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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: |B1.0.33.01

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 CTIIQXKUBAIOIIUH CJIOH, cJIoi 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 TIPOMEKYTOUHON aTTeCTAlMU OOYYArOIIUXCsl MMPUBEICHBI B MPUIOKEHHN 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 ucnonbk3obatbess 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 KOHTPOJIS U TPOMEKYTOUHON aTTeCTAI[U1, YKOMILIEKTOBAaHHbIE CIIEIIMAIN3UPOBAHHOI MeOeNbIo U
TEXHHYCCKUMH CPEICTBAMH O0YJIEHIS: MyJIbTUMEIUIHOE 000pYIOBaHHE W/MITH 3ByKOYCHIIMBAIOIIee 000pyI0BaHHE
(cTanmoHApHOE WM TIEPEHOCHOE).

7.3 | [TomereHus A CAMOCTOATENLHON pabOTHI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BOSMOKHOCTBIO ITOIKITIOUEHHS K
cetu "MHTEepHET" M 0OECIIeYeHHEM JIOCTYIA B 3IEKTPOHHYIO HH(OPMAMOHHO-00Pa30BaTEIbHYIO CPEIy YHHBEPCUTETA.

7.4 | [TomerneHus AL XpaHSHHS W IPOPIIIAKTHYECKOT0 00CITY)KUBAHHUS yIeOHOT0 000pyIOBaHHS.

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

[TO: Python, a Taxke ¢ BO3MOXKHOCTBIO TOAKIIOUSHHUS K ceTh "MHTepHET" 1 00ecTIedeHneM JIOCTYIIA B AJIEKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BaTENIbHYIO Cpely YHUBEPCUTETA.
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Hampapnenune moaroToBKy / CieuaibHOCTD
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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 NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA

[lenp mpoMeEXyTOUHOM aTTeCTalii — OLICHWBAHHE NMPOMEKYTOUHBIX M OKOHYATENIbHBIX pPEe3yJIbTaTOB
oOydeHUss TIO [JUCHUIUIMHE, OOECIEUYMBAOIINX JIOCTIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS
00pa3oBaTeNbHOM MPOrpaMMBI.

@DopMBbI TPOMEKYTOUHOM aTTeCTAIUH:
ouHast (opma oOy4yeHus 7 ceMecTp-3adyer

3aouHas popma o0ydueHus 5 Kypc 3ader

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B [Ipouecce 0OCBOCHUSA TUCIHHUILIMHBI

Kon HWHIANKATOpa JOCTUKCHUA

Kon n HanmeHoBanue KOMIICTCHIIUH
KOMIICTCHIIMH

VYK-1: CriocoOeH oCyIIeCcTBIATh KPUTHYECKUI aHaIM3 MPOOIEMHBIX CUTyalnii Ha OCHOBE
CHCTEMHOT'O IT0JIX0/1a, BBIPA0aThIBATh CTPATETHIO ISHCTBUN

VK-1.3: BeipabateiBaer
CTpaTeruio AeUCTBUM 1Jis
peLIeHus IPUKIAJHBIX 3a1ad,
UCTIONB3Ysl TEXHOJIOTHU
HCKYCCTBEHHOTO MHTEILIEKTa

OIIK-10.2: Ucnonp3yeT
OCHOBHBIE METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTA JUIS
pELICHHS THUITOBBIX 337124

OIIK-10: CriocobeH GpopMyIHpOBaTh U pPelIaTh HAYYHO-TEXHUIESCKHE 3a/1a9l B 00IaCTH CBOCH
npo¢ecCHOHANBHON NeSTeIbHOCTH

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

Ko/1 1 HanMeHOBaHHE HHANKATOPA OueHouHbIE
Pe3ynbTarhl 00yYeHHs 10 AUCIUILTHHE
JIOCTHYKEHUS KOMIIETEHIIHH MaTepUabl
YK-1.3: BripabateiBaer ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PCIICHNA NPUKIANHBIX 3319, | - gpaccupuKaudi — 3a4ad, pellaeMblXx — MeToAamu | Bompocsl (Nel -
MCTIONE3YSl  TEXHONOIMH  HCKYCCTBEHHOTO | piekyCCTREHHOTO HHTENTEKTA; Nel0)

HHTCIICKTa -METPHUKH OIIEHKH KaueCTBa MOJIENEH U aJIrOPUTMOB;

OO0yvaronuiics yMeeT:

BBIOpaTh IMOAXOMSIIYI0O METPUKY /IS OLEHKM KadectBa | 3ajmanus 7-10

MOJCJIN U AJITOpUTMA.

OO6yyarouuiicst BiajeeT:

HaBbIKaMH OIICHKH Ka4€CTBa pa6OTBI aJIropurMa B 3aavdax 3aZ[aHI/I$I 7-10

KJIacCH(MKAIMU U PErPECCHH.

OI1K-10.2: Hcnosp3yeT OCHOBHBIC METOIBI
1 TEXHOJIOTUH MCKYCCTBEHHOTO WHTEJUICKTa
JUTSL PEIIICHUS THITOBBIX 3a]a4

OOyyaronuiics 3HaeT:

- OCHOBHBIE METOJbI MAIIMHHOTO OOy4YeHMs, MPOIECCH U
CEpBUCH IO 00pabOTKe MAHHBIX W BHIPAaOOTKE pemIeHUH B
oGuacTu mpodecCHOHaTBHON AESTEIBHOCTH;

- KOMIUIEKC TEXHOJIOTHUECKUX PEIICHUH, UMUTUPYIOIIUI
KOTHUTHBHBIE (YHKIMH YeJOBEKa M MO3BOJISIONMHA NpH
BBINOJIHEHUH 3324 JOCTUraTh Pe3yNbTaThl, CONOCTaBUMBIE
C  pe3ylbTaTaMU  HUHTEIJIEKTYalbHOM  JESITEIbHOCTH
4eJI0BEKa;

Bonpocsl
Ne20)

(Nell -

OO0yJaroumiicss yMeeT:

- arperupoBarb, (UIBTpOBaTh, HacTpauBaTh Beca,
BBIOMpATH KJ1accu(pUKaTOPHI, KJIacCHU(HUIINPOBATH,
BU3YAJIM3UPOBATh JaHHBIE, CTPOUTH ICPEBBS PEUICHUN C
WCTIONB30BAaHUEM SI3BIKOB BBEICOKOTO YPOBHS JUIS PELICHUS
HayYHO-TEXHHUYECKUX 3a/1a4 B 00J1aCTH MPOPeCCHOHATBHON
JIESITETTPHOCTH; HABBIKAMH HATHMCAHHS HEHPOHHBIX CETEH
JUISL pELIEHUS] HAYYHO-TEXHUYECKHX 3314 B 00J1aCTH cBOEH
npodeccHoHAILHOM e TeIbHOCTH;

3amanus
Ne25)

(Ne21




- HaBbIKAMM OOY4YEeHHS MOJAENM C HCIIOJIb30BaHUEM
WHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIUICKTA.
OOyuaronuiicst Bjageer: Bamanus (Ne 1- Nel0)
- HaBBIKAMH HAllMCAHUS HEWPOHHBIX CETEil AUl pelieHUs
HAyYHO-TEXHHYECKMX  3amady B o0mactu  cBoel
npodeccroHaBHOM e TeIbHOCTH;

- HaBbIKAMM OOY4YEeHHS MOJAENNM C HCIOJIb30BaHUEM
MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 ClIeayromuX Gopm:
1) cobecenoBanue;
2) BeinonHeHue 3aganuii B OMMOC YHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA HJIN WHbIEe MATePHAJIBI 151 OLleHKU 3HAHMII, YMeHH i, HABBIKOB
U (WJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YyIOLIUX YPOBEHb ¢(POPMUPOBAHHOCTH KOMIIETECHIIUH

2.1. TunoBble BONpPOCHI (TeCTOBBIE 3ajaHus1) /IJIsA OLIEHKH 3HAHMEBOT0 00Pa30BaTeIbHOTO pe3yJibTaTa

[TpoBepsiembiii 00pa3oBaTENbHBINA PE3yIbTAT:

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA

O0pa3oBaTeNbHBIN pe3yNbTaT
JIOCTHXCHUS] KOMITETCHIINN

VYK-1.3: BripabateiBaet crpareruto | OOy4arONIHMIACs 3HAET:

JIeMCTBHM IS PEIICHHS | - KNaccMbMKALMIO 33434, PELUAEMbIX METOAAMM UCKYCCTBEHHOTO MHTE//EKT];
NPUKIAAHBIX  3a/a4, HCIOJL3Ys | -METPUKM OLLeHKM KayecTsa Mojieneit u anropuTmos;

TEXHOJIOTHU HCKYCCTBEHHOTO

HMHTEJUIEKTa

3aganue 1

MammHHOe 00y4eHne —

a) crHeuuaIM3upPOBAHHOE MPOrpaMMHOE pelleHre (MM HAbOp pelleHuil), KOTOPOe BKIIFOYAET B ceOs BCe MHCTPYMEHTBI JUIs
M3BJICYCHUSI 3aKOHOMEPHOCTEHN U3 CBHIPBIX TAHHBIX

b) osra rpynmuposka 00bexToB (HabmoneHuii, COObITHIT) HA OCHOBEJAHHBIX, OMMCHIBAIOIIUX CBOMCTBA OOBEKTOB

C) Habop JaHHBIX, KaXKIas 3aIKCh KOTOPOTO MPEACTABISAET CO00M yueOHbINH MPUMED, COAEPIKAIIUM 3aJaHHbIH BXOJHOM HaGOP
JIAaHHBIX, U COOTBETCTBYIOILUN €My IIPaBUJIbHBIN BBIXOJHOM pE3yJIbTaT

d) mompasmeneHHe WCKYCCTBEHHOTO MHTEIUICKTA M3YYAIONMIMA METOJBI MIOCTPOCHHUS AITOPHUTMOB, CIIOCOOHBIX 00yJIaThCsl Ha
JTAHHBIX

3aganue 2
Cpenu npeuIoxKEeHHBIX 33/1a4 MAIIMHHOTO 00YYEeHUS YKKHUTE 331a4d PErpeccuu
a) Ilowck HeraTMBHBIX OT3BIBOB Ha (DMIIBM HA CaiiTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpaimu cama
c) IlpenckasaHue cpoka OKyNaeMOCTH IIPOEKTA
d) Ilpencka3zaHue prIHOYHOH CTOMMOCTH KBapTHPEI
e) Ilouck MOLIEHHMYECKUX TPAH3AKIIU

3amanne 3
K 6ubimoTexam ananu3a ganHbX B Python oTHOCsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakue u3 nepednciieHHBIX KOMaH][ BEpHYT JaHHbIe U1t Poccun u 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCS HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BaphUaHTOB. OLICHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alropuT™Me ciydaiHoro seca - Random Forest
a) UroroBbIM mpeacKa3saHHEM MO/ICNH SBJISCTCS MPEeACKa3aHHe CIy4aHoOro AepeBa
b) Tlapamerpsl ams kaxkmoro aepesa (ry6HHA, MUHAMATBHOE YHUCI0 0OPA3IOB B JIUCTE U T.[.) BEIGHPAIOTCS CITy4aitHO
€) Kaxmoe nepeso B jecy mojydaet CiydaifHbli MoqHAO0p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CIyYaiHBIM 00pasoM
e) Ilpenckasaxue MOIeNH - yCpeIHEHHBIC IPEICKa3aHMs JCPEBHEB

3amanue 6
Kakoii aTpuOyT 0TBE4aeT 32 MHHHMAJILHOE YUCIIO 00pa3loB B ucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amaunue 7
Kakoit aTpu0yT oTBe4aeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiiCHIs?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeThTe BEpHBIC YTBEPXKACHUS O BIMSHHUU ITapaMeTPOB PEIAOLIEro IepeBbs Ha NepeodydeHune
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHINS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TIEPEOOYUCHHUIO
C) UYewm MeHbIle TIyOHHA JepeBa, TEM MEHBIIEC TEHACHIHS K MePeOOyICHHIO
d) TI'myOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaYeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYYCHUIO

3aganue 9

Kaxkoi I(J'IaCCI/I(l)I/IKaTOp HGO6XOZ[I/IMO HCIOJIb30BaTh IJIA MPEACKA3aHUA pasMepa OZ[O6peHHOFO KpeauTa 10 3a/laHHbIM r[apaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTe BepHBIE YTBEPIKJICHHS O JEPEBBIX PELICHUI.
a) YeM MeHbIlle CBOUCTBO gini, TeM OJHOPOIHEE MPUMEPHI B JTUCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO IUIs IMCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37e
d) mnapametp gini, BO BCEX JIUCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-2.3: Hcmomp3yer ocHOBHbIE | OOyyarommuiics 3HaeT:

METObI u TEXHOJIOTUH | - OCHOBHBIE METOJIBI MAIlIMHHOTO O0YYeHUs, IPOLECCH U CEPBHUCHI IO 00paboTKe JaHHBIX U
HCKYCCTBCHHOTO HHTEIUIEKTA MJ | BeIpaOOTKE pElICHUH B 00JacTH MpodecCHOHABHON ACATEIIEHOCTH;
pCHICHMS TUIIOBBIX 3a/1a4 - KOMILJICKC TEXHOJIOTHYCCKUX PEIICHIH, IMUTHPYIOIIUI KOTHUTHBHBIC ()YHKIINU YeJIOBEKA

MO3BOJISIIOIIMKA TIPY  BBITIOJIHEHWW 3aJad  JOCTUTATh pPE3yJbTaThl, COMOCTaBUMBIE C
pe3ynbTaTaMu MHTEIJICKTYaIbHOU JAeSITeIbHOCTH YEJIOBEKA,

3amanwe 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITyd9aifHOM Jiece
a) uem GOJbIIIE IEPEBHEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKA3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITyYallHOTO Jieca YBEIUYMUBACTCS MPOMOPLHOHANIBEHO KOJIMYECTBY ACBEPEB B JIECY.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupHUKaIuu

3ananue 12
OTMeThTE BepHBIC YTBEPIKICHHS
a) RandomizedSearchCV Haxoaut aydInyr KOMOHHAIINIO TAPAMETPOB JUIS IePEeBa PEIICHHI
b) RandomizedSearchCV paGoraer Grictpee, yem GridSearchCV
€) GridSearchCV HaxomuT Jydllyr0 KOMOHHAIMIO IIapaMETPOB U JIEpEBa, M3 TEX 3HAUYEHWM MapaMeTpoB, YTO ObLIM
nepeansbl
d) RandomizedSearchCV naer Gosee TouHoe npeackasanue, yeM GridSearchCV

3amanue 13




Bri0Oepure u3 cnucka 3a/1auu KilacCU(QHUKAIIH:
a) paszgenuts o Gororpaduu KUBOTHBIX Ha KOIIEK U cOOaK
b) mnpexackasath CTOMMOCTH KBaPTHPBI MO 33aHHBIM MTApaMETPaM
C) paszmenuTh rpUObI HA CheTOOHBIC U STOBHUTHIC
d) crpynmupoBaTh TEKCTHI IO KX IMOIMOHATBHON OKpacKe

3amanue 14
OTMeTbTe BEPHBIC YTBEPIKACHHS
a) B kadecTBe mepeMeHHBIX I OOYUCHUS IepeBa MOTYT OBITh UCIIOB30BAHbI KaK KOJMUECTBEHHBIC, TAK U KATETOPHAIbHBIC
NpPU3HAKA
b) JlepeBss pelieHuit MOTYT periaTh 3aa4y KJIaCCU(PHKAIUH C IPOU3BOILHBIM YHCIOM KJIaCCOB
€) Yewm memnblie 3Hauenne min_samples leaf Tem Tounee OyayT mpeacKa3aHUs HA TPEHUPOBOYHOM BBIOOPKE
d) Yewm menbiie 3Hauenne min_samples leaf Tem Tounee OymyT npeackasaHus Ha TECTOBOM BBIOOPKE

3anganue 15
Ooyuaromias BeiOopka (X _text, y_test) ato —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAJIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOJYUYECHHOTO epeBa PEIIeHuMi
C) BrIOopka, 0 KOTOPOH OCYIIECTBIIASTCS BEIOOP HAMITy4IIeld MOJETIN U3 MHOXKECTBA MOIeeit
d) MHOXecTBO LeNneBbIX 3HAYCHUH JUTs TaHHOTO Habopa JaHHBIX

3aganue 16
[Tpu 0OyueHNn HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJbIIast
pa3HHUIIA MKy 3HAUCHUSIMH METPHUK Ha TPEHHPOBOYHOM M TECTOBOH BBIOOPKaX. O 4eM 3TO MOXKET FTOBOPHUTH?

a) Mogenp nepeobyyena

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIPE/ICTICHHS B TPCHUPOBOIHOMN

€) Mogaenpb Hemo000yUYeHA

d) Mogenp uaeansHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeyio)xKeHHbIX KOMOMHALUI HEe BBI30BYT OMINOKY?
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]]

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)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT ObITh UCIIOJIb30BaHA CTyNEHYaTass (GYHKIMS aKTHBALMN?
a) OnpenenuThb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IPpU0?
b) Omnpenenurs kK KakOMy U3 TpeXx KJIAaccoB (setosa, vercicolor, verginica) OTHOCHTCS HpHC?
C) PaS}IeJ’[I/ITB TEKCThI Ha HeﬁTpaHBHBIe, HETraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TlIpezackasats pa3mep 3apabOTHOM TIATHI CHIEITHAIHCTA MO OTIPEACIICHHBIM apaMeTpaM.
e) Pasgenuts n300pakeHus Ha COJEPIKAIIME U HE COJEPIKAIIUE OTKPHITHINA OrOHb.

3amanue 20
Kakoe 3HaueHME MOXKET UMETH B3BEIICHHAS CYyMMa BXOJIOB HEHPOHA (/10 UCTIOIE30BaHMS aKTUBAITMOHHOHN ()YHKITU)
a) [-11]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBble 3aJaHUs /151 OLIeHKH HABBIKOBOI0 00Pa30BaTeJILHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

Kon n nanmeHnoBanue
HWHIUKATOpa TOCTHKEHUS OO6pa3oBaTenbHBIN pe3yabTaT
KOMIIETCHIINN




OI1K-2.3: Ucnonb3yeT ocHOBHBIE | OOyJaromumiics ymeer:

METOMBI ¥ TEXHOJIOTHU - arperupoBaTh, (GUIBTPOBATH, HACTPANBATH BeCa, BEIOMPATh KIaCCH()UKATOPHI,
UCKYCCTBEHHOI'O MHTEIUIEKTA I | KIIaCCH(UITIPOBATD, BU3yaTH3NPOBATH JaHHBIE, CTPOUTD AEPEBHSI PEIICHUH C
peIIeHNs TUIIOBBIX 3a/1a4 WCIIOJIE30BAaHUEM SI3BIKOB BEICOKOTO YPOBHS JJIS PEIICHU HAYyIHO-TEXHUIECKUX 3a7ad B

obnactu mpodeccnoHaIbHOM IEATEIBHOCTH;

3amanne 21

Otkpoiite Jupter notebook, cosnmaiite daitn lab2 <pama dQamunus>.ipyng (aanpumep, lab2 tiuzhna.ipynb), noaxmrounte
6ubmmoTekn numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4unTe pacnpeneneHne YUCIOBBIX BEIHYHMH AaTadpeliMa Sp UCTIONb3ys 0a30BbIe METO/IbI BU3yalu3auun Oubinorexu pandas.
Wmnoprupyiite O0ubimortexy Seaborn. Mcmonmbs3ys uHTEepdeic I8 TNOArOHKM PETPECCHOHHBIX MOJIENeH K  YCIOBHBIM
MOAMHOXECTBaM Ha0bOpa JaHHBIX BBIBEANUTE IpadUK yCHeBaeMOCTH 110 MaTEMaTHKE U YTCHUIO C pa3zeeHHeM I10 MoJy.

3amanue 22

3arpysure Moaynu 6ubnrorek numpay u matplotlib, a Taxxkxe moxynm Oubmmortexu Scikit-learn, HeoOxoauMBbIe TSI pabOTHI C IPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsIit Ha0Op iris. M3ydaure cTpyKTYpy TOdy4eHHOTO Habopa maHHBIX. B Habope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBHIYHOW HAM TepMHUHOJIOTHH). KakaoMy 3K3eMIUIIpPYy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(mMHA YameNnrucTHKa B CM; IIMPHHA YallleINCTHKA B CM; ITMHA JIETIECTKa B CM; ITUPUHA JIeTIecTKa B ¢M) U Kiacce ('setosa’, 'versicolor',
'virginica'). T.e. naHHBI HaOOp MO3BOJISIET PEMINTH 33/auy KiacCH(HKaIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JICTIECTKOB, JIIMHBI YalICIUCTHKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosnmaiite nemoncTpaTuBHbIi Decision Tree kiaccudukarop,
UCIIONBb3Ysl OJHOMMEHHBII Kiacc 3 Oubnmorexu sklearn m coxpanute ero B nepemeHHylo dt. J[ns paspeneHus MHOXXecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe MeTon train test split. OToOpasuTe mNONydYeHHOE AEPEBO PEUICHUH rpaduyecky,
ucnonp3yiite meton plot_tree

3aganue 23

3arpy3urte JaHHBIE U3 BCTpOoeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop w3 1797 pyKONHMCHBIX M300paKeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HAYCHMH IBETa JUIA KaXXIOW SYCHKH M300paKCHUSI.
OOyunTe nepeBo peUIeHUH U MOTyInTe MIPEACKa3aHe Ha TeCTOBOH BeIOOpKe. Busyammsupyiite npenckasanne, yKaKUTe€ TOYHOCTh
JUISL TIOJTY9I€HHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

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

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

B kaxmoii ctpouke 13 4nciioBrIX 3HaUeHWA. Bama 3amada HaliT ommucanne Kakaoro u3 Hux. Tak mepBoe 3HaueHue (6.3200e-03
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

[octpoiiTe nepeBo pemieHwid, MpeAcKa3bpIBAIOIIee CTOMMOCTD JKIIIbS [0 UMEIOIIUMCS TaHHBIM. O0paTuTe BHUMaHUE, CTOUMOCTh
JKUITBS - BEJIMYMHA HETIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momoin€T. s mpeackasanus 3HAYCHUS
HeneBoi (yHKIMK HYXHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha JaHHBIX bOSton IO CIEAYIOLIUM ITapaMeTpaM:

MaKCUMaJbHasg ITyOuHa - T 2 10 15 ypoBHeif

MUHHMMAJIBHOE YHCII0 TIpo0 A7 paszaeneHus - ot 2 o 10

MUHHMMAaJIBHOE YHCII0 Tpo0 B ucte - oT 1 10 10

OTto6pazuTe TydiIve mapaMeTpsl U JIydinee 1epeBo.

3amanue 25.

3arpy3uTe BCTpOSHHBIN Habop boston.

Wzyuure ocranbHble aTpuOyThl Kiaccudukaropa. Cosnpaiire monens RandomForestClassifier ¢ 15 nepeBbsiMu 1 MakCUMalIbHON
riryOrHON paBHO#H 5 ypoBHIM aiist nanHbIX digits load().

OOyumnrTe mosy4eHHYI0 Moielb. BeimonanTe npeickasanue. [TocunTaiite TOUHOCTH (Score) Ui Jeca.

VYKaxuTe TpPH CaMBIX BaXXHBIX IapaMeTpa U1 JEPEeBbEB pEIICHHH B CO3JaHHOM Jiecy, HCIIOJIB3YS, HalpuMep, aTpulyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuaromuiics BJiajieeT:

CTpaTeruro JICI\/'ICTBI/Iﬁ JUIA - HaBBIKAMH HAITMCAHUS HGprOHHBIX ceTen A pEUHICHUSA HAYYHO-TEXHUYECCKHUX 3adad B
pelieHMs  NPUKIaIHBIX  3a1ad4, | obmacTu cBoei mpodeccHoHaIBHON AEATeIbHOCTH;

HCIIOJIb3YS TCXHOJIOTUHU | - HaBbIKAMU 06y‘{eHI/I$I MOACIN C HCIIOJb30BAHUEM HHCTPYMEHTOB HCKYCCTBCHHOTO
HNCKYCCTBCHHOI'O MHTCJJICKTA HUHTCIIJICKTA.

-HaBBIKaMH OLIEHKH Ka4ecTBa pabOTHI JITOPUTMA B 331a4axX KJIACCU(PUKAINH U PErPECCUH.
OIIK-2.3: Hcnonp3yeT OCHOBHEBIE
METO/IBI u TEXHOJIOTHH
MCKYCCTBEHHOTO HMHTEJUICKTA JUIs
peLIeHHUs TUIIOBBIX 33/1a4

1. Wcnonbsyiite ¢aiin StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM 0BYYalOLLMXCA, KOTOpPble He NPOXoAuu
noArotoBuTesIbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)




60nbLlie 90 6annos. Umnoptupyinte Bubanoteky Seaborn. Mcnonbsys metoa Implot() BbiBeanTe rpadmK ycnesaemoct no
MaTeMaTUKe W YTEHUIO C pa3gesieHnem no nony.

2. MWUcnonb3syiite dpann StudentsPerformance.csv. BbiBeguTe CTPOKM € AaHHbIMM 0by4atowmxca, HabpaBLIMX B CyMme 3a TpU
Tecta 6bonbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ANA AeByLIeK U IoHOLWEN B 3aBUCUMOCTM OT YPOBHA 0byYeHus.

3. OnpeaenuTte, K KAKOMy U3 TPexX BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApamMeTPaM: AJIMHA YalleNnCTIKa,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumblie ana pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3pgaliTe AepeBO peLleHWid Co cneayoWwuMmm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNCI0 06BEKTOB B ncTe - 4. OTOO6pa3nTe NOYy4EHHOE AEePEBO PELLUEHUI rpadrUyecKn, UCNONb3YNTE METOL,
plot_tree. BbiInonHUTE NpeACcKa3aHWe OTHOCUTE/IbHO KACCOB, K KOTOPbIM NPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepenute, K KAaKOMY U3 TPEX BUA0B MPUHALNENKUT MPUC NO YETbIPEM YUCIOBLIM MapaMeTpam: AJMHA YaLleNCTUK],
LWMPMHA YaLLeNNCTUKa, 4/IMHA IeNecTKa U LWMPKWHa ienecTKa. 3arpysute mogyam 6ubnmortek numpay u matplotlib, a Takxke
Mmoaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3galiTe AEPEBO PELLEHNI CO CAEAYIOLWMMM NApaMeTPaMmn: MaKCMMaAIbHOE KOMYECTBO Y3/108B - 3,
MWHUMaNbHOE YnCio O6BEKTOB Ans pasgeneHua nucta - 6. OTobpasnTe NosyvyeHHOE AEpPeBO pelleHnit rpaduyecky,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTE/IbHO K/1AacCcoB, K KOTOPbIM NPUHAA/eKaT aHHble U3
TECToBOM BbIBOPKU.

5. Onpeaenute, K KAKOMy U3 Tpex BMAOB NMPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NApameTpam: AJIMHA YallennCcT1Ka,
LWMPMHA YaLIeNNCTUKa, 4/IMHA IeNecTKa U LWWPUHa enecTKa. 3arpysute moayav 6ubnmorek numpay u matplotlib, a Takxe
moaynu 6ubnuotekn Scikit-learn, Heobxogumbie ana paboTbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosnHUTe npeackasaHune
OTHOCUTE/IbHO KNAcCoB, K KOTOPbIM MPUHAZNeXaT AaHHble U3 TecTOBOM BbIGOPKU. MocunTaiiTe TOYHOCTb (score) ans
nosly4eHHoU moaenu.

6. 3arpysute mopynu 6ubavotek numpay u matplotlib, a Takxke mogynu 6ubavotekmn Scikit-learn, Heobxoaumble ana
paboTtbl ¢ apesBom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe n 0byunuTe mopenb
RandompForestClassifier c makcMmanbHoW rnybuHol aepeBbeB - 7. BbiNONHUTE NpeacKa3aHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NoSyYeHHON Mmogenu.

7. WmnopTtupyite Habop paHHbix load_digits, cogepkawmin 1797 nsobpakeHnin pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN 1 TECTOBLIN B Nponopuun 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX CIOEB: BXOAHOIO, CKPbITOFO U BbIXOAHOTO. BbINOAHUTE NpeacKasaHue u
OLEHWTE ero KayecTso.

8. WmnopTtupyiite Habop gaHHbIX load_digits, cogepskawmin 1797 nsobpaxkeHnn pykonucHbix undp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOUHbIM M TECTOBLIN B Nponopumm 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPLITOrO U BbIXOA4HOTO. BbiNoNHWUTE NpeacKkasaHue u
OLEHWTE ero Ka4yecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUM MUCKYCCTBEHHOFO HEMpOHa, Ha BXOA AOJXHbl MOAaBaTbCA Beca,

CMeLLEeHWNE, M 3HAaYEHWs BXOA0B HelipoHa. B KauecTBe GpyHKLMM aKTUBALMU UCMONb3YIATE CUTrMOUAY:
A= 1+e™>

10. Hanuwwute knacc Neuron, BbINOAHAOWMIA GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCA Beca,

CMeLLeHMe, N 3HAaYEeHUA BXOAOB HelpoHa. B KauecTBe GpyHKLMM aKTUBALMW UCMONb3YITE TMNepb0oIMYecKnin TaHreHC:

2
than(z) = m -1

2.3. IlepeyeHb BONPOCOB JIs MOATOTOBKH 00Yy4YalOIIMXCH K IPOMEKYTOYHOM aTTecTaluu
1. MHWckycctBennblit nuaTeIeKT. OCcHOBHBIE TIOHATHS V.
2. MamuHHOE 00y4eHue.
3. T'mybGoxkoe oOyuenue.
4. OOyucHHE C YIUTEIIEM U Oe3 YUUTEIIs.
5.  OcCHOBHBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00Pa0OTKA TAaHHBIX.
6. MeTononornyeckue NPUHIIMITEl AHATU3bI JaHHBIX.
7. Llenwm, 3Tambl, METOABI M TEXHUKH aHATN3a JaHHBIX.
8. OwuibTpanys rpynnupoBKa U arperaius JaHHBIX.
9. Bwusyanuzauus JaHHBIX.
10. Busyanmsamus naHHbix B Phyton.
11. Busyanmzanus B Pandas.
12. bubmmoreku Seaborn u Matplotlib
13. Pemaronue nepeBbsi: OCHOBHBIC TIOHSTHS.
14. 3anmaua kiaccupUKaIHH.
15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.




16. JlepeBo perieHHH B 331241 PErPECCHH.

17. Meron 6mmKalInX coceei.

18. Konuemnmus ciryyaiiHoOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. YcpemHeHHe IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

23. Merpuku kauectBa Mojenu: Precision, Recall, F1 score.
24, Tectupoanue ROC AUC.

25. HetipoHHbIe ceTH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBAIUU HEHpPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKE.

32. CroxacTH4YeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas ceTs.

35. OpmHOcnOHAs MOIEND.

36. CmepTouHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBIIi CIIOH, CII0H NOABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast QyHKIHS.

39. 3anmaum pacnosHaBaHus 00pa3OB.

40. Knaccudukarys oObeKTOB.

41. Tlouck u300paxkeHus Mo oopasiry.

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI NPH NPOBEJICHNH NPOMEKYTOYHOM aTTecTAUM

KpuTepnu (l)OpM]/IpOBaHI/IH OILICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBLIX 3agaHui

- OIECHKA «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CIHM KOJIMYECTBO IPAaBHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOMIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHUTEJIBHO» BBICTABISECTCS OOYYaIOMIEMYCs, €CIM KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % oT 061ero o0bEMa 3aaHHbIX BOIIPOCOB,;

- OIICHKA «HEYAOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYUYAIOIIEMYCsl, €CIH KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMA 3aJaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi OEHOK 10 pe3yJIbTaTaM BBINOJIHECHHUSA 3aJaHUIT

«OTIAMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOTHEHHYIO ITOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.

«Xopomuo» — cTaBUTCs 32 PabOTy, BBIINOJHEHHYIO MOJHOCTBIO, HO IIPU HAJMYUU B HEl He Oosee OHOM
HerpyOoil omrOKM U OTHOTO HeloueTa, He 0oJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCSA 32 padoTy, eci 00ydarouuiics MpaBUILHO BHIMOJHIWI HEe MeHee 2/3
BCEW paboTHI WM JOIMYCTUI HEe OoJiee OJHOW TpyOoOi OIMMOKK U JBYX HEIOYETOB, HE Ooyiee OHOM TpyOoit u
oJHOH Herpy0oil ommoOKy, He OoJiee Tpex HerpyObIX OLIMOOK, OTHOM HErpyOOi OMMOKY U JBYX HEJJOYETOB.

«Heyn0BJIeTBOPUTEIBLHO» — CTaBHUTCS 32 PadOTY, €CIIM YHCIO ONIMOOK W HEAOYETOB MPEBBICHIO HOPMY
JUIs1 OLIEHKHU «yJIOBJIETBOPUTEIHHO» WM MTPABUIIBLHO BBHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowt owubox:

- 2pyOvle OwubKU: He3HaHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUE NPUEMO8 pPeleHUs 3a0ad,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHAIbHBIL 8b100D X00A PeueHUsl.

- He0ouemyl: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.

Kputepun ¢popmMupoBaHusi OlleHOK 1O 324eTy

«3a4TeHo0» — CTYJCHT JAEMOHCTPHPYET 3HAHUE OCHOBHBIX Pa3/IeJIOB IPOTrPaMMbI H3y4aeMOro Kypca: ero
0a30BBIX TOHATHH W (yHAAMEHTAIBHBIX MPOOJIeM; MPUOOpenT HEOOXOAWMBbIE YMEHHUS M HABBIKH, OCBOHMII



BOIPOCHI MPAKTUUYECKOTO MPUMEHEHHUSI TOTYUSHHBIX 3HAHUM, HE AOMYCTUI (aKTUYECKUX OIMIMOOK MPU OTBETE,
JIOCTAaTOYHO IIOCJIEIOBATEIbHO W JIOTMYHO M3JaraeT TEOPETUYECKH Marepuan, JOIMycKas JHUIIb
HE3HAYUTeNIbHbIE HapYIICHHUs OCIEeI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBHICTABIISICTCS B TOM ClIydae, KOTJa CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeNIOB MPOrpaMMbl U3y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PYHIAMEHTAIBHBIX IpobiieM. Y
HK3aMEHYEeMOro CJ1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY aHAJTUTUYECKOMY MBIIIUICHUIO, HMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOIMMbIe YMEHHS M HAaBBIKH, JOIMYIICHBI TPyObIe
omKnOKM M HE3HAHWE TEPMMHOJIOTMH, OTKa3 OTBEYATh HA JIOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJI0KUTEITLHOM OIICHKH.
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