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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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Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepraibl, ONpEAeSIONe TPoLueaypy U KPUTEPHH OLIEHUBaHHUS C(HOPMUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIICHI/II/I HpOMeXCYTOqHOﬁ arTeCTaliuu.



1. llogcHuuTeAbLHAA 3aMUCKA
[lens MpOMEKYTOYHOM aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3yJIhTaTOB
06y‘-I€HI/ISI 110 JUCHUITIIIMHE, OGGCHC‘-II/IBaIOH_[I/IX JOCTHUIKCHHUC HJ'IaHI/IpyeMBIX pCSYJIBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTauu: 3a4€T, 7/ CEMECTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)opanyeMbe B Iponecce 0OCBOCHUSA TUCHUIIINHBI

Kon WHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH ocymecTBIsATh KpUTHUECKUH aHaM3 TPOOJIEMHBIX CUTYalli Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETUIO IEHCTBUN

VK-1.3: BeipabateiBaeT
CTpaTeruo ACUCTBUMN I
pelIeHns IPUKIAaIHbIX 3a1ad4,
HCIIOJIb3YSl TEXHOJIOTUH
HUCKYCCTBEHHOTO MHTEIJIEKTA

OIIK-10.2: Ucnonp3yer
OCHOBHBIE METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTA JUIS
pELICHHS THUITOBBIX 337124

OIIK-10: CriocobeH ¢popMyIHpOBaTh U PelIaTh HAYYHO-TEXHUICCKHE 3a1a9H B 00IaCTH CBOCH
npoecCHOHANBHON NeATeIbHOCTH

Pe3yabTaThbl 00y4eHHUs 10 JUCHMILJINHE,
COOTHECEHHbIE C IVIAHUPYEMBIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Ko/ 1 HanMeHOBaHHE HHANKATOPA OuenouHbIE
Pe3ynbTarhl 00y4eHHs 10 AUCIUILTHHE
JIOCTHIKEHUS. KOMITETEHIIMH MaTepUAIBI
YK-1.3: BripabarbiBaeT crpateruto | OOyuaromuiics 3HaeT:
ACUCTBUM IS PCIICHNA NPUKIIANHBIX 3a/1a9, | - gpaccupukaudi — 3a1ad, pellaeMblXx — METoAaMu | Bompocsl (Nel -
MCTIONE3YSl TEXHONOIMH  HCKYCCTBEHHOTO | piekyCCTREHHOTO HHTETEKTA; Nel0)

HHTCIICKTa -METPHUKH OIIEHKH KaueCcTBa MOJIENEN U aJIrOPUTMOB;

OOyyaronuiics yMeeT:

BHIOpaTh IOAXOMSIIYI0O METPUKY JJIs OLEHKH KadectBa | 3amanus 7-10

MOJCJIHN U AJITOpUTMA.

OO6yuarouuiicst BiajeeT:

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

KJIacCH(MKAIIMU M PETPECCHH.

OIIK-10.2: Hcnosp3yeT OCHOBHBIE METOIbI
U TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa
JUISL PEIICHUS TUTIOBBIX 33124

OOyuarouniicst 3HaeT:

- OCHOBHBIC METO/bI MAIIMHHOTO OOyuYeHMs, MPOIECCHl U
CEPBUCHI IO 00pabOTKe MAHHBIX U BHIPAOOTKE pelICHUH B
oGnacTu mpodecCHOHATBHON AEATEIHHOCTH;

- KOMITJIEKC TEXHOJIOTHYECKHUX PEIICHUH, UMUTHPYIOIIHii
KOTHUTHBHBIE (YHKIMH YeJIOBEKa M MO3BOJISIONMHA NpH
BBINOJIHEHUH 3324 JOCTUraTh Pe3yIbTaThl, COIOCTABUMBIE
C  Ppe3ynbTaTaMU  HUHTEIJIEKTYalbHOM  JEsITEIbHOCTH
4eJI0BEKa;

Bompocst
Ne20)

(Nell -

OOy4aronmiicss yMeer:

- arperupoBaTh, (QUIBTPOBAaTh, HAacTpauBaTh Beca,
BBIOMpATH KJ1accu(pUKaToOpPHI, KJIacCHU(HUIMPOBATH,
BU3yaJIM3UPOBATh JaHHBIE, CTPOUTH ICPEBBS PEUICHUN C
WCTIONB30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JUIS PELICHHUS
Hay4YHO-TEXHHUYECKUX 3a]1a4 B 00J1aCTH MPoPeCcCUOHATBHON
JIESITETIPHOCTH; HABBIKAMH HATMCAHHUS HEHPOHHBIX CETeH
JUISL pELIeHHs] HayYHO-TEXHUYECKHX 33124 B 00J1aCTH cBOEH
npodeccHoHABHOM e TeIbHOCTH;

- HaBbIKAMM OOy4YEeHHS MOJAENNM C HCIIOJIb30BaHUEM
UHCTPYMEHTOB MCKYCCTBEHHOI'O HHTEILIEKTA.

3amanus
Ne25)

(Ne21 -

OOyyJaronuiics BJageeT:;

Samanus (Ne 1- Nel0)




- HABBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAYYHO-TCXHUYCCKHUX
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

3a1a4 B obactu cBoOeH

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOHN U3 CIIEAYIOMUX Gopm:

1) cobecenoBanue;

2) BeinonHenue 3aganuit B OMMOC yHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIM HHbIEe MAaTePHAJIbI /15l OLIeHKU 3HAHMII, YMeHU i, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapAKTePU3YIOIIUX YPOBEeHb C(hOPMUPOBAHHOCTH KOMIIETEHIIUH

2.1. TunoBble BONPOCHI (TeCTOBBIE 3aaHUs) /I OLIEHKH 3HAHMEBOT0 00Pa30BaTeJIbLHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:

Kox v HanmeHOBaHNE HHANKATOpA
IOCTHOKEHHS] KOMIIETEHIINHI

O0pa30oBaTeNbHBIN pe3yNbTaT

VYK-1.3: BripabateiBaet ctpateruio | OOydaronuiics 3HAeT:

MammHHOe 00yueHne —

H3BJICUCHUA BaKOHOMepHOCTeﬁ N3 CBIPbIX JAaHHBIX

JAHHBIX

3amanue 2

b) Anropurm ¢unbTpaimu cama

c) IlpenckasaHue CpoKa OKYHaeMOCTH IPOESKTa

d) Ipencka3saHue prIHOYHON CTOMMOCTU KBAPTHPEI
e) IloHMCK MOIICHHUYECKHUX TPaH3aKIInii

3amanue 3
K 6ubnmotexam ananuza ganabix B Python oTHOCATCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

a) res.query(‘country == ["Russia","Zimbabwe"]’)
b) res.query(‘country == "Russia" | "Zimbabwe"")

3amanue 5

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")]

JIeMCTBHM ISt PEIICHHS | - KNaccMbMKALMIO 33434, PELUAEMbIX METOAAMM UCKYCCTBEHHOTO MHTE//IEKT];
NPUKIAAHBIX  3a/Ja4, HCIOJL3Ys | -METPUKM OLLeHKM KayecTsa Mojieneil M anropuTmos;

TEXHOJIOTHHU HCKYCCTBEHHOT'O

HMHTEJUIEKTa

3aganue 1

a) CrenuaJIM3UpOBAHHOE MPOTPAMMHOE penieHHe (M Habop peleHuid), KOTOpoe BKIIOYAeT B ce0si BCe MHCTPYMEHTHI IS
b) orta rpynmupoBka o6bexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMUCHIBAIOIIUX CBOMCTBA 00BEKTOB
C) Ha0Op DaHHBIX, KAXKJasl 3aIICh KOTOPOT'O NPEACTABIAET cO00I y4eOHBII TpuMep, ColleprKalinii 3aJaHHBI BXOHOH HAOOp

JIaHHBIX, U COOTBETCTBYIOIIUN €My NIPaBUIBHBIN BBIXOHOU PE3yJIbTAT
d) mozpa3szmeneHHe HCKYCCTBEHHOIO MHTENIEKTA M3YYAIOIIMA METOIbI TOCTPOCHHUS aJrOPUTMOB, CHOCOOHBIX 00yYaThCs Ha

Cpezm NPEIOKCHHBIX 3a/1a4 MAllIMHHOTO 06y‘16HI/IH YKaKUTC 3a/1a4U pErpeccuu
a.) Ilonck HeraTUBHBIX OT3HIBOB Ha (1)I/IJ'IBM Ha caiiTe KHHOKOMIIaHHH

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

OTMeThTe BEpHbIC YTBEPXKISHHUsI 00 aIrOpUTME cilydaiHoro sieca - Random Forest

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XPAHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLIEHOYHBIX MPOLEAYp KOIMdecTBe BapuaHTOB. OIEHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3allMd C YY€TOM pa3BUTHS HAayKd, oOpa3oBaHUS, KYJbTYpbl, SKOHOMHKH, TEXHUKH, TEXHOJIOTUH W
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COAEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenogaBarens — pa3padOTINK OIIEHOYHBIX CPEJICTB.




a) UroroBbIM mpeacKa3saHHEM MOJICNH SBJISCTCS MPEeACKa3aHHe CIy4aHOro AepeBa

b) Tlapamerpsl ast kaxxaoro aepesa (rityOHHA, MUHUMAIbHOE YHCIIO 0OPA3IOB B JIUCTE U T.[.) BEIOHPAIOTCS CITy4YaitHO
c) Kaxnmoe nepeBo B jecy mojyyaet CiydailHbli Mo JHA00p AaHHBIX

d) Uwcno nepeBbeB B Jiecy BBIOMpPAETCS CAydaiiHbIM 00pa3oM

e) IlpeackasaHue MOIENH - yCPEIHEHHBIC MPEACKA3aHHS ICPCBbEB

3amanue 6
Kakoit atpu0yT oTBe9aeT 32 MUHUMAaJIFHOE YHCIIO 00pa3IoB B imcTe?
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 YTBEPXKICHUS O BIMSHUU [TApaMETPOB PELIAIONIETro JepeBbs Ha Nepeo0ydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIE TCHACHINS K TEPEOOYICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIe TEHACHIMS K TEPEOOYUCHHUIO
€) UYewm MeHbIle IIyOHHA JepeBa, TEM MEHBIIIEC TCHACHIHS K EPEOOYICHHUIO
d) TI'ayOuHa mepeBa HUKAK HE BIUSET HA €ro IePe00yUEHHOCTD
e) UYem mMeHblle 3HaUCHHE MapameTpa max leaf nodes, Tem MeHbIIIe TCHACHIUS K TIEPEOOYUCHHUIO

3aganue 9

Kaxkoi I(J'IaCCI/ICI)I/IKaTop HGO6XOZ[I/IMO HCIOJb30BaTh IJIA MPEACKA3aHUA pasMepa 0,[[06p6HH01“0 KpeauTa 110 3alaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpHBIC YTBEPIKACHUS O JAEPEBbSIX PELICHHUH.
a) ueM MeHbIIle CBOWCTBO gini, TeM OJHOPOIHEE IPUMEPHI B JIUCTE
b) cBoiicTBO gini ompesenseTcst TOMBKO IS TUCTHEB, HO HE IS Y3II0B
C) CBOWCTBO samples yKka3pIBaeT Ha KOJIHMYECTBO MIPHMEPOB B y3IIe
d) mapamerp gini, BO BceX JIUCTBSX JTODKSH HMETh OJJMHAKOBBIC 3HAYCHHS

OIIK-2.3: Hcnomp3yer ocHOBHbIE | OOydarommuiics 3HaeT:

MCTO/bI n TCXHOJIOTHH | - OCHOBHBIE METO/Abl MAIlIMHHOT'O O6y‘IeHI/I$I, IMPOLECChl U CEPBUCHI 11O 06pa6OTK€ JaHHBIX U
HMCKYCCTBCHHOI'O MHTCJUICKTA JJIA Bpra6OTKG peH.ICHI/Iﬁ B o0yact HpO(i)eCCI/IOHaJILHOﬁ JACATCIIBbHOCTH,
pCLICHUs TUIIOBBIX 3a1a4 - KOMIIJICKC TCXHOJIOTHYCCKUX pelHGHHﬁ, I/IMI/ITI/IpyIOH.[I/II\/‘I KOIrHUTHBHBIC (l)yHKL[I/II/I YCJIOBCKA U

HOSBOJ’I?HOH.[I/Iﬁ IpyA  BBINOJHCHUHM 3aJa4 JOCTUTaTb PE3yJbTaTbl, COINOCTAaBUMBIC C
pe3yabTaTaMu HHTeHHeKTyaHLHOﬁ JCATCIBbHOCTH YCJIOBCKA,

Saganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIy4aifHOM Jiece
a) uem GoJbIIIe IEPEBHEB B JIECY, TEM JIyUIlIe KAYECTBO MPEICKa3aHHUSI
b) Bpems HacTpoO#KY M PABOTHI CITyYaWHOTO Jieca YBEINIUBACTCS IPOTIOPIIHOHAIBEHO KOJIHYECTBY JE€BEPEB B JIECY.
C) ChydaiHbIi Jlec TPUMEHUM JUISL PEIICHHS 3aa4 PErPecCru
d) chyuaiiHbIi lec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKAIIMN

3ananue 12
OTMeTbTe BEpPHBIE YTBEPKACHHS
a) RandomizedSearchCV Haxoqut Jay4inyro KOMOMHALMIO APAMETPOB JUTS IepeBa PeLICHHI
b) RandomizedSearchCV pa6otaer ObicTpee, uem GridSearchCV
€) GridSearchCV HaxomuT ny4uryr0 KOMOHHALMIO MapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
nepeansbl
d) RandomizedSearchCV maer 6osee TouHoe mpenckasauue, uem GridSearchCV

3amanwne 13
Bribepure u3 cimcka 3a7auu KiaaccupUKaIuu:
a) pasuenuTh 1o Gororpadyu KUBOTHBIX HA KOIIEK U COOaK
b) npenckasath CTOMMOCTH KBAPTHUPHI 110 33JaHHBIM [TApAMETPaM




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

3ananue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe HepeMeHHBIX s 00y<IEHNUsI AePeBa MOTYT OBITh HCIIOJIB30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATETOPHAIIbHBIC
MPU3HAKA
b) epeBsst penieHuit MOTyT peniaTs 3aa4y KIaCCH(PUKALMHI C IPOM3BOIBHBIM YHCIOM KIACCOB
€) UYewm mewsIne 3HadeHne min_samples_leaf Tem TouHee OyayT MpeacKa3aHUs Ha TPCHHPOBOTHOMN BEIOOPKE
d) UYewm mensime 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKa3aHUs HA TECTOBOM BEIOOPKE

3aganue 15
Ooyuaromias BeIOopka (X _text, y test) aTo —
a) Bribopka, M0 KOTOPOi HACTPAUBAIOTCS ONTUMANBHBIC TAPAMETPHI JepeBa
b) Beibopka, 10 KOTOPOit OLICHUBAETCS KAYECTBO MOIYUYCHHOTO JepeBa PEIICHHUH
C) Boibopka, M0 KOTOPO# OCYLIECCTBISAESTCS BBIOOP HAMTYUIIeH MOJETIH U3 MHOXKECTBA MO/Ieneit
d) MHOXeCTBO LENeBIX 3HAYCHUH TSI JAHHOTO HAGopa JaHHBIX

3amanune 16
IIpu 0OydeHn HEKOTOPOIT MOAEIH HA TPEHUPOBOYHOM BEIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOW BHIOOPKE, IMOTydeHa OOJbImast
pa3HHLA MKy 3HAUCHUSIMHA METPHK Ha TPEHUPOBOYHOM M TECTOBOH BHIOOPKaX. O YeM 3TO MOKET FOBOPUTH?

a) Mogens nepeobydyeHa

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PaCpe/ieICHus B TPCHUPOBOIHOM

€) Moaenpb Hemo00yUYeHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue U3 mpeioxKeHHbIX KOMOUHAIMI He BBI3OBYT OMIMOKY?
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 S MepBhIX CTPOK AatadpaiiMa data (MHICKCHI OCIEA0BATEILHOCTE ykce oT 0 ¢ mrarom 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 HCIIOJIb30BaHa CTyNeHYaTast (GYHKIHS aKTHBALMN?
a) Ompenenuth K CbeJOOHBIM HITH HECHETOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts k kKakoMy 3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHOcUTCS UpUc?
C) PasnenuTh TEKCTHI Ha HEHTPAIbHBIC, HETATHBHBIC U MOJIOKHUTEIbHBIC.
d) TIlpenckasars pa3mep 3apabOTHOM MIATHI CHELMATINCTA O ONPEACTCHHBIM TapaMeTpam.
e) PasnenuTh U300pakeHUS HA COAEPIKAIIIE M HE COMCPIKAIINE OTKPBITHIH OTOHb.

3aganue 20
Kaxoe 3HaueHIEe MOXKET HMETh B3BEIICHHAs CyMMa BX0JI0B HEfpoHa (JI0 MCTIOIb30BaHMUS aKTHBAI[HOHHON (QYHKIIHH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- o0,+ )

2.2. TunoBble 3aJaHus 1JIs1 OLIEHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ybTar:

Kon u HaumeHnoBaHue
HWHJIMKaTOpa JOCTHKEHUS OO6pazoBarebHBIN pe3yabTaT
KOMIICTCHIIN

OIIK-2.3: Ucnone3yet ocHOBHBIE | OOyYaromuiics yMmeer:

METOAbI U TEXHOJIOTHN - arperupoBarhb, (1)I/IJ'H>TpOBaTI), HaCcTpanBaTh BeCa, BLI6I/IpaTL KﬂaCCI/I(l)I/IKaTOPBI,
KHaCCI/I(IJI/IIII/IPOBaTI), BU3YAJIU3UPOBATH JAHHBIC, CTPOUTH ACPCBbLS peHIeHI/Iﬁ C




HNCKYCCTBCHHOI'O MHTCJUICKTA IJIA HCIOJIb30BAHUCM A3BIKOB BLICOKOT'O YPOBHSA [JId PCHICHUSA HAYyYHO-TCXHUYCCKUX 3a1a4 B
peUICHMS TUIIOBBIX 3a1a4 obnacru HpO(l)eCCHOHaHLHOﬁ JCATCIBHOCTH,

3ananue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (uanpumep, lab2 tiuzhna.ipynb), mnogxmounte
6ubmmoTekn numpy U pandas u npouture AaHHbIe U3 daitna StudentsPerformance.csv B naradpeim sp.

[MomyunTe pacnpeneneHne YUCIOBBIX BEIMUYHMH AaTadpeiiMa sp HCIONIB3ys 0a30BbIE METOJIbI BU3yallu3auuy OndaroTeku pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmome3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
MOAMHOXECTBaM HabOpa TaHHBIX BBIBEAWUTE Ipa(uiK yCIEBAEMOCTH 110 MATEMATHUKE M YTCHHUIO C Pa3ZeNICHHEM 10 TIOITy.

3amanue 22

3arpysute Moxynu onbnurorek numpay u matplotlib, a Taxxe moxynm 6udnarorexu Scikit-learn, HeoOxoaIMEIe 11T pabOTHI C IPEBOM
pemennii. 13 sklearn.datasets parpysute TecToBbIii Habop iris. M3yuute cTpyKTypy MOJy4YeHHOro Habopa maHHbIX. B Habope 150
9K3eMILIIpoB ("'CcTPOK" B MPHUBBIYHON HaM TepMHUHOJIOTHH). KakmoMmy sK3eMIUIIpy COOTBETCTBYET YEThIpE YHMCIIOBBIX aTpulyTa
(MHa YalenMcTUKa B CM; ITMPHHA YalIeINCTHKA B CM; JUTMHA JIeTIeCTKa B CM; LIMPHHA JIEIeCTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISIET PELIMTH 33/ady KilaccU(UKanMu, OTHECEHHsS PAacTeHHs "MpHUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUIMHBI YalIeIMCTHKA U T.J. K OTHOMY M3 Tpex KnaccoB. Co3naiite nemoHctparuBHblii Decision Tree kiaccugukarop,
UCTIONIBb3Ysl OJHOMMEHHBII Kiacc 3 Oubnmorexu sklearn m coxpanute ero B nepemeHHyto dt. J[ns paspeneHus MHOKecTBa Ha
TECTOBOE€ W TPEHHUPOBOYHOE HCHOJB3yHTe MeTon train test split. OToOpasure MOIYUCHHOE NEpeBO peIIeHHH TrpaduvecKky,
ucrnons3yiite Metox plot_tree

3aganue 23

3arpy3uTe JaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiAroT coboit Habop u3 1797 pyKONHMCHBIX M300paxeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HAYCHHH IBETa IUIA Ka)XXIOW STYCHKH M300paKCHUS.
OOyuuTe IepeBo pelieHui U MOIyduTe Mpecka3aHue Ha TeCTOBOM BeIOOpKe. Busyanusupyiite mpeackasanue, yKaKuTe TOUHOCTh
JULS TIOJTy9EHHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIN Habop boston.

HaGop mannbix boston npejcrasisieT co0oii coBaps ¢ kiouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYyeT
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 4nciioBrIX 3HaUeHMA. Bama 3amada HaiiTH omrcanne Kakaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 3T0 ypOBEHb MPECTYMHOCTH Ha MYy HACEICHUS.

[octpoiite AepeBO pelIcHHUI, MPEACKA3hIBAIOIIECE CTOMMOCTD KIJIbS 10 UMCIOIMIUMCS JaHHbIM. OOpaTuTe BHUMAaHUE, CTOUMOCTD
JKHITBS - BEJIMYMHA HEeTIpephIBHAs, U AepeBo kiaccupukanuu DecisionTreeClassifier Ham He momo#aét. J{ist mpeackasanus 3HAYCHUS
1eseBoit QYHKIIMK HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

IlepebepuTe Bce IepeBbs Ha JaHHBIX boston Mo CACIYIONIUM MapaMeTpam:

MaKCUMaJbHas ITyOuHa - oT 2 10 15 ypoBHeit

MUHHMMAJIBHOE YHCII0 P00 A7 paszaeneHus - ot 2 o 10

MUHHMaJIBHOE YHCII0 TIpo0 B ucte - oT 1 o 10

OTo0pasuTe TydIue mapaMeTpsl U JIydIiee IepeBo.

3aganue 25.

3arpy3uTe BCTpOSHHBIN Habop boston.

Wzyunte ocrampHble aTpuOYTH Kiaccudukaropa. Co3maiite Mmogens RandomForestClassifier ¢ 15 mepeBbsMu U MaKCHMalbHON
riyOMHOM paBHOM 5 ypoBHsM i gaHHbIX digits load().

OO0yuuTe MONy4eHHYI0 MOIehb. BrimonuuTe npeackazanue. [locunTaiite TouHOCTH (Score) s Jieca.

VYKaxuTe TpPU CaMBIX BaXXHBIX IapaMeTpa Uil JEPEeBbEB pEIIeHHH B CO3JaHHOM Jiecy, HCIOJIB3Yys, HalpuMep, aTpuOyT
feature_importances_.

VK-1.3: BripabateiBaer | OOydarommiics BaajeeT:

CTPaTETHIO JaecTBuit JUISL | - HaBbIKAMU HAIlMCaHUSl HEUPOHHBIX CETEH JUlsl PELIEHUs Hay4yHO-TEXHHYECKUX 3ajad B
pellieHus OPUKIAAHBIX  3a1a4, | obnacTu cBoer npodeccrnoHaIbHOM NeaTeNbHOCTH;

UCTIONB3Ys TEXHOJIOTUH | - HaBBbIKAMHM OOYUYEHHSI MOJIENM C WCIIOJb30BAaHHEM HHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJUIEKTA.

-HaBBIKaMH OLICHKH KauecTBa pabOTHl aJITOPUTMa B 33/1a4aX KIaCCU(PUKAILIMN U PErPECCHH.
OIIK-2.3: Hcnonab3yeT OCHOBHEBIE
METOBI 17§ TEXHOJIOTHH
HCKYCCTBEHHOTO WHTEIUIEKTA JUISA
penIeHns THIIOBBIX 3a/1a4

1. WUcnonbsyinte dain StudentsPerformance.csv. BbiBegute CTPOKM C AaHHbIMM OOYYaOLMXCA, KOTOPbIE HE MPOXOANAU
noAroToBuTesIbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl MO ogHOMY M3 TecToB (ntobomy)
60nblue 90 6annos. Umnoptupyinte 6UbAnoTeKy Seaborn. Mcnonbsys meton Implot() BbiBeanTe rpadmk ycnesaemoctu no
MaTeMaTUKE W YTEHUIO C pa3gesieHnem no nony.




2. MWcnonb3yiite dpainn StudentsPerformance.csv. BbiBeguTe CTPOKKU € AaHHbIMM 0by4atowmxca, HabpaBLWKX B CyMme 3a TpU
TecTa 6osblwe 250 6annos. Umnoptupyinte bubanoteky Seaborn. MNMoKaxuTe Ha rpaduke cpegHunin 6ann no matemaTuke
ONA AeBYLIEK U IOHOLWEN B 3aBUCMMOCTM OT YPOBHA 006yYeHUs.

3. OnpeaenuTte, K KAKOMy U3 Tpex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpaM: AJIMHA YallenncTrKa,
LWMPWMHA YaLeNCTUKa, 4/IMHA IeNecTKa U LWMPKUHa IenecTKa. 3arpysute mogyavm 6ubnmortek numpay u matplotlib, a Take
Mmoaynn 6ubnmotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO peLleHnid Co cneayoWwuMm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNC/10 06BbEKTOB B ncTe - 4. OTOO6pa3nTe NOJlYyHEHHOE AEPEBO PELLEHUI rpadMUeCcKm, UCNOb3YTE METOZ,
plot_tree. BbinonHUTe NpeAcKa3aHne OTHOCUTE/IbHO KAaCcCoB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. OnpepenvTe, K KAaKOMY U3 TPEX BUAO0B MPUHALNENKUT MPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJNHA YalueNnCTUKa,
LWMPKMHA YaLeNNCTUKa, 4/IMHA NIeNecTKa U LWMPKWHa enecTKa. 3arpysute moayavm 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbI Habop iris. Co3faiTe AepeBO peLIeHUI CO CNeAYOWMMMN NAapaMETPaMM: MaKCUMaIbHOE KOJIMYeCTBO Y3108 - 3,
MWHMMaNbHOE YMCO OOBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEPEBO peleHui rpaduyecki,
ncnonb3ynte metog plot_tree. BbinonHUTe NpeackasaHMe OTHOCUTENbHO KAcCoB, K KOTOPbIM NPUHaAEXaT AaHHble U3
TECTOBOM BbIOGOPKM.

5. Onpeaenute, K KaKOMy U3 Tpex BMAOB NPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YalleNncTrKa,
LWIMPUMHA YaLeINCTUKA, 4/IMHA NIeNeCcTKa U LWMPKUHA IenecTKa. 3arpysute mogyavm 6ubnmortek numpay u matplotlib, a Take
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbli Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier c 10 gepeBbamMmU. BbinoNHUTE NpeacKkasaHue
OTHOCUTE/IbHO K/AacCoB, K KOTOPbIM MPUHAA/NEXaT AaHHble U3 TecToBOW BblbOpKW. MocunTaiiTe TOUYHOCTb (score) ana
nosly4eHHoU moaenu.

6. 3arpysuTte mopynu 6ubavotek numpay v matplotlib, a Takxke mogynu 6ubavotekmn Scikit-learn, Heobxoaumble ana
paboTbl ¢ gpesom peweHunit. U3 sklearn.datasets 3arpysute TectoBbi Habop iris. Co3gante M obyuute Moaenb
RandomForestClassifier c makcumanbHoW rnybuHoin aepesBbes - 7. BbinonHUTe Npeackas3aHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIGOPKU. MOCUMTaNTE TOYHOCTb (accuracy) AnA NOyYeHHOU MoLenu.

7. WmnopTupyite Habop aaHHbix load_digits, cogeprkawmin 1797 n3obpaskeHUin pyKONUCHbIX uubp 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/I0EB: BXOAHOIO, CKPbITOFO U BbIXOA4HOTO. BeinonHWTe NpeackasaHue u
OLEeHWTE ero Ka4yecTso.

8. WmnopTtupyiite Habop paHHbIX load_digits, cogepawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIM M TECTOBLIN B nponopumn 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CIOEB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.

9. Hanuwwute Knacc Neuron, BbIMOAHAOWMIA GYHKLUMM MUCKYCCTBEHHOrO HEMpOHa, Ha BXOA AOJXKHbI MOAABaTbCA Beca,

CMeLLeHNe, M 3Ha4YeHNA BXOA0B HeMpoHa. B KavecTBe GyHKLIMM aKTUBALMM UCMONb3YUTE CUTMOUAY:
A= 14+e*
10. Hanuwwute Knacc Neuron, BbINOAHAOWMIA GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCS Beca,
CMeLLeHNe, M 3HaYeHMA BXOAO0B HeMPOHA. B KavecTBe GYHKLIMM aKTUBALLMM UCMONb3YNTE TMNEPHONNYECKUI TaHTEHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4alOIIUXCS K NPOMEKYTOUYHOM aTTecTAlNu
1. MUckyccrBennslii nateekt. OcHOBHBIE mOHATHSA NI
2. MammHHOe 00y4eHue.
3. T'my6okoe obyueHue.
4. OOyuenHwue c yanuTeseM 1 6e3 yauTes.
5.  OcCHOBHEBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00PadOTKa TaHHBIX.
6. MeTononornyeckre NPUHIIMITEl AHATU3bI JaHHBIX.
7. Llenwm, 3Tambl, METOABI M TEXHUKH aHAIIN3a JaHHBIX.
8. ®wuibTpanus rpynmupoBKa U arperanus JaHHBIX.
9. Bmsyanmzanus TaHHBIX.
10. Busyanmzanus naHHeix B Phyton.
11. Buzyanmmzanus B Pandas.
12. Bubnuorexu Seaborn u Matplotlib
13. Permaromue qepeBbsi: OCHOBHBIC OHSITHS.
14. 3apgava kmaccugpuKaum.
15. JlepeBbs pemenuii. OCHOBHBIC TTapaMeTPHI JepeBa.
16. [epero pemicHUi B 3a1a41 PETrPECCHU.
17. Merton GnvkalIIMx coceaeii.




18. Konuemnmus ciy4yaifiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
20. Ycpennenue nporHo3oB.

21. TIpoGriema nepeoOydeHUs.

22. Tunsl omm6oK: true negative, false positive.

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

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIHWW aKTHBALNU HEHpPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npy rpaJieHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. Hetiponnas cets.

35. OpmHocnoHAs MOIEND.

36. CmepTouyHbIC HEHPOHHEIEC CETH.

37. CBEpTOUHBII CIOH, CII0H MOABBIOOPKH, TIOJTHOCBS3HEIH CIIOH.
38. LleneBas ¢pyHKUHS.

39. 3anmaum pacnosHaBaHus 00pa30OB.

40. Knaccudukarus oObeKTOB.

41. Tlouck u300paxkeHus Mo 00pasiry.

3. MeToauyeckne MaTepuaJibl, onpeae/sionue NpoueIypy 4 KpuTepuu oleHUBaAHUS
c¢()OPMHPOBAHHOCTH KOMIIETEHIUI MPH NPOBEICHNH NPOMEKYTOYHOM aTTecTAlUH

KpnTepnn (l)OpMI/IPOBaHI/Iﬂ OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMOJHEHUIO TECTOBBIX 3aJaHui

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CIM KOJIMYECTBO IPABHJIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABISIETCS 00YYaIOIIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «yAOBJIETBOPHTEJIBHO» BBICTABISCTCS OOYYAIONIEMYCs, €CIH KOJMYECTBO MPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 001ero o0bEMa 3aJaHHbIX BOIIPOCOB,;

- OIICHKAa «HEYIOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYYaIOIIEMYCs, €CIH KOJMYECTBO MPaBHIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIIPOCOB.

Kpurtepun ¢popmMupoBaHusi OEHOK IO pe3yJibTaTaM BBINOJHEHHUA 3aJaHUIT

«OTJIMYHO» — CTAaBHUTCSA 32 pabOTY, BHITOJHEHHYIO IIOJIHOCTHIO 0€3 OMIMOOK U HEJIOYETOB.

«Xopomo» — cTaBuTCA 3a paboTy, BHIOJIHEHHYIO MMOJHOCTBIO, HO MPU HAJIWYHU B HEll He Oojee OmHOU
Herpy0o# OIMOKHM U OIHOTO He/loueTa, He 0oJiee TpeX HEJJOUETOB.

«Y/10BJI€TBOPUTEIBbHO» — CTAaBUTCA 32 PabOTY, €l 00yJaroNHiicsl IPaBHIBLHO BBIIOIHUI HE MeHee 2/3
BCei paboThl WM JOIMYCTUI HE OoJiee OJTHOM TpyOOM OMMOKU U JBYX HEIOYETOB, HE OoJiee OJHOM TpyOor U
oJIHOH Herpy0oil ommnbku, He Ooiee Tpex HerpyObIX OIMOOK, OHOM HEerpy0Ooit OIMOKY U IBYX HEJJOUETOB.

«HeynoBJIeTBOPUTEILHO» — CTaBHUTCS 32 PadOTY, €CIM YHCIIO OMIMOOK M HEJOYETOB MPEBBICHIIO HOPMY
IUISL OTICHKHU «yJIOBJIETBOPUTEIBHOY» MJIH MPABIIIBHO BBITIOJHEHO MeHee 2/3 Bceil padoThl.

Buowl owuboxk:

- 2pyoOvle OwubKU: He3HaHUue OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEeMO8 peuleHus: 3a0ad,
OWUOKU, NOKA3bIBAIOWIUE HENPABUTILHOE NOHUMAHUE VYCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OuWUOKU: HeMOYHOCTNU YOPMYTUPOBOK, OnpedeieHuUll;, HepayUOHAIbHbIL 8b100p X00a peuleHs..

- He0oUembl.: HepayYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOENbHbLE NOZPEUHOCIU 8 YOPMYTUPOBKe
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHUS.

Kpurepun ppopmupoBaHus OLeHOK 110 324eTy

«3a4TeH0» — CTYJEHT IEMOHCTPUPYET 3HAHNE OCHOBHBIX Pa3/eJIOB IPOIPaMMBbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (QYHIAMEHTAJIBHBIX HpoOJieM; MpHOOpen HeoOXOAMMBIE YMEHHUS M HaBBIKHU, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyUYEHHBIX 3HaHUH, HE TOMyCTHI (PaKTHUECKUX OIIMOOK MPU OTBETE,
JOCTaTOYHO TIOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHUYECKUH MaTepual, JOMycKas JIHIIb



HE3HAYUTEJIbHBIEC HAPYLIECHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHSI U HEKOTOPBbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIydae, KOTJa CTYJEHT AEMOHCTPHUPYET (pparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOTrpaMMbl U3y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PyHIaMEHTAIBHBIX pobiieM. Y
HK3aMEHYEMOro €J1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIBHOMY aHAJTMTUYECKOMY MBIIUICHUIO, UMEIOTCS
3aTpyJIHEHUS B W3JI0)KEHUU MaTepuaja, OTCYTCTBYIOT HEOOXOJUMbIE YMEHHS M HAaBBIKH, TOMYIIEHBI TpyObIe
omKrOKM M HE3HAHWE TEPMUHOJIOTHMH, OTKa3 OTBEYATh HA JIOTOJHUTEILHBIE BOIPOCH, 3HAHHUE KOTOPBIX
HEO0OXOUMO ISl TOTYYESHHUS MTOJIOKUTETIHLHON OLICHKH.



