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1. Mecto nucuunimubl B crpykrype OIIOIT

Hucuunnuna ®TJ(.03 Beenenue B aHanu3 JaHHBIX U UCKYCCTBEHHBIA UHTEJUICKT SIBJISIETCA
(bakynbTaTUBOM B 00pa30BaTEIbHON MIPOrpaMMe.

2. Ilnanupyemble pe3yabTaTbl O0Y4YeHHMS] IO [IMCUUIJIUHE, COOTHECEHHbIe C IUIAHMPYeMbIMH
pe3yjbTaTaMH OCBOEHHSI O00pa30BaTe/bHOI NPOrpaMmMbl (KOMIETEHUMSIMU W HHIAMKATOPaAMHU
JOCTHKEHHs] KOMIIeTeHIIUii)

Dopmupyemble I[Inanupyembie pe3yJibTaThHI 00yueHHs Mo AucuuminHe | HamMeHoBaHMe OL€HOYHOI0 CpeACTBA
KOMITeTeH UM (Mony/jil0), B  COOTBETCTBMM €  HHIAMKATOPOM
(xon, comepykaHUC | MOCTHKEHUS] KOMIETEHIINH
KOMIIETEHITHH ) Hupukartop aocruskenusi | Pe3yabraThl 00yyeHust s Tekymero | s
KOMIIeTeHINH 10 JMCUUILINHE KOHTPOJIS NMPOMEKYTOYHOMI
(xon, COZIEPIKaHNE ycneBaemMocTH aTTecTaluu
WHIWKATOPA)
OIIK-9: Cnocoben OIIK-9.1: 3naem npunyunut OIIK-9.1: Hnousuoyanvroe
NOHUMAMb NPUHYUNLL | PAOOMbL COBPEMEHHBIX 3nams npunyunst pabomoi ycmHoe 3auém:
pabomoi UHDOPMAYUOHHBIX COBDEMEHHBIX UHPOPMAYUOHHBIX | cobecedosanue Koumpoavhoie
COBPEMEHHBIX mexnono2uti mexnono2uti IIpakmuueckoe 80npOCH
UHPOPMAYUOHHBIX OIIK-9.2: Ymeem OIIK-9.2: 3adanue
mexuono2uti u ocywecmenams omoop Ymemo pewsams npakmuuecxue Tecm
UCNONL306aMb UX OISl | COBPEMEHHBIX 3a0a4u ¢ NOMOWbIO
peutenus 3a0ay UHDOPMAYUOHHBIX COBDEMEHHBIX UHPOPMAYUOHHBIX
npogheccuoHanvbHoU mexHoao2ull 015 peuenus mexHoao2ull U Kiaccuguxayuu
OdessmenvHoCmMU CMAHOapmMHbIX 3404y NPOSPAMMHBIX CPEOCE
npogeccuonanvHou OIIK-9.3:
OesimenbHOCmu Braoemv nagvikamu npumenenus
OIIK-9.3: Bradeem nasvikamu |Co8peMeHHbIX UHDOPMAYUOHHBIX
UCNONBL306AHUA COBDEMEHHBIX | MEXHON02UI U KIACcCuurayuu
UHPOPMAYUOHHBIX NPOSPAMMHBIX CPEOCME OisL
mexHoao2ull 015 peuenus peluenls npaKkmuiecKux 3a0ad,
3a0a4 npogeccuoHanbHol 6 MOM YUCIe OMeUeCBEHHO20
OesimenbHoCmu npou3e00Cmea npu peueHul
3a0au nPoPeccUOHANbHO
desamenvHocmu

3. CTpykTypa u coaep:KaHue TUCHHIINHBI

3.1 TpyaoeMKOCTb JUCHUNIMHBI

3204HasA
Oo0mast Tpy10eMKOCTb, 3.€. 1
Yacos 1o yueOHOMY ILIAHY 36
B TOM 4HCIIE
ayIUTOPHBIE 3aHATHS (KOHTAKTHasi padoTa):
- 3aHATHS JEKIMOHHOI0 THIA 8
- 3AHATUS CEMHHAPCKOI0 THNA (MPAKTHYECKHeE 3aHATHS / JIa0opaTopHbIe padoThI) 8
- KCP 1
CcaMOCTOfITeJIbHasi padoTa 15
IIpoMe:kyTOUHAS] aTTeCTALUS 4
3a4éT

3.2. ConepkaHue JTUCUUIINHBI
(cmpykmypuposanroe no memam (pazoenam) ¢ yKazaHuem omeedeHH020 Ha HUX KOIu4ecmad

aKademMuyecKux 4aco8 u Uudbl Y4eOHbIX 3aHAMUlL)

HanmeHnoBaHue U KpaTkoe coaepskanue |Bcero B TOM YHCJIE
pa3aciaoB U TEM NUCITUIIIINHBI (‘iaCLI) KonTakTHas pa60Ta (pa60Ta BO B3auMojercTBuu ¢ [CaMocTosTEIbHAS
MIPETIoIaBaTeIIeM ), JaCh pabota
U3 HUX oOyuJarorierocs,




3aHaTus  |3aHATHS CEMHHAPCKOTO Bcero 4achl

JIEKIIMOHHOTO |THna  (MIPaKTHYEeCKHe

THOA 3aHATH/Tab0paTOPHBIS
paboThI), Yacel

3¢o 3¢o 3¢o 3¢o 3¢o
Tema 1. IlocraHOBKM U ipUMeEpBI 33724 5 2 0 2 3
Tema 2. Beenenue B s3p1k Python 6 0 2 2 4

Tema 3. OnucarenpHas CTAaTUCTHKA U
a3BeJOYHbBIN aHAIN3 JTaHHBIX
Tewma 4. 3agaun K1acCHPUKALUN U

%)
)
N
N
o

6 2 2 4 2
erpeccuu
Tewma 5. 3agaun oOydeHus 6e3 yuuTens 6 2 2 4 2
ATTecTarus 4
KCP 1 1
IiToro 36 8 | 8 17 15

4. YuyeOHO-MeTOANYECKOE O0ecIIeYeHHEe CAMOCTOSITeIbHOI PadoThl 00y4aromuxXcs

Nuble yueOHO-MeTOIMUECKHE MAaTepUaibl: Y 4eOHO-METOANYECKUE JOKYMEHTHI,
periiaMeHTHPYIOIINE CaMOCTOSTEIbHYIO PadoTy

azpeca JI0OCTyIa K JJOKyMEHTaM:

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

https://arz.unn.ru/pdf/Metod_all all.pdf

5. ®oHa OUEHOYHBIX CPEACTB IS TEKYyllero KOHTPOJISI YCIeBAeMOCTH H MPOMEKYTOUYHOI
aTTecTallly Mo JUCUUIINHE (MOIYJIIO0)

5.1 TunoBble 3aJlaHus, Heo0X0oauMble JJI OLeHKH pe3yJbTaToB Oﬁy‘leHl’lﬂ IIPH IMPOBECICHUU
TEKYIIEro KOHTPOJIAA YCIIEBACMOCTH ¢ YKa3aHUEM KPUTEPUEB HX OLICHUBAHUA:

5.1.1 Tunosble 3a1aHus1 (OLEHOYHOE cpeacTBO - UHaMBHUAYyaIbHOE YCTHOE co0ece0BaHme) s
oueHku cpopmupoBanHocTH komnerenuuun OIIK-9

Urto Takoe NCKYCCTBEHHBIH MHTEIIEKT?

UYro Takoe cinalsblif (CenaaTu3upOBaHHBIN WM MIPUKIIATHON) UCKYCCTBEHHBIN HHTEIUIEKT?
Uro Takoe CuIbHBIN UCKYCCTBEHHbIN UHTEIUIEKT?

Yro takoe rmybokoe oOyueHue?

Urto Takoe sKcrepTHas cucrema?

Yro Takoe MalIMHHOE 00y4YeHue?

Yro Takoe aHaIN3 JAHHBIX?

Yro Takoe oOyueHue ¢ yuurenem?

Uro Ttakoe oOydatromiast BEIOOpka?

Yro Takoe oOyueHue 6e3 yuutens?

Uro Takoe kiaccupukanms’?

Yro Takoe perpeccus’?

Urto Takoe kiactepusarus?

Yro Takoe nepapxuueckas KiacTtepuzanus?

OcHOBHBIEC OMOJIMOTEKH U IPOTPaMMHBIE CPEJICTBA IS PEILICHHs 3a/1a9 aHATN3a

JaHHBbIX U MalllUHHOI'O 06y‘ICHI/I${
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Kpurepun oueHuBanus (OneHoOYHOe cpeacTBo - UHauBuayajJbHOe YCTHOE co0ece0BaHKe)



Ouenka Kpurepuu onenuBanus
3aureH0  CTYIEHT Jai pa3BEpHYTHII OTBET HAa BCE BOMPOCHI

CryneHT OTBETHII TOJIBKO HA 4acTh BOIPOCOB MJIU J1aJl HEPA3BEPHYTHII OTBET HA BCE
BOIIPOCHI

HE 3a4TCHO

5.1.2 TunoBble 3a1aHus (OLleHOYHOE CPeACTBO - [IpakTHYeckoe 3agaHNe) I OLIEHKHU
chopmupoBannHocTu komnerenunu OITK-9

[IpakTnueckue 3a1aHus BBIIOIHAIOTCS B Buje Jupyter-HoyTOyKa U IpeCcTaBiiseT coOO0M TOKYMEHT,
COJIep KALIMI OMMCAaHNE BCEX ITANOB BBIIIOIHEHUSI PA0OTHI, KOJI, pE3yJIbTaThl U BBIBOIBI.

1. Icce “Moe J1H00UMOe TPUIIOKEHHNE, HCIOJIb3YI0IIee TEXHOJOTHI) HCKYCCTBEHHOTO
HHTeJJIeKTa”
2. lIpakTnyeckoe 3aganue “IIporpamma na Python “Yrangai uncmno”.
1. Hanucatp nporpamMmmy, KOTOpast yMeeT UrpaTh € YEJIOBEKOM B Urpy “Yragail uucio”.
ITporpamma 3arazpiBaet ciydaiiHo uuciio ot 1 no 100. Yenosek nomkeH yragars ero. s
ATOTO OH JIEIAeT HECKOJIbKO (HEe OoJiee 7) MOMBITOK, Ha3bIBasi KAKOE-TO YHCIIO B ATOM
nuanasoHe. Ha kaxiyro MONbITKY 4eloBEeKa KOMIIBIOTEP TOBOPUT, yraziaj YelOBEK WU HET, U B
cilydae, eClIM 4eJIOBEK He yrajaj, OoJible WM MEHbIIE 3aralaHHOe YUCIIO0 YHUCiIa, Ha3BaHHOTO
yenoBekoM. Hanumure takyto nporpammy. Jiist BBoga nHGopManuy 4e10BEKOM UCHOIb3yHTe
¢yukuto input(). s BeiBoga - print().
2. Peanusyiite mporpaMMy, UIparollyto B Urpy "Yragail uucio", HO YeJIOBEK U KOMIIBIOTED
MEHSIOTCS POJISIMH.

3. IllpakTuyeckoe 3aganne “Pa3Be1o4yHblii aHAJIN3 TaHHBIX .

1. HaiinuTe nHTEpEeCHbBIC TaHHbIE, C KOTOPBIMU BBl XOTHTE paboTaTh. PekoMeHaymbIe
pecypcsr: https://www.kaggle.com/datasets, https://www.kaggle.com/competitions, https://
archive.ics.uci.edu/ml/index.php. Pexomenayercs paborath ¢ TaOIMYHBIMU TaHHBIMH B
HECKOJIbKO JIECSATKOB IMPU3HAKOB (CTOJOIIOB), HECKOJBKO THICSY (CTPOK).

2. Onumwure, 4yTO MPEJCTABISAIOT U3 CeOsl 3TU JaHHBIC, KAKUE NMPU3HAKHU, TOUEMY OHH BaM
UHTEPECHBI.

3. IlpuMeHuTE K TaHHBIM MOAXOSAIINE METOJIbI OUUCTKH (OOPHOBI C BHIOpOCaMU H
MPONYIIEHHBIMU 3HAYCHUSIMH) U BU3yanuzauu. Cuenaiite BbIBODI.

4. Cnenaiite BBIBOJIBI

4. IlpaxkTyeckoe 3aganue “Pemenne 3a1a4u KiaccuGpukanuu u perpeccun’
1. Jlng naHHbIX U3 33aHUA 3 OINpeeInTe, KaKoi IpU3HAK Bbl OyJIeTe ONpeneisaTh 110
ocTasibHBIM. YTO 3T0 3a 3aja4a: Ki1accu(puKauy Wik perpeccun?
2. IloaroroBeTe naHHbBIE (OTMACIITAOMPYITE KOJINYECTBEHHBIE M OMHAPH3YHTE KaTeropuaibHbIe
MIPU3HAKH).
PazbeliTe BEIOOPKY Ha 00YUAIONIYIO U TECTOBYIO.
4. O0yuuTe HECKOJIBKO METO/I0B MALIMHHOTO 00y4eHus (He MEeHee TpeX,
Hanpumep, kNN, RandomForests, MLP). CpaBHuTE Ka4ecTBO 3TUX METOAOB Ha O0yUaromIeH u
TECTOBOW BbIOOpKaX.
5. CuenaiiTe BBIBOIBI

(O]

5. IlpakTuyeckoe 3a1anue “Penienne 3agaumn KiacTepusanum”.
1. Jlns naHHBIX U3 3a7aHus 3 chOopMyIHpYyHTE 3a/1a4y KIacTepU3allum.
2. OOy4nTe HECKOJIBKO METOJIOB KJIacTepU3aluu (HEe MEHee BYX, Harpumep, k-
means, DBSCAN). O6ssicuute Bai BeiOop. CpaBHHUTE pe3yIbTaThl padOThI ITOPUTMOB, a
TaK)Ke MOJy4YeHHbIE PE3YJIbTAaThI C pe3ysbTaTaMu pabOThl METOA0B OOYUEHHUS C yUUTENIEM U3
3agadus 4.



3. CuemaliTe BLIBOIBI

Kputepun onenuBanus (oneHo4Hoe cpeacTso - [IpakTudeckoe 3aganue)

Ouenka Kpurepuu oneHuBanus

SaUTCHO Bce npaktuueckue 3a1aHus BHITOTHEHBI B TOJTHOM 00BbeMe U B cpok. OmricaHue Bcex

OTaIlOB BBIIIOJIHCHHA SaHaHHﬁ, KO U pE3YJIbTAThI pa6OTBI MMpCACTABJICHBI IPCIIOAABATCIIIO

BrinosiHeHb! HE BCe MPAKTUYECKUE 3aJaHUsI U BBIIIOJIHEHBI HE B ITOJIHOM 00beMe
(mpencTaBlIeHO HE MOJIHOE ONKCAHKUE TANOB BBHIIIOJHEHUS 3a7jaHui, KoJ paboTaeT
HEKOPPEKTHO, Pe3yJIbTaThl pabOTHl HE MPEACTABIEHBI IPENOaBATEIIO)

HC
3a4TCHO

5.1.3 Tunosble 3a1aHus (OLleHOYHOE CPeACTBO - TecT) AJ1s1 OeHKH C(h)OPMHUPOBAHHOCTH
xkomnerenuuu OIIK-9

1. YTo Takoe HCKYCCTBEHHbIH MHTEJIEKT?
e lICcKycCTBEHHBIN MHTEIUIEKT — 3TO IPOrpaMma Wik yCTPOKWCTBO, UMUTHPYIOILEE
MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH YeI0BEeKa.
e VICKyCCTBEHHBIH MHTEUIEKT — 3TO KHOEep-MEXaHUYECKOe YCTPOICTBO, HANIOJIOBUHY —

YCJIOBCK, HAIIOJIOBUHY — MalllMHA. ITox auM — 00€eBoOE 1I1accH U3 runepciijiaBa, yrupapjsieMOe

MHUKpPOIIPOLIECCOPOM, MOJHOCTHI0 OpOHHpPOBaHHOE, 0OueHb NpouHoe. Ho cHapyxu — xuBast
YeJIoBeYecKas TKaHb: MJI0Th, KOXa, BOJIOCHI, KPOBb, BhIpAIllEHHbIE JIJIs1 KHOOPTOB.

L4 HCKYCCTBCHHBIﬁ HUHTCEIUICKT — 3TO0 UCKYCCTBCHHAsA HeﬁPOHHaﬂ CCTh, crocoOHas K 06yLIGHI/IIO u

caMOOOYYCHHIO.

2. Yto Takoe cjaadblil HCKYCCTBEHHbIH HHTE/IEKT?

e (Cnalblit HCKYCCTBEHHBIM MHTEJUIEKT - 3TO MPOrpaMma, yCTPOUCTBO MIIM POTPAMMHO-
arnmnapaTHbId KOMIUIEKC, YMEOIIAs pelaTh TOJIBKO HEKOTOPBIN KJIACC HHTEIUIEKTYaJIbHBIX
3a1a4.

e (CnaObIit HICKYCCTBEHHBIM HHTEIUIEKT - 3T0 KuOopr moaenu ot T-800 mo T-888.

e (C1a0blit HICKYCCTBEHHBIN MHTEIUIEKT - 3TO OJHOCIIONHAs UCKYCCTBEHHAs] HEHPOHHAS CETh.

3. Yto Takoe CHJIbHBIH HCKYCCTBEHHBIH HHTEJICKT?

e CubHBIN UCKYCCTBEHHBIN MHTEIUIEKT - 3TO IPOrpaMMa, YCTPOHCTBO MM MPOTrPaMMHO-
anmapaTHbIi KOMIUIEKC, 10 CBOMM MHTEIUIEKTYyalbHBIM CIIOCOOHOCTSIM HU B U€M He
YCTYTAIOIAs YETOBEKY.

e CuibHBINA UCKYCCTBEHHBIN UHTEJUIEKT - 3TO KuOopr Mozaenu ot T-900 u Bbime.

e CwIbHBINA UCKYCCTBEHHBIM MHTEIUICKT - 3TO JIF00as TiTyOoKasi HEHpOHHAs CETh, yMEIOIast
peliaTh 3a7a4u KJIacCU(PUKALUU U PErPecCuu.

4. Yto Takoe IKcnepTHaA cucremMa?
e DKCIEpTHasi CUCTEMA - 3TO IPOrpaMMHAasi CUCTEMA MO3BOJISIONIAs PEIIATh 3aa4H
MCKYCCTBEHHOI'O MHTEIIJIEKTA C MOMOIIBIO MTPaBil, CHOPMYINPOBAHHBIX HKCIIEPTOM,
COCTaBISIONIUX 0a3y 3HAHHUH O MPEIMETHON 00TaCTH.

e DKcIepTHasi CUCTEMA - 3TO KOJUIEKTUB 3KCIIEPTOB B JAHHOW MPEIMETHON 00JIaCTH, PEIIAIOIINX

HHTCJJICKTYAJIbHBIC 3a1a4H.
L4 SKCHepTHaH CHUCTCMA - 9TO UCKYCCTBCHHAA MHOI'OCIIOMHas HeﬁpOHHaﬂ CCTh.

5. YUrto Takoe MamuMHHOE 00y4YeHue?
e MammHHOE 06yquI/Ie - 9TO MMOAXO0J B UCKYCCTBCHHOM HHTCIIJICKTE, OCHOBAaHHBIN Ha
IIOCTPOEHUU MoJieel (pelaroiX MpaBmil) MO JaHHBIM.
e MammHHOe 00yUYeHHe - 3TO CUCTeMa O0YYEeHHUS TPU TTOMOIIH WH(POPMAIIMOHHBIX U



AIEKTPOHHBIX TEXHOJIOTHUH.
e MamrHHOe 00y4YeHHe - 3TO LeJIeHaNpaBIeHHOEe 00bEKTUBHOE OTPAKEHUE IEHCTBUTEIBHOCTH

6. UTto Takoe aHAJIN3 JAHHBIX?
e AHaNW3 IaHHBIX - ATO U3BJICYCHHUE 3aKOHOMEPHOCTEH U 3HAHUI U3 JaHHBIX.
e AHaJU3 IaHHBIX - ATO MOAXO B MAIIMHHOM O0yYe€HHUH, OCHOBAaHHBIM HA MCIIOJIb30BAHUH
rI1yOOKMX HEMPOHHBIX CETEH.
e AHaNW3 IaHHBIX - ATO U3BJICYCHHUE 3aKOHOMEPHOCTEH C MOMOIIBIO 3HAHUM,
c(hOpMYyJIUPOBAHHBIX IKCIIEPTOM.

7. Uto Takoe o0y4aromas BbIOOpKa?
e OOyuaromiast BBIOOpKa - 3TO HA00p 00BEKTOB (BXOAOB) C U3BECTHBIM JIJIsI KAKIOTO 00BEKTa
3HAQ4YEHHEM OTBETa (BBIXOJIAa, METKHU, 1IEJIEBOM MIEPEMEHHOMN ).
e (OOyuarorias BEIOOpKa - 3T0 HA0OP 0OBEKTOB, KOTOPBIE MOJI30BATEh BHIOUPAET JJIsi CBOETO
0o0y4eHusI.
e (OO0yuaromiast BHIOOpKa - 3T0 HA0Op 0OBEKTOB, KOTOPHIE YEIOBEK yAaIseT 13 0a3bl JAaHHBIX JUIS
3¢ hekTuBHOTO 00yUEHUSI.

8. Uto Takoe o0yueHue ¢ yunrejem?
e OOy4eHHe C YUUTEIIEM - 3TO MMOCTPOSHUE MOJIEIIH 110 JaHHBIM.
e (OOyueHHe ¢ yUHUTENIeM - 3TO PEIICHUE 3a/1a4 ¢ TOMOIIBI0 HHTEIUIEKTYaIbHOTO IIOMOIIHUKA.
e OOyyeHwHe ¢ yuyuTeleM - 3TO 3a/1a4a pa3OrueHus JaHHBIX Ha TPYMIBI MOX0XKUX JPYT Ha ApyTa
00BEKTOB.

9. Yto Takoe o0y4eHue 06e3 yunreys?
e (OOyueHue 6e3 yuuTess - 3T0 yCTaHOBJIEHHUE CTPYKTYPHBIX CBOMCTB HAOOpa 00BEKTOB.
e (OOyuenwue 6e3 yuuresns - 370 00yueHHe YeJI0BeKa WK poboTa MoJIe3HbIM HaBbIKaM 0e3
UHTEJICKTYaJIbHBIX TOMOIIIHUKOB.
e (OOyueHnue 6e3 yuuTess - 3TO 3ajjaya ONpeeNeHHs 10 JaHHBIM KaTeropHualbHbIX 3HAUE€HUH.

10. Yro Takoe kinaccupuranus?
o Kraccudukamus - 3To 3a/1a4a 00y4eHHsI C yUUTEIEeM, B KOTOPOM OTBET - TO HOMEp KJiacca.
o Krnaccudukamms - 3To 3a/1a4a ONpeIeICHUs M0 JaHHBIM YHCIOBBIX 3HAYCHU.
e Kitaccudukanus - 3To 3a1a4a 00yueHus: 6e3 yuuresns, B KOTOpOid He0OX0AMMO pa3OUTh JTaHHbIE
Ha TPYIIHI TOX0XUX 00BEKTOB.

11. Yto Takoe perpeccusi?
e Perpeccus - 310 3a/1a4a 0OYUYCHHSI C yIUTEIIEM, B KOTOPOU OTBETHI IPHHUMAIOT
KOJIMYECTBEHHBIE (YUCIIOBBIC) 3HAYCHUSI.
e Perpeccus - 910 33/1a4a, B KOTOPO HEOOXOIMMO pa3OUTh MHOKECTBO OOBEKTOB Ha TPYIIIIBI
MOXOKUX JIPYT Ha Ipyra 0ObEKTOB.
e Perpeccus - 310 3a1a4a 00y4YeHHSI C yUUTENIEM, B KOTOPO HEOOXOIMMO OMPEEIUTD IO
JTaHHBIM HOMEp KJacca.

12. Yto Takoe kaacrepusanus’?
e Kitactepuzanus - 3T0 3a1a4a o0yueHHs 0e3 yuuTesns, B KOTOpoil He00X0AUMO pa3OUTh TaHHbIE
Ha TPYIIIbI TOX0XKUX 00BEKTOB.
e Knacrepuzanus - 3To 3a/1a4a OOYUYECHHsI C yUUTENIEM, B KOTOPO HEOOXOIUMO OMPEIEIUTD IO
JaHHBIM HOMED Kiiacca.
e Kiacrepu3zanus - 370 3a/1a4a 00y4eHUs C YUUTEIIEM, B KOTOPOI OTBETHI IPUHUMAIOT
KOJINYCCTBCHHBIC 3HAUYCHU .



13. YUrto Takoe nepapxuueckasi Kjiacrepuzanus?

e lepapxuueckasi KJlacTepu3alus - 3T0 3a7a4a o0yueHus: 6e3 yuuress, B KOTOpoi HeoOX0AMMO
MIOCTPOUTH UEPAPXUIO OOBEKTOB, B KOTOPOW BEPIIMHE COOTBETCTBYET «KJIACTEP), COJEPKALIHIMA
BCE OOBEKTHI, M Ha KAXXJIOM YPOBHE KaX/Ibli KjlacTep pa3ouBaeTcs Ha JBa Wiu bosee
MOJIKJIACTEPOB.

e Uepapxuueckas KiacTepusaius - 3TO 3ajiaya KiacCu(UKaIuu, B KOTOPOH KaK/IbIil 00BEKT
MO’KET UMETh HECKOJIBKO METOK.

e lepapxuueckas KJacTepU3aLys - 3TO METO PELICHHUS 3a/1a4M KJIACTEPU3ALMH C TIOMOLIBIO
uepapXuu HEHPOHHBIX CETEH.

Caenyronue BOpoChI MPeaNnoJiaraloT BBOJA YMCJIA.
OTBer creqyeT 3anucaTh B CKOOKaXx.
14. Poct nereii B rpymnme 1eTcKOro cajaa 3agaercs cjaelyHIUMU 3HAYeHUsIMHU (B CM.):
118,112,116, 114, 116, 115,119, 111, 114, 117, 118
e Haiinure meauany ()
e Haiinure HIOKHUN KBapTUIIb ()
e Haiinure BepXxHuil KBapTHIIb ()

15. Bec aereii B rpynme 1eTCKOro caja 3a/1aeTcsi 3HAa4YeHUAMH (B KI):
23,23, 18, 18, 20, 19, 20, 17, 22, 20, 20
e Bruucnure cpennee ()
e BpluncianTe HECMEIIEHHYIO OLIEHKY aucnepcuu s2 ()
e Ha ocHOBE HECMELICHHOM OLIEHKH JUCIEPCUU BBIUNCIUTE OLICHKY CPEIHEKBAIPAaTHUECKOTIO
OTKJIOHEHHS S ()

16. Ha TtectoBoii BbIOOpKe, cogepskameii 2000 nzo0paxenuii KOTUKOB M codauyek (950 koTuKOB,
1050 codauek), HeilipoHHas1 ceTh coBepmmIa 202 ommOKku: 76 KOTUKOB ObLIN
KJIaccuGpUIUPOBaHbI KaK co0auku, a 126 codauek — kak KOTHKH. CUNTAS MOJT0KUTEJIbHBIM —
KJ1acc co0auyeK, BBIYMCINTE METPUKH:

e Accuracy ()
Error ()
Precision ()
Recall ()
Fl-mepa ()

OTBeT OKpyTaUTE A0 3 MPABWIBHBIX MUQP MOCTE ASCITUIHON TOUKH.

Kpurtepun ouennBanus (oneHo4Hoe cpeacrso - Tecr)

Onenka Kpurtepun ouennBanus
3a4TEHO 80-100 % mpaBHIbHBIX OTBETOB
HE 3a4TEHO 0-79 % npaBUIIBHBIX OTBETOB




5.2. Onucanue MKaJd OLEHUBAHHUS Pe3YyJbTATOB 00yYeHHs 10 IMCHUIJIMHE PU TPOMEKYTOYHOM

aTrrecralnumn

IlIxana oneHUBaAHNUA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIIM I

YpoBenb
CHOPMUPOBAHHOCTH | hev/iop1eTBOPHTEILH
KoMIeTeHuii o YAOBJIETBOPUTEILHO XOpo1Io OTJIMYHO
(MHAMKaTOpa
JOCTHKEHUS
KOMIIeTeHIIUii)
He 3aYTEHO 3a4TEHO
YpoBeHb 3HaHUi B
o MuHuManbHO o0Beme, YpoBeHb 3HaHUH B
YpoBeHb 3HaHUH HUXKE o
JIOIYCTUMBIH YPOBEHb | COOTBETCTBYIOIIEM o0Beme,
3HaHus MHHHMAIBHLIX 3HaHuil. JomymieHo porpamMmme COOTBETCTBYIOIIEM
TpeboBaHuid. Mimenu ’ y porp 4
MHOI'O HerbeIX IOATOTOBKH. nporpaMme 1noAroToBKH,
MECTO TpyOble OIHOKH
ommnooK JonymieHo Heckonmpko | 6e3 ommOoK
HEerpyObIX OMHO0K
IIponemMoHCTpHUpPOBaHEL
[IponemoHCTpUpOBaHEI IIponemoHcTpUpOBaHbI BCE
BCE OCHOBHBIE YMEHHSI.
IMpu pemennn OCHOBHBIE YMEHHSI. OCHOBHBIE YMEHHSI.
Periens! Bce OCHOBHBIE
CTaHIapTHBIX 3a/1a4 HE Pemens! TunoBsIe Permens! Bce OCHOBHBIE
MIPOJIEMOHCTPHPOBAHEI 3a7a49d ¢ HerpyObIMH 381a4H C HerpyOLIMK 3a1a4u C OTACITbHBIMH
Ymenus P prp py omHnOKaMH.
OCHOBHBIE YMEHHSI. OLIMOKAMHL. HECYIIeCTBEHHBIMH
Beimonnensl Bce
Vmenn mecto rpyOble BemonHeHs! Bce HEJJ0YeTaMH, BHIIIOITHEHBI
3a7aHus B IOJTHOM
OLIHOKH 3a7aHus, HO HE B BCE 33/IaHUS B TIOJTHOM
o0beMe, HO HEKOTOphIE
HIOJTHOM 00beMe obbeme
C HeJloYeTaMu
[Ipu pemenuu Hmeercs IIponeMoHCTpUpOBaHbI
CTaHJapTHEIX 33734 HE MHMHHMaJbHBIN HAabOP 6a30Bble HaBBIKH MPH ITpoaeMOHCTpUPOBaHBI
Habbicu IIPOJIEMOHCTPUPOBAHBI HABBIKOB Ul PEUICHNUs | PEIIECHUU HAaBBIKH NPU PELLIECHUN
— 6a30BbIe HABBIKH. CTaHJIAPTHBIX 3a/]a4 C CTaHJApTHBIX 3a]a4 C HECTaHJapTHBIX 33/1a4 0e3
Hmenu mecto rpy0Osie HEKOTOPBIMU HEKOTOPBIMH omMOOK U HEIOYETOB
OLTHOKH HEJI0YeTaMH HeJl09eTaMHI
IIkana oueHUBaAHUSA IPH NPOMEKYTOYHOM aTTEeCTALMHU
Ouenka YpoBeHb NOATOTOBKH
Bce kommereHimMu (4acTM KOMIETEHLHWH), Ha (OPMUpPOBaHHME KOTOPBIX HaIpaBjieHa
OTJIMYHO JUCHUILUINHA, C(OPMUPOBAaHBI HAa YPOBHE HE HIDKE «OTIMYHO», MPH 3TOM XOTS OBl OIHA
KOMIETEHIMs C(QOPMUPOBAHA HA YPOBHE «OTINUHO»
Bce kommereHnmMm (4acTW KOMIIETEHIMWH), Ha (OpPMHUpOBaHME KOTOPBIX HaIpaBieHa
3a4TeHO X0pouIo JUCHUIUINHA, CHOPMHUPOBAHBI Ha ypPOBHE HE HIDKE «XOpPOLIO», HPH 3TOM XOTS OBl OJHA
KOMIIETeHIUs cHOPMHUPOBAHA HA YPOBHE «XOPOILIO)
1OBJIETBOPHTE Bce kommereHuMM (YacTM KOMIIETEHILMH), Ha (OPMHUPOBAHHME KOTOPBIX HalpaBieHa
ZHO P JUCIUILINHA, ¢()OPMHUPOBAHEI HA YPOBHE HE HIDKE «yIOBIECTBOPUTEIBHO», IPH ITOM XOTS OBI
0JIHa KOMIIETEHIUsI COPMHUPOBAHA HA YPOBHE «YAOBIECTBOPUTEIHHO
ne HEYROBIACTBOPHT |~ \ra Gu1 OJTHa KOMITETEHIUs c(OPMHUPOBAHA HA YPOBHE «HEYOBICTBOPUTEIBHOY
3a4TEeHO €JbHO PMHD yp Y P )

5.3 TunoBble KOHTPOJIbHBIE 32/IAaHUSI MM MHbIE MATEPHUAJIbI, He00X0AMMBbI€ J1JIsl OLEHKH
pe3yJbTaTOB 00yUYeHHs HA IPOMEKYTOYHOI aTTeCTAlMU

5.3.1 TunoBsble 3aJaHNs, BBIHOCUMbIE HA IPOMEKYTOUHYIO ATTECTALNIO:
Ouenounoe cpeactso - KoHTpoibHBIE BONPOCHI
3auém

Kpurepun ouenuBanusi (KoHTpobHbIE BOPOCHI - 3a4€T)



Ouenka Kpurepun oueHuBanust
3aureH0  CTyJeHT Jasl pa3BepHYTHIM OTBET HA BCE BOIPOCHI.

CryneHT OTBETHII TOJIBKO HA 4acTh BOIIPOCOB MJI J1ajl HEPA3BEPHYTHIM OTBET HA BCE
BOIIPOCHI.

HE 3a4TCHO

Tunosbie 3a1anus (KoHTpoJbHbIe BONpPochl - 3a4€T) 1J151 OLleHKU ¢(hOPMHUPOBAHHOCTH
kommneTenuu OIIK-9 (CriocobeH moHMMaTh NPUHIUIIBI PA0OTH COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTHI M UCTIOJIb30BATh UX ISl PEIICHUS 3a/1a4 MPO(PECCHOHAITBHOM IeITEIHHOCTH )

Yo TaKoe UCKYCCTBEHHBIN MHTEIIEKT?

Yro Takoe cnalblif (Cnenuaau3upoBaHHbIN WK MIPUKIIAJHON) UCKYCCTBEHHbIN UHTEIUIEKT?
Yro Takoe CHIIbHBIN UCKYCCTBEHHBIM NHTEIUIEKT?
Yro Takoe sKkcriepTHas cucrema’?

Yro Takoe MalIMHHOE 00y4YeHHe?

Y10 TaKkoe aHaIN3 JaHHBIX?

Yro Ttakoe oOyueHue ¢ yuurenem?

Yro takoe oOyuatromasi BbIOopka?

9. Yto Takoe oOyuyeHue 6e3 yunurens?

10. Uro Takoe kiaccudpukanms’?

11. Yro Takoe perpeccus’?

12. Urto Takoe kiactepusamus?

13. Yro Takoe nepapxuueckas Kjiactepuzanus?

PN R DD

6. YueOHO-MeTOoqMYecKOe U MH(OPMALIMOHHOE o0ecnedeHne JUCHUIIIMHBI (MOIYJIA)

OcHoBHas nuTepaTypa:

1. Cmonun /1. B. BBenenue B MCKYCCTBEHHBIM WHTEIUIEKT: KOHCTIEKT jiekuuii / Cmonun . B. - 2-e u3n.,
nepepad. - Mocksa : DUSMATIIUT, 2007. - 264 c. - bubnuorp.: JoCTyHa B KAPTOUKE KHUTH, HA CaliTe
OBC Jlans. - Kanra u3 komwteknun @U3MATIIUT - Marematuka. - ISBN 978-5-9221-0862-1., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665793 &idb=0.

2. Boponuna B. B. Teopus u npakTika MammmHHOTO 00y4deHus : yaeOHoe nmocodue / Boponuna B. B. -
VYabsiHOBCK @ YAI'TY, 2017. - 290 c. - bubnuorp.: gocTymnHa B KapTouke KHUTH, Ha caiite DbC Jlanb. -
Kaura u3 xommeknuun Yiul'TY - Uadgopmaruka. - ISBN 978-5-9795-1712-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=750984&idb=0.

JlononHUTENBHAS INTEPATYpPA:

1. bacanun [1aBen mutrpueBuy. Moaenu u METOAbI HHTEIUIEKTYaIbHON MOAACP/KKU MPOLECCOB
MIPUHATHUS PEIICHHH : yueOHO-MeToanueckoe mocoowue / I1. . bacanun, K. B. be3pyk, M. B. Panaera ;
HHI'Y um. H. U. Jlo6aueBckoro. - Hmwkuuiit Hoeropog : Mza-sBo HHI'Y, 2018. - 134 c. - Tekcr :
ANEeKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=822376&idb=0.

[TporpammHoe obecnieueHue u MIHTepHET-pecypcehl (B COOTBETCTBUH € COJEPKAHUEM JUCLIUITIIMHBI):

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. MaTtepuajibHO-TeXHUYECKOE olecriedeHne TUCHUITHHBI (MOIYJIs)

VY4yeOHble ayAMTOPUM AJs TPOBENEHHs YYeOHBIX 3aHATUH, NPETyCMOTPEHHBIX 00pa30BaTENbHOM
IIPOrpaMMOii, OCHAIIeHbl MYJbTUMEIUIHBIM 000pYyI0BaHUEM (MPOEKTOP, AKpaH), TEXHUYECKUMU
CpeAcTBaMU 00y4eHUs, KOMIIBIOTEpaMH.

[Tomerenust st CaMOCTOSITEIBLHON pabOTHl 00YYarOIIUXCs OCHAIIEHBI KOMIBIOTEPHON TEXHHKOH C
BO3MOKHOCTBIO MOAKIIOYEHHs K ceTh "HHTepHeTr" u oOecrmeyeHbl IOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BATEIHLHYIO CPEY.

[Tporpamma coctaBieHa B coorBercTBUH ¢ TpeboBanusasmMu OC HHI'Y mo nampasnenuto 44.03.01 -
[Temarormueckoe obpa3oBaHue.

ABTop(sl): 3om0Thix Hukomnait FOpbeBud, 10KTOp (GU3NKO-MAaTEMAaTUUECKUX HAYK, JOLEHT.
3aseayroumii kapeapoii: 3omoreix Hukomnait FOpbeBuy, n1okTop pr3nko-MaTeMaTHUECKUX HAYK.

[IporpamMma onobpeHa Ha 3aceJaHuU METOANUYECKON Komuccuu rmpotokoi Ne 5 ot 24.05.2023
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