[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Taparnk Mak vy ENIEPAJTIBHOE ATEHTCTBO KEJE3HOJOPOKHOI'O TPAHCIIOPTA
ﬂo“*HO%JfﬁE?RHLHOE FOCY/:[APCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE YUPEXX/IEHUE BBICIIEI'O OBPA3OBAHISI

Hara noar mﬁ% il rOCYIAPCTBEHHBII YHUBEPCUTET ITYTE{ COOBIEHMSD

Yrnkanosfs
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

OBUIENMPO®ECCHUOHAJBHBIN MOAYJIb
"CUCTEMbI UCKYCCTBEHHOI'O UHTEJIJIEKTA"
TexH0JI0rMu HCKYCCTBEHHOI'0 HHTEJIEKTA

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

CrnenuanbaocTh 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHUE CPENICTBA
Crnenmanm3anus [TonbeMHO-TpaHCTIOPTHBIE, CTPOUTEIBHBIE, JOPOXKHBIE CPEIICTBA U 000PYIOBAHIE

Kpammduxarms HHIKeHep
®dopma oOydeHus o4YHast
OO0mas TpyI0eMKOCTh 23ET

Bunb koHTpONS B cemecTpax:

3a4eThl 7

Pacrlpe)]e.nelme YacCoB JUCHUIIJIMHBI IO ceMeCTPaM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypce>) Uroro
Henens 16 4/6
Bup 3apsaruit VIT PII vl PII
Jlexmum 16 16 16 16
IIpakTuueckue 16 16 16 16
Konrt. 4. a arrect. B (0,15 0,15 |[0,15 |0,15
neproa OC
Uroro ayn. 32 32 32 32
Konrakthas pabora | 32,15 [ 32,15 | 32,15 | 32,15
Cam. pabora 31 31 31 31
Yacel Ha KOHTPOJIb 8,85 8,85 |8,85 |8,85
Uroro 72 72 72 72




IIporpammy coctaBumn(u):

K.n.H., ooyeum, Tioocuna U.B.

Pabouas mporpaMMa ITUCIUITLTHHBL
TexHOJOrHH HCKYCCTBEHHOT0 HHTEJIEKTA

paspaborana B coorBercTBUM ¢ PI'OC BO:

®DenepanbHblii TOCYIapCTBEHHBINH 00pa3oBaTeIbHbIN CTAaHAAPT BBHICILIETO 00Pa30BaHUs - CIIEHUATUTET 1O crenuaibHocty 23.05.01
HaszemHbIe TpaHCHIOPTHO-TEXHOJIOrHYEeCKHe cpeacTBa (mpuka3 MunobpHayku Poccun ot 11.08.2020 r. Ne 935)

COCTaBJICHa Ha OCHOBaHMH y4ueOHoro miana: 23.05.01-25-1-HTTCm.pli.plx

CreranpaocTts 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOMOrHYeckre cpecTBa Hampasiennocts (mpoduib) [TogsemMHO-
TPaHCIIOPTHBIE, CTPOUTEIILHBIE, IOPOJKHBIE CPEJICTBA U 000PYIOBAHNE

Pabouas mporpamma oodpeHa Ha 3aceaHuu Kadeaphl

Hudpossbie TexHoJ0rNu

3aB. xadenpoit



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIAZICHUE CTYACHTaAMN OCHOBHBIMU ME€TOAaMU METOA0OB MAIIMHHOT' O o6yquI/1;1, TIOJTY4YCHUE HABBIKOB IPOrpaMMUPOBAHUA

aJITOPUTMOB B obJacTu HCKYCCTBCHHOI'O UHTEJIJICKTA U aHaJIM3a IMOJIYUYCHHBIX PE3YIbTATOB.

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

Iuxn (paszgen) OIL: | 51.0.37.01

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

(MOJILYJIST)

OIIK-2 CrocobeH pemats IpodecCHOHAIBHEIE 3aa9H C HCTIONB30BaHIEM METOIOB, CIIOCOOOB U CPEJICTB MOTYUICHUS, XPAHCHUS U
nepepadoTKu MH(POPMALIMH; UCIIOIB30BaTh HH(POPMALIMOHHBIE U LU(POBBIC TEXHOIOTUH B ITPOYECCHOHAIBHON 1SS TEIbHOCTH

OIIK-2.3 Mcnonb3yeT OCHOBHBIE METOBI M TEXHOJIOIMH MCKYCCTBEHHOT'O HMHTEJUIEKTA /IS PEIICHUS THUIIOBBIX 3a71a4

VYK-1 CnocobeH oCyIecTBIsATh KpUTUIECKUN aHaIu3 MPOOJIEMHBIX CUTYalluii Ha OCHOBE CUCTEMHOT'O TOAX0/1a, BEIpabaTHIBATh

CTpaTEeruio AEHCTBUN

VYK-1.3 BeipaGatbIBaeT CTpaTeruio ASHCTBUIH IS pelIeH s IPUKJIAAHBIX 33/1a4, UCIOIb3Ys TEXHOIOTUH UCKYCCTBEHHOTO
UHTeNIeKTa

B pe3yabTaTe 0CBOEHHS JHCHHILTHHBI (MOYJIs) 00y9al0IIUiics TOKEH

3.1 [|3uaTh:

3.1.1 | - kmaccudukamio 3a1ad, perraeMbIX METOAaMH UCKYCCTBEHHOT'O HHTEIJICKTa,;

3.1.2 | -MeTpUKH OIICHKH KaueCcTBa MOJIeJIel U aJlTOPUTMOB;

3.1.3 | - ocCHOBHBIE METO/IBI MAIITMHHOTO O0YJEHHS, TPOLIECCHI M CEPBHCHI IO 00paboTKe JaHHBIX M BEIPaOOTKE PEeIICHHUH B

o0acTy poQecCUOHATBEHOM ESTeTHbHOCTH;

3.1.4 | - KOMIUTEKC TEXHOJIOTHIECKUX PEIICHUH, IMUTHPYIOIINI KOTHUTHBHBIC (PYHKITHH Y€JIOBEKa 1 TTO3BOJISIONINI TIPH

BBINTOJIHCHUHU 3a/1a4 JOCTUTATh PE3YJIbTAaThl, CONOCTABUMBIC C PE3YJIbTaTaMU HHTCHHGKTyaHLHOﬁ JCATCIBbHOCTH YCJIOBCKA,

3.2 | YmeTh:

3.2.1 | -BBIOpaTh MOAXOASALIYIO METPUKY JJISI OIIEHKH Ka4eCTBA MOJIEITH H AJITOPUTMA.

32.2]- arperupoBarhb, (bHHBTpOBaTL, HaCTpanBaThb BECa, BI)I6I/IpaTI> KJTaCCI/I(I)I/IKaTOpI)I, KJ'laCCI/I(i)I/ILII/IpOBaTB, BU3YAJIM3UPOBATH

TEXHUYCCKHUX 3a1a4 B obractu cBoeit HpO(I)eCCI/IOHaHLHOﬁ JACATCIBbHOCTH,

JAHHBIE, CTPOUTH JEPEBbsl PELICHUI C UCIIOJIb30BAHUEM SI3BIKOB BBICOKOIO YPOBHS sl PEILICHUS HAYYHO-TEXHUIECKHUX
3a7a4 B 001aCTH NPOPECCHOHANBHON AeATeIbHOCTH; HABBIKAMH HAITCAaHHUA HEHPOHHBIX CeTel Ul pellleHHs] HayqHO-

3.2.3 | - HaBBIKAMU OGy‘leHI/IH MoZA€JIU € UCTIOJIBb30BAHUEM MHCTPYMCHTOB UCKYCCTBEHHOI'O MHTCJIJICKTA.
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3.3 | Bragern:

3.3.1 | - HaBBIKAMHU HANMCaHKS HEHPOHHBIX CeTeH Ul pelIeHNs HayIHO-TeXHUIECKHUX 3a/ad B 00JIaCTH CBOESH
npodeccuoHaIbHOM eSITeNbHOCTH;

3.3.2 | - HaBBIKaM¥ 00y9IEHHUS MOJIENIN C UCTIOJIb30BAHUEM WHCTPYMEHTOB MCKYCCTBEHHOTO HHTEIJICKTA.

3.3.3 | -HaBBIKaMH OIICHKHM Ka4eCTBa PabOTHI alTOPUTMA B 3a7a9axX KIACCH(UKAIINK U PETPECCHU.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumeHnoBaHnue pa3aeioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos
3aHATHA / Kypce

IIpumeuanue

Pa3nes 1. BBegeHue uckyccTBeHHbIH HHTEJIEKT

1.1 HUckycctBennblit nHTE1eKT. OcHOBHBIE oHATHA M. MamnHoe oby4yeHue. 7 2
I'nybokoe o0ydenue. OOydeHue ¢ yaureneM u 6e3 yaurens. /Jlex/

1.2 JlanHbIC, MONIENb, 00paboTKa JaHHBIX. METO0IOrMUECKUE MTPUHITUITEI aHAT3BI 7 2
nmaHHbIX. [{emu, sTamnsl, METOIBI M TEXHHUKH.
OunbTpalys TPyNIUPOBKA U arperanust 1aHHbixX. /JIex/

1.3 Busyanusanus ganubix. Busyanuszanus nanaeix B Phyton. Busyanu3zaius B 7 2
Pandas. bubnuorexkn Seaborn u Matplotlib. /JIex/

1.4 ANTOPUTMBI B CTPYKTYpPHI TaHHBIX. bubnmoreka Pandas: cTpyKTypbl JaHHBIX: 7 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5 OunbTpanys AaHHbIX. bubmuoreka Pandas. BeiBos cTpok 1 KOJOHOK. MeTO/IbI 7 2

query, tail, sample, head. O6beauaeHNEe MeTONOB. /TIp/

1.6 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. Metozsr 7 2
groupby u aggregate. O6bvennnenne metonoB. Coptuposka. /I1p/

Paznen 2. MeTroabl MAIIMHHOTO 00yYeHUSs




2.1 Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Kitaccupukanus. JlepeBbs perieHui. 2
OcHOBHBIEC TapaMeTpHI iepeBa. JlepeBo perieHnii B 3a1a4u perpeccud. Meton
Oommkaimmx cocenelt. /JIex/

2.2 Konnenus ciygaitaoro jeca. CirydaiiHas BEIOOpKa TPESHHPOBOYHBIX 00Pa3IIoB. 2
Ycpeanenue mporHo3oB. [Ipobnema nepeoOyueHus. MeTpuKkH KadecTBa MOJEIH.
Tectupoanne ROC AUC. /Jlex/

2.3 Hetiponnsie cetu. MckyccTBeHHbIE HelipoHbl. [leprientpon. O0yueHue 2
HelipoHa. /JIex/

2.4 I'paguenTtHsIi ciyck. J[poOieHne mara mpy rpaIieHTHOM CITyCKe. 2
CroxacTuueckuii rpaiueHTHBIH ciyck. MeTos Hauckopeiimero cirycka. /JIex/

2.5 Heiiponnas cets. OnHocnoitnas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH. 2
CBEPTOYHBIH CIIOM, CJIOH MOBBIOOPKH, TIOJTHOCBSI3HBIN cioi. [leneBas
¢yaxuus. /Jlex/

2.6 Pemaronue nepeBbs: o0ydeHue monenu. bubmmorekn sklearn, pandas, numpy. 2
Bri6op mapamerpos mogenu. Kpocc-panuparus. [Ipensapurensaas o6paborka
JMaHHBIX. TPeHUPOBOYHBIN HAOOP AaHHBIX. TecTOBBIM HAOOP JAHHBIX.
Mp/

2.7 Konnemnus ciydaitaoro jeca. CirydaiiHas BEIOOpKa TPESHHPOBOYHBIX 00Pa3IIoB. 2
Yepeanenue mporHo3oB. [Ipobnema nepeodyueHus. Turel ommoboK: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /TIp/

2.8 HckyccTBeHHBIH HelipoH. Bxox, GpyHKIMA akTHBanny (CUTMOna, 2
runepOonmueckuii Tanrenc, SoftMax). ITon6op Becos. /TIp/

2.9 bubnuoreka Keras. [To1HOCBS3HBIN U CTiIa)XUBAIOLIMN CIIoH, ¢10i Dropout. 2
Pemrenue npo6iiem nepeodydenus. /TIp/

2.10 BHemrHue HCTOYHHUKH TaHHBIX Ui aHamu3a. Kuggle. [ToaroroBka TaHHBIX. 2
Pabota ¢ n3o0pakennsMu paszHoro gopmara. /I1p/
Paznen 3. CamocrosiTesibHasi padoTa

3.1 Kommneroreproe 3penue. bubnuoreka OpenCV. OTcnexxuBaHue ABHKYILUXCS 3
00BEKTOB BO BpeMeHH. PacriozHaBaHue JIUII.
/Cp/

32 O06paboTka ecTeCTBEHHOTO s13bIKka. OCHOBHBIE MOHATH. ToKeHe3amnusl. 4
JlemmaTuzanus. /Cp/

33 Ioaroroeka k nekiwmsm /Cp/ 8

34 IMoxroroBka k TabopaTopHbIM 3aHsATHIM /Cp/ 16
Paznen 4. KoHTaKkTHBIE Yackl HA aTTeCTALINIO

4.1 3auér /KD/ 0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[CHO‘JHBIG MaTcpuabl I MPOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluu o6yqa}ou_udxca MIPUBCACHBI B IIPUIIOKCHUHN K

paboudei mporpamMMe JUCIUIDTAHEL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPONIS 0 AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPUHN X OICHUBAHMS,
pacmpeneneHue 0aIoB MO BUAAM TEKYIIETO KOHTPOMIS pa3pabaThIBAIOTCs MPENoAaBaTesieM UCIUIUINHEI C YUETOM ee CIIeIU(UKH U

JOBOAATCA 10 CBEACHUA 06y‘{aIOH.[I/IXCH Ha I€pBOM y‘Ie6HOM 3aHATHH.

BHOC.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIACTCS IIPENofaBaTeNieM NUCIUIUIMHBI (MOIYNs) B paMKaX KOHTAKTHOW
paboTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHUS PE3yabTATOB TEKYIIETO KOHTPOIS MOXKET HCIIONb30BaThCS

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

6.1. Pexomenayemas Jiuteparypa




6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1

Huxonbckuii C. H. ABTOMaTH3a1UsA HHOOPMAIIMOHHOTO ITOBEACHHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH MHTEIUIEKT: YaeOHoe rmocobue MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpLI, COCTAaBUTECIIN 3armaBue Wznarensc C)8 aapec
TBO, TOX

J12.1

XKenesnos M. M. MeTomp! 1 TEXHOIOTHH 00pabOoTKN OONBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-METOMUECKOE TTIOCOOHE MockoBck
ni
rocyaapcT
BEHHBIN
CTPOUTEIb
HBIN
YHHBEpCH
TeT, 2020

6.2 UndopmannoHHbIe TEXHOJIOTHHU, HCII0JIb3yeMble IIPH OCYLIECTBICHHH 00pa30BaTeJbHOIO NpoLecca o AUCHUILINHE

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOI0 U CBOOOIHO PACIIPOCTPAHSIEMOTI0 IPOrPAaMMHOI0 o0ecneyeHust

6.2.1.1 | Python

6.2.2 Ilepeyenb MpodecCHOHANBHBIX 0a3 JAHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

WudopmarmonHas cnpaBouHas cucteMa Texskcneprt https://tech.company-dis.ru

6.2.2.2

Wndopmarmonnas cpaBodnas cucrema "['apant” http:/www.garant.ru

6.2.2.3

baza nanneix ['ocymapcTBeHHBIX cTaHmapToB http://gostexpert.ru/

6224

baza nannbIx «XKenezHomopoxHbie iepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

—_

VYaeOHble ayAUTOPUHN AJIS IPOBEIECHUS 3aHATHH JEKIMOHHOTO TUIA, YKOMIUIEKTOBAaHHbIE CIIEIIMATU3UPOBAHHON MeOeNbIo
U TEXHUYECKUMH CPEJICTBAMH O0YUCHUS: MYIBTHMEINITHOE 000pyIOBaHHE IS IPEIOCTaBICHHS YaeOHO! nH(opMarim
OOITBIIION ayIUTOPUH W/WJIH 3BYKOYCHIIMBAIOIee 000pyI0BaHNE (CTAIIMOHAPHOE WITU TIEPEHOCHOE).

7.2

VYaeOHBIe ayTUTOPHH IS IPOBENICHUS 3aHATHH CEMHHAPCKOTO THITA, TPYITIOBBIX H MHIUBUAYATEHBIX KOHCYIbTAINH,
TEKYIIETo KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTAIH, YKOMIUICKTOBAaHHbIE CIICIIHATN3HPOBAaHHON MEOEIBIO H
TEXHUYECKUMH CPEICTBAMU OOYUEHHS: MYJIBTUMEINITHOEe 000pyIOBaHNE H/UIH 3BYKOYCHIIMBAIOLIee 000pyIOBaHNE
(cTanoHapHOE WM IEPEHOCHOE).

7.3

IomenieHust A1 CaMOCTOSTENBHOM PabOThI, OCHAILICHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO TOJKITIOYCHHS K
cetn "MHTEpHET" M 00CCIICUCHNEM JOCTYIIA B DIICKTPOHHYIO HH(POPMAaHOHHO-00pa30BaTEIbHYIO CPEy YHHBEPCHUTETA.

7.4

INomenieHust a1 XpaHeHHUs ¥ MPOGUIAKTHISCKOr0 00CTyKHBaHHs YaeOHOro 000pyIOBaHUS.

1.5

JlabopaTopuu, OCHAIICHHBIE CIICUAIbHBIM JIA00PaTOPHBIM 000PYIOBAaHUEM: KOMIIBIOTCPHOH TEXHUKOMN C YCTAaHOBJICHHBIM
I1O: Python, a TakXke ¢ BO3MOXXHOCTBIO TOAKIIOUYEHUS K ceTH "MHTepHeT" 1 00eCedeHneM JOCTYIA B AJICKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BaTENBHYIO CPETy YHUBEPCUTETA




IIpunoxenue
K paboyeil mporpaMMe JUCLMITINHBI

OILIEHOYHBIE MATEPUAJIBI 1JISI IPOMEXYTOUYHOM ATTECTAIIUA

MO JUCUUIIJIMHE (MOYJIIO)

TEXHOJIOI'MU UCKYCCTBEHHOI'O UHTEJIVIEKTA

(Haumenosanue OUCYUNTUHBL(MOOYIIS)

Harmpagiienue moaroToBKH / CrieluanbHOCTh
23.05.01 HazemHbIEe TpaHCIIOPTHO-TEXHOJIOTMYECKHE CPEICTBA

(k00 u HaumeHo8amUe)

HampaenenHocTs (poduiis )/ crieiuaii3aius
23.05.01 IMogpeMHO-TPaHCHIOPTHBIE, CTPOUTENILHBIE, TOPOXKHBIE CPEICTBA U 00OPY/IOBaHHE

(naumenosanue)



Conepxxanue

ITossicauTenpHas 3aImcKa.

TunoBble KOHTPOJBHBIE 33JIaHUS WJIM UHBIE MaTepUasbl JJIsl OLIEHKH 3HAHUM, YMEHUM, HABBIKOB U (HJIN)
OTIBITA JICATEIHPHOCTH, XapaKTEPU3YIOIINX YPOBEHb CPOPMUPOBAHHOCTH KOMIICTEHITHIA.

MeTtoudeckie MaTepralibl, OMPECIISIONUe MPOIEeyPy U KPUTEPUHU OLICHUBAHUS COPMUPOBAHHOCTH
KOMIIETCHIIMH ITPU MTPOBEICHUH TPOMEKYTOUYHOM aTTECTALIUU.



1. losicHUTeIbHAS 3aNHCKA
HCJIB HpOMe)KyTO‘IHOﬁ aTTeCTallul — OLUCHUBAHUC NPOMCKYTOYHBIX W OKOHYATCIBHLIX PE3YJIbTATOB
06yquI/151 o  JUCHUIIIIMHE, O6eCHe‘-II/IBaIOH_H/IX AOCTHIKCHUC IUIAHUPYCMBIX PE3YJIbTATOB OCBOCHUA
00pa3oBaTebHON POTPAMMBI.

@DopMBI TPOMEXYTOUHOH aTTecTaluu: 3a4€T, / ceMeCTp

HepequL KOMHeTeHHI/Iﬁ, (bopanyeMblx B 1nmpouecce 0CBOCHUSA TUCHUIIIMHBI

KO)I HHAUWKATOpa JOCTHKCHUA
KOZ[ 1 HAUMCHOBAHUEC KOMIICTCHIINH

KOMIICTCHITHU
YK-1: CiocoGeH OCyIIeCTRIATh KPUTHICSCKUN aHATU3 MPOOIEMHBIX CUTYalluii Ha OCHOBE YK-1.3: BeipabatbiBaet
CHUCTEMHOT0 TIOAX0/1a, BBIPA0AThIBATE CTPATETHIO ICHCTBUI CTpATETHIO NCHCTBUN 151

peuICeHu NMpUKIaJHbIX 3a1a4,
HCHIOJIb3Yys TCXHOJIOI'Mn
HNCKYCCTBCHHOI'O MHTCJIJICKTA

OIIK-2: CriocobeH pemaTh MpoQheCCHOHATBHBIC 3a/1a4H C CIIOIh30BAHUEM METOIOB, OIIK-2.3: Ucnons3yeT OCHOBHBIE
Ccroco0OB U CPEJICTB MONTYUCHHsSI, XPaHCHUS U TepepadoTKU HHPOPMAIIUH; HCIIOIb30BATh METOJIbI M TEXHOJIOTHU
UH(OPMAILIMOHHBIE ¥ U(PPOBBIE TEXHOIOTUH B PO(ECCHOHABHOM A TETbHOCTH HCKYCCTBEHHOI'O MHTEIEKTA JJIst

peUICHUA TUIIOBBIX 3a/1a4

Pe3yabTarsl 00y4eHUs M0 AUCHHUILINHE,
COOTHECEHHBbIE ¢ MIAHUPYEMbIMHU pe3yJibTaTaMH 0CBOEHHsI 00Pa30BaTe/ILHOI MPOrpaMMbl

Kon n HanMeHoOBaHHE HHIUKATOpa O1LeHOYHBIC
Pe3ynbraTel 00y4eHus 0 TUCIHUILTHHE
JIOCTHDKCHHUSI KOMITCTCHIIMHI MaTepraIbl
YK-1.3: BeipabatbiBaer crpareruto | OOy4arOUMiCs 3HAET:
ACUCTBUM JULS PCHICHUA NPUKJIAMHBIX 33189, | - knaccuduKaLyio 3aga4, peluaembix METOAaMM UCKyccTBEHHOrO | Borpockt (Nel -
HCHOHLgyﬂ TECXHOJIOI'nn I/ICKyCCTBeHHOFO UHTENNEKTa; Ng 1 0)
MHTCIIJICKTA -METPMKM OL,EHKM KayecTBa Mogenein U anropuTMos;

OO6yuaromuiicss ymeer:

BbIBPATb NOAXOAALLYIO METPUKY /1A OLEHKM KayecTBa mogeam v | 3aganus 7-10
anroputma.

OO6yuaronuiics Baageer:

HaBblKamy OLEHKM KayecTBa paboTbl anroputma B 3agadax | 3amanus 7-10
KnaccrduKaumm u perpeccum.

OIIK-2.3: Vcmonp3yeT ocHOBHBIE MeToAbl U | OOyJarommuiics 3HaeT: Bompocer  (Nell -
TEXHOJIOTUM HCKYCCTBEHHOI'O HHTEIIJICKTA - OCHOBHBIE METOABI MAIIUHHOI'O O6y‘IeHI/IH, IMpoIecCChl U NQZO)
JUISL PELIEHNs TUITOBBIX 3a/1a4 CEpBHUCHI IO 00pa0OTKE TaHHBIX W BHIPAOOTKE pEUICHUI B

obmactu mpodecCHOHATBHOM JIeATEIbHOCTH,

- KOMIUIEKC TEXHOJOIMYCCKHX PELICHHUH, UMHTHDYIOIIUI
KOTHUTHBHBIC (DYHKIIMH YCIIOBCKA M IO3BOJISIOIIME IIPU
BBITIOJIHEHHUH 33/1a4 JIOCTUTATh PE3YAbTATHI, COIOCTABUMBIC
C  pe3yibTaTaMH  HWHTEIUICKTYaJbHOW  JICATEIbHOCTH

YeJIOBEKa,

OO0yuaromnmiicss ymeer: 3amaHus (Ne21 -
- arpermpoBatb, (HUIBTPOBAaTh, HacTpauBaTh Beca, | Ne25)

BBIOHPATH KI1accu(hUKaTopBhI, K1accu(UIMPOBATS,

BU3YAJIM3UPOBATh JAHHBIC, CTPOUTH ACPCBbHA pemennf/r C
HCIIOJIb30BAHUECM S3bIKOB BBICOKOI'O YPOBHSA IS PCHICHUA
HAayYHO-TCXHHUYCCKHUX 3a/1a4 B obnactu HpO(i)eCCHOHaHBHOfI
JACATCIIbHOCTH, HaBbIKaMU HaIlMCaHUSA HeﬁpOHHBIX ceren
JJIA peIICHUS HAYYHO-TCXHUYCCKUX 3a/1av B objacTu cBoei
HpO(peCCHOHaHLHOﬁ JCATCIIBHOCTH,

- HaBbIKaMH O6y‘IeHI/IH MoaCIn C HCIOJb30BaAaHHEM
HWHCTPYMCHTOB MCKYCCTBCHHOI'O MHTCJJICKTA.

OOyyaromuiicst BJajeeT: 3amanus (Ne 1- Nel0)




- HaBbIKaMHW HaIlMCaHUA HeﬁpOHHle cereu st peIICHus1

Hay4YHO-TEXHHMYECKMX  3a7a4 B O0JacTH  CBOEH
npogecCHOHATBHOM JeITeNTbHOCTH;
- HaBbIKaMH OOy4YeHHsS MOJEIH C HCIHOJIb30BAHUEM

MHCTPYMCHTOB MCKYCCTBCHHOI'O MHTCJIJICKTA.

[Tpomexyrounas arrectanus (3K3aMeH) MPOBOJUTCS B OJHON U3 CIeIyounX Gopm:
1) oTBeT Ha OWJIET, COCTOSIUI U3 TEOPESTUICCKUX BOIIPOCOB U PAKTHYCCKUX 3aTaHUIA;
2) BeinosiHeHue 3ananuii B DMMOC yHuBepcurera.

[IpomexxyTounas arTectamus (3a4eT) IPOBOAUTCS B OJHOM U3 CIEAYIOMHUX HOPM:
1) cobecenoBanue;
2) BeinosiHenue 3aaanuii B OMMOC yHuBepcurera.

2. TunoBblel KOHTPOJIbHbIE 3aJaHUS HJIM HHbIEe MATEPHUAJIBI /ISl OLleHKH 3HAHMI, YMeHMii, HABBIKOB
U (WJIN) ONBITA /IeSITeIbHOCTH, XaPAKTEPU3YIOIIUX YPOBeHb CGOPMHPOBAHHOCTH KOMIIETEHIUI

2.1. TunoBbIie BONMPOCHI (TECTOBBIE 3aaHNsI) 1JIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEJLHOI0 pe3yabTaTa

[IpoBepsieMblil 00pa3oBaTeIbHBIN PE3YNIbTAT:

KOJI N HAUMCHOBAaHHUEC MHAWKATOpa
JOCTHXXCHUA KOMIICTCHIIUU

OO0pa3oBaTeNbHbIH pe3yabTaT

YK-1.3: BoipabatsiBaer crpareruto | OOy4aronuics 3HaeT:

JIEUCTBUM I peleHus | - knaccuduKaumio 3agad, peLlaembiX METOAAMM UCKYCCTBEHHOTO MHTE/IIEKTa;
l'[pI/IKJ'IalleIX 3aaad, PICHOJ'II)Syﬂ -MEeTPUKUN OLLEHKWN KayeCTBa Mop,eneﬁ 1N aNropuTMOoB;

TEXHOJIOI'Mnu I/ICKyCCTBCHHOFO

HUHTCIIJICKTA

3anganue 1

MamHHoe 00y4yeHue —

a) crHeLuaIM3UpPOBaHHOE HPOrPAMMHOE pelIeHHe (WK HaOOp PEIICHHI), KOTOpOe BKIOYAET B ceOsl BCE MHCTPYMEHTHI IS
M3BJICYCHUs] 3aKOHOMEPHOCTEH U3 ChIPBIX AaHHBIX

b) ara rpymmupoBka o6bexToB (HabmroaeHuii, cOOBITHIT) Ha OCHOBEIAHHBIX, OMMUCHIBAIOIINX CBOMCTBA OOBEKTOR

C) HaboOp AAHHBIX, KaXIas 3aMMHCh KOTOPOTO MPENCTABIIET CO00M yueOHbIH MpuMep, ComepIKaluil 3a1aHHBIH BXOHON HAGOP
JTAaHHBIX, U COOTBETCTBYIOILUI €MY IIPABUIBHBII BBIXOJHOW PE3YJIbTAT

d) mnonpasneneHne UCKYCCTBEHHOTO MHTEIUICKTA W3YYarOIHH METOABI IIOCTPOCHHS aIrOPUTMOB, CIIOCOOHBIX 00y4YaThCs Ha
JAHHBIX

3ananue 2

Cpenu npeuIoKEeHHBIX 3aJja4 MAIIMHHOTO O0Y4eHHUs YKaXKUTE 3aJa4l PErPeECCUU

3.) Tlonck HeraTUBHBIX OT3HIBOB Ha (bI/IJ'IbM Ha caliTe KHHOKOMIIaHUH
b) Aunropur™m $huIBTpaImHu criama
c) Ilpemackasanue cpoka OKyNaeMOCTH TPOEKTA
d) TlIpemckasanue pEIHOYHOM CTOMMOCTH KBAPTHPBI
e) Tlowck MOIICHHUYECKUX TPAH3aKIIHiA
3ananne 3
K 6ubnmorekam ananmsa gaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3amganue 4
Kakwne u3 nepeuncieHHBIX KOMaH] BepHYT MaHHbIe st Poccnn u 3umbabdBe?
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"]

1 HPI/IBO)J,?ITCH TUIIOBBIC BOIIPOCHI W 3aJlaHUS. OIIGHO‘IHLIG CpeacCTBa, MNPEAHA3ZHAYUCHHBIC [UIA TIPOBCACHUSA ATTCCTALIMOHHOI'O
MCPOIIPUATHSA, XPAHATCA Ha KaCl)CZ[pC B AOCTATOYHOM JId MPOBCACHUSA OLUCHOYHLIX IMPOHCAYP KOJIUYCCTBC BAPUAHTOB. OHGHO‘IHHG
CpCACTBA TMOMJICIKAT AKTyaJIn3allMhd C Y4YETOM pPa3BUTHUA HAYKH, 06p330BaHI/I$I, KYJIbTYPbl, 9KOHOMUKH, TCXHUKHU, TEXHOJIOTHH H
COIII/IaJ'II)HOI\/’I C(l)epm. OTBETCTBEHHOCTD 3a HEPACIPOCTPAHCHUC COACPIKAHUA OLCHOYHBIX CPECACTB CPCAU 06yqa}01111/1xc51 YHHUBCPCUTCTA
HECYT 3aB€,HyIOHIPII>i Kaq)e,upofxi U npenogaBaTeiib — paspa60Tq1/H< OLCHOYHBIX CPCACTB.



f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3agaHue 5
OtTMeTbTe BepHBIC YTBEPXKICHUS 00 arOPUTME ciTydaiHoro yieca - Random Forest
a) UroroBbIM NpecKa3aHUEM MOJIEIH SIBISIETCS MPEICKa3aHue CIy4aiiHoOro aepeBa
b) Tlapamerpsl st Kaxxaoro Jaepesa (ITyOrHa, MUHUMAaIbHOE YHUCI0 00pa3IOB B JIUCTE U T.J.) BEIOHPAIOTCS CIIy4aiHO
c) Kaxmoe nepeBo B Jecy moiydaeT Ciy4aifHblil MOAHAOOD JAaHHBIX
d) UYwcrno nepeBbeB B JieCy BBIOUpAETCs CIyYaifHbIM 00pa3om
e) Ilpenckazanue Momeny - ycpeaHEHHbIC IPEACKA3aHuUs JICPEBbEB

3ananue 6
Kakoii atpuOyT 0TBEUaeT 3a MUHHIMaJIBHOE YHCIIO 00pa3oB B JiucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakotli aTpu0yT OTBeUaeT 3a MUHUMAJILHOE YUCIIO 00PA3IIOB B Y3JI€ JJIs pa3cieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeTbTe BEpHBIE YTBEPIKICHMUS O BIMSHUM TAPAMETPOB PEIIAIOIIEro JePEeBhs Ha IepeodydeHue
a) UYem menblie 3HaueHne min_samples_split, TeM MeHbIIIe TeHICHIUS K IEPEOOYUCHHUIO
b) Yewm menbure 3HaueHne min_samples_leaf, TeM MeHbIIIe TEHICHIUS K IIEPE0OyICHUIO
C) Yem MeHsblle riiyOHHa AepeBa, TEM MEHBIIE TEHACHIHS K Iepeo0yueHHI0
d) TnybuHa mepeBa HUKAaK HE BIMSIET HA €r0 MepeodyIeHHOCTh
e) Yem meHblie 3HaUeHUE Tapamerpa max_leaf nodes, Tem MeHbIIe TEHICHIMS K EPEOOYUCHHIO

3aganue 9

Kakoii knaccugpukarop HeoOX0MMO UCTIONB30BATh IS MPECKa3aHus pa3Mepa O100pEHHOr0 KPEAUTa Mo 3aiaHHBIM MapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Moxer ObITh Hcnonb3oBad u DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OtMeTbTe BEepHbIE YTBEPKICHUS O IEPEBbAX PEILICHHI.
a) uYeM MEHBIe CBOWCTBO gini, TeM OXHOPOIHEE IPHMEPHI B JIUCTE
b) ceoiicTBO gini ompeaensieTcst TOMBKO IS JIUCTHEB, HO HE IS Y3JI0B
C) CBOICTBO samples yka3bIBaeT Ha KOIHYECTBO MPUMEPOB B Y3IIe
d) mapamerp gini, BO BCeX JIUCTHSIX IOJDKEH UMETh OMHAKOBBIC 3HAYCHUS

OIIK-2.3: Hcnomp3yeT ocHOBHBIE | OOyJaromuiics 3HaeT:

METO/BI u TEXHOJIOTHH | - OCHOBHBIE METO/BI MAITUHHOTO OOYIEHHUS, MPOIECCHI M CEPBUCHI IO 00pabOTKEe JAHHBIX U

HCKYCCTBEHHOI'0 MHTEJUIEKTa I | BeIpaOOTKE penieHuil B 001acT PO eccnoHanbHOM I TebHOCTH,

pELICHN TUIIOBBIX 3a71a4 - KOMIUIEKC TEXHOIOTHIECKUX PEIICHIH, MMUTHPYIOIITNI KOTHUTUBHBIEC (DYHKITUH YeTIOBEKa I
NO3BOJLIOUI TIPU  BBITOJHEHMW 3a1a4 JOCTUraTh PE3YIbTAThI, COIIOCTABHMBIE C
pe3yNbTaTaMH MHTEJUIEKTYaIbHON JEeATENbHOCTH YEIOBEKa;

Saganue 11
OtMeTbTe BEpHBIE YTBEPKICHHS O CIIyJaifHOM Jiece
a) 4em GomblIe IEPEBHEB B JIECY, TEM JIyUIE KAYECTBO MPEACKA3aHHS
b) Bpems HacTpoiiku u pabOTHI CITYYAHOrO JIeCa YBEINYMBACTCS MPONOPIHOHAIBHO KOIMYECTBY ACBEPEB B JIECY.
C) CIydJalHbIA JleC IPUMEHNM JUTS PEIIEHNS 3a1a4 PETPECCHH
d) cmydaiiHbIi J€C IPUMEHUM I PEUICHHUS 32124 KIacCu(pUKainm

3amanne 12
OTMeTbTe BepHBIC YTBEPHKICHUS
a) RandomizedSearchCV Haxomut mydmry:o KOMOUHAIIMIO TTAPAMETPOB VTS IEPeBa PEIICHHI
b) RandomizedSearchCV paboraer 6rictpee, uem GridSearchCV
c) GridSearchCV Haxomur nydiryro KOMOMHAIMIO TapaMeTpoB UIsl JepeBa, W3 TEX 3HAYCHHI IApaMeTpoB, YTO OBLIH
niepeIaHbl
d) RandomizedSearchCV maer 6onee Tounoe npenckaszanue, dem GridSearchCV




3amanue 13
BriOepure U3 crucka 3aa4uu KiIacCUGUKAIHH:
a) paszmenuth 1o Gororpaduu KUBOTHBIX HA KOIIEK M COOAK
b) npenckazaTh CTOMMOCTH KBAPTHPHI 110 33 JaHHBIM MapaMeTpam
C) pa3menuTh rpudbl HA CheJOOHBIE U STOBUTHIE
d) crpynmupoBaTh TEKCTHI O UX IMOIMOHATBHON OKPacKe

3ananue 14
OTMeTbTe BEpHBIE YTBEPIKACHHS
a) B kadecTBe mepeMeHHBIX T O0YUICHHS AEPeBa MOTYT OBITh HCIIOIB30BaHbI KaK KOMHMYESCTBEHHBIC, TAK U KATETOPHATbHBIC
TIPU3HAKH
b) [epeBbst pelieHuii MOTYT pellaTh 3a1a4y KIacCU(PUKAINK ¢ TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm MeHblne 3HaueHne min_samples_leaf Tem TouHee OyayT mpeacka3aHus HA TPSHUPOBOUHOH BBIOOPKE
d) UYewm mensblne 3HaueHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus HA TECTOBOH BHIOOPKE

3aganue 15
Ooyuarornias Beioopka (X_text, y_test) 3to —
a) Bribopka, 0 KOTOPOI HACTPAHUBAIOTCS ONTHMAJILHBIE TApAMETPBI JAepeBa
b) Bribopka, Mo KOTOPOI OLIEHUBAETCS KAUYECTBO MOMTYUYSHHOTO JIepeBa peleH i
C) BsiOoOpKa, O KOTOPOI OCYIIECTBISIETCS BHIOOP HAMTYUILECH MOJIETH U3 MHOXKECTBA MOJIejIei
d) MHOoXeCTBO I€I€BbIX 3HAYCHUI /IS JAHHOIO Habopa TaHHBIX

3ananue 16
[Ipu 06yueHHH HEKOTOPOU MOIENM Ha TPEHMPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BBIOOPKE, MONydeHa OOobIiast
pa3HHIa MEX/Ty 3HAUEHHSIMH METPHK Ha TPEHHUPOBOYHOM U TECTOBOM BhIOOpKax. O ueM 3TO MOXKET FOBOPUTH?

a) Mogerp nepeobyueHa

b) PacnpenesieHue TaHHBIX B TECTOBOM BBIOOPKE CHUIIBHO OTJIMYAETCS OT PACHPENENICHHUS B TPEHUPOBOYHOM

€) Mogmens HenoobOyueHa

d) Momnens uaeanTpHO HACTPOCHA

3anmanue 17
Data — pandas.DataFrame, pasmepom 20 ra 20. Kakie u3 npeaioKeHHbIX KOMOHHAIINI HE BBI3OBYT OMIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[l:5,[1,6]]

3anmanue 18
Kakue cTpoku Mo3BOJISIIOT OTOOPATh 5 epBhIX CTPOK naradpariiMa data (MHAEKCHI MOCIe0BaTebHOCTD Yrceln oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B xakux ciydasx MOXeT ObITh HCIIONIb30BaHA CTyNeHYaTas (QyHKIMS aKTHBAIUH?
a) OmpenenuTts K CbeTOOHBIM WM HECHETOOHBIM OTHOCHTCS TPUG?
b) Omnpenenuth K KaKOMy U3 TpEX KJIAcCOB (setosa, vercicolor, verginica) OTHOCHTCS HpHC?
C) Pa3spmenuTh TEKCTHI HA HEUTPABHBIC, HETATHBHBIC U MTOMIOKUTEIIBHBIC.
d) Ilpenckasate pa3mep 3apabOTHON IUIATHI CIEHUAINCTA O OIPEACICHHBIM MapaMeTpam.
e) PasmenuTh H300paXKEHHUS HA COAEPIKALINE M HE COMCPIKALINE OTKPBITHIN OTOHb.

3amganue 20
Kakoe 3HaueHne MOXKET MMETh B3BEIICHHAs! CyMMa BXOJIOB HEMpOHA (10 UCTIONb30BAHHS AKTUBAI[MOHHON ()YHKIIHH)
a) [-11]
b) [0.1]
c) (11
d) (- oo,+ )

2.2. TunoBble 3aJaHUA [IJI51 OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yabTaTa

[IpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:




KOI[ 1 HAUMCHOBAHUC

WMHIIMKAaTOpa JTOCTIKEHHS OO6pa3oBatenbHbIi pe3yabTaT
KOMITETEHITNU
OIIK-2.3: Ucnonp3yer ocHOBHBIE | OOydaromuiics ymeer:
METOJIBI ¥ TEXHOJIOTHH - arperupoBaTh, GUIHTPOBATH, HACTPAUBATh BeCa, BEIOMPATh KIIACCU(PHUKATOPEI,
HCKYCCTBEHHOI'0 UHTEIUIEKTA I | KIacCH(HUINPOBATH, BU3YaIH3UPOBATH JTaHHBIE, CTPOUTD JIEPEBHS PEIICHNH C
PpeIIeHHs TUITOBBIX 337124 WCTIONIb30BAHHEM SI3BIKOB BBICOKOT'O YPOBHS ISl pEIICHHS HayIHO-TEXHUYECKUX 337124 B

obyracTv poheCCHOHATBHOM NEATeTBHOCTH;

3ananue 21

Otkpoiite Jupter notebook, coszmaiite daiin lab2 <ama damumus>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), noakmrouunrte
oubimoreku numpy u pandas u mpouTHTe naHHBIC U3 (aitia StudentsPerformance.csv B gatadpetim sp.

[Momy4uTe pachpeneneHIe YUCIOBBIX BENUYHH aTtadperima sp HCIob3ys 6a30BbIe METOMIBI BU3yalu3anun OHOIHOTeKH pandas.
Wmmnoprupyiite Oubmuoreky Seaborn. Hcmomb3ys uHTepdeiic Uil TOATOHKH PErPEeCCHOHHBIX MOJENed K  YCIIOBHBIM
MOIMHOXKECTBaM HAOOpa TAHHBIX BBIBEAUTE rpaduK yCIeBaeMOCTH 110 MAaTEMATHKE U YTCHHUIO C pa3[eeHUeM TI0 MOIy.

3ananue 22

3arpysute Moayiu 6ubnmroTek numpay u matplotlib, a Taxke Mmomyiu Oudmuoreku Scikit-learn, HeoOXoAUMBIE J1s1 PaOOTHI C IPSBOM
peurennii. U3 sklearn.datasets parpysure TectoBbiii Habop iris. M3yunre cTpyKTypy monay4eHHOro Habopa aaHHbIX. B HaGope 150
9K3eMIUIApoB ("cTpoK" B MPUBBIYHOW HAM TEPMUHONOTHH). KaxaoMy 5K3eMIUIIpY COOTBETCTBYET UYETHIPE YHCIOBBIX aTpuOyTa
(ITMHA YalIeTUCTHKA B CM; IIIMPUHA YallIeINCTHKA B CM; JUTMHA JIETIECTKA B CM; [IMPWHA JIeTecTKa B cM) U Kiacc ('setosa’, 'versicolor’,
'virginica'). T.e. JaHHBIA HAOOp MO3BONSET PENIMTh 3a/7a4y KIACCH(UKAILIMH, OTHECCHHs pacTeHUs "MpUC" HCXOMAS W3 IIHPHHBI
JICTIECTKOB, JJTMHBI YalIeIUCTHKA U T.JI. K OJHOMY U3 Tpex kinaccoB. Cosnaiite nemoHctpatuBHbiid Decision Tree knaccudukarop,
UCTIOJIBb3Ysl OMHOMMEHHBIM Kiacc u3 Oubmmoreku sklearn u coxpanute ero B mepemeHHyto dt. J[ist pa3neneHus MHOXKeCTBa Ha
TECTOBOE W TPEHUPOBOYHOE HMCHONB3YHTe MeTox train test split. OToOpas3ure mModydeHHOE NEpPEeBO pElIeHUi Ipadryecky,
ucnosp3yire merox plot_tree

3ananue 23

3arpy3uTe IaHHbIE U3 BCTpoeHHOro Hadopa load digits. JlanHble npencraBisitoT coboi Habop 3 1797 pykonucHBIX n300paxeHui
mdp pasmepamu 8 Ha 8. Kaxmas KapTHHKA MpeCcTaBlIeHAa MACCHBOM n3 64 3HAUCHHH 1BeTa ISl KAKIOH SUCHKH M300pakeHus.
OGyuuTe JepeBo pelieHui U MOIYYuTe MPEACKa3aHHe Ha TECTOBOM BbIOOpKe. Bu3yanmmsupyiite mpenckasatue, yKaxxuTe TOUYHOCTh
JUIsL TIOJTy4EHHOT'O JIepeBa.

3ananue 24.

3arpy3uTe BCTPOSHHBINH HA0Op boston.

HaGop nannbix boston npencrasisier codoii ciioBaps ¢ kitouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MAacCHB CITICKOB!

{'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 xaxmoii crpouke 13 uncnoBbIX 3HaueHU. Baia 3aada HaiiTu onricanne KaXkaoro u3 Hux. Tak nepBoe 3Hadenue (6.3200e-03 win
0.00632) »T0 ypOBEHBb NPECTYIHOCTH Ha IYIITY HACEICHUSI.

IMoctpoiiTe mepeBoO penieHHi, MpeacKka3bIBAIONIEe CTOMMOCTD XKUIbS 110 UMEIoIMMcs JaHHBIM. OOpaTHTe BHUMaHUE, CTOMMOCTb
KHJIbsI - BEJIMYMHA HeTlpepbIBHAs, U iepeBo kinaccudukaimu DecisionTreeClassifier Ham He mogoitaér. s npeackazaHus 3HAYCHHs
ueneBoil GyHKIUKM HYXHO perpeccroHHoe aepeBo DecisionTreeRegressor.

INepeGepute Bce nepeBbs HA JaHHBIX boston MO CIEAYIOIINUM MapaMeTpam:

MaKcHMaJbHas TIyOuHa - oT 2 A0 15 ypoBHei

MUHUMAaJBFHOE YUCIIO TIPo0 AT pasneneHus - ot 2 o 10

MUHUMAaJIFHOE 9UCIIO0 TIpo0d B jmcTe - oT 1 1o 10

OTtobpa3uTe JTydInre mapaMeTphl U JIydIiee IepeBo.

3amanue 25.

3arpy3uTe BCTPOSHHBIN HAOOp boston.

Wzyuure ocranbHbie aTpuOyThl Kinaccudukatopa. Cozpaiite mogens RandomForestClassifier ¢ 15 nepeBbsiMu M MakCUMAaJIbHOM
TITyOMHOH paBHOU 5 ypoBHAM ais naHHBIX digits load().

OOyuuTe MOMTyIeHHYIO MOIeNb. BrimomanTe npeackazanne. [locauraiite TOTHOCTH (Score) Ui Jeca.

VKaXUTe TPU CaMbIX BaXKHBIX Iapamerpa Il IEPeBbEB pEIICHHH B CO3JAHHOM JieCy, HCHONB3Ys, HalpHMep, aTpHOyT
feature_importances_.

VK-1.3: BripabateBaer | O0y4aronuiicst BjajaeeT:

CTPATETHIO JEeHCTBUI JUIS | - HaBbIKAMM HANHMCAaHUS HEWPOHHBIX CETEH JUIsl pELICHUs HayYHO-TEXHHYECKUX 3a/ad B
pellleHds NPHKIAAHBIX  3a1a4, | oOmacTé cBoei MpodecCHOHAIBHON NESTENbHOCTH;

HCTIONB3YS TEXHOJIOTUHU | - HaBBIKAMH OOYYEHHS MOJENH C HCIOIb30BAHHEM WHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOI'O MHTEIIEKTA MHTEJUIEKTa.

-HaBBIKaMH OLIEHKH KAa4ecTBa paOOTHI aIrOpUTMa B 33Ja4ax KIacCH(pUKaIMy 1 PerpecCHH.
OIIK-2.3: Vcnonb3yer OCHOBHBIE
METOJIBI u TEXHOJIOTUH!
HCKYCCTBEHHOT'O MHTEJUIEKTa IS
pelIeHNs] TUMOBBIX 33134




10.

Ucnonbsyite dain StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM 0OYYaOWMXCA, KOTOPbIe He MPoXoanau
noAroToBuTeNbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTsa 6bl N0 ogHOMY U3 TecToB (no6omy)
6onbLe 90 6annos. Umnoptupyite 6ubnmoteky Seaborn. Ucnonb3ya metog Implot() BbiBeanTe rpadumk ycnesaemocTy no
MaTeMaTUKe U YTEHUIO C PasaesieHMeM Mo Mnoy.

Mcnonb3yite dain StudentsPerformance.csv. BbiBeauTe CTPOKM € AaHHbIMM 06yYaloWwmxca, HabpasLMX B CyMMe 33 TpuU
TecTa 6osbwe 250 6annos. UmnopTupyiite 6ubanoTery Seaborn. Mokaxute Ha rpaduKe cpeaHuit 6ann no maTemaTuke
AN [eBYLUEK U LOHOLLEN B 3aBUCUMOCTM OT YPOBHA 0byYeHus.

OnpepenvTe, K KAKOMY U3 TPEX BUAO0B MPUHAANEKUT MPUC MO YETbIPEM YMCIOBLIM MNAapaMeTpam: AJIMHA YalleUCTUKa,
LWMPUHA YalleNNCTUKA, AJIMHA lenecTKa M LWUPKUHA fenecTka. 3arpysunte mogynm 6ubnmotek numpay n matplotlib, a Takke
moaynm 6ubnuotekm Scikit-learn, Heobxoaumble ana paboTbl C ApeBom pelweHuin. U3 sklearn.datasets 3arpysute
TecToBbIV Habop iris. Co3gaiTe AepeBO peLLeHUt CO caeayloWnMM napaMmeTpaMu: MakCMManbHas rybuHa - 4 ypoBHS,
MWHUMAaIbHOE YMCNOo 06BEKTOB B NCTe - 4. OTO6pasmTe NoNyYeHHOe AepeBo peLleHNn rpaduyeckn, MCNob3yinTe MeTog,
plot_tree. BoinonHWTe NpescKazaHWe OTHOCUTE/IbHO K/IACCOB, K KOTOPbIM MPUHAL/IEXKAT AaHHbIe U3 TECTOBOM BbIOGOPKMU.
OnpepenvTe, K KAKOMY U3 TPEX BUAO0B MPUHAANEKUT MPUC MO YETbIPEM YMCIOBLIM MNapaMeTpam: AJIMHA YalleIMCTUKa,
LWMPWHA YalleNINCTUKA, AJIMHA IenecTKa U WKpPKHA enecTka. 3arpysute moaynm bubamotek numpay n matplotlib, a Takke
moaynu 6ubnunotekmn Scikit-learn, Heobxoammble gna pabotbl ¢ apeBom pelweHuid. U3 sklearn.datasets 3sarpysute
TecToBbIM Habop iris. Co3aaiTe aepeBo peLleHmnii Co CneayoLWwmMmM napameTpamm: MakCMMaibHOe KOIMYeCcTBO Y3108 - 3,
MWHMMANIbHOE YMCNO OOBEKTOB A/1A pasaeneHnsa aucta - 6. OTobpasute nosydyeHHOe AEPeBO pelleHuin rpaduyecku,
ucnonbyiTe metog, plot_tree. BoinonHWTe NpencKkasaHMe OTHOCUTEIbHO KNAcCoB, K KOTOPbIM NPUHAANEXKAT AaHHble U3
TECTOBOW BbIGOPKM.

OnpegfenvTe, K KAKOMY U3 TPeEX BUAO0B MPUHAANEKUT MPUC NO YETbIPEM YMCIOBLIM MAapaMeTpam: AJIMHA YalleMCTUKa,
LWMPUHA YalLeNNCTUKA, AJIMHA lenecTKa M LWWPKUHA fienecTka. 3arpysnte moaynm 6ubnmotek numpay n matplotlib, a Takke
moaynm 6ubnmnotekmn Scikit-learn, Heobxoammble pgns pabotbl ¢ apeBom peleHuit. U3 sklearn.datasets 3arpysute
TecToBbIM Habop iris.. Co3gante n obyumnte moaenb RandomForestClassifier ¢ 10 aepesbamu. BoinonHuTe npeacKasaHue
OTHOCUTE/IbHO KNACCOB, K KOTOPbIM NPUHAANEXKAT AaHHble M3 TecToBOW BbIGOPKW. MocynTaiTe TOYHOCTb (score) oS
NoJly4eHHOo Moaenu.

3arpysuTte moaynm 6ubavotek numpay u matplotlib, a Takke mogynn 6mbnmotekn Scikit-learn, HeobxoamMmble ans
pabotbl ¢ apesom peweHuin. U3 sklearn.datasets 3arpysute TectoBbiit Habop iris. Co3palite u obyunte mozenb
RandomForestClassifier c makcumanbHon rnybuHol aepesbeB - 7. BbinofHMTe NpeacKkasaHne OTHOCUMTE/IbHO KAAaccoB, K
KOTOPbIM MPUHaL/NeXKaT AaHHble U3 TECTOBOM BbIBOPKK. MocumTaiTe TOYHOCTL (accuracy) Ana NosydYeHHON Moaenu.
MmnopTtupyite Habop aaHHbIX load_digits, cogepkawmin 1797 n306paxKeHnin pyKonucHbIX uudp pasmepamu 8 Ha 8.
Pa3pennTe Habop Ha TPEHUPOBOYHDIN M TECTOBbIN B Nponopummn 85/15.

BusyanusupyiiTe nepsble WecTb 06bEKTOB U3 TPEHNPOBOYHOrO Habopa.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO U BbIXOA4HOTO. BbINOAHUTE NpeAcKasaHue u
OLeHNUTE ero KayecTso.

MmnopTtupyiite Habop aaHHbIX load_digits, cogepxkawmint 1797 n3obpaxkeHUn pyKonucHbix undp pasmepamu 8 Ha 8.
Pa3pennTe Habop Ha TPEHMPOBOUYHbIN 1 TECTOBbIN B Nponopuun 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/I0EB: BXOAHOI0, CKPbITOrO M BbIXOAHOMO. BbINOAHUTE NpeacKasaHue u
OLeHNUTE ero KayecTso.

Hanuwwute Knacc Neuron, BbINOAHAOWMI GYHKUMM UCKYCCTBEHHOTNO HEWMPOHA, Ha BXOA [O/MKHbI NOAABaTbCA Beca,
CMeLLeHNEe, N 3HaYEeHUA BXOA0B HelpoHa. B KauecTBe GyHKLMM aKTUBALMM UCMO/b3YNTE CUTMOUAY:

A=——
1+e7*

Hanuwwute Knacc Neuron, BbiNOAHAWOWMI GYHKUUM UCKYCCTBEHHOTO HEWPOHa, Ha BXOJA, [O0/KHbI NOAaBaTbCA Beca,
CMellleHne, N 3HaYeHUn BXoA40B HellpoHa. B KauecTBe GyHKUMM aKTUBALMM UCMONb3YITE TMNepboanYecKnii TaHreHC:

2
than(z) = m -1

0.
1.
12.
13.

RBoOoo~NoGA~WNE

2.3. IlepeyeHb BONPOCOB /Jisi MOATOTOBKH 00y4al0IIUXCH K MPOMEKYTOYHOH ATTECTANMHA

HUckyccrBennsrit naTemiekt. OcHoBHBIE moHATHSA N
MammHHOe 00ydeHue.

I'mybokoe oOydeHue.

OOyuenne ¢ yanreneM U 0e3 yIuTes.

OcHOBHBIE TOHATHS aHATIHM3a JaHHBIX. JlaHHBIe, MOsIeNb, 00pPaOOTKa JaHHBIX.
MeTo00rHYeCKHEe PUHIMIEI AHATM3HI JAHHBIX.
ey, Tamsl, METOIBI M TEXHUKN aHAIN32 TaHHBIX.
@unbTparys TPyMIMPOBKA U arperamnys JaHHBIX.
Busyannzanus qaHHbIX.

Buzyanuzamus nanaeix B Phyton.

Buzyanuzamus B Pandas.

Bubnuorexn Seaborn n Matplotlib

Pemaromyie nepeBbsi: OCHOBHBIE TOHSTHS.




14. 3amaya kmaccupUKAIHH.

15. JepeBns penrenuii. OCHOBHBIE MTapaMeTpPHI IepeBa.
16. JlepeBo pemieHui B 3aJa4l PErPECCHU.

17. Merox O6mmKkaimmx cocesnei.

18. Konuemnmus ciry4aifHOT o Jeca.

19. Cnyuaiinast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIOB.
20. YcpenHenue IpOrHO30B.

21. TIpoGmema nepeoOydeHusl.

22. Twumsl omm6oK: true negative, false positive.

23. Merpuku kayectBa moaenu: Precision, Recall, F1 score.
24. TecrupoBanue ROC AUC.

25. HeiipoHHsle ceTH.

26. VckyccTBeHHBIE HEHPOHBI.

27. OyHKUMM aKTHBALMK HEHpPOHA.

28. TlepuenTpoH.

29. OOyyeHue HelpoHa.

30. I'pamueHTHBIH CITyCK.

31. JIpobGneHue miara npu rpaJieHTHOM CITYCKE.

32. CroxacTH4ecKuil rpaJIMeHTHBIH CITYCK.

33. MeTo/ HAUCKOPEHIIEro CITyCKa.

34. HeiipoHHas ceTb.

35. OpHocIoliHast MOJIEb.

36. CaeprouHbIe HEHPOHHBIE CETH.

37. CBEpTOYHBIHN CJIOH, CIIOH MOIBBIOOPKH, MTOTHOCBSI3HBIH CIIOH.
38. lleneBast pyHKIHS.

39. 3apmauu pacriozHaBaHUs 00PA30B.

40. Knaccudukanus oObeKTOB.

41. Tlomck u3o0paxxeHus Mo oopasiry.

3. Meroauveckue MaTepuaJbl, onpeaeisionye NpoueIypy 1 KpuTepuu oleHNBaHUA
c¢opMHPOBAHHOCTH KOMIIETEHUMH MPHU NMPOBEACHUM MMPOMEKYTOYHOM aTTeCTALMU

Kputepuu ¢popmupoBaHusi o1ieHOK 110 0TBETaAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a1aHUH

- OIICHKa «OTJIMYHO» BBICTABJISACTCS OOydAIOMEMYCs, €CJIM KOJHMYSCTBO IPABHIBHBIX OTBETOB Ha
Bonpockl coctaBisieT 100 — 90% ot obuiero o0bEMa 3a1aHHBIX BOIPOCOB;

- OIICHKA «XOPOIII0» BBICTABJISCTCS 00YUJaIOIEMYCsl, €CJIM KOJUYECTBO MPABUIIBHBIX OTBETOB HA BOIPOCHI
— 89 — 76% ot o0m1ero o6bEMa 3aJaHHBIX BOTIPOCOB;

- OIICHKA «YJAOBJIETBOPUTEIHLHO» BBICTABISICTCA OOYYAIOIIEMYCS, €CIIM KOJMYECTBO IPaBUIBHBIX
OTBETOB Ha TECTOBBIC BONPOCH —/5—60 % oT 00mero o0bEMa 3a1aHHBIX BOIIPOCOB,;

- OIICHKA «HEYJAOBJIETBOPUTEJIbLHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJUYECTBO MPABHUILHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aIaHHbIX BOITPOCOB.

Kputepuu ¢popmupoBanusi ouieHOK 10 pe3yJibTATaM BbINOJHEHHS 3aJaHUil

«OTIANYHO» — CTABUTCS 32 PA0OTY, BHIIOJHEHHYIO IOJIHOCTBIO 0€3 OMIMOOK U HEJIOUETOB.

«XO0pomIo» — CTaBUTCS 32 pabOTy, BBHIIIOJHEHHYIO MMOJIHOCTHIO, HO MPH HAJIHYUH B HEll He OoJiee OJHOM
HerpyOoi omuOKU ¥ OJHOTO HeJlo4eTa, He 0oJiee TPEeX HEeJ0YETOB.

«YI0BJIETBOPHTEIbHO» — CTABUTCS 32 pabOTy, €CiIM 00YJaIONIHMIACS MPABHILHO BBITIOHUI HEe MeHee 2/3
BCei pabOTHI MM JOMYCTWII He OoJiee OJTHOM rpy0Oi OMIMOKH W JBYX HEIOYETOB, HE OoJjiee OJHOM rpyOoi U
OJTHOM HerpyOoii omuOku, He OoJiee Tpex HErpyObIX OIIMOOK, OJTHON HErpy0oil OIIMOKY U JBYX HEJAOYETOB.

«HeynoBJ1IeTBOPUTETBHO» — CTAaBUTCS 32 PabOTY, €CIM YUCIO OMIMOOK M HEJOYETOB MPEBBICUIO HOPMY
JUTSL OIICHKHU «YJIOBJICTBOPUTEIHHOY» WJIM MPABUIIBHO BBHIIOJHEHO MeHee 2/3 Bceil paboThI.

Buowr owubox:

- epybvle OowuUOKU: He3HAHUe OCHOBHbIX NOHAMUU, NPABUN, HOPM;, HE3HAHUEe NPUEeMO8 peuleHus 3a0ai;
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08USL NPEOSIOHCEHHO20 3A0AHUS.

- HezpyOble OUUOKU. HeMOYHOCTNU YOPMYTUPOBOK, ONpedeleHUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembl: HepaAYUOHAbHbIE NPUEMbL BbINOTHEHUS 3A0AHUS, OMOeNbHbLE NOZPEUHOCU 8 POPMYTUPOSKe
86160008, HEOPENHCHOE BLINOTHEHUE 3A0AHU.



Kpurtepun popmupoBanusi oneHoK 1o 3a4eTy

«3a4TeHO0» — CTY/IEHT IEMOHCTPUPYET 3HAHWE OCHOBHBIX Pa3zeiioB MPOrpaMMbl U3y4aeMOTo Kypca: ero
0a30BbIX NOHATHH W (yHAAMEHTAJIBHBIX MpoOJieM; MpUOOpen HEOOXOAMMBIE YMEHUS M HAaBBIKH, OCBOWII
BOIPOCHI MMPAKTUUECKOTO MPUMEHEHHS MTOJTyYCHHBIX 3HaHUH, HE JOMYCTU (aKTHYECKHX OIIUOOK MPU OTBETE,
JOCTaTOYHO TIOCJIEJOBAaTENIbHO M JIOTHYHO UW3JIaraeT TEOPETHUECKUH Marepuaj, JOMycKas JIUIIb
HE3HAYUTENIbHBIC HAPYIICHUS IOCIIEI0BATEIBHOCTH U3JI0KEHUS M HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIICTCS B TOM CiIydae, KOT/ia CTYJCHT JAEMOHCTPHPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/IeIOB IPOTPaMMBI H3y4aeMOro Kypca: ero 0a3oBbIX MOHATHH U (yHIaAMEHTAIBHBIX TpolieM. Y
9K3aMEHYeMOro cJ1a00 BBIpaKEHA CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHATUTHYECKOMY MBIIUICHHUIO, HMEIOTCS
3aTpyAHEHHs B U3JI0)KCHUU MaTepHaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHUSI W HABBIKH, JOMYIIEHBI IpyObIe
OMMOKH M HE3HAHWE TEPMHHOJIOTUH, OTKa3 OTBEYATh Ha JOTIOJIHUTEIBHBIC BOIPOCH, 3HAHHWE KOTOPBIX
HEO0X0AUMO IS IOTYIEHHUS TOJI0KHUTEITHHOMN OIICHKH.



