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KntouyeBble U3MEHEHUS: HOBbIM NMPOLIECC NOCTPOEHUS CTPaTUrPadPUUECKmX
MoOZenen, 3HaunTeNlbHO COKpaLLaoLWmMi 06beM pyYHbIX NPaBoK Npu paboTe co
CNIOXXHOW reonornemn, u cneumanmanpoBaHHbIM paboymnit NPoLLecc NoAroTOBKU
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CTaTUCTUUYECKUIN aHaNn3 1 KNKOYEBbIE PELLEHNS MO AAHHBbIM He NoaBepXXeHbl
OrpaHMYeHUAM OTLENbHbIX QYHKLMN OLLEHKM NO AOMEHAM.
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1. Bo3amoxxHOCTU U PyHKUMU Leapfrog

11. CTpaTernyeckoe BbICOKOTOYHOE MPOeKTUpPOBaHMNE CKBaXKUH

111. TIpOEeKTUPOBLUUK CETOK: MPOEKTUPOBaHME CTPaTErMYECKUX KaMMnaHUM C
NMOMOLLbIO BbICTPOro Co34aHNA UHTEPaAKTUBHDBIX CeTEN CKBaXXUH

MpoLlecc NnaHMpPOBaHWUA KaMMnaHuii No 6YPEeHNo CeTU CKBaXUH TPaOULMNOHHO GbisT PYYHbIM U
MepeHHbIM. OCOGEHHO 3TO OLLYyLLaNoCh, KOorga Aas KpynHon nporpaMmbl 6ypeHust Npuxoanioch
co3faBaTb OfHY 32 OHOMN COTHM CKBaXXWH. HOBbI MPOEKTUPOBLUUK CETOK, NpeAHa3HauYeHHbIN Ans
pelleHNs 3To 3aJa4n, SKOHOMUT Ballle BpeMs, No3BoNnsAs pa3pabaTbiBaTb KaMMnaHWUM MO BYPEHUIO CETH
CKBaXXWH MaKCKMarsbHO 6bICTPO.

Busyanmsnpynte paccTossHUA MeXagy niaHMpyeMbIMU CKBaXKMHaMM C NOMOLLbIO NMpeaBapuTeNbHOro
NpPoOCMOTpa CETKM B peaslbHOM BPeMeHM NpsiMo B paboyem okHe. SKpaHHble CpeacTBa ANns
ANHaAMMYeCKOM HaCTPONKM rpaHuL, 1 NOBOPOTA CETKN o6ecrnedymBaroT HarNsiAHOCTb U UHTYUTUBHOCTb
BCero npouecca nnaHnpoBaHus. Tenepb Bbl MOXETe aBTOMaTUYECKM NPUBSA3bIBaTb MN1aHUPYEMble YCTbs K
nrob6or NoBEPXHOCTU B MPOEKTE, a He TOMbKO K Tonorpadmnyeckon.

CoxpaHsiTe TOYHOCTb NilaHa 6ypeHus, onpepenss rpaHnLbl 458 pasMeLleHns NPOEKTUPYEMBbIX YCTbEB.
MpocTo 3afganTe rpaHnLy C MOMOLLBHO JTF0O0N 3aMKHYTOW NoannmHum unm npodunsa N’McC, n Leapfrog
creHepupyeT yCTbsl TONbKO BHYTPU 3ToN 061acTu. Nocne HaCTPOMKM CETKM CTaTUCTUKA MO CKBaXXMHaM
0OHOBNSAETCS aBTOMATUYECKW, BKItOUAs KOJIMYECTBO CKBaXMH, @ TaKXe UX 06LLYH, MUHUMAIbHYHO,
MaKCUManbHY0 U CPEeAHIOK ANNHY. Bbl MOXeTe HAaCTPOUTb CXEMY MMEHOBAHWUSA CKBaXXMH MO YMOMYAHNIO
B COOTBETCTBUU C NMPUHATLIMM Ha 06beKTe CTaHgapTaMu, B TOM UYnC/ie NocnefoBaTellbHOe UMeHoBaHue
Mo CTPOKaM WM MO CXeMe «3MeNKoN» (C YyepefoBaHNEM HanpaBneHUst No CTPOoKaM). XoTs ceTka
npegHa3HayeHa 415 NaKeTHOro NiaHMpPoBaHMS, Y Bac OCTaAeTCs BO3MOXHOCTb pefakTupoBaTth

KaXk Ayt CKBaXXWHy oTAeNbHo. [Nocne nakeTHOro Co3faHnsa CKBaXXWH C 3afaHHbIM LWaroM Bbl MOXeTe
UHAMBUAYANbHO CKOPPEKTMPOBATL MOJIOXEHNE U LIENb AN KaXK40W CKBaXWUHbI, TO €CTb N0 Mepe
HeobXo4MMOCTM fopabaTbiBaTb M UTEPATMBHO YydllaTb CBOW MiaH.
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11.2. Pexxum Collar & Target (YcTbe U Lenb): BbICOKOTOUHOE GypeHne CKBaXXUH C
KPUTUYECKU BaXKHbIMU LieNIsiMu

Pexxum Collar & Target (YcTbe U Lienb) AaeT He06X0AMMBbIN YPOBEHb KOHTPOSSA, KOrAa reofiornyeckas Lenb
CTpOro onpefeneHa, Ho MMEKTCS OrpaHUYEHMs MO pacnonoXeHuto ycTbs. Pexum Collar & Target (YcTbe
N Lenb) — OAMH U3 TPEX PEXUMOB MSIAHMPOBAHMA OAUHOYHbIX CKBaXXWH B Leapfrog, KaXkabli N3 KOTOPbIX
paccuyMTaH Ha CBOW CLieHapum NNaHNpPOBaHUS:

o Pexwum Collar (YcTbe) npegycMaTpuBaeT NiaHNpoBaHne CKBaXXMH 0T GUKCMPOBAHHOMO YCTbS C
3aflaHHbIMW YTTIOM NafeHns n asuMyTOM.

o Pexwum Target (Llenb) npegnonaraeT, 4To Bbl GUKCUPYETE NOMOXKEHUE LiENN, a yCTbe NpoeLmpyeTcs
06paTHO Ha BbIGpaHHY MOBEPXHOCTb YCTHEB.

e B pexwnme Collar & Target (YcTbe 1 Lenb) Bbl pUKCUpyeETe U yCTbe, U LieNb B TPEXMEPHOM cpefe,
a Leapfrog aBTOMaTn4eCcKkun paccunTbiBaeT HEOOX0ANMbIE Yro NageHns n asumMyT, YTO6bI
COeAUHUTb UX.

Pexum Collar & Target (YcTbe 1 Lienb) NO3BONSAET YUUTbIBATb OFPaHUYEHMS], MPUCYLLNE pearbHbIM
ycnosusm bypeHus. Ecnm oxxnpaetca eCTeCTBEHHOE OTKJ/TIOHEHWE, Bbl MOXETe 3afaTb CMeLLeHne Mo
BEpPTMKanu 1 ropusoHTanu, n Leapfrog CKoppekTMpyeT HauanbHy TPAeKTOPUIO TaK, YTOObl CKBaXMHa
rapaHTMpPOBaHHO Nepecekna Lenb. B cnyyae BeepHOro 6ypeHusi Bbl MOXeTe YCTaHOBUTb B HACTPOMKax
Mo YMOJYaHMIO CMeLLeHNe YCTbsi MeX Ay nocrefoBaTesibHbIMU CKBaXUHaMU PaBHbIM HYIO, U B OQHOM
TOYKe YyCTbsl ByAYyT pa3MeLleHbl HECKOMbKO CKBaXWH. Becb pabounii npoLiecc octaeTcs MHTEPaKTUBHbBIM
N TMBKNM: pa3MeLLanTe TOYKU YCTbA U Liesn HaxaTueM KHOMKK MbIlIN HeNoCcpeaCcTBEHHO B paboyeM OKHe
1 3apaBanTe BbICOTY YCTbs OT JII060M MOBEPXHOCTW NPOEKTa, a He TONbKO OT Tonorpaduyeckon. Ans
MaKCMMarsbHOIr0 KOHTPOSISA B 3TOM pPeXnMe TOUKM YCTbA U Lenn GUKCUPYIOTCH He3aBUCUMO, YTOObI Bbl
MOT/IN U3SMEHATb O4HY TOUKY, HE CMeLLasa APYryio U HE Tepsas ee No3numio.
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1.2. AMHaMunuyecKoe NocTpoeHue cTpaTurpadpuyeckmux Mmoaeneu
Ha OCHOBE A aHHbIX

B aToW Bepcum nNpeacTaBneH pyHOoaMeHTanbHO HOBbIN pabounii NpoLLecc reosIorMyeckoro MoaeiMpoBaHuns
B Leapfrog, KOTOpPbI NOMOXET YBEpPEeHHO paboTaTb CO C/IOXHbLIMU CTpaTUrpadUueCKUMN AaHHbIMU U
c034aBaTb reoslorMyeckn peanmucTuyHbie Mogenu.

1.2.1. O603peBaTenb cTpaTUrpaPrUiecKmx gaHHbIX: NPOYHast OCHOBA,
BbICTPOEHHasA Ha UHTEPAKTUBHOM aHanuse

Halw nogxop K NOCTPOEHMIo CTpaTurpaduyeckmx Mogernen opueHTMpoBaH B NepByto ovyepedb Ha
[laHHble, HauMHasa ¢ HOBOro MHTepdeica ob6o3peBaTena cTpaTurpaduyeckmnx gaHHbiX. ITo No3BonAeT
chOpMUPOBaTb OCHOBY MOArOTOBKM [aHHbIX, HEOBXOAUMYIO ANS CTPaTUrpaduyecKoro MoaeMpoBaHns,
YTO6b! Bbl MOIIN CTPOUTL NOCeAYoLMe MOAENN Ha CTPYKTYPUPOBaHHbIX U COrMacoBaHHbIX BXOAHbIX
Habopax faHHbIX.

Mbl NpeaycMOTPenn HECKONTbKO YPOBHEN aHann3a HabopoB faHHbIX: YPOBEHb FreosiorMyeckon Moaenu,
YPOBEHb OrpaHWYeHHOro pasfioMamu 6/10Ka U YpOBEeHb YTOYHEHHOM reonornu B npefenax Mogesnu.
MHOroypoBHEBbIV aHaNM3 NO3BOJIAET CNeLManMcTam B reoHaykax U3yyaTb faHHble B COOTBETCTBYHOLLEM
MacluTabe 6e3 fy6numpoBaHus onepauui — Tak GopMupyeTca eauHbIi pabounii NpoLecc, KOTOPbIA MOXHO
afanTMpoBaTb K PasfiMyHbIM CTPYKTYPHBIM KOHTEKCTaM.

YnpexpaatoLas npoBepka kayecTsa obecrneynBaeT BbiABIEHNE OWNOBOK A0 TOrO, KakK OHU CKaXyTCs Ha
NMOBEPXHOCTAX U FE0NOrMYECKUX MOLENSIX, FAe ANarHOCTMKa U UCNpaBfieHne 06X0ASATCS 3HAYUTENbHO
Jopoxe 1 TpebytoT 6osblle BpeEMEHMU.
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1.2.1.1. OnpepeneHune cTpaTurpadum n pacyeT CTaTUCTUKU

MockosbKy NpoLecc NoAroToBKM AaHHbIX GUKCUMpYeTCA B 06bekTe 0603peBaTens cTpaTurpapuyeckmx
[aHHbIX, 3TO rapaHTMpyeT NPOo3PaYyHOCTb U OTCIIEXNBAEMOCTb BCEX pPeLleHUI: Kakne eauHuLb
NCNonb30BannCh, Kakne nepecekaroLine NTMTONOrnn YUnTbiBannChb U Kakue npasuna co3gaHnsa KOMMNo3uTos
NMPUMEHSINNCH. ITO KPUTUYECKM BaXKHO AJ11 OTYETHOCTM Nepes perynmpyowmnMmn opraHamu, NpoBepKu
KoNneramMmu v nepegadum npoeKToB..

B o603peBaTene cTpaturpadmMyeckmx gaHHbIX HayHUTe ¢ OPMUPOBaAHUS XenaeMow CTpaTurpaduyeckom
TONLWM, BbIBPaB COOTBETCTBYIOLIMNE eANHULIbI U3 UCXOAHbIX AaHHbIX 6YpPeHNsa B reonormyeckon Moaenu.
Onpepenvte nepecekarolLme NN MHTPY3NBHbIE TIMTONOrMYECKMe eguHNULbl, YTOGbI YYUTbIBaTb UX B aHannse
Npv oLieHKe J0CTOBEPHOCTU BXOAHbIX AaHHbIX U MPU pacyeTe CTaTUCTUKW. MNocne aToro o6o3peBaTesib
PacCUYUTbIBAET CTAaTUCTUKY MO UCXOAHBIM AaHHbIM BypeHUs. Bbl MoXxeTe 6bICTPO OUMCTUTb BXOAHbIE
JaHHble M MOoNy4YnTb ONTUMasbHble pe3ynbTaThl MOLE/IMPOBaHUS, BOCMOMb30BaBLUMCL BCTPOEHHOM onumen
CO3/JaHus KOMMNo3nToB. OHa aHanorMyHa MHCTPYMEHTY A1 CO3[aHNs KOMMO3WUTOB Ha YPOBHE CKBaXXUHbI.

1.2.1.2. 3aBepKa CKBaXXUH

Mocne BbiIGOpa MUTONOTMYECKUX €4MHUL, ONPefensoWwmnx cTpaTurpadnuyeckyro nocnenoBaTebHOCTb,
B 0603peBaTene AaHHbIX 0TO6paXkaeTcs KOMYEeCTBO CKBAXWH, BKJIFOUYEHHbIX B @HaN13, 1 YUCNo
CKBaXWH, 0TBeYalLWmxX Kputepusam. CKBaxXMHa cynTaeTca OTBEeYatoWwen KpUTEPUSAM, ECITU COLEPXKUT
MUHUMYM OAUH OTBEYAOLLMUIA KPUTEPUAM KOHTAKT, HE BK/IHOYaeT NOBTOPSIOWMXCS eANHNL, U

cnepyeT cTpaTurpapuyeckomy nopsgky, 3agaHHoMy no BbIGpaHHbIM INTONOMUAM. DTN NPOBEPKU
o6ecrneuynBatoT KOPPEKTHOCTb CTaTUCTUKM MO OTAENbHbIM eAuHULAM; 6€3 HUX pe3ynbTaTbl MOTYT
CYLECTBEHHO UCKA3UTLCS.

PacnpepneneHne npMYmMH HECOOTBETCTBUSA KPUTEPUSM MO KaTeropmsm noackasbiBaeT, Kakue
KOPPEKTUPYIOLMNE AENCTBUSA MOXHO NPeANnpPUHATbL: MOBTOPHbIN KapoTaX, MOMCK OWNMOOK BBOAA UK
BbISIB/IEHNE NCTUHHOW FreosIOrMY4eCKON COXHOCTU, TaKOW KaK pa3nombl.

Bbl MOXeTe u3yyaTb HECOOTBETCTBYHOLLME KPUTEPUAM CKBaXXMHbI B CBOAHOM Tabnvie o6o3peBaTens
cTpaTurpaduyecknx gaHHbIX, rae eTanusnpyroTcs TUMbl OLWNMG60K. HecoOTBETCTBYIOLWME KPUTEPUAM
CKBaXXWHbI TaKXXe MOXHO 0TO6pasnTb B TpeXMepPHOM paboyemM OKHe, YTOObI MOHATb, ABNAKOTCA

N1 NpobneMebl NoKanbHbIMU (TO eCTb MMeeTcs Npobnema JaHHbIX B KOHKPETHOW 061acTn) unu
pacnpoCTPaHEHHbIMU LIMPE (TO ECTb UMEIOT MECTO CTPYKTYPHbIE OC/IOXHEHUSI UM HEBEPHO 3afaHHas
nocnefoBaTeflbHOCTb). ATO AaeT NPOCTPAHCTBEHHbBIN KOHTEKCT, HEQOCTYMHbIV Npu paboTe TONbKO C
Tabnuuamu. lNocne Toro Kak CKBaXKnHa npu3HaHa HeCOOTBETCTBYOLEN TpeboBaHUSAM, OHa UCKOYaeTCH

N3 cTaTUCTUYECKUX CBOAOK U reHepauuun apTedakToB. Korga Bcneactasne U3MeHeHnn BO BXOAHbIX AaHHbIX
obecneynBaeTCa COOTBETCTBUE ITUX CKBAXUH KPUTEPUSAM, CTaTyC B CTON6LE OBHOBNAETCS aBTOMaTUYECKMU.
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1.2.1.3. PaccuMTaHHasa cTaTUCTUKA

O6o3peBaTenb OaHHbIX aBTOMaTU4YeCKUM BbIYNCNAET KNKOYEBYHO CTAaTUCTUKY ONA N3MEPEHHbIX KOHTAKTOB
eaunHnL, BKJTFo4aa KOJIM4eCTBO KOHTAKTOB, NMPOLUEHT NOKPbITUA, MUHUMaJIbHOE, MaKCMaJibHOE U CpegHee
3Ha4yeHud, CTaHOapTHOE OTKJ/IOHEeHUe, HeJoCTalkowmne KOHTaKTbl 1 BbIKITMHUBAHUA.

CTaHp,apTHoe OTK/IOHEeHUe KaK UHOAMUKATOop COorniacoBaHHOCTHU 0CcO0b6eHHO nHdopmaTMBHO. BbicOKOE
CTaHOapTHOE OTKJ/IOHEHWE TONNWUHbI € AUMHULIbI MOXXET YKa3blBaTb KaK Ha NOO/TIMHHYHO reoJsiorm4ecKyro
M3MEHYNBOCTb (Hanpmmep, KaHaJlbHble OTﬂO)KeHVIFl), TaK U Ha nNpobniemMbl C Ka4eCTBOM faHHbIX. B nro6om
cnly4dae 3TO CUrHan, 4To 3TON eANHNLE cnepyert yoenntb 6osbLle BHUMaHUSA npu MmogennpoBaHun.

[MpoueHT NoKpbITUA Cpasy NokKasbliBaeT, HACKObKO XOPOLLO onpeferieHa Kaxaasa eauHuua B npegenax
aomeHa mogenu. EgnHuua c nokpbitnem 30 % 6ygeT BecTu cebsi npun MHTePNnoAsLnmM CoOBepLUEHHO MHaYe,
yem MMetrowwas nokpbltne 90 %. 3HaHWEe 3TOro 3apaHee No3BONAAET 3afaTb peasMCTUYHbIE OXUOAHNSA U
NoMoraeT NPUHATb peLUEHNE O TOM, TAe LOMNONHUTENbHbIN CO0p AaHHbIX (Crywatowlee 6ypeHune) pact
MaKCUMasbHbI 3pPEeKT.

AHanus cTaTUCTUYECKUX CBEAEHMI [0 Hayana MOAeNMpPoBaHMs NO3BONSET NPUHMMATb 060CHOBaHHbIE
peLleHnst o cTpaTernm MoAenMpoBaHns eLlle A0 3anycka pecypCoemMKon reHepaLmm NoBepXHOCTEN.
Hanpumep, Bbl nonyyYaeTe AONOMHUTENbHBIA KOHTEKCT, KOTAa peLlaeTe, MOAENUPOBaTh /M Fe0NorMyeckoe
TeJsI0 C 0YEeHb HU3KUM MOKPLITUEM KaK HEMPEPbIBHbIN CMIOM UK MHTEPNPETUPOBATL ero nHaye.

1.2.1.4. MeTopbl pacyeTa TONWMUHbI € AUHNL,

B o603peBaTene cTpaturpadpmuyeckmx gaHHbIX NpeayCcMOTPEeHO HECKOTbKO METOL0B pacyeTa UCTUHHOM
TONWMHBI € AMHULL. Mbl KaK reofiorn 3Haem, 4Tto MHTepBan rny6GuHbl eAMHULIbI HEe BCeraga oTpaxkaeT
GaKTMYECKYHO TONLWMHY.

MpocTasa nnockocTb: 0603peBaTesb CTpaTUrpaPpuUecKmnx gaHHbIX pacCUNTbIBAET 3HAYEHNS TOSLMHbI
CNoeB Tak, KaK ecsiv 6bl BCe nnacTbl 66/ HAKOHEHDBI NOA, OA4HUM GUKCUPOBAHHbLIM YITTIOM, KOTOPbIN Bbl
3afaeTe. BMecTo ncnonb3oBaHUst HeobpaboTaHHbIX 3HAYEHUIN OINHbI MHTEPBANOB OH OLLEHUBAET TOMLWMHY
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KaXX[oro criod nepneHankKynapHO ero rpaHnuam, npnmeHad ypasHeHUe, y4nTbiBatoLllee yrosl CKBa>XmHbl U
yron OI'IOpHOIZ NIOCKOCTU. ATOT MeTOL 0COb6eHHO addeKTUBEH AN yCTOW—WIBO HaKJ/1IOHEHHbIX CJ10€EB.

CTpyKTypHas ¢popma: o603peBaTesib AaHHbIX PaCCUMTbIBAET 3HAaUYEHUS TONLMHbI CIIOEB, UCMOMNb3YS
nepeMeHHY OpUeHTaLuo, KoTopas MeHsAeTCcA No NaoLann NpoekTa u onpeaenaeTcs nméo
NHTEPMONIAHTOM GOPMbI, TMGO CTPYKTYPHbIM TPEHAOM. [1N19 KaXK40oro MHTepBasna CKBaXXWHbI UCMOoMb3yeTcs
nokasnbHasa opueHTauus (NageHne 1 asMMyT) B COOTBETCTBYHOLLEN TOUKE UHTEPMNONIAHTa GOPMbl UK
CTPYKTYPHOr0o TPeH1a, Ha OCHOBE Yero pacCcymTbiBaeTCA MCTUHHAA TOMLWMHA. DTO 03HAYaET, YTO OMOPHbIN
YroJfl U3MeHsieTCsl OT TOYKM K TOUKE B COOTBETCTBUM CO CTPYKTYPHOMN MOAENbIO, a He 3a4aeTcs eguUHbIM
3HauYeHMeM O/ BCero npoekTa. Takon Noaxom peKOMeHAyeTCs, KOraa reoslormiyeckmne crion MeHsaT
opuWeHTaLMIo No NoLWaan NPoekTa, Hanpumep, Koraa UMeroT MecTo clefytollne yCnosus:

e CKNnapuaTtasi reoniornsi — csion n3rnbaroTcs n MEHSAIOT HanpaB/ieHNe NageHns;
e CJI0XHbl€ CTPYKTYpPbl— 06/1aCTU C CYLLECTBEHHOM BapmaLnen opneHTaumm;

e Hanuumne KayeCTBEHHbIX CTPYKTYPHbIX faHHbIX — CYLLECTBYOLWMNE UHTEPMNONAAHTEI GOPMbI UK
CTPYKTYPHble TPEHbI, [OCTOBEPHO OMUCHIBAOLLME FrEOMETPUIO CII0EB.

PacyeT ToNWMHBI (MO MNIOCKOCTU MK MO CTPYKTYPHON dopMe) yCcTpaHsieT dyHOaMeHTaNbHOe CKaXeHne
B Heo6paboTaHHbIX AaHHbIX 6ypeHust. Mpu HaKNOHHOM UM CKNaAYaToM reonorny KaxyLascs TonwmHa
WHTEPBAaoB CKBaXWH CUCTEMATUYECKM 3aBbILLIAET UCTUHHYIO TONLLMHY cfos. YCTpaHeHne aTon npobnemsi
elle 4,0 reHepaunm NnoBepxHocTen obecrneynBaeT n3HavaabHO KOPPEKTHOE MO3MLMOHNPOBaHME
CMeLLEeHHbIX NOBEepPXHOCTeN 6e3 He06X0AUMOCTM B NOCNEAYOLEN PYYHON NpaBKe.
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1.2.1.5. CTaTUCTUKA KOHTAKTOB

O6o3peBaTenb cTpaTUrpadpuyeckKmnx gaHHblX NpeLocTaBngaeT geTanbHYO CTaTUCTUKY NS BCEX
cTpaTurpaduyeckmx KOHTaKToB B Ha6ope OaHHbIX, COOTBETCTBYHOLWMNX onpep,eneHHoPl BaMu
nocnefoBaTenbHOCTU. KOIMYECTBO M NOKPbLITUE PAaCCUYUTLIBAKOTCA NO CKBaXXMHaM, OTBEYAROLLNM
KpuTepusam. ITa CTaTUCTMKaA NoMoraeT BblbpaTb Hanbonee NoAxXoAsLLYH NOBEPXHOCTb Ha Posib OI'IOpHOVI
npun nepexoge K cnegyrwowemMy atany mogenmpoBaHud CTpaTI/IFpa(DVI‘-IeCKOl‘/II nocnenoBaTesibHOCTU.

Takum o6pa3om, BbIGOP OMOPHOM MOBEPXHOCTU OCYLLECTBNAAETCS He CYObEKTUBHO, a HA OCHOBE

OaHHbIX. Takxxe 6narogaps CTaTUCTUKE KOHTAKTOB CMeLMnanmcTbl B reoHayKax nony4yatoT BO3MOXHOCTb
060CHOBbIBaTb CTEMNEHb YBEPEHHOCTU B MOAENIMPOBaHUN Mepes 3auHTepecoBaHHbIMU CTOPOHaMMU,
ncnonb3ysa GakTbl U YNCNOBbIE NOKa3aTenu. Hanpumep, Ha aTane NPUHATUSA PeLleHUs Bbl MOXETe

CKa3saTb, UTO «KOHTaKT A-B nmeeT nokpbiTne 95 % n obecneymTt NoCcTpoeHmne XoOpoLLo 06yCnoBAEHHOM
NMOBEPXHOCTU, TOrfa Kak KoHTakT D—E nmeet nokpbiTne Bcero 20 % 1 xapakTepusyeTcs BbICOKON CTEMNEHbHO
HeonpeaeneHHOCTU.

1.2.1.6. TOYKM BbIKJIMHUBAHUSA

O603peBaTenb cTpaTUrpadpuyecKmx AaHHbIX Takxe co3gaeT 06bekT Pinch-out points (Toukn
BbIK/IMHMBAHWSA), pacnofiaratoLWwMincs nog CoOOTBETCTBYHOLWMMM NOBEPXHOCTAMM B pasgene gepesa
npoekTa. OTU TpexmMepHble Habopbl TOYEK MOKa3bIBatOT, F4e reocIormyeckme Criom BolKNIMHUBAKOTCS
(ucuyesaroT) B faHHbIX OypeHus 415 KaK 4o CMOAENMPOBaHHON NOBEPXHOCTU, U CIyXXaT BXOAHbIMMU
OaHHbIMM 01151 NOBEPXHOCTEN KOHTaKTa. Micnonb3ys BbiOpaHHbIN B XO4e aHann3a MeTof, pacyeTa TOJLWMHbI,
aNropuTM OLLEHMBAET KOHTAaKTbl BbIK/IMHUBAKOLLLErOCS C/10S M pasMeLLaeT HOBbIe KOHTPOJIbHbIE TOYKM
BOOMb TPAaEKTOPMM CKBaXKMHbI Tak, YTOObI BbIK/IMHMBaAHME PUKCUPOBANOCh B KOHKPETHOM MecTe. Mpu

NX UCNOJSIb30BaHMM B KAYECTBE BXOAHbIX AAHHbIX 4151 MOBEPXHOCTEN KOHTAKTa 3TU TOYKM BbIKJIMHUBAHNS
onpefensatoT rpaHuLbl CNI0eB TaM, rae CoN ncyesaeT, bnarogaps Yemy ynydllaeTcs NnoBeaeHne
reosiormMyeckon Moaenn B yCNoBUSAX CIIOXXHON cTpaturpaduu.

Korga cnown oTCyTCTBYET MexXay OXuaaeMbIMn COCegHUMN egUHNLAMM B CKBaXKMHe, anropuTM OLeHUBaeT
KOHTaKTbl 419 HegocTatowero cnosi. Hanpumep, ecnu oxugaetca nocnegosatensHocts A > B = C, Ho

B AaHHbIX BUAHO TONbKO A Hag C, BEPXHUIM KOHTaKT B pa3mellaeTca B cepeaunHe nHtepsana C nnm Ha
NHTEPNONMPOBaHHOM ToNLMHE (B 3aBUCUMOCTM OT TOrO, UTO MEHbLLE), @ HUXHUI KOHTaKT B — B BepxHeln
yacTu uHTepsana C ¢ yTOYHEHMEM Yepes BblYMTaHME OXNLAaEMON TONLWMHbI MHTEpBana B, ecnu Takue
OaHHble ecTb. KoopanHaTbl CKBaXXUHbI M0 ocAM X 1Y pacCUnTbIBAKOTCA C UCMOMb30BaHNEM GYHKLNN
Desurveyor (BbluncneHue TpaeKTopun CKBaXXMHbI Mo AaHHbIM MHKIIMHOMETPUK), YTOBbl yYECTb OTKIIOHEHWS.
OTOT MeTo, 06beNHAET rpaHuLbl C/T0EB U OLLEHKN TOMLWMHBI, YTOObI CHOPMUPOBATL NOTMYHbBIE TOYKU
KOHTaKTa, KOTOpble NOBbILIAOT Ka4yeCTBO reosIorM4Yeckoro MogenmpoBaHums.
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1.2.1.7. HepocTarwwme KOHTaKTbl

HepocTarolLmit KOHTaKT BO3HMKAET, Koraa cTpaTurpaduyeckasn nocnenosatenbHOCTb NpeanonaraeT
HanMune onpeaeneHHblX rpaHuL, C/loeB, HO B AaHHbIX BYpeHMs OHM OTCYTCTBYIOT. B oTiMumne oT
BbIK/IMHWBAHWSA, OTPaXatoLero natepanbHoe MCYE3HOBEHWE Cos, Heo0CTatoLWMe KOHTaKTbl 06bIYHO
NoABNAKTCA, KOraa CKBa)MHa He J,0CTUINa A0CTAaTOUYHOM My6UHbI, HAUMHAETCA BHYTPU OTAENbHOW
eVHULbl HUXe Bepxa onpeaeneHHon cTpaTurpadmyeckon nocnenoBaTelbHOCTU UM COAEPXUT NMPOMYCKU
onucaHHbIX MHTepBasnoB. AnemeHTbl Missing Contacts (HepocTaroLme KOHTaKTbl) Co3aroTca Kak
TpexmMepHble Habopbl TOYEK, ABNAOLNECA AOUYEPHUMM MO OTHOLLEHUIO K KaXXA0M NOBEPXHOCTU.

Hanpumep, ecnun umeetca nocnegoatenbHocTb A - B - C - D = E, HO B KapoTaXe CKBaXWHbl eCTb
TonbKo A, B C, a 3aTeM ckBaxXnHa 3akaHumBaeTcs, KoHTakTbl C/D u D/E cuMTaroTca HegocTatoWwmMu.
BepoATHO, OHM CYLLECTBYIOT Fy6Xe, HO CKBaXKMHa C HUMU He nepeceknack. Obo3pesaTtesb
cTpatTurpadmnyeckmx gaHHblx obpabaTbiBaeT Tpu CLUeHapPUS HEAOCTAOLWNX KOHTAKTOB:

* HepocTalowime KOHTaKTbl Bbille yCTbsl. Korga ckBaXXnHa HaunmHaeTcs B C/loe, OT/IMYHOM OT NepPBOM
NUTONOrMYECKON enHMLbI NOCe0BaTeNbHOCTHN, 0603peBaTenb JaHHbIX ABUraeTcs B pacyeTax
Ha3apg, OT NepPBOro U3BECTHOrO KOHTaKTa. OH UCNOMb3YeT TONLWMHY, CPELHIOI TONLUNHY UK
TPEXMEPHbIN MHTEPMNONAHT 06PaTHbBIX PAaCCTOAHUI NO BAM3NEXALLMM CKBaXXMHaM, YTOObI OLEHUTD,
HaCKOJIbKO BblILLE MePBOro ONUCAHHOIO MHTepBasia PacnonoXeHbl HefOCTalOWMe KOHTaKTbl. Ecnn
MO OLIEHKE OHMW BbILLE YCTbsl (MOBEPXHOCTN), OH SKCTPaNoNNPyeT TPAeKTOPUIO CKBaXXKMHbI BBEPX NO
KacaTeslbHOM B YCTbEBOM TOUYKe, YTOObl pa3MeCcTUTb TOYKY KOHTaKTa B TPEXMEPHOM NPOCTPaHCTBE.

¢ HepocTaroLime KOHTaKTbl HUXXE KOHLLa CKBaXXUHbI. Korga CKkBaXuMHa 3akaH4yMBaeTcs 0 nepecevyeHud
bonee Fﬂy6OKVIX c/qioeB rnocsenoBaTtesibHOCTU, aJiFCOPUTM MPOoAOJDKaeT pacyeT Briepe OoT nocrsiegHero
N3BECTHOIO KOHTaKTa, nocnefoBatenbHo 4ob6aBnsas MHTEepnosnpoBaHHbIE NN CpegHNe 3Ha4YeHUA
TONWWHbI HeJOCTakoWKMX CroeB K rny6|/|He npeablaywero KoOHTakKTa. Ecnn nosly4yeHHble KOHTaKTbl
OKa3blBalOTCHA HMXKE MaKCUMalbHOM I'J'Iy6VIHbI CKBa>XWHbl, TPAEKTOPUA SKCTpanosimpyeTca BHU3 MO
KacaTesibHOM B HUXKHEN TOYKe, YTObbI crnpoeumnpoBaTb NOJ10OXKeHNEe KOHTaKTOB.
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* HepocTalowme KOHTaKTbl BHYTPU NocneposBaTtenbHocTU. Korga B cepegmHe nocnefosaTefibHOCTU
BO3HMKaeT npoben (Hanpumep, CkBaxunHa nokasbiBaeT A, B, C, 3aTeM cpasy E), anroputm pasmelLaet
KOHTaKTbl A5 nponyLueHHbIX cnoes (C/D n D/E) BHYTpM M3BEeCTHOro nHTepBana. OH paccunTbiBaeT
paccTosaHMe Mexay ABYMSA U3BECTHbIMW KOHTaKTaMMu, MPUMEHSIET MHTEPMNONIMPOBAaHHbIE 3HAYEHNS
TOMWMUHbI AN OTCYTCTBYOLWUX e ANHUL, U NPOMOPLUUOHaNbHO MacliTabupyet nx, 4tobbl yMeCcTuUTb
B AOCTYMHOM MPOCTPaHCTBe. Tak OLeHEHHble TOYKM KOHTaKTa JIOrMYHO pacrnpeenatoTca Mexay
M3BECTHbIMU rpaHMLamMun. ANropuTM UCNONb3YeT 3alUTHbIE MeXaHU3Mbl: eC/IN MOoAPAA OTCYTCTBYIOT
6onee ABYX KOHTaKTOB, UHTEPNONALMUSA HE BbIMOSTHAETCH U3-3a BbICOKOIro YPOBHS HeonpeaeeHHOCTH.
ToYKM TaKXXe He pa3MeLLatoTCs BHYTPU UHTEPBASIOB C YXXe OMUCaHHbIMU flaHHbIMU, YTOObI He
NPOTUBOPEYUTb HABNOOEHUAM.

TpexmMepHble TOUKM PacCUUTBIBAOTCS AN1S KaXA0r0 HeL0CTaloWero KOHTakTa, BK/oYas aTpubyThl
NOEHTUGMKATOPa CKBaXMUHbI, My6WHbI M Ha3BaHUS KOHTaKTa (Hanpumep, «D-C» ansa rpaHuubl Mexay
cnosimun D n C). OTM TOUYKM BbICTYNAOT BXOAHBIMU Aa@HHBIMM MO YMOTYaHUIO NPY MOCTPOEHUMN KOHTAKTHbIX
MOBEPXHOCTEN, MOMOrasi XeCTYe OrpaHUYnTb reosIorMyecKyo Moaesb B 0611acTsX C HEMOHbIMM
LaHHbIMU BypeHus.

ANropuUTMUYECKN CreHePUPOBaHHbIE TOYKUN BbIKIIMHWBAHUA U HEQOCTAalOLWMX KOHTAKTOB 3a4atoT
OorpaHn4yeHnst NOBEPXHOCTEN UMEHHO TaM, rAe AaHHbIX He XBaTaeT, TO eCTb B 06n1acTax, rae valle Bcero
npocnexuBaeTcs HepeanucTUyHoe noBefeHne noBepxHocTen. bes Takon aBTomMaTM3aLuu cneynanuctam
B reoHayKax NpUXOoAUTCH BPYYHYHO pa3MeLlaTb KOHTPOSIbHbIE TOYKK, @ 9TO MeNEHHbIN, CYyObeKTUBHbLIN U
TPYLOEMKUI NpoLecc, YYUTbliBasi pa3BuTne Moaenen.
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1.2.2. NMocTpoeHue cTpaTurpadpuueckomn nocnenoBaTesibHOCTU

Mocne peTanbHOro UCcnefoBaHWsa M aHanuaa gaHHbIX MOXHO MPUCTYNaTb K MOCTPOEHMIO
cTpaTurpadmyeckmnx nosepxHocTen. [aHHble, chopMmnpoBaHHbIe B 0603peBaTene, UCMob3yrTCA Npu
NOCTPOEHMM MOBEPXHOCTEN B Fre0sIorMyeckon Moenm ¢ noMoLlbio ¢yHKLMKM Build Sequence (MocTpoeHne
nocnefoBaTeslbHOCTH).

1.2.2.1. DyHKLUN UHCTPYMEHTA NOCTPOEHUSA NOCNef0BaTENIbHOCTEN

NHCTpYMEHT NoCTpoeHus NnocefoBaTelbHOCTEN NO3BOSIAET MOAENMPoBaTh BCe cTpaTurpaduyeckmne
NMOBEPXHOCTU B OAHOM pasfese. 3HaueHus No YMoYaHUo, OCHOBaHHbIE Ha 3HAaYEeHWUAX U3 aHanu3a OaHHbIX,
rapaHTUPYHOT, YTO NepBas reHepaLns NoBepPXHOCTEN yyKe 6n3Ka K reonormyeckm o60CHOBaHHOM, a He
CTapTyeT C NPOM3BOJIbHbLIX NapamMeTpPoB. ATO CMeLLaeT akLEeHT AeNCTBUM C MOCTPOEHUS Ha YTOUYHEHWE, 1
Bpems creuuanmcTa ucnosib3yeTcs 6onee NpoayKTUBHO.

Ha aTom 3Tane MoXHo BblGpaTb, MOAENMPOBATh SV MOBEPXHOCTU BbILLE UIN HUXE OTAEeIbHON eANHULbI,

B 3aBUCMMOCTM OT BalUMX NPeAnoYTEHMI, O4HAKO NEPBbIM KPUTUUYECKU BaXKHbIM LLAromM ocTaeTcs

BbI6Op NEepBMYHON ONMOPHOM KapKacHOM CeTKM, 3agatowen popmy cTpaTturpadpumn Bo BCeN MOSENMN.
JIOrMYyHO HauMHaTb C NOBEPXHOCTM C HaMbObLIMM 06bEMOM CBEAEHMI, ONpeae/ieHHON B Xoae

aHanusa, BbINOIHEHHOrO 0603peBaTeneM cTpaTurpadmnieckmnx gaHHbix. O6beKTUBHbLIVM BbIOOP ONOPHOM
NMOBEPXHOCTU 3aMEHSIET YacTO CYyObeKTUBHOE, OCHOBAHHOE Ha onbiTe peleHne. O6o3peBaTenb AaHHbIX

N MHCTPYMEHT NOCTPOEHMSA NOCNef0BaTeIbHOCTEN NPEeA0CTaB/IAOT KOJIMYECTBEHHYO OLIEHKY Ynchna
KOHTaKTOB M MOKPbITUA OJ15 KaXX oM cTpaTurpapuyeckomn rpaHnubl. Ha ocHoBe aTnx gaHHblix GopMupyeTcs
060CHOBaHHasi pekoMeHAauUms 0 TOM, Kakasi MOBEPXHOCTb AO/KHA CNYXUTb SKOPEM MOLENN.
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OTa KapkacHasi ceTka Cry>X1T 6a30BOM onopon Ang crpaturpadun u nMeeT NepBoCTENEHHOE 3HavYeHne,
NMOCKOMbKY NIEXNUT B OCHOBE BCEX KOHTPOSbHbBIX TOYEK TOMNLWMHBI U OTHOCUTESTIbHO HEE CMeLLatTCs
OCTallbHble MOBEPXHOCTU. BbIBOp KOHTaKTa ¢ HanbonblWMM 06bEMOM CBEEHUN B Ka4eCcTBE ONOPHOro
ynyJdlaeT noBefeHune BCero cTpaturpaduyeckoro KoMmnaekca, a He 04HON NOBEPXHOCTMW.

Bbl MOXeTe 3agaTbh, MOAENMMPOBaTb S MOBEPXHOCTU KaK MOBEPXHOCTU 3P03MK UK OTNIOXEHUS. BbibpaHHbIe
NUTONOrNYeCcKMe eguHuLbl 0TOBpaXkaroTCA B IEBOM YaCTu OMaNoOroBoro okHa C yKasaHMeM BEPXHEN u
HUXKHEN eguHMLbI. TONLWMHA BEPXHEN U HUXKHEN eguHMNLbI 0603HaYeHa Kak HeorpaHM4YeHHas, MOCKOMbKY
OHU He MMELIOT NOJTHOIo NepeceyvYeHunst, NMO3BOJIAHOLLENO PAaCCUYMTaTb TOYHYHO CTAaTUCTUKY TONLLMNHDI.

MuHUManbHbIE N MaKCUMasbHble 3HaYeHUs TONLWNHBI U3 aHann3a gaHHbIX onpeaendarT cMeleHna
I'IOBerHOCTel;I, KOHTpOMpyroLwimne TonwnHy MO,D,EJ'IVIpyeMOVI eAvHuUbl, a cTonbel OI'IOpHOl;I KapKaCHOVI
CeTKWN NoKa3blBaeT, Kakad NOBEPXHOCTb UCMNOJIb3yeTCA B MPOeKUNAX cMeleHun. Onums BKIOYEHMUS
HeOOoCTaroLWMX KOHTAKTOB fo6aBnsaeT nx B Pac4yeTbl HOBerHOCTeVI, YTOObI XecTye OrpaHnynTb
NOBEPXHOCTU NO TPAEKTOPUAM CKBa>kUH, rae MmoaesimpyemMmble KOHTaKTbl HE HabnogatoTcs. Bbl Takxxe
MOXXeTe BKJ1F04aTb TOYKU BbIKJTMHMBAHUA, NPW 3TOM AONYCKaeTCA YMeEHbLUEHNEe MWHMManbHOW TONLWMHBI 4,0
HYIA, N03BOJIAA C/1O0KO BbIKJINMHNBATbCA B MO EJ1N.

Bbl MOXeTe nepeonpefennTb 3Ha4YEeHUs N0 YMOIYaHMIO, NOTyYEHHbIe U3 aHanu3a, YTobbl MPUMEHATb
pa3nnYHbIE OrpaHNYeHMUs TONLWMHbI K OTAEMbHBIM eAnHuLaM. Takaa ToHKas HacTPOMKa CoxpaHsaeT Ans
cneumanucTa He0bXoANUMYIO NTMOKOCTb B CIIOXHbIX 06nacTax 6e3 yuwepba ansg GyHKUUA KOHTPONSA U
yao6cTBa ynpaBneHus.

NHCTpYMeHT NocTpoeHMs nociefoBaTelbHOCTEN CO3aeT B reo/IorMyecKor Moenn NnosHblin Habop
HacTpauBaeMbIX MOBEPXHOCTEN. Ka ayto MOBEPXHOCTb (3PO3MOHHYO UMM 0CafouHYH) MOXHO
peaKTMpPOoBaTb OTAENbHO, C BO3MOXHOCTbIO A06aBNEeHNA CTPYKTYPHbIX TOUEK UMW OPYTUX BXOAHbIX AaHHbIX.

Tak>ke NpefyCcMOTPEHO NakeTHOEe pefakTMpPOBaHNE NOBEPXHOCTEN, YTO NO3BOJSET ObICTPO BhLINOSHATD
KpynHomacLTabHble KOPPEKTUPOBKM 1 NPU HEOOXOAMMOCTH AeTaNlbHO HacTpauBaTb OTAENbHbIE
NoBepPXHOCTU. [akeTHOEe peflakTUpOBaHMe YCKopSAeT TeCTUPOBaHNE CLiEeHapUeB, HarnpuMep CMeHb!
OMOPHOW CETKN UNU KOPPEKTUPOBKM OrPaHNYEHN TONLLNHBI Cpa3y A5 BCeX MOBEPXHOCTEN, YTOObI
OLeHUTb BAIUSHUE Pa3fINYHbIX NPeAnoIoXKEeHNN MOLENNPOBaHMS.

LleHTpanu3oBaHHOe ynpaBfieHne NoBepXHOCTAMU B €AUHOM ANanoroBOM OKHE CHUMAET KOMHUTUBHYHO
HarpysKy oT py4YHOro KOHTPOJA AECATKOB OTAE/bHbIX MOBEPXHOCTEN B Pa3HbIX YacTsx NpoekTa. [ns
CcTpaTurpaduyeckon ToNwm 1m3 15 e ANHUL, 3TO MOXKET 03Ha4YaTb ynpasfieHne 6onee Yem 14 MOBEPXHOCTSIMM.
YnpaBnaTb MU MO OQHON — He TOMTbKO Me 1IeHHO, HO M PUCKOBAHHO C TOYKM 3pEHMS NOTEHLMANbHbIX OLMOOK.

COBOKYIMHO 3TK NpenMyLLecTBa 03HayatoT Nepexos OT HECOBEPLUEHHOMO, PYYHOr0 reosIormyecKoro
MOOENNPOBaHMA K CAICTEMHOMY, OCHOBaHHOMY Ha flaHHbIX M IEFKO NpoBepsieMoMy paboyemy
npoueccy, 4to obecneunBaeT 6onee HGLICTPYHO peannsaumio, 6onee BbICOKOE Ka4yeCcTBO Moaenen, bonee
3P PEKTUBHYHO KOMMYHMKALIMIO U CHUXKEHNE PUCKOB.

Mockonbky o6o3peBaTenb U MHCTPYMEHT MOCTPOEHUs NoceAoBaTe/IbHOCTEN CBSA3aHbl C
NUCXOAHBIMW AaHHbIMU, U3SMEHEHUS B JaHHbIX BypeHus (HOBble CKBaXXWHbI, 0GHOBMIEHHbIE MHTEPBaNbI,
CKOPPEKTUPOBaHHbIE YCTbs) aBTOMaTUYECKM YUMTLIBAIOTCA Ha BCeX aTanax paboyero npotecca:
CTaTUCTMKA OBHOBNAETCS, COOTBETCTBME KPUTEPUSIM NepecMaTpMBaeTCsl, TOUYKM BbIK/IMHUBAHUS U
HeLOCTaloWMNX KOHTAKTOB NepecyYmTbIBAtOTCS, @ MOBEPXHOCTU MOTYT NepecTpanBaTbCs.
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2. BO3MOXHOCTU U PYHKLUU paboTbl C
reocTaTUCTUKOU

2.1. TlpepcTaBnsem pabounm npouecc NoAroToBKU AaHHbIX

Mbl pagbl NpeacTaBuUTb MaclTabHoe ob6HoBNEeHMe paboyero npouecca B Leapfrog Edge. B HoBom
paboyem npouecce NOLFOTOBKU AaHHbIX CTaTUCTUYECKMI aHANN3 U KJIFOYEBbIE PeLUEeHUs MO AaHHbIM,
TakKue Kak geknactepmsaums n orpaHn4YeHme OTKIIOHAOLWMNXCS 3HAaYEHUIN, OTAENEHbI OT OrpaHUYeHUN
OTAEeNbHbIX QYHKLUMIM OLLEHKM MO AoMeHaM. BMecTo aToro npeanaratoTcs MHCTPYMEHTbI A5 BbINOMHEHUS
3TUX 3afa4 No BCEMY KaTeropmsnpoBaHHOMY Habopy faHHbIX B paMKax e4UHOro, CornacoBaHHoOro
npouecca. B coyeTaHnUn ¢ HOBbIM MHCTPYMEHTOM CpaBHEHUS KOMMNO3UTOB 3TU U3MEHEHUS B MOLTOTOBKE
OAHHbIX CTAaHOBATCS BaXKHbIM LIAroM K co34aHuno Mmacwtabupyemblx U rMbkmnx paboumx npoueccos A
MOAENUPOBaAHNSA CNOXHBIX MHOTOLOMEHHbBIX U MHOTOKOMMOHEHTHbLIX PECYPCHbIX MPOEKTOB.

2.1.1. UeHTpanusoBaHHaa NoAroToBKa gaHHbIX

Mpouecc HaunmHaeTca ¢ nanku ¢ Habopamu AaHHbIX AN NOArOTOBKMW. OTO BblgeneHHoe NPOCTPaHCTBO AA
nMnopTa Tabnmupbl TOYEK, NPO6 UM KOMMO3UTOB, KOTOPLIE Bbl NMIaHUPYETE UCMNOJb30BaTh B NOArOTOBKE

K MOAENMPOBaHMUIO PeCYpPCOoB. 30eCb OpraHN3oBaHbl BCe Nocneaytollme aTanbl MOAroTOBKN AaHHbIX,
6narogaps YyeMy Bbl NMoslyyaeTe YeTKYH U NPOBepPAEMYHo OTMNPaBHYHO TOUKY A1 BCEro NpoeKkTa.

2.1.2. KoppeKuus NpoCTPaHCTBEHHOIro CMeLLeHUs C MOMOLLbIO AeKnacTepusalum

B HoBolt nanke Declustering ([eknacTepusauus) Bbl KOppEKTUPYETE NPOCTPAHCTBEHHOE CMELLEeHME C
MOMOLLbHO ONTMMU3UPOBAHHOIO aHann3a BeCoB AeklacTepu3aluunn no gomeHam. lMocne aToro Bbl MoXeTe
Nerko cpaBHMBaTb Pa3nnYHbIe CTpaTerumn aeknacrtepusaumm u GopMmnpoBaTb OTUYET MO HECKOJSTIbKUM
CLleHapuaM B MOAAEPXKY MpoLecca 3aBepKy.
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2.1.3. VBepeHHoe onpepeneHue noporoe orpaHN4YeHUA OTKJIOHAKOLLUXCA 3HaYeHun

CneuwnanbHas nanka Capping (OrpaHMyeHne OTKIOHAILWMXCA 3HaYEHNIA) — 3TO pa3fen, NoMoratoLuii
NPUHNUMaTb 06GOCHOBAHHbIE U NPOBEPSAEMble PeLleHUs Mo OrpaHUUYEHNI0 OTKTOHALLMXCA 3HaYEeHUN. Bbl
MOXeTe YBepeHHO onpeaenaTb Noporu, UCNosb3ysa WNPOKUA CNEKTP aHaNMUTUUYECKUX MHCTPYMEHTOB,
BKtoYasa rpaduKn BePOATHOCTM COAEPXKaHMA MeTanna B Nofie3HOM KOMMOHEHTE, C MOSHbIM
B3aUMOAENCTBNEM B TPEXMEPHON cpefe, YTo6bl NONYyUYNTb AONONHUTENbHbIN NMPOCTPaHCTBEHHbIN KOHTEKCT.

MoLwwHasa HoBas (byHKLI,VIFI CpaBHeHUA CUueHapuneB orpaHnyeHna oTKIOHAKLWNXCA 3Ha4YeHNN No3BONAET
CTaTUCTUYECKHN CpaBHMBATb UCXOOHble AaHHble CO BCEMU BapuaHTaMuM NOPOros, paccmMmaTtpueas

nxX napannesibHoO N CNoJib3y4A NOJIHbIA KOMIMIEKC aHaNM30B A1 KOSIMYECTBEHHOM OLLEHKN BIIUSIHUS
BbIGpaHHbIX MOPOroB M NOArOTOBKMU COOTBETCTBy}OLLl,ePI OTYETHOCTMU.

2.1.4. Co3paHue ru6koro Habopa AaHHbIX JJ1s1 OLLEHKU

Habop gaHHbIX 4n5 oLueHKK, cGOpMMPOBaHHBIN Ha OCHOBE BblGpaHHbIX NapamMeTPoB OrpaHUYeHus
OTK/TOHSAIOLUMXCS 3HAYEHUI 1 AeKnacTepu3auum, CoOaepXnT NoaroToBEHHbIE flaHHbIe, FOTOBbIE K
MoOenupoBaHuto pecypcoB. 3To obecneymBaeT 6bonee rubknin n MaclTabupyemMbli Nogxon K yrnpaBneHuo
BXOAHbBIMW f@aHHbIMU AN HECKOMbKUX GYHKLMI OLEHKM MO fOMEHaM Npu 06HOBEHUM JaHHbIX BypeHus
U U3MEHEHUN npouecca NnogroToBKuU.

2.1.5. HenpepblBHas MHTerpauus ¢ Bawen ¢pyHKLMEN OLLEHKU

B “Tore noaroToBneHHbIN Habop AaHHbIX 419 OLEHKU FOTOB K UCMOJb30BaHuIo. YTobbl 3a4eiCTBOBaTb ero,
BbIGepuTE HABOP AaHHbIX ANA OLEHKM U3 BbiNafatoLlero Crncka Y4CnoBbIX 3HaYeHU NPy CO34aHUN HOBOW
GYHKLMM OLIEHKM MO JoMeHaM. Tak co3gaeTcs npAMas CBsA3b MexXX 4y HabopoM AaHHbIX U GYHKLMEN OLIeHKM
no AoMeHam, obecreymBatoLLas MaBHbIA M YCTOMUYMBLIN K oMGKam nepexon OT NOArOTOBKM AaHHbIX K
OL|eHKe pecypcoB.
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2.2. T'MbKun BbIGOP NOBEPXHOCTEN XU B UHAMUYECKOM
annuncounge

Leapfrog 2026.1.0 ob6ecneuynBaeT 601ee BbICOKMN YPOBEHb KOHTPOS U TMBKOCTM NPU UCNONb30BaHMUK
00BHEKTOB XWJ1 B KaYeCTBe BXOAHbIX JaHHbIX B AMHAMWUYECKOM anaunnconge. Tenepb Bbl MOXeTe BblOnpaThb,
KakKune NoBEepPXHOCTN CUCTEMbI XUN (BUCSAYMI BOK, nexaumi 60K nim oba BapmaHTa) [OMKHbI BIUATb Ha
OVMHaMUYecKun annuncoua. 1o ynydweHne obecneymBaeT 6onee penpes3eHTaTUBHbIN U HacTpanBaeMbIn
pe3ynbTaT AMHAMWYECKOro 3/1/IMNcomaa, 0COOEHHO B YCIOBUAX CIOXXHON reoMeTpum Xui.

HoBasa onuumsa noasnseTcs HeNocpeacTBEHHO B AMaNoroBOM OKHe paboThbl C AMHAMUYECKUM
3NNUNCOULAOM NPKM BbIGOPE XMUbl, OPraHNYHO BCTPaMBasiCh B CYLLECTBYHOLWMI paboymnin npouecc. Mpsamon
KOHTPO/b Hag, BXOAHbIMW MOBEPXHOCTSIMU rapaHTUPYeT, YTO OpMEeHTaLMs AaHHbIX ByAeT perynmpoBaTtbcs
MMEHHO Tak, Kak Bbl 3ayMasnu.

[ns NnpoekToB, CO3f4aHHbIX 40 BbixoAa Bepcun Leapfrog 2026.1.0, B KOTOPbIX YXXe NCNONb3YyeTCs 06bekT
XXWUMbl B AMHAMWUYECKOM SM/IMNCONAE, MO YMONYaHUIO B Ka4YeCcTBE BXOAHbIX OaHHbIX COXpaHsaeTcs
TONIbKO MOBEPXHOCTb Jiexkayero 60ka — Ans CornacoBaHHOCTU C MPEXHUMU pesyfbTaTamu. YTo0bl
BOCMO/b30BaTbCA NPeEUMYLLECTBAMM HOBON BEPCUU, Bbl MOXETE CenYac U3MEHUTb HACTPONKY 0O6beKTa,
BbI6paB NOBEPXHOCTb BUcAYero 60ka, nexayero 60ka unm oba BapmaHTa NOBEPXHOCTW.

2.3. LleneBas 3aBepka Mmoaenu ¢ NoMoLLbio 3aBePOYHbIX rpadumKoB

B Bepcun 2026.1.0 Mbl NPOAOCIXUAN pacluMpATb GYHKLMOHAN 3aBepoYHbIX rpadukos B Leapfrog

Edge, noBbIlwas X 3HAYUMOCTb KakK MHCTPYMEHTa A5 HAAEXHOW 3aBePKN Moaenen. Tn ynyudLleHns
npegnaratoT 60nee MOLHYH aHanMTUKY 1 TMBKOCTb, a TaKXXe CYLLLECTBEHHO YCKOPSAIOT pabounii npoLecc,
no3sosiss 6osee TOYHO N YBEPEHHO NPOBEPSATL OLIEHKM.

« Bonee rny6okuit 1 LeneHanpae/ieHHbIA aHanu3. Tenepb MOXHO 0To6paaTb CBA3aHHble
3HAUYEHNA U3 KOMBUHUPOBAHHOM GYHKLMKN OLLEHKM, NOKa3blBasA pa3Hble JOMEeHbl UK Npoxoabl C
OOHUM N TEM Xe GUNBLTPOM 3anpoca, NPUMEHEHHbIM K 6/1I04HON Moaenu.

e AHanus BNUSHUS NOATOTOBKM AaHHbIX. Buayanuaunpyinte adppekT 06paboTKu faHHbIX,
BbIBOAS HEO6paboTaHHbIe faHHble, AaHHbIe C OFPaHUYEHNEM OTKJIOHSAOWMUXCSA 3HAYEHUIN UK
LeK/lacTepu3oBaHHble faHHble HEMOCPELACTBEHHO Ha rpaduke, YTo6bl o6ecneynBaTb MTrHOBEHHOE
NMOHMMaHMe NIOKaNIbHOMO BAIMSHWA BalUUX PELUEHUIN Ha OLeHKY.

« Bonee 6bicTpbii U 3¢ PEKTUBHDBIN pabounit npouecc. PeannsoBaHbl 3HaYUTESNbHbIE Yy ULLEHUS
NMPOU3BOAMUTENBHOCTM 3a CYET 06paboTKMU No TpeboBaHMIO: rpaduKM OGHOBNAOTCS TONBKO NP
BHECEHWUW U3MEHEHUI. Bbl TakXe MoXxeTe Ay6npoBaTh CNIOXHbIE 3aBePOYHbIEe FrPadUKN OgHUM
Ha)kaTMeM KHOMKMU, CYLLEeCTBEHHO COKpaLlasi BPEMS HACTPOMKM.

« bonee ueTkune, HacTpamBaemble rpaduUKu. YnydueHHasa nogNUCb 3/IEMEHTOB N BO3MOXHOCTb
HacTpauBaTb CTU/b U pasMep MapKepoB NO3BONSKOT co3aaBaTb 6onee YyeTkue, roToBble K
npeseHTauuun rpadukm gns donee SICHOM KOMMYHWKaUuMn BbiIBOOOB.

3TV ycoBepLUEHCTBOBaHMA NOBbLILLAKT AMHAMUYHOCTb M 3HAYMMOCTb 3aBEPOYHbIX FpaduKoB, moMoras
6onee yBepeHHO N apHeKTUBHO 3aBepATb MOAENN.
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3. Hosble BO3MOXHOCTU B Leapfrog 2026.1.0

3.1. [OaHHble 6ypeHus

Leapfrog 2026.1.0 npegnaraet HOBble BO3MOXHOCTU aHanu3a AaHHbIX M NpeBpaLlaeT COXPaHEHHYH
CTaTUCTUKY B MOLLHbIN MHTEPAKTUBHbLIN MHTEPdENC AN aHaNM3a U OTYETHOCTM.

dyHKUMUA

Y10 nasmeHunocob

CpaBHeHMe CO3[aHHbIX KOMMNO3UTOB

MapannenbHbI aHanus gnsa
3aBepKU KOMMO3UTOB

MHTepaKTUBHbIN KOHTEKCTHbIN
aHanus

Bonee rny6okui aHanns octaTkos

MrHoBeHHO CpaBHUBaNTE faHHble 40 M Noc/e Co34aHns
KOMMO3MUTOB B HOBOM MHOFOMaHeNbHOM peXxume npocmoTpa

C rpadukamm pacnpepeneHums nosie3Horo KOMMOHEHTa,
CpaBHEeHWEeM OJ/IMHbI MHTEPBAaNoB 1 AeTann3MpoBaHHOM Tabnmuen
cTaTUCTUKK. OBHOBNEHME BKJHOYAET pacyeT NPOLEHTHOW pa3HuLbl,
yNyJLlleHHbIM MHTepdenc cTtonbua AoMeHa, unbTpaumto no
CTaTycy KOMMo3uTa 1 NoaaepXxKy KateropuanbHblX CTON6L0B.

Bce rpadumku cpaBHeHUS CTanm NOJIHOCTBIO MHTEPAKTUBHbBIMU:
NpUMeHANTe GUNBTPbI, NepekitoYanTeCh MeX Ay pasnYHbIMM
YMCIOBbIMUW NEPEMEHHbBIMU U CBA3bIBaNTe BbIGOP
HenocpeaCcTBEHHO C TPeXMepPHbIM paboyrM OKHOM, YTOObI
paccMaTpuBaTb AaHHble B Fe0/I0rMYeCKOM KOHTEKCTE.

HenocpencTBEHHO M3yYalTe U KONMYECTBEHHO OLIEHMBANTE
BO3MOXXHOE CMeELLEHNE COOEPXKAHNSA MONE3HOIO KOMMOHEHTA,
obycnoBneHHoe 06paboTkon ocTaTKoB. Tenepb Bbl

MOXeTe Co3[aTb KaTeroputo OCTaTKOB 4/ CErMeHTaumnm
AaHHbIX M UCNONb30BaTh €€ B KOpobyaTon Anarpamme nnm
Tabnuvue cTaTUCTUKU, YTOObI HarnsAHO AEMOHCTPUPOBaTL U
AOKYMEHTMPOBATb B/IMSHME BalLNX PELUEHWUN.

CoxpaHeHHast cTaTUCTUKA

Manka coxpaHeHHbIX rpaduKoB B
paspene gepeBa npoekTa

Bonblue KOHTpoNsA 6narogaps
paclmpeHHon GunbTpaumm U
MHOUBUAYaNbHOM HAaCTPOMKe

[na coxpaHeHHbIX rpadmKoB NosiBUNach oTaenbHas nanka Saved
Statistics (CoxpaHeHHasa cTaTUCTUKA) B pa3fene AepeBa NpoekTa.
OT0 NO3BOMSAET yNpaBnATb rpadmkamm, Kak NrobbiM 00 HEKTOM:
YTOObI OTKPbITb, CKOMMPOBAaTb, MepenMMeHoBaTb NN MPOCMOTPETb
CBSI31, 4OCTATOYHO WenyKa NpaBon KHOMKOW MbILLW.

Mbl fob6aBunm B punbTpaumio No Kateropusim 60osbLle TUNoB
rpaduKoB, BKOYasa AnarpamMmmbl paccesiHus U rpadukn cpaBHeHUs,
YTOObI Bbl MOV MPOBOANTL 6oNnee rMybokui aHanms. Tenepb
Tak>Xe rnosiBuiiacb BO3MOXHOCTb 6ofee feTanbHO KOHTPOINpOBaTh
HaCTPOWKN OTAENbHbBIX FPaduKOB, TakmMe KakK pasmMep WwpndTa u
pa3MeLLeHne YCOBHbIX 0603HaYeHUN.
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BcTpoeHHas cTaTUCTUKA Ha Tenepb Bbl MOXeTe 0Tob6paxaTb KJloueBble CTaTUCTUYECKNE
ofHOMepHbIX rpadpukax nokasartenu (cpefHee 3HayeHne, CTaHAaPTHOE OTKJIOHEHWE U
T. l.) HEeNocpeacTBEHHO Ha OAHOMEpPHbIX rpadukax, co3aaBas
BM3yanusauun, cpasy rotoBble K Npe3eHTauun 3auHTepecoBaHHbIM

CTOpOHaM.

MpynnupoBKa No Yncnosomy Tabnuua CTaTUCTMKK Tenepb NOALEPXKMBAET FPYNNNPOBKY NO
cTonbuy B Tabnunue CTaTUCTUKU yncrnosomy ctonbuy.

YcKopeHHast 0TYETHOCTb OKkcnopTupymnTe BCe rpadmkm n3 nanku Saved Statistics

6naropapsi naKeTHOMY 3KCMNopTy (CoxpaHeHHasa cTaTUCTUKA) OQHUM Ha)aTueM KHOMKU C MOMOLLbHO
KomaHabl Export All (QkcnopTupoBaTh Bce). B Ananorosoe okHo
NakeTHOro aKCnopTa Takxe Ao6aBfeH aKCNOPT guarpaMmm
paccesHus.
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3.2. NMnaHupyemoe bypeHune

dyHKUMA

Y10 nameHunocob

MnaHupoBaHMe OAUHOYHOM CKBaXUHbI

'Mbkoe pasmelyeHune ycTbsl Ha
no60M NOBEpPXHOCTU UK O6beMe

TouyHoe onpepeneHune Lenu
CKBaXXMUHbI 6narogaps HOBOMY
pexxumy nnaHuposaHusa Collar &
Target (YcTbe 1 Lenb)

KommeHTapum K paspesam npm
aKcrnopTe

Opraﬂusauuﬂ CKBaXHWH C
NMOMOLLbIO NepeTaCKnBaHnUA

PacnonoyeHue ycTbeB NiaHUpyeMblX CKBaXXWH 60JibLle He
orpaHuyeHo TonorpapuyeckumMm nosepxHocTamu. ns 6onee
rMBKOro NNaHMpPOBaHUA Tenepb Bbl MOXETE NPUBA3bIBATb UX K
Nto60oW MOBEPXHOCTU B MPOEKTE.

HoBbI pexum pa3paboTaH AN CLLeHapUEB C XECTKO 3aaHHbIMM
napameTpamMu 6ypoBoW NnoLwaaku 1 uenu. Tenepb Bbl MOXETE
3adUKCUPOBATb KaK NMOMOXEHME YCTbs, TakK U LLeNIn B TPeXMepPHOM
cpegne, a Leapfrog aBTOMaTMyeCckn paccuynTaeT HEO6XoaUMble
yron nageHus u asumyT, B TOM YUCIE YUYNUTBIBAA rOPU30HTaNbHOE
UM BepTUKanbHOE CMeLLeHMe Npu HalMinm eCTeCTBEHHOIo
OTKJTOHEHUSI.

DKCMopT NaHOB BYPEHUS U TPAEKTOPUI CKBaXWUH Tenepb BKOYaeT
KOMMEHTapUN K CEKLIMAM HaKJIOHHO-HaMNpaBneHHbIX CKBaXWH.

MpocTo nepeTackuBanTe NnaHMpyemMble CKBaXMUHbI, YTOObI
KOMMPOBATb UX MEXAY Pa3/IMUYHbIMM FPYNNaMmn CKBaXKMH.

MnaHupoBaHMe CKBaXXUH B BUAE CETKHU

BbicTpoe Bu3yanbHoe
npoeKkTupoeBaHne KamnaHuu
6GypeHu1s C MOMOLLbIO CETKU B
paboyem oKHe

OrpaHuyeHue ceTu KOHTypamMu
rpaHuLbl

Hano)xeHue ycTbeB Ha No6yto
NoBEpPXHOCTb UK 06beM

MrHoBeHHasi obpaTHas cBsi3b NO
CTaTUCTUKE CKBAXMUH

MmeHoBaHUe CKBaXXUH U
npumevyaHus

Vicnonb3ynte MHTEPaKTUBHYIO CETKY B paboyem OKHe, YTobbl
3afaTb MECTOMOMOXEeHNe, pa3mep U war ceTn bypeHUs CKBaXKuH.
MpepBapuTeNbHbIA MPOCMOTP CETKM B BUAE LaXxMaTHOM

[OCKM 0BHOBNSAETCA B peasibHOM BPEMEHU N0 Mepe BHEeCEHNS
KOPPEKTUPOBOK Mo ocsiM X 1 Y. OTobpaXkeHne CeTKU MOXHO
BKJIHO4ATb W OTK/HOYaTb.

lMonoXxeHne yCcTbeB MOXHO OrpaHn4nUTb NH06ON 3aMKHYTON
nonunuHuen unu npodunem NMC. NpaHnua MoXeT NpeacTaBNATb
cobou TpexmepHbIn Npodunb — Leapfrog onpepensieT, Kakne ycTbs
nornagaroT B Hee, UCMOJIb3ys NIIOCKYI0 BEPTUKANbHYHO NPOEKLNIO.

Kak 1 B c/lyyae C OAMHOYHbIMU CKBaXXNHaMMU, Bbl MOXeTe
HakKNagbiBaTb NiaHUpyeMble YCTbsl CETKU Ha NH0BYHO NOBEPXHOCTD,
a He TOJIbKO Ha Tornorpaduyeckyto.

CTaTUCTVKa MO NMaHNpyeMbIM CKBaXXnHam GopmMupyeTcs
aBTOMaTMYECKU U BK/IHOYAET KONIMYECTBO CKBaXMH, a TakXe
06LLY, MUHUMAaIbHY0, MaKCUMasbHYH U CPeAHION AJIUHY.

C camoro Havyana 3afanTe cxeMy MMEeHOBaHMWSA 1 NOPSAA0K NO3nLUIA
B COOTBETCTBMM C BallMMm TpeboBaHUsMnU. iIMeHoBaHue MoxeT
6bITb NOCNefOBaTENbHbLIM MO CTPOKAM WU MO CXEME «3MENKON».
Bbl Tak)xe MoXeTe [,06aBUTb NpUMeYaHus, KoTopble byayT
NPYMEHSITbCHA KO BCEM CKBaXXMHaM B CeTKe.
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3.3. lNMocTpoeHne mogenemn n KapkacHble CeTKU

dyHKUMA YTO M3MeHunochb

Feonornyeckoe mogenuposaHue

O603peBaTenb AHanusnpynTe BXofHble CTpaTUrpadulyeckune faHHole B

cTpaTurpapuueckmnx faHHbIX cneumanbHo paspaboTaHHOM UHCTPYMEHTE NMOArOTOBKM
[aHHbIX BYPEHUS NS PaCLUMPEHHOrO CTpaTUrpaduyeckoro
MOZEeNMpOoBaHus.

PacwwupeHHoe B aToW BepcuM peanm3oBaHa MeTOA0NOMUsA onpeaeneHns

cTpaTurpagpuyeckoe cTpaTurpadudeckux eamHny, B Leapfrog. PaclumpeHHoe

MogenupoBaHue cTpaturpadpuyeckoe MogenmpoBaHe B HOBOM MHCTPYMEHTe

MNOCTPOEHUA nocnepoBaTenbHOCTEN obecneunBaeT obicTpoe
NOCTPOEHNE CNTOXKHbIX I'IOBerHOCTeVI Ha OCHOBE OMNOPHbIX
I'IOBerHOCTeIZ N BCTPOEHHbIX TOYEK KOHTPOJIA TOJILLNHDbI,
NONYYEeHHbIX U3 AaHHbIX BYpPeHus.

TecTupoBaHue cueHapueB Co3paBanTe HeCTaTUYECKYHO KOMUIO 06 beanHEeHHOM

C NOMOLLbIO KONUPOBaHUS reofiorMyeckom Mogenu, YtTobbl NoNy4YnTb 6osblue CBOGOALI NPH
06beiMHEHHON Mopenu nTepaumm NPpoeKToB.

Mobkoe n3sMmeHeHne BXOAHOM Tenepb Bbl MOXETE U3MEHSATb BXOLHYH CETKY A5t OTNIOXKEHUN,
CeTKM ANns No601 NOBEPXHOCTH 3pPO3MIN U UHTPY3MIN, MOCTPOEHHbIX HA OCHOBaHMUM CETOK, 6e3
Mopenu Heob6Xx04UMOCTH 3aHOBO CO3aBaTb NMOBEPXHOCTb B XPOHOMOMUN.
OpraHu3soBaHHasi XpOHONOrus PasmelaniTe pa3nombl B pasgese AepeBa NpoekTa no XpoHoNoruu,
pasnomoB a He no andaBuTy, YTO6bI popmupoBaTb Bonee YNCTble CTPYKTYPDI.

CTpyKTypHOe MogenupoBaHue

CTPYKTYpPHbIE ANCKUN U3 3 TOYEK Tenepb Bbl MOXETe HaMPsSIMYHO reHepupoBaTh CTPYKTYPHbIE AUCKU
Mo TpeM BbiGpPaHHbIM TOYKaM.

KapkacHble ceTku

CoxpaHeHHble aTpUoyThbl Mpy 06HOBAEHNN UCXOAHON NOANANHUKN aTPMOYTHbIE CTONOLbI
3KCTPYAUPOBaAHHOMN CETKU pe3ynbTUPYHOLLEN SKCTPYANPOBAHHON CETKU TENEPb COXPaHAOTCA.

OG6HOBMEHHDbIE 3HAaYKM aTpUbyTOB  3HAYKM aTPMOYTOB CETOK N 06beMOB OOHOB/EHbI, YTOObI YYYLINTb
X YNTAEeMOCTb.

bnoyHblie Mogenu

Mpsamas npoekums MpoeunpynTe KaTeropmm aTpndy TMPOBAHHON CETKM
aTpMBYTUPOBAHHOM CETKM HenocpeacTBEHHO Ha 6/104HbIE MOgEeNn 6e3 MPOMEXYTOYHbIX
Laros.
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3.4. Pa3spesbl

Bonee uetkne paspessbl, 6onee yBepeHHas nHTeprnpeTauns. Mbl yny4dwmnm kak BHELLUHWI BN, Pa3pesnB, TakK
W npeacTaBneHne gaHHblX, 4ToObl Bally BbiBOAbI Obln 6onee nocnegoBaTebHbIMU U HAAEXHbBIMW.

dyHKUMA

Y10 usmeHunnocob

Busyaanaﬂ AACHOCTb U NpeacTaBJieHUe

YutaemocTb rpapuKoB JaHHbIX
Nno CKBaXXuHam

CornacoBaHHOCTb mMexay
npeactaB1IeHUAMU pa3pe3oB

bonee 6bICTpaF| HaBurauusa e
CNOXXHbIX KOMMOHOBKaXx

YnyuileHHoe NpoeLupoBaHue
NNaHMpyeMbiX CKBaXKUH Ha
paspesbl

Tenepb Bbl MOXeTe HacTpauBaTb TONLWNHY NVHUI gnsa KPpUuBbIX
CKBa>XWHHbIX AaHHbIX, MPU 3TOM YeTKne LKasbl ocen nokasbiBatoT
AnanasoHbl 3HAaYeHUN 1 egUHULbI n3MepeHnd, He aonyckaa
ABYCMbICNIEHHOCTU TONKOBaHWUA. Mbl Takxe ynyJlwnnu nosegeHue un
OT3bIBYMBOCTb OCEMN.

KoHeYHble METKM pa3pes30B Tenepb aBTOMaTUYECKHU
CUHXPOHU3UPYIOTCA MEXAY NpencTaBieHNaIMN pa3pesos, Buaamu
C pa3bumBKOM Ha MHHOBIOKN 1 BUAAMMU B MaHe. [JoONoNHUTENbHO
Bbl MOXETE MOKa3blBaTb UM CKPbIBaTb PaMKW BOKPYT BCTPOEHHbIX
BWAOB B MNnaHe.

[na cKBaXKWH 1 CBA3aHHbIX HA60POB [aHHbIX B AepeBe
KOMMOHOBKMW pa3pe3oB Tenepb npeanararoTca 6onee YeTkne
npedwuKChl, YTO YNPOoLLaeT HaBUraLMio Npu paboTe C KPYMHbIMU U
CNOXHbIMW KOMMOHOBKaMMU.

Tenepb Bbl MOXeTe BbIOMpPaTh NaHMpyeMble CKBaXMHbI
WHOMBUAYANbHO UK C NPUMeHeHneM GUIbTPa 3anpoca Ans

NX NpoeunpoBaHns Ha pa3pesbl, brarogaps yemy pabotac
NniaHMpPyeMbIMU CKBaXXMHaMM COrflacyeTcs ¢ NpoeuupoBaHmemM
baKTNYECKNX CKBaXXMH Ha paspesbl.

YBepeHHOCTb B flJaHHbIX Ha pa3pe3ax

bonee yeTkasa MHPpopmaumsa o
crnpoeumnpoBaHHbIX TOYKax

PacwupeHHas o6paboTka
NAOTHbIX fAHHbIX Ha pa3pe3ax

O6paTtHas cBsi3b gns
HeOoAHO3HaUHbIX MPOeKLU

MoBepeHue, cornacosaHHoe co
CKBa)>XMHavu

Cb6anaHcupoBaHHasi TOMHOCTb U
NPOU3BOAUTENIBHOCTb

CnpoeunpoBaHHble TOUYKKN TeNepb oTobpaXkaroT OOMONTHUTENbHbIN
KOHTEKCT, TaKoM Kak NAEHTUOUKATOP CKBAXMUHDI, FJ'Iy6MHa N naHenb.

Tenepb Bbl MOXETEe COPTUPOBATb CMPOELNpPOBaHHbIE TOUKU MO
HECKOJTIbKUM KPUTEPUAM N GUNLTPOBATb UX MO NaHenaMm.

Korpa Touka MOXeT 6blTb CnpoeLnpoBaHa 6oee YeM Ha OfHY
naHenb, 4719 ACHOCTM COOTBETCTBYIOLLas NaHe b NoacBeyYMBaeTca
HemnocpeacTBEHHO B NpeAcTaB/ieHny pa3pesa. [ononHuTenbHas
BU3yanunsauusa nokasbiBaeT paccTossHME A0 NJIOCKOCTU pa3pesa,
npv 3TOM CUCTEMa BCeraa BblibupaeT 6Nnxanllyo naHesb.

ToykamMu MOXHO ynpaeniAaATb COBMECTHO CO CKBaXXUHaMy,
NCNONb3y4A Te Xe yNny4YeHHble alfOPUTMbl NpoeKUnn.

MeToabl NpoeuMpoBaHUS OCTalOTCS COMNacoBaHHbIMU 4151 BCEX
CKBa>XWH Ha OAHOM M TOM >Xe pa3pese.
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dyHKUMA

Y10 usmeHunnocob

bonee BbicoKas rMOKOCTb npu pa60Te C nNnaHnpyemMmbiMmu CKBa>XkXmHamu

MpoeuunpoBaHUe KaXxaoro
obbekKkTa

Strip View (Bupg, c pa36uekoit Ha
MHPOGNOKMN)

dunbTpayusa rpynn

Bonee 060cHOBaHHbIE 3HAaYEHUS
Mo ymMoJi4aHuo gna otaenbHbIX
CKBa>XUH

ABTOMaTHMUYecKoe O6HOBJIEHNE
CYLECTBYHLMNX KOMMOHOBOK

Tenepb Bbl MOXeTe BbloUpPaTb KOHKPETHbIE NIaHMpyeMble
CKBaXXWHbl A9 MPOeLMpPOoBaHns, YTOGbI Nydlle KOHTPONMPOoBaTb TO,
YTO OTOGPaXaeTcs Ha pa3pese.

Bupg c pa3bmBkon Ha MHPOOIOKM Tenepb MMeeT CTPYKTYpPY Narnok,
COrflacoBaHHYO C Nankomn pa3pe3oBs, YTO No3BoJSET bonee
WHTYUTUBHO YNPaB/siTb HECKONIbKMMU Habopamu NpoeKLumni
CKBaXWH (MnaHnpyeMbix 1 GaKTUYECKUX).

MpuMeHARTe GUNBLTPbI 3aNPOCOB MpK BbiGope rpynn NiaHnpyemMbIx
CKBaXMWH.

Mpun 000aBfeHnn oTaeNbHbIX FJ'Iy6OKI/IX, HanpaB/1eHHbIX

NN OTKJTOHEHHbIX M1aHNPYyeEMbIX CKBa>XMH Ha pa3pes3
COOTBEeTCTBYHOLWME HaCTu NpoeKunn tTenepb BbI6MpaI-OTCF|
aBTOMaTU4eCKU, CoKpallaa Konn4yecTtso HaXXaTWUM KHOMKMW MbILLK.

bonee CTapble KOMMOHOBKW, B KOTOPbIX MCMNOJIb3YyEeTCA 06bekT
nnaHUpyeMblX 06beNHEHHbIX CKBaXXWH, aBTOMaTUYECKM
0B6HOBNAKOTCSH 419 COOTBETCTBUA SKBUBANEHTHbBIM npoekunam.

3.5. leopusnyeckune gaHHble

dyHKUMUA

Y10 nameHunocob

Feopusnyeckune gaHHble

MMnopT MarHuToTenypuyeckomn

CeTKU

MarnutoTennypudeckune cetkm Geotools™ Tenepb MOXHO
nmMmnopTupoBaTb B Leapfrog HaTnBHO.
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3.6. OueHKa 3anacoB Nose3HbIX NCKoMaeMbIX

dyHKUMA

Y10 nameHunocob

HoBbi pabounit npouecc NOAroToBKU aHHbIX

HoBas cTpyKTypa nanok

HOeknacTtepusauumsa

OrpaHunyeHne OTKJIOHALWMXCSA
3HayYeHun

Ha6op paHHbIX AN OLLEHKU

OuHamuyeckuin annuncomp,

HoBas nanka ¢ HabopamMu gaHHbIX 45 MOATOTOBKM CO34aeT
BblAeNeHHoe CTPYKTYpUpPOBaHHOE NPOCTPaHCTBO A1 BCEro
pabouero npouecca NoaroToBKM AaHHbIX.

KoppeKTupyinTe NpocTpaHCTBEHHOE CMeLleHMe Mo OTAeSbHbIM
AOMeHaM Ui no Bcemy (rno6anbHoMy) Habopy AaHHbIX. Kpome
TOro, CpaBHeHue AekacTepm3aLmm MOXHO UCMOoMb30BaTb A8
OLIEHKW BNUAHNA Pa3fNUHbIX CTpaTerui aeknacrepumsaumm.

Bbl MOXeTe YBEPEHHO OnpeaensiTb Noporu, MCNosb3ys LUMPOKUIA
CNEKTP aHaMTUYECKMX MHCTPYMEHTOB, BK/tOYas rpadmkm
coAep>XaHusi MeTasnsa B Nosie3HOM KOMMOHEHTE, C NOJHbIM
B3aMMOLEeNCTBMEM B TPEXMEPHOW cpefe, YTo6bl MoNyunTb
LOMONTHUTENBHBIN MPOCTPAHCTBEHHBIM KOHTEKCT. YHKLMS
CpaBHEHWs OrpaHUYeHMI OTKITOHSAIOLLMXCA 3HAYEHUI No3BONIAET
CTaATUCTUYECKU UCCNEefoBaTb pas3fiMiyHbie CLEHaPUN.

OTOT OO6BbEKT COAEPXKMUT MNOATOTOBNEHHbIE U 3aBEPEHHbIE faHHble
N npegocTasnsieT bonee rmbknn, macwTabupyembi cnocob
yrnpaBfeHnsa BXOAHbIMWU AaHHbIMU O151 OLLEHKN, OCOBEHHO B
npoeKkTax ¢ MOCTOSAHHO OBHOBASOWNMUCS AAHHBIMU BYPEHUS UK
HECKONbKUMU QYHKLMSMUN OLEHKM MO fOMEHaM.

M6k BbIGOP NOBEpPXHOCTEN
xun

3aBepouyHble rpadpuku

Tenepb Bbl MOXETE BbIOUpPaTb, Kakne NoBEPXHOCTU CUCTEMbI XU
(BCSAYMIM BOK, Nexaumm 60K UM oba BapuaHTa) OONXKHbI BfIMATb Ha
AVNHaMUYECKUI annuncong,. 3To ynydleHne obecneunBaeT 6onee
penpeseHTaTUBHbIM U HacTpaMBaeMbl pe3ynbTaT AMHAMNYECKOTO
annunconpa, oCO6eHHO B YCNOBUSIX CIIOXHOW FreOMETPUN XXUT.

CpaBHeHMe HeCKOJIbKUX
CBsi3aHHbIX 3HaYeHUM

AHanns nogroToBKU JaHHbIX

BbiGupaiTe 1 oTo6pakahTe HECKOMbKO CBA3aHHbIX 3HaUYEeHWUI Ha
3aBePOYHbIX rpaduKax ogHoBpeMeHHO. CBA3aHHbIe 3HauYeHNs
Tenepb MOXHO BbIBOAUTb TakXe A/ 06beAUHEHHbIX QYHKLMI
OLIEHKM.

MapameTpbl orpaHNYEeHUsT OTKITOHSOLMXCS 3HaYeHUn n
neknactepusaunm tenepb AOCTYMHbl KaKk CBA3aHHbIE 3HAaYeHUS,
bnarogaps Yyemy Bbl MOXeTe BU3yanu3npoBaTb JIOKanbHOEe BAUSHNE
Bbl6paHHOVI CTpaTernm nogrotoBkKuM gaHHbIX.
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ToyHasa punbTpauma

YeTkue, rotoBble K OTYETY
rpadpukm

[MoBbiweHUue
Nnpou3BOAUTENbHOCTH

Tenepb Bbl MOXXeTe NMPUMEeHATb (DVIJ'IprbI 3anpocos
HenocpencTBeHHO K Bbl6paHHbIM anemeHTam 1 gobasnaTb
(DVIﬂprbI npAaMo n3 Crncka Bbl6paHHbIX 3JIEMEHTOB.

HoBble HaCTPOMKM CTUNSA rPadUKOB, AopaboTaHHAA MapKUPOBKa
oceW, konmpoBaHue B 6ydep obmMeHa 1 ynydlleHHas YNTaeMocTb B
LIe/TIOM YCKOPSIHOT M YNPOLLatoT MOArOTOBKY OTYETOB.

Mpw yganeHun npoekuunn ns rpadpuka Leapfrog 6onblue He
BbINOJIHSET NOMHYO MOBTOPHYO 06paboTKy obbekTa.
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4. Leapfrog 2026.1.1: penus popaboTaHHOMU
BEpcUmn

B Bepcuu Leapfrog 2026.1.1 noBbileHa obLas cTabunbHOCTb paboTbl M yCTpaHeH psag, cneunduryeckumx
npobnem, BbisiBNeHHbIX B Bepcun 2026.1.0. 310 o6HOBNEHME ynyYllaeT 06paboTKy NPOEKTOB 1 NOBbILIAET
CTabUbHOCTb NPUNOXEHUS, a TaK)Ke KOPPEKTUPYET NOBeAEHMUE CUCTEMbI NpK paboTe ¢ faHHbIMW B HOBOM
paboyem npoLecce NOAroTOBKM AaHHbIX B Leapfrog Edge.

B pesynbTaTte Ko4eBbIX U3MEHEHUIN YCTpaHeHbl c6oun Npu 0OHOBNEHMN MPOEKTOB, COAEPXKALLMNX
YMPOLLEHHbIE KOMMO3UTbI KaTeropum, TpexmepHble gaHHole SEG-Y nnm o6begnHeHHble Mogenum ¢ 60nbWmm
KONMM4yecTBOM 06beMOB. KpoMe Toro, UcnpaBrieHbl pacyeTbl XPOHOOMMK B cTpaTUrpadmyeckom aHanmnse un
yCTpaHeHbl OLLNOKM, paHee MeLlaBLLMe KOPPEKTHOM paboTe BMAa C pa3bmnBkon Ha MHGOBNOKK, 3aBEPOYHbBIX
rpadumkoB, dunbTPaLMm U NNaHUPOBAHUS CKBaXUH.

O6HOBEHME PEKOMEHAYETCS BCEM MNONb30BaTENSIM — MNPEXAe BCEro TeM, KTo akTUBHO paboTaeT ¢
Ha60paMVI OaHHbIX A58 OUeHKU, CTpaTudnLMpoBaHHbIMK TONLWaMU U LwabnoHamu pa3pes30B.

KpaTkoe onucaHue npoénem

MPOBJIEMA KPATKOE OINMUCAHWUE UCTIPABJIEHA

1 Bo3Hukana owmr6Ka npu NpocMoTpe CTaTUCTUKU Mpo6nema peLueHa.
CpaBHEeHUs! KOMMO3UTOB B GYHKLUU OLLEHKU MO
AOMEHaM, rae UCnosib3oBancsa Habop AaHHbIX
ANS OLeHKHU

2 Bo3Hukana owmnbka npu fo6aBneHnn Touek B Mpobnema peLueHa.
CKBa)>XMHe K BUAy C pasbnBkon Ha MHPOGOKM
nocpeacteom nanku Drillholes (CkBaXkuHbl)

3 Mosiensnacb owM6Ka Npu NPUMeHEeHUn Mpo6nema peLueHa.
WIIN CHATUU GUNbLTPa C ONOPHOro cTonbéua
reosIorMyeckKoi Mogenu Npu Haimuum
CTpaTUOULUPOBAHHOM TONLUM C PaCLUMPEHHBIMU
napameTpamMmu

4 lMocne noBbileHUA BEPCUU NPOEKTbI C Mpobnema pelueHa.
o6begMHEHHbIMU MOAEeNSAMMU, CoAepPXKaLLUMmU
MHOXXeCTBO 06beMOB, 3aBMCaliu Ha aTane
o6HOBNEeHUs UHTepdenca

5 Bo3Hukana owmnbKa npu BbIGOpE NONOXKeHUN lMpobnema pelueHa.
yCTbsl ANA 3aniaHUPOBaHHbIX CKBaXXWH C
HECKOJIbKUMU OTK/IOHEHUSIMU CTBOA

6 Owmn6Ka npu o6HOBMEHUMN NPOEKTa C BEpCUn lMpobnema pelueHa.
2025.3.0 po 2026.1, ecnu B HEM UMENUCb
ynpoLyeHHble KOMMO3UTbl KaTeropuu
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10

1

12

Bo3HuMKana olwmnbKa npu oTKPbITUN NPOEKTOB,
copepXalymx WwabnoHbl pa3pesos ¢
npoeuupyemMbiMu 06beKTaMmn CKBaXKUH

Mpu co3gaHnmM KOMNO3UTOB U3 Habopa

OaHHbIX 4151 OLLEHKM M0 AOMEHaM NOCTPoeHne
HaYMHaNoCb C HEBEPHOro MOJIOXKEHUA Mo CTBONY
CKBaXUHbI

MosiBnsinacb ownb6Ka Npu BbiIGope TPEXOCHOIo
CTPYKTYPHOIo TpeHAa B KayecTBe MeToaa
onpepeneHus ToNWMHbI B cTpaTUrpadpuyeckom
Habope AaHHbIX

Bo3Hukana owmnbKa npmv 06HOBNEHUN MPOEKTOB,
coAepXalliux TpexmepHble gaHHble SEG-Y

B cTpaTurpapuyeckom MogenmpoBaHum
Mcnonb3oBanacb HeBepHas XpOHOorus nNpu
npUMeHeHUn MeToA,0B onpeaeneHns TONLWMUHDI
nnaHapHbIX U CTPYKTYPHbIX TPEHA,0B

Bo3HukKana ownbka 3aBepoyYHoOro rpaduka npu
npoeumnpoBaHnmn GyHKLUN OLLeHKN, OCHOBaHHbIX
Ha CpeAUHHbIX TOYKax UHTepBanoB

Mpobnema pelueHa.

MocTpoeHne KOMMNO3NTOB N3 HabopoB
OaHHbIX 415 OLLEHKM NO JOMEHaM Tenepb
Ha4nHaeTCHd C YCTbA CKBa>XXWUHbI, B TOM
yncne Npu OTCYTCTBMM UHTEPBAIOB UK
HaNN4YMn HeAeNCTBUTENbHbBIX MHTEPBAOB
onpoboBaHus.

Tenepb, eCnn B HOBbIX CeaHcax
NOArOTOBKM AaHHbIX 419 OLEHKN
OTCYTCTBYIOT MHTEPBasbI, 0OTOBpaxkaeTcs
npegynpexaeHue.

TpexoCHble CTPYKTYPHble TPeHAbl 6osbLue
Hesnb3s BblIOpaTh B KAYeCTBE AaHHOro
MeTofa.

Mpobnema pelleHa.

Mpobnema pelleHa.

Mpobnema pelleHa.
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5. Leapfrog 2026.1.2: penus popaboTaHHOMU
BEpcUmn

B aTom penuse gopaboTtaHHOM BepcuU UCrpaBrieHbl OLLMGKHK, BbisiBNEHHble B Bepcun Leapfrog 2026.1.
MoMUMO MHOXeCTBa BaXKHbIX UCNPaB/eHUI, B 9TOM Bblnycke Aob6aBneH HOBbIM MHCTPYMEHT Bbibopa
L,eneBon NOBEPXHOCTH, MO3BOMSAIOLLNA MacCCOBO 3aaBaTb LeNeByto ry6uHYy CKBaXWH OT MOBEPXHOCTH,
Korga ux rnnaHnpoBaHWe BbINOJSIHAETCA C MOMOLLbIO NIAaHUPOBLLUKA CKBaXWH B popmMaTe CeTKu.

BceM nonb3oBaTensamMm HaCTOATENIbHO PEKOMEHAYETCS BbIMOMHUTb obHoBNEHMKE.

KpaTkuu 0630p pyHKLMMN

dyHKUMuA OnucaHue

1 CpepcTBO BbiObOpa Le1eBon NOBEPXHOCTU B YcKopeHue npoeKTUpoBaHmMsa nporpamMm
NAaHUPOBLUUKE CKBaXXUH B GopmaTe CEeTKU 6ypeHnsa no ceTke. BO3MOXHOCTb
aBTOMaTMYECKN YCTaHaBAMBaTb LeNeByto
rNy6uHY ANA BCEX CKBaXWH OTHOCUTENbHO
nro60oM NOBEPXHOCTU U obbema. Ecnu
Bbl6paH 06beM, B Ka4ecTBe LileN1eBOM TOYKM
NpMHUMaeTCsa NocneaHee nepeceyeHme.
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KpaTkoe onucaHue npoénem

MNpo6nema KpaTkoe onucaHue ucnpaeneHus

1

B onpepgeneHHbIX CUTyaLUAX HEKOPPEKTHO
paccynuTbiBasINCb Yrosa nageHuda u asmmyT
ANA NNaHNpyeMbiX CKBa>kuH.

Owmn6Ka npu ypaneHmm yToUHEHHOMN
reofiorM4yeckom mogenu ¢ f,06aBneHHbIM
HabopoM faHHbIX cTpaTUrpadpuyeckoro
aHanu3sa.

Mo ymMonuyaHuio He 6bina BK/IlOYEHa NpUBA3Ka
K KOHTaKTaM 6YpeHUsl B UHCTPYMEHTEe
Advanced Stratigraphy (PaclumpeHHas
cTpaturpadwus).

YcTbe NNaHNpyemMoit CKBaXKUHbI
NpuBA3bIBaNOCh K Tonorpaduyeckom
NOBEPXHOCTM NPU CO3A,aHUM CrieayoLen
CKBaXXUHbI.

C6o# 3aBepku nocnepoBaTeNlbHOCTU B
uHcTpymeHTe Advanced Stratigraphic
(PacwupeHHasa cTpaTurpadums), korga B
cTon6ue BXOAHbIX AlaHHbIX cofepXanocb
pasgeneHue.

OwwnbKa npu cosgaHumn Habopa faHHbIX
ONs NOArOTOBKMU, €CJIU B Ka4yeCcTBe BXOAHbIX
[aHHbIX UCNOMb30BaNNCh NPOU3BOAHbIE
Tabnuubl TOYEK.

3aBucaHue 3aBepoYHbIX rpadpuKoB B
COCTOSIHUM OLUMOKMN Nocrie OOHOBNEHUS
BEepCcUn.

Owwunbka npu yganeHnn GyHKL NN OLLEHKU U3
3aBEepPOYHbIX rpadUKoB.

Mpobnema pelueHa.

Mpobnema pelleHa.

Mpu HANUYUU TEXHUYECKOWN BO3MOXHOCTU
[N8 NoBepxHocTeln 6yayT No YMONYaHUIo
BKJIHOUEHbI MaKCUMMasibHOE CriaXkuBaHue u
NPYBA3Ka K AaHHbIM 3a NpeaefiamMu rpaHumL.

Mpwu ncnonb3oBaHun GpyHKUuKM Save & New
Hole (CoxpaHuTb 1 co3gaTb CKBaXUHY)
yCTbe cnefytoLlen CKBaXKuHbl cenvac
COXPaHSIeT OTMETKY BbICOTbI MpeablayLien,
a He npuBA3bIBaeTCs K Tonorpaduyeckom
NMOBEPXHOCTMU.

Mpobnema pelleHa.

Mpobnema pelueHa.

Mpobnema pelleHa.

Mpobnema pelleHa.
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6. Leapfrog 2026.1.3: penu3 gopabotaHHOU
BEpcUmn

B Bepcuu Leapfrog 2026.1.3 noBbllweHa cTabuUbHOCTb paboTbl 3a cYeT UCMpaBieHns psga owmnbok,
BblsiBNIEHHbIX B Bepcumn Leapfrog 2026.1.

BceM nonb3oBaTensiM HaCTOATENIbHO PEKOMEHAYETCS BbIMOMHUTL OGHOBEHME.

KpaTkoe onucaHue npo6nem

Mpo6nema KpaTkoe onucaHue ucnpasrsieHUs

1

Ha>xaTtne Ha kHonKy acQuire Profiles
(Mpodunu acQuire) morno npueecTn K
aBapuvMHOMY 3aBepLUEHUIO paboTbl.

Co3faHue KOMMNO3UTOB B Npegenax
Bbl-6paHHbIX NOAMHOXECTB KOJ0B

ceryac KOppeKTHO BO3BpaLlaeT cTaTyc
uncomposited (He KOMNO3UTUPOBaHO), ecnu
MHTepBasbl 6bIIN UCKITIOYEHbI U3 poLlecca.

Ha 3aBepouHbIX rpadpurkax oTobpaka-nmcb
BCe HeobpaboTaHHble 3Ha4YeHUS [aHHbIX
BMECTO 3HaYeHUN TOJIbKO BHYTPU LLeNeBoro
nomMeHa.

Mpu mnopTe N306pakeHnin Nn TEKCTYP
60nbLIOro pa3mMepa BO3HUKana owubkKa.

Mpu usmeHeHnun pasmepa wabnoHa pas-
pe30B BO BpeMs ero 06paboTKu BO3HU-Kana
oLImn6Ka.

Ecnu npu nonbiTKe NPOCMOTPETb aTpUody-
Thl NOUAMHUKN 06paboTKa Gbina npm-
OCTaHOBJEHa, BO3HUKana olwnbKa.

Mpu npoeunpoBaHnM faHHbIX Ha NPO-
[ONbHbIN pa3pes ¢ pa3ébuBKOWN Ha UH-

$0610KHN, CoO3LaHHbIN U3 NONUIUHUMN,

BO3HMKana owwmbKa.

MNepesarpyska gusaniHa B 06HOBIEHHOM
npoekKkTe NpuBoAuna K ownobke.

Mpobnema pelleHa.

Mpobnema peleHa: gobaBieH HOBbIN CTaTyC
KOMMO3MTMPOBaHMs — uncomposited (He
KOMMO3UTMPOBAHO).

Mpobnema pelleHa.

NInMnT BbIAENSIEMOM NAaMSITU YBEJTMYEH, a
Tak>Xe ynyJleHa obpaboTka owmnboK.

Mpobnema pelueHa.

Mpobnema pelueHa.

Mpobnema pelleHa.

Mpobnema pelleHa.
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