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1. Mecrto qucunminnsl B ctpykrype OITIOII

Ne MecTo IMCHUIINHBI B Y4e0HOM CTaHaapTHBIA TEKCT 1JIs aBTOMATHYeCKOI0
Bapu IJIaHe 00pa3oBaTe/IbHOH 3ano/IHeHUus B KOHCTpyKTOope PII/{
aHTa NPOrpamMMbl

Hucuunnuna @T/].06 Beedenue 6 ananu3 OaHHbIX U
UCKYCCMBEHHbIll UHmeleKkm SBIIeTCs (aKyIbTaTHBOM
B OOIl wnanpaBnenuss  moarotoBku  37.05.02

3 OT/. ®akynbTaTHUBBI

Ilcuxosiorus cjry:ke0HOM 1esITeJIbHOCTH

2. Ilnanupyemble pe3y/bTaThl 00y4eHHs MO JUCHUIIUHE, COOTHECEHHBbIE ¢ TVIAHUPYEMbIMU
pe3yJbTaTaMM OCBOEHHsI 00pa30BaTeILHOI NMPOrpaMMbl (KOMIETEHIIUAMM U HHAUKATOPAMH
JOCTHKEHHMsI KOMIeTEeHIU)

®opmupyembie | [InanupyemMsblie pe3yJbTaThl 00y4eHHs MO TUCHUILIMHE
KOMMNETEeHIUN | (MOAYJII0), B COOTBETCTBHH C HHAUKATOPOM HOCTHKEHHS
(xon, KOMIIETEeHIIMHU Haunmenosan
coJiepKaHue HNuauxkarop ne
KOMIIETECHIIUH HOCTHUKCHMU S OLICHOTHOT'O
) KOMITETeH N Pe3yabTaThl 00yueHusn cpencTRa
Mo TUCIUTIHHE
(xon, conmepxkanue
WHJIMKATOpa)
OIIK-16 HOIIK-16.1. 3naer | 3HaeT coBpemeHHble nHPopMmanmonusie | CobecenmoBanu
Cnocoben BO3MOJKHOCTH TEXHOJIOTHH M KJIACCU(PUKAITUIO e
MOHUMATD OCHOBHBIX NMPOrPaMMHBIX CPEJICTB U BO3MOXKHOCTH | ..
TIPUHIIUIIBI MHOOPMALIMOHHBIX | UX IPUMEHEHHUS ISl pEIICHUs
paboThI TEXHOJIOTUH, IIPAKTHYECKUX 33/1a4, B TOM YHCIIe
COBPEMEHHBIX | UCIOJIb3YEMbIX B OTEUECTBEHHOTO MTPOU3BOJICTBA MPHU
nH(OPMALMOHHBI | TPOPECCHOHAIIBHON | pelleHuu 3a1a4 IpodecCUuoHaTbHON
X TEXHOJIOTUN U | IeATEIbHOCTU JeSITeIbHOCTH.
HCIO0JIb30BATh UX | IICHUXOJIOTa

IUTSL pEIICHUS
3amad
npoheCCUOHAIBH
OM JIeATEIBHOCTH

YMmeeT pemath NpakTUYECKUE 3a4a4H C
MOMOIUIBIO COBPEMEHHBIX
UH(GOPMALMOHHBIX TEXHOJIOTUH U
KJIacCU(UKAIIMHU TPOTPAMMHBIX CPE/ICTB.

Nmeet npakTUYeCKUid ONBIT IPUMEHEHHUS
COBPEMEHHBIX HH(POPMAITUOHHBIX
TEXHOJIOTUH U KIaccupUKaluu
IPOTrPaMMHBIX CPEJICTB /ISl peILIeHUS
NPaKTUYECKUX 3a]1a4, B TOM YHCIIe
OTEUECTBEHHOTO ITPOU3BO/ICTBA U
peleHnt 3a1a4y NpogecCuOHaIbHOM
JESTEIBHOCTH.




CpeAcTBaMU JIst
coopa, 06paboTKH 1
Mpe3CHTAIH
nHpopManuu

IIPOU3BO/JICTBA, NPU PEUICHUU 33124
npodeccnoHanbHOM e TeIbHOCTH

YMeeT npuMeHSATh COBPEMEHHBIE
uH(GOPMALMOHHBIE TEXHOJIOTUU U
pOrpaMMHBIE CPEICTBA, B TOM YHCIIE
OTEUECTBEHHOIO [TPOU3BOJICTBA, MPU
pelIeHnH 3aaa4d npoQeccuoHalIbHOMN
JEeSITEIbHOCTH

HmeeT npakTUYeCKuil ONBIT MPUMEHEHHUS
COBPEMEHHBIX HH(HOPMAITUOHHBIX
TEXHOJIOTUI U TPOTrPAMMHBIX CPEJICTB, B
TOM YHCJI€ OTEUECTBEHHOTO
IPOU3BOJICTBA, IPU PEIICHUU 3324
npodeccuoHanbHOM NesITeIbHOCTH

NOIIK 16-2 Ymeer | 3HaeT MOPSIOK MOUCKA U aHATIN3a IIpakTrueckoe
BBITIOJIHATD 33724l | TEXHUYECKOW JOKYMEHTAIMH T10 3aaHue
npohecCHOHANBPHON | UCTIOJIb30BAHUIO TIPOTPAMMHOTO
JeITEeTBHOCTH C CpeZAcTBa, BBIOOpA U UCTIOIBb30BaHUS
HCII0JIb30BAHUEM HEOO0XOIMMBIX (PYHKIHH MPOrpaMMHBIX
COBpPEMEHHBIX CPEACTB ISl pEUICHUsI KOHKPETHON
WHPOPMAIMOHHBIX | 3aa4H.
rexHonorn YMeer HaX0IUTh U aHATTU3UPOBATH

TEXHUYECKYIO TOKyMEHTALUIO TIO

UCTIOJIb30BAHUIO TIPOTPAMMHOTO

CpezcTBa, BEIOMPATh M UCTIOIH30BATh

Heo0X0ouMble (PYHKIIUU IPOTPAMMHBIX

CPEACTB ISl PEIIeHUsT KOHKPETHON

3a/1a4u

HNmeer npakTU4EeCKUI ONBIT TOMCKA U

aHalM3a TEXHMYECKOW JOKYMEHTAIHH TI0

WCTIOJIH30BAHUIO TIPOTPAMMHOTO

CpencTBa, BEIOOPA M UCTIOIB30BAHUS

HE0OXO0IMMBIX (QYHKIIMH MPOTPAMMHBIX

CPEeACTB ISl pEeIICHUsT KOHKPETHON

3a/1a4uu
HOIIK-16.3. 3HaeT coBpeMeHHbIe nHpopMmanmonHbie | [IpakTrdeckoe
Bnaneer TEXHOJIOTUH U IIPOTPaMMHBIE CPEACTBA, | 3aJlaHHe
IIPOrpaMMHBIMU B TOM YHCJI€ OT€YECTBEHHOTO

3. CTpykTypa u coaep:KaHue TUCHUIIMHBI

3.1. TpynoeMKoOCTh TUCHUILINHBI

Ounasn ¢popma o0y4eHus

OO0mas Tpy10eMKOCTh

1 3ET

Yacos 1o yueOHOMY IVIaHY

36

B TOM 4YHUCJIC




ay/INTOPHbIE 3aHATUSA (KOHTaKTHasi padoTa):
- 3aHATHSA JeKIHOHHOI0 THIIAa 8
- 3aHATHS CEMUHAPCKOI0 THIIA
- TeKyuuii KoHTpoJb (KCP)

CcaMoOCTOsITe/IbHAsA padoTa 19

HpOMe)KyTO‘lHaﬂ arrecranuda — 3adeT

3.2. ConepxaHue TUCHHUILINHBI

B Tom uncne
KonTakTHas padora (padora Bo | Cam
B3aMMO/IefiCTBHH C 0CTO
npenojaasaresjiemM), yacol. M3 HUX | ATen
bHasi
abo
Bcero P
HaumeHoBaHUMe M KpPaTKoe colepKaHue 3anar | 3aHAT Ta
(4acel) | 3ansTus
pa3aesioB ¥ TeM JUCHUTIIHHBI usi usi o0yu
JICKI{UOHH Bceer
CeMHH | Ja00p a0
oro )
apcKo | aTopH eroc
THNA
ro oro s,
TUNA | THNA yac
bl
Oun | Oun
OuHas OuHas Ounas | OuHas
ast ast
1. TlocTaHOBKYM M IpUMEPHI 337129 2 4
2. Beenenue B s1361k Python 2 4
3. OnucaTenpHas CTATUCTHKA U Pa3BEIOYHBIN 2 5 4
aHaJIN3 JTAHHBIX
4. 3amaun KiaccuUKAIIMU U PErPECCUu 2 2 4
5. 3agaun oOy4eHus 6€3 yuauTens 2 2 4
Hroro 36 8 8 20

3aHATHA CCMHUHAPCKOI'0 TUIIAa OPTaHU3YIOTCA, B TOM YUCJIIC B (bopMe HpaKTquCKOﬁ HOArOTOBKM.
HpaKTI/I‘IeCKaSI IIOArOoTOBKAa HAITpaBJICHA HA (1)0pMI/IpOBaHI/Ie " pa3sBUTUC 3H8.HPII>1, YMGHI/Iﬁ N HaBBIKOB

INPpUMCHCHHUA COBPCMCHHBIX I/IH(I)OpMaLII/IOHHLIX TeXHOHOFHﬁ, B TOM YHCIC OTCYCCTBCHHOIO
IIpOU3BOACTBA, ITPHU PCHICHUHU 3a1a4 HpO(i)eCCHOHaJILHOfI ACATCIBbHOCTH.

TeKYH_[Hﬁ KOHTPOJIb YCIICBACMOCTHU DPCAINU3YCTCS B (bOpMC CO6CCCI[OB8.HI/I$I, TCCTUPOBAHUA H
MMPAKTUYCCKUX 3aJaHuM.

IIpomexyTouHas aTTecTalus IPOXOJUT B TPAJUIIMOHHOM Gopme (3aueT).
4. Y4eOHO-MeTOAUYECKOE 0O0ecIIeYeHne CAMOCTOSATEIbHOMH PadoThI 00y4aroIuXCs

CaMocTosTenbHAS pa60Ta CTYACHTA MpPU HU3YUCHUHU JUCHUIIINHBI «BBenenne B aHanu3 JaHHBIX U
HCKYCCTBCHHBIf/'I HUHTCJUICKT» BKJIHOYACT BBINIOJIHCHHUC TPAKTUYCCKUX 3aJlaHui Mojg KOHTPOJIEM
npenoaaBaTeyid U MMOATOTOBKY K 3a4CTY.
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KOHTpOHbeIC W TCCTOBBIC BONPOCHI, MPAKTHYCCKUC 3aJaHUd JIs1 MPOBCACHUSA TCKYLICTO KOHTPOJIA U
HpOMC)KyTO‘IHOfI arTeCTaluu 110 uTOraM OCBOCHUA AUCHHUIIJIMHBI ITIPUBCACHBI B I1. 5.2.

5. @ oH/T OLIEHOYHBIX CPEICTB /1151 MPOMEKYTOUHOH ATTECTANMH 10 TUCHUTIIHHE (MOIYJII0),
BKJITFOYAIOITHI
5.1. Onucanue MIKAJ OLEHUBAHUSA Pe3YJIbTATOB 00y4YeHHs MO AUCHUIIUHE
YpoBeHb HIkana oueHnBaHusi CPOPMUPOBAHHOCTH KOMIIETEHIUI
chopmupo
Hey/I0BJIe OBJIETB
BaHHOCTH y y 0YeHb NPeBOCX0
IJIOXO0 TBOPHUTET | OPUTEIBH XOPOIIIo OTJIMYHO
KOMIIETEHII P P P X0pouIo JTHO
ik LHO 0
(MHAUKATO
pa
JMOCTHKEHH
a He 3auteno 3auTeHo
KOMIIETEHII
ui)
OtcyrcTB
e 3HaHUH
TEOpEeTHYE v Vposews
OBEHb .
CKoTo VYposenbr | MuHuman P . 3HAHUM B YpoBeHnb
Marepuaia . 3HaHUH B . VYposens
3HAHUH BHO o0BeMe, 3HAaHUH B .
o0BeMe, 3HAHUH B
HIDKE JIOTTYCTUM COOTBETCTB | 00BEME,
N COOTBETCTB o0BeMme,
MUHHMAaNb | BIH FOILIEM COOTBETCT
Hepo3smox YIOIIEM Y IpEeBHIIIa
HBIX OBEHb IIporpaMMe | BYIOIIEM
3 HOCTB yp . nporpamme porp o FOLLIEM
JDHaHWA TpeOOBaHU | 3HAHU. MNOATOTOBKH | MpOrpamMm
OLICHUTDH U i MOJATOTOBKHU it IIporpamMm
1. Umenu OnyIIeH . Jomymeno | e
HOJIHOTY Yl . Jonymieno T y
o MECTO 0 MHOTO HECKOJIBKO | HOJATOTOBK
SHaHMU 5 5 HECKOJILKO 5 [IOJATOTOBK
enencr | TPYOPIC HErpyobIX HerpyBbIX HecyllecTse | u, 6e3 0
OIIHNOKH. OIIINOKH. HHBIX OIIHNOOK.
€ OTKa3a omnGoK i
oOyuarorg OIIOOK
€rocs oT
OTBETa




IIponemonc [Iponemon
[Ipogemon | TpupoBansl | [IpogemMoHC | cTpUpOBaH
CTPUPOBAH | BCE TPUPOBAHBI | bI BCE [Iponemon
Orcyrets | [Ipn PP PP P
Bl OCHOBHBIE BCE OCHOBHBIE | CTpUPOBAH
ue pereHnn
OCHOBHBI€ | YMECHUSI. OCHOBHBIC YMEHUS, bl BCE
MHUHUMAIb | cragpapTH
YMEHUSI. Pemienst YMEHUS. pelICHBI OCHOBHBIC
HBIX BIX 3aJa4 P
. CIICHBI BCE Pemenst BCE YMEHUS,
YMEHUH. He
TUIIOBBIE | OCHOBHBIE BCE OCHOBHBIC | PEIICHBI
HeBo3MoX | ponemon
3a/1a4u ¢ 3a/1a4uu ¢ OCHOBHBIE 3a/1a4u C BCE
HOCTb
CTPUPOBAH | yerpyObIM | HErpyOBIMH | 3a1adm. OT/ACJIbHBI | OCHOBHBIE
OIIEHUTh
Ymenust bl u omubkaMu. | Bemonnen | mu 3a/1a4H.
HaJTu4yue
. OCHOBHBIC | (1 ;1i6kamu | Beimonsen | bl Bee HecyniecT | BeimonHen
YMCEHHH YMEHUS.
Bl BCE 3a/1aHusl, B | BEHHBIM bl BCE
BCJIEJICTBU
Vmenn Brinonnen | 3aganus, B | MOJHOM HeJoueTa | 3a/JaHus, B
€ OTKaza
5 MECTO Bl BCE MTOJTHOM o0beme, HO | MU, MTOJTHOM
00y4Jarong
e rpyGbic 3a/1aHusl, 0o0beMe, HO | HEKOTOpPhIE€ | BBITIOJIHEH | 00beMe
erocs oT
OHIAGKI HO HE B HEKOTOPBIE | C Bl BCE 0e3
OTBETA .
TTOJTHOM c HEJI0YeTaMH | 33JIaHUS B | HEJIOUYETOB
o0neme. HEIOYETaMHU ITIOJIHOM
oObeMme.
OtcyrcTB
ne Ilpu Nwmeercs
prnagenns | PEHICHIM 1 ypmmvans I [Iponemon
. 0JIEMOHC
marepuan | CTAHAAPTH | ypr P [IponemoHnc | crpupoBan | [Ipogemon
BIX 3a7a4 TPUPOBAHBI
oM. Habop 5 TPUPOBaHbl | bl HABBIKA | CTPUPOBAH
a30BbIC
Hesosmox | € HaBBIKOB 0a3oBbIC npu TBOPYECKHU
IPOIEMOH HAaBBIKH MPU .
HOCTb JUTS HAaBBIKM [IPU | PEIICHUHN | U MOAXOM
CTpUPOBaH peICHUN
Habbixu OLICHUTh peuieHus pelieHnn HECTaHJap | K
SEERER bl 0a30BBIC CTaH1apTHBI
HaJau4yue CTaHJapTH CTaHJAPTHBI | THBIX pELIEHUIO
HaBBIKH. X 3amaqc
HaBBIKOB BIX 3a/1a4 C x 3a/1a4 O6e3 | 3ajaud 6e3 | HecTaHzaap
HEKOTOPBIM
BCICACTBY. | [fvemm HEKOTOPBI OIIOOK U OMIMOOK U | THBIX
u
€ OTKaza MU HEJOYETOB. | HEJAOYETOB | 3a/1ad.
5 MECTO HEeIo4YeTaMU
O0ydatoml | 16y e HeJoueTa
€rocs oT OIIMGKIL MU.
OTBETa
HIxana oueHKH NPH NPOMEKYTOYHOM aTTeCTALUH
Ouenka YpoBeHb NOATOTOBKH
I Bce kommereHm (4acTu KOMIIETEHITHI), HAa (OPMHUPOBAHUE
3atTCHO PEBOCXOJIHO KOTOPBIX HampaBlieHa TUCIUIUINHA, CHOPMUPOBAHBI HA YPOBHE
HE HUXKE «IIPEBOCXOIHO»




OTINYHO

Bce kommereHnuu (YacTv KOMIIETEHLMI), Ha (hopMHUpOBaHHE
KOTOPBIX HallpaBlieHa JUCLUUIUINHA, CPOPMHUPOBAHBI HA YPOBHE
HE HWXKE «OTIMYHO», IPU 3TOM XOTsI Obl OJHAa KOMIIETEHLUS
chopMHpOBaHA HA YPOBHE «OTIUYHO»

OdeHpb XOpo11I0

Bce kommereHnmu (YacTv KOMIIETEHIMH), Ha (hopMHpOBaHHE
KOTOPBIX HallpaBjeHa AUCLUILIMHA, CHOPMUPOBAaHbl HA YPOBHE
HE HIKE «OYEHb XOpOIIO», NpU ITOM XOTs Obl OJHA
KOMIETEHIHsI cQOPMUPOBAHA HA YPOBHE «OYECHb XOPOILIOY

Xopomo

Bce kommereHnuu (4acTu KOMIIETEHIMI), Ha (hopMHpOBaHHE
KOTOPBIX HallpaBjeHa AUCLMUILINHA, CHOPMUPOBAaHbl HA YPOBHE
HE HUXKE «XOpOILO», MPU 3TOM XOTsSI Obl OJHA KOMIIETEHLUS
c(opMHpOBaHA HA YPOBHE «XOPOLIO»

Y 10BIETBOPUTEIBHO

Bce xomnereHuuu (YacT KOMIETEHIMI), Ha (OpMHpOBaHUE
KOTOPBIX HalpaBjeHa AUCLUUILINHA, CHOPMUPOBAHbl HA YPOBHE
HE HWXKE «YyIOBIETBOPUTEIBHO», NPU ATOM XOTS OBl O/HA
KOMITETEHIIHS chopMupoBaHa Ha YPOBHE
«YAOBIETBOPUTEIHHO»

HE
3a4YTCHO

HeynosnerBopurensH

(o)

Xots Obl OogHA KOMIIETCHIMS Cc(HOpPMHUpOBaHA HAa YpPOBHE
«HEYIOBJICTBOPUTEIbHO», HH OJHA W3 KOMIICTCHIIUH HE
chopMUpOBaHa HAa YPOBHE «IIIOXO»

TTnoxo

Xots Obl OogHA KOMIIETCHIMS CcHOpPMHUpOBaHA HAa YpPOBHE
«IITIOXO»

Kputepuii oieHMBaHNs 0TBETOB HA TUIIOBbIe KOHTPOJIbHbIE BONMPOCHI 15 co0eceJOBAHUS U

BOIPOCHI K 3a4€Ty

Pe3ynbTaThl OTBETA OrneHka
CryneHT nan pa3BEepHYTHI OTBET HA BCE 3a4TEHO
BOIPOCHI.
CryneHT OTBETUJI TOJIBKO Ha YacTh BOIIPOCOB HE 3aYTEHO
WJIM J1aJ1 Hepa3BepHYThI OTBET HAa BCE BOMPOCHI.

Kpurepuii oneHuBaHus NPAKTHYECKUX 3aJaHUI

Pe3ynbrarel paboTh OrneHka
Bce mpakTuueckue 3a/1aHusl BBINOJHEHBI B 3a4TEHO
MOJIHOM 00beMe U B cpok. OmnucaHue Bcex
ATANoOB BBINOJHEHUS 33JaHU, KOJ U PE3YJIbTAThI
paboThl MpeNICTaBICHBI MPEINOIaBaTENIo.
BrinosiHeHbI HE BCE MPAKTUYECKUE 3aaHUsT WITH HE 3a4TEHO

BBITOJIHEHBI HE B [IOJHOM 00beMe (IpeICTaBIEHO
HE TI0JIHOE ONMCAHME ITAIOB BBIIIOJHEHUS
3aJJaHui, KOJI paboTaeT HEKOPPEKTHO,
pe3yibTaThl paboThl HE MPEICTaBIECHBI

npenonaBaTeJno).

Il kaJyia OeHKH pPe3yJ1bTaTOB TECTUPOBAHUSA

Bbamasbl, % | Onenka cpopmupoBaHHOCTH

KOMIICTCHINH

80-100 32YTEHO




0-79 HE 3a4TEHO

5.2. TunoBbie KOHTPOJIbHbIE 3aJAHUS WM HHbIE MATEPHUAJIbI, He00X0AMMBbIE /1JI51 OLEHKH!
pe3yJabTaToB 00y4YeHHust

5.2.1. Bompochbl K 3a4eTy Mmo AUCHMILUINHe «BBeneHue B aHalu3 JaHHBIX U HUCKYCCTBEHHBIN
MHTEJUIEKT» [JIsl OeHKHU cpopmupoBanHocTH KomnereHunu OITK-4

Bompoc Ko xommeTeHIINN

1. UTto Takoe MCKYCCTBEHHBIH MHTEIIEKT? OIIK-4
2. Uro Takoe cnabblii (CHenMaIn3upOBAaHHBIN WM TPUKIIATHON) OIIK-4
WCKYCCTBEHHBIN HHTEIUICKT?

3 UTto Takoe CUIIbHBIA UCKYCCTBEHHbIN MHTEJUIEKT? OIIK-4
4 YTto Takoe skcnepTHasg cucrema? OIIK-4
5. Uto Takoe MalmHHOE 00yueHue? OIIK-4
6. Yto Takoe aHaIN3 JAHHBIX? OIIK-4
7 Urto Takoe oOydeHue ¢ yuurenem? OIIK-4
8 Uto Takoe oOydaromias BHIOOpKa? OIIK-4
9. Uto Takoe oOyueHue 6e3 yunuresns? OIIK-4
10. Uro Takoe kiaccudukanus? OIIK-4
11. Yrto Takoe perpeccus? OIIK-4
12. UYTto Takoe Kinacrepusanus’? OIIK-4
13. UYTo Takoe nepapxuyeckas KiacTepusanus? OIIK-4

5.2.2. TunoBble KOHTPOJIbHbIE BONPOCHI /JJisi coOecel0BAHHS sl OIeHKH CPOPMUPOBAHHOCTH
komnerenun _OIIK-4 (unaukaTop komnerenuuu OIIK 4.1)

Ha coGecenoBanuu mpoBepsieTcs, Kak CTYJACHT OCBOMJI OCHOBHBIC MOHATHUS. OH JIOJDKEH YMETh JaBaTh
Pa3BEPHYTHIM OTBET HA CIEIYIOIINE BOIIPOCHI.

YTo Tako€ UCKYCCTBEHHBIN MHTEIIJICKT?

Uro Takoe cnabblii (crienuanu3upoBaHHBINA WM MIPUKIIATHON ) HCKYCCTBEHHbBIN UHTEIIEKT?
UT0 Takoe CUIIbHBIN UCKYCCTBEHHBIN UHTEIICKT?

Uro Takoe rirybokoe oOy4yeHue?

Uro Takoe sKcriepTHas cucrema?

Urto Takoe MamuHHOE 00OyueHue?

UYto Takoe aHanu3 JaHHBIX?

Yro Takoe oOyueHue ¢ yuureiaem?

© 00 N o g R~ w DN PE

UYro Takoe obyuarorias BeIoopka?

-
©

UYro Takoe oOyueHue 6e3 yunuresns?

[
=

Yro Takoe kinaccuduranms’?



12.  Yro Takoe perpeccus?

13. Urto Takoe kiactepusanus’?
14, Uto Takoe uepapxuueckas Kiacrepuszanus’?
15. OcHoBHBIC OMOJIMOTEKU W MPOTPAMMHBIC CPEJICTBA JIJIS PEIICHUS 3a7ad aHajdu3a JAHHBIX U

MAIlIMHHOTO 00Y4EHHUSI.

5.2.3. TunoBble NpaKkTHYeCKHE 3a1aHUs J15 oleHKH copmupoBaHHocTH Kommnerenuun _OIIK-4

[IpakTideckue 3ajaHus HANPaBJICHBI Ha (POPMUPOBAHHE W KOHTPOJb y OOYYAIOMIMXCS HHIWKATOPOB
kommneteHuit OI1K-4.2, OIIK-4.3. IIpaktudeckue 3aqaHusi BHIMOJTHAIOTCS B BUne Jupyter-HoyrOyka u
MPEACTABISIET COOOM JTOKYMEHT, COJEp)KAIUi OTHCAaHUE BCEX HTAIOB BBIMOJHEHUS PabOTHI, KO,
pe3yibTaThl U BHIBO/IBI.

1. Occe “Moe mrodruMoe MPUIIOKEHHE, UCTIOIB3YIOIIEe TEXHOIOTHIO UCKYCCTBEHHOTO UHTEIIJIEKTa”
2. [Tpaktuueckoe 3aganue “TIporpamma Ha Python “Yramait uncno™.
a. Hamnmcars mporpammy, KOTOpasi yMeeT UIpaTh C YEJIOBEKOM B Urpy “Yranai uncno”. [Iporpamma

3aragpiBaeT ciydahHo yuciao oT 1 go 100. YenmoBek poikeH yrajgaTe e€ro. [as 3Toro oH [enaer
HECKOJIbKO (He OoJiee 7) MOMBITOK, Ha3bIBasi KaKOE-TO YMCIIO B 3TOM Auana3oHe. Ha KaXayro MOMBITKY
YeJloBeKa KOMIIBIOTEP TOBOPUT, Yrajall 4eJOBEK WM HET, U B CiIydae, €C YeJIOBEK He yrajai, 0oJblie
WIM MEHBIIE 3araJlaHHOe YHCJIO YWCiia, Ha3BaHHOTO dYeloBekoM. Hamwmurte Takyro mporpammy. s
BBOa HHGOPMAIIMHK YeT0BEKOM Hcoab3yiTe pyukiwmio input(). s Bersoaa - print().

b. Peanusyiite mporpammy, urparomyro B urpy "Yramail 4ucio", HO 4YEIOBEK U KOMIIBIOTED
MEHSIOTCS POJISIMU.

3. [IpakTnueckoe 3ananue “Pa3BeiOoYHbIN aHAN3 JAHHBIX .

1. Haiigute nnTepecHble naHHbIE, C KOTOPBHIMHU BBl XOTUTE paboTaTh. PekoMeHTyMbIe pecypehl:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenmyercs paboTaTh ¢ TAOJIMYHBIMU JAHHBIMH B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJIOIOB), HECKOJIBKO THICSAY (CTPOK).

2. OnumuTe, 4YTO NPEACTABISIOT U3 ce0s 3TH JaHHbIE, KAaKU€ IPU3HAKW, IIOYEMY OHHM BaM
MHTEPECHBHI.

3. [IpuMeHuTe K NaHHBIM MOAXOISIINE METOIbl OUUCTKU (60PHOBI ¢ BEIOpOCAMM U MPOIYILEHHBIMU
3HA4YEeHUSMU) U Bu3yanuzauuu. Cuenaite BbIBOABIL.

4, Crenalite BHIBOIBI

4. [IpakTuyeckoe 3ananue “Pemenue 3a1aun kiaccuGUKaluy U perpeccuu’

a. JUnis AaHHBIX U3 33JaHUS 3 ONpesenuTe, Kakoi MpU3HaK BBl Oy/eTe ONMpeNessTh M0 OCTaJIbHBIM.
Yro 370 32 33a7aya: KJIacCU(PUKALUU WIN perpeccuun?

b. IlonrotoBbTe nMaHHbBIE (OTMACIITAOMPYHTE KOJMYECTBEHHbIE W OMHapHU3YiTe KaTeropualibHble
MIPU3HAKH).

C. PazGeiiTn BEIOOpKY Ha 00YYaIOLIYIO U TECTOBYIO.

d. OOyunTe HECKOJBKO METOJIOB MAIIMHHOTO oO0yueHHs (He MeHee TpeX, Hampumep, KNN,

RandomForests, MLP). CpaBHuTE KauecTBO 3TUX METOJIOB Ha 00y4aromeil 1 TeCTOBOM BbIOOpPKaX.
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e. CremaliTe BBIBOIbI

5. [IpakTnueckoe 3ananue “Pemenue 3agaun KiacTepusanuu’.
a. JUnst TaHHBIX U3 3afaHust 3 chopMyIHpYyHTE 3a1ady KIacTepU3aLUL.
b. OOyunTe HECKOJIKO METOJIOB KiacTepu3aiuu (He MeHee JBYX, Hampumep, k-means, DBSCAN).

OOBbsicHuTe Bam BeIOOp. CpaBHUTE PE3yNIbTAThl pA0OTHI AITOPUTMOB, a TAKXKE TIOJTYICHHBIE PEe3yIbTATHI C
pe3ylbTaTaMu pabOTHl METOJ0B OOYUCHUS C yIUTEIIEM U3 3a/1aHus 4.
C. CremaiiTe BBIBOIbI

5.2.4. TunoBble TeCTOBBIE BOMPOCHI 1JIsl OlleHKHU cpopMupoBanHocTH KomneTenuuu_OIIK-4
(unaukatop komnerenuuu OIIK 4.1)

Bce BOIIPOCHI AJIbTCPHATUBHLIC

1. Yto Takoe NCKYCCTBEHHbBIN MHTEIIEKT?

° HcKkycCTBEHHBIN HHTEIUIEKT — 3TO MPOTPAMMa I YCTPOUCTBO, UMUTHPYIOIIIEE
MHTEJJIEKTYyaJIbHbIE CIIOCOOHOCTH YENIOBEKA.
° HckyccTBEHHBIN MHTEIIIEKT — 3TO KHOEP-MEXaHUYECKOe YCTPOHUCTBO, HATIOJIOBUHY —

4eJI0BEK, HAaloJIOBUHY — MailnHa. [log HuM — GoeBoe miaccu U3 rUmepcIuiaBa, yrpanisieMoe
MHUKPOMPOIIECCOPOM, TTOJTHOCTHIO OpOHHPOBAaHHOE, OUeHb IpouHoe. Ho cHapyxu — xuBas
YCIIOBCUCCKAA TKaHb: IIJIOTh, KOXKa, BOJIOCKEI, KPOBb, BRIPAIIICHHBIC JIJI KI/I60pFOB.

° NckyccTBEeHHBINH HHTEIIEKT — 3TO UCKYCCTBEHHAs! HEHPOHHAs CETh, CIOCOOHASI K 00YUYEHHUIO
1 CaMOOOYYCHHIO.

2. UYto Takoe crnadblit HICKYCCTBEHHBIM MHTEIIEKT?

° Cnalplif HICKYCCTBEHHBIN MHTEIUIEKT - ATO MPOrpamMMma, YCTPOMCTBO HIIA MTPOTPAMMHO-
anmapaTHBIM KOMIUIEKC, YMEIOIasl peniaTh TOJIbKO HEKOTOPBINA KJIaCC MHTEJUICKTYaJIbHBIX 3a/ad.
° Crnalplif HICKYCCTBEHHBIM MHTEIUIEKT - 3TO KuOopr Mmojenu ot T-800 mo T-888.

° Cnalblif HICKYCCTBEHHBIN MHTEIUIEKT - 3TO OJTHOCIIONHAs UCKYCCTBEHHAsI HEHPOHHAs CETh.

3. Uto Takoe CUIbHBIA NCKYCCTBEHHBIM NHTEIIEKT?

° CuIIbHBIN UCKYCCTBEHHBIN MHTEJUICKT - 3TO IIPOrpaMMa, YCTPOKWCTBO MJIH MPOTPaMMHO-
anmapaTHbIM KOMIUIEKC, TI0 CBOUM MHTEJUICKTYaJIbHBIM CIIOCOOHOCTSM HU B Ye€M HE yCTyHaromas
YEIIOBEKY.

° CunbHBIN UCKYCCTBEHHBIN MHTEIUIEKT - 3TO Kubopr mojenu ot T-900 u Beiie.

° CunbHBIN UCKYCCTBEHHBIN MHTEIUIEKT - 9TO JIH00ast ri1yO0oKas HeHpOHHas CETh, YMEOIast
peniaTh 3a/1a4 KJacCU(UKAIIMU U PErPECCHH.

4. Yro Takoe 3KcrepTHas cucrema?

° DKCHepTHas CUCTEMa - 3TO IPOTrPaMMHAsi CHCTEMA MO3BOJISIONIAs PEIIaTh 3aJauH
HCKYCCTBEHHOT'O MHTEJJIEKTa C OMOIIBIO MIPAaBUII, CPOPMYIUPOBAHHBIX IKCIIEPTOM, COCTABIISAIOIINX
0a3y 3HaHMI O MMPeIMETHOM 00IacTu.

® 3KCHepTHaH CHUCTCMA - 3TO KOJUICKTHUB 3KCIICPTOB B JTaHHOM HpeZ[MeTHOﬁ o6nacm,
peuraronx MHTCJUICKTYAJIbHBIC 3a1a'H.
® 3KCHepTHaH CHUCTCMA - OTO UCKYCCTBCHHAA MHOI'OCJIOMHas HeﬁpOHHaﬂ CCTh.

5. Uto Takoe MamuHHOE 0OyueHue?
) MammaHOe 00y4eHHe - 3TO MOAX0] B UCKYCCTBEHHOM MHTEIUIEKTE, OCHOBAHHBIN Ha
MTOCTPOCHUH MOJIETIeH (PEIIaroIInX MPaBUII) MO TAHHBIM.
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o MamuHHoe 00ydeHue - 3To cucreMa 00ydeHHsI TP MOMOIIHN HHPOPMALMOHHBIX U
3JIEKTPOHHBIX TEXHOJIOTUH.
° MamuHHOoe 00y4eHue - 3TO IeJieHaNpaBlIeHHOE 00bEKTUBHOE OTPaKEHHE JeHCTBUTEIILHOCTH

6. Yto Takoe aHAIU3 JAHHBIX?

° AHanu3 TaHHBIX - 9TO U3BJICYCHUE 3aKOHOMEPHOCTEN U 3HAHUH U3 JAHHBIX.

° AHanu3 1aHHBIX - 3TO MOJXO0/J B MAlIMHHOM OOy4€HUH, OCHOBAaHHbBIN Ha UCII0JIb30BAHUU
rIIyOOKMX HEWPOHHBIX CETEH.

° AHanu3 TaHHBIX - 9TO U3BJICYEHUE 3aKOHOMEPHOCTEN € TOMOILBIO 3HAHU,

chOPMYITUPOBAHHBIX IKCIIEPTOM.

7. Yro Takoe oOyuarorasi BEIOOpKa?

° O6yuatoias BEIOOpKa - 3T0 HA00p 0OBEKTOB (BXO/0B) C U3BECTHBIM JIJIsI KAXKJIOTO 0OBEKTa
3HAYEHHEM OTBETa (BBIX0J1a, METKH, 1I€TIEBON IEPEMEHHOM ).

° OO6yuatoiias BEIOOPKa - 3TO HA00Op 0OBEKTOB, KOTOPHIE MOJIH30BATEH BEIOUPAET ISl CBOETO
00y4eHus.

° OO6yuatoiias BEIOOpKa - 3T0 HA0OP 0O0BEKTOB, KOTOPHIE YEJIOBEK YIAISIET U3 0a3bl JAHHBIX
utst 2PPEKTUBHOTO 0O0YICHHUSI.

8. Urto Takoe o0yueHue ¢ yunurtenem?

° OOydeHHe ¢ yauTelIeM - 3TO TIOCTPOSHUE MOJICIH 10 JTAHHBIM.

° OOydeHHe ¢ yauTelIeM - 3TO PelIeHHE 3a/1a4 ¢ IIOMOIIBI0 HHTEIICKTYaIbHOTO MTOMOIITHUKA.
° OOydeHue ¢ yuuTesieM - 3TO 3ajjauya pa30UeHNs JaHHBIX Ha TPYIIIbI MOX0XKUX JAPYr Ha JApyra
00BEKTOB.

9. Yo Takoe oOyuyeHue 0e3 yuuTens?

° OOyuenue 6e3 y9uTes - 3TO YCTAaHOBJICHUE CTPYKTYPHBIX CBOMCTB HaOOpa 0OBEKTOB.

° OO0yuenue 6e3 yauTess - 3To 00ydeHue YeJI0BEeKa MIIM poOOTa MOJIE3HBIM HaBbIKaM 0e3
MHTEIUICKTYaJIbHBIX TOMOIIIHUKOB.

° OOyuenue 6e3 yauTes - 3TO 3a/ia4a ONPEICIICHUS 110 JJaHHBIM KaTerOpHabHBIX 3HAYCHUH.

10. Yro Takoe knaccudpukanus?

° Knaccudukamnus - 310 3a7a4a 0OyueHHsI ¢ yIUTEIeM, B KOTOPOH OTBET - 3TO HOMEp KJIacca.
° Knaccugukanus - 310 3a1a4a onpeaeeHus 0 JaHHBIM YACITOBBIX 3HAUCHHI.
° Knaccuduxkanus - 3To 3amavya o0ydeHust 6€3 yaurtesis, B KOTOPOil HEOOXO0MMO pa3OoUTh

JAAaHHBIC HA I'PYIIIBLI ITOXOXKUX 0O0BEKTOB.

11. Yro Takoe perpeccus?

° Perpeccus - 310 3aaua 00y4eHus C yUUTeIeM, B KOTOPOU OTBETHI IPUHUMAIOT
KOJIMYECTBEHHBIC (YMCIIOBBIC) 3HAYCHUSI.

° Perpeccus - 310 3amaua, B KOTOPOH HEOOXOIUMO pa30UTh MHOXKECTBO OOBEKTOB Ha TPYIIIIBI
MOXOXKHX JIPYT Ha Ipyra 0ObEKTOB.

° Perpeccus - 370 3a1aua 00y4eHHsI ¢ yUUTEIEM, B KOTOPOIl HEOOXOIMMO OTPENETHUTh I10
JTAaHHBIM HOMEp KJjacca.

12. Yto Takoe knactepuzanus’?

® KJ'IaCTepI/IBaI_[I/IH - OTO 3a/ladya O6yLIeHI/I$I oe3 YUYuTCIIA, B KOTOpOﬁ HCO6XO,Z[I/IMO pa36I/ITB
JAAaHHBIC HA I'PYIIIBLI ITOXOXKUX 00BEKTOB.
L] KﬂaCTepI/BaHI/IH - 9TO 3aJla4ya O6y‘IeHI/I$I C YUYUTCJICM, B KOTOpOﬁ H606XO,Z[I/IMO ONpCACIIUTD IO

JaHHbIM HOMCD KJiacca.
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o Knacrepusanus - 310 3aa4a 00y4eHUs ¢ yYUTeIeM, B KOTOPO OTBETHI IPHHUMAIOT
KOJIMYECTBEHHBIE 3HAYCHMUSI.

13. Uto Takoe uepapxuyeckas KjacTepusanus?

° Hepapxuueckas KiacTepusalus - 3TO 3a1ada 00ydeHus 6e3 yuuTessi, B KOTOpOi He0OX0 MO
MTOCTPOUTH UEPAPXHUIO OOBEKTOB, B KOTOPOU BEPIIMHE COOTBETCTBYET «KIIACTEPY, COJICPIKAIIHIA BCE
0OBEKTHI, M Ha KAXKJIOM YPOBHE KaXIbIi KIacTep pa30OuBaeTcs Ha JIBa UK 0OJIee TI0IKIACTEPOB.

° Hepapxuueckas KiacTepusaius - 9TO 3aa4a KIacCH(PHUKAINN, B KOTOPOH KaXIbIii 0OBEKT
MOXET UMETh HECKOJIBKO METOK.
° Wepapxuueckas KiiacTepu3alys - 3T0 METOJ1 PELIEHUs 331a4 KIaCTEPU3aLUH C TIOMOILIBIO

HepapXuu HEUPOHHBIX CETEH.

Caenywouue BONpochl MPeanoJiaraloT BBOJ YUC/Ia.
Otger ciienyeT 3anucaTh B CKOOKax.

14. PocT nereii B rpyIie JETCKOTO cajia 3aaeTcs CIASAYIOIMMH 3HAYCHUSIMU (B CM.):

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

° Haiinure mequany ()
° Haiinure HrKHUN KBapTUIIH ()
° Haiinure BepxHuii KBapTUIIb ()

15. Bec neteii B rpymie A€TCKOTO caja 3aaeTcsl 3HaYCHUSIMH (B Kr):

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

° Beraucnure cpennee ()
° BhI4mCIMTE HECMEIIEHHYIO OIIeHKY aucrepcun 2 ()
° Ha ocHOBe HecMeleHHO# OIEHKU TUCTICPCHH BBIYHUCIUTE OIIEHKY CPEIHEKBAIPATHIECKOTO

oTkiIoHeHus S ()

16. Ha TectoBoii BeiOopke, coaeprkaeit 2000 nzoOpaskeHuit KOTUKOB 1 cobayek (950 KOTUKOB,
1050 cobauek), HeiipoHHas ceTh coBepirmia 202 omuoku: 76 KOTUKOB ObLIN
KIaccu(UIMPOBaHbBI Kak cO0auku, a 126 cobauek — kak KOTUKUA. CUUTAs MTOJIOKUTEITEHBIM —
KJjacc co0ayveK, BEIYUCIUTE METPUKH:

Accuracy ()
Error ()
Precision ()
Recall ()
F1-mepa ()

OtBer OKpYIIJIUTE 00 3 MMpaBUJIBHBIX I_II/I(I)p MOC/E AeCATUIHOM TOUKH.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneyeHne JUCHUIIMHBI

a) OCHOBHas TUTEpaTypa:
1. Cwmonun, /. B. BBenenue B HCKYCCTBEHHBINM MHTEIUICKT: KOHCTIEKT JIEKIIUN: yueOHOE TTocoOue

12



/' . B. Cmonun. — 2-¢ u3n., nepepad. — Mocksa: DUSMATIIUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — Tekcrt: 3neKTpoHHBIH // JlaHb: 3IeKTPOHHO-OMOINOTEYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (aara obparenus: 20.05.2022). — Pexum
JOCTYIA: JUI aBTOPH3. TI0JIb30BATEIICH.

2. Boponuna, B. B. Teopust u mpakTika MantmHHOTO 00y4deHHs: yueOHoe nmocodue / B. B.
Boponunna. — YuestoBck: Yl TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — Tekcr:
ANIeKTPOHHBIN // JIaHb: anekTpoHHO-0MOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/165053 (nmaTa obpamenus: 23.05.2022). — Pexum gocryna: s
ABTOPH3. II0JIB30BATEIICH.

0) TOTIOJIHUTENIbHAS JTUTEPATYpa:

1. Bacanun I1.J., be3pyk K.B., Panaecea M.B. Moaenu u MeTo bl MHTEIIEKTYaIbHOU
MOJJIEPKKH TPOLIECCOB MPUHATHUS pelieHnil: Yuedbnoe nocodue. — Huxxnuit Horopon:
Huxeroponckuit rocynusepcuret, 2018. — 129 c. @on 00pa3oBaTenbHbIX 3JEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — moctym
CBOOOIHBIH.

B) IIporpaMmHoe obecrieuenre u HTepHeT-pecypcesl:

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-TeXHHYECKOe o0ecredeHne I CUMIITHHbI

[lomemiennss OpeacTaBisAIOT cOOON y4deOHbIE ayIWTOPUM Ui MPOBEICHHUS Y4eOHBIX 3aHATHUH,
MPEAYCMOTPEHHBIX ~ MPOTPaMMON  (JIEKIIMOHHOTO  THIA), OCHAIICHHbIE O0O0OpyJOBaHUEM |
TEXHUUYECKUMU CPEJICTBAMU OOyUEHUSI.

[Tomemienus Uisi caMOCTOSITENIFHOM pabOThl 00YYAIOUIMXCSl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOH C
BO3MOXHOCTBIO MOJAKIIOUEHUSI K cetu «VHTepHeT» M obecreyeHbl JOCTYIIOM B 3JIEKTPOHHYIO
nH(OpPMaLMOHHO-00pa30BaTeNbHYIO CPEY.

[Iporpamma coctaBiena B cooTBeTcTBuM ¢ TpeboBanusamu OC HHI'Y HampaBieHHs MOATOTOBKH
01.03.02 Ilpuknannas maTremMaTuka U HH(pOpMaTHKA.

CocraBurenb: H.FO. 3010ThIX
3asenyromuii kadeapo AT'ZIM: H.1O. 3omoT1eix

IIporpamma onoOpeHa Ha 3aceJaHWU METOJMYECKONM KOMHCCHM HMHCTUTYTa HH(POPMAIMOHHBIX
TEXHOJIOTUH, MaTeMaTUKU 1 MexaHuku oT 01 nexadpst 2021 roga, mporokos Ne 2.
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	13. Что такое кластеризация?
	14. Что такое иерархическая кластеризация?
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	1. Эссе “Мое любимое приложение, использующее технологию искусственного интеллекта”
	2. Практическое задание “Программа на Python “Угадай число”.
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	b. Реализуйте программу, играющую в игру "Угадай число", но человек и компьютер меняются ролями.
	3. Практическое задание “Разведочный анализ данных”.
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	d. Обучите несколько методов машинного обучения (не менее трех, например, kNN, RandomForests, MLP). Сравните качество этих методов на обучающей и тестовой выборках.
	e. Сделайте выводы
	5. Практическое задание “Решение задачи кластеризации”.
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	b. Обучите несколько методов кластеризации (не менее двух, например, k-means, DBSCAN). Объясните ваш выбор. Сравните результаты работы алгоритмов, а также полученные результаты с результатами работы методов обучения с учителем из задания 4.
	c. Сделайте выводы
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