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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJ'IaIIeHI/Ie CTyA€HTaMU OCHOBHBIMU METOAAMU MAIIMHHOI'O 06yqu1x1;1, TMOJIYYCHUE HABBIKOB ITPOTrpaMMUPOBAHUA

THUNOBLIX AJITOPUTMOB B obacTu HCKYCCTBEHHOI'O MHTCJUICKTA U aHaJIM3a MMOJIYUYCHHBIX PE3YIbTAaTOB

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

Iuxn (pasgen) OI: | 51.0.35.01

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOJILYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUYECKHE 337a4H B 00JIACTH CBOEH MpodecCHOoHANbHON eSTeTbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIC METOABI U TEXHOJIOI'MHU UCKYCCTBECHHOI'O MHTEJJICKTA UIsI PCIICHMS TUIIOBBIX 3a4a4

VYK-1 CriocobeH ocylecTBIISITh KpUTHYSCKUH aHAIN3 TIPOOJIEMHBIX CUTYAIli Ha OCHOBE CUCTEMHOT'O MOJIX0/1a, BHIPaOaThHIBATh
CTpaTEeruio AeUCTBUI

VK-1.3 BeipabaTsIBaeT CTpaTerHio ASHCTBUI IS peICHUsI PUKJIAIHBIX 3a1a4, UCTIOIb3Ys TEXHOJIOTHH HCKYCCTBECHHOTO

HWHTCIUICKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOIYJIs1) 00yUarOIMiics T10JIKeH

3.1 |3nars:

3.1.1 | kmaccudukanuro 3agay, pemaeMbIX METOJaMU HCKYCCTBEHHOTO MHTEIIEKTa;

3.1.2 | -MeTpUKH OLIEHKH KauecTBa MOZETIEH U aJrOpUTMOB;

3.1.3 [ - ocHOBHBIE METOABI MAITHHHOTO 00y4IeHH s, IIPOLIECCHI U CEPBUCHI ITO0 00pabOTKe TAHHBIX U BBIPAOOTKE PEIIeHUH B
00nacTu npoh)ecCHOHAIBHOM IS TEIbHOCTH;

3.1.4 | - KOMILIEKC TEXHOIOTHYECKUX PEIIECHHH, IMUTHPYIOIINNA KOTHUTUBHBIE (DYHKLIMH YEJIOBEKA U TIO3BOJISIOMINHN IPH
BBINONIHEHNH 33Jja4 JOCTUTATh PE3yNbTaThl, COMOCTABUMBIE C Pe3yAbTaTaMH UHTEIUIEKTyaIbHOH AEATEIbHOCTH YeJIOBEKa;

3.1.5

3.1.6

3.2 | Ymers:

3.2.1 | BEIOpaTh MOIXOSIIYIO METPHKY IS OLIEHKN KauecTBA MOJEIH U alNrOpUTMa;

3.2.2 | - arperupoBats, GMIBTPOBATh, HACTPAUBATh BECa, BRIONPATh KIACCU(HUKATOPHI, KITaCCH(PHUIINPOBATh, BU3YyAIN3HPOBATh
JaHHBIE, CTPOUTH JIEPEBbsS PEIICHHUII C HCIIOIB30BAHUEM S3bIKOB BEICOKOTO YPOBHS JUISl PEILICHNS HAYYHO-TEXHUIECKUX
3a7a4 B 0071aCTH NpohEeCCUOHANBHOI eaTeIbHOCTH; HABbIKAMU HAITHCAaHHUs HEHPOHHBIX ceTel Ul pellleHns HayqHO-
TEeXHIYECKHX 3a7a4 B 00JIaCTH CBOCH IPOeCCHOHANBHOM e TeTbHOCTH;

3.2.3 | - HaBBIKaMHU O0Y4EHHMS MOJZICIIN C UCTIONB30BAHNEM HHCTPYMEHTOB HCKYCCTBEHHOTO HHTEIUICKTA.

3.3 | Baagers:

3.3.1 | - HaBBIKAMHU OLIEHKU KayecTBa pabOThl alrOpuTMa B 3aJauax KIacCHU(PUKAIIMU U PETPECCHH;

3.3.2 | - HaBBIKAMH HANUCAHUS HEUPOHHBIX CETEH AT pelleH:s HayIHO-TeXHUUECKUX 3a4a4d B 00JIaCTH CBOCH
po(eCCHOHANBHON JIeITeTbHOCTH;

3.3.3 | - HaBBIKaMH O0YUEHHSI MOJIETH C UCTIONb30BaHUEM MHCTPYMEHTOB HCKYCCTBEHHOI'O MHTEIUIEKTA.

4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJINHBI (MO YJIA)
Kon HanmeHoBaHue pa3aesioB H TeM /BU/ 3aHATHS/ Cemectp | Yacos | IlpumeuaHue
3aHATHSA / Kypc

Pa3nen 1. BBeienne B MCKyCCTBEHHBII HHTEJLIEKT

1.1 UckyccTBennsii unTemiekr. OcHoBueie nonatus UW. Jlanusie, mozens, 7 2
00paboTka naHHbIX. MamuHHOe o0ydeHue. I iyookoe o0ydenue. OOydeHue ¢
yauTteneM u 6e3 yautens. /Jlex/

1.2 enu, aTansl, METOABI ¥ TEXHUKU aHAIM3bI JaHHBIX. SI3bIK IpOrpaMMHUpPOBaHUS 7 2
Python. bu6mmorexn Numpy, pandas. @unbTpanns, rpynupoBKa 1 arperamus
na"aeix /Jlex/

1.3 Busyanuzauus ganusix. Buzyanuzanus nanseix B Phyton. Busyanuzanus B 7 2
Pandas. bubimotexu Seaborn u Matplotlib.  /JIex/

1.4 ANTOPUTMBI M CTPYKTYPHI TaHHBIX. brubnmoteka Pandas: cTpykTypsI TaHHBIX: 7 2
Series n DataFrame. /IIp/

1.5 Pabota c csv.@unprparnms naHHEIX. bubinorexa Pandas. BeiBox cTpok u 7 2
KOJIOHOK. MeTofb! query, tail, sample, head. O6venunenne meronos. /I1p/

1.6 Arperaius qanHbIX B Pandas: count, sum, max, min, mean, median. MeTosl 7 2
groupby u aggregate. O0bperHEHNE METOOB. Busyanmsanust qanuseix. /Ip/
Paznes 2. MeToabl MAIIMHHOIO 00Y4eHHsI




2.1 Pemaromue nepeBbs: oCHOBHBIE MOHATHSA. Knaccudukarus. JlepeBss perieHuit. 2
OCHOBHBIE ITapaMeTPHI iepeBa. DTambl IOCTpOeHuUs nepesa. [Ipobiema
nepeodydenns. Kpocc Bamunanms. /Jlex/
2.2 Konnemnus cirydaitaoro neca. CirygaiiHast BBIOOpPKA TPEHHPOBOYHBIX 00Pa3IIoB. 2
YcpenHeHnue nporuo3os. MeTpuku kauectBa Mopenu. TectupoBanue ROC
AUC. /Jlew/
2.3 HckyccTBennsbie Heliponsl. [Iepuentpon. O0yuenue HelipoHna. HeiipoHnHsie 2
ceru. /JIex/
2.4 I'paguentHsIi ciyck. [{pobieHue mara Ipy rpaAneHTHOM CITyCKe. 2
CroxacTuueckuii rpaJUeHTHBIN ciryck. MeTos Hauckopeiimiero ciycka. /JIex/
2.5 Heiiponnas cets. OnHocnoiinas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH. 2
CBEPTOYHBIH CIIOM, CIIOH MOIBBIOOPKH, MTOJHOCBSA3HBIN ciioi. [leneBas
¢bynxms /Jlex/
2.6 Pemmaromue nepeBbs: o0ydeHune Moaenn. budnmoreka sklearn. Beibop 2
napameTpoB mofenu. Kpocc Banunarnus. [Ipeasapurenbaas o0paboTka JaHHBIX.
TpenupoBouHbIit HA00Op naHHBIX. TecToBbIN HabOp HaHHBIX. /TIp/
2.7 Konnemnus cirydaitaoro neca. CiryqaiiHast BRIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB. 2
VYepenuenue nporao3os. [Ipobmema nepeodyuenns. /IIp/
2.8 Tums! ommboK: true negative, false positive. MeTpuku xagecta: Precision, 2
Recall, F1 score. TectupoBanue ROC AUC. /TIp/
2.9 HckyccTBennsblii HeiipoH. Bxon, ¢pyHKuus akruBauu (curMousa, 2
runepOoaruecknii Tanrenc, SoftMax). ITogbop Becos. /TIp/
2.10 bubmoreka Keras. [ToTHOCBSI3HBIN M CTIaKUBAIOIIUH CJI0H, cJIoi Dropout. 2
Pemrenne npoGiiem nepeodydenust. /TIp/
Paznen 3. CamocrosiTenbHas padoTa
3.1 Ioaroroeka k nexuusim /Cp/ 8
32 IMoxroroeka k mpakrukam /Cp/ 8
33 O6paboTka ecTecTBeHHOTO si3bIka. OcHOBHBIE MOHATHS. [IpenobpaboTka Tekcra. 2
Cremunr. Toxenesanus. Jlemmarnzanms. 3ydeHne TeopeTHYECKOTO
Marepuana. /Cp/
34 O06paboTka eCTeCTBEHHOTO s3bIKa. PACTIO3HaBaHNE HMEHOBAHHBIX CYITHOCTEH H 5
usBieueHue oTHomeHui. Mcnons3oBanue N-rpamm. M3ydeHne TeopeTuuecKoro
matepuana. /Cp/
3.5 O0paboTka s13bIKa B 331a4ax HHHOpManoHHoro moucka /Cp/ 4 Nzyuenne
COOTBETCTBYIO
3.6 O06paboTka eCTECTBEHHOTO s3bIKa. AHanM3 ToHaNbHOCTH. /Cp/ 4 W3zydenue
COOTBETCTBYIO
Paznen 4. KoHTaKkTHBIE Yachl HA aTTECTALNIO
4.1 3auér /KD/ 0,15

5. OHEHOYHBIE MATEPHAJIbI

OHOC.

OlLieHOYHBIE MaTepHaNbl U1 MPOBEACHHS MPOMEKYTOUHOH aTTeCTAlMH O00YYAIONIMXCS TPUBEICHBI B MPHIOKEHUH K
paboueii mporpaMme TUCTIUTUTAHBL.
CDOpMI)I " BUJbI TEKYIICTO KOHTPOJIA IO JUCHUIIIINHE (MO,HyHIO), BH/bI 3a[1aH1/1171, KpUTEpUn WX OLCHUBAHUS,

pacnpezeneHue 6aioB 10 BUIaM TEKYIEro KOHTPOIIS pa3pabaThIBAIOTCSI PEOIaBaATEIeM JUCIUILIMHEI C YIETOM e Crelu(UKA U
JIOBOJIAITCS JIO0 CBEJICHUST OOYUAIOIIUXCST Ha TIEPBOM YI€OHOM 3aHSATHH.
Texymuii KOHTPOJIb YCTIEBAEMOCTH OCYILECTBISIETCS MperoaBaTeleM AUCIUIUIMHBL (MOIYIIsl) B paMKax KOHTAKTHOM
paboThI U CaMOCTOATEIBHOMN paboThl 00y4yaronmxcs. st pUKCHpOBaHKs PE3yIbTATOB TEKYILIETO KOHTPOIIS MOXKET HCIIOIB30BATHCS

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

6.1. Pexomenayemas qutepartypa




6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 | Cunmopkuna WU.T. CHCTEeMBI HCKYCCTBEHHOTO MHTEIIJICKTA. Mocksa: | http://www.book.ru/bool
KuoPyc,
2020
6.1.2. JlonotHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIIH 3arnaBue Uznarensc On. agpec
TBO, TOI
JI2.1 | CrankeBuu JI. A. WuTeniexryaabHbIe CHCTEMBI U TEXHOJIOTHN: YISOHUK H Mocksa: | https://urait.ru/book/inte
IIPAKTUKYM JJ1s BY30B IOpaitr,
2022

6.2 UndopmannoHHbIe TEXHOJIOIHH, HCII0JIb3yeMble IIPH OCYIIeCTBJICHHH 00pa30BaTe/IbHOI0 Npolecca 10 JUCHHILINHE

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOIO H CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOIO 00ecneYeHHs

6.2.1.1 | Python

6.2.2 Ilepeyenb MpogecCHOHANBHBIX 023 TAHHBIX 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | WudopmarmonHas cnpaBouHas cuctema "I'apant" http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1 | YaeOHbIe ayaAnTOPHH IJIsl IPOBEICHHS 3aHATHIH JICKIIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CIIELIMA3UPOBAaHHON MEOEIIbIO
1 TEXHIYECKIMH CPECTBAMH O0yJIeHHS: MyIbTUMEIHHHOE 000pyIOBaHHE JUIS TIPEIOCTABICHHS yaeOHOH HHpopMarn
OOIBIIION ayTUTOPUU /WK 3BYKOYCHIIMBAIOIee 000pyN0oBaHHE (CTAI[OHAPHOE MK IEPEHOCHOE).

7.2 | YaeOHBIe aymUTOPHUN JUTS TIPOBEICHUS 3aHATHI CEMHHAPCKOT0 THUIIA, IPYIIIOBEIX U HHAWBUIYaIbHBIX KOHCYIbTAIN,
TEKyIIero KOHTPOJIS U MIPOMEXKYTOUHOI aTTecTaluu, yKOMIUIEKTOBaHHbIE CIIEIMaIn3UPOBAaHHON MeOeNblo 1
TEXHUYECKHMH CPEJICTBAMH 00y4EHHUS: MyJIbTHMEIMHHOE 000py/10BaHE H/UITH 3BYKOYCHIIMBAIOIIee 000pyIOBaHUE
(cranmoHapHOE WM TIEPEHOCHOE).

7.3 | [TomereHus AL CAMOCTOSITEIIEHOM PabOTHI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKON ¢ BOSMOKHOCTBIO TTOJKIFOUCHHUS K
cetn "MHTepHET" M 00ECHIEUeHNEM HOCTYIIA B MJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

7.4 | [TomerneHus A XpaHEHHS M IPOPIIIAKTHYECKOT0 00CTy)KHBaHH yaeOHOro 000pyI0BaHHS.

7.5 | JTabopaTopuu, OCHaIIEHHEIE CTICIIHAIEHBIM J1a00paTOPHEIM 000PYIOBaHHEM: KOMIBIOTEPHOH TEXHUKOH C YCTAHOBICHHBIM

ITO: Python, a Taroke ¢ BO3SMOXKHOCTBIO MOJKITIOUEHUS K ceTh "VHTepHET" 1 0OecrieueHreM JI0CTyIa B IIEKTPOHHYIO

“H(POPMAITMOHHO-00Pa30BaTENbHYIO Cpely YHUBEPCHTETA.
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TEXHOJIOI'UN UCKYCCTBEHHOI'O HHTEJIVIEKTA

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)
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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
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 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
00pa3oBaTebHON MTPOTPaAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTalluu: 3a4€T, / CEMECTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

Kon WHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH oCyIIecTBISTh KPUTHIECKUIT aHaIu3 MPOOIEMHBIX CUTYalui Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN

VK-1.3: BeipabateiBaer
CTpaTeruo ACUCTBUMN I
pelIeHns IPUKIAaIHbIX 3a1a4,
HCIOJIb3YSl TEXHOJIOTHH
HUCKYCCTBEHHOT'O MHTEIJIEKTA

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

OIIK-10: Crioco6eH ¢popMyIHpOBaTh U PeIIaTh HAYYHO-TEXHUICCKHE 3a/1a9H B 00IaCTH CBOCH
npoecCHOHANBHON NeATeIbHOCTH

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJbTaTaMHU O0CBOEHHS 00pa30BaTeIbHOI POrpaMMbl

Ko/ 1 HanMeHOBaHHE HHANKATOPA OuenouHbIE
Pe3ynbTarhl 00y4eHus 10 AUCIUILTHHE
JIOCTHYKEHUS KOMIIETEHIIHH MaTepUabl
YK-1.3: BripabateiBaer ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PCIICHNA NPUKIANHBIX 3a/1aq, | - gpaccupuKaudi — 3a4ad, pellaeMblXx — MeToAamu | Bompocsl (Nel -
MCTIONE3YSl  TEXHONOIMH  HCKYCCTBEHHOTO | piekyCCTREHHOTO HHTETEKTA; Nel0)

HHTCIICKTa -METPHUKH OILIEHKH KaueCTBa MOJIENEH U aJIrOPUTMOB;

OO0yJaronuiics yMeeT:

BHIOpaTh IMOAXOMSIIYI0O METPUKY /IS OLEHKM KadectBa | 3amanus 7-10

MOJCJIHN U AJITOPUTMA.

OO6yyarouuiicst BiajeeT:

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

KJIacCH(MKAIIMU M PETPECCHH.

OIIK-10.2: Mcnoap3yeT OCHOBHBIC METO/IBI
W TEXHOJIOTUH MCKYCCTBEHHOTO WHTEJUICKTa
JUTSL PEIIICHUS THITOBBIX 3aJ1a4

OOyyaronuiics 3HaeT:

- OCHOBHBIE METOJbI MAIIMHHOTO OOy4YeHMs, MPOIECCH U
CEpBUCH IO 00pabOTKE MAHHBIX U BHIPAOOTKE pemIeHUH B
obnactu npodecCHOHAIBHON AEATEIHHOCTH;

- KOMIUIEKC TEXHOJIOTHUECKUX PEIICHUH, UMUTUPYIOIIUI
KOTHUTHBHBIE (YHKIMH YeJOBEKa W MO3BOJIIOMIMI IpH
BBINOJIHEHUH 3334 JOCTUraTh Pe3yNbTaThl, CONOCTaBUMBIE
C  pe3ylbTaTaMU  HUHTEJIEKTYalbHOM  JESITEIbHOCTH
4eJI0BEKa;

Bomnpocsl
Ne20)

(Nell -

OOyJaroumiicss yMeeT:

- arperupoBatb, (UIbTpOBaTh, HacTpauBaTh Beca,
BBIOMpATH KJ1accu(pUKaToOpPHI, KJ1acCU(HUIPOBATH,
BU3YyaJln3UPOBATh JaHHbIC, CTPOUTH JIEPEBbS PEIICHUIl C
UCIIOJIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JJIsI PELICHHS
HayYHO-TEXHUYECKHX 3aJ7a4d B 00IaCTH MpodecCHOHaTBHON
JEATEIIPHOCTH; HaBBIKAMH HANNMCaHWS HEHPOHHBIX ceTel
JUISL pELIEHUS] HAYYHO-TEXHUYECKHX 331a4 B 00J1aCTH CBOEH
npodeccHoHANBHOM e TeIbHOCTH;

- HaBbIKAMM OOY4YEeHHS MOJAENM C HCIIOJIb30BaHHUEM
WHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIUICKTA.

3amanus
Ne25)

(Ne21 -

OOyyaronuics BJiageer:

Samanus (Ne 1- Nel0)




- HaBBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAYYHO-TEXHUYCCKHUX
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

3a1a4 B obnactu CBOEH

[TpomexyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJHON U3 CIEAYIOMUX (HopM:

1) cobecenoBanue;
2) BoinonHenue 3aganuit B OMMOC ynuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA /TN WHbIE MATEPHAJIBI 151 OLleHKU 3HAHMI, YMeHU i, HABBIKOB
U (WJIM) ONBITA JesITeIbHOCTH, XapaAKTePU3YyIOLIUX YPOBEeHb ¢(POPMUPOBAHHOCTH KOMIIETECHIIUH

2.1. TunoBble BONpPOCHI (TeCTOBBIE 3ajaHus1) /IJIAA OLIEHKH 3HAHMEBOT0 00Pa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHN

O0pa3oBaTeNbHBIN pe3yNbTaT

VYK-1.3: BripabateiBaet ctpateruto | OOydaronuiics 3HAET:

JIeMCTBHM ISt PEIICHHS | - KNaccMbMKALMIO 33434, PELUAEMbIX METOAAMM UCKYCCTBEHHOTO MHTE//IEKT];
NPUKIAAHBIX  3a/a4, HCIOJL3Ys | -METPUKM OLLeHKM KadecTsa Mojieneil u anropuTmos;

TEXHOJIOTHHU HCKYCCTBEHHOT'O

HMHTEJUIEKTa

3aganue 1

MammaHOe 00yueHne —

a) ChIenuaIM3UpOBAHHOE MPOTPaMMHOE penieHre (HiIM Habop pemeHuid), KOTOpoe BKIOYACT B ce0sl BCE MHCTPYMEHTHI I

H3BJICUCHUA BaKOHOMepHOCTeﬁ N3 CBIPbIX JaHHBIX

b) orta rpynmupoBka 06bexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMKUCHIBAIOIIUX CBOMCTBA 0OBEKTOB

C) HaOOp DaHHBIX, KaXJasl 3aIICh KOTOPOT'O NPEACTABIET cO00 yueOHbI IpuMep, colleprKalinii 3a1aHHbII BXOJHOH Habop
JIaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOHOM pE3yJIbTaT

d) mozpa3szmeneHre HCKYCCTBEHHOIO MHTEIIEKTA M3YYArOIIMA METObI TOCTPOCHHUS aJIrOPHTMOB, CHOCOOHBIX 00ydaThCsl Ha

JTAHHBIX

3amanue 2

Cpezm NPEIIOKCHHBIX 3a/1a4 MAallIMHHOTO 06y‘{€HI/IH YKaKUTC 3aa4u perpeccuu
a.) Ilonck HeraTUBHBIX OT3BIBOB Ha (1)I/IJ'IBM Ha caiiTe KHHOKOMIIaHHH

b) Anropurm ¢unbTpaimu cama

c) IlpenckasaHue CpoKa OKyHaeMOCTH IPOESKTa

d) Ipencka3saHue prIHOYHON CTOMMOCTU KBAPTHPEI
e) IloHMCK MOIICHHUYECKHUX TPaH3aKIIUii

3amanue 3
K 6ubinoTekam aHanmu3sa naHHbix B Python otHOCsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 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")]

3amanue 5

OTMeThTe BEpHBIE YTBEPKACHHs 00 anroputMe ciydaiiHoro jieca - Random Forest

! 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.




a) UroroBbIM mpeacKa3saHHEM MO/ICNH SBJISCTCS MPeACKa3aHHe CIy4alHoOro AepeBa

b) Tlapamerpsl ast kaxxaoro aepesa (ri1yOHHA, MUHUMAIbHOE YHCIIO 0OPA3IOB B JIUCTE H T.[.) BEIOHPAIOTCS CITy4aitHO
c) Kaxnmoe nepeBo B jecy mojyyaet CirydailHblid Mo JHA00p AaHHBIX

d) Uwcno nepeBbeB B Jiecy BBIOMpPACTCS CAydaiHbIM 00pa3oM

e) IlpeackasaHue MOIENH - yCpeTHEHHBIC MPEACKA3aHHS ICPCBbEB

3amanue 6
Kakoit atpu0yT oTBe9aeT 32 MUHUMAaJIFHOE YHCIIO 00pa3IoB B mcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3anganue 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIBHOC YHUCIIO 06pa311013 B y3JIC 1A pa3[leJ'ICHI/I$I?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpHBIC YTBEPHKICHNUS O BIUSHUH APAMETPOB PELIAIONICTO JepPEBhbs Ha epeo0yucHue
a) Yem menblne 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIHUS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TIEPEOOYUCHHUIO
€) UYem MeHbIle IIyOHHA JepeBa, TEM MEHBIIIEC TCHACHIHS K IEPEOOYICHHUIO
d) TI'nyOuHa nepeBa HUKAK HE BIUSET HA €ro MEPE0OyYEHHOCTD
e) UYem mMeHblue 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIHUS K TIEPEOOYUCHHUIO

3aganue 9

Kaxkoi I(J'IaCCI/ICI)I/IKaTop HGO6XOZ[I/IMO HCIOJIB30BaTh IJIA MPEACKA3aHUA pasMepa 0,[[06peHHOl“O KpeauTa 1o 3alaHHbIM HapaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmoNb30Bad u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpHBIC YTBEPIKACHUS O JAEPEBbSIX PELICHHUH.
a) ueM MeHbIIle CBOWCTBO gini, TEM OJHOPOIHEE IPUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcs TOMBKO IS TUCTHEB, HO HE TS Y3II0B
C) CBOWCTBO samples yKka3pIBaeT HA KOJIHMYECTBO IPHMEPOB B y3IIe
d) mapamerp gini, BO BceX JIMCTBSAX TOJDKSH HMETh OJJMHAKOBBIC 3HAYCHHS

OIIK-2.3: Hcmoms3yer ocHOBHbIC | OOyyarommuiics 3HaeT:

MCTO/bI n TCXHOJIOTHH | - OCHOBHBIC METO/Ibl MAILIMHHOT'O O6y‘I€HI/IiI, IIpOHECChl U CEPBUCHI 11O 06pa60TKe JaHHBIX U
HMCKYCCTBCHHOI'O MHTCJUICKTA JJIA Bpra6OTKG peH.ICHI/Iﬁ B o0yact HpO(i)eCCI/IOHaJILHOﬁ JACATCIIBbHOCTH,
pCLICHUA TUIIOBBIX 3a1a4 - KOMIIJICKC TCXHOJIOTHYCCKUX peH.IGHPIﬁ, I/IMI/ITI/IpyIOH.[I/Iﬁ KOTHUTHBHBIC q)yHKHI/II/I YCJIOBCKaA 1

HOSBOJ’I?HOH.[I/Iﬁ IpyA  BBINOJHCHUHM 3aJla4 JOCTUTaTb PE3YyJIbTAaTbl, COINOCTABUMBIC C
pe3yJibTaTaMu PIHTGJIJICKTyaJ'IBHOﬁ JCATCIIBHOCTH YCJIOBCKA,

3ananue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece
a) uem GOIbIIIE IEPEBHEB B JIECY, TEM JIyUIlIe KAYeCTBO MPEICKa3aHUs
b) Bpems HacTpo#KY ¥ PABOTHI CITYYAWHOTO Jieca YBEIUIUBACTCS MIPOTIOPIIHOHATBHO KOJINYECTBY ICBEPEB B JieCy.
C) ChydaiiHbIi Jlec IPUMEHUM JUTSL PEIICHHS 3aa9 PErPecCru
d) chyuaiiHbIif Jlec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKAIIMA

3ananue 12
OTMeTbTe BEpPHBIE YTBEPKACHHS
a) RandomizedSearchCV HaxoquT Jay4inyro KOMOHHALIMIO TAPAMETPOB JUIS IepeBa peLICHHI
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nyduryr0 KOMOHHALMIO HapaMeTpoB Ul JepeBa, M3 TeX 3HAUCHUH MapamMeTpoB, 4TO ObUIH
nepeansbl
d) RandomizedSearchCV naer Gosee TouHoe npeackasanue, yeM GridSearchCV

3amanne 13
Bri6epure u3 ciucka 3ajaun KiIacCUPpUKAIUH:
a) pasuenuTh 1o Gororpadyu KUBOTHBIX Ha KOIIEK U cO0aK
b) npenckasath CTOMMOCTH KBAPTHUPHI 110 33JaHHBIM [TApAMETPaM




C) pa3menuTh rpHObI HA CheTOOHBIC U SIOBHTHIC
d) crpynmupoBaTh TEKCTHI IO UX SMOLMOHATIBHON OKpacKe

3ananue 14
OTMeTbTe BEPHBIE YTBEPKACHUS
a) B kadecTBe nepeMeHHBIX s 00y9IeHMUsI AePeBa MOTYT OBITh HCIIOJI30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
MPU3HAKA
b) epeBsst pemieHuit MOryT peruars 3aa4y KIaCCH(UKAILME C IPOU3BOIBHBIM YHCIOM KIIaCCOB
€) UYewm meHsIme 3HadeHne min_samples_leaf Tem TouHee GyayT npenckazaHus Ha TPCHUPOBOYHOM BBIOOPKE
d) UYewm mensime 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKa3aHUs HA TECTOBOM BHIOOPKE

3aganue 15
Ooyuaromias BeIOopka (X _text, y test) aTo —
a) BriOopka, Mo KOTOPOi HACTPAUBAIOTCS ONTUMANBHBIC MApAMETPHI JepeBa
b) Bribopka, M0 KOTOPOil OLICHUBAETCS Ka4eCTBO TMOIYUYCHHOTO IepeBa PeIICHHU
C) BriOopka, M0 KOTOPOH OCYIIECTBIACTCS BBIOOP HAMTYUIIeH MOJETIN U3 MHOXECTBA MOJIeeit
d) MHOXeCTBO LENeBIX 3HAUYCHUI ISl JAHHOTO HAabopa JaHHBIX

3aganue 16
[pu 06yUeHrH HEKOTOPOM MOJIEH HA TPEHUPOBOYHOM BEIOOPKE U OIICHKE €€ KauecTBa Ha TECTOBOH BBIGOPKE, MMOJTyUeHa GOJbIast
pasHHIa MEXY 3HAUCHUSIMHA METPHK Ha TPEHUPOBOYHOM M TECTOBOM BBIOOPKaX. O YeM 3TO MOKET TOBOPHUTH?

a) Mogens nepeobydeHa

b) Pacnpenenenue qaHHBIX B TECTOBOM BHIOOPKE CHIIBHO OTJIMYAETCS OT PACIIPEENICHUs. B TPEHUPOBOYHON

€) Mogaenp Hemo00yUYeHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue U3 npeanoKeHHbIX KOMOWHAIHI HE BBI3OBYT OIIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3ananue 18
Kakwue cTpoku mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK natadpaiimMa data (MHAEKCHI MOCISI0BATEILHOCTE unces ot O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT OBITh NCIIONIH30BAaHA CTyIeHYaTast (QYHKIHUS aKTHBALMN?
a) Ompenenuth K CbeJOOHBIM HITH HECHETOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts k kKakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UPHC?
C) Pa3nmenuTh TEKCTHI Ha HEHTPAIbHBIC, HETATHBHBIC U MOJIOKHUTEIbHBIE.
d) TIlpenckasare pa3mep 3apabOTHOM MIIATHI CHELMATIKCTA O ONPEICTCHHBIM TapaMeTpam.
e) PasmenuTh M300pakeHUS HA COAEPIKAIIIE U HE COICPIKAIINE OTKPBITHIH OTOHb.

3aganue 20
Kakoe 3HaueHIEe MOXKET UMETH B3BEIICHHAs! CyMMa BXOJI0B HEIpOHA (/10 MCIOIb30BaHMs aKTHBAI[IOHHOHN (PYHKITHH)
a) [11]
b) [0,1]
c) (-1,1)
d) (- oo,+ )

2.2. TunoBble 3aJaHus /151 OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

Kox n HaumeHOBaHUE
HWHIUKATOpa TOCTHKEHUS OO6pa3oBaTenbHBIN pe3yabTaT
KOMITETECHIINU

OIIK-2.3: Ucnone3yeT ocHOBHBIE | OOyYarONIMiiCcsS yMeeT:

METOABI U TEXHOJIOTHU - arperupoBaTh, GUIBTPOBATh, HACTPAUBATh BECA, BRIOMPATH KIIACCU(HUKATOPBI,
Ki1accu(UIMPOBaTh, BU3YaJIM3UPOBATh IaHHBIE, CTPOUTH JEPEBbsS PEIICHHH C




HNCKYCCTBCHHOI'O MHTCJJICKTA JJIL HCIOJIb30BAHUCM A3BIKOB BLICOKOT'O YPOBHS [JId PCHICHUSA HAYYHO-TCXHUYCCKUX 3a1a4 B
peUICHMS TUIIOBBLIX 3a4a4 obnacru HpO(l)eCCHOHaHLHOﬁ JCATCIBHOCTH,

3ananue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (uanpumep, lab2 tiuzhna.ipynb), nomxmounte
6ubmmoTekn numpy M pandas u npoutuTe AaHHbIe U3 daiina StudentsPerformance.csv B natadpeiim sp.

[Momy4unTe pacnpeneneHne YUCIOBBIX BEIHMYHMH AaTadpeliMa Sp UCTIoNb3ysl 0a30BbIe METO/IbI BU3yalu3auun Oubinorexu pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomp3ys wuHTepdeiic amsi MONTOHKHA PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
MOAMHOXKECTBaM HabOpa NaHHBIX BBIBEJWUTE rpa(uK yCIEBAEMOCTH 110 MaTEMAaTUKE M YTCHHUIO C Pa3ZCICHUEM I10 TOIY.

3amanue 22

3arpysure Moaynu 6ubnrorek numpay u matplotlib, a Taxxe moxymu 6udarorexu Scikit-learn, HeoOxoauMBbIe TSI pabOTHI C IPEBOM
peumennii. 13 sklearn.datasets parpysute TecToBbIil HaGop iris. M3yuute cTPpyKTYpy MOJydeHHOro Habopa maHHbX. B Habope 150
9K3eMILIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHUHOJIOTHH). KakaoMy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(MHa YamenucTUKa B CM; INMPHHA YalIeINCTHKA B CM; JUTMHA JIeTIeCTKa B CM; IIMPHHA JIeNecTKa B cM) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. naHHBI HaOOp MO3BOJISET PELINTH 33/auy KiaccU(HKalMM, OTHECEHHsS PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUIMHBI YallIeIMCTHKA U T.J. K OHOMY U3 Tpex KinaccoB. Co3naiite nemoHctpatuBHblil Decision Tree kiaccuguxarop,
UCTIONBb3Ysl OJHOMMEHHBII Kiacc 3 6ubmmorexu sklearn m coxpanute ero B nepemeHHyto dt. J[ns paspeneHus MHOXKecTBa Ha
TECTOBOE€ W TPEHHUPOBOYHOE HCHOJB3yHTe MeTon train test split. OToOpa3ure MOIYUCHHOE NEpeBO peIIeHHi TrpadHuvecKky,
ucnonb3yiite meron plot_tree

3aganue 23

3arpy3urte JaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop u3 1797 pyKONHMCHBIX M300paKeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTUHKA MpencTaBlieHa MACCHBOM M3 64 3HaYCHHH IBETa IS KaXXIOW SYCHKH U300pakeHus.
OOyumnTe epeBo PeLICHUH U MOJIyYuTe MpeACcKa3aHue Ha TeCTOBOI BeIOOpKe. Busyanusupyiite npenckasanue, yKaKute TOYHOCTb
JUIS TIOJTy9dEHHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

HaGop mannbix boston mpejacrasisieT co0oii coBaps ¢ kiouamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYeT
MaCCHB CIHICKOB:

{'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 uncioBrIx 3HaueHMA. Bama 3amaua HaliT onmucanne Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IlocTpoiiTe aepeBo pelieHui, IPEACKa3bIBAIOIIee CTOMMOCTD JKUIIbS [0 UMEIOIIUMCS TaHHbIM. OOpaTuTe BHUMAaHHE, CTOUMOCTD
JKHUITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#aér. J{ist npeackasanus 3HAYCHUS
1eseBoit (yHKIIMK HYKHO perpeccuonHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce epeBhbs HA JaHHBIX boston MO CIEIYIONIUM MapaMeTpam:

MaKCUMaJbHasg ITyOuHa - T 2 10 15 ypoBHeit

MUHHMMAJIBHOE YHCII0 TIPo0 A7 paszaeneHus - ot 2 o 10

MHUHHMaJIBHOE YHCII0 TIpo0 B ucte - oT 1 10 10

OT00pasuTe TydIIue mapaMeTpsl U JIydlee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBII Habop boston.

Wzyante ocranbHble aTpuOYTH Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsMu U MakCHMalTbHON
TIyOMHOHM paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0y4uTe MONy4eHHYIO MOJIeb. BrimmoHnTe npeackazanue. [locauranite TOYHOCTH (score) ISt Jieca.

VYKaxuTe TpH CaMBIX BaXXHBIX IapaMeTpa U1 JEPEBbEB pEIICHHH B CO3JaHHOM Jiecy, HCIIOJB3YS, HampuMmep, aTpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuarommuiics BJIajieeT:

CTPaTETHIO JaecTBuit JUISL | - HaBbIKAMU HAIlMCaHUS HEHUPOHHBIX CETEH JUlsl PELIEHUs Hay4yHO-TEXHHYECKUX 3ajad B
pellieHus OPUKIAAHBIX  3a1a4, | obnacTu cBoel npodeccroHaIbHOM NeaTeNbHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBIKAMH OOY4YEHHSI MOJIENIM C HCIOJIb30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJUIEKTA.

-HaBBIKaMH OLIEHKH Ka4ecTBa pabOTHI JITOPUTMA B 331a4aX KJIACCU(PUKAIIH M PErPECCUH.
OIIK-2.3: Ucnonp3yeT OCHOBHEIE
METOBI 17§ TEXHOJIOTHH
HCKYCCTBEHHOTO WHTEIUIEKTA JUISA
pemIeHNs THIIOBBIX 3a/1a4

1. WUcnonbsyinte ¢ainn StudentsPerformance.csv. BoiBegute CTPOKM € AaHHbIMM OOYYaIOLLMXCA, KOTOPbIE HE MPOXOAUAU
noAroToBuTeIbHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (ntobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys meton Implot() BbiBeanTe rpadmKk ycnesaemoct no
MaTeMaTUKe W YTEHUIO C Pa3gesieHUem no nony.




2. MWcnonb3yiite dpann StudentsPerformance.csv. BbiBeguTe CTPOKM € AaHHbIMM 0byyatowmxca, HabpaBLIMX B CyMMe 3a TpU
TecTa 6osblwe 250 6annos. Umnoptupyinte bubanoteky Seaborn. MNMoKaxuTe Ha rpaduke cpegHUin 6ann No matemaTmke
ONA AeByLIEK U IOHOLWeEN B 3aBUCMMOCTM OT YPOBHSA 06yYeHUs.

3. Onpegenute, K KAKOMy U3 TPeX BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpaM: AJIMHA YalleNnCTUKa,
LWMPWHA YaLLeNNCTUKa, O/IMHA NIeNecTKa U LWWPKMHa enecTKa. 3arpysute moayavm 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHunn. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO peLleHWid Co cneayoWwuMm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNCI0 06BEKTOB B ncTe - 4. OTOO6pa3nTe NOYy4EHHOE AEPEBO PeLLUEHUI rpadrUyecKn, UCNOIb3YNTE METOL,
plot_tree. BbinonHUTe NpeAcKa3aHne OTHOCUTE/IbHO KAaCcCoB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepenvte, K KAKOMY U3 TPEX BUA0B MPUHALNENKUT MPUC NO YETbIPEM YUC/IOBbIM NapaMeTpam: AJIMHA YaleanCTUK],
LWMPMHA YaLIeNNCTUKa, A/IMHA NIeNecTKa U LWMPKUHaA enecTKa. 3arpysute moayam 6ubamortek numpay u matplotlib, a Takxke
Mmoaynn bubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3ganTe AepeBo peLleHNn Co CNeayoWwMMIN NapameTpaMm: MakCMMabHOE KOJIMYECTBO Y3/10B - 3,
MWHMMaNbHOE YMCO OOBEKTOB AN1A pasgeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEPEBO pelleHui rpaduyecki,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTEIbHO KAacCcoB, K KOTOPbIM NPUHAA/IeKaT AaHHble U3
TECTOBOM BbIOGOPKM.

5. Onpeaenute, K KAKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YalleNnCcT1Ka,
LWMPMHA YaLLeNNCTUKa, 4/IMHA NIeNecTKa U LWWPKHa AenecTKa. 3arpysute moayav bubnmorek numpay u matplotlib, a Takxke
moaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbli Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier c 10 gepeBbamMmU. BbinoNHUTE NpeacKkasaHue
OTHOCUTE/IbHO K/AacCcoB, K KOTOPbIM MPUHAA/NeaT AaHHble U3 TecToBOW BblBOpKW. MocunTaiiTe TOYHOCTL (score) ans
nosly4eHHoU moaenu.

6. 3arpysuTte mopynu 6ubavotek numpay v matplotlib, a Takxke mogynu 6ubavotekmn Scikit-learn, Heobxoaumble ana
paboTbl ¢ gpesom peweHnit. U3 sklearn.datasets 3arpysute TectoBbi Habop iris. Co3pgante M obyuute Moaenb
RandomForestClassifier c makcumanbHow rnybuHon aepesbes - 7. BoinonHUTe npeackasaHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NOSyYEeHHON Mmogenu.

7. WmnopTtupyiTe Habop aaHHbix load_digits, cogeprkawmii 1797 n3obpaskeHnn pyKonucHbix undp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIMA U TECTOBLIN B Nponopumm 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CeTb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOFO U BbIXOAHOTO. BbiNnoNHMTE NpeackasaHue un
OLEeHWTE ero KayecTso.

8. WmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOUHbIM M TECTOBLIN B Nponopumm 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO W BbIXOA4HOTO. BbiNONHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.

9. Hanuwwute Knacc Neuron, BbIMOAHAKOWMIA GYHKLUUM MCKYCCTBEHHOrO HEMpOHa, Ha BXOA AOJXHbI MOAABaTbCA Beca,

CMeLLEeHWNE, U 3HAaYEHWs BXOA0B HelipoHa. B KauecTBe GpyHKLMM aKTUBALMU UCMONb3YIUTE CUTMOUAY:
A= 14+e*
10. Hanuwwute knacc Neuron, BbINOAHAOWMIA GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCS Beca,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YWNTE TMNEPbOIMYECKMIA TaHTEHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB JIs MOATOTOBKH 00Yy4YalOIIMXCH K IPOMEKYTOYHOM aTTeCcTaluu
1. MUckyccrBennslii nateiekt. OcHOBHBIE mOHATHSA NI
2. MammHHOoe 00yJeHue.
3. T'myGokoe obyueHue.
4. OOyuenHwue c yauTenem u 6e3 yauTes.
5.  OcCHOBHEBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00Pa0OTKA TAHHBIX.
6. MeTononornyeckue NPUHIIMITEI AHATU3bI JaHHBIX.
7. Lenwm, 3Tambl, METOABI M TEXHUKH aHAIN3a JaHHBIX.
8. ®wuibTpanus rpynmupoBKa U arperanus JaHHBIX.
9. Busyanmzanus JaHHBIX.
10. Busyanmzanus naHHbx B Phyton.
11. Busyanmzanus B Pandas.
12. bubmuoreku Seaborn u Matplotlib
13. Pemraromiie qepeBbsi: OCHOBHBIC OHSITHS.
14. 3apgava kmaccupUKaInm.
15. JlepeBbs pemenuii. OCHOBHBIC TTapaMeTPHI JAepeBa.
16. [epeBo pemicHUi B 3a1a41 PETrPECCHH.
17. Merton GnrkaiIIMx coceaei.




18. Konuemnmus ciryyaifHoOro jeca.

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

21. TIpoGnema nepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

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

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIHUW aKTHBALUU HEHpOHA.

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. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
c¢()OPpMHPOBAHHOCTH KOMIIETEHIUIi NIPH POBEICHNU POMEKYTOYHOM aTTeCTAUM

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

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CJIHM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOMIEMYCsl, €CIIH KOJTMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHUTEJIBHO» BBICTABISECTCS OOYYaIOMIEMYCS, €CIM KOJIMYECTBO TMPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 001ero o0bEMa 3aaHHbIX BOIIPOCOB,;

- OIICHKA «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCs, €CIH KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi OEHOK 10 pe3yJIbTaTaM BBINOJIHECHHUA 3aJaHUI

«OTIAMYHO» — CTABUTCSA 32 pabOTY, BHITIOJHEHHYIO IOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.

«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 paboTHI WM JOIMYCTHI He Oojiee OJHOW TpyOoOi OIMMOKM U JBYX HEIOYETOB, HE Ooyiee OHOM TpyOoit u
oJHOM Herpy0oii ommoOKy, He OoJiee TpexX HErpyObIX OIHMOOK, OTHOM HErpyOOl OMMOKY 1 IBYX HEJJOYETOB.

«Heyn0BJIeTBOPUTEIBLHO» — CTaBUTCS 32 PadOTY, €CIM YHCIIO ONIMOOK W HEAOYETOB MPEBBICHIO HOPMY
TSl OLIEHKH «yJIOBJIETBOPUTEIHLHO)» MIJIH MTPABUIBHO BBIOJHEHO MEeHee 2/3 Bcelt paboThl.

Buowl owubox:

- 2pyoOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peuleHuUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

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

- He0oUembl.: HepayYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEUHOCU 8 YOPMYTUPOBKe
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHU.

Kpurepun ¢popmMupoBaHusi OLEHOK MO 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3fIelIoB MPOrPaMMbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAJIBHBIX MPOOJIEM; MPHUOOPET HEOOXOAMMBbIC YMEHHS M HaBBIKH, OCBOMJI
BOIPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYCHHBIX 3HaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK IMpU OTBETE,
JIOCTaTOYHO TIOCJIEAOBAaTEIbHO W JIOTHYHO HW3JIaraeT TEOPETHUYECKUH Marepual, JOIyCcKas JIHIIb



HE3HAYUTEJIbHbIE HAPYLIECHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHUSI U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBHICTABIISICTCS B TOM CiIydae, KOTJla CTYJACHT JAEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeNiOB MPOTrpaMMbl U3Yy4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro CJ1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY aHAJTUTUYECKOMY MBIIUICHUIO, HMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJIMMbIe YMEHHs M HAaBBIKH, JOIMYIIEHBI TPyObIe
omMOKY M HE3HAaHWE TEPMHUHOJIOTMHM, OTKa3 OTBEYATh HA JOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO ISl TOTYHYEHHUS ITOJI0KUTEITLHOM OIICHKH.
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