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1. MecTo nucuumannbl B crpykrype OIIOIT

Ne MecTO IMCHUIUIMHBI B Y4e0HOM CraHaapTHBIN TEKCT JJI ABTOMATHY€CKOT0
Bapu IJIaHe 00pa3oBaTebHOM 3amoJIHeHUus1 B KOHcTpyKTOope PILI
aHTa NPOrPpaMMBblI

3 OT/l. ®akyabTaTUBbI Hucuunnuna @T/[.04 Beeoenue 6 aumanu3 OaHHbIX U
UCKYCCMBEHHBIU uHmesiekm SBIsieTcs: (aKyJIbTaTHBOM

B OOIl wampasnenuss  moarotoBku  40.03.01

«OpucnpyneHnus»

2. [lnanupyemble pe3yJbTaThbl 00y4eHHS M0 JUCHHUILINHE, COOTHECEHHDbIE C MIAHUPYEMbBIMU
pe3yJbTaTaMu 0CBOEHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU U HHANKATOPAMH
AOCTHKEHUS] KOMIIeTeHIHii)

®opmupyembie | [lnanupyemblie pe3ybTaThbl 00y4eHHs MO UCHUILIMHE
KOMIEeTeHIUH | (MOYJII0), B COOTBETCTBUM C HHANKATOPOM /I0CTHKEHHSA
(kox, KoMIeTeHuu HaumeHoBaHue
COOCpXKaHUC I/IH}]HKaTOp OLIEHOYHOI'0
KOMIICTEHLIMH) AOCTMIREHAN Pe3yabTaTsl 00yueHus cpeacTea
KOMIIeTEeHI[UH
10 JMCHHUNIHHE
(xom, comepxaHue
WHJIMKATOPa)
YK-1. Cnocob6en | YK-1.1. 3nams: ocHOBHEI cucteMHoro nomaxona u | CobecenoBanue
OCYILIECTBIISTh AHnanuzupyer KpUTUYECKOIO0  aHaju3a MW CHHTe3a Tecr
TIOWCK, CUTYAITUIO Kak | nHpOpMaIuu
KPUTHYECKHIA CUCTEMY, BBIABIAA | Ymemsb: IPUMEHATh CUCTEMHBINA MOAXO/
aHAIM3 M CUHTE3 | ee 0a30BBIC | U KPUTHYSCKUW aHAU3 © CHUHTE3
uH(popManuu, COCTaBJAIONINE W | HHPOPMAIUH.
MIPUMCHSIT CBSI3M MEXIY HUMHU | Brademu: MEeTOaMH CHUCTEMHOTO
CUCTEMHBIN MOAX0Jla U KPUTHUYECKUM aHaJIN30M H
MOJXO0/1 TSt CHUHTE30M HH(OpMauu
peleHus YK-1.2. 3nams: cnocoObl uHTepnperanuu U | IIpakTuueckoe
MTOCTaBJIEHHBIX Omnpenenser, paHKUPOBAHUS uH(popMaIuy, 3a/laHue
3aaq UHTEPIPETUPYET U | TpeOyeMoil AJs pelieHus: MOCTaBIeHHOM
pamxupyer 3a/1auun
uH(pOpMaIHMIo, Ymemn: IPUMEHSTD CIOCOOBI
TpedyeMyro JUIS | MHTEPIPETAllid W PAHKUPOBAHUS
pelieHus uHpopmanuu, TpedyeMoil ans pemeHus
MOCTABJIEHHOM MOCTABJICHHOM 3a/1a4u
3a/1a4uu Braoemyw: HaBBIKAMH UHTEPIPETAIIUU U
pamXHpPOBaHUS HHPOPMAIIHH,
TpeOyeMoi AJis pelIeHus: OCTaBIeHHON
3a/1aumu.




YK-1.3. 3uamov: meronsl moucka uH(opmaruu | Ilpaktuueckoe
OcymiectBisier JUISL pellleHus] MOCTaBJICHHOW 3aJaud IO 3aJjaHue
MOWCK WH(MOPMAIIUH | PA3IMYHBIM TUIIAM 3aIIPOCOB.

TUISE peuieHus | Yuems: uCHONb30BaTh METOJBI MOUCKA
MOCTABIICHHOM nHpopManuu TUTSE penieHus

3a/1auu [0 | MOCTaBJICHHON 3a/laydl 10 Pa3IMYHBIM

pPa3NUYHBIM  THIIAM | THUIIAM 3allPOCOB

3aI1pocoB, Braoemyw: HaBbIKAMU MOUCKA

KPUTHYCCKH nH(bOpMAIIUY [T PEIICHUS

OLICHUBAs MIOCTABJICHHOM 3a/1a4M 110 Pa3InYHbIM

HAJC)KHOCTh THUIIAM 3aIPOCOB.

HMCTOYHUKOB

uHpopMau

YK-1.4. [Ipu | 3namob: ocHOBHBIE pasznuuus Mexnay | [Ipaktuueckoe
o0OpaboTke (hakTaMy, MHEHHUSIMH, HHTEPIIPETALIUSIMU 3a/laHue
nHpopMaTHN U OLIEHKaMU

ornuyaeT ¢GakTel OT | Yuems:  (GopMHpPOBATH  COOCTBEHHOE

MHEHUH, MHEHUE 0 dakrax, MHCHHUSIX,
WHTEpIpeTaIHii, HHTEpIpETAIHIX u OIICHKaX

OLIEHOK, (opMHpYeT | HHPOPMAIUH.

CcOOCTBEHHBIC Braoemv: nHaBbikamMu GOpPMHpPOBATH U

MHEHUS U | aprTyMCHTHPOBATh CBOW  BBIBOJBI U

CYXJICHHUS, CYXKICHHUS.

apryMEHTHUPYET

CBOM  BBIBOABI U

TOYKY 3pCHHS

YK-1.5. 3Hams: BO3MOXHBIE BapuaHThl pemieHus | [Ipaktuueckoe
PaccmaTpuBaer W | TUIIMYHBIX 337249 3aJjaHue
npeagaraet Ymems: ~ 00OCHOBBIBATH  BapHaHTHI

BO3MOYKHBIE pelIeHN TTOCTABIICHHBIX 3a/1a4

BapHaHTHI pelieHus: | Bradems:  HaBBIKOM  (HOPMUPOBAHUS
MOCTaBJICHHOMN BapUAHTOB  PEIICHUS  IOCTaBICHHOMN

3alayi,  OIICHWBAs | 3aJja4d U OIEHUBATh MX JIOCTOMHCTBA U

WX JIOCTOMHCTBA W | HEJIOCTATKH.

HEJOCTaTKU

3. CTpyKkTypa U coepxkaHue TUCHUILINHBI

3.1. TpyaoeMKOCTb JUCHUNIMHBI

3aounas popma o0yueHus

O0uas Tpy10eMKOCTh

1 3ET

Yacos 1o y4eOHOMY IIaHY

36

B TOM YHCJ]IE




ayINTOPHBIE 3aHATHS (KOHTAKTHAas padora)

- 3aHATHA JIEKIMOHHOI0 THIIA 4
- 3aHATHA CEMHUHAPCKOI0 THUIIA

- TeKyluii KoHTpoJb (KCP) 1
camMocTosiTe/IbHAas pabora 27
IIpoMeskyTOoUHasi aTTeCTALUSA — 3a4eT 4

3.2. Cogepxanmne TUCUUIIMHBI

HaumeHnoBanue u
KpaTKoe
coziepIKaHue
pazlieNnoB U TeM
JUCITATUIHBI
(Momyms),

¢dopma
IIPOMEKYTOUYHOHI
aTTECTALUU 10
JUCLUILIMHE

(Momymio)

Bcero
(gacer)

B ToM uucne

KonrakTHas pabora (paboTa BO B3aMMOJICHCTBHY € TIpenoiaBareneM), yachl. 13 Hux:

3augaTus
ITEKITMOHHOTO THIIA

3aHaTus
CEMUHAPCKOTO THIA

3aHaTus
TabOPaTOPHOTO THIIF

Koncynpranuu

Kontpoinb

CaMOCTOATCIIBHON

paboTsI

Bcero

CamocrosiTenbHast paboT
o0ydJaromerocs, 9achl

OyHO-3a09Has

Ouynas

3aouHas

Ounas

Ou4HO-3a04Has

3aouyHas

OuHas

OyHO-3204YHas

3aouyHasn

OuHnas

OuHO-3a04HAas

3aouyHas

Ounas

OuHO-3a04HAas

3a0yHas

Ounas

O4HO-32049HAs

3aouHas
Ouynas
O\xria_nanrrrzaca

3aouHas

Qunas

OyHo-3a04yHas

3aouHas

1. ITocTa”HOBKHU 1
MIPUMEPHI 3a1a4

0,5

5

2. BBenenue B
361K Python

3. OnwucarenbHas
CTATHUCTHKA U
pa3BenoYHbII
aHalu3 JaHHBIX

4. 3amauun
KIaccu(pUKaIuu 1
perpeccuu

5. 3agaun
o0Oyuenus 6e3
YUUTEIsS

25

0,5

0,5

l'lpomemyTquaﬂ aTrecranus

®opmMa KOHTPOJIA - 3a4€T (44.)

HToro

O
o
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3aHATUS CEMHHAPCKOTO THIIA OPraHM3YIOTCS, B TOM 4uciIe B (opMe MpaKTHYECKOU
IIOATOTOBKH.
[IpakTryeckas MOATOTOBKA HampaBjieHa Ha (pOpMUpOBaHUE M PA3BUTHE 3HAHUH, YMEHHH H

HaBLBIKOB MPHUMCHCHUS COBPCMCHHBIX I/IH(bOpMaLII/IOHHBIX TCXHOJ’IOI‘Hﬁ, B TOM YHCJIC OTCUYCCTBCHHOI'O

MIPOU3BOJICTBA, IIPU PEUICHUH 33124 NMPO(HEeCCHOHAIBHON AEATEIbHOCTH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH peaimn3yercst B popme cobecenoBaHMs, TECTUPOBAHUSA H

MPAKTUYECKUX 3aJJaHHI.

[TpomexyTouHas arTecTalus MPOXOIUT B TPATUIIMOHHOHN Gopme (3auerT).

4. YueOHO-MeTOoauYeCKOoe o0eceyeHne caMoCTOsATeIbHOI padoThl 00y4ar0IMXCs

CamocrosTenbHas pa60Ta CTyACHTAa IIpU HU3YUYCHUU OUCHHUILIMHBL «BBC,Z[CHI/IC B aHaJIu3
JaHHBIX H I/ICKYCCTBCHHHﬁ HHTCIUICKT» BKIKOYAC€T BbIIIOJIHCHHUEC IIPAKTHYCCKHUX 3a,I[aHI/II71 o4

KOHTPOJIEM NIPCIIOAABATCIIA U IIOATOTOBKY K 3a4UCTYy.

KOHTpOJIBHBIC U TECTOBBIC BOIIPOCHI, MPAKTUYCCKUC 3aJaHUs JISI MPOBCACHHUSA TCKYLICTO
KOHTPOJIA U HpOMC)KYTOHHOﬁ aTTCCTallMy IO UTOIraM OCBOCHHA JUCHHUIIJIMHBI ITIPUBCIACHEI B II. 5.2.

5. @OH/I OLEHOYHBIX CPEICTB IS MPOMEKYTOYHOM aATTECTANMH 10 TUCHHILTNHE (MOIY.JTIO),
BKJIFOYArOLIUH:
5.1. Onucanmne mKaJja OllCcHUBAHUSA PE3yJbTAaTOB oﬁyqe}mﬂ mo AMCIMIIJINHE
Yposensn IlIxaJja oneHuBaHUsA CPOPMHUPOBAHHOCTH KOMIIETCHIIMI
copmupoBa HEYJI0BJIETB OBJICTBO 04YeHb NMPEeBOCXOAH
(poprip TJIOXO0 ya ya P X0po1Io OTJIMYHO P A
HHOCTH OPHUTEJIBHO HTEJIbHO Xopouio 0
KOMIIETeHI !
71
HHIUKATOPA
(unn P He 3auteno 3aureHo
AOCTHKEHUS
KOMIIeTeHI !
i)
OtcyTtcTBUE
3HaHUU
TEOPETUYECK YpoBeHb YpoBeHb
p YpoBeHb P . p .
oro . MuHMManbH | 3HaHUH B 3HAHUH B
3HAHUU YpoBeHb
MaTepHaia. 0 o0Beme, o0Beme, . YpoBeHb
HIDKE . 3HaHUH B .
Heso3moxH JIOITyCTUMBIN | COOTBETCTBYIO | COOTBETCTBYIO 3HaHUN B
MUHHMAaJbH o0Obeme,
0CThb YPOBEHb oieM oeM o0Obeme,
BIX . COOTBETCTBY
3HaHus OLICHUTH . | 3HaHUIL. mporpaMme porpamme MPEBBILIAI0
TpeboBaHUH. IOIIEM
MOJTHOTY Homymeno MOJITOTOBKH. HOJTOTOBKH. eM
3HAHUM Hvesm MHOTI'O Honymeno Honymeno fporpamme IIPOTrpaMMy
MeCTO IIOJITOTOBKH,
BCJIEJICTBHE HErpyObIX HECKOJIBKO HECKOJIbKO MOJIrOTOBKH.
rpyObIe 0e3 oIIMOOoK.
OTKa3a OIINOKH. HerpyOBIX HECYIIECTBEHH
OIIMOKH.
oOyuyarorer omubdoK BIX OIIHOOK
ocs oT
OTBETa




[Iponemoncr
[Iponemonctp
[Iponemoncr PHPOBAHbI
OTtcyTcTBHE MPOBAaHBI BCE [Iponemonctp [Mponemoncr
IIpu PUPOBaHBI BCE
MHHHMAJIbH OCHOBHbBIE HPOBaHBI BCE PHPOBaHbI
. pelLeHnu OCHOBHbIE OCHOBHBIE
BIX YMEHHU. YMEHHUSI. OCHOBHbIE BCE
CTaHAAPTHBI | YMCHHSI. YMEHWUSI,
HeBo3moxH Perrensr Bce YMCHUS. OCHOBHBIC
X 3a]1a4 He PerieHsr pElLICHBI BCe
0CTh OCHOBHEBIC Periensr Bce YMEHUS,
MPOJAEMOHCT | TUIOBEIC OCHOBHBIC
OIICHUTH 3a]1a4u C OCHOBHEIC PpElLIeHBI BCE
PHPOBaHbI 3a71a4H C 3a71a4H C
Ymenus HaI4Ke HerpyobIMH 3aJ1a4H. OCHOBHBIE
. OCHOBHBIE HerpyObIMH OT/CTbHBIMU
yMEHHI OIIMOKAMH. BplInosnHeHbI 3a1a4H.
YMEHWUSL. OLIMOKaMHU. HECYIIeCTBE
BCJIC/ICTBHE BerrmonHeHbI BCC 3a/IaHUs, B BrimosHeHbI
Nmenu BrinonHeHb1 HHBIM
OTKa3za BCE 33JIaHUsL, B | MOJHOM BCC 3a/IaHUs,
MECTO BCE 3aJaHusl, HE/I0YCTaMH,
oOyuatorer TIOJTHOM obbeme, HO B TIOJTHOM
rpyoObie HO HE B BBITIOJTHEHBI
ocs OT obBreme, HO HEKOTOPEIE C obreme 6e3
OIIHOKH. MOJTHOM BCE 3aJaHuUs
OTBeTa HEKOTOPBIE C HEI0YEeTaMH. HEI04YeTOB
o0BeMme. B TIOJTHOM
HeJl0YeTaMu.
o0Obeme.
OtcyTcTBUE
BIIAICHUS IIpu
Marepuanom SIICHUU
P ICJ TAHAADTHEL Nmeercs IIponemonctp | IIponemonctp | IlpogemoHcT
. sap MHWHHUMAaJIbH | UPOBAHbI UPOBAHbI PUPOBaHBI IIponemonct
HeBozMoxH | X 3a1a4 He N
It HAOOp 6a3oBbIe 0a30BbIC HaBBIKY NIPU | PUPOBaH
0CTh MPOJIEMOHCT .
HABBIKOB /ISl | HABBIKH PU HaBBIKH [IPU pelieHU TBOPYECKHI
OLICHUTh PHPOBaHbI
Hasbiku petieHus pelLIeHU petieHnu HECTaHJAPTH | MOAXOJ K
HaITN4ne 0a30BEIC
CTaHJAPTHBI | CTAHJAPTHBIX | CTAHAAPTHBIX | BIX 3a/a4 PELICHUIO
HaBBIKOB HaBBbIKH.
X 3a1a4 ¢ 3ajay ¢ 3aja4 6e3 0e3 omMOOK | HeCTaHIAPTH
BCJIEICTBUE Nmenn
HEKOTOPBIMU HECKOTOPBIMU OU_II/I6OK u u bIX 3aJa4.
OTKa3za MECTO
HEeIoYeTaMH. | HeJoYeTaMu HEJI0YETOB. HEI0YETOB.
oOyugaromer | rpyObie
ocs OT OIINOKH.
OTBETa
IIkaja oueHKH NPHU MPOMEKYTOYHOM ATTeCTAIUN
Onenka YpoBeHb NOATOTOBKH
I Bce xoMreTeHIMu (YacTU KOMIIETEHIIMI), Ha (POPMHUPOBAHUE
BOCXO/JTH
PEBOCXOIHO KOTOPBIX HApPaBJICHA TUCIUIUINHA, CHOPMHUPOBAHBI HA YPOBHE
HE HUIKE «IIPEBOCXOJHO»
Bce kommerenmuu (4acTu KOMIIETEHIIMI), Ha (opMupoBaHUE
OTnuHO KOTOPBIX HaIlpaBlieHa AMCLUUILUIMHA, CPOPMHUPOBAHBI HA YPOBHE
HE HIKE «OTIUYHO», TIPH ITOM XOTS OBl OFHA KOMITETEHIIMS
C(I)OpMPIpOBaHa Ha YPOBHC «OTJIMIHO»
Bce kommereHiuu (yacTu KOMIETEHLUi), Ha (OpMUpOBaHHE
Ouens xopo1iIo KOTOPBIX HalpaBlieHa AUCIHUIUITMHA, CHOPMHUPOBAHBI HA YPOBHE
3a4TCHO HC HHXKXC «OUYCHbL XOpomo», IIpUu 35TOM XOTH OBl OJHa

KOMIIETEHIMsI C()OPMUPOBAHA HA YPOBHE «OYEHb XOPOILIO»

Bce kommereHiuu (yacTu KOMIETEHLUi), Ha (OpMUpOBaHHE

Xoporo KOTOpBIX HallpaBjeHa AUCLUILIMHA, CPOPMUPOBAHBI HA YPOBHE
HE HIDKE «XOpOUIO», MPH 3TOM XOTS Obl OJHa KOMIETEHLUS
c(opMHpOBaHA HA YPOBHE «XOPOLIO»
Bce kommereHnuu (yacTu KOMIETEHLHi), Ha (OpMUpOBaHHE
KOTOPBIX HaIlpaBjeHa AUCLHUILINHA, CHOPMUPOBAHBI HA YPOBHE
Y 10BIETBOPUTENBHO p P > ChopHp P

HE HUXE «YJOBJIETBOPUTEIBHO», NMPH 3TOM XOTS OBl OJHA
KOMIIETEHIIHS chopMupoBaHa Ha YpOBHE
«YAOBJIETBOPUTEIBHO»




Xors Obl OfHAa KOMIIETEHIMS CGHOPMHpPOBaHA Ha YpPOBHE
HeynosnerBopurenbH .
HE o «HEY/IOBIICTBOPUTENIBHO», HH OJHA W3 KOMIICTCHIMH He
3aYTEHO chopMHpOBaHa HA YPOBHE ILJIOXO»
[Tioxo Xora Obl OAHAa KOMIIETEHLHMA C(HOPMHpPOBAHA HA YPOBHE
«IIIOXO»

Kpurepuii oieHuBaHNs 0TBETOB HA TUIOBbIe KOHTPOJIbHbIE BONPOCHI /I coOeceJOBAHUS U

BOIIPOCHI K 3a49€Ty

Pe3ynbTaThl 0TBETA Onenka
CryneHT aan pa3BepHYTHI OTBET Ha BCE 3a4TCHO
BOITPOCHI.
CTyaeHT OTBETHII TOJIBKO Ha YacTh BOIIPOCOB HE 3a4TEHO
WJIU Q)1 HEPa3BEPHYTHIM OTBET HA BCE BOIPOCHI.

Kpurepuii oueHuBaHusl NPAKTUYECKUX 3aJaHUH

Pe3ynbrathel paboThl Ornenka
Bce npaktuyeckue 3a1aHusl BBITIOJHCHBI B 3a4TEHO
MOJTHOM 00beMe U B cpok. OmnucaHue Bcex
ATAIOB BBHITIOJHEHUS 3aJ[aHUM, KOJ U PE3YJIbTaTh
paboThl MPECTABIICHBI MPEMOAABATEINIO.
BeInoHeHbI He Bce IPAKTUYECKUE 3aaHUs UITN HE 3aYTCHO

BBITIOJIHEHBI HE B MTOJTHOM 00beMe (IpeCTaBICHO
HE MOJIHOE OTMCAHUE ATAIOB BHITOITHCHHS
3aJJaHui, KOoJI paboTaeT HEKOPPEKTHO,
pe3yabTaThl pabOThI HE MPEICTABICHBI

IIPENnoaBaTellio).
IIIkana oeHKH pPe3yJabTATOB TECTUPOBAHMS
Banasl, % | Onenka chopMHpoBaHHOCTH
KOMIIETeHIIH U
80-100 3a4TEHO
0-79 HE 3a4TCHO
5.2. TunoBbie KOHTPOJIbHbIE 3aJaHUSI UM HHbIE MATePUAJIbI, HEOOX0AMMBIE /IJIl OLIEHKH

pe3yJibTaToB 00y4eHH st

5.2.1. Bompocbl K 3a4deTy N0 JucHUIINHe «BBelgeHue B aHanM3 JaHHBIX M HUCKYCCTBEHHBIN

MHTEJUIEKT» JJIsl OleHKHU c(popMupoBaHHOCTH KomMneTeHnnu YK-1

Bormpoc Koz xkomnereHmumn
1. UYTo Takoe NCKYCCTBEHHBIN MHTEIUIEKT? YK-1
2. Uro Takoe cnabblii (CrenMaIM3UpPOBAHHBIN WM TPUKIIATHON) YK-1
VICKYCCTBEHHBIN UHTEIIEKT?
3. UYT0 Takoe CUIIBHBIN NCKYCCTBEHHBIN UHTEIUIEKT? YK-1
4. UYro Takoe KcrepTHas cucrema? YK-1

7




5. UTto Takoe MammHHOE 00ydeHHe? YK-1
6. UTto Takoe aHajIu3 JaHHBIX? YK-1
7. UTto Takoe 00ydeHue ¢ yuureaem? YK-1
8. UYro Takoe oOyuaromias BeIOOpKa? YK-1
9. Urto Takoe 00ydeHue 6e3 yunuresns? YK-1
10. Uro Takoe kinaccupukanms’? YK-1
11. Uro Takoe perpeccust? YK-1
12. Uto Takoe kiactepusanus’? YK-1
13. Uto Takoe nepapxudeckasl Kiactepusanus? YK-1

5.2.2. TunoBble KOHTPOJIbHbIE BONPOCHI JJIsi co0eceOBaHUA JIs1 OLEeHKH CHOPMHUPOBAHHOCTH
komnereHiuu _YK-1 (unaukarop komnerennuu YK 1.1)

Ha cobecenoBanuu mpoBepsieTcs, Kak CTYJIEHT OCBOWJI OCHOBHBIE TOHATHSA. OH JOJDKEH yMETh JaBaTh

pa3BEpPHYTHIN OTBET HA CJICIYIOLIME BOIIPOCHI.

© © N o a0 P~ 0w D E
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15.

UYrto Takoe UCKYCCTBEHHBIN UHTEIIEKT?

Yro Takoe cinalplii (CrienuanTu3upoOBaHHBIN WM MTPHUKIIAIHON ) UCKYCCTBEHHBIN HHTEIICKT?
Uro Takoe CUIbHBIA UCKYCCTBEHHbBINH MHTEIIEKT?
Uro Takoe rirybokoe o0yueHue?

Yro Takoe sKcrepTHas cucrema?

Urto Takoe MammmHHOE 00yueHue?

Yro Takoe aHaNIMU3 NaHHBIX?

Yro Takoe oOydeHue ¢ yuurenem?

UYro Takoe oOy4aromiasi BeIOOpKa?

UYro Takoe oOyueHue 6e3 yuurens?

Yro takoe kinaccupukanus?

Yro Takoe perpeccust?

Urto Takoe kiactepusarus?

Yro Takoe nepapxudeckas KiacTepusanus?

OcHoBHBIE OHOIMOTEKH U ImporpaMMHEBIC CPE€ACTBA JIA PCUICHUA 3aJad aHalin3a JaHHBIX W

MaITUHHOTO 00Y4YEeHHUSI.

5.2.3. TunoBble NpaKTHYECKHE 32/1aHUA /15 OLeHKH copMUpOBaHHOCTH KomneTeHuun _YK-1

[TpakTuyeckue 3agaHus HampaBieHbl Ha (OPMUPOBAHME M KOHTPOJIb Yy OOYYaIOIIUXCS HWHIMKATOPOB
komnereHimit YK-1.2, VK-1.3. IlpakTuueckue 3aiaHus BBIIOJHSIOTCA B BHIE Jupyter-HOyTOyka W

MMpEACTaBJIACT coboit AOKYMCHT, co;[epxcanmﬁ OIMMCAaHUEC BCCX OTAIllOB BbIIIOJIHCHUA pa6OTBI, KoOna,
PE3YIbTATHI U BEIBOJIBI.

1.
2.

8

Occe “Moe nmobuMoe MPUIIoKEHHUE, UCTONB3YIOIIee TEXHOIOTHIO UCKYCCTBEHHOT'O WHTEIIIEKTa”
[Ipaktrueckoe 3amanne “IIporpamma Ha Python “Yramait uncno”.



a. Hanucate nmporpamMmmy, KoTopasi yMEeT UrpaTh C YEJIOBEKOM B Urpy “VYragai uucio”. [Iporpamma
3arajpiBaeT ciaydaitHo uucio oT 1 nmo 100. YenoBek momkeH yranath ero. [[ns atoro oH jenaer
HECKOJIbKO (HE 0OoJiee 7) MOIBITOK, Ha3bIBasi KAKOE-TO YUCIIO B 3TOM Auama3oHe. Ha KaxIyr TOMBITKY
YeJIOBEKa KOMITBIOTEP TOBOPUT, YTaal YeJIOBEK WIIM HET, ¥ B CJIydae, €Clid YeIOBEK He yrajan, OoJbiie
WIM MEHbIIE 3arajJaHHOe YWCIIO YHUCIa, Ha3BaHHOro 4ejoBekoM. Hamwumure Takyro mporpammy. s
BBO/Ia HH(POPMAIIUHU YEIOBEKOM UCTonb3yiTe GyHkiuro input(). st BeiBoaa - print().

b. Peanuzyiite mporpamMmmy, urparoilyro B urpy "Yramai 4uciao", HO YEJIOBEK M KOMIIBIOTEP
MEHSIIOTCSI POJISIMH.

3. [IpakTuueckoe 3ananue “Pa3BenouHblii aHAJIU3 TaHHBIX .

1. Haiinute nnTepecHple TaHHBIE, C KOTOPHIMU BBl XOTUTE paboTaTh. PEKoMEeHIyMbIe peCypCHI:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenayercs paboTarh ¢ TAOJIMYHBIMU JaHHBIMH B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJIOIIOB), HECKOJIBKO THICSY (CTPOK).

2. Onummre, YTO TPENCTABISAIOT M3 ceOS JTHW JaHHBbIE, KaKWe IPH3HAKH, TO0YeMy OHH BaM
MHTEPECHBI.

3. [TpumenuTe K TaHHBIM MOIXOISIINE METOABI OYUCTKU (OOPHOBI C BEIOpOCAMH U MPOMYIICHHBIMA
3HA4YEeHUSMH) U Bu3yanuzauuu. Caenaire BBIBOJBI.

4. Caenaiite BIBOABI

4. [IpakTruyeckoe 3ananue “Perienue 3an1aun kinaccuukanuy U perpeccuu’

a. JInist JaHHBIX U3 33JaHus 3 ONpeieNnTe, KaKoW MPHU3HAK BBl OyIeTe OMpPENessTh MO OCTAIBHBIM.
Uro 3T0 3a 3a/a4a; KiIacCu(PUKaIUU UITH PErPeCCHu’?

b. [TonroroBbTe HaHHBIE (OTMACIITAOMPYHTE KOJMYECTBEHHBIE M OMHApH3YHTE KaTeropHajlbHbIC
MIPU3HAKH).

C. Pa3beliTu BEIOOPKY Ha 00YYAIOMIYIO U TECTOBYIO.

d. OOyunTe HECKOJbKO METOJOB MalIMHHOrO o0y4deHus (He MeHee Tpex, Hampumep, kNN,
RandomForests, MLP). CpaBHUTE KaueCTBO 3TUX METO/I0B Ha 00yYaroIlei U TeCTOBOM BbIOOpKaX.

e. Cnenaiite BBIBOJIBI

5. [IpakTnueckoe 3ananue “Penienne 3agaun KiacTepusaum’”.

a. Jlnist naHHBIX U3 3a1aHus 3 chopMyaUpyiTe 3a1a4y KilacTepu3alnu.

b. OOyunTe HECKOJIBKO METOJIOB KiacTepu3anuu (He MeHee NBYyX, Hampumep, k-means, DBSCAN).

OO6mbsacHute Baul BbIOop. CpaBHUTE pe3ynbTaThl pabOThl AITOPUTMOB, a TAKXKe MOJTYyYEHHbIE PE3YIIbTaThl C
pe3yibTaTaMu paboThl METOJOB OOYUEHHS C YUUTENIEM U3 3aaHus 4.
C. Crnenaiite BBIBOJBI

5.2.4. TunoBble TeCTOBbIE BONMPOCHI /Il OLIEHKHU c(POPMUPOBAHHOCTH KoMneTeHuuu_YK-1
(maaukarop kommnerennun YK 1.1)

Bce Bonpocsl ajibTepHATHBHbIE

1. YTO Takoe NMCKYCCTBEHHBI NHTEIUIEKT?



° HckyccTBEHHBIN MHTEIIEKT — 3TO IMporpaMma Wik yCTpOHCTBO, HMUTHPYIOIIEE
MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH YEJIOBEKA.

° HckyccTBEHHBIN MHTEIIIEKT — 3TO KHOEP-MEXaHUYECKOEe YCTPOUCTBO, HAIOJIOBUHY —
4eJI0BEK, HaOJI0BUHY — MalluHa. [lo HuM — 60€eBoe 1maccu U3 rMIepcIuiaBa, yrpasisieMoe
MHUKPOIIPOLIECCOPOM, TIOJTHOCThIO OPOHMPOBAHHOE, OYEeHb IIpouHoe. Ho cHapyxu — xuBast
4esi0oBe4eCcKasi TKaHb: II0Th, KOXka, BOJIOCHI, KPOBB, BbIPAILIEHHBIE 111 KHOOProOB.

° HckyccTBEHHBIN MHTEIIEKT — 3TO UCKYCCTBEHHAsl HEMPOHHAs CETh, CIOCOOHAsI K 00yUYEHUIO
¥ CaMOOOYYCHHIO.

2. Yto Takoe cnadblii HCKYCCTBEHHBIN MHTEIIIEKT?

° CnaOblil HICKYCCTBEHHBIM MHTEJUIEKT - 3TO IPOrpamMma, yCTPOMCTBO WK IPOrPaMMHO-
anmnapaTHbI KOMIUIEKC, YMEIOIasi peliaTh TOJIbKO HEKOTOPBIN KJ1acC MHTEIJIEKTYaIbHBIX 3a/1a4.
° CrnaOb1ii MCKYCCTBEHHBIN UHTEIUIEKT - 3T0 kubOopr monenu ot T-800 no T-888.

° Cna0plif HICKYCCTBEHHBIN HHTEIIEKT - 9TO OAHOCIONHAS UCKYCCTBEHHAsI HEUPOHHAs CETh.

3. UYro Takoe CHIIbHBIA UCKYCCTBEHHbIH MHTEIIEKT?

° CuibHBIM HCKYCCTBEHHBIN MHTEIJIEKT - 3TO POrpaMma, yCTpOHCTBO MM IPOTrPaMMHO-
annapaTHbli KOMIUIEKC, 10 CBOMM HHTEIUIEKTYaJIbHBIM CIIOCOOHOCTSIM HU B Y€M HE yCTyMarouiast
YEJIOBEKY.

° CuIBbHBIA NCKYCCTBEHHBIN HHTEIIIEKT - 3TO KHOOpr Monenu ot T-900 u Beime.

° CubHBIM HCKYCCTBEHHBIN MHTEIJIEKT - 3TO JIt00ast riry0oKast HepOHHAs CeTh, yMeEIoIas
pelaTh 3a/1auu Ki1acCu(UKaUN U PErPECCUH.

4. Yro Takoe dKCIepTHas cucTema’?

° DKcIepTHasi CUCTEMA - 3TO MPOrpaMMHasi CHCTEMa MO3BOJISIONIAs peliaTh 3a/1a4u
HCKYCCTBEHHOT'O MHTEJUICKTA C MOMOIIBIO MPaBUJI, CHOPMYITHUPOBAHHBIX IKCIIEPTOM, COCTABIISAIOIINX
0a3y 3HaHMI O MPEJAMETHOHN 00JIaCTH.

° DKcnepTHasi CUCTEMA - 3TO KOJUIEKTHB 3KCIIEPTOB B IAHHOM MPEAMETHOM 00J1acTH,
pelaruX UHTEIUIEKTYalIbHbIC 3a0a4H.
° DKcrepTHas CUCTEMA - 3TO UCKYCCTBEHHAs! MHOTOCIIOWHAsl HEHPOHHAs CETh.

5. Urto Takoe mamuHHOE 00OyUeHue?

° MammHHOe 00y4eHHe - ITO MOJIX0]I B UCKYCCTBEHHOM MHTEJUIEKTE, OCHOBAHHBIN Ha
IIOCTPOCHUU MOJIENIEH (PelaroiX MPaBuil) MO JaHHbBIM.

o MarmHHOe 00y4YeHHe - 3TO CUCTEMa 00YUEeHHUsI TPU OMOIIY UH(POPMALIMOHHBIX U
3JIEKTPOHHBIX TEXHOJIOTHM.

° MammHHOe 00y4YeHHe - ITO LeIeHaNIPaBIeHHOE O0BEKTUBHOE OTPAKEHUE EHCTBUTEILHOCTH

6. Yro Takoe aHAIM3 JAHHBIX?

° AHanu3 JaHHBIX - 3TO U3BJICUEHUE 3aKOHOMEPHOCTEN U 3HAHUI U3 TaHHBIX.

° AHanu3 JaHHBIX - 3TO MOAX0] B MAIMHHOM 00y4€HHH, OCHOBAHHBINH Ha MCIOJIb30BaHUU
r7TyOOKMX HEMPOHHBIX CETEH.

° AHanu3 NaHHBIX - 3TO U3BJICUEHUE 3aKOHOMEPHOCTEN C IIOMOILBIO 3HAHUH,

chOpMYyITUPOBAHHBIX IKCIIEPTOM.
7. Yro Takoe oOydaromias BeIOOpKa?

° OO0yuaromiast BEIOOpKaA - 3TO HA0Op 0OBHEKTOB (BXOJIOB) C U3BECTHBIM JIJISI KAXKJIOTO OOBEKTA
3HaYEHUEM OTBETa (BBIXOJIa, METKH, IIEJIEBOM TIEPEMEHHOM).
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° OO6yuatomas BBIOOpKa - 3T0 HAOOp 00BEKTOB, KOTOPHIE TIOJIb30BATENh BEIOUPAET JIJIsi CBOETO
o0OyueHusl.

° OOyuaromiast BRIOOpKa - 3TO HA0Op 00BEKTOB, KOTOPHIC YEIIOBEK yAaseT 3 0a3bl JAaHHBIX
st 3 HEKTHBHOTO 00yUEHUS.

8. Uro Takoe oOydeHue ¢ yunrenem?

° OOyueHHEe ¢ yYUTEJIEM - 3TO MOCTPOSCHUE MOJICIIN 110 JaHHBIM.

° OOyueHue ¢ yuuTeIeM - 3TO PEIICHHE 3aad C MOMOIIBIO HHTEIUIEKTYaJIbHOI'O TIOMOIIHHUKA.
o OOyuenue ¢ yuuTeseM - 3To 3aJa4a pa30OMeHHs JaHHBIX HA TPYIIIBI HOXOXKHUX APYT HA Ipyra
00BEKTOB.

9. Yro Takoe oOydeHue 6e3 yauTes?

° OO06yueHue 6e3 yIuTens - TO YCTaHOBJICHHE CTPYKTYPHBIX CBOMCTB Ha0Opa 0ObEKTOB.

° OOyuenne 6e3 yuuTels - 3T0 00yueHHUE YeIoBeKa Wi poOOTa IMOJIe3HBIM HAaBbIKaM 0e3
WHTEJUIEKTYaTbHBIX TTOMOIIIHUKOB.

° OOyuenue 6e3 yuuTens - 3TO 3a/1a4a ONpeIeICHUs 110 TaHHBIM KaTerOpHaIbHBIX 3HAYCHUH.

10. Yro Takoe kiaccupukanus?

° Knaccudukanus - 310 3a1a4a 00yueHUs ¢ y4UTEIeM, B KOTOPOH OTBET - 3TO HOMEP KJlacca.
° Krnaccudukanus - 310 3a1a4a OnpeieIeHHsI 110 JTaHHBIM YUCJIOBBIX 3HAYCHUH.
° Knaccudukanus - 370 3a1aya o0yueHus 6e3 yuurens, B KOTOpoi He0OX0AUMO pa3ouTh

AAHHBIC HA I'PYIIIBLI TOXOXKUX O0OBEKTOB.

11. Yro takoe perpeccus?

° Perpeccus - 310 3a71a4a 00y4eHuUs C yUuTeseM, B KOTOPOH OTBETHI MPUHUMAIOT
KOJIMYECTBEHHBIE (YMCIIOBBIC) 3HAUCHUS.

° Perpeccus - 310 3a71a4a, B KOTOPOH HEOOXOIMMO pa3OUTh MHOYKECTBO OOBEKTOB HA TPYIIIIBI
MOXO0KUX JIPYT Ha Jpyra 0ObEKTOB.

° Perpeccus - 310 3a7a4a 00y4eHUs C yUuTeseM, B KOTOPO HEOOXOMMO OIPEIETUTh I10
JTaHHBIM HOMEp KJ1acca.

12. Yro Takoe kiacrepuzanus’?

° Krnactepuzanus - 310 3aa4a oOydeHus 6e3 yuuTens, B KOTOpOil He00X0IUMMO pa30ouTh
JIaHHbIE Ha TPYIIIBI TOX0XKUX OOBEKTOB.

° Knacrepuzauus - 3710 331a4a 00y4eHUs ¢ yUUTeIeM, B KOTOPOil HEOOXOAMMO ONPEAETUTD 10
JAaHHBIM HOMEp KJiacca.

° Knacrepusanus - 3To 3a7aua 00y4eHus C yuuTesieM, B KOTOPO OTBEThl IPUHUMAIOT
KOJINYECTBEHHBIE 3HAUCHMS.

13. Yro Takoe mepapxudeckas KiacTepu3anus’?

° Hepapxudeckas KiacTepusanus - 3To 3a7aya 00ydyeHus 0e3 yuuTesns, B KOTOpOi HE0OX0JMMO
MIOCTPOUTH UEPAPXUI0 OOBEKTOB, B KOTOPOI BEPIIMHE COOTBETCTBYET «KJIACTEP», COJEpKAIUI BCe
00BEKTHI, ¥ Ha KQXKJJOM YPOBHE KaXKIbIil KJlacTep pa30uBaeTcs Ha ABa MU 00Jee MOAKIACTEPOB.

° Nepapxuueckas kiactepusalys - 3To 3ajia4a Kiiaccu(uKaium, B KOTOPO Kax bl 00BEKT
MOET UMETh HECKOJIBKO METOK.
° Nepapxuueckas KiiacTepusalysi - 3T0 METOJI peLIeHHs 3aauu KJIacTepUu3aliu C IOMOIIBIO

HepapXUH HEUPOHHBIX CETEH.

Caenymomue BONPOChl MPeINoJaraloT BBO/ YHCJIA.
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OTBeT caeayer 3amucaTh B CKOOKax.

14. PocT nereili B rpyIme JETCKOTO caja 3aaeTcs CIACAYIOIMUMHE 3HaYECHUSIMH (B CM.):

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

Haitnure meauany ()
Haiinure HrKHUI KBapTUIIB ()
Haiinure BepxHuUii KBapTHIIB ()

15. Bec aerteit B rpymie AETCKOTO caja 3a7aeTcs 3HaYCHUSAMHU (B KT):

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

Berancnure cpeanee ()
2
BhIuuciinte HeCMEIEHHYIO OLIEHKY faucrepceun S° ()
Ha ocHOBe HECMEIIICHHOM OLIEHKH JUCIICPCHH BBIYHMCIIUTE OLIEHKY CPEIHEKBAIPATHYECKOTO

OTKJIOHEHUS S ()

16. Ha tecroBoii BeIOOpKE, coaeprxkanieit 2000 n3o0paxeHuii KOTUKOB U cobadek (950 KOTUKOB,

1050 cobauek), HelipoHHas ceTh coBepimiia 202 omuoku: 76 KOTUKOB ObLIH
KJIaccupuIMpoBaHbl Kak cobauku, a 126 cobauek — kak KOTUKH. CUUTas OJOKUTEIbHBIM —
KJ1acc co0aueK, BBIUNCIUTE METPUKU:

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

OtBer OKPYTJIUTC 00 3 MMpaBUJIbHBIX I_[I/Iq)p MocJie ASCATUUHOM TOUKH.

6. YueOHO-MeTOANYecKOe U HH(OpMalIHOHHOE o0ecTievyeHne I CIMIIJIMHbI

a) OCHOBHas JTUTepaTypa:

1. Cwmonun, JI. B. BBenenue B MCKYCCTBEHHBIM MHTEIUICKT: KOHCIIEKT JICKIUH: yueOHOe mocodue
/ . B. CmonuH. — 2-¢ u3n., nepepad. — Mocksa: ®DU3ZMATIINUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TeKcT: 21eKTpOHHBIN // JlaHb: 2JEeKTPOHHO-OMOIHOTEYHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/2325 (mara obparenus: 20.05.2022). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIECH.

2. Boponuna, B. B. Teopus u nmpakTuka MammmHHOTO 00y4eHust: yueOHoe ocobue / B. B.
Boponnna. — YnpsaoBCK: Yl TV, 2017. — 290 c. — ISBN 978-5-9795-1712-4, — Texkcr:
3eKTpoHHBIN // JlaHb: 31eKTpoHHO-0MbMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/165053 (mata obpamenus: 23.05.2022). — Pexum gocrymna: mis
aBTOPH3. NIOJIb30BATEIICH.

0) IOMOJHUTENbHAS JIUTepaTypa:
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https://e.lanbook.com/book/2325
https://e.lanbook.com/book/165053

1. bacamun I1.J1., be3pyk K.B., Pagaesa M.B. Monenu u MeTo1bl MHTENIEKTYaJIbHON
MOJIEP>KKH MTPOLIECCOB MPHUHATHS peleHnii: YuebHnoe nocodue. — Hwxkuuit Hosropo:
Huxeropoackuii rocynusepcuret, 2018. — 129 c. ®onx 00pa3oBaTeNbHbIX 3JIEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — noctym
CBOOOIHBI.

B) mporpammHoe obecriedenne u HTepHEeT-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. MarepuajibHO-TeXHUYeCcKoe o0ecreyeHue TUCIUILTUHbI

[TomereHus: TpeACTaBISIOT COOON y4deOHBIE ayAUTOPUU JUIsl TPOBEIACHUS YYEOHBIX 3aHSATHH,
MPEIYyCMOTPEHHBIX ~ MPOrpaMMoii  (JIGKIIMOHHOTO — THIMA), OCHAIIEHHBIE OOOPYJIOBaHHEM H
TEXHUUYCCKNMHAN CpeILCTBaMI/I O6yT-IeHI/I$I.

[Tomemienust 1yist caMOCTOSITENEHOM pabOThl 00YYAIONINXCS OCHAIIEHBI KOMIBIOTEPHON TEXHUKON ¢
BO3MOKHOCTBIO TMOJKIIOUeHUsT K ceth «/HTepHeT» M oOecnedeHbl JOCTYIIOM B SJIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATEIBHYIO CPENY.

13


http://www.unn.ru/books/resources.html
https://www.python.org/
https://www.anaconda.com/download/
https://colab.research.google.com/

[Iporpamma cocraBinena B cooTBercTtBum ¢ TpeboBanusMu OC HHI'Y nampaBneHuss moaroToBKH
40.03.01 «¥Opucnpynenius» u npoduiito mMoAroToBKu «['pakaaHCKOoe W MPEANPUHUMATEIHCKOE
IpaBo».

CocraBuTenb: JOKTOp (PU3MKO-MaTeMaTHUECKUX HAYK, JIOLEHT Kadeapsl anreOpbl, FTeOMETPUH U

nuckperHoit matematuku H.1FO. 3010TbIx

3aBenyromuii kadeapst AI'JIM: noktop ¢usnko-maremarndeckux Hayk, momeHT H.FO. 3omoThix

[Iporpamma omoOpeHa pemieHueM npesuauyma Yderoro coera HHI'Y npotokon ot 30.11.2022r. Ne
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