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1.

Mecto nucnuminnabl B crpykrype OITOII

Ne MecTo IMCHUNIMHBI B y4€0HOM CranaapTHBI TEKCT AJ151 AaBTOMATHYECKOT0
Bapu iaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHcTpykTOope PII{
aHTa MPOrpaMMbl

3 OT/I. PakyabTaTUBbI Hucuumnnuna @T/].06 Beeoenue 6 ananu3 OAHHBIX U

UCKYCCMBEHHbIl Unmeniekm SBIseTcs: (paKyIbTaTUBOM
B OOIl wanpasnenus  noaroroBkun  01.03.02

IIpukaagnas MaTeMaTHKa U HHPOPMATHKA

2. Ilnanupyemble pe3yJibTaThl 00y4eHHs 10 JUCHUIIMHE, COOTHECEHHbIE ¢ TUIAHUPYEMbIMU
pe3yJbTaTaMH OCBOeHHS 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIETEHIMAMHA U MHAHUKATOPAMU
JOCTHKEHHSI KOMIIeTeHIUi)

®opmupyembie | [lnanupyembie pe3ybTaThbl 00y4eHHs 0 AUCHUILIMHE
KOMIIeTeHIIUH | (MOYJII0), B COOTBETCTBUM C MHAMKATOPOM JOCTHKEHUSI
(xom, KOMIIETEeHIIUH Haumenosan
COJIepKaHue Nuauxkarop ne
KOMIICTCHITHH AOCTHKECHUS OLICHOYHOI 0
) O — Pe3yabTaThl 00yuyeHus cpencraa
MO JUCHUILTUHE
(xon1, coepKaHue
WHJIMKATOpa)
OIIK-4 OIIK-4.1. 3naer 3naet coBpeMeHHbIe nH(popManmonusle | CobecenoBanu
Criocoben MIPUHIIMITEI pA0OTHl | TEXHOJIOTHH U KJIACCH(PUKAITUIO e
MOHUMATh COBpPEMEHHBIX MPOrPaMMHBIX CPE/ICTB U BO3MOXKHOCTH | .
TIPUHIIATIBI WH()OPMAIMOHHBIX | UX IPUMEHECHHUS JUISI PEIICHUS
paboThI TEXHOJIOTHI1 MPaKTUYECKHX 3a/1ay, B TOM YUCIIE
COBPEMEHHBIX OTE€YECTBEHHOTO MPOU3BOJICTBA MPHU
UH(OPMAaLIMOHHBI pelieHnu 3a1a4 npodeccuoHanbHOM

X TEXHOJIOTHH 1
HCITOJI30BaTh X
JUTSL peIIeHUs
3amaq
npodecCuoHaNIbH
OU JeSTEIbHOCTH

JACATCIIBHOCTH.

YMeer pemars NpakTU4eCKUe 3a1a4u C
ITIOMOIIBIO COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH U
KJIaCCU(UKALUU IPOrPaMMHBIX CPE/CTB.

HMeeT npakTHYECKUI ONIBIT IPUMEHEHUS
COBPEMEHHBIX UH(OPMAIIMOHHBIX
TEXHOJIOTUH U Kaccu(uKaluu
IIPOTPaMMHBIX CPECTB Il pELICHUS
IIPAKTUYECKUX 3a7a4, B TOM YHUCIIE
OTEYECTBEHHOT'O MPOU3BOJICTBA ITPU
peleHnt 3a7a4d NpoQecCHOHANbHOM
JIEeATEIbHOCTH.




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

3HaeT NopsAIOK MOUCKA U aHATIU3a
TEXHUYECKON JOKYMEHTAIUU 110
MCII0JIb30BAaHHUIO ITPOTrPAMMHOI0
CpEeICTBa, BBIOOpA M MCIIOIb30BAHUS
HEOOXOUMBIX ()YHKITHI MPOTPaAMMHBIX
CPEJCTB JJIsl PEIICHUS] KOHKPETHOM
3aJ1a4H.

YMeeT HaxOoIUTh U AHAJIM3UPOBATH
TEXHUYECKYIO TOKYMEHTAIUIO 110
UCII0JIb30BAaHUIO POIPAMMHOTO
CpEeICTBA, BBIOUPATH U UCTIOIB30BATh
HeoOXxouMble (PYHKIIUU TPOTPaMMHBIX
CPEJICTB JIJIsl PEIICHUS] KOHKPETHOM
3a/1auu

HmMeer npakTUYECKUi OIBIT IOMCKA U
aHaJIM3a TEXHUYECKON JOKYMEHTALUHU 10
HCIIOJIb30BAHUIO IIPOIPAMMHOIO
CpeZCTBa, BBIOOPA U MCIIOJIb30BAHUS
HEO0XOAUMBIX (DYHKIIUH ITPOrpaMMHBIX
CPENCTB IS PELICHNUS] KOHKPETHOM
3a1a4u

IIpaxTueckoe
3aJaHue

OIIK-4.3. Umeer
MPAKTUYECKUI OMBIT
peuieHus 3anay
npodeccnoHaTEHOM
JESATEIbHOCTH C
HCIIOJI30BaHUEM
COBPEMEHHBIX
MH(pOPMAITMOHHBIX
TEXHOJIOTHI

3HaeT coBpeMeHHbIe HH()OPMaLMOHHbIE
TEXHOJIOTHH U IPOrPAMMHBIE CPE/ICTBA,
B TOM YHCJI€ OT€YECTBEHHOTO
IIPOU3BOJICTBA, IPU PELICHUH 3a/1a4
npoecCuOHANBEHOM e TeNIbHOCTH

YMeer npuMeHSTh COBPEMEHHEBIE
UH(POPMALMOHHbIE TEXHOJIOTHH U
pOTPaMMHBIE CPEACTBA, B TOM YHUCIIE
0TEYECTBEHHOT'O MPOU3BO/ICTBA, MIPU
peneHnn 3a7a4d mpoQecCHOHATBHOM
JeSITebHOCTH

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

PO eCCHOHAIBHON e TETHHOCTH

[IpakTryeckoe
3a/1aHue

3. CTpyKTypa U coepkaHue JUCUUILIHHBI

3.1. TpynoeMKoCTh JTUCUMIIJIMHBI

Ounas ¢popma o0ydeHus

OO0mas Tpy10€eMKOCTb

1 3ET

Yacos 1o y4eOHOMY IIaHY

36

B TOM YHCJIC




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

camocTosiTe/IbHAas pabora 19

[IpomexyTouHAasi aTTeCTALMSA — 3a4eT

3.2. Coneprxkanue IMCUUNINHbBI

B toMm uncne
KonrakTHas padora (padora Bo | Cam
B3aHMMOJIEHCTBUH C 0CTO
npenojaaBaresieM), yachl. 13 HUX | ATes
bHasl
Bcero pabo
HaumeHoBaHMe M KpaTKoe coJepKaHue 3auar | 3auar Ta
(uacel) | 3ausTHs
pa3/esi0B M TeM JUCHHUILINHBI ust ust 00y4
JIEKIUOHH Bcer
ceMHH | jadop amoul
oro 0
apCcKo | aTOpH eroc
THIIA
ro oro s,
THUNA | THNA yac
bl
Oun | Oun
Ounas Ounas Ounas | Oynas
ast ast
1. [TocTaHOBKM M MpUMEpHI 3a7a4 2 4
2. Beenenue B s13b1k Python 2 4
3. OnucarenpHasi CTATUCTUKA U Pa3BEAOYHBIN 9 5 4
aHaJIu3 TAHHBIX
4. 3apaun K1accu(UKALMKU U PETPECCUU 2 2 4
5. 3ajgaun 00ydyeHus: O€3 yUuTens 2 2 4
Hroro 36 8 8 20

3aHATHUSI CEMUHAPCKOTO TUIIA OPTaHU3YIOTCS, B TOM 4Hciie B (popMe MPaKTUUECKOM MOATOTOBKHU.
[IpakTHyeckas MOATOTOBKA HampaBieHa Ha (OPMUPOBAHUE U Pa3BUTHE 3HAHUHN, YMEHHUH U HABBIKOB

MPUMEHEHHUS] COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHM, B TOM YHCJIE OTEUECTBEHHOTO
MIPOU3BOICTBA, TIPH PEIICHUH 3a1a4 MPOo(HeCCUOHATHLHOM NeITeTbHOCTH.

TCKYHIHﬁ KOHTPOJIb YCIICBACMOCTH PCAIU3YCTCA B (bopMe CO6€C€I[OBaHI/I$I, TCCTUPOBAHUA U
MPAKTUYCCKUX 3aJaHuM.

[TpomesxyTouHas arTecTanus IPOXOIUT B TPATUIIMOHHOMN Gopme (3auerT).
4. YueOHO-MeTOANYEeCKOe o0ecTiedeHrne CaMOCTOAITeIbHOM padoThl 00y4aromuxcst

CamocrosiTennpHas paboTa CTyACHTa NMPU W3YYECHUW AUCIUIUIMHBI «BBeleHne B aHAN3 JTaHHBIX U
HWCKYCCTBEHHBI HWHTEIJIEKT» BKIIIOYAET BBINOJHEHUE MPAKTUYECKUX 3aJaHUM TOJ KOHTPOJIEM
MPETOJaBaTENs U OATOTOBKY K 3a4ETYy.

4




KOHTpOJ’IBHBIG U TECTOBBIC BOIIPOCHI, MPAKTHYCCKUC 3adaHUA OJId NPOBCACHHUA TCKYIIECTO KOHTPOJA U
HpOMGXCYTOHHOﬁ aTTeCTalluy 110 UTOraM OCBOCHUSA JUCHUIIIIMHBI NIPUBCACHLI B II. 5.2.

S. @DoH/I OLIEHOYHBIX CPEJICTB /ISl IPOMEKYTOYHOI aATTECTAIMH 10 TUCHHILTHHE (MOTYJIIO),
BKJIFOYAOIUI:
5.1 Onucanue MIKaJI ONEHUBAHUA Pe3y/IbTATOB 00y4YeHHS 10 JUCHHILIMHE
YpoBeHsn IIIxaja oueHuBaHUA CHOPMHPOBAHHOCTH KOMIIETECHIIUH
copmupo
HEyJI0BJIe | YIOBJICTB
BaHHOCTH Y y OYCHb MPeBOCX0
IIOXO TBOPHUTEJ | OPUTEJbH X0pOo1IOo OTJIMYHO
KOMIICTCHIX P p p XOpOoLIo THO
_— bHO 0
(MHAUKATO
pa
AOCTH/KEHH
q He 3a4reno 3auTeHO
KOMIIeTEeHI]
i)
OtcytcTB
ve 3HaAHUHI
TEeopeTHye v Vposets
OBEHb .
cKoro Yposens | Munuman P . 3HAaHUU B YpoBeHb
MaTepHana . 3HaHWH B . YpoBeHb
3HAHUU BHO o0Beme, 3HAaHUU B .
o0BeME, 3HaHWH B
HUXKe JOITYCTUM COOTBETCTB | 00bEME,
. COOTBETCTB o0beme,
MUHUMAaJb | BIi IOLLEM COOTBETCT
Hesosmox yIOILEeM Y IpeBbIIIa
HBIX OBEHb Iporpamme | BYIOILEM
3 HOCTb P . IIporpaMMme POTP Y IOLLEM
SHaHWA TpeOOBaHU | 3HAHUIL. IIOATOTOBKH | MPOTrpaMM
OLICHUTD - 1 MIOATOTOBKH i IIpOrpaMMm
. Umenn OIyIIECH . HomymeHo | e
II0JIHOTY 7 . Jomymeno Y y
o MECTO 0 MHOTO HECKOJIBKO | IOJITOTOBK
SHaHHH 5 5 HECKOJIBKO 5 MOJITOTOBK
rpyoblie HerpyObIX HecylecTBe | u, 0e3
Bcnencteu | TPY 4 HErpy6bIX ym ’ .
OIIUOKH. OIIHUOKH. HHBIX OIIHOOK.
€ OTKa3a ommGoK .
oOyuaro1ig OHIHOOK
erocs ot
OTBeETa




[Iponemonc [Iponemon
IIponemoH | TpupoBansl | I[IponeMoHC | cTpupOBaH
0 CTPUPOBAH | BCE TPUPOBAHBI | bI BCE [Iponemon
TCYTCTB
vt ITpu bl OCHOBHBIE BCE OCHOBHBIE€ | CTPUPOBAH
ne pelIeHun
OCHOBHBIE | YMEHHS. OCHOBHBIE YMEHHS, bl BCE
YMEHHS. Pemenst YMEHHSI. pEIIeHbI OCHOBHBIE
HBIX BIX 3a1a4
. Pemrenbr BCE Pemrensr BCE YMEHU,
YMEHH.
He TUIIOBBIE | OCHOBHBIE BCE OCHOBHBIE | PEILICHBI
HeBo3moxk | yponemon
3a/1a4yu ¢ 3a/1a4u ¢ OCHOBHBIE 3a/1a4u ¢ BCE
HOCTh
CTPHPOBAH | yorpyGhiM | HErpyOBIMH | 3a7adH. OTJIETIbHBI | OCHOBHBIE
OIICHUTh
YmeHust bl u omunbkamu. | Bemonnen | mu 3a/a4H.
HaJIn4Ke
. OCHOBHBIC | (/1116 kamu | BoimosniHen | bl Bce HecylecT | BeimonHen
ymeHuu YMEHHUS.
bl BCE 3a/laHus, B | BEHHBIM bl BCE
BCJIEJICTBU
mernn BoinonueH | 3ajaHus, B | IOJTHOM HeJoYeTa | 3a/laHus, B
€ OTKaza
5 MECTO bl BCE MOJIHOM o0Beme, HO | MU, MIOJIHOM
o0yuaro1ir
1 rpyGBIe 3amaHus, | oO0beMe, HO | HEKOTOpbIE | BBIIIOJIHEH | 00beme
erocs ot
OIIABKIL HO HE B HEKOTOpBIE | C bl BCE 6e3
OTBETa .
TIOJTHOM c HEJI0YeTaMH | 3aJlaHUsI B | HEJIOUYETOB
o0BeMme. HeZ04eTaMu MTOJTHOM
o0beme.
OtcytcTB
ne Ilpn Nwmeercs
pragenus | POHCHAN v pivans 1 [Tponemon
. POJEMOHC
matepuan | CTAHAAPTH | ppp [Iponemonc | ctpuposan | [Ipogemon
BIX 3a7a4 TPUPOBAHBI
oM. Habop 5 TPUPOBAHBI | bl HABBIKU | CTPUPOBAH
a30BbIE
Hesosmox | € HaBBIKOB 0a3oBbIe npu TBOPYECKHU
IIPOJIEMOH HABBIKU TPU .
HOCTh JUTSt HaBBIKM MIPU | PEIICHUH | U MOAXOL
CTPUPOBaH PCHICHHH
Habbiku OIICHUTh perieHus perieHnu HECTaHJap | K
e bl 0a30BbIE CTaHIapTHBI
HaJIN4Ke CTaHJapTH CTaHJAPTHBI | THBIX pEIIeHUI0
HaBBIKH. X 3anaqc
HaBBIKOB bIX 33724 C X 3a7a4 0e3 | 3amay 6e3 | HecTaHIap
HEKOTOPBIM
BCICICTBH | [fyremy HEKOTOPHI OImuOO0K U OIMMUOOK U | THBIX
"
€ OTKaza MECTO MU HEJIOYETOB. | HEJAOYETOB | 3a/1ad.
HEJI0UYeTaMU
oOyuarotir rpyGbic HeJo4eTa
erocs oT ommbkn. | MU
OTBETa
IIIkaja oeHKH NPHU MPOMEKYTOYHOM ATTECTALUN
Onenka YpoBeHb NOATOTOBKH
a Bce komneTennuu (4actu KOMIETEHIIHI), Ha pOpMUpPOBaHUE
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 «OTIMYHOY», MPHU ITOM XOTS Obl OJJHA KOMIICTCHLIUS
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
KOMIIETEeHIMsI C()OPMUPOBAHA HA YPOBHE «OYEHb XOPOILIO»

Bce kommereHnuu (4acTh KOMIETEHIMH), 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 (4acTv KOMIETEHIHi), Ha (HOpMUpPOBaHHE
KOTOPBIX HaIlpaBlieHa AMCLUUIUIMHA, CPOPMHUPOBAHBI HA YPOBHE

Y 10BIETBOPUTETILHO
HE HUXE «yIOBJIETBOPUTEIBHO», NMPH 3TOM XOTS OBl OJHA
KOMITCTCHIIHS chopmupoBaHa Ha YpPOBHE
«YJIOBJIETBOPUTEIHHOY
Xotss Obl OJHAa KOMIIETCHIIMS C(HOPMHpPOBaHA HAa YPOBHE
HeynosnerBopureibH bopmnp P
HE o «HEYJOBIICTBOPUTEIBHO», HU OJHA W3 KOMIIETCHIMHA HE
3249TEHO chopMHpOBaHa HA YPOBHE ILJIOXOY»
[1noxo Xotst Obl OonHA KOMITETEHIUS CHOPMUPOBAHA HA YPOBHE

«IIJIOXO»

Kpurepuii onieHuBaHNs 0TBETOB HA THIIOBbIEe KOHTPOJIbHBIE BOIMPOCHI [JIs1 cO0ece10BaAHUA U
BOIIPOCHI K 3a4€eTy

PesynbTarel oTBETA OueHka
CryneHT aan pa3BepHYThI OTBET Ha BCE 3a4TEHO
BOIIPOCBL.
CryneHT OTBETUJI TOJIBKO HA YacTh BOIIPOCOB HE 3a4TEHO
WJIM J1aJ1 HEPA3BEPHYTHINM OTBET HA BCE BOIPOCHI.

Kpurepuii oneHMBaHUS NPAKTHYECKUX 3aJaHMU

PesynbpTarsl paboThl Onenka

Bce mpakTrueckue 3aJaHusl BBIIIOJIHEHHI B 3a4TEHO
MOJTHOM 00beMe U B CpoK. OrmnucaHue Bcex
ATaroB BHITIOTHEHUS 3aJaHU, KO U Pe3yIbTaThl
paboThl MPECTABICHBI MPEMOAABATEINIO.

BrImonHeHb! HE Bce MPaKTUYECKUE 3a1aHUS WU HE 3a4TEHO
BBITIOJIHEHBI HE B MTOJTHOM 00beMe (MpeCTaBICHO
HE MOJIHOE OMHMCAHUE TANOB BHITOJTHEHUS
3aJJaHui, KOoJl paboTaeT HEKOPPEKTHO,
pe3ynbTaThl paboThl HE MPEACTABICHBI
MIpenoaBaTeliio).

IIIkajia OlleHKH Pe3yJIbTATOB TECTHPOBAHUSA
Banabl, % | Ouenka copMHpPOBAHHOCTH

KOMMETEeHIHN

80-100 3a4TEHO




0-79 HE 3a4TEHO

5.2 TunoBbie KOHTPOJIbHbIE 3aJaHUSI MJIU HHbIE MaTepPUAJIbl, He00X0ANUMBIe /IJIl OLlEHKH
pe3yJabTaToB 00y4yeHust

5.2.1. Bompocsl K 3auyeTry mno JMCHUIUIMHe «BBeneHMe B aHanu3 JaHHBIX M HMCKYCCTBEHHBIN
MHTEJUIEKT» JJIsl OleHKHU cpopmupoBaHHOcTH KomnereHunu OITK-4

Bompoc Kon xomnerennuu

1. UT0 Takoe UCKYCCTBEHHBI MHTEIUICKT? OIIK-4
2. Uro Takoe cnaOblii (CHeNMaTN3UPOBAHHBIN WM TIPHUKIIATHON) OIIK-4
VCKYCCTBEHHBIM UHTEIUIEKT?

3 Uto Takoe CUIIbHBIA UCKYCCTBEHHbIN MHTEIUIEKT? OIIK-4
4 Uto Takoe skcnepTHas cuctema’? OIIK-4
5. Uto Takoe MammHHOE 00yueHue? OIIK-4
6. UTto Takoe aHaIu3 JaHHBIX? OIIK-4
7 Uro Takoe 00y4eHHe C yuyuTeneM? OIIK-4
8 Uro Takoe oby4aromnasi BeIOOpKa? OIIK-4
9. Uro Takoe obydeHue 6e3 yuurens? OIIK-4
10. Uro Takoe kiaccupukanus’? OIIK-4
11. Uto Takoe perpeccusi? OIIK-4
12. UTto Takoe Kiactepusaius? OIIK-4
13. Uto Takoe nepapxuyeckas Kjiactepu3anus’? OIIK-4

5.2.2. TunoBble KOHTPOJIbHbIE BONPOCHI /sl coOeceJOBAHMA /UIA OLEHKH C(OPMHUPOBAHHOCTH
komnereHuuu _OIIK-4 (unaukatop komnerenuuu OIIK 4.1)

Ha cobecenoBanuu mpoBepsercsi, Kak CTyI€HT OCBOMJ OCHOBHbIE MOHATUS. OH JOJDKEH yMETh JjaBaThb
pa3BEpPHYTHIN OTBET HA CIEAYIOLINE BOIIPOCHI.

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?

Yro Takoe MammHHOE 00ydeHue?

Yro Takoe aHAIU3 TAaHHLIX?

Yro Takoe oOyueHue ¢ yuurenaem?

© 0o N o g bk wDd =

UYro Takoe oOyuarorias BbIOOpKa?

[EN
©

Uro Takoe oOyueHue 6e3 yuurens?

[EEN
=

Yro takoe kinaccupuranus?

(o]



12. Uro Takoe perpeccus?

13. UTto Takoe Ki1actepusaus?
14, Uro Takoe nepapxudeckas KiacTepu3arus?
15. OcHOBHBIE OMOJMOTEKH W MPOTrPAaMMHBIC CPEJICTBA JIUIS PCIICHHUsS 3a7ad aHajdu3a JaHHBIX U

MalIMHHOTO 00yUeHUSI.

5.2.3. TunoBble NpaKTHYeCKUE 3aJaHUsl ISl OlleHKH cpopmupoBanHocTH KomneTenuuu _OIIK-4

[IpakTuyeckue 3amaHus HANpaBiICHbI Ha (OPMUPOBAHHE W KOHTPOJIb Yy OOYYAIOIIUXCS HWHIUKATOPOB
kommereHimit OITK-4.2, OIIK-4.3. [IpakTudeckue 3aJaHus BBIONHAIOTCA B BUAE Jupyter-HoyTOyka u
MPEJICTaBIseT COOOM JOKYMEHT, COJIEpIKAIUN ONMUCAHWE BCEX JTAlOB BBIMOJIHEHHUS PAOOTHI, KO,
PE3YIIbTAThI U BBIBOJIBI.

1. Dcce “Moe 1r06rMoe MPUIT0KEHHE, UCTIONB3YIOIIEe TEXHOIOTUIO HCKYCCTBEHHOTO MHTEIIEKTA
2. [TpakTuueckoe 3ananue “IIporpamma Ha Python “Yranait uncno”.
a. Hanucats nporpammy, KOTOpast yMeeT UrpaTh ¢ 4EJIOBEKOM B Urpy “VYranai uucio”. Ilporpamma

3arajpiBaeT ciydaiiHo uucio ot 1 go 100. YemoBek nomkeH yragate ero. [lyis 3Toro oH jgenaet
HECKOJIBKO (He Ooiiee 7) MOMBITOK, Ha3bIBasg KaKOE-TO YHCJIO B ATOM Juana3oHe. Ha Kax1ylo MOmBITKY
YeJI0BeKa KOMITBIOTEp TOBOPHT, yraJall YelIOBEK MM HET, U B CIIy4ae, €CIIM YeJOBEK He yrajai, Ooblie
WIM MCHBIIC 3araJaHHOe YHCIIO YMCIlla, Ha3BaHHOTo 4enoBekoM. Hamwmmre Takyro nporpammy. s
BBOJIa MH(POPMAIMH YEJI0OBEKOM Hcnoib3yiite GpyHkiwmio input(). s BeiBona - print().

b. Peanusyiite nporpammy, urpawooilyio B urpy "VYragail umcio", HO 4YEJIOBEK U KOMIIBIOTEP
MEHSIFOTCS POJISIMH.

3. [IpakTnueckoe 3ananue “PazBe1ouyHbIN aHATU3 TaHHBIX .

1. Haiigute nnTepecHble JaHHBIC, C KOTOPHIMHU BBl XOTUTE paboTaTh. PEKOMEHIyMbIe peCcypChI:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenmyercst paboTaTh ¢ TaOJIMYHBIMU JAaHHBIMH B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJO1I0B), HECKOJIBKO THICAY (CTPOK).

2. Onumure, YTO NPEICTABISIIOT W3 ce0s OTU JaHHble, Kakue NpPHU3HAKU, [OYEMY OHHM BaM
WHTEPECHBI.

3. [IpuMmeHnTe K JaHHBIM MOAXOJAIINE METOIbI OUUCTKU (OOPHOBI ¢ BBIOpOCAMH U TPOMYIIIEHHBIMU
3HAYCHHUSIMU) U Buzyanu3anuu. Cuenante BEIBOIBI.

4. CrnenaiiTe BEIBOIBI

4, [IpakTrueckoe 3amxanne “Pemnienne 3aqaun KiracCupUKAIMKN U perpeccun’

a. Jlyis MaHHBIX U3 3aJaHusl 3 OMpelenuTe, KaKol MPHU3HAK BBl OYAETE ONMPEEeNSTh MO OCTaIbHBIM.
Yro 370 32 337aya; KJIacCUPHUKAILMU WIN perpeccun’?

b. [ToaroroBbTe nMaHHBIE (OTMACIITAOMPYHTE KOMWYECTBEHHBIE W OWHApU3YHTE KaTeropuaabHbIC
MIPU3HAKH).

C. Paz6eiiTi BEIOOPKY Ha 00Y4aIOIIYIO U TECTOBYIO.

d. OOyunTe HECKOJbKO METOJOB MAalIMHHOrO o0y4deHHs (He MeHee Tpex, Hampumep, kNN,

RandomForests, MLP). CpaBHHTE KaueCTBO STUX METOJIOB Ha 00YyJaroIIel U TECTOBOI BBIOOPKAX.
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e. CremaiTe BEIBOIEI

S. [IpakTnueckoe 3ananue “Pemenue 3agauun Kiacrepusanuu’”.
a. Jlnist maHHBIX U3 3a1aHus 3 chopMyTHpYyHTe 3a1a4y KIacTepU3aluy.
b. OOyunTe HECKOJIILKO METOIOB KilacTepu3aiuu (He MeHee AByX, Hampumep, k-means, DBSCAN).

OOpbscauTe Baml BeIOOp. CpaBHUTE Pe3yNIbTaThl padOTHI AJITOPUTMOB, a TAK)KE TOJyUYECHHBIC PE3YJIBTATHI C
pe3ylbTaTaMu padOThl METOJ0B OOYUCHHUS C yUUTEIIeM U3 3a/1aHus 4.
C. CremnaiiTe BBIBOIBI

5.2.4. TunoBbIe TECTOBbIE BOMPOCHI /1JIs1 OlleHKH chopmMupoBaHHOCTH KomnieTeHnnu_OITK-4
(uuaukaTop komnerenuun OIIK 4.1)

Bce BOIIPOCHI AJIbTCPHATHUBHLIC

1. YTo Takoe UCKYCCTBEHHbIN UHTEIIEKT?

L] I/ICKYCCTBGHHHﬁ HHTCJUICKT — 3TO IIporpamMmma Ui yCTpOﬁCTBO, HMUTHUPYIOIICC
HUHTCJUICKTYAJIbHBIC CIIOCOOHOCTH YeJIOBEKA.
L] I/ICKYCCTBGHHHﬁ HHTCIJIICKT — 3TO KI/I6ep'MCXaHI/I‘IeCKOC YCTpOﬁCTBO, HAIlOJIOBUHY —

YeJI0BEK, 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.

° VcKycCTBEHHBIH MHTEIIEKT — 3TO UCKYCCTBEHHAsl HEHPOHHAS CETh, CIIOCOOHAsS K 00yUCHHIO
Y CaMOOOYYEHHIO.

2. Yro Takoe cia0dblii HCKYCCTBEHHBIM WHTEIUICKT?

° Cnalblit HICKYCCTBEHHBIM MHTEIIEKT - 3TO MPOrpamMma, YCTPOMCTBO WK MPOrPaMMHO-
anmapaTHBIM KOMIUIEKC, YMEIOIIasi periaTh TOJIbKO HEKOTOPBIN KIIACC MHTEJUIEKTYaIbHbBIX 3a/1a4.
° CnalpbIit HICKYCCTBEHHBIN MHTEJUIEKT - 3TO Kubopr mozaenu ot T-800 mo T-888.

o Cnalblil HICKYCCTBEHHBIN MHTEJUIEKT - 3TO OJJHOCIIOMHAS NCKYCCTBEHHAs] HEUPOHHAS CETh.

3. Yro Takoe CHWJIbHBIA UCKYCCTBEHHbIH HHTEIIEKT?

° CunbHBIA UCKYCCTBEHHBIN MHTEJUIEKT - 3TO IPOrpaMMa, YCTPOHCTBO UIIH MPOTrPaMMHO-
anmnapaTHbIM KOMIUIEKC, 10 CBOMM MHTEJUIEKTYaJIbHBIM CIIOCOOHOCTSIM HU B YEM HE yCTyMarolas
YEJIOBEKY.

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

o CUIIbHBIN UCKYCCTBEHHBIM MHTEJUICKT - 3TO JIF0Oas Tiy0oKast HeMpoHHas CeTh, yMEroIas
pelarth 3aa4u KJIacCU(UKALUN U PETPECCUU.

4. Yto Takoe dKcrnepTHas cucreMa’?

° DKcIepTHas CHCTEMa - 9TO MPOrpaMMHasi CHCTEMa ITO3BOJISIONIAs peliaTh 3a/1a9n
HCKYCCTBEHHOT'O MHTEIIEKTa C IIOMOIIBIO MPaBUII, CHOPMYIUPOBAHHBIX IKCIIEPTOM, COCTABIISIOIINX
0a3y 3HaHUN O MPEIMETHOM 00JIacTH.

o DKcrepTHas CHCTEMa - 3TO KOJUIEKTHB DKCIIEPTOB B IAHHOW MPEAMETHON 0011acTH,
pelIaoIIMX UHTEJUIEKTYaJIbHbIC 3a0a4H.
o DKCIepTHas CUCTEMA - 3TO UCKYCCTBEHHAsi MHOTOCJIONHAsA HEMPOHHAS CETh.

5. Yro Takoe MammHHOE 00ydeHUE?
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° MaiuHHOe 00y4eHue - 3TO MOAXO0] B MICKYCCTBEHHOM MHTEJUIEKTE, OCHOBAaHHBIN Ha
IIOCTPOEHUH MOJIENEH (PEIaOLIUX TPaBUII) IO JaHHBIM.

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

6. Yro Takoe aHAIU3 JaHHBIX?

° AHanu3 JaHHBIX - 3TO U3BJICYECHHE 3aKOHOMEPHOCTEH 1 3HAHUI U3 JaHHBIX.

° AHanm3 JaHHBIX - 3TO MOAXO] B MAITMHHOM 00y4€HHH, OCHOBAHHBIH HA HCIOJIb30BaHUN
rITyOOKMX HEMPOHHBIX CETEH.

° AHanm3 JaHHBIX - 3TO U3BJICYCHNE 3aKOHOMEPHOCTEH ¢ TOMOIIBIO 3HAHUH,

c(OpMYyIUPOBAHHBIX FKCIIEPTOM.

7. UYto Takoe oOydJarorias BeIOopka?

° OO6yuatoias BEIOOpKa - 3T0 Ha0Op 00BEKTOB (BXO0B) C U3BECTHBIM JIJISl KAKIOTO 00BEKTa
3HAYCHUEM OTBETa (BBIXOJIa, METKH, I[EJIEBOM MEPEMEHHOM ).

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

° OO6yuaromias BHIOOpKaA - 3T0 HA00p 0OBEKTOB, KOTOPBIE YEIOBEK yAasieT U3 6a3bl JaHHBIX
11 3 HEeKTUBHOTO 00Y4EHHUS.

8. Uro Ttakoe oOyueHHe ¢ yuurenem?

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

° OOyueHnue ¢ yuuTeseM - 3TO PEelICHHE 3a1a4 C MOMOIIBI0 HHTEIUIEKTYaIbHOTO MTOMOIIIHUKA.
° OOyuenue ¢ yuuTeseM - 3TO 3aJa4a pa30OMeHHs JaHHBIX HA TPYIIIBI MOXOXKKX JAPYT HA Ipyra
00OBEKTOB.

9. Yro takoe oOyueHue 6e3 yuurens?

° OO0yuenue 6e3 yuuTels - 3TO yCTaHOBJIEHUE CTPYKTYPHBIX CBOMCTB HaOOpa 0OBEKTOB.

° OOyuenue 6e3 yuurens - 3T0 00yueHHue yeloBeKka Uil poOoTa MMOJIe3HbIM HaBbIKaM 0e3
UHTEJUIEKTYaJIbHBIX TOMOIIHUKOB.

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

10. Yro Takoe knaccudpukanus?

° Knaccudukanus - 370 3a1a4a 00yueHHs ¢ yuuTeaeM, B KOTOPOM OTBET - 3TO HOMEp KJiacca.
° Knaccudukanus - 3T0 3a/1a4a onpeeeHus Mo JaHHBIM YHACIOBBIX 3HAYCHHIA.
° Knaccudukanus - 310 3a1a4a 00yueHus 0e3 yuuressi, B KOTOpoil He0OX0UMO pa3OouTh

JAHHBIC HA I'PYIIIBLI TOXOXKUX 00BEKTOB.

11. Yro takoe perpeccus?

° Perpeccus - 3T0 3a1a4a 00y4eHUs C yauTeraeM, B KOTOPOI OTBETHI IPUHUMAIOT
KOJIMYECTBEHHBIC (UUCIIOBBIC) 3HAUCHUSI.

° Perpeccus - 9T0 3a1a4a, B KOTOpOi HEOOXOAMMO Pa3OUTh MHOKECTBO OOBEKTOB Ha TPYIIITHI
MOXO0KHX JIPYT Ha pyra 0ObEKTOB.

° Perpeccus - 5T0 3a1aya 00yueHus C yuuTesaeM, B KOTOPOil HEOOXOAUMO OIPEIETUTh 110
JaHHBIM HOMCED KJ1acca.

12. Yro Takoe kiactepusaius?
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° Kuacrepuzamus - 310 3ama4a o0yueHus 0e3 yduTessi, B KOTOPO HEOOX0IMMO pa3ouTh
JaHHBIE Ha TPYIIIBI TOX0XKUX OOBEKTOB.

° Knacrepuszanus - 310 3a1a4a 00y4eHUs ¢ yUUTEIeM, B KOTOPOil HEOOXOAMMO ONPEAETUTh 110
JaHHBIM HOMEp KJ1acca.
° Krnacrtepusanus - 310 3aa4a 00y4eHus ¢ y4UTeNIEM, B KOTOPOH OTBETHI IPUHUMAIOT

KOJIMYCCTBCHHBIC 3HAUCHU .

13. Yro Takoe mepapxuyeckas Kiactepusanus?

° Hepapxuueckas kiactepusanus - 3To 3aja4ya 00yueHus 0e3 yuuTelisd, B KOTOpoil He00X0IuMo
MIOCTPOUTH UEPAPXUIO0 OOBEKTOB, B KOTOPOW BEPIIMHE COOTBETCTBYET «KJIACTEP», COIEPKAIINI BCE
00BEKTHI, U Ha KAXK0M YPOBHE KayKIbIi Ki1acTep pa30uBaeTcs Ha JBa UM 0oJiee MOIKIaCTEPOB.

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

HepapXUU HEUPOHHBIX CETEM.

Caenywouiue BONpockl MPeanoiarailoT BBO YMcJa.
OTtBeT cneayer 3anucaTh B CKOOKaX.

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

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

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

15. Bec neteii B rpymie 1eTCKOro cajia 3a4aeTcsl 3HaueHUsAMH (B Kr):

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

° Berurciure cpemnee ()
2
° Bhruncinte HeCMEIIEHHYIO OLIEHKY aucrepcun S° ()
® Ha ocuose HeCMeHIeHHOﬁ OLCHKU AUCIICPCHUU BBIYUCIIMTEC OLICHKY CPEAHCKBAAPATHICCKOI'O

OTKJIOHEHUS S ()

16. Ha tectoBoii BeIOOpKe, coaepsxarieit 2000 n3obpaxeHnit KOTUKOB 1 cobauek (950 KOoTUKOB,
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 ()

OtBer OKpYTJIUTC 00 3 MpaBUJIbHBIX I_II/I(bp IIOCJIe JECATUYHON TOUKH.
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6. YueOHO-MeTOAUYeCKOe U MH(OPMAIIUOHHOE 00ecredyeHue U CIUTIITUHbI

a) OCHOBHasI JIUTEpaTypa:
1. Cwmonun, /1. B. BBeneHne B UCKYCCTBEHHBIN MHTEIUICKT: KOHCIICKT JIEKIIUH: yuyeOHOe mocobue
/ . B. CmonuH. — 2-¢ u3n., nepepad. — Mocksa: DUZMATIIUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TekcT: 21eKTpOHHBIH // JIaHb: 3JEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (aara obparuenus: 20.05.2022). — Pexxum
JOCTYIIA: JIJIsl aBTOPHU3. TI0JIb30BATEIICH.

2. Boponwuna, B. B. Teopus u npakTika ManmmHHOro o0ydeHus: yueonoe nocooue / B. B.
Boponnna. — YabstHoBck: Yl TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — TekcrT:
ANIeKTpOHHBIH // JlaHb: anekTponHO-0ubnmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/165053 (mata oopamienus: 23.05.2022). — Pexum goctyna: st
aBTOPU3. II0JI30BATEIICH.

0) JOMOIHUTENbHAS TUTEpaTypa:

1. bacamun I1./1., be3spyk K.B., Panaecea M.B. Mozenu 1 MeTobl HHTEIUIEKTYalbHON
MOJIEP>KKH MTPOIIECCOB MPHUHSTHS peleHnii: Yuebnoe nmocoodue. — Hwknuit Hosropo:
Hwuxeropoackuii rocynusepcutet, 2018. — 129 c. ®ony 00pa3zoBaTeNbHbIX 3JIEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL.: http://www.unn.ru/books/resources.html — goctyn

CBOOOHBIN.

B) mporpamMmHoe obecriedenne u HTepHeT-pecypChI:

1. Python: https://www.python.org/

2. Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/

3. Google colaboratory colab.research.google.com

7. MarepuanbHO-TeXHHYECKOe o0ecnedeHne A CHUIIIMHbI

[ToMemieHnust mpencTaBisAloT COOOH ydeOHble ayIUTOPUM JJs TPOBEICHUS Y4YeOHBIX 3aHATH,
IPEJYCMOTPEHHBIX MPOrpaMMoi  (JIEKLIMOHHOTO — THIIA), OCHAIIEHHble OOOpYJOBAaHUEM H
TEXHUYECKUMHU CPEJICTBAMU O0yUEHHUSI.

[TomereHust i caMOCTOATEIBHONM pabOThl O0YJAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C
BO3MOKHOCTBIO TOJKIOUeHUsI K cetu «HTepHeT» M oOecnedeHsl JOCTYNOM B SJIEKTPOHHYIO
MH(OPMALIMOHHO-00pa30BaTENbHYIO CPEY.

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

CocraBurens: H.IO. 3o0m0Thix
3asenyroumii kadeapo ATZIM: H.1O. 3omoteix

[Iporpamma onoOpeHa Ha 3acelaHUUd METOJUYECKOW KOMHCCHMM  HMHCTUTYTa WH(OPMalMOHHBIX
TEXHOJIOTHH, MaTeMaTHKH U MexaHuku oT 01 nexaOps 2021 roxa, mporokomn Ne 2.
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