MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOU ®EJIEPALIMNA

®denepanbHOe rOCy1apCTBEHHOE ABTOHOMHOE
o0pa3oBaTe/ibHOE YUpe:KIeHUe BbICIIEro 00pa3oBaHus
«HaunonaabHblil uccaenoBaTelbcKkuii Huaxeropoackuii rocy1apcTBeHHbIil YHUBEPCUTET
um. H.U. Jlo6aueBckoro»

HNHcTuTYyT OMOIOTHH U OMOMETUITUHBI
(bpakynbTeT / MIHCTUTYT / hrnnan)

YTBEPXIEHO

pewenreM Yuenoro copeta HHI'Y
MIPOTOKOJI OT

«31» mas 2023 1. Ne 6

Pa6Gouasi nporpaMmma quCUMILTHHBI

BBenenue B aHATU3 TAHHBIX H
HCKYCCTBEHHbIIl HHTEJLUIEKT
(HaumeHnoB8anue OUCYUNTUHBL (MOOYI))

VYpoBeHb BbIcIIEro o0pa3zoBaHUs
OakanmaBpuaT
(OakanaBpuar / Maructpatypa / CrieluainuTeT)

Hanpasiienue moaroToBKy / CIeHaIbLHOCTD
05.03.06 3Konorvs 1 NpUpPoAONosib30BaHme
(VKkazvieaemcs KOO U HAUMEHOBAHUe HANPABIeHUs NOO20MOBKY / CheyualbHOCmL)

Hamnpasiennocts 00pa3oBaTeIbHON POTPaMMBI
JKoJiorus

(ykazvieaemcs npoghuns / mazucmepckas npoepamma / cneyuanusayus)

dopma 00yueHust
OuHas
(ounas / ouno-3aounas / 3a04Hast)

Hwxnuit HoBropon

2023 rox Hayaga MOArOTOBKH



1. Mecto nucnuminnabl B crpykrype OITOII

Ne MecTo IUCHUNIMHBI B y4€0HOM CranaapTHBI TEKCT AJ151 AaBTOMATHYECKOT0
Bapu iaHe o0pa3oBaTebHOI

aHTa

NMPOrpaMMbl

3anoJiHeHus1 B KOHcTpykTOope PII{

3 OT/I. dakyabTaTUBBI

Hucuunnuna @T/].03 Beeoenue 6 ananuz OAHHLIX U
UCKYCCMBEHHbII UHmeieKkm SBIseTcs (aKyaTbTaTHBOM
B OOII HanpapyieHHUs] DKOJIOTHsI H MPHPOIOTNO0JIb30BAHH

2. Tlmanupyemble pe3yabTaThl 00y4eHUsI MO JUCHUIJINHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJibTaTaMU OCBOEHHsI 00pPa30BaTeIbHOIl MPOrpaMMsbl (KOMIETEHIIUSIMU U MHANKATOPaAMH
AOCTHKEHUS] KOMIIeTeHIHii)

®opmupyembie | [l1anupyemble pe3yJabTaThl 00y4YeHHs 0 JUCIUTLIMHE
KOMIETeHIUH | (MOIYJIK0), B COOTBETCTBHH C HHIHKATOPOM JOCTHKEHUSI

(xom, KOMIeTeHIINH Haumenosan

coJiep KaHue HNuankarop ne
KOMIIETEHIINH) AOCTHIKEHMS Pe3y.1bTaThl 0ByueHms OLICHOYHOI'0
KOMIEeTeHIHH cpencTBa
MO TUCHUIIAHE
(xom, comepxaHue
WHJIMKATOPa)

OIIK-7. Cnocoben
MTOHUMATh
TIPUHITUITEI PabOTHI
COBPEMEHHBIX
HH(POPMALMOHHBIX
TEXHOJIOTUH U
HCTIONB30BaTh HX
JUTSL PEIICHUS 33124
npodheCcCHOHATBHOM
JIESITeIbHOCTH

OIIK-7.1 3naer:

- IPUHIIMTIBI aHATTU3a
uH(popMannK, OCHOBHBIC
CHpaBO‘IHLIe CHUCTCMBI,
po¢eCCHOHATBHBIC
0a3bl JaHHBIX

3Haet coBpeMeHHbIe nHpopmanuonueie | CobecemoBaHu
TEXHOJIOTUH U KJIacCU(UKAIUIO e
MMpOorpaMMHBIX CPEACTB U BO3MOKHOCTHU
WX IPUMEHEHHUS IS peIICHUS
MPAKTUYCCKUX 3aaa4, B TOM YHCJIC
OTEUYECTBEHHOT'O MTPOU3BOJICTBA MPHU
pemeHnn 3a71a4d poQecCuOHaTBHOMI
JESTEIbHOCTH.

Tect

YMeer pemars NpakTUHYECKHE 3a/1a4u ¢
ITOMOIIBIO COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTUN U
KJIacCU(UKALIUU TIPOTPAMMHBIX CPECTB.

HmMeer npakTHYECKUI ONBIT IPUMEHEHUS
COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHI U KilacCupUKaluu
IIPOrpaMMHBIX CPEICTB Il pELICHUS
MIPAaKTUYECKHX 3a/1a4, B TOM YUCIIE
OTEYECTBEHHOI'0 IIPOU3BOJICTBA IIPU
pelIeHnH 3a1a4d Mpo(eCcCHOHANTBHOM
JIeATEIbHOCTH.




CITMCKOB

YMeeT npuMeHSTh COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTHH U
POTPaMMHBIE CPEACTBA, B TOM YHCIIE
0TEYECTBEHHOI'O MPOU3BO/ICTBA, IPU
peneHnn 3a7a4d mpoQecCHOHATBHOM
JeSITebHOCTH

HmMeer npakTHYECKUI ONBIT IPUMEHEHUS
COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHI U IPOrpPaMMHBIX CPEJICTB, B
TOM YHCJIE OT€YECTBEHHOTO
IIPOU3BOJICTBA, IIPU PELICHUH 3a/1a4

PO eCCHOHATBHON JeATENHHOCTH

OIIK-7.2 Ymeer: 3HaeT MOpsAI0K MMOKMCKA U aHaIHu3a [TpakTuyeckoe
- MCHOJIB30BATh TEXHUYECKOM TOKYMEHTAIIUH 110 3aaHUE
COBPEMCHHbBIC
KCII0JIb30BAHUIO ITPOTPAMMHOTO
HHPOPMALNOHHBIE
TeXHOJIOTHH 1A CpEeICTBa, BBIOOpA M MCIIOIb30BAHUS
CaMOpa3sBHUTHs U HEOOXOIUMBIX ()YHKITHI MPOTPaAMMHBIX
pOECCHOHANBHOM CPEJCTB JJIsl PEIICHUS] KOHKPETHOM
JCATCIBHOCTH U 3a7a4U.
JIEJIOBOTO OOIIIEHUS
YMeeT HaxOoIUTh U AHAJIM3UPOBATH
TEXHUYECKYIO IOKYMEHTALIMIO 110
UCII0JIb30BAaHUIO POIPAMMHOTO
CpEeICTBA, BBIOUPATH U UCTIOIB30BATh
HeoOXxouMble (PYHKIIUU TPOTPaMMHBIX
CPEACTB JUIsl PELICHUS] KOHKPETHOMN
3a1auu
Hmeer npakTH4eCKUi ONBIT IOMCKA U
aHaJIM3a TEXHUYECKON JOKYMEHTALIUH 110
KCIIOJIb30BAHUIO ITPOTPAMMHOTO
CpEeICTBa, BBIOOPA M UCIIOIb30BAHHUS
HEOOXOUMBIX (PYHKIIMH IIPOTPAMMHBIX
CPEACTB JIJIsl PEIICHUS] KOHKPETHOMN
3a1auu
OIIK-7.3 Bruageer: 3Haet coBpeMeHHbIe HH(MopManmoHHble | [IpakTuueckoe
- KyIpTypon TEXHOJIOTUH U IPOTPAMMHBIE CPEZCTBA, | 3a/1aHUE
oubnmorpaduaeckux
N B TOM YHCJI€ OT€YECTBEHHOTO
HCCJICAOBAHUU U
bopmupoBans MPOU3BOACTBA, IIPU PEUICHUHU 3a7a4
oubmorpaduaeckux poecCHOHANBEHOM e TENbHOCTH

3. CTpyKTypa U coepxaHue JUCUUILITHHBI

3.1. TpynoeMKoCTb JUCUMIIJIMHBI

Ounas ¢popma o0yueHus1

O0umas Tpy10eMKOCTh

1 3ET

Yacos 1o y4eOHOMY IIaHY

36

B TOM YHCJ]IE




ayIMTOPHBIE 3aHATHS (KOHTAKTHAs padoTa):
- 3aHATHA JIEKIMOHHOI0 THIIA 8
- 3aHATHA CEMHUHAPCKOI0 THUIIA
- Tekyuii KoHTpoJb (KCP)

camMocTosiTe/IbHAas pabora 19

[IpomexyTouHAsl aTTeCTALMSA — 324eT

3.2. Conepxxanue TMCUUNINHBI

B toM uucne
KonrakTHas padora (padora Bo | Cam
B3aMMO/IeliCTBUM C 0CcTO
npenojaaBareiieM), yacbl. 13 Hux | siten
bHasl
Bcero pabo
HaumeHoBaHMe M KpaTKoe coJepKaHue 3auar | 3auar Ta
(4acel) | 3augTHs
pa3/1eJioB M TeM JHCHUTLIMHbI ust ust 00y4
JIEKIUOHH Bceer
ceMHH | j1adop o1
oro 0
apCKo | aTOpH eroc
THNA
ro oro A,
THIA | THNOA yac
bl
Oun | Oun
Ounas Ounas Ounas | Oynas
ast ast
1. ITocTaHOBKH M IPUMEPHI 3a/1a4 2 4
2. Beenenue B 51361k Python 2 4
3. OnucaTenpHasi CTaTUCTUKA M pa3BEIOYHBIH 9 9 4
aHaJIN3 TaHHBIX
4. 3apaun Ki1accu(UKAMKU U PETPECCUU 2 2 4
5. 3ajgaun 00ydyeHus1 O€3 yuuTens 2 2 4
Hroro 36 8 8 20

3aHATHSI CEMUHAPCKOTO TUIIA OPTaHU3YIOTCS, B TOM YHciie B popMe MPAKTUYECKON MOATOTOBKH.
[TpakTHyeckas MOArOTOBKA HampaBieHa Ha (OPMHUPOBAHUE U Pa3BUTHE 3HAHUHN, YMEHHUI U HABBIKOB

NPUMEHEHHUsSI COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTMHA, B TOM YHCIIE OTEYECTBEHHOIO
MIPOM3BO/JICTBA, MPU PEUICHUH 3a/1a4 MPOPECCUOHANTBHON JAEITETbHOCTH.

TeKyIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTU PCAIU3YCTCA B (bopMe CO6CC€IIOBaHI/I$I, TCCTUPOBAHUA U
MPaKTUYCCKUX 3aJaHuM.

[IpomesxyTouHas arTecTanus IPOXOIUT B TPAIUIIMOHHOM Gopme (3auerT).
4. YueOHO-MeTOANYeCKOe o0ecneYeHrne CaMOCTOAATeIbHOI padoThl 00y4aromuxcst

CamocrosiTennpHas paboTa CTyA€HTa MPU W3YYECHUW TUCHUILINHBI «BBeaeHue B aHAMM3 JaHHBIX U
HWCKYCCTBEHHBI HWHTEIJIEKT» BKIIIOYAET BBINOJHEHUE MPAKTUYECKUX 3aJaHUM TOJ KOHTPOJIEM
MPEINOJaBaTENs U MOATOTOBKY K 3a4ETYy.

4




KOHTpOJ’IBHBIG U TECTOBBIC BOIIPOCHI, MPAKTHYCCKUC 3adaHUA JId MNPOBCACHUSA TCKYIHIECTO KOHTPOJIA U

HpOMe)ICYTOqHOﬁ aTTeCTalluy 110 UTOraM OCBOCHUA JUCHUIIIMHBI IPUBCACHLI B II. 5.2.

S. @OoH/T OLIEHOYHBIX CPEJICTB /I MPOMEKYTOYHOM ATTECTANMH 10 TUCHUTIHHE (MOIYJII0),
BKJIFOYAIOIINN:
5.1. Onucanue MKaJ OLeHUBAHUS Pe3yJbTATOB 00yUEeHHS 10 JUCHHUIIIIMHE
YpoBeHb Illkana oueHnBanusi CGOPMUPOBAHHOCTH KOMII€TEHIUIA
copmupoBann Hey/J10BJIe OBJICTB
(boprup ya YA O0YeHb NpeBoCXo
0oCTH IJ10X0 TBOPHUTEJI | OPUTEJIbH XOpo1Io OTJINYHO
. XOpOo1Io JAHO
KOMIIeTeH I bHO 0
(MHaUKATOpA
AOCTHKEHUSI He 3auteno 3auTeHo
KOMIIeTEeHIIM )
OtcyrcTB
W€ 3HAaHUU
TEOPETUYE YpoBeHb
P YpoBeHb poset
CKOTO YpoBeHb Munuman . 3HaHWUH B YpoBeHb
N 3HAHUU B . YpoBeHb
Marepuaia | 3HaHUU bHO obbeme, 3HaHUU B .
o0BeMeE, 3HaHUI B
. HIKE JIOIyCTUM COOTBETCTB | 0ObeMe,
N COOTBETCTB obbeme,
HeBo3moxx | MUHUMANB | BIid YIOIIEM COOTBETCT
YIOIIEM MPEBBIIIA
HOCTb HBIX YPOBEHb mnporpamme | BYIOLIEM
3HaHus N porpaMmme I0IIIEM
OLICHUTh TpeOOBaHM | 3HAHUHU. MOATOTOBKU | IIPOTrpamMm
. MOATOTOBKHU nporpamm
IIOJIHOTY . Umenu | Jlonymen TonymeHo . Jonymieno | e
3HAHUU MECTO 0 MHOTO : Y HECKOJIBKO | TOATOTOBK Y
HECKOJIbKO MOJATOTOBK
BCJIEJCTBH | IpyObIe HEerpyObIX HecylecTe | U, 6e3
HerpyObIX u.
€ OTKaza OIIHUOKH. OIMOKH. HHBIX OIHOOK.
OIHO0K
o0yuarolg 91115 () 3
erocs oT
OTBETA




[TIponemonc [Iponemon
[Iponemon | tpupoBansl | [IponemMoHC | cTpupoBaH
OTCVICTE CTPUPOBAH | BCE TPUPOBaHBI | bI BCE [Iponemon
e yr [Ipn Bl OCHOBHBIE BCE OCHOBHBIE€ | CTPUPOBAH
pEelIEHUN | OCHOBHBIC | YMEHHS. OCHOBHBIE YMEHUS, bl BCE
MHUHHMAJIb
HAIX CTaHJApTH | YMEHHUS. Pemrensr YMEHHUS. peuIeHBI OCHOBHBIE
- bIX 33/1a4 | Pemensl BCE Pemenst BCE YMEHUS,
M ) HE TUIIOBBIE | OCHOBHBIE BCE OCHOBHBIE | PEIICHBI
HeBo3mox
HOCTE MPOJIEMOH | 3aJa4H C 3a/1a4uu ¢ OCHOBHBIE 3a/1a4u ¢ BCE
CTPUPOBAH | HETPYOBIM | HETPYOBIMU | 33Ja4H. OTJIEJIbHBI | OCHOBHBIE
YmeHus OLICHUTH
bl u omuOKkaMu. | BeimonHen | mu 3a/1auu.
HaJau4yue
— OCHOBHBIE | omnOKamu | BeimomHeH | bl Bce HecylecT | Beinmonanen
zzdnez[cmn YMEHUSI. . bI BCE 3a/laHusl, B | BEHHBIM bl BCE
e oTKa3a Nmenn BelnionHeH | 3a1aHus, B | IOJIHOM HeJoueTa | 3a/1aHusl, B
MECTO bl BCE MIOJIHOM obbeme, HO | MH, MIOJTHOM
o0yuarolg
erocs OT rpyobie 3a/1aHusl, o0BbeMe, HO | HEKOTOPbIE | BBIMIOJIHEH | 0ObeMe
oTBOTA OIUOKH. | HO HE B HEKOTOpBIE | C Bl BCE 0e3
MIOJIHOM c HEJ0OUYETaMHU | 3a/IaHUsI B | HEJI0YETOB
o0Beme. HEJ0YeTaMU MIOJIHOM
o0beMe.
OtcytcTB
ne [Ipu HNmeercs
BJIQJICHUSI | pEUICHUU | MUHUMAaJb [Iponemon
o [Iponemonc
Marepuan | CTaHJapTH | HbIA IPHOOBAHLL [Iponemonc | crpuposan | [Ipogemon
OM. bIX 33714 | HaOop 61;).3(1;)BBIC TPUPOBAHBI | bl HABBIKA | CTPUPOBAH
HeBo3mox | He HAaBBIKOB 6a3oBble npu TBOPYECKHU
HaBBIKHU TIPU o
HOCTh MPOJIEMOH | ISt S HaBBIKH MPU | PEIICHUH | U TTOAXO
HaBbiku OLICHUTh CTPUPOBAH | PEIICHUS IC)TaHI[a gy | PEHICHHH HECTaHJap | K
HaJTu4yne bl 0a30BBIC | CTAaHIAPTH X 3az[aqpc CTaHJAPTHBI | THBHIX pelIeHuto
HaBBIKOB | HABBIKHU. BIX3QJQU C | g | X 3ada 06e3 | 3amau 6e3 | HecTaHmap
BciencTeu | Mmenu HEKOTOpBI | P OmMOOK U OmMOOK U | THBIX
€ OTKaza MECTO MU HEJIOYETOB. | HEJOUYETOB | 3a/1au.
HEJI0UYeTaMU
oOyyvarony | rpyObie HeJoueTa
erocs oT OLIMOKU. | MHU.
OTBETA
IIxaja oueHKH NPHU NPOMEKYTOYHOM aTTeCTAlluH
Onenka YpoBeHb NOATOTOBKH
- Bce komneTennuu (4actu KOMIETEHIIHI), Ha pOpMUpOBaHUE
PEBOCXONHO KOTOPBIX HampaBlieHa TUCIUIUINHA, CHOPMUPOBAHEI HA YPOBHE
HE HUXKE «ITPEBOCXOJTHO
3a4TE€HO "
Bce xommereHnuu (4acTu KOMIIETEHIMH), Ha (OpMUPOBAHUE
OTan4HO KOTOPBIX HalpaBlieHa AUCIHUIUTMHA, C(HOPMHUPOBAHBI HA YPOBHE

HE HIKE «OTIMYHO», TIPU STOM XOTS ObI OJHA KOMIIETEHIIUS
chopMUpOBaHa HAa YPOBHE OTIUUYHO»




Bce kommereHnuu (4acTu KOMIETEHIHH), Ha (HOpMUpOBaHHE
OueHb xopo1Io KOTOPBIX HaIlpaBlieHa AUCUUILINHA, CPOPMHUPOBAHBI HA YPOBHE
HE HW)XKE «OYCHb XOpOIIO», NpPU 3TOM XOTS OBl OnHA
KOMIIETEHIMsI C(POPMUPOBAHA HA YPOBHE «OYEHb XOPOILIO»

Bce kommereHnuu (YacTu KOMIETEHIHi), HAa (HOpMUpPOBaHHE
Xopormio KOTOPBIX HaIlpaBjieHa AUCLUUILIMHA, CPOPMHUPOBAHBI HA YPOBHE
HE HIDKE «XOPOULIO», MPH 3TOM XOTS Obl OHA KOMIETEHIUS
c(hopMHpPOBaHA HA YPOBHE «XOPOLIO»

Bce kommereHnuu (4acTh KOMIETEHIMH), Ha (HOpMUpPOBaHHE
KOTOPBIX HaIlpaBjieHa AUCLUUILIMHA, CPOPMHUPOBAHBI HA YPOBHE

Y 10BIETBOPUTETILHO
HE HUXE «YIOBJIETBOPUTEIBHO», MPH 3TOM XOTS OBl OJHA
KOMITCTCHIHS chopmupoBaHa Ha ypOBHE
«YJIOBJIETBOPUTEIHHOY»
Xors Obl OJHAa KOMIIETCHIIMS C(HOPMHpPOBaHA HAa YPOBHE
HeynosneTBopurenbH bopmnp P
HE o «HEYJIOBIICTBOPHUTENBHO», HHU OJHA W3 KOMIICTCHIUH HeE
3a4TEHO chopMHpOBaHa HA YPOBHE ILJIOXOY»
ITnoxo Xotst Obl onHAa KOMIIETEHIUS CHOPMUPOBaHA HA YPOBHE

«IIJIOXO»

Kpurepuii onieHuBaHNs 0TBETOB HA TUIOBbIe KOHTPOJIbHbIE BONPOCHI /I coOeceJOBAHUS U
BOIIPOCHI K 3a4€eTy

PesynbTaTel oTBETA OueHka
CryneHT man pa3BepHYTHI OTBET Ha BCE 3a4TE€HO
BOIIPOCHI.
CTyaeHT OTBETHII TOJIBKO Ha YacTh BOIIPOCOB HE 3a4TEHO
WJIM J1aJ1 HEPA3BEPHYTHINM OTBET HA BCE BOIPOCHL.

Kpurepuii oueHMBaHUS NPAKTHYECKUX 3aJaHMI

PesynpTarsl paboThl Onenka

Bce MPAKTUYCCKUEC 3a/laHN BBIITOJIHCHBI B 3a4TCHO
ITOJTHOM 00BEME U B CpOK. Omnucanue Bcex
OTaIlOB BBITIOJIHCHU A SaI[aHI/II\/JI, KOO U pE3YyJIbTaThbl
pa6OTBI IMPEACTABJICHBI IPCIIOAABATCIIHO.

BrinonHeHsl He BCe MPAKTUYECKUE 3aJaHHs U HE 3aUTEHO
BBITIOJIHEHBI HE B TTOJTHOM 00beMe (MpeCTaBICHO
HE MOJIHOE OMMCAHUE TAIOB BBITOJTHEHUS
3aJJaHui, KoJI paboTaeT HEKOPPEKTHO,
pe3ynbTaThl paboThl HE MPEACTABICHBI
MIpenoaBaTeliio).

IlIka/jia OeHKH pPe3yJIbTaTOB TECTUPOBAHUS
Banabl, % | Ouenka copMHpPOBAHHOCTH

KOMIIETeHIIHH
80-100 3a4TEHO
0-79 HE 3a4TE€HO




5.2. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MaTepUAJIbl, He00X0AMMBbIe 1JIS1 OLIEHKH
pe3yJabTaToB 00y4eHust

5.2.1. Bompochl K 3a4yeTy no aucuUuIJuHe «BBeneHue B aHaaM3 [aHHBIX M HCKYCCTBEHHBIN
MHTEJUIEKT» /I OlleHKU copMupoBanHocTH kKomneTeHuuu OIIK-7

Bompoc Kon xomnerennuu

1. UTo Takoe NCKYCCTBEHHBIN MHTEIIEKT? OIIK-7
2. Uto Takoe cialblii (CHEUAIM3UPOBAHHBIM WM TPUKIIATHOMN ) OIIK-7
HCKYCCTBEHHBIM UHTEIUICKT?

3 Uto Takoe CUIIbHBIM UCKYCCTBEHHbBI MHTEIUICKT? OIIK-/
4 UTto Takoe sKcnepTHas cucrema? OIIK-7
5. UTto Takoe MammHHOE 00yueHue? OIIK-7
6. UTto Takoe aHaIu3 JaHHBIX? OIIK-/
7 Uro Takoe 0O0y4eHHe C yauTenem? OIIK-7
8 Uro Takoe oOy4aromiasi BeIOOpKa? OIIK-7/
9. Uro Takoe oOydeHue 6e3 yaurens? OIIK-7
10. Urto Takoe Kiaccuukamms? OIIK-/
11. Uto Takoe perpeccusi? OIIK-/
12. UTto Takoe Kiactepusaius? OIIK-7
13. Uto Takoe nepapxuyeckas Kiactepusamus’? OIIK-/

5.2.2. TunoBble KOHTPOJbHBbIE BOMPOCHI AJsl coOeceqOBAHMS /Jisl ONeHKH CHOPMHUPOBAHHOCTH
komnerenuu _OIIK-7 (unaunkarop komnerenuuu OIK 7.1)

Ha coGecenoBanuu mpoBepsieTcsl, Kak CTYJEHT OCBOMJI OCHOBHbBIE MOHATHSA. OH JOJKEH yMETh JaBaTh
Pa3BEPHYTHII OTBET HA CIEAYIOIINE BOMPOCHI.

UTO Takoe UCKYCCTBEHHBI MHTEIUIEKT?

Uro Takoe cialblii (Crieruatu3upoBaHHBIA WIH MTPUKIAIHON ) UCKYCCTBEHHBIH UHTEIICKT?
UTO Takoe CUIIbHBII UCKYCCTBEHHBIN UHTEIIEKT?

Uro Takoe rirybokoe o0yuenue?

Urto Takoe sKkcrnepTHas cucrema?

Uro Takoe MalmuHHOE 00y4YeHue?

Yro Takoe aHAIU3 TAaHHBIX?

Yro Takoe oOyueHue ¢ yuurenaem?

© © N o > D e

Urto Takoe oOyuaromias BeIOOpKa?

[EEN
©

UYro takoe oOyueHue 6e3 yuurens?

[EY
=

Urto Takoe kimaccudukanms?

[EY
N

Urto Takoe perpeccusi?

[EEN
w

Yro Takoe KJIaCTCpu3 aI_II/I}I?

[N
:'>

Yro Takoe nepapxudeckas Kiacrepusanus’?

(0]



15. OcHOBHBIE OMOJIMOTEKH W MPOTPaMMHBIC CPEICTBA I PEIICHUs 3a/1ad aHaln3a JaHHBIX U
MalTUHHOTO 00Y4YCHHUSI.

5.2.3. TunoBble NpaKTHYeCKHE 32JaHUs JUIA OleHKH copMupoBaHHOCTH KommneTeHun _OIIK-7

[IpakTudeckue 3agaHusi HAMPaBICHBI Ha (GOPMUPOBAHME W KOHTPOJb Y OOYYaAIOIIUXCS WHIAMKATOPOB
kommereHmii OITK-7.2, OIIK-7.3. [IpakTudeckue 3aJaHus BBIONHAIOTCA B BHUae Jupyter-HoyrOyka u
MPEJICTaBIsIeT COOOM JOKYMEHT, COJIEp)KAIUi ONMUCAHWE BCEX JTAIOB BBIMOJIHEHHUS DPAOOTHI, KO,
PE3yNbTaThl U BBIBOJIBL.

1. Occe “Moe nro6ruMoe MPUITOKEHHE, UCTIONb3YIOIEE TEXHOIOTHIO UCKYCCTBEHHOI'O UHTEIIICKTa”
2. [Ipaktrueckoe 3amanue “IIporpamma Ha Python “Yranait uncno”.
a. Hanucats mporpaMmmy, KOoTopast yMeeT Urpath ¢ 4eJIOBEKOM B Urpy “Yranai uucio”. IIporpamma

3arajpiBaeT ciaydaiiHo uucio ot 1 go 100. YenmoBek noskeH yraaate ero. Jlins 3Toro oH jenaer
HECKOJIbKO (He Ooiiee 7) MOIBITOK, Ha3bIBas KAKOE-TO YUCIIO B 3TOM Auana3oHe. Ha Kaxayro NOMBITKY
4eJI0BEeKa KOMIIbIOTEP TOBOPUT, YraJal 4eJOBEK WM HET, U B CIlydae, €CJIM YEJIOBEK He yrajani, 0oblie
WIM MEHbBIIE 3araJJaHHOE YMCJIO 4HMCia, Ha3BaHHOro 4enoBekoMm. Hamumnre Takyro mporpammy. s
BBOJIa MH(POPMAIMH YETI0OBEKOM Hcnoib3yiite Gynkimio input(). s BeiBona - print().

b. Peanusylite nmporpammy, urparomyro B urpy "Yragail 4ucio", HO 4YEIOBEK U KOMIIBIOTED
MEHSIOTCS POJISIMH.

3. [IpakTrueckoe 3ananue “Pa3Be0YHBIN aHATN3 JaHHBIX .

1. Haiigure nHTEpECHBIC TaHHBIC, C KOTOPBIMU BBI XOTUTE pad0TaTh. PEKOMEHIyMbBIE PECYpPCHI:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenayercst paboTarh ¢ TAOMIUYHBIMU JAHHBIMU B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJO1I0B), HECKOJBKO THICSIY (CTPOK).

2. Onummmre, YTO MNPEACTaBIAIOT M3 ce0s 3TU JaHHble, KakKue IpPU3HAKH, MOYeMy OHM Bam
UHTEPECHBI.

3. [IpumenuTe K JaHHBIM MOAXOAIINE METO/Ibl OUUCTKU (OOpHOBI ¢ BBIOpOCAMH U IMPOMYLICHHBIMU
3HAYCHHUSIMU) U Bu3yanu3anuu. Crenante BEIBOJIBI.

4. CrnenaiiTe BEIBOIBI

4. [IpakTruyeckoe 3ananue “Pemenne 3a1aun kiaccuukanuu U perpeccun’

a. JUnist JaHHBIX U3 33/aHus 3 ONpesennuTe, Kakoi MpU3HAK BBl Oy/leTe ONMpeaesTh MO OCTAIbHBIM.
UYro 370 3a 3a71a4a: kiaccupuKaluy Wil perpeccun’?

b. [ToaroroBbTe naHHBIE (OTMACIITAOMPYHTE KOJMYECTBEHHbIE M OWMHApU3YHTE KaTeropuajibHbIE
MIPU3HAKH).

C. Paz6eiiT BEIOOpKY Ha 00YYAIOIIYIO U TECTOBYIO.

d. OOyuuTe HECKONBKO METOJOB MAIIMHHOTO o0ydeHus (He MeHee Tpex, Hampumep, KNN,
RandomForests, MLP). CpaBHHTE KaueCTBO ITUX METOJIOB Ha 00yJaroliel U TECTOBOI BBIOOpPKAX.

e. CremaiiTe BEIBOJIEI

5. [IpakTnueckoe 3ananue “Pemenne 3agaun Kinacrepusanuu’”.



a. JIst maHHBIX U3 3a1aHust 3 CHOPMYIUPYHTE 3a/1a9y KIacTepU3aIUU.

b. OOyunTe HECKOJIBKO METOJOB KiacTepu3anuu (He MeHee NBYyX, Hampumep, k-means, DBSCAN).
OOmbscaute Bam BeIOOp. CpaBHUTE pe3ylbTaThl padOThl AITOPUTMOB, a TAKXKE MOJIY4YECHHBIE PE3yJIbTaThI C
pe3ysibTaTaMu paboThl METOA0B OOYUEHHUS C yUYUTENIeM U3 3a/1aHus 4.

C. CremaiTe BBIBOIBI

5.2.4. TunoBbie TeCTOBbIE BOMPOCHI 1Jisl OlleHKH chopMupoBanHocTH kommnerenun_OIIK-7
(maaukarop komnerenun OIIK 7.1)

Bce Bonpockl aibTepHATHBHbIE

1. Uto Takoe NCKYCCTBEHHBIN MHTEIIEKT?

o HcKkycCTBEHHBIN MHTEIIEKT — 3TO IPOrpaMma WM yCTPOMCTBO, HMUTHUPYIOLLIEE
MHTEJJIEKTyaJIbHbIE CIIOCOOHOCTHU YEJIOBEKA.
o HckyccTBeHHBIN MHTEIIEKT — 3TO KHOEP-MEXaHUUECKOe YCTPOHUCTBO, HATIOJIOBUHY —

4eJI0OBEK, HaoJ0BUHY — MainHa. [log HuM — GoeBoe 11accu U3 rUmnepcIuiaBa, ynpapisieMoe
MHUKPOIIPOLIECCOPOM, TIOITHOCTbIO OPOHMPOBAHHOE, OYEHb IIpouHoe. Ho cHapyxu — xuBast
YyesioBeuecKasi TKaHb: IUI0Th, KOXa, BOJIOCHI, KPOBb, BbIPALLIEHHBIE 1J11 KHOOPIOB.

° NckyccTBEeHHBIN MHTEIIEKT — 3TO UCKYCCTBEHHAsl HEMPOHHAs CETh, CIOCOOHAsI K 00YyUYEHHIO
1 CaMOOOYUYEHHIO.

2. Y10 Takoe cnadblii HCKYCCTBEHHbIH HHTEIICKT?

° CnaOblil HICKYCCTBEHHBIM MHTEUIEKT - 3TO IPOrpamMma, yCTpOMCTBO WK IPOrpaMMHO-
anmnapaTHbIM KOMIUIEKC, yMEIOIIasi peliaTh TOJIbKO HEKOTOPBIN KJIaCC MHTEUIEKTYalIbHbIX 3a/1a4.
L Cna0bIii MCKYCCTBEHHBIN MHTEIUIEKT - 3T0 Kubopr monenu ot T-800 mo T-888.

° CnaOplif MCKYCCTBEHHBIM HHTEIUIEKT - 3TO OJIHOCIONWHAs UCKYCCTBEHHAs! HEHPOHHASI CeTh.

3. UYro Takoe CHIbHBIN HCKYCCTBEHHBIN HHTEIUICKT?

° CunpHBINA UCKYCCTBEHHBIN MHTEIUIEKT - 3TO IPOrpaMMa, YCTPONCTBO MIIM IPOrPaMMHO-
annapaTHbli KOMIUIEKC, 10 CBOMM WHTEJUIEKTYaJIbHBIM CLIOCOOHOCTSIM HU B U€M HE yCTymarouiast
YEIJIOBEKY.

° CunbHBIA UCKYCCTBEHHBIN MHTEIUIEKT - 3T0 Kubopr mozaenu ot T-900 u Beiie.

° CuibHBIM HCKYCCTBEHHBIN MHTEIJIEKT - 3TO JIF00ast riTy0oKast HepOHHAs CeTh, yMeEIoIas
peaTh 3a/1aun KiIacCu(UKAUN U PETrPECCUH.

4. Yro Takoe dKcrepTHas cucrtema?

L DKcrepTHas CHCTeMa - 3TO MPOTrpaMMHasi CHUCTEMa TO3BOJISIONIAs peliaTh 3a1a4u
MCKYCCTBEHHOT'O MHTEIIEKTa C MOMOIIBIO MPaBUII, CHOPMYIUPOBAHHBIX IKCIIEPTOM, COCTABIISIOINX
0a3y 3HaHUN O MPEIMETHOM 00JIacCTH.

o DKcnepTHas CUCTeMa - 3TO KOJUIEKTHB 3KCIIEPTOB B IaHHOM NMpeAMETHOM 001acTH,
pelarmuX MHTEJUIEKTYalIbHbIEC 3a0a4H.
° DKcnepTHas CUCTEMA - 3TO UCKYCCTBEHHAs! MHOTOCJIOMHAs HEHPOHHAs CETh.

5. Yto0 Takoe ManMHHOE 00yUeHHEe?

° MarmmHHOe 00y4eHHe - 3TO MOJIX0]T B ICKYCCTBEHHOM MHTEJUIEKTE, OCHOBAHHBIHN Ha
MIOCTPOCHUU MOJIENIEH (pelaroluX MPaBuil) MO JaHHBIM.
° MarmHHoe 00y4yeHue - 3TO CUcTeMa 00yUeHHUsI TPU MOMOIIY UH(OPMALIMOHHBIX U

AJIEKTPOHHBIX TEXHOJOTHM.
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L MarmmHHOe 00y4YeHHe - 3TO LeIeHaNIPaBICHHOE 00bEKTUBHOE OTpaKEHUE EHCTBUTEILHOCTH

6. Yrto Takoe aHaIU3 JAHHBIX?

L AHanu3 JaHHBIX - 3TO U3BJICYEHHE 3aKOHOMEPHOCTEH 1 3HAHUH U3 JaHHBIX.

L AHanmm3 JaHHBIX - 3TO MOAXO] B MAITMHHOM O0y4€HHH, OCHOBAHHBIH HA MCIOJIb30BaHUN
rITyOOKMX HEMPOHHBIX CETEH.

L AHanm3 JaHHBIX - 3TO U3BJICYCHHE 3aKOHOMEPHOCTEH ¢ TOMOIIBIO 3HAHUH,

chOpMYyITUPOBAHHBIX IKCIIEPTOM.

7. Yro takoe oOyuarorias BeIOOpKa?

L OO0yuaromiast BRIOOpKaA - 3TO HA00p 0OHEKTOB (BXOJIOB) C U3BECTHBIM ISl KAXKIOTO OOBEKTA
3HAYCHUEM OTBETA (BBIXOJIA, METKH, IIEJIEBOM MTEPEMEHHOM ).

L OO6yuatomas BBIOOpKa - 3T0 Ha0Op 00BEKTOB, KOTOPHIE TIOJIb30BATENh BRIOUPAET JIJIsi CBOETO
o0OyueHusl.

L OO6yuaromas BEIOOpKA - 3TO HA00p 0OOBEKTOB, KOTOPBIE YEJIOBEK yAasieT U3 06a3bl JaHHBIX
i 3¢ HEeKTHBHOTO 00yUeHUS.

8. Uro Takoe o0OyueHue ¢ yaurenem?

° OOyueHue ¢ y4uTeseM - 3TO MOCTPOSHUE MOJICIIH 10 JaHHBIM.

° OOydeHHe ¢ yU9UuTeNIeM - 3TO PEIICHHUE 33]1a4 ¢ TOMOIIIHI0 MHTEIUICKTYaIhbHOTO MMOMOITHHUKA.
° OOyueHue ¢ yuuTeseM - 3TO 3aJia4a pa30OMeHHS JaHHBIX HA TPYIIBI TOXOXKKX JAPYT HA JIpyra
00BEKTOB.

9. Yro Takoe oOyueHue 6e3 yuurens?

° OOyuenue 6e3 y4uTens - 3TO YCTaHOBIICHHE CTPYKTYPHBIX CBOWCTB HA0Opa 0OBEKTOB.

° OOyuenue 6e3 yuurens - 3T0 00ydyeHue yeloBeka Uil poOoTa MOJIe3HbIM HaBbIKaM 0e3
MHTEJUIEKTYaJIbHBIX TOMOIIHUKOB.

° OOyuenue 6e3 yuurens - 3TO 3a/1a4a ONpeJIeNIEHUs 110 JTaHHBIM KaTeropHaabHbIX 3HAUCHUH.

10. Yro Takoe knaccudukarms?

L Krnaccudukarus - 370 3a1a4a 00y4eHHs ¢ yunuTesIeM, B KOTOPOil OTBET - 3TO HOMEP KJacca.
] Knaccugukanus - 370 3a/1a4a onpeieneHus Mo JaHHbIM YHCIOBBIX 3HAUCHHH.
° Knaccudukanus - 310 3a1a4a 00yueHus 0e3 yuuressi, B KOTOpOoil He0OX0UMO pa3OouTh

JAHHBIC HA I'PYIIIIBLI TOXOXKUX 00BEKTOB.

11. Yro takoe perpeccusi?

° Perpeccus - 310 3a7aua 00y4eHHUs C yUUTeNeM, B KOTOPOH OTBETHl IPUHUMAIOT
KOJINYECTBEHHBIE (UM CIIOBbIC) 3HAUCHUSI.

° Perpeccus - 310 3a7a4a, B KOTOPOH HEOOXOIMMO pa3OUTh MHOXKECTBO OOBEKTOB Ha TPYIIIBI
MOXO0KUX JAPYT Ha Apyra 0ObEKTOB.

° Perpeccus - 310 3a71a4a 00y4eHUs C yUuTesneM, B KOTOPOi HEOOXOMMO OIPEIETUTh 10
JTaHHBIM HOMeEp KJlacca.

12. Yro takoe kiactepusanms?

° Knacrepuzanust - 310 3a7a4a oOyueHus 6e3 yduTens, B KOTOPO HE0OX0MMO pa3OoUTh
JAaHHBIC Ha I'PYIIIBLI ITOXOXKUX 00BLEKTOB.
o Kiacrepuzamus - 970 3a7a4a 00y4eHuUs ¢ yauTesieM, B KOTOPO HEOOXOIUMO OTNPEACIIUTD 110

JaHHBIM HOMCEDP KJ1acca.
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L Knactepuzanus - 310 3a7a4a o0ydeHus ¢ y4UTesIeM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJINYECTBEHHBIE 3HAYCHUSI.

13. Yro Takoe nepapxudeckas Kiactepusanus?

° Hepapxuueckas kiactepusanus - 3To 3aja4ya 00yueHus 0e3 yuuTelis, B KOTOpoil Heo0X01uMo
IIOCTPOUTDH UEPAPXHIO OOBEKTOB, B KOTOPOU BEPIIMHE COOTBETCTBYET «KJIACTEP», COAEPIKAIIMMA BCe
O0OBEKTHI, U Ha KaX10M YPOBHE KayKIbIi KilacTep pa3OuBaeTcs Ha JjBa UK 0oJiee MOIKIacTEPOB.

L4 I/IepapXquCKa;I KiIacTepu3alus - 9TO 3a/lada KJ'IaCCI/I(l)I/IKaI_II/II/I, B KOTOpOI;'I Ka)K,Z[BIﬁ 00BEKT
MOXCT UMCTb HCCKOJIBKO MCTOK.
L4 I/IepapXquCKa;I KJIaCTepusanus - 3T0 METOA PCIICHUS 3aa4u KJIIaCTCpUu3alun ¢ IOMOIIBIO

HMepapXuu HEUPOHHBIX CETEH.

Caenywiuiue BONPOCHI MPeANoJIaraloT BBOJ YHCJA.
OTger creayer 3anucaTh B CKOOKaXx.

14. PocT nereit B TpyIie AETCKOTO Cajia 3a/1a€TCs CIEAYIOMIMMU 3HAYCHUSAMHU (B CM.):

118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118

° Haiinure meauany ()
° Haiinure HuKHUI KBapTUIIB ()
° Haiinure BepxHUit KBapTHIIB ()

15. Bec nereii B rpyImme AeTCKOTO cajia 3a/1aeTcsl 3HAUCHUSIMHU (B KT):

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

° Berurciure cpennee ()
2
° BhruncinTe HeCMEIEHHYIO OLIEHKY aucrepceun S° ()
° Ha ocHOBe HECMEIIIEHHOM OLEHKH JUCIIEPCHH BBIYHCIIUTE OIIEHKY CPEIHEKBAIPATHIECKOTO

OTKJIOHEeHH: S ()

16. Ha TectoBoii BeIOOpPKE, comepxkarieii 2000 nzobpakeHuit KOTUKOB U cobauek (950 KOTHKOB,
1050 cobauek), HelipoHHas ceTh coBepuimia 202 ommOku: 76 KOTUKOB ObLIH
KJaccu(uIupoBaHbl Kak co6auky, a 126 cobauek — kak KOTUKU. CUnTast MOJIOKUTEIBHBIM —
KJ1acc cobauek, BBIUNCIUTE METPUKU:

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

OTtBeT OKpyrauTe A0 3 MPABWIBHBIX UG MOCTE AECITUIHON TOUKH.

6. YuyeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 0O0ecieyeHue TUCIHIIIMHBI

a) OCHOBHas JTUTepaTypa:
1. Cwmonun, /I. B. BBenenne B MICKyCCTBEHHBIN WHTEIUICKT: KOHCIIEKT JISKIIMI: ydeOHOe mocodue
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/ . B. CmonuH. — 2-¢ u3n., nepepad. — Mocksa: DU3ZMATIIUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TekcT: 31eKTpOHHBIN // JlaHb: 3JEeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (mara obparuenus: 20.05.2022). — Pexxum
JOCTYIIA: JIJIsl aBTOPHU3. TI0JIb30BATEIICH.

2. Boponuna, B. B. Teopus u npakTika ManmmHHOro o0yueHus: yueonoe nocooue / B. B.
Boponnna. — YaestoBck: Yl TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — TekcT:
ANIEeKTPOHHBIH // JlaHb: anekTpoHHO-0ubnmmoreynas cucrema. — URL:
https://e.lanbook.com/book/165053 (mata obOpamienus: 23.05.2022). — Pexum goctyna: 1ist
aBTOPU3. II0JI30BATEIICH.

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

1. Bbacamun I1.J1., be3pyk K.B., Panaecea M.B. Moaenu u MeTO1bI MHTEIJICKTYIBHOM
MOJJIEP>KKU MTPOLIECCOB MPUHATHS pelneHuii: Yuebnoe nocodue. — Huxuuit HoBropon:
Huxeropoackuii rocynusepcuret, 2018. — 129 ¢. @ona 00pa3oBaTeIbHbIX 3JIEKTPOHHBIX
pecypcoB. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — moctyn

CBOOOTHBIN.

B) mmporpamMmHoe obecriedenne u HTepHeT-pecypChI:

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. MarepuanbHO-TeXHUYECKOe o0ecnevyeHue T CUUIIMHBI

[Tomemienuss TpeaCTaBISIIOT cOOOW y4eOHbIE ayAUTOpUM Ui TPOBENCHHUS Y4YEOHBIX 3aHSATHUH,
MPEAYCMOTPEHHBIX MPOTPaMMOM  (JIEKIIMOHHOTO  THIA), OCHAIEHHbIE O0O0OpYyIOBaHHEM U
TEXHUYECKUMH CPEJICTBAMU O0YUECHUSI.

[Tomemienust st CaMOCTOSITENEHOM pabOThl 00YUYAIONINXCS OCHAIIEHBI KOMIBIOTEPHON TEXHUKOHN C
BO3MOKHOCTBIO TOJKIIOUeHUsT K ceth « HTepHeT» M oOecnedeHbl JOCTYIIOM B SJIEKTPOHHYIO
MH(OPMALIMOHHO-00pa30BaTENbHYIO CPEY.

[Iporpamma coctaBieHa B coorBercTBUu ¢ TpeboBanusimu OC HHI'Y HampaBieHus HOArOTOBKHU
05.03.06 Oxonorust ¥ IPUPOIOIOIb30BAHUE.

CocraBurens: H.IO. 3o0m0ThIx
3asenytrommii kadeapoit AI'ZIM: H.}O. 3010Thix

[Iporpamma omoOpeHa Ha 3aceJaHWM METOJWYECKOW KOMHUCCHUM HWHCTHTYTa WH(DOPMAIIMOHHBIX
TeXHOJOoTui, MareMaTuku U Mmexanuku ot 06.09.2022 r., mporokon Ne 1.
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