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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIaI[eHI/Ie CTyA€HTaMHU OCHOBHBIMU ME€TOAAMU MAIIMHHOT'O 06yqu1/Is[, TIOJTY4Y€HUEC HABBIKOB IPOrpaMMUPOBAHUA
THUIOBBIX aJITOPUTMOB B o0JacTu HCKYCCTBEHHOI'O MHTCJJICKTA U aHaJIN3a NOJYYCHHBIX PE3YJILTATOB

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

Hukn (paznen) OIT: |B1.0.37.01

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCIIUITJINHBI

(MOYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U peliaTh HAy9HO-TEXHUYECKHE 33/1a4H B 00J1aCTH CBOEH MPo(heCCHOHATBHON AeATeNbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIC METOABI U TEXHOJIOI'MU UCKYCCTBCHHOI'O MHTCJIJICKTA IJIA PECIICHUA TUITIOBBIX 3a1a4

YK-1 CriocobeH oCyIeCTBISITh KPUTHUSCKUH aHATN3 TPOOJIEMHBIX CHUTYAIMid Ha OCHOBE CHCTEMHOTO ITOJIX0/1a, BEIpaOaTHIBaTh
CTPaTEruIo JeHCTBUM

VK-1.3 BeipabaTbIBaeT CTpaTeTHIo ACHCTBUH TS PEIICHUS TPUKITATHBIX 33734, UCTIONB3Ys TEXHOJIOIHMH UCKYCCTBEHHOTO
WHTEIUIEKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOAYJIs1) 00yUaroIuiics 10JKeH

3.1 |3nars:
3.1.1 | kmaccudukanuio 3a1ad, pelmaeMbIX METOAAMH HCKYCCTBCHHOTO HHTEIUICKTa;
3.1.2 | -METpHUKH OLIEHKU KauecTBa MOAEJIEH U aJrOPUTMOB;
3.1.3 | - ocHOBHBIE METOMBI MAITMHHOTO 00Y4EHHs, IPOLIECCH U CEPBHUCHI 110 00paboTKe JaHHBIX U BBIPAOOTKE PELICHUH B
00macTu MpogheCcCHOHANBEHON JIeITeIbHOCTH;
3.1.4 | - KOMIIJIEKC TEXHOIOTHYECKUX PELICHNH, UMUTUPYIOLINH KOTHUTUBHBIE (PYHKLIMHU YEIOBEKa U MO3BOJISIOLINN IPU
BBIIONIHEHUH 3af1a4 JIOCTUTaTh PE3YIbTAThl, COMOCTABUMBIE C PE3ylbTaTaMU HHTEIEKTYalIbHOH A€ TENbHOCTH YETI0BEKa;
3.1.5
3.1.6
3.2 | Ymers:
3.2.1 | BBIOpaTh MOAXOAAIIYI0 METPHUKY ISl OLIEHKH Ka4eCTBa MOAETH M AJITOPUTMA;
3.2.2 | - arperupoBath, GHILTPOBATh, HACTPAUBATE BECa, BEIOMPATh KJIACCH(HUKATOPHI, KIACCH(PHUITNPOBATE, BU3YaJIH3UPOBATH
JJAHHBIE, CTPOUTD AEPEBbsI PELICHHH C UCTIOIb30BAHIEM SI3BIKOB BEICOKOIO YPOBHS JUIS PEIICHUS] HAYYHO-TEXHUIECKUX
337124 B 00J1aCTH NPO(ECCHOHANBHON e TENbHOCTH; HaBbIKAMH HAIIMCAHUSI HEHPOHHBIX CETEH JUIsl PEIICHUS HayqHO-
TEXHUYECKUX 3a/1a9 B 00JIaCTH CBOEH IPO(eCCHOHANBEHOH IS TeTbHOCTH;
3.2.3 | - HaBBIKaMH OOYYCHUSI MOJIEIIH C CHOJIb30BAaHUEM HHCTPYMEHTOB HCKYCCTBEHHOT'O HHTEIJUIEKTA.
3.3 | Baagers:
3.3.1 | - HaBBIKaMM OLICHKU KadyecTBa pabOThI aJIrOpPUTMA B 33/1a4ax KIaCCU(PHUKALNK U PErPECCUH;
3.3.2 | - HaBBIKaMU HaNMCaHUsI HEHPOHHBIX CETEH AJIS peIIeHHsI HAyYHO-TEXHUYECKHX 3a/1a4 B 00J1aCTH CBOeH
poQeCCHOHANBHON e TENbHOCTH;
3.3.3 | - HaBbIKaMH 00Y4EHHsI MOJEINU C UCIIONB30BaHUEM HHCTPYMEHTOB HCKYCCTBEHHOT'O MHTEJICKTA.
4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI (MO YJISA)
Kon HanmeHoBaHue pa3aesioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kypc
Pa3nen 1. BBeieHne B MCKyCCTBEHHBII HHTEJLIEKT
1.1 HckyccrBennsiii untennekt. OcHoBublie noHsTust M. Jlanubie, Mosensp, 7 2
00paboTka maHHEIX. MamuaHOe o0ydeHne. [irybokoe obydenne. O0y4ueHue ¢
yauteneM u 6e3 yautens. /Jlex/
1.2 Lenu, 3Tansl, METOAb! M TEXHUKU aHAIM3BI JaHHBIX. SI3BIK POrpaMMHUpPOBaHHS 7 2
Python. bubnuorexku Numpy, pandas. @uiabTpanus, rpynmupoBKa U arperaius
JaHHBIX /JIek/
1.3 Buzyanuzanns nasHbsIX. Busyannsanus nanasix B Phyton. Busyanusanms B 7 2
Pandas. bu6nuoreku Seaborn u Matplotlib.  /JIex/
1.4 AJTOPUTMBI M CTPYKTYpbI JaHHBIX. bubnnoreka Pandas: CTpyKTyphl JaHHBIX: 7 2
Series u DataFrame. /IIp/
1.5 Pabora ¢ csv.@unbTpanus gaHHbBIX. buomuoreka Pandas. BeiBoa cTpok u 7 2
KOJIOHOK. MeTozsI query, tail, sample, head. O6pennnenne metonos. /TIp/
1.6 Arperamus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 7 2
groupby u aggregate. O6bennHeHne MeToJ0B. Busyanuszauus nanusix. /I1p/
Paznen 2. Meroabl MAIIMHHOTO 00y4eHUS




2.1 Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Knaccuduxanus. Jlepesbs perieHuit. 2
OcHOBHbIE TapaMEeTphl AepeBa. DTanbl NOCTpOeHus aAepesa. [Ipobaema
nepeodydenus. Kpocce Bammmanms. /JIex/
2.2 Konmermus cimyqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 2
Ycpenuenue nporao3oB. Merpuku kadectsa Mofenu. TectupoBanue ROC
AUC. /Jlex/
2.3 HckycctBennbie Heliponsbl. [Teprientpon. O0y4denue Helipona. HelipoHHbie 2
certu. /JIex/
2.4 I'paguenTtHsIi ciyck. [IpobneHne mara mpy rpaJieHTHOM CITyCKe. 2
Croxactuueckuil rpaJUeHTHBIN cITyck. MeTox Hauckopeiero ciycka. /JIex/
2.5 Heiiponnas cetb. OnHocnoiiHas Moznenb. CBepTOUHbBIE HEHPOHHBIE CETH. 2
CBEPTOYHBIH CIIOMH, CIION MOMBLIOOPKH, TIOTHOCBA3HBIN cioi. [{eneBas
¢bynakuyst /Jlex/
2.6 Pemarorue nepeBbsi: o0yuenne Moaenn. bubdnmoreka sklearn. Beroop 2
napameTpoB mozenu. Kpocc Banmunamust. [IpeasapurensHas o6paboTka TaHHBIX.
TpeHnpoBoUHbIH HaOOp naHHBIX. TecToBbIit HAOOp naHHBIX. /TIp/
2.7 Konuenmus ciyyaitnoro seca. CiyyaiiHast BBIOOpKa TPEHHPOBOUHBIX 00Pa31IoB. 2
VYcepenuenne nporuo3os. [Ipodiema nepeodyuernns. /IIp/
2.8 Tums! ommboK: true negative, false positive. Merpukn kagectsa: Precision, 2
Recall, F1 score. TectupoBanue ROC AUC. /TIp/
2.9 HckyccTBenHbIN HelipoH. Bxon, pyHKUMS akTHUBAMK (CUTMOHA, 2
runepoonmyeckuii TanreHc, SoftMax). [Tondop Becos. /I1p/
2.10 bubmoreka Keras. TToJHOCBA3HBIN M CTIIQXKHUBAIOIINHN CJIOH, ciioi Dropout. 2
Pemrenne npoGiiem nepeodydenust. /TIp/
Pa3nen 3. CamocTosiTesibHast padoTa
3.1 IMoxroroka k nekuusim /Cp/
3.2 IMoxroroska x npaktuikam /Cp/
33 O6pabotka ecTecTBeHHOrO s13bIKa. OcHOBHBIE TOHATHSA. [IpenodpadoTka TekcTa. 2
Cremunr. Tokenezauus. Jlemmatuzanus. M3yueHne TeOpETUIECKOTO
matepuana. /Cp/
34 O0paboTKa ecTeCTBEHHOrO s3bIKa. PacIio3HaBaHNE UMEHOBAHHBIX CYITHOCTEH H 5
n3BiIe4eHne oTHomeHnH. Vicrionp3oBanue N-rpamm. M3ydeHne TeopeTndecKoro
matepuana. /Cp/
3.5 O6pabotka s13bIKa B 3a1a4aX HH(pOpMannoHHoro noucka /Cp/ 4 Wzyyenue
COOTBETCTBYIO
IIero paszena
Kypca
https://stepik.or
g/course/1233/s
yllabus
3.6 O06paboTka ecTeCTBEHHOTO s3bIKa. AHaMN3 TOHANBHOCTH. /Cp/ 4 Uzyyenne
COOTBETCTBYIO
LIEro paszena
Kypca
https://stepik.or
g/course/1233/s
yllabus
Pa3nen 4. KoHTakTHBIE Yachl HA aTTECTAUIO
4.1 3auét /KD/ 0,15

5. OHEHOYHBIE MATEPHAJIBI

OneHouHbIe MaTepUaNbl U TIPOBEACHUSI TIPOMEKYTOYHOW aTTECTAMU OOYYArOIIUXCsl MMPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMMe JUCHHUILUIAHBI.
DOpMBI U BHIIBI TEKYIETO KOHTPOJS MO JAUCHUILIMHE (MOIYIII0), BUABI 3aJJaHUH, KPUTCPHUH X OICHUBAHHUSI,
pacrpeneneHre 6ayuIoB MO BUIAM TEKYIIET0 KOHTPOIIS pa3padaThIBAIOTCS TpeToiaBaTeNeM JUCIUTUINHBI C yIETOM €€ CIIeIU(UKU ’
JIOBOJISITCS 10 CBEIEHUS 00YJalOLIMXCsl HA TIEPBOM YIEOHOM 3aHATHH.
Texymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MpernoaaBaTeieM IUCIUIUTHHBI (MOYIA), KaK MPaBHUIIO, C
ucnonb3oBanuemM DM OC Wi myTeM MPOBEPKH MUCbMEHHBIX padoT, MPEeTyCMOTPEHHBIX pa00YUMHU MTPOrpaMMaMHt JUCIUTLIAH B
paMKax KOHTaKTHOH pabOThI U CaMOCTOSTEIBHON PabOTHI o0ydaromuxcs. st QUKCHPOBaHUS PE3yAbTaTOB TEKYIIETO KOHTPOJIS
MOXeT ncnoas3oBathes DMOC.

6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOXYJISA)

6.1. Pexomenayemas Jiureparypa

6.1.1. OcHoBHas JuTEpPaTYpa




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, 0L
JI1.1 | Cupopxuna U.T. CHCTEMBI HCKYCCTBEHHOTO MHTEIIJICKTA. Mocksa: | http://www.book.ru/bool
KuoPyc,
2020
6.1.2. JlonotHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue Wznarensc On. agpec
TBO, TOJT
JI2.1 [Crankesnuu JI. A. VHTennexTya bHbBIe CHCTEMBI M TEXHOJIOTUH: YIeOHUK U Mocksa: | https://urait.ru/book/inte
MIPAKTUKYM ISl By30B IOpaiir,
2022

6.2 I/IH(l)OpMaIlI/IOHHbIe TEXHOJIOTHHU, UCTT0JIB3YyEeMbI€ IPH OCYIIECTBJICHUN 06pa30BaTe.]'l]>HOl"0 npouecca 1mno JTuaCumIingae

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOIO H CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOIO 00ecIeYeH s

6.2.1.1 | Python

6.2.2 Tlepeuyens npogeccHOHAIBHBIX 023 TaHHBIX H HH(OPMAINOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | WudopmarmonHas cpasounas cuctema "['apant” http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1 | YaeOHBIC aymUTOPHH JUTS TIPOBEICHUS 3aHATHI JIGKIIMOHHOTO THITA, YKOMIIEKTOBAHHBIC CIICIHATIM3HPOBAHHON MEeOEIhIO
1 TeXHHYECKUMH CPEICTBAMH O0yIEHUS: MyIbTUMEIUIHHOE 000pYIOBaHNE IS IPEIOCTABICHUS yIeOHOH HH(POpMALIIH
OOJBIIION ayAUTOPUH U/WJIH 3BYKOYCHUJIMBaIOLIee 000pyIoBaHKe (CTALMOHAPHOE HITH MIEPEHOCHOE).

7.2 | YaeOHbIe ayTUTOpHH JUIS IPOBEICHUS 3aHATHI CEeMUHAPCKOTO TUIA, IPYIIIOBBIX U HHAUBHAYAIbHBIX KOHCYIBTAIIHH,
TEKYILETO KOHTPOJISI U TPOMEXKYTOUHOH aTTeCTalllH, YKOMILUIEKTOBaHHbIE CIE[Maln3UPOBAaHHON MeOEeNbIo U
TEXHHYCCKUMH CPEICTBAMH O0YJIEHIS: MyJIbTUMEIUIHOE 000pYIOBaHHE W/MITH 3ByKOYCHIIMBAIOIIee 000pyI0BaHHE
(cTanmoHApHOE WM TIEPEHOCHOE).

7.3 | [TomerieHus AT CAMOCTOATENFHON pabOTHI, OCHAIIIEHHBIE KOMITEIOTEPHON TEXHHKOH C BO3MOKHOCTBIO TTOJKITIOYEHHS K
cetu "MHTEepHET" M 0OECIIeYeHHEM JIOCTYIA B 3IEKTPOHHYIO HH(OPMAMOHHO-00Pa30BaTEIbHYIO CPEIy YHHBEPCUTETA.

7.4 | [TomerneHus AT XpaHSHHS M IPODIIIAKTHIECKOT0 00CITy)KHBaHUS YIeOHOr0 000pyTOBaHHS.

7.5 | JTabopaTopuu, OCHaIIEHHBIE CIICIIHAEHBIM JTAO0PaTOPHEIM 000pyIOBaHHEM: KOMITBIOTEPHOH TEXHUKOH C YCTAaHOBJICHHBIM

I1O: Python, a Taxke ¢ BO3MOYKHOCTBIO TOAKIIOUEHHS K ceTr "MHTepHeT" 1 obecrieueHreM J0CTyNa B dJIEKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BaTENIbHYIO Cpely YHUBEPCUTETA.
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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquI/1;1 10 JUCHUIIIINHE, O6€CH€‘-II/IB3.IOH_[I/IX JOCTHUIKCHUC HJIaHI/IpyCMBIX pCSYHBTaTOB OCBOCHUA

00pa3oBaTeNbHOM MPOrpaMMBl.

®DopMBl TPOMEKYTOUHON arTecTtanuu: 3a4éT, 7 cemecTp (ouHOEe oOydeHue), 3a4eT 4 Kypc (3a0uHOE
oOyueHue)

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCHMILIUHBI

KOL[ HHAWKATOpa JOCTHKCHUA
KOZL 1 HAMMCHOBAHHUEC KOMIICTCHIINHN

KOMITCTEHIINU
YK-1: CriocobeH ocymiecTBIATh KPUTHIESCKUN aHAJIH3 IIPOOIIEMHBIX CUTYyalluii Ha OCHOBE VK-1.3: BripabateiBaet
CHCTEMHOT'0 TIOAX0/1a, BEIPAOaTHIBATE CTPATETHIO NEHCTBUI CTpATEruo AeUCTBUM A

peUICHUA MMPUKIIAAHBIX 3ada4,
HCTIOJIb3YS TCXHOJIOTUHN
HNCKYCCTBCHHOI'O MHTCJJICKTA

OIIK-10: Criocoben ¢hopMyIHpoBaTh U peliaTh HAYYHO-TEXHUYECKHE 3a1a49u B o0mactu cBoeit | OITK-10.2: Mcnomnb3yet
npodeccroHaNbHO AeSTeTbHOCTH OCHOBHBIC METO/IbI i TCXHOJIOTHH
HUCKYCCTBECHHOTO MHTEIUICKTA IS
PEIICHUsI TUIIOBBIX 32134

Pe3yabTaThl 00yueHus M0 JUCHHUIINHE,
COOTHEeCEHHbIE ¢ MJIAHUPYEMbIMHU pPe3yJIbTATAMHU 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

Kox 1 HanmeHOBaHME HHAMKATOPA OreHOUHBIE
PesynbraTel 00y4yeHuUs 10 JUCHUTLUINHE
JOCTIDKEHHSI KOMIIETEHINH MaTepHabl
YK-1.3: BripabateiBaet crpateruto | OOyyarommuiics 3HaeT:
JEWCTBUH sl pelIeHUsI IPUKIIaTHBIX 33/1a4,
UCIIONb3Ysl TEXHOJNOTMHM HMCKYCCTBEHHOTO | -  KlIacCH(UKAIMIO  3a/4ad, pemaeMblx  MeToxamu | Bompocst (Nel -
UHTEJIIEKTa HCKYCCTBEHHOT'O MUHTEJIIEKTA; Nel0)

-MCTPHUKHU OLICHKH Ka4eCTBa MOHGHGﬁ " aJITOPUTMOB;

OOy4aronuiicss yMmeeT:

BBIOpaTh IMOAXOMSIIYI0O METPUKY /IS OLEHKHM KadectBa | 3amanus 7-10
MOJIENIN ¥ aJTOPUTMA.

OO0yJaronuiics BIaaeeT:

HaBBIKAMH OLIEHKH KauyecTBa pabOThI aIropuTMa B 33aa4ax | 3aganus 7-10
KJacCU(UKAIMN U PErPecCHy.

OIIK-10.2: Ucnonp3yer ocHOBHBIE MeToAsl | OOyuarommiicss 3HaeT: Bompocer  (Nell -
M TEXHOJIOTUH MCKYCCTBEHHOTO WHTEJUIEKTa Ne20)
JUISL PELICHUS THIIOBBIX 3724 - OCHOBHbIE METOJBI MAIIMHHOTO OOYYeHHs, MPOLECCHl U

CEpBHCH IO 00pabOTKe MAHHBIX W BRIPAOOTKE pemIeHuH B
obnacTu mpodeccnoHaIbHOM AeITeTHLHOCTH;

- KOMIUIEKC TE€XHOJOTHYECKUX PELICHUN, UMUTHUPYIOLIHI
KOTHUTHBHBIC (YHKIIMM YENOBEKAa W TIO3BOJIAIONINH HpH
BBITIOJTHEHHUH 33734 JOCTUTaTh PE3yIbTaThl, COTIOCTABUMBIC




C pe3yibTaTaMH  HMHTCIUIEKTYAIbHON  JEATeIbHOCTH
JeJI0BEKa;

OOyJarouuiics ymeer: 3ananus (Ne21 -
Ne25)

- arperupoBatb, (uIbTpOBaTh, HacTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPBI, KI1acCU(UIMPOBATH,
BU3yaJIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PELICHUI C
UCIIOJIB30BAaHHEM SI3BIKOB BBEICOKOTO YPOBHS AJIS PEIICHUS
HaYYHO-TEXHUYECKHX 3a7ad B 00IACTH MPO(ecCHOHATBHON
JeATeIbHOCTH; HaBBIKAMU HAIlMCaHUS HEHPOHHBIX ceTei
JUIS PEIICHUs HAYYHO-TEXHHYECKHX 3a/a4 B 00JacT cBoeit
npoecCHOHABLHON IEITEbHOCTH;

- HaBbIKaMH 06yquI/m MOACIN C HCIOJB30BAaHHUEM
HHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEJIJIEKTA.

OOyJatomiuiicsi Biaajgeer: Samanus (Ne 1- Nel0)

- HaBBIKaMHM HaIlMCaHHA HeﬁpOHHHX ceTeit AT pCHICHUSA
HAYIHO-TCXHHUYICCKUX 3aJa4 B obactu cBOCH
HpO(i)CCCI/IOHaHBHOI\/’I JACATCIbHOCTH,

- HaBBbIKaMH 06yqu1/1;1 MOACIM C HCIOJb30BaHHUCM
HHCTPYMCHTOB UCKYCCTBECHHOTI'O MHTCIIJICKTA.

[TpomexyTouHas aTTecTanus (3a4eT) IPOBOAUTCS B OTHOM U3 CleAyoIuX (popm:

1) cobecenoBanue;

2) seinonHenue 3aganuii B OMMOC ynuBepcurera.

2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH MHbIE€ MATEPHAJIBI 11l OLIEHKH 3HAHMI, yMeHUil, HABLIKOB
U (MJIM) ONBITA 1eATeJIbHOCTH, XapaAKTePU3YyIOIIHUX YPOBEeHb C()OPMUPOBAHHOCTH KOMIIETEHIIUIA

2.1. TunoBbIe BONPOCHI (TECTOBBIE 3a/IaHNS) 1JIsl OIEHKY 3HAHNEBOT0 00Pa30BaTeIbLHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pe3yabTaT:

KOI[ N HAUMCHOBAHUE NHAUKATOPA
JOCTHKCHUSA KOMIICTCHIIMHN

O0pa3oBaTeNbHBINA PE3yNbTaT

VYK-1.3: BripabaTbIBaeT CTpaTeruio
JNEUCTBUN I pelieHus
OPUKIAJHBIX 337a4d, HCIOJb3Yys
TEXHOJIOTHH HCKYCCTBEHHOTO
MHTEJUIEKTa

OOyuarommiicsi 3HaeT:

- KJ'IaCCMd)MKaLI,M}O 3aja4, pewaemblX MeTogamMn UCKYCCTBEHHOIO MHTENNEKTa,;

-MEeTPUKUN OLUEHKHN KayeCTBa MO,CI,E/'IE% 1N anropnuTtmMmos;

3amanne 1

MammHHOe 00y4eHne —

a) crHenuaaM3upPOBAHHOE MPOrpaMMHOE pelieHue (MM Habop pelieHuil), KOTOpOe BKIIIOYAET B ce0sl BCE MHCTPYMEHTBI JUIs
M3BIICYCHISI 3aKOHOMEPHOCTEHN M3 CBHIPBIX JTAHHBIX

b) osra rpynmuposka 00bexTOB (HabmoneHuii, COOBITHI) HA OCHOBEJAHHBIX, OMMCHIBAIOIINX CBOMCTBA OOBEKTOB

C) Habop JaHHBIX, KaXkIas 3aIKCh KOTOPOTO MPEICTABIAET CO00M y4eOHbIM PUMED, COAEPIKAIINI 3aIaHHbIH BXOJHOM HaGOP
JIaHHBIX, U COOTBETCTBYIOIINNA €My MPaBUIIbHBIN BBIXOJHOM pe3yJIbTaT

! TIpuBonarcs TumOBbIE BONPOCHI W 3amaHus. OLEHOUYHBIE CPEACTBA, NpPEJHA3HAYEHHBIE Ui HPOBEIEHUS ATTECTALIMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. 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.




d) noapasacj€Hue UCKYCCTBECHHOI'O MHTCIJICKTA I/I3y'{a}OIIII/II71 METOAbI MOCTPOCHUS AJITOPUTMOB, CIIOCOOHBIX O6y‘{aTLCﬂ Ha

JaHHBIX

3amanue 2

Cpenu npeIoKeHHBIX 3a7jad MAIIHHHOTO OOYUSHHS YKXKUTE 33/1a41 PETPECCHU

a) Ilowck HeraTUBHBIX OT3BIBOB Ha (DIJIBM HA CAiiTe KHHOKOMITAHUH
b) Aunropurm ¢punbTpanuu cama
c) IlpeackasaHue cpoka OKyMmaeMOCTH MPOEKTa
d) TlIpeackasaHue peIHOYHOH CTOMMOCTH KBAPTHUPHI
e) Tlowck MOIICHHHYECKUX TPAH3AKIHI
3amanue 3

K 6ubnmorexam aHanmu3a naHHbIX B Python oTHOCSTCS ...

a) Tkinter

b) Pandas

c) NumPy

d) Matplotlib
3aganue 4

Kakne n3 nepedncieHHbIX KOMaH] BEpHYT AaHHbIe 111 Poccun u 3umbadse?

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")]
3aganue 5

OtTMmeThTe BEpHBIC YTBEPKIACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest

a) UToroBeIM npejckazaHUEM MOJIEIH SBIISETCS MPeICKa3aHue CIIydalHoro Jepesa
b) Tlapamerpsl wis kaxa0ro JAepesa (riyorHA, MUHUMAIbHOE YHUCII0 00Pa3I0B B JKUCTE U T.J.) BEIOUPAIOTCS CIIyYaiiHO
¢) Kaxmgoe nepeBo B jecy noiydaer clyq4ailHpli MOAHAO0p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIydailHBIM 00pa3oM
e) IlpeackazaHue MOJENH - YCPEIHEHHbBIE TPEACKA3aHHs IEPEBbER
3aganue 6

Kakoit atpu0yT oTBe9aeT 32 MUHUMAaJIBFHOE YHCII0 00pa3IoB B mcTe?

a) min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity_decrease
3amanue 7

Kaxoit arpuOyT oTBe4aeT 32 MUHUMAJIBHOE YHUCII0 00pa3IoB B y3Jie IS pa3aeieHus?

a) min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity decrease




3anmanue 8
OTMeThTe BEPHBIC YTBEPXKACHUS O BIUSHUU MAPaMETPOB PEIAOIICro IePEeBbs Ha MepeodydeHe

a) UYem mMeHblme 3HadueHHe min_samples_split, TeM MEHBIIIC TCHACHIHS K TIEPEOOYICHHIO

b) UYem mensine 3HageHre min_samples_leaf, TeM MeHbIIIE TEHICHIMS K TIEPEOOYICHUIO

C) UYem MeHbIie IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K EPEOOYICHUIO

d) TnyOuHa mepeBa HUKAaK HE BIHUSET HA €r0O MepeoOydeHHOCTh

e) UYem MeHblle 3HaUCHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIUS K TEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO UCIIONB30BATh IS PEACKa3aHus pazMepa 0J00peHHOr0 KpeauTa 1o 3aJaHHBIM apameTpam?

a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3amanue 10
OTMeThTe BEPHBIC YTBEPKACHHS O ACPEBbIX PEIICHHN.
a) dYeM MEeHbIlie CBOWCTBO gini, TeM OJJHOPO/HEE MPUMEPHI B JTHCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS IUCTHEB, HO HE JUIS y3JI0B

C) CBOWCTBO samples yKka3pIBacT Ha KOJHYECTBO MPHUMEPOB B y3IIe
d) mapametp gini, BO BceX IHCThAX TODKEH UMETh OJJMHAKOBBIC 3HAYCHHUS

OIIK-10.2: Ucnons3yer ocHOoBHBIE | OOyuaromuiics 3HaeT:

METOAbI n TCXHOJIOTHHU

MICKYCCTBEHHOTO MHTEIUIeKTa juisi | - OCHOBHBIE METOJIbI MAIIMHHOIO 00y4eHus, MPOIIECCHl M CEPBUCHI MO 00PaOOTKE JaHHBIX U

PELIeHNs TUITOBBIX 33129 BBIPa0OTKE pelieHnid B 001acTy NpoheCCHOHATILHOM e TeIbHOCTH;
- KOMIUIEKC TEXHOJIOTHYECKUX PEIICHNH, IMUTHPYIOIMI KOTHUTHBHBIE (DYHKIMN YeJIOBEKa U
MO3BOJISIIOINMI  TIPY  BBITIOJIHEHWM 3a/1a4  JIOCTUTATh PE3YJbTAaThl, COIOCTAaBUMBIE C
pe3yJbTaTaMy UHTEIUIEKTYalbHON JIesITeIbHOCTH YeJIOBEKa;

Saganue 11

OTMeThTe BepHBIE YTBEPIKJICHHS O CITy4aiiHOM Jiece

a) uem GOJbIIIE IEPEBHEB B JIECY, TEM JIyUIlle KAYECTBO MPEICKa3aHUs

b) Bpems HacTpoiKK U PABOTHI CITyYAWHOTO Jieca YBEIUIUBACTCS TPOMOPIHOHATHEHO KOJIHYECTBY JAEBEPEB B JIECY.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3aa4 Perpeccuu

d) cnyuaiiHblii lec NPUMEHUM /I PEIICHUS 33124 KIacCHPUKALMN

Banmanue 12
OTMeTbTe BEPHBIC YTBEPKACHHS
a) RandomizedSearchCV Haxoaut aydInyro KOMOHHAIINIO TAPAMETPOB JUIS IePEeBa PEIICHHI
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nydmryl0 KOMOMHALMIO TapaMeTpoOB Ui AepeBa, M3 TeX 3HAYCHHIl MapamMeTpoB, 4TO ObUIH

nepeiaHbl
d) RandomizedSearchCV paer Gonee TouHOe npenckasaunue, yem GridSearchCV

3aganne 13




BLIGepI/ITe n3 CIIMCKa 3a1a4u Knaccn(bm(aunn:

a) pasgenuthb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK 1 COOAK

b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3a[AHHBIM [apaMETPam
C) pasmenuTh rPHOBI Ha CheTOOHBIC U SIOBHUTHIC

d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeThTE BEpHBIC YTBEPIKICHHS

a) B kadecTBe mepeMeHHbBIX i O0YUCHUS AePeBa MOTYT OBITh UCIIONB30BAHBI KAK KOJIHYECTBEHHBIC, TAK U KATCTOPHAIbHBIC
NPU3HAKA

b) epeBsst pemieHuit MOryT peruars 3aa4y KIaCCH(DUKAILME C IPOU3BOIBHBIM YHCIOM KIIaCCOB
€) Yewm meHsIme 3HadeHne min_samples_leaf Tem TouHee OyayT mpeacKazaHUs Ha TPCHHPOBOTHOMN BEIOOPKE
d) UYewm mensnime 3HaueHue min_samples_leaf Tem TouHee 6y My T MpeacKa3aHUs Ha TECTOBOM BBIOOPKE

3aganue 15
Ooyuarorias BeiOopka (X _text, y_test) ato —

a) BrIOopka, Mo KOTOPO HACTPAWBAIOTCS ONTUMANBHBIE TApaMETPHI JepeBa

b) Bribopka, M0 KOTOPOIl OLICHUBAETCS Ka4ECTBO ITOIYYCHHOTO epeBa PeIICHUH

C) BrIOopka, 0 KOTOPOH OCYIIECTBISASTCS BEIOOP HAMITYUIed MOJEIIH H3 MHOKECTBA MOJIeIIeH
d) MHOXecTBO LeNneBbIX 3HAYCHUM ISl TAaHHOTO Habopa JaHHBIX

3amanue 16

[Tpu 0OyueHnn HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJIbIIast
pa3sHUIA MEKIY 3HAUCHUSIMA METPHK HA TPEHHPOBOYHO U TECTOBOM BhIOOPKaX. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogeis nepeodydeHa

b) Pacnpenenenne TaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT pacrpeeeHus B TPEHUPOBOTHOMN
€) Mogens HemooOyUeHa
d) Mogaeip uieanbHO HACTPOCHA

Saganue 17

Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakne U3 npeaioKeHHbIX KOMOWHAIMI HE BBI3OBYT OIIHOKY?

a) Data.iloc[[1,4,5],0:3]

b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]

d) Data[1:5,[1,6]]

3amanne 18

Kaxkue cTpoku mo3BoJIsItOT 0TOOpaTh S MEPBBIX CTPOK Aatadpaiima data (MHIEKCHI MOCe0BaTeIbHOCTD Yrced oT 0 ¢ mmarom 1)

a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B kaxux ciydasx MOXKeT OBITb NCIIONb30BaHa CTyINeHUaTas (PYHKIIMA aKTHBAIHN?

a) Ompenenuth K CbeTOOHBIM HITH HECHEAOOHBIM OTHOCHTCS TPUO?
b) Omnpenenuts kK KaKOMY U3 Tpex KIaccoB (setosa, vercicolor, verginica) oTHocuTcs upuc?




C) Pa3nenuTh TEKCTHI Ha HEHTpPaAbHBIC, HETATHBHBIC U MOJOKHUTEIbHbIC.
d) TIlIpeackasats pa3mep 3apabOTHOI IIATHI CHELHAIKCTA O ONPEACICHHBIM MapaMeTPaM.
e) Pa3ngenuTh U300pakeHUs HA COACPIKAILIIE U HE COACPIKALINE OTKPBITBIH OTOHb.

3amanue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIIICHHAS CyMMa BXOJIOB HEHPOHA (10 UCIIOIb30BaHUS AKTUBAI[HOHHOMN ()YHKITUH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBble 3a1aHUS JIs1 OLIEHKH HABBIKOBOI0 00Pa30BaTeIbLHOIO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yabTAaT:

Kon n HauMeHOBaHHUe
WHJIMKaTOpa JOCTUIKEHUS OO6pa3oBarenbHBIN pe3yabTaT
KOMITETEHIINU

OIIK-10.2: Mcnons3yet OO6yuaromnuiics ymeer:

OCHOBHBIE METOJIBI U TEXHOJIOTUH

HMCKYCCTBCHHOTO MHTEIIIEKTa Ayisi | ~ ATPErHPOBATh, ($unbTpOBaTH, HACTPAMBATH BECa, BHIOUPATH KIacCU(PUKATOPEL,

pelLeHNs THIIOBBIX 3314 Ki1accu(UIMPOBaTh, BU3YaJIH3UPOBATh IaHHBIE, CTPOUTH JIEPEBbS PEIICHHH C
UCIIOJIb30BAaHHUEM SI3BIKOB BHICOKOTO YPOBHS JJIsl PELICHHs HAyYHO-TEXHUYECKUX 3a/1a4 B
obnacTy NpoQeCcCHOHAIBHOM NesTeNbHOCTH;

3amanue 21

Otkpoiite Jupter notebook, cosnmaiite daiin lab2 <pama damunus>.ipyng (Hampumep, lab2 tiuzhna.ipynb), mnoxkirounrte
oubnnoreku numpy u pandas u npouTute aaHHbie U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[Nomyuute pacmpesesieHUe YUCIOBBIX BEINYUH JaTadpeliMa sp HCIOb3Ys 6a30Bble METOIbI BU3yanu3aluu OudanoTexu pandas.

Wmnoprupyiite Oubimorexy Seaborn. Mcmonb3yss uHTepdeiic Ui MOATOHKM PETPECCHOHHBIX MOJENeH K YCIOBHBIM
MOAMHOXECTBaM Habopa JIaHHBIX BBIBEANTE IpaK yCIeBaeMOCTH 110 MaTEMaTHKE U YTCHUIO C Pa3zeIeHHeM I10 MOy.

Bamanue 22

3arpysute Mmoaysiu 6ubnuorek numpay u matplotlib, a Taxxxe moaynu 6udaunoTeku Scikit-learn, HeoOXoaMMBIE I pAOOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBeiii Habop iris. M3y4nTe cTpyKTypy MOdy4eHHOTo Habopa maHHbIX. B HaGope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBIYHOW HAM TEPMUHOJOTHH). KakIOMy 3K3eMIUIIPY COOTBETCTBYET YETHIPE YHCIIOBBIX aTpHUOyTa
(JUMHa YamencTHKa B CM; IIMPHHA YaIISINCTHKA B CM; JUTMHA JIETIECTKA B CM; IIMPUHA JIETIECTKa B cM) U Kitacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBIH HaOOp MO3BOJIET PEMINTH 331ady KiacCU(pHUKalUKM, OTHECEHUS pacTeHUs "HpHc" MUCXOAS U3 LIMPHUHBI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.J. K OTHOMY U3 Tpex KiaccoB. Coznaiite nemoHcTparuBHbId Decision Tree knmaccudukarop,
UCIIONIb3YSl OJHOMMEHHBIH Kiacc m3 Oubmmorexu sklearn m coxpaHute ero B nepemeHHyto dt. [lynst pa3neneHust MHOXKECTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe Meron train test split. OToOpasuTe mNONyYeHHOE AEPEBO pPEUIEHUH Tpaduyecky,
ucnonp3yiite meron plot_tree

3amanue 23

3arpy3urte naHHbIe U3 BCTpoeHHOTo Habopa load digits. /lanHbIe mpencTaBisioT coboit Habop u3 1797 pykonmMCHBIX M300pakeHni
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBIeHa MAaCCUBOM M3 64 3HAYSHH IBETa JJIS KaXIOH sTUeHKH W300paKeHIsI.
OOy4uTe IepeBO PEUICHUI U MOJIYYHTE Mpecka3aHue Ha TECTOBOM BhIOOpKe. Busyanusupyiite mpeacka3aHue, yKaKUTe TOYHOCTh
JUTSL IOJYYEHHOTO JepeBa.




3ananue 24.
3arpy3uTe BCTpOSHHBIN Habop boston.

Habop marnbIX boston mpeacrasiser coboii cioBaps ¢ kimodamu data, target, feature names u DESCR. Kimouy data cooTBetrcTByeT
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 kaxmoii ctpouke 13 uncioBsIx 3HaueHMA. Bama 3amaua HaiiTh onmucanne Kakaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 3T0 ypoBEeHb MPECTYIMHOCTH Ha TyITy HACEICHUS.

INoctpoiitTe nepeBo penieHui, NpencKka3bBalONIee CTOMMOCTD KIWIbS [0 UMEIOINMes JaHHBIM. OOpaTuTe BHUMaHUE, CTOUMOCTD
JKHJTBS - BeJIMYMHA HeTIpephIBHAS, U AepeBo knaccudukanuu DecisionTreeClassifier Ham He momoiinéT. st npeacka3aHus 3Ha9eHUS
1eneBoi (yHKINK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

[TepeGepuTe Bce nepeBbs Ha JaHHBIX boston MO CIETYIOIIUM MapaMeTpaM:
MaKcHMalibHas rryOuHa - ot 2 10 15 ypoBHeii

MHUHUMAaJIBHOE YUCJI0 TPo0 11 pasznenenus - ot 2 1o 10

MUHHMaJIBHOE Yrcio po0 B mucte - oT 1 1o 10

OtoOpasuTe sTydinne napamMeTpsl U JIydllee JepeBo.

3amanue 25.
3arpy3uTe BCTpOSHHBIN Habop boston.

Wzyante ocrampHble aTpuOYTH Kiaccudukaropa. Cozmaiite Mogens RandomForestClassifier ¢ 15 nepeBpsMu U MaKCHMaTbHON
rTyOWHOM paBHOU 5 ypoBHAM ais maHHEIX digits load().

O6y‘II/ITe IMOJYYCHHYIO MOJCJIb. BrimonauTe npeacKasaHue. IlocuuTaiiTe TOYHOCTH (SCOI'G) JUIA J1eca.

VYKaxuTe TpPH CaMBIX BaXXHBIX MapaMeTpa I JEPEeBbEB pEIIeHHH B CO3JaHHOM Jiecy, HCIOJIB3YS, HalpHMep, aTpuOyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuarommiics Baajaeer:

CTpaTETuro JNEWCTBUM s

DElICHNs PUKIAAHBIX 3ajay, | - HABBIKAMHU HATNCAHWSA HEHPOHHBIX CETEH I PELICHHMS HAyYHO-TEXHHYECKHX 3a1ad B
9

HCTIONB3YSI TexHonoruu | 007macTn cBoei nmpodeccnoHanbHOMN NesTENbHOCTH;

HNCKYCCTBCHHOT'O MHTCIJICKTA
- HaBbIKaMH O6yLICHI/I$I MoAeIn C HUCIOJb30BAHMEM HHCTPYMCEHTOB HMCKYCCTBCHHOT'O

HUHTCIIJICKTA.

OIIK-10.2: Hcnonb3yer | ~HABBIKAMH OLECHKH Ka4eCTBA PaOOTHI alfOPUTMA B 3a]a4aX KIACCH(HKALMH U PErPECCHH.

OCHOBHBIC METOABI U TCXHOJIOTUH
HNCKYCCTBCHHOI'O MHTCIIJICKTA JJIA
pC€UICHUA TUIIOBBIX 3a/1a4

1. MWcnonb3yiite ¢ann StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMK 0B6y4aloLWMXCA, KOTOpble He NpoxXoauau
noArotoBuTenbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys meton Implot() BbiBeanTe rpadmKk ycnesaemoct no
MaTeMaTUKe W YTEHUIO C pa3gesieHnem no nony.

2. Wcnonbayiite daiin StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMK 0byyatowmxca, HabpaBLIMX B CyMmMe 3a Tpu
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpegHuii 6ann No matemaTuke
ONA AeByLIeK U IoHOLWEeN B 3aBUCUMOCTM OT YPOBHA 06yYeHus.




Onpenennte, K KAKOMy U3 Tpex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJMHa YallenCcTUKa,
LUMPWMHA YaLlleNNCTUKA, O/IMHA 1IenecTKa U WUpPKHa ienecTka. 3arpysute moaynum bubanotek numpay n matplotlib, a Takxke
moaynn bubnunotekmn Scikit-learn, Heobxoaumble gna paboTtbl ¢ apeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3galiTe AepeBO PeLUEHWU CO CAeayHoWMMN NapaMeTpammn: MakCuManbHan rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNC0 06BEKTOB B iUCTe - 4. OTObpa3uTe NosyYeHHOE AEPEBO peLleHul rpaduyeckm, UCNoNb3ynTe MeTos,
plot_tree. BbinonHUTE NpeACKasaHWe OTHOCUTE/IbHO K1ACCOB, K KOTOPbIM MPUHAZANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepenvte, K KAKOMY U3 TPEX BUAO0B MPUHALNENKUT MPUC NO YETbIPEM YUCIOBbIM NapaMeTpam: AJIMHA YaleaNCTUK],
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paiTe AepeBO peLleHnin co Cneayrowmmmn napameTpaMmm: MakCMMaibHOE KOJIMYeCcTBO Y3108 - 3,
MWHUMaNbHOE YMCIO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasuTe NosyvyeHHOE AEepeBO pelleHui rpaduyeckmy,
ncnonb3ynte metog plot_tree. BoinonHUTe npeackasaHMe OTHOCUMTE/IbHO KAcCoB, K KOTOPbIM NMPUHAA/eKaT AaHHble U3
TECTOBOM BbIGOPKU.

5. Onpeaenute, K KAKOMy U3 Tpex BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moaynm 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier c 10 fepesbamun. BoinonHUTe npeacKasaHune
OTHOCUTE/IbHO K/1AacCOB, K KOTOPbIM MPUHAA/EKaT AaHHble U3 TecToBOW Bbl6OPKK. MocumTaiiTe TOYHOCTL (score) ana
nosy4YeHHOW moaenu.

6. 3arpysuTte moaynu 6ubnmotek numpay u matplotlib, a Takxke moaynu 6ubnmnotekmn Scikit-learn, Heobxoaumble ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3gaiTe n 0byumTe mopenb
RandomForestClassifier c makcumanbHow rnybuHoin aepeBbes - 7. BbinonHUTe npeacKkasaHne OTHOCUTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOW BbIBOPKU. MocumnTaliTe TOUHOCTH (accuracy) gna NoayyeHHOW Moaenu.

7. WmnopTtupyiite Habop paHHbix load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBbIN B Nponopummn 85/15.

Busyanusunpyite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOTO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbiNONHWUTE NpeacKasaHue u
OLEeHWTE ero Ka4yecTso.

8. WUmnopTtupyiite Habop paHHbIX load_digits, copepkawmin 1797 nsobpaxkeHUn pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinoNHWTE NpeacKasaHue u
OLEeHWTE ero KayecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUM MUCKYCCTBEHHOFO HEMpOHa, Ha BXOA AO/XHbl MOAaBaTbCA Beca,

CMeLLeHNe, M 3HaYeHNA BXOA0B HelMpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONBb3YNTE CUTMOUAY:
1
T 1l+4ex
10. Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKLMM UCKYCCTBEHHOTO HEMPOHA, Ha BXOA AO/KHblI NOAABATbCA Beca,
CMeLLeHMe, N 3HAaYEeHUA BXOAOB HelpoHa. B KauecTBe GpyHKLMM aKTUBALLMW UCMONb3YITE rTMNepb0oIMYecKnin TaHreHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIIUXCs K MPOMEKYTOYHOM aTTecCTAlMU
1. HUckyccrBennslit naTeiniekT. OcHOBHBIC MOHATHS NI
2. MamuHHOE 00y4eHue.
3. T'mybGoxkoe oOyuenue.
4. OOyueHwue c yauTenem u 6e3 yauTes.
5. OcHOBHbIE TIOHATHUS aHAIN3A JAaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa JTaHHBIX.
6. MeTO}lOHOFI/I‘IeCKI/Ie IIPUHIUITBI aHAJIN3bI JJaHHBIX.
7. HGHI/I, 9Tallbl, MCTOJbI U TCXHUKHU aHAJIN3a JaHHBIX.
8. OwuibTpanys rpynnupoBKa U arperaius JaHHBIX.
9. Busyanmzanus JaHHBIX.
10. Busyanmzanus naHHbx B Phyton.
11. Busyanu3zauums B Pandas.
12. Bubmuoreku Seaborn u Matplotlib
13. Pemaronue nepeBbsi: OCHOBHBIC TIOHSTHS.
14. 3anmaua kiaccupUKaIHH.
15. JlepeBbs pemenuii. OCHOBHBIC MTapaMeTPhI JepeBa.
16. [epeBo pemicHUi B 3a1a41 PETrPECCHH.
17. Metox OnrkalIMX cocenei.




18. Konuemnmus ciryyaifHoOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. Ycpennenue nporHo3oB.

21. TIpoGnema nepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

23. Mertpuku kadecTBa Mmojenn: Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIHUW aKTHBALNU HEHpPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. Hetiponnas cets.

35. OpmHocnoHAs MOIEND.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBII CIOH, CII0H 1MOABEIOOPKH, TIOJTHOCBS3HEIA CIOMH.
38. LleneBas ¢pyHKUHS.

39. 3anmaum pacnosHaBaHus 00pa30OB.

40. Knaccudukarus oObeKTOB.

41. Tlouck u300paxkeHus 1Mo oopasiry.

3. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueiypy 1 KpUTepU OLeHUBAHUSA
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI PY NPOBE/ICHNU MPOMEKYTOYHOM aTTeCTAUM

KpnTepnn (l)OpMHpOBaHI/IH OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBBIX 3agaHui

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CJIHM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 —90% ot oOuiero 06bEMa 3aJaHHBIX BOIIPOCOB;

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

- OLICHKa «YyIOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOy4aroleMycs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 06111ero 00BEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKa «HEeYy10BJIeTBOPHUTEIbHO» BBICTABISAETCS OOy4aroIeMycs, €ClIM KOJMYECTBO MPaBUIbHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kputepun ¢popMupoBaHusi OIICHOK 1O pe3y/JbTATAM BBINOJHEHUS 3aJaHUH

«OTIAMYHO» — CTABHUTCSA 32 pabOTY, BHIIOJHEHHYIO TIOJIHOCTHIO 0€3 OMIMOOK U HEJTIOYETOB.

«Xopomio» — cTaBUTCS 332 Pa0dOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPU HAJMYUU B HEH He Oosiee OJHOMN
HErpyOoii OIIMOKY ¥ OJTHOTO HeJo4ueTa, He O0Jiee TPeX HEJ0UETOB.

«Y10BJIETBOPHTEIBHO» — CTABUTCS 33 pabOTYy, €Ciii 00YJaIOUIHICs MTPaBUILHO BBITIOJIHII HEe MeHee 2/3
BCeW paboTHl WM JOMYCTHJI HE OoJiee OHOM TpyOOl OMMOKK W ABYX HEIOYETOB, HE Oojiee OqHOM rpy0oil u
oJHOM Herpy0oii ommoOKy, He OoJiee TpexX HErpyObIX OIHMOOK, OTHOM HErpyOOl OMMOKY 1 IBYX HEJJOYETOB.

«Heyn0BJIeTBOPUTEIBLHO» — CTaBUTCS 32 PabOTY, €CIIM YHCIIO ONIMOOK W HEA0YETOB MPEBBICHIO HOPMY
TSl OLIEHKHU «yJIOBJICTBOPUTEIHHO» WM NIPABUIIBHO BBITIOJHEHO MeHee 2/3 Bceit paboThI.

Buowl owubox:

- 2pyoOvle OwubKU: He3HaHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OuwUOKU: HeMOYHOCU YOPMYTUPOBOK, onpedeileHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0ouembl.: HePaAYUOHAIbHbIE NPUEMbL BLINOJIHEHUS 3A0AHUsL, OMOeTbHbIE NOZPEULHOCU 8 YOPMYIUPOBKe
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHUS.

Kpurepun ¢popmMupoBaHusi OLEHOK MO 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3fIelIoB MPOrPaMMbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAIBHBIX MPOOJIEM; MPHOOpEN HEOOXOAUMbIE YMEHHS M HABBIKH, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOTyYCHHBIX 3HAaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK IPU OTBETE,
JIOCTaTOYHO TIOCJIEAOBAaTEIbHO W JIOTHYHO HW3JIaraeT TEOPETHUYECKUH Marepual, JOIyCcKas JIHIIb



HE3HAYMUTEJIbHbIEC HAPYLIECHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHSI 1 HEKOTOPBIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCS B TOM CJIy4ae, KOT/ia CTyJEHT AEMOHCTPHUPYET (pparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeNiOB MPOTrpaMMbl U3Yy4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro CJ1a00 BhIpakeHa CIIOCOOHOCTD K CAMOCTOSATEIIbHOMY aHATUTUYECKOMY MBIIIICHHIO, UMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHUS U HAaBBIKH, JIOMYIIEHBI IpyObIe
omMOKY M HE3HAaHWE TEPMHUHOJIOTMHM, OTKa3 OTBEYATh HA JOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO ISl TOTYHYEHHUS ITOJI0KUTEITLHOM OIICHKH.
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