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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTAaMHW OCHOBHBIMH MCTOJAaMH METOHNOB MAIIMHHOT'O o6yqu1/I$1, TOJIYYCHUE HABBIKOB ITPOrpaMMHPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

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

Hukn (paznen) OIT: |B1.0.37.01

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCIIUITJINHBI

(MOYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U peliaTh HAy9HO-TEXHUYECKHE 33/1a4H B 00J1aCTH CBOEH MPo(heCCHOHATBHON AeATeNbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIC METOABI U TEXHOJIOI'MU UCKYCCTBCHHOI'O MHTCJIJICKTA IJIA PECIICHUA TUITIOBBIX 3a1a4

YK-1 CriocobeH oCyIeCTBISITh KPUTHUSCKUH aHATN3 TPOOJIEMHBIX CHUTYAIMid Ha OCHOBE CHCTEMHOTO ITOJIX0/1a, BEIpaOaTHIBaTh
CTPaTEruIo JeHCTBUM

VK-1.3 BeipabaTbIBaeT CTpaTeTHIo ACHCTBUH TS PEIICHUS TPUKITATHBIX 33734, UCTIONB3Ys TEXHOJIOIHMH UCKYCCTBEHHOTO
WHTEIUIEKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOAYJIs1) 00yUaroIuiics 10JKeH

3.1 |3naTh:

3.1.1 | - kaccuduKkanymro 3ana4, pelracMpIX METOIAMH HCKYCCTBCHHOTO MHTEIUICKTA;

3.1.2 | -METpHUKH OLIEHKU KauecTBa MOAEJIEH U aJrOPUTMOB;

3.1.3 | - ocHOBHBIE METOMBI MAITMHHOTO 00Y4EHHs, IPOLIECCH U CEPBHUCHI 110 00paboTKe JaHHBIX U BBIPAOOTKE PELICHUH B
obnact mpoheCCUOHATBHOM NEeATeIbHOCTH;

3.1.4 | - KOMIIJIEKC TEXHOIOTHYECKUX PELICHNH, UMUTUPYIOLINH KOTHUTUBHBIE (PYHKLIMHU YEIOBEKa U MO3BOJISIOLINN IPU
BBITIOTHEHUH 3a71a4 JJOCTHTAaTh PE3YJbTAThl, COMIOCTABUMEIC C PE3yJIbTaTaMU HHTCIUICKTYaJIbHON IS TEIEHOCTH YeTIOBEKa;

3.2 | Ymerh:

3.2.1 | -BBIOpATh MOIXOISIIYIO METPUKY LIS OLICHKH Ka4eCTBa MOJICIH U aJrOpUTMa.

3.2.2 | - arperupoBarth, (hpUIBTPOBATH, HACTPAUBATH BECa, BRIOMPATh KIacCU(UKATOPHI, KITaCCU(PHUINPOBATE, BU3YaIU3UPOBATD
JaHHBIE, CTPOUTH JACPEBbs PELICHHUHA C UCIIOIh30BAHIEM SI3BIKOB BEICOKOI'O YPOBHS TS PEILICHUS] HAYIHO-TEXHUIECKIX
3a7a9 B 00J1aCTH MPOQECCHOHAIFHON AeATEeNEHOCTH; HaBBIKAMU HATIMCAHNS HEHPOHHBIX ceTell I perIeHus HayqHO-
TEeXHUYECKUX 33/1a4 B 00JIaCTH CBOEH IPO(heCCHOHANBHOH AeATeIbHOCTH;

3.2.3 | - HaBBIKaM1 00yYEHHS MOJIENH C HCIIOIB30BaHNEM HHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.
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3.3 | Baagers:

3.3.1 | - HaBBIKAMU HANMCAHUS HEHPOHHBIX CETEH AJIS PEIICHHs HaAyYHO-TEXHIMYECKUX 3a/1a4 B 00JIACTH CBOCH
IpoheCCHOHATBHOMN eI TeTFHOCTH;

3.3.2 | - HaBBIKaMH O0yYEHHSI MOJIEITH C HCIIOB30BAaHUEM HHCTPYMEHTOB HCKYCCTBCHHOT'O HHTEIUICKTA.

3.3.3 | -HaBBIKaMH OIICHKH Ka4ecTBa pabOTHI alropuT™Ma B 3a/1a4ax KIACCU(HUKALIH U PETPECCHUH.

4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHbI (MOAYJIS)
Kon HanmeHoBaHue pa3aesioB U TeM /BU/L 3aHATHS/ Cemectp | Yaco | IlpumeuaHue
3aHATHS / Kype

Pa3nen 1. BBenenne nckyccTBeHHbI HHTENJIEKT

1.1 HckyccrBennsiit untennekt. OcHoBHble noHsATHs M. MamnHHoe o0y4eHue. 7 2
I'mybokoe oOydenue. OOydeHue ¢ yaurteneM u 6e3 yuurens. /Jlex/

1.2 JanHbie, Monienb, 00paboTKa TaHHBIX. MeTOMOIOrnIeCKie PUHITAITBI aHATTH3BI 7 2
naHHbIX. Lenu, sTanel, METONBI U TEXHUKH.
OubTpanys rpynnupoBKa U arperamus JaHHbix. /JIex/

1.3 Busyanuszanus naHHbX. Busyanuszanus nanseix B Phyton. Busyanu3zaius B 7 2
Pandas. bubnuorexu Seaborn u Matplotlib. /JTex/

1.4 ANTOPUTMBI U CTPYKTYPHI TaHHBIX. brubnmoreka Pandas: cTpykTypbl TaHHBIX: 7 2
Series u DataFrame. PaGota c csv.
Mp/

1.5 OunbTpanus gaHHBIX. bubanoreka Pandas. BeiBox cTpok u KomoHOK. MeTozbI 7 2
query, tail, sample, head. O6beaureHNE MeTONOB. /TIp/

1.6 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 7 2
groupby u aggregate. O6bpeaunenue meronos. Coptuposka. /IIp/
Pa3znen 2. MeToabl MAIINHHOTO 00Y4eHUS

2.1 Pemaromue nepeBbsi: ocHOBHBIE MoHATHA. Kinaccudukanus. JlepeBbs pemeHuid. 7 2
OcHOBHBIE TapaMeTpHI iepeBa. JlepeBo pelieHni B 3a1a4u perpeccud. Meton
Ommkaimmx coceneit. /JIex/




2.2 Konnenius cirydaitnoro neca. CirydaiitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 7 2
VYepenuenue nporao3os. [Ipodiema mepeodydeHus. MeTpHKH KauecTBa MOJCIH.
Tectupoanne ROC AUC. /JIex/

2.3 Hetipornsre cetu. ckycctBeHHbIe HelipoHkl. [leprientpon. O0ydenue 7 2
HelipoHa. /Jlex/

2.4 I'panuentHslii ciyck. JIpobienue mara npu rpaAueHTHOM CITyCKe. 7 2
CroxacTHYeCKHA TpalieHTHBIN ciyck. MeToa Hauckopeiimero crmycka. /JIek/

2.5 Hetiponnas cetb. OHocnoliHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH. 7 2
CBEPTOUHBIH CIIOH, CII0I TOABEIOOPKH, IOTHOCBSA3HEIHN ci1oi. [{eneBas
¢bynkuyst. /JIex/

2.6 Pemarormue nepeBbsi: o0yuenne moaenu. bubnuoreku sklearn, pandas, numpy. 7 2
Bri6op mapamerpos Mozenu. Kpocc-panuaanus. [Ipensapurensaas o6padoTka
JAaHHBIX. TpEeHUPOBOYHBIN HA0Op JaHHBIX. TeCcTOBBINH HAOOP JAHHBIX.
Mp/

2.7 Konnenius cirydaitaoro neca. CirydaitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 7 2
VYepenuenue nporuo3os. [Ipodiiema nepeodydenus. Tumbl omubok: true
negative, false positive. MeTpuku kauecta: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.8 HckyccTBeHHBIH HelipoH. Bxox, GyHKIMS akTUBaIuy (CUTMONA, 7 2
runepooarueckuit Tanrenc, SoftMax). ITomdop Becos. /TIp/

2.9 bubnuoreka Keras. [ToTHOCBA3HBIN U CrIIQXKUBAIOIINHN CI0H, ciioi Dropout. 7 2
Pemenne npo6iiem nepeodydenust. /TIp/

2.10 BHemrHre HCTOYHUKN TaHHBIX 171 aHanmm3a. Kuggle. I[TonroroBka qaHHBIX. 7 2
Pabora ¢ nzobpaxenusmu pasnoro ¢popmara. /IIp/
Pazgen 3. CamocTosiTesibHast padoTa

3.1 KomnsrorepHoe 3penne. bubnuoreka OpenCV. OTciaexuBaHue BIKYIIAXCS 7 3
00BEKTOB BO BpeMeHH. Pacrio3HaBaHKe JIUII.
/Cp/

3.2 O06paboTka ecTeCTBEHHOTO s3bIKa. OCHOBHBIC TTOHATHS. TOKeHE3aIusl. 7 4
JlemmaTuzanus. /Cp/

33 Ioaroroska k nekuusim /Cp/ 7 8

34 IMoaroroBka k 1abopaTopHbIM 3aHATHIM /Cp/ 16
Pa3nen 4. KontakTHble 4yachbl Ha aTTeCTALUIO

4.1 3auér /KD/ 7 0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[CHO‘JHBIG MaTtepuralibl 1A MMPOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTalln o6yqa}ou_udxca MIPUBCACHBI B IIPUIIOKECHUHU K

paboudei mporpaMMe JUCIUIDTAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS 0 AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OICHUBAHM,
pacmpenenerye 0aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCS MPENoAaBaTeNIeM JUCIHUIUIMHEI C YUEeTOM €€ CIIeIU(MUKH U

JOBOAATCA 10 CBCACHUA 06yqalomnx051 Ha I€pBOM y'{€6HOM 3aHATHH.

Texymmii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIpenofaBaTesieM MUCIUIUIMHBI (MOIYIs), KaK MPaBHIIO, C
ucnonb3oBanreM DMOC nnn myreM IPOBEpKH MHCEMEHHBIX paboT, IPeTyCMOTPEHHBIX PA00OYUMH IPOrpaMMaMH JUCIHUILINH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOATEIbHOH paboThl o0yyatomuxcs. st GUKCHPOBaHMS PE3yNbTaTOB TEKYLIEro KOHTPOIIS

MOeT ucnons3oBatbess DUOC.

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

6.1. Pexomennyemas Jiutepatypa

6.1.1. OcHoBHas IMTEpPaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue W3nartennc On. aapec
TBO, IO
JI1.1 | Huxonbckuii C. H. ABToMaTu3aIys HHHOPMAITMOHHOTO TOBEACHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH HHTEIUIEKT: YdeOHOe mocodne MUPOA,
2020
6.1.2. JlonotHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue Wznarensc 3. agpec

TBO, TOX




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec
TBO, TOJL

JI2.1 | XKenesnos M. M. MeTo/bl M TEXHOJIOTHH 00PAOOTKH OONBIINX TAHHBIX: Mocksa: | https://e.lanbook.com/bq

y4e0HO-METOANIECKOoe ocobue MocKkoBck
ui
rocyznapct
BEHHBIN
CTpPOUTEND
HBIN
yHHBEpCU
tet, 2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PH OCYLIeCTBJIEHUH 00Pa30BaTeIbLHOTO NMPoLecca Mo JUCIUILTHHE
(Mony.110)

6.2.1 IlepeyeHb JTUIEH3UOHHOTO M CBOOOTHO PACIPOCTPAHIEMOr0 MPOrPAMMHOI0 odecreYyeHnst

6.2.1.1 | Python

6.2.2 Ilepeuenb npogeccHOHANBHBIX 023 JaHHBIX 1 MH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmarnmonHas cripaBouHast cucreMa TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UndopmanmonHas cripaBouHast cucreMa "T'apant” http://www.garant.ru

6.2.2.3 | basa nannbix ['ocymapcTBeHHBIX cTaHAapTOB http://gostexpert.ru/

6.2.2.4 | ba3a nanubix «XKenesnonopoxHbie mepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.

Ju—

VaeOHBIC ayANTOPHUH JUTS IPOBEICHNS 3aHATHH JICKIMOHHOTO THIA, YKOMIUIEKTOBAHHBIE CIICIIAIN3NPOBAHHON MeOEITbIO
1 TEXHUYECKUMU CPEICTBAMU OOYUSHHMS: MYJIbTUMEINIHOE 000pyA0BaHUE I IPEAOCTaBIeHUs yueOHON nH(pOpMaLuu
0OJIBIION ayTUTOPHHU /MM 3BYKOYCHIIMBAIOIIee 000pyIOBaHNE (CTAllMOHAPHOE HIIH IIEPEHOCHOE).

7.2 | YueOHbIC aymUTOPHH [UIS IIPOBEICHUS 3aHATUI CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U WHAUBHIYaJIbHBIX KOHCYIbTAIINH,
TEKYIIETO KOHTPOJISL ¥ TPOMEKYTOYHON aTTEeCTAINH, YKOMIUICKTOBAaHHEIE CIICIIHAIN3HPOBAHHON MeOCIBIO 1
TEXHUIECKUMU CPEJICTBAMHU O0YICHHUS: MYJIbTHMEINIHHOE 000PYIOBaHHE W/UITK 3BYKOYCHIINBAIOIIee 000pyIOBaHUE
(cTanoHapHOE WM TIEPEHOCHOE).

7.3 | TTomeneHust sl CaMOCTOATENEHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBHIO TIOAKITIOYCHUS K
cetu "MHTEepHET" M 0OECIeYeHHEM IOCTYIIa B AIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEeIbHYIO CPEy YHHBEPCHUTETA.

7.4 | [TomerneHus AT XpaHEHUS U TPOGHIAKTHUECKOro 00CITyKUBAHUS yIeOHOr0 000pyIOBaHHUSI.

7.5 | JTabopaTopuu, OCHAIEHHBIE CIICIIMAIEHBIM JTAOOPaTOPHEIM 000pyAOBaHHEM: KOMITBIOTEPHOH TEXHUKOH C YCTAaHOBIEHHBIM
[1O: Python, a Taxxe ¢ BO3MOXKHOCTBIO MOAKIIOYEHHUS K ceTh "MHTepHeT" 1 o0ecriedeHneM JOCTyIa B SJIEKTPOHHYIO
MH(OPMAIOHHO-00Pa30BaTENbHYIO CPELy YHUBEPCHTETA




[Tpunoxenue
K paboueil mporpamme JUCHUTUTHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
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TEXHOJIOI'MN HCKYCCTBEHHOI'O UHTEJVIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYVS)

HaHpaBHCHI/Ie IIOATrOTOBKH / CIICOHNAJIbHOCTD

23.05.05 CucreMsl o0ecriedyeHrs JIBUKEHUS TOE3I0B

(k00 u HaumeHoBaHUe)

HamnpasnennocTts (mpoduiis )/ crieruan3anus

TGHGKOMMVHI/IKaHI/IOHHBIC CHUCTCMBI U CCTH XKCJICZHOJOPOXKHOI'O TPAHCIIOPTA

(Haumenosanue)



Coneprxanue

IlosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepraibl, ONpEAeSIONe TPoLUeaypy U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA

[lenb mpoMeEXyTOYHOW aTTECTAllUM— OLICHMBAHHUE IMPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3YIbTaTOB

06yquH51 10  JUCHUIIINHEC, O6€CH€‘-II/IB3.IOH_[I/IX AOCTHKCHUC INIAHUPYCMBIX PC3YJIbTATOB OCBOCHHA

00pa3oBaTeNbHOM MPOrpaMMBI.

DopMbI IPOMEXKYTOUHOM aTTecTanuu: 3a4€Tt, 7 ceMecTp

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

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kon WHIANKATOpa JOCTUKECHUA
KOMIICTCHII N

VYK-1: CriocoOeH oCyIIecTBIsTh KpUTHIECKUI aHau3 MPOOIEMHBIX CUTYaluii Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN

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

OIIK-10: Crioco6eH ¢popMyIHpOBaTh H PeIIaTh HAYYHO-TEXHUIECKHE 3a/1a9H B 00IaCTH CBOCH

npodeccroHaNbHOM AEeATeTPHOCTH

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

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

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA
JOCTHXKCHUSA KOMIICTCHIIMN

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

O1LieHOYHBIE
MaTepHAITBI

YK-1.3: BripabateiBaet CTpaTeTHio
JIECTBUY AJIs PELICHUs IPUKIIAJHbIX 3a/1a4,
UCTONB3Yysl TEXHOJOIMH HCKYCCTBEHHOIO
UHTEIUIEKTa

OO6yyaronuiics 3HaeT:

- K.IIaCCI/Iq)I/IKaHI/IIO 3a71a4, peuracMbIX METOAaMU UCKYCCTBEHHOTO
HUHTCIIIICKTA,
-METPUKHU OLICHKHU Ka4CCTBa MoJele u AIITOPUTMOB;

Bompocrei(Nel - Ne10)

OO6yuaronmiics ymeeT:

BBIOPATH TMOAXOAANIYI0 METPHUKY ISl OLEHKH Ka4ecTBa MOJEIU U
ITOPHUTMA.

3amanus 1-3

OO6yyaronuiics BJiajieer:

HaBBIKAMH OIICHKH KadyecTBa paboThl alropuT™Ma B 3a1adax
KJIaCCU(HMKAIIMHN U PETPECCHH.

3amanus 9-18

OIIK-10.2: Mcnonb3yeT OCHOBHBIE METOJBI
Y TEXHOJIOTMU HCKYCCTBEHHOTO MHTEJIEKTa
JUTSI pEIICHUS TUTIOBBIX 3a/1a4

OOyyaronuiics 3HaeT:

- OCHOBHbIE METOJBI MAIIMHHOTO OOYYeHHs, MPOLECCHl U
cepBUCHl IO 00pabOTKe JTaHHBIX W BBHIPAOOTKE PEIICHUH B
obnactu mpodeccnoHaIbHOM NeATeNbHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUH, UMUTHPYIOLIUM
KOTHUTHBHBIC (YHKIIMH YENOBEKAa W TO3BOJIAIONIMH HpH
BBITIOJTHEHHUH 33434 JOCTUTaTh PE3yIbTaThl, COTIOCTABUMBIE
C  pe3ysJbTaTaMH  HWHTEUIEKTYaTbHOH  JEsTEeIhbHOCTH
4eJI0BEKa;

Bompocer(Nel 1 -
Ne20)

OO0yJaroumiicss yMeeT:

- arperupoBarb, (UIBTpOBaTh, HacTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPHI, KJaccu(UIpoBarTs,
BU3yaJIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PEIICHUH C
WCIIOJIb30BAaHUEM S3BIKOB BBICOKOTO YPOBHS JJISI PELICHHS
Hay4HO-TEXHHUYECKHX 33/1a4 B 00J1acTi podeccnoHaIbHOM
JIeSITEIIbHOCTH; HaBBbIKAMM HAIMCaHWs HEHPOHHBIX ceTel
JUIS PEILICHUS HAYYHO-TEXHHYECKHX 3a/ia4d B 00J1acT cBoeit
npoecCHOHAILHON JIEITeIbHOCTH;

- HaBbIKaMH OOY4YEeHUs MOJIENINM C HCIIONB30BAaHHEM
MHCTPYMEHTOB MCKYCCTBEHHOT'O MHTEIUICKTA.

3aganus 4-8

OOyyaronuiics BJIajeer:

3aganus 9 -18




- HaBBIKAMU HAIUCAHUS HEHPOHHBIX CETEH I pElICHUS
HAYYHO-TEXHUYCCKHUX
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

3a1a4 B obactu cBoOeH

[TpomexyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJJHON U3 CIEAYIOIUX (popM:

1) cobecenoBanue;

2) soinonHenue 3aganuit B OMMOC YHuBepcurera.

2. TunoBblel KOHTPOJbHBIE 3aJaHUS WJIH HHbIE MATEPHAJIbI VI OLlEHKH 3HAHUI, yMeHUIi, HABBIKOB
U (WJIM) ONBITA JesITeIbHOCTH, XapaAKTePU3YyIOLIUX YPOBEeHb ¢(POPMUPOBAHHOCTH KOMIIETECHIIUH

2.1. TunoBbie BONPOCHI (TECTOBBIE 3aJaHMs) VIS OLeHKH 3HAHNEBOr0 00pa30BaTeJIbHOIO pe3yJbTara

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA
JOCTHIKCHUA KOMIICTCHITMN

OO0pa3oBaTenbHEIN Pe3yIbTaT

YK-1.3: BeipabaTeIBaeT cTpaTeruio
JIEHCTBUH [ pELICHUS
MPUKJIAIHBIX 3a]1a4, UCTIONIb3Ys
TEXHOJIOTHH UCKYCCTBEHHOTO
UHTEIUIEKTa

OOGyyaromiuiicst 3HaeT:

- KHaCCI/I(bI/IKaHI/IIO 3aja4d, peuacMbIX METOJaMU UCKYCCTBECHHOI'O MHTECJIJICKTA,
-METPHUKHU OLICHKHN Ka4€CTBa MoJielieH 1 AJITOPUTMOB;

Bomnpoc 1
MarmuaHoe 00yueHHe —

H3BJICUCHUA 3aKOHOMepHOCTeI71 13 CBIPBIX JaHHBIX

JaHHBIX

Bompoc 2

b) Aunropurm ¢unbTpanuu cama

c) Tlpeackasanue cpoka OKyMaeMOCTH MPOEKTA

d) TIIpeackazaHue pIHOYHOUW CTOMMOCTH KBAPTHPHI
e) Tlowck MOIIIEHHHYECKUX TPAH3AKITHI

Bompoc 3
K 6ubnmorexam ananmu3a naHHbX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
Bompoc 4

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

Bompoc 5

c) res.query(‘country == "Russia" | country == "Zimbabwe"")

d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]

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

a) crenuaIu3UpOBAaHHOE MPOrPAMMHOE pelreHue (Hd Habop PelIeHH i), KOTOpOe BKITIOYACeT B ce0si BCe MHCTPYMEHTHI IS
b) osra rpynmuposka 00bexToB (Habmonenuii, COObITHIT) HA OCHOBEAHHBIX, OMMCHIBAIOIINX CBOMCTBA OOBEKTOB
C) Habop JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEICTABISACT CO00H yueOHbIH MprMep, COIePIKAIIN 3aIaHHbIA BXOJHOH HAOOP

JaHHBIX, U COOTBeTCTByIOH_[I/Iﬁ cMy HpaBI/IHBHHﬁ BLIXO,Z[HOP‘I pe3yiabTaTt
d) noapa3acJ€eHue UCKYCCTBEHHOI'O MHTCIJICKTA I/I3y‘{aIOH.[I/II71 METOAbI OCTPOCHUA AJIT'OPUTMOB, CIOCOOHBIX O6y‘IaTLC$I Ha

Cpenu npeaokKeHHBIX 3a/1a4 MAIIMHHOTO O0YYEHNUS YKaXHUTe 3a4a4H PETPECCHH
a) Tlowck HEeraTUBHBIX OT3BIBOB Ha (DIJIBM HA CAliTe KHHOKOMITAHUH

Kakwne u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnn u 3umbabBe?

OTMeThTE BEPHBIE YTBEPKAEHHs 00 ajlropuTMe cliydaiiHoro jeca - Random Forest

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpPEJHA3HAYEHHBIE U IIPOBEJCHHS ATTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYpP KOJHUUYECTBE BapUaHTOB. OLICHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yUarOIINXCsl YyHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




a) UroroBbIM mpeacKa3saHHEM MO/ICNH SBJISCTCS MPeACKa3aHHe CIy4alHoOro AepeBa

b) Tlapamerpsl ans kaxkmoro aepesa (rty6rHA, MUHUMATBHOE YHCIIO 0OPAa3OB B JIUCTE U T.1.) BRIOHPAIOTCS CIydailHO
c) Kaxnmoe nepeBo B jecy mojydyaet Ciy4aiHbli moJHa00p AaHHBIX

d) Uwcno nepeBbeB B Jiecy BBIOMpPACTCS CAydaiHbIM 00pa3oM

e) IlpeackasaHue MOIENH - yCpeTHEHHBIC MPEACKA3aHHS ICPCBbEB

Bompoc 6
Kakoit aTpu0yT oTBeqaeT 32 MUHIMAaJIbHOE YUCIO 00pa3moB B JucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

Bompoc 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIBHOC YHUCIIO 06pa311013 B y3JIC 1A pa3£[eJ'ICHI/IH?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

Bompoc 8
OTMeThTe BEpHBIC YTBEPIKACHNUS O BIMSHUH ITAPAMETPOB PELIAIOIIETO JePEBhbs Ha epeoOyucHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHINS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TIEPEOOYUCHHUIO
C) UYewm MeHbIle TIyOHHA JepeBa, TEM MEHBIIIE TCHACHINS K MePeo0yICHIIO
d) TI'ayOuHa nepeBa HUKAK HE BIUSET HA €r0 MEPe00yIEHHOCTh
e) UYem mMeHblue 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIHUS K TIEPEOOYUCHHUIO

Bompoc 9

Kaxkoi I(J'IaCCI/ICI)I/IKaTOp HCO6XOZ[I/IMO HCIOJIB30BaTh IJIA MPEACKA3aHUA pasMepa 0,[[06peHHOFO KpeauTa 1o 3aJaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€¢) MosxkerouThrucnonan3oBanu DecisionTreeClassifier, u DecisionTreeRegressor

Bompoc 10
OTMeTbTe BEpHBIC YTBEPIKACHUS O JAEPEBbSIX PELICHHUH.
a) ueM MeHbIIe CBOWCTBO gini, TEM OJHOPOIHEE TIPUMEPHI B JIUCTE
b) cBoiicTBO gini onpeaenseTcst TONBKO ISt IUCTHEB, HO HE IS Y3JI0B
C) cBoiicTBO samples yka3pIBaeT Ha KOJIHYECTBO IPUMEPOB B y3IIe
d) mapamerp gini, BO BceX JIMCTBSAX TOJDKSH HMETh OJJMHAKOBBIC 3HAYCHHS

OI1K-10.2: Hcnonpsyer | OOy4aromuiics 3HaeT:

OCHOBHBIC METOJIbI ¥ TEXHOJIOTHH | - OCHOBHBIE METOJBl MAIIMHHOTO O0Y4YeHHs, MPOLECCHl U CepPBUCHI MO0 00pabOTKe NaHHBIX H
MCKYCCTBEHHOTO MHTEIUICKTA JUIs | BBIPaOOTKE pelIeHUil B 001acTH NpohecCHOHATBHON IeSITeIbHOCTH;

pEIICHHUS THIIOBBIX 3a/1a4 - KOMIUIEKC TEXHOJIOTHYECKUX PELICHHH, MIMUTHPYIOIMHA KOTHUTHBHBIC (DYHKLIUH YeJIOBEeKa M
HO3BOJIIOIIMIA PH BBITOJHEHHUH 32124 JOCTHTaTh PE3YJIbTaThl, COOCTABHMBIC C pe3YJIbTATaMH
MHTEJUICKTYaJIbHOM JIeITEIbHOCTH YelIOBEKa,;

Bompoc 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITyd9aifHOM Jiece
a) d4em OoJbIIe AEPEBHEB B JIECY, TEM JIyUIIE KAYECTBO MPEICKA3AHMS
b) Bpems HacTpoiiku 1 pabOTHI CITy4aiHOIO Jieca YBEINIHUBACTCS IPOIIOPLIMOHAIBHO KOJIMYECTBY JCBEPEB B JIECy.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3aa4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupHUKaLuu

Bompoc 12
OTMeTbTe BEPHBIE YTBEPKACHHS
a) RandomizedSearchCV HaxoquT Jay4inyro KOMOMHALIMIO TAPAMETPOB JUIS IepeBa peLICHHI
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV
€) GridSearchCV HaxomuT JIydllyr0 KOMOHHAIMIO IIAPAMETPOB JUIS JEPEBa, M3 TEX 3HAYEHHM IapaMeTpPoB, YTO ObLIH
nepeansbl
d) RandomizedSearchCV naer Gosee TouHoe npeackasanue, yeM GridSearchCV

Bompoc 13
Bribepure u3 crincka 3a1a4n KiaccuhuKaum:
a) pasnmenuth 1o Gororpaduu KUBOTHBIX HA KOUIEK U CO0aK
b) npenckasath cTOMMOCTH KBAPTHUPHI 110 33JaHHBIM [TApAMETPaM




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

Bompoc 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe nepeMeHHBIX s 00y9IeHMUsI AePeBa MOTYT OBITh HCIIOJI30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
NPH3HAKH
b) epeBsst penieHuit MOTyT pemiaTs 3aaa4y KIaCCU(GUKALIMH C TPOM3BOIBHBIM YHCIOM KIaCCOB
€) UYewm meHsIme 3HadeHne min_samples_leaf Tem TouHee OyayT MpeacKkazaHUs Ha TPCHHPOBOTHOMN BEIOOPKE
d) UYewm mensime 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKa3aHUs HA TECTOBOM BHIOOPKE

Bomnpoc 15
Ooyuaromias BeIOopka (X _text, y test) aTo —
a) BriOopka, Mo KOTOPOi HACTPAUBAIOTCS ONTUMANBHBIC MApAMETPHI JepeBa
b) BriGopka, M0 KOTOPOit OLICHUBAETCS KaYECTBO MOIYUYCHHOTO JIepeBa PEIICHHUH
C) BriOopka, M0 KOTOPOH OCYIIECTBIACTCS BBIOOP HAMTYUIIeH MOJETIN U3 MHOXECTBA MOJIeeit
d) MHOXeCTBO LENeBIX 3HAUYCHUI ISl JAHHOTO HAabopa JaHHBIX

Bomnpoc 16
[pu 00y4eHn HEKOTOPOIt MOJIEIH HA TPSHUPOBOYHOM BEIOOPKE M OLICHKE e€ KauecTBa Ha TECTOBOW BBIOOPKE, MOTydeHa OONbIIast
pasHUIA MKy 3HAYCHUSIME METPHK HA TPEHUPOBOYHOM M TECTOBOI BbIGOpKax. O YeM 3TO MOKET TOBOPHTH?

a) Mounens mepeobydeHa

b) Pacnpenenenue qaHHBIX B TECTOBOM BHIOOPKE CUIIBHO OTIIMYAETCS OT PACIIPEIEIICHHUS B TPEHUPOBOYHOM

€) Mogaenp Hemo00yUYeHA

d) Mogenp uaeansHO HACTPOCHA

Bomnpoc 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeaioKeHHbIX KOMOWHAIMI HE BBI30OBYT OMIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

Bompoc 18
Kakwue cTpoku mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK HaTadpaiimMa data (MHICKCHI MOCIEA0BATEILHOCTD Yrces oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

Bomnpoc 19

B kakux ciydasx MOXeT OBITh HCIIOJIb30BaHA CTyNEHYaTast (PYHKIHS aKTHBALMN?
a) Ompenenuth K CbeJOOHBIM HITH HECHETOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts k kKakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UPHC?
C) Pa3nmenuTh TEKCTHI Ha HEHTPAIbHBIC, HETATHBHBIC U MOJIOKHUTEIbHBIE.
d) TIIpenckasars pa3mep 3apabOTHOM MIATHI CHELMATINCTA O ONPEACTICHHBIM TapaMeTpam.
e) PasmenuTh M300pakeHUS HA COAEPIKAIIIE U HE COIEPIKAIIIE OTKPBITHIN OTOHb.

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




2.2. TunoBbIe 3aJaHu /1JIs1 OLIEHKH HABBIKOBOr0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yabTAaT:

Kon u nHanmeHoBanue

WHAWKATOpa TOCTIDKEHUS OO0pa3oBaTenbHBINA Pe3yIbTaT
KOMITCTEHIINI
YK-1.3: BeipabaTeiBaer OOyyaronuiicst ymeer:
CTpaTeruio IeHCTBUN IS BBIOpATh MOAXOASIIYIO METPHUKY JUIsl OLICHKH KauyecTBa MOJICIIH U aJlrOPUTMA.

peuIeHnd NpUKIAaHbIX 3a1a4,
HCIIOJIB3YysI TEXHOJIOT U
HNCKYCCTBCHHOI'O MHTCIJICKTA

3amanue 1.
OOyuaromiascst MOZENb KIACCH(UIPYET OT3BIBBI MOJIB30BATENCH Ha TOJIOKUTEIBHBIE W OTpUIaTeNbHBIE. JlaHHbIE pa30UBarOTCs
CIIEIYIOIINM 00pa3oM:
o TlonoxwutensHbie 0T36IBEI — 80%
o  OrpunarensHsle 0T36IBEI — 20% (HEepaBHOMEpHOE paclpe/iesieHHe KJIacCOB)
Kakune mMeTprku Hanbosee Noaxo ST A1st 00bEKTUBHOM OLICHKH KauecTBa Kiaccupukanun? OOOCHYHTE OTBET.

3aganue 2.
MO[[eJ'H: npez[canHBaeT IICHBI KBapTI/Ip Ha BTOpI/I‘IHOM pI)IHKe JKHNIIbA CaMapI)I. HpeI[HO)KI/ITe noaxXoasaIimue MeTpI/IKI/I IS CpaBHeHI/Iﬂ
TOYHOCTH MPOTHO3UpoBanust 1ieH. OTBeT 000CHYiiTE.

3aganue 3.
AJTOpPUTM TPYIIHPYET IMOJIB30BATENCH COLCETH N0 HHTepecaM. MoIelb OIIEHUBACT KIACTEPhl HA OCHOBE BHYTPCHHETO CXOICTBA
BHYTPH TPYIIIIEI U pa3iIndisl MeX Iy rpymmnamu. [IpuBenure mpuMepsl METPUK KadecTBa KIIACTEPOB, OTBET OOOCHYHTE.

OI1K-10.2: Hcnonp3yer | OOygarommuiicst yMmeeT:

OCHOBHBIE METOJBI M TEXHOJOIMM | -  arperupoBaTh, (QHUIBTPOBATH, HACTpaWBaTh Beca, BHIOWPATh  KIACCU(PHUKATOPEI,

UCKYCCTBEHHOI'O MHTEJUICKTa JUIA | KiIacCU(UIMPOBATh, BU3yalIN3UPOBATh AaHHbIE, CTPOUTH AEPEBbS PELICHHI C HCIIOIb30BaHUEM

pelIeHus TUIIOBBIX 3a4a4 S3BIKOB  BBICOKOI'O YPOBHSI JUIA peIIeHHs HayYHO-TEXHHYECKMX 3ajady B  00JacTH
npoGheCCUOHANTBHOM NeSITeIbHOCTH;

3amanue 4

Otkpoiite Jupter notebook, cosnmaiite daiin lab2 <pama dQamunus>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), noakmrouunte
6ubmmoTekn numpy u pandas u npoutute AaHHbie U3 daitna StudentsPerformance.csv B natadpeiim sp.

[omyuuTe pacmpenesieHue YUCIOBBIX BEINYMH Jatadpeiima sp HCIoJb3yst 0a30BbIe METOIbI BU3yallU3aluu OnOIHoTeKH pandas.
Wmnoprupyiite Oubmmoreky Seaborn. Mcmonb3ys uHTepdelc Uil TMOATOHKH PETPECCHOHHBIX MOJENed K  YCIOBHBIM
HOIMHOXKECTBaM Ha0bopa JaHHBIX BBIBEIUTE IPadUK yCIEBACMOCTH 110 MaTEMAaTHKE M YTCHHIO C Pa3ZeIeHUEM I10 MOIy.

3amanue 5

3arpysure Moaynu 6ubnroTek numpay u matplotlib, a Takxkxe moxyu OudmuoTexu Scikit-learn, HeoOXoaUMEIE TS paObOTHI C JPEBOM
perrennit. 13 sklearn.datasetsparpysure tectoBblit Habop iris. M3yunte cTpyKTypy monydeHHOTo Habopa maHHbIX. B Habope 150
aK3eMIUIAPOB ("CTPOK" B NMPHUBBIYHON HAM TEPMUHOJIOTHH). KaIoMy 5K3eMIUISIpPY COOTBETCTBYET YETHIPE YHMCIOBBIX arpulyTa
(MHa YalenTUCcTHKA B CM; IIMPHHA YaIIeINCTHKA B CM; JUTHHA JIETIECTKa B CM; [IMPUHA JIeTleCTKa B cM) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. naHHbBIH HAOOp MO3BOJIIET PELINTH 33/ady KiIacCU(PHKAIMM, OTHECEHHs] pacTeHus: "MpHc" MUCXOIS U3 LIMPHHBI
JICTIECTKOB, JJIMHBI YaNICIUCTUKA U T.J. K OJHOMY U3 Tpex kiaccoB. Co3naiite memoncTpaTuBHbIH Decision Tree kinaccudpukatop,
WCTIONB3YSl OTHOMMEHHBIH Kiacc n3 O6mbmmorekn sklearn m coxpanure ero B mepemennyro dt. s pasmeneHns MHOXeCTBa Ha
TECTOBOE M TPEHHPOBOYHOE HCHONB3yiTe MeTox train test split. OrtoOpasure moiydeHHOE JIEpEeBOpEIICHHI IpadHuyecKy,
ucnone3yiite meton plot_tree

3ananue 6

3arpy3uTe JaHHBIE U3 BCTpoeHHOTo Habopa load digits. [lanHble npencraBisioT coboii Habop u3 1797 pykonucHBIX n300pakeHuH
mudp pasmepamu 8 Ha 8. Kakaas kapTHHKa IpeCTaBlIeHa MAaCCUBOM M3 64 3HAYSHHH IBETa JJIS KaXIOH sTUeHKH U300paKeHMsI.
OOyuuTe JiepeBO peLIeHUH U MOJIyYUTe MpeICKa3aHue Ha TeCTOBOI BhIOOpKe. Busyanusupyiite npenckasanue, yKaKHUTe TOYHOCTb
JUIS TIOJTYYEHHOTO JiepeBa.

3amanue 7

3arpys3ure BCTpOCHHBINH Habop boston.

Habop nannbIx boston npencrasmiseT coboii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MACCHB CITCKOB:

{'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 kaxnoii ctpouke 13 uncnoBbix 3HaueHH. Bara 3aiaua HaiiTi onucanue kKaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 310 ypOBEHB MPECTYIMHOCTH HA YNy HACEICHUS.

IoctpoiiTe nepeBo pemeHw, IpeACcKa3bIBAIONIee CTOMMOCTD JKIIIbS [0 UMEIOIIUMCS NaHHBIM. O0paTHTe BHUMaHHE, CTOMMOCTD
JKWITBsSI - BETUYIHMHA HEeTIpepbIBHAs, U nepeBo kiaccudukarmu DecisionTreeClassifier Ham He mogoiaéT. J{ns mpencka3aHus 3HAYSHUS
1eseBor YHKITMU HYXKHO perpeccruoHHoe aepeBo DecisionTreeRegressor.




[lepebepuTte Bce nepeBbs HA JaHHBIX bOston IO CIIETYIOLUIMM ITapaMeTpaM:
MaKCUMalbHas TiyOuHa - oT 2 10 15 ypoBHeit

MHHUMAaJIBHOE YUCII0 TIPO0 11st paszeneHus - ot 2 1o 10

MHHUMAaJIBHOE YMCII0 Ipob B sucte - ot 1 1o 10

OtoOpazuTe Jrydive napameTpsl U JIydliee JepeBo.

3amanue 8

3arpy3ure BCTpOCHHBINA Habop boston.

Wzyante ocrampHble aTpuOyTH Kiaccudukaropa. Co3maiite Mmogens RandomForestClassifier ¢ 15 mepeBpsiMH W MaKCHMalbHON
rTyOWHOMN paBHOU 5 ypoBHsM 1yt maHHEIX digits load().

OOyumnTe nosy4eHHyI0 MoJielb. BeimonuuTe npesnckasanue. [TocunTaiite TOUHOCTH (Score) Ui Jeca.

VYKakuTe TpU CaMbIX BaKHBIX IapaMeTpa AJsl JEPeBbEB PEIICHWH B CO3QaHHOM JieCy, HCHOJB3Ys, HanpuMmep, aTpuOyT
feature_importances_.

VK-1.3: BripabateiBaer | OOyuaromnuiics Baajgeer:

CTPaTETUIo JAercTBUi JUIL | - HaBBIKAMM HATMCAHUS HEUPOHHBIX CETeH Ui pEelIeHHs HAYYHO-TEXHMYECKUX 3a]1ad B
pelleHus IPUKIAAHBIX  3a74a4, | oOmacTH cBoeil MpodecCHOHAIBHOU eATeIbHOCTY;

HCIIONIB3YS TEXHOJIOTUH | - HaBBIKAMH OOYYEHHS MOJEIM C HCIOJB30BAHHMEM WHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOTO MHTEIUICKTA HMHTEIIEKTA.

OIIK-10.2: Hcnonb3yeT | -HaBbIKaMM OLIEHKH KayecTBa pabOThI aIrOPUTMA B 3a1auax KIacCH(DUKALUKM U PErPECCUH.
OCHOBHBIE METOIbI U TEXHOJIOTUU

UCKYCCTBEHHOTO HMHTEJUICKTA IS

pELICHUS THIIOBBIX 3a1a4

9.

10.

11.

12.

13.

14.

15.

16.

17.

Ucnonbsyinte ¢aiin StudentsPerformance.csv. BbiBeante CTPOKM C AaHHbIMM 06yYatoWMXCA, KOTOpble HE MPOXoAnamn
noAroToBuUTesIbHblE Kypcebl (test_preparation_course == None), HO Habpanu xoTa 6bl o0 ogHOMY M3 TecToB (to6omy)
60sbwe 90 6annos.MmnopTupylite 6UbAnoTeRy Seaborn. Mcnonb3ys meTtog Implot() BbiBeanTe rpaduk ycnesaemoct no
MaTeMaTUKe W YTEHUIO C pa3gefieHnem no nony.

Ucnonbsyite dain StudentsPerformance.csv. BbiBeante CTPOKM € AaHHbIMM 06yYatowmxca, HabpasLUMX B CymMe 3a TpuU
Tecta 6osble 250 6annoB.MmnopTupyinte 6MbnnoTeky Seaborn. MNMoKaxknte Ha rpaduke cpeaHUn 6ann Nno matemaTuke
ANA AeByLIeK U IoHOLWEN B 3aBUCUMOCTM OT YPOBHA 06yYeHus.

OnpeaennTte, K KAKOMy U3 TPexX BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApamMeTPaM: AJIMHA YalleNnCTUKa,
LWMPMHA YaWeNnCcTMKa, AJIMHA IeNecTKa U LUMPUHa nenecTka. 3arpysute moayam bubanotek numpay 1 matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie gna pabotbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBblii Habop iris. Co3paliTe AepeBo peLleHnit co CeayoWMN NapameTpamm: MakCUMaabHan raybuHa - 4 ypoBsHs,
MWHUMaNbHOE YNCN0 06BEKTOB B iUCTe - 4. OTObpa3uTe Nosy4eHHOE AEPEBO peLleHul rpaduyeckm, UCNob3yinTe meTos,
plot_tree. BbiInonHUTE NpeACcKa3aHWe OTHOCUTE/IbHO KNACcCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpeaennTte, K KAKOMy U3 Tpex BUAOB NPUHALNENKUT MPUC NO YETbIPEM YMCNOBbLIM MApaMeTpam: AAMHA YalLeNnUCTUKa,
LWMPMHA YaLeNnCTUKa, 4/IMHA IenecTKa U LWUPKUHa NenecTKa. 3arpysute moayam bubnmorek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie gna paboTbl ¢ gpeBom peweHunin. U3 sklearn.datasets 3arpysute
TecToBbli Habop iris. Co3aaiTe AepeBo peleHui co caeayoWmMm napameTpamm: MakCMManbHOE KOJIMYeCcTBO Y3108 - 3,
MMHUMAJIbHOE YMC/IO OOBEKTOB ANA pasfaeneHus nucta - 6. OTobpasuTe NosyyeHHoe AepeBo pelleHui rpaduyecky,
ncnonbsyite metog plot_tree. BbinosHUTe NpefcKasaHNWe OTHOCUTENIbHO KACCOB, K KOTOPbIM MPUHAA/NeXKaT AaHHble U3
TECToBOW BbIBOPKU.

OnpeaennTte, K KAKOMy U3 Tpex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHa YalleNncTrKa,
LWMPMHA YaLeNNCTUKa, 4/IMHA IenecTKa U WWpPKUHa AenecTka. 3arpysute mogyam 6ubamortek numpay un matplotlib, a Takxke
Mmoaynn bubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 aepeBbamu. BoinonHuTe npeacKasaHue
OTHOCUTENIbHO K/1AaCCOB, K KOTOPbIM MPUHAA/NEXaT AaHHble U3 TecToBOW Bbl6OpKM. MocumTaitTe TOYHOCTb (score) anA
NoNy4YeHHOW Moaenu.

3arpysuTte moaynu 6mbamotek numpay u matplotlib, a Takxke moaynn 6ubnunotekn Scikit-learn, Heobxoammble ana
paboTbl ¢ gpesom peweHuit. U3 sklearn.datasets 3sarpysute TectoBbli Habop iris. Co3ganTe M 0byunMTe moaesnb
RandomForestClassifier c MakcumanbHo rnybuHon aepesbes - 7. BbiNnonHUTE nNpeacKkasaHMe OTHOCMTENBHO KNaccos, K
KOTOPbIM NPUHAANEKAT AaHHblE U3 TeCTOBOM BbIOOPKU. MocumTaiTe TOYHOCTb (accuracy) Ana NoayYeHHOU Moaenu.
MmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOUHbIM M TECTOBLIN B Nponopummn 85/15.

Busyanusunpyitte nepsble WecTb 06bEKTOB U3 TPEHUPOBOYHOrO Habopa.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPLITOrO W BbIXOL4HOTO. BbiNoNHWUTE NpeacKasaHue u
OLEeHWTE ero KayecTso.

MmnopTtupynte Habop aaHHbIX load_digits, cogepxawmin 1797 nsobparkeHnim pyKonucHolx undp pasmepamun 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIN M TECTOBbIN B Nnponopumm 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOA4HOTO. BoinoNHWUTE NpeacKasaHue u
OLEeHWTE ero Ka4yecTso.

Hanuwwute knacc Neuron, BbINOAHAOWMIA GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ OO/KHbI MOAABaTbCA Beca,
CMeLLEeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTBe GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUAY:
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18. Hanuwwute Knacc Neuron, BbINOAHAWMIA GYHKUMM MCKYCCTBEHHOTO HEWpOHa, Ha BXOA AO0/KHbI NOAABaTbCA Beca,

cmeuleHne, n 3Ha4eHMnA BXoa0s HeﬁpOHa. B KayecTBe d)YHKLI,MVI aKTuBauuu VICI'IO}'Ib3yl7ITe I'VII'Iep60}'IW‘IECKMI7I TAHIreHC:

2
than(z) = m -1

2.3. IlepeyeHb BONPOCOB /1Jisl NOATOTOBKH 00y4aloOIUXcs K NPOMEKYTOUYHOM aTTecTaluu

HUckyccTBennsblii uaTeIeKT. OcHOBHBIE MoHsTH U
MaiuHHOe 00y4deHueE.

I'nmy6okoe oOy4eHue.

OOyueHue ¢ yunuTeneM U 0e3 yIuTes.

OCHOBHBIE MOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTopmonornieckre IPUHIUITEL AaHATTU3BI JaHHBIX.
enn, sTamsl, METOAB! I TEXHUKU aHAJIHM3a JAHHBIX.
QunbTpanys rpymIupoOBKa U arperarys JaHHBIX.
Busyanuzanus 1aHHBIX.

0. Bmsyanmzamnus naHHbX B Phyton.

11. Bmsyammzamus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromuiue nepeBbsi: OCHOBHBIE TOHATHSI.

14. 3anmaua kiaccubUKaIHH.

15. JlepeBbs pemieHuii. OCHOBHBIE TapaMeTPhI JepeBa.
16. [lepero pelicHUi B 3a1a41 PErPECCHU.

17. Meron O6mmKkalInX coceeH.

18. Konmemnmus cay4aifHOTO Jeca.

19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IOB.
20. YcpemHeHHE IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Tunsromubok: true negative, false positive.

23. Merpuku kayectBa mojenu: Precision, Recall, F1 score.
24. TecrupoBanune ROC AUC.

25. HeiipoHHbIe ceTH.

26. VckyccTBeHHbIE HEHPOHBI.

27. OyHKUMY aKTHUBALUKU HEWPOHA.

28. IlepuentpoH.

29. OOyycHne HelpoHa.

30. I'pagweHTHEIH CITyCK.

31. JpobneHune mara npu rpaJieHTHOM CITYCKE.

32. CroxacTHUYECKUi IpaeHTHBIH CITyCK.

33. Merto HauCKopeuIero crmycka.

34. HetiponHas ceTs.

35. OpHocroitHas MOJIENb.

36. CBepTouHble HEWPOHHBIE CETH.

37. CBEpTOUHBIH CIIOH, CJION TTOABBIOOPKH, IIOTHOCBSI3HBIN CIIOM.
38. Ilenerast QyHKIMS.

39. 3anmaum pacnozHaBaHus 00pa3oB.

40. Kiaccudukanus 00bEKTOB.

41. Tlouck m300paxkeHus 1Mo 00pasiy.

BOoOO~NoOR~wWNE

3. MeToauyeckne MaTepuaJibl, ONpeaesiolue NPoueIypy U KPUTEePUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurepun (popMupoBaHusi Ol1eHOK 110 0TBETaM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUH

- OIIEHKAa «OTJHYHO» BBICTABISIETCS OOYYAIOIIEMYCS, €CIIM KOJUYECTBO TMPABMIIBHBIX OTBETOB Ha
Bornpockl coctaisier 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIEMYyCsl, €CITH KOJIMYECTBO MPABHIBHBIX OTBETOB HAa BOIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJBHO» BBICTABISACTCS OOYYAIOMIEMYCS, €CIM KOJMYECTBO ITPABHIIBHBIX
OTBETOB Ha T€CTOBBIC BONPOCHI —/5—60 % 0T 001Iero 06sMa 3aJaHHBIX BOIIPOCOB,;



- OILICHKa «HEYI0BJIETBOPHUTEJIbHO» BBICTABISICTCS OOYYArOIIEMYCsl, €CIH KOJMYECTBO MPaBUIBHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBaHusi OLEHOK 10 Pe3yJbTATAM BbINOJHEHUS 3aJaHU

«OTAUYHO» — CTAaBUTCS 32 PaOOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEAOUYETOB.

«Xopomio» — CTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYUU B HEH HE Oosiee OJHOMN
HEerpyOo# oImMOKH M OIHOTO HEA0YeTa, He OoJiee TpexX Hel0UeTOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCS 32 pabOTYy, €Ciii 00YyJatOUIHiiCs MTPaBHILHO BHITIOJHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHII He Oojee OgHON Tpy0oil OMMOKM U IBYX HEIOYETOB, HE Oosee OAHOW Tpy0oil u
OJIHOHM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJJTHOM HETpyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1eTBOPUTEJIBHO» — CTABUTCS 32 pa0dOTY, €CIIM YUCIIO OMUOOK U HEJIOUETOB MPEBBICUIIO HOPMY
ISl OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIBHO BBITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowl owubok:

- 2pybOble OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, onpedelleHUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembl.: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUAL.

Kpurepun popmupoBaHus OLEHOK 10 324eTy

«3a4TeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3zeiioB IIPOrpaMMbl U3y4aeMOIo Kypca: ero
0a30BBIX TOHATHA W (YHAAMEHTAIBHBIX MPOOJIeM; MPHOOpPENT HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS ITOJYYECHHBIX 3HAHUH, HE TOMYCTHI (PaKTUYECKUX OIIMOOK IPU OTBETE,
JIOCTaTOYHO TIIOCIEJOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHS K HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCS B TOM CiIydae, KOTJa CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B MPOrpaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (hyHIaMEHTAIbHbIX po0ieM. Y
9K3aMEHYeMOTro cJ1a00 BBIpayKeHA CIIOCOOHOCTh K CAMOCTOSITETbHOMY aHAJTMTUIECKOMY MBIIUICHHUIO, HIMEIOTCS
3aTpy/HEHUs B M3JI0)KEHUU MaTepuaia, OTCYyTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKU, JOMYIIEHbI rpyOble
omunOKH ¥ HE3HAHWE TEPMHUHOJIOTHH, OTKa3 OTBEYATh HA JIOTIOJIHHUTEIBHBIE BOIPOCH], 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs IOJTY4YEHUS TOJT0KUTEIbHON OLIEHKH.
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