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OCOBEHHOCTH LIH®PPOBOH OBPABOTKH
CEHCMOPA3BE/IOYHbBIX JAHHbIX I1TPH U3YYEHHH
MA/IOIr/TYBHHHOH KA/TMHHOH 3A/TIEXKH

PaccmotpeH ontuma/bHbIE rpagh LiHpoBOH 0OpabOTKH CericMOpasBeAOYHbIX AaHHBIX
Ma/IOITIYOHHHOF ceFicMopa3BekH. [ IpoaHa/3HpoBaHbl OCHOBHbBIE TMPOO/IeMbl, BO3HH-
Karolie rpH o6paboTKe AaHHOTO THIIA CeFICMUYECKOrO MaTepHa/la.

KrroueBrlie c0Ba: Masor/1yO6HuHHas cebcMopa3Beska, LiHgpoBas o6paboTKa, BO/IHBI-
romex, FK-¢bussTpalivs, CKOpOCTHOH aHa/Iu3.

O [HUM U3 OCHOBHBIX Teou3u-
YeCKHUX MeTO/IOB M3Y4eHHs Ka-
MUPAHOM 3a/1eXU B Tpenenax BepxHe-
KaMCKOTO MeCTOPOXK/IeHHs coneit
(BKMKC) sBasiercs  ManornyOHHHast
cericMopasBeaKa C IMpHYMEHeHHeM oTpa-
JKEHHBIX BO/IH B PaMKax METOAWKU 00-
mer raydbunHon touru [2, 3]. OcHos-
HbIMH ee MperMyIecTBaMH AB/AIOTCA:
KPaTHOCTb HaboaeHU, BO3MOXKHOCTb
CKOPOCTHOTO aHa/iM3a, BBICOKOE OTHO-
ieHHWe CHurHazi-roMexa. HakarvBaHuve
cericmudeckux curdazioB o OI'T oco-
6eHHO HeoOXOoAMMO TMpU TPOBeaeHUN
cericMOpasBeIoUHbIX PaboT B YC/TOBHAX
TPaOTPOMBIIIZIEHHBIX ~ ar/IoMepaLyH,
rze YpoBeHb C/IYYarHbIX [TIOMeX CPaBHHM
C TO/1e3HBIM CHUTHA/IOM.
Peructpupyiolniass  anmapatypa M
nporpaMmmHoe obecriedeHve a1s obpa-
OOTKM [AaHHBIX Ma/IOINYOUHHON Ceic-
MOpa3BeKW K HaCcToslleMy BpeMeHU
HAXOAATCS Ha YPOBHE IMPAKTUUYECKU He
OT/IMYAIOLIEeMCsl OT TeXHO/IOTHM HedpTe-
rasoBoit reodpusvku. OaHaKo cercMmo-
reo/IornyecKkre Modeny HU3ydaeMbiX HH-
TepBa/IOB pa3pe3a B CpaBHEHWH C Hed-
TerasoBbIMH MCC/IeIOBaHUAMH, HECMOT-
psi Ha CBOM MeHee 3HauyuTe/bHble pas-
Mepbl, OOBEKTUBHO, OKa3bIBAIOTCH 0OO-
nee crnoxHeiMU. [lpu  uccremoBaHuM
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KanuiHoM 3arexky a0 rayouH 500 M
3TO 06YC/IOB/IEHO 3HAYMTeNbHOM andp-
depeHiIMalierl (PU3NYECKUX CBOMCTB
paspesa [0 BepTHKa/Id U /aTepariy,
OCOOEHHO B ero caMoil BepxHel uacTu,
a TaKXke OC/IOXHEHHOCThIO Lie/IeBhIX
MPOCTPAaHCTBEHHO-BPEMEHHbIX  HHTep-
Ba/IOB 3alMcel BO/HAMH [IOMeXaMu
PasHbIX K/IAaCCOB M THUIIOB. Takoe co-
fepKaHue BO/MHOBBIX IMO/IeH UCK/II0YaeT
MPOCTOe TepenoxeHrne HeTAHBIX TeX-
HO/IOTUM LIMPPOBON 0OPabOTKU, MpU-
MEHHTE/IbHO K [aHHBIM Ma/Ior/1yOHUHHBIX
vccnenoranuii [1,4]. Kpome storo, Ho-
BbIX OPUIMHA/IBHBIX PellleHH! TPebyioT
M CHCTeMbl [IO/IeBbIX HaOMOACHUM U
MpYieMbl UHTepIIpeTallvH.

B npenenax Herny6oKuUX MeCTOPOXK-
nenur, Tvma BKMKC, mnpu BblnonHe-
HUM NPOQUIMPOBAHUS [10 METOAWKE
MHOTOKPATHBIX TePEeKPhITHiI B MOAH-
duraimu OI'T tmdpoBas o6paboTka u
VHTepIIpeTalMs IIO/YUYeHHBIX AaHHBIX
CTPOUTCH Ha OOUIENPUHATHIX T0/10Ke-
HUSX C YUeTOM TMOBBIILIEHHOIO 4acTOT-
HOTO Avara3oHa PerucTpPUpPYeMbiX BO/l-
HOBBIX TO71eH.

Kak mpaBuio, rpacdp obpaboTKy co-
[ePXKUT BCe obs3aTe/bHble TPaaULIMOH-
HbIe 3Tarlbl:

* npenobpabotky  (hbopMUpoBaHre
BXO/IHOT'O TTIOTOKa CeMCMHUeCKOM MHAPOP-
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Puc. 1. ®PparmeHT BpeMeHHOro pa3spe3a
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Puc. 2. CpaBHeHHe BO/IHOBBIX NO/IEH CEHCMOrpaMM H HX CIIEKTPOB OT pPa3/IHYHBIX
THIIOB HCTOYHHKOB Konebanui, npumeHsaembix B TH YpO PAH: a — nagaomyii rpys,

6 — MexaHU3MpoBaHHas nyika «GeoStrike» (USA), B — UIMINYNBbCHBIN MTOPOXOBOM UCTOUHHK



MallMM M KOPPEKTHUPOBKY KCXOAHOTO
MaTepHasa, I[peaycMaTpyBaiolie pe-
MAKLMIO, PEryIrpOBKY YPOBHS 3arlkCH,
M3y4YeHHe YaCTOTHOIO COCTaBa M MCXOA-
HOT'O OTHOIIGHUS CHTHa/l/TIOMexa);

— KOPPEeKTHUPVIOIYIO (PUABTPALIHIO
(OMOCOBYIO YACTOTHYIO M OBPATHYIO);

— BBIUMTAHWE BO/MH-TIOMEX (B [BY-
MepHOM 00M1acTh CKOPOCTe W BO/MHO-
BBIX UMCe/l);

— BBOA U TOCAAVIOUIYIO COBMeCT-
HYIO KOPPEKLMIO CTaTMUeCKHX W KHHe-
MaTUYECKHX TTOIMPaBOK;

— KOppekLMio PpopMbI 3armcu (ycT-
paHeHre OCTaTOUHOro asoBOro pas-
6poca, ycuneHne HMHTEHCHMBHOCTH pery-
MAPHOM COCTAB/AIONICH);

— rnonyyeHre U o6pabOTKy OKOHYa-
Te/IbHOTO BpeMeHHOoro paspesa (puc. 1).

[lepeuricieHHble 3Tarbl COCTAB/SIOT
[Be CTaauM Tpoliecca o6paboTKu: 06-
paboTKy cedicMorpaMM UM 0B6pabOTKY
BpeMeHHOro paspesa. Psa nepeuricrien-
HBIX TTPOLIEAYP HOCUT WTEPaTHBHBIN Xa-
pakTep. DTO COBMeCTHasi KOPPeKLUs
CTaTUYECKUX Y KMHEMaTHYeCKUX IIoIpa-
BOK, BBbUMTAHHE BO/H-TIOMEX C IIoc/ie-
AYIolel HOpMa/Iu3allveil CreKTpa pe-
3Y/IBTUPYIOIICH 3aIlvCH.

Ha crammu o6paboTKy cericMorpamMmm
napameTpsl Mpolieayp o6paboTKu Ha-
MPSMYIO 3aBHCAT OT MCXOAHOTO BO/HO-
Boro nons. Ha puc. 2. npuBeneH npu-
Mep CelCMOrpaMM 3aperucTpUpOBaH-
HbIX B Pa3M4HbIX MecTax BepxHekam-
CKOI'0 MeCTOPOXKAEHUs Ka/MMHBIX CO7er
C IpYMEHEHWEeM PasHBbIX THIIOB HCTOU-
HUKOB YIpPYrux KoneGaHui. B 3aBuch-
MOCTH OT TUIA WCTOYHHWKA Ha MpeaCTaB-
7IeHHbIX CeWCMOorpaMMax B TOW WU
WHOHM CTereHu [pe/CTaB/IeHbl BO/THBI
PA3MHMUHBIX  K/IACCOB:  BO/THBI-TIOMEXH,
Takhe KakK [Pe/IOM/IeHHBIe, TTOBEepPXHO-
CTHBIe W 3BYKOBBIe, a TaK Ke Lie/leBble
OTpaxKeHHHIE BO/IHBI.

Ha HauvankHOM 3Tane o6paboOTKU
rIepBOOUepelHON  3aJauder  fABAgeTcsd
O/IHOE W/Y YAaCTHUUHOE TOaB/IeHHe Ha-
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MTOXKEHHBIX BO/H-TIOMEX, KOTOphle, 3a-
YacTyio, MNpeobragaioT Haa [10/1e3HOM
3amucbio. Kpome TpaauilMOHHBIX MPO-
Leayp npeaotpaboTku U KOPPEeKTUPOB-
KU CHrHazla (HOpPMMPOBKA, MO/I0COBas U
oOpaTHasa dunbTpaumy) (puc. 3, 6), B
MepByi0 odepeab caeayeT obpaliath
BHMMaHME Ha KCIIONb30BaHKe IMPoLeayp
IIPOCTPAHCTBEHHO-BPEeMEeHHOM  (pH/IbT-
paLyy ABYMEPHBIX BO/THOBBIX ITO/IEH.
[Tono6Hble mpolieayphbl MO3BOASIOT Pas-
[efTh OTPaKeHHble BOMHBI W BO/HBI-
TIOMeXU 3a CYeT HaXOKAEeHHUs ABYMEPHO-
O CIIeKTPa MCXOAHOTO BO/HOBOTO MO/,
OOHY/IeHYsI YaCTH 3allCU U OBPATHOro
nipeoGpaszoBaHusa Pypbe.

BonHoBbie mon1s1 Ha 3TOM 3Tane o6-
PabOTKH HMMEIOT HEKOTOpPhle OCOOEHHO-
cti. Ha ucxoaHbX ceticMorpammax OT-
pazkeHHbIe OT IPUIIOBEPXHOCTHBIX C/I0-
eB BO/IHbl HMEIOT CXOXHWM YaCTOTHBIN
COCTaB C MPAMBIMU U IIPe/OM/ICHHBIMU
Bo/HaMH. B pesysbraTe uyero, peuth
3a4auy pasaesneHus JaHHBIX BO/TH MeTo-
[aM{  TO/IBKO YaCTOTHOM (PUIBTPALIMH
cnoxHo. DBonee Toro, oTpaxkeHus wu
[Ipe/IOM/ICHUs] OT C/IOEB C IMMPOKUM Yr-
/IOM TMaZIeHUs UMEIOT TOXOXKKe (Pa3oBble
CKOPOCTH, ¥ OHM MOTYT HaK/IaabIBAThCS
apyr Ha apyra. CnenoBatenbHo, MprMe-
HEHMEe TIPOCTPAHCTBEHHOM (DH/IBTPALIMI
[7IS1 pasaefieHyss HalloKeHHBIX BO/IH OC-
MOXKHAETCH Ha/lnuvieM KpaeBbiX sdpdek-
TOB [7], B LensxX YCTpaHEHUs] KOTOPBIX,
OHa peanuayeTcsi MpPH TIOCTOSHHBIX I1a-
paMeTpax B ABYX pexMUMax: IPOIycKa-
HUA U nodaBneHus. [laree perkoMeHay-
ercsa [1] ucnonb3oBaTh IpyeM BhUMUTA-
HUS TIO/IYY4EHHBIX B Pe3y/bTaTe BeepHOM
FK-dunbTpaiii  BOMHOBBIX monett. B
HTOre Yero peay/bTHpYIoliee BOMHOBOE
nose 6yaeT cBOBOAHO OT MCKaKeHHH 3a
cueT KpaeBbiX 3hdekToB (puc. 3. B, A).
CrneayioimM 3TarnoM o06paboTKH SB/sIeTCs
BBO/l KWHEMATHJeCKHX (puc. 3, ) U CTaTu-
YeCKHX [IOMPaBOK, C MX TIOC/eAyioie
Koppekuyeit. B ¢y ¢ HeaocTaTOuHbIM
rapaMeTpPHUecKrM obecrieueHrem
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Puc. 3. Ilpumepsi cericmorpamm OIIB Ha pasau4HbIX 3Tanax oO6pabOTKH AaHHBIX
HH}KeHEepHOH CeHCMOopa3BeaKH: a) VCXOMIHbIe CerCMOrpaMMbl; 6) CeMCMOrpaMMbl Ha STarle
npeno6paboTKy (LIeHTPHUPOBaHUe TPAcC, PeryMpoBKa aMIVIUTYZ, TO70coBas (OUAbTPALMS,
TpeICKa3biBaolas AEeKOHBO/MOLMS); B) MPOCTPAHCTBEHHO-BpeMeHHas (puibTpalvsi; ) BBOA
KHHeMaTU4YeCKUX TIOMNPaBoK; 4) ¢ Tocneayioliel MpoCcTpaHCTBeHHOM pu/IbTpaLveit; ) KoHeu-
Hble CeliCMOTrpaMMbl MOC/Ie KOTepeHTHOM U BruHepoBckolt dusTpauiu
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Puc. 4. CeiicMoreonorn4eckHsii paspes



[AHHBIMM CKBaXKMHHBIX METOZIOB B Ipe-
fenax WUCCeayeMbIxX Iiiomanes, noadop
CKOPOCTEH CYMMHPOBAHHS OCYIIeCTB/Is-
eTcsl TIyTeM aHa/iM3a PasBepTOK W CIIeK-
TpoB Semblance Kar PYHKLMI CKOPO-
crert nepebopa Ve M yoameHus wc-
TOUHMK-TIpHEeMHHUK L [8].

Bricokasi 3alym/IeHHOCTh CcericMUJe-
CKOM 3allycy WHOI/Ia He T103BO/IseT 0-
OUTBCA BBICOKOM PaspeIleHHOCTH W Au-
HaMHUeCKOUN BBIPA3UTE/IBHOCTH L1e/IeBbIX
OTpaXKeHUi, TI03TOMY OBOsA3aTe/bHbIMU
SIB/IAIOTCS [TPOLIeAYPhl KOPPeKLu pop-
MBI [IO/IC3HOTO CUTHa/la, CBA3AHHBIX C
YC/ZIOBUAMH  BO3OYKAEHHA W TpHeMa.
3To mocTvraercs ¢ NoMollko BrHepos-
CKOUM KOPpeKTUpVIollerd UAbTPaLiN
[yTeM pacueTa TakKuxX (PU/IBTPOB, UTOOLI
KOPPEKTUPYEMBIN YJAaCTOK TPacChl MU-
HMMa/IbHO OT/IMYa/IC OT 3Ta/loHa. JTa-
MIOH 7151 KOPPeKLUMKU pOpPMUpPYETCs To-
staniHo.  CHauazla  pacCUMTHIBAETCS
MpeaBapUTe/IbHbIM 3Ta/IOH B BUAE CYM-
MBIl HECKO/IBKHMX CYMMOTPAcC, OTHOCSH-
IMMXCs K OAHOM Gase, 3aTeM IMPOMU3BO-
[WTCA B3aWMHasg KOpperslysa ero C Ka-
KOO CYMMOTPAcCoil aaHHOW  Oasbl.
OkoHuaTenbHbIM 3TaZIoH (POPMUPYETCs
C/I0KEeHHeM CYMMOTPAcC C YUeToM I1o7y-
YeHHBIX Koppensimed caBuros. [lo Ha-
IIeMy OIIbITY, Haubo/Iblllee 3HaueHHe B
pe3ynbTaT paboThl 3TOM  MPOLIeAYPh
BHOCAT KO/IMUECTBO TPACC B 3Ta/IOHHOM
CYMMe Y BXOAHas MOAN(UKALIMSA MOTOKa
Tpacc pOPMUPYIOLIMX CEHCMOTrpaMMy).

Hapsay ¢ BuHepoBckoit doubTpariv-
el BBICOKasi Pas3pellieHHOCTh W AWHAMU-
yeckasi BbIPA3UTE/bHOCTb  Aa/TbHEMIINX
pe3yibTaToB  O0OpabOTKH  AOCTHUraeTcs
WUTEePaTHBHBIM MCIIO/Tb30BAaHUEM MHOIO-
KaHa/IbHOM EKOHBOMIOLIMM Y KOTePeHT-
HOM QUIBTPALIMM PA3IUYHBIX BHIGOPOK
cericMHUecKux 3aruceit (puc. 3. e). Ot
[poLIeaYPbl, KaK [MPABU/IO, UCIIO/B3YIOTCS
yKe Ha MTOrOBBIX CTaAWAX OOPabOTKH
cericMorpaMM M BpPeMeHHBIX pa3pe3oB,
MMEIOIIMX TIpUeM/ieMoe /Il UHTepIipe-
TaLMK OTHOILEHWE CHrHasl/TioMexa.
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OLieHKa KMHEeMaTHUYEeCKUX TapaMeTpoB
IO/1s1 OTPaXKeHHBIX BO/H BK/IIOYaET B cebsl
sTambl: 1) omnpenenenvie 3heKTHBHBIX
CKOPOCTer Ha OCHOBe BepTHKa/IbHBIX U
TOPU3OHTA/TLHBIX CIIEKTPOB, a TaKkKe CKa-
HUPOBaHWS CKOPOCTel; 2) perynspusa-
Lmst; 3) MOCTPOEHHME CKOPOCTHOM MoZen
cpenbl; 4) olieHKa I0CTOBEPHOCTH Pe3yrib-
TaTOB CKOPOCTHOTO aHa/In3a.

[lnst oripenienieHysi OKHa CKOPOCTHO-
ro aHaimmza (A7) OOBIYHO YUMTHIBACTCSH
YpOBEeHb MOMexX M Tpebyemas aeTallb-
HOCTh aHa/M3a. YeM Bbillle YpOBEHD I10-
Mex, TeMm 6ormbimie wuHTepBan AT [5].
Takxke AT He MOxeT ObITh MeHblIe 2—3
MePHO/IOB PErMCTPHUPYEMBIX KoiebGaHuH.

[llar cMemienysi OKHa aHanu3a (Uu
pacueta CIIEKTPOB) IO IIKaszle BpeMeH
OBBIMHO BBIGHpaAETCs 3IKCIIePHUMEHTallb-
HBIM TIyTeM, HO, Kak MPaBW/Io, He Boree
1/4 AT. B stOM cniyuae B 30HY aHa/iM3a
OMNaAaloT MMPAKTHYECKH BCE BO/THbBI, UTO
cosfaeT IMPearochl/IKK 1S oIpeaere-
HUSL OMTUMA/IBHOTO TIO/IOXKEHHs KPUBOM
Vop(t). [namna3oH BapbUpyeMbIX 3Haue-
HUH V.4 NOMmKeH OXBaThlBaTb BCe BO3-
MOXKHble Be/MYMHBI A7 PeryaspHbIX
BO/IH, 3apermMCcTPUPOBAHHBIX Ha CEHMCMO-
rpammax OI'T. llar nepetopa KuHeMa-
THUUECKOTO [lapaMeTpa BhIOMPaeTCcs HC-
X0/l M3 allpHOPHBIX CBeAeHU 00 13Me-
HEHHSX CKOPOCTHOM XapaKTePHCTHKH.

B nanvherimem sHauenus Vg mnoa-
BepraioTcs Pa3/IMuHBIM MpoLieaypaM pe-
ryaspysalyy. PaccunrtaHHble 3HaueHus
CKOPOCTeH CI7TIaXKHMBAIOTCH KakK IO TPo-
durio, Tak u 1o Bpemenu. OcpenteHvie
Mo MATH TOYKaM YIOB/IETBOPSHeT YC/I0-
BUIO: Gasza Cr/IaKMBaHMS He MeHee [UIv-
Hbl paccTaHOBKU. [lo ronydeHHbIM AaH-
HbIM CTpoATCH I'padpuKH 3h(PeKTUBHBIX
CKOPOCTEH M0 KaXkKIOMY OTpazkalollieMy
ropusoHTy. Haubornee nHgpopMaTHBHBIM
SIB/ISIETCsl TTOCTPOEHMEe CKOPOCTHBIX Pas-
pe30B (puc. 4.) B Macmtabe r7yoGHH.

3HaueHHs MOrOPH3OHTHBIX Vg, MOryT
ObITb  HCIIO/Ib30BAHbl  HAIPAMYIO  /71s]
pacyeTa MHTEPBa/IbHBIX CKOPOCTeN WH-
TepIIpeTallIMOHHON  cercMoreo/iormuye-



CKOM Mozdenu IO U3BEeCTHOU opmyre
Ypynora-/lukca. Hapsiay ¢ anpuopHs-
MM Teororo-reopyusnyeckuMy  CBese-
HUSIMM, BPEMEHHOM paspe3 U CKOPOCTU
COCTaB/AIOT HWCXOAHYIO MH(POPMALMIO
JTara UHTeprpeTaLym.

TaruM 06pasoM, MCIIO/B30BAHKE Ma-
NOIMYOUHHOM  CerCMOpa3BeIki  MEeTOZIOM
OTpaxKeHHbIX BO/MH /11 U3YJeHUsl Ka/lii-
HOM 3a/1eku TpebyeT HCIIO/Ib30BaHUs BhI-
COKMX YaCTOT, Ke/aTe/TbHO C MPUMEHeHHU-
eM IMPOKOM TMO/IOChI TMPOITYCKAHWS ITPH
pervctpaliii. K ocHOBHBIM Mpobriemam,
BO3HMKAIOIIMM TIPH paboTe C 3TUM THIIOM
CeMCMMYECKOM HMH(pOpMalMK, MOXKHO OT-
HeCTU: TPOCTPaHCTBEHHOE HasloXKeHUe
[MOBEPXHOCTHBIX BO/H, /IOKHYIO HHTEp-
[peTaLIrIO TMO/MYUeHHBIX B pPesyrikTaTte 00-
PaboTKK YAapHBIX BO/H, KOTOPbIE IPH-
HMMAIOTCH 33 OTPaKEHHbIE, OLIMOOUHYIO
VHTEPIPETaLMIO  TIPE/IOM/ICHHBIX  BO/H
oTpazkeHHbIMU Ha pa3pe3ax OI'T, a Takke
MOSIB/ICHE Pa3IMJYHOrO poda apTedpak-
TOB TIPpH HEKOPPEKTHOM BbIOOpe Iapa-
MeTpOB Mpolieayp 06paboTKH.

[axe npy GArONpPUATHBIX YC/IOBHSX,
pazaerneHrie OTpaxKeHHbIX BO/H OT Ipe-
MIOM/IGHHBIX B Tpoliecce 06paboTKU SB/Is-
eTcda CrOXKHOM 3aJader, WHOrda He pe-
waemoi [7]. CnoxHoM 3amaueil Takke siB-
nsieTcsl BblAe/ieHre apTedpakToB, CBSA3aH-
HBIX C HETOYHOCTSIMH TIPHMEHEeHMUs KHHe-
MaTHUYECKHX U CTaTMYeCKUX TIOIPaBOK,
TOSIB/IAIONIMXCS Ha BPEMEHHBIX paspesax
MarornyOuHHOM — cericMopasBenku.  Crie-
[IOBaTe/IbHO, TIPU UHTEPITPEeTaLMU AaHHbIX
HeoOXOAMMO OBITh TpeenbHO OCTOPOXK-
HbIM, T.K. CYILIECTBYeT MHOMKECTBO Kore-
PEHTHBIX BO/H, KOTOPhIE OMINOOUYHO MO-
ryT ObITb TMPUHATEL 3a OTPakKeHHbIe.
Tarkke BaKHBIM MOMEHTOM SB/SETCS
OlleHKa KauecTBa OOpabOTKH AaHHBIX.
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