IeBOH (HYHKIMU HY)KHO perpeccuonHoe nepeBo DecisionTreeRegressor.

IlepebepuTte Bce nepeBbs Ha JaHHBIX boston Mo CIACIYIONUM MapaMeTpam:

MaKkcuMalbHas TryOuHa - oT 2 10 15 ypoBHeit

MHUHUMAJIBHOE YHCIIO TPO0 IJ1st pazaeseHwust - ot 2 1o 10

MUHUMAaJIBHOE YUCIIO Tpod B mcTe - oT 1 10 10

OTo0pazuTe TydIIue mapaMeTpsl U JIydIiee IepeBo.

3ananue 25.

3arpy3uTe BCTPOSHHBINH Ha0op boston.

N3yunte ocrayiibHbie aTpuOyThl Kiaccudukaropa. Cosmaiite momens RandomForestClassifier ¢ 15 mepeBbsiMH M MaKCHMaJIbHOM
riryOMHOM paBHOU 5 ypoBHAM ais maHHbIX digits load().

OO0yunTe MoTyYeHHYI0 MOAETh. BeimonauTe npenckasanne. IlocunTaiite TOYHOCTS (Score) s Jeca.

VYKaKuTe TpU CaMblX BAKHBIX MapameTpa sl JEPEBbEB PEIICHUH B CO3JaHHOM JIECYy, HCIOJB3Ys, HAIpUMEp, aTpuOyT
feature importances_.

YK-1.3: BelpabarbiBaeT | OOyuarouuiics Bjaajeer:




CTpaTeruro NeHCTBUI 11 - HaBBbIKaMHU HaIlMCaHUA HeﬁpOHHLIX cereit Ui pCHICHUS HAYYHO-TCXHHUYCCKUX 3ajad B

pemIeHNs MPUKIIaIHBIX 32124, o0macTu cBoer MpodecCHOHATBHON NesITeTbHOCTH;
HCTIOJNIB3YSI TEXHOJIOTHH - HaBbIKAMH OOYYeHHMsI MOJEIW C MCIOJIh30BAaHUEM HHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOTO MHTEIICKTA HMHTEIUICKTA.

OIIK-10.2: Hcnonb3yer
OCHOBHBIE METOJbI U TEXHOJIOTHH
WCKYCCTBEHHOT'O WHTEIJICKTa IS
pelIeHusl TUTIOBBIX 3a7a4

-HaBBIKaMH OLICHKH Ka4yecTBa pabOTHI alrTOPUTMa B 331a4aX KIACCH()UKAIINY U PETPECCHH.

1.

10.

Ucnonb3yite dann StudentsPerformance.csv. BoiBegute CTPOKM C JaHHbIMM OBYYAIOLMXCS, KOTOPblE HE MPOXOAWNAU
noaroTtoButesibHble Kypchl (test_preparation_course == None), HoO Habpain XoTa 6bl N0 OAHOMY U3 TecToB (n06oMy)
6onblue 90 6annos. UMnopTupyitTe 6ubanoteky Seaborn. Ucnonb3ysa metog Implot() BbiBeauTe rpaduk ycnesaemoctu
Nno MaTeMaTUKe U YTEHUIO C pa3aesIeHUeM Mo MoJy.

Mcnonb3yite dain StudentsPerformance.csv. BoiBeaute CTPOKM € AaHHbIMK 0BYy4atowmxcs, HabpaBLLMX B CyMMe 3a Tpu
TecTta 6osibwe 250 6annoB. UMnoptupyiite 6ubanoteky Seaborn. MokaxuTe Ha rpaduke cpegHUN 6ann No MaTeMaTUKe
ONS [EeBYLUEK M FOHOLLEN B 3aBUCMMOCTU OT YPOBHS 06yYeHus.

Onpepenunte, K KaKOMy M3 TpeX BUAOB NPUHALNEXMUT UPUC MO YETbIPEM YMC/IOBLIM MapaMeTpaMm: AJIMHA YalleNCTUKA,
LWUMPUHA YallenncTmka, AJIMHa NenecTka M LWUPUHA Nlenectka. 3arpysute Moayam ombnanotek numpay u matplotlib, a
Takke Moaynm 6ubnunotekn Scikit-learn, Heobxoammele ans paboTsl ¢ ApeBoM pelueHuid. M3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3palTe AepeBO pelleHui Co CAeAYIOWMMIM NapaMeTpaMu: MaKCuMasibHas rybuHa - 4 ypoBHs,
MWHUMaANbHOE YNCNO O6BEKTOB B ancTe - 4. OTobpasuTe NojiydeHHOe LePeBO pelleHuin rpaduyeckun, UCnosb3ynTe
meTtog, plot_tree. BoinonHWTe nNpeackasaHMe OTHOCUTE/IbHO KNAaccoB, K KOTOPbIM MPUHAAAEXAT AaHHble U3 TeCTOBOM
BbIOOPKMU.

Onpepenute, K KAKOMy M3 TPeX BUAOB NMPUHALNEXMUT UPUC MO YETbIPEM YMCJIOBLIM MapaMeTpaMm: AJIMHA YalleIMCTUKA,
LUMPUHA YalLEeNUCTMKA, AJIMHA NenecTka M WKWpUHa aenecTtka. 3arpysute Moayam 6mubnnotek numpay u matplotlib, a
TaKXke Moaynm 6ubnmoteku Scikit-learn, HeobxoauMble aas paboTbl ¢ ApeBoM pelueHuid. U3 sklearn.datasets 3arpysute
TeCToBbIN Habop iris. Co3paiiTe 4epeBo peLleHnin Co CneayowmmMm napameTpaMm: MakCMMasibHOe KOJIMYECTBO Y3108 - 3,
MWHMMaANbHOE YMC/IO OOLEKTOB A/ pasgenieHns ancta - 6. OTobpasute nosiydeHHOe AEpPEeBO PeLUeHUi rpaduyeckm,
ucnonb3ynte metog, plot_tree. BoinosHMTe NpeackasaHMe OTHOCUTENIBHO KAcCoB, K KOTOPbIM NPUHaZeXaT AaHHble 13
TECTOBOW BbIOOPKM.

Onpeaenute, K KAKOMy M3 TPEX BUAOB NMPUHAANEKMUT UPUC MO YETbIPEM YMC/IOBLIM MapaMeTpaMm: AJIMHA YalleIMCTUKA,
LWUMPUHA YalLeNnCTMKa, AJIMHA NenecTka M WWpMHa aenecTtka. 3arpysute Moayam 6mubnnotek numpay u matplotlib, a
Takke Moaynu 6ubnmnotekn Scikit-learn, Heobxoammble ans paboThl ¢ ApeBoM pelueHuid. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris.. Co3aalite n 0byunte Mmoaens RandomForestClassifier ¢ 10 aepeBbsiMU. BbiNosiHUTE NpeacKasaHue
OTHOCUTEJ/IbHO KNAcCOB, K KOTOPbIM MPUHAANEXAT AaHHble U3 TECTOBOM BbIGOPKM. MocuMTaiTe TOYHOCTL (score) ans
NnoJlydeHHOM Mo enn.

3arpysute Moayau 6ubamoTek numpay u matplotlib, a Takke mMoaynmn 6ubnmnotekm Scikit-learn, Heobxoamnmble ans
paboTbl ¢ ApeBoM pelweHuit. U3 sklearn.datasets 3arpysute TectoBbii Habop iris. Co3paiiTe M obyunte Mopaesnb
RandompForestClassifier ¢ MakcuManbHoM rnybuHON fepeBbeB - 7. BbINONHUTE NpeacKa3aHMe OTHOCUTENIbHO KAcCoB, K
KOTOPbIM NMPUHAANIEXKAT AaHHbIE U3 TECTOBOM BbIBOPKMU. MocymnTaiiTe TOYHOCTL (accuracy) ois Nosly4eHHOM MOAE N,
MmnopTtupyiite Habop gaHHbix load_digits, cogepxxawmin 1797 nsobpaxkeHnin pykonucHbix undp pasmepammn 8 Ha 8.
Pa3pgennte Habop Ha TPEHUMPOBOYHbIM M TECTOBLIN B Nponopumn 85/15.

Busyanunsupyiite nepeble WeCTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.

MocTpoiiTe HEMPOHHYIO CETb, COCTOSALLYIO U3 TPEX C/I0EB: BXOAHOFO, CKPbITOFO M BbIXOAHOM0. BbIMONHUTE NpefcKasaHue u
OLEHUTE ero Ka4yecTBo.

MmnopTtupyiite Habop gaHHbix load_digits, cogepxawmin 1797 nsobpaxkeHnin pyKonucHbiXx undp pasmepammn 8 Ha 8.
Pazpgennte Habop Ha TPEHNMPOBOUHbIN U TECTOBLIN B Nponopumn 75/25.

MocTporiTe HEMPOHHYIO CETh, COCTOSILLYHO U3 TPEX C/I0€B: BXOAHOIO, CKPbITOrO M BbIXOAHOrO. BbiMonHUTE NnpefckasaHue m
OLEHUTE Ero KayecTso.

Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKUMM UCKYCCTBEHHOrO HEMpPOHa, Ha BXO4, [LOJ/KHbI MOJaBaTbCs Beca,
CMeLLeHMe, N 3Ha4YEeHNS BXOLOB HeMpoHa. B KauecTBe GyHKUMM aKTUBALMU UCNOb3YATE CUrMONAY:

.
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Hanuwute knacc Neuron, BbIMOAHAKOWMI GYHKLUMU UCKYCCTBEHHOrO HEMpPOHa, Ha BXOA, [OJ/KHbI MOJaBaThCs Beca,
CMeLLeHNE, U 3HAYEHUS BXOZ0B HelpoHa. B KauecTBe GYHKLUMM aKTUBALMU UCMOAb3YIATE TMNEPOONNYECKNI TAaHTEHC:
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2.3. IlepeyeHb BONPOCOB JIsl MOATOTOBKH 00y4aOIIUXCS K IPOMEKYTOYHOH aTTecTallui

UckyccTBennbiit unTeiekT. OcHoBHbIe nousTus M.
MammuHaHOe 00yueHHe.




I'nmy6okoe oOy4eHue.

OO0yueHue ¢ yauTeneMm u 0e3 yuuTels.

OCHOBHBIE TIOHATHSI aHAJIM3a JaHHbIX. JlaHHbIe, MOJielb, 00pabOTKa JaHHBIX.
MeTo0m0THYECKHE TIPUHIIHITBI AaHAIN3bI TaHHBIX.
Ilenn, 3Tamsl, METOIB! M TEXHUKU aHAIN3a JaHHBIX.
OupTpaiys TpyNIUpoBKa U arperanust JaHHBIX.
9. Busyanuzauus JaHHBIX.

10. Buzyanmzanust nanHsix B Phyton.

11. Buzyanmzanus B Pandas.

12. Bubaunoteku Seaborn u Matplotlib

13. Pemaromue nepeBbsi: OCHOBHBIC TIOHATHUSA.

14. 3amaga kmaccuUKaIUm.

15. JlepeBbs pemenuii. OCHOBHBIE TapaMeTPHI IePEBa.
16. JlepeBo pelieHui B 3a4a4K PETPECCHH.

17. Meron Ommxaimx cocenei.

18. Konuenius ciydaifHOTo Jieca.

19. Cayuaiinast BBIOOpKa TPEHHUPOBOYHBIX 00Pa3IIOB.
20. YcpenHeHHE IPOTHO30B.

21. TIpobGiema mepeoOydeHusL.

22. Tumsr ommOoOK: true negative, false positive.

23. Merpuku kagecTBa Mozaenn: Precision, Recall, F1 score.
24. Tectuposanue ROC AUC.

25. HeiiponHsie cetu.

26. UckyccTBeHHBIE HEHPOHBI.

27. OYHKIUH aKTUBAIIMM HEHPOHA.

28. IlepmentpoH.

29. OOyueHue HelpoHa.

30. I'pagMeHTHBIH CITyCK.

31. Jpobnenue mara npu rpaJieHTHOM CITyCKe.

32. CroxacTU4ecKui rpaJUeHTHBIN CITyCK.

33. Merol HaUCKOPEHIIIETo CIyCKa.

34. HeiipoHHas ceTb.

35. OpnHocnoitHasg MOJENb.

36. CeprouHBIC HEHPOHHBIE CETH.

37. CBEpTOUHBIIA CIIOH, CIIOH NOABBIOOPKH, TIOJIHOCBSI3HBIHA CIION.
38. LeneBas ¢pyHKUHS.

39. 3apmaum pacmo3HaBaHUS 00pa30B.

40. Knaccuduxaryst 00beKTOB.

41. IMownck u300paxeHUs IO 00pasIry.

XN kW

3. Meroanyeckue MaTepuaJbl, ONpeae/siionye Npoueaypy U KpUuTepuy OLeHNBaHUs
c()OpMHPOBAHHOCTH KOMIIETEHIMI NPH NPOBeIeHUH MPOMEKYTOUYHOM aTTeCTAlUU

KpnTepnn (l)OpMPIpOBaHI/IH OLICHOK ITO 0TBE€TAM Ha BOIIPOCHI, BLINMOJHEHUIO TECTOBLIX 3aJjaHui

- OLEHKA «OTJIMYHO» BBICTaBIISICTCS OOYYaIOIIEMYCs, €CIM KOJIMYECTBO IPAaBHIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obmiero o6b€Ma 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOIIO» BBICTABIAETCS OOydYaromeMycs, €ciId KOJIUYECTBO IPABWIBHBIX OTBETOB Ha
BoNpockl — 89 — 76% ot o01iero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YIOBJIETBOPHMTEJBHO» BBHICTABISCTCS OOYYAIOUMIEMYCs, €CIM KOJMYECTBO MPaBHIBHBIX
OTBETOB Ha TeCTOBBIE BONPOCH —75—-60 % oT ob1mero oobéMa 3a1aHHBIX BOIIPOCOB;

- OLCHKA «HEYAOBJIETBOPHUTEIHLHO» BBICTABIISCTCS OOYYaAIOIIEMYCs, €CIIH KOJMYECTBO MPaBHIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3a/IaHHBIX BOPOCOB.

Kputepun ¢popMupoBaHusi 011eHOK N0 Pe3yJ1bTaTaM BbINOJTHEHHUS 3a1aHU I

«OTJIMYHO» — CTaBHUTCS 32 pabOTY, BHIIIOJHEHHYIO ITOJIHOCTHIO 0€3 OMMOOK U HEJOYETOB.

«Xopomo» — CTaBUTCS 3a pabOTy, BBITOJHEHHYIO MOJIHOCTHIO, HO TMPH HAIMYKMH B HEel He OoJiee OTHOM
HerpyOoil olrOKM U OIHOTO HeJloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y10BJIETBOPUTEIBLHO» — CTABUTCS 32 Pa0OTy, €CIIM 00yUaIONIMIACS PAaBUIIBHO BBHITTOJIHII HE MeHee 2/3
Bcell pabOoTHI WK JOMYCTHI He Oosiee 0JHOM Tpy0Ooil ommOKu U JBYX HEAOYETOB, HE Ooyiee OJHOU TPpyOoi u
OJTHOM HErpyOoii OIMOKH, He O0JIee TpeX HErpyObIX OMMOOK, OJTHON HErpyOOl OMIMOKH U IBYX HEAOUYETOB.

«Hey/10BJ1IeTBOPUTEJIBHO» — CTABUTCS 33 pabOTy, €CIM YHUCIO OMMOOK M HEJT0YETOB MPEBBICHIO HOPMY



JUTSL OLICHKHU «YyJIOBJICTBOPUTEIHHOY MIIH MIPABUIBHO BBHIIIOJHEHO MeHee 2/3 Bcelt paboThl.

Buowr owuboxk:

- epybvle owubKU: He3HaHUue OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay,
OwWUOKU, NOKA3bIBAIOWUE HENPABUTIbLHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOvle OWUOKU: HEMOUYHOCIU DOPMYIUPOBOK, ONpeoeleHUll, HePAYUOHATbHBIIL 8bl100D X00a
peuieHus.

- Heooyemvl. HEPAYUOHATbHbIE NpUEMbl BbINOIHEHUS 3A0aHUsA; OMOeNbHble NOSPEUHOCU 8
Gdopmynuposxe 6v160008,; HeOPeI’CHOE BLINOTHEHUE 3A0AHUSL.

Kpurepun (popMupoBaHusi OLIeHOK IO 3a4eTy

«3a4TeHo» — CTYJCHT IEMOHCTPHUPYET 3HaHHE OCHOBHBIX Pa3/eioB IMPOrpaMMbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (PyHAAMEHTAJIBHBIX MPOOJEM; MPHOOpEN] HEOOXOIUMBbIE YMEHHS M HaBBIKH, OCBOMII
BOITPOCHI MPAKTUYECKOTO MPUMEHEHHS MOTY4YEeHHbBIX 3HAHUH, HE TOMyCTHI (PaKTHIECKUX OIIMOOK IIPH OTBETE,
JOCTAaTOYHO TIOCJIEZOBAaTENIbHO M JIOTMYHO HW3JIaraeT TEOPeTHYECKU Marepuain, [oIycKas JIMIIb
HE3HAYNUTENIbHbIE HApyIICHNUS ITOCIIeI0BATEILHOCTH H3JI0KEHUS 1 HEKOTOPbIE HETOUHOCTH.

«He 3a4TeH0» — BBICTABIISIETCS B TOM CJy4ae, KOTJa CTyI€HT AEMOHCTPUPYET (parMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB IPOTPaMMBbI H3y4aeMOT0 Kypca: ero 0a30BbIX MOHATHI U (yHIaMEHTAIbHBIX podsieM. Y
HK3aMEHYyeMOro cJ1ab0 BhIpaskeHa CIIOCOOHOCTh K CAMOCTOSTEIbHOMY aHAIUTHYECKOMY MBIIIJICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JI0KEHUHM MaTepHaia, OTCYTCTBYIOT HEOOXOANMBIC YMEHHUSI M HaBBIKH, JIOIMYIIEHBI TPyObIe
OmMOKY M HE3HaHWE TEPMMHOJIOTHH, OTKa3 OTBEYATh Ha JOMOJIHUTEIbHBIE BONPOCHI, 3HAHHE KOTOPBIX
HEOOXOANMO IS TOJYYEHUS TTOJIOKHUTEIIFHON OIICHKH.



