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1. LIEJIM OCBOEHMUS AUCLUILINHBI (MOIYJIST)

1.1(OBnagenue cTygeHTaMH OCHOBHBIMH METOAAMH MAaLlIMHHOTO O0YYEHHUS, OTy4eHHE HABBIKOB IIPOTPAMMHPOBAHUS THIIOBBIX
ITOPUTMOB B 00JIaCTH UCKYCCTBEHHOT'O MHTEIUIEKTA M aHAJIN3a ITOJIyYEHHBIX Pe3yJIbTaTOB

2. MECTO JUCHHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOT'PAMMBbI

Iuk (pazzen) OIT: [51.0.35.01

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAyJist)

OI1K-10 CniocobeH GpopMyarpoBaTh U peniaTh HAy4HO-TEXHHUYECKHE 3a7a4ll B 001acTH CBOeH podecCHOHaIbHOM NesITebHOCTH

OIIK-10.2 I/ICHOJ'II)SyeT OCHOBHBI€ METOJbI U TEXHOJIOT'NHU NCKYCCTBCHHOI'O MHTCJIJICKTA JUIsl PCIICHUS TUIIOBBIX 3a/1a4

YK-1 CnocoGeH ocylecTBISITh KPUTHIECKUIT aHATN3 TPOOJIEMHBIX CUTYallMii HA OCHOBE CHCTEMHOTO TI0OAX0/1a, BEIpaOaThIBaTh
CTpaTeruio AeHCTBUI

YK-1.3 BI;Ipa6aTLIBaCT CTpAaTeruro I[eflcTBPII?I JUISL pCIICHUA MPUKIIaAHBIX 3a/lad, UCIIOJIb3Ys TEXHOJIOTUU UCKYCCTBECHHOI'O MHTEJIJICKTA

B pe3yabTaTte ocBOeHHS JMCHUILUIAHBI (MOLYJIs1) 00yYaIOIMIics TOIAKEH

3.1|3narth:

3.1.1|knaccudukanyro 3a1a4, pemacMpIX METOJAMH UCKYCCTBEHHOTO HHTEIUIEKTA;

3.12 “METPUKHU OLICHKHN KaueCTBa Moﬂeﬂeﬁ " aJITOPUTMOB;

3.1.3|- oCHOBHBIEC METO/IbI MAITHHHOTO O0YYEHHS, POIIECCHI i CEPBUCHI IO 00pabOTKe JaHHBIX M BEIPAOOTKE pelieHuit B 001acTu
HpoGheCCHOHANTBEHON IeITeIBHOCTH;

3.1.4|- KOMIUTEKC TEXHOJIOTHIECKUX PEIICHUH, IMUTUPYIOMINI KOTHUTUBHBIE (QYHKIMH YeT0BEeKa 1 MO3BOJLIIONINN MTPH
BBIIOJIHEHUH 33/1a4 JOCTUTATh PE3YJIbTAaThl, COIOCTABUMBIC C PE3YyJIbTaTaMU HHTEIICKTYaJIbHOM JIESTEIbHOCTH YEJIOBEKa;

3.15

3.1.6

3.2|Ymern:

3.2.1|BBIOpaTh NOAXOSIIYIO METPUKY ISl OLIEHKY KauecTBa MOJICIIH U alTrOPUTMa;

3.2.2|- arperupoBathb, GUILTPOBATh, HACTPAUBATh Beca, BRIOUPATh KiIacCU(PUKATOPHI, KIacCU(UINPOBATh, BU3YaIN3HPOBATh
JIAHHBIC, CTPOUTH ICPEBbS PEIICHMIT C HCTIOTE30BAaHMUEM A3BIKOB BEICOKOTO YPOBHS JUTS PEIICHHS HAyYHO-TEXHIIECKHX 33144
B 0011acTH TPO(ECCHOHATIBHOMN JIESITEIbHOCTH; HAaBbIKAMHU HAlMCAHUsI HEHPOHHBIX CETeH A PeIleHHs] HayqHO-
TEeXHHYECKHX 3a/1ad B 00TaCTH CBOEH MPo(ecCHOHABHOI TeSTENHOCTH;

3.2.3|- HaBbIKaMH 00Y4YEHHUSI MOJECIH C HUCIOJIH30BAHHEM HHCTPYMEHTOB HUCKYCCTBEHHOTO UHTEIJIEKTA.

3.3|Baagern:

3.3.1|- HaBBIKaMU OLCHKH Ka4€CTBa pa6OTI>I aJIropuT™Ma B 3a1a4ax KJIaCCI/I(I)I/IKaL[I/H/I " perpecCuu;

3.3.2|- HaBbIKaMH HaNMCaHUS HEWPOHHBIX CETEH [T PElIeHUs HAyYHO-TEXHUYECKHX 3a/1au B 00JIaCTH CBOEH MpodhecCHOHATBHON
JIESATSIILHOCTH;

3.3.3|- HaBbIKamMK 00y4YECHHUSI MOJCIH C HCIIOJIb30BAHHUEM HHCTPYMEHTOB HCKYCCTBEHHOTO UHTEIIJICKTA.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumenoBaHue pa3iesioB u TeM /BUA 3aHATHUS/ Cemectp / | Yacos | IIpumeuanue
3aHATHUS Kype

Pa3nen 1. BBenenne B HCKYCCTBEHHBI HHTEJIEKT

1.1 UckycctBennsrit nuatemiekt. OcHoBHbIe mousiTast . JlanHbie, Moenb, 7 2
o0paboTka nanHbIX. MamuHHOE o0ydeHue. ['mydokoe oOyuenue. OOyueHue ¢
yuureneMm u 6e3 yuurens.  /JIex/

1.2 Lenu, sTanel, METO/BI M TEXHUKU aHAIMU3bI JaHHBIX. SI3bIK IPOrPaMMHUPOBAHUS 7 2
Python. Bu6morexu Numpy, pandas. ®unbrparis, rpyHInupoBKa U arperamus
JaHHbIX /JIex/

1.3 Busyanuzanus nanusix. Busyanusamnus gansasix B Phyton. Busyanusanus B 7 2
Pandas. bubmorexu Seaborn u Matplotlib.  /JTex/

14 AJITOPUTMBI U CTPYKTYPBI AaHHbIX. bubiuoreka Pandas: cTpykTypbl JaHHBIX: 7 2
Series u DataFrame. /ITp/

15 PaGora c csv.@unpTpauns ganubx. bubnuorexa Pandas. BeiBox ctpok n 7 2

KOJIOHOK. MeTobl query, tail, sample, head. O6beaunenne meronos. /TIp/

1.6 Arperaius naHHbiX B Pandas: count, sum, max, min, mean, median. MeTozb! 7 2
groupby u aggregate. O6benunerue MeTo108. Busyamusanus nauausix. /[p/

Paznen 2. MeToabl MAIIUHHOTO 00y4eHUsI




2.1 Pearoniue nepeBbs: OCHOBHbIC TOHATHA. Knaccudukanms. JlepeBbs peleHu. 2
OCHOBHBIE TapaMeTPhI AepeBa. JTarnbl mocTpoeHus aepesa. [Ipodnema
nepeodyuenus. Kpocc Banunanus. /JIex/
2.2 Konnenus ciydaiinoro yeca. Ciy4aitHast BBIOOpKa TPEHUPOBOYHBIX 00pa3IoB. 2
Vepennenne nmporaozoB. Merpuku kadectBa Mmoaenu. TectupoBaane ROC AUC.
/Jlex/
2.3 HckyccTBennsie HelipoHbl. [Iepuentpon. O0yuenue Heiipona. HelipoHHbIe ceTu. 2
/Jlex/
2.4 I'pagueHTHBIH cyck. J[poOieHue mara npu rpaTIieHTHOM CITyCKe. 2
CToXacTHYeCKH IpaAueHTHBIN CIycK. MeTol Harckopeiero ciycka. /JIex/
25 Heiiponnas cetb. OnHocm0MHHas Mojienb. CBEpTOUHbIC HEHPOHHBIE CETH. 2
CBEpTOUHBIH CI0H, c10H NOABBIOOPKH, IOTHOCBA3HBIH cilol. IleneBas dyHKIMA
/JTex/
2.6 Peraroiue nepebsi: 00ydenue mozaenu. budimorexa sklearn. Bei6op 2
napameTpoB Mozenu. Kpocc Bammparms. [IpeasaputensHas 00paboTka TaHHBIX.
TpeHupoBouHbIi Ha00p AaHHBIX. TecToBbli Habop AaHHBIX. /TIp/
2.7 Konnenmus ciydaiinoro seca. CiydaiiHas BBIOOpKa TPEHUPOBOUYHBIX 00pa3IoB. 2
Ycpennenue nporHo3os. [Ipodnema nepeodydenus. /IIp/
2.8 Twumne! omuOoK: true negative, false positive. Merpuku kauectpa: Precision, 2
Recall, F1 score. Tectupoanue ROC AUC. /TIp/
2.9 HckyccTBeHHbIH HelipoH. Bxon, dyHKIus akTHBaIuy (CUrMoKa, 2
runepboanyeckuit Tanrenc, SoftMax). Iloa6op Becos. /TIp/
2.10 bubnuoreka Keras. [ToqHOCBSI3HBIN U CTITaXHBAOLIMIA cllon, ciioi Dropout. 2
Pemenue npo6iem nepeodyuenus. /T1p/
Pa3znea 3. CamocTosiTesibHast padoTa
3.1 [Monroroska k nexuusim /Cp/ 8
3.2 IMonroroska k npaktukam /Cp/ 8
3.3 O6paboTtka ecrecTBeHHOTO 53bIKa. OCHOBHBIC MOHATHS. [IpeoOopaboTKa TeKcTa. 2
Cremunr. Tokenezanus. Jlemmarnzanus. Mzydyenue TeopeTndeckoro Mmatepuana.
/Cp/
3.4 O0paboTKa ecTeCTBEHHOTO s13bIKa. Pacrio3HaBaHne MMEHOBAHHBIX CYITHOCTEH U 5
u3BiedeHue oTHomeHui. Mcnonp3oBanue N-rpamm. M3yduenue TeopeTnueckoro
Matepuana. /Cp/
35 O6paboTka s3bIKa B 3a7a4ax HHGOpMaIMOHHOTO TIoucka /Cp/ 4 Uzyuenwue
COOTBETCTBVIONI
3.6 O6paboTKa eCTeCTBEHHOTO 5A3bIKa. AHANNU3 TOHANBHOCTH. /Cp/ 4 Uzyuenwue
COOTBETCTBVIONI
Pa3nen 4. KoHTakTHBIE Yachl Ha aTTeCTALUIO
41 3auér /KD/ 0,15

S. OHEHOYHBIE MATEPHAJIbI

Or1eHOYHBIE MaTepUalIbl IS IPOBEICHUS TPOMEKYTOYHOM aTTecTalluy 00YJarOIMXCsl IPUBEICHBI B IIPUIIOKEHUH K paboueit
HpOrpaMMe JUCIUTIINHEL
®DOopMBI ¥ BUJIBI TEKYIIIETO KOHTPOJIS 1O TUCHUIUIMHE (MOJIYJIIIO), BUIIBI 3aJaHUH, KDUTEPHUU UX OLIEHUBAHUS, pacrpe/ieieHue 0ajioB Mo
BHUJIaM TEKYIIET0 KOHTPOJIS pa3padaThIBAlOTCS MPEIofaBaTeNieM AUCIUILTHHEI C YYETOM ee CIICIU(GUKHI U JOBOIATCS IO CBEACHUS
00yJaromuxcs Ha IEPBOM y4eOHOM 3aHATUH.
Texymuii KOHTPOJb YCIIEBAeMOCTH OCYIIECTBIIETCS TIPEHofaBaTeeM JUCIUILTIHBI (MOIYIIS) B paMKaX KOHTAKTHOH paboTHI 1
caMocCTOosATeNbHON paboThl 0Oydaromuxcs. i1 GUKCHpoBaHUs pPe3yIbTaToOB TEKYIETO KOHTPOIS MOKeT ucnonb3oBathes D MOC.

6. YHAEBHO-METO/JMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa




6.1.1. OcHoBHas qUTepaTypa

ABTODBI, COCTaBUTEIHN 3ariaBue Wznarensc On. agpec
TBO. TOIT
JI1.1 |Cunopkuna N.T. CHcTeMbl HCKYCCTBEHHOTO HHTEIIIEKTA. MockBa: http://www.book.ru/bo
KuoPyc, 0k/933618
2020
6.1.2. lonoJIHUTebHAS JIUTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue W3narensc On. aapec
TBO. TOII
JI2.1 |Crankesuu JI. A. WHTeIeKTyalIbHbIE CHCTEMBI M TEXHOJIOTHH: YIEOHHUK U MockBa: https://urait.ru/book/int
HPAKTHUKYM JUIS By30B IOpaiiT, ellektualnye-sistemy-i-
2022 tehnologii-489694

6.2 I/IHq)OpMaIII/IOHHbIe TEXHOJIOTUH, HCII0JIB3YE€MbI€ NP OCYLIECTBJICHUH 06pa3OBaTe.11|>H0r0 nmpouecca mo TMCUMILINHE

(Mony.J10)

6.2.1 IlepeyeHb JIMIIEH3MOHHOTO ¥ CBOOOHO PACIIPOCTPAHSEMOr0 NPOrpaMMHOIO0 o0ecnedeHus

6.2.1.1|Python

6.2.2 Ilepeyenb mpogeccHOHATBLHBIX 023 JAHHBIX U HWH(OPMAIHOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1|I/IH(1)0pmauM0HHaﬂ cnpaBoyHas cucrema "'apant" http://www.garant.ru

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAYJIS)

7.1

VueOHbIe ayAUTOPUH AJIsl IPOBEACHHS 3aHATHI JIEKIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIIEIHATN3UPOBaHHON MEeOEIbI0 1
TEeXHUYECKUMU CPEICTBAMU 00yUYEeHUs: MyIbTUMEIUIHOE 000pYAOBaHUE ATl HPEIOCTaBIeHHs yueOHOH nH(opMau
0OJIBILION ayTUTOPHU H/WITH 3BYKOYCHIIMBAOIIee 000pyA0oBaHIE (CTANOHAPHOE HIIH TIEPEHOCHOE).

7.2

y‘lC6HbIC AyJUTOPUU I IIPOBEACHUS 3aHATHI CEMUHAPCKOTO THUIIA, T'PYNIIOBBIX U HHAWBUAYAJIbHBIX KOHCyJ'IbTaL[PIﬁ,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOHN aTTECTAINH, YKOMIUIEKTOBAaHHBIE CIIEHHAIM3NPOBAHHOI MEOETBIO M TEXHUIECKHUMHU
cpencTBamMu 00y4YeHHs: MYJIbTUMEIUITHOE 000pyJOBaHHE U/WITH 3BYKOYCHIIMBAlOIee 000pyI0BaHUE (CTALMOHAPHOE HITH
MIEPEHOCHOE).

7.3|TTomemeHus 1i1st CaMOCTOSTEILHOM paboThl, OCHAILIEHHBIE KOMITBIOTEPHON TEXHUKOM ¢ BO3MOKHOCTBIO TOJKIIIOYCHUS K

cetu "MHTepHeT" M 0OecrieueHHeM JOCTYIIA B JIEKTPOHHYIO0 HH)OPMAIIMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCHTETA.

7.4|TTomeneHust st XpaHEHUS U IPOPHUIAKTHYECKOTO 00CITy)KUBaHHS y4eOHOTO 000PY/A0BaHHUS.

7.5|JIabopaTopuu, OCHaIIEHHbIE CIIEIMATBHBIM JIAO0OPATOPHBIM 000pYI0BaHUEM: KOMITBIOTEPHON TEXHUKOI C YCTAHOBJICHHBIM

I10: Python, a Taxke ¢ BO3MOXKHOCTBIO MOAKIIOYEHMS K cetr "MHTepHeT" 1 0becrieyeHreM A0CTYIa B 3JIEKTPOHHYIO
UH()OPMALMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
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Hamnpapnenue moaAroToBKy / CienUaIbHOCTb
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(K00 u HaumeHo8aHue)

HanpasnenHocTs (pohuiib )/crieruain3anus

JIOKOMOTHBEI

(naumenosanue)



Coneprxanue

ITosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA JAEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH
KOMIIETCHIIUH MPU NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAS 3aIIHCKA
Heﬂb HpOMC)KYTOLIHOf/'I arrecragun — OLICHHUBAHUC HpOMC)KYTO‘-IHBIX N OKOHYATCJIIBbHBIX pe3y.]II>TaTOB
oOydeHHss 1O JUCHUIUIMHE, OOCCICUYMBAMOIINX JIOCTHIKCHUE IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS
00pazoBaTeNbHON MPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOH arTecTanuu: 3a4€T - 7 cemectp (0.¢.0.), 4 kypc (3.¢.0).

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOL[ HHAWKATOpa JOCTUKCHUA

KO)I 1 HAMMCHOBAHUEC KOMIICTCHIIMHN
KOMIICTCHIIN

VYK-1.3: BripabateiBaer
CTPATEruo ACUCTBUM AJIS
pemeHns IPUKIaIHBIX 3a/1a4,
I/ICHOJ'H)3y$I TCXHOJIOTUHU
HCKYCCTBEHHOTO MHTEIICKTA

VYK-1: CriocobeH ocymiecTBIATh KpUTHICCKUNA aHAJII3 IIPOOIEMHBIX CUTyalluidi Ha OCHOBE
CHCTEMHOTO 1T0JIX0/1a, BEIPA0aThIBATh CTPATETHIO ICHCTBUN

OIIK-10.2: Ucnonb3yet
OCHOBHBIC METOJbI U TCXHOJIOT'HNH
HCKYCCTBEHHOTO MHTEIIICKTA ISt
pELICHUSI THITOBBIX 3a/1a4

OIIK-10: Criocoben (popMyIHpOBaTh U pelIaTh HAyYHO-TEXHUYECKUE 3aJ]a4k B 00J1aCTH CBOCH
npo¢ecCHOHANBHON NeSTeIbHOCTH

Pe3yabTaThl 00yueHus 0 JUCHHUIINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTATaAMHU 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

Kon 1 HaumMeHOBaHME HHIUKATOPA Or1ieHOYHBIE
Pe3ynbraThl 00y4eHuUs 0 AUCIUIIINHE
JOCTIDKEHHSI KOMIETEHITHH MaTepHabl
YK-1.3: BripabateiBaet crpateruto | OOyuaromuiics 3HaeT:
ACUCTBAN TS PCIICHIS IPUKITAIHBIX 337189, | - gpaccupuKaldi0 — 3ajad,  peliaeMblx  MeTojamu | Bompocs (Nel -
MCTIONB3Ysl  TEXHOJIOTMH  MCKYCCTBEHHOTO | yiokyceTBEHHOTO MHTEIIEKTA; Nel0)

MHTCIIIICKTa -METPHUKH OIEHKH KAauecTBa MOJIENEH U alTOPUTMOB;

OO6ydaronuiics ymeeT:

BEIOpATh TOAXOJAIIYI0 METPUKY Ui OICHKH KadecTBa | 3amanus 7-10

MOJCJIN U AJITOpUTMA.

OOyJaronmiics BIageer:

HaBBIKAMH OLIEHKH KauecTBa paboThl aJropuTMa B 3aaavax | 3aganus 7-10

Kjaccu()UKAIUH U PErPECCHH.

OIIK-10.2: Ucnonp3yeT OCHOBHBIE METOJIBI
U TEXHOJIOTHH MCKYCCTBEHHOTO WHTEJUICKTa
JUTSL PEIIICHUS THITOBBIX 3a]1a4

OOy4aronuiics 3HAET:

- OCHOBHbIE METOJBl MAIIMHHOTO OO0YYeHHs, MPOLECCHl U
CepBUCHl IO 00pabOTKe JTaHHBIX W BBHIPAOOTKE PEIICHUH B
obuactu podecCHOHaTBHON AEATEIBHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUH, UMUTHPYIOLIUM
KOTHUTHBHBIC (YHKIIMH YENOBEKAa W TO3BOJIAIONINA HpH
BBIIIOJIHEHUHM 33184 JOCTUTaTh PE3YJIbTaThl, COIOCTABUMBbIE
C  pe3yipTaTaMd  UHTEIJIEKTYyaJbHOM  J€ATEIbHOCTH
4eJIOBEKa,

Bompocst  (Nell -

Ne20)

OO0yJaronuiicst ymeeT:

- arpermpoBaTh, (uUIBTPOBaTH, HACTpaWBaTh Beca,
BBIOMpATH KJ1accu(pUKaTOpPHI, KJIacCHU(HUIINPOBATH,
BU3yaJIU3UPOBaTh JaHHBIE, CTPOUTh IEPEBbS PELICHUN C
UCTIONIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHSI JUIS PELICHUS
Hay4HO-TEXHHUUYECKHX 33/1a4 B 00J1acTi NpodeccnoHaIbHOM
JIeSITEIbHOCTH; HABBIKAMH HANHMCaHHUs HEHPOHHBIX ceTel
JUISL pELIEHUS] HAYYHO-TEXHUYECKHX 331a4 B 00J1aCTH cBOCH
npodeccrnoHaNBHOH NeATeIBHOCTH;

- HaBbIKAMH OOY4YEHHS MOAENH C HCIIOIb30BaHUEM
MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUIEKTA.

3amanus
Ne25)

N2l -

OOyyaronuiics BJageer:

Samganus (Ne 1- Nel0)




- HaBBIKAMH HANMCAaHUS HEHPOHHBIX CETEH I PELICHHUS
HAayYHO-TEXHWYECKMX  3amady B  o0macTm  CBOeH
podeCcCHOHANBHON NesITeIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIH30BAHUEM
WHCTPYMEHTOB HCKYCCTBEHHOTO WHTEJUICKTA.

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

2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH HHbIE€ MATEPHAJIBI /IS OLIEHKH 3HAHMIL, yMeHHUii, HABLIKOB
U (MJIM) OTBITA 1eATETbHOCTH, XapaKTePU3YyOIINX YPOBeHb ¢)OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 33)13HI/IH) AJist OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjbTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA

O0pa3oBaTeNbHBIN pe3yNbTaT
JTIOCTHD)KEHUS] KOMIETEHITNH

VYK-1.3: BripabatreiBaer crpareruto | OOydarommiics 3HaeT:

JIEHCTBHI IS PEIICHHS | - KnaccudrKaLmMIo 3a4a4, PELIaemMblX METOAAMM UCKYCCTBEHHOTO MHTE/I/IEKT];
OPUKJIAJHBIX  33[a4, WCIOJb3Ys | -MeTPUKM OLLEHKM KayecTBa MoJeneil 1 anroputmos;

TEXHOJIOTHU HCKYCCTBEHHOTO

HMHTEJJIEKTa

3aganue 1

MarmuaHoe 00yueHHe —

a) chenuaIu3UpOBAaHHOE MPOrPAMMHOE pelieHue (MM Habop PelIeHHt), KOTOpOe BKITIOYACT B ce0si BCe MHCTPYMEHTHI IS
U3BJICYCHUSI 3aKOHOMEPHOCTEHN U3 CBIPBIX JaHHBIX

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

C) Habop JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yaeOHBIi TpUMep, COePIKAIINi 3aIaHHBIIT BXOJHOW HAbOP
JIaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIbHBIN BBIXOJHOM pE3yJIbTaT

d) mnonpasmeneHUe UCKYCCTBEHHOIO MHTEIUICKTA M3YYArOLIMH METOIBI MIOCTPOCHUS AITOPHUTMOB, CIIOCOOHBIX 00y4aThcsi Ha
JIaHHBIX

3aganue 2
Cpelu npeUIoKeHHBIX 33124 MAIIUHHOTO O0YUeHHs YKAKUTE 3a/1a41 PErpeccHu
a) Ilouck HEraTMBHBIX OT3BIBOB Ha (PUIIbM HA CaliTe KHHOKOMITAHHH
b) Aunropurm ¢bunbTpanuu cama
c) Ilpexackasanue cpoka OKyMaeMOCTH POEKTa
d) TIIpeackazaHue pIHOYHONW CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHHMYECKUX TPAH3AKIIU

3aganue 3
K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakwe u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnn u 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3amanue 5
OTMeThTE BEPHBIE YTBEPKAEHHs 00 ajropuT™Me ciydaiiHoro jeca - Random Forest

! TIpuBomsrcs THUIOBBIE BONPOCH M 3amanus. OLEHOYHbIE CPENCTBA, NPEIHA3HAYEHHBIE i NPOBEIAEHUS AaTTECTALIMOHHOTO
MEPOIPUATHA, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLEHOYHBIX HPOUEAYP KOJMYECTBE BapHaHTOB. OIEHOYHEIC
CpEICTBa MOJUICKAT aKTyaIW3alldd C YYEeTOM pa3BHTHS HAayKH, 0Opa30BaHUS, KYJIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHHA WU
conuanbHOM cepbl. OTBETCTBEHHOCTD 32 HEPACIIPOCTPAHCHHE COJICPKAHUS OLICHOYHBIX CPECTB CPeAr 00yUYarOIIUXCS YHUBCPCUTETA
HECYT 3aBeIyroIuii kaeapoil u npenoaaBaresb — pa3pabOTYHK OIICHOYHBIX CPEJICTB.




a) UTOoroBbIM MpeCKa3aHHeM MOJIEIH SIBJISETCS MPEeICKa3aHue CIydaifHoTo JepeBa

b) Ilapamerpsl wis kaxaoro aepesa (riryorHa, MUHUMAJIBHOE YHUCIO 00PA3IOB B JKCTE U T.JI.) BEIOMPAIOTCS CIIy4aiHO
¢) Kaxmgoe nepeBo B jecy Moiydaer CiyqaiHbli MoAHA00p JaHHBIX

d) Ywucio nepeBbeB B JIECY BHIOUPAETCS CAyYailHBIM 00pa3zoM

e) IlpezackasaHue MOIEIH - yCPeTHEHHBIC IPEACKA3aHUs IEPEBbEB

3ananue 6
Kakoii aTpuOyT 0TBE4aeT 3a MHHMMAJIbHOE YUCIIO 00pa3LoB B ucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBe"aeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeliCHIs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpPHBIC YTBEPXKACHUS O BIMSHHUU ITapaMeTPOB PEIAOLIEro IepeBbs Ha NepeodydeHune
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIUS K TEPEOOYICHHIO
b) Yewm mensbiie 3Hauenue min_samples leaf, Tem MeHbIIe TeHACHIMS K TIEPEOOYUCHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOyICHHIO
d) TI'nmyOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaYeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYUCHUIO

3aganue 9

Kakoii knaccudurkarop He0OX0IMMO HCIIOIB30BATh JJISI MPEICKa3aHusI pa3Mepa 0J00pPEHHOr0 KPEeauTa o 3aJaHHbIM apameTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BepHBIC YTBEPIKICHHS O JEPEBbIX PEIICHAN.
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) mnapamertp gini, BO BCEX JIMCTHAX AOJKEH UMETh OJIMHAKOBbIC 3HAYCHUS

OIIK-2.3: Hcmnons3yer ocHOBHbIE | OOyuaromuiicsi 3HaeT:

METObI u TEXHOJIOTUH | - OCHOBHBIC METOJIBI MAIlIMHHOTO O0YYEHUs, IPOILIECCH U CEPBHUCHI IO 00paboTKe JaHHBIX U
UCKYCCTBEHHOTO HHTEIUICKTa A4 | BIpabOTKE pelIeHHH B 00JacTH NPO(PeCCUOHAIbHOM AeATeNbHOCTH;
PpCUICHUS TUIIOBBIX 3aJa4 - KOMILJICKC TeXHOJOTHYCSCKUX PEIICHIH, MMUTHPYIOIIHIl KOTHUTHBHBIC (DYHKIINU YEJI0BEKA U

TO3BOJISIIOIIMKA TIPY  BBITIOJIHEHWW 3aJad  JOCTUTATh pPE3yJbTaThl, COMOCTaBUMBIE C
pe3ynbTaTaMy MHTEIJICKTYalIbHOU JesITeILHOCTH YeJIOBEKA;

3amanwe 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITyd9aifHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyUIIe KaYeCTBO MPEICKa3aHUsI
b) Bpems HacTpoiiku 1 PabOTHI CITy4allHOTO Jieca YBEIUYMUBACTCS MPOMOPLHOHANIBEHO KOJMYECTBY AECBEPEB B JIECY.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupHUKaLuu

3amanme 12
OTMeThTe BepHBIE YTBEPIKICHHS
a) RandomizedSearchCV Haxoaut aydInyro KOMOHHAIINIO TAPAMETPOB JUIS IePEeBa PEIICHHI
b) RandomizedSearchCV paGotaer GricTpee, yem GridSearchCV
€) GridSearchCV HaxomuT Jydllyr0 KOMOHHAIMIO IIapaMETPOB JUIA JIEpEBa, M3 TEX 3HAUYEHHWM MapaMeTpoB, YTO ObLIH
nepeaaHsl
d) RandomizedSearchCV paer Gonee TouHOe npenckasaunue, yem GridSearchCV

3amanue 13
Bribepure u3 crimcka 3a1a4yn KiaccuhuKaum:
a) pasnmenuth 1o Gororpaduu KUBOTHBIX HA KOUIEK U CO0aK
b) npenckasath CTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPaM




C) paslueauTh TPUObI HA ChEJOOHBIE U SIOBUTHIE
d) crpynmupoBarh TEKCTHI [0 MX SMOLHMOHAIBHOM OKpPacKe

3aganue 14
OTMeTbTe BEpHBIC YTBEPKICHUS
a) B kadecTBe HepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJIB30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
NPU3HAKA
b) epesss perienuit MOTYT peruaTh 3a1a4y KiacCH(UKAIMU ¢ TIPOM3BOIBHBIM YHUCIOM KIACCOB
€) Yewm meHnsblne 3HayeHue min_samples_leaf Tem Tounee OyayT npeackazaHus Ha TPCHUPOBOYHOH BBIOOpKE
d) UYewm menbine 3HaueHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3amanue 15
Ob6yuaromias Berbopka (X_text, y_test) aTo —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOIYUYECHHOTO epeBa PEIIeHuMi
C) BrIOopKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMITYUIICH MOJEIIH U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO LENeBIX 3HAYCHUI TSI JAHHOTO HAGopa JaHHBIX

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

a) Mogenp nepeobyyena

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIBHO OTIMYACTCS OT PACIPE/ICICHHS B TPCHUPOBOYHOMN

€) Mogens HenooOyueHa

d) Mogaerp uneanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeyio)xKeHHbIX KOMOMHALUI HE BBI30BYT OMINOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[l1:5,[1,6]]

3aganue 18
Kakwe cTpoku mo3BOJSAIOT 0TOOpATh 5 MEpBHIX CTPOK HatadpaiiMa data (MHAEKCH OCIeI0BaTeNbHOCTE uncel ot O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B xakux clIydasax MOXET 6I)ITI) HCIOJIb30BaHa CTynneH4aTas (byHKI_[I/ISI aKTI/IBaL[I/II/I?
a) Onpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IPU0?
b) Omnpenenurs kK KakOMy U3 TpeXx KJIaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UpHC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITOJIOKHNTCIIBHBIC.
d) TIpexnckasaTe pa3mep 3apabOTHOM IIIATHI CIICIIUATUCTA 110 ONPECTICHHBIM [TapaMeTPaMm.
e) Pasgenuts n300paXkeHHs Ha COJIEPIKAIIME U HE COJICPIKAIIUE OTKPHITHIN OrOHb.

3amanue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEHpPOHa (10 UCTIOIb30BaHMS aKTUBAITMOHHOHN ()YHKITUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- o0,+ )

2.2. TunoBbIe 3aaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTEJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

Kon n nanmeHnoBanue
HMHIUKATOpa TOCTHKEHUS OO6pazoBareIbHBIN pe3yabTaT
KOMIICTCHIIHU

OI1K-2.3: Ucnomb3yeT ocHOBHBIE | OOyJaromuiics ymeer:

METOABI U TEXHOJIOTHU - arperupoBaTh, GUILTPOBATh, HACTPANBAThH BECA, BRIOMPAThH KIACCH(UKATOPEI,
KJIacCH(UIMPOBATH, BU3YAIH3UPOBATE TaHHBIC, CTPOUTH ICPEBhs PEIICHHH C




MCKYCCTBEHHOT'O MHTEJUIEKTa 11 | WCIOJIh30BaHMUEM S3BIKOB BEICOKOTO YPOBHS JUIS PELICHUS HAYIHO-TEXHUIECKHX 3a/1a9 B
pemIeHns THIOBBIX 3a/1a4 o0xacT mpoecCHOHATBFHOHN eSTeIFHOCTH;

3amanne 21

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

[Momyuure pacnpeneeHre YACIOBHIX BEIMYUH qaTadpeiiMa Sp HCHoab3ys 6a30BbIe METOABI BU3yaln3alun Ouonnorekn pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic ansi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
MOZMHOXECTBaM Ha0opa JIaHHBIX BBIBEAMTE rpadUK yCIEeBaEMOCTH 110 MATEMAaTHKE M YTEHHUIO C Pa3/eJICHHEM 10 TIOITy.

3ananue 22

3arpys3ute Moayiu 6ubnuoTek numpay u matplotlib, a Taxxe moaynu 6udanotexu Scikit-learn, HeoOX0AMMEIE TSI pAOOTHI C PESBOM
peumennii. 13 sklearn.datasets parpysute TecToBbIil HaGOp iris. M3yuute cTpyKTypy MOJydeHHOro Habopa maHHbX. B Habope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBHIYHOW HAM TepMUHOJIOTHH). KaknoMy 3K3eMIUILIPY COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(mnMHA YameNnrucTHKa B CM; IIMPHHA YaIlleINCTHKA B CM; ITMHA JIETIECTKa B CM; ITUPUHA JIeTIecTKa B M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. manHBIA HaOOp TO3BOJIIET PEIIUTH 3alady KIacCH(UKAIMH, OTHECCHUS PACTeHHUS "HpHC" MCXOISA W3 IIMPUHBI
JICTIECTKOB, JIMHBI YalleINCTHKA U T.J. K OTHOMY U3 Tpex kiaccoB. Co3naiite nemoHcTpaTuBHEIN Decision Tree ximaccudukarop,
WCTIONB3YSl OTHOMMEHHBIA Kiacc W3 OmOmmoreku sklearn m coxpanure ero B mepemenHyro dt. s pasmencHuss MHOXKECTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJNB3yHTe MeTon train test split. OToOpasure NOIy4eHHOE IEPEBO DPEIICHHH TpadUuecKH,
ucnonp3yiite meton plot_tree

3amanue 23

3arpy3urte JaHHbBIC U3 BCTpoeHHOro Habopa load digits. JlanHble mpeacTaBistoT coboi Habop U3 1797 PyKOMHMCHBIX H300paxeHUH
udp pasmepamu 8 Ha 8. Kakaas kapTHHKA MpeaCcTaBlicHA MACCHMBOM M3 64 3HaYCHMU IIBETa IUIS KaXIOW SYCHKH M300paXKCHUS.
OOyunTe AepeBO peLIeHU U MOIyYUTe MPEACKa3aHie Ha TECTOBOM BBIOOpKe. Buzyanusupyiite npeackasaHue, YKaKUTe TOYHOCTh
JUTS TIOJTYYIEHHOTO JIepeBa.

3aganue 24.

3arpy3urte BCTpOCHHBIN Habop boston.

Habop marHBIX boston mpeacTaBiseT coboii cioBaps ¢ kimtodamu data, target, feature names m DESCR. Kirouy data cootBeTcTByeT
MaCCHB CIFICKOB:

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

B kaxnoii ctpouke 13 urcnoBbIX 3HaYeHHH. Bara 3aiaya HaiiTi onrcanre Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 win
0.00632) 310 YpOBEHb MPECTYMHOCTH HA YNy HACEICHHUS.

IlocTpoiiTe aepeBO pelieHuA, IPEACKa3bIBAIOIIeEe CTOMMOCTD JKMIbS [0 UMEIOIIUMCS JaHHBbIM. OOpaTHTe BHUMaHUE, CTOMMOCTh
JKUITBS - BEJIMYMHA HEeTIpephIBHAS, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momgoin€T. s mpeackasanus 3HAYCHUS
HeneBoi (yHKIIMK HY)KHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[lepebepuTe Bce nepeBbs Ha TaHHBIX boston MO CIEIYOIINM IMapaMeTpaM:

MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMAJIBHOE YHCIIO0 TIpo0 s pasaeneHus - oT 2 1o 10

MUHHMaJIBHOE YHCII0 TIpo0 B ucte - oT 1 1o 10

OTto6pazuTe TydiIne mapaMeTpsl U JIydiee 1epeBo.

3amanue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

W3yuute ocranbHbie aTpuOyThl Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsiMU U MakCHMaJIbHOM
TIyOMHOH paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0y4uTe MOTyYeHHYIO MOZeNb. BrImonHnTe mpeackasanue. [locunTaiite TOYHOCTH (Score) A Jeca.

VYkaxuTe TpH CaMbIX BaXHBIX IapaMeTpa Uil JEPEeBbEB pEIICHUH B CO3JaHHOM JieCy, HCIOJB3Ys, HalpUMep, aTpuoyT
feature_importances_.

YK-1.3: BripabareiBaer | OOyuaronuiicsi Bjageer:

CTpaTEruio JelcTBUI JUI | - HaBbIKAMU HAIMCAaHUS HEHPOHHBIX ceTel Ul pellleHHs HAay4YHO-TeXHHYECKMX 3a7ad B
pelieHdss TNPHKIaIHBIX  3a71ad, | obnacTu cBoel NMpodecCHoHaNbHON AeATEIbHOCTH;

HCTIOJIB3YS TEXHOJIOTUM | - HaBBIKAMH OOYUYEHHS MOJAEIM C WCIOJIH30BAHUEM WHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOI'O MHTEIICKTa HMHTEJIJIEKTA.

-HaBBIKaMH OLIEHKH Ka4ecTBa pabOThl AJITOPUTMA B 33/1a4ax KiIacCU(pUKAIMU U PErPECCHH.
OIIK-2.3: Mcnonp3yeT OCHOBHEIE
METOBbI u TCXHOJIOTUHU
MCKYCCTBEHHOTO MHTEJUICKTA JUIs
peLIeHHUS TUTIIOBBIX 33124

1. MWUcnonbsyite ¢aiin StudentsPerformance.csv. BbiBegnute CTPOKM C AaHHbIMM OOYYalOLLMXCA, KOTOPble He Mpoxoauau
noArotoBuTesbHble 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 pa3geieHnem no nony.




2. Wcnonbayiite daiin StudentsPerformance.csv. BbiBeguTe CTPOKKU C AaHHbIMK 06y4YatoLmMxca, HabpaBLLMX B CyMMme 3a Tpu
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ANA AeByLIeK U IoHOLEN B 3aBUCMMOCTM OT YPOBHA 0OyYeHus.

3. OnpefenuTte, K KAKOMy U3 TpexX BMAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpaM: AJIMHA YallenncTrKa,
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. Co3paliTe AepeBO peLleHWid Co cneayoWwuMm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCN0 06BEKTOB B iUCTe - 4. OTObpa3nTe Nosy4eHHOE AEPEBO PeLleHUi rpaduyeckm, UCNob3ynTe MeToz,
plot_tree. BbiInonHUTE NpeACcKa3aHWe OTHOCUTE/IbHO KACCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepenvte, K KAaKOMY U3 TPEX BUA0B NPUHALNENKUT MPUC NO YETbIPEM YUCIOBLIM MapaMeTpam: AJMHA YaLleNCTUK],
LWMPMHA YaLIeNNCTUKa, A/IMHA IeNecTKa U LWMPKUHA enecTKa. 3arpysute mogyam 6ubamortek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3galiTe AePEBO PELLEHNI CO CAEAYIOLMMM NApaMeTPaMmn: MaKCMMAIbHOE KOIMYECTBO Y3/108B - 3,
MWHUMaNbHOE YnUCI0 OO6BEKTOB ANs pasgeneHua nucta - 6. OTobpasnTe nNosyvyeHHOe AEpPeBO pelleHnit rpaduyecku,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTEIbHO KAacCcoB, K KOTOPbIM NPUHAA/IeKaT AaHHble U3
TECTOBOM BbIGOPKU.

5. OnpeaenuTte, K KAKOMy U3 Tpex BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NApamMeTpaM: AJIMHA YallennCcT1Ka,
LWMPMHA YaLLeNNCTUKa, 4/IMHA NIeNecTKa U LWWPKHa AenecTKa. 3arpysute moayav bubnmorek numpay u matplotlib, a Takxke
Mmoaynn 6ubnuotekn Scikit-learn, Heobxogumblie ana pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BbinosHUTe NpeackasaHune
OTHOCUTE/IbHO KNAcCoB, K KOTOPbIM MPUHAANeXaT AaHHble U3 TecTOBOM BbIGOPKMU. MocunTaiiTe TOYHOCTb (score) ans
nosly4eHHoU moaenu.

6. 3arpysuTte moaynu bubnmotek numpay u matplotlib, a Takxke moaynu 6ubnmotekmn Scikit-learn, Heobxoaumble ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe n 0byumTe mopenb
RandompForestClassifier c makcMmanbHoW rnybuHol aepeBbeB - 7. BbiNONHUTE NpeacKa3aHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NOSyYEeHHON Mmogenu.

7. WmnopTtupyiite Habop paHHbix load_digits, cogepKawmin 1797 nsobpaxkeHnin pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN M TECTOBLIN B Nponopumn 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO 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, CKPbITOrO U BbIXOAHOTO. BbinoNHWTE NpeacKkasaHue u
OLEeHWTE ero KayecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUM MUCKYCCTBEHHOFO HEMpPOHa, Ha BXOA AO/XHbI MOAaBaTbCA Beca,

CMeLLEeHWNE, M 3HAaYEHWs BXOA0B HelipoHa. B KauecTBe GpyHKLMM aKTUBALMUN UCMONb3YIATE CUTrMOUAY:
T 1+4ex
10. Hanuwwute knacc Neuron, BbINOAHAOWMIA GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCS Beca,
CMeLLeHMe, N 3HAaYEeHUA BXOAO0B HelpoHa. B KauecTBe GpyHKLMM aKTUBALLMM UCMONb3YITE TMNepb0oIMYeCcKNin TaHreHC:
2
than(z) = e 1
2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIIUXCs K POMEKYTOUYHOM aTTecTalNu
1. HUckyccrBennslit naTeiniekT. OcHOBHBIC MOHATHS NI
2. MamuHHOE 00y4eHue.
3. T'mybGoxkoe oOyuenue.
4. OOyucHHE C YIUTEIIEM H Oe3 YUHUTEIIs.
5.  OcCHOBHBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00Pa0OTKA TAaHHBIX.
6. MCTO}IOHOFI/I‘IGCKI/IG IIPUHIUITBI aHAJIN3bI JJaHHBIX.
7. HGHI/I, 9Tallbl, MCTOJbI U TCXHUKHW aHAJIM3a JaHHBIX.
8. OwuibTpanys rpynnupoBKa U arperaius JaHHBIX.
9. Busyanuzanus JaHHBIX.
10. Busyanmsamus naHHbix B Phyton.
11. Busyanmzanus B Pandas.
12. Bubmuoreku Seaborn u Matplotlib
13. Pemaronue nepeBbsi: OCHOBHBIC TIOHSTHS.
14. 3anmaua kiaccupUKaIHH.
15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.
16. [epeBo pemicHUi B 3a]1a4M PErPECCHU.
17. Merton GnrkaiIIMx coceaei.




18. KoHnmerus ciay4aiiHOro Jjeca.

19. CnyuaiiHas BEIOOpPKa TPEHUPOBOYHBIX 0OPA3IIOB.
20. YcpeaHeHne MPOTHO30B.

21. TIpoGiema mepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

23. Mertpuku kauectBa Mozenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBAIUU HEHpPOHA.

28. IlepuentpoH.

29. OOyueHne HEHpoHa.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4YeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. HetipoHnas ceTs.

35. OpHocunoiHast MOJETb.

36. CBepTouHbIe HEHPOHHBIE CETH.

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

39. 3anmauu pacnosHaBaHus 00pa3OB.

40. Kiaccudukanus 00bEKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. Metoauyeckue MaTepuaJbl, onpeaessiioiye Npoueaypy U KpUuTepuu oueHnBaHus
copMHPOBAHHOCTH KOMIIETEHIIMIA TPH NMPOBEJeHNH TPOMEKYTOYHOM aTTecTAluu

Kpurepun ¢popMupoBaHusi 01leHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIIEHKAa «OTJMYHO» BBICTABISIETCS OOYYaIOIMEMYCS, €CIIM KOJUYECTBO TNPABWIIBHBIX OTBETOB Ha
Bornpockl coctaiseT 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABISETCS 00YJarOIIEMYCsl, €CJIM KOJTMYECTBO MPABHIILHBIX OTBETOB HA BOIIPOCHI
— 89 — 76% ot obuero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «YIOBJIETBOPHUTEIbHO» BBHICTABISIETCS OOYyYarOMIEMyCs, €CJIH KOJIMYECTBO MPABHIBHBIX
OTBETOB Ha TeCTOBbIe BONPOCHl —/5—60 % oT 00111ero o6bEmMa 3a1aHHBIX BOIPOCOB,;

- OILICHKA «HEYI0BJIeTBOPHUTEIbHO» BBICTABISIETCS OOYYArOIIEMYCs, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepuu (popmMupoBaHusi olieHOK 10 pe3yJibTaTaM BbINOJHEHHUS 3aJaHUIl

«OTIANMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IMOJIHOCTBIO 0€3 OMNOOK U HEJOUETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJMYMK B Hel He Oosiee OJIHOM
Herpy0Oo# oIMOKK M OIHOTO HeJoueTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyarouuiicsi MpaBUILHO BBINOJIHUI HE MeHee 2/3
Bceil paboThl MM TOMYCTHJ He OoJiee OJHOM rpy0oii OmMOKM U JABYX HEIOYETOB, HE Ooyiee OHOM TrpyOoil u
OJIHO Herpy0Ooit onoOKu, He 6oJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOl OMIMOKY U IBYX HEJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTY, €CIM YUCIO OMIMOOK M HEA0YETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJIETBOPUTEIHLHOY WUJTU TIPABUIILHO BBITOTHEHO MEeHee 2/3 Bcelt paboThI.

Buowt owubox:

- epybvie owuUbOKU. He3HaHUue OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUS.

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

- He0ouemvl: HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUsL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.

Kpurtepun popmMupoBaHusi OLeHOK 110 3a4eTy

«3a4TeHo0» — CTYJCHT JAEMOHCTPHPYET 3HAHUE OCHOBHBIX Pa3/IeJIOB MPOTrPaMMbl H3y4aeMOro Kypca: ero
0a30BbIX TOHATHH W (yHAAMEHTAIBHBIX MPOOJIeM; MPUOOpenT HEOOXOAWMBbIE YMEHHUS M HABBIKH, OCBOHMI
BOIIPOCHI MMPAKTUYECKOTO MPUMEHEHHS ITOJYIEHHBIX 3HAHNUH, HE TOMyCTHIT (PaKTUIECKUX OIHMOOK IPU OTBETE,
JIOCTaTOYHO TIIOCJIEAOBAaTEIbHO W JIOTHYHO HW3JIaraeT TEOPEeTHYECKUH MarepHuaj, JOIycKas JIHIIb



HE3HAYUTEJIbHBIC HAPYLICHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHS U HEKOTOPBIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIETCS B TOM ClIydae, KOIJla CTyJEHT JAEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOTrPaMMBbl U3Y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (PyHIaMEHTAIbHBIX po0ieM. Y
9K3aMEHYeMOro ¢J1a00 BbIpa)keHa CIIOCOOHOCTh K CAMOCTOATEIbHOMY aHATUTUYECKOMY MBILIUIEHUIO, UMEIOTCS
3aTpy/HEHUsS B M3JI0)KEHUU MaTepuaia, OTCYyTCTBYIOT HEOOXOAMMbIE YMEHUS W HABBIKU, JOMYIICHBI rpyObIe
OMOKM M HE3HaHWE TEPMMHOJIOTMH, OTKa3 OTBEYATh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYYEHUS TOJI0KUTEIBHON OLIEHKH.



