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1.

Mecto nucuumiannbl B crpykrype OINOII

Ne MecTO IMCHUIIMHBI B y4e0HOM CraHaapTHBIN TEKCT 1JI aBTOMATHY€CKOI0
BapH IJIaHe 00pa30BaTebLHOI 3al0/IHeHUs B KOHCTpyKTOope PIL/I
aHTa NPOrpamMMbl

3 OT/I. PakyabTaTUBbI Huctununa @T/].04 Bseedenue 6 ananuz OAHHbIX U

UCKYCCMEEHHbLIL UHMeLleKm SBIIIeTCS (PaKyJIbTaTUBOM B
OOII criennansrocTy 40.05.03 CynebHas sKcrepTr3a

2. Ilnanupyemble pe3yabTaThl 00y4eHUsl 110 JUCIUNINHE, COOTHECEHHbIE ¢ IJIAHMPYEeMbIMH
pe3yJibTaTaMU 0CBOEHHsI 00pPa30BaTeIbHOI MPOrpaMMbl (KOMIETEHIIUSIMU U MHANKATOPaAMH
AOCTHKEHHUS] KOMIIeTeHIHii)

®opmupyembie | [lnanupyembie pe3yJbTaThl 00y4eHHs M0 IUCHUIINHE
xommerenuuu | (MOIYJII0), B COOTBETCTBHH C HHAMKATOPOM J0CTHKEHHS
(xon, KOMIETCHIHA HaumenoBan
coJiep>KaHue Wnamkarop e
KOMIICTCHITHH ) NOCTHIKEHHN b ; OIIEHOYHOTO0
e3yJbTAaThl 00yUeHusi 1Mo
KOMIIeTEeHI[UH y y cpeacTsa
AUCHUILINHE
(xom, comepxaHue
WHIUKATOPA)




OIIK-9
Cnocoben
IIOHUMATD
TIPUHIIAITBI
paboThI
COBPEMEHHBIX
nH(})OpMaAITMOHHBI
X TEXHOJIOTUM 1
HCIIOJIB30BATh MX
TUTSL PEIIeHUs
3a1a4
podeCCHOHAIIbH
Ol IeATCILHOCTH

OIIK-9.1.
Hcnons3yer cOBpeMEHHBIE

MH(POPMAIIMOHHOKOMMYHHUKATHBHBIE
TEXHOJIOTUH B CyJeOHOIKCIIEPTHOM

JACATCIIBHOCTH

OIIK-9.2.

IIpumensieT coBpeMEHHBIE
[TuHCTpYMEHTBI 7151 ITOJy4YECHUS
KPUMUHAJIMCTUYECK U 3HAYUMOMN
nHpOPMAIINH TI0 TIPOBOAUMBIM
Cyl1eOHBIM

OKCIICPTHU3aM

3HaTh: cOCcTaB, QyHKIIUU U
KOHKPETHBIE BO3MOKHOCTH
CIPaBOYHOUH(DOPMAIIMOHHBIX,
UH(OPMAITMOHHOTTONCKOBBIX
CHCTEM M CUCTEM TOJICPIKKH
MPUHSATHUS SKCIIEPTHBIX
peLeHuit

YMeTh: codupark, 0000maTh
Y MHTEPIIPETUPOBATH C
UCTIOJIb30BaHUEM
COBPEMEHHBIX
WH(POPMAIIMOHHBIX
TEXHOJIOTUH HH(OPMAIIHIO,
HEOO0XO0AUMYIO ISt
(bopMHUpOBaHUs CYXKICHHH 10
COOTBETCTBYIOIIUM
npobiiemMam

Bnanets: HaBbIKamMu
HCIIOJIb30BaHKs 0a3 JaHHBIX,
HaBBIKAMHU PaOOTHI C
MH(OPMaLOHHO-
MOUCKOBBIMHU ¥ CITPABOYHO-
MH(}OPMaLOHHBIMU
CHUCTEMaMHU

3HaTh: coCTaB, GYHKINU U
KOHKPETHbIE BO3MOXKHOCTHU
armaparHo-

MporpaMMHOTO o0ecrieueHus
B IIpoIiecce pelieHus 3a1ad
npodeccuoHaIbHOCTYKeOHOU
JeSITeIbHOCTH

YMmeTh: cobuparb, 000011aTh
Y UHTEPIIPETUPOBATD
KPUMHUHAJIACTUYECKU
3HAYUMYIO0 HH(OPMAIIHIO C
HCIOJIb30BaHNUEM
COBPEMEHHBIX
MH(OPMaLMOHHBIX
TEXHOJIOTUI

Bnaners: HaBbIKaMu
MCIIOJIb30BAaHUS TPUKIIATHBIX
IIPOrPaMMHBIX CPEJCTB,
HaBbIKaMU paboThI B
KOMIIBIOTEPHBIX CETAX

CobecenoBanu
e

Tect




3. CTpyKTypa H coJepxkaHue JUCHUIIHHbI

3.1. TpynoeMKkoCTh JUCHMILIIHHBI

OuHnas
o0yueHust
OO0mas Tpy10eMKOCTh 1 3ET
Yacos no yueOHOMY IUIaHY 36
B TOM 4HcCJIe
ayIMTOPHbIE 3aHATHS (KOHTAKTHasi padora):
- 3aHATHS JeKIMOHHOI0 THUIA 8
- 3aHAITUS CEMUHAPCKOI0 THIA 8
- Tekymuii kKoHTpoJas (KCP) 1
caMocTosiTeJibHAasi padora 19
KOHTPOJIb
IIpomexyTouHas aTTeCTALMA — 3a4eT

3.2. ConepxaHue TUCUMILTUHBI

B ToM uncne
KonrakTHas padora (padora Bo | Cam
B3aHMO/EHiCTBUH C 0CTO
npemnoaasareseM), yachol. 13 ux | ATEl
bHasl
pado
HaumeHoBaHue U KpaTKoe coaepkaHue Beero a
p ep (aachr) 3ausar | 3aHAT T
pa3aesioB M TeM AUCHUIIINHBI B3aHATHSA us us 00yu
Beer | arom
JIEKIIHOHH | CeMHH | J1adop o
Oro THNA | APCKO | aTOPH eroc
ro oro i,
THIIA | THIA qac
bl
Ouyn | Oun
Ounas Ounas Ounas | Oynas
ast ast
1. ITocTaHOBKM M pUMeEpHI 3a7a4 2 4
2. Beenenue B 51361k Python 2 4
3. OnucaTenpHasi CTaTUCTUKA U pa3BEAOYHBIH 5 ) 4
aHaJN3 JTaHHBIX
4. 3anaumn K1accUpUKAIMK U PErpeccun 2 2 4
5. 3agaun o0yueHus 0e3 yauTens 2 2 4
Utoro 36 8 8 20

3aHATUS CEMUHAPCKOTO TUIA OPTaHU3YIOTCS, B TOM YUCIIe B pOPME MPAKTUYECKOM MOATOTOBKH.
[TpakTHyeckast OAroTOBKa HarpaBieHa Ha (OPMUPOBAHHUE U PA3BUTHE 3HAHUN, YMEHHI U HaBBIKOB

NPUMEHEHHUS COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJIOTHH,

MMPOU3BOACTBA, IIPpH PCIICHUHN 3a1a4 HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH.

B TOM YHCIC OTCYCCTBCHHOI'O




Texymuit KOHTPOJIb YCIIEBAEMOCTH peanusyercs B popme cobecenoBanus, TECTUPOBAHUS U
MPAKTUYECKUX 3aJaHUI.

[IpomesxyTouHas aTTecTanus IPOXOIUT B TPAIUIIMOHHOH Gopme (3aueT).

4. YyeOHO-MeTOAHYeCKOe o0ecnedeHue CaMOCTOATEILHOM padoThl 00y4aommxcst

CamocrosTenpHas pa60Ta CTYACHTA IpU U3YYCHHUHN AUCHUIIIIMHBI «BBCI{CHI/IG B aHaJIM3 AAHHBIX H
HCKyCCTBeHHBIﬁ HWHTCJUICKT» BKJIIOYACT BBIIOJIHCHUC IIPAKTHUYCCKUX SaIIaHI/Iﬁ noa KOHTPOJIEM

npenoaaBaresd U MOAroTOBKY K 3a4CTYy.

KOHTpOHBHBIe N TE€CTOBBIC BOIIPOCHI, IPAKTUYCCKUEC 3aJaHuA JJId IPOBECACHUA TEKYIIECTO KOHTPOJIA U
HpOMe)I(YTOqHOﬁ aTrTeCTaluuy 110 uToraM OCBOCHUA JUCHUIIIIMHBI IPUBEACHEI B II. 5.2.

5. ®oH/ OLIEHOYHBIX CPEACTB A/ IPOMEKYTOYHOM ATTEeCTAMH M0 JUCHUIINHE (MOAYJIIO),
BKJIFOYAOLU:
5.1. Onucanue MWKaJ OLEHNBAHUSA Pe3yJIbTATOB 00y4eHHs M0 JMCIUIITIUHE
YpoBennb IIxana oueHuBaHus CGOPMUPOBAHHOCTH KOMIIETEHIIUI
cdopmupo
BARHOCTH IJ10X0 Hey/J0BJI¢ | YAOBJIETB Xopo1io 04YeHb OTJIMYHO | IPEBOCXO
TBOPHUTEJI | OPUTEJIbH X0po1Io JAHO
KOMIIETEHI]
- bHO 0
uit
(MHAUKATO
He 3a4reno 3auTeHo
pa
AOCTH/KEHH
|
KOMIIeTEeHI]
Hi)




OtcyrctB | YpoBeHb | Munuman | YpoBeHb YpoBeHb YpoBeHb | YpoBeHb
e 3HaHUi | 3HAHUH BHO 3HAHHUIT B 3HaHWH B 3HAHWH B | 3HAHWIA B
Teopernye | HAXKE nonyctum | 00BEMe, obneme, o0BeMe, o0BeMeE,
MHUHUMAJIb . COOTBETCTB | COOTBETCTB
CKOTr'0 13171 COOTBETCT | MPEBBIIIA
HBIX YIOIIEM YIOIIIEM
Marepuaia YPOBEHb BYIOLIIEM FOILIEM
TpeboBaHU _ MporpamMme | mporpamme
it. Umenu | SHAHHH. MOATOTOBKM | moarotoku | MPOTPAMM | MPOTrpaMM
Hesosmos | MECTO Homyuier | | lonymeno | . Jomymeso | © y
rpyosbie 0 MHOI'O HECKOJIbKO HECKOJIbKO NOATOTOBK | IIOATOTOBK
HOCTb 6
OMMOKH. | HErpYObIX | HETPYOBIX HecylecTse | U, 0€3 .
3HaHus OLICHHTS
OIIIHOKH. OIMOO0K HHBIX OIIMOOK.
MTOJTHOTY OIHOO0K
3HAHUU
BCJIEJICTBU
€ OTKa3a
oOyyarorg
€rocst OT
OTBETa
OrcyrctB | [Ipu [Iponemon | IIponemonc | IIpopemonc | IIpoaemon | IIpomemon
ue peUIeHUH | CTPUPOBAH | TPUPOBAHBI | TPUPOBAHBI | CTPUPOBAH | CTPUPOBAH
MHHUMAJIb | CTAaHAAPTH | bl BCE BCE bl BCE bl BCE
HBIX BIX 33J1a4 | OCHOBHBIC | OCHOBHBIE OCHOBHEBIC OCHOBHBIC | OCHOBHBIC
YMEHUH. HE YMEHHUS. YMEHHUS. YMEHUS. YMEHUS, YMEHU,
HeBo3mox | nponemon | Pemienst Pemrensl Pemrensr peLIeHbI peLIeHbl
HOCTb CTPUPOBAH | TUIIOBHIE BCE BCE BCE BCE
OLICHUTH Bl 3a7a4U C OCHOBHBIE OCHOBHBIE OCHOBHBIC | OCHOBHBIE
HAJIWYUE | OCHOBHBIC | HETPYOBIM | 3a/1auM C 3aauu. 3a1a9u C | 3551ayy.
N OTACJIbHBI
YMEHUU yMEHHUS. u HerpyObiMu | BeimosiHeH Beimoanen
MH
Ymenus BCJIC/ICTBU OmMOKaMH | ommOKaMHu. | Bl Bce Bl BCE
Vimem HECYLIECT
€ OTKa3a . BremomHeH | 3agaHus, B BEHHEIM 3aJlaHus, B
MECT!
00yuaroII ec6o BhInonHeH | gee TIOJTHOM He04eTa HgHHOM
rpyObIe o0beme
€rocs oT OII)IZI/I6KI/I bl BCC 3a7aHusd, B o0beMe, HO | MH, 6
. 3aJaHus e3
OTBCTa a > | momHOM HEKOTOpbIe | BBINOIHEH
HO HE B HEJI0YETOB
o0beEME, HO | ¢ Bl BCC
TIOTHOM 3a7aHus B
ooBeMe HEKOTOphIC | HEAOYCTaMH
: MMOJIHOM
c
o0BeMme.
HeJl0YeTaMU




OrcyrerB | [Ipu Nwmeercs IIponemonc | Ilponemonc | [Iponemon | I[Ipogemon
Hne pemwieHun | MUHUMaJb | tpupoBaHbl | TPUPOBAHBL | cTpUpOBAaH | CTPUPOBAH
Bragenus | crammaprh | HPIH HA0OD | Gasoppe bazoBpie bl HABBIKM | TBOPYECKH
MaTepuan | bIX 3aja4 HABBIKOB | yapbikm npu HABBIKH TIpH npu i monxon K
JUISt pelieHun
OM. HE peleHus pelieHun CTAHIAPTHEL pELIEHUH | pEeUICHUIO
HeBo3mox | mpoaemMon cranmaprh | CTAHAAPTHBL | y sanay Ges | HECTAHJAP HecTaHaap
HOCTb CTPMPOBAH | pIX 327124 ¢ | X 337124 C OMMGOK i | THBIX THBIX
Trn— OLICHUTh bI 0a30BbIe | HEKOTOPHI | HEKOTOPHIM | HEJJOYETOB. | 3a7ay 0e3 3ajad.
HaIu4uue HABBIKH. MU 1 OLIMOOK U
HABEIKOB HeZo4YeTa | HeJo4YeTaMU HEIOUYETOB
BenencTey | VIMEIH MH
€ OTKa3a MecCTo
rpyosbie
obyuaiom OILLINOKU.
erocs ot
OTBeETa
IkaJja oeHKN MPH MPOMEKYTOYHOM aTTecTaluu
Ounenka YpoBeHb NOATOTOBKH
3aUTEHO [TpeBocxo1HO Bce kommneTeHuu (4acTu KOMIIETEHITHI ), Ha (OPMUpPOBaHUE
KOTOPBIX HalpaBiieHa TUCIHILINHA, CPOPMHUPOBAHBI HA YPOBHE
HE HIKE «IIPEBOCXOIHOY
O1inyHO Bce xommereHnuu (4acTu KOMIETEHILMH), Ha (OpMUPOBaHUE
KOTOPBIX HAIpaBlieHa AUCIUIUINHA, CPOPMUPOBAHBI HA YPOBHE
HE HIKE «OTJIMYHO», IIPH 3TOM XOTs Obl OJJHA KOMIIETEHIIUS
chopmMHpoBaHa HA YPOBHE «OTIUIHOY
OdeHpb X0po11IOo Bce xommereHnuu (4acTu KOMIETEHLUH), Ha (OpMUPOBaHUE
KOTOPBIX HaIpaBlieHa AUCIUIUINHA, CPOPMUPOBAHBI HA YPOBHE
HE HIDKE «OYEHb XOpOIIO», TMPU OITOM XOTS OBl OJHA
KOMIIETEHIIHsI cpOpMHUpOBaHa Ha YPOBHE «OUEHb XOPOLIO»
Xopomo Bce xommereHuuu (4acTu KOMIETEHLUM), Ha (OpMUPOBAHUE
KOTOPBIX HalpaBjeHa AUCLUUIUINHA, CPOPMUPOBAHBI HA YPOBHE
HE HIDKE «XOPOIIO», MPH 3TOM XOTS ObI OFHa KOMIETEHITUS
chopMUpOBaHa HA YPOBHE «XOPOIIO»
YnoBneTBopuTenbHO | Bee kommereHIuu (4acTh KOMIETEHIUH), Ha (OpMUPOBAaHUE
KOTOPBIX HalpaBJeHa AUCHUUILINHA, CHOPMUPOBAHEI HA YPOBHE
HE HIKE «YyIOBIETBOPUTEIBHO», MPU ITOM XOTsA OBl OJIHA
KOMIIETeHIIHs chopMHUpOBaHa HA YPOBHE
«YIAOBIIETBOPUTEIHHO)»
HE 3a4TE€HO Xots OBl O/JHAa KOMIIETEHIWS CQOOPMHpPOBaHA Ha YpPOBHE
HeynosnersopurensH o
«HEYHOBIETBOPUTENHbHO», HH OJHA U3 KOMIIETCHIIUH He
© c(hopMUpOBaHA HAa YPOBHE «ILIOXO»
[Tnoxo XoTs Obl OJHa KOMITETEHIUS CPOPMUPOBaHA HA YPOBHE
«IITIOX O




Kpurepuii oieHuBaHNs 0TBETOB HAa THIIOBbIE KOHTPOJIbHbIE BONPOCHI I cOOeceJOBAHUA U
BOINPOCHI K 3a4eTy

Pesynbratsl oTBeTa Onenka
CryneHT nain pa3BEpHYTHIN OTBET Ha BCE 3a4TEHO
BOIIPOCBHI.
CTyzneHT OTBETUII TOJIBKO Ha 4acTh BOIIPOCOB HE 3a4TEHO
WIM JJaJ1 HEPa3BEPHYTHIA OTBET HA BCE BOIPOCHI.

Kpurepuii oueHuBaHUSA NPAKTUYECKUX 3aJaHUI

PesynbTaThl paboThl Ouenka

Bce MPAaKTUYCCKUEC 3alaHud BBIIIOJIHCHBI B 3a4YTCHO
IIOJJHOM 00BbeME€ U B CpOK. Omnuncanue Bcex
OTaIlOB BBITTOJITHCHHA SaﬂaHI/IfI, KOI U pC3YyJIbTAaThbl
pa6OTBI IMPEACTABJICHEI IIPCIIOAABATCIIIO.

BeImoHeHbI He Bce PAaKTUYECKUE 3a/IaHuUs T HE 3aUTCHO
BBITIOJIHEHBI HE B TIOJIHOM 00beMe (ITPEICTaBICHO
HE IOJIHOE ONMCAHKE TAIIOB BBITIOJHCHUS
3aJaHMid, KOJI paboTaeT HEKOPPEKTHO,
pe3yJbTaThl padOTHI HE MPEICTABICHBI
IIPENoAAaBaTEIIo).

IIkaja oueHKHU pe3yJIbTaTOB TECTHPOBAHUSA

Banasl, % Ouenka cpopMupoBaHHOCTH

KOMIIeTCHLUHU
80-100 3a4TEHO
0-79 HE 3a4TEHO

5.2. TunoBbie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIEC MaTECpHAJIbI, H606XOI[I/[M])Ie AJIA OHCHKH

pe3yabTaToB 00y4yeHust

5.2.1. BOl'[pOCLI K 3a49€Ty 0 JUCHUIIJIHHE «BBenenue B aHalIM3 JaHHBIX U I/ICKYCCTBGHHHﬁ HHTCIIICKT»

Jis1 oneHku copmupoBanHocTu komnerenunu OIK-9

Bompoc Koz xomnerenumn
1. UYTto Takoe UCKYCCTBEHHBI UHTEIIEKT? OIIK-9
2. Yro Takoe cnabblii (crenualu3upOBaHHBIA WM TPUKIIAIHON) OIIK-9
VCKYCCTBEHHBI NHTEIJUIEKT?
3. UTO Tako€ CHUIIBbHBIN UCKYCCTBEHHBIN UHTEIUIEKT? OIIK-9
4 UYro Takoe 3kcnepTHas cucrema? OIIK-9
5. Uro Takoe MalmmHHOE 00y4YeHue? OIIK-9
6 YTto Takoe aHaJIN3 TaHHBIX? OIIK-9
8



7. Uro Takoe oOydeHue ¢ yautenem? OIIK-9
8. Uro Takoe oby4aromas BEIOOpKa? OIIK-9
9. Yro Takoe obydeHue 6e3 yaurens? OIIK-9
10. Yro Takoe kimaccupuranus? OIIK-9
11. Urto Takoe perpeccusi? OIIK-9
12. Urto Takoe kiactepusanus’? OIIK-9
13. Urto Takoe nepapxuyeckas Kiactepusanus’? OIIK-9

5.2.2. TunoBble KOHTPOJIbHBbIE BONPOCHI ISl cOOece0BaAHMS /1JIsl OLleHKH ¢(hOPMUPOBAHHOCTH
kommnerenuu _OIIK-9 (unaukarop komnerenuuun OIIK 9.1, OIIK 9.2)

Ha coGecenoBanuu npoBepsieTcs, Kak CTYJACHT OCBOUJI OCHOBHBIC TOHsITHS. OH JIOJDKEH YMETh 1aBaTh
pa3BEpPHYTHIN OTBET HA CIICAYIOIIUE BOIIPOCHI.

1. UTto Takoe UCKYCCTBEHHBIN MHTEIIEKT?

Uro Takoe c1abbpli (CreruaaIn3upOBaHHbIN HIIA MTPUKIIATHON ) HCKYCCTBEHHBIM HHTEIIIICKT?
UYto Takoe CHUIIbHBIN UCKYCCTBEHHBIN MHTEIUIEKT?

Uro Takoe rirybokoe o0yueHue?

Urto Takoe sKcnepTHas cucrema?

Yro Takoe MamMHHOE 00y4YeHue?

Yrto Takoe aHAINU3 TaHHBIX?

Uro Takoe o0yueHue ¢ yuuresnem?

$ ® =2 v oA »w D

Uro Ttakoe obydaromias BeIOOpKa?

[S—
e

UYro Takoe oOydeHue 6e3 yuurens?

—
—

Yro Takoe knaccudukanms’?

_‘
N

Urto Takoe perpeccus’?

—
(98]

Uto Takoe Kkiactepusarus’?

[S—
o

Yto Takoe HepapxXnuvecKad KJ'IaCTepI/I?»aLII/I}I?

[S—
W

OcHoBHBIE OMOIMOTEKN U TPOTpaMMHBIE CPECTBA AJIS PELISHHS 3aa4 aHalu3a JaHHBIX U
MaITUHHOTO OOY4EHHUS.

5.2.3. TunoBble NpakTHYECKHE 3aJaHUA JJIs1 OLEeHKH cpopmupoBanHocTH Komnerenunu _OIIK-9

[IpakTnyeckue 3afaHusl HaNpaBieHbl Ha (OPMUPOBAHHE U KOHTPOJIb y OOy4arOUIMXCS WHIUKATOPOB
xommnereHimii OITK-9.2, OIIK-9.3. [IpakTuyeckue 3aJaHus BBIIOJHAIOTCSA B Buje Jupyter-HoyTOyka u
npecTaBiIsieT coO00M TOKYMEHT, COJAEpKaIllMi OMHCAHHWE BCEX ATAIllOB BBINOJHEHHUS pPabOThI, KO/,

PE3YIbTATEI U BEIBOJIBI.

l. Occe “Moe mo0uMoe NpUI0KeHNe, UCIOIb3YIOIee TEXHOIOTHIO UCKYCCTBEHHOTO HHTEIJIeKTa” 2.

[IpakTueckoe 3aganue “I[Iporpamma Ha Python “VYranaii uncno”.
9



a. Hanucate nporpammy, KoTopasi yMeeT UrpaTh ¢ YEJIOBEKOM B Urpy “Yramail uncio”. [Iporpamma
3arajipIBaeT ciydaitno uncio ot 1 1o 100. YenoBek gomkeH yraaats ero. JJis 3Toro oH nenaet
HECKOJIbKO (He OoJiee 7) TOMBITOK, HAa3bIBasi KAKOE-TO YHCIIO B 3TOM Juana3zoHe. Ha Kaxayro mombITKy
YyelloBeKa KOMIBIOTEP TOBOPUT, yraJall YeJIoBEeK WM HET, U B clTy4yae, €CJIH YeIOBeK He yrajal, Oosblie
WJIM MEHBIIIE 3araJIlaHHOE YUCIIO YKUCIIa, Ha3BaHHOTO YesnoBekoM. Hanummmre takyro nporpammy. Jlis
BBOJIa MH(OPMALIUHU YEIOBEKOM UCTIONb3yiTe pyHkimro input(). Jns BeiBoga - print().

b. Peanu3yiiTe nporpamMmmy, Urparonlyro B urpy "Yrajaii yuciio", HO 4eJI0BEK U KOMIIBIOTED

MCHSAIOTCA POJISAIMU.

3. [IpakTuueckoe 3aganue “Pa3Be10YHBIN aHATU3 TAHHBIX .

1. HaiinuTe nHTEpECHBIC TaHHBIE, C KOTOPHIMU BBl XOTHTE PadOTaTh. PEKOMEHIyMBIC peCypCHI:

https://www kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenmyercsi paboTaTh ¢ TAONUYHBIMHU JAaHHBIMH B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJOIIOB), HECKOJIBKO THICSY (CTPOK).

2. OnwuiuTe, 4TO MPEICTABIAIOT U3 ce0s 3TU JIaHHbIE, KAKKE IPU3HAKU, II0OYEMY OHHM BaM
UHTEPECHBI.

3. [TprMeHuTE K AAHHBIM NOJXOAAILIME METOABI OUUCTKHU (OOpHOBI ¢ BEIOpOCAMU U MPOIYLICHHBIMU
3HaYeHUSAMH) U Buzyanu3anun. Caenaiite BEIBOIBI.

4. CrenaiTe BHIBOIEI

4. [IpakTryeckoe 3amanue “Permenune 3axaun kiaccu(pukauu U perpeccun’

a. JUis naHHBIX U3 3aJ1aHKsl 3 onpeAeanTe, KaKoi MpU3HaK Bbl Oy/IeTe ONPeAesATh [0 OCTAIbHBIM.

Urto 510 32 33a/1a4a: KiacCu(PUKAIUN UITH PETPECCHU?

b. [ToaroToBeTe MaHHBIE (OTMACIITAOUPYHTE KOIMYECTBEHHBIC M OMHAPU3YHTE KaTerOpHaIbHbIE
IPU3HAKN).

c. Pa36eiiTu BEIOOPKY Ha 00Y4aIOIIYIO0 U TECTOBYIO.

d. OOyunTe HECKOJIBKO METOJI0B MAILIMHHOTO 00yueHus (He MeHee TpeX, Harpumep, KNN,

RandomForests, MLP). CpaBHUTE KauecTBO 3TUX METO0B Ha 0OyuaroIiel ¥ TeCTOBOM BHIOOPKAX.

e. CrenaiTe BBIBOOEI
5. [IpakTuueckoe 3ananue “Pemienne 3agaun Kiactepusaiuu’”.
a. Jnst maHHbIX U3 3a1anust 3 chOpMyTUPYNHTE 3a/1a4y KIacTepU3aIluu.
b. OOyunTe HECKOIBKO METO/IOB KJIacTepu3aliuu (He MeHee ABYX, Hampumep, k-means, DBSCAN).

OOBsCHUTE Balll BBI60p. CpaBHI/ITe PE3YJIIbTATHL pa6OTBI AJITOPUTMOB, a TAKKEC IMOJTYYCHHBIC PC3YJIbTATHI C
pe3yjibTaTaMu pa6OTBI METOJ0B O6y‘{eHI/IH C YUUTCJICM U3 3aJIaHUS 4. c. CﬂenaﬁTe BBIBOIbI

5.2.4. TunoBblie TeCTOBbIE BONPOCHI ISl OLleHKU chopMupoBaHHocTH komnerenuuu_OIIK-9

Bce Bonpocsl ajibTepHATHUBHbIEC

1. YTo Takoe NCKYCCTBEHHBI NHTEIUIEKT?
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° N cKkyCcCcTBEHHBIN MHTEIJIEKT — 3TO IporpaMma Wik yCTPOHCTBO, UMUTHUPYIOIIIEE
MHTEJJIEKTyallbHbIE CTIOCOOHOCTH YeNIOBEKa.

° W ckyccTBEeHHBIM MHTEIJIEKT — ATO KHOEP-MEXaHUUECKOe YCTPOHCTBO, HATIOJIOBUHY —
4eNoBeK, HaloJ0BUHY — MatinHa. [1o HuM — GoeBoe 11accu U3 THIepCIuIaBa, ypaBiasieMoe
MUKPOTPOIIECCOPOM, MOTHOCTHI0 OpOHUPOBAHHOE, OUeHb MpouHoe. Ho cHapyku — xuBas
YenoBevecKasi TKaHb: MII0Th, KOXa, BOJIOCHI, KPOBb, BbIPAILIEHHBIE 1J11 KHOOPIOB.

° HckyccTBEeHHBIN MHTEIJIEKT — 3TO UCKYCCTBEHHAsl HEHPOHHAs CeTh, CIOCOOHAs K 00YYEHHIO
1 CaMOOOYYCHHIO.

2. Yro Takoe ci1a0blii HCKYCCTBEHHBIH WHTEIUIEKT?

° Ca0bIii HICKYCCTBEHHBIN MHTEIUICKT - ATO MPOTpaMMa, yCTPOHCTBO WIIH
porpaMMHOaNnnapaTHbli KOMIUIEKC, YMEIOIas peniaTh TOJbKO HEKOTOPBIN Kilacce
MHTEJUICKTYaJIbHBIX 3a/au.

CnalbIii HICKYCCTBEHHBIN MHTEIUIEKT - 3TO Kubopr mojaenu ot T-800 mo T-888.
° Ca0bIii HICKYCCTBEHHBIN MHTEIUICKT - 3TO OJHOCIIONHAS NCKYCCTBEHHAs! HEHPOHHAS CETh.

3. Uro Takoe CUIbHBIA UCKYCCTBEHHBIN UHTEIIEKT?

° CuIIbHBIN UCKYCCTBEHHBIM UHTEJUIEKT - 3TO IIpOorpamMmma, yCTpOMCTBO WU

MpOrpaMMHOANMapaTHbIA KOMIUIEKC, 10 CBOUM MHTEJIEKTYaTbHBIM CIIOCOOHOCTSIM HU B YeM HE

yCTyTaromias 4eI0BeKYy.

° CuUnpHBINM UCKYCCTBEHHBIH MHTEIUIEKT - 3T0 Kubopr mozenu ot T-900 u Beiie. @
CuUnpHBIM UCKYCCTBEHHBIA UHTEIICKT - 3TO J00as ri1y0okast HeMpOHHAS CETh, YMEIoLIas

pemaTh 3a7a4u KjiacCu(pUKAIUU U PErPECCHH.

4. Yro Takoe dKCIepTHAs cuctema’?

° DKcrepTHas CUCTeMa - 3TO MPOrpaMMHasi cucTeMa MO3BOJISAIONIAs PelIaTh 3a1a4u
HCKYCCTBEHHOT'O HHTEJIICKTA C TIOMOIIBIO TPaBWII, CPOPMYITNPOBAHHBIX IKCIIEPTOM,
COCTaBJISIIONIUX 0a3y 3HAHUM O MPEIMETHOM 001acTH.

° DKcIepTHasi CUCTEMa - 3TO KOJJIEKTUB 3KCIEPTOB B TAHHOM MpeAMETHON 00J1acTH,
peLIaroIuX HHTEIUIEKTYyalbHbIE 3a/1a4H.

° OKcnepTHas CUCTEMA - 9TO UCKYCCTBEHHAs! MHOTOCIIONHAsI HEHPOHHAS CETh.

5. Uto Takoe MamuHHOE 00y4YeHHuE?

° MarnHHOoe 00y4yeHHe - 3TO MOJIX0]1 B UCKYCCTBEHHOM MHTEJUIEKTE, OCHOBAHHBIN Ha
MIOCTPOCHUHU MOJIeJIeH (pelaroiX MpaBuil) MO JaHHBIM.

° MammaHoe o0y4yeHue - 3TO cucTemMa 00y4YeHHs! PU OMOIIM HH()OPMALIMOHHBIX U
AIIEKTPOHHBIX TEXHOJIOTHUH.

° MarnHHOoe 00y4ueHHe - ITO LeIeHANPaBICHHOE 00bEKTUBHOE OTpaKeHUE NEHCTBUTENILHOCTH

6. UTto Takoe aHaIW3 TaHHBIX?

AHaIu3 JaHHBIX - 3TO U3BJIEUEHUE 3aKOHOMEPHOCTEN U 3HAHUH U3 JIaHHBIX.
AHaJIM3 JJAHHBIX - 9TO MOAX0] B MALTMHHOM 00y4€HUH, OCHOBaHHbIM Ha MCIIOJIb30BaHUU
rJ1yOOKMX HEMPOHHBIX CETEH.

° AHau3 JaHHBIX - 3TO U3BJIEUYEHUE 3aKOHOMEPHOCTEN C TIOMOIIBIO 3HAHU,
c(OPMYITMPOBAHHBIX 3KCIIEPTOM.
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7. Yro Takoe oOyuaroras BbIOOpKa?

° OO0yuaroriasi BRIOOpKa - 3T0 Ha0Op 00BEKTOB (BXOA0B) C U3BECTHBIM JIJIsl KAKIOTO 0O0BEKTA
3HAYCHHEM OTBETa (BBIXOJIa, METKH, I1EJICBOM TIEPEMEHHOMN ).

° OO0yuaroriasi BBIOOpKa - 3T0 Ha0Op 00BEKTOB, KOTOPHIE MOJIH30BATEb BEIOMPACT JJISI CBOETO
oOy4eHwUs.

° OO0yuaroniasi BEIOOpKa - 3T0 HA0Op 0OBEKTOB, KOTOPHIC YEIIOBEK yAaIseT 3 0a3bl JAHHBIX
st 3 HEKTHBHOTO 00YYCHUS.

8. Uto Takoe 0O0ydeHue C yuaurenem?
° OO0yueHue ¢ yUUTENIEeM - 3TO MMOCTPOCHUE MOJCIIN 10 JAHHBIM.
° OOydeHnue ¢ yuyuTeneM - 3TO pelIeHHe 33a4a4 C MOMOIIbIO HHTEIUIEKTYaIbHOTO MTOMOIIHUKA. ®
OOyueHnue ¢ yuuTeseM - 3To 3aja4a pa30MeHNs JaHHBIX HA TPYIIIBI HOXOXKHX JPYT HA
JIpyra oObeKTOB.

9. Yro Takoe oOyueHue 6e3 yanuresns?
° OOyuenue 0e3 yuuTess - 3TO YCTAHOBIIEHUE CTPYKTYPHBIX CBOMCTB HaOOpa 0OBEKTOB. ®
OO6yuenue 6e3 yuuTens - 3To 00yueHre 4eJioBeKa WM poOO0Ta MOJIE3HBIM HaBbIKaM
oe3 HWHTCJUICKTYAJIbHBIX ITIOMOIIIHHUKOB.
° OOyuenue 6e3 yauTens - 3TO 3ajJa4da ONpeesICHNs TI0 TaHHBIM KaTerOpHAaIbHBIX
3HAUYEHHUI.

10. Yo Takoe kinaccupukanms?

° Knaccugukamus - 310 3a1a4a 00ydeHHsI ¢ yIUTeIeM, B KOTOPOH OTBET - 3TO HOMEP
KJiacca.
° Krnaccudukanus - 370 3a/1a4a OnpeeIeHHs 110 TaHHBIM YUCIIOBBIX 3HAYCHUI. ®

Krnaccudukanus - 370 3a1a4a 00y4ueHus 6e3 yuurtessi, B KOTOpOH HEOOXOIMO
pa30ouTh TaHHBIE HA TPYIIIHI MOX0XKUX 0OBEKTOB.

11. Yto Takoe perpeccus?

° Perpeccus - 310 3ama4a 00y4eHHS C YIUTEIEM, B KOTOPOU OTBETH TPUHUMAIOT
KOJIMYECTBEHHBIE (YMCIIOBBIC) 3HAUCHUS.

° Perpeccus - 310 3ama4a, B KOTOpoil HEOOXOAUMO pa3OUTh MHOKECTBO OOBEKTOB Ha TPYIIIbI
MOXO0XKUX JIPYT Ha pyra 0ObEKTOB.

° Perpeccus - 3To 3a1a4a 00y4eHus ¢ yauTenem, B KOTOPOil HEOOXOAUMO OIPEIETUTh 110
JTAHHBIM HOMEp KJiacca.

12. Yto Takoe kiactepusanusi?

° Krnacrepuzamus - 5170 3aa4a 00yueHus 0e3 yuuTens, B KOTOPoil He0OX0UMO pa3OUuTh
JAaHHBIC Ha I'PYIIIBLI TOXOXKUX 00BLEKTOB.

° Knactepuzanus - 370 3a1aya 00y4eHUs C yUuTeaIeM, B KOTOPOil HEOOXOAUMO OIPENEIUTh 110
JaHHBIM HOMCEDP KJ1acca.

° Knactepuzanus - 370 3aa4a 00y4eHus C YIUTEIEM, B KOTOPOH OTBETHI MPUHUMAIOT
KOJIMYECTBEHHBIE 3HAYCHUSI.
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13. Yro Takoe nepapxuueckas Kiactepusaus?

° Hepapxuueckast KjacTepu3alus - 3To 3a/1a4a o0ydeHus: 63 yuuTess, B KOTOpOid He0OX0aruMO
MIOCTPOUTDH UEPAPXHIO OOBEKTOB, B KOTOPOIl BEPIIMHE COOTBETCTBYET «KJIACTEP», COJIEPKAIIUN BCe
0OBEKTHI, U Ha KAXKI0M YPOBHE KaXKIBIH KJIacTep pa3OMBaeTcs Ha JBa UM 0oJiee MOIKIACTEPOB.

° Hepapxuueckasi KI1acTepu3anus - 3TO 3a7a4a KJIacCH(PHUKAINU, B KOTOPOU KaKIbIH OOBEKT
MOYKET UMETh HECKOJIBKO METOK.

° Hepapxudeckasi KIIacTepU3anus - 3TO METO/I PELICHUS 33a]]au KIACTEPU3aUH C TIOMOIIBIO
HepapXUU HEUPOHHBIX CETEH.

Caenyomue BONpochl MpeanoaaraoT BBoa yuciaa. OTser
CJIeJTyeT 3alucaTh B CKOOKaXx.

14. Poct neteit B rpynme AETCKOTO cajia 3aaeTcsl CIeAYIOIMMU 3HAYeHUSIMU (B CM.):

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

° Haiinure menuany ()
° Haiinure HrxHUil KBapTUIIH ()
° Hatinure BepxHUit KBapTHIIb ()

15. Bec nereli B rpymnie JE€TCKOro caja 3aaeTcs 3HAaUEHUSIMU (B KI):

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

° Beraucnure cpemanee ()
° BhlunciuTe HeCMEIEHHYIO OLEHKY AUcrepcun 2 ()
° Ha ocHOBe HeCMEIIeHHOW OLIEHKHU JUCIICPCUH BBIYUCIIUTE OLEHKY CPEIHEKBAIPATUIECKOTO

OTKJIOHCHHS S ()

16. Ha tecroBoit BeiOOpKe, conepxaieit 2000 nzo0pakeHuii KOTUKOB U cobauek (950 KOTHUKOB,
1050 cobauek), HeriponHas ceTb coBepinmia 202 omudku: 76 KOTUKOB ObUTH
KJIacCU(PUIIMPOBaHbI Kak cobauku, a 126 cobauek — kak KOTUKH. CUUTast OJTOKUTEIbHBIM —
KJ1acc cobauek, BBIUNCIUTE METPUKU:

Accuracy ()
Error ()
Precision ()
Recall ()

Fl-mepa ()

OTtBeT OKpyrauTe 10 3 MPABWIBHBIX MU(P MOCTIE NECITUIHON TOUKH.

6. YuedoHo-MeToaMUYecKoe U HH(POPMALIMOHHOE o0ecnedeHue JUCITUTINHBI

a) OCHOBHas JuTeparypa:
1. Cwmomnum, /I. B. BBeneHue B HCKyCCTBEHHBIN MHTEIIEKT: KOHCIIEKT JICKIUI: yueOHOe mocodue /
. B. Cmonun. — 2-e usn., nepepad. — Mocksa: DUSMATIIUT, 2007. — 264 c. — ISBN

978-5-9221-0862-1. — TekcT: 31eKTpoHHBIH // JIaHb: 27IeKTPOHHO-OMOINOTEYHAs CUCTEMA. —
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URL.: https://e.lanbook.com/book/2325 (mata o6pamenus: 20.05.2022). — Pexxum moctyma:
JUISl aBTOPU3. TIOJIB30BATEINIEH.

2. Boponwuna, B. B. Teopus u npaktuka MarmmmHHOT0 o0ydeHus: yueOHoe mocoowue / B. B.
Bopoununa. — Yapsgnosck: Yal'TVY, 2017. — 290 c. — ISBN 978-5-9795-1712-4. — Tekcr:
AJIEKTPOHHBIN // JlaHb: 3neKTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/165053 (marta obpamienus: 23.05.2022). — Pexum gocryna: ajis
aBTOpU3. MOJIb30BATENECH.

0) TOTOJIHUTEIbHAS JTUTEPATYpa:
1. bacanun I1.[1., be3pyk K.B., Panaesa M.B. Mozenu u MeTO/1bl UHTEIIEKTYyJIbHON TOAACPIKKU
MPOIIECCOB MPUHATHS pelieHuid: YueOHoe nmocodue. — Huwxauit HoBropon:

Hwuxeropoackuit rocynusepcuret, 2018. — 129 ¢. ®on 00pa3oBaTeNbHBIX 3JIEKTPOHHBIX
pecypcoB. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — moctym
CBOOO/HBII.

B) IMporpaMMHOe oOecriedeHre u HTepHeT-pecypesl:

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. MartepuajnbHO-TEXHHYECKOE O0ecneyeHne TUCHUILTUHBI

[Tomemienust npeacTaBiIsIIOT cCO00N yueOHbIE ayJUTOPUU /ISl IPOBEACHUS YU€OHBIX 3aHATHH,
IPEJYCMOTPEHHBIX  IPOrpaMMoOi (JIEKLIMOHHOTO THUIIA), OCHALIEHHbIE O00O0PYJOBaHUEM U
TEXHUYECKMMHU CPEACTBaMU 00y4EHUs.

[TomemieHust isi CaMOCTOSITENIbHOM PabOThl 00YYarOIIMXCSl OCHAIEHBI KOMITBIOTEPHOM TEXHUKOH C
BO3MOXXHOCTBIO TIOJNKIIFOUCHUSI K ceTu «VHTepHeT» M O00eCHedeHbl JOCTYIIOM B JJIEKTPOHHYIO
uH(}OPMaLIMOHHO-00Pa30BaTENBHYIO CPEAYy.

[Iporpamma cocraBnena B coorBercTBuu ¢ TpedoBanusmMu OC HHI'Y cnenmansaoctu 40.05.03 Cynebnas
JKCIIEpPTH3a

Cocrasurens: H.IO. 3omoTeix

3aseayromuii kadpenpo AT ZIM: H.1O. 3omoTeix

[IporpamMma onobpeHa Ha 3acelaHuu METOINYECKONH KOMUCCHH FOPUANYECKOTO (paKylIbTeTa OT
24.05.2023 rona, mpotokos Ne 9.
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