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1. Mecto nucnuminnabl B crpykrype OITOII

Bapu
aHTAa

MecTo IMCHUNIMHBI B y4€0HOM
iaHe o0pa3oBaTebHOI

NMPOrpaMMbl

CranaapTHBI TEKCT AJ151 AaBTOMATHYECKOT0
3anoJiHeHus1 B KOHcTpykTOope PII{

3 OT/I. dakyabTaTUBBI

B OOIl wnampaBieHus

Jucuunnuna DT/ 4Bsedenue 6 anaiuz OAHHBIX U
UCKYCCMEEHHbIIL UHmeleKm SBISeTCs (PaKyaIbTaTHBOM
MOJITOTOBKH

IlpukjagHasi MAaTeMaTHKA M HHPOpMATHKA

01.03.02

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

®opmupyembie | [lmanupyembie pe3yjbTaThbl 00yUeHHS MO0 JUCHUILIIHMHE
KOMIIeTeHIIUH | (MOYJII0), B COOTBETCTBUM C MHAMKATOPOM JOCTHKEHUSI
(xon, KOMIIETEHIIM U Haumenosan
COJIepKaHue HNuauxkarop ne
OI[€HOYHOI0
KOMITETCHITIH ) AOCTHIKEHH S P
€3yJIbTAThl 00y4eHUs
KOMIETEeHI[UH y y cpeacTBa
MO JUCHUILTUHE
(xon1, coepKaHue
WHJMKATOpa)
YK-1. Cnocoben | YK-1.1. Yertko | 3HaeT coBpeMeHHbIe nH(popmannonHsie | CobecenoBaHu
OCYIIECTBIISATh | OMHCHIBAET COCTaB M | TEXHOJIOTHH U KIIACCH(PUKAITUIO e
TIOHCK, CTPYKTYpY MPOrPaMMHBIX CPE/ICTB U BO3MOXKHOCTH | . .
KPUTHYCCKHA | TpeOyeMbIX MaHHBIX | KX IPUMEHEHUS IS PeIICHUS
aHaJIU3 U CUHTE3 | U uHbopMaIuy, | MPaKTUYECKUX 3a/1a4, B TOM YUCIIE
uH(popMaIMK, | rPaMOTHO peaju3yeT | OTEYECTBEHHOTO IPOU3BOACTBA MPU
MIPUMEHSITh MpoLIecChl UX cOopa, | pelIeHn: 3a1a4 MpodecCHOHaTbHON
CUCTEMHBII o0paboTku U | IEATEIbHOCTH.
MOJXOJT ISt WHTEpPIPETAIHH.
JXOL T pliperan YMeeT pemarh MpakTHUYECKHUE 3a/1a4H C
pelieHus VYK-1.2. T'pamotHO,
MTOMOIIIBIO COBPEMEHHBIX
MOCTABIEHHBIX | JIOTUYHO, .
MH(OPMALIMOHHBIX TEXHOJIOTUH U
3a1a4y apryMEHTHPOBAHO
KJIacCU(PUKAIMK POTPAMMHBIX CPEJICTB.
dopmupyer
COOCTBEHHBIE NmeeT mpakTUYECKUii OMBIT MPUMEHEHHS
CYXXIEHUA u | COBPEMCHHBIX I/IH(l)OpMaHI/IOHHBIX
OLIEHKH. TEXHOJIOTHI U KiaccupuKaluu

MPOrPaMMHBIX CPEJCTB AJISl PELICHUS
IIPAKTUYECKUX 3a7a4, B TOM YHUCIIE
OTEUYECTBEHHOI'O ITPOU3BO/ICTBA MPHU
peleHnHt 3aa4d Npo(ecCHOHANBHOM
JeSITEIbHOCTH.




VYK-1.3. Ortnuuaer
(hakTel OT MHEHWH,
HHTEpIIpEeTalui,
OLIGHOK ¥ T.J. B
paccyXIeHHsIX
JIPYTUX Y4YaCTHUKOB
JeSITeTbHOCTH.

3HaeT MOopsAJ0K IOMCKA U aHAJIn3a
TEXHHUYECKOH TOKYMEHTALH T10
UCTIOJIb30BAHUIO TIPOTPAMMHOTO
Cpe/CTBa, BBIOOPA M UCIIOJIB30BAHUS
HEOO0XOAUMBIX (PYHKIUI MPOrpaMMHBIX
CPE/ICTB [UIsl peIIeHHs] KOHKPETHOU
3aJaui.

YMeer HaxOoIUTh U AaHAJIM3UPOBATH
TEXHUYECKYIO TOKYMEHTAIUIO 110
MCII0JIb30BAaHUIO POrPAMMHOTO
CpEICTBA, BBIOUPATH U UCTIOIB30BATh
HeoO0XouMbIe (DYHKIIUU TIPOrPaMMHBIX
CPEJICTB JJIsl PEIICHUS] KOHKPETHOM
3a1auu

HMeer npakTUYECKUi OIBIT IIOMCKA U
aHaJIM3a TEXHUYECKON JOKYMEHTALUHU 110
HCIIOJIb30BAHUIO IIPOIPAMMHOIO
CpeZCTBa, BBIOOPA U MCII0JIb30BAHUS
HEOO0XOAUMBIX (DYHKIIMH TPOrpaMMHBIX
CPENCTB IS PELICHNUS] KOHKPETHOM
3a1a4u

IIpaxTueckoe
3aJaHue

YK-1.4.
ApryMeHTHUPOBaHHO
U JIOTUYHO
IIPEICTABISET CBOIO
TOUYKY 3pEHUS
IIOCPEACTBOM U Ha
OCHOBE CICTEMHOTI'O
ONMCaHUsA

3HaeT coBpeMeHHbIe HH()OPMaLMOHHbIE
TEXHOJIOTHH U IIPOrPAMMHBIE CPE/ICTBA,
B TOM YHCII€ OT€YECTBEHHOIO
IIPOM3BOJICTBA, IIPU PELICHUH 3a/1a4
poecCHOHANBEHOM e TENIbHOCTH

YMeeT npuMEHSTh COBPEMEHHEBIE
MH(GOPMALIMOHHbIE TEXHOJIOTHH U
POTPaMMHBIE CPEACTBA, B TOM YHUCIIE
OTEYECTBEHHOT'O MPOU3BOJICTBA, IIPU
peleHnn 3a1a4 npopecCuoHaIbHON
JeSITeIbHOCTH

HmMeer npakTUYECKUI ONBIT IPUMEHEHUS
COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI U MPOrPaMMHBIX CPEJICTB, B
TOM YHCJIE OT€YECTBEHHOTO
IIPOU3BOJICTBA, IIPU PELICHUH 3a/1a4

PO eCCHOHAIBHON e TENHHOCTH

[IpakTryeckoe
3a/1aHue

3. CTpyKTypa u coepxaHHue IUCUUILIHHBI

3.1. TpynoeMKOCTb JUCHUNJIMHBI

Ounas popma 00yueHus

O0umas Tpy10eMKOCTh

1 3ET

Yacos 1o yyeOHOMY IIaHY

36

B TOM YHCJIC




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

camMocTosiTe/IbHAas pabora 19

[IpomexyTouHasi aTTeCTALMSA — 324eT

3.2. Conepxxanue TMCUUNINHBI

B toMm uncne
KonrakTHas padora (padora Bo | Cam
B3aMMO/IeliCTBUM C 0CcTO
npenojaaBaresieM), yachl. 13 HUX | ATes
bHasA
Bcero pado
HaumeHoBaHMe M KpaTKoe coJepKaHue 3auar | 3auar Ta
(uacel) | 3ausTHs
pa3aesioB M TeM M CHUIITHHBI ust ust 00y4
JIEKIUOHH Bceer
ceMHH | jadop amoul
oro 0
apCcKo | aTOpH eroc
THIIA
ro oro s,
TUNA | 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. OnucarenbHas CTATUCTUKA U PA3BEIOYHbBIN 2 5 4
aHAJIN3 JaHHBIX
4. 3apaun Ki1accu(UKAMKU U PETPECCUU 2 2 4
5. 3ajgaun 00ydyeHus1 O€3 yuuTens 2 2 4
Hroro 36 8 8 20

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

NPUMEHEHHUsSI COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTMHA, B TOM YHCIIE OTEYECTBEHHOIO
MIPOM3BO/JICTBA, NPU PEUICHUH 3a/1a4 MPOPECCUOHANIBHON AESITEIbHOCTH.

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

[TpomerxyTouHas arTecTalus IPOXOIUT B TPAIUIIMOHHOHN popme (3auer).
4. YueOHO-MeTOANYeCKOe o0ecneYeHrne CaMOCTOAATeIbHOI padoThl 00y4aromuxcst

CamocrosiTennpHas paboTa CTyACHTa NMPU W3YYECHUW AUCIUIUIMHBI «BBeleHne B aHAINW3 JTaHHBIX U
HWCKYCCTBEHHBI HWHTEIJIEKT» BKIIIOYAET BBINOJHEHUE MPAKTUYECKUX 3aJaHUM TOJ KOHTPOJIEM
MPEINOJABATENS U IOATOTOBKY K 3a4ETYy.

4




KOHTpOJ’IBHBIG U TECTOBBIC BOIIPOCHI, MPAKTHYCCKUC 3adaHUA OJId NPOBCACHHUA TCKYIIECTO KOHTPOJA U
HpOMe)ICYTOqHOﬁ aTTeCTalluy 110 UTOraM OCBOCHUSA NJUCHUIIIMHBI IPHUBCACHLI B II. 5.2.

S. @DoH/I OLIEHOYHBIX CPEJICTB /ISl IPOMEKYTOYHOI aATTECTAIMH 10 TUCHHILTHHE (MOTYJIIO),
BKJIFOYAFO LU
5.1. Onucanue MIKaJI ONEHUBAHUA Pe3y/IbTATOB 00y4YeHHS 10 JUCHHILIMHE
YpoBeHsn IIIxaja oueHuBaHUA CHOPMHPOBAHHOCTH KOMIIETECHIIUH
copmupo
HEyJI0BJIe | YIOBJICTB
BaHHOCTH Y y OYeHb NMPeBOCX0
IIOXO TBOPHUTEJ | OPUTEJbH X0pOo1IOo OTJIMYHO
KOMIICTCHII p p p X0po1Io THO
_— bHO 0
(MHAMKATO
pa
AOCTH/KEHH
q He 3a4reno 3auTeHo
KOMIIeTEeHI]
uit)
OtcytcTB
ve 3HaAHUHI
TEeopeTHye v Vposets
OBEHb .
cKoro Yposens | Munuman P . 3HAaHUU B YpoBeHb
MaTepHana . 3HaHWH B . YpoBeHb
3HAHUU BHO o0Beme, 3HAaHUU B .
o0BeEME, 3HaHUH B
HUKE JOTyCTUM COOTBETCTB | oObeme,
. COOTBETCTB o0beme,
MUHUMAaJb | BIi IOLLEM COOTBETCT
Hesosmox yIOILEeM Y IpEeBbIIIA
HBIX OBEHb Iporpamme | BYIOILEM
3 HOCTb P . IIporpaMMme POTP Y IOLLEM
SHaHWA TpeOOBaHU | 3HAHUIL. IIOATOTOBKH | MPOTrpaMM
OLICHUTD - 1 MIOATOTOBKH i porpaMm
. 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
OTBETa




[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€ | YMEHHUSI. OCHOBHBIE YMEHU, bl BCE
YMEHUSI. Pemenst YMEHUSI. peuIeHsl OCHOBHBIE
HBIX BIX 3a1a4
. Pemrenbr BCE Pemrensr BCE YMEHU,
YMEHUH.
He TUIIOBBIE | OCHOBHBIE BCE OCHOBHBIE | PEIICHbI
HeBo3moxk | ponemon
3a/1a4yu ¢ 3a/1a4u ¢ OCHOBHBIE 3a/1a4u ¢ BCE
HOCTh
CTPHPOBAH | yorpyGhiM | HErpyOBIMH | 3a7adH. OTJIETIbHBI | OCHOBHBIE
OIICHUTh
YmeHust bl u omunbkamu. | Bemonnen | mu 3aJa4H.
HaJIn4Ke
. OCHOBHBIC | (/1116 kamu | BoimosniHen | bl Bce HecyuiecT | BeimonHen
ymeHuu YMEHHUS.
bl BCE 3a/1aHUs, B | BEHHBIM bl BCE
BCJIECJICTBU
Nmemn BeinonneH | 3a1aHus, B | MOJIHOM HeJo4YeTa | 3aJaHus, B
€ OTKaza
5 MECTO bl BCE MIOJIHOM o0Beme, HO | MU, MTOJIHOM
00yyaro1
1 rpyGbie 3amaHus, | oO0beMe, HO | HEKOTOpbIE | BBIIIOJIHEH | 00beme
erocs oT
OIINGKH HO HE B HEKOTOpbIE | C bl BCE 6e3
OTBETa .
TIOJTHOM c HEJI0YeTaMH | 3aJlaHUs B | HEJIOUYETOB
o0BeMme. HeZ04eTaMu MTOJTHOM
o0beme.
OtcytcTB
ne Ilpn Nwmeercs
pragenus | POHICHAN |y pivans 1 [Tponemon
. pPOJIEMOHC
matepuan | CTAHAAPTH | ppp [Iponemonc | crpuposan | [Ipogemon
BIX 3aJ1a4 TPUPOBAHBI
oM. Habop 5 TPUPOBAHBI | bl HABBIKU | CTPUPOBAH
a30BbIE
Hesosmox | HC€ HaBBIKOB 0a3oBbIe npu TBOPYECKHU
IIPOEMOH HaBBIKH MpU .
HOCTh JUTSt HAaBBIKM MIPU | PEIICHUH | U MMOAXOL
CTPUPOBaH PCHICHHH
Habbiku OIICHUTh perieHus perieHnu HECTaHJap | K
e bl 0a30BbIE CTaHIapTHBI
HaJIN4Ke CTaHJapTH CTaHJAPTHBI | THBIX PEIIeHUIO
HaBBIKH. X 3anaqc
HaBBIKOB bIX 33724 C X 3a7a4 O0e3 | 3amay 6e3 | HecTaHzap
HEKOTOPBIM
BCICICTBH | [fyrammy HEKOTOPHI OImuOO0K U OIMMUOOK U | THBIX
u
€ OTKaza MECTO MU HEJOYETOB. | HEJOYETOB | 3ajad.
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 (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 KOMIETEHIMH), Ha (HOpMUpOBaHHE
KOTOPBIX HaIlpaBjieHa AUCLUUILUIMHA, CPOPMHUPOBAHBI HA YPOBHE

Y 10BIETBOPUTETILHO
HE HUXE «yIOBJIETBOPUTEIBHO», NMPH 3TOM XOTS OBl OJHA
KOMITCTCHITHS chopmupoBaHa Ha ypOBHE
«YJIOBJIETBOPUTEIHHOY
Xotss Obl OJHAa KOMIIETCHIIMS C(HOPMHpPOBaHA HAa YPOBHE
HeynosnerBopureibH bopmnp P
HE o «HEYJIOBIICTBOPUTEIBHO», HH OJHA W3 KOMIICTCHIUH HE
3a4TEHO chopMHpOBaHa HA YPOBHE ILJIOXOY»
[1noxo Xotst Obl OonHA KOMITETEHIUS CHOPMUPOBAHA HA YPOBHE

«IIJIOXO»

Kpurepuii onieHuBaHNs 0TBETOB HA THIIOBbIEe KOHTPOJIbHBIE BOIPOCHI JIs1 cOOece10BaAHUA U
BOIIPOCHI K 3a4€eTy

PesynbTarel oTBETA OueHka
CryaeHT man pa3BepHYTHI OTBET Ha BCE 3a4TEHO
BOIIPOCHI.
CTyaeHT OTBETHII TOJIBKO Ha YacTh BOIIPOCOB HE 3a4TEHO
WJIM J1aJ1 HEPa3BEPHYTHINM OTBET HA BCE BOIPOCHL.

Kpurepuii oneHMBaHUS NPAKTHYECKUX 3aJaHMU

PesynbpTarsl paboThl Onenka

Bce mpakTudeckue 3a1aHusl BBIMIOTHEHHI 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 TAIOB BHITOJHEHHS
3aJJaHni, KoJI paboTaeT HEKOPPEKTHO,
pe3ynbTaThl paboThl HE MPEACTABICHBI
MIpernoaBaTeliio).

IIIkajia OlleHKH Pe3yJIbTATOB TECTHPOBAHUSA
Banabl, % | Ouenka copMHpPOBAHHOCTH

KOMMETEeHIHN

80-100 3a4TEHO




0-79 HE 3a4TEHO

5.2. [unmoBbie KOHTPOJIbHbIE 3aJJaHus UJIN HHbIC MaTepHaJIbl HCOﬁXOI{I/IMbIe AJIF OLICHKH
’
pe3yJbTaToB Oﬁy‘IEHI/Iﬂ

5.2.1. Bompocsl K 3auyeTry mno JMCHUIUIMHe «BBeneHMe B aHanu3 JaHHBIX M HMCKYCCTBEHHBIN
MHTEJUIEKT» JAJIsl OeHKHU c(popMHpPOBaHHOCTH KommeTeHunn YK-1

Bompoc Kon xomnerennuu

1. UTo Takoe NCKYCCTBEHHBIN MHTEIIEKT? YK-1
2. Uro Takoe cnabblii (crenuamn3upoBaHHBIN win mpukiagHoi) | YK-1
VCKYCCTBEHHBIN UHTEIIEKT?

3 Uto Takoe CUIIbHBIM UCKYCCTBEHHbBI MHTEIUICKT? YK-1
4 UTto Takoe sKcrepTHas cucrema? YK-1
5 Urto Takoe MalmuHHOe 00y4yeHue? YK-1
6. Urto Takoe aHaau3 JaHHBIX? YK-1
7 Uro Takoe 0O0y4eHHe ¢ yauTenem? YK-1
8 Uro Takoe oby4aromasi BIOOpKa? YK-1
9. Uro Takoe oOydeHue 6e3 yaurens? YK-1
10. Urto Takoe Kiaccuukamms? YK-1
11. Urto Takoe perpeccusi? YK-1
12. Uto Takoe kiactepusamus’? YK-1
13. Uto Takoe nepapxuyeckas KiacTepusamus? YK-1

5.2.2. TunoBble KOHTPOJIbHbIE BOMPOCHI AJs col0eceOBaHUs /sl OLEHKH CPOPMHPOBAHHOCTH
komnereHuu _YK-1 (unaukarop komnerenuuu yK 1.1)

Ha coOecenoBanuu mpoepsieTcsl, Kak CTYyJE€HT OCBOMJI OCHOBHbIE MOHATHSA. OH JOJKEH yMETh JaBaTh
pa3BEpPHYTHIN OTBET HA CIEAYIOLINE BOIIPOCHI.

Yo Takoe NCKYCCTBEHHBIN UHTEIUIEKT?

Uro Takoe cialblii (Creuatnu3upoOBaHHBIA WIH MIPUKIAIHON ) UCKYCCTBEHHBIH UHTEIICKT?
UTO Takoe CUIIbHBII UCKYCCTBEHHBIN UHTEIIEKT?

Urto Takoe rirybokoe o0yuenue?

Urto Takoe 3KcrnepTHas cucrema?

Urto Takoe MammHHOE 00yUeHHe?

Yro Takoe aHaJINn3 JaHHBIX?

Yro Takoe oOyueHue ¢ yuurenaem?

© © N o g > D E

Urto Takoe oOyuaromias BeIOOpKa?

[EEN
©

UYro takoe oOyueHue 6e3 yuurens?

[EY
=

Urto Takoe kimaccudukamnms?



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 NpaKTHYeCKUE 32JaHUs VIS OlleHKH chopMupoBaHHOCTH KoMneTeHun _YK-1

[IpakTuyeckue 3anaHus HANpPaBICHbI Ha (OPMUPOBAHHE W KOHTPOJIb Yy OOYYAIOIIUXCS HWHIUKATOPOB
komrereHmin YK-1.2, VK-1.3. [Ipaktudeckue 3amaHus BBIOTHSIOTCA B Buae Jupyter-HoyTOyka u
MPEJICTaBIsIeT COOOW JOKYMEHT, COJIEpIKAIUi ONMUCAaHWE BCEX JTAlOB BBIMOJIHEHHUS PAOOTHI, KO,
PE3YIBTAThI U BBHIBOJIBL.

1. Occe “Moe nro6ruMoe MPUIT0KEHHUE, UCTIONB3YIOIIEE TEXHOJIOTHIO UCKYCCTBEHHOT'O UHTEIIIEKTa”
2. [TpakTuueckoe 3ananue “IIporpamma Ha Python “Yranait uncno”.
a. Hanucats nporpammy, KOTOpast yMeeT UrpaTh ¢ 4EJIOBEKOM B Urpy “VYranai uucio”. Ilporpamma

3arajpiBaeT ciydaiiHo umcio ot 1 go 100. YemoBek noimkeH yragate ero. [l 3Toro oH jgemaer
HECKOJIBKO (He Ooiiee 7) MOMBITOK, HAa3bIBasg KAKOE-TO YKCJIO B 3TOM Juana3oHe. Ha Kaayro MOIBITKY
YeJI0BeKa KOMITBIOTEpP TOBOPHT, yraJall YelIOBEK MM HET, U B CIIy4ae, €CIIM YeJIOBEK He yrajai, Oonblie
WIM MCHBIIC 3araJaHHOe YHCIIO YMCIlla, Ha3BaHHOTO 4enoBekoM. Hamwmmre Takyro nporpammy. s
BBOJIa MH(POPMAIMH YETI0OBEKOM Hcnonb3yiite GyHkiwmio input(). s BeiBona - print().

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

3. [IpakTrueckoe 3ananue “Pa3Be10YHBIN aHATU3 TaHHBIX .

1. Haiigute nnTepecHble JaHHBIE, C KOTOPHIMU BBl XOTUTE padoTaTh. PeKOMeHTyMble pecypehl:
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 NPEICTABISIIOT M3 ce0s 3TU JaHHble, KaKhe IpHU3HAKW, MOYEMY OHHU Bam
UHTEPECHBI.

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

4. CrnenaiiTe BEIBOIBI

4. [IpakTrueckoe 3ananue “Pemenne 3agaun KiaccupuKaIy U perpeccun’

a. Jlis maHHBIX U3 3aJaHus 3 OmpelenuTe, KaKoW MpHU3HAK Bbl OYAETe ONMPENeNsTh MO OCTaIbHBIM.
Yro 3T0 32 3a7aya; KJIaCCU(PHUKAIIMU WIN perpeccun’?

b. [ToarotoBbTe MaHHBIE (OTMACIITAOMPYHTE KOMWYECTBEHHBIE W OWHAPHU3YHTE KaTeropualbHbBIC
MIPU3HAKH).

C. Paz6eiiTu BEIOOPKY Ha 00Y4aIOIIYIO U TECTOBYIO.

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

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

o5. [IpakTnueckoe 3ananue “Pemenue 3axaun Kaacrepusanuu’”.
a. Jlnist maHHBIX U3 3a1aHus 3 chopMyTHpYyHTe 3a1a4y KIacTepU3aluy.
b. OOyunTe HECKOJIILKO METOIOB KilacTepu3aiuu (He MeHee AByX, Hampumep, k-means, DBSCAN).

OO®bscHuTe Bail BeIOOp. CpaBHUTE pe3yNIbTaThl pa0OThI AJITOPUTMOB, a TAKXKE MOJTYICHHBIC PE3Yy/IbTaThl C
pe3ylbTaTaMu padOThl METOJ0B OOYUCHHUS C yUUTEIIeM U3 3a/1aHus 4.
C. CremnaiiTe BBIBOIBI

5.2.4. TunoBbIe TECTOBbIE BOMPOCHI /1151 OLeHKH cPOpMHUPOBAHHOCTH KomMneTeHuu _YK-1
(muaukarop kommereHuun YK 1.1)

Bce BOIIPOCHI AJIbTCPHATUBHLIC

1. Yto Takoe UCKYCCTBEHHBIN UHTEIIEKT?

L4 I/ICKYCCTBGHHHﬁ HHTCJUICKT — 3TO IIporpamMmma Ui yCTpOﬁCTBO, HMUTHUPYIOIICC
HUHTCJUICKTYAJIbHBIC CIIOCOOHOCTH YeJIOBEKA.
L4 I/ICKYCCTBGHHHﬁ HHTCIJIICKT — 3TO KI/I6ep'MCXaHI/I‘IeCKOC YCTpOﬁCTBO, HAIlOJIOBUHY —

YeJIOBEK, HAIOJIOBUHY — MaruHa. [log HuM — 0oeBoe 1maccu U3 TUIepeIuiaBa, yrpasisieMoe
MHUKPOIPOIIECCOPOM, TIOTHOCTBIO OPOHHPOBAHHOE, OYEHBb IIpouHoe. Ho cHapyxu — xuBast
YeJIoBeuecKast TKaHb: IUIOTh, KOXKa, BOJIOCHI, KPOBb, BEIPAIIICHHBIE I KHOOPTOB.

L HcKyCcCTBEHHBIH MHTEIIEKT — 3TO UCKYCCTBEHHAsl HEHPOHHAS CETh, CIIOCOOHAs K 00y4EHUIO
U CaMOOOYYEHHIO.

2. Yro Takoe cnabblit HCKYCCTBEHHBIH HHTEIUICKT?

° Cnalpblit HICKYCCTBEHHBIM MHTEIIEKT - 3TO MPOrpamMma, YCTPOMCTBO WK MPOrPaMMHO-
anmnapaTHBIM KOMIUIEKC, YMEIOIIasi peiiaTh TOJIbKO HEKOTOPBIN KIIACC MHTEJUIEKTYaIbHbBIX 3a/1a4.
° Cnalpblit HICKYCCTBEHHBIN MHTEJUIEKT - 3TO Kubopr mozaenu ot T-800 no T-888.

° Cnalblil HICKYCCTBEHHBIN MHTEIUIEKT - 3TO OJJHOCIIOMHAs NCKYCCTBEHHAs! HEUPOHHAS CETh.

3. UYro Takoe CHIbHBII HCKYCCTBEHHBIH HHTEIICKT?

L CunpHBIA UCKYCCTBEHHBIN MHTEJUIEKT - 3TO IPOrpaMMa, YCTPOHCTBO UM MPOTrPaMMHO-
anmnapaTHbIM KOMIUIEKC, 10 CBOUM MHTEIJIEKTYaJIbHBIM CIIOCOOHOCTSIM HU B YEM HE yCTYyHaroIiast
YEJIOBEKY.

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

o CUIIbHBIN UCKYCCTBEHHBIM MHTEJUICKT - 9TO JIF0Oas ry0oKast HeMpOHHAsl CEeTh, yMEIoIas
pelaTth 3aa4u KJIacCU(PUKALUU U PErPECCUH.

4. Yto Takoe KCrepTHas cucrema?

L DKcIepTHas CHCTEMa - 3TO MPOrpaMMHasi CHCTEMa IO3BOJISIONIAs pelaTh 3a/1a49n
MCKYCCTBEHHOT'O MHTEIIJIEKTa C IIOMOIIBIO MPaBuII, CHOPMYIUPOBAHHBIX IKCIIEPTOM, COCTABIISIOIINX
0a3y 3HaHU O MPEIMETHOM 00JIacTH.

o DKcrepTHas CHCTeMa - 3TO KOJUIEKTHB SKCIIEPTOB B IAHHOM MPEAMETHOHN 0011acTH,
pEeIIaONIMX UHTEJUIEKTYaJIbHbIC 3a1a4H.
° DKCIepTHas CUCTEMA - 3TO UCKYCCTBEHHAsi MHOTOCJIONHAsA HEMPOHHAS CETh.

5. Yro Ttakoe MalmHHOE 00yUYeHHE?
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° MaiuHHOe 00y4eHue - 3TO MOAXO0] B MICKYCCTBEHHOM MHTEJUIEKTE, OCHOBAaHHBIN Ha
IIOCTPOEHUH MOJIENIEH (pEIaoLUX MPaBUIl) 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 MOAXO] B MAITMHHOM 00y4€HHH, OCHOBAHHBIH HA HCIOJIb30BaHUN
rITyOOKMX HEMPOHHBIX CETEH.

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

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.

° OO6yuaromias BEIOOpKa - 3TO HA00p 0OOBEKTOB, KOTOPBIE YEIIOBEK yAasieT U3 06a3bl JaHHBIX
i 3¢ HEeKTHBHOTO 00yUeHUS.

8. Uro Takoe o0OyueHue ¢ yaurenem?

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

L OOyueHnue ¢ yuuTeseM - 3TO PelICHHE 3a1a4 C MOMOIIBI0 HHTEIUIEKTYabHOTO TOMOIITHUKA.
° OOyuenue ¢ yuuTeseM - 3TO 3aJa4a pa30OMeHHs JaHHBIX HA TPYIIIBI MOXOXKKX JAPYT HA Ipyra
00OBEKTOB.

9. Yo Ttakoe obOyuenue 6e3 yuurens?

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

° OOyuenue 6e3 yuurens - 3T0 00ydyeHue yeloBeka Uil poOoTa MoJIe3HbIM HaBbIKaM 0e3
MHTEJUIEKTYaJIbHBIX TOMOIIHUKOB.

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

10. Yro Takoe knaccudukarms?

] Knaccugukanus - 370 331a4a 00yueHHs ¢ yuuTeaeM, B KOTOPOM OTBET - 3TO HOMEp KJlacca.
L Knaccudukanus - 3170 3a/1a4a onpeeneHus Mo JaHHBIM YHACIOBBIX 3HAYCHHIA.
° Knaccudukanus - 310 3a1a4a 00yueHus 0e3 yuuressi, B KOTOpoil He0OX0UMO pa3OouTh

AAHHBIC HA I'PYIIIBLI TOXOXKUX 00BEKTOB.

11. Yro rakoe perpeccusi?

° Perpeccus - 310 3a7aua 00y4eHuUs C yUuTeseM, B KOTOPO OTBEThl IPUHUMAIOT
KOJINYECTBEHHBIE (YMCIIOBbIEC) 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 HOMED KJ1acca.

12. Yro takoe kiaactepusanus?
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° Kuacrepuzamus - 310 3ama4a o0yueHus 0e3 yduTessi, B KOTOPO HEOOX0IMMO pa3OouTh
JaHHBIE Ha TPYIIIBI TOX0XKUX OOBEKTOB.

L Knacrepusauus - 3To0 3a1a4a 00y4eHUs ¢ yUUTEIEM, B KOTOPOIl HEOOXOJUMO ONPENEeIUTh O
JTaHHBIM HOMEp KJacca.
° Knacrtepusanus - 310 3a71a4a 00y4eHus ¢ y4UTENIEM, 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 BONPOCHI MPeANoIaraloT BBOJ YUCJ/IA.
OTBeT cneayer 3anucaTh B CKOOKaX.

14. PocTt nereit B TpyIine 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 tecroBoii Beibopke, coneprkanieit 2000 n300pakeHnit 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: DU3ZMATIINUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TekcT: 21eKTpOHHBIH // JIaHb: 3JEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (nara obparuenus: 20.05.2022). — Pexxum
JOCTYIIA: JIJIsl aBTOPHU3. TI0JIb30BATEIICH.

2. Boponwuna, B. B. Teopus u npakTika ManmmHHOro o0ydeHus: yueonoe nocooue / B. B.
Boponunna. — YaestHoBck: Yul'TY, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — TekcT:
ANIEeKTPOHHBIH // JlaHb: anekTpoHHO-0ubnmmoreynas cucrema. — URL:
https://e.lanbook.com/book/165053 (mata obOpamienus: 23.05.2022). — Pexum goctyna: 1ist
aBTOPU3. II0JI30BATEIICH.

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

1. bacanun I1./1., be3spyk K.B., Panaecea M.B. Mozenu u MeToibl MHTEIIIEKTYaIbHOM
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 — 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.

Cocrasurens. H.IO. 3o0moTeix

3asenytrommii kadeapo ATZIM: H.1O. 3omo1eix
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