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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIQICHUC CTYACHTAMHU OCHOBHBIMU METOAAMU METOJ0B MAIlIUHHOT'O 06yquH;1, TMOJIYYCHUE HABBIKOB IPOrpaMMUPOBAHU
aJITOPUTMOB B obactu HCKYCCTBEHHOI'O MHTEJIJICKTA U aHaJIN3a MOJIYUYCHHBIX PE3YIbTATOB.

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

Hukn (pazoen) OIT: | b1.0.34.01

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

OIIK-10 Crocoben ¢popMyarpoBaTh U peliaTh HAYIHO-TEXHUYECKUE 3a]a4i B 00JaCTH CBOeH MPO(EeCCHOHATBHON AEATENbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIC METObI U TEXHOJIOI'MU UCKYCCTBCHHOI'O MHTCJIJICKTA IJIA PCIICHUA TUIIOBLIX 3a4a4

VK-1 Criocoben OCYHICCTBJIATH KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3 HpO6J‘IeMHLIX CI/ITyaLII/Iﬁ Ha OCHOBC CUCTCMHOI'O I10JAX0/1a, BBIpa6aTLIBaTB
CTpaTEeruio AeUCTBUI

VK-1.3 BeipabaTsIBaeT CTpaTEerHIO ASHCTBUI IS PEICHHs NPUKIIAHBIX 33/1a4, HCIIONB3Ys TEXHOJIOTHH NCKYCCTBEHHOTO
WHTEJUIEKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOIYJIs1) 00yUarOIMiics T10JIKeH

3.1 |3HaTh:

3.1.1]|- KJ'IaCCI/I(I)I/IKaI_II/I}O 3aaa4d, peuacMbIX METOAAaMH HCKYCCTBEHHOI'O MHTCIJICKTA,

3.1.2 | -MeTpUKH OLIEHKU KauecTBa MOJENeil U allrOpUTMOB,

3.1.3 [ - ocHOBHBIE METOABI MAIITHHHOTO OOy4eHHs, IIPOLIECCHI U CEPBUCHI IT0 00pPaOOTKE JaHHBIX U BEIPAOOTKE PEIICHUI B
00nacTu npoh)ecCHOHAIBHOM IS TEIbHOCTH;

3.1.4 | - KOMIUIEKC TEXHOJIOTHUECKUX PEeIIeHUH, MMUTUPYIOLIHI KOTHUTUBHBIE (PYHKLIUH YeJIOBEKA U MO3BOJISIOUINNA IPU
BBITIOJTHEHNH 33/1a4 JIOCTHTaTh PE3yJIbTAThl, COIIOCTABUMBIC C PE3Y/IbTaTaMH HHTEIUICKTYaIbHON JIEITEIbHOCTH YEJIOBEKa,;

3.2 | YMeTh:

3.2.1 | -BbIOpaTh NOAXOASAIIYIO METPUKY AJISI OLIEHKH KauecTBa MOIEIH U aJlTOpUTMA.

3.2.2 | - arperupoBats, (GHIBTPOBATh, HACTPAUBATh BECa, BRIOUPATh KIACCU(DUKATOPHI, KIacCu(UIUPOBATh, BU3YaIH3UPOBATH
JIaHHBIE, CTPOUTB JICPEBbS PEIICHUH C UCIIOIL30BAHUEM SA3BIKOB BBICOKOIO YPOBHS JUISl PELIEHHs] HAYYHO-TEXHHYECKUX
3a7a4 B 007aCTH IPOpEeCCHOHANBHOM AeATeIPHOCTH; HABBIKAMH HAITMCAHMS HEHPOHHBIX CeTeH /IS PeIIeHHs HayIHO-
TEeXHIYECKUX 33/1a9 B 00J1aCTH cBOEH MpohecCHOHATBHOMN NeITeTbHOCTH;

3.2.3 | - HaBBIKAMH O6y‘-I€HI/I}I MOAECIN C UCIIOJIB30BAHNEM MHCTPYMCHTOB NCKYCCTBEHHOI'O MHTCIICKTA.
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3.3 | Bmagersn:

3.3.1 | - HaBBIKAMH HANKCAHUS HEAPOHHBIX CETEHl IS peLICHUs HAYYHO-TEXHUYECKHX 3a1a4 B 00JIaCTH CBOCH
poecCHOHaIBHOMN IeSITeFHOCTH;

3.3.2 | - HaBBIKAMH 06yqel-m${ MOJCJIN C UCITIOJIB30BAHUCM MHCTPYMEHTOB UCKYCCTBCHHOI'O MHTCIIJICKTA.

3.3.3 | -HaBBIKAMH OIICHKH Ka4yeCTBa pa6OTBI ajiropyuTMa B 3aiadyax KJ'IaCCI/I(I)I/IKaI.II/II/I " peTrpeCCUu.

4. CTPYKTYPA U COJEPKAHUE IV CIHUILINHBI (MO YJIST)

Kon HaunmeHoBaHue pa3aesioB U TeM /BU/ 3aHATHS/ Cemectp | Yacos | IlpumeuaHue
3aHATHSA / Kype

Pa3nen 1. BBenenne ncKycCTBEeHHbI HHTELIEKT

1.1 HUckycctBennsrii naTeiekT. OcHoBHBIe nousTHs VM. MammaHOE 00ydeHne. 7 2
I'mybokoe o0yuenue. OOydeHue ¢ yunrtenem u 6e3 yuurens. /JIex/

1.2 Jannsie, Mozenb, 00paboTka JaHHBIX. MeTOZ0NOornYecKre IPUHIIUITBI aHATTN3bI 7 2
nauHbIX. [esau, sTamsl, METOABI M TEXHHUKH.
OunbTparnys TpYNIUPOBKA U arperaius JaHHbIX. /JIek/

1.3 Busyanuzanns nasHbsIX. Busyannsanms nanasix B Phyton. Busyanmmsanns B 7 2
Pandas. bubmuorexu Seaborn u Matplotlib. /Jlex/

1.4 AJITOPUTMBI ¥ CTPYKTYpPHI NaHHBIX. brubOnmuoreka Pandas: cTpyKTyphl JaHHBIX: 7 2
Series u DataFrame. PaGota ¢ csv.
Mp/

1.5 OunbTpanus 1aHHBIX. bubmuoreka Pandas. BerBoxa cTpok 1 kooHOK. MeTos 7 2
query, tail, sample, head. O6beaunenue metonos. /I1p/

1.6 Arperanus gaHsabeix B Pandas: count, sum, max, min, mean, median. MeTonsl 7 2

groupby u aggregate. O0benunenue metonoB. Coptuposka. /T1p/

Pa3nen 2. Meroabsl MAIIMHHOTO 00Yy4eHUSI




2.1 Pemaromue nepeBbs: ocHOBHBIE MoHATHS. Knaccudukanus. Jlepesbs perieHui. 2
OcHoBHbIE ITapaMeTphl AepeBa. JlepeBo peleHnii B 3a1aun perpeccuud. Meron
OmmKaimmx coceneit. /JIex/

2.2 Konnenus ciydaitaoro neca. CirydaiiHast BRIOOpKa TPEHHPOBOYHBIX 00pa3IIOB. 2
Ycepenuenue nporao3os. [Ipobiema nepeodyuenns. MeTpuKH KauecTBa MOJETIH.
Tectupoanue ROC AUC. /Jlex/

2.3 Hetiponnsie cetu. MckyccTBeHHBIE HeWpoHbI. [leprientpon. O0yueHue 2
HelipoHa. /JIex/

2.4 I'pamuentHsiii cryck. J[pobieHune mara npu rpaIueHTHOM CITyCKe. 2
CroxacTHUECKHii TpaIueHTHBIN CIIyck. MeTo Hauckopeiero cmycka. /JIex/

2.5 Heiiponnas cets. OnHocnoiinas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH. 2
CBEPTOYHBIH CIIOM, CJIOH MMOIBBHIOOPKH, TTOJTHOCBS3HEIN cioi. [leneBas
bynakyst. /JIex/

2.6 Pemaronue nepeBps: o0ydenue Monenu. bubnnorexn sklearn, pandas, numpy. 2
Bri6op mapamerpos mopenu. Kpocc-Bamuganust. IlpensapurensHas o6paboTka
JaHHBIX. TPEeHUPOBOUHBIN HAOOP aHHBIX. TECTOBBIM HAOOP TAHHBIX.
Mp/

2.7 Konnenus ciydaitaoro neca. CirydaiiHast BRIOOpKa TPSHHPOBOYHBIX 00pa3IIOB. 2
Yepeanenue mporHo3oB. [Ipobiema nepeodydenus. Tumbl ommbok: true
negative, false positive. MeTpuku kadectsa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.8 HckyccTBeHHBIN HEeWipoH. BXon, pyHKIMS akTUBAIK (CUTMOKIA, 2
runepbonmyueckuit TanreHc, SoftMax). ITon6op Becos. /TIp/

2.9 Bubnmoreka Keras. ITonHOCBSI3HBIN U CTIaXXUBAIONIHHA cI0H, cioi Dropout. 2
Pemenue npobnem nepeodyuenus. /I1p/

2.10 BHemrHue HCTOYHHUKY TaHHBIX 101 aHanmm3a. Kuggle. [ToaroroBka naHHBIX. 2
Pabora ¢ nzobpaxenussmu paznoro ¢popmara. /IIp/
Pazgen 3. CamocTosiTesibHast padora

3.1 Kommneroreproe 3penue. bubnuoreka OpenCV. OTcnexuBaHue ABHKYILIUXCS 3
00BEKTOB BO BpeMEHH. Pacrio3HaBaHMeE JIHII.
/Cp/

32 O06paboTka ecTeCTBEeHHOTO s13b1ka. OCHOBHBIE MTOHATHS. TOKEHE3aIHsI. 4
JlemmaTuzanus. /Cp/

33 Ioaroroeka k nekuusim /Cp/ 8

34 IToxroroBka k tabopaTopHbIM 3aHsATHIM /Cp/ 16
Pa3nen 4. KontakTHble 4Yachbl Ha aTTeCTALUIO

4.1 3auét /KD/ 0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[CHO‘JHBIG MaTcpuabl I MMPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu o6yqa}ou_udxca NPUBEACHBI B IIPUIIOKECHUHU K

paboudei mporpamMMe JUCIUIDTAHEL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPOJS 0 AUCHUILTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTEPHH MX OICHUBAHHUS,
pacmpeneneHye 6auIoB IO BUAAM TEKYIETO KOHTPOIS pa3pabaThIBAIOTCS MPENnoaBaTesieM JUCIUIUINHEI C YUETOM €€ CIIeIU(UKH U

JOBOIATCA 1O CBEACHUA o6yqa}0u_u/1xc;1 Ha NI€pBOM y‘{€6HOM 3aHATHH.

SHUOC.

Texymuii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBISICTCS IIpeoaBaTesieM IUCIUIUIMHEI (MOIYNs) B paMKax KOHTAaKTHOH
paboTHI U caMOCTOATETBHOM PaboThl o0ydaronmxcs. [t pUKCHpoBaHUS PEe3yabTATOB TEKYIIETO KOHTPOIIS MOXKET HCIIOIB30BAThCS

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

6.1. Pexomenayemas Jiuteparypa




6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, TOJ1

Huxomnbckuii C. H. ABTOMaTH3aIMs HHHOPMAIIMOHHOTO MOBEICHHS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH MHTEIUIEKT: YaeOHoe mocobue MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpLI, COCTAaBUTECIIN 3armaBue Wznarensc OI1. anapec
TBO, TOJ

J12.1

XKenesnos M. M. MeTomp! 1 TEXHOIOTHH 00pabOTKM OONBIINX TAHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-METOMUECKOE TOCO0HE MockoBck
ni
rocyaapcT
BEHHBIN
CTPOUTEIb
HBIN
YHHBEpPCH
TeT, 2020

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 cpaBouHas cucteMa Texakcnept https://tech.company-dis.ru

6.2.2.2

Wndopmarmonnas cpaBounas cuctema "['apant” http://www.garant.ru

6.2.2.3

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

6224

baza nannbx «XKenesHomopoxxHbIie IepeBO3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

—_

VYaeOHble ayAUTOPUN AJIS IPOBEACHUS 3aHATHH JEKIMOHHOTO TUIA, YKOMIUIEKTOBAaHHbIE CIIEIIMATN3UPOBAHHON MeOeNbIo
U TEXHUYECKUMH CPEICTBAMH O0YUCHUS: MYIIbTHMEIUITHOE 000pyIOBaHHE TS IPEIOCTaBICHHS yIeOHOI nH(popMaIim
OOITBIIION ayIUTOPUH ¥/HJIH 3BYKOYCHIIMBAOIEe 000pyI0BaHHE (CTAIIHOHAPHOE WIIN TIEPEHOCHOE).

7.2

VYaeOHBIe ayTUTOPHH IS IPOBEICHUS 3aHATHI CEMIHAPCKOT0 THITA, TPYITIOBBIX M MHIMBHIYATbHBIX KOHCYIbTaIINH,
TEKYIIETO KOHTPOJIS ¥ MTPOMEKYTOUHON aTTeCTalllH, YKOMIUIEKTOBAHHBIE CIIEIIUATM3UPOBAHHON MEOETIBI0
TEXHUYECKUMU CPEJICTBAMU O0YUEHHS: MYJIbTUMEINITHOEe 000pyIOBaHNE 1/UIIH 3BYKOYCHIIUBAIOIIee 000pyI0BaHUE
(cTanoHapHOE WM IEPEHOCHOE).

7.3

IomenieHust 11 CaMOCTOSTENBHOI PadOThI, OCHAILICHHBIC KOMITBIOTEPHON TEXHHKOW C BO3MOKHOCTBIO MOJKITIOUYCHHS K
cetn "MHTepHET" M 00ECIICUCHHEM JIOCTYIIA B JICKTPOHHYIO HHPOPMAIIOHHO-00pa30BaTEIbHYIO CPEAy YHHBEPCHUTETA.

7.4

INomenieHust a1 XpaHEeHHs ¥ MPOGUIAKTHIECKOTr0 00CITy)KUBaHUS Y4eOHOTO 000PYIOBAHUS.

1.5

JlabopaTopuu, OCHAIICHHBIE CIICUAIbHBIM JIA00PaTOPHBIM 000PYIOBAHHEM: KOMIIBIOTCPHOH TEXHUKOM C YCTAaHOBJICHHBIM
I1O: Python, a Takke ¢ BO3MOXKHOCTBIO MOAKIIOUCHHS K ceTH "MHTepHeT" 1 00ecrieueHreM I0CTyIa B JICKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BaTENbHYIO Cpely YHUBEPCUTETA




[Ipunoxenue
K paboueil mporpamme JUCHUTUTHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHHUIUIMHE (MOJY.JIIO)

TEXHOJOI'MM UCKYCCTBEHHOI'O HHTEJIVIEKTA

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HaHpaBHGHI/IG IIOATOTOBKH / CIICOHNAJIbHOCTD

23.05.05 CucreMsl o0ecriedyeHus JIBUKEHUS TOE3I0B

(k00 u HaumeHoBaHUe)

Hamnpasnennocts (mpoduis )/ creruan3anus

9H€KTDOCH36)KCHI/I€ KCJIC3HBIX JOPOT

(Haumenosanue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

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



1. llogcHuTEILHAA 3aIUCKA

[lenb mpoMeEXyTOYHOW aTTECTAllUM— OLICHMBAHHUE IMPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3YIbTaTOB
oOydeHUsT TO JUCHUIUIMHE, OOECIEUYMBAOIINX JIOCTIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS

00pa3oBaTeNbHOM MPOrpaMMBl.

®dopMbl TPOMEKYTOUHOM aTTecTaruu: 3auér, 7 cemectp/3PO 4 kypc

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

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kox mannkaTopa qOCTIDKEHHS

KOMITCTEHIINU
VYK-1: CriocoOeH oCyIIecTBISTh KPUTHIECKUIT aHaIu3 MPOOIEMHBIX CUTYalui Ha OCHOBE VYK-1.3: BeipabateiBaer
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN CTpaTeruto feicTBuil At

peuieHns NpUKIaaHbIX 3a1a4,
HCIIOJIB3YS TEXHOJIOTUH
HCKYCCTBEHHOT'O UHTEJIJIEKTA

OIIK-10: CriocobeH ¢popMyIHpoBaTh U pelIaTh HayYHO-TeXHUIEeCKHe 3a1a4u B o0mactu cBoerr | OITK-10.2: Mcnonp3yet

npodeccroHaNbHOM AEeATeTPHOCTH

OCHOBHBIC MCTOJBI U TCXHOJIOTUH
HUCKYCCTBCHHOI'O MHTCIIJICKTA UL
peuICHus TUIIOBBIX 3a4a4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJIbTaTaMU 0CBOeHHS 00pa30BaTe/IbHOI POrpaMMbl

KOZ[ 1 HAUMCHOBAHUC NWHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMN

OLeHOYHBIE

PCSyJ’ILTaTLI 06y‘ICHI/I$[ 10 JUCIUIITINHE
MaTCpHrabl

YK-1.3: BripabartbiBaeT CTpaTeruto
JIECTBUY AJIs PELICHUs NIPUKIAJHBIX 3a/1a4,
UCTONB3Yysl TEXHOJOIMH HCKYCCTBEHHOIO
UHTEIUIEKTa

OO6yyaronuiics 3HaeT:

- KJIaCCH(HKAIMIO 33/1a4, PEMAEMbIX METOIaMU UCKyccTBeHHOTO | Bompochi(Nel - Ne10)
UHTEIJICKTA;
-METPUKHU OLCHKU Ka4eCTBa MOJEJICH 1 aIrOPUTMOB;

OO6yuaronmiics ymeer:

BBIOPATH MOIXOISIIYI0O METPHKY ULl OIIEHKH KadecTBa Mojenu v | 3aganus 7-10
AITOPUTMA.

OO6yyaronuiics BJiajieer:

HaBBIKAMH OIIGHKH KadecTBa paboThl amroputMa B 3amavax | 3aganus 7-10
KJIaCCU(HMKAIIMHN U PETPECCHH.

OIIK-10.2: Mcnonb3yer OCHOBHBIE METO]IbI
U TEXHOJIOTHH MCKYCCTBEHHOTO WHTEJUICKTa
JUTSI pEIICHUs TUTIOBBIX 3a/1a4

OOyyaronuiics 3Haer: Bompocer(Nel 1 -

- OCHOBHBIE METOJBI MAaIIMHHOTO 00ydenus, npouecchl u | Ne20)
CepBUCHl 0 00pabOTKe JTaHHBIX M BBHIPAOOTKE PEIICHUH B
o0nacTy NpoQeccuoHaIbHOHN NeATeNbHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUN, UMUTUPYIOLIUMA
KOTHUTHBHBIC (YHKIIMH YENOBEKAa W TO3BOJIAIONIMH HpH
BBIIIOJIHEHUM 33184 JOCTUTaTh PE3YJIbTaThl, COIOCTABUMBbIE
C  pe3yipTaTaMd  UHTEIJIEKTYyaJbHOM  J1€ATEIbHOCTH

4eJI0BeKa;

OOyyaronuiics ymeer: 3amanusa  (Ne21 -
- arpermpoBaTh, (UIBTPOBaTh, HAacTpauBarh Beca, | Ne25)

BBIOMPATh KJ1acCU(UKATOPHI, KJaccu(UIpoBarTs,

BU3YAJIU3UPOBATh JaHHBIC, CTPOHUTH JCPCBbS PEUICHHU C
HCIIOJIE30BAHUEM SI3BIKOB BBEICOKOTO YPOBHSI JUIS PEIICHUS
HAYYHO-TEXHUYECKHX 331249 B 00JIACTH PO(eCcCHOHATEHOM
JIESITETbHOCTH; HABBIKAMH HATHCAHHS HEHPOHHBIX CETEH
JUTSI pEeTIeHsT HAYIHO-TEXHUIECKUX 3a]1a4 B 00J1aCTH CBOCH
npodeccnoHaTbLHOM e TENbHOCTH,

- HaBBbIKaAMH O6y‘{eHI/I$[ MOACIU C HCIOJb30BAHUCM
HHCTPYMEHTOB MCKYCCTBEHHOTO HHTEJUICKTA.

OOyyaronuiics BJIajeer: 3amanust (Ne 1- Nel0)




- HaBBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAyYHO-TEXHMYECCKMX  3ama4y B o0macT  CBOeW
npoQdEeCCUOHATBHOM NEATEIBHOCTH,

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

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

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

2. TunoBblel KOHTPOJIbHbIE 32IaHUS WJIH NHbIE MAaTEPHUAJIbI VISl OLEHKU 3HAHUI, YMEHH i, HABBIKOB
U (MJIM) ONBITA 1eATETbHOCTH, XapaKTePU3yOINX YPOBeHb ¢)OPMHUPOBAHHOCTH KOMIIETEeH N i

2.1. TunoBbie BOIIPOCHI (TCCTOBLIC 3a)13HI/Iﬂ) AJIsA ONC€HKH 3HAHUEBOT 0 06pa3OBaTeJI[>HOFO pe3yjbTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KO[[ 1 HaUMCHOBAHUE UHUKATOpA

OO6pa3oBaTenbHbINH pe3ynbTaT
JOCTHXKCHUS KOMIICTCHIIMN

3aganue 1
MammHHOe 00y4eHne —
a) crHeuuaaIM3upPOBAHHOE MPOrpaMMHOE pelleHre (MM HabOp pellieHuil), KOTOPOe BKIIIOYAET B ceOsi BCe MHCTPYMEHTBI JIs
M3BJICYECHUSI 3aKOHOMEPHOCTEHN U3 CBHIPBIX TAHHBIX
b) osra rpynmuposka 00bexToB (HabmoneHuit, COObITHIT) HA OCHOBEAHHBIX, OMMCHIBAIOIINX CBOMCTBA 0OHEKTOB
C) Habop JaHHBIX, KaXIas 3aIKCh KOTOPOTO MPEACTABIAET CO00M yueOHbINH MPUMED, COAEPIKAIIU 3aJaHHbIA BXOJHOH HaGOP
JIaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOJHOM pE3yJIbTaT
d) mompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIONIMA METOIBI IIOCTPOCHHUS ATOPHUTMOB, CIIOCOOHBIX 00YyYaThCs Ha
JTAHHBIX

3aganue 2
Cpelu npeUIoKeHHBIX 33124 MAIIUHHOTO O0YUeHHs YKAXKUTE 3a/1a41 PErpeccHn
a) [Ilomck HeraTHBHBIX OT3HIBOB Ha (DUIIbM Ha caiiTe KHHOKOMITAHHH
b) Aunropurm QuibTpaimu cama
c) Ilpexackasanue cpoka OKYMaeMOCTH MPOEKTa
d) IIpeackazaHue peIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHMYECKUX TPAH3aAKIIU

3amanue 3
K 6ubnmoTexam ananuza gaHHbXx B Python oTHOCcsTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3ananue 4

Kakwue u3 nepednciieHHBIX KOMaH][ BepHYT AaHHbIe 111 Poccun u 3umbadBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3amanue 5
OTMeThTe BEpHBIE YTBEPKACHUs 00 anroputMe ciiydaiiHoro jgeca - Random Forest
a) UToroBbIM npejicKkazaHUEM MOJICIH SIBJISETCS MPECKa3aHue CIy4aHOro JiepeBa

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpEJHA3HAYEHHBIE JUIS IIPOBEJCHHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUISA MPOBEACHUS OLIEHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OLIEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OIICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



b) Tlapamerpsl ast kaxxmoro aepesa (I1yOHHA, MUHUMAIbHOE YHCIIO 0OPA3IOB B JIUCTE H T.[.) BEIOHPAIOTCS CITy4aiiHO
€) Kaxnmoe nepeBo B jecy mojydyaet Ciy4aidHbli moJHab0p AaHHBIX

d) UYwcno mepeBbeB B Jiecy BBIOMpPACTCS CAydaiHbIM 00pa3oM

e) IlpeackasaHue MOIeNH - yCpeAHEHHBIC MPEACKA3aHHS ICPEBHEB

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

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

3amanue 8
OTMeThbTe BEpHBIC YTBEPHKICHNUS O BIUSHIH APAMETPOB PELIAIONICTO JepPeBbs Ha epeo0yucHue
a) Uewm Menblie 3HaueHne min_samples_split, TeM MeHbIIIE TEHACHIIUS K IEPEOOYyUCHHIO
b) UYem mensbine 3HaueHre min_samples _leaf, Tem MeHbIIIe TEHICHIMS K TIEPEOOYUCHHUIO
C) UYewm MeHbIie IIyOHHA JepeBa, TEM MEHBIIIEC TCHACHIHS K EPEOOYICHHUIO
d) TI'nyOuHa nepeBa HUKAK HE BIUSET HA €r0 MEPe00yIEHHOCTh
e) UYem mMeHblue 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHINUS K TIEPEOOYUCHHUIO

3aganue 9

Kaxkoi I(J'IaCCI/I(I)I/IKaTOp HeO6X0,I[I/IMO HCIOJb30BaTh IJIA MPEACKA3aHUA pasMepa O,Z[O6peHHOF0 KpeauTa 10 3alaHHbIM HapaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) MosxkeronThrcnonn3oBanu DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHHS O AEPEBbIX PEIICHHH.
a) ueM MeHbIIe CBOWCTBO gini, TEM OJHOPOIHEE IPUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TOMBKO JUTS TUCTHEB, HO HE TS Y3II0B
C) CBOWCTBO samples yKka3pIBacT Ha KOJIHMYECTBO IPHMEPOB B y3IIe
d) mapamerp gini, BO BceX JMCThAX JTODKEH UMETh OJHHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BepHBIC YTBEPIKICHHS O CITyIalfHOM Jiece
a) 4eM OoJbllie IEPEBLEB B JI€CY, TEM JyUIlIe KAYeCTBO MPEICKA3aAHUS
b) Bpems HacTpoiiku ¥ pabOTHI CIyYaitHOTO Jieca YBEINYUBACTCS MIPOIOPIIHOHATIHHO KOJIUUECTBY JEBEPEB B JIECy.
C) ciy4aiiHbIi Jlec IPUMEHHUM JIJIsl PELICHHS 3a/1a4 PErpecCUr
d) cnyyaiiHbIi Jlec IPUMEHUM JJIsl PENIEHHs 33184 KiacCH(UKAIMu

3amanue 12
OTMeTbTe BEPHBIE YTBEPKACHHS
a) RandomizedSearchCV Haxogut ny4inyr0 KOMOWHALIMIO TAPAMETPOB IS JEPEBA PEIIEHHM
b) RandomizedSearchCV pa6otaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nyd4nryr0 KOMOHHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAUCHUH MapameTpoB, 4TO ObUIH
nepeiaHbl
d) RandomizedSearchCV naer Gonee TouHoe npenckasanue, yeMm GridSearchCV

3ananue 13
BeibepuTe U3 CriucKa 3a1a49u KIacCH)UKAIHH:
a) pasuenuts 1o Gororpadru KUBOTHBIX Ha KOIIEK U cO0aK
b) mpemnckazarh CTOMMOCTE KBAPTHPBI M0 33 [aHHBIM MTApaMeTPamM
C) pa3uenuTh TpUObI HA ChEJOOHBIE U ATOBUTHIE
d) crpynmupoBaTth TEKCTHI IO MX 3MOLHMOHAIBHOM OKpacKe

3aganue 14
OTMeThTE BEpHBIE YTBEPKIACHUS
a) B kadecTBe nepeMeHHBIX [Tl 00YUEHHS JepeBa MOTYT ObITh UCIIOJIb30BAHbI KAK KOJIMUECTBEHHBIE, TAK H KATETOPHATbHBIC
MPU3HAKU




b) epesbs perienuit MOTyT periaTs 3ana4yy KiacCHHKALHMN ¢ IPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm meHnblue 3HayeHue min_samples_leaf Tem TouHee OyayT npeackazaHus Ha TPSHUPOBOYHOH BBIOOPKE
d) UYewm menbiue 3HayeHue min_samples_leaf Tem TouHee OyayT npeacka3aHus Ha TECTOBOH BHIOOPKE

3anganue 15
Ob6yuaromias Berbopka (X_text, y_test) ato —
a) BeIOopKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPO#t OIEHUBACTCS KAUECTBO MOIYUCHHOTO JiepeBa PeIIeHuMi
C) BrIOOpKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMIYUIICH MOJEIH U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO IENeBIX 3HAYCHUI ISl JAHHOTO HAabopa JaHHBIX

3aganue 16
Ipu 06y4YeHHH HEKOTOPON MOJIETH Ha TPEHUPOBOUHOM BEIOOPKE U OIEHKE €€ KauecTBa Ha TECTOBOM BLIOOPKE, MOJIyUeHa OOIbIIas
pa3HUIA MEKIY 3HAYECHUAMH METPHK Ha TPEHUPOBOUHOM M TECTOBOM BEIOOPKAX. O UeM 3TO MOKET FOBOPUTE?

a) Mogenp nepeobyyeHa

b) Pacnpenenenue qaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT pacIpeaeeHus B TPEHUPOBOYHON

€) Mogenp HemooOyUCHa

d) Mogemnp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeioxKeHHbIX KOMOMHAIINI HE BHI30BYT OLIMOKY?
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
Kakue cTpoku mo3BOJISIOT 0TOOpaTh S MepBhIX CTPOK AatadpaiiMa data (MHICKCHI MOCIEA0BATEILHOCTh yuces oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciydasx MOXeT ObITh UCIIOJIb30BaHA CTyNeHYaTass QYHKINS aKTUBALMN?
a) Omnpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IpU0?
b) Omnpenenurs kK KakOMy U3 Tpex KiIaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UpHC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpexnckasaTe pa3mep 3apabOTHOM IIIATHI CIICIIUAIUCTA 110 OMPEISICHHBIM ITapaMeTpam.
e) Pasgenuts n300paxkeHus Ha COJEPIKAIIKE U HE COJICPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaueHIE MOXKET UMETH B3BEIIICHHASI CYyMMa BXOJIOB HEHpOHa (10 MCIIOIb30BaHUS aKTUBAI[MOHHOHN ()YHKITUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBbIe 3aaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTENbHBIN pPe3yabTAaT:

Kona u nammeHnoBanue

HWHJIMKaTOpa JOCTHKEHUS OO6pazoBarenbHBIN pe3yabTaT
KOMIIETeHIIMU
OI1K-2.3: Ucnonb3yeT ocHOBHBIE | OOydaronmuiicss ymeer:
METOABI M TEXHOJIOTHU - arperupoBaTh, GUIBTPOBATh, HACTPAUBATH BeCa, BRIOMPATh KIacCH(UKATOPEI,
UCKYCCTBEHHOI'O MHTEIUIEKTA IS | KIacCU(PHINPOBATh, BU3YATN3UPOBATh JaHHBIE, CTPOUTH JIEPEBbS PEIICHHUH ¢
pemIeHNs TUIIOBBIX 3a/1a4 HCTIOJTb30BaHUEM SI3BIKOB BEICOKOTO YPOBHS IS PEIICHUS HAYYHO-TEXHUIECKHX 3a/1a4d B

obnactu mpodecCHOHATBLHON IeATENBHOCTH,

3aganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammmms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moakmoumte
6ubamoTekn numpy u pandas u npoutuTe naHHble U3 daiia StudentsPerformance.csv B naradpeiim sp.

[Mony4dunTe pacnpenesieHne YUCIOBBIX BEJIMYHH JaTadperiMa sp UCIoib3ysi 0a30BbIe METO/Ibl BU3yaiuu3auuu Oubnnoreku pandas.




WUmnoprupyiite O0ubimoreky Seaborn. Mcmonb3ys wuHTepdeiic Uil MOATOHKHM PErPECCHOHHBIX MOJENEH K  YCIOBHBIM
MOJMHOXECTBaM Habopa JJaHHBIX BBIBEANUTE IpadUK yCIEeBaEMOCTH 110 MaTEMAaTHUKE U YTCHUIO C Pa3zeIeHHEeM I10 MOJTy.

3ananue 22

3arpys3ute Moayiu 6ubnuoTek numpay u matplotlib, a Taxxke Mmoaynu 6udanoreku Scikit-learn, HeoOX0UMEBIE IS pAOOTHI C TPEBOM
perrennit. M3 sklearn.datasetsparpysure tectoBbIit HaGop iris. M3yuure CTpyKTypy MOJIyUeHHOTO Habopa maHHBIX. B HaGope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBHIYHOW HAM TePMHUHOJIOTHH). KakmoMy 3K3eMIUIIpPY COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(nnMHA YammeNnrucTHKa B CM; ITMPHHA YaIlleINCTHKA B CM; JUTHHA JICTIECTKA B CM; IMPUHA JIeNlecTKa B ¢M) | Kitacc ('setosa’, 'versicolor',
'virginica'). T.e. manHBIA HaOOp TO3BOJIIET PEIIUTH 3alady KIacCH(UKAIIMH, OTHECEHMS PACTeHHUS "HpHC" MCXOISA M3 IIMPUHBI
JICTIECTKOB, JIMHBI YalIeNCTHKA U T.1. K OMHOMY U3 Tpex kiaccoB. Co3naiite nemoHcTpaTuBHEI Decision Tree kmaccugukarop,
UCIIONIb3Ysl OJHOMMEHHBII Kiacc 3 6ubmmorexu sklearn m coxpanute ero B nepemeHHyto dt. J[ns paspeneHus MHOXXecTBa Ha
TECTOBOE M TPEHUPOBOYHOE HCHOJBb3yHTe MeTox train test split. OtoOpasuTenonydyeHHOeIepeBOpeIeHUHTpahuIecKy,
ucnons3yiitemeron plot_tree

3anganue 23

3arpy3urte JaHHBIC U3 BCTpoeHHOTro Habopa load digits. JlanHble peacTaBistoT coboi Habop u3 1797 pyKOMHMCHBIX H300paxeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA IpeIcTaBIeHAa MAaCCHBOM M3 64 3HAYEHHHA IBETa JJIS KaKIOH SUSHKH M300pasKeHH.
OO0yunTe 1epeBo penieHni U MOIY4IHTe MpefcKa3aHue Ha TECTOBOH BRIOOpKe. Busyanmsupyiite mpeacka3anne, yKaKUTe TOYHOCTh
JUIS TIOJTy9I€HHOTO JIEpeBa.

3aganue 24.

3arpy3ure BCTpOCHHBINH Habop boston.

HaGop mannbix boston npejcrasisieT co0oii cioBaps ¢ kiouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYeT
MacCHUB CIHCKOB:

{'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 kaxxnoit ctpouke 13 uncinoBbIX 3HaueHU. Baa 3aada HaiiTu onrncanue kaxxaoro u3 HuX. Tak nepBoe 3Haderue (6.3200e-03 wiun
0.00632) 310 ypOBEHb MPECTYMHOCTH HA Yy HACEICHHUS.

IoctpoiitTe AepeBo penieHuH, MpeacKa3blBaIONIee CTOMMOCTD KUIIbs 110 UMEIOIIMMCs JaHHBIM. O0paTiTe BHUMaHUE, CTOUMOCTb
KIS - BEJIMYMHA HelpepbIBHAs, 1 nepeBo knaccudukanun DecisionTreeClassifier Ham He nomoiaér. s npeacka3aHus 3HAUCHUS
1eneBoil (yHKINU HYKHO perpeccroHHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce nepeBbs Ha JaHHBIX boston MO CICAYIOLIMM MapaMeTpam:

MaKCUMalbHasg TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Mol B ucte - oT 1 10 10

OTt06pazuTe TydiIve mapaMeTpsl U JIydinee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

Wzyante ocrampHble aTpuOYTH Kiaccudukaropa. Co3maiite Mogens RandomForestClassifier ¢ 15 nepeBpsMu U MaKCHMalTbHON
rTyOWHOMN paBHOU 5 ypoBHsM st maHHEIX digits_load().

OOyunTe nosy4eHHYI0 MoJienb. BeimonanTe npeackaszanue. [ocunTaiite TOUHOCTH (Score) Ui jeca.

YKaXuTe TpU CaMbIX BaKHBIX IapaMeTpa AJsl JIEpeBbEB PEIICHWH B CO3QaHHOM JIeCy, HCHOJB3Ys, HanpuMep, aTpuOyT
feature_importances_.

VYK-1.3: BripabateiBaer | OOyUarommiics BJaieeT:

CTpaTeruto nencTBuit JUIs | - HaBBIKAMHU HAlMCaHHWs HEWPOHHBIX CETEH AN pElIeHHs HAyYHO-TEXHMUYECKUX 3aJad B
pelieHus NPUKIAAHBIX  3a4a4, | 00JacTH CBOEH MpodeccCHOHaNbHON NesITeNbHOCTH;

HCIIOIb3Ys TEXHOJIOTUH | - HaBbIKAMH OOy4YeHHMS MOJCIM C HCIOJB30BAaHHNEM HHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOI'O MHTEIIIICKTa HMHTEJIJICKTA.

-HaBBIKAMH OIIEHKH Ka4ecTBa paboTHI aJlrTOPUTMa B 331a4aX KIaCCU(PHKAINH U PETPECCHH.
OIIK-2.3: Mcnonb3yeT OCHOBHbBIE
METOABI u TEXHOJIOTUH
UCKYCCTBEHHOTO HMHTEJIEKTa IS
pelIeHNs TUIIOBBIX 33434

1. WUcnonbsyite ¢aiin StudentsPerformance.csv. BbiBeaute CTPOKM C AaHHbIMKM OBYYalOWMXCA, KOTOPbIe He MPOoXoauau
noArotoBuTenbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)
6onble 90 6annos.Mmnoptupyiite 6MbanoTeKky Seaborn. Mcnonb3ya metoz Implot() BbiBeante rpaduk ycnesaemocTv no
MaTeMATUKE W YTEHUIO C pa3genieHnem no nony.

2. Wcnonbayite ¢aiin StudentsPerformance.csv. BbiBeauTe CTPOKM C AaHHbIMM 0byyatoLwmxca, HabpaBLIMX B CyMmMe 3a Tpu
Tecta 6onblie 250 6annoB.MmnopTupyinte 6MbAMoTEKY Seaborn. MokaxKuTe Ha rpaduKe cpegHuUii 6ann No matemaTuke
ANA feByLIeK U IOHOLWEN B 3aBUCMMOCTM OT YPOBHA 06y4eHus.

3. Onpeaenute, K KAKOMY U3 Tpex BUAOB NPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJIMHa YallenCcT1Ka,
LWMPMHA YaLleNnCTUKa, 4MHa 1enecTKa U WUpKUHa nenecTka. 3arpysute mogyav 6ubnmorek numpay u matplotlib, a Tak:e
moaynu bubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLleHU Co cneayoWwMMm NapameTpammn: MakCcumanbHana rnybuHa - 4 ypoBHs,




MUWHMMaNbHOE YNCcNo 06bEKTOB B ncTe - 4. OTobpasuTe NoNy4eHHOe AepPeBO peLleHu rpadryeckun, UCnonb3ynTe meTos,
plot_tree. BbiInonHUTE NpefcKa3aHWe OTHOCUTEIbHO KAaCcCoB, K KOTOPbIM MPUHAANENKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepgenute, K KAKOMY M3 TPEX BUAOB NPUHALNEKMUT UPUC MO YETbIPEM YMCNOBLIM MapaMeTpam: 4/AMHA YalleNnCcTUKa,
LWMPMHA YaLIeNNCTUKa, O/IMHA NIenecTKa U LWWMPWHa enecTKa. 3arpysute moayavm 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peuweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paiTe AepeBO peLIeHUI Co Cneay WM napameTpaMm: MakCUMaibHOe KOIMYECTBO Y3108 - 3,
MWHUMaNbHOE YnUCI0 O6BEKTOB ANs pasgeneHua nucta - 6. OTobpasnTe NosyyeHHOEe AEpPeBO pelleHnit rpaduyecku,
ncnonb3ynte metog plot_tree. BbinonHUTe NpeackasaHMe OTHOCUMTEIbHO K/AacCOB, K KOTOPbIM NPUHAANEXKAT AaHHble U3
TECTOBOM BbIOGOPKM.

5. Onpeaenute, K KAKOMy U3 Tpex BMAOB NPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJIMHa YalleNnCcTIKa,
LWMPMHA YaLLeNINCTUKa, A/IMHA IeNecTKa U LWMPKUHa enecTKa. 3arpysute mogyavm 6ubnmorek numpay u matplotlib, a Tak:e
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbli Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepeBbamU. BbinoNHUTE NpeacKkasaHue
OTHOCUTENIbHO K/1IAacCoB, K KOTOPbIM MpUHag/exaT AaHHble U3 TecToBoM BblIbOpPKW. MocumTaliTe TOYHOCTb (score) gna
NoJly4eHHOW Moaenn.

6. 3arpysute mopynu 6ubnvotek numpay u matplotlib, a Takxke mogynu 6ubnvotekm Scikit-learn, Heobxoaumble ana
paboTbl ¢ gpesom peweHunit. U3 sklearn.datasets 3arpysute TectoBblt Habop iris. Co3pante M obyunte Mmonenb
RandompForestClassifier c makcMmanbHoOW rnybuHoli aepeBbeB - 7. BbiNO/HUTE NpeacKka3aHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) AnA NoSyYeHHON Mmogenu.

7. WmnopTtupyite Habop aaHHbix load_digits, cogeprkawmin 1797 n3obpaskeHuin pyKONUCHbIX uubp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIMA U TECTOBLIN B Nponopumm 85/15.

Busyanusunpyite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOTO Habopa.
MocTpoliTe HEMPOHHYIO CeTb, COCTOALLYHO U3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinoNHMTE NpeacKkasaHmne u
OLEeHWTE ero Ka4yecTso.

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

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbiNONHWUTE NpeacKasaHme u
OLEHWTE ero KayecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUMM MUCKYCCTBEHHOFO HEMpPOHa, Ha BXOA AOJXHbl MOAABaTbCA Beca,

CMeLLeHNe, 1 3HaYeHMA BXOA0B HelpoHa. B KavecTBe GyHKLMM aKTUBALMM UCNONb3YHATE CUTMOUNAY:
T 1l+ex
10. Hanuwwute knacc Neuron, BbINOAHAOWMIN GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ AOJ/KHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHMA BXOAO0B HeMpPOHaA. B KauecTse GyHKLMM aKTUBALMM UCNONb3YHATE TMNEPOOANYECKUI TAHTEHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4aloluXcsl K NPOMeKYTOUYHOM aTTecTaluu
1. MUckyccrBennslit natemnekt. OcHoBHbIE MOHATHA NI
2. MammHHOe 00ydeHue.
3. T'myGokoe oOyueHue.
4. OOyueHwue c yauTenem u 6e3 yauTes.
5.  OcHOBHEIC MTOHATHUS aHANN3a JaHHBIX. JlaHHBIE, MO/IENb, 00PadOTKa TaHHBIX.
6. MeTononornyeckre NPUHIIHITE AHATU3BI JaHHBIX.
7. Llenwm, 3Tambl, METOABI M TEXHUKH aHAITN3a JaHHBIX.
8. ®wuibTpanus rpynmupoBKa U arperanus JaHHBIX.
9. Busyanmzanus JaHHBIX.
10. Busyanu3zaums naHsasix B Phyton.
11. Bmsyammzamus B Pandas.
12. bubnuoreku Seaborn u Matplotlib
13. Pemraromniie qepeBbsi: OCHOBHBIC OHSITHS.
14. 3apgava kmaccudpuKaum.
15. JlepeBbs pemenuii. OCHOBHBIC TapaMeTPHI JepeBa.
16. [epeBo pemicHUi B 3aJa9d PErPECCHU.
17. Merop OmmkaiInX cOCENEn.
18. Konuemnmus ciy4aifHOTO Jeca.
19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.
20. YcpenHenue nporHo3o0B.
21. TlpoGmiema nepeoOydeHus..
22. Tumsromum6boK: true negative, false positive.
23. Merpuku kadectBa mogenu; Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.
25. HetipoHHbIC CETH.




26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMW aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.
32. CroxacTHUYeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas cets.

35. OpxHOcnOHAS MOIEND.

36. CaepTo4HbIC HEHPOHHBIE CETH.

37. CBEPTOYHBIN CIIOH, CIIOW TTOABEIOOPKH, TTOTHOCBSI3HBIN CIIOH.
38. lleneBast QpyHKIHMS.

39. 3anaum pacrmo3HaBaHHs 00Pa3OB.

40. Knaccudukarys oObeKTOB.

41. Tlomck m300paxkeHus 1Mo 0OpasIy.

3. MeTtoauyeckue MaTepuaJbl, onpeaesiiouye Npoueaypy U KpUTepuu oleHnBaHUs
copMHPOBAHHOCTH KOMIIETEHMIA MPH NPOBEJeHNH ITPOMEKYTOYHOM aTTeCcTAlMU

Kpurepun ¢popmMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJIMYHO» BBICTABIIACTCS OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIICTCS 00yUJaIONIEMYCsI, €CITH KOJTHMYECTBO TPABMIIBHBIX OTBETOB Ha BOITPOCHI
— 89 — 76% ot obmiero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OILICHKA «YIOBJIETBOPHUTEJIBLHO» BBICTABIISICTCS OOYJAIOMIEMYCs, €CIH KOJMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero oobEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/AOBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOTIPOCOB.

Kpurtepun (popmMupoBanusi o1ieHOK 1O pe3yJibTaTaM BbINOJIHEHHUSA 3aJaHUIl

«OTIAMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTBIO 0€3 OMNOOK U HEJOUETOB.

«Xopomo» — craBUTCA 3a pabOTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B HEW He Oosiee 0JIHOM
Herpy0Oo# olMOKH M OIHOTO HeJoueTa, He OoJiee TpeX Hel0ueTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyaroUuiicsl IpaBUJILHO BBINOJIHUI HE MeHee 2/3
Bceil paboThl MM TOMYCTHJ He Oojiee OHOM rpy0oil OmMOKM U JABYX HEIOYETOB, HE Ooyiee OHOM rpyOoil u
OJIHO Herpy0Oo# omnoOKH, He OoJiee TpeX HErpyObIX OINOOK, OHON HErpyOOi OIIMOKHY U IBYX HEJJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTY, €CIM YMCIO OUIMOOK M HEA0YETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJIETBOPUTEIHHOY WUJTU TIPABUIILHO BBIOIHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubox:

- epybvie owubKU. He3HaHue OCHOBHLIX NOHAMUU, NPAGUN, HOPM, HEe3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCILOBUSL NPEON0HCEHHO20 3A0AHUSL.

- HeepyObvle OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHATbHBIL 8100 X00A PeueHUsl.

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

Kpurtepun ¢popmMupoBaHusi OEHOK 110 3a4eTy

«3auTeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHHWE OCHOBHBIX Pa3felIoB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX TMOHATHH W (yHAAMEHTAIBHBIX MpOoOJIeM; MPUOOpen HEOOXOAMMBbIE YMEHHUS M HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHHSI MOTYUSHHBIX 3HAHUM, He AOMYCTUI (aKTUYECKUX OIMIMOOK MPU OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHUYECKUH Marepual, JOIycKas JIMIIb
HE3HAYUTEeNIbHbIE HapYIIEHHs TOCIEeI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBHICTABIISICTCS B TOM ClIydae, KOIJla CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/IesIOB MPOrpaMMbl U3Y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro €J1ab0 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJTUTUYECKOMY MBIIIUIEHUIO, UMEIOTCS
3aTpyJHEHUS B M3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOIMMbIE YMEHHS M HAaBBIKH, JOIYIIEHBI TPyObIe
OomMOKM M HE3HAaHME TEPMMHOJIOTUHM, OTKa3 OTBEYATh Ha JIOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX



HGO6XOI[I/IMO JJIS TIOJTYYCHU A MTOJIOKUTEIHLHOM OICHKH.
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