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1. Mecto aucuumimmabl B ctpykrype OITIOII

Ne MecT0 IMCHUIIHHBI B y4€0HOM CTaHIapTHBIN TEKCT AJIs1 ABTOMATHYECKOT0
BapH IJIaHe 00pa3oBaTeJbHOM 3amoJIHeHus: B KOHCTpyKTOope PIL/I
aHTa NMPOrpaMMbl

3 OT/I. dakyabTaTUBBI Jucuumnuna @T/].04 Beeoenue 6 ananu3 OAHHbIX U

UCKYCCMBEHHbIU UHmelleKm SBIIeTCs (PaKyIbTaTHBOM B
OOII cienmanibrocTr 40.05.03 CyneOHas sSKkcnepTusa

2. Ilnanupyembie pe3yabTaThl 00y4eHUsI M0 JUCHUIJINHE, COOTHECEHHbIE C MUIAHNPYEMbIMH
pe3yJbTaTaMu 0CBOeHHs 00pa30BaTe/IbHOM NMPOrpaMMspl (KOMIETEHIIUAMH U HHAUKATOPpaAMH
AOCTUKEHHSI KOMIIeTeHIN )




®opmupyemble | [l1annpyemsble pe3yJibTaThl 00yUeHHs 10 THCIUTIIHHE
KOMIIETEeHIIUH | (MOIYJII0), B COOTBETCTBHH C HHIHKATOPOM JOCTHKEHHS
(xox, KOMIeTeHIUH HanmenoBan
CoJIepKaHue HNuaukartop ne
KOMIIETCHIIMH JOCTUKCHHU A OLEHOTHOTO
) KOMITETeHIHH Pe3yabTarsl 00y4yeHust cpecTea
M0 TUCHHUNIHHE
(xox, conepkaHue
WHIUKATOpA)
OIIK-9 OIIK-9.1. 3Hath: cocTaB, pyHkuu U KOHKpeTHBIe | CobecemoBanu
Crniocoben Hcnonp3yer BO3MOXXHOCTH CIIPaBOYHO- e
MIOHUMATh COBPEMECHHBIC UH(POPMAIMOHHBIX, UHPOPMAIIMOHHO- Tect
TIPUHIUITBI UH(POPMAIIMOHHO- TIOMCKOBBIX CUCTEM U CHCTEM
paboThI KOMMYHHKATHBHBIC | TIOJACPKKH MPUHATHS SKCIIEPTHBIX
COBPEMCHHBIX | TEXHOJIOTUHU B pelIeHuit
WH(GOPMAIIMOHHBI | CyIe0HO- YMmeTh: cobuparsk, 00001IIaTh U
X TEXHOJIOTUI U | DKCTIEPTHOM UHTEPIPETHPOBATH C UCIIOIH30BAHUEM
UCTIONIb30BATh X | IESTEIBHOCTH COBPEMEHHBIX HHPOPMAITMOHHBIX
IUTSL PEeUICHUS TEXHOJIOTHI WH(POPMAIIHIO,
3aja4 HE0O0X0IUMYIO0 Ui (POPMUPOBAHUSA
npoeCCHOHATEH CYKJICHUH 110 COOTBETCTBYIOIIMM
Ol 1eATENbHOCTH npobiaemMam
Bnanets: HaBbIKaMH UCTIOIB30BaHUs 0a3
JTAaHHBIX, HABBIKAMU PaOOTEHI C
UH(POPMAIMOHHO-TIONCKOBBIMH U
CIPaBOYHO-UH(POPMAITMOHHBIMU
cUcTeMaMu
OITK-9.2. 3HaTh: cocTaB, PyHKIIMH U KOHKPETHHIE
TTpuMeHser BO3MOXKHOCTH aIllIapaTHO-

coBpeMmeHHsbIe [T-
UHCTPYMEHTBHI JUIS
MOy YCHUS
KPUMHMHATHCTUYECK
Y 3HAYUMOU
UH(pOPMAaLIUH 110
TIPOBOTUMBIM
Cy1eOHBIM
IKCIEPTU3AM

IpOrpaMMHOT0 oOecrieueH s B Iporecce
peteHwus 3a1a4 mpopecCuoHaIBHO-
CITy>K€OHOH eI TeNbHOCTH

YMeTb: cobupars, 00001maTh 1
UHTEPIPETUPOBATH KPUMUHAIUCTHYECKU
3HAYUMYI0 HHQOPMAIIHIO C
UCIIOJIb30BAaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUI

Bitagers: HaBbIKAMU UCIIOJIB30BaHUSA
MPUKJIAHBIX TPOTPAMMHBIX CPEICTB,
HaBBIKAMU pabOThI B KOMITBIOTEPHBIX
ceTsax

3. CTpykTypa u coaep:kaHue TUCUUILTUHBI

3.1. TpyaoeMKOCTb JUCHUIIMHBI




Ounas
o0y4eHust
OO0mas TPy10€eMKOCTh 1 3ET
YacoB no yueGHOMY IJIaHY 36
B TOM 4HCJIe
ayJAUTOPHBbIE 3aHATHSA (KOHTAKTHas padoTa):
- 3aHATHSA JIEKIMOHHOI'0 THIIA 8
- 3aHATHS CEMHUHAPCKOIO THIIA 8
- Tekymuii koutpoJs (KCP) 1
caMocTosiTe/IbHAsA padoTa 19
KOHTPOJIb
IIpoMeskyTO4HaAsi aTTECTALUS — 3a4eT

3.2. ConepxxaHue QTMCUMILTUHBI

B ToMm uucie

KonrakTHas padora (pabora Bo | Cam
B3aMMO/IeliCTBUH C 0CcTO
npenojaasaresieM), yachl. 13 HuUX | ATes
bHas
Bcero pado
HaumeHoBaHMe U KpaTKoe coJepKaHue 3ansaT | 3aHAT Ta
(4acel) | 3ansTus
pa3aesioB U TeM JMCUHUILTHHBI usi us 00y4
JIEKIUOHH Bceer
CeMUH | J1abop ao
oro 0
apcKo | aTopH eroc
THIIA
ro oro s,
TUNA | THNA yac
bl
Oun | Oun
Ounas Ounas Ounas | OynHas
ast ast
1. IlocTaHOBKH M pUMEPHI 3aa4 2 4
2. Beenenue B 361K Python 2 4
3. OnucarenbHasi CTATUCTUKA U Pa3BEIOYHbBIN 2 2 4
aHaJIM3 JaHHBIX
4. 3amaun KaacCU(UKAIIMU U PETPECCUU 2 2 4
5. 3agaun 0O0yueHus: 6€3 yUuTens 2 2 4
Hroro 36 8 8 20

3aHATHSI CEMUHAPCKOTO THUIIA OPraHU3YIOTCS, B TOM YHUCIIe B (POpME MPAKTUUECKON TOTOTOBKH.
[TpakTHyeckast MOATOTOBKA HampaBiieHa Ha (JOPMUPOBAHMUE U pa3BUTHE 3HAHUN, YMEHUI U HABBIKOB

MNPUMCHCHUA COBPCMCHHBIX I/IH(I)OpMaLII/IOHHLIX TEXHOJIOT Hﬁ,

B TOM 4YHUCIC OTCUYCCTBCHHOI'O
MMPOU3BOACTBA, ITPHU PCLICHUHN 3a/1a1 HpO(I)CCCHOHaHLHOﬁ JCATCIIbHOCTH.

Texkymuii KOHTpPOJIb YCIEBAaEMOCTU peanu3yercss B Qopme cobeceaoBaHMs, TECTUPOBAHUA MU

MPAKTUYECKUX 3aJaHUM.

IIpomerxyTouHas aTTecTanus NPOXOIUT B TPATULIMOHHOM Gopme (3a4eT).
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4. YueOHO-MeTOAMYECKOE 00ecrieyeHne CAaMOCTOATEeIbHOM PadoThl 00y4YaAKIIMXCH

CamocrosTensHas pa60Ta CTYACHTA IPpHU HU3YUYCHUU AUCHUIIIIMHBI «BBenenue B aHanmu3 JaHHBIX U
HCKYCCTBCHHBIﬁ HHTCJUICKT» BKJIKOYACT BBIIIOJIHCHUC IIPAKTUYCCKUX 3aJaHuM 10J KOHTPOJIEM
npenoaaBaTeisd U MOATrOTOBKY K 3a4CTYy.

KOHTpOHBHBIe U TCCTOBBIC BOIIPOCHI, NPAKTUYCCKUC 3aJaHUd JIA MPOBCACHUA TCKYLICTO KOHTPOJIA U
HpOMe)KYTO‘{HOIZ aTTEeCTAallUU 110 UTOraM OCBOCHUS JUCHUIIIMHBI TPHUBCACHDI B II. 5.2.

5. @®oH/] OLEHOYHBIX CPEICTB 15 MPOMEKYTOUHOM aTTECTANMM MO AUCIHUTIIHHE (MOTYJII0),
BKJIFOYAIOIIHAH:
5.1. Onucanue MIKaJ OLEHUBAHUS Pe3yIbTATOB 00y4YeHMs MO IUCHUILIUHE



Yposennb

IIkana oneHuBaHusi cGOPMUPOBAHHOCTH KOMIIETEHIN I

copmupo
HEyI0BJIe | YAOBJIETB
BaHHOCTH Y v OoYeHb NpeBoCcxX0
IIOXO TBOPHUTEJ | OPUTEJIbH XO0po1Io OTJIMYHO
KOMIIETCHIL p p p X0poLIo THO
_— bHO 0
(MHAUKATO
pa
AOCTH/KEHH
q He 3auteno 3auTeHo
KOMIIETEHI]
ui)
OtcyTcTB
ve 3HaHUI
TEeopeThye v Vposers
OBEHb .
CKOTO Ypoens | Muanman P . 3HAHUU B YpoBeHb
MaTepuaina . 3HaHHU B . VYposens
3HaHUU BHO o0beme, 3HAHUU B .
o0BeMeE, 3HAHUI B
HUKE JIOILy CTUM COOTBETCTB | 0OBbeMe,
. COOTBETCTB o0Beme,
MUHUMaJb | bIH IOLIEM COOTBETCT
Heposmox yIOLIeM Y HpeBbIIIa
HBIX OBEHb IIpOrpaMMe | BYIOIIEM
3 HOCTB P . IporpaMmme porp Y IOLIEM
SHaHUA TpeOOBaHU | 3HAHUIA. MNOJArOTOBKM | IIpOrpaMMm
OLICHUTD _— I IIOArOTOBKH B IporpaMm
i. Umenn OIyIIEH . HomyieHo | e
IIOIHOTY Y . Jomymieno Y y
. MECTO 0 MHOT'O HECKOJIBKO | TIOJrOTOBK
SHaHUH 5 5 HECKOJIBKO 5 [IOJATOTOBK
rpyobie HE BIX HecylecTBe | u, 6e3
OIIMOKH. OIIMOKH. HHBIX OIHOOK.
€ OTKa3a OIINBOK
0By Haro OIIMO0K
erocs ot
OTBETa




IIponemonc [Tponemon
IIponemon | tpupoBansl | [IpogemoHc | cTpupoBan
CTpUpOBaH | Bce TPUPOBAHLI | bI BCE IIponemon
OtcyTetB | []py PP Prp P
Bl OCHOBHBIE BCE OCHOBHBIE€ | CTPUPOBAH
ne pelIeHuN
OCHOBHBI€ | YMEHHUS. OCHOBHBIE YMEHMUS, BI BCE
YMEHHUSL. Pemennr YMEHHUS. pelIeHbI OCHOBHBIE
HBIX BIX 3a7a4
. Pemiensl BCE Permennl BCE YMEHMUS,
YMEHHUM. He
THITOBEIE OCHOBHBIE BCE OCHOBHBIE | PELICHBI
HeBo3MoX | iponemon
3aJ]a4M C 3a/Ja4M C OCHOBHBIE 3a/1a4u C BCE
HOCTB
CTpHUpOBAH HErpyObIM | HETpyObIMH | 3a/1auHu. OTIENbHLI | OCHOBHEIE
OLIEHHUTH
Ymenus bl u ommoOKkamu. | BemmonmHeH | Mu 3a1a4i.
HaJIn4ine OCHOBHEIE
. omunbOkamu | BelmonHeHn | bl Bce HecymiecT | Brimonnen
YMCEHHH YMEHHS.
BI BCE 3aJIaHus, B BEHHBIM BI BCE
BCJIEACTBH
u Brimonnen | 3aganus, B MOJTHOM HejgoyeTra | 3aJaHus, B
€ OTKasa MeJI
BI BCE IOJTHOM 00beMe, HO | MH, ITOJTHOM
oGyugatomy | MECTO
6 3aJIaHusl, o0BbeMe, HO | HEKOTOpbIE | BHIMOJIHEH | 0ObeMe
erocs oT IpyonBIC 5
orBeTa — HO HE B HEKOTOpbIE | C BI BCE e3
IMOJIHOM c HeJI0YeTaMH | 3aJlaHus B | HEJOYETOB
o0BeMeE. HEZOYETaMHU IIOJIHOM
o0BeEME.
OtcyTcTB
e Ilpu Nmeercs
pnagenns | PCIHCHAM | mvans [Iponemon
CTaHJapTH o IIpomemonc
Marepual HBIN [Iponemonc | crpuposan | [Iponemon
BIX 3aJ1a4 TPUPOBAHBI
OM. Habop 5 TPUPOBAHBI | bl HABBIKU | CTPUPOBAH
a30BEIC
Hesozmox | H€ HaBBIKOB 0a30BEIE npu TBOPYECKHU
IIPOJIEMOH HAaBBIKH MpU .
HOCTbH IS HaBBIKM MPU | PEIICHUH | i MOIAXO]
CTPUPOBaH PCHICHNH
H OLIEHUTH perieHus perieHnu HeCTaHIap | K
HaBbIKHA BI 6330BEIC CTaHJapTHBI
HaIu4ue CTaHJapTH CTaHJApTHBI | THBIX pelIeHuto
HaBBIKH. X 3a/ta4q ¢
HaBBLIKOB BIX 337124 C X 3a7a4 O0e3 | 3aymay 6e3 | HecTaHaap
HEKOTOPBIM 5 5
BCICACTBH | 1y ar: HEKOTOPBI 0 OILIHOOK U OIIMOOK U | THBIX
€ OTKa3a MU HEJIOYETOB. | HEJOYETOB | 3a1ad.
5 MECTO HEIOYETAMU
00yuarong rpy6sre HeIo4ueTa
erocst otT OIINGKL MU.
OTBETa




IIkaa oneHKH NPHU MPOMEKYTOYHOM aTTeCTAllUN

OueHnka

YpoBeHb NOATOTOBKH

3a4TCHO

[IpeBocxomHO

Bce xomnereHMy (4acTu KOMIIETEHIIMI), Ha (POPMHUPOBAHUE
KOTOPBIX HalpaBiieHa JUCLMIIIIMHA, COPMHUPOBAHBI HA YPOBHE
HE HIKE «IIPEBOCXOAHO»

O1iau4HO

Bce kommereHnuu (4acTv KOMIETEHIWI), Ha (OPMUPOBAHHE
KOTOPBIX HalpaBlieHa AUCIHUIUIMHA, C(OOPMUPOBAHBI HA YPOBHE
HE HIKE «OTIMYHO», MPH 3TOM XOTsI Obl OJHA KOMIIETECHIIHUS
chopMupoBaHa HA YPOBHE «OTIIMYHO

Ouenb xopo1o

Bce komnereHnuu (4acTh KOMIETEHIMH), Ha (OpMUpOBaHUE
KOTOPBIX HallpaBJIeHa AUCLUIUIMHA, CPOPMUPOBAHBI HA YPOBHE
HE HW)KE «OYEHb XOpOILIO», IpH 3TOM XOTs Obl OjHA
KOMIETeHIMsI cpopMHpOBaHA HA YPOBHE «OUYEHb XOPOIIO»

Xopowo

Bce komnereHnuu (4acTh KOMIETEHIMiH), Ha (OpMUpOBaHUE
KOTOPBIX HallpaBJIeHa AUCLUIUIMHA, CPOPMUPOBAHBI HA YPOBHE
HE HIDKE «XOpOLIO», NMPHU 3TOM XOTsI Obl OJJHA KOMIIETCHIIMS
c(hopMHUPOBaHA HA YPOBHE «XOPOLIO»

Y 10BIETBOPUTEIILHO

Bce kommereHnmu (4acTv KOMIETEHIMi), Ha (HOpMHUpPOBaHHE
KOTOPBIX HaIlpaBjieHa AMCLUUILINHA, CPOPMHUPOBAHBI HA YPOBHE
HE HWXKE «yJOBICTBOPHUTEIBHO», NMPU 3TOM XOTS OBl OjHA
KOMIeTeHIHs ChOPMUPOBAHA HA YPOBHE «YJAOBJIETBOPUTEIILHON

HC
3a4YTCHO

Hey,ZlOBJ'ICTB OPHUTCJIbH
0

Xots OBl OgHA KOMIETEHIMs C(HOPMHUPOBAaHA HA YpPOBHE
«HEYJIOBJICTBOPUTEIbHO», HU OJHA M3 KOMIIETEHUUHA He
c(hopMHPOBaHA HA YPOBHE «ILIOXO»

ITnoxo

Xotst Obl ofHa KOMIIETEHIMS CGOpMUPOBaHA HA YPOBHE
«IIOXO0»

KpuTtepuii oneHuBaHNs 0TBETOB HA THNIOBbIE KOHTPOJIbHbIE BOINPOCHI I cOOeceTOBAHUS U

BOIIPOCHI K 3a49€Ty

Pesynprarsl oTBETA Ouenka
CryneHT nan pa3BEepHYThIM OTBET Ha BCE 3a4TEHO
BOIIPOCHI.
CTyZeHT OTBETHJI TOJIBKO HA YaCTh BOIIPOCOB HE 3a4TEHO
WJIY J1aJl HEPa3BEPHYThIM OTBET HA BCE BOIIPOCHI.

KpuTepuii onieHUBaHUs NPAKTHYECKUX 3adaHUi

Pe3ynbTarsl paboThl

Orenka

Bce nmpakTudeckue 3a1aHusl BBIIIOJIHEHBI B 3aUTEHO
MOJIHOM 00beMe U B cpok. OmucaHue Bcex
9TAIoB BBHINOJIHEHUS 33aHUH, KO U
pe3ynbTaThl paboThl MPEICTABICHbI
IIPENoAaBaTelo.

BrInosHeHb! HE BCe MPaKTUYECKUE 3aaHus UITU HE 3a4TeHO
BBINOJIHEHBI HE B [TOJTHOM 00beMe
(mpezcTaBiIeHO HE TIOJHOE OITUCAHUE ITAIOB
BBITIOJTHEHUS 3a/IaHUM, KOa paboTaer
HEKOPPEKTHO, pe3yJbTaThl paboThl HE
IIPEICTaBIEHBI IPENIOAABATEIIO).




IIIxaja oeHKH Pe3yJbTATOB TECTHPOBAHMS

Bbamabl, % | Ouenka cpopMUpPOBAHHOCTH
KOMIIETEeHIIUH
80-100 3a4TEHO
0-79 HE 3a4TCHO
5.2. TunoBbie KOHTPOJIbHbIE 32JaHUSI M1 HHbIE MAaTepPUAJIbI, HEO0X0IMMBbIe /IJIl OLlEHKH

pe3yJbTATOB 00yUeHUs

5.2.1. Bonipochl K 3a4eTy no aucuuninHe «BeeaeHne B aHaiu3 JaHHBIX U UICKYCCTBEHHBIN HHTEIIEKT)»
AJs1 onleHKH cpopmupoBanHocTu komnereHuuu OITK-9

Bonpoc Kox kommerennnu

1. YTo Takoe NCKYCCTBEHHBIN UHTEIIEKT? OIIK-9
2. Yro Takoe cnalblil (crienuaIn3upOBaHHBIM WU MPUKIIATHON) OIIK-9
WCKYCCTBEHHBIH HHTEIICKT?

3 UYrto Takoe CUIIbHBIA UCKYCCTBEHHBINH MHTEIUIEKT? OIIK-9
4 Uro Takoe 3KcrepTHasl cucrema? OIIK-9
5. Yro Takoe MalMHHOE 00yueHue? OIIK-9
6. Yrto Takoe aHaIN3 JaHHBIX? OIIK-9
7 UYro Takoe oOyueHue ¢ yunreaem? OIIK-9
8 Yro takoe oOyuaromniasi BbIOOpka? OIIK-9
9. Uro Takoe oOydeHHe 0e3 yuurens? OIIK-9
10. UYro Takoe kiaccuduranus’? OIIK-9
11. UYro Takoe perpeccusi? OIIK-9
12. Uro Takoe KiacTepusarus? OIIK-9
13. Yo Takoe uepapxuyeckas Kiactepusarus’? OIIK-9

5.2.2. TunoBble KOHTPOJbHbIE BOMPOCHI JJs codeceqOBaAHMS IJIsi ONEHKH CHOPMHPOBAHHOCTH
komnerenuuu _OIIK-9 (unankarop komnerennuu OIIK 9.1, OIIK 9.2)

Ha cobecenoBanuu nposepsieTcs, Kak CTYAECHT OCBOMJI OCHOBHbIE MOHATHSA. OH JIOJDKEH YMETh J1aBaTh
Pa3BEPHYTHIN OTBET HA CIEAYIOLIUE BOIPOCHI.

YTo Takoe UCKYCCTBEHHBIN MHTEIIEKT?

Yro Takoe cinalbli (CrieaTu3upOBaHHbIN WM MTPUKIIATHON ) UCKYCCTBEHHBIN MHTEIUIEKT?
YT0 Takoe CUIIbHBIN UCKYCCTBEHHBIN MHTEIUIEKT?

Yro Takoe rirybokoe o0yueHue?

Urto Takoe skcnepTHasa cucrema’?

Yro Takoe MamMHHOE 00yueHHe?

YTo Takoe aHAJIU3 TaHHBIX?

Yro Takoe oOyueHue ¢ yuurenaem?

Urto Takoe oOyuaromas BeIOOpKa?

e © ©o N o ok~ wbd



10. Urto Takoe 0OyueHue 6e3 yunrens?

11. UYro Takoe knaccudukanus?

12. Uro Takoe perpeccus?

13. Uro Takoe Kiactepusarus?

14. UYro Takoe nepapxuueckas Kjiactepusarus?

15. OcHoBHbIE OMOMUMOTEKH W MPOTPAMMHBIE CPENICTBA ISl PEIICHUs 3a/ay aHaiu3a JaHHBIX U

MAIIuHHOTI'O O6y‘{eHH$I .

5.2.3. TunoBbie NpaKTHYECKHE 3a1aHUs J1JIs1 onleHKH chopmupoBaHHocTH KomneTeHuuu _OITK-9

[IpakTuyeckue 3aaHus HaIpaBJIeHbl Ha (OPMUPOBAHUE U KOHTPOIb y OOYyYarolUXCs MHIUKATOPOB
komrereHnuii OITK-9.2, OIIK-9.3. [IpakTuueckue 3amaHus BBINMOJIHAIOTCS B BUIE Jupyter-HoyTOyka U
npencTaBisieT co00il JOKYMEHT, COAEpKAllluid ONMUCAaHUE BCEX OSTANOB BBIMOJHEHUS PaOOTHI, KO,
pe3yIbTaThl U BHIBOJIBI.

1. Dcce “Moe r0rMoe MPUII0KEHHE, UCTIONB3YIOIIEe TEXHOIOTHIO HCKYCCTBEHHOTO HHTEIUICKTa”
2. [TpakTnueckoe 3ananue “IIporpamma Ha Python “VYranaii uncino”.
a. HanucaTts nporpaMmmy, KOTOpasi yMEET UrpaTh C YEJIOBEKOM B Urpy “Yranai uucio’. IIporpamma

3araapiBaeT cirydaiiHo yucio ot 1 1o 100. YenoBek noskeH yraaath ero. s 3Toro oH 1€1aeT HECKOIbKO
(e Oosiee 7) MOMBITOK, HA3bIBasi KAKOE-TO YUCIIO B 3TOM Juana3oHe. Ha KaXayio MOMBITKY YelloBeKa
KOMITBIOTEP TOBOPUT, yTaiaji YeJIOBEK I HET, U B CIIydae, €CII YeIOBEK He yrajiail, O0JIbIle I MEHbBIIE
3araJlaHHOE YHWCIIO 4YHCJla, HA3BaHHOTO dYeloBekoM. Hamummre Takyro mporpammy. /Jlns BBoga
uHGOPMAIIMK YETOBEKOM HCIob3yiiTe Gpyukuuio input(). s BeiBoaa - print().

b. Peanusyiite mporpaMmy, Urparolryto B urpy "Yrajaait yuciao", HO 4eJI0BEK U KOMIBIOTEP MEHSIOTCS
pOJISIMHU.

3. [IpakTnueckoe 3aganue “Pa3BeqouHblii aHAIN3 TaHHBIX .

1. Haiinute nnTEepeCcHbIC TaHHBIE, C KOTOPBIMH BBl XOTHTE paboTaTh. PekoMeHyMble pecypChl:

https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenayercst paboTath ¢ TAOMHMYHBIMU JaHHBIMH B HECKOJIBKO
JIECATKOB MPU3HAKOB (CTOJIOIIOB), HECKOJIBKO THICSY (CTPOK).

2. Onumure, YTO NPEACTABISIOT U3 ceOsl ITH JaHHbIE, KaKue MPU3HAKH, TOYEMY OHM BaM HHTEPECHBI.
3. [TpuMmenHTe K NaHHBIM MOAXOSAIINE METOIbI OUUCTKU (OOPHOBI ¢ BRIOpOCAMU U MPOMYIIEHHBIMU
3HaUYECHUSIMU) U BU3yanu3auuu. CrenaiTe BbIBOJBI.

4. Crenaiite BEIBOJBI

4. [TpakTdeckoe 3ananue “Pemenue 3a1aun KIacCHPUKAIUU U PETPECCUE”’

a. Jnst maHHBIX U3 3a7aHUs 3 ONIPEeeNINTEe, KaKO TPU3HAK BBl OyI€Te ONMPEENsITh 10 OCTATBHBIM. UTO
3TO 3a 3ajJla4a: KiIaccu(UKaluy Uil perpeccuu?

b. [ToaroroBeTe naHHBIE (OTMACIITAOMPYHTE KOJIWYECTBEHHbIE U OWHApHU3YHTE KaTeropuajibHbIe
MIPU3HAKH ).

C. Paz6eiiTu BEIOOPKY Ha 00YYaroIIyI0 U TECTOBYIO.

d. OOyunTe HECKOIBKO METOJOB MAalIMHHOrO o0ydeHusi (He MeHee TpeXx, Hampumep, KNN,

RandomForests, MLP). CpaBHuTE KauecTBO 3TUX METOJIOB Ha 00yYaroIlel U TECTOBOIl BHIOOpKax.
e. Cnenaiite BbIBOJIBI
10



o. ITpakTnueckoe 3aganue “Pemenue 3agaum Kiaacrepusanuu’”.

a. Jlist naHHBIX U3 3aaHus 3 cHOPMYIUPYUTE 3a7a9y KIIacTepU3aIUH.

b. OOyunTe HECKOJIBKO METOJIOB KJacTepu3aluu (He MeHee JBYyX, Hampumep, k-means, DBSCAN).
OO0mbscauTe Bam BeIOOp. CpaBHHUTE pe3yIbTaThl PA0OTHI AITOPUTMOB, a TAKXKE ITOJTy9YECHHBIE PE3yJIbTATHI C
pe3yJbTaTaMu paboThl METOJIOB OOYUEHUS C yUUTENeM U3 3a1aHus 4.

C. CremaiiTe BEIBOJIBI

5.2.4. TunoBbIe TeCTOBbIE BOMPOCHI /ISl OlleHKH chopmMupoBanHocTH kommnerenun_OITK-9

Bce BOIIPOCHI AJIbTCPHATUBHLIC

1. YTo Takoe UCKYyCCTBEHHbIN UHTEIIEKT?

o HcKycCcTBEHHBIN MHTEIJIEKT — ATO IPOrpaMMa WM YCTPOKWCTBO, HMUTUPYIOILIEE
MHTEJJICKTYalIbHbIE CTIOCOOHOCTH YeIOBEKa.
L HckyccTBEHHBIN HHTEIJIEKT — 3TO KHOEp-MEXaHUYECKOE YCTPOMCTBO, HAIOJIOBUHY —

4eJIOBEK, HaloJIOBUHY — MainHa. [log HuM — 6oeBoe 1accu U3 runepcIuiaBa, yiupasiseMoe
MHUKpPOIIPOLIECCOPOM, MOJTHOCTBI0 OpOHUPOBAHHOE, OUeHb IpouHoe. Ho cHapyxu — xuBas
YeJioBeyecKasi TKaHb: II0Th, KOKa, BOJIOCHI, KPOBB, BBIPAIIEHHBIE /17151 KHOOPIOB.

L VcKyccTBEHHBIN MHTEIIEKT — 3TO HCKYCCTBEHHAs HEMPOHHAs CETh, CIIOCOOHAst K 00yUYCHHIO
1 caMOOOyYCHHIO.

2. Yro Takoe ciadblii HCKYCCTBEHHBI MHTEIUICKT?

L Cna0plif MICKYCCTBEHHBIM MHTEIUIEKT - 3TO MPOTrpaMMa, YCTPOWCTBO WIIM IIPOTPAMMHO-
arrapaTHbId KOMILIEKC, YMEIOIasl peliaTh TOJbKO HEKOTOPBIN KJ1acC MHTEJUICKTYaIbHbIX 3a/1ay.
° CnaOpblit ICKYCCTBEHHBIN MHTEIUIEKT - 3T0 Kubopr moaenu ot T-800 mo T-888.

° Crnalblif HICKYCCTBEHHBIN MHTEIIJIEKT - 3TO OJAHOCIONHAS UCKYCCTBEHHAs! HEHPOHHAS CETh.

3. Uro Takoe CHIIbHBIA UCKYCCTBEHHBIN HHTEIICKT?

° CunbHBIA UCKYCCTBEHHBIN MHTEIUIEKT - 3TO IPOrpaMMa, YCTPOHCTBO MU MPOTrpaMMHO-
anmnapaTHbIA KOMIUIEKC, 10 CBOUM WHTEJIEKTYallbHBIM CIIOCOOHOCTSM HU B YEM HE yCTyMHaromias
YeJI0OBEKY.

° CHITbHBIN UCKYCCTBEHHBI HHTEIUICKT - 3TO KnOopr moenu ot T-900 u BeimIe.

° CUJTbHBIN UCKYCCTBEHHBIA MHTEIUIEKT - 3TO JIF00ast riy0oKast HeMpoHHas CeTh, yMEromas
pemiaTth 3aa4n KiacCu(pUKaluu U perpeccuu.

4. Yro Takoe dKCriepTHas cuctema’?

° DKcnepTHas CUCTEMA - 3TO MporpaMMHasi CcTeMa MO3BOJISAIONIAs PelaTh 3a1aun
MCKYCCTBEHHOT'O MHTEIIJIEKTA C IIOMOIIBIO MPaBUII, CHOPMYIUPOBAHHBIX SKCIIEPTOM, COCTABISIOLINX
0a3y 3HaHUU O MPEIMETHOMN 00JIacTH.

® :‘)KCHepTHaH CUCTEMA - 3TO KOJIJICKTHUB 3KCIICPTOB B ,HaHHOﬁ HpeHMeTHOﬁ 06J'IaCTI/I,
pemaromux MHTCJUICKTYaJIbHBIC 3a1a4U.
® :‘)KCHepTHaH CUCTEMA - 3TO UCKYCCTBCHHAA MHOTOCJIOMHAs HeﬁpOHHaﬂ CCTh.

5. Yro Takoe MalMHHOE 00yueHue?

° MarmmHHOE 00y4YeHHe - 3TO TOJIX0]] B HICKYCCTBEHHOM HHTEIUIEKTE, OCHOBAHHBIN Ha
MMOCTPOSHUU MOJIEJIeH (PEIIArOIINX MPABUII) IO JAHHBIM.

° MarmHHOe 00y4YeHHe - 3TO CUCTeMa 00yUYEeHHS TP MOMOIIY UH(POPMAITUOHHBIX U
AIIEKTPOHHBIX TEXHOJIOTHI.

° MarmmHHOE 00y4YeHHE - 3TO IeJICHANIPABICHHOE 0ObEKTHBHOE OTPAKECHHE JCHCTBUTEILHOCTH
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6. UYrto Takoe aHAIU3 JaHHBIX?

° AHaJIN3 JAHHBIX - 3TO U3BJICUYCHHE 3aKOHOMEPHOCTEN 1 3HAHWUW U3 JAHHBIX.

° AHanM3 JaHHBIX - 3TO MOJXO/ B MAITUHHOM O0YyYE€HNUU, OCHOBAaHHBIN HA MCIIOTH30BAHUH
TTyOOKHUX HEMPOHHBIX CETEH.

° AHalW3 TaHHBIX - 3TO U3BJICYECHUE 3aKOHOMEPHOCTEH C MOMOIIIBIO 3HAaHUH,

c(hopMyITHPOBAHHBIX SKCIIEPTOM.

7. Yro Takoe oOyuaromias BEIOOpKa?

° OOyuaroniasi BRIOOpKa - 3T0 HA0Op 0OBEKTOB (BXOJIOB) C U3BECTHBIM JIJISl KAXKIOTO O0BEKTA
3HAYCHUEM OTBETa (BBIXOJA, METKH, IIEJIEBOM MEPEMEHHON ).

° OOyuaroniasi BRIOOpKa - 3T0 HA0Op 0OBEKTOB, KOTOPHIC MOJIB30BATEIh BRIOUPAET JISI CBOETO
00yueHwusl.

° OOyuaroniasi BRIOOpKa - 3TO HA0Op 0OBEKTOB, KOTOPHIC YEIOBEK yAalseT 13 0a3bl JAHHBIX
1151 9 (HEKTUBHOTO 00yYCHHUS.

8. Uro Ttakoe oOydeHue ¢ yuureiaem?

° OOy4eHwne ¢ yUuTeNIeM - 3TO MOCTPOSHUE MOJICIIN IO JAaHHBIM.

° OOyd4eH#He ¢ yUUTEIIEM - 3TO PEIICHHE 33/1a4 ¢ TOMOIIbI0 HHTEIUICKTYaIbHOI'O MTOMOIITHHUKA.
° OOydeHwre ¢ yuuTeseM - 3TO 3a/1a4a pa3OrueHus JaHHBIX Ha TPYIIIbI OX0XKHUX APYT HA JApyra
00BEKTOB.

9. Yro Takoe oOyueHue 6e3 yaurens?

° OOyuenue 6e3 y4uTens - 3T0 yCTaHOBJICHHE CTPYKTYPHBIX CBOWCTB HA0Opa 0OBEKTOB.

° OOyueHue 6e3 yuuTens - 3To 00yueHHe YeJIOBeKa WIh poO0Ta MoJIe3HbIM HaBbIKaM 0e3
MHTEJUICKTYaJIbHBIX TOMOIIHUKOB.

° OOyuenue 6e3 yuuTess - 3TO 3a/[a4a ONPEICIICHUS 110 TaHHBIM KaTerOPHaIbHBIX 3HAYCHUH.

10. Yro Takoe kimaccudukanms’?

° Knaccudukarus - 310 3a1a4a 00ydeHUs ¢ yYUTeNIeM, B KOTOPOI OTBET - 3TO HOMEp KJiacca.
° Knaccudukanus - 370 3a1a4a onpeesaeH s Mo JaHHBIM YUCIOBBIX 3HAYSHH.
° Knaccudukanus - 370 3a1aua o0yueHus 6e3 yuurens, B KOTOpOid HEOOXOAMMO pa3ouTh

JAaHHBIC Ha I'PYIIILI ITOXOXKUX 00BEKTOB.

11. Yro Takoe perpeccusi?

° Perpeccus - 3170 3a1aua 00yueHUs C yUUTEIEM, B KOTOPOIl OTBETHI IPUHUMAIOT
KOJIMYECTBEHHbBIE (UUCIIOBBIE) 3HAUCHUSI.

° Perpeccus - 310 3a71a4a, B KOTOpO HEOOXOMMO pa30MTh MHOXKECTBO OOBEKTOB Ha TPYIIIBI
MOXOKUX JIPYT Ha Ipyra 0ObEKTOB.

° Perpeccus - 310 3aaua 00y4eHHsI C YIUTENEM, B KOTOPO HEOOXOIUMO OTIPEIETUTH 110
JAHHBIM HOMEp KJjiacca.

12. Yro Takoe KiacTepu3arms?

° Krnacrepuzanus - 3710 3a71a4a o0ydeHus 63 yuuTels, B KOTOPOi HE0OX0UMO pa3ouTh
JTaHHBIE HA TPYIIIHI TOX0XKUX 00BEKTOB.

° Knacrepuszanus - 3710 331a4a 00y4eHUs ¢ yuuTeneM, B KOTOPO HEOOXOIMMO OMPEeTUTh 10
JAHHBIM HOMEp KJjiacca.

° Krnacrepuzamus - 310 3a71a4a 00ydeHus ¢ yIUTelIeM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJIMYECTBEHHBIEC 3HAYCHUSI.

13. Yto Takoe nepapxuueckasi KJiacTepu3aus?
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° Hepapxuueckas Kiactepuszanus - 3To 3aja4ya 00yueHus 0e3 yuuTels, B KOTOpoil He00X01uMo
HOCTPOUTH UEPAPXUI0 OOBEKTOB, B KOTOPON BEPLIMHE COOTBETCTBYET «KJIACTEP», COAEPIKAIINNA BCE
00BEKTHI, ¥ Ha KAKIOM YPOBHE KaXK/bIi KiIacTep pa3OuBaeTcs Ha J1Ba MU 0oJiee MOIKIACTEPOB.

Hepapxuueckas KaacTepu3alys - 3To 3a/1a4a KiiacCu(GpuKamum, B KOTOPOU KaKIbIi 00BEKT

MOXKET UMECTh HECKOJIbBKO MCTOK.

Hepapxuueckas KiiacTepu3alys - 3T0 METOJI peLIeHHs 3aa4 KJIacTepU3aluu C IOMOIIBIO

UepapXyUu HEHPOHHBIX CETEH.

Caenymwiue Bopochl MPeANnoJaralT BBOJ YHUCJIA.
OTBeT cnemyer 3anucaTh B CKOOKaXx.

14. Poct nereii B rpyIie JETCKOTO Cajia 3aaeTCsl CIACAYIOIMMME 3HAYCHUSIMHU (B CM.):

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

° Haitnure meauany ()
° Haiinure HuxHUN KBapTUiIh ()
° Haiinure BepxHuii KBapTUIIb ()

15. Bec neteil B rpyIe A€TCKOro caja 3a/1aeTcsl 3HAUEHUSIMH (B KT):

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

° Berurciure cpentee ()
° BhIuKcnmTe HECMEIEHHYIO OLIEHKY aucnepeun S2 ()
° Ha ocHoBe HeCcMenIeHHOM OLIEHKH TUCTIEPCUU BBIYUCIUTE OLEHKY CPEAHEKBAIPATUYECKOTO

OTKJIOHEHUS S ()

16. Ha tectoBoii BeiOOpKe, coaeprkarieid 2000 n300paxkeHnit KOTUKOB 1 codauek (950 KOTHUKOB,

1050 cobauek), HelipoHHas ceTh coBepimia 202 omuoku: 76 KOTUKOB ObUTH
KJIaccu(UIMPOBAHBI Kak cO0a4yky, a 126 cobadek — kak KOTUKU. CUnTAast MOJIOKUTEITLHBIM —
KJIacc co0aueK, BEIYUCITUTE METPUKU:

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

OtBert OKpYTJIUTC N0 3 MMPpaBUJIbHBIX I_[I/I(I)p MOCJe IECITUYHON TOUKH.

6. YueOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecevyeHue TUCIHILIMHBI

a) OCHOBHasI TUTepaTypa:
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1. Cwmonun, /1. B. BBeaenue B HCKyCCTBEHHBI HHTEIJIEKT: KOHCIIEKT JIEKIUN: yueOHOe mocooue
/ . B. CmonuH. — 2-¢ u3n., nepepad. — Mocksa: DUIMATIINT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TekcT: a5ekTpoHHbI# // JIaHb: 37IeKTPOHHO-OMOIHOTEUHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/2325 (mata obparenus: 20.05.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. MOJIb30BaTEIECH.

2. Boponwuna, B. B. Teopus u nmpaktruka MammHHOTO 00ydeHus: yueoHoe mocoowue / B. B.


https://e.lanbook.com/book/2325

Boponnna. — YnpsaoBck: Yl TV, 2017. — 290 c¢. — ISBN 978-5-9795-1712-4. — Texkcr:
AJIeKTpOHHBIH // JlaHb: anekTpoHHO-0ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/165053 (mata oOpamenus: 23.05.2022). — Pexum qoctymna: ajis
aBTOPU3. I10JIb30BATEIICH.

0) IOoTOTHUTEIbHAS TUTEpATypa:

1. Bacanun I1.J1., bezpyk K.B., Panaesa M.B. Mozenu u MeTobl HHTEIIEKTYaIbHOU
MOJJEPKKH MTPOLIECCOB MPUHATHUS pelieHui: Yuebnoe nocodue. — Huxnuit HoBropo:
Huxeropoackuii rocynusepcuret, 2018. — 129 ¢. ®ong 06pa3oBaTeabHbIX 3JIEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — goctyn
CBOOOIHBII.

B) IporpaMMHoe obecrieuenrne u UHTepHeT-pecypChl:

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. MartepuajbHO-TEXHHYECKOE o0ecriedeHne T CUMILTHHBI

[Tomemienuss TpeaCTaBISIIOT COOON y4yeOHbIE ayAUTOPUM Ui MPOBENCHUS Y4YeOHBIX 3aHATHUH,
MPEeIyCMOTPEHHBIX MPOrpaMMol  (JIGKIIMOHHOTO THIMA), OCHAIIEHHBIE OOOpYJOBaHHEM H
TEXHUYECKUMHU CPEICTBAMU O0yUCHHUSI.

[Tomemenns s caMOCTOATENBHOM paboThl 00YYarOIIMXCsl OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOU C
BO3MOYKHOCTBIO TMOAKIIOUEHHUS K ceTH «VIHTepHeT» U o0ecredeHbl JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO Cpeay.

[Iporpamma coctaBieHa B cooTBercTBuHM ¢ TpeboBanusmu OC HHI'Y cnemmansroctn 40.05.03
CynebHas skcriepTH3a

Cocrasurens: H.FO. 30n0Tbix
3aenyromuit kadpenpo AI'JIM: H.1O. 3omoTeix

[Tporpamma omoOpeHa Ha 3acelaHuy METOJUYECKONH KOMUCCHH FOPUANYECKOTO (aKyibTeTa OT
13.12.2021 rona, npotokon Ne 4,

14


https://e.lanbook.com/book/165053
http://www.unn.ru/books/resources.html
https://www.python.org/
https://www.anaconda.com/download/
https://colab.research.google.com/

