MU JUIsl IeUCTBUI. Y TaHHOTO (PpeliMBOpKA TaKXKE €CTh BCTPOCHHbIE (DYHKIIMH, Ha3bI-
BaeMble TpaccupoBkamu (Traces), KOTOpble MOTYT JieJlaTh aBTOMAaTUYECKHE CHUMKH
AKpaHa, BUACO3AMUCh TECTa, MOBTOPHYIO MOMBITKY TECTa U MEXaHU3M BEICHUS XKYyp-
Hama. Playwright mpenocraBnsieT HHCTPYMEHT MHCIEKTOpPA, KOTOPBIN MOMOTAaeT OT-
CJIE)KMBATh U OTJIAKMBATH KAXbIM [IATr UCIOJHEHUS, BUJIETh TOUKU KIIMKOB U IIPOBE-
PATH JOKATOPBI CTPAHUIL Ha JIETY (BO BpeMsl BBIMIOJHEHUS TecTa) [4].

Playwright npenocraisieT Takke QyHKIMIO KOHTEKCTa Opay3epa, KoTopas IoMo-
racT COXpaHATh U MepeIaBaTh COCTOSTHUE Opay3epa B JIF000M Apyroit HOBBIN Opaysep.
HmeeTcst BO3MOKHOCTH BOCTIONB30BAThCs (PYHKITMEH reHepalnuy Koja, KoTopas 3amnu-
CBHIBAET BCE IIaru B BEO-NPUIIOKEHUH U Jlajiee MpeoOpa3yeT B HAIUCAHHbBIE TECTHI HA
JT000M MOJIIEP>KUBAEMOM SI3bIKE TPOrpaMMUPOBaHUS [4].

Ceronnst ppetimBopk Playwright mis aBTOMaTH3UpPOBAaHHOTO TECTUPOBAHUS OT
Microsoft HaGupaeT MonmyasIPHOCTH U aKTUBHO pa3BuBaeTcs. brarogapst BceM Bbilie-
NEPEUNCIECHHBIM OCHOBHBIM (DYHKIMSM M BO3MOXHOCTIM, Playwright sBnsercst oc-
HOBHBIM KOHKYPEHTOM JPYTHX MHCTPYMEHTOB aBTOMAaTHU3allMK, Hampumep, Selenium
u Cypress.

OueBuaHO, yTO BBIOOP TexHONOrMH Playwright ni1st ocHOBBI (ppeliMBOpKa aBTOMa-
TU3alMU TECTUPOBAHUS SIBISETCA OOOCHOBAHHBIM. Mcromnb3yss HaOOp BBIOPAHHBIX
TEXHOJIOTMH IUIaHUpYETCs cOo3/1aTh 3(PPEKTUBHBIM yYHUBEpCANbHbBIN (PpedMBOpPK Ui
aBTOMATHU3HPOBAHHOI'O KpOCC-Opay3epHOro TECTUPOBaHUs BeO-caliTOB. I'0TOBBIX pe-
IIEHWA HE CYIIECTBYET, T.K. KXKABIA NMPOrPaMMHBIA MPOAYKT MHAMBUAYaseH. [lo-
ATOMY /ISl YCIIEIIHOTO CO3/AaHus (PpeiMBOpKa aBTOMAaTU3HUPOBAHHOTO TECTUPOBAHUS
HEO0OXOMMO yUUTHIBAaTh JOTUKY paboTsl, Ha0op API BeO-cepBucOB, a Takxke peanu-
3allMI0 BHELIHETO MHTEpdeiica, YTO MO3BOJIUT YCKOPUTH MPOLIECC HEMPEPBHIBHOTO Te-
CTUPOBAHMS BEO-NPUIIOKEHHUS.
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OBHAPYJKEHUE AHOMAJIMI1 B JAHHBIX TEXHOJJOT'MYECKOT'O
MPOLIECCA

A.JI. Muxuses, A.B. ITapxoms, 1.B. A6oumos, /[.A. J[BopaHHHOBUY
bpecTckuii rocy1apCTBEHHBIA TEXHUYECKUN YHUBEPCUTET, bpect, benapyce,
bstuconl@bstu.by

The main task of this work is the detection of anomalies for their further analysis,
classification and possible ways of elimination.
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BpemenHsle psizibl MOBCIOlY: B TIOBEJICHUU MOJb30BaTENs HAa BeO-caiiTe, B LieHaX
Ha aKIIMY1 KOMITAHWU WJIM B JIIOOOM JIPYroM MpUMEpE, CBSI3aHHOM CO BpeMeHeM. JlaH-
HbI€ BPEMEHHBIX PSAJOB OYEBUIHBI B KXKIAOW OTpaciau B TOM Wiau uHOU opme. Ecte-
CTBEHHO, 3TO TaKXe OJUH U3 HauboJiee UCCIeAyeMbIX TUIIOB JaHHbIX. Ha mpakTuke
MOKHO CKa3aTh, YTO BPEMEHHBIE PSAAbl — 3TO THI JaHHBIX, BBIOOPKA KOTOPBIX OCHO-
BaHA Ha HEKOTOPOM BPEMEHHOM U3MEPEHUHU, TAKOM KaK T'OJbl, MECALIbI MM CEKYH/IBI.

Bpemennsle psiibl — 3TO HaOIIOIEHUS, KOTOPbIE OBLIM 3alIMCAHbI YIIOPSIOYEHHBIM
o0pa3oM U KOppEeIUpOBaHbl BO BPEMEHH. AHAIM3UPYs aHHbIE BPEMEHHBIX PSIOB,
MBI JIOJKHBI CJIEIUThH 32 BBIOPOCAMH, KaK MBI 3TO JIEJTAEM CO CTaTUYECKUMH JaHHBI-
mu. Ecnu Bl paboTaiiu ¢ JaHHBIMU B JIFOOOM KauecTBE, Bbl 3HAETE, KAK MHOTO 00JIn
OPUYUHSIOT aHAJIUTUKY BBIOPOCHL. DTH BBIOPOCHI HAa3bIBAIOTCS «aHOManmusmuy. C
TPaJMIIMOHHON TOYKU 3pEHUs BBIOpOC/aHOMANUA — 3TO «HAOIIOJEHHE, KOTOpPOe
HACTOJIBKO OTJIMYAETCS OT APYTHX HAOIIOEHUI, YTO BBI3BIBAET MOI03PEHHE, YTO OHO
OBLIO POU3BEECHO JPYTUM MEXaHU3MOM).

B nocnennue roasl, 0co0OEHHO B 00JIACTH IaHHBIX BPEMEHHBIX PS10B, MHOTHE UC-
CJIEIOBATENU CTPEMWINCHh OOHAPYKMBATh M AHAIU3UPOBATH HEOOBIYHBIEC, HO HHTE-
pECHbIE SIBICHUS. XOPOIIUM MPUMEPOM SIBISIETCSI OOHAPY)KEHUE MOUICHHUYECTBA —
OCHOBHAsl 1I€JIb COCTOUT B TOM, YTOObI OOHApPYKUTh M MPOAHAIU3UPOBATH CaM BBbI-
opoc. [Ipo6nema oOHapyKeHHsI aHOMAJIUIA [ BPEMEHHBIX PSAI0B 00OBIYHO (POPMYIIH-
pyeTcs Kak UACHTH(PUKALNS TOYEK JAHHBIX C BBIOPOCAMH MO OTHOIIEHUIO K HEKOTO-
poii HopMe WK OOBIYHOMY CUTHAITY.

Br10pochl ObIBalOT: TOUEUHBIE U MOCIEAyomue. ToueyHbld BBIOPOC — 3TO J1aH-
HbI€, KOTOpPBIE BEyT ce€0s1 HEOOBIYHO B ONPEEICHHBII MOMEHT BPEMEHH IO CpaBHE-
HUIO 00 ¢ APYTMMH 3HAYEHUSIMU BPEMEHHOTO psijia (TI00aJbHbIN BEIOPOC), OO0 ¢
COCETHUMH TOUKAMHU (JIOKaJIbHBIN BHIOpOC). ToueuHble BHIOPOCHI MOTYT OBITH OJTHO-
MEpPHBIMH WUJIM MHOTOMEPHBIMH, B 3aBUCHUMOCTU OT TOTO, BIUSIOT JU OHU Ha OIHY
WM HECKOJIBKO MEPEMEHHBIX, 3aBUCSIIMX OT BPEMEHH, COOTBETCTBEHHO. [locnemy-
IOLIUI BBIOPOC — 3TO MOCJEe10BaTEIbHbIE MOMEHTHI BpEMEHHU, COBMECTHOE MTOBECHHE
KOTOPBIX SIBJISICTCSI HEOOBIYHBIM, XOTSI KaxJ10€ HaO0JeHNE B OTICIBHOCTH HE 00s-
3aTeJIbHO SIBJIAETCA TOYKOM BbIOpoca. BeIOpOCHI Takke MOryT ObITh I100ajibHBIMU
WJIH JIOKAJIbHBIMHU.

ECTh HECKOJIBKO METOJ0B, KOTOPbIE aHAJIUTHKU MOTYT HCIIOIb30BaTh ISl BBISIB-
JICHUS PA3IMYHbIX aHOMAIHUK B JaHHBIX. OH HauMHaeTcs ¢ 0a30BOM CTATUCTUYECKOM
JEKOMIIO3UIIUA U MOXKET paboTaTh 10 aBTOAHKO/EpOB. B Hamielr pabote oOHapyxe-
HUE aHOMAaJIUM OBLJIO MPOBEAICHO C MOMOLIBIO aBTOAHKO1epoB. [loaTOMYy paccMoTpum
JaHHYIO0 001aCcTh 00Jiee IeTalIbHO.

ABTOHKOAEPBI — 3TO HEKOHTPOJIMPYEMBIM METOJ, KOTOPBIA BOCCO3MAET BXOJI-
HbIE TaHHbIE, U3BJIEKas X (PYHKIMU B pa3HbIX U3MEpeHusX. pyrumu cioBamu, eciu
MBI UCIOJIB3YEM CKPBITOE MPEACTABICHUE AAHHBIX U3 aBTO3HKOJEPOB, 3TO COOTBET-
CTBYET YMEHBILIECHUIO Pa3MEPHOCTH.

[Touemy MbI IPUMEHSAEM YMEHBIIIEHHE Pa3MEPHOCTH, YTOObI HallTH BBIOpOChI? He
MOTepsieM JIM Mbl YacTh MHPOPMAIINH, BKIIIOYasi BBIOPOCHI, €CIIM YMEHBIINM pa3Mep-
HOCTBh? OTBET 3aKIHOYAETCS B TOM, UYTO MOCJIE BBISBICHHUS OCHOBHBIX 3aKOHOMEPHO-
CTEH BBIABISAIOTCS BHIOPOCH. MHOTME OCHOBaHHBIE Ha PACCTOSIHUM METOJIbI CTPAJA0T
OT Pa3MEpHOCTH, KOTJia OHU BBIUMCISIOT PACCTOSIHUS 10 KaXKIOW TOYKH JAHHBIX B
MOJIHOM MPOCTPAHCTBE MPU3HAKOB. BrICOKas pazMepHOCTh JOHKHA OBITH YMEHBIIIE-
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Ha. VlHTepecHO, 4TO B MpOIECCe YMEHBIICHUS Pa3MEPHOCTH BBISBISIFOTCS BHIOPOCHIL.
MosHo cKa3aTh, YTO OOHapyXeHHE BBIOPOCOB SBISIETCS MOOOYHBIM MPOTYKTOM
YMEHBIICHUS Pa3MEPHOCTH.

Input Output

Code

[TTI

{ CITTTTIIT

:

Encoder Decoder

Pucynok 1 — Cocmagnsie yacmu agmoinkooepa

PabGoTa aBTOSHKOJEpa COCTOMT B TOM, YTOOBI MOJYYUTh HEKOTOPBIE BXOIHBIC
JaHHbIE, MepeaTh UX Yepe3 MOJIENb U MOIYYUTh PEKOHCTPYKIUIO BXOIHBIX IaHHBIX.
PekoHCTpyKIIMS AOKHA MAaKCUMalIbHO COOTBETCTBOBATh BXOJHBIM JAHHBIM. XHT-
POCTh 3aKJIIOYAETCS B MCIOIb30BAaHUM HEOONBIIOTO KOJUYECTBA MapaMeTpoB, MOATO-
My Balla MOJIEIIb U3Y4aeT CKAToe MPEACTABICHHE TaHHBIX. B HEKOTOpOM CMBICIIE aB-
TORHKOJEPHI NBITAIOTCS U3YYUTh TOJBKO CaMble BaKHbIE (YHKLINHU (CKATYIO BEPCHUIO)
JaHHBIX.

[Touemy aBTO’HKOAEPHI? IIpHunHa B TOM, YTO METOABI ABTOPHKOAEPA MOTYT BbI-
MOJIHATH HEJIMHEWHbIE MPeoOpa3oBaHMsl C UX HEJIMHEWHON (PYyHKUMEH aKTUBAIMU U
HECKOJBKHMH ypOBHSAMH. boiiee 3pPpekTHBHO 00y4aTh HECKOJIBKO CIIOEB C OMOUIBIO
aBTO’HKOJIEpa, yeM 00yuyaTh 0AHO Oosbloe mpeodpazoBanue ¢ nomouisto PCA. Ta-
KM 00pa3oM, METO/bl aBTOKOJMPOBILMKA MOKA3bIBAIOT CBOM JOCTOMHCTBA, KOI/A
MpOOJIEMBI C JAHHBIMU CJIOKHBI M HEJTMHEIHBI 110 CBOEH MPUPOIE.

[1mrocsr:

— ABTORHKOJIEpbl MOTYT JIETKO 00pabaThIBaTh MHOTOMEPHBIE IaHHBIE.

— Yo KacaeTcs ero HEMMHEMHOrO TOBEICHHSI, OH MOYKET HaXOJIUTh CJIOKHBIE 3a-
KOHOMEPHOCTH B MHOT'OMEPHBIX Ha0Opax JaHHBIX.

Munycsr:

— TlockonbKy 3TO CTparerus, OCHOBaHHAas Ha TIyOOKOM oOydeHuH, e OyaeT
O0COOCHHO TPYJIHO, €CIU JaHHBIX MEHBIIIE.

— 3aTpaThl Ha BBIYMCIICEHUS PE3KO BO3PACTYT, €CJIM YBEIUUMUTCS IIIyOHWHA CETH U
pHu paboTe ¢ OOJIBITUMU JaHHBIMH.

3akioueHue. BeiOpockl He yacTo 00CYXIat0TCs MpU TECTUPOBAHUU, HO, B 3aBU-
CUMOCTH OT OM3HECa U METPUKH, KOTOPbIE ONTUMHU3UPYIOTCS, OHU MOTYT IOBJIUSATH
Ha pe3ysbTaThl. OJJHO WK J1Ba BBICOKMX 3HAYEHMsI IIPU HEOOJIBIIIOM pa3Mepe BbIOOD-
KM MOTYT MOJHOCTBIO UCKA3UTh TECT, UTO NPHUBEAET K IPUHATHIO PEILICHHS HA OCHOBE
OIIMOOYHBIX JIAHHBIX.

Hpyroii cnoco0, BO3BMOXKHO, Ty4lIUd B JOJITOCPOUYHOM MEPCIEKTUBE, — JKCIOP-
TUPOBATh JAHHBIE NIOCJIE TECTUPOBAHMS U BU3YAJIM3UPOBATh UX PA3JIMYHBIMHU CIOCO-
6amu. Onpenenure BIUsTHUE BHIOPOCOB B Ka)KJIOM KOHKPETHOM Ciydae.

Ha camom perne cymiecTByeT MHOXECTBO CIIOCOOOB CHPAaBUTHCS C BbIOpOCaMu B
naHHbIX. He cymiecTByeT OBICTPOro pelieHus, KOTopoe padoTano Obl MOBCEMECTHO,
MIO3TOMY CIPOC HA XOPOIUMX AHAIUTHUKOB IPOJIOKAET PACTH.
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This paper uses publicly available data on the prediction process of Covid-19
transmission in the world to attempt to predict the time series using the SPSS expo-
nential Holt model and the Python ARIMA model. model model to predict the epi-
demic development trend and key nodes, quantitative analysis of the scale of the epi-
demic, scientific and reliable interval estimation of the original base and effective
transmission rate of the epidemic and comparative analysis of different algorithms,
providing an effective basis and guide for analysis, command and decision making in
the prevention and control of the epidemic.

Predicting data at a range of points in time is a common activity in real life, and
research fields such as agriculture, business, climate, military and medicine all con-
tain large amounts of time series data. Time series forecasting refers to making pre-
dictions about the likely future values of a series based on the historical data of the
series, as well as other relevant series that may have an impact on the outcome. There
are many real-life time series forecasting problems, including voice analysis, noise
cancellation and analysis of stock and futures markets, where the essence is to derive
the value of the time series at T + 1 based on observations at the previous T moments.
For time series prediction, we can use the traditional ARIMA model, or we can use
the Holt model or other models based on time series. Nowadays, machine learning
methods such as deep learning can also be used for time series prediction. We are go-
ing to introduce how to implement the covide-19 prediction of time series based on
two different models.

In this paper, two types of time-series data software were used for fitting:

— Holt Model (SPSS);
— ARIMA Model (Python3.7).

There were 187,801 training samples prepared, and the sample data was split into
a training set and a test set with 67 test indicators. The actual training data is in 3 col-
umns (841 items filtered according to the test specified mediation and 822 items fil-
tered for missing values):
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