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MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

Ap3zamacckuii dunan HHIY - Tlcuxosoro-regaroruueckuii ¢hakynabTeT

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokoa Ne 6 ot 31.05.2023 r.

Pa6ouasi nporpaMma AMCLMIUITAHBI

BBE,Z[EHI/IE B dHAJ/IM3 JaHHBIX 1 HCKYCCTBEHHbIﬁ HWHTeJ/IJIeKT

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
44.03.05 - TTegaroruueckoe obpa3oBaHue (C AByMsi MPOGUISIMU TTOTOTOBKHU)

HarnpaBnieHHOCTh 006pa30BaTe/IbHOM MPOrPaMMbI
HauasisHOe oOpa3oBaHue U OIIKO/IbHOe 0O6pa3oBaHue

dopma oOyueHUs
OYHast

r. Ap3amac

2023 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouctuniiaa ©T/1.03 Beejenue B aHanu3 JaHHBIX M 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)

UHOPMAYUOHHBIX

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-9: CnocobeH OIIK-9.1: 3Haem npuHyunbl OIIK-9.1: 3aodaHus
NOHUMAMb NPUHYUNbL | habombl COBPEMEeHHbIX 3Haem cogpemeHHble CobecedogaHue 3quém:
pabomb: UH(POPMAYUOHHDBIX uHpopmayuoHHble mexnonoauu | Tecm K
COBpeMeHHbIX o OHMpOLHbIE
mexHonoautl. u knaccugukayuio

80NpoChbl

OIIK-9.2: Ymeem

ocyujecmensimb ombop

o NpoZpamMmHbIX Cpeacme u
mexHo/si02uu u

UCNOBb308AMB UX OIS B603MOJHCHOCMU UX NpUMEHEeHUA

pewierus 3adau COBpeMeHHbIX 04151 pewleHuUs1 NpaKmMu4eckux
npogeccuoHanbHoli | UHOPMAYUOHHBIX 3adau, 8 mom uucne
desimenbHOCMU mexHono2ull 0/151 pelleHus omeuecmeeHHO20 Npou3eooCcmea

cmaHOapmHbIx 3a0ay npu peweHuu 3a0au
npogeccuoHanbHol npogeccuoHanbHol
desimeabHOCMU. desimeabHOCMU.

OIIK-9.3: Bradeem Haebikamu

Uucno/sb308aHusl COBPEeMeHHbIX

Ymeem pewamb npakmuueckue
3a0auu ¢ NOMoWbto
UHGOPMAYUOHHBIX COB8peMeHHbIX UH(POPMAYUOHHBIX
mexHonozuil 05 peleHust mexHonoeuil u knaccuguxkayuu
3a0au npogeccuoHanbHoll NpO2PAMMHBIX Cpedcms.
OesimenbHOCMU. Hmeem npakmuueckuii onbim
npuMeHeHUsl CO8PeMeHHbIX
uH(popmayuoHHbIX mexHono2ull
u Kaaccugukayuu npoepammHblx
cpedcmg 0715 peweHust
npakmuueckux 3aoau, 8 mom
yuc/ne omeuecmeeHHO20
npou3so0cmea npu peweHuu
3a0au npogeccuoHabHol

dessmesibHOCMU.

OIIK-9.2:

3Haem nops0ok noucka u
aHanu3a mexHU4eckou
O0OKyMeHmayuu no
UCNONb308AHUIO NPOZPAMMHO20
cpedcmea, eblbopa u

UCNOb308AHUS HEOOXOOUMbIX

¢yHKYUll NnpO2PAMMHBIX




cpedcma 0115 pewleHust
KOHKpemHoli 3adauu.

Ymeem Haxooumb u
aHaAu3upo8amb MexHUUecKyo
0OKyMeHmayuro no
UCNO/b308AHUIO NPORPAMMHO20
cpedcmea, 8bl6Upamsb u
ucnonb308amb HeobxoouMble
¢yHKYUU NPO2PAMMHBIX
cpedcmg 015 pewleHust
KOHKpemHoti 3adavu

Hmeem npakmuueckuii onbim
NOUCKa U aHanu3a mexHu4eckou
O0OKyMeHmayuu no
UCNO/b308AHUIO NPOPAMMHO20
cpedcmea, eblbopa u
UCNO0/b308AHUSI HEOOXOOUMBIX
yHKYUU NPO2PAMMHBIX
cpedcma 07151 peweHust
KOHKpemHoli 3adauu

OIIK-9.3:

3Haem coepemeHHble
UHGOPMAYUOHHblE MeXHOA02UU
U npozpaMmHble cpedcmed, 8
MOoM Yuc/ie omeyecmeeHHO20
npou3eo0cmea, npu peweHuu
3a0au npogeccuoHanbHoll
dessmenbHOCMU

Ymeem npumeHsimb
cogpemeHHble UHPOPMAYUOHHbLE
mexHo/02UU U NPO2PAMMHbLE
cpedcmea, 8 mom yucsne
omeuecmeeHHO20
npou3eo0cmea, npu pewieHuu
3a0au npogeccuoHanbHoll
desimeabHOCMU

Hmeem npakmuueckuli onbim
npumMeHeHUsl COBPEeMEHHbIX
UH(popMayuoHHbIX mexHono2ull
U NPO2PAMMHBIX cpedcms, 8 Mom
yuc/ne omeuecmeeHHO20
npouseoocmeda, npu pelieHuu
3a0au npogeccuoHanbHol

dessmesbHOCMU

3. CTpyKTypa U cojepKaHHe AUCIUILIHUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OYHasA




O011as TPy/J0EMKOCTB, 3.€e. 1

YacoB 1o yuedGHOMY I/IaHY 36

B TOM UHCIIe

ay/JUTOPHBIE 3aHATHA (KOHTaKTHas1 padoTa):

- 3aHATHUS JIEKIIHOHHOT'0 THIIA

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIie PaGoTh)

- KCP 1

caMmocTosATe/IbHasA paboTa 19

ITpomexyTouHas arrecTanus 0
3auéT

3.2. CozepkaHue JUCLUIIIVHBI

(cmpykmypupogaHHoe no memam (pazoenam) ¢ yKazaHuem omee0eHHO20 Ha HUX Koau4ecmed

akademuyecKux 4acos u 8udbl yuebHbIx 3aHsmutl)

HanmeHoBaHMe U1 KpaTKoe cofiep)kKaHue pasziesioB ¥ TeM AUCLIUIIIHbL Bcero B TOM 4uC/Ie
Yyackbl
( ) KonTakTtHas pabora (paboTa Bo
B3aMMOJENCTBUH C MperojjaBaresiem),
Yachbl U3 HUX
3aHSTHS CamocTosiTe/nbHast
CeMHHapCKOro pabora
3ansTus THIA o6yuarowerocs,
JIEKLJIOHHOTO | (TIpakTuueckue | Bcero Hacel
THIa 3aHATHsI/mabopa
TOpHBIE
paboThI), yackl

¢ b d ¢ ¢

0 0 0 0 0
ITocTaHOBKM U NIpHMepBHI 3ajau 5 2 2 3
Beegenue B 5131k Python 6 2 2 4
OmnmcarenbHast CTaTHCTHKA U Pa3BeJOUYHBIN aHa/IN3 JaHHBIX 8 2 2 4 4
3agaun KnaccuuKalyy U perpeccuu 8 2 2 4 4
3aziaun 00yueHust 6e3 yuuress 8 2 2 4 4
Arrecrarus 0
KCP 1 1
HUroro 36 8 8 17 19

4. YueOHO-MeTOANUYECKOE 00ecrieueHne CaMOCTOATEe/TbHON PaboThl 00yJarOIUXCSA
YueOHO-MeToqrueCcKue JOKYMEHTbI, per/laMeHTHPYIOIIFe CAMOCTOATE/IbHYIO paboTy, agpeca

JIOCTYTIA K IOKyMeHTaMm:
https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @oHJ OLEHOYHBIX CPeACTB //Isi TeKyllero KOHTPO/IA YCIIeBaeMOCTHM M HNPOMeXyTOYHOM

aTTecTalyy Mo JUCHUILIMHE (MOAY/II0)




5.1 TunoBblie 3a/ildaHUA, HQOGXOJII/IMBIE AJIA OL€HKH pe3y/IbTaToB OﬁleEHI/Iﬂ IIpH NMpoOBeJeHUH
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBsble 3aaHKs (OLeHOUHOE CPeACTBO - 3afiaHuA) AJIsl OLleHKH C()OpMHUPOBAHHOCTH
xkomnerenuu OITK-9

[TpakTruecKye 3a/jaHus BBITIOHSIOTCS B BU/le Jupyter-HoyTOyKa 1 mpe/icTaBsieT cob0ii JOKYMeHT,
COZlep Kall[|ii OTTMCAHKe BCeX ITArlOB BBIIOTHEHHS PabOThI, KOJI, pe3y/IbTaThl U BBIBO/BL.

1. Dcce “Moe 0OMMOe TIPUTOXKEHHUE, UCTTO/Th3YIOIee TEXHOIOTHIO UCKYCCTBEHHOTO MHTe/IIeKTa”
2. Ipaktuueckoe 3aganue “IIporpamma Ha Python “Yragaii uncno”.

d.

Hanmcates nmporpammy, KoTopast yMeeT UrpaTh C YeJIOBEKOM B UTPy “Yrafan 4ncio”.
IIporpamma 3arazipiBaeT ciayvaiiHo urcro ot 1 go 100. YenoBek fo/mkeH yrajath ero. s
3TOrO OH JieJlaeT HEeCKOJIBKO (He 6oree 7) TIOMBITOK, Ha3bIBasi KAKOE-TO UKC/IO B 3TOM
nvana3oHe. Ha Kakyto MOMBITKY YesioBeKa KOMITbIOTep TOBOPUT, yrafia/l uesoBeK UIx HeT, U B
Clyyae, eciv YelloBeK He yrajasi, Oosibliie MM MeHblIle 3aralaHHOe YMC/I0 YKC/a, Ha3BaHHOTO
yesioBeKOM. HanvimuTe Takyto rporpamMmy. /st BBoza MHGOpPMAaLIMU UeI0BeKOM UCIOJb3yHTe
dyukuuto input(). s BeiBoAa - print().

Peanu3yiiTe nmporpaMmMy, UTrparoIlyto B UTpy "Yraziai 4ucio", HO UeJIoBeK ¥ KOMITBIOTED
MEHSIOTCS POJISIMU.

1. ITpakTuueckoe 3afiaHue “Pa3BeouHbIii aHa/IN3 JJaHHBIX”.

2. HaiiguTte WHTEpeCHbIe JIAHHBIE, C KOTOPBIMH BbI XOTUTE Pab0TaTh. PEKOMEHIyMbIe PECYpChI:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeHzyetcsi paboTath ¢ Tab/MYHBIMU JIAHHBIMH B

HECKOJIbKO /IeCITKOB TIPHU3HAKOB (CTOJIOI[OB), HECKOJIBKO ThICAY (CTPOK).

3. Onuiiure, 4TO TMpeacCTaB/IAIOT U3 cebs oTH AdHHbIE, KaKWe ITPpHU3HAKH, T0UeMY OHHU BaM UHTEPECHBI.

4. TIpuMeHHUTe K JaHHBIM MTOJXO/SIIFe MeTOZbI OUMCTKH (00pbOBI C BBIOPOCAMY 1 TIPOMYIL{eHHBIMH
3HaueHUsMU) U BU3yanusaruu. CaenaiiTe BHIBOJBI.

5. CpenatiTe BbIBOABI

1. TIpaktnueckoe 3azaHue “PemeHue 3azaun Kjiaccudukalyy U perpeccun”

d.

7551 naHABIX U3 3a/laHKs 3 OTpe/ie/iuTe, KaKoW NPU3HAK BbI Oy/jeTe orpeesisiTh M0 OCTa/IbHBIM.
Yro 3T0 3a 3a/aua: KIacCUMUKAIIN WK PETPECCHUU?

[ToaroToBBTE /JaHHBIE (OTMACIITAOMPYITE KONMMUYeCTBEHHbIE M OMHAPU3YHTe KaTeropyuaibHble
TIPHU3HAKH).

Pa3beliTi BLIOOPKY Ha 00YUaroIyI0 U TECTOBYIO.

OO0yuuTe HECKOBKO METO/IOB MallIMHHOTO 00yueHus (He MeHee Tpex, Harpumep, KNN,
RandomForests, MLP). CpaBHHTe KaueCTBO 3THX METO/[0B Ha 00yyaroIeil 1 TeCTOBOU
BBIOODKaX.

CrenaiiTe BBIBOJBI

1. IlpakTtnyeckoe 3asaHue “PeleHue 3ajaun Kjiactepusaluu”.

a.
b.

Jlns naHHbIX U3 3ailaHus 3 chopMynupyiTe 3a/iauy KaacTepyUsaliu.

OOyunTe HECKOJIBKO MeTOZI0B K/lacTepu3aLiiy (He MeHee [IBYX, Harpumep, k-means,
DBSCAN). O6bsicHuTe Bail BbIOOp. CpaBHUTE pe3y/bTaThl Pa0OTHI aTOPUTMOB, a TAKXKe
TI0JTyyeHHbIe pe3yJbTaThl C pe3y/bTaTaMUi paboThl MeTO/I0B 00yueHus C yunuTeseM U3 3a/laHust
4,



c. CpenatiTe BBIBOIbI

Kpurepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afiaHUA)

OneHka Kputepun orjeHMBaHUs

Bce IMpakTH4YeCKHe 3aidHHA BbITIOJIHEHBI B TTOJTHOM obneme U B CpOK. OrmucaHue BCex 9TarloB

3auTeHo N

BBITIO/THEHUSI 33/JaHUH, KOJ U pe3y/IbTaThl pabOThI Mpe/iCTaB/IeHbl TIPero/aBaTeo.

BrImosiHeHbI He BCe TIpaKTHUECKHe 3aZIaHuUs UK BBITIOJTHEHBI He B TTOJHOM 00beMe (TIpe/iCTaB/IeHo
He N

He TI0/THO€ OTMCaHWe JTarloB BBITIO/IHEHUS 3aflaHui, Ko/l paboTaeT HEKOPPEKTHO, Pe3y/IbTaThl
3a4TeHo

paboTkI He TIpe/iCTaB/IeHbI TIPETIOAABATETO).

5.1.2 TunoBble 3afaHus (oneHoYHOe cpecTBO - Codece/joBaHMe) /ISl OLIEHKH
copmupoBanHocTu KomnereHyuu OITK-9

—_

UTo Takoe UCKYCCTBEHHBIN UHTEeIEKT?

Yro Takoe c1abblii (CrierraaIu3upoOBaHHbIN UIW TIPUK/IAIHON ) UCKYCCTBEHHBINA UHTEJIIEKT?
UTo Takoe CUIbHBIA UCKYCCTBEHHBIM UHTE/IeKT?

Yro Takoe riybokoe 00yueHue?

Uro Takoe 3KCriepTHas cUcTema?

Yro Takoe MallIMHHOE 00yUYeHue?

UTO0 Takoe aHa/MU3 JaHHBIX?

Yro Takoe 00yUueHHe C YUUTEIEM?

Yro Takoe obyuaroiias BBIOOpKa?

L oN Uk WN

10.Yto Takoe obyueHue Oe3 yunuTesis?

11.Yto0 Takoe Knaccudukaius?

12.9Tt0 Takoe perpeccus?

13.YTto0 Takoe KnacTepu3anusi?

14.Yto Takoe vepapxuyeckas KjiacTepusanus?

15.0cHoBHBIE GUOIMOTEKH U POTPaMMHbBIE CPe/ICTBA JJisl PellieHus 3a[au aHaar3a AaHHBIX ¥ MallliHHOTO
obyueHusI.

Kpurtepuu oneHnBanus (oneHouHoe cpecTBo - CodeceoBaHme)

Orjenka KpuTtepuu orjeHUBaHUS

3a4TeHO CTyaeHT fan pa3BepHYThIM OTBET Ha BCe BOMPOCHI.

He 3a4UTeHOo CTy,ZLEHT OTBETHWJI TOJIbBKO Ha YaCTh BOIMTPOCOB WJIU Aajl Hepa3BepHYTbe/’I OTBET Ha BCe BOIIPOCHI.

5.1.3 TunoBble 3apaHus (0LeHOUYHOE cCpeCcTBO - TecT) A/ onjeHKHN c()OpMHUPOBAHHOCTH
komnereniuu OITK-9

1. YTo TaKoe UCKyCCTBEHHBIN UHTE/IEKT?
¢ VCKyCCTBEHHBIN UHTE/UIEKT — 3TO MPOrpaMMa WK YCTPOUCTBO, IMUTHPYIOLLiee MHTEIEeKTYaIbHble CIIOCOOHOCTU
Yejl0BeKa.



® VcKycCTBEHHBII UHTE/UIEKT — 3TO KHOep-MeXaHHUeCKOe YCTPOKCTBO, HAlloJIOBUHY — UesIoBeK, HarloJIOBUHY —
MatvHa. [Tog HUM — 60eBoe 11acCy U3 THUIIEPCIIaBa, YIpaB/sieMoe MUKPOIIPOLIECCOPOM, ITOJTHOCTBIO
OpoHHpOBaHHOE, 0UeHb TIpouHoe. Ho CHapy»ku — »KKBasi YelioBeuecKasi TKaHb: M/I0Th, KOKa, BOJIOCHI, KDOBb,
BbIpalL|eHHbIe /71T KUOOProB.

¢ VcKycCTBeHHbIN HHTE/UIEKT — 3TO UCKYCCTBEeHHasi HeHpOHHasi CeTb, criocobHasi K 00yueHHIo U caMoobydeHHU!o0.

2.Yt0 Takoe c/1abblii NCKYCCTBEHHBIM UHTEJIIEKT?
¢ (CnabbIii NCKYCCTBEHHBIM MHTEJIIEKT - 3TO TIPOrpaMMa, YCTPOWCTBO WM TIPOrPAMMHO-AaIapaTHBIN KOMIUIEKC,
yMeloIljasi peliaTh TOJbKO HEKOTOPbII K/IacC UHTe//IeKTyalbHbIX 3a/au.
¢ (Cna0bbléi UCKYCCTBEHHBIM UHTEJIIEKT - 3TO Kubopr mozenu ot T-800 mo T-888.
¢ (Cabblif NCKYCCTBEHHBIN UHTEJIEKT - 3TO OZHOC/IOWHAs NCKYCCTBeHHas! HeMpOHHasI CeTb.

3.UTo Takoe CH/IbHBIN NCKYCCTBEHHBIM UHTEJITEKT?

¢ Cu/bHBIN UCKYCCTBEHHBIM MHTEJIEKT - 3TO IIpOorpamMMa, yCTPOMCTBO UM NPOrpaMMHO-aIlapaTHbIi KOMITJIEKC, 110

CBOMM HMHTEJJIEKTYaIbHBIM CIIOCOOHOCTSIM HU B UeM He YCTYIAoIasi YeI0BeKY.

¢  CuIbHBIN UCKYCCTBEHHBIN WHTEJIEKT - 3T0 KUbopr Mozenu ot T-900 u BhIie.

¢ Cu/bHBINA UCKYCCTBEHHBIN UHTEJIEKT - 3TO JTt00ast T/Iy0oKast HelpOHHaAs! CeTh, YMeIolast pelaTh 3a1aun
K/IacCU(UKaY U Perpeccuy.

4.YT0 Takoe 3KCriepTHasi cucrema?
® DKCIlepTHasl CUCTeMa - 3TO IPOrpaMMHasi CUCTeMa, TT03BOJISIOLLAst pellaTh 3a[,aul UCKYCCTBEHHOIO UHTe/UIeKTa C
TIOMOLL[bIO TIPaBUJI, CHOPMYTUPOBAHHBIX IKCIIEPTOM, COCTABISOIMX 0a3y 3HaHHUMH 0 NpeAiMeTHOM 06/1acTH.
® DJKCIepTHasi CHCTeMa - 3TO KOJIJIEKTHUB 3KCIIepPTOB B JAHHOMW NpeAIMETHOM 06/1acTy, peluaroiiyx
HHTeJIJIeKTya/IbHble 3a/lauM.
® DKCrepTHas CUCTeMa - 3TO UCKyCCTBEHHAsl MHOI'OC/I0MHas HeMPOHHAs CeTh.

5.UT0 Takoe MalliHHOe 06yueHure?
¢ MaurHHoe 0byueHue - 3TO MO/IX0/, B UCKYCCTBEHHOM MHTE/JIEKTe, OCHOBAHHBIM Ha TIOCTPOEHUH MO/ieJie
(pelaroIIUX MpaBUI) MO JAaHHBIM.
e MamHHOe 0byueHue - 3TO CCcTeMa 00yueHus TTPY TIOMOII[H WH(POPMAIIMOHHBIX U 3/IEKTPOHHBIX TEXHOJIOTHIA.
¢ MaimHHOe 0OyueHue - 3TO 1ie/ieHarpaB/ieHHOe 00 BeKTHBHOE OTPayKeHre JelCTBUTE/TbHOCTH

6.UTo Takoe aHa/nU3 AAHHBIX?
® AHanW3 IaHHBIX - 3TO U3BJIeUeHre 3aKOHOMepPHOCTel U 3HaHUM U3 JJaHHBIX.
¢ AHa/mu3 JaHHBIX - 3TO M0/X0/] B MAILIMHHOM 00yUeHUH, OCHOBAaHHBIN Ha UCIO/Ib30BaHUU ITyOOKHUX HeHPOHHBIX
ceTell.
* AHa/m3 JaHHBIX - 3TO U3BJIeUeHNe 3aKOHOMEPHOCTeH C TIOMOIIBbIO 3HaHKH, CHOPMYTMPOBAHHBIX SKCIIEPTOM.

7.4to Takoe obyuaroiijasi BbI6opKa?
¢ (OObyuatomas BbIOOPKa - 3TO HAOOp 00BEKTOB (BXO/[0B) C U3BECTHBIM /IS K&XK/]0r0 00beKTa 3HaUeHHeM OTBeTa
(BBIXOZIa, METKH, I1e/IeBOI TIepeMeHHOMN).
¢ OO6yuaroiast BIOOPKA - 3TO HAGOP 0OBEKTOB, KOTOPBIE TI0JIb30BaTe/b BEIOUPAET [I/isl CBOETO 00YUeHUsI.
e (OOyuarorras BbIOOPKa - 3T0 HAOOP 0O6BHEKTOB, KOTOPBIE UeIOBEK YaiseT U3 0a3bl aHHBIX 711 3P PEKTUBHOTO
o0yueHwusl.

8.YTo0 Takoe obyueHue C yunrenem?
* OOyuyeHUe C yuuTesieM - 3TO [IOCTPOEHKe MOZeJIH M0 [JaHHbBIM.
* OOyuyeHue C yuUuTesIeM - 3TO pellleHHe 3a/a4 C IOMOILbI0 HHTe/UIEKTYaIbHOI0 IOMOLIIHHKA.
¢ OO6yueHue C yuuTesieM - 3TO 3a/a4ya pa3bHeHsI JaHHBIX Ha FPYNITBI TIOXOKUX JPYT Ha ipyra 00beKTOB.

9.Uto Takoe oOyueHue 6e3 yunress?
* (OObyueHue He3 yunTesns - 3TO YCTAHOB/IEHHE CTPYKTYPHBIX CBOWCTB Habopa 061eKTOB. (+)
e OOyueHue 6e3 yuuTessi - 3T0 0OyueHue ueyioBeKa Wi poboTa Mojie3HbIM HaBbIKaM 6e3 UHTe/JIeKTyaIbHbIX
TIOMOIL[HHKOB.
* OO6yueHue 6e3 yunTesns - 3TO 3a/,aUa OTNpe/ieeHusI 110 aHHBIM KaTeropHa/bHbIX 3HaUeHHUH.

10.YTo Takoe KnaccupuKaLus?
1. Knaccudwukanus - 310 3agada 00ydeHUs C yUuTeneM, B KOTOPOU OTBET - 3TO HOMep KJacca.



2. Knaccudukanust - 3To 3aaua Orpeie/ieHus 10 JAHHBIM YHC/IOBBIX 3HAUEHHH.
3. Knaccudukanys - 370 3a1aua 00yueHus 6e3 yunTesisi, B KOTOPOM He0OX0IUMO pa30uTh AaHHbIe Ha IPYIITIbI
TOXOKHUX 0OBEKTOB.

11.Y9to Takoe perpeccus’?
® Perpeccus - 3T0 3a7jaua 00yueHus C yunTesieM, B KOTOPOU OTBEThI IPUHUMAIOT KOJIMYeCTBeHHbIe (UHCIOBLIE)
3HaUeHWsl.
e Perpeccus - 3T0 3a/jaua, B KOTOPOM HEOOXOJUMO Pa30UTh MHOXKECTBO OOBEKTOB Ha IPYIIITbI MOXOKUX APYT Ha
Ipyra 00beKTOB.
* Perpeccus - 3T0 337jaua 0OyueHus C yuuTesieM, B KOTOPO HeoOX0AUMO OIpeZenuTh 110 AaHHBIM HOMep Kiacca.

12.YT0 Takoe KiacTepyu3aLus’?
¢ Kiacrepusanus - 3To 3aja4ya o0yueHus 6e3 yumresisi, B KOTOPOM He0OX0AUMO pa3OUTh JaHHbIe Ha IPYIIIbI
TIOXOXKUX 0OBEKTOB.
¢ Kiacrepusaisi - 3T0 3aiaua 00y4yeHus C yuuTesneM, B KOTOPOH HeOOX0[UMO OTpeJieIUTh 0 JaHHBIM HOMep
KJ1acca.
¢ Kyacrepu3sauysi - 3T0 33/ilaua 00yueHus C yurTesieM, B KOTOPO OTBEThI TPUHUMAIOT KOJIMUeCTBEHHbIE 3HAYeHHSI.

13.YTo Takoe nepapxuuecKkas KaacTepusalus?

¢ Hepapxudeckasi KlacTepu3arys - 3T0 3ajiaua o0yueHus: 6e3 yuuTess, B KOTOPOH HeOOXOJUMO TTOCTPOUTD
repapxHio 00BEKTOB, B KOTOPO BepIIMHE COOTBETCTBYET «KJ/IaCTepP», COZIeP KAILUii BCe 00BEKThI, U Ha KaXKO0M
YPOBHe Ka)k/blii KjlacTep pa30uBaeTcst Ha [iBa Wiu OoJiee Mo/KIacTepoB.

¢ lepapxuueckasi KlaCTepU3aLys - 3TO 3a/laua KIacCU(UKALIUK, B KOTOPOUM KaXK/bIii 0ObEKT MOXKET UMETh
HeCKOJIbKO METOK.

® Hepapxuueckas KjacTepu3alus - 3TO MeTO/], pellieHUs 3a/lauk KJacTepu3aliiu C MOMOLLbI0 hepapXUU HeHPOHHBIX
ceTel.

Creymoiue BONPOCHI MPe/II0/IaraT BBO/| YKC/Ia.
OTBeT cjielyer 3anucarh B CKOOKax.

1. PocT feTeit B rpyrire AeTCKOTO cafia 33/1aeTCsl C/IeAYIOIMMY 3HaUeHUsIMU (B CM.):
118,112, 116, 114, 116, 115, 119, 111, 114,117, 118

¢ Haiigute MeraHy

¢ Haiigure HWKHUM KBapTH/Ib

¢ Haiigute BepXHMId KBapTU/Ib

2.Bec fieTeii B rpyIine AeTCKOTO Cafia 3a/1aeTcsi 3HaUeHUsIMU (B KT):
23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20
¢ Beunciure cpefiHee

® BrruncinTe HeCMeIeHHYIO OLIeHKY JUCTIePCHU s2

® Ha ocHoBe HECMELLIEHHOI‘/JI OLI€HKHU JHCTI€PCHHU BBIYMUC/INTE OL€HKY CpeHEKBAApaTUUeCKOT 0 OTK/IOHEHHS S

1. Ha TecToroti BeIOOPKE, cofepkaiiedt 2000 n300paxeHui KOTUKOB U cobauek (950 kKoTukos, 1050 cobauek),
HelpoHHasi ceTh coBepimia 202 omubKu: 76 KOTUKOB ObIM KacCU(UITMPOBaHbI Kak cobauku, a 126 cobauek —
Kak KOTHKH. CumTast IOJIOXKUTeTbHBIM — K/IacC co0auek, BEIYHUC/IUTE MeTPHUKU:

e Accuracy

e Error

e Precision
e Recall

e Fl1-mepa

OTBeT OKpyI/INTe 0 3 NMPaBU/IbHBIX LKGP Moc/e fecATUYHON TOUKU.

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)



OueHka Kputepun onieHuBaHUs
3aUTEeHO Brmonneno npasunsHO 80-100% 3amannit
He 3aYTeHO BrimonHeHo npaBuibHO MeHee 80% 3amaHuit

5.2. OnMcaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMe)XXyTOUHOH

aTTecTalyu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIEeTEHLINMI

YpoBeHsb
¢)OPMUPOBAHHOCTH | hey 0B TeTBOPHTE/IBH
KOMIIeTeHLuii o Y/AOB/IeTBOPUTETHHO XOpOIIo OTJINYHO
(uHAMKaTopa
JOCTIDKEHUS
KOMIeTeHI[UH)
He 3aYTeHO 3aYTeHO
YpoBeHb 3HaHUH B
o MuHUMaBHO obbeme, YpOBeHb 3HaHWl B
YPpOBeHb 3HaHUM HIKe o
JIOMYCTUMBI/ YPOBEHb | COOTBETCTBYIOLIEM obbeme,
3HaHus MUHMMAITBHBIX 3HaHuil. [Jomny1eHo rporpaMme COOTBETCTBYIOLL[EM
TpeboBanuii. imenu ’ ym porp yror
MHOT'0 HerpyobIx MOATOTOBKHU. rporpaMme MOATOTOBKH,
MeCTO rpy0Obie ommoKu
ommbok [MonyiieHo HeCKobKo | 6e3 ormmbok
Herpy0bIX omMboK
ITpoJeMOHCTPHPOBaHbI
[IpogemMoHCTprpOBaHbI [IpogemMoHCTprpOBaHkbI BCe
BCe OCHOBHbIE YMEHUSI.
ITpu perennu OCHOBHBIE YMEHUSI. OCHOBHBIE YMEHUSI.
PellieHbl BCe OCHOBHBIE
CTaH/|apTHBIX 337jau He | PermleHbI THIIOBBIE PeriieHs! BCe OCHOBHbBIE
IPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMU 3ajjaum C HerpyGuimn 3a7lauul C OT/|e/IbHBIMU
Ymenus y OLIMOKAMHU.
OCHOBHBIE YMEHWSI. OIIMOKaMH. HeCyIIeCTBeHHBIMH
BrinonHeHs! Bce
Vmenu mecto rpy6ble BBINoHeHs! Bce He/|0YeTaMH, BBIITOJTHEHbI
3aflaHysl B TIOJTHOM
omMbKu 3a/laHuisl, HO He B BCe 3a/laHUs1 B [TOJTHOM
06beme, HO HEKOTOpbIE
MOJIHOM 00beme obbeme
C HefloYeTaMHu
IIpu perenuun Nwmeetca IIpogemMoHCTpUpPOBaHbI
CTaHZJApPTHBIX 337lau He | MUHUMaJbHBIN Habop 0a30Bble HaBbIKU MPH IpojeMoHCTpHPOBaHbI
Hasbii TIPO/IeMOHCTPHPOBaHbI HaBbIKOB [I/Is1 pellleHHsI | pelleHuH HaBbIKU T1PU pellleHn!
= 6a30Bble HaBbIKH. CTaH/JJapTHBIX 3a/au C CTaH/IapTHBIX 3a7jau C HeCTaH/JapTHEBIX 3a7au 6e3
Vimenu MecTo rpy6bie HEKOTOPBIMU HEKOTOPBIMU o1IMO0K U HeJJoueToB
OIIMOKH He/0ueTaMHt He/0ueTaMHu
IIIkana OLI€CHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTALlUHA
OneHka YpoBeHb NOJr0TOBKH
Bce kommeTeHiMM (YacTd KOMIIeTeHLMi), Ha (¢opMUpOBaHHe KOTOPBIX HampaB/eHa
OT/INYHO JMCLUIVIMHA, CHOPMHPOBaHBI HAa YPOBHE HEe HIDKE «OT/IMYHO», NPU 3TOM XOTs Obl OfHa
KOMITeTeHIHs CQOPMHUPOBaHa Ha YPOBHE «OTIYHO»
Bce KowmmereHIM (YacTW KOMIIeTeHIMH), Ha (opMypoBaHMe KOTOPBIX HalpaB/ieHa
3a4YTeHo X0poIIo JUCLUIVIMHA, cHOPMHMPOBaHbl Ha YDOBHE He HIDKE «XOpOLIO», NpU 3TOM XOTS Obl OfHa
KOMIleTeHL{1s1 CQOPMHPOBaHa Ha YPOBHE «XODOLIO»
OB/IETEODHTEN Bce komrmeTeHIMM (YacTd KOMIIeTeHLMi), Ha ¢opMUpOBaHHe KOTOPBIX HampaB/eHa
iﬂo P [MCLUIUIMHA, COPMUPOBAHBI Ha YPOBHE He HUXKE «Y/[OBJIETBOPHUTELHO», MPH 3TOM XOTS Obl
0J1Ha KOMITeTeHL{Ms ChOpMUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTETHEHO»
He Hey/I0BJ/IETBOPUT
XoTs1 6bI 0ZJHA KOMITETeHLMs1 CHOPMHUPOBAHA Ha YPOBHE «HEY/0B/IETBOPUTEIBHO».
3a4TeHO e/IbHO




5.3 TunoBble KOHTPOJ/IbHBIE 3aJJlaHUsI WM HHbIE MaTepHa/Ibl, HE00X0/UMBbIe /ISl OI€HKHU
pe3y/IbTaToB 00yueHHs Ha MPOMEXXYTOYHOMN aTTecTaluu

5.3.1 Tunosblie 3d/1ldHMH, BbIHOCUMbI€ Ha MTIPOMEXYTOUHYH ATTE€CTALIUIO:

OuneHouHoe cpejcTBO - KOHTPO/IbHBIE BONPOCHI

3auém

Kputepun onennBanns (KoHTpoibHbIe Bonpockl - 3a4€éT)

OueHka Kputepun ouieHuBaHuis
CTyaeHT riry0OKO ¥ MPOYHO YCBOWJI BECh TIPOrPaMMHBIN MaTepHaJi, UCUepITbIBAIOIIIE,
1ocJieloBaTe/IbHO, TPaMOTHO Y JIOTUYECKM CTPOMHO ero u3jaraeT, He 3aTPYy/IHSIeTCs C OTBETOM I1pU
3auTeHo
BUZION3MEHEHUH 3a/IaHus, CBOOOTHO CIIPAB/ISIETCS C CUTYAIIMOHHBIMU 3a/IaHUSIMH, TIPABUTBHO
060CHOBBIBAET MPHHATHIE PEILIeHHs, YMEeT CaMOCTOSITe/TbHO 000611[aTh U MU3/1araTh MaTepHall.
He B oTBeTe cTyzieHTa 06HAPYKUIUCH CylleCTBeHHbIe TTPO6ebl B 3HAaHUHA OCHOBHOT'O COZIEP>KaHHUSI
3aUTe€HO | yueOHOW MPOrpaMMbl JUCLIUTUIMHGBI U / WX HEYMeHUe UCI0J/Ib30BaTh MOTyYeHHbIe 3HaHUS.

Tunosble 3aganusi (KoHTpo/sibHBIE BONPOCHI - 3a4éT) /471 OLleHKH ChopMHUPOBAaHHOCTH
kommneteHuu OTTK-9 (CriocobeH MoOHMMAaTh MPUHIMITEI pab0Thl COBPeMEHHBIX WH(POPMALMOHHBIX
TeXHOJIOTMM 1 UCII0/1b30BaTh UX 15 pPelleHus 3aiau NpodecCuoHanbHOU [esTe/TbHOCTH)

1. UTO Takoe UCKYCCTBEHHbI MHTEJIEKT?

2. Uro Takoe cabblii (criel{uanu3vpoBaHHbIN UK MPUKIIAZHOMN) UCKYCCTBEHHbBIN UHTEJIeKT?

. UTo Takoe CUILHBIN I/ICKYCCTBEHHBIﬁ UHTEJI/IeKT?

. UTo Takoe 3KcrmiepTHasi cucTeMa?

. UTo Takoe MaltMHHOE 00yUeHHe?

. Uto Takoe oOyueHHe C yunteneMm?

. Urto Takoe obyuaroiijasi Bbibopka?

3
4
5
6. UTo Takoe aHa/IuU3 JAaHHBIX?
7
8
9

. Urto Takoe obyueHue 6e3 yumnresisi?

10. YTo Takoe Knaccupukanus?

11. Yro Takoe perpeccus?

12. Yo Takoe KnacTepusays’?

13. Urto Takoe uepapxuueckas Kjiactepusanus?

6. YuedHO-MeTOfMUeCKOe U HH(}OpMaLOHHOe o0ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)




OcHOBHasi uTeparypa:

1. ABzieenko TarbsiHa BiagumupoBHa. BBesieHue B MCKYCCTBEHHbBIN UHTEIEKT U JIOTUYecKoe
niporpaMMupoBanue. [IporpammupoBanue B cpefie Visual Prolog : Yue6Hoe noco6ue / HoBocubupckuii
roCy/IapCTBeHHbBIN TeXHUUeCKHI yHUBepcuTeT; HOBOCHOMPCKUI roCyapCTBEHHBIN TejarornuecKuit
yHHMBepcuTeT. - HoBocnbupck : HoBocOHPCKUi rocyZiapCTBeHHBIN TexHUuecKuid yHuBepcutet (HI'TY),
2020. - 64 c. - BO - bakanaBpuar. - ISBN 978-5-7782-4182-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=833362&idb=0.

2. IlnaToHoB A. B. MammHHoe oOyueHue : yue6Hoe nocobue / A. B. [TnaTtoHoB. - Mockga : FOpaiir,
2022. - 85 c. - (Briciuee obpazoBanue). - URL: https://urait.ru/bcode/508804 (mata obparijeHus:
14.08.2022). - ISBN 978-5-534-15561-7 : 319.00. - Tekcr : anektpoHHbIii // OBC "FOpaiutt"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=821948&idb=0.

[oronHuTebHasE IUTEpaTypa:

1. Python u marimmHHOe 0OyueHue: KpaiiHe He0O6X0AUMOe 1ocobue 10 HoBeMIlel TipejcKa3aTeTbHOM
aHaJTUTHKe, 00si3aTesibHOe AJ1si 60siee ryOOKOro MOHUMaHUS MeTO/J0JIOTMU MallIMHHOTO 00yueHust /
Paiiika C. - Mockga : JIMK-nipecc, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=659331&idb=0.

2. Bappar Ixeiimc. [TocnenHee n3obpereHue uesioBeuecTBa: VICKyCCTBeHHBIN UHTEIEKT U KOHEL] PhbI
Homo sapiens : HayuHo-nonysipHas iutepaTypa. - Mocksa : OOO "AsnbnuHa HoH-¢ukiuH", 2016. - 304
c. - ISBN 978-5-91671-436-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=604524&idb=0.

3. OkonenoB O.I1. VcKyccTBeHHBIM MHTE/IEKT B 00pa3oBaHuy : yueOHO-MeToquueckoe rnmocobue /
OkonenoB O.I1. - Mockga : [Jupekt-Megua, 2020. - 81 c. - ISBN 978-5-4499-0570-3., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=838729&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHUeM JIHCLUITAHBI):

. JIurieH3MoOHHOE MporpamMMHoe obecrieuenue: OniepaliioHHas cuctemMa Windows.

. JIunieH3noHHOe porpamMMHoe obecrieuenue: Microsoft Office.

ITpodeccronanpHbIe 6a3bl JAHHBIX U MH(GOPMAIIMOHHBIE CITPABOYHbIE CUCTEMBI

. Poccuiickuii uHzekc HayuHoro nutrpoBanus (PVHLL), nnatgopma e-Library.ru: HauyoHaabHas

MH(OPMaIMOHHO-aHa/IUTHUEeCKasi CUCTeMa
azpec goctyna: http:/elibrary.ru/project_risc.asp

. 'APAHT. VHdopMaloOHHO-TIPaBOBOM MopTas [D/1eKTPOHHBIN pecypc].— Azipec AocTyma:
http://www.garant.ru

. CBobo/iHO pacrpocTpaHsieMoe IporpaMMHOe obecrieueHue:

. nporpammHoe obecrieuenue LibreOffice;

. nporpammHoe obecrieueHre «KoHcynbTaHTILTIOCY;

. nporpamMmmHoe obecrieueHue Paint. NET;

.

. OneKTpoHHBIe OUOTMOTEYHBIE CHCTEMBI U OMOIMOTEKH:

. OnektpoHHas bubsmoTeuHasi cucrema "Jlanb" https://e.lanbook.com/

. OnekTpoHHas 6ubnmuoTeuHas cuctema "KoHcyabTaHT cTygeHTa" http://www.studentlibrary.ru/



. OnekTpoHHas 6ubnmoTeuHas cuctema "HOpautt http://www.urait.ru/ebs

. OnekTpoHHas 6ubMMoTeuHas cuctema "Znanium" http://znanium.com/
. dyHaameHTambHas 6ubmoreka HHI'Y. — Aapec moctyma: www.lib.unn.ru/
. Catit 6ubmoTteku Ap3amacckoro pumuana HHI'Y. — Axgpec goctymna: http://lib.arz.unn.ru/

7. MaTepHua/ibHO-TeXHHYeCKoe ofecreyeHUue JUCLUIIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJeHHsl Y4yeOHbIX 3aHATHM, IpeAyCMOTPeHHBIX 00pa3oBaTenbHON
MPOrpaMMOM, OCHaAIleHbl MYJIbTUMeAUWHBIM 000pyJoBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpezicTBaMH 00yueHUsl, KOMIIbIOTePaMH.

[MTomereHyst A7IsT CaMOCTOSITeIbHOM paboThl 00YYarOILIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTebHYIO Cpesy.

IMporpamma coctaBsieHa B cooTBeTcTBUM C TpeboBaHusmu OC HHI'Y no HarpaBnienuto 44.03.05 -
[Tegaroruueckoe obpasoBaHue (€ AByMsi NPO(UISIMU [TOJTOTOBKH).

ABTop(bI): 2KecTkoBa EnieHa AnekcaHJpOBHA, KaHAUJAT (GUIOIOTUUeCKUX HayK, JOLIeHT.
3apepyromumii Kadegpoii: I'yceB IMutpuii AjleKCcaHApPOBUY, KaHAUAAT Me/laroriuecKux Hayk.

[Tporpamma o/j00peHa Ha 3acelaHuM MeTojuuecKoi Komuccuu ot 24.05.23, potokon Ne 5.
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