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1.

Mecto nucnuminnabl B crpykrype OITOII

Ne MecTo IMCHUNIMHBI B y4€0HOM CranaapTHBI TEKCT 1J151 AaBTOMATHYECKOI0
Bapu iaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHcTpykTOope PII{
aHTa MPOrpaMMbl

3 OT/I. PakyabTaTUBbI Huctunnuuna ®T.03 «<BBenenne B aHalu3 MaHHBIX U

UCKYCCTBCHHBI MHTEIUICKT» SBJISETCS (DaKyIbTaTHBOM
B OOIl wanpasnenuss  moaroroBku  41.03.04

IHonurtomorusa

2. Ilnanupyemple pe3y/ibTaThl 00y4eHHs MO AUCHUIIMHE, COOTHECEHHbIE ¢ TUIAHUPYEMbIMU
pe3yJbTaTaMH OCBOeHHS 00pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIMAMH U MHAUKATOPAMU
JOCTHKEHHsI KOMIIeTeHIUii)

®opmupyembie | [lnanupyemblie pe3ybTaThbl 00y4eHHs M0 AUCHUILIMHE
KOMIleTeHIIUH | (MOIYJII0), B COOTBETCTBUM C MHAMKATOPOM JOCTHKEHUSI
(xom, KOMIIETeHIIU U Hanmenosan
COJIepKaHue HNuauxkarop ne
OI[€HOYHOI0
KOMITETCHITIH) AOCTHIKEHH S P
€3yJIbTAThl 00y4eHUs
KOMIIeTeHIIUH y y cpeacTBa
MO JUCHUILTUHE
(xon1, coepKaHue
WHJMKATOpa)
YK-4. Cnocoben | YK-4.1. 3naer 3naet coBpeMeHHbIe nH(popManmonusle | CobecenoBanu
OCYIIECTBIISATh | MPUHIIMITEI pA0OTHl | TEXHOJIOTHH U KJIACCH(PUKAITUIO e
JIEJIOBYIO COBpPEMEHHBIX MPOrPaMMHBIX CPE/ICTB U BO3MOXKHOCTH | .
KOMMYHHKAIMIO | MHOOPMAMOHHBIX | UX IPUMECHCHHUS JUISI PEIICHUS
B YCTHOM U TEXHOJIOTUI MPAKTUYECKHX 3a7a4, B TOM YHCIIE
MMUCbMEHHOM OTEYECTBEHHOT'O MPOU3BOJICTBA MPHU
dbopmax Ha pelieHnu 3a1a4 npodeccuoHanbHOM
roCy/1apCTBEHHO NI TeTLHOCTH.
M SI3BIKE
N YMeer pemarb NpakTU4YeCKue 3aJa4u C
Poccuiickoit
MTOMOIIIBIO COBPEMEHHBIX
®Denepauyu u o
MH(OPMALIMOHHBIX TEXHOJOTUH U
MHOCTPaHHOM(BIX
KJIacCU(PUKAIMK POTPAMMHBIX CPEJICTB.
) sI3bIKE(ax)
HNmeet npakTHUECKUH ONBIT TPUMEHEHUS
COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI U KiaccupuKaluu
MIPOTPaMMHBIX CPEJCTB ISl pEIIeHUs
MPaKTUYECKHX 3a/1ay, B TOM YUCIIE
OTE€YECTBEHHOTO MPOU3BOJICTBA MPHU
pelieHny 3a1a4 npodeccuoHaIbHOM
NS TeTLHOCTH.




VYK-4.2. Ymeer
peuarth 3a1a4uu
npodeccnoHaTbEHOMI
JeSITEIbHOCTH C
HCIIOJIb30BAaHUEM
COBpPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTHI1

3HaeT NopsAI0K MOMCKA U aHAIN3a
TEXHUYECKON JOKYMEHTAIUH 110
MCII0JIb30BAaHHUIO [TPOrPAMMHOI0
CpEeICTBa, BBIOOpA M MCIIOIb30BAHUS
HEOOXOIUMBIX ()YHKITHI MPOTPaAMMHBIX
CPEJCTB JJIsl PEIICHUS] KOHKPETHOM
3aJ1a4H.

YMeeT HaxOoIUTh U AHAJIM3UPOBATH
TEXHUYECKYIO IOKYMEHTALIMIO 110
UCII0JIb30BAaHUIO POIPAMMHOTO
CpEeICTBA, BBIOUPATH U UCTIOIB30BATh
HeoOXxouMble (PYHKIIUU TPOTPaMMHBIX
CPEACTB JUJIsl PELICHUS] KOHKPETHOMN
3a/1auu

HMeer npakTU4eCKUH OIBIT IIOMCKA U
aHaJIM3a TEXHUYECKON JOKYMEHTALUH 110
HCIIOJIB30BAHUIO MIPOIPAMMHOIO
CpeZCTBa, BBIOOPA U MCIIOJIb30BAHUS
HEO0XOAUMBIX (DYHKIMH IPOrPaMMHBIX
CPENCTB IS PELICHNUS] KOHKPETHOM
3a1a4u

IIpaxTueckoe
3aJaHue

I1K-2. Criocoben
y4acTBOBaTh B
MIPOBEJICHUU
MOJIUTHYECKUX U
M30UpaTeTbHBIX
KaMIaHuM n
HCIIOJIE30BAaTh
3HAHUS O IPYTHX
BHIAX
MOJUTHYECKOM
MOOMIH3AIINHU

[1K-2.1. Umeer
MPAKTUYECKUI OTBIT
peuieHus 3anaqy
npogecCuoHAIBHON
JESATEIbHOCTH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
WH(pOPMAITMOHHBIX
TEXHOJIOTHI

3HaeT coBpeMeHHbIe HH(OPMaIMOHHbIE
TEXHOJIOTUH U IIPOrPaMMHBIE CPE/ICTBA,
B TOM YHCJI€ OT€YECTBEHHOTO
MIPOM3BO/JICTBA, NIPU PELICHUH 3a/1a4
npodeccuoHaIbHOMN e TeTbHOCTH

YMeeT npuMeHsTh COBpEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOTHH U
IIPOrpaMMHBIE CPE/ICTBA, B TOM YHCIIE
OTEUYECTBEHHOI'O ITPOU3BO/ICTBA, IPU
peleHnHt 3aa4d Npo(ecCUOHANbHOM
JeSITEIIbBHOCTH

NmeeT npakTUYeCKUil ONBIT MPUMEHEHHS
COBpPEMEHHBIX UH(OPMAIIMOHHBIX
TEXHOJIOTHI U MIPOTPAMMHBIX CPEJICTB, B
TOM YHUCJIC OTCUECTBEHHOTO
MIPOU3BO/JICTBA, PU PEIICHUH 3a/1a4

PO eCCHOHATBHON JEATETHHOCTH

[IpakTryeckoe
3a/1aHue

3. CTpyKTypa U coepxaHue JUCUUILITHHBI

3.1. TpynoeMKoCTb JUCUMIIJIMHBI

Ounas ¢popma o0yueHus




O0umas Tpy10eMKOCTh 1 3ET
YacoB 1o yueGHOMY ILUIAHY 36

B TOM 4HcJe

ayJIMTOPHbIE 3aHATHS (KOHTAKTHAasi padoTa):

- 3aHATHA JIEKIMOHHOI0 THIIA 8

- 3aHATHA CEMUHAPCKOI0 THUIA

- Tekymmid KoHTpoab (KCP) 1
caMoCTosITe/IbHAs padoTa 19

HpOMe)KyTO‘lHaH aTTeCTanusda — 3a4erT

3.2. ConepxaHue QIMCUMILIAHBI

B ToM uucie

KonraktHas padora (padora Bo | Cam
B3aHMO/EHiCTBUH C 0CTO
npemnojaaBarejieM), yacol. M3 HUX | fATE]
bHasi
abdo
Bceero p
HaumMeHoBaHuUe U KpaTKoe coJepKaHue 3anar | 3aHAT Ta
(4acel) | 3ansTus
pa3/1esi0B U TeM TUCHUILINHBI usi ust 00y4
JEeKIIUOHH Bcer
ceMHH | jJadop a1
oro 0
apCKo | aTOpH eroc
THIIA
ro oro s,
THUNA | THNA yac
bl
Oun | Oun
Ounas Ounas Ounas | Oynas
ast ast
1. IlocTaHOBKM M pUMEPHI 3a7a4 2 4
2. Beeznenue B s3Ik Python 2 4
3. OnucarenpHas CTATUCTUKA U Pa3BEAOYHBIN 9 5 4
aHaJIM3 JTaHHBIX
4. 3agaun kj1accU(UKAIIUU U PETPECCUHI 2 2 4
5. 3agaun obydeHus 0e3 yuuTens 2 2 4
Hroro 36 8 8 20

3aHsaTHsS CCMHUHAPCKOI'0 TUIlIa OPraHUu3yrOTCA, B TOM YUCJIIC B (l)opMe HpaKTI/I‘IeCKOﬁ OATOTOBKH.

[IpakTrueckasi OAroTOBKa HallpaBjieHa Ha (JOPMUPOBAHUE U Pa3BUTHE 3HAHWM, YMEHHUI U HaBbIKOB

MPUMEHEHUSI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH,

MMPOU3BOJACTBA, IIPHU PCHICHUH 3a1a4 HpO(l)eCCHOHaHLHOﬁ ACATCIIbHOCTH.

B TOM 4YHCJIC OTCYCCTBCHHOI'O

Texymuii KOHTPOJb YCIEBAEMOCTH peanuzyercs B (opme coOeceqoBaHUsl, TECTUPOBAHHS W

MPAaKTUYECKUX 3aJITaHHI.

[TpomexxyTouHasi aTTecTalus MPOXOIUT B TPAAUIIMOHHON popme (3ayer).

4. Y4yeOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEIbLHOM PadoThl 00y4ar0IMXCH

4




CamocrosTenbHas pa60Ta CTyACHTA MIpPU U3YYCHUU OUCHUIITIMHBI «BBC,I[GHI/IC B aHaJIM3 OAaHHBIX U
PICKyCCTBCHHBIfI HUHTCJUICKT» BKJIKOYACT BBIMNOJHCHUC TMPAKTUYCCKHUX BaI[aHI/Iﬁ noa KOHTPOJIEM
npenoaaBareysd U MMOAroTOBKY K 3a4CTYy.

KOHTpOJIBHBIC U TCCTOBBIC BONPOCHI, MNPAKTHYCCKUC 3adaHHA Ui NPOBCACHUSA TCKYLICTO KOHTPOJA U
HpOMe)ICYTOqHOﬁ aTrTeCTalluy 110 UTOraM OCBOCHUSA JUCHUIIIMHBI IPUBCACHLI B II. 5.2.

S. @OoH/T OLEHOYHBIX CPEJCTB I/ MPOMEKYTOYHOM ATTECTANMM 10 TUCHUTIHHE (MOIYJII0),
BKJIFOYAIOIIINN:
5.1. Onucanue MIKAJ OLEHUBAHUS Pe3yIbTAaTOB 00y4eHHs MO JMCUHUIIHHE
YpoBenb IIkana oueHuBaHusi CGOPMUPOBAHHOCTH KOMIIETEHIUH
copmupo
Hey/J0BJIe | Y/IOBJIETB
BaHHOCTH Y Y OYEHb MPEeBOCX0
IJ10X0 TBOPHUTEJI | OPUTEJIbH XOpouIo OTJINYHO
KOMIICTCHII p p p X0pOo1I0 JTHO
_— bHO 0
(MHIUKATO
pa
AOCTHKEHH
- He 3aureno 3auTeHo
KOMIIeTEeHI]
uit)
OtcyTtcTB
Y€ 3HaHUI
TeopeThye v Vposets
OBEHb .
cKoro VYpoBenp | Munuman P . 3HAaHUU B YpoBeHb
MaTepuaia . 3HAaHUH B . YpoBeHb
3HaHUI bHO o0beme, 3HaHUH B .
o0BeME, 3HAHUH B
HUXKe JOITYCTUM COOTBETCTB | 00bEME,
. COOTBETCTB o0BeMme,
MUHHMMAaNb | bIA IOILIEM COOTBETCT
Hesosmox yIoIEeM Y IpEeBbIIIA
HBIX OBEHb nporpaMme | BYIOUIEM
3 HOCTb P . IIporpaMMme POTP Y IOLLEM
SHaHWA TpeOOBaHU | 3HAHUH. IIOATOTOBKH | MPOTrpaMM
OLICHUTD . MIOATOTOBKH porpaMm
u. Umemn | Jomymen . Jomymexo | e
ITOTTHOTY . Jonymieno y
o MECTO 0 MHOTO HECKOJIBKO | TTOATOTOBK
3HaHHWH 5 5 HECKOJIBKO 5 MOATOTOBK
rpyobIe HETpyOBIX HecyllecTBe | u, 0e3
OIITMOKH. OITNOKH. HHBIX OIINOOK.
€ OTKa3a OmmMGoK .
oOyuaro1ig OHIHOOK
erocs oT
OTBETa




[Iponemonc [Iponemon
IIponemoH | TpupoBansl | IIponeMoHC | cTpupOBaH
CTPUPOBAH | BCE TPUPOBAHBI | bI BCE [Iponemon
OrcyTets | [py
bl OCHOBHBIE BCE OCHOBHBIE€ | CTPUPOBAH
ne pelIeHun
OCHOBHBIE€ | YMEHHUSI. OCHOBHBIE YMEHU, bl BCE
YMEHUSI. Pemenst YMEHUSI. peuIeHsl OCHOBHBIE
HBIX BIX 3a1a4
. Pemrenbr BCE Pemrensr BCE YMEHU,
MEHHUH.
4 He TUIOBBIE | OCHOBHBIE BCE OCHOBHBIE | PEIICHbI
HeBo3moxk | yponemon
3a/1a4u ¢ 3a/1auu ¢ OCHOBHBIE 3a/1a4u ¢ BCE
HOCTh
CTPHPOBAH | yorpyGhiM | HErpyOBIMH | 3a7adH. OTJIETIbHBI | OCHOBHBIE
OIICHUTh
YmeHust bl u omunOkamu. | Bemonnen | mu 3aJa4H.
HaJIn4Ke
. OCHOBHBIC | (/11ji6kamu | BeImosHEH | BI BCE HecyuiecT | BeimonHen
ymeHuu YMEHHSL.
bl BCE 3a/1aHUs, B | BEHHBIM bl BCE
BCJIECJICTBU
u BeinonneH | 3a1aHus, B | MOJIHOM HeJo4YeTa | 3aJaHus, B
€ OTKa3za MEITH
bl BCE MIOJIHOM o0Beme, HO | MU, MTOJIHOM
oGyugatory | MECTO
3amanus, | oObeMe, HO | HEKOTOpbIE | BBIIIOJHEH | 00beMe
erocs oT rpy0bie 5
HO HE B HEKOTOpbIE | C bl BCE e3
OTBETA OLIMOKHU. p
TIOJTHOM c HEJI0OYeTaMH | 33JlaHUs B | HEJIOUYETOB
o0BeMme. HeJ04eTaMu MTOJTHOM
o0beme.
OtcytcTB
ne Ilpn Nwmeercs
pragenus | POHCHAN | vppivans N [Tponemon
. pPOJIEMOHC
matepuan | CTAHAAPTH | ppp [Iponemonc | ctpuposan | [Ipogemon
BIX 3aJ1a4 TPUPOBAHBI
oM. Habop 5 TPUPOBAHBI | bl HABBIKK | CTPUPOBAH
a30BbIE
Hesosmox | HC€ HaBBIKOB 0a3oBbIe npu TBOPYECKHU
IIPOLEMOH HAaBBIKH MpU .
HOCTh JUTSt HAaBBIKM IIPU | PEIICHUH | U MMOAXOL
CTPUPOBaH PCHICHHH
Habbiku OIICHUTh perieHus perieHnu HECTaHJap | K
HaBbIKH b GA30BEIE CTaHJAPTHBI
HaJIN4Ke CTaHJapTH CTaHJAPTHBI | THBIX PEIIeHUIO
HAaBBIKH. X 3anaqc
HaBBIKOB bIX 33724 C X 3a7a4 O0e3 | 3amau 6e3 | HecTaHzap
HEKOTOPBIM 5 5
BCIIEICTBU HEKOTOPBI OImuOO0K U OIMMUOOK U | THBIX
HNwmenn p u
€ OTKaza MECTO MU HEJIOYETOB. | HEJAOYETOB | 3ajad.
5 HEJ0YETaMU
0bydaloml | pyyeye HeJoueTa
erocs oT — MH.
OTBETa
IIIkaja OeHKH NPHU MPOMEKYTOYHOM ATTECTALUN
Onenka YpoBeHb NOATOTOBKH
a Bce komneTeHnuu (4actu KOMIIETEHIHI), Ha GOpMUPOBaHKE
3atTCHO PCBOCXOJIHO KOTOPBIX HampaBlieHa TUCIUIUINHA, CHOPMUPOBAHEI HA YPOBHE
HE HUXKE «ITPEBOCXOJTHO




Bce kommereHnuu (4acTu KOMIETEHIHH), Ha (HOpMUpOBaHHE
OtnnuHO KOTOPBIX HaIlpaBlieHa AUCUUILINHA, CPOPMHUPOBAHBI HA YPOBHE
HE HWXKE «OTIIMYHO», IPU ITOM XOTA OBl OJHA KOMIICTCHIIUS
c(hopMHpOBaHA HA YPOBHE «OTIMYHO»

Bce kommereHnuu (YacTu KOMIETEHIHi), HAa (HOpMUpPOBaHHE
OueHb xopo1Io KOTOPBIX HaIlpaBjieHa AUCLUUILIMHA, CPOPMHUPOBAHBI HA YPOBHE
HE HW)KE «OYEHb XOpOIIO», NpPU O3TOM XOTS OBl OnHA
KOMIIETEHIMsI ¢()OPMUPOBAHA HA YPOBHE «OYEHb XOPOLIO»

Bce kommereHnuu (YacTv KOMIETEHIHi), Ha (HOpMUpPOBaHHE
Xopomio KOTOPBIX HaIlpaBjieHa AUCLUUILIMHA, CPOPMHUPOBAHBI HA YPOBHE
HE HIDKE «XOPOLIO», MPH 3TOM XOTS Obl OHA KOMIETEHIUS
c(hopMHpOBaHA HA YPOBHE «XOPOLIO»

Bce kommereHnuu (4acTh KOMIETEHIW), Ha (OpMHUpPOBaHHE
KOTOPBIX HaIlpaBjieHa AUCLUUILUIMHA, CPOPMHUPOBAHBI HA YPOBHE

Y 10BIETBOPUTETILHO
HE HUXE «yIOBJIETBOPUTEIBHO», NMPH 3TOM XOTS OBl OJHA
KOMITCTCHITHS chopmupoBaHa Ha ypOBHE
«YJIOBJIETBOPUTEIHHOY
Xots Obl OfHAa KOMIIETCHIMS C(HOPMHUpPOBAaHA HAa YpPOBHE
HeynosnerBopureibH opmnp P
HE o «HEYJIOBIICTBOPUTEIBHO», HH OJHA W3 KOMIICTCHIUH HE
3a4TEHO chopMHpOBaHa HA YPOBHE ILJIOXOY»
[1noxo Xotst Obl OonHA KOMITETEHIUS CHOPMUPOBAHA HA YPOBHE

«IIJIOXO»

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

PesynbTarel oTBETA OueHnka
CryaeHT 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

PesynbpTarsl paboThl Onenka

Bce mpakTudeckuie 3a1aHus BBIMIOJTHEHBI B 3a4TEHO
MOJTHOM 00beMe U B CpoK. OrmnucaHue Bcex
ATAroOB BHITIOTHEHUS 3aJaHU, KO U Pe3yIbTaThl
paboThl MPECTABIICHBI MPETOAABATEINIO.

BrinonHeHsl He BCe MPAaKTUYECKUE 3aaHHs U HE 3aUTEHO
BBITIOJIHEHBI HE B TTOJTHOM 00beMe (MpeCTaBICHO
HE MOJIHOE OMMCAHUE TANOB BHITOJHEHUS
3aJJaHni, KoJI paboTaeT HEKOPPEKTHO,
pe3ynbTaThl paboThl HE MPEACTABICHBI
MIpernoaBaTeliio).

IIIkajia OleHKH Pe3yJIbTATOB TECTHPOBAHUSA
Banabl, % | Ouenka copMHUpoOBaAHHOCTH

KOMIMETEeHIHN

80-100 3a4TEHO




0-79 HE 3a4TEHO

5.2. TunoBblie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0AMMBIE /IJIl OLlEHKH
pe3yJabTaToB 00y4eHHst

5.2.1. Bompocsl K 3auyeTry mno JMCHUIUIMHe «BBeneHue B aHanu3 JaHHBIX M HMCKYCCTBEHHBIN
MHTEJUIEKT» J1JIsl OleHKHU cpopmMupoBaHHOcTH KomneTreHunii YK-4 un ITIKP-1

Bompoc Kon xomnerenuuun

1. UYrto Takoe UCKYCCTBEHHBIN MHTEIIEKT? YK-4, I1K-2
2. Uro Takoe cnaOblii (CrenHUaTIN3upPOBAHHBIN WM TIPHUKIIATHON) YK-4, T1K-2
VCKYCCTBEHHBIM UHTEJUIEKT?

3 Uto Takoe CUIIbHBIA UCKYCCTBEHHbIN MHTEIUIEKT? YK-4, I1K-2
4 Uto Takoe skcnepTHas cuctema’? YK-4, I1IK-2
5. Uto Takoe MammmHHOE 00ydeHue? YK-4, I1K-2
6. Yro Takoe aHaJIN3 TaHHBIX? VK-4, TIK-2
7 Uro Takoe 0O0y4eHHe C yauTenem? YK-4, [1K-2
8 Uro Takoe oby4aromnasi BeIOOpKa? YK-4, T11K-2
9. Uro Takoe obydeHue 6e3 yuurens? YK-4, T11K-2
10. Uro Takoe kiaccupukanus’? YK-4, I1K-2
11. Uto Takoe perpeccusi? YK-4, I1IK-2
12. UTto Takoe Kiactepusaius? YK-4, I1K-2
13. Uto Takoe nepapxuyeckas Kjiactepu3anus’? YK-4, I1K-2

5.2.2. TunoBble KOHTPOJbHbIE BONPOCHI /sl cOOeceJOBAHMA /UIA OLEHKH C(OPMHUPOBAHHOCTH
komnerennunii YK-4 u IIK-2

Ha cobecenoBanum nposepsieTcs, Kak CTYAEHT OCBOMJI OCHOBHbIE MOHATHA. OH TOJDKEH yMETh J1aBaTh
Pa3BEPHYTHIN OTBET HA CIEAYIOIINE BOIPOCHI.

UYrto Takoe NCKYCCTBEHHBI MHTEIIEKT?

UYro Takoe cialblii (cnenuain3upoBaHHbIA WIH TPUKIIAIHON ) HCKYCCTBEHHBIN UHTEIIEKT?
Uro Takoe CUIbHBIA UCKYCCTBEHHbIN MHTEIUIEKT?

UYro Takoe rirybokoe o0yueHue?

Urto Takoe sKkcrnepTHas cucrema?

Uro Takoe MaluHHOE 00y4YeHue?

Yro Takoe aHAIU3 TAaHHBIX?

Yro Takoe oOyueHue ¢ yuurenaem?

© © N o g > w0 D E

UYro Takoe oOyuarorias BbIOOpKa?

[EY
©

Uro Takoe oOyueHue 6e3 yuurens?

[EEN
=

Yro takoe kinaccupuranus?

(0]



12. Uro Takoe perpeccus?

13. UTto Takoe Ki1actepusaus?
14, Uro Takoe nepapxudeckas KiacTepu3arus?
15. OcHOBHBIE OMOJMOTEKH W MPOTrPaMMHBIC CPEJICTBA IS PEIICHHUsS 3a7ad aHajdu3a JaHHBIX U

MaIIMHHOTO 00yUYeHUSI.

5.2.3. TunoBble NpaKTHYECKHE 32JaHUA /1JI51 OLEHKU C(POPMUPOBAHHOCTH KOMIIETEHIN A
rkomuerenuuii YK-4 u IIK-2

[IpakTudeckue 3a1aHus HANPaBIEHbI HA (POPMUPOBAHUE U KOHTPOJIb y 00YYAIOIINUXCS HHANKATOPOB
kommereHwi YK-4.1, TIKP-1.1. TIpaktuueckue 3aaanust BHIIOIHSIOTCS B BUE Jupyter-HoyTOyKa u
MIPEJICTaBIISIET COOOM JTOKYMEHT, COJIepP KAIUI OMMCAHUE BCEX ATAMOB BHITIOJHEHUS paOOThI, KO/,
pe3yabTaThl U BHIBOJIBL.

1. Dcce “Moe r06rMoe MPUITOKEHHE, UCTIONB3YIOIIEe TEXHOIOTUIO HCKYCCTBEHHOTO MHTEIIEKTA”
2. [Ipaktuueckoe 3amanue “Ilporpamma Ha Python “Yranait uncno”.
a. Hanucats mporpaMmmy, KOoTopast yMeeT Urpath ¢ 4eJIOBEKOM B Urpy “Yranai yucio”. IIporpamma

3arajpiBaeT ciydaiiHo uucio ot 1 go 100. YemoBek nomkeH yragate ero. /s 3Toro oH jgenaet
HECKOJIBKO (He Ooiiee 7) MOMBITOK, HAa3bIBasg KAKOE-TO YKCJIO B ATOM Juana3oHe. Ha Kaayro MONIBITKY
YeJI0BeKa KOMITBIOTEpP FOBOPHT, yraJiall YeJIOBEK WM HET, U B CIIy4ae, €CIIM 4eJIOBEK He yrajai, Oonblie
WIM MCHBIIC 3araJJaHHOE YHCIIO YMCIIa, Ha3BaHHOTO 4enoBekoM. Hamwmmre Takyro nporpammy. s
BBOJIa MH(POPMAIMH YETI0OBEKOM Hcnoib3yiite GpyHkiwmio input(). s BeiBona - print().

b. Peanusyiite nporpammy, urpawooimyio B urpy "VYragail umcio", HO 4YEIOBEK U KOMIIbIOTED
MEHSIOTCS POJISIMU.

3. [IpakTnueckoe 3ananue “PazBe1oyHbIN aHATU3 TaHHBIX .

1. Haiinure nHTEepeCcHBIC TaHHBIE, C KOTOPBIMH BBl XOTUTE paboTaTh. PekoMeHyMbIe pecypChl:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenayercs pabotath ¢ TAOJIMYHBIMU JAaHHBIMH B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJIO110B), HECKOJIBKO THICSY (CTPOK).

2. Onumure, 4YTO MTPEJICTABISIIOT M3 ce0sS 9TU JaHHbIe, KaKue MpPHU3HAKH, [MOYEeMy OHHU BaMm
WHTEPECHBI.

3. [IpuMmeHnnTe K JaHHBIM MOAXOJAIINE METOIbI OUUCTKU (OOPHOBI ¢ BBIOpOCAMH U TPOMYIIIEHHBIMU
3HAYCHHUSIMU) U Bu3yanu3anuu. Crenante BEIBOJIBI.

4. CrnenaiiTe BEIBOIBI

4. [IpakTuueckoe 3ananue “Pemenue 3agauu KiaccuPpuKaluu U perpeccuu’’

a. Jlyis MaHHBIX U3 3aJaHusl 3 OMpelennTe, KaKol MPHU3HAK BBl OYAETE ONMPEENSTh MO OCTaIbHBIM.
Uro 370 3a 3a7a4a: KIaccupUKalUy Wi perpeccun’?

b. [TogroroBeTe maHHBIe (OTMACIITAOMPYHTE KOJIWYECTBEHHBIE M OWMHAPHU3YUTE KaTerOpHAIbHBIC
MIPU3HAKH).

C. Paz6eiiTi BEIOOPKY Ha 00Y4aIOIIYIO U TECTOBYIO.



d. OOyunTe HECKOJBKO METOJOB MAaIlIMHHOTO oOydeHus (He MeHee Tpex, Hampumep, kNN,
RandomForests, MLP). CpaBHUTE KauecTBO 3TUX METOAOB Ha 00yUaroIield U TeCTOBOI BHIOOPKAX.

e. Crenaite BBIBOIBI

5. [IpakTrueckoe 3aganue “PenieHue 3a1aun KiacTepu3auy’.

a. JIst maHHBIX U3 3a/1aHus 3 cHOPMYITUPYHTE 3a/1a4y KIacTepHU3aIlUU.

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

OObscaute Baml BeIOOp. CpaBHUTE pe3yIbTaThl padOThHI AITOPUTMOB, a TAKXKE TOTyYECHHBIC PE3YIbTATHI C
pe3ylbraTaMu padOThl METOI0B OOYUCHUS C YUUTENIeM U3 3aaHus 4.
C. Cremnaiite BBIBOIBI

5.2.4. TunoBbie TeCTOBbIE BONMPOCHI ISl OlleHKH chopmupoBanHocTu komnerenuuii YK-4 u IIK-2

Bce BOIIPOCHI AJIbTCPHATUBHLIC

1. Yto Takoe UCKYCCTBEHHbIN UHTEIIEKT?

L4 HCKYCCTBGHHBIﬁ HUHTCJUICKT — 3TO IIporpamMmma Ui yCTpOﬁCTBO, HMHUTHUPYIOIICC
HUHTCJUICKTYAJIbHBIC CIIOCOOHOCTH YeJIOBEKaA.
L4 HCKYCCTBGHHBIﬁ HHTCIJICKT — 3TO KI/I6ep'MeX3HI/IquKOG yCTpOﬁCTBO, HAIlOJIOBUHY —

YeJIOBEK, HAIOJIOBUHY — MaruHa. [1og HuM — GoeBoe 1maccu U3 rumepeIuiaBa, yrpasisieMoe
MHUKPOIPOIIECCOPOM, TIOTHOCTBIO OPOHHPOBAHHOE, OYEHBb ITpouHoe. Ho cHapyxu — xuBast
YeJIoBeuecKast TKaHb: IUIOTh, KOXKa, BOJIOCHI, KPOBb, BBIPAIIICHHBIE IS KHOOPTOB.

L HcKycCTBEHHBIH MHTEIIEKT — 3TO UCKYCCTBEHHAs! HEHPOHHAS CETh, CIIOCOOHAs K 00y4EeHUIO
U CaMOOOYYEHHIO.

2. Yro Takoe caa0blif HCKYCCTBEHHBIH HHTEIUICKT?

° CnaOblil HICKYCCTBEHHBIM MHTEIUIEKT - 3TO IPOrpamMma, yCTpOMCTBO WK IPOrpPaMMHO-
anmnapaTHbIM KOMIUIEKC, yMEIOIIasi peliaTh TOJIbKO HEKOTOPBIN KJIaCC MHTEUIEKTYaIbHbIX 3a/1a4.
L CrnaObIii MCKYCCTBEHHBIN MHTEIUIEKT - 3T0 Kubopr mosenu ot T-800 mo T-888.

° CnaOblif HCKYCCTBEHHBIM MHTEIUIEKT - 3TO OJIHOCIONWHAs UCKYCCTBEHHAs! HEHPOHHASI CeTh.

3. UYro Takoe CHIbHBII HCKYCCTBEHHBIH HHTEIICKT?

L CunbHBIA UCKYCCTBEHHBIN MHTEJUIEKT - 3TO IPOrpaMMa, YCTPOHCTBO UM MPOTrPaMMHO-
anmnapaTHbI KOMIUIEKC, 10 CBOUM MHTEIJIEKTYaJIbHBIM CIIOCOOHOCTSM HU B UEM HE yCTyHaromiast
YEJIOBEKY.

° CuibHBIN HCKYCCTBEHHBIN MHTEIIEKT - 3T0 KHOopr Mozenu ot T-900 u Beiie.

o CUIIbHBIN UCKYCCTBEHHBIM MHTEJUICKT - 9TO JIF0Oas ry0oKast HeMpOHHAsl CEeTh, yMEIoIas
peaTh 3a/1aun KiIacCu(UKAIUN U PETPECCUH.

4. Yro Takoe dKCIepTHas cucTema’?

L DKcrepTHas CHCTeMa - 3TO MPOTrpaMMHasi CHUCTEMa TO3BOJISIONIAs peliaTh 3a1a4u
MCKYCCTBEHHOT'O MHTEIIEKTa C IIOMOIIBIO MPaBUII, CHOPMYIUPOBAHHBIX IKCIIEPTOM, COCTABIISIOIINX
0a3y 3HaAHUN O MPEIMETHOM 00JIacTH.

o DKcnepTHas CUCTeMa - 3TO KOJUIEKTHB 3KCIIEPTOB B IAHHOM MPEeIMETHOM 001acTH,
pemarnuMX HHTEJNIEKTYa IbHbIE 3aJa4H.
° DKCnepTHasi CUCTEMA - 3TO UCKYCCTBEHHAs] MHOTOCJIOMHAsE HEUPOHHAs CETb.

5. Yro Takoe MalIMHHOE 00yUYeHHE?
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° MaiuHHOe 00y4eHue - 3TO MOAXO0] B MICKYCCTBEHHOM MHTEJUIEKTE, OCHOBAaHHBIN Ha
IIOCTPOEHUH MOJIENEH (PEeIarOLIUX TPaBUil) IO JaHHBIM.

° MarmmmHaHOe 00y4eHHe - 3TO CUCTeMa 00YUCHHSI TPU TTOMOIIN UH(OPMAIIMOHHBIX U
3JIEKTPOHHBIX TEXHOJIOTHM.
° MamuHHOe 00y4eHue - 3TO IeJICHANPaBIeHHOE 00bEKTUBHOE OTPAKEHUE ICHCTBUTEIILHOCTH

6. Yrto Takoe aHaIU3 JAHHBIX?

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

L AHanm3 JaHHBIX - 3TO MOAX0/] B MAITMHHOM O0y4€HHH, OCHOBAHHBINH HA UCIOJIb30BaHUN
rITyOOKMX HEMPOHHBIX CETEH.

L AHanm3 JaHHBIX - 3TO U3BJICYCHUE 3aKOHOMEPHOCTEH ¢ TOMOIIBIO 3HAHUM,

c(OpMYyITUPOBAHHBIX SKCIIEPTOM.

7. Yto Takoe o0Oydvaromias BEIOOpKa?

L OO6yuatoias BEIOOpKa - 3T0 Ha0Op 00BEKTOB (BXO0B) C U3BECTHBIM JIJISl KAKIOTO 00BEKTa
3HAYCHUEM OTBETa (BBIXOJIA, METKH, IIEJIEBOM MTEPEMEHHOM ).

° OOyuaroniast BEIOOpKa - 3T0 HA0Op 00BEKTOB, KOTOPBIE TIOJIH30BATENb BEIOUPACT JIISI CBOECTO
o0OyueHusl.

° OO0yuaromias BEIOOPKA - 3TO HAOOp 0OBEKTOB, KOTOPBIEC YENIOBEK yAaseT U3 0a3bl JaHHBIX
i 3¢ HEeKTHBHOTO 00yUeHUS.

8. Uro Takoe oOyueHue ¢ yaurenem?

L OOy4eHne ¢ y4uTeneM - 3T0 HOCTPOSHHE MOECIH 110 IaHHBIM.

L OOyueHue ¢ yuuTeseM - 3TO PelIeHHe 3aa4 C MOMOIIBI0 HHTEIUIEKTYaJIbHOT'O TTIOMOIITHHKA.
° OOyuenue ¢ yuuTesneM - 3TO 3aJa4a pa30OMeHHs JaHHBIX Ha TPYIIIBI OXOXKHUX JAPYT HA Ipyra
00OBEKTOB.

9. Yo takoe oOyuenue 6e3 yuurens?

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

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

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

10. Yro Takoe knaccudukarms?

] Knaccugukanus - 370 3a1a4a 00yueHHs ¢ yuuTeIeM, B KOTOPOM OTBET - 3TO HOMEp KJlacca.
L Knaccudukanus - 370 3a/1a4a OnpeeeHus 0 JAHHBIM YHCIOBBIX 3HAUYCHHH.
° Knaccudukanus - 310 3a1a4a 00yueHus 6e3 yuuressi, B KOTOpoil He0OX0AUMO pa3ouTh

AAHHBIC HA I'PYIIIBLI TOXOXKUX 00BEKTOB.

11. Yro takoe perpeccusi?

° Perpeccus - 310 3a7aua 00y4eHuUs C yuuTeneM, B KOTOPOH OTBETHI MPUHUMAIOT
KOJINYECTBEHHBIE (YMCIIOBBIC) 3HAUECHUSI.

° Perpeccus - 310 3a7a4a, B KOTOPOH HEOOXOIMMO pa3OUTh MHOKECTBO OOBEKTOB Ha IPYIIIIbI
MOXOKUX JAPYT Ha Apyra 0ObEKTOB.

° Perpeccus - 310 3a71a4a 00y4eHUs C yUuTesneM, B KOTOPOi HEOOXOMMO OIPEIETUTh 10
JaHHBIM HOMCEDP KJ1acca.

12. Yro takoe kiactepusarms?
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° Kuacrepuzanus - 970 3a1a4a 00yueHus 0e3 y4uTelsi, B KOTOPO HEOOX0IMMO pa3OuTh
JaHHBIE Ha TPYIIIBI TOX0XKUX OOBEKTOB.

L Knacrepusanus - 3To 3a1a4a 00y4eHUs ¢ yUUTENIEM, B KOTOPOI HE0OXOIUMO OIPEIENIUTh 10
JTaHHBIM HOMEp KJacca.
° Knacrtepusanus - 310 3a7a4a 00y4eHus ¢ yUYUTeNEM, B KOTOPOH OTBETHI IPUHUMAIOT

KOJIMYCCTBCHHBIC 3HAYCHMUA.

13. Yro Takoe nepapxudeckas Kiactepusanus?

° Hepapxuueckas kiactepusanus - 3To 3aja4ya 00yueHus 0e3 yuuTelisd, B KOTOpoil He00X0IuMo
IIOCTPOUTDH UEPAPXHIO OOBEKTOB, B KOTOPOU BEPIIMHE COOTBETCTBYET «KJIACTEPY», COAEPIKAIIMMA BCE
OOBEKTHI, U Ha KaXK10M YPOBHE KayKIbIi KilacTep pa3OuBaeTcs Ha JjBa UM 0oJiee MOIKIaCTEPOB.

L4 I/IepapXI/IquKa;I KiIacTepu3alus - 9TO 3a/lada KJ'IaCCI/I(l)I/IKaI_II/II/I, B KOTOpOﬁ Ka)KI[BIﬁ 00BEKT
MOXET UMETh HECKOJIbBKO MCTOK.
L4 I/IepapXI/IquKa;I KJIaCTepusanus - 3T0 METOA PCIICHUS 3aa4u KJIIaCTCpUu3alun ¢ IOMOIIBIO

HepapXUH HEUPOHHBIX CETEH.

Caeayonue BONPOChl MPeANoIaraloT BBOJ YUCJIA.
OTtBeT cneayer 3anucaTh B CKOOKaX.

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

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

° Haitnure 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 HeCMEIIEHHYIO OLIEHKY aucrepcun S° ()
° Ha ocHOBe HECMEIIIEHHOM OLEHKH JUCIIEPCHH BBIYHCIIUTE OIIEHKY CPEIHEKBAIPATHIECKOTO

OTKJIOHEHUS S ()

16. Ha tectoBoii BeIOOpKE, copeprxkaiiei 2000 n3o0paxeHuit KOTUKOB U cobauek (950 KOTHKOB,
1050 cobauek), HelipoHHas ceTh coBepuimia 202 omuOku: 76 KOTUKOB ObLIH
KJIacCU(PUITMPOBaHBI Kak cobauku, a 126 cobauek — kak KOTUKH. CUUTas TIOJTOKUTEIbHBIM —
KJ1acc cobauek, BBIUNCIUTE METPUKU:

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

OrtBer OKpYTJIUTC 00 3 MMpaBUJIbHBIX I_[I/I(I)p IOC/Ie JECATUYHON TOUKH.
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6. YueOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE 00ecredyeHue U CIIUTIIUHbI

a) OCHOBHAs JTUTEpaTypa:
1. Cwmonun, /1. B. BBeneHne B UCKYCCTBEHHBIN MHTEIUICKT: KOHCIICKT JIEKIIUH: yuyeOHOe mocobue
/ . B. CmonuH. — 2-¢ u3n., nepepad. — Mocksa: DU3IMATIINUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TekcT: 21eKTpOHHBIN // JIaHb: 3JeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (nara obparenus: 20.05.2022). — Pexxum
JOCTYIIA: JIJIsl aBTOPHU3. TI0JIb30BATEIICH.

2. Boponwuna, B. B. Teopus u npakTika ManmmHHOro o0ydeHus: yueonoe nocooue / B. B.
Boponunna. — YaestHoBck: Yl TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — TekcT:
ANIEeKTPOHHBIN // JlaHb: anekTpoHHO-0ubnmmnoreynas cucrema. — URL:
https://e.lanbook.com/book/165053 (mata obOpamienus: 23.05.2022). — Pexum goctyna: mist
aBTOPU3. II0JI30BATEIICH.

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

1. bacanun I1./1., be3spyk K.B., Panaecea M.B. Mozenu u MeToibl MHTEIIIEKTYaIbHOM
MOJIEP>KKH MTPOIIECCOB MPHUHSTHS pelieHnii: Yuebnoe nocoodue. — Hwkuuit Hosropo:
Huxeropoackuit rocynusepcutet, 2018. — 129 c. ®onj 00pa3oBaTeNbHbIX 3JIEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — goctymn

CBOOOHBIN.

B) mmporpamMmHoe obecrieuenne 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

[TomemieHus: MpeACTaBIAIOT COO0ON ydeOHble ayAUTOpUU MJi TPOBENCHHUS Y4YEeOHBIX 3aHSATHUH,
MPEIyCMOTPEHHBIX ~ MPOrpaMMoi  (JIGKIIMOHHOTO  THIMA), OCHAIEHHble OO0OpPYJOBaHHEM W
TEXHUYECKUMH CPEJICTBAMU O0YUECHUSI.

[TomemeHust 111 caMOCTOATEIBHONU pabOThl OOYJAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C
BO3MOKHOCTBIO TOJKIIOUEeHUsT K ceth «MHTepHeT» M oOecnedeHbl JOCTYIIOM B SJIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTENbHYIO CPEY.

[Tporpamma coctaBieHa B coorBercTBUM ¢ TpeboBanusimu OC HHI'Y HampaBieHus moaroToBKH
01.03.02 IlpuknanHas MaTemMaTuka U HHGOpMaTHKA.

CocraBurens: H.IO. 3o0m0Thix
3asenytrommii kadeapo ATZIM: H.1O. 3omo1eix

[Iporpamma ogoOpeHa Ha 3acelaHUUd METOJUYECKOM KOMHCCHMM HMHCTUTYTa WH(GOPMalMOHHBIX
TEXHOJIOTUH, MaTeMaTuKu 1 MexaHuku ot 01 nexabps 2021 roga, mpoTokosn Ne 2.
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