denepanbHOE areHTCTBO IO PHIOOJIOBCTBY
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKIACHUE
BbICLIEr0 00pa30BaHuUs
«KanuHuHrpaacKuil roCcy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET

(OI'BOY BO «KI'TY»)

YTBEPXIAIO
JIMpeKTOp UHCTUTYTA

[LOKYMEHT MOAMNUCAH 3/IEKTPOHHON NOANUCHIO
®reoy BO «KrTyY»

CBEAEHNA O CEPTUOUKATE 3N
>

CepTudukar:

00bf0d64c3b51c42f86a7d00fa7602f7al
B <k Oner A XYoL
[eiicteuteneq: ¢ 05.08.2024 no 29.10.2025 &9

@OHJ1 OLIECHOYHBIX CPEJCTB
(mpuoKeHUe K paboyvei mporpaMme MOTyJIs)
«AHAJIN3 JIAHHBIX M UCKYCCTBEHHbBIA UHTEJLJIEKT»

OCHOBHOI1 nmpodeccuoHaNbHON 00pa30BaTeIbHOM MPOrpaMMbl OakagaBprara
10 HAIMPaBJICHUIO MMOATOTOBKH
35.03.08 «xBOAHBIE BUOPECYPCBHI U AKBAKYJIBTYPA)

[Tpoduns nporpammsl
«MHAYCTPUAJIBHAS AKBAKYJIBTYPA»

UHCTUTYT PBIOOJIOBCTBA M aKBAKYJIBTYPbI

PA3PABOTYUK kadepa MpUKIAIHONW MaTEMAaTHKH 1 WHPOPMAITHOHHBIX
TEXHOJIOTHI




OOHJI OHEHOYHBIX CPEACTB

2

1 PE3YJIBTATbI OCBOEHHMA AUCHHUIIVIMHBI, ITIEPEYHEHDb OIEHOYHBIX
CPEJICTB U KPUTEPUU OINEHUBAHUA

1.1 Pe3ynbTaThl OCBOCHUS JUCHUTIIUHBI

Tabmuma 1 — Ilmanupyemble pe3yabTaThl OOY4YEHHUS IO IUCIMILIAHE, COOTHECCHHBIE C

YCTAaHOBJICHHBIMH KOMIICTCHIUAMU

KOH 1 HAUMCHOBAHUEC
KOMIICTCHII NN

Jucnunnuna

PesynbTatel 00y4yeHus (BIaaeHus, yMEHHUS U

3HaHI/I$I), COOTHCCCHHBIC C KOMIICTCHIIUAMHA

YK-1CnocoOeH ocyIecTBIATh
IIOUCK, KDUTUYECKUN aHAIU3 U
CHHTE3 UH(pOpMaIH, TPUMEHSTH
CUCTEMHBIH MOAXO/ 7S pelIeHus
[TOCTaBIICHHBIX 3324

OIIK-7 Crioco6eH moHuMAaTh
MPUHIUITBI PA0OTHI COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJIOTHH
HCIIOJIb30BaTh MX IS PEIICHUSI
3a1a4 po(heCCHOHATTBHOM
JeATENHHOCTH

AHanmu3 JaHHBIX U
HCKYCCTBEHHBIN
HHTEIICKT

3HaThL:

YMeTh:

OCHOBHBIE METO/IbI aHANIN3A U OLIEHKU
WHPOpPMALUK, TOJIY4YEHHOH B TOM
yyciae ¢ HOMOLIBbI0  LUGPOBBIX
CpPEJICTB.

KPUTHYECKH OLICHWBATh HAJeKHOCTH
HCTOYHHKOB nHpopmarn B
YCIOBHAX  HEONPENENCHHOCTH U
n30bITKa/HEJOCTaTKa  UH(pOpMamu
JUISL peIICHNs TTOCTAaBJICHHBIX 3a/1a4, B
TOM YHUCIIE B IIUPPOBOU CpeIe;
BBISIBJISATh u aHaJM3UPOBAThH
NpOOJIEMHYIO CUTYaIUIO, BBIJICISS e
CTPYKTYpHBIE COCTaBJISIFOIIIE U CBS3U
MEK1y HUMU;

OPUMEHSTh METOJIbl U AITOPUTMBI
MAITMHHOTO O0YUYeHHMs ISl PEIICHHs
po(heCCUOHABHBIX 33]1aY;
BBIOMPATh porpaMMHbIE
KOMITOHEHTBI cHCTEM
MCKYCCTBEHHOT'O MHTEIIJICKTA.

Bunanetsb

AQHAJIUTHYECKUMH ¥ CHCTEMHBIMH
HaBBIKAMH, CIIOCOOHOCTBIO K MOUCKY
nH(pOpMAaITUY;

METOAaMHU M AITOPHTMBI MAITHHHOTO
00ydeHus IJIs pEIICHUS 3aj1ad.

1.2 K O1leHOYHBIM CpPEACTBAM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH OTHOCATCS:

- TCCTOBELIC 3a/IaHUA OTKPBITOTO M 3aKPBITOT'O THUIIOB;

- KOHTpOJIbHAast paboTa (1711 3a04HOI POopMbI 00yUeHus).

[Ipomexxyrounas arrectarust B popme mudpepeHImpoBaHHOTO 3a4eTa (3a4era ¢ OIEHKOMN)

NpoXoaAuT IO PpE3ylibTaTaM IIPOXOKACHUA BCCX BHUJAOB TCKYIICTO KOHTPOJSA YCIICBACMOCTH. B

OTACJIbHBIX CIIy4dasaXx (HpI/I HC MPOXOXKACHUN BCCX BUIAOB TCKYIICTO KOHTpOJIH) 3a4eT MOJKET OBITh

IMMPOBCACH B BUJIC TCCTUPOBAHUA.

1.3 Kputepun OlIeHKH pe3yabTaTOB OCBOCHUS AUCITUTUTHHBI

VYHuBepcanpHasi cUCTeMa OLIEHWBAaHHUS PE3yJbTaTOB OOyUEHHs BKIIOYAET B C€Osl CUCTEMBI

OLICHOK: 1) «OTJIIMYHOY, «XOPOLIO», «YAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY; 2) «3aUTEHOY,
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«He 3aureHo»; 3) 100 — OamTbHYIO/TPOIEHTHYIO CHCTEMY W TIPAaBWJIO TIEPEBOJIa OIICHOK B

nATHOAUTBHYIO cucTeMy (Tabir. 2).

Tabnuna 2 — CucreMa OLIEHOK U KPUTEPUU BbICTABIEHUS OLIEHKH

Cucrema 2 3 4 5
OIICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYJ0BJIETBOPUTE | «yI0BJIETBOPHUTEI «XOPOILIOY «OTJIUYHO»
JIbHO» bHO»
Kputepuii «HE 324YTEHO» «324YTEHO»
1 Cucremuocts u | Obnanaer Obnanaer Ob6nanaer Obnanaer
NOJIHOTA 3HAHMI | YaCTUYHBIMU U | MUHMMAJIbHBIM Ha0OpOM 3HaHWH, | TIOJHOTON 3HAHHIA U
B OTHOIIEHHMH | Pa3pO3HEHHBIMU HaOOpOM  3HAHW, | JOCTATOYHBIM Uil | CUCTEMHBIM
H3y4aeMbIX 3HAaHUSIMH, KOTOpBIEC | HEOOXOAWMBIM Uil | CHCTEMHOTO B3TJIS,IOM Ha
00bEeKTOB HE MOXKET Hay4YHO- | CHCTEMHOTO B3I/ Ha | U3y4aeMblil 00BEKT
KOPPEKTHO B3MJIAJA Ha | U3y4aeMbli
CBS3BIBATH  MEXIYy | M3y4aeMbIil OObEKT | OOBEKT
co0oii (TONBKO
HEKOTOpBIE u3
KOTOPBIX MOXeET
CBSI3BIBATH  MEWKAY
coboit)
2 Pabora ¢ | He B cocrosauu | Moxer Haiitu | Moxer Haiity, | Moxert HaMTH,
uHpopmanuei HaXOIUTh HE00X0IUMYIO HHTEPIPETUPOBAT | CUCTEMaTHU3HUPOBAT
HEOOXOUMYO WH(POPMAITIIO B|b U|b  HEOOXOIUMYIO
uHpopMaIuio, b0 | paMKax cUCTeMaTH3upoBa | MHPOpMALUIO,  a
B COCTOSIHMM | TIOCTaBJICHHOM Th HEOOXOOUMYIO | TaKXKe BBISIBUTb
HaXOJIUTh OTJICNIbHBIE | 3a/la4n UHQOpPMAaIMIO B | HOBEIE,
(bparmMeHTHI pamkax JIOTIOJTHUTENIbHBIE
uHpOpMaIH B MIOCTaBJICHHON HUCTOYHUKHU
pamKax 3a/1a4u HHpOpPMAITUH B
MOCTaBJIEHHOMN paMkax
3a1a4u IIOCTaBJIEHHOU
3a/1a4n
3 HayuHoe He w™oxer penats | B cocrosiHnM | B coctosHuu | B COCTOSIHUU
OCMBICIEHUE HAYYHO KOPPEKTHBIX | OCYIIECTBISTH OCYIIECTBIISTh OCYILECTBIIATh
H3y4aeMoro BBIBOJIOB U3 | HAy4HO CHCTEMaTU4YeCKUH | CUCTEeMaTHYECKUI U
siBJICHUS, UMEIOIUXCSL Y HETO | KOPPEKTHBIH u HAY4HO | HAY4HO-
npouecca, CBEJICHUM, B | aHaIu3 KOPPEKTHBIN KOPPEKTHBIN
o0BbeKTa COCTOSIHUH NPEIOCTABICHHOW | aHAJIN3 aHaIMn3
NPOaHAITM3HPOBATh HHpOpMAIUH MIPEOCTABICHHOW | MPEIOCTaBICHHOM
TOJIBKO ~ HEKOTOpPBIE nHpOPMAITUH, HHPOPMAITUH,
U3 HUMEIOUIUXCS Y BOBJICKAET B | BOBJEKAeT B
HETO CBEJICHU HCCIIeIOBaHNE WCCIIeTOBaHNE
HOBBIE HOBBIE
pelieBaHTHBIC pelieBaHTHBIE
3a7ia4e TaHHbIE [IOCTaBJIEHHOU
3ajaue JaHHBIE,

IpeJlaraeT HOBbIE
paxypchl
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Cucrema 2 3 4 5
OIICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEY/IOBJIETBOPUTE | «YAOBJIETBOPUTEJ «XOPOLLIO» «OTJIMYHO»
JILHO» bHO»
Kputepnii «HE 32YTEeHO» «3a4YTEHO»
MOCTaBJIEHHOMN
3a1a4u
4 OcBoenne B coctosinuu pemats | B coctossHuu | B cocrosinuu | He Tonpko BiajeeT
CTAHJIAPTHBIX TOJILKO  (hparMeHTHI | peliarh peuaTth T OPUTMOM u
aJITOPUTMOB MIOCTaBJICHHOU MIOCTaBJICHHBIE MIOCTaBJICHHBIE MMOHUMAeT ero
peuleHust 3aa4u B | 3a7a4u B | 3a/1auu OCHOBBI, HO |
npogecCHOHAIb | COOTBETCTBUU COOTBETCTBUU C | COOTBETCTBUM  C | IpeJIaraeT HOBBIC
HBIX 3a/1a4 3a/1aHHBIM 3a1aHHBIM 3a1aHHBIM pelIeHnss B paMKax
AJIrOpuTMOM, HC | AJITOPUTMOM AJITOPUTMOM, MOCTaBJICHHOMN
OCBOMII IIOHUMAET OCHOBBI | 3a1a4u
MIPEMIOKECHHBIN IPEI0KEHHOIO
AJITOPUTM, aJIroputMa
JIOITYCKAaEeT OMIMOKH

1.4 OHGHI/IBaHI/Ie TCCTOBBIX 3a,I[aHI/II71 3aKPBITOTO THUIIA OCYIICCTBIISICTCS 110 CUCTCME 3a4TeHO/

He 3a4TeHO («3auTeHo» — 41-100% npaBUIbHBIX OTBETOB; «HE 3auTeHO» — MeHee 40 % mpaBUIIbHBIX

OTBETOB) WJIM MATHOAJUILHON cHCcTEeME (OLIEHKa «HEYAOBIETBOPUTEIBLHOY - MeHee 40 % npaBUIIBHBIX

OTBETOB; OLICHKA «YyJJOBJIIETBOPUTEIBHO» - 0T 41 10 60 % NpaBUIbHBIX OTBETOB; OLIEHKA «XOPOILIO) -

oT 61 10 80% mpaBUIIBHBIX OTBETOB; OLIEHKA «OTIMYHO» - OT 81 10 100 % mpaBUIBHBIX OTBETOB).

TecToBrie 3amaHus OTKPBITOI'O THUIIA OLCHUBANOTCA IO CHUCTECME «3a4TEHO/ HE 3aUYTCHO.

OHeHI/IBaCTCﬂ BCPHOCTH OTBETA IO CYHICCTBY BOIIPOCA, ITPHU 3TOM HE YUUTBIBACTCA IMOPAJAOK CIIOB B

CJIOBOCOYCTAaHUHN, BEPHOCTDH OKOanHHfI, maaciKu.

2 OLEHOYHBIE CPEJACTBA JUISI TEKYIIEA W TIPOMEXYTOYHOM

ATTECTALIUA

VYK-1 CnocoGeH oCyIIecTBIATh MOUCK, KPUTUUECKUI aHAJIU3 M CUHTE3 MH(pOpMaluu, TPUMEHATh

CHCTEMHBIN MOIXO0M JJIs pCIICHU IMOCTABJICHHBIX 3a1a4

TecToBbIE 3aJJaHUSA OTKPbITOI'O THUIIA:

1. HpOLICCC HUCCICa0BaHusA, OYNCTKH, Hp606pa3OBaHI/I$I " MOJCIIMPOBAHUSA JAHHBIX C LCIIBIO

BEISBIJIEHHS TT0JIE3HOM I/IH(i)OpMaHI/II/I, MNpeACKa3aHuA U MMOAACPKKU IMPUHATUA peHIeHI/II\/’I — 3TO

JTAHHBIX.

OTBeT: aHAIN3

2. Hayqﬁoe HaIpaBJICHHUEC, CBA3aHHOC C IMOIIbITKaMHU (bOpMaJ'H/ISOBaTI) MBIIIIJICHUEC

YC€JIO0BEKa — 3TO

OrtBer: uckyccrBeHHbIii nuTesLiekT (MHA) (Al)




OOHJI OHEHOYHBIX CPEACTB 5

3. TepMUH «MCKYCCTBEHHBII MHTEJIEKT) BIEPBbIC ObLT BBE/ICH B rogxy

OTtBet: 1956

4, ABTOpOM TCpMHHA ((HCKYCCTBGHHBII;'I HUHTCIIJICKT» ABJISICTCA

OtBer: Makkaprtu ([I:x. Makkaptn) (I:xon MakkapTn)

5. WU cnocobeH pemiaTh TOIbKO Y3KOCTIEHUATU3UPOBAHHBIN 3a/1a4H.

OrtBer: ciadblii (Y3KHii)
6. Meton 1utst onpeneseHus] ClIOCOOHOCTH MAmIMHBI (KOMITBIOTEpA) MPOSIBIISTh HHTEIUICKTYaIbHOE

HNOBCACHHUC, HCOTIINYHNMOC OT YCJIIOBCUCCKOI'O B 1950 roay nmpeajioxuil

Otser: Toopunr (A. Teropunr) (Anan TeropuHr)

TecToBbIE 33aJaHUA 3aAKPbLITOI0 THIIA:

7. MeTo/1bl NCKYCCTBEHHOT'O MHTEJUIEKTA IPUMEHSIOTCS /IS
1. cMHTaKCUYECKOro aHaIu3a TEKCTa

2. BOCIpHMAITHS M PacNO3HABAHUA 00pa3oB

3. NIOHMMAaHNS eCTeCTBEHHOI0 SA3bIKA

4, MMOCTPOCHUA 0a3bl JaHHBIX

8. Llesns HanimonasnbHOM CTpaTerny pa3BUTHS UCKYCCTBEHHOTO MHTeUIeKTa B Poccun Ha 2030 ron B
o0nactu pa3paboOTKU MPOrpaMMHBIX M TEXHOJOTHYECKHUX PElIeHuil - pa3paboTaTh pelIeHus:

1. aHaJIOTMYHBIE WK CIIOCOOHBIE TPEBOCXOIUTH YEIOBEYECKUE TIOKAa3aTeNN 0 Y3KOMY KpYyTy 3a7au
2. aHAJIOTHYHBbIC WJIH CIHOCOOHBIC NMPEBOCXOAMTH 4YeJ0BeYeCKHe MOKa3aTead 10 IIHPOKOMY
Kpyry 3aaa4

3. IPOrHOCTHUYECKHE BO3MOKHOCTH KOTOPBIX KapJUHAIBHO OTIIMYAIOTCS OT YEJIOBEUECKUX

4. aHaNOTUYHbBIE WIH CIIOCOOHBIE MPEBOCXOJIUTH MOKA3aTENHU CYNEPKOMIBIOTEPOB MO LIMPOKOMY

KpYTy 33734

OIIK-7 CriocobeH moHUMaTh MPUHLUIBI Pa0OThl COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHHA U

HCIIOJIB30BATh UX IJIA PCIICHUA 3a1a4 HpO(I)eCCHOHaHBHOﬁ ACATCIIbHOCTH



OOHJI OHEHOYHBIX CPEACTB 6

9. B JaHHBIX — 3TO JAaHHBIC, OTIINYArOIIUECSA OT OOJIBIIIMHCTBA OCTAIBHBIX JaHHBIX U
YKa3bIBaOIUC HA OLHI/I6Ky HJIN UCKIIFOYUTCIIBHBIC CUTYalluH.

OTBeT: aHOMaJIMH (AHOMAJIUA)

10. Y nanenue 3amuceii, 3aMmeHa Ha CpeIHEE/MeIMaHy, UCIIOIb30BAaHUE MOJICITUPOBAHMS JIJISI

BOCCTaHOBJICHHUS JAHHBIX — 3TO METOIbI 00padOTKU (6u0) naHHBIX.

OTBeT: NponyumeHHbIX (MPoNyleHHbIe) (IycThIe)

11. CocTosinue, mpu KOTOPOM MOJIETh MAIIMHHOTO O0YyUYEHHSI CTAHOBUTCS CIIMIIKOM XOPOIIO

HO,I[OFHaHHOI‘/'I o OGy‘I&IOH.IHﬁ Ha60p JaHHBIX, HO IIJIOXO pa60TaeT Ha HOBBIX JaHHBIX — 3TO

OTBeT: nepeodyyenue

12. Mertoa rnaBubix komnoHeHT (PCA) ymenbiiaer JTAHHBIX

OtBer: pa3sMepHOCTH

13. Meroabt K-means 1 DBSCAN HCIONB3YIOTCS TSI PELICHHS 3a/1a4H: (mun)

OrtBer: KiIacTepuzanus

14. JlepeBbs pelieHuid, TorucTUUecKas perpeccus, MeTo k-onmkaimmx cocesieil 1 HEMpOHHbBIE CETU

UCTIONB3YIOTCS JUIsl PEILICHUS 3a/1a4H: (mun)

Oteer: KiIaccupuranus

15. Ha pucynke

X = centroid

MNpeaAcCTaBICHA HJJIFOCTpalA aJilrOpUT™Ma:

Beeoume obwenpunsamoe nazéanue areopumma (amern.)
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OrBer: K-means (k-cpeaHunx)

16. Meron B CTaTUCTHKE U MALTMHHOM OOY4€HUH, UCTIONb3YEMBIH JIJIsI MOJICTMPOBAHHUS U aHAIN3A
OTHOLLIEHUN MEXy 3aBUCHUMOM U OJTHOM WJIM HECKOJIBKUMU HE3aBUCUMBIMU IIEPEMEHHBIMU — 3TO

(6u0) ananus

OTBeT: perpeccuoOHHbII

17. TecHOTY CBSI3U U HANPABJICHUE JINHEHHOW 3aBUCUMOCTH MEXIY ABYMsI IEPEMEHHBIMU
omnpenenser Ko3hduuueHT koppensiuuu

Otser: IInpcona (Ilmpcon)

18. OgHuM U3 nepBhIX MOMPOOOBAT CMOJIETUPOBATH CTPYKTYPY YEIOBEUECKOTO MO3ra:
(pamunus yuenozo)

OtBet: Pozendaart (®. Pozendsarrt) (Pp3nk Po3endaarr) (Po3enodaar)

19. Heiiponnas cetb MOKeT 00padaThiBaTh TOJIBKO THUII JAHHBIX.

OTBeT: YNCJI0BOM

20. B HellpoHHOM ceTH OAMH WM HECKOJIbKO HEUPOHOB, HA BXOAbl KOTOPBIX MOAAETCS OJUH U TOT
e OOLIMI CUTHAI — 3TO

OTBeT: cJoii

21. B HeiipoHHOM ceTH K03 PUIMEHT, ONpeAeSIONNil BaAXKHOCTh BXOAHBIX JaHHBIX JUIS BBIXOJIA
HEWpOHA — ATO

OTBeT: Bec

22. Ipocrelimmii BUI HEHPOHHOH CETH, KOTOPBII MOKET 00yJaThCs peliaTh 3a1adu
KJIacCU(UKALUU — ITO

OTBeT: nepuenTpoH (mepcenTpoH)

23. Tun HEHPOHHOH CeTH, JaIlle BCEro MCIIOJIb3YEMBbIH JIJIsl aHAIM3a BU3YAJIbHBIX TAaHHBIX,
HaIpuUMep, JUIs pacrio3HaBaHUS N300paKEHUN

OtBert: cBeprounas (CNN) (CHC)



OOHJI OHEHOYHBIX CPEACTB 8

24. Hauboiee BocTpeOoBaHbl B TexHOMOorHH Datas Science coBpeMeHHbIE SI3bIKH

POrpPaMMHUPOBAHUS:

OtBer: Python, R (ITuton, R)

25. B AII Loginom mocieoBaTeIbHOCTD JICHCTBHI, KOTOPhIE HEOOXOAMMO IIPOBECTH IS aHAIU3a
IAHHBIX — JTO

OTBeT: cueHapuii

26. B AII Loginom cpeicTBO BU3yalnu3allid MHOTOMEPHBIX TAHHBIX M MOTYYCHUS] HEOOXOTUMBIX
(GbopM OTUYETOB — 3TO

Otget: Ky6 (OLAP- ky0) (runepky6)

TecToBbIE 33aJaHUA 3aAKPbLITOI0 THIIA:

27. Tlopsimok 11aroB B MOJIENIM MAITMHHOTO O0Y4EHUSI:

[lIar

1 | Tpanchopmanus JTaHHBIX

2 | oOydeHue MonenH

3 | HoATrOTOBKA JAaHHBIX

4 | amupanug MOJIEIN

5 | 3arpy3ka JaHHBIX

OtBet: 5,3,1,2,4

28. B xorTekcTe MM TEXHONIOTHS «KIaCTePU3ALUANY - ITO:
1. aBTromaTuyeckoe GOpMHUPOBAHHE TUTIOTES

2. ompeieNieHue CTPYKTYPhI JaHHBIX

3. rpynnupoBKa JaHHBIX HA OCHOBE UX CX0KeCTH

4. IpOrHO3UPOBAaHUE BPEMEHHBIX PSJIOB
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29. Anroput™ 00y4YeHHs MIEPLENTPOHA OTHOCUTCS K THITY O0y4eHUs:
1. ¢ yuurtenem

2. 6e3 yuuTens

3. ¢ MOAKPEIICHUEM

4. rmyOOKUM

30. Ycra"HoBieHHE COOTBETCTBHUA

Tun HC 3agaua
1 | [TepuenTpoHsl a | AHaJIM3 BPEMEHHBIX MOCIIEIOBATEILHOCTEH
2 | RNN 0 | Pacno3naBanue nzo0paxeHuit
3 | CNN B | [IpocTteie 3amaun knaccudukanuu

OTtBer: 1B, 2a, 30

31. B Data Science BoctpedoBanbl 6ubmmorexu Python:
1. Pandas

2. NumPy

3. Scikit-learn

4. R

5.SQL

32. B AII Loginom ycraHoBIeHHE COOTBETCTBUE 0003HAUCHHUIT THITOB JTaHHBIX:

3nak (AIT Loginom) Tun manusix (AIT Loginom)
1 a | Jlormueckuit
2 6 | Jara/Bpems
3 B | BemecrBeHHbIi
4 r | Lensrii
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I | CTpOKOBBIiA

e | [lepemennbrit

OTtger: 11, 2a, 30, 4B, Se, 61

3 TUIIOBBIE 3AJAHUS HA KOHTPOJIBHYIO PABOTY, KYPCOBYIO PABOTY/

KYPCOBOM IMPOEKT, PACYETHO-TPA®UYECKYIO PABOTY

Y4eOHBIM IJIAHOM MPEAYCMOTPEHO BHITIOTHEHUE OJJTHOM KOHTPOJIHHOU paboThI (7151 3204HOM

dbopMbI 00yUeHHS).

KOHTPOJIBHAS PABOTA

3aganue 1. [TogroroButs pedepat no 3agaHHoON TemMe (10 BapUAHTaM):

[TonsTHe aHanu3a JaHHBIX. 3a/la4y aHaJIU3a JaHHBIX. MeToibl aHanu3a gaHHbIX. [IpuHImns!
aHaJIM3a JaHHBIX.

HNHcTpyMenTs! aHanu3a JaHHbIX. O01acTi NIPUMEHEHHs aHaIN3a JaHHBIX.

Ounctka nanueix. [IpeoOpa3oBanue nanHbIx. IHTErpanus naHHbIX. Paznenenue qaHHbIX.
OrnipesiesieHre TUTIOB JIaHHBIX.

O6paboTka oTcyTcTBYIOIIMX 3HaUeHUH. OOpaboTka BEIOpocOB. MaciitabupoBanue
naHHbIX. Hopmanuzanus gaHHbIX.

KonupoBanue kareropuanbHbIX Npu3HakoB. CIusSHUE JaHHBIX. Y JajeHue AyOIuKaToB.
HNHuaexcupoBaHue NaHHBIX.

Busyanuzanus gqanasix. OneHka kayectBa JaHHBIX. CoxpaHeHHe Mpe1oopaboTaHHbIX
JTAaHHBIX.

Jluneitnas perpeccusi. Moaens nunelHoM perpeccun. KoagduunenTs! nMHeHON
perpeccuu.

MeTto1 HaMMEHBIINX KBAJPaTOB.

Perpeccuonnslii ananu3. Kpurepuii ontumansHoctu. [Ipenckazanue.

MHox€ecTBEHHAas JIMHENWHAs PErpeccusl.

WuTepnperanus pe3ynbraToB. [I[pumeHeHe TMHENHON pErpeccuu B peaibHbIX 3a7a4ax.
Knaccudukanus. Kmace. O6wext. [Ipuznak. Anroputm.

Knactepuzanus. Pazouenue. [lepeBo pemieHwmii.

Heiiponnsie cetu.

Meton onopHbIx BekTOopoB. Metpuku kauectBa. [lepeoGyuenue. Perynspu3zanusi.
Hepapxuueckas KilacTepu3anysl.

ANTOPUTM K-CpEJTHUX.

Anroputm DBSCAN.

[Tpobnembl Ki1acTepu3alui U UX PELICHHUS.

[TpuMeHeHHe KIacTepru3aluy B MAIMHHOM OOyYeHHH.
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e Anropurm Apriori. Anropurm FP-growth. IMapanienbHbie anropuT™Mbl U3BICUECHHS TPABUIT
accoIMaluu.

e [locrpoenue aepeBa NPUHATHS PELICHUH HA OCHOBE ITPABUII ACCOLIUALIUH.

e lckyccTBeHHbIE HEPOHHBIE ceTH. MaTeMaTH4ecKue MOAEIIH.

e PacnosnaBanue o6pa3oB. Knaccuukanus 1aHHBIX.

e  MHOrOCIOMHBIN NEPIENTPOH.

e CBepTOYHbIC HEHPOHHBIE CETH.

e KOMIBIOTEPHOE 3pEHHUE.

e (0OpaboTKa €CTECTBEHHOTO SI3bIKA.

e ApXMUTEKTYpa HEHPOHHBIX CETEH.

e Pacno3naBanue peun.

3aganue 2. Mcnons3oBanue Bo3mMoxkHocTel mardopmsl Loginom Community u MS Excel mis
00pabOTKH JaHHBIX.

Cosaats crienapuii LOginom, Brirouarommuii B ce0s:
- UMIIOPT JaHHBIX (popmat *.csv, *.xIsX) na mrarpopmy Loginom Community;

- 00pabOTKy JaHHBIX B COOTBETCTBHH C 3a/IaHUEM (JaHHBIE O MPOJIaXKaX TOBAPOB IO IpyIIamM U
KaTerOpHsIM):

a) HUCKIIIOYUTh H3 Ha60pa 3aIluCU C OTCYTCTBYIOIIMMHU NaHHBIMU;

0) onpenenuTh KOJINYECTBO MPOAAaXK TOBAPOB MO KATETOPHSIM, CYMMY BBIPYUKH B KaXJI0M
KaTeropuu 3a oIpeieeHHbIN nepro (110 BapuaHTaMm);

B) paccuutath npubsib (N% - 1o BapumaHTam) OT MPOAAXK OIpenerIeHHON (Io
BapHaHTaM) TPYIIIbI TOBAPOB 3a OIpeaesIeHHBbIN nepro (110 BapuaHTaM)

- BU3YyaJIM3all1IO Pe3yJbTaTOB 00paOOTKH COOTBETCTBYIOIIMX Y3JIOB CLIEHApUS;

- OKCIIOPT pe3yabTaToB 00paboTku B (paiim MS Excel.
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4 CBEAEHHUS O ®POHJAE OHEHOYHbIX CPEACTB U EI'O COTJIACOBAHHUU

@DOHJT OLIEHOYHBIX CPEACTB Ul AaTTeCTallid 10 AUCLHUIUIMHE «AHaIW3 MJaHHBIX U
UCKYCCTBEHHBIH HWHTEIUIEKT» MPEJCTaBIseT COOOH KOMIIOHEHT OCHOBHOHM MpO(ecCHOHATbHON
o0Opa3oBaTenbHON MporpaMMbl OakanaBpuara IO HampaBieHuro noarotoBku 35.03.08 Bognbie
Ouropecypchbl ¥ akBakynbTypa (mpoduibs MHIycTpuanbHas akBakyJabTypa).

[IpenonaBarenb-pazpadotTuuk — K.¢.-M.H. Pynenko A.W., Pomanos M. A.

@DOHJT OICHOYHBIX CPEICTB PACCMOTPEH W OJ0OpeH H.0. 3aBedyroinero kadeapoi

NPUKIIAQJTHON MAaTeMaTUKU M UH(OPMAITMOHHBIX TEXHOJIOTHHA.

W.o. 3aBenyromero kadeapoit : A.W. Pynenko

@DOHJT OICHOYHBIX CPEICTB PACCMOTPEH W OJOOpEH 3aBEAYIOMIMM Kadeapoill BOIHBIX

OHOpecypcoB U aKBaKyJIbTYpBHI.

U. o. 3aBeayromrero kadenpoi 0O.A. HoBoxxumnoB

®DoH/T OIICHOYHBIX CPEJICTB PACCMOTPEH U OJI0OPEH METOJIMYECKOW KOMHUCCHUEH MHCTUTYTa

PBIOOJIOBCTBA U aKBaKyJIbTYphl (mpoTokoi Ne 6 ot 28.08.2024 r).

[Ipencenarenb METOAMYECKOW KOMUCCHU O(}//// A E.E. JIbBOBa
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