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O uem norosopum

e XapaKTepuCcTuKM NpeameTa uccneaoBaHuu B DS

[MnoTtesbl u Teopun B DS

[MocTpoeHne NporHo3os B DS

[MpoBeaeHne sKkcnepMmMeHToB B DS

JIOKyMeHTUpoBaHWe 1 peLeH3MpoBaHue paboT

U npuuem xe TyT MLOpS?



HayuyHbiM meToq B DS

Hay4yHbl MeTOA — 3TO UTEpPaTMBHLIW NPOLECC UCCNeL0BaHUA, B KOTOPOM 3fIEMEHTbI NMOCTOAHHO CMEHAIOT ApYr Apyra
Npv NOABIEHNUN HOBOW MHPOPMALMK.

e [lpeameT nccneaoBaHMUA U Ero XapakTepPUCTUKM

e [MnoTesbl M TeOPUU

e [1lporHossl

o OKCMEPUMEHTDI

HaBaunte MOCMOTPUM HA AaHHbIE€ 3JTEMEHTbI C TOYKHU 3PEHUA paéoTbI cneynasimcTtoB Nno AaHHbIM



XapaKTepUCTUKU NpeaMeTa uccrnegoBaHuu B DS

MNpeameT uccnenoBaHus aAna DS — AaHHbIE O KAKOM-TO ABMEHHUM.
e CyTb aHanusa AaHHbIX 3aKYaeTca B UCCNeA0BaTeNIbCKOV AeATENbHOCTU MMEHHO Ha AaHHbIX. MpeameT
“ccneanoBaHWA BblpaXkeH B AaHHbIX, MeToAbl paboThl CBA3aHbl C 00pabOTKOM AaHHBbIX.

L Pesyn bTAaTUBHOCTb paéoTbI cneunasimcToB No AaHHbIM HaNMpAMyro CBA3aHa C TeM, COéMpaI-OTCFI N1 HeobxoanMble
AaHHbIE NOo npeamMeTy nccnegoBaHnAa U Kakoro OHM Ka4yecTBa.

[locMOTpUM, Kakne MOryT ObITb XapaKTEPUCTHKM Y MpeaMeTa MCCeaoBaHuea - AaHHbIX

e Habntoaexus
e OnpeaenexHud

e N3mepeHna



XapaKTepUCTUKK NpeaMeTa uccnegosaHuu B DS - HabnrogeHus

HauanbHoe HabntogeHne moxeT 6bITb CHOPMYNMPOBAHO He U3 AaHHbIX, a U3 HabniogeHuit 3a paboTon OQHOrO U3 OTAENOB

e B Takom cny4yae HeoHXoAMMO npoBecCTH pa60Ty no céopy HeobXoAUMbIX JaHHbIX, AN MKCMPOBaHUA HAYalbHOro HabntoAeHnA Ha HUX — 3TO OTAesNbHas 3a4ava.

e EcnuHe 6yneT BO3MOXHOCTH COépaTb HY>XHble AaHHble AnAa P uUKcaLlum HabntoaeHuA, To DS — He NoAxoAuT ANns peLweHnd 3TOW 3aJauu.
Ha6n|o.qe|-||4e MOXeT 6bITb CCI)OpMyﬂVIpOBaHO Ha OCHOBe UMeloLUXCA AaHHbIX

o [Mpu HabBnoAeHMN Ha JaHHbIX KAKOr0-TO ABMEHWA, BaXKHO 3adUKCUPOBAaTb:
= ICTOYHWK AaHHBbIX;
= Bpewms;
= Camo HabrtoaeHue (TEeKCToBblE onucaHua, Tabnuubl, GoTo, BUAEO, ayamo,....);
» UHTepnpeTauuna HabnoaeHus;
o BaxHO paccMoTpeTb BEpOATHOCTb ClyyaiHoro coBnageHuns HabnoaeHui. MHoraa MoxHO HayaTtb MccreoBaTh TO, YTO 06 BbACHAETCA MPOCTO CIy4YalnHOCTLIO M PEAKO NMOBTOPSAETCA.
= Heo6x04MMO NPOBOANTL MHOXECTBEHHbIE HABN0AeHUS, UTOObI UCKITIOUMTL BEPOATHOCTL CIy4aHOro coBrnaaeHus.
= J1ns 3TOro BaXkeH pasmep BbIOOPKU, MO0 YeM OHa BosibLLe, TEM MEHbLLE BEPOATHOCTb CNyYyalnHOro coBnaaeHna HabnoaeHun.
o JlaHHble peaKo U3onMpoBaHbl. BakHo oco3HaBaTh CBA3HOCTL AaHHbIX, KAKUM 06pa30oM OHW BITUAIOT Ha ApYr Apyra.

= He CMOTPA HA TO, UTO UHTepeCyrLLee ABTeHNne MOXXeT BCTpevaTbCA B OAHOM AaTaceTe, BOSMOXHO, BIIMAOLLNE Ha Hero nepemMeHHble Ha caMoM Jene 6y[1yT B Apyrom. A 3HauuT
O4YeHb BaXKHO 3adUKCHpPOBaTb, YTO MMEHHO 3aMHTEpPecoBano B AaHHbIX C y4eTOM APYruX AaTaceToB, KOTOPble MOrU NOBIUATL Ha coBbiThE Unu MOryT ObITb CBA3aAHbI C HUM.

= Ecnu Mcnosib3yeTcA I'IpOVI3BO.CleIl7I MCTOYHUMK aHHbIX, TO €CTb y>Xe CoBepLuaeTCA HEKOTOpoe npeoépasoBaHme HaA MCXOAHBIMW AaHHbIMU - CTOUT 3TO 3aUKCUPOBATb.
oB cny4ae BOSHUKHOBEHKA BOMNPOCOB, CTOUT NPOBEPUTb, a HE BITUAET JTU Ha 3TO npenoépaéoTKa MCXOAHbIX AAaHHbIX.

o Takxe MOoryTt ObITb UBMEHEHUA B Leno4yke NoCTaBOK AaHHbIX, KOTOPbIE BITUAKOT HA MHOIMMe AaHHble pa3oM - CTOUT C006LL|,VITI:>, €Cnu HeaAaBHO ObINW Kakne-To KpynHble
Nn3MeHeHuA.



XapaKTepUCTUKK NpeaMeTa uccnegosaHuu B DS - HabnrogeHus

HGOéXO.ﬂMMO obecneunTb AOCTYN K CBEXHUM U KOPPEKTHbIM AaHHbIM BCeX 3auHTepeCcoBaHHbIX JINL,;

o anI Hann4yune 06LLIVIX BUTPHUH AaHHbIX, KKOTOPbIM UMEKOT AO0CTYMN U aHAJTUTUKU AaHHbIX U 3aKa34YnKK, npoLle HaCTpouTb NpaBUJibHYHO
KOMMYHHWKaLHHO.

e A Tawkxe AaTb BO3MOXHOCTb 3aKa34mKy OCHOBbIBaATb CBOU HabnoAeHnA Ha AaHHbIX, a HE PaHTa3nu.

MonesHo yuuThIBaTh NpeabIAYLLMI ONbIT HabNoAeHWH 3a NPeAMETOM UCCNIe4OBaHUA (ApYrvX UccneaoBatenei B Apyrmx

KOMMaHWAX, TaK 1 NPOoBOAWMble HaBMHOAEHNUA, SBKCNEPUMEHTLI U MPaKTMYeckue paboTbl HAA UccneayemMbiMy AaHHBIMKY B BaLLeN
KOMMaHum);

e OnbIT U3 APYrMX KOMMNAHMI MOXET NOATBEPANTb, YTO BaLLe HAONOAEHUE He CyYanHo, BeZlb MOBTOPSIOCH M Y APYTrUX B MOXOXMUX
ycrnoBuaAx. A Takxxe No3BonMT 6osee LUMPOKO NOCMOTPETb Ha NpoBrieMy, UToObl Crly4YarHO He Cy3uTb 0030p NepBOoi MaEeH.

e OnbIT 13 BaLlen KoMNaHum Ba)XXEH, TaK KaK eCJ1n npeactaB/ieHne laHHbIX B KOMIMNaHUKU CO BpeMeHeM MEeHAETCAH, B TOM YHUCI1E€ NOJ
BITMAHUEM MnpeablAYyLnX nccrnenoBaHum. A 3HAUUT, ECIU Kakne-To yxe Obinu nposeieHbl paéoTbI HaJ Ballinm npeameTom
nccrneaoBaHuim, BO3SMOXHO, OHM Y)XXe 3a/10XXeHbl B TEKYLLee npeactaBiiedne AaHHbIX U MOI'YT OKa3biBaTb B/TUAHUE.



XapaKTepuCTUKU NpeaMeTa uccyieqoBaHum B DS - onpeaeneHun

Hayka 0 JaHHbIX — MeXAancUMnIMHapHan akagemuyeckas avcuunnvHa. NoaTtoMy oYeHb YacTo AOMEHHbIW A3bIK HAYKW O JaHHbIX OT/IMYaeTcs OT TEPMUHOB UCMOSb3YEeMbIX B
obnacTsax, KOTOpble U3y4atoTCA NPX NOMOLLM €€ MEeTOZ0B.

B apyrnx o6nactax aTo MOXeT NPMBECTM K NpobriemMam ¢ KOMMYHWKaLMen, a B HayKe 0 AaHHbIX aTa npobnema cTouT ewwé 6ornee ocTpo.

o I'I03T0|v|y Ba)XHO MCNONb30BaTb €AMHbIN A3bIK, CO34aTb LlOCTyI'IHbIﬁ BCEM FJ'IOCC&pMVI nnoaaepXuBaTtb €ro aktyasibHbIM B paMKax nccneagosaHuA, yTOOHI COKpaTHuTb
KOJTIM4EeCTBO npoéneM B KOMMYHUKaLHNUAX.

Uro BXOAUT B onpeneneHun:

e TepmuHonorusa

u I'noccapmﬁ TepMHUHOB U3 6|43Heca, KOTOpPbIE UCMOJ1b3YIOTCA B paMKax UcclieaAoBaHUA, A3bIK ZIOMeHHoM obnacTy.
CoBmecTHO ¢ npeacrasmtenamMmu O6u3Heca CTOMT co3aaThb U noaaepXxuBatb akTyasibHbIM I'J'IOCC&pVIVI O6usHec TepMHUHOB U HanMeHOBaHWH, MPUHATbLIX B KOMNAHWUN.

u rnoccapm?i TePMHUHOB U3 HAYKHU O AaHHbIX, KOTOPble NCNOMb3YKOTCA B OTYETAX U TEXHUYECKUX AOKYMEHTAaX.
He HYXXHO MNPUHOCUTb 3aKa34ynKy CTPaHUUKY C Bukuneawen no aHanuni3y AaHHbIX, 04HaKo, eC/n Bbl NOJ1b3yeTeCb TeXHUYECKUMN TepMUHaMK anA 0603HauYeHun
Cyu.[HOCTeVI, CTOMUT 3adUKCMpPOBATb UX C NOACHEHUAMMU. 3OT0 NO3BOMUT M UCCeaA0BaTENO UCNONb30BaTb NPUBbLIYHYHO eMY TEPMWHOJTIOIKO, U NPpeACTaBUTENAM
6usHeca noHMMAaTb, YTO NULLIET U TOBOPUT nccneanoBsatesib.

¢ Mepbl U METPUKH

= BU3Hec MeTpHKy;
Mpu oueHKe HabrAaEMOro ABEHUS U pe3ynbTaToB UCCNeA0BaHNUA (KpUTepuu ycnexa / nposana) 6yayT ucnonb3oBaTbca OU3HEC METPHUKM M3yyaemoi obnactu. A
3TO 3HAUMT, YTO OT TOYHOCTM U NPO3PAYHOCTU UX onpeaeneHui ByayT 3aBUCETb U HAaNpaBneHne UCCea0BaHUM, U UX YCMELLHOCTb.

» TexHUYeCcKre MeTPUKH;
Mpwv aHanu3e aaHHbIX U 00yYeHUn MoZenu ByayT CKopee BCEro MCnosib30BaThbCA TEXHUYECKUE METPHKM, KOTOPbIE HE MONTHOCTHIO OTpaXatoT BU3HEC METPUKU. A
BeAb No nocneaHum ByaeT oueHWBaTbeA pedynbraTt padoT. [103ToMy BaXkHO BbIOpaTh NOAXOAALLME TEXHUYECKUE METPHKM, KOTOPbLIE 3aTeM CTOUT cBA3aTh C OU3HeC
MeTpUKamMK 1 3adUKCUpoBaThb A0 cTapTa paboT no SKCNeprMEHTUPOBaHMUIO.



XapaKTepuCTUKU NpeaMeTa uccyiegqoBaHu B DS - U3BMepeHuUs

e TakKaKk paboTa BeaeTcA ¢ AaHHbIMK O NpeaMeTe UCCre0BaHUsA, BaXKHO TLATeNbHO coOMpaTh M 3anuchbiBaTh BCE
M3MEepEeH#ns.

e [Npv npoBeaeHUM pa3BeA0YHOro aHanIn3a Kak pas Lesib U CTOUT B TOM, YTOO MaKkcHMMarbHO onucath M 3apMKCUpOoBaTh
pa3NnyHble BaXKHblE N3MEPEHUs O NpeamMeTe UCCreloBaHus.

Ha ocHoBe xapaKTepucTHK NpeamMeTa uccreaoBaHusa GopMynMpyeTcs 3anpoc Ha UccrneaoBaHue:

e [lonck cnoco6oB ncnpaBneHna Unu yny4deHns HabnoaaemMoro ABNeHrA (ONTUMU3auna METPHUK).

e BblAcHEHWE NpUUKNH M 06 bACHEHWE NPUHLMMIOB padoThbl HabBNtoAaeMoro ABNeHNUA
(B ByayLLEM MOXET NPUBECTU K 3anpocy Ha ynydlleHue HabnoaaemMoro ABMeHUs - ONTUMU3aL U0 METPHK).



MnoTesbl U TeOpUU - PopmynupoBaHUe runoTes

['MNoTe3bl A0SXHbI BblABUIaTbCA HA OCHOBE Haéﬂl'O.ﬂeHl/IVI Ha AaHHbIX.

e 'MnoTesbl A0MKHbLI 0O BACHATL HABNOAaEMOe ABMEHUE UK NpeanaraTb MeTo U3MeHeHUA Hab4aeMoro ABNEHUS;
e [MNoTE3bl NOABEPKEHDI TMYHOMY ONbITY M B3rfiAAaM YesioBeka, N0O3TOMY BaXXHO MOCTOAHHO NPOBepAThL cebs.

» OCHOBbIBaEM N1 Mbl TMMOTE3bI HA HABNIOAEHUAX MNKU NPeAnonaraem To, Yero Ha caMom Aese He Habnoaanu?

» ECTb M anbTepHaTMBHbIE BapUaHTbl 00 BACHEHWI W yrydLeHni? lNMoyemy Mbl BbiOpanu UMEHHO 3TOT?

» He roHnmcs nv Mbl 3a HOBU3HOM? ZI0CTATOUYHO SIM Y HAC OCHOBaHWM BblABUIraTb UMEHHO Takoe NPeAnoNoXEHUE N eCTb
6onee NpocThle?

['MnoTesbl MOXHO cCHOopMynMpoBaTh B GopMe:

e MartemaTuyeckux moaeneu;

e Jlornyeckunx paccyxaeHuu;

Mo)xHO Mcnonb3oBaTh NoBY GOPMY, OAHAKO B Clyyae NOrMYeckrux PaccyXAeHnin CToUT He 3abbiBaThb, YTO BaLLy rMNOTE3Y HY)XHO BCE
PaBHO NPMBA3aTb K AaHHbIM.

danbcudULMPYEMOCTb - BaXKHO CIeanTb 3a TeM, UTOObI BalLly rMnoTesy MOXHO Obif1o “onpoBeprHyTh”. [MnoTesa, KoTopas MoXeT
06bACHMTL BCE M paboTaeT Bceraa - 370, KOHEUHO, 3BYyUYMT KPacKBO, OAHAKO TakuM 00pa3oM OUYeHb JIErKo HavaTb 3aHUMAaTLCA

camMooOMaHoM.



'MnoTtesbl U Teopuu - CoxpaHeHUe runoTes

TaK Kak Mbl He MOXeM cO 100% yBePEeHHOCTbLIO NOATBEPANTL UMK ONPOBEPTHYTb MMNOTE3Y, 0YeHb BAXKHO COXPaHAThL BCE
rMnoTesbl, HaZ KOTOPbLIMU Bbl 3KCMEPUMEHTUPOBASIH.

B npouecce reHepaunm HOBbIX TMNOTES3 CTOUT YUUTbIBATb HE TOJbKO “yCrneLlHble” HO U Te, UTO He Oblnu noaAepXaHbl
IKCnepunMeHTalibHbIMU IaHHBIMMW.

e OTO BaXXHO, MOTOMY UYTO KOrZla rMnoTesa He cornacyeTcs ¢ pesynbTataMy NPOBEPKU, Mbl HE MOXXEM MOSTHOCThIO eé
OTBEPrHyTh.

e [Mpy 3TOM rMNoOTE3a OUYEeHb YaCTO COCTOMT U3 HECKOMNBKUX YTBEPXKAEHWUI 1 NO pesyibTaTtam NPOoBEPKU Mbl HE 3HaeM

TOYHO, KaKoe U3 HUX NoXHOoe. Mbl NOHMMaeM NMULLb TO, YTO B CYMME 3TH YTBEPXKAEHUSA He Oblnv NoJaepKaHbl
OKCMIEPUMEHTOM.

e Takunm 06pasom gaxke n3 “npoBasieHHbIX” TMMNOTE3 MOXHO W HY)KHO YeprnaTb MH(POPMaLUIO MPU reHepaL iy HOBbIX
runoTes.



MnoTesbl U Teopuu - PaHUpoBaHUe runoTes

LleHHOCTb Ana 6u3Heca npwv ycnexe Unu nposarsie runoTess

BusHec LeHHOCTL, KOTOPYHO MPUHECET NPOBEpKa 3TOM rMNoTessl (B T.4. BIUAHWE Ha cTpaternyeckue uenuv / KPl / NpUHATUE BaXKHBIX PELUEHUN).
MnoTes3a MOXET KaK OblTb NoAAep)KaHa 3KCNePUMEHTaNbHLIMU aHHBIMK, TaK M MPOTUBOPEYNTL MM. ECiv HE3aBMCUMO OT pesynbTaToB NPOBEPKM
rMnoTesa crnocobHa NPUHECTU TY UM UHYHO LLIEHHOCTb KOMMaHWK, TO €€ CTOMTL NPOBEPUTL PaHbLLE, YeM FMNOTES3bI, KOTOPbLIE HECYT LLEHHOCTb TOSbKO
B CJlyyae yCneLuHOW MPOBEPKH.

e Bonble s PeKT -> MeHbLue AaHHbIX
B nepsyto ouepeab nyylle NnpoBepPATh MTMNOTE3bl, KOTOPLIE NPeAnonaratoT CUITbHY 3aBUCUMOCTb UITU KE BbICOKMA OXXnaaeMbl 3 peKT. bonbLion
3 PEKT nerye 3amMeTUTb, M ANA NOATBEPXKAEHUA ero Hanuuusa He TpebyeTcs 60MbLLOM 06 bEM AaHHbIX.

e EcTb HapaboTku -> lNpoLue 3aa13aiHNUTb AKCNEPUMEHT
MnoTesbl, OCHOBaHHbIE HA NPeAblAyLLEM ONbITe BaLLen KOMaHAbl UM APYrMX UCCnefoBaTenen CTOUT NPOBEPATL PaHbLUe YeM runoTessbl 6e3
npeAblAyLLero onelTa, TONbKO Ha HABNoAEHUAX 3a AaHHbIMK. Takum 06pa3oM y Hac Ha cTapTe YXXe eCTb A0NONHUTENbHAA MHDOPMALKA O
npeamMeTe UCCneaoBaHus, a 3Ha4YMT MOXHO BblaBUraTb 6onee 060CHOBaHHbIE TMNOTESbI.

e [MpoLye npoBepuThb -> MeHbLLE BPEMEHU U YCUITUI HA SKCMIEPUMEHTbI, yCreeTe NpoBepuTb BonbLue
Mpv paHX1MpoBaHUM CTOUT yunTbIBaTb NPeAcKasaTenbHy CUy runotessl. [MnoTesbl, KOTOpble NO3BONAOT AenaTb O0nee NPOCTbLIE NPeACcKasaHus B
NPOBEPKE CTOUT NPOBEPATH PaHbLLE.

OTOT NOPAAOK NPMOPUTH3aL MM MOMOraeT cbanaHcMpoBaTh MeXAy CTPEMIIEHMEM K MOyYEHUHO MaKCUMaribHOM LLEHHOCTHU AnA BusHeca u
HE0BOX0AMMOCTbIO 3¢ DEKTUBHOMO MCNONb30BaHWA pecypcoB. OAHaKO B 3aBUCUMOCTM OT KOHKPETHOW CUTyaL MU U AOCTYMHbIX AaHHbIX MOPAZAOK MOXET
OblTb CKOPPEKTUPOBAH.



[MporHossbl

e CTOMT 3apaHee PUKCMPOBATbL NPOrHO3UPYEMbIE TMNOTE30M 3P PEKTHI.

= MOXXHO BbIABUHYTbL rMNoTe3y 00 yny4ylleHnn onpeaeneHHon METPMKMU MPKY MOMOLLM “HOBOM MOZHOW MoAenn”, Ha
OCHOBaHWM TOro, YTO 3Ta MOAENb NoKasbiBasna “xopoLuure pesynbtathl” B noxoxen saaave. OaHako, ecnv He
3adMKCUPOBaATb KAKOWN MMEHHO 3P PEKT Mbl CUMTaAEM “yrydLleHUeM”, TOHATb MOAENb U MOArOHATL pe3ynbTar

MOXXHO O4Y€eHb A0J1I0.
e BaxHo, oécy»(uaTb Kakne MMEeHHO npeacka3aHund, Bbl1IBUraemMble Ha OCHOBE rMnoTe3bl, MOXHO U CTOUT NPOBEPATh.

= B 3aBMCMMOCTU OT HPOPMYITMPOBAHMA NPOrH03a, MOXHO MOSTYUYNTb U KaK MPOCTYHO NMPOBEPKY, KOTOPYH MOXHO
caenaTtb 3a napy AHEN, TaK U SKCNEePUMEHT, KOTOPOMY Napbl NeT He XBaTUT 419 3aBEpLLEHUA.



IKcnepuMeHThl - Jln3anH aKcnepumeHTa

Mepea npoBeAeHVWEM SKCNEPUMEHTAIbHOW NPOBEPKM CTOMT 3aUKCMPOBaTL OCHOBHbIE aCMEKThI NTaHUPYEMOro KCNepUMeHTa:

e Ha Kakux gaHHbIX OH nposoguTcA? BaxHo, npoBOoAMNTb TECTUPOBAHUE HE HA TEX XXe JaHHbIX, Ha KOTOPbIX NPOBOANI10Cb HabnoaeHue u
reHepupoBas/inCb rmnoTe3bl, TAKUM 06pa30|v| MOX>XHO NonacTb B JTOBYLUKY yAa4HO coBnaBLLEw Bbl60pKI/I.

o Kakue metoauku TeCTUpPOBaHUA UCNOJNb3YKOTCA? XXenatenbHo nnaHnpoBaTb SKCNEPUMEHT C UCMOJIb3OBAHNEM METO/ 0B,
No3BOJTAOLLMX MaKCUMaJ1bHO UCKITHOUYNTB NPeaB3ATOCTb N HEOCO3HaHHaA NOATACOBKY PE3yJ1bTAaTOB.

o Kakne omaaemblie apPekTbI? XenatenbHo He NOTEPATb K 3TOMY MOMEHTY CAeNaHHbIe NPOrHo3bl, YTOObI CBEPUTL CBOM AN3aiH
3KCNepvMeHTa eLLé pas C TEM, a YTO HY)KHO Oblno NPOBEPUTL. [N BCex 3anHTEPECOBaHHbIX UL, AOHKHO ObITb MOHATHO, Kakue pesynbTata
3KCMnepuMeHTa NoAAEPKUBAIOT r’MMNOTE3bI, @ Kakue OyayT el NPOTUBOPEUHUTD.

He cnewuTe 6exaTb M NPOBOAMTL SKCNEPUMEHT cpasy Nocsie TOro, Kak Nonyymsiv Nnepeyto BEPCHIO ero AM3anHa.

o O6A3aTeNbHO CTOUT NPOBECTM PEBBIO NOMYYEHHOrO AM3anHa ¢ ApPYrMMUK UccreaoBaTeaAMM B Ballen KoMaHae U ¢ npeacTaBUTensamu
Ou3Heca.

o Tawke xopoLUew naen MoxeT OblTb paCCMOTPEHME arnbTepHATUBHbLIX AN3aNHOB SKCNEPUMEHTA AS1A MPOBEPKM TEX XKE NPOrHO30B. Takum
obpasom y Bac 6yayT M anbTepHaTUBHbIE BApUaHTbI 471 CAMOMPOBEPKM U Bbl CMOXETe OblTb YyTb O0oee yBepeHbl, 4To BblOpanu
HauNy4yLwrMii MeToA NPOBEPKM.

[MOMHUTE O COOTHOLLEHMM 3aTPaT M BbIroA. - Kakabl SKCNEPUMEHT MOXXHO MOABECTU K TOMY, CKOSNIbKO BPEMEHM OH 3aMMET, Kakne pecypchl
noTpebyeT 1 UTO MO MTOrY MPUHECET (M B criydae “ycnexa”, u B cnydae “nposana”). - Bcem 3amHTepecoBaHHbIM NULam A0MKHO ObiTb MOHATHO,
CKOJbKO ByAEeT CTOWUTb U YTO OXKMAAETCA OT MPOBEAEHUS UMEHHO 3TOW 3KCNEPUMEHTaNIbHOW NPOBEPKHK.



AKcnepumeHThI - poBeAeHUe aKCNepUMeHTa

OueHb 4acTo B NpoLecce NPoBeAeHNA IKCNepUMeEHTa MOXET NoABUTLCA coBnasH “UcnpaBUTb HEMHOMO” ero, BeAb
nofABMNach Kakan-To HoBas MHpOopMaL A — CTOUT n3beratb NOA0OHOrO.

o KaK TOnbKO 3KCnepuMeHT Havancs, HeobxoaMMo 06a3aTeNnbLHO CreaoBaTh ero An3anHy U BbINOHATL BCE B
COOTBETCTBUU C HUM.

e Bce npaBsku, 3ameyaHns, BOSMOXHbIE yIy4LleHNA CTOMT OCTaBUTb A0 PUKCaLUM pedyrnbTaToB. MHavye MOXXHO Havatb
3aHMMaTbCA NOATACOBKOM PE3YbTaTOB, AaXe €CIT M3 XOPOLUUX NOBYXAEHUN.



AKcnepumMmeHTbl - PUKcaLyua pe3ynbTaToB

Mo pes3ynbTaTaM nposeaeHnAa SKCNnepuMeHTa Bbl NoJjiydaeTe HEKOTOPbIE laHHblE, KOTOPblIE COOTHOCATCA C BbIABUHYTbIM
MPOrHO30M UJTN XXE HET.

e MHTepnpeTayma nonyyYeHHbIX pe3ybTaToB — 3T0 OTAeSIbHaA U BaXkHanA 3agava.

u 3KCI'IepI/1MeHT Nnb NpeaocTaBu/1 HaM HOBbIE AaHHbIE, UX UHTepnpeTauna - 3TO yxKe pa60Ta nccneaoBartesnd, B
KOTOpOﬁ BMoJiHe BO3MOXXHO BJlTUAHUE JTMHHOIO MHEHUA.

= BaxXHO PUKCHMpOBaTb M TO, YTO NOKa3as 3KCNEePUMEHT, U TO, KaKMe BbIBOAbI HA OCHOBE 3TOro caenian DS, Tak Kak
9TO HEe BCeraga noJIHOCTbO paBHO3HAYHbIE IaHHbIE.

e HoBble SKCnepunmMeHTalibHble aHHbIE, HE BaXKHO NoAAEPXUBAKOT UJITU NpOoTUBOpEeYarT BbIﬂBMHYTOﬁ rmnotes3e — 310
HOBbl€ AdaHHbIE O nNpeamMeTe uccrneaosaHnd, KOTopble CTOUMT BHECTU B TOM YUCS1€ B KA4ECTBE HOBbIX HabnoaeHUN.

» YacTo nocne “Heyaa4yHon NpOBEPKK” AaHHbIE O TAKOM 3KCNEPUMEHTE 3a0bIBatoT U B0NbLUE HE UCTIONb3YHOTCA B

reHepauunv HOBbIX TMNoTe3. A BeZlb OHW HECYT Yy Thb NI He BonbLUe NOMb3bl, YeM HavanbHble HAbNAEHNA, BeAb
nony4yeHbl Obin B 60r1ee KOHTPOTMPYEMbIX YCITOBUAX.



dKcnepuMeHTbl - Bocnpou3BoaAUMOCTb

° BOC"pOM3BOJ1I/IMOCTb pe3ynbTaTOB BO3MOXHa TOJIbKO €CJ1M HE3aBUCHMaA rpynna apyrux nccrnenoBsaTesnien,

KOTOpbIE aHaNMM3UPYHOT TOT e NpeaMeT UCCIe0BaHMA, YTO Y Bbl, UCMOSIb3YOT BalLK METOAbl aHanM3a v NPUXoanAT K
TeMXe pesynbTaTam.

= OfHaKo, YToObI LLAHCOB Ha 3T0 ObI10 BonbLUe, HeobxoaAnMO, UTOObI Balle uccnegosaHme obnaaano xots Obl
BOCMPOW3BOAMMOCTbI METO/ZI0B.

» Taxkoe BO3MOXXHO TOSTbKO C HECKOMbKMMM KOMaHZamu B 0AHOM KOMNaHWUKW UK B Criyyae npuemMKu paboT ot
noapAAYmMKa.

B paMKax OZIHOM KOMaHZbl CTOUT 06ecneynTb BOCNnpon3IsBoaAnMMOCTb MeTOAOB.

Baluu konnerv A0MXHbl MMETb BO3MOXHOCTb, NOBTOPUTL Pe3y/ibTaThbl BalLIMX 3KCNEPUMEHTOB (KenatenbHo 6e3
TUTAHUYECKUIN YCUIUI).

OéI.I.I,Me MEeTPUKHN 1 npaBusia no obecneyeHunto BOCNpon3BoAMMOCTb METOAOB BblAEJTUTb HEBO3MOXXHO.

MOXXHO BbIAENWUTL CrieaytoLme o6Lue pekoMmeHaaLmu:



AKcnepuMeHTbl - BocnpoussoaMmocTb, npumepbl npobnem

e [Mpo6nembl ¢ 3aBUCMMOCTAMM B BMONMOTEKAX U 3aBUCUMOCTSAMMW B 3aBUCUMOCTSX.

e HeBepHbIv NOpAAoK UcnonHeHusa. JN coxpaHeH 6e3 04YMCTKM Koaa, NOPSAAO0K HE COXPaHEH U HEKOTOPbLIE NePEMEHHbIE
00 bABMEHbI UM MHULMANTM3UPOBAHbI NMOCIIE UCMOMb30BaHUA.

e HeT Hy)XHbIX AaHHbIX, HANPMMeP, yKasaHbl aOCONOTHbLIE MYTH UK AaHHbLIX BOOOLLE HET B PENO3UTOPHN.
e HeynpaBnAaemasa cny4yamHOCTb B JaHHbIX UK anroputMax (Random Seed)

e cxoaHble AaHHbIE UBMEHEHHbIE BPYUYHYIO, a HE C NOMOLLIbHO CKPUNTOB

e 3aBMCUMOCTb BbIBOAA U Pe3YNbTaToB OT QYHKLMIW BPEMEHU

e Pasnunuuna otobpaxeHuns Ha rpadukax (HEKOPPEKTHOE ncnonb3oBaHue matplotlib B Tom uncne)

e HepocTtynHbl BHELWHWE AaHHbIE

e Pasnunuuna B BbiIBOAE YUCESN C NNiaBatoLLen 3anaToun

e HenocTofHHbIN NopAaoK 06xo4a croBapen 1 Ap. KOHTEMHEPOB B python

e Pasnunuuas cpeae ncnosiHeHuA



AKcnepuMeHTbl - BocnpousBoaAUMMOCTb, peKOMeHAaLUK

IlnA Kawaoro Nnony4yeHHOro pesysbTaTta CoOXpaHUTe anNropuTM ero NonyyYeHUs. - BaxxHo 3HaTb Kakum 06pa3om Bbl MOYYMIIN TE UK UHbIE
pesynbTathl.

HU3beraiiTe aTanoB pyyHOro ynpaesneHWA AaHHbIMU UITM NPOLLECCOM. - MOXXET BO3HWUKHYTb COOasH OTKPbITh G aisibl AaHHLIX B peAaKTope U
BPYUYHYIO UCMPaBMUTL Napy oLLIMOOK popmaTUpOBaHUA UK yAanuTb BeiOpockl. Kpome Toro, CoBpeMeHHble peiakTopbl NO3BOSAOT SIENKO
dopmaTupoBaTh Painbl orpoMHbIX pasmepoB. OaHako cobrasHy CoKpaTUTh BaLl afiropuTM crieayeT conpoTuBnATbes. PyyHaa o6paboTka AaHHbIX -
3TO CKpbITas MaHUNyNALMS.

CoxpaHHUTe TOUHble BePCUU BCEX UCMOJb30BaHHbIX BHELWWHUX MHCTPYMEHTOB. - B naearne Bbl 0/MKHbI HACTPOUTb BUPTYasbHYH MaLUUHY UITK
KOHTEWHep Co BceM NporpaMMHbIM 06ecrneyeHnem, UCnonb3yeMbiM ANf 3anycKa BallmMx CKPUMNTOB. OTO NO3BONAET cAenaTh CHUMOK Ballen
aHaNMTUYECKOM BKOCUCTEMbI, YTO YNPOLLAET BOCNPOU3BEAEHWE BaLLMX PE3YNbTATOB.

Mo kpaiiHen Mepe, BaM HE0OX0AUMO 3a10KYMEHTMPOBATb BEPCUIO BCEMO MCMOSb3YEMOro NporpamMmMHoOro obecneyeHus, BKIHoYan onepayoHHyo
cuctemMy. HeaHaunTenbHble M3MEHEHUA B MPOrpaMMHOM o6ecrieYeHnr MoryT NOBUATL Ha pesy bTaThbl.

Mcnonb3ynTe KOHTPOSNb BEPCUMN. - [INA OTCNexmBaHMA BEPCUIA BalLMX CKPUNTOB CreayeT UCMOoNb30BaTb CUCTEMY KOHTPOMA BEPCUK, TaKyHo Kak Git.
Bbl O/MXHBI NOMETUTL (CAENaTb CHUMOK) TEKYLLee COCTOAHME CKPUMTOB U CChINaTbCA Ha 3TOT Ter BO BCEX NoslyyaemMblx BaMu pesyrnbTatax. Ecnv Bbl
3aTeM PEeLLMTE MBMEHUTb CBOM anrOPUTMBI, YTO Bbl 00A3aTENbHO CAENaeTe, MOXHO ByAeT BEpHYTLCA BO BPEMEHM M NOSYUYUTb TOUHbIE CLIEHAPUH,
KOTOpbIEe UCMOSb30BaNMCh AN1A NOSyYEeHUA 3aJaHHOro pesysbTara.

XpaHuTe BCe NPOMEKYTOUHbIe pe3ynbTaThl B CTaHAAPTU3MPOBAHHOM BUAeE. - B cnyyae, koraa HeobxoamMma nodTanHaa NpoBepKa BaLumx
pesynbTaTtoB, Kyaa yaoOHee, eCrnv BCe NPOMEXYTOYHbIE AaHHbIE OblNN COXPaHEHb! B AOCTYMHOM BCEM YnieHamM KoMaHabl popmaTe. XpaHeHue aTux
NPOMEXYTOUYHbLIX HAOOPOB AaHHbIX (HAaNpumMep, B popmate CSV) npeaoctasnaeT 60/bLUE BOSMOXHOCTEN ANA AaNbHENLLEro aHanvMsa v MoXeT
yNpoCTUTbL ONpeaeneHne NPoBNEMHbIX MECT MOCKOSbKY HET HE0OX0AMMOCTH BCE NepeaensiBaThb.



AKcnepuMeHTbl - BocnpousBoaAUMMOCTb, peKOMeHAaLUK

InA anropMTMOB UCMOJb3YHOLMUX CIIyHaNHOCTb 3anucbiBanTe UX ciydyanHoe 3epHo. - OHa Bellb, KOTOPYH CreLuanucThbl No AaHHbIM YacTo
He AenaroT - 3T0 PUKcaL A UCXOAHbIE 3HAYEHWA A1A CBOEro aHanusa. 310 AenaeT HEBO3MOXHbIM TOYHOE BOCCO3AaHWe UCCnea0BaHWi MaLlMHHOIO
06yuyeHna. MHorve anropmMTMbl MalMHHOIO 00yYeHUs BKITHOYAKT CTOXACTUUECKMIA SNEMEHT, U, XOTA HaZeXHble pe3ynbTaTbl MOryT ObiTb
CTATUCTMYECKMU BOCTPOM3BOANUMBIMU, HET HUYETO, YTO MOXHO ObI10 Obl CPABHUTL C TEMSTLIM CUSHUEM B Fflasax NpoBepPAOLEro NPy TOYHOM
coBnaaeHuun pesynbTaToBs.

Bcerna xpaHuTe BMecTe ¢ rpadpuKaMu AaHHbIe. - ECniv Bbl MCNONb3yeTe CKPUMTOBLIN A3LIK NPporpaMMUMpoBaHus, Bally rpad MKM CKopee BCero
reHepupytoTcs aBToMaTuueckn. O4HaKo, eCrnu Bbl UCMOSb3yeTe TaKoM MHCTPYMEHT, KaK Excel, yBeanTech, YTO Bbl COXPaHWU HavarbHble AaHHbIE.
OT0 NO3BONAET HE TONBLKO BOCMPOU3BECTH rPad UK, HO TaKkxke Bonee AeTanbHO NPOCMOTPEThL NeXalle B OCHOBE AaHHble. Takke CTOUT Bceraa
COXPaHATb afIfOPUTMbI, KOTOPbLIE Bbl UCNOSL30BaNM ANA NOSTyYeHWA rpadvK Ha OCHOBE KOTOPbIX Bbl MOTOM NPUBOAMUTE Kakne-nnbo yTBepKAEHHA.

Hepapxuueckui noaxoa npyu reHepupoBaHUU pe3yNibTaToOB aHanu3a. - Hawa 3azgava Kak cneyuManuctoB no 06paboTke AaHHbIX - 0006LWKTb
JaHHble B TOW UK uHoM dopme. BoT uTo BKNtoyaeT B cebA nsBneyeHne MHpopmaumm us gaHHbix. OaHaKo pe3toMupoBaHue Takke ABNAETCH
NPOCTLIM CNOCOB0OM HEMPABUBHOIO UCMOMNb30BaHWA AaHHbIX, TO3TOMY Ba)KHO, YUTOObI 3aMHTEPECOBaHHbLIE CTOPOHbLI MOIN Pa3tuTb CBOAKY Ha
OTAESNbHble TOYKM AaHHbIX. [INA KaXXA0ro UTOroBOro pesyibTaTa YyKaXuTe CChISIKY Ha AaHHble, MICNONb30BaHHbIE ANf pacyeTa UTOroBOro 3HaYeHus.

Bcerna ykasbiBanTe BMeCTe TEKCTOBbIE YTBEPKAEGHHUA U pe3ylibTaTbl UCCNeRO0BaHUA. - B KOHUe paboTbl pe3ynbTaThl aHanuaa AaHHbIX
odopmnaATcA B TeKCToBOM Buae. Cnosa ObiBatoT HETOYHLI. MIHOraa ObiBaeT TPYAHO ONPeaenuTb CBA3b MeXAy BbiBOAAMU U aHann30M. MNoCcKobKy
OTYET YacTOo ABNAETCHA CaMOM BaXXHOW YaCTbHO UCCNeA0BaHWA, BaXKHO, YTOObI €ro MOXXHO Oblfio CBA3aTh C pesyfibTataMu 1, B COOTBETCTBUM C
npasunomMm N 1, C MICXOAHBLIMU AaHHbIMMU.

ObecneuunBaiiTe AOCTYNHOCTb BalUMX pe3ynbTaToB, AaHHbIX U UCCNEeA0BaHUN. - B KOMMEpPUECKMX YCIOoBUAX MOXET OblTb HelleniecooBpasHo
NPeAoCTaBNATb OTKPbLITHIM AOCTYN KO BCeM AaHHbIM. OAHAKO UMeET CMbICN NPeA0CTaBUTb A0CTYN APYrMM NOMb30BaTeNAM B BalLen opraHn3aLuu.
O6nayHble cMCTEMBI yNpaBneHUa UCXOAHBIM KOAOM, Takue Kak Bitbucket n GitHub, no3Bonat0T cozaaBaTth YaCTHbIE PENO3MTOPUM, K KOTOPLIM MOTY T
NONyYnTb AOCTYN N0OLIE aBTOPM30BAHHLIE KOMTETH.



HayuHbiM meTonq B DS - PeyeH3npoBaHue

TaK Kak Kaxabli 9NeMeHT Hay4YHOro metoaa MOXeT U I0JHKEeH noaBeprarbCA peLleH3npoBaHuio, Ha NnepBoe MeCTO BbIXOAUT 3aAa4da
AOKYMEHTHNPOBaHUA.

e B Ballein kKoMnaHnn 0AHOBPEMEHHO, AaXe CUaMn 04HOW KOMaHAbl MOTYT NPOXOAUTb MHOXECTBEHHbIE UCCIeA0BaHuUA, NO pasHbIM
TemMaM. X0opoLLer NpaKTMKOM ABnsAeTcA BeAeHne 00LLero peectpa uccrnenoBaHum, Hanpumep, B Buae 6asbl 3HaHWI, B KOTOPO#M
ny6OnuKytoTCA 3a10KYyMEHTUPOBAHHbIE 3NIEMEHTbI UCCIEA0BAHMA.

e Tarxe Ba)KkHO JOrOBOPUTLCA O €AMHOM CTUE 0POPMIIEHUS TAKON AOKYMEHTALMM, BeAb TakuM 00pa3om peLeH3upyowui 6yaet
TPaTUTb MEHbLLE BPEMEHM Ha CTUNUCTUYECKUE NPoBnembl M BonbLUe yaAenATb BHUMaHWE CyTH paboThl.

e Cemyac cyulectByeT 60/bLLOE pazHoobpasne MHCTPYMEHTOB NO3BOMAOLLMX YACTUYHO aBTOMATU3MPOBATL PasfiMuHbIe 3a[auM,
CBfi3aHHble C IOKYMEHTUPOBAHWEM BaLero uccrnenoBaHusa. CHUMasA MexaHUUeCcKyHo Harpy 3Ky no cOopke 1 nybrukaymMm Hay4yHow
paboThbl C aHANUTHUKA, MOXXHO 0cBOO0AMTL BpeMa Ana 6onee 6onee nonesHon padoTol.

Tak Kak DS ¢ cBoer paboTe MCNornb3yeT He TOSNIbKO eCTECTBEHHbIN A3bIK, HO U A3bIKM NPOrPaMMUPOBaHUS, BXKHON YaCTbHO
peLeH3UpoBaHUA CTaHOBUTCH PEBbO Koa.

e M3 06nacTtu paspabdoTku NporpaMMHOro obecneyeHna MOXHO B3iTb METO/IbI O aBTOMAaTU3aLUKU NPOoLiecca PEBLIO U TECTUPOBAHUS
KoZa, YToObl 06NerynTb TPYA PELEH3EHTA U NO3BONTMTL eMy B0JbLLE COCPEAOTOYMTLCA HA CMbICIIOBOM YacTh paboTol.



HayuHbiM meToq B DS - UTepaTUBHOCTDb

HayuHbIi MeToA — 3TO UTEepaTHBHbIM NPOLECC, B KOTOPOM 3/1EMEHTbI MOCTOAHHO CMEHAOT APYr Apyra.

N3 nto6oro anemeHTa Hay4HOro MetToZa MOXHO NEePENTHU B APYroM, Tak Kak Mbl MOCTOAHHO NOTy4aem HOBYHO
MHPOPMALMIO U 3TO MOXET NOoTpeboBaTh akTyanusauuy noboro atana.

Ecnuv noAaBnAaeTcA HOBaA MHCI)OpMaLIMﬂ, Hanpumep, 06HapymeHb| OLUMOKH B pa60Te Moaesin, CTOUT HayaTb C
Ha4yana, To eCTb nNpaBuUJ1bHO 3a¢MKCMpOBaTb HaémoneHMe.



MprumeHeHWe NoNyyYeHHbIX pe3ynbTaToB U MLOps

MccnenoBaHue He 3akaHUMBaeTCA Nocre nHTEerpayumn nonyquHoH mMoJaesnn MallnMHHOro Oéyl-leHVIFI B CepBHC.

e o pesynbTatam UccreaoBaHUA Mbl NOMYYUIK IPYMMNY FrMNOTES3, KOTOPbIE NOAAEPKMBAOTCH KCNIEPUMEHTANTbHLIMU AaHHBIMU. 3TO HaLLIW TEOPUH,
BOCMOS1b30BaBLUMCb KOTOPbLIMU Mbl MOXEM peann3oBaTb MOAeSb MallMHHOrO 00y4YeHWs, NPeAnOoSIOKMUB, YTO OHA PELLMT NOCTaBMEHHYO 3aAa4y C HEKOTOPbIM
YPOBHEM yBEPEHHOCTMU.

OaHako, 370 BCE eLLé He 100% MCTHHA, BNOSTHE BO3MOXHO, YTO Bbl MPOCTO NOKa He BCTPeYasiMch ¢ HabntoAeHWAMM, KOTOpPbIE NPOTUBOPeYnnu Obl Ballein
TEOPUM.

» MNMoka Mozenb 3anyLyeHa u paboTaeT, Mbl AOMKHbI NPOAOHKMTL coBMpaTh AaHHble 0 eé paboTe, BeAb 3TO HOBbIE AaHHble HABMAEHWI 3a HALLMM NPEeAMETOM
nccnenoBaHua. Takum 06pa3om Jaxe nocsie penuaa nonyyeHHon MoAETM MOXHO NPOBEPATb HALLy TEOPUIO HA NPaKTUKe, cBepAs paboTy MOAENH N0 HOBbLIM
AaHHbIM, KOTOPbIE, BOBMOXXHO, B KAKOW-TO MOMEHT BPEMEHU MOTYT NPOTUBOPEYUTL HaLLEen TEOPUM.

e JlaHHble, KOTOPbIE Mbl UCNONb30BaNKW AN HAOMAEHUI U SKCMEePUMEHTOB, 3TO NWLLb CNENOK pearnbHbIX AaHHbIX. CO BpeMeHeM peasibHble AaHHbIe MEeHATCA.
Heobxoaumo nocne nHTerpawlmmu pesynbTaTtoB B peasibHbli MPOoAYKT NPOBEPSTh M OTCIIEXMBAaTb AaHHbIe, NOCTynatoLme B Moaesb. Taknum o6pasom, ecriu
NPOU30MAYT CYLLECTBEHHbIE U3MEHEHUS, KOTopble ByAyT NPOTUBOPEUYUTL TOMY, YTO Mbl HAGMHOAANM HA UCXOAHbLIX AaHHbIX, HE0OX0AMMO NOBTOPHO NPOBECTH
nccnenoBaTesbCKyto paboTy And YyTOYHEHUs pe3yibTaToBs.

s npaKTUYecKoro NPUMeHeHWA NoNyYeHHbIX Pe3yibTaToB MOryT noTpeboBaTbCs AONONHUTENbHbIE PaboThl.

» B cBoeit paboTe DSbl B NepByto o4epeab CTaparoTCA NPOBEPUTL KM3HECNOCOOHOCTL OnpeseneHHbIX MeTOA0B U anropMTMOB B paMKax npeamveTa
nccrneaoBaHum.

o KO, koTopoe uHTerpupyeTca B production CEKTOP, MOTYT U CKOpee Bcero ByayT BblABUHYTbl HEDYHKLMOHANbHbIE TpeBoBaHUA.
NHxeHepbl, KoTopble 6epyT pesynbTaThl HAyYHbIX PaboT UcCnenoBaTenem, peLlarT MHOXXECTBO BaXXHbIX 3a4a4 ANA NPaKTUYeCKon NPUMEHUMOCTH
NONYyYEHHbIX PE3yNbTaToB.



HakoHel-TO, MLOps!

TyT, Ha CTbIKE UCCNeA0BaHWIM Ha AaHHbIX, MHXEHepUn Moaenen ML, nocTaBKe peLLeHni B NPOAYKTMB NOABNAETCA
MHOXXEeCTBO MHCTPYMeHTOB MLOps

Bce MHCTPYMEHTHI, KOTOPbIE Mbl B Aa/TbHENLLEM PACCMOTPHUM B paMKax Kypca no3sosffaT pelatb Npobrembl, B AaHHbIX
chepax:

e PaboTa BKOMaHAae Haa DS / ML npoeKkTamu (pasHble ponu, pasHbie 3aaayu, pasHble NpoLecchl, nepeaada
apTedaKToB)
» BocnpownssoammocTe DS nccneaoBaHui (BoOCNpon3BoAMMOCTb METOAOB N0 paboTam OT Apyrux paspabdoTynKoB)

e BoiBOA MOAenen B NpoAyKTMB, aBTOMaTU3aLUmna n NnoaAep)KKa (NocTaBKa peLleHnn B NPOAYKTUB, COKpaLLEHNE
TpyaosaTtpaT, aBToMatusauma 3ajady, MaclutabmMpoBaHue n 0TKa30yCTONYMBOCTb PELLIEHWH, .. )



