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BBEJIEHHUE

Bcemupnas cerp HMHTEpHET CTPEMHUTENBHO BOILIA B JKU3Hb
COBPEMEHHOro 0o0IIecTBa U KPENKO yKOpeHuJIach B Hel. KaxIplil JeHb COTHU
MUJUIMOHOB JIIOJEW MPOBOJAT 3HAUYUTEIBHYIO 4acTh CBOEH XU3HU B MHTEpHETE,
TeHEepHUpysl OTpOMHOE KoJndecTBO Tpaduka. Ha nmaHHbIH Ccu€T exXeroaHo
NPOBOASATCS HUCCIEIOBaHUA, NPAMO yKa3bIBalOUMEe Ha OOLIEMUPOBOM TPEHJ Ha
BceoOmyo uudpoBusanuoo. Tak, Hampumep, kommnanus DOMO mpencraBuseT
JTaHHBIE CBOMX HCCJEAOBaHUN B BUAE HUH(pOrpaduku, oTpaxkaroeil, Kak MHOTO
JaHHBIX B PA3JIMYHOM BHJE T'€HEPUPYIOT MOJIb30BATEIN PA3IUYHBIX cepBUCOB. K
npumepy, B 2021 roay monap3oBaTesin conuaibHoi ceTu Facebook exemunyTHO
3arpy»anu B cpeaHem 240 teicsiu gororpaduii (B 2020 — 147 ThIC.), Tak cyMma
TpaH3akuuil Ha wiatgopme Venmo ysenuumiach ¢ 239 teic. nonnapos no 304
TBIC., & KOJIMYECTBO aKTHUBHBIX Mojab3oBarener Microsoft Teams — ¢ 52 mo 100
ThIC. exxeMuHyTHO [1][2].

CoBpeMEHHBI MHP TAaKOB, YTO JaJbHEWUIIEE Pa3BUTHE YEJIOBEUECTBA II0
OoJIbIIEH YAaCTU 3aBUCHUT OT TOrO, KaK OyIeT MCIIOJIb30BAThCS BCS MMEIOIIASACS
uHpopManus, TaK KaK 3TO OTrPOMHBIM MCTOYHUK 3HAHUH, TPaMOTHOE
UCMOJIB30BaHUE KOTOPBIX CIIOCOOCTBYET MOJTYUYEHUIO ONPEAEIEHHOU BBITObI JJIs
Te€X, KTO B 3TOM 3auHTepecoBaH. Bce co3naBaeMble WH(OpMALIMOHHBIE MOTOKHU
aHAJIM3UPYIOTCA, 00paldaThIBAIOTCA M YYUTHIBAIOTCS B pa3lUyYHBIX cdepax
eI TeIbHOCTH (peKiamMa, MPOrHO3 yclexa TOW WU MHOW KaMIaHUU U MpPoYue).
Tak Kak «BpyuHYyIO» o00paboraTh BeChb MOTOK HH(OPMALMU HEBO3MOXKHO,
OTPOMHBIMHU TEMIIaMU PA3BUBAETCS TAKOE HANPaBJICHUE, KAK MHTEIEKTYyaJIbHbIN
aHaJ W3 TaHHBIX, WM, T0-Apyromy, Data Mining.

B aHHOM HamnpaBJeHUH MIUPOKOE PAa3BUTHE MOJYUHIN KaK KOMMEpPUYECKUE
(manmpumep, MatLab, Statistica, RapidMiner), tak u cBoOoaHBIC (HApUMeED,
Weka, R, Torch wm np.) cnenuamu3upoBaHHBIC HWHCTPYMEHTBI, pPa3IUYHBIC
oubauotexku u mnat@opmbl. OTHAKO OHU 00JIAJAIOT KaK IPEUMYILIECTBAMU B BUIY
«3aTOYKU» Ha pelleHUue TOM WM MHOM 3aJayd, COMYTCTBYIOIIAs ONTHUMH3AIUS
CBSI3aHHBIX MPOIECCOB, MOJATOTOBJIECHHBIE MOJEIU, TaK M HEIOCTAaTKaMHU, K
npuMepy, HanucaHWe KoJa, YCIOXKHEHHBIM wuHTEepdelc co MHOXKECTBOM
napaMeTpoB, paboTa TOJBKO Ha TMEPCOHAIBHOM KOMIIBIOTEPE, CKPOMHBIE
BO3MOXKHOCTH ISl pacliupeHusi GQyHKIIMOHANBHOCTU. JlaHHbIE HHCTPYMEHTHI HE
B COCTOSIHMM IOJIHOCTBHIO 3aMEHHUTH pa3pabOTKy ajJrOPUTMOB HJIM MOCTPOEHHE
COOCTBEHHBIX MOJIEJIEH, OJTHAKO CUIIBHO YIPOLIAIOT paboTy Kak aHAJIMTUKAM, TaK
Y HEKBaJU(PUIIMPOBAHHBIM paOOTHUKAM, KOTOPbIM B pab0OTE€ MOTYT CTOJIKHYThCS
C 3aJlayamMu 1o o0paboTKe TaHHBIX.



[lenpto maHHOW Hay4yHOU pPaOOTHI ABISETCS HM3YUYEHHUE BO3MOKHOCTEH M
MOJX0JI0B K aBTOMAaTH3alUH MPOLIECCOB UHTEIUIEKTYaJIbHONU 00pa0OTKN JaHHBIX.
Jns noCTHXKEHUs [aHHOW Lead HeoOXOAMMO PEWHUTh CIAEAYIOLUE 3aJadu:
U3Y4YUTh MPOILECC HMHTEIUIEKTYyaJlbHOTO aHalau3a JaHHBIX W BBIABUTH 3Tallbl,
KOTOPBIE CIIEAYET YCKOPHUTh, U3YUUTh CYIIECTBYIOIIME HA PBIHKE pELICHMUS,
BBISIBUTH UX CUJIbHBIE M CJIa0ble CTOPOHBI. Pe3ynbpTaToM pabOTHI IOJIKEH CTaTh
UHCTPYMEHT, KOTOpBIM  pabotam Obl TOBEpX  KakKoro-iubo  s3bIKa
IpPOrPaMMHUPOBAHUS U TO3BOJUI Obl YIPOCTUTH U YCKOPUTH MpoIlecC paboOTHhI C
na"nHbIMU. [Ipu BeIOOpE sI3bIKA CIIEAYET U3YUYUTH ACIIEKTHI MPUMEHUMOCTH €T0 IS
aHaJIM3a JaHHBIX W BCTPAWBAHUS B HUCHOJHAIOLIMUICS KO, A PacIIMpEeHUs
0a30BOM (YHKIIUOHAJIBHOCTH.

B kauecTBe Takoro s3bika Obu1 BeIOpaH Python, kak Hanbosee momynspHbBIT
cpeiu CHenuaiucToB B oOysacTu aHanu3a Ja”HHbIX.  JlaHHBIM  S3BIK
NporpaMMHUpOBaHUs  00jamaeT OOMMPHBIMU « METOJAMH  HUHTPOCHEKIHH,
MO3BOJISIIOIIMMH MTPOU3BOJUTH aHAJINW3 CAMOTO S3bIKa U MOJKIIOYAEMBIX K HEMY
KOMIIOHEHTOB HEMOCPEACTBEHHO BO BPEMS UCHOJHEHUS] TPOTPAMMBI.

[Iupokre BO3MOXKHOCTH JJsl pacCIIMpPEeHUs (QPYHKUHOHAIBHOCTH IYyTEM
JUHAMUYECKOTO MOAKIIYEHHUS Pa3IUYHBIX MPOTPAMMHBIX PEIICHUN MO3BOJSIOT
CIeNlaTh HMHCTPYMEHT MO-HACTOAIIEMY < YHUBEpPCAJIbHbIM, BeIb J00aBIECHHE
COOTBETCTBYIOIINX OMOIMOTEK s3bIKA-IporpaMmupoBaHus Python mospouseT
pemaTh npakThudecku o0y 3anady. [IpocTora 1 GyHKIMOHAIBHOCTh JaHHOU
CUCTEMBbl  TO3BOJISIET  MOJAB30BAaThCA €0  JIIOAAM, He  00JaJaruum
COOTBETCTBYIOIIUMHU KOMIIETEHIUAMU B oOsactu paboTrel ¢ npaHHbIMU. K
NpUMepy, TaHHON CUCTeMOM MOTJU OBl MOJb30BATHCS CTYAEHTHI JTIOOBIX KYpCOB,
NpOBOJISI Kakue-aubO HccleqoBaHUs, JTUOO B paMKax KakoW-aubo yueOHOM
NEeSITeIbHOCTH.

PaccMmoTpeHuto B paMKax JaHHOU pabOThI MOAJIEKAT CIEAYIOIINE BOMPOCHI:

— Yrto nmoapasyMeBaeT 1oj co00i MHTEIEKTyadbHbIA aHATU3 JaHHBIX ?

— W3 Kakux 3TanoB COCTOUT KJIIACCHYECKHUI MPOILECC MHTEIEKTYaIbHOTO
aHajn3a JaHHBIX?

— JlocTaTO4HO JIU JaHHBIX MOTYT 1aTh BCTPOEHHBIE METOJIbl UHTPOCIEKIIUU
s3pika Python?

— Moxet i Python s dexTruBHO BCTpanBaThCs B UCMOTHICMBIX KOJI?

OTBeTHl Ha JAHHBIE BOMPOCHI MOCTYXKAT (PYHIAMEHTOM MPEeANoaraeMoMy
UHCTPYMEHTY.



OBLIAA XAPAKTEPUCTUKA PABOThDI

lenpto  maHHOM  paboOTBI  SABJISETCS  HCCIEAOBAaHUE  Ipolecca
WHTEJUIEKTYaJIbHOTO aHaJI3a JAHHBIX, 00JIaCTel MPUMEHEHUS U CYIIECTBYIOUIUX
uHcTpymeHToB s Data Mining. 3agaueii sBisercs pa3paboTka MPOrpaMMHOTO
pemieHus, 0cCOOEHHOCTHIO U MPEUMYIIECTBOM HaJ CYHIECTBYIOIUMU PEIICHUIMU
KOTOPOTO SIBJISIFOTCS YHUBEPCAJIbHOCTh, BO3MOXHOCTh HCIIOJIb30BAHUS NAKETOB
Python, pasmeménubix B cBobogHOM Kataiore PYPl B kadecTBe OCHOBBI s
MOCTPOCHUS MOJIb30BATEIBCKUX aJTOPUTMOB 00pabOTKH JaHHBIX.

HccnenoBanne mnpouecca MHTEUIEKTyallbHONO aHajiu3a JaHHbIX U
BO3MOXXHOCTEH €ro NPUMEHEHHS JIErJ0 B OCHOBY  JIOKJaJa Ha Hay4yHO-
TeXHUYECKas KOH(EPEHIUs aCIUPaHTOB, MATUCTPAHTOB U CTyJaeHTOB BI'YUP Ha
Temy «CoBpeMEHHbIE METOJbl aHajiau3a CEeTEeBOro Tpaduka», B KOTOPOM
pPaccCMOTPEHBI BO3MOXHOCTH MPUMEHEHUSI METOA0B HHTEIUIEKTYaJbHOT'O aHAIU3a
JNaHHBIX B coBpeMeHHbIX DPl-cucremax.

Pa3zpaboTanHblli B X0J€ Hay4HOW pPadOThl MHCTPYMEHT MPEIOCTABISET
a0CTpakIMIO HaJ S3BIKOM TporpaMMHupoBaHus Python, Tem cambiM mO3BOJIS
JTUHAMUYECKHU TOJIKII0YaTh JIOOYI0 U3 CYyIIECTBYIONIUX OMOIUOTEK, HAa OCHOBE
KOTOPBIX MOJIb30BaTEIb CMOI OBl CPOPMHUPOBATH COOCTBEHHBIA AJTOPUTM JUIS
00pabOTKM JaHHBIX M OTHPAaBUTh €ro Ha UCHOJIHEHUE B JUHAMHYECKH
CO3/1aBa€MOM OKPYKE€HHUH, MMO3BOJsAIONIEE 0€30MaCHO MCTOIHATh MPOrPaMMHBIN
KOJ Ha yJal€HHBIX BBIUMCAUTEIBHBIX peCcypcax.

JlaHHO€ pelIeHHE MMEET IHUPOKUNA CIEKTP NMPUMEHEHHUH, HO U3HAYAJIbHO
NoJpa3yMeBaeTcs, YTO JaHHbIA MHCTPYMEHT OYyJET MOJIe3€H CIEelUaIUCTaM IO
aHAIN3y JaHHBIX, @ TakKXXe INpPHU OCYIIECTBICHUU Y4eOHOro Mmpouecca Io
npeaMeraM, CBSI3aHHBIM C HAYKOW O JAHHBIX.

CBeneHust 0 pa3pabOTKe JaHHOTO MHCTPYMEHTA ObLIM NPEACTaBJICHBI Ha
The 8th International Conference on ICT Management for Global
Competitiveness and Economic Growth in Emerging Economies, npormeniieii Bo
Bpo1iaBCkOM YHUBEPCUTETE.



COAEP/KAHUE PABOTDI

JluccepTaiiusi COCTOUT U3 4 rias.

B mnepBoil rmaBe paccMaTpuBaeTca NpeaMeTHas 00JIacThb HMCCIIETOBAHUS:
WHTEJUICKTYaJIbHBIN aHAJIN3 JaHHBIX. B MaHHO# TiaBe paccMaTpuBalOTCs cdepbl
NPUMEHEHHS, AKTyaJIbHOCTh W TO, Kakue 3aJadyd pelalTci METOJaMu
MHTEJUIEKTYaJIbHOTO aHaJiu3a [JaHHBIX M KaK MPHUMEHSIOTCS pa3In4HbIe
UHCTPYMEHTHI ISl 3TOTO.

Btopas rnmaBa conepxuT B cebe 0030p M CpaBHUTEIbHBIA aHanu3 14
pPa3JIMYHBIX UHCTPYMEHTOB JJIs1 HHTEJUIEKTYaJbHOTO aHajlM3a JaHHBIX, TAKUE KaK
WEKA, RapidMiner, KNIME, SAS Data Mining, H20 u apyrue. OnucaHbl
cia0ble U CUJIbHBIE CTOPOHBI KAXK/I0TO U3 HUX, BBIJEIECHBI TEXHUYECKHUE PEUICHUS,
KOTOPBIE CTOUT BOCIPOM3BECTHU, A TaKXK€ BBIJCIEHBl BO3MOXHOCTU JJIA
YAYYIIEHUH, KOTOpPbIE HAIUIM CBOE OTPaKEHHE HPHU CO3JaHUU COOCTBEHHOTO
UHCTPYMEHTA.

B TpeTbeil rinaBe onucaHbl OCHOBHBIE M€ U KOHUENUHHU, KOTOPBIE JIErIU
B OCHOBY HHCTpyMeHTa, Ha3BaHHoro Data Miner Combiner. Omnwucansl
CTPYKTYpHBbIE€ OJIOKH U ONMMCAHbI BAPUAHTHI peaju3aluu JJisl Kaxaoro 0JI0Ka, TO
€CTh ONMMCAHBI TEXHOJOTUH WJIHA MOJAXO0/IbI, C TOMOIIbI0 KOTOPBIX pEeANTU3yeTCs Ta
UM WHas (QYHKIMOHAIBHOCTh. OmNHCaHbl BOMNPOCHl MPOU3BOIUTEIBHOCTH U
0€3011acHOCTH MCITOJHEHUS CTOPOHHETO KOjia.

B yeTBEpTOil I'1aBe ONMUCAHO TO, KAKUM MHCTPYMEHT MOJYYHUJICS B UTOTE,
NPUBEIEHBl CKPUHIIOTHI, WJIIOCTpUpYIOIHE paboTy mmiIaT@opmbl, a TaKxke
onucaH  ATal  (PYHKIMOHAJIBHOTO  TECTUPOBAHMSA,  MOATBEPKAAIOIIUE
COOTBETCTBHE CUCTEMBI 3asiBJICHHBIM TPEOOBaHMUSM, TAKUM O00Opa30oM JOKa3bIBas
COCTOSITEJIbHOCTh KOHIIEMIMU TOCTPOEHUS BU3YaJbHOT'O HHCTPYMEHTa [
WHTEJUIEKTYaJIbHOTO aHalli3a JaHHBIX B BUJI€ HAJICTPOMKU HAJl CYIIECTBYIOIIUM
S3bIKOM ITPOTPAMMUPOBAHUSA.



JAKTIOYEHHUE

UccnenoBanue cutyanuu B Cpele NPOrpaMMHOTO oOOecredeHus: s
pOBEJCHUS CICNHAIM3UPOBAHHBIX HcclienoBanuii B obOsactm Data Science
MOKa3aji0, YTO Ha JAHHBIM MOMEHT B ce€TH MHTEpHET HET HOCTOMHBIX aHAJIOTOB
JNECKTOIMHBIX PEIIEHU IJIs1 MPOBEACHHUS HCCIEJOBaHUM, ONMMCAHHBIX B 0030pe
CYLIECTBYIOIIMX AHAJIOrOB pa3paboTaHHON cuctembl. I[loaToMy peanuzanus
CUCTEMBI B BUJC BEO-TIPUIOKECHUS SIBIsETCS OOJee YeM JIOTUYHBIM PEIICHHEM B
COBPEMEHHYIO 30Xy pa3BUTHUsA ceTU HTEpHET, 1 MOBCEMECTHOT O HCTIOIb30BaHU
JAHHOM CEeTH JJIs1 caMbIX Pa3HOOOpa3HBIX 3a/1ay.

PesynpraToM Hay4HOH palbOTBl CcTajd HOBBIM  MHCTPYMEHT  JJId
WHTEJUIEKTYyaJlbHOTO  aHajdu3a  JaHHbIX. JlaHHas  MHCTPYMEHT  cTal
MOATBEPKIAECHUEM THIOTE3bl O TOM, YTO MOCTPOCHHE A0CTPAKLIMU MOBEPX S3bIKA
nporpaMmmMupoBaHus Python Bo3MOXHO W cam OH MOXET OBITh HCIOJIB30BaH B
KayecTBE BCTpanBaeMoro. JlaHHOe peueHue IMO03BONSET JOCTUYb OOJbIIEH
YHUBEPCAIBHOCTH U THOKOCTH, IO CPABHEHUIO C OOJBIIMHCTBOM CYIIECTBYIOIIUX
pELICHU.

Cucrema MO3BOJISIET YNPOCTUTh IPOLECC MPOBEACHHUS MCCIEIOBAaHUM C
NPUMEHEHUEM HMHTEJIEKTYaJbHOTO aHalu3a JaHHbIX, a TAKXKe€ MpU MPOBEICHUU
pa3nuuHoro poga o0paboTku  MHOpMalMKU, TMpU OSTOM B  Tpolecce
WHTEJUIEKTYyalbHOTO aHaju3a JaHHbIX, pabdoTasg Ha CIEIYIOUIUX 3Tanax:
NOJATOTOBKM JaHHBIX, MOCTPOEHHUS MOJENe M MX NPUMEHEHHUS Ha HEKOTOPOM
MAacCCHUBE JTaHHBIX.

B kauectBe pemenus mnpoOJieM ¢ MNPOU3BOAUTEIBHOCTHIO 3aJI0KEHA
BO3MO>KHOCTh UCTOJHSATD MOJIb30BATEIbCKUE aJITOPUTMBI Ha
CHELUMalN3UpPOBAaHHOM OOOpYJOBAHUHU, XapAKTEPHU3YIOLIEMCSl MOBBIIIEHHBIMHU
XapaKTePUCTUKAMU aNMNapaTHOro o0ecreyeHusl, M03BOJIssA 3HAUUTEIbHO YCKOPUTh
IPOLIECC BBITIOJHEHUS AJITOPUTMOB OOpaOOTKH MaHHBIX, KOTOPbIE MOTYT OBIThH
ype3BblYaiiHO pecypco€éMkumu. s pemieHuss npodiiem ¢ 0€30MacHOCTBIO
MCIOJIb30BAHA TEXHOJOTUS KOHTEWHepU3aluu, TMO3BOJISIONAas HM30JUpPOBATh
HCITOJIHAIOLIUICS CTOPOHHUM KOJ, HE HAHOCS BPEJ BCEM CUCTEME.

JlanpHeimas pabota Haja OPOEKTOM OyAeT 3aKJI4YaThbCs B pacIIMpPEeHUU
BO3MO>KHOCTEMN BBIMOJHEHHUS BEIYMCICHUN HA CIEMATU3UPOBAHHBIX M1aT(Gopmax.
A Takke paclIMpeHus MoJIb30BaTEIbCKUX BO3MOXKHOCTEN MpU paboTe C CUCTEMOM,
B YaCTHOCTH MOJIEpHM3AIMs TMOJIb30BaTEIbCKOTO HUHTEpdeiica U MOCTpOEHHE
MOJIHOLIEHHOW Cpe/ibl BU3YaJIbHOTO MPOTPaMMUPOBAHHS.

Cucrtema MOXeT OBITh HCIOJIb30BaHA HE TOJIBKO B paMKax y4eOHOW u
HAay4YHOW JEeSTENIbHOCTH B YHUBEPCHUTETE U JAPYTUX YUEOHBIX 3aBEACHHUSIX, HO U B
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KOMMEPUYECKHX MEeNAX MOCJIe HE3HAYUTEIbHOW A0pabOTKH, TJIaBHBIM 00pazoM
CBSA3aHHOM ¢ 6€30M1aCHOCTHIO UCII0JIB30BAHUS CUCTEMOI.

['maBHBIM HEIOCTATKOM HHCTPYMEHTA Ha JaHHbIA MOMEHT SIBIIAETCS €ro
HU3KOE OBICTPOAECHCTBUE, OJHAKO JaHHBIA HEIOCTATOK CJIOKHO B IOJHOM Mepe
KOMIIEHCUPOBATh, TAK KaK OCHOBOW MOCTPOEHHS BCE CUCTEMBI B LIEJIOM SIBJISETCS
UCIONIb30BaHue OubmmoTek Python, a nmaHHBIA S3BIK NPOTPAMMHPOBAHHS HE
OTJIMYAETCsl CBOMM ObIcTpoaeiicTBUEM. [IOMHUMO 3TO CyHIECTBYIOT 3aA€PKKH IPHU
3allycKe aNropuTMOB B KOHTeWHepax Docker, Bemp HecMmoTps Ha CBOIO
JErKOBECHOCTb, KOHTEIHEPHI BCE ke TPeOYIOT HEKOTOPOE BpeMs Uil 3allycKa U
WHHUIMAIN3AUN, TPEXKIE YeM OHU OyIyT rOTOBBI K padore.
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