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1. Mecto aucuumiaunbl B cTpykrype OINIOIT

Ne MecTo IMCHUIINHBI B Y4e0HOM
IJIaHe 00pa3oBaTe/bLHOM

Bapu
aHTa

NPOrpaMMblI

CTaHaapTHBIA TEKCT 1JIs aBTOMATHY€CKOI0
3amoJIHeHUs B KOHCTpyKTOope PILI

3 OT/l. PaxynbTaTHBBI

B OOIl  HampaBieHus
YnpasiieHHe IePCOHATIOM

Hucuunnuna @T/[.05 Bsedenue 6 aunanu3 OaHHbIX U
UCKYCCMBEHHbI UHMeLIeKm  SBISETCS (PaKyIbTaTHBOM
MOITOTOBKHU

38.03.03

2. Tlnmanupyembie pe3yabTaThl 00y4eHHs MO UCHHUIJINHE, COOTHECEHHBIE C MIIAHUPYEMBIMHI
pe3yJabTaTaMM OCBOEHHS 00pa30BaTeIbHOM NMPOrpaMMbl (KOMIETEHIIUSIMM U MHAUKATOPaAMH
JOCTHKEHHM ST KOMITeTEeHIU i)

®opmupyemblie | [lnanupyemblie pe3ybTaThl 00y4eHHs 1O JUCHUIIIHHE
KOMIIeTeHIMU | (MOIYJII0), B COOTBETCTBUM C MHAUKATOPOM HOCTHKEHUSA
(xon, KOMIIeTeHIIUH Haumenosan
COJIepKaHUE HNuauxkarop ue
OI[€HOYHOT 0
KOMIIETEHIUH ) AOCTHIKEHHS P
e3yJIbTAThI 00y4YeHUs
KOMMEeTEeHIIHH y y cpejacTBa
1O AUCIHUIJINHE
(xom, comeprkaHmne
WHIIMKATOpa)
YK-1 VYK-1.1 Yerko 3HaeT coBpeMeHHbIe nHpopmaronueie | CobecenoBanue
Crniocoben OTIMCHIBAET COCTaB M | TEXHOJIOTUU M KJIaCCU(DUKALIUIO Tecr
OCYILIECTBIISITH | CTPYKTYPY IPOrPaMMHBIX CPEJCTB U BO3MOKHOCTH
MIOUCK, TpeOyeMbIX JaHHBIX | UX IPUMEHEHHUS [Tl peIIeHUs
KpUTHYECKU | ¥ mH(DOpMaIuu, MPAKTHYECKUX 3314
aHaJIN3 U CUHTE3 | IPaMOTHO peanu3yeT | mpodecCHOHATbHON A TETbHOCTH.
uHdopmanuu porecch ux cobopa
(bopmaru, pot P3| yyeer pemars npakTHueckue 3aadn ¢
MIPUMEHSATH 00paboTKu 1
. MOMOIUIBIO COBPEMEHHBIX
CUCTEMHBIN UHTEPIIpEeTalNU .
MH(GOPMALMOHHBIX TEXHOJIOTHI U
MOAXOJT AJIst
KJIaCCU(PHUKAIIUU POTPAMMHBIX CPEJICTB.
pelieHus
IIOCTAaBJIEHHBIX Hmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT IPUMCHCHH
3aaq COBPEMEHHBIX HH(HOPMAITUOHHBIX

TEXHOJIOTHI U Ki1accupuKaluu
MPOrPaMMHBIX CPEJCTB AJISl PEeIICHUs
3aa4 npodeccuoHaNbHON
JEeSITeIbHOCTH.




VYK-1.2. I'pamortHo,
JIOTUYHO,
apryMEHTHPOBaHHO
¢bopmupyer
COOCTBEHHBIE
CY)XJCHUS U
OLICHKHU

3HaeT NOpsAJOK MOUCKA U aHAJIn3a
TEXHUYECKOM TOKYMEHTALIUH T10
UCIIOJIb30BAHUIO IIPOTPAMMHOTO
CpEeICTBa, BEIOOPA U MCIIOTH30BAHUS
HEOO0XOIMMBIX (PYHKIMNA TPOTPaMMHBIX
CPEACTB ISl pEHICHUs] KOHKPETHON
3aJ1a4H.

YMeeT HaX0AUTh U aHAJIM3UPOBATh
TEXHUYECKYIO JOKYMEHTALUIO 110
UCII0JIb30BAaHUIO [TPOrPAMMHOTO
CpEICTBa, BBIOMPATh U UCTIOIB30BATh
Heo0X0ouMble (PYHKIIMH TPOTPAMMHBIX
CPEICTB AJISl PEellIeHUs] KOHKPETHOI
3aJauu

HNmMeer npakTU4EeCKUI ONBIT MOUCKA U
aHaJIM3a TEXHUYECKOH TOKyMEHTalluu 10
HCIOJIb30BAHUIO POTPAMMHOI0
cpencTBa, BRIOOPA M UCTIOTB30BAHUS
HE0OXO0IMMBIX (QYHKIIMH MPOTPAMMHBIX
CPEICTB AJIsl pellIeHUs] KOHKPETHOM
3a/1a4uu

IIpakTrueckoe
3aJlaHue

VYK-1.4.
AprymMeHTHPOBAHHO
Y JIOTUYHO
MIPEJICTaBISIET CBOIO
TOYKY 3PEHUS
MOCPEJICTBOM U Ha
OCHOBE CUCTEMHOI'0
OTHCAaHUSA

3HaeT coBpeMeHHble HH(POPMAIIMOHHbIE
TEXHOJIOTUH U IIPOTPaMMHBIE CPE/CTBA,
B TOM YHCJI€ OT€YECTBEHHOTO
IPOM3BOJICTBA, IIPU PELICHUH 3a/1a4
po(eCCHOHATIBHOM 1EATEIbHOCTH

YMeeT npuMeHATh COBPEMEHHbBIE
uH(GOPMALMOHHBIE TEXHOJIOTUU U
IPOrpaMMHBIE CPE/ICTBA, B TOM UHUCIIE
OTEUECTBEHHOIO [TPOU3BOJICTBA, MIPU
pelieHnt 3aaa4d npoQeccuoHalIbHOMN
JEeSITEIbHOCTH

HmeeT npakTUYECKUil ONBIT IPUMEHEHHUS
COBPEMEHHBIX HH(HOPMAITUOHHBIX
TEXHOJIOTUI U MTPOTrPAMMHBIX CPEJICTB, B
TOM YHCJI€ OTEUECTBEHHOTO
IPOU3BO/JICTBA, IPU PEIICHUU 33124
npodeccuoHanbHOM 1eATeIbHOCTH

IIpakTrnueckoe
3alaHue




3. CTpyKTYpa M coJep:KaHue AU CHUIIMHBI

3.1. Tpyn10eMKOCTh TUCHUILIMHBI

Ounasn ¢popma | 3aounas popma o0yueHus
o0yueHust
OO0masi Tpy10eMKOCTh 1 3ET 1 3ET
YacoB no yueGHOMY IJIAHY 36 36
B TOM 4YHcJe
ayMTOPHbIE 3aHATHA
(koHTaKTHAas padoTa):
- 3aHATHS JeKIHOHHOI0 THINA 8 4
- 3aHATHS CEMHUHAPCKOro Tuna | 8
- Tekyluii KoHTpoJib (KCP) 1 1
caMoCToOsITe/IbHAsA padoTa 19 27
IIpomMe:xkyTouHasi aTTecTanus — 4
3ayer

3.2. Conepxanne TUCHUTIAHBI

B toMm umcie

KonTakTHas padora (pad6ora Bo | Cam
B3aMMO/IefiCTBHH C 0CTO
npenogaBaresieM), yacbl. 113 HuUX | aTen
bHas
a0o
Bcero P
3anar | 3aHar Ta
(4acel) | 3ansaTus
HaumeHOoBaHUMe M KpaTKoe COJAep:KaHUe us us o0yu
JIEKIIMOHH Bceer
pa3aeoB M TeM TUCHUILINHBI oo CeMHH | J1adop o | Aom
r
apcKo | aTOpH eroc
TUIA
ro oro o1,
THIA | THOA yac
bl
3a
Ou 04 Oun | Oun
Ha Ounas Ounas | OuHas
Ha ast ast
s
s
1. [TocTaHOBKM M TIPUMEPHI 3a]1a4 2 4
2. Beenenue B s361k Python 2 4
3. OnucatenpHas CTATUCTUKA M PA3BEIOYHBIH 2 2 4
aHaJIM3 JIAHHBIX
4. 3amaun KnaccupUKaMU U perpeccuu 2 2 4
5. 3agaun 00yueHus 0e3 yuurTens 2 2 4
Hroro 36 | 36 8 8 20




B ToM uucie

KonraktHasi pa6ora (padora Bo
B3aMMO/IeliCTBHH C

Camocr
npemnojaaBareyiem), yachl. 13 Hux osTeE
HaumeHoBaHue U KpaTKoe cojiep:KaHue Beero Has
pa3/iesioB U TeM AMCHUILIHHBI 3anar | 3aHar
(yacel) | 3ansTHA pabota
us us
JIEKIIUOHH Bcer | o0yuaro
ceMHH | Jabop
oro 0 | merocs
apcKo | aTOpH
THIA , Yachl
ro oro
THNA | THOA
& =
= =R =R X
S| = 3 S |8 | 2 & E| 8 g8 S
st T st T | = os = | Bl 7| = st
o N T N °a N jou o| 7 ol & =N
| 8|10 g0 | 8 ©| & | &l° S
<! 9] 9] 9]
1. IloctaHOBKYM U IpUMEpHI 3a1a4 2 1 4| 5
2. Beenenue B s13b1k Python 2 4 | 5
3. OnmcaTenpHas CTAaTHCTHKA W Pa3BEIOYHBIN 5 n 5 4| s
aHaJN3 TaHHBIX
4. 3anaun knaccu(UKalMy U perpeccun 2 1 2 4 | 5
5. 3amaun 00ydeHus 6e3 yuurens 2 1 2 3| 7
HTtoro 36 | 36 8 8 19| 27

3aHATHS] CEMUHAPCKOTO THUIIa OPraHU3YIOTCS, B TOM YHuCIe B (hopMe MPaKTUUECKON TOATOTOBKH.

[IpakTryeckas MOAroTOBKa HallpaBiieHa Ha (OPMHUPOBAHHUE U Pa3BUTHE 3HAHUIN, YMEHUIN U HABBHIKOB

MPUMEHEHHUS] COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHUH,

MIPOU3BOJICTBA, NP PELICHUH 3a/1a4 TPO(PEeCCUOHATIEHON NeSTEIbHOCTH.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH peanu3yercs B popme codeceioBaHuUs, TECTUPOBAHUSA U

MMPAKTUYICCKUX SaﬂaHHﬁ.

[IpomexyTouHas aTTecTalus MPOXOIUT B TPAAULIMOHHON (hopMme (3a4eT).

4. Y4yedHO-MeTOAUYECKOE 00ecriedeHne CaMOCTOSITeIbHOIH PadoThI 00yYarOIIUXCs

B TOM 4YHCJIIE OTCUYCCTBCHHOI'O

CamMocrosTenbHas pa60Ta CTYACHTA IpHU HU3YUCHUU AUCHUIIJINHBI «BBenenue B aHauM3 JaHHBIX U
I/ICKyCCTBCHHHﬁ HHTCJUICKT» BKIIOYACT BbIIIOJHCHHUC IIPAKTHYCCKHUX 3aI[aHHﬁ o KOHTpPOJIEM

npenoaaBaTeiid U IOAI0OTOBKY K 3a4CTYy.

KOHTpOJ’IBHHe U TECTOBBIC BOIIPOCHI, MPAKTUYUCCKUC 3aJaHUSA IJISI MPOBCACHUA TCKYIICIO KOHTPOJIA U

HpOMG)Ky’TO‘-IHOﬁ aTTeCTaluu IO UTOraM OCBOCHH A NUCIUIIIIMHBI ITPUBCACHBI B II. 5.2.




5. @®oH/1 OLIEHOYHBIX CPEJACTB JIsl MPOMEKYTOYHON ATTECTAIMH 110 JUCIUILIHHE (MOIYJII0),
BKJIFOYAIOII W

5.1.

OnucaHue mMKaJg oOleHUBaHUA pe3yjibTarToB Oﬁy‘lel-ll/lﬂ Mo TMCIMIIJIMHE

YpoBenn Ilxana onennBanus c(pOpMHUPOBAHHOCTH KOMIIETeHIMIA
chopmupo
BAHHOCTH HeyaosJIe YIOBJIETB OUCHD IPeBOCXo
KOMITETEeHII TJIOXO0 TBOPHUTEJ OpHUTEIBHO X0poLIo OTJIMYHO
XOpo1Io AHO
i bHO
(MHIUKATO
pa
JAOCTHIKEHUS He 3aureno 3auTeHo
KOMIIeTeHI]
Hii)
OtcyTrcTBUE
3HaAHUM
TEOPETUYE YpoBeHb
CKOro YpoBeHb Munuman YpoBeHb 3HaHUI B YpoBeHb
Marepuana 3HaHUU BHO 3HaHUI1 B o0Obeme, 3HaHUH B YpoBeHb
HeBo3zmox HUXKE JIOITyCTUM o0beme, COOTBETCTB o0beme, 3HAHUH B
HOCTb MHWHHUMAJIb BIN YPOBEHb COOTBETCTB yromem COOTBCTCT 061)eMe,
OLIEHUTH HBIX 3HaHUM. YIOIIEM nporpamme BYIOIIIEM MIPEBBIIIA
3HaHuA HOJIHOTY TpeboBanuil. | JlomymieHo nporpamme MOATOTOBKH nporpamme IOLIEM
3HaAHUU Nmenn MHOT'O IO OTOBKU . JomnyieHno [IOArOTOBKH, | IPOrpaMMy
BCJIEICTBUE | MECTO HErpyObIX . HomymieHo HECKOJIBKO 0e3 OImMOOK. | IMOATOTOBKH.
OTKaza rpyosie OIIHOKH. HECKOJIBKO HECYILECTBE
o0y4arori OIINOKH. HerpyobIX HHBIX OIIUOOK
erocs oT OIIOO0K
OTBETa
OtcytetB ue | Ilpu IIponemonc [Iponemon
MUHHUMAJIb peleHun IIponemon TPUPOBAHBI ITponemonc CTPHPOBaHbI
HBIX CTaHIapTH CTPUPOBAaHbl | BCE OCHOBHbIE | TPUPOBAHBI BCE ITponemon
YMEHMH. BIX 3a/1a4 HE | OCHOBHBIC YMEHUS. BCE OCHOBHBIE | OCHOBHBIE CTPHPOBAHbI
Hepozmox TIPOJEMOH YMEHHUSL. Pewensl Bce YMEHUSL. YMEHUS], BCE
HOCTb CTpHUpOBaH bl | PemieHsl OCHOBHBIE Permenst peLIeHBI BCE | OCHOBHBIE
OLICHUTH OCHOBHBIE THUIIOBbIC 3a/lauu ¢ BCE OCHOBHBIE YMEHUH,
YMmenust HaJluuue YMEHUS. 3a/lauu ¢ HErpyobIMH OCHOBHBIE 3aJa4uu ¢ pelIeHBI Bce
yMeHHH] Nwmenn HEerpyObIMH | omMOKaMu. 3a/1a4n. OT/EIbHBI OCHOBHBIE
BCJIEACTBHE | MECTO ommOKaMu BemonseH 51 | BemonHeH b1 | Mu 3aJaui.
OTKa3a rpyobIe . BCE 3aJaHUs, B | BCE 3aJaHUs, B | HECYIIECT BeimoHeHbI
00y4aroIn OIINOKH. BeimonHeHs! | OTHOM TIOJTHOM BEHHBIM BCE 3aJaHus,
€rocst oT BCE 3aJaHMs, | 00BbEME, HO o0BeMe, HO Hemo4yeTa BITOJIHOM
OTBeTa HO HE B HEKOTOpBIE C HEKOTOpBIE C MU, obbeme 6e3
TIOJTHOM HeJjoueTaMu HeJJoueTaMu BBINOJTHEHB! | HEIOYETOB
o0BeMeE. BCE 3aJaHUs
B TIOJTHOM
o0BeMe.




OtcytcTB IIpu
ne pereHun Nmeercs
BJIQJICHUS CTaH/IapTH MUHHUMAJb IIponemonc ITponemon
Martepuan BIX 3a/1a4 He | HbI Habop TPHUPOBAHBI IIponemonc crpupoBanbl | [Iponemon
OM. MIPOJIEMOH HaBBIKOB 6a3oBbIe TPHUPOBAHBI HaBBIKU IIPH | CTPUPOBAH
HeBozmox CTPHUPOBAH bl | JUIA HaBBIKH TIPU 6a3oBbIe penieHnu TBOPUYECKHH
HOCTb 6a3oBble peeHus penieHnn HaBBIKH TIPU HecTaHaap MOAX O K
OLICHUTH HaBBIKH. CTaH/apTH CTaH/JAPTHBIX | PEHICHUU THBIX 33714 | pEIICHUI0
HaBbiku HaJIMuue Nwmenn BIX 33/14 C 3amad ¢ CTaHJApTHBIX | 0e3 omMOOK | HecTaHaap
HaBBIKOB MECTO HEKOTOPBI HEKOTOpBIM M | 3azad4 0e3 W HE/IOYETOB | THBIX 3a7ad.
BCIIEACTBHE | IpyObIe MU HeJlo4eTa | HeJoYeTaMH OLINOOK U
OTKa3a OIINOKH. MH. HEJI0YETOB.
00yyJarol
erocst ot
oTBeTa
MIkana OLCHKH IIPpHA l'lpOMe)KyTO‘{HOﬁ arTreCrauumu
Onenka YpoBeHb NOATOTOBKH
Bce komnereHnuy (4acT KOMIIETEHIIHI), Ha POpMHUPOBaHUE KOTOPBIX
3a9TCHO Tpesocxonmo HarnpasJieHa IUCIUILIMHA, CQOPMHUPOBAHBI HA YPOBHEHE HUXKE
«IIPEBOCXOTHO»
Bce KOMIICTCHIIMHU (‘-IaCTH KOMHCTCHHHﬁ), Ha (bOpMI/IpOBaHI/IC KOTOPBIX
OTIM4HO HalpaBJICHa JUCHUILINHA, C(bOpMI/IpOBaHBI Ha YPOBHE HE€ HUIKE «OTIUIHO»,
Ipyu 3TOM XOTA 6])1 OJJHA KOMIICTCHIUA
copMupoBaHa Ha YPOBHE OTIHMIHO»
Bce xommereHIM (4acTH KOMIIETEHLHIT), Ha (OPMHUPOBAHUEKOTOPHIX
Ouenp xopoIo HaIlpaBJieHa AUCLUILINHA, COPMUPOBAHBI HA YPOBHE
HE HIKE «OYEHb  XOpOLIOY, Opy  3TOM  XOTd OBl  onHa
KOMIIETEeHIIUS c(hOPMHUPOBAHA Ha YPOBHE «OYEHb XOPOIIO»
Bce xommereHnM (4acTH KOMIIETEHLHMIT), Ha (OPMHUPOBAHUEKOTOPHIX
Xoporo HaIlpaBJieHa AUCLUILUINHA, COPMUPOBAHBI HA YPOBHE
HE HIKE «XOpOILIO», MPH 3TOM XOTS Obl OfHA KOMIICTEHLHS
copMupoBaHa Ha YPOBHE «XOPOLIO»
Bce xommereHnmu (4acTv KOMIIETEHIMIA), Ha (HOPMUpPOBaHKE
Y 10B1I€TBOPUTEIHEHO KOTOPBIX HampaBlieHa MUCLMIUINHA, C(OPMHUPOBAHBI HAa YPOBHE HE HIDKE
«YIlOBIIETBOPUTEIHHOY, pu 3TOM XOTA OBl OJHa
KOMIIETEHIUSAC(OPMHUPOBaHA Ha YpPOBHE
«YIIOBIIETBOPUTEIHLHO»
Hey I0BIETBOPHTETEHO Xorss OBl OmHA KOMITETEHIMS CQOpMHpOBaHa Ha YpOBHE
HE «HEYZOBIICTBOPUTEIHHOY, HU OfHAa W3  KOMIICTEHINH HE
3a4TCHO cOpMHPOBaHA HA YPOBHE ILIOXO»
[Tnoxo Xotss ObI oOmHa KOMIIETEHINS c(HOpMHUpOBaHA HA YpPOBHE
«TITOX O

KpuTepuii oneHMBaHNs 0TBETOB HA THIIOBbIE KOHTPOJIBbHBIC BONIPOCHI /151 co0eceJOBaHUSA U

BOIIPOCHI K 3a4€TYy

PesynbraThl oTBETA Onenka
CryneHT nan pa3BepHYTHIN OTBET Ha BCE 3aYTEHO
BOIIPOCHI.
CTyneHT OTBETHII TOJIBKO HA YacTh BOTIPOCOB HE 3a4TEHO
WIM J]aJl HEPa3BEPHYTHIN OTBET Ha BCE BOIIPOCHI.

7




Kpurtepuii oueHuBaHUsA NPAKTHYECCKUX 3aJaHUHU

Pe3ynbrarhl paboTh Ouenka

Bce npakTtuueckue 3ajaHusl BHINOJTHEHBI B 3aYTEHO
MOJTHOM 00beMe 1 B cpok. OmnmcaHue Bcex
9TanoB BHITIOJIHEHUS 3aJaHU, KOJI U pe3yIbTaThl
paboTHI MPEACTABICHBI MPETIOAABATEINIO.

BrinonHeHns! He Bce MPAKTUYCCKUC 3aaHnA NN HE 3a4TCHO
BBITIOJTHEHBI HE B TIOJIHOM 00BbeMe (TIpeIcTaBIeHO
HE ITOJIHOC OIIMCAaHUEC DTAIIOB BBITIOJIHCHUA
3aJJaHnH, KOJl padoTaeT HEeKOPPEKTHO,
pe3ynbTaThl pabOTHl HE MPEICTaBICHBI

MIPENoaBaTelio).
I kasna oueHKH pe3yJabTaTOB TECTUPOBAHUSA
Bbaaabl, % | Ouenka cpopmupoBaHHOCTH
KOMIIETEeHI[UH
80-100 3a4TEHO
0-79 HE 3a4TCHO
5.2. TunoBbie KOHTPOJIbHbIE 32JaHUA UJIH HHbIE MaTepUAJIbl, He00X0AMMbIe ISl OLIEHKH

pe3yJbTaToB 00y4eHM st

5.2.1. Bompocsl k 3a4yeTy no JMCUMIIMHe «BBeJeHHe B aHANU3 AAHHBIX U HCKYCCTBEHHBIH
WHTEJUICKT» IJIAA OlleHKU cOPpMUPOBAHHOCTH KomneTeHnnu YK-1

Bormpoc Ko xommereHiun

1. Uto Takoe MCKYCCTBEHHbBIM MHTEIUICKT? YK-1
2. Uto Takoe cialblii (CrienuaaTn3upOBaHHbBIN WM TPUKIIATHOMN ) YK-1
WCKYCCTBEHHBI MHTEIIICKT?

3 UYTto Takoe CUIIbHBIN UCKYCCTBEHHBIN NHTEIIIEKT? YK-1
4 UTto Takoe sKkcriepTHas cucrema’? YK-1
5 UYro Takoe MalIMHHOE 00y4eHue? YK-1
6. Yto Takoe aHaIN3 JaHHBIX? VK-1
7 Yro Takoe 00ydeHue ¢ yuutenem? YK-1
8 UYro Takoe oOyyaromasi BbIoopka? VK-1
9. UYro Takoe oOy4yeHue 6e3 yuurens? VK-1
10. Uro Takoe kinaccudukarus’? VK-1
11. Yro Takoe perpeccus? VK-1
12. UTto Takoe kinactepuzanus? VK-1
13. Uro Takoe nepapxuuecKkasi KiiacTepu3aius? VK-1




5.2.2. TunoBble KOHTPOJbHbIE BONPOCHI Vi1 co0ecel0BaHUA I OUEHKH CHOPMUPOBAHHOCTH
komnerenuun _YK-1

Ha cobecenoBannu mpoBepsieTcsi, Kak CTyJEHT OCBOWJI OCHOBHBIE MOHATHA. OH JOJDKEH YMETh JaBaTh
Pa3BEPHYTBIN OTBET Ha CICAYIOIIKE BOIIPOCHI.

UTo Takoe UCKYCCTBEHHBII MHTEIJUIEKT?

Uro Takoe cnalplii (CelMaaTM3upPOBAHHBIN WU IPUKIIAIHOM ) HCKYCCTBEHHbBIN MHTEIIEKT?
UTo Takoe CHIIbHBIN UCKYCCTBEHHBIH MHTEIIIEKT?

Uro Takoe rirybokoe oOyucHwue?

Uto Takoe sxcniepTHas cuctema’?

Uto Takoe MarmmHHOE 00ydeHuEe?

UYro Takoe aHAINU3 TaHHBIX?

Uto Takoe oOyueHue ¢ yuurenem?

© 0o N o ok~ wDd e

UYro Takoe oOyyaroriasi BoIOOpka?

[EY
©

Uro Takoe oOyueHue 0e3 yuuresns?

[EY
=

Uto Takoe knaccuduxarms?

[EY
N

Yo Takoe perpeccus’?

[EY
w

Uto Takoe kiacrepusanus’?

[y
>

Uto Takoe nepapxuyeckas Kiactepusanus?

15. OcHoBHBIE OMONMMOTEKH W MPOTPAMMHBIC CPEICTBA NIl PEIICHUS 3aja4 aHaIW3a JaHHBIX U
MaIlTMHHOTO O0YYCHHS.

5.2.3. TunoBble NpaKTHYECKH e 321aHUs JJIs1 OlleHKH chopMuUpoBanHOcTH KomneTeHun YK-1

[IpakTuyeckue 3amaHus HampaBleHbI Ha (OPMUPOBAHHE M KOHTPOJIb y OOyYArOIIUXCS WHIMKATOPOB
komneteHui YK-1.2, YK-1.4. Tlpaktudeckue 3anaHus BBHINOJHSAIOTCS B Buiae Jupyter-HoyrOyka u
MpeacTaBiseT co0OW JOKYMEHT, COJCpIKAIMi OIMCAaHHE BCEX OSTAllOB BBINOJHEHHS DPaOOTHI, KOJI,
pe3yAbTAThI U BHIBOIBI.

1. Occe “Moe m061MMO€e TPUIIOKEHUE, UCTIOJIBb3YIOIIEe TEXHOIOTHIO HCKYCCTBEHHOTO HHTEIIIEKTa”
2. IIpaktuyeckoe 3amanue “IIporpamma Ha Python “Yramaii uucino”.
a. Hanucars nmporpammy, KOTopast yMeeT UIpaTh C YEIOBEKOM B urpy “Yraxaaii uucio”. IIporpamma

3arajgpiBaeT ciaydaiiHo uuciio ot 1 mo 100. Yemomek nosmkeH yramate ero. s 3Toro oH Jenmaer
HECKOJIbKO (He 0oJsiee 7) MOMBITOK, Ha3bIBas KAKOE-TO YHCJIO B ATOM Juana3oHe. Ha KaKayro MOTMBITKY
YeloBeKa KOMIBIOTEP TOBOPUT, Yrajal YeIOoBEK WM HET, U B CIydae, €clid YelIOBEeK He yrajai, OombIie
WM MEHBIIE 3araJlaHHoe YHCJIO 4YMCia, Ha3BaHHOTO dYenoBekoM. Hamwmurte Takyro mporpammy. [lms
BBOJIa HH(GOPMAIHH YETOBEKOM HCTOJb3yiTe GyHkuuto input(). s BeiBoaa - print().

b. Peanu3yiite mporpammy, urpammyi B Urpy "VYragaii 4mucio", HO YelOBEK M KOMIBIOTED
MEHSIOTCS POJISIMHU.

3. [IpakTueckoe 3ananue “Pa3Be1OUHBII aHAIN3 TaHHBIX .
Haiinute unTEpecHbIe JaHHbIE, C KOTOPBIMU Bbl XOTUTE paboTaTh. PeKoMeHIyMble pecypChl:

=



https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenayercs pabotaTh ¢ TAOJIMYHBIME JAHHBIMHA B HECKOJIBKO
JIECSITKOB TIPU3HAKOB (CTOJIOIOB), HECKOJBKO THICSY (CTPOK).

2. OnwumuTe, 4T0 MPEACTABISIOT U3 ceOs ATH JaHHBIC, KaKUe MPHU3HAKH, TIOYEeMy OHH BaM
HUHTEPECHBI.

3. [IpumeHnuTe K JaHHBIM MOIXOASIINE METOIbI OUUCTKHU (O0pHOBI C BEIOpOCAMU U IMPONYIIEHHBIMU
3HAYCHHUAMU) U Buzyanu3anuu. CrenainTe BHIBOIBI.

4. CnenaiiTe BbIBOJbI

4. [IpakTuyeckoe 3ananue “Pemenune 3a1aun KiaccupuKay U perpeccun’”

a. JInist JaHHBIX W3 3aJaHus 3 ONpeAenTe, Kakoil MpU3HAK Bl Oy/leTe ONpPEIesaTh 10 OCTAIBHBIM.
UTto 5T0 32 337a4a; KiIacCu(UKAIIMU UITH PETPECCHH?

b. [loaroToBbTe MaHHBIE (OTMACIITAOMPYHTE KOIMUECTBEHHbIE M OMHAPU3YITE KaTeropuaibHbIE
MIPU3HAKH).

C. Paz6eiiTi BEIOOPKY Ha 00YYAIOIIyIO U TECTOBYIO.

d. OOyunTe HECKOJIBKO METOJOB MAalIMHHOTO oOydeHus (He MeHee TpeX, Hampumep, KNN,

RandomForests, MLP). CpaBHuTe Ka4ueCTBO 3THX METOJIOB Ha 00OyJarOIIeH U TECTOBOW BHIOOPKAX.

e. CremaliTe BBIBOJIBI

5. [IpakTrnueckoe 3ananue “Pemienne 3agaun Kiactepusanum’ .

a. Jlia naHHbIX U3 3a1aHus 3 chopMyIupyHTe 3aauy KiacTepU3ali.

b. OOyunTe HECKOJIBKO METOOB KiacTepu3anuu (He MeHee ABYX, Hampumep, k-means, DBSCAN).

OO6mbsacuuTe Bai BbIOOp. CpaBHUTE pe3yIbTaThl pabOTHI AITOPUTMOB, a TAK)KE MOJTYUYEHHBIE PE3YJIbTaThl C
pe3ynbTaTamMu paboThl METOIOB OOYYCHHMSI C YIUTEJIEM U3 3a1aHus 4.
C. CremaliTe BBIBOIBI

5.2.4. TunoBbie TeCTOBbIE BONMPOCHI /1JIsl OleHKH c(hopMUpPoBaHHOCTH KomneTeHnun_YK-1

Bce Bonpochl ajibTepHATHBHBIE

1. YTo Takoe MCKYCCTBEHHBIN MHTEIICKT?

° HckyccTBEeHHBIN HHTEIJIEKT — 3TO MporpaMMa WM YCTPOHCTBO, UMUTHPYIOIIEe
MHTEJUIEKTYaJIbHbIE CIOCOOHOCTH YENOBEKA.
° HckyccTBEeHHBIN HHTEIIEKT — 3TO KHOEp-MEXaHUYEeCKOE YCTPOICTBO, HATIOJIOBUHY —

4eJI0BeK, HAalloJIOBHHY — MamuHa. [1o HuMm — 6oeBoe 1raccu u3 runepcriaBa, ypasisieMoe
MUKPOIIPOIIECCOPOM, MOTHOCTHI0 OPOHUPOBAHHOE, OUYEHb Ipo4HOe. Ho cHapy:ku — >kuBast
4eJIoBeYecKasi TKaHb: IUIOTh, KOXKa, BOJIOCHI, KPOBb, BBIPALLICHHBIE JUIsI KHOOPTOB.

° HckyccTBEHHBII HHTEIIEKT — 9TO HCKYCCTBEHHAsi HEMPOHHAS CETh, CHOCOOHAs! K 00y4eHUIO
U CaMOOOYYEHHUIO.

2. Uro Takoe cnalblif UCKYCCTBEHHBIN HHTEIIEKT?

° CnaOblil HICKYCCTBEHHBIN MHTEJUIEKT - 3TO IPOTrpamma, YCTPOICTBO MIIH MIPOTPAMMHO-
anmapaTHBIM KOMITJIEKC, YMEIOIIasl peliaTh TOJbKO HEKOTOPHIHM KJIacC MHTEIUIEKTYalIbHbIX 3a1a4.
° CnaOblil HICKYCCTBEHHBIN MHTEIUIEKT - 3T0 Kubopr moaenu ot T-800 no T-888.

° Cnalblif HICKYCCTBEHHBIM MHTEIJIEKT - 3TO OJJHOCIIOIHAS UCKYCCTBEHHAs! HEHPOHHAs CETh.

3. Uto Takoe CUIIbHBII UCKYCCTBEHHBIN MHTEIICKT?
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° CunbHBIN UCKYCCTBEHHBIN MHTEJUIEKT - 3TO IIPOrpaMMa, YCTPONCTBO MU IPOTrPaMMHO-
anmapaTHbIi KOMIUIEKC, 10 CBOUM WHTEIUIEKTYaJIbHBIM CIIOCOOHOCTSIM HU B YEM HE YCTYIAromas

YEJI0BEKY.
° CuibHBIN HUCKYCCTBEHHBIN HHTEIIIEKT - 3T0 KrOopr moaenu ot T-900 u Beiie.
° CuJIbHBIN MCKYCCTBEHHBIN MHTEJUIEKT - 3TO JIt00ask r1yookasi HeHpOHHAsI CETh, YMEIOIIas

pemIaTh 3a1a4n KIacCU(hUKAIMK U PErpecCchu.

4. Yro Takoe IKCIepTHAs cucTeMa?

° DKCHepTHAs CUCTEMa - 3TO MIPOrpaMMHasi CUCTEMa MO3BOJISIFOIIAs PEIIATh 3aJauK
HNCKYCCTBCHHOI'O MHTCJIJICKTA C ITIOMOIIBIO IIpaBUJI, C(l)OpMy.HI/IpOBaHHBIX SKCIICPTOM, COCTABJIAIOIINX
0a3y 3HaHHI O TIPEMETHON 00IaCTH.

° DKcnepTHasi CUCTEMA - 3TO KOJUIEKTHB 3KCIIEPTOB B IaHHOM MpeAMETHO obacTy,
pelIaOIMX UHTEIUIEKTYaIbHbIE 3aJa4H.
° DKcrnepTHasi cUCTeMa - 3TO UCKYCCTBEHHAsi MHOTOCIIONHAs HEMPOHHASI CETh.

5. Yro Takoe MammHHOE 00ydeHHE?
[ MamuaHOe O6y‘I€HI/IC - OTO MOJAXO0A B HICKYCCTBECHHOM HHTCIIJICKTC, OCHOBAHHBIN Ha
MTOCTPOCHUU MOJIeNel (pelIarouX MPaBUil) MO JTaHHBIM.

° MainnaHoe o0y4yeHue - 3To cucTtemMa 00y4eHus MPU MOMOIIH HH()OPMALIMOHHBIX U
AIIEKTPOHHBIX TEXHOJIOTHI.
° MamnHHoe 00ydeHue - 3TO LieIeHaNPaBIeHHOE 00bEKTUBHOE OTPAXKEHUE IEHCTBUTEIBHOCTH

6. Yro Takoe aHaaM3 JAHHBIX?

° AHaJIM3 JAHHBIX - 3TO U3BJICYEHHUE 3aKOHOMEPHOCTEHN U 3HAHUH W3 TAHHBIX.

° AHanu3 TaHHBIX - 3TO MOX0]] B MATMHHOM OOYy4YE€HHUH, OCHOBAHHBIN HA MCIIOJIb30BAHUH
ITyOOKUX HEMPOHHBIX CETEH.

° AHalIU3 JaHHBIX - 3TO U3BJICUCHUE 3AKOHOMEPHOCTEHN ¢ MOMONIBIO 3HAHUH,

c(OpMYIUPOBAHHBIX SKCIIEPTOM.

7. Yro Takoe oOydvaromias BIOOpKa?

° OO6yuaromas BBIOOpPKa - 3T0 HA0OP 0OBEKTOB (BXOJ0B) C U3BECTHBIM JIJISl KAXKJIOTO 00OBEKTa
3HaYCHHUEM OTBETa (BBIXO/Ia, METKH, [IEJICBOI MIEPEMEHHON ).

° OO6yuatomas BBIOOPKa - 3T0 HA00P 0OBEKTOB, KOTOPHIE MTOJIH30BATEIb BEIOUPACT AJISI CBOETO
00y4eHHS.

° OO6yuatomas BHIOOPKaA - 3T0 HAOOP 0O0BEKTOB, KOTOPBIC YETOBEK yIaIsIeT U3 0a3bl JAHHBIX
s 3¢ (HEeKTUBHOTO 00yUeHUSI.

8. Uto Takoe oOyueHue ¢ yaurenem?

° OOyueHHe ¢ YIUTENIEM - 3TO TIOCTPOCHHUE MOJICIIH 10 JIAHHBIM.

° OOyueHue ¢ yYuTeneM - 3TO PEUICHHE 3a/1a4 ¢ TIOMOIIBI0 UHTEIUIEKTYaIbHOTO MIOMOIIIHUKA.
° OOyueHue ¢ yuuTesneM - 3To 3a/1a4a Pa3OueHHs JAHHBIX Ha TPYIIIBI OX0XHX JPYT Ha JIpyra
00BEKTOB.

9. Yro takoe oOy4yeHue 0e3 yuurens?

o OOyuenue 6e3 yuauTesis - 3T0 YyCTaHOBJIEHHUE CTPYKTYPHBIX CBOICTB HaOOpa 0OBEKTOB.

o OOyuenue 6e3 yuutens - 370 0OydeHHe YeloBeKa Wi poOoTa MOJIe3HBIM HaBbIKaM 0e3
MHTEJUIEKTYaJIbHBIX TOMOIIHHUKOB.

° OOyuenue 6e3 yuauTess - 3TO 3aJa4a OnpeAeIeHNs 0 JaHHBIM KaTeroOpuaIbHbIX 3HAYSHUH.

10. Yro Takoe kinaccupukarms?
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° Kraccudukarnus - 310 3a1a4a 00y4eHHUs C yUUTEIIEM, B KOTOPO OTBET - 3TO HOMEp KJiacca.
° Knaccugukamms - 310 331a4a onpeneseHus o JaHHBIM YUCIOBBIX 3HAYCHUH.

° Knaccudukanus - 310 3agada oOydeHus 6e3 yaurTens, B KOTOPOid HE0OX0MMO pa3oUTh
JAHHBIE HA TPYIIIBI TOXOKUX OOBEKTOB.

11. Yro Takoe perpeccusi?

° Perpeccus - 310 3agaua 00y4eHus C yUUTEIEM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJINYECTBEHHBIE (UUCTIOBBIC) 3HAUCHHUSI.

° Perpeccus - 310 3a1aua, B KOTOpOi HEOOXOAUMO Pa3OUTh MHOXKECTBO OOBEKTOB Ha IPYIIIIbI
MIOXO0XKHX JIPYT Ha JIpyra 0ObEKTOB.

o Perpeccus - 3170 3amaua 00y4eHus C yuuTeneM, B KOTOPO HEOOXOMMO OIPEIeIUTh 10
JTAaHHBIM HOMeEp KJacca.

12. Yro Takoe KiacTepusanus?

° Krnacrepuzamus - 3To 3agaua ooyuenus 6e3 yuuTensi, B KOTOpoit HE00X0IMMO pa3oUTh
JaHHBIC Ha I'PYyHIIbl TOXOXKUX 00BEKTOB.
° Kiacrepuzamus - 310 3aa4a 00yueHus ¢ yIuTeseM, B KOTOPOil HEOOX0AMMO OTIPEACIIUTD T10

JaHHBIM HOMCD KJ1acca.

° Knactepuzanus - 310 3a1a4a 00yueHus ¢ yauresneM, B KOTOPOU OTBEThI IPUHUMAIOT
KOJIMYCCTBCHHBIC 3HAUYCHMU .

13. Yro Takoe mepapxuueckasi KIacTepu3arus?

° Nepapxuueckas KilacTepu3aIns - 9TO 3aJ1a4a 00ydeHUs 0e3 yIUTeNsl, B KOTOPOH HE0OX0 MO
MTOCTPOUTDH UEPAPXUIO OOBEKTOB, B KOTOPOM BEPIITMHE COOTBETCTBYET «KJIACTEPY, COACPKAIIUN BCE
00BEKTHI, M HA KAXKJOM YPOBHE KaK/IbI{ KJIacTep pa3OnBaeTcCs Ha JIBa WK 00Jiee TOIKIaCTEPOB.

° Hepapxuyeckas kinacTepusalus - 3T0O 3a/1a4a KIacCH(PUKAIMK, B KOTOPOH KaKIbIi 00OBEKT
MOKET UMETh HECKOJIbKO METOK.
° Hepapxuueckas KiiacTepusanus - 3T0 METO/I PEeLIeHHs 3ajaul KJIaCTepU3alliU C TIOMOIIBIO

HepapXvu HEUPOHHBIX CETEH.

Caenyoniue BONPOCHI MPEANoJaralnT BBOJ YHCJIA.
OTtBer cneayer 3anucaTh B CKOOKaXx.

14. PocT nereii B rpyIie AETCKOTO cajia 3aaeTcsl CICAYIOMUMH 3HAYCHUSAMU (B CM.):

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

° Haiinure meauany ()
° Haiinure Huokauii KBapTuib ()
° Haiinure Bepxuuii kBapTiib ()

15. Bec nieteii B rpynie JeTCKOTO cajia 3a/1aeTcsl 3HAYCHUSMHU (B KT):

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

) Beruucnure cpeanee ()
° BhIYBCINTE HECMELIEHHYIO OLIEHKy aucrepcuu 2 ()
° Ha ocHOBe HeCMeIEeHHOMN OIIEHKH JAUCTIEPCHH BBIYMCIIUTE OIEHKY CPEIHEKBAIPATHIECKOTO

OTKJIOHEHUs S ()

16. Ha TectoBoii BeIOOpKE, conepxaniern 2000 n3o0pakennii KOTHKOB U codadek (950 KOTHKOB,
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1050 cobauex), HeliponHas ceTb coBepimia 202 omunoOku: 76 KOTUKOB ObUIH
KIIAaCCHU(UITMPOBAHBI KaK co0auku, a 126 cobauek — kKak KOTUKH. CUuTast MOT0KHUTEIbHBIM —
KJ1acc co0aueK, BEIYUCIUTE METPUKU:

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

OtBeT okpyriuTe 10 3 MPaBUIBHBIX MHU(P MOCIE TECATHIHON TOUKH.

6. YueOHO-MeTOoqUYEeCKOE U HH(POPMAIIMOHHOE 00ecTiedeHue U CIUTIIMHBI

a) OCHOBHasI TUTEpaTypa:
1. Cwmonun, /JI. B. BBenenne B HCKyCCTBEHHBIN MHTEIUIEKT: KOHCTIEKT JICKIIUN: yueOHOE mocooue
/ . B. CmomuH. — 2-¢ u311., nmepepad. — Mocksa: DUSMATIIUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TekcT: anekTpoHHbIit // JIaHb: 31eKTPOHHO-ONOIMOTEYHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (nara obparenus: 20.05.2022). — Pexum
JOCTyTA: U aBTOPHU3. TIOJIH30BATENICH.

2. Boponwuna, B. B. Teopus u npakTika MalliHHOTO 00y4YeHus: yaebHoe mocodbue / B. B.
Boponuna. — YnpsHoBck: Yal'TVY, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — Tekcr:
ANEKTPOHHBIN // JlaHb: aneKkTpoHHO-0MbMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/165053 (mara obopamienus: 23.05.2022). — Pexum gocTyma: s
aBTOPU3. TIOJIb30BATEIICH.

0) TOTIOTHUTEIBHAS JIUTEPATYypa:

1. bacamus I1./1., be3pyk K.B., Pagaecea M.B. Moaenu u MeTo1bl HHTEIUICKTYaTbHOM
MOJICPKKH MPOIIECCOB MPHUHAITHS pelieHuid: YueobHoe nmocooue. — Hwkuuii Horopo:
Hwxeropoackuii rocyausepcutet, 2018. — 129 ¢. @ong 06pa3zoBaTeIbHBIX MICKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — mocrym
CBOOOTHBI.

B) mporpammHoe obecriedenne u HTepHeT-pecypcehl:

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. MarepuajbHO-TeXHHYECKOEe 00ecneYeHr e JMCIUIIIHHbI

[Tomerenuss npeACTaBIsAIOT coOOW ydyeOHBIE ayAUTOPUM JUIs HPOBEAEHUS YUeOHBIX 3aHATHM,
IPEJYCMOTPEHHBIX HPOTpaMMOil  (JIEKIIMOHHOTO  THIA), OCHALIEeHHbIE O000pylOBaHHEM U
TEXHUYECKUMHU CPEICTBAMH 00ydeHUsl.

[Tomerenust uis caMOCTOSITENBHOM paboThl 00YYaIOIIUXCSl OCHAIICHBI KOMITBIOTEPHOW TEXHUKOH C
BO3MOJKHOCTBIO TOJKIIOUEHHS K ceTH «lMHTepHeT» M oOecrmeyeHbl JOCTYIOM B AIIEKTPOHHYIO
MH(OPMALMOHHO-00Pa30BaTENbHYIO CpPEy.
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https://www.anaconda.com/download/
https://colab.research.google.com/

[Iporpamma coctaBnena B coorBercTBUU ¢ TpeboBanusimu OC HHI'Y ¢ ydyerom pexomenmanuii u
OOII BO no nanpasnenus noarotoBku 43.03.03 T'octuHuYHOE J1€710.

Cocrasutens: H.IO. 3osoThix
3asemyromuii kapeapoit AI'JIM: H.1O. 3omoThix

[Iporpamma omoOpeHa Ha 3acelaHUM METOJAMYECKONW KOMHCCHM  HMHCTUTYTa WH(POPMAIMOHHBIX
TEXHOJIOTHI, MATEMATUKHA U MEXAHUKHU OT 2022 rona, mpoTokoit Ne .
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