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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




[Ipunoxxenue
K paboueil mporpamme JUCLUIUIHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

TEXHOJIOI'UN UCKYCCTBEHHOI'O HHTEJIJVIEKTA

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

Hampapnenune moaroToBKy / CieUaibHOCTD
23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHIECKHE CPEICTBA

(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crienuani3anus
23.05.01 ITogpeMHO-TpaHCTIOPTHBIE, CTPOUTENBHBIE, TOPOKHEIE CPEICTBA U 000PYIOBaHNE

(HaumeHosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
o6yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IB3,IOH_[I/IX JOCTHUIKCHUC HHaHI/IpyeMbIX pe3y.HBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

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

Hepeqeﬂb KOMHeTeHIII/Ii/’I, (l)Ole/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

Kox mHnmkaTopa qOCTIKEHHS
Kon 1 HanmeHoBaHne KOMITETEHIIUN

KOMITCTEHIINU
YK-1: CiocoGeH ocynecTBIsITh KpUTHYECKUI aHAJIN3 IPOOJIEMHBIX CUTYaIlMi Ha OCHOBE VK-1.3: BeipabateiBaer
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN CTpaTeruto feicTBuil At

penieHus NpUKIaaHbIX 3a1a4,
HCIOJIb3Yysd TEXHOJOTINn
HNCKYCCTBCHHOT'O MHTCJIJICKTA

OIIK-2: CriocobeH pemaTh mpogeCCHOHATBHEIE 3a/Ja9 C HCIIOIB30BAHUEM METOJIOB, OIIK-2.3: MUcnonp3yeT OCHOBHBIE
CIIOCOOO0B M CPEICTB TOJIyUECHNUS, XPaHSHHS B IepepabOTKH HHPOPMAIINHU; HCIIOIb30BATh METO/IBI ¥ TEXHOJIOTHH
nH()OpMaMOHHbIE U IU(PPOBIE TEXHOJIOTUH B IPO()ECCHOHAILHOH NEeITeIBHOCTH HCKYCCTBEHHOT'O MHTEIUIEKTA IS

peuicHus TUIIOBBIX 3ada4

Pe3yabTaThl 00y4eHUsi 0 TUCHHUILIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMU Pe3yJIbTATAMH OCBOEHHSI 00Pa30BaTeILHOI MPOrpaMMbl

Kon 1 HanMeHoBaHME HHIUKATOpPA OrneHOYHBIC
PesynbraTel 00y4eHuUs IO TUCIUTIIIHE
JOCTHKEHUS KOMIETECHIIAN MaTepuabl
YK-1.3: BripabateiBaer ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PEIICHNA NPUKJIANHBIX 337189, | - knaccudmkaumio 3a1ay, pelaemblx MeToamm uckyccTeeHHoro | Bompocs! (Nel -
UCTIONIB3YSl TEXHOJOTMH HCKYCCTBEHHOTO | yyrennexTa; Nel0)
MHTCJICKTA -MeTPMKM OLLeHKM KauyecTBa Modenei u anropuTMos;

OO6yyaronmumiics ymeeT:

BbI6paTb NOAXOAALLYIO METPUKY AN OLEHKM KadecTBa mogenv v | 3aganus 7-10
anropuTma.

OOyJaroniuiicsi Baajgeer:

HaBblKamMy OLLEHKM KauvecTBa paboTbl anroputma B 3agavax | 3aganus 7-10
KnaccuduKaummn n perpeccum.

OIIK-2.3: Ncnonp3yeT OCHOBHBIE MeTOABI U | OOyuaromuiics 3HaeT: Bompocer (Nell -
TEXHOJIOTUH HMCKYCCTBEHHOTO MHTEJUIEKTA | - OCHOBHbLIE METOJbI MAIIMHHOTO 00ydenus, nporecchl 1 | Ne20)
JUTSI pEIICHUS TUTIOBBIX 3a/1a4 CEpBUCHI TI0 00pabOTKe JAaHHBIX M BHIPAOOTKE pElIeHUH B

obnactu npodeccnoHaIbHOH IeATeThHOCTH;

- KOMIUIEKC TEXHOJOTHYECKUX PELIEHNH, UMUTHPYIOIIAN
KOTHUTHBHBIC (DYHKIIMU YCJIOBEKA W ITO3BOJIIONIMNA TIPU
BBIIIOJIHEHHMHM 33/1a4 JJOCTUraTh PE3YJIbTAThI, COIIOCTABUMbIE
C  pe3ysJbTaTaMM  MHTEJUIEKTyalbHOM  JEATEIbHOCTH

4eJIOBEKa;

OOyyaronuiicst ymeer: 3agaHus (Ne21 -
- arperupoBarh, (UIBTPOBAaTh, HacTpauBaTh Beca, | Ne25)

BBIOHPATH KJ1aCCU(HUKATOPBI, KJTaCCU(UIIUPOBATH,

BU3YAJIM3UPOBATh JIAaHHBIC, CTPOUTH JEPEBbs PELICHUI C
HCIIOJIb30BAHNUEM SI3BIKOB BBICOKOT'O YPOBHSI JUJIS PEIICHHS
Hay4HO-TEXHHUYECKHX 3a/1a4 B 00J1aCTH MPO(ECCHOHAIBHOI
JIeATeIbHOCTH;, HABBIKAMU HAMMCAHUS HEWPOHHBIX CeTeil
JUISL pELICHHS] HAyYHO-TeXHMYECKUX 3a/1a4 B 00JIaCTH CBOCH
npohecCHOHATLHON IEITEIbHOCTH;

- HaBbIKaMH OOYYCHHs MOJCIH C HCIOJIb30BaHUEM
HHCTPYMEHTOB HCKYCCTBEHHOTO HHTEJICKTA.
OOyyaronuiicst Bjageer: Saganus (Ne 1- Nel0)




- HaBbIKAMU HAIMCAHUS HCHUPOHHBIX CETEH IJI PELICHHUS
HayYHO-TEXHMYECKUX  3a7a4y B  o0macTu  CBOeH
npoQeCCUOHANBHOM NesITeIbHOCTH;

- HaBbIKAMHM OOYYEHHS MOJAEIM C MHCIOJIb30BAHUEM
UHCTPYMEHTOB UCKYCCTBEHHOI'O UHTEJUICKTA.

[TpomexyTouHast aTTecTanus (IK3aMeH) IPOBOJAUTCS B OJTHOM U3 clieayromux Gopm:
1) oTBeT Ha OUIIET, COCTOSIIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/IaHUii;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieyromux Gopm:
1) cobecenoBanue;
2) BeinonHenue 3aganuit B OMMOC ynuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI 11 OLIEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3yOIINX YPOBeHb ¢OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBbIe BONPOCHI (TECTOBBIE 3a/1aHNs) /IJIsl OLEHKH 3HAHUEBOT0 00pa30BaTeILHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHU

OO0pazoBareNbHbII pe3ysbTaT

VYK-1.3: BrpabateiBaer crpateruto | OOydarommiics 3HAeT:

€)

,I[eﬁCTBPIﬁ JJIA peH.IeHI/Iﬂ - KﬂaCCVId)MKaLI,MIO 3a4a4, pewaembiX mMeToaaMn UCKYCCTBEHHOTO UHTENNEKTa,
HpI/IKJ’[aI[HLIX 3aJa4, I/ICHOJ‘ILSYSI -MeTPUKUN OUEHKHN KayeCTBa mogenen N anroputmos;

TEXHOJIOTHH HCKYCCTBEHHOTO

HUHTCJIJICKTA

3aganue 1

MarmuaHoe 00yueHHe —

a) crenuaIM3UpOBaHHOE MPOrPaMMHOE perieHne (MM Habop PEIleHHiT), KOTOPOe BKIIOYaeT B ce0st BCe HHCTPYMEHTHI ISt
W3BJICUCHHSI 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) osra rpynnupoBka 00bexToB (HabmoneHuii, COObITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) HabOp JaHHBIX, KaX/asl 3aIICh KOTOPOT'O NPEACTABIET cO00 yueOHbI prMep, COISpIKAIMi 3aJaHHBII BXOJHOW Habop
JIAaHHBIX, ¥ COOTBETCTBYIOIINI €My NPAaBUIIbHBIN BEIXOIHOW Pe3yIbTaT
d) mnonpaszieneHNe UCKYCCTBEHHOIO MHTEIUICKTA M3YYArOLIMil METOIbI MOCTPOCHHUS AITOPHTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JIaHHBIX
3aganue 2
Cpenu npenoKEeHHBIX 3a/1a4 MAaIIHHHOTO O0YYEHHUS YKaXHUTE 3a4a4H PETPECCHH
a) Tlowck HeraTUBHBIX OT3BIBOB Ha (DIJIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cama
c) Tlpeackasanue cpoka OKyaeMOCTH MPOEKTA
d) TIIpeackazaHue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHMYECKUX TPAH3AKIIU
3ananue 3
K 6ubnmorekam ananusa nanHbIX B Python otHOCsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3anmanve 4
Kakwe u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnn u 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")

res[res.country == "Russia" | res.country == "Zimbabwe"]

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



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

3amanue 5
OTMeThTe BEpHbIC YTBEPIKACHHUSI 00 alropuTMe ciaydaiHoro seca - Random Forest
a) UroroBbIM mpeAcKa3aHHEM MOJICNH SBJISICTCS MPEeACKa3aHHe CIy4aHOro JAepeBa
b) Tlapamerpsl st Kaxmoro aepeBa (TTyOHHA, MUHEMATIBHOE YHCIIO0 0OPA3IoB B JINCTE U T.1.) BLIOUPAIOTCS CITyIaitHo
€) Kaxmoe nepeso B jecy MojydaeT CIydaiHbli MoqHA00p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CAyYaiHBIM 00pasoM
e) IlpezckasaHue MOIEIH - yCPETHEHHBIC IPEACKAa3aHus IEPEBbEB

3ananue 6
Kakoii aTpuOyT 0TBE4aeT 32 MUHMMAJILHOE YHCIIO 00pa3loB B JIUcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeIiCHHs?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTe BEpPHBIC YTBEPKACHHS O BIMSHHUHU MApaMETPOB PEIIAIOLIETO IEPEBbs Ha NepeodydeHne
a) Yewm menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIUS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHSA K IEPEOOyICHHIO
d) TI'myOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaYeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYUCHUIO

3aganue 9

Kakoii kaccudurarop He0OX0IUMO HCIIOIL30BATh IS MPEACKA3aHUs pa3Mepa 0J00pEHHOr0 KPeIuTa 10 3aJaHHBIM IapameTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTE BEPHBIC YTBEPIKIACHUSI O JICPEBbAX PEIICHHH.
a) YeM MeHbIlle CBOUCTBO gini, TeM OJJHOPO/IHEE MPUMEPHI B JTHCTE
b) cBoiicTBO gini onpenensieTcst TOABKO VIS JIMCTHEB, HO HE JJISL y3JI0B
C) CBOWCTBO samples yka3pIBaeT Ha KOJIMIECTBO MPUMEPOB B y37ie
d) mnapamertp gini, BO BCEX JIUCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-2.3: Hcmomp3yer ocHOBHbIE | OOydarommuiics 3HaeT:

METObI a TE€XHOJIOTUH | - OCHOBHBIE METO/Ibl MAIIMHHOTO 00YYEHHsI, IPOLIECCHl U CEPBUCHI IO 00pabOTKE JaHHBIX U
UCKYCCTBEHHOI'O0 HHTEJUICKTa I | BhIpabOTKe pelieHuil B 001acTi npodeccuoHanbHON 1eTeIbHOCTH;
pCHICHUS TUIIOBBIX 3a/1a4 - KOMIUIEKC TEXHOJIOTHUECKHUX PENICHUH, IMUTUPYIOIINH KOTHUTHBHBIE QYHKITMH YeJIOBEKA 1

l'IOTSBOJ'[HK)UlMﬁ I[IpA  BBIIIOJIHCHUU 3a4a4 AOCTUIaTb PE3yJIbTaTbl, COIIOCTABHUMBIC C
pe3yjibTaTaMu HHTCJ’[J’[GKTyﬂJ’IbHOI‘/‘l JCATCIIbHOCTH YCJIOBCKA,

Bamanme 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITyYallHOTO Jieca YBEINYMUBACTCS MPOMOPLHOHANTBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chyvaiiHbIil Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupHUKaLuu

3ananue 12
OTMeThTe BepHBIE YTBEP)KICHHS
a) RandomizedSearchCV Haxogut ny4inryro KOMOMHALIMIO TAPAMETPOB [UIS JEpEBa PEIIECHHIM
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV
€) GridSearchCV HaxomuT Jydlryr0 KOMOHHAIMIO IIapaMETPOB JUIA JIEpEBa, M3 TEX 3HAUYEHWM MapaMeTpoB, YTO ObLIH
TiepeIaHbl
d) RandomizedSearchCV naer Gonee TouHoe mpeackaszanue, yeMm GridSearchCV




3aganue 13
BeiOepure U3 crmcka 3a1a4u KiacCupuKarum:
a) paszgenuthb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK U COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3aaHHBIM ITApAMETPaM
C) pa3zenuth rpubbl Ha ChEeI0OHBIE U ATOBUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeTbTe BEpHBIEC YTBEPKICHUS
a) B kadecTBe HepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJIB30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
NPU3HAKA
b) epeBss perienuit MOTYT peruaTh 3a1a4y KIacCH(BHUKAIMU C TIPOM3BOIBHBIM YHCIOM KIACCOB
€) UYewm meHnsblne 3HayeHue min_samples_leaf Tem Tounee OyayT npeackazaHus Ha TPCHUPOBOYHOH BBIOOpKE
d) UYewm mensbine 3HayeHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3aganue 15
Ob6yuaromias Berbopka (X _text, y_test) aTo —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) Bribopka, Mo KOTOPOIl OLICHUBAETCS Ka4ECTBO ITOIYICHHOTO JepeBa PeIICHUH
C) BriOopka, 0 KOTOPOH OCYIIECTBIIASTCS BEIOOP HAMITy4IIeld MOJETIN M3 MHOXKECTBA MOJIeeit
d) MHOXecTBO LeNeBbIX 3HAYCHHUI TS TaHHOTO Habopa JaHHBIX

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

a) Mogzenp nepeobyyeHa

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIBHO OTIMYACTCS OT PACIPEICICHHS B TPCHUPOBOYHOM

€) Moaenpb Hemo000yUYeHA

d) Mogaeip ugeanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeioxeHHbIX KOMOMHAIINI HE BHI30BYT OUINOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[l1:5,[1,6]]

3ananue 18
Kakwue cTpoku Mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK natadpaiimMa data (MHAEKCHI MOCISI0BATEILHOCTE unces oT O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B kaxux ciydasix MOXKeT OBITh NCIIONIb30BaHAa CTyINeHYaTast (QYHKIMS aKTUBAIHN?
a) Omnpenenutsb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IPU0?
b) Omnpenenurs kK KakOMy U3 TpeX KJIAccoB (setosa, vercicolor, verginica) 0OTHOCHTCS HpHC?
C) PaS}IeJ’[I/ITB TEKCThI Ha HeﬁTpaIIBHBIe, HETaTHUBHBIC U ITOJIOKHUTCIIBbHBIC.
d) TlIpezackasats pa3mep 3apabOTHOM TIATHI CHIEITHAIHCTA MO OTIPEACIICHHBIM MapaMeTpaM.
e) Pasgenuts n300paxkeHHs Ha COJIEPIKAIIE U HE COJICPIKAIIUE OTKPHITHIN OrOHb.

3amanue 20
Kakoe 3HaueHIE MOXET UMETh B3BEIICHHAS CyMMa BXOJIOB HEHPOHA (10 UCIIOIb30BaHUS AKTUBAIIMOHHON (PYHKITUH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

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

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:




KO[[ 1 HAMMCHOBAHUC

HHIUKATOpa JOCTHIKEHHS O0pazoBartelbHBIA pe3ysIbTaT
KOMIIETEHIIUU
OI1K-2.3: Ucnonb3yeT ocHOBHBIE | OOyJaromumiics yMmeer:
METOBI X TEXHOJIOT MM - arpernpoBaTh, GUIBTPOBATH, HACTPAUBATh BECA, BEIOMPAThH KIIACCU(HUKATOPBI,
UCKYCCTBEHHOTO MHTEIUIEKTA ISl | KIAacCH(UINPOBATh, BU3yaIH3UPOBATh JaHHBIE, CTPOUTH JEPEBbS PEIICHHI C
pelLlIeHNs TUIIOBBIX 3a1a4 HCIIOJIB30BAHUEM S3BIKOB BBICOKOI'O YPOBHS IJI PELICHUS HAYYHO-TEXHUYECKHUX 3a1a4 B

00nacTi npoheCCHOHAIBHOMN IEATCILHOCTH,

3aganue 21

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

[Momy4unTe pacnpeneneHne YUCIOBBIX BEIHMYHMH JaTadpeliMa Sp UCTIoNb3ysl 0a30BbIe METO/IbI BU3yalu3auun Oubinorexu pandas.
Nmnoptupyiite Oubmmoreky Seaborn. Hcmomp3ys wuHTepdeHC I TMONTOHKHA PETPECCHOHHBIX MOJENeHl K  yCIOBHBIM
HOAMHOXECTBaM HaOopa JaHHBIX BEIBEIUTE IPaUK yCIEeBACMOCTH 110 MaTEMaTHKE M YTCHHUIO C Pa3IeIeHUEM I10 MOIy.

3amanue 22

3arpys3ure Moaynm 6ubnroTek numpay u matplotlib, a Takxkxe moxynm OubmmoTtexu Scikit-learn, HeoOxoauMBbIe [T pabOTHI C IPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsIit Ha0Op iris. M3ydaure cTpyKTYpy TOIy4eHHOTO Habopa maHHBIX. B Habope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBIYHON HaM TepMHUHOJIOTHH). KakaoMy 3K3eMIUISIPY COOTBETCTBYET YETHIPE YMCIIOBBIX aTpHOyTa
(MHa yalenTMcTUKa B CM; IIMPHHA YaIIeIMCTHKA B CM; JUTHHA JIETIECTKA B CM; [IIMPUHA JIeIeCTKa B cM) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. maHHbIA HaOOp MO3BOJIACT PEIIUTH 3a7a4yy KiacCH(HUKAIMH, OTHECEHUS pacTeHUs "HpuC" HUCXOMsS U3 IIUPUHBI
JICTIECTKOB, JIJIMHBI YalICTUCTHKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosmaiite nemoncTpaTuBHbIi Decision Tree knmaccugukatop,
UCTIONBb3Ysl OJHOMMEHHBII Kiacc 3 Oubnmorexu sklearn m coxpanute ero B nepemeHHyro dt. J[ns paspeneHus MHOXXecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe MeTon train test split. OToOpasuTe mNONydYeHHOE AEPEBO PEUICHUH Trpaduyecky,
ucnonb3yiite meron plot_tree

3aganue 23

3arpys3urte JaHHBIC U3 BCTpOeHHOTO Habopa load digits. JlanHBIe peacTaBisatoT coboit Habop u3 1797 pyKOMHUCHBIX N300paskeHMH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I Ka)XIOW STYCHKH M300paKCHUS.
OOyunTe 1epeBo peUICHUH U MOIyYUTe MPeACKa3aHue Ha TeCTOBOH BbIOOpKe. Busyanmsupyiite npenckasanue, yKaKuTe TOYHOCTD
JULS TIOJTy9EHHOTO JIepeBa.

3amanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop gannbix boston npezacrasiser codoii cioBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYyeT
MaCCHB CITFICKOB:

{'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. Bamma 3amaua HaliTi onmucanre Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 310 ypOBEHB MPECTYITHOCTH HA JTyITy HACEIICHUS.

IoctpoiiTe nepeBo pemieHwid, IpeACcKa3bIBAIONIee CTOMMOCTD JKIIIBS [0 UMEIOIIUMCS NaHHBIM. O0paTHTe BHUMaHHE, CTOMMOCTD
JKHIIBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He mogoiaét. s npeacka3aHus 3HAUCHHS
1eNeBoii (yHKIIMK HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha TaHHBIX bOSton IO CIIEAYIOLUIMM ITapaMeTpaM:

MaKCUMaJbHasg ITyOuHa - OT 2 10 15 ypoBHei

MUHHMMAJIBHOE YHCII0 P00 A7 paszaeneHus - oT 2 o 10

MUHUMAaJIBHOE YMCJI0 TPoo B ucTe - ot 1 10 10

OT00pasuTe TydvIue mapaMeTpsl U JIydliee 1epeBo.

3ananue 25.

3arpys3urte BCTpOCHHBIN Habop boston.

Wzyuure ocranbHble aTpuOyThl Kinaccudukaropa. Coznmaiire mogens RandomForestClassifier ¢ 15 nepeBpsiMu M MakCHMalIbHOM
TIyOMHOH paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0yuuTe MONy4CHHYIO MOJIeih. BrimoHNTe npeackazanue. [locauralite TOYHOCTH (score) ISt Jieca.

VYKaxuTe TpH CaMBIX BaXXHBIX IapaMeTpa Uil JEPEeBbEB pEIICHHH B CO3JaHHOM JieCcy, HCIIOJB3Ys, HampuMep, aTpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuaromuiics BJIajieeT:

CTpaTeruro HeﬁCTBHﬁ JUIA - HaBBIKAMH HAITMCAHUS HeﬁpOHHBIX ceTen 1A pEUHICHUSA HAYYHO-TCXHUYCCKHUX 3adad B
pelieHus  TPHMKIAJAHBIX  33/1a4, | 00JacTH cBoeil MpohecCHOHAILHON eI TebHOCTH;

UCIIONB3Ys TEXHOJIOTUM | - HaBbIKAMHM OOYYEHHSI MOJIENM C HCIOJb30BAaHHMEM HHCTPYMEHTOB HCKYCCTBEHHOT'O
HCKYCCTBEHHOT'O MHTEJUICKTa MHTEJUIEKTA.

-HaBBIKaMH OLICHKH Ka4yecTBa pabOThl AJITOPUTMA B 337a4ax KIACCU(PHUKALIMH 1 PETPECCHUH.
OIIK-2.3: Hcnonab3yeT OCHOBHEBIE
METO/IBI u TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEJUICKTa IS
pEIICHHUS THIIOBBIX 3a/1a4d




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BoiBeante CTPOKM € AaHHbIMM OOYyYalOLWLMXCA, KOTOPble He Mpoxoauamn
noArotoBuTenbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsysa metoa Implot() BbiBeanTe rpadmKk ycnesaemoctu no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ucnonbsyite dainn StudentsPerformance.csv. BbiBeante CTPOKM € aHHbIMM 06yYatowmxca, HabpasLUMX B Cymme 3a TpuU
Tecta 6onbwe 250 6annoB. Umnoptupyiite 6ubanoteky Seaborn. MokaxuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.
OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenCcT1Ka,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLUEHNU CO cneayoWwmMm napameTpammn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCN0 06BEKTOB B iUCTe - 4. OTObpa3uTe Nosy4eHHOE AEPEBO PeLleHUi rpaduyeckm, UCNONb3yNTe MeToZ,
plot_tree. BbiInonHUTE NpeAcKa3aHWe OTHOCUTE/IbHO KAaCCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpefennTte, K KAKOMy U3 TPex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LWMPUHa NenecTKa. 3arpysunte moaynm bubanotek numpay n matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3aaliTe AEPEBO PELIEHNI CO CAEAYIOLWMMM NApaMeTPaMmn: MaKCMMaAIbHOE KOMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEPEBO pelleHul rpaduyecki,
ncnonb3ynte meton plot_tree. BoinonHUTe npeackasaHMe OTHOCUMTE/IbHO KAcCoB, K KOTOPbIM NPUHAA/NeKaT AaHHble U3
TECToBOM BbIBOPKY.
OnpeaennTte, K KAKOMy U3 TPex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApaMeTPaM: AJIMHA YalleNnCTUKa,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumblie ana pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TeCToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosHUTe npeackasaHune
OTHOCUTE/IbHO KNAcCcoB, K KOTOPbIM MPUHAZNEXaT AaHHble U3 TecTOBOM BbIGOPKU. MocunTaiiTe TOYHOCTb (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynu 6mbnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogumblie ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe u 0byunuTe mopenb
RandomForestClassifier c makcumanbHow rnybuHon aepesbes - 7. BbinonHUTe npeackasaHne OTHOCUTEIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOW BbIOOPKU. MocumnTaliTe TOUHOCTH (accuracy) gna NoayyeHHOW Moaenu.
MmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobparkeHnin pyKonucHbix undp pasmepammn 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN M TECTOBLIN B Nponopumn 85/15.
Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbINOAHUTE NpescKasaHue un
OLEHWTE ero KayecTso.
MmnopTupyite Habop gaHHbIX load_digits, cogepskawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPbITOFO U BbIXOA4HOTO. BbinoNHWUTE NpeacKkasaHue u
OLEeHWTE ero KayecTso.
HanuwwuTte Kknacc Neuron, BbINONHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHMA BXOAO0B HeMpOHaA. B KavecTBe GyHKLMM aKTUBALMM UCMOb3YITE CUTMOUAY:
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Hanuwwute Knacc Neuron, BbINOAHAKWMIA GYHKUMM UCKYCCTBEHHOTO HEWpPOHa, Ha BXOZ AO0/KHbl MOAaBaTbCA Beca,
CMelleHNe, M 3HaYeHnA BXOA0B HeilpoHa. B KayecTBe GyHKLMM aKTUBALMM UCMONb3YNTE TMNepboInYecKuii TaHTeHC:
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2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIUXCsl K POMEKYTOUYHOM aTTecTalNu

HckyccrBennslii naTemnekTr. OcHoBHbIe noHsATUs W
MaimHHOe 00ydeHue.

I'my6oxoe oOy4enue.

OOyueHue ¢ yunuTteneM U 0e3 YIUTes.

OcHOBHBIE TIOHATHUS aHAIN3A JIAaHHBIX. JlaHHBIE, MOJIENb, 00paboTKa JaHHBIX.
MeToo1oTnYecKre MPUHITUTIBI aHATU3HI JAHHBIX.
enn, sTamsl, METOAB! M TEXHUKU aHAIN3a JaHHBIX.
QunbTpanys rpyNIUPOBKa U arperarys JaHHBIX.
Busyanmnzarus 1aHHBIX.

Busyanuzanus nanaeix B Phyton.

Buzyanuzanus B Pandas.

Bubmmoreku Seaborn u Matplotlib

Pemwaromiye nepeBbsi: OCHOBHBIEC TOHATHUS.




14. 3anmaua kiaccupuUKaIyH.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.
16. JlepeBo perieHHH B 331241 PErPECCHH.

17. Meron O6mmKalInX coceei.

18. Konmemnmus cioy4aifHOTO Jeca.

19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpemHeHHe IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoOK: true negative, false positive.

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

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOy4eHne HEHWpoHA.

30. I'pagmeHTHSBI CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKE.

32. CroxacTHUYeCKHUi IpaeHTHBIH CITyCK.

33. MeTo HauCKOpewIero cmycka.

34. Hetiponnas ceTs.

35. OpHocnoiiHas MOJETb.

36. CBepTouHbIe HEHPOHHBIE CETH.

37. CBEpTOUHBIii CIIOH, CII0H OABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast QyHKIHS.

39. 3anmaum pacnosHaBaHus 00pa3OB.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. Meroauyeckue MaTepuaJbl, onpeaessiioiuye Npoueaypy U KpUuTepuu oueHnBaHUs
copMHPOBAHHOCTH KOMIIETEHMIA TPH MPOBeAEHUHU MPOMEKYTOYHOM aTTeCTAIUN

Kpurepun ¢popMupoBaHusi OLICHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUH

- OIIEHKa «OTJMYHO» BBICTABISIETCS OOYYAIOIIEMYCS, €CIIM KOJUYECTBO TNPABWIBHBIX OTBETOB Ha
Bornpockl coctaisieT 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOILI0» BBICTABISETCS 00YJarOIIEMYCsl, €CJIA KOJTMYECTBO MPABHIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot ob1ero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKA «YyIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOyYaromIEMyCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —7/5—60 % oT 06111ero o6bEmMa 3a1aHHBIX BOIIPOCOB,;

- OILICHKa «HEYI0BJIETBOPHUTEIbHO» BBICTABISIETCS OOYYAIOIIEMYCs, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popmupoBaHus OLIEHOK 110 Pe3y/JIbTATAM BbINOJTHEHUS 3aJaHU I

«OTJIMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IMOJHOCTBIO O€3 OMIMOOK U HEJOYETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B Hel He OoJiee OJIHOM
HerpyOo# oIMOKY M OIHOTO HeJoUeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyarouuiicsi MpaBUJILHO BBINOJIHUI HE MeHee 2/3
Bceil paboTHI MM TOMYCTHI He Oojee 0JHOW IpyOoi OMMOKHM M JABYX HEI0YETOB, HE OoJiee OAHOI rpyboil u
OJIHO HerpyOolt omnOKH, He OoJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOi OIIMOKHY U IBYX HEJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTY, €CIM YUCIO OUIMOOK M HEAOYETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJICTBOPUTEIHLHOY WJTU TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubox:

- epybvie owuUbOKU. He3HaHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OwWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUA.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUll, HePAYUOHAIbHBIL 8100 X00A PeueHUsl.

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



Kpurepun ¢popmMupoBaHusi OLEHOK MO 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3JelIoB MPOrPaMMBbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAIBHBIX MPOOJIEM; TPHOOpEN HEOOXOIUMbIE YMEHHS M HABBIKH, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS ITOJTyYCHHBIX 3HAaHUH, HE TOMYCTHI (PaKTHUECKUX OIIMOOK MPU OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUSA IMOCICAOBATCIIbBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIy4ae, KOTJla CTYJCHT JEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOTr0 CJIa00 BhIpaK€Ha CIIOCOOHOCTh K CAMOCTOSATEIIEHOMY aHAJTUTUYECKOMY MBIIUICHUIO, HMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpualid, OTCYTCTBYIOT HCO6XOI[I/IMBIG YMCHUSA U HABBIKHU, OJOIIYIICHBI FPY6BIC
OomKMOKH ¥ HE3HAHHE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOU OIICHKHU.
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