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1 PE3YJIBTATbI OCBOEHHMA AUCHHUIIVIMHBI, ITIEPEYHEHDb OIEHOYHBIX
CPEJICTB U KPUTEPUU ONEHUBAHUA

1.1 Pe3ynbTaThl OCBOCHUS JUCHUTIIUHBI

Tabmuua 1 — [lnanupyemble pe3ynbTaTbl 0O0y4YEHHS MO JUCHUIUIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH KOMIICTCHIUAMU

KOI[ 1 HAUMCHOBAHUEC
KOMIICTCHIINH

Hucuunnuna

Pesynbrarel 00yuenus (BnaneHus, yMeHUS U
3HaHMs), COOTHECEHHbIE C KOMIIETEHIMSIMU

YK-1: CniocobeH ocyIiecTBIsATh
HOUCK, KPUTHYECKUH aHaIu3 U
CUHTE3 uH(popMaluuy,
NPUMEHSTh CUCTEMHBIH TMOIXO
JUIS  PEUICHHS MOCTaBICHHBIX
3ajay,

OlK-7: CnocobeH noHuMmaTb
NPUHLMNbI PaboTbl COBPEMEHHbIX
WHOPMALMOHHBLIX TEXHOMOIrMA U
ucnonb3oBatb UX ANS pelleHus
3agav npodeccrmoHanbHOn
AesATenbLHOCTU.

Anannz JaHHBIX U
I/ICKYCCTBGHHHﬁ
HUHTCIIIICKT

3nams:

OCHOBHBIE METOJIbI aHAJIM3a U OUECHKHU
nH(pOpMaINHY, TIOTYYEHHOW B TOM YHCIIE
C MIOMONIBIO IU(POBBIX CPEJICTB;
KJIacCU(PUKaLIUIO 3a/1a4 CUCTEM
UCKYCCTBEHHOT'O HHTEIIJICKTA;

METOABl W CpPEICTBA HMCKYCCTBEHHOTO
WHTEJUICKTA JUIsI perieHus
npodeccnoHaIbHBIX 3a/1au.

Yuemy:

KPUTUYECKH  OICHMBATh  HAJICKHOCTb
UCTOYHUKOB MH(POPMALMU B YCIOBUAX
HEOMPEICIICHHOCTH u
n30bITKA/HENOCTaTKa HWH(GOPMAIMK IS
pelIeHHs TIOCTABICHHBIX 3aj7ad, B TOM
yucie B HUGpoBOit cpee;

OCYLIECTBIISATh ~ TOMCK  JaHHBIX B

OTKPBITBIX HCTOYHHUKAX u
CIICUAJIN3UPOBAHHBIX 6I/I6HI/IOT6K8.X;
BBISIBJIATD u AHAJIN3UPOBATH

NpoOJeMHYIO CUTYallUMIO, BBIJEIAS €€
CTPYKTYpHBIE COCTABIISIFOIIME U CBSI3U
MEXIY HUMH;

MPUMEHSATh METOJBI aHAM3a JaHHBIX
OpU  pelmieHUuH  NpodecCHOHATBHBIX
3azay;

BBIOUpPATh COBPEMEHHBIE TEXHOJIOTUU
HCKYCCTBEHHOTO MHTEIJIEKTa JUISE
pereHust mpoecCHOHAIBHBIX 3a/1a4.
Brademo

AHATTUTHYECKIMH u CHCTEMHBIMHU
HaBBIKAMHU, CIIOCOOHOCTBIO K TMOHUCKY
nHpopmanuu;

HaBBIKAMU  MOJTOTOBKM M  OYHUCTKHU
JTAHHBIX, MpeIHa3HAYeHHBIX TSt
00pabOTKH CHUCTEMaMHU UCKYCCTBEHHOTO
MHTEJJIEKTa;

COBpPCMCHHBIMU nporpaMMHbIMU
Cpe€acTBaMu Ui PEIICHHA 3aaa4 aHalln3a
JaHHBIX B HpO(I)CCCHOHaHBHOﬁ

JCATCIIBHOCTH.
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1.2K OILICHOYHBIM CPp€ACTBaM TCKYHIEIO KOHTPOJIA YCIIEBAEMOCTU OTHOCATCA:

- TCCTOBLIC 3a/IaHUS OTKPBITOTO U 3aKPBITOTI'O THUIIOB;

- KOHTpOJbHAs paboTa (71 3a04HO0M POopMBI 0OYICHMUS).

[Ipomexxyrounas arrectamust B popme auddepeHIrpoBaHHOTO 3a4eTa (3adera ¢ OIEHKOMN)

IpOXOAUT IO PpE3yjabTaTaM IIPOXOKACHHA BCEX BHAOB TEKYHIETO KOHTPOJIA YCIIEBACMOCTH. B

OTACJIbHBIX CIIy4dasax (HpI/I HC MPOXOXIACHUN BCCX BUIAOB TCKYLICTO KOHTpOHSI) 3a4eT MOJKET OBITh

IMPOBCACH B BUJC TCCTUPOBAHUA.

1.3 Kputepuu oLieHKH pe3yabTaTOB OCBOCHUS TUCIUIUINHBI

yHI/IBepCEU'IBHaH CUCTCMa OLICHUBAHUA PE3YJIbTATOB O6y‘leHI/I${ BKJIFOYAET B Ce0s CHUCTEMBI

orneHok: 1)

«OTIIMIHOY,

«XOpo1o»,

«YAOBJIETBOPUTEIBHOY,

«HEYJOBIETBOPUTEILHOY; 2)

«3a4TEHOY, «HE 3auTeHO»; 3) 100 — 6aUTbHYIO/TIPOLIEHTHYIO CUCTEMY U TPABUJIO TIEPEBOIA OLICHOK

B MATUOAIUIBHYIO CUCTEMY (Talu. 2).

Ta6Jmua 2 — Cucrema OLCHOK U KpUTCPUHN BBICTABJICHUA OLICHKH

Cucrema 2 3 4 5
OLICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYJOBJIETBOPHUTE | «yIOBJIETBOPHUTEI «XOPOIII0» «OTJIHMYIHO»
JIbHO» bHO»
Kpurepuii «HE 32YTEeHO» «3a4YTEHO»
1 Cucremuocts | O0nagaer Ob6mamaer O6mnamaer Ob6namaer
u MOJHOTA | YaCTUYHBIMHU U | MUHHMAJIbHBIM HAa0OpOM 3HAHUH, | MOJIHOTOH 3HAHUH
3HAHMT B | pa3pO3HEHHBIMU Ha0OpOM  3HAHWH, | IOCTATOYHBIM JIJIS | H CHCTEMHBIM
OTHOIIECHHUH 3HAHUSAMH, KOTOPBIC | HEOOXOAUMBIM i | CHCTEMHOTO B3TJI0M Ha
H3y4aeMbIX HE MOXET HAy4YHO- | CHCTEMHOTO B3TJIsAa Ha | U3y4aeMbIi OOBEKT
00bEKTOB KOPPEKTHO B3TJIsA1a Ha | U3y4aeMbIi
CBSI3BIBATH ~ MEXJY | U3y4aeMbIi OOBEKT | OOBEKT
coboit (TONBKO
HEKOTOPbIC u3
KOTOPBIX MOXKET
CBS3BIBATH  MEXIY
co0oit)
2 PaGora ¢ | He B cocrosauu | Moxer Haitu | Moxer HaiTh, | Moxer HalTH,
uHpopManmei HaxOJIUTh HE00XOIUMYIO WHTEPIPETUPOBAT | CUCTEMATH3UPOBAT
HEO0XOINMYIO nH(pOpMAITHIO B|b U|b  HEOOXOAUMYIO
nHpopMalmio, 100 | pamKax CHUCTeMaTHU3UpOBa | WH(MOPMAITHIO, a
B COCTOSIHMHM | TIOCTaBIIEHHOMN Th HEOOXOIUMYIO | TaKKe BBISIBUTD
HaxOJWTh OTAEIbHbIE | 3a0auH nHGOpMAIMI0 B | HOBBIE,
(hparMeHTHI pamKax JTIOTIOJTHUTETbHBIC
nHpOpMaIIuU B TOCTaBJICHHOM HCTOYHHUKH
pamKax 3a1a49u uHpOpMAITUH B
ITOCTaBJICHHOM pamkax
3a7a4u MOCTaBJICHHOM

3aJa4n
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Cucrema 2 3 4 5
OIICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEY/IOBJIETBOPUTE | «YJAOBJIETBOPUTEJ «XOPOLIO» «OTJIMYHO»
JbHO» bHO»
Kputepnit «HEe 32a4TEeHO0» «3a4TEHO»
3 Hayunoe He wmoxer pnenats | B coctosnuu | B coctosinuu | B COCTOSIHUU
OCMBbICJIEHUE Hay4HO KOPPEKTHBIX | OCYLIECTBIISITh OCYIIECTBIISTH OCYIIECTBIISTh
H3y4aeMoro BBIBOJIOB U3 | HAY4HO CHCTEMAaTUYECKUN | CHCTEMaTUYECKUU
sIBJICHU S, UMEIOIIMNXCS Y HEr0 | KOPPEKTHBIN u Hay4HO | U Hay4HO-
npouecca, CBEJICHUH, B | aHaIU3 KOPPEKTHBIN KOPPEKTHBIHN
00beKTa COCTOSIHUU MpEAOCTaBICHHON | aHaIu3 aHaJIN3
MIPOaHATH3UPOBATH rH(pOpMaIuu MPEeIOCTaBIEHHON | MPeI0oCTaBIeHHON
TOJBKO  HEKOTOpPbHIC nH(pOpMAITUH, uHpOpMAIHH,
u3 UMCIOIINXCA y BOBJICKACT B | BOBJICKACT B
HEro CBeICHUH WCCIIeIOBaHNE HCCIIEeIOBaHHE
HOBBIC HOBBIC
peleBaHTHBIC pelleBaHTHBIC
3a/aue JaHHbBIE ITOCTaBIEHHON
3aJ1a4ue JaHHBIE,
IpenjiaraeT HOBBIE
paKypcChl
MOCTaBJIECHHOMN
3a1aun
4 OcBoenne B cocrosinuu pemats | B coctosauu | B coctosuuu | He Tonpko Blageet
CTaHJAAPTHBIX TOJNIBKO  (hparMeHTHI | pemaTh pemiarts NTOPUTMOM "
aJqropurmMoB MOCTaBJICHHOMN IIOCTAaBJICHHBIC IIOCTaBJICHHBIC IIOHUMAcET €ro
peuiecHust 3aJa4u B | 3a4a4Yu B | 3a4a4Yu B | OCHOBBI, HO u
npodeccuoHadb | COOTBETCTBHH COOTBETCTBUU C | COOTBETCTBUM  C | IpeyIaraetT HOBBIE
HBIX 3aJ1a41 3alaHHBIM 3aJaHHbIM 3alaHHbIM pelICHUA B paMKax
AITOPUTMOM, HE | alTOPUTMOM aJITOPUTMOM, MOCTaBIICHHON
OCBOMII MMOHUMAET 3a/1a4u
HpEAJIOKECHHBIN OCHOBBI
ANTOPUTM, MPEI0KEHHOTO
JIOTTYCKAaeT OIMNOKH ajuropurma

1.4 OHCHI/IBaHI/Ie TECTOBBIX 3aJaHHUI 3aKPBITOTO THUIIA OCYIICCTBIISICTCS IO CUCTEME 3a4TeHO/

He 3auTeHo («3aureHo» — 41-100% npaBUIBHBIX OTBETOB; «HE 3auTeHO» — MeHee 40 % npaBUIIbHBIX

OTBCTOB) WId NATHOAIILHOW CHUCTEME (OI_IGHKa «HCYHOBJICTBOPUTCIIBHO»

- MeHee 40 %

MPaBUJILHBIX OTBETOB; OIIEHKA «YIOBJIETBOPUTENHHO» - OT 41 1mo 60 % TpaBUIBHBIX OTBETOB;

olleHKa «xopomo» - oT 61 1o 80% npaBUIBHBIX OTBETOB; OLEHKAa «OTIMYHO» - OoT 81 mo 100 %

MMPpaBUJIbHBIX OTBCTOB) .

TecToBble 3amaHus OTKPBITOI'O THUIIAa OUCHUBANOTCA IO CHCTCMC «3a4TEHO/ HE 3a4YTCHO.

OHeHI/IBaeTCH BEPHOCTHb OTBETA IO CYHMIECTBY BOIIPOCA, ITPHU 3TOM HE€ YUUTBIBACTCA MOPAIOK CIIOB B

CJIOBOCOYETAaHUH, BEPHOCTh OKOHYAHUH, TAJICKU.
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2 OIEHOYHBLIE CPEJCTBA JIJId TEKYHIEMX WM TPOMEXYTOYHOHN
ATTECTALIUU
YK-1 CnocoGeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CUHTE3 MH(POPMALUH, IPUMEHSATh
CHCTEMHBIN MOAXOI JIsl pEIICHHs TOCTABJICHHBIX 33/1a4.

TecToBbIE 32JaHNA OTKPLITOI0 THIIA:

1. IIporecc ucciieroBanus, OYMCTKH, TPEOOPA30BaHUS U MOACIIMPOBAHUS JAHHBIX C IEIBIO
BBISIBJICHHSI ITOJIC3HOW MH(POPMAIUH, PEACKA3aHUs U TIOICPKKU PUHSATHS PEIICHUH — 3TO
JAHHBIX.

OTBeT: aHAIN3

2. Hay4Hoe HampaBJIeHHE, CBSI3aHHOE C TIOMBITKAMU ()OPMATN30BaTh MBIIILICHUE

YCJIO0BCKaA — 5TO

OtBeT: uckyccrBeHHblii nHTeIekT (UN) (Al)

3. TepMUH «MCKYCCTBEHHBIN HHTEIIEKT» BIEPBbIE ObLI BBEJEH B roxy

OTtBet: 1956

4, ABTOpOM TCPMHUHA ((I/ICKYCCTBCHHHﬁ HUHTCIIJICKT» ABJISACTCA

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

3. WU criocobeH pemarh TOIbKO y3KOCTIEUATU3UPOBAHHBIHN 3a/1auH.

OtBert: cia0blii (Y3KHUiA)
6. Meton 1uist ornpeneieHusi CIOCOOHOCTH MalMHBI (KOMITBIOTEPA) MPOSIBIATh MHTEJUIEKTYaIbHOE
MOBEJIEHUE, HEOTIMYUMOE OT 4esioBeueckoro B 1950 roay npeaioxui

OtBer: ToropuHr (A. Toropunr) (Asan TeropuHr)

TecToBbIE 3aJaHUA 3AKPHITOI0 THIIA:

7. MeToibl HCKYCCTBEHHOTO MHTEIUIEKTA IPUMEHSFOTCS IS
1. CHHTaKCHYECKOTO aHaJIN3a TEKCTa

2. BOCIPUATHS U PACTIO3HABAHUS 00pa30B

3. noHMMaHKsA eCTECTBEHHOI0 SI3bIKA

4. moctpoenwst 0a3bl TaHHBIX
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8. llens HanmoHanbHOM cTpaTeruu pa3BUTHSI HCKYCCTBEHHOTO MHTEIeKTa B Poccun Ha 2030 rox B
obnactu pa3paboTKu MPOrpaMMHBIX M TEXHOJOTHYECKHUX PElIeHuil - pa3paboTaTh pelIeHuUs:

1. aHaJOTMYHBIE WK CTIOCOOHBIE TPEBOCXOANTH YEIOBEUECKUE TIOKA3aTENN 10 Y3KOMY KpYTy 3a1a4
2. aHAJIOTUYHbIE WJIH CNOCOOHBbIE MPEBOCXOAUTH YeIOBeYeCcKHe MOKA3aTeJ M M0 IHPOKOMY
KPYry 3aaa4

3. IPOrHOCTHUYECKHE BO3MOKHOCTH KOTOPBIX KapJUHAIBHO OTIMYAIOTCS OT YEJIOBEUECKHUX

4. aHaNOTMYHbIE WIH CIIOCOOHBIE ITPEBOCXOJUTH MOKA3aTENU CYNEPKOMIIBIOTEPOB IO LIMPOKOMY

Kpyry 3a1a4

OIIK-7 CnocobeH TOHMMAaTh NPUHIUIBI Pa0OTHl COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHHA U
MCIIOJIB30BaTh UX AJISl PEIICHUS 3a1a4 MPO(PECCHOHANBHON AEATEIIEHOCTH

TecTOBbIE 33IaHNA OTKPLITOIO THIIA:

9. B JAaHHBIX — 3TO JAaHHBIC, OTJIMYAKOIIHECA OT OOJIBIIMHCTBA OCTAIILHBIX JAHHBIX U
YKa3bIBalOIKUEC HA OHII/I6Ky HJIN UCKIIIOYHUTCIIbHBIC CUTYallH.
OTBeT: aHOMAJINH (AHOMAJIUA)

10. Y nanenue 3anmucei, 3aMeHa Ha CpeHEee/MEANany, UCTIOIB30BaHUE MOICITHPOBAHUS IS

BOCCTAHOBJICHHS JAHHBIX — 3TO METOJIbI 00paObOTKH (6u0) naHHBIX.

OTBeT: NponymeHHbIX (MPONyILIEeHHbIE) (IIyCThIe)
11. CocrosiHue, pu KOTOPOM MOJIEJIb MATUHHOTO 00Y4YE€HHS CTAHOBUTCS CIIMILIKOM XOPOLIO
MOJOTHAHHOM 1Mo/ 00y4Jaronuii HabOp JaHHBIX, HO TJIOXO pa0OTaeT HAa HOBBIX JIAHHBIX — 3TO

OtBert: nepeodyyenne

12. Meron rinaBHbix koMoHeHT (PCA) ymeHbiaeT JTAHHBIX

OtBeT: pasMepHOCTH

13. Metonbt K-means u DBSCAN ucnonb3yroTces 11 pelieHus 3a1a4u: (mun)

Oteer: KIacTepusanus

14. JlepeBbs perieHuii, JorucTudeckas perpeccus, Metoj k-Ommkalmumx coceneil 1 HeWpOHHBIE
CETH UCIOJIb3YIOTCS JJIs pELICHUS 3a1a4u: (mun)

Oteer: KiIaccupuranus

15. Ha pucynke
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X = centroid

MPEJICTaBICHA WILTIOCTPAIIHS allTOPUTMA:
Beeoume obwenpunamoe nassanue arcopumma (aneiu.)
OrBer: k-means (k-cpeanunx)

16. MeToJ B CTaTUCTUKE U MAIIMHHOM 06y‘IeHI/II/I, HCHOJ’IBSy@MLIfI AJI1 MOACIIMPOBAHUA U aHAJIU3a
OTHOIIICHUH MCKIY 3aBUCHUMOMH U O,Z[HOI71 HJIN HCCKOJIbKMMHA HE3aBUCHUMbBIMHU IICPEMCHHBIMU — 3TO

(6u0) ananus

OTBeT: perpecCHOHHBbIH

17. TecHOTY CBSI3M U HAIPABJICHHE JIMHCHHOW 3aBUCUMOCTH MEXIY IBYMs TIEPEMEHHBIMU
ompeaenseT Ko3PPUIUSHT KOPPETSIun

Otset: [Iupcona (ITupcon)

18. OHUM U3 TIEPBBIX MOMPOOOBAT CMOIEIUPOBATh CTPYKTYPY YEIOBEYECKOTO MO3Ta:
(pamunus yuenoeo)

Otger: Pozendaarrt (®. Pozendiiarr) (Ppruk Pozendaarr) (Pozendar)

19. Heiiponnast ceTb MOKeT 00padaThIBaTh TOJIBKO THII JaHHBIX.

OTBeT: YUCJI0BO

20.B HeﬁpOHHOﬁ CETH OAHWH UJIN HCCKOJIBKO HeﬁPOHOB, Ha BXOJbI KOTOPBIX IMOAACTCA OAUH U TOT
XKE O6H.IPII>1 CHUTHAJI — 3TO

OTBer: ciioi

21. B HelipoHHO# ceTH KO3 UIHEHT, ONpeAeSIONINNA BaXKHOCTh BXOJHBIX JAHHBIX JUIS BHIX0/1a
HEHUpPOHA — 3TO

OTBer: Bec

22. TIpocTeiimii BUI HEHPOHHOHN CETH, KOTOPBIA MOXKET 00ydaThCsl peraTh 3a1auu

KJIaccU(UKALUU — 3TO
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OTBeT: nepuenTpoH (MepcenTpoH)

23. Tun HelpOHHOM ceTH, Yallle BCEro UCIOJb3YEMBIN ISl aHaIn3a BU3YaJIbHBIX JaHHBIX,
Harpumep, JUIsl pacrio3HaBaHUs N300pakeHHIA:

Otger: cBepTouHas (CNN) (CHC)

24. Haubonee BocTpeboBaHbl B TexHONornu Datas Science coBpeMeHHbIe S3bIKK
[POrpaMMUPOBAHUSL:

Ortser: Python, R (ITuton, R)

25. B AIl Loginom mocie1oBaTeIbHOCTh ICHCTBHIA, KOTOPBIE HEOOXOAMMO MIPOBECTH ISl aHAIU3a
JaHHBIX — 3TO
Otser: cueHapui

26. B ATl Loginom cpeicTBO BU3yaIn3al[iiii MHOTOMEPHBIX JTaHHBIX U MOJYYCHUS HEOOXOUMbBIX
($hOpM OTYETOB — ATO

OtBer: ky0 (OLAP- ky0) (runepkyo)

TecToBbIE 3aJaHUS 3AKPHITOI0 THIIA:

27. HOpHI[OK maros B MOJCIINM MAallIMHHOT'O 06y‘IeHI/I$IZ

[Iar

Tpanchopmarus JaHHBIX

oOydeHne MoJIenu

NOATOTOBKA JaHHBIX

Bajinganusa MOICIIN

gl B W N

3arpys3ka JaHHBbIX

OtBer: 5,3,1,2,4

28. B xonTekcTe MM TexHOIOTUs «KJIaCTEPU3ALMM - 3TO:
1. aBTomMaTuueckoe popMUpOBaHUE TUIIOTES

2. OIpesiesIeHHEe CTPYKTYPhI TaHHBIX

3. rpynnupoBKa JAHHBIX HA OCHOBE MX CXO0KeCTH

4, MMPOTrHO3UPOBAHUEC BPCMCHHBIX PA10B

29. Anroput™ 00y4YeHHS MIEPLENTPOHA OTHOCUTCS K TUITY OOyUCHHS:

1. ¢ yuurtenaem
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2. 6e3 yuuTens
3. ¢ MOJKpeTICHHEM

4. rmy0OOKHM

30. YcranoBieHUe COOTBETCTBHUA

Tuno HC 3amaua
1 | IlepuenTpoHsl a | AHaIu3 BpEMEHHBIX ITOCIICIOBATEILHOCTEH
2 | RNN 6 | Pacno3naBanue n3o0paxxeHuit
3 | CNN B | [IpocThie 3amaun kinaccudukanum

OTtBer: 1B, 2a, 30

31. B Data Science BoctpeboBanbl 6ubanorexu Python:
1. Pandas

2. NumPy

3. Scikit-learn

4.R

5. SQL

32. B AII Loginom ycraHOBICHHE COOTBETCTBUE 0003HAYCHU THIIOB TAaHHBIX:

3nak (AIT Loginom) Tun nanseix (AIT Loginom)
1 a | Jlormaecknii
2 6 | Hdara/Bpems
3 B | BemecTBenHsrii
4 r | Hensii
5 I | CTpokoBbIit
6 e | [lepemeHHBIT

OTteert: 11, 2a, 30, 4B, Se, 61
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3 THHOBBIE 3AJAHUSA HA KOHTPOJIBHYIO PABOTY, KYPCOBYIO

PABOTY/ KYPCOBOM ITPOEKT, PACYETHO-TPA®UYECKYIO PABOTY

VY4eOHBIM IUTAHOM NPEAYCMOTPEHO BBINOJHEHHE KOHTPOJBHOM pPabOTHI ISl CTYACHTOB

3209HOMU (hopMbI 00ydeHUs. TUTTOBBIC 3a/IaHUs JJIsl BBIMIOJTHCHUS TTPEICTABICHBI HIDKE.

3ananme 1. [ToaroroButs pedepar no 3aganHOM Teme (10 BapuaHTaM):

[TonsiTve aHanu3a NaHHBIX. 3a7a4n aHAJIM3a JaHHBIX. MeTonbl aHanu3a JaHHbIX. [IpuHIMIbL
aHaJIM3a JaHHBIX.

WHcTtpymenTs! aHanu3a JaHHbIX. O01acTu IPUMEHEHHS aHaINu3a JaHHBIX.

Ounctka nanHbix. [IpeoOpa3oBanue nanubix. MHTErpanys nanHeix. Pasnenenne naHHbIX.
OrnipeziesieHre TUTIOB JIAHHBIX.

O06paboTka OTCYTCTBYIOMIMX 3HaYeHHt. OOpaboTka BEIOpOCcOB. MacmitabupoBaHue
naHHbIX. Hopmanu3zanus qaHHbIX.

KonupoBanue kareropuanbHbIX Npu3HakoB. CIUsSHUE JaHHBIX. Y JajeHue AyOJIuKaToB.
WNnnexcupoBaHue 1aHHBIX.

Buzyanuzanus nannsix. Onenka kadectBa 1aHHbIX. CoxpaHeHue nperoOpadoTaHHbIX
JTAaHHBIX.

Jluneiinas perpeccusi. Monens auHelHoU perpeccun. Koaddunuents! auHenHon
perpeccuu.

MeTto1 HaUMEHBIIINUX KBAJPATOB.

Perpeccuonnsiit ananus. Kputepuit ontumansHoctu. [Ipeackasanue.

MHoskecTBEeHHas JINHENHAs perpeccusl.

Perynspuzanus.

Jlacco-perpeccusi.

Pumx-perpeccus.

Kpocc-Banunanusa. Cratuctuueckas 3HaunMoctb. Koaduiment nerepmunannu. OCTaTki.
AHanu3 BEIOPOCOB.

WNHuTtepnperanus pe3yapTaroB. [[pyumeHenne TMHENHON perpeccuy B peajabHbIX 3a/1a4ax.
Knaccugukarus. Knace. O0bexT. [IpusHak. Anropurm.

Knactepuzanus. Pazouenue. [lepeBo pemieHwmii.

Heiiponnsie cetu.

Meton onopHbIX BeKTOpoB. MeTpuku kauectBa. [lepeoOyuenue. Perynapuzanus.
Hepapxnueckast KinacTepus3anusl.

AJITOPUTM K-CPEIHUX.

Anroputm DBSCAN.
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ArnoMepaTuBHas KJIacTepu3alusl.

CrnexTpainbHast KiacTepu3anus.

Mertpuku kauecTBa kinactepusanuu. OnpeneneHne ONTUMaIbHOIO KOJIMYECTBA KJIACTEPOB.
[TpoOnems! Ki1acTepu3alui U UX PELICHHUS.

[TpuMeHeHue K1acTepru3aluy B MAIMHHOM OOyYeHHH.

[IpuMeHeHHe KIacTeprU3aluy Ha TPAKTUKE B PA3IIMUHBIX 00JIACTAX.
AcconuarvBHbI€ MTpaBUa.

[TpaBuia accormanuu nepBoro nopsiaka. [IpaBuia accouuanyy BEICOKUX TOPSIKOB.
MeTozp! U3BJICYCHUS TPABUIT ACCOLUAIIHH.

Aunroputm Apriori. Anroputm FP-growth. [NapanienbHbie alropuT™Mbl H3BJICYCHUS IPABUIT
accolualuu.

[TocTpoenue nepeBa MPUHATHUS PEIICHUI Ha OCHOBE TPABUIT ACCOIHAIIHU.

AHanu3 nocae10BaTeIbHOCTEN COOBITHI HA OCHOBE IIPABUJI ACCOLIUALIUU.

OreHka KayecTBa MPaBUJI ACCOLUALINH.

HckyccTBeHHbIE HEHPOHHBIE ceTH. MaTeMaTHuecKue MOAEIH.

PacnoznaBanue o6paszos. Kinaccudukanus 1aHHbIX.

MHOroca0iHbIA NEPUEHTPOH.

CBepTOYHbIC HEHPOHHBIE CETH.

KoMnsrorepHoe 3peHue.

O0paboTka ecTECTBEHHOTO S3bIKA.

ApXHUTEKTypa HEHPOHHBIX CETEH.

PacrniozHaBanue peun.

O06paboTka n300pakeHuil.

3ananme 2. Vcnonb3oBanue Bo3MoxkHocTel miatgopmsl Loginom Community u MS Excel nis

00paboTKU JaHHBIX.

Cosaats crienapuii LOginom, Brrouaromiuii B ceos:

- UMIIOPT JaHHBIX (popmat *.csv, *.xIsX) na mrarpopmy Loginom Community;

- 06pa60TI<y JaHHBIX B COOTBCTCTBHUHU C 3aJaHUEM ()laHHBIC O IMpoaaxax TOBApOB IO I'pyHlIiaM U

KaTEropusim):

a) UCKJIIOYUTh M3 HaOOpa 3aIliCu C OTCYTCTBYIOIIMMHU JaHHBIMU;

0) ompenenuTh KOJWYECTBO MPOAAX TOBAPOB IO KATErOpHsiM, CyYMMY BBIPYYKH B
KaX/101 KaTeropuu 3a ornpeeseHHbIN nepro (1o BapuaHTaMm);

B) paccuutath mnpuObib (N% - mo BapuaHTaM) OT HpPOAAX OIpeneNeHHON (1o

BapuaHTaM) TPYIIIBI TOBAPOB 3a ONPEICICHHBIN epruo/ (10 BapuaHTaM)
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- BU3YyaJIM3alUIo Pe3yabTaTOB 00paOOTKU COOTBETCTBYIOIIUX Y3JIOB CIIEHAPUS;
- BKCIOPT pe3ynbpTaToB 00padoTku B (haiin MS Excel.
3ananme 3. Mcnonb3oBanue Bo3MoxkHocTel miatgopmel Loginom Community u MS Excel mmst
NPOBEICHUSI PETPECCHOHHOTO aHalIM3a MCCIENOBATENbCKUX JaHHBIX, IUIAHUPOBAHHS |
00paboTKH Pe3ysbTaToB (PAKTOPHOTO IKCIIEPUMEHTA.
OOpaboTaTh W OLIEHUTH PE3yJIbTaThl HCCIEIOBAHHM IO HW3YYEHHUIO BIUSHUSA Pa3IHMYHBIX
(aKTOpOB HA CTOUMOCTD KHIIBSL.
Cosaatsb crienapuii LOginom, BItoyarommuii B ceos:
- umMnopT gaHHbIX (popmat *.XIsX) Ha mmathopmy Loginom Community;
- 00paboTKy JaHHBIX B COOTBETCTBUU C 3a/laHUEM (MCXOAHBII HAOOp AaHHBIX - IO BapUaHTaM),
UCIIOJIb30BaB MOJICIIb JIMHEHHOM perpeccun MoxeT (komrmoHeHT Loginom Jluneiinas perpeccus
(mapHas)).

YcnoBus oT00pa JaHHBIX:

1. oTcyTCcTBHE 3anucel ¢ MyCTHIMU MOJISIMU;

2. rox noctpoiiku goma He panee 1940 r. u ve mo3zxe 2018 T;

3. cpeaHuit Kiacc Xuibst (0T 2 10 7);

4. nezaBucumeble nepeMmennsie: [lnomanpe u Kiacc, 3aBucumas nepemennas llena, $.
- BU3YaJIU3allUI0 Pe3yJIbTaTOB 00paOOTKH COOTBETCTBYIOLINX y3JIOB CLIEHAPUS;
- BKCIOPT pe3yibTaToB 00padoTku B (haiin MS Excel;

- cIIeJIaTh BBIBOJ.
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4 CBEJAEHHUS O ®OHJAE OHEHOYHBIX CPEACTB U EI'O COTJIACOBAHUUN

@OHJT OLIEHOYHBIX CPEACTB JUId aTTeCTallud [0 JUCUUIUIMHE «AHAIU3 JaHHBIX H
UCKYCCTBEHHBIH HWHTEIUIEKT» NPEACTaBIsieT COO0H KOMIIOHEHT OCHOBHOH NpodeccHOHATBHON
0o0pa3oBaTeNbHOM MporpamMMbl OakaliaBpuaTa 1o HarmpaBieHHo ToarotoBku 35.03.04 Arponomusi.

[IpenonaBarenb-pazpadorunk — Pyaenko A.U., k.¢.-m.H., PomanoB M. A.

@OHJT OIICHOYHBIX CpPEICTB pPAacCMOTpPEH M 0100peH u.0. 3aBedyroliero Kadeapoi

NPUKIIAJIHON MAaTeMaTUKU ¥ UH(OPMAIIMOHHBIX TEXHOJOTHMA.

W.o. 3aBenyromiero kadeapoit _ A.U. Pynenko

®DoH/T OLICHOYHBIX CPEACTB PACCMOTPEH M OJI0OpEH 3aBeayroIIuM Kadeapod arpOHOMUU H

arpodKOJIOTHH. - 7 2
. . ( 4'2%/
3aBenyromuii kageapoit Zy O.M. benapesa

DoHA OlLEHOUYHBIX CpeacCTB PaCCMOTpPECH H 0)106peH MeTOHHqCCKOﬁ KOMHCCHEH HHCTUTYTa

arpoWHKEHEPHH U NUIIEBbIX cucteM (mpotokon Ne 07 ot 27 aBrycra 2024 r).

[Ipescenarenb METOAUIECKONH KOMUCCUH oS M.H. AnbieBckas

L~
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