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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouciuniiaa ©T/1.02 Beegenue B aHanu3 JaHHBIX U UCKYCCTBEHHBIN UHTE/UIEKT SIBJISIeTCS
(akybTaTUBOM B 00pa3oBaTe/bHOM MporpaMme.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-16: Cnocobex |OIIK-16.1: 3Haem: - OIIK-16.1: IIpakmuueckoe
NOHUMAamMb NPUHYUNbL | npuHyunbl pabombl 3Hamb cogpemeHHble 3adaHue 3quém:
pabomb: CO8pPEeMEHHbIX uHpopmayuorHble mexHonozauu | CobecedogaHue KOHMDObHbLE
COBPEeMEeHHbIX p
UH(pOpMAYUOHHBIX u knaccugukayuio Tecm
UH(POPMAYUOHHBIX . 60npochbl
mexHonoauil npo2pamMMHbIx cpeocms U

mexHosnoeull u

UCNOb308aMb UX 0/151 OIK-16.2: Ymeem: -

npogodums nouck, oméop,

B603MOJHCHOCMU UX NpUMEHEeHUA
ons peweHus npakmudyeckux

3(160'-{, 8 mom uucne

peweHus 3a0ay dHaau3 u cucmemamu3ayuro

npogeccuoHanbHoll | urgopmayuu ¢ omeuecmeeHHO20 Npou3eooCcmea
OesimenbHoCMU UCNOb308aHUEM COBPEMEHHbIX |Npu pelleHuu 3a0au
UHGOPMAYUOHHBIX npogeccuoHanbHol
mexHonoauil OesimenbHOCMU,NOPSA0OK NOUCKA
OIIK-16.3: Umeem onbim: - U aHaau3a mexHuyeckou
UCNOAb308AHUS O0OKyMeHmayuu no
UHCMpyMeHmMapust UCNONb308AHUIO NPOPAMMHO20

COBpeMEHHbIX cpedcmea, 8blbopa u

UHOPMAYUOHHDBIX UCNO0/b308aHUSI HEOOXOOUMBIX
mexHonoz2uil 051 pelieHust ¢yHKYyUll NnpO2PAMMHBIX
3a0au npogeccuoHanbHoll cpedcme 04151 peweHust
desimenbHOCMU KOHKpemHotl
3a0a4u,cospemeHHble
UHGOPMAYUOHHblE MeXHOA02UU
U npoepaMmHble cpedcmea, 8
MoM Yuc/ne omeyecmeeHHO20
npou3eo0cmsea, npu peweHuu
3a0au npogeccuoHabHol

dessmesbHOCMU

OIIK-16.2:

Ymemb pewiamb npakmuueckue
3a0auu ¢ NOMOWbio
co8peMeHHbIX UHPOPMAYUOHHBIX
mexHosoeull u kaaccugpuxkayuu
Npo2pammHbIX cpedcma,

Haxooumb u adaau3supoeamb

MexHUYeCKy0 0OKyMeHmayuro




NO UCNO/b308AHUIO
npoepammHozo cpedcmed,
8blbUpamsb U UCNONb308aMb
Heobxodumble pyHKYuu
Npo2pamMmHbIx cpedcmes 0151
peuleHus KOHKpemHoll 3adauu,
NpuMeHsimb cospeMeHHble
UHGOpMAayUOHHble MeXHoA02UU
U npozpammHble cpedcmed, 8
MOM UuC/le omeuecmeeHHO20
npouseo0cmea, npu pewleHuu
3a0au npogeccuoHanbHol

dessimenbHOCMU

OIIK-16.3:

Hmemb npakmuueckuil onbim
npuMeHeHuUsl CO8PeMeHHbIX
UH(popMayuoHHbIX mexHono2ull
u Knaccuguxkayuu npoepammHbix
cpedcma 0715 peweHust
npakmuueckux 3adau, 8 mom
uucae omeuecmeeHHo20
npou3so0cmea npu peweHuu
3a0ay npogeccuoHanbHoll
Oesime/nbHOCMU, NOUCKA U
aHaau3a mexHuueckoli
O0oKyMeHmayuu no
UCNO/b308AHUIO NPO2PAMMHO20
cpedcmaa, 8blbopa u
UCNO0/b308aHUSI HEOOXOOUMBIX
(pyHKYUU NPO2PAMMHBIX
cpedcma 0115 pewleHust
KOHKpemHoli 3adauu,
npumMeHeHUsl COBPeMeHHbIX
uH(popmayuoHHbIX mexHono2ull
U NPO2PAMMHbIX Cpedcms, 8 mom
ulc/ne omeuecmeeHHO20
npou3eo0cmea, npu peweHuu
3a0au npogeccuoHanbHol
desimenbHOCMU

3. CTpyKTypa M cojep>XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUTI/ITUHBI

oyHas OYHO-3a04YHas
O011as TPY/0EMKOCTD, 3.e. 1 1

Yacos 1o yue0HOMY IJIaHY 36 36

B TOM UHCJIe

ayMTOPHbBIE 3aHATHA (KOHTAKTHas1 padorTa):

- 3aHATHA JIEKIIMOHHOI0 THNA 8 8




- 3aHATHUS CEMHHAPCKOr0 TUMNA (MpakTHYecKue 3aHsATus / 1abopaTopHbie¢ 8 8

paboThI)

- KCP 1 1

caMocTosTe/IbHaA padoTa 19 19

ITpomexyTouHas arrecTanusa 0 0
3auér 3auér

3.2. CojeprxkaHve IUCLIANIVHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yYKa3aHueM OmeeO0eHHO20 HA HUX Ko/auyecmed
aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HaumeHoBaHue pasfesioB U TeM AUCLUATIIMHBI

Bcero (uacer)

B TOM UHCJie

KonrakTHast pabota (paboTa BO B3aUMOZeHCTBUN

C rperojiaBaresieM), 4achl U3 HUX

3aHATHA CamocTosiTe/ibHast
CeMHHApPCKOro paGora
3anATus THUIa o6yuaromwerocs,
JIEKLIMOHHOTO | (TIpakTH4ecKue Bcero Yachbl
THMa 3aHsTHsI/Tabopar
OpHbIe paboThi),
Yyackl
0 s} 0 0 0
0 0 0 0 0
SN S S S B T S T S
0 0 0 0 0 0 0 0 0 0
Tema 1. [TocTaHOBKU ¥ IpUMepkI 3a7au 7 7 2 2 1 1 3 3 4 4
Tema 2. Beegenue B s13b1k Python 8 8 2 2 2 2 4 4 4 4
Tema 3. OnvcaTe/lbHasi CTATUCTHKA U pa3Be/JOYHBIN aHA/IU3 JaHHBIX | 8 8 2 2 2 2 4 4 4 4
Tema 4. 3agaun KnaccudrKaluy U perpeccuu 7 7 1 1 2 2 3 3 4 4
Tema 5. 3agauun o6yuenust 6e3 yuuresns 5 5 1 1 1 1 2 2 3 3
ATTectarust 0 0
KCP 1 1 1 1
WTtoro 36 36 8 ‘ 8 ‘ 8 ‘ 8 17 17 19 19

Conep)KaHue Pa3je/ioB 1 TeM JUCHUIIMHBI

Tema 1. [TocTaHOBKY ¥ NIpUMeEpHI 3a/au.

BBeieHe: OCHOBHBIe MTOHSITHS U 33/laui MallMHHOTO 00yueHusi. ITocTaHOBKa 3a/jaur: onpe/iesieHye Lesei 1
TpeboBaHMii K aHa/M3y JaHHBIX. COOp JaHHBIX: BEIOOP HCTOUHUKOB, METOZIOB COOpa U OUMCTKH /IaHHBIX.

O6paboTka faHHBIX: TIpeoOpa3oBaHue W CTPYKTYPHU3aLvs JaHHbBIX /IS aHa/iu3a. Busyanusanus JaHHBIX:
Tipe/ICTaB/IeHUe JaHHBIX B rpapuueckoM BUje /IS yUlllero IOHMMaHusi. AHaMu3 JaHHbBIX: IPUMeHeHre
CTaTUCTUUYECKUX METO/IOB U MAIIIMHHOT'O 00YUeHUs /st BhISIBJIEHHsT 3aKOHOMEPHOCTeH U 3aBUCUMOCTEH.
WuTepriperalusi pe3y/bTaToOB: 00bsCHEHE MTO/TyUeHHBIX Pe3y/IbTaTOB M UX MPUMEHUMOCThL B KOHTEKCTE

MOCTaB/IeHHOM 3a/jauM.

Tema 2. BeezieHre B MporpaMMUPOBaHue Ha si3bike Python. ¥YcraHoBka mporpaMMHoro obecrieueHust 1 OCHOBBI
cuHTaKcuca si3bika Python. Ba3oBbie TUTIBI JaHHBIX: YKC/Ia, CTPOKH, CITUCKU, KOPTEXHU, CJIOBapH, MHOXKECTBa.
Beog u BeiBO/ B Python. @yHK1MM 1 utepaTopsl B Python. DyieMeHTHI (GyHKIIMOHA/TEHOTO TTPOrPaMMHUPOBAHMS.

Kraccet 1 06nekThI B Python.

Tema 3. OnucareibHasi CTaATUCTHKA U Pa3Bel0UHbIN aHaIn3 AaHHbIX. TabnuuHeiii MeTos. I'paduueckuii MeTo.

Pacuét craTMCcTHUECKUX TTOKa3aTesieid.




Tema 4. 3apauu k1accubrKaluu U perpeccuu.

3asiaua KaccuduKauy: ornpe/esieHre MpUHaZJIeXKHOCTH 00beKTa K OZJHOMY M3 HeCKObKHX K/ITaCCOB Ha OCHOBE
ero xapakTepucTuK. Jloructrueckas perpeccusi. [lepeBbsi pelienuid. HefipoHHbIe ceTH. 3a/iaua perpeccum:
NPOrHO3MPOBaHKe 3HaueHMsl HellpephIBHOM BeMYMHbBI HA OCHOBE BXO/HBIX JaHHbIX. JIMHeliHas perpeccusl.
Tema 5. 3aiaun 0OyueHus 6e3 yunreis.

OO6yueHue 6e3 yunTess: ornpefiesieHre ¥ PUHLUITEI paboTel. [IpenmyliijecTBa U HeflocTaTKy 0OyueHus 6e3
yunTesisi. 3a7iaud, peliaemMble ¢ IOMOIIIbI0 00yueHus 6e3 yuutens. Metogpl 00yueHus 6e3 yuuress:
K/IaCTEepHBIN aHa/TN3; BbISIBJIEHUE aHOMAaJIW; HaXOXKJeHHe acCOL[HALH.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO0 UTOraM OCBOEHMs JUCLIUT/TUHbBI
TIPUBE/IEHHBIM B II. 5.

https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @OoHJ OLEHOUYHBIX CPEeACTB /I TeKYyIlero KOHTPOJIs YyCleBaeMOCTH U TPOMEeXYTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHusA, He00XOJUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHUSA:

5.1.1 TumnoBble 3ajaHus (oueHOUHOoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJAA OLIEHKH
copmupoBaHHocTH KomnereHnuu OITK-16:

[TpakTHueckue 3a/laHKs BHITIOHSIOTCS B BUjle Jupyter-HOyTOyKa 1 Tipe/icTaB/sieT CO00ii JOKYMEHT,
COZIep Kall[|ii OTTMCAHKe BCEX ITArOB BBITIOTHEHHST PabOThI, KOJI, pe3y/IbTaThl U BBIBO/BL.

1. Occe “Moe a0bumoe npunodiceHue, UCnoAb3yroljee MexXHOA02UK UCKYCCMBEHHO20
uHmesntekma”

2. Ilpakmuueckoe 3adanue “IIpoepamma Ha Python “Yeadati uucao”.

a. HamucaTh nporpammy, KOTopasi yMeeT UrpaTh C YeJIOBEKOM B Urpy “Yrazail uucio”.
[Tporpamma 3aragpiBaeT ciiydaiiHo urcso oT 1 go 100. YesoBek [Jo/KeH yrajiaTh ero.
[17151 3TOTO OH JiesiaeT HeCKOJILKO (He Oosiee 7) MOMBITOK, Ha3bIBasi KAKOe-TO YHC/IO B
3TOM AMarna3oHe. Ha KaK/[yt0 MOMBITKY YesioBeKa KOMITbIOTED FTOBOPUT, yrajaa yeloBeK
WA HeT, ¥ B CTy4ae, eC/Ti uesioBeK He yrazias, Oosbliie Ui MeHbllle 3araZlaHHOe YKCJI0
yKC/ia, HA3BaHHOTO uesioBeKOM. HanmiiivTe Takyto nporpammy. st BBozja
vH(dOpMaLMY Yesl0BeKOM UCTonb3yiTe ¢yHKuto input(). s BeiBoga - print().

b. Peanu3yiiTe nmporpamMmMy, Urparolyro B Urpy "Yrazan uucio', Ho 4esioBeK 1
KOMITBIOTED MEHSIFOTCSI POJISIMU.

3. IIpakmuueckoe 3a0aHue “Pa3ee0ouHblil aHaAu3 OaHHbIX”.

4. Halidume uHmepecHble OaHHble, C KOMOpbIMU 8bl XOomume pabomams. PekomeHOymble
pecypcnl: https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeHiyeTcst paboTaTh ¢ TaOJIMUHBIMU JAHHBIMU B
HECKOJTBKO JIeCITKOB TIPU3HAKOB (CTO/IOI[0B), HECKOIBKO ThICSY (CTPOK).

5. Onuwiume, umo npedcmassitom u3 cebsi 3mu OaHHble, Kakue NPU3HaKu, nouemy OHU 8aM
UHMepeCHblL.



6. IIpumeHume K OaHHbIM nN0Oxooswue Memoobl ouucmku (6opbbbl ¢ 8bIOpOCaMu u
nponywjeHHbIMU 3HaueHusMu) u gusyaiuszayuu. Coenatime 6b1800bl.

7. Coenatime 6b1800bl

8. Ilpakmuueckoe 3adaHue “PewieHue 3a0auu Kaaccuguxkayuu u pezpeccuu”

a. [Ina 0aHHbIX u3 3a0aHus 3 onpedeaume, Kakoll Npu3HAK ebl 6yoeme onpedensimb NO
ocmanbHbIM. Ymo 3mo 3a 3adaua: Kaaccuguxkayuu uau peepeccuu?

b. ITodzomosbme danHble (ommacwmabupylime KonuuecmgeHHble U buHapusylime
Kame20opua/ibHble NPU3HAKU).

c. Pasbeiimu ebi60pKy Ha obyuaroujyro u mecmosyro.

d. Obyuume HeCKOAbKO Memoo08 MawuUHHO20 oOyueHus (He meHee mpex, Hanpumep, KNN,
RandomForests, MLP). CpagHume kauecmeo s3mux Memodos Ha obyuarowjeti u
mecmoesoli 8bI60PKaXx.

e. Coenaiime 8b1800bl

9. Ilpakmuueckoe 3a0aHue “PeweHue 3a0auu kaacmepusayuu”.

a. /[lns 0auHbix u3 3a0aHus 3 cpopmynupylime 3adayy Kaacmepusayuu.

b. Obyuume HeckonbKO MemoOo8 kiacmepu3zayuu (He MeHee 08yX, Hanpumep, k-means,
DBSCAN). ObwssicnHume gaw 8bibop. CpagHume pe3y/abmambl pabombl a120pummos, a
makoice nosyyeHHble pe3yabmambl ¢ pe3yabmamamu pabombl Memoooe 0byueHus ¢
yuumesnem u3 3a0aHus 4.

c. Coenatime 8bl800bI

Kputepuu onjeHuBaHus (0LleHOUYHOe CpeACcTBO - [IpakTHUeckoe 3a/jaHue)

OueHka Kpurepuu orLieHUBaHUS

Bce MpaKTUYECKHNE 3aJaHNs BbITIOJIHEHBI B TIOJTHOM 06’BeMe " B CPOK. OmnucaHue Bcex 3TaroB
3aUTeHO o

BBITIO/IHEHUA 3a[ldHUH, KO U Pe3YJ/IbTAThI paGOTbI peacTaBJ/IeHbI IIPErnoJaBaTe/ro0

BrinosiHeHBI He Bce MpakKTU4YeCKre 3a/iaHrs WK BBITIOJIHEHBI HE B TTO/THOM OﬁLeMe (HpG,E[CTElBTIeHO
He o

He IT0J/IHOEe OIIMCaHKe 3TAallOB BhITNIO/THEHWA 3a/laHHUK, KO pa60TaeT HEKOPPEKTHO, Pe3yJ/IbTAThI
3daUTeHO

paboThI He TIpe/ICTaB/IeHbI MTPETo/aBaTeo).
5.1.2 TunoBble 3asaHusa (oueHouHoe cpeacTBo - CoOecefoBaHue) [Jisi  OLEHKH

copmupoBanHocTu KomnereHiuu OITK-16:

Ha cobeceoBannm rpoBepsieTcsi, Kak CTY€HT OCBOW/I OCHOBHbIe TIOHSTHS. OH /J0/DKEH yMeTh /]aBaTh
pa3BepHYTHIM OTBET Ha C/eJyIoL1e BOMPOCHI.

YTo TaKoe NCKYCCTBEHHbIN UHTEJIEKT?

Yro Takoe c1adbIi (CrierraIM3upoBaHHbIN WK MTPUK/IaJHON) UCKYCCTBEHHBIM UHTEIIEKT?
YTo TaKoe CU/IbHBIA UCKYCCTBEHHbIN UHTEIeKT?

Yro Takoe riybokoe obyueHue?

Yro Takoe 3KCIiepTHasi cucTema?

Yro Takoe MaIIMHHOE 00yueHue?

UTo Takoe aHa/M3 JAHHBIX?

Yro Takoe obyueHue C yuurenem?

Yro Takoe obyuaroiiasi BbIbopka?

LN DN =



10.
11.
12.
13.
14.
15.

Yro Takoe oOyueHue Oe3 yuuTesisi?

Yro Takoe knaccudukanys’?

Yro Takoe perpeccusi?

YTo Takoe KacTepu3sariysi?

YTo TaKoe nepapxuyeckasi KiacTepusarus?

OcHoBHble OMO/MMOTEKHM M TIpOrpaMMHble Cpe/CTBa [ pelleHrsl 3ajlay aHanv3a
JAHHBIX ¥ MaIlIMHHOTO 00yueHusl.

Kpurepuu ouennBanus (oneHouHoe cpecTBo - CobecefoBaHme)

OueHka Kputepuu orjeHuBaHUS

3autTeHo  CTyJieHT Jjai pa3BepHYTHIi OTBET Ha BCe BOTIPOCHI.

He 3a4TeHO CTyﬂeHT OTBEeTHWJ/I TOJIbKO Ha YaCThb BOIIPOCOB WJIN Aajl HGpaBBepHyTLIfI OTBeT Ha BCe BOITPOCHI.

5.1.3 TumnoBble 3ajaHusi (oueHOuHOe cpeacTBO - Tecr) ANA oUHeHKH C(HOPMHPOBAHHOCTH
kKomnerennyu OITK-16:

1.9T0 TaKoe UCKYCCTBEHHBIA HHTE/IJIEKT?

VI CKyCCTBEHHBIN MHTE/IIEKT — 3TO TIPOrpaMMa WK yCTPOWCTBO, UMUTHUPYIOILIEe UHTE/IEKTYa/TbHbIe
CII0COOHOCTH Ue/IOBeKa.

VICKyCCTBEHHBIN MHTEITIEKT — 9TO KHOep-MexaHHuecKoe yCTPOHCTBO, HAaTrlOJIOBUHY — UeJI0BeK,
HaroJ0BMHY — MaiiiiHa. [Tof HuM — 60eBoe 111acCH U3 TUTIePCIUIaBa, YIpaB/isieMoe
MHKPOTPOL[ECCOPOM, TIOTHOCTBI0 OPOHMPOBAHHOE, OUeHb MPouHoe. Ho cHapy»Ku — >KUBast
yejIoBeuecKasi TKaHb: TUI0Th, KOKa, BOJIOChI, KDOBb, BbIPAIIIEHHbIE /I/1s1 KHOOProB.

VICcKyCCTBEHHbBIN MHTEIJIEKT — 3TO UCKYCCTBEHHAst HEMPOHHAs! CeTh, CIIOCOOHAs K 00YUEeHUI0 U
€caMo00OyUeHHIO.

2.9t0 Takoe ;1a0bIi HCKYCCTBEHHbBII HHTE/IEKT?

CnabbIit NCKYCCTBEHHBINM MHTEJIEKT - 3TO MPOrpamMMa, YCTPOWCTBO WJTH MPOTPAMMHO-arTapaTHbIHI
KOMILJIEKC, YMeIOIlasi peliaTh TOJbKO HEKOTOPBIH K/IacC MHTe/UIeKTYalbHBIX 3aJau.

Cnabblif NCKyCCTBEHHBIM UHTEIIEKT - 3TO KHOopr mogenu ot T-800 mo T-888.

CnabbIii CKYCCTBEHHBIN MHTEJUIEKT - 3TO OJHOC/IONHAs! UCKYCCTBeHHAsl HEHPOHHAsI CeTh.

3.UT0 Takoe CH/IbHBII HCKYCCTBeHHbIN HHTEe//IeKT?

CHUBHBIN NCKYCCTBEHHBIN MHTE/UIEKT - 3TO POrpamMma, YCTPOMCTBO WM/IW NTPOrpaMMHO-aNnnapaTHbIN
KOMIUIEKC, TI0 CBOUM HHTeJIJIeKTyalbHbIM CTIOCOOHOCTSM HU B UeM He yCTyTarolljast 4elI0BeKy.
CWIbHBIN UCKYCCTBEHHBIM MHTEJUIEKT - 3TO Kubopr Mozeny ot T-900 u BhiLe.

CWIbHBIN UCKYCCTBEHHBIM MHTEJUIEKT - 3TO JiF00ast T/Ty0oKast HepOHHast CeTh, yMerolljast PelaTh
3a7,auM KjiaccuuKaly U perpeccuy.

4.YTto Takoe 3KcriepTHas cucrema?

DKCrepTHasi CUCTeMa - 3TO MporpaMMHasi CUCTeMa, MO3BOJISIIOLIAs pellaTh 3a4aur UCKyCCTBEHHOT O
WHTeJIIEKTA C TIOMOIIBIO TIPaBUJI, CHOPMYTUPOBAaHHBIX FKCIIEPTOM, COCTABJISIOMINX 0a3y 3HaHUH 0
npeZIMeTHOMN 006/1acTy.

JKcrepTHasA CUCTeMa - 3TO KOJUIEKTUB KCIIEPTOB B JaHHOM MpeMeTHON 00/1aCTH, pelaroiux
VHTeJI/IeKTyasbHble 3a/1auM.



® OKCrepTHasi CUCTeMa - 3TO UCKYCCTBEHHasi MHOTOC/IOMHAs HEMPOHHAs CeTb.
5.UT0 Takoe MalIHHHOE 00yueHue?

¢ MammHHOe 00yUeHue - 3TO MO/X0/ B UCKYCCTBEHHOM WHTeJIEKTe, OCHOBAHHBIN Ha TIOCTPOEHUU
Mo/iesielt (perraroIyX MPaBwI) 10 JaHHBIM.

¢ MammmHHOe 00yueHue - 3TO CUCTeMa 00yUeHUs MPH MOMOIIY MH()OPMAILMOHHBIX U 3/IEKTPOHHBIX
TeXHOJIOTUIA.

e MamriHHOe 00yueHue - 3TO 1jeJIeHanpaB/ieHHOe 00LeKTHBHOe OTPaKEHHE JeHCTBUTeTbHOCTH

6.UTo Takoe aHa/ M3 JJAHHBIX?

® AwHanu3 aHHBIX - 3TO U3BJ/IeUeHUe 3aKOHOMePHOCTel Y 3HaHUM U3 IaHHBIX.

* AHanu3 [JaHHBIX - 3TO MOJX0/, B MAallIMHHOM 00y4eHHUH, OCHOBaHHBIN Ha HUCII0/Ib30BaHUH Iy OOKHX
HEHPOHHBIX CeTeM.

* AHa/nu3 [JaHHBIX - 3TO W3BJIeYeHHe 3aKOHOMePHOCTe! C MOMOIIIBI0 3HaHUM, C(hOPMYJTMPOBaHHBIX
3KCIIePTOM.

7.Uto Takoe o0yuaromiasi BEIOOpKa?

¢ (OO6yuyatorasi BLIOOPKa - 3T0 HabOp 00BEKTOB (BXO/I0B) C U3BECTHBIM /IS K&XKZOT0 00beKTa 3HauUeHHeM
oTBeTa (BbIX0/]a, METKH, 11e/IeBOi TlepeMeHHOi ).
e (OO6yuaroras BIOOPKa - 3T0 Habop 00HEKTOB, KOTOPHIE M0/Th30BaTe/Ib BHIOMPAET /111 CBOEro 00yJyeHusl.
e (OO6yuaroiasi BbIOOPKA - 3T0 HAOOp 0OBEKTOB, KOTOPhIE Ue/IOBEK yjaisieT 13 0a3bl JaHHbIX 15
3¢ dekTrBHOTO 0OyUeHus.

8.Uto Takoe o0yueHHe C yuuTe/ieM?

¢ (OOyueHHe C yuHTesieM - 3TO TOCTPOEHKEe MO/IeJH TI0 TaHHBIM.
* OOyueHHe C yuHuTesIeM - 3TO pellleHHe 3a/jau C IOMOIL[bI0 UHTe/JIeKTyalbHOTr'O TOMOIIIHUKA.
e (OOyueHHe C yuHTesieM - 3TO 3a7iaya pa30reHus JaHHBIX Ha TPYTITHI TIOXOXKHX JPYT Ha Apyra 0OBeKTOB.

9.Uto Takoe o0yueHue 0e3 yunrtesis?

* (OO6yueHue 6e3 yuuTess - 3TO yCTaHOBJIEHHE CTPYKTYPHBIX CBOHCTB Habopa 00BEKTOB.

e (OOyueHue 6e3 yuuTesisi - 3T0 00yueHHe ueI0BeKa Wik poboTa MoJie3HbIM HaBbIKaM 6e3
UHTE/IeKTYaTbHBIX TOMOII[HUKOB.

e (OO6yueHue 6e3 yuuTess - 3TO 3a/Jiaua OIpPe/ieNIeHUsI TI0 JAHHBIM KaTeropruaibHbIX 3HaueHUH.

10.9to Takoe kiaccuduxanus?

¢ Kyaccudukamus - 3To 3a1aua 00yUyeHus: C yunTeseM, B KOTOPOUM OTBET - 3TO HOMep KJiacca.

e Knaccudukaius - 3To 3a7iaua Orpe/jeIeHus TI0 JaHHBIM YMCJ/IOBBIX 3HAUEHUM.

* Knaccudukanys - 3To 3afiaya odyueHus: 6e3 yuutersi, B KOTOPO HeOOX0AUMO pa30UTh laHHbIE Ha
TPYIITBI TIOX0XKUX 00HEKTOB.

11.Yto Takoe perpeccus?

* Perpeccus - 310 337jaua 00y4YeHHs C yurTeseM, B KOTOPOW OTBeThbl IPUHUMAIOT KOJIUeCTBEHHbIE
(urcoBBIE) 3HAUEHUSI.

¢ Perpeccus - 3T0 33/jaua, B KOTOPOU HEOOXOMMO Pa3bUTh MHOKECTBO 00HEKTOB Ha TPYTIILI MTOXOXKUX
JPYT Ha Apyra 0ObeKTOB.

* Perpeccus - 310 337jaua 00y4yeHUs C yuuTeseM, B KOTOpPoi He0OX0MMO OIpe/ie/UTh 110 JaHHBIM HOMep
Kjacca.

13.YTo Takoe KjaacTepusanys?



Knactepu3sanus - 370 3a/1aua o0yueHus 6e3 yumresisi, B KOTOPOM HeOOX0IUMO pa30UTh JaHHbIE Ha
TPYIITBI TIOX0XKUX 00BHEKTOR.

Knacrepu3sanus - 310 3a7jaua 00y4eHus C yurTesieM, B KOTOPOH He0OXOAUMO OTpe/Ie/UTh 110 JAHHBIM
HOMeD Kjacca.

Knactepu3sanus - 3T0 3a/iaua 00yueHus: C yunTesieM, B KOTOPOM OTBEThI IPUHUMAIOT KOTMUeCTBEHHbIe
3HAYeHUsI.

14.Y10 Takoe nepapxuyeckas Kjaacrepusanus?

Nepapxuueckast K/acTepu3anys - 3To 3a/ilaya o0ydenus 6e3 yunresisi, B KOTOPOM HEOOXO[UMO
TIOCTPOUTH UePapXUi0 00BEKTOB, B KOTOPOI BEePIIMHE COOTBETCTBYET «K/IaCTep», COZleprKallfii BCe
00BEKTHI, M Ha KaXK/IOM YPOBHE KaXK/blii Kactep pa3buBaeTcs Ha /iBa Ui OoJiee TIOAK/IACTEPOB.
Nepapxuueckast KacTepU3aliys - 3TO 3a/1aUa KJaCCU(PHKALIMH, B KOTOPOU KaXKJbI 00BEKT MOKET
MMeTh HECKOJIbKO METOK.

Wepapxuueckast K/1acTepU3aliyist - 3TO MeTO/ PeIIeHHs 3a/Iauk K/IaCTePU3al[iH C TIOMOIIIBI0 HepapXuu

HENPOHHBIX CeTeM.
Crepyrolye BONpPOCHI MPeAI0/1aralT BBO/, YHC/IA.

OTBeT c/ieflyeT 3amucaTh B CKOOKax.

15.PocT feTeii B rpymiie eTCKOro cajia 3a/jaeTcs c/ieyl0IUMHU 3HAYeHUsIMH (B CM.):
118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118

Hatigute meauany ()

Hatigure HWKHUM KBapTUb ()

Hatigute BepxHUiI KBapTHIIBb ()

16.Bec peteii B rpymnme JeTCKOro cajja 3ajaeTcsa 3Ha4eHUusiMM (B Kr):

23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20

Breiuncnute cpentee ()

Borunicnte HeCMell[eHHYIO OLIeHKY AUCTIePCUr s ()

Ha ocHOBe HecMell[eHHOM OLeHKU JTUCTIePCUM BBIYMC/IUTE OLIeHKY CpeJHeKBaipaTuueCcKoro OTKIOHeHUS S ()

17.Ha TecToBo0ii BbIOOPKeE, cogepxxaieii 2000 n300pakeHHH KOTHKOB H codauek (950 KkoTukos, 1050

co0auek), HelipOHHAs ceTh coBepiin/ia 202 omUOKH: 76 KOTUKOB ObUIH KIACCH(PHUITHPOBAHBI KaK
co0auku, a 126 cobauek — Kak KOTUKU. CUHTasA MO/I0KUTETBHBIM — K/IacC C00aueK, BBIYHC/TUTE
MEeTPHKH:

e Accuracy ()

e Error ()

® Precision ()
e Recall ()

e Fl-mepa()

OTBeT OKpyT/IUTE A0 3 MPaBWIBHBIX [U(P 1MocCsie JecaTHUHON TOUKH.



Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OneHka Kpurepuu orjeHrBaHUs

3a4TEeHO 80-100 %

He 3a4TeHo 0-79 %

5.2. OnucaHue MIKaja OLeHUBAHUA Pe3y/IbTaTOB 00yUeHHUsI N0 JUCHHIIIMHE NP MPOMEeXYTOUHON
arTecTanuu

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBensb
¢)OPMUPOBAHHOCTH | heyiopTeTBOPHTE/IBH
KOMIIeTeHIHi o Y/I0B/1eTBOPUTETEHO X0pomIo OT/IMYHO
(mHAUKaTOpa
JOCTHKEHHUS
KOMIIeTeHLHi)
He 3aYTeHO 3a4YTeHO
YpoBeHb 3HaHUi1 B
. MuHMManbHO obbeme, YpoBeHb 3HaHUH B
YpoBeHb 3HaHWUW HYDKe .
JIOIyCTUMBIN YPOBEHb | COOTBETCTBYIOLIEM obbeme,
3HaHus MHHAMAILHBIX 3HaHui. [ormyIeHo rporpamme COOTBETCTBYHOLIEM
TpeboBanuii. Vimenu ’ Y porp Yot
MHOT'O Herpy0bix TIOATOTOBKH. IIporpaMme HOATOTOBKY,
MecTo rpy0Oble ommbKu
oMb oK HomnyieHo HeCKOMbKO | 6e3 ormmbok
Herpy0ObIx ommboK
ITpoJeMOHCTpUPOBaHBI
[IpogemMoHCTpHpOBaHbI [IpogemMoHCTprpOBaHkbI BCe
BCe OCHOBHbIE YMEeHUSI.
ITpu perennu OCHOBHbIE YMeHVsI. OCHOBHBIE YMEHUSI.
PeltieHs! Bce OCHOBHbIE
CTaH/|apTHBIX 3a/jau He PertieHs! TUTIOBEIE PerieHs! BCce OCHOBHBIE
TIPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMU 3ajaum C HerpyGrimn 3a7lauy C OT/|eJIbHBIMU
Ymenus A PHp A Py OLIMOKAMHU. A A
OCHOBHbI€ YMEHUSI. ombKamMH. HeCyIeCTBeHHbIMU
BrirmonHens! Bce
Nmenu mMecTo rpybble BeinonHeHs! Bce HeJl0YeTaMH, BbITTOTHEHbI
3a7laHysl B TIOJTHOM
OIIMOKU 3aflaHusl, HO He B BCe 33/laHUs1 B [TOJTHOM
06BeMe, HO HEKOTOPbIe
TMOJIHOM 0Obeme obbeme
C HejjoueTaMu
[Ipu peleHun Nwmeetcs [IpogeMoOHCTpHpPOBaHbI
CTaH/japTHbBIX 3a/jau He MMHHMMaJbHBINA Habop 6a30Bble HaBbIKU MPH IIpojeMoHCTPHPOBaHbI
Hapbii TIPO/IeMOHCTPHPOBAHbI HaBBIKOB [I/Is1 PellIeHHsT | pelleHuH HaBbIKU TIPU pellieHN!
= 6a30Bble HAaBbIKH. CTaH/]apTHBIX 3a7au C CTaH/]apTHBIX 3a7au C HeCTaH/apTHBIX 3aau 6e3
Wmenu MecTo rpybbie HEKOTOPBIMU HEKOTOPBIMU OIIMOOK U HEeJIOUeTOB
OIINOKH HeJ|0ueTaMHu HeJ|0ueTaMH
IITkasa oneHUBAHUA NPU MPOME)XYTOYHOMN aTTeCTaliuu
OneHka YpoBeHb NOAT0TOBKH
Bce komreTeHIMM (YacTd KOMIIEeTeHLMi), Ha (OpPMUPOBaHWE KOTOPBIX HarpaB/ieHa
OT/INYHO [MCLIUMIUIMHA, CGOPMHPOBAHBI Ha YPOBHE He HIXKe «OTJMYHO», NPH 3TOM XOTs Obl OfHa
KOMITeTeHIHsE CQOpMHUpPOBaHa Ha YPOBHE «OTITYHO»
Bce xommnereHuMM (Y4acTM KOMIleTeHLMH), Ha (oOpMUpOBaHMe KOTODBIX HarpaB/eHa
3a4YTeHo X0po1110 [JUCLIMIUIMHA, CHOPMHMPOBAHBI Ha YpPOBHE He HIDKE «XOpOLIO», MPU 3TOM XOTS Obl OfHa
KOMIleTeHLHsi COpMUpOBaHa Ha YPOBHE «XODOLIO»
OBJIETBODHTE Bce KommereHIMM (YacTW KOMIIeTeHIMI), Ha (opMypoBaHMe KOTOPBIX HarpaBJieHa
ﬁ[{o P [MCLIUIUIMHA, COPMHUPOBAHEI Ha YPOBHE HE HUXKE «Yy[OBJIETBOPUTELHO», MPH 3TOM XOTs ObI
0/1Ha KOMITeTeHIIHs1 ChOPMIPOBAaHA Ha YPOBHE «YOBJIETBOPUTETLHO»
He HeyJ0B/IeTBOPUT
Xots 6b1 0ZiHA KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «HEYZIOBIETBOPUTEBHO.
3a4YTeHO eTbHO




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB OﬁquHl/lﬂ Ha HPOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-16

—_

UTo TaKoe MCKYCCTBEHHbIN UHTEeJITIeKT?
Yro Takoe cabbIi (CrieraTu3UpOBaHHbIN UM TTPUKJIAJHOM) UCKYCCTBEHHBIN UHTEJIIEKT?
UTo Takoe CUIBbHBIN UCKYCCTBEHHBIN UHTE/IeKT?
Uro Takoe 3KCIiepTHas cucrema?
Yro Takoe MalMHHOE 00yueHue?
Uto Takoe aHaMMU3 JaHHBIX?
Yro Takoe oOyueHue C yunrenem?
Yro Takoe obOyuaroiriast BEIOOpKa?
Yro Takoe oOyueHue 6e3 yuuresnsi?
Yro Takoe knaccudukanuys’?
Urto Takoe perpeccusi?
Uro Takoe K1acTepusanys’?
13. UTo Takoe vepapxuyeckas Kjiacrepu3aLus?

L OoN AW

= =
M=o

KpuTepuu onjeHuBaHus (0LieHOUHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun oniennBanus

3auTeHo  CTy[eHT Jaa pa3BepHYTHIi OTBET Ha BCE BOTIPOCHI.

He 3auTeHO |CTyZleHT OTBETW/ TOJIbKO Ha YacTh BOIPOCOB UJ/IM [la/1 HePa3BepHYThI OTBET Ha BCE BOIPOCHL.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. Boponuna B. B. Teopusi 1 rpakTrKa MallIMHHOTO 00yueHus : yuebHoe nocobue / BoponuHa B. B. -
YbstHOBCK @ YAI'TY, 2017. - 290 c. - bubmmorp.: A0CTyIiHa B KapTOUKe KHUTH, Ha caiite SBC JlaHs. -
Knura u3 konnekiuu Yal'TY - Undopmaruka. - ISBN 978-5-9795-1712-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=750984&idb=0.

2. ABneenko TatbsiHa BnagumupoBHa. BBeJjeHre B MCKYCCTBeHHbBIM UHTE/IIEKT U JIOTUUeCcKoe
nporpaMmMupoBanue. [TporpammupoBanue B cpefie Visual Prolog : Yue6Hoe mocobue / HoBocubupckuii
roCyJapCTBeHHBIN TeXHUYeCKUl yHUBepcuTeT; HoBoCMOMPCKMIA TOCyJapCTBEHHBIN TearoruuecKui
yHUBepcureT. - HoBocubupck : HoBocubupckuii rocyiapcTBeHHbIN TexHUUeckuit yauBepcuret (HI'TY),
2020. - 64 c. - BO - bakanaspuart. - ISBN 978-5-7782-4182-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=833362&idb=0.

3. 3aropynbko FOpwuit AnekceeBuu. MckyccTBeHHbIN UHTeNIEKT. VIHKeHepusi 3HaHUM : YueOHOe rocobue
I By30B / 3aropyinbko FO. A., 3aropyneko I'. B. - Mocksa : FOpair, 2021. - 93 c. - (Beiciee
obpa3oBanue). - ISBN 978-5-534-07198-6. - Tekcr : 3nekrponnsiii // OBC "FOpatit"., https://e-



lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=761699&idb=0.

[ononHuTenbHas uTepaTypa:

1. bacanuu IaBen [ImutpueBud. Mogenu U MeTO/bl MHTe/IIEKTYa/IbHOM TTOAAIeP>KKH TPOLIeCCOB
TIPUHSITHS pelleHuH : yuebHo-MeToamrueckoe ocobue / I1. 1. bacanuH, K. B. be3pyk, M. B. Pazaesa ;
HHT'Y um. H. . JTobaueBckoro. - Hwkuanit HoBropoy, : 3a-so HHI'Y, 2018. - 134 c. - Tekcr :
3/1IeKTPOHHBIH., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=822376&idb=0.

2. CmonuH /1. B. BBeieHre B MCKyCCTBEHHbIM MHTEJIIEKT: KOHCIEKT Jjiekuui / CmonuH . B. - 2-e u3g,,
niepepad. - Mockea : DUUBMATJINT, 2007. - 264 c. - bubsmorp.: AoCTymnHa B KAPTOUKe KHUTH, Ha CalTe
IBC Jlanb. - Knura u3 komiekiuu ®U3MATIIUT - MatemaTuka. - ISBN 978-5-9221-0862-1., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665793&idb=0.

3. BBefieHre B UCKYyCCTBEHHbBIW UHTE//IEKT: KOHCIEKT JyieKiui. / CMosuH [1.B. - MockBa : ®u3mat/iur,
2007., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=638541&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C CO/lePKaHUEM IVCIATUIAHBI):

1. Python: https://www.python.org/

2. Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/
3. Google colaboratory colab.research.google.com

7. MartepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHAIeHbl MYJbTUMEAUUHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[TomerieHus: A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
MOAroTOBKY/crieljuanbHOCTH 49.03.01 - dur3nueckas KyabTypa.

Agstop(b1): 3on0Tbix Hukonaii FOpbeBrd, JOKTOp (U3MKO-MaTeMaTHUeCKHX HayK, JOLEHT
CratyeB Asnekceld AHaTO/IbEBUY, KAHJUAAT NeJlarOrnyeckux Hayk, JOLeHT.

3aBeayroumii Kadeapoii: 3onotbix Hukonait FOppeBud, JOKTOp (U3UKO-MaTeMaTUUeCKUX HayK.

ITporpamMma ozobpeHa Ha 3acejaHuu MeToAnueckoi Komuccur ot 10.01.2024 r., mpoTokos Ne 1.
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