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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Iempro OcBOCHMS TUCHUILIMHBI "TEXHOIOTMM HMCKYCCTBEHHOTO HHTEIUIEKTA" SBISAETCS (OPMHPOBAHHE Y OOyJarOIIMXCS
obmenpodeccuonanbabix kommetenuit (OIIK-10) u ycnoBueix komnerenynit (YK-1)

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

Hukn (paznen) OIT: | 51.0.44.01

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 |3nars:

3.1.1| - kmaccnduKanuio 3a1a4, pelaeMbIX METOAAMH HCKYCCTBCHHOTO HHTEIUIEKTa;

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
00macTu MpogheCcCHOHANBEHON JIeITeIbHOCTH;

3.1.4 | - KOMIIJIEKC TEXHOIOTHYECKUX PELICHNH, UMUTUPYIOLINH KOTHUTUBHBIE (PYHKLIMHU YEIOBEKa U MO3BOJISIOLINN IPU
BBIIONIHEHUH 3af1a4 JIOCTUTaTh PE3YIbTAThl, COMOCTABUMBIE C PE3ylbTaTaMU HHTEIEKTYalIbHOH A€ TENbHOCTH YETI0BEKa;

3.2 | Ymers:

3.2.1 | -BbIOpaTh MOIXOSIIYIO METPUKY JUIs OLIEHKU KadeCcTBa MOJEIH U adTOpUTMa.

3.2.2 | - arperupoBarth, (hpUIBTPOBATH, HACTPAUBATH BECa, BRIOMPATh KIacCU(UKATOPHI, KITaCCU(PHUINPOBATE, BU3YaIU3UPOBATD
JAHHBIE, CTPOUTDH AEPEBbsI PELICHHH C UCTIOIb30BAHIEM SI3BIKOB BEICOKOIO YPOBHS JUIsl PEILIEHUS] HAYYHO-TEXHUYECKUX
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 | Biagers:

3.3.1 | -HaBBIKaMH OLICHKH KayecTBa pabOoThI aIrTOPUTMa B 337a4aX KJIacCU()UKALIMN U PETPECCHU

3.3.2 | - HaBBIKAMU HANUCAHUS HEHPOHHBIX CETEH A pelleHHs HaydHO-TeXHHUYECKUX 3a/1a4 B 00JIaCTH CBOEH
poQeCCHOHANBHON EATEIbHOCTH;

3.3.3 | - HaBBIKaMU 00Y4EHHUS MOJETH C UCTIOIb30BAHUEM MHCTPYMEHTOB UCKYCCTBEHHOIO MHTEIIIEKTA.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOXYJISA)
Kon HanmeHoBaHue pa3iesioB U TeM /BH/ 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype
Paznes 1. BBeqeHue HCKYCCTBEHHbIH HHTEJIEKT
1.1 HUckyccrBennsIii nHTEIUIeKT. OcHOBHBIE TOHATHA 1. MammHHOE 00ydeHwe. 7 2
I'myGokoe o0yuernne. OOydenne ¢ yaurenem u 6e3 yunrens. /Jlex/
1.2 JanHble, Moaens, 00padoTKa JaHHEIX. MeTOq0IOrHYeCKUe IPUHIIUIIE] AHATH3EI 7 2
JaHHbIX. Llenu, aTamnsl, METOABl ¥ TEXHUKU.
OubTpanys rpynInupoBKa U arperamys JaHebx. /JIex/
1.3 Buzyanuzanus nasasX. Busyannsanus nanasix B Phyton. Busyamusanms B 7 2
Pandas. bubmmorexu Seaborn u Matplotlib. /JTex/
1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 7 2
Series u DataFrame. PaGora c csv.
Mp/
1.5 Ounprpanus naHHEX. brubmmoreka Pandas. BeiBox cTpok n komoHOK. MeTozs! 7 2
query, tail, sample, head. O6beaunaeHNE MeTOOB. /IIp/
1.6 Arperanus nansabix B Pandas: count, sum, max, min, mean, median. Metoast 7 2
groupby u aggregate. O0benunenne Meto0B. Coptruposka. /IIp/
Pa3nen 2. Meroasl MAIIMHHOTO 00Yy4eHUSI
2.1 Pemraromue nepeBbst: ocHOBHBIE MOHATHS. Kitaccudukanus. JlepeBbs penieHui. 7 2
OcHOBHBIE TapaMeTpHI iepeBa. [lepeBo pelIeHnit B 3a/1a4n perpeccui. Mertox
Ommxaimux coceneit. /JIex/




2.2 Konnenius cirydaitnoro neca. CirydaiitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 7 2
VYepenuenue nporuo3os. [Ipobiiema nepeoOydeHus. MeTpuKH 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
CroxacTHYeCKHiA TpaIMeHTHBIN CIycK. MeTon Hauckopeiimero ciycka. /JIex/

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 kadectBa: 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 INoaroroBka k nmpaktaueckuM padoram /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 Mockgpa: | 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 | Xenesnos M. M. MeToIbl ¥ TEXHOJIOTHH 00paOO0TKH OOJNBIINX JAHHBIX: MockgBa: | https://e.lanbook.com/bg

y4e0HO-METOANIECKOoe ocobue MockoBCK
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)

7.1 | YaeOHbIe aymuTOpHH JUIS IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THIIA, YKOMITIEKTOBAHHBIC CHIEIHATIM3HPOBAHHON MeOEIhI0
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




[Ipunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIVISI TPOMEKYTOUYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

TEXHOJIOIT'YN UCKYCCTBEHHOI'O UHTEJIVIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYIS)

23.05.06. CTpouTenbCcTBO KeJIE3HBIX JOPOT, MOCTOB U TPAHCTIOPTHBIX TOHHENEH

MocThl



Coneprxanue

IlosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHraibl, ONPEACISIONINe IPOLeaypY U KPUTEPHH OLIEHUBAaHHUS COPMHUPOBAHHOCTH
KOMIIETCHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IBaIOH_[I/IX JOCTHUIKXCHUC HHaHI/IpyeMBIX p€3yJIBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

DopMbI IPOMEXKYTOUHOM aTTecTaluu: 3a4€T, 7 ceMecTp

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

Kon WHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH oCyIIeCTBIATh KPUTHYECKUI aHaIM3 MPOOJIEMHBIX CUTYyaluii 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: CriocobeH ¢popMyIHpOBaTh U PEIIaTh HAYIHO-TEXHUICCKHE 3a/1a9H B 00JIaCTH CBOCH
npodeccroHaNbHOM AEeATeTPHOCTH

OIIK-10.2: Ucnonb3yer
OCHOBHBIE METO/IBI 1 TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUIEKTA IS
pCIICHNUS TUIIOBBIX 33124

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kox 1 HanMeHOBaHUE HHANKATOpa O1eHoYHbIE
PesynbraThl 00y4eHuUs 110 TUCIUILIHHE
JIOCTHKEHUSI KOMIIETEHIIHH MaTepHAITBI
YK-1.3: BripabateiBaer ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PEIICHNA NPUKJTANHBIX 337189, | - knaccudmkaumio 3aay, pellaemblx MeToamm uckyccteeHHoro | Bompocs! (Nel -
UCIIONb3ys TEXHOIOTMH HCKYCCTBEHHOIO | pprennexTa; Nel0)

HUHTCJIJICKTa -MEeTPUKMN OLLeHKUN KavecCTBa Mop,eneﬁ M anropnuTtmos,;

OO0yJaronmiics ymeeT:

BbIBPATb NOAXOAALLYIO METPUKY A8 OLEHKM KauecTBa MOgenu v
anroputma.

Bananus 7-10

OO6yyaronuiics BJiajieer:

HaBblKaMM OLIEHKM KauyecTBa paboTbl anroputma B 3ajayax
KnaccuduKaLumm 1 perpeccuu.

3amanus 7-10

OIIK-10.2: Mcnonb3yeT OCHOBHBIE METOJBI
U TEXHOJIOTHH MCKYCCTBEHHOTO WHTEJUICKTa
JUTSL pelIeHUs TUTIOBBIX 3a/1a4

OOyyaronuiics 3HaeT:

- OCHOBHbIE METOJBI MAIIMHHOTO OO0YYeHHs, MPOLECCHl U
CepBUCHl IO 00pabOTKe JTaHHBIX M BBHIPAOOTKE PEIICHUH B
obnactu npogecCHOHATIBHON AEATEIHHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUH, UMUTHPYIOLIUMI
KOTHUTHBHBIC (YHKIIMH YENOBEKAa W TIO3BOJIAIONINA HpH
BBIIIOJIHEHUHM 33184 JOCTUTaTh PE3YJIbTaThl, COIOCTABUMBbIE
C  pe3yipTaTaMd  UHTEIJIEKTYyaJbHOM  J1€ATEIbHOCTH
4eJIOBEKa;

Bomnpocsr
Ne20)

(Nell -

OO6yuaronmiicst ymeeT:

- arperupoBath, (uIBTpPOBaTh, HACTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPHI, KJ1accu(UIpoBaTs,
BU3yaIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PEIICHUH C
WCIIOJIb30BAaHUEM S3BIKOB BBICOKOTO YPOBHS JJISI PELICHHS
Hay4HO-TEXHHUYECKHX 33/1a4 B 00J1acTH podeccnoHaIbHOM
JIeSITeIbHOCTH; HaBBIKAMHM HANMCaHWs HEHPOHHBIX ceTel
JUISL pELIEHUS] HAYYHO-TEXHUYECKHX 3314 B 00J1aCTH cBOEH
npoecCHOHAILHON JIEITeIbHOCTH;

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

3amanus
Ne25)

Ne21 -

OOyyaronuiics BJIajeer:

3amanust (Ne 1- Nel0)




- HaBBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAYYHO-TEXHUYCCKHUX
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

3a1a4 B obactu cBoOeH

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJTHOM U3 ClIeAYIOmUX Gopm:

1) cobecenoBanue;
2) seinonHenue 3aganuit B OMOC [Ipusl YIIC.

2. TunoBblel KOHTPOJIbLHbIE 32IaHUS MJIU UHBbIE MATEPHAJIBI LISl OLleHKH 3HAHMI, yMeHU i, HABBIKOB
U (WJIM) ONBITA J1eSITeIbHOCTH, XapaAKTePU3yIOIIUX YPOBeHb ¢()OPMUPOBAHHOCTH KOMIIETeHIM I

2.1. TunoBble BONPOCHI (TeCTOBBIE 3aaHUs) 1JIs1 OLIEHKN 3HAHUEBOI0 00Pa30BaTe/ILHOIO pe3yabTara

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHN

O0pa3oBaTeNbHBIN pe3yNbTaT

VYK-1.3: BripabateiBaet ctpateruto | OOydaronuiics 3HAET:

JIeMCTBHM ISt PEIICHHS | - KNaccMbMKALMIO 33434, PELUAEMbIX METOAAMM UCKYCCTBEHHOTO MHTE//IEKT];
NPUKIAAHBIX  3a/a4, HCIOJL3Ys | -METPUKM OLLeHKM KadecTsa Mojieneil u anropuTmos;

TEXHOJIOTHHU HCKYCCTBEHHOT'O

HMHTEJUIEKTa

3aganue 1

MammaHOe 00yueHne —

a) ChenuaIM3UpOBAHHOE MPOrPAMMHOE penleHHe (MM Habop PEeIleHHi), KOTOpOe BKIIOYaeT B ce0sl BCe HHCTPYMEHTBI A

H3BJICUCHUA BaKOHOMepHOCTeﬁ N3 CBIPbIX JaHHBIX

b) orta rpynmupoBka 06bexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMKUCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) HaOOp DaHHBIX, KaXJas 3aIliCh KOTOPOTO MPEICTaBIseT cOO0M y4eOHBIil IpHMep, COAep KLU 3aJaHHBIH BXOJHOH HAbop
JIaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOHOM pE3yJIbTaT

d)

JTAHHBIX

3ananue 2

NoJaApa3aAcJI€CHUE UCKYCCTBECHHOI'O MHTCIJICKTA H3yanOLHHﬁ METOAbI MMOCTPOCHUA AJITOPUTMOB, CIIOCOOHBIX o6yanLc;1 Ha

Cpezm NPEIIOKCHHBIX 3a/1a4 MAallIMHHOTO 06y‘{€HI/IH YKaKUTC 3a/1a4U PErpecCumn
a.) Ilonck HeraTUBHBIX OT3BIBOB Ha (1)I/IJ'IBM Ha caiiTe KHHOKOMIIaHHH

b) Anropurm ¢unbTpaimu cama
c) IlpenckasaHue CpoKa OKyHaeMOCTH IPOESKTa

d) TIIpeackaszaHue pIHOYHOU CTOMMOCTH KBapTHPHI
e) Ilouck MOIIEHHMYECKUX TPaH3aAKIIUI

3amanue 3

K 6ubnmotexam ananuza gaHHbx B Python oTHOcsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3ananue 4

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

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 YTBEPKACHHs 00 anroputMe ciydaiiHoro jeca - Random Forest

! TIpuBomarcs THIOBBIE BONIPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS NPOBEIEHHS aTTECTALMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT aKTyalW3aldd C YYEeTOM pa3BHTHS HAyKW, OOpa30BaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




a) UroroBbIM mpeacKa3saHHEM MO/ICNH SBJISCTCS MPeACKa3aHHe CIy4alHoOro AepeBa

b) Tlapamerpsl ast kaxxaoro aepesa (ri1yOHHA, MUHUMAIbHOE YHCIIO 0OPA3IOB B JIUCTE H T.[.) BEIOHPAIOTCS CITy4aitHO
c) Kaxnmoe nepeBo B jecy mojydyaet Ciy4aiHbli moJHa00p AaHHBIX

d) Uwcno nepeBbeB B Jiecy BBIOMpPACTCS CAydaiHbIM 00pa3oM

e) IlpeackasaHue MOIENH - yCpeTHEHHBIC MPEACKA3aHHS ICPCBbEB

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

3aganue 8
OTMeThTe BEpHBIC YTBEPHKICHNUS O BIUSHUH IAPAMETPOB PELIAIOIIETO IEPEBhs Ha epeoOydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHINS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TIEPEOOYUCHHUIO
€) UYem MeHbIle IIyOHHA JepeBa, TEM MEHBIIIEC TCHACHIHS K IEPEOOYICHHUIO
d) TI'nyOuHa nepeBa HUKAK HE BIHUSET HA €r0 MePe00yIEeHHOCTh
e) UYem mMeHblue 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIHUS K TIEPEOOYUCHHUIO

3aganue 9

Kaxkoi I(J'IaCCI/ICI)I/IKaTop HGO6XOZ[I/IMO HCIOJIB30BaTh IJIA MPEACKA3aHUA pasMepa 0,[[06peHHOl“O KpeauTa 1o 3alaHHbIM HapaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmoNb30Bad u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpHBIC YTBEPIKACHUS O JAEPEBbSIX PELICHHUH.
a) ueM MeHbIIle CBOWCTBO gini, TEM OJHOPOIHEE IPUMEPHI B JIUCTE
b) cBoiicTBO gini ompeenseTcs TONBKO IS TUCTHEB, HO HE IS Y3II0B
C) CBOWCTBO samples yKka3pIBaeT HA KOJIHMYECTBO IPHMEPOB B y3IIe
d) mapamerp gini, BO BceX JIMCTBSAX TOJDKSH HMETh OJJMHAKOBBIC 3HAYCHHS

OIIK-10.2: Ucnonp3yer ocHOBHBIE | OOydarommuiics 3HaeT:

MCTO/bI n TCXHOJIOTHH | - OCHOBHBIC METOJIbl MAllIMHHOT'O O6y‘ICHI/I${, IIPpOUECChl U CEPBUCHI 11O 06pa6OTK€ JaHHBIX U
HMCKYCCTBCHHOI'O MHTCJUICKTA JJIA Bpra6OTKG peH.ICHI/Iﬁ B o0yact HpO(i)eCCI/IOHaJILHOﬁ JACATCIIBbHOCTH,
pCLICHUA TUIIOBBIX 3a1a4 - KOMIIJICKC TCXHOJIOTHYCCKUX peH.IGHPIﬁ, I/IMI/ITI/IpyIOH.[I/Iﬁ KOTHUTHBHBIC q)yHKHI/II/I YCJIOBCKA U

HOSBOJ’I?HOH.[I/Iﬁ IpyA  BBINOJHCHUHW 3aJa4 JOCTUTaTb PE3yJIbTaTbl, COIOCTAaBUMBIC C
pe3yJibTaTaMu PIHTGJIJICKTyaJ'IBHOﬁ JCATCIIBHOCTH YCJIOBCKA,

3ananue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece
a) uem GOIbIIIE IEPEBHEB B JIECY, TEM JIyUIlIe KAYeCTBO MPEICKa3aHUs
b) Bpems HacTpo#Ku 1 PABOTHI CITyYAWHOTO Jieca YBEINIUBACTCS IPOTMOPIHOHATHHO KOJIHYECTBY JAEBEPEB B JIECY.
C) ChydaiiHbIi Jlec IPUMEHUM JUTSL PEIICHHS 3aa9 PErPecCru
d) chyuaiiHbIif Jlec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKAIIMA

3ananue 12
OTMeThTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoqut ay4inyro KOMOHHALUIO TAPAMETPOB JUIS IepeBa peLICHHI
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nyduryr0 KOMOHHALMIO HapaMeTpoB Ul JepeBa, M3 TeX 3HAUCHUH MapamMeTpoB, 4TO ObUIH
nepeansbl
d) RandomizedSearchCV naer Gosee TouHoe npeznckazanue, yem GridSearchCV

3amanne 13
Bri6epure u3 cimcka 3a7auu KiaccupUKaIuu:
a) pasuenuTh 1o Gororpadyu KUBOTHBIX Ha KOIIEK U cO0aK
b) npenckasath CTOMMOCTH KBAPTHUPHI 110 33JaHHBIM [TApAMETPaM




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

3ananue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe nepeMeHHBIX s 00y9IeHMUsI AePeBa MOTYT OBITh HCIIOJI30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
MPU3HAKA
b) epeBsst pemieHuit MOryT peraTs 3a1a4y KIacCU(YUKALIMHU C IPOM3BOIBHBIM YHCIOM KIIACCOB
€) 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

3apanue 15
Oo6yuaromias BeiOopka (X _text, y_test) ato —
a) Bribopka, 10 KOTOPO# HACTPAMBAIOTCS ONTHMAILHBIE TAPAMETPHI JIepeBa
b) Bsibopka, Mo KOTOPOI OIIEHUBAETCS KAUECTBO MOJIYUEHHOTO JepeBa PEIICHHU
€) Bribopka, 0 KOTOPOIi OCYIIECTBISIETCS BRIOOP HAMTYUIIEH MOJIEITH U3 MHOYKECTBA MOJIEIICH
d) MHOXeCTBO IENEeBbIX 3HAYCHHIA U TAHHOTO Habopa JaHHBIX

3amanue 16
[pu 06yUeHrH HEKOTOPOM MOJIETH Ha TPEHUPOBOYHOM BEIOOPKE M OIEHKE €€ KauecTBa Ha TECTOBOM BBIOOpKE, MONTydeHa GOIbIast
pasHHIa MEXY 3HAUCHUSIMHA METPHK Ha TPEHUPOBOYHOM M TECTOBOM BBIOOPKaX. O YeM 3TO MOKET TOBOPHUTH?

a) Mogens nepeobydeHa

b) Pacnpezenenue qaHHBIX B TECTOBOM BHIGOPKE CHIIBHO OTIIMYAETCS OT PACTIPEENICHUS. B TPEHUPOBOYHOM

€) Mogaenp Hemo00yUYeHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue U3 npeanoKeHHbIX KOMOWHAIHI HE BBI3OBYT OIIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3ananue 18
Kakwue cTpoku mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK natadpaiimMa data (MHAEKCHI MOCISI0BATEILHOCTE unces ot O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT OBITh HCIIOJIb30BaHA CTyNEHYaTast (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 HEHTPANbHBIC, HETATHBHBIC U MOJOKHUTEIbHBIC.
d) TIIpenckasars pa3mep 3apabOTHOM MIATHI CHELMATINCTA O ONPEACTICHHBIM TapaMeTpam.
e) PasmenuTh M300pakeHUS HA COAEPIKAIIIE U HE COICPIKAIINE OTKPBITHIH OTOHb.

3aganue 20
Kakoe 3HaueHNEe MOXET UMETH B3BEIICHHAS! CyMMa BXOJI0B HEHpOHa (J10 NCIOIb30BaHMUS aKTHBAI[MOHHOHN (PYHKITHH)
a) [11]
b) [0,1]
c) (-1,1)
d) (- oo,+ )

2.2. Tunosble 3a1aHNUA 1JIs1 OEHKH HABBIKOBOI'0 00Pa30BaTeJLHOIO pe3y/ibTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

Kox n HaumeHOBaHUE
HWHIUKATOpa TOCTHKEHUS OO6pa3oBarenbHBIN pe3yabTaT
KOMITETECHIINU

YK-1.3: BeipabatsiBacT OOyJaronmiics yMeeT:

CTpaTeruro ﬂeﬁCTBHﬁ It 'BI)I6paTL NOAXOAAIY0O METPUKY IJIsI OUCHKHU Ka4yeCTBa MOJCIIU U aJIrOprUTMaA.
peUICHUs MPUKIIAAHBIX 3a4a4,




UCIIONB3YS TEXHOJIOTUU - arperupoBaTh, GUIBTPOBATh, HACTPAUBATh BECA, BRIOMPATh KIIACCU(HUKATOPBI,
UCKYCCTBEHHOTO MHTEIIIEKTa Ki1accu(UIMPOBaTh, BU3yaIM3UPOBATh IaHHBIE, CTPOUTH JEPEBbS PEIICHHH C
UCIIOJIb30BaHUEM SI3BIKOB BBICOKOTO YPOBHS AJIS PEIICHUS HAYYHO-TEXHUUECKUX 3a]a4 B
OIIK-10.2: Ucnons3yet ob6uiacTu podecCHOHATIBHON e TEIbHOCTH; HaBBIKAMU HAIIMCAHUsI HEHPOHHBIX CETeH st
OCHOBHBIE METO/IbI M TEXHOJIOTUH | PEIICHHS HayYHO-TEXHUUYECKHX 3aad B 00J1aCTH CBOEH NMpo(hecCHOHATIBHON AeATEIBHOCTH;
HCKYCCTBEHHOTO MHTEIUICKTA VISl | - HABBIKAMHU OOYUYCHHMS MOJIENHN C MCIOIb30BaHNEM HHCTPYMEHTOB HCKYCCTBEHHOTO
pELICHNUsI THIIOBBIX 3a/1a4 MHTEIUIEKTA.
3amanne 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxakmounte
oubnmorekn numpy u pandas u mpouTuTe AaHHBIE U3 (paiina StudentsPerformance.csv B natadpeiim sp.

[Momyuure pacnpeneneHne YACIOBBIX BEIMYNH qaTadpeiiMa sp NCTIONb3ys 0a30BBIe METOBI BU3yaln3au Ondmmoreku pandas.
Wmnoprupyiite O0ubimoreky Seaborn. Vcmonmb3yss uHTepdeiic Ui MOArOHKM PETPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXECTBaM Habopa JIaHHBIX BBIBEANUTE IpadUK yCIEeBaEMOCTH 110 MaTEMaTHKE M YTCHHIO C Pa3JelIeHUEeM 10 TI0JTy.

3ananue 22

3arpys3ute Moayiu 6ubnuoTek numpay u matplotlib, a Taxxe moaynu 6udanorexu Scikit-learn, HeoOXoAMMEIE TSI pAOOTHI C PESBOM
peumennii. M3 sklearn.datasets parpysute TecToBbIii HabOp iris. M3yuure CTpyKTypy MOJNydyeHHOro Habopa maHHbIX. B Habope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBHIYHOW HAM TEPMHUHOJIOTHH). KakmoMy 3K3eMIUIIpPY COOTBETCTBYET UETHIPE UMCIIOBBIX aTpHOyTa
(IMHA YaleTMCTUKA B CM; IIUPHHA YaIISIUCTHKA B CM; JUTHHA JICTIECTKA B CM; [IIMPUHA JIeecTKa B cM) U Kiacc (‘setosa’, ‘versicolor',
'virginica'). T.e. manHBIH HaOOp TMO3BOJIIET PEIIUTH 3alady KiaccH(UKAIIMH, OTHECCHUS PACTeHHUs "HpHUC" MUCXONA W3 IINPUHBI
JICTIECTKOB, JIMHBI YalleNCTUKA U T.J. K OMHOMY U3 TpeX kiaccoB. Coznaiite memoHcTpaTuBHEIA Decision Tree kimaccudpukatop,
UCTIONB3Ysl OTHOMMEHHBIA Kiacc w3 OmOnmoreku sklearn m coxpanute ero B mepemenHyro dt. Jlnsg pasmencHus MHOXKECTBa Ha
TECTOBOEC W TPEHHUPOBOYHOE HCIOJB3yHTe MeTon train test split. OToOpa3ure MOIYYCHHOE NEpEeBO peIIeHHH TrpaduvecKy,
ucnonp3yiite meton plot_tree

3aganue 23

3arpys3uTte JaHHbBIC U3 BCTpoeHHOro Habopa load digits. JlanHbIe npeacTaBistoT coboi Habop U3 1797 PpyKOMHMCHBIX H300paKeHUH
udp pasmepamu 8 Ha 8. Kakaas xapTHHKA MpeacTaBlicHa MAaCCHMBOM M3 64 3HAYCHMU IIBETa IUIS KaXXIOW SYCHKH M300paKCHU.
OOyunTe AepeBo pelIeHui U MOIyYnuTe MpeAcKa3aHie Ha TECTOBOM BRIOOpKE. Busyanusupyiite npeackasaHue, YKaKUTe TOYHOCTh
JUTS TIOJTY9IEHHOTO JIepeBa.

3aganue 24.

3arpys3ure BCTpOCHHBIN Habop boston.

Habop marHBIX boston mpeacTaBiseT coboii cioBapb ¢ kiodamu data, target, feature names u DESCR. Kirouy data cootBeTcTBYeT
MacCHB CIIFICKOB:

{'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 unciaoBbIX 3HaYeHH. Bara 3ajaqa HallTH onricaHne Kaxa0ro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 win
0.00632) 370 YpOBEHb MPECTYMHOCTH HA YNy HACEICHHUS.

IlocTpoiiTe nepeBO pelieHHA, IPEACKa3bIBAIOIIEe CTOMMOCTD JKMIIbsS [0 UMEIOIIUMCS NaHHBIM. OOpaTHTE BHUMAaHUE, CTOMMOCTD
JKUITBS - BEJIMYMHA HeTIpephIBHAS, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momoinéT. s mpeacka3anus 3HAYCHUS
HeneBoii (yHKIHK HY)XHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[lepebepuTe Bce nepeBbs Ha JaHHBIX boston MO CIEIYFOIIUM MapaMeTpaM:

MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMAJIBHOE YHCIIO0 TIpo0 s pasaeneHus - oT 2 1o 10

MUHHMaJIBHOE YHCII0 TIpo0 B ucte - oT 1 0 10

Oto0pa3uTe TydIve napameTpsl U JTydiinee AepeBo.

3amanwme 25.

3arpys3ure BCTpPOCHHBINH Habop boston.

M3yunte octanmpHble aTpuOyThl KiaccuduraTopa. Coznaiite mogens RandomForestClassifier ¢ 15 mepeBbsiMH B MakCUMaTbHOK
riryOrHON paBHOH 5 ypoBHIM aiist nanHbIX digits load().

OOyumnTe mosy4eHHYI0 MoJielb. BeimonanTe npesickasanue. [TocunTaiite TOUHOCTH (Score) Ui Jjeca.

YKaXuTe TpU CaMbIX BaKHBIX MapaMeTpa il JIEpPEeBbEB PEIICHWH B CO3JaHHOM JIeCy, HCIIONb3Ys, Halpumep, arpuoyt
feature_importances_.

YK-1.3: BeipabatsiBaeT OOyyaromuiics BJiajeer:

CTpaTeTuro AeHCTBUI AT - HaBBIKAMHU HAIMCaHUs HEWPOHHBIX CeTel I pPELeHHs HayYHO-TEXHUYECKUX 3aJad B
pCIICHUSA NPUKIIAJIHBIX 3a]1a4, obuiacTu cBoel MpoecCHOHANILHON AESTEITHHOCTH;

HCIIOb3Ysl TEXHOJOINH - HaBbIKAMH OOYYEeHHS MOJENH C WCIOJB30BAaHHEM HMHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOI'O MHTEIIEKTa HMHTEJIJIEKTA.

-HaBBIKAMH OLICHKH Ka4eCTBa pabOThl AITOPUTMA B 3a7a4ax KIACCU(PUKALMH U PErPECCHUH.
OIIK-10.2: Hcnonb3yer
OCHOBHbBIE METOJIbl i TEXHOJIOTHU
UCKYCCTBEHHOTO HMHTEIUICKTa JUIS
pelICHUs TUIOBBIX 33134




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BoiBeante CTPOKM € AaHHbIMM OOYyYalOLWLMXCA, KOTOPble He Mpoxoauamn
noArotoBuTesbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (nobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsysa metoa Implot() BbiBeanTe rpadmKk ycnesaemoctu no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Mcnonbsyite dann StudentsPerformance.csv. BoiBeaute CTPOKM ¢ AaHHbIMUM 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 KaAKOMy U3 Tpex BUAOB NPUHAZNENKUT UPUC NO YETbIPEM YNCNOBLIM MapameTpam: AAMHA YallenUCTHKa,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnumotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLUEHNU CO cneayoWwmMm napameTpammn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNC0 06BEKTOB B iUCTe - 4. OTObpasuTe NosyYeHHOE AEPEBO peLleHul rpaduyeckm, UCNoNb3ynTe MeTos,
plot_tree. BbiInonHUTE NpeAcKasaHWe OTHOCUTE/IbHO K1ACCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKMU.
OnpefennTte, K KAKOMy U3 TPex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayamn 6ubanoTtek numpay 1 matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paiTe AepeBO peLleHnin co cneayrowmMmmn napameTpamm: MakCMMaibHOE KOJIMYeCcTBO Y3108 - 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 BbIBOPKU.
OnpeaennTte, K KAKOMy U3 Tpex BUAOB NPUHAZNENKUT UPUC NO YETbIPEM YMCNOBbLIM MApamMeTpam: AANHA YalleNnUCTMKa,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumbie gna paboTbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TeCToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosHUTe npeackasaHune
OTHOCUTE/IbHO KNAacCoB, K KOTOPbIM MPUHAANEeXaT AaHHble U3 TecToBOW BbIGOPKM. MocunTaiTe TOYHOCTL (score) ans
Noy4YeHHOW 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 rnybuHoM aepeBbeB - 7. BoinonHUTe npeackasaHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOW BbIOOPKU. MocumnTaliTe TOUHOCTH (accuracy) gna NoayyeHHOW Moaenu.
MmnopTtupyiite Habop aaHHbIX load_digits, cogepkawmin 1797 n3obpakeHUn pyKonUCHbIX Lmdp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN M TECTOBLIN B Nponopumn 85/15.
Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CIOEB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHue u
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 CIOEB: BXOAHOIO, CKPbITOFO U BbIXOAHOT0. BbINONHUTE NpeacKkasaHue u
OLEeHWTE ero KayecTso.
HanuwwuTte Kknacc Neuron, BbINONHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUNAY:

1

A=—
1+e™
Hanuwwute Knacc Neuron, BbINOAHAKWMIA GYHKUMM MCKYCCTBEHHOTO 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 00y4alOIIUXCS K MPOMEKYTOYHOM aTTecTAlMu

HckyccrBennslii naTemnekTr. OcHoBHbIe noHsATUs W
MaimHHOe 00ydeHue.

I'my6oxoe oOy4enue.

OOyueHue ¢ yunuTteneM U 0e3 YIUTes.

OcHOBHBIE TIOHATHUS aHAJIM3A JAaHHBIX. 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

Pewaromiye nepeBbsi: OCHOBHBIEC MOHATHSA.




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. Mertpuku kadecTBa Mmojenn: 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'pagmeHTHSBII 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. MeToanyeckue MaTepuaJibl, ONpe/e/siiolue Mpoueaypy 1 KpUTePUH OLleHUBAHUSA
copMHPOBAHHOCTH KOMIIETEHMIA TPH MPOBeAEHUHU MPOMEKYTOYHOM aTTeCTAIUN

Kpurepun (popMupoBaHusi OLICHOK 110 0TBETAM HA BONPOCHI, BBINOJHEHHIO TECTOBBIX 3aJaHUH

- OIICHKa «OTJMYHO» BBICTABIAETCA OOy4arolEMycs, €ClIM KOJMYECTBO MPABHIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot olriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKA «XOPOII0» BHICTABIISIETCSA 00yUYarOUIeMycsl, €CJIM KOJIMYECTBO MTPaBUIIbHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot ol6miero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKAa «YIOBJIETBOPHMTEJBbHO» BBICTABIAETCA OO0YyYaroleMycsi, €CIM KOJIMYECTBO IPABUIbHBIX
OTBETOB Ha TeCTOBbIE BOIPOCH! —/5—60 % oT 00111ero oobEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «HEeY/AOBJIETBOPHUTEJBHO» BBICTABISETCS 00YYarOIIEMYCs, €CIM KOJMYECTBO IMPaBUIIbHbBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun popmupoBaHus OLIEHOK 110 pPe3y/IbTATAM BbINOJIHECHUS 3a1aHUI

«OTIAMYHO» — CTAaBUTCA 32 pabOTY, BHIIOJHEHHYIO IMOJHOCTBIO 0€3 OIMOOK U HEI0UETOB.

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

«Y/10BJIETBOPUTEJIbHO» — CTABUTCS 33 PabOTY, €Cii 00yJarONIHIACS TPABHIBLHO BBIOJIHWI 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 OMIMOOK U HEJO0YETOB MPEBBICUIO HOPMY
JUTSI OLIEHKH «YIOBJIETBOPUTEIHHOY WU TIPABIIIBHO BBITTOJIHEHO MeHee 2/3 Bceil paboTHhl.

Buowl owubox:

- 2pybvie owuUOKU. He3HaAHUe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, He3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

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

- He0ouembl: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUsL, OMOENbHbIE NOSPEULHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.



Kputepun ¢popmMupoBaHusi OLIEHOK 10 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 MTOJTyYSHHBIX 3HAaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK IPU OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUSA IMOCICAOBATCIIbBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He 3a4TeHO0» — BBICTABJISICTCS B TOM CIIydae, KOT/Ia CTYJICHT JIEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOTr0 CJIa00 BhIpaKE€HA CIIOCOOHOCTh K CAMOCTOSTEIILHOMY aHATUTUIECKOMY MBIIIICHHIO, UMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpualid, OTCYTCTBYIOT HCO6XOI[I/IMBIG YMCHUS W HABBIKH, JOITYHICHBI FpYGBIe
OomKMOKH ¥ HE3HAHHE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOU OIICHKHU.
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