202291128 Al

(19) EBpa3unckoe 2 202291128 13 A1l
naTeHTHOeE
Be4OMCTBO

(12) OIIMCAHME U30OBPETEHMSA K EBPABUMCKOM 3ASIBKE

(43) Aara ny6nukauum sasiskm (51) Int. Cl. GO1V 1/20 (2006.01)
2022.08.31 GO01V 1/24 (2006.01)

(22) Aara nonauu sasBku
2020.10.16

54) CIIOCOB PABBEPTBIBAHUS COBOKYIITHOCTHU CEMICMHUYECKHX JATYUKOB

(54)
C 3AJAHHBIM IUHAMHNYECKHUM JIUAITAZOHOM, CITIOCOBb OBPABOTKH
CEVICMHUYECKHUX JAHHBIX, YCTPOMCTBO U KOMITBIOTEPHAS IPOTPAMMA

(31) 1915110.9 (72) Waobperatens:

(32) 2019.10.18 Ypaba Amun (GB)

(33) GB _

(86) PCT/GB2020/052617 7 ]I;Zeci(;:Bv;:;T‘ibM b., Ky3zenkoBa H.B

(87) WO 2021/074645 2021.04.22 ! D RY _—

(71)  3assurens: Kaxkcuc P.A., benoycos F0.B., Kyinkos
BII DKCILIOPEIIIH ONEPEITHHT ﬁ'?;fﬁ‘f?ﬁ‘a(ﬁg” Coxonos PA.,
KOMIIAHU JIMIMUTEJ (GB) ysuetosa 1.5.

(57) B I/I306p€TeHI/II/I PACKPBIT B HEKOTOPBIX BApUAHTAX OCYIICCTBICHUA CHOCO6 Pa3BEPThIBaAHNS COBOKYITHOCTH

N celicMUYeCKUX JaTYMKOB, KaXIbIH M3 KOTOPBIX HPHUCIIOCOONIEH ISl M3MEpPEHUs] CEeHCMHUYECKOi
SHEPruM 1O MEHbIIEH Mepe ¢ OTHMM KO3((HIMEHTOM YCWICHHS, B Npefenax oO0NacTH ChEMKH, MPH
OCYIIECTBIEHUH KOTOPOTO TMOJIY4al0T COBOKYITHOCTh M K03(p(hUIIMEHTOB yCHIICHNS, U3 KOTOPBIX MOXKET
OBITH BBIOpaH MO MEHbIIEH Mepe OOUH KOI(QGHUINESHT YCUICHHS; HACTPAUBAIOT CEHCMHUYECKUE AaTUUKH
COBOKYMHOCTH N TaK, 4TO JUIsl KayKAOTO JAHHOTO KO (PHUIMEHTa yCUIIEHHS U3 IOJIyYCHHON COBOKYTTHOCTH
M k03¢ QUIIHEHTOB yCHIIEHUs, TT0 MeHbIIeH Mepe, N/M celicMHYecKuX JaTYuKOB IPHCHIOCOOICHBI IS
M3MEPEHUs CEHCMHYECKOH SHEPrUH 10 MEHBIIEH Mepe C OJAHUM COOTBETCTBYIOUIMM KOA(M(PHIUEHTOM

YCWICHHS; U pasMEIIarOT COBOKYITHOCTb HACTPOCHHBIX CEMCMHUYECKUX JATYUKOB 110 00J1aCTH CHEMKH.

,f‘\

. i Monyserme i
e | KoathLeH

yeuneHus

— $t

Hacrpoiika
i maTwikoB

T 52

i Pameuerne |
AaTYMKOB

IV  8CI16CC0C



10

15

20

25

30

141091

CITOCOB PA3BEPTBIBAHUSA COBOKYITHOCTHU CEMCMUYECKUX
HJATUHHUKOB C 3AJAHHBIM JUHAMHWYECKHUM JHUAITA30HOM, CITIOCOb
OBPABOTKU CEUCMUYECKHUX JAHHBLIX, YCTPOUCTBO U
KOMIIBIOTEPHAS ITPOTPAMMA

001aCcTh TEXHUKHU

H300peTeHne OTHOCUTCS, B YaCTHOCTH, K criocobam pa3BepThIBAHUS
COBOKYITHOCTH CEHCMUYECKHUX AAaTYUKOB H croco0am obpaboTku celicMUUeCKuxX
naHHbIX. U300peTeHune Takke OTHOCHUTCSI K COOTBETCTBYIOIEMY YCTPOMCTBY,
KOMIIBIOTEPHBIM MPOTPaMMaM HIJIH KOMIIbIOTEPHOMY IMPOTPAMMHOMY HPOAYKTY.

YpoBeHb TEXHUKU

HacToswmuii pazaen npeaHa3HA4Y€H AJs O3HAKOMJIEHUs YUTATENs C Pa3JIUYHbIMU
CTOPOHAMH YPOBHS T€XHUKHU, KOTOPbIE MOTYT KacaThCsl PA3IMYHBIX OCOOEHHOCTEH
HACTOSIIIEro PaCKPBITHS, ONMHUChIBAEMBIX HJIH 3asBJIseMbIX HIKE. [Ipeanonaraercs, 4To
HACTOsIIIee PACCMOTPEHHE MPEIOCTABUT YUTATEII0 OCHOBHbBIE JaHHBIE IO BOIPOCY,
yeM Oyaer crnocoOCTBOBATH JyUIIEMY MTOHUMAaHUIO Pa3JIMYHbIX OCOOEHHOCTEH
HacTosmero packpelTusi. COOTBETCTBEHHO, C 3TOH TOYKHU 3PEHUS U CTOUT
paccMaTpuBaTh NIPUBOJMMBIE JAHHBIE, & HE KaK NOCTHKEHUS YPOBHS TEXHHUKHU.

CelicMuyeckasi Cb€MKa BKJIIOYAET FeHepPHUPOBaHNE U300pakKeHUS] NN KapThI
MOATIOBEPXHOCTHOM 30HBI 3eMJIM OCPEACTBOM MOCHUIKU aKyCTHYECKON SHEPTUH OT
UCTOYHHMKA BHHU3 B MOPOAY U PETUCTPALUH BO3BPAIEHHON aKyCTHYECKOH SHEePTHH,
OTPaXE€HHOM OT T'€OJIOTHYECKHUX CJI0EB BHYTPH MOATOBEPXHOCTHOH 30HBI.

B npouecce celicMU4eCKON Cb€MKH, ICTOYHUK SHEPIrUU PACIONararoT B Pa3HbIX
MeCTaxX Ha MOBEPXHOCTH WJIH HAaJ MOBEPXHOCTBIO 00J1aCTH 3eMIH, KOTOpas MOXKET
BKJIFOYATh YIJIEBOJOPOAHBIE 3aleku. [Ipu Kakaol akTHBH3AIIMHU UCTOYHNUKA, HCTOYHUK
reHEePUPYeT CEHCMUYECKYIO SHEPruo (HampuMep, aKyCTUYECKYIO BOJIHY), KOTOpas
pacrpocTpaHseTcss BHU3 Uepe3 TOJNIY 3eMJIH, OTPa)KaeTcsl U IPU BO3BPALIEHHUH
perucTpupyercs OOHUM Ui OoJjiee CEHCMUUYECKUMHU NaTYNKaMU, HAaXOASIIUMHUCS Ha
MOJAMOBEPXHOCTHON 30HE 3€MJIU UJIM HaJ HEHW. 3aTeM 3TH CEHCMHUYECKUE JaHHBIE
MOTYT OBITh HCTIOJIB30BAHBI I CO31aHUS U300 pakeHUs UIu poduis

COOTBETCTBYIOLIEH MOJANOBEPXHOCTHOMN 30HBI.
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Cy1nHOCTh U300peTeHust

Huxe npuBoauTcs KpaTkoe ONMCAHNUE HEKOTOPBIX PACKPBITHIX 37€Ch BAPUAHTOB
ocymecTByieHus. Crenyer UMeTh B BUAY, YTO NMPEACTABICHHBIE OCOOEHHOCTHU JOJIKHBI
TOJIBKO B CXXAaTOH (pOopMe MO3HAKOMHTH YHUTATENs C STUMH BapUAHTAMU
OCYLIECTBJICHUS U HE MPEANOJAraloT OTPaHHUEeHHS 00J1aCTH MPUTA3AHUH HACTOSLIEr0
packpbiTusi. HanpoTus, HacTosIee PACKPBITHE MOXKET OXBATHIBATh Pa3IM4YHbIE
0COOEHHOCTH, KOTOPbIE MOTYT U He ObITh IPEICTABIICHBI HUXKE.

CeiicMuueckue NaTYNKH MOTYT OBITh BBIIIOJTHEHBI C BO3MOJKHOCTBIO U3BJICUCHUS
CEeNCMUYECKUX JAHHBIX, HAIPUMEpP, MOCPEACTBOM U3MEPEHUS CEICMUYECKON dSHEPTHUH,
reHepUpPyEeMOi HCTOYHHKOM, TIOCTIE €€ PaclpOCTPaHEHHs B 00JIaCTH ChEMKHU.
Hctounuk MoxeT ObITh TPUCIIOCOONICH ISl €r0 MEePEeMELIEHHs B Pa3IMYHbIE MECTa Ha
NMOBEPXHOCTH UJIM HAaJ MOBEPXHOCTHIO 3€MJIHU B Ipenesiax o0JacTH MPOBEASHUS
CBEMKH.

B caydasx, korpa ceficMHUUeCKUi NaTUMK HAXOAUTCS BOJIU3U HCTOYHUKA, MOXKET
OBITH MPEBBIIIEH AUANA30H JaHHBIX, KOTOPbIE MOTYT OBITh U3MEPEHBI JaTYUKOM B
npeaenax ero JTMHaAMHYEeCKOro JUana30Ha, U CUTHAN (COOTBETCTBYIO M
CeiCMUYECKOW SHEPTUU UCTOYHHUKA) HEBO3MOXKHO OYyIeT 3aperucTpupoBaTh BO BCEil
ero nonHoTe. B 3TOM cnyuae, mobple celicMuuecKue JaHHbIE, MPEBBIMIAIOIINE
HEKOTOPBINA ANANa30H AAHHBIX, OTPE3aI0TCA. JTO ABJIECHUE HA3bIBAETCS
"orpaHuueHueM".

B npyrux caydasx, koraa ceiCMUYECKUM aTYUK HAXOAUTCS JAJIEKO OT
UCTOYHHMKA, CEHCMHYECKHUE NaHHbIE MOTYT OBbITh IJIOXO OTINYUMBI OT IIyMa.

B oboux caydasix, ceiCMHUYECKHE TaHHbIE MOTYT OBITh paciiu(pOBaHBI
HENPaBUJIBHO.

CoOTBETCTBEHHO, HACTOSLUE BAPUAHTHI OCYIIECTBIEHUS PACKPBITHS MOTYT
obecneunThb pa3BepThIBAHNE MHOXKECTBA (COBOKYITHOCTH) CEHCMHYECKUX TATYUKOB H
00paboTKy CeHCMHYECKUX AAHHBIX U UX TOYHOH paciiu(ppOBKU.

Oco0eHHOCTH U BapHAHTHI OCYIIECTBIEHHS U300PETEHHS MPEACTABIEHBI B
NPUJIOKEHHOU Gopmyie. DTH U Apyrue 0oCOOEHHOCTH U BAPHUAHTHI OCYIIECTBICHUS
N300pETEHUs TaKXKe OMHUCAHBI HHIXKE.

KpaTkoe onucanue ueprexxen

I[anee, B Ka4UCCTBEC MpUMEpPA, IPUBOAUTCSA ONMUCAHUEC BAPUAHTOB OCYLICCTBICHUA

HaCTOAWEI O paCKPbITUA CO CCBIJIKOM Ha NPUIIOKECHHBIC YEPTECKHU, HA KOTOPBIX:
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Ha ¢ur. 1 cxemMaTHueCckn NOKa3aHa COBOKYIHOCTh HCIOJIb30BAHHBIX B KAU€CTBE
npuMepa CeHCMUYECKUX NaTYUKOB, pa3MeELIeHHBIX B 001aCTH Ch€MKHU HIJIM HaJ HEH B
MpOoLEeCCEe CEHCMUUECKON ChEMKHU,

Ha ¢ur. 2 cxemMaTUYEeCKH MOKAa3aHbl UCIOJIb30BAHHbIE B KaU€CTBE IpUMepa
CHUCTEeMa YIPaBJIEHHUS U COBOKYIHOCTb CEHCMMYECKUX NAaTUUKOB;

Ha ¢ur. 3 cxeMaTH4eCKH MOKa3aH MpUMep CEHCMHYECKOro NaTYNKa;

Ha ¢ur. 4A u 4b cxemMaTHYECKH MOKA3aHbl MPUMEPbI pa3MeIleHUsl JaTYUKOB IO
00J1aCTH CHEMKH;

Ha ¢pur. SA u 5b cxemMaTH4eCKH MOKa3aHbl IPyrue NpUMephl pa3MeIeHUsl
OATYUKOB MO 00JIACTH CHEMKH;

Ha ¢ur. 6 mokazaHa OJIOK-CXeMa, CXeMaTHYECKU WO CTPUPYIOLIAsl IPUMEp
croco0a B COOTBETCTBUH C PACKPBITHEM,

Ha ¢ur. 7 mokaszaHa OJIOK-CXxeMa, CXeMaTHYECKH WILTIOCTPUPYIOIIAsi APYTOH
npuMep crnocoda B COOTBETCTBUU C PACKPBITHEM,

Ha pur. 8 mokazana OJIOK-cXeMa, CXeMaTHYEeCKU HILTIOCTPUPYIOIIAsi TOApOOHbIE
mard npuMmepa crnocoda, moka3aHHOTO Ha ¢Gur. 7;

Ha ¢ur. 9 mokaszaHa OJIOK-CxeMa, CXeMAaTHYECKH WITIOCTPUPYIOLIAsi APYTHE
noApoOHbIe maru npuMepa crnocoda, mokasaHHoro Ha ¢ur. 7;

Ha ¢ur. 10 unmoctpupyercs oObeAuHEHNE CEHCMUYECKUX TaHHBIX B
COOTBETCTBHUU C OOHUM MUJIK OOJiee BApHUaHTAMH OCYLIECTBIIEHUS.

Ha uepTesxax aHaJIOrMYHBIE 3JIEMEHThl HMEIOT OJIMHAKOBBIE LIH(POBBIE

CCBUIOYHBIE 0003HAYEHUS.

HOHDO6HO€ ONHMCAaHUE OCVINECTBJICHUA I/1306D6T6HI/I$[

Ha ¢ur. 1 cxemaTn4yecku nokazaHa COBOKYIHOCTB/TPyIIa HCIOJIb30BAHHBIX B
Ka4eCcTBe MpUMepa CeCMUYeCKUX NaTYUKOB 15, pasMemeHHbIX B o0yacTu 16 cheMKku
WJIM HaJl HEW B mpolecce celcMUUecKol cbeMKU. JaTunku 15 BBIMONHEHHI €
BO3MOJKHOCTBIO PErUCTPALMHU OTPAKEHHONU CEHCMUYECKON SHEPTUH, BO3BpAlLAr0IeNCs
OT T'€0JIOTUYECKHUX CJI0€B BHYTPH 00OsacTh 16 CheMKH.

ITepen HayamoOM CEHCMUYECKON CbEMKHU, JATYUKU MOTYT OBITh YCTAHOBJICHBI B
HavyaJlbHOE COCTOsTHUE, HanpuMmep, otkanudOposansl. [locie 3aBepmenus
CEeNCMHUYECKON ChEMKHU, CEICMHUYECKUE NJAHHbIE, 3apPErUCTPUPOBAHHbBIE AATYUKAMHU 15,
MOTYT OBITh COOpaHBI I UCTIOIB30BAHBI JIJIsI CO3aHUs U300paskeHUs TN pa3pesa

COOTBETCTBYHOIIEH MOATIOBEPXHOCTHON 30HBI.
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B HexkOTOpBIX BapHaHTax OCYLIECTBJIEHUsA, cucTeMa 10 ynpaBieHus MOXeET
obecneuynBaTh YCTAHOBKY B HA4aJbHOE COCTOSIHUE NATYUKOB 15 n/munm
u3BJeUeHNe/cO0p CeHCMUYECKUX JaHHBIX, KOTOPbIe ObIIN 3apEerUCTPUPOBAHBI
gaTuukamu 15.

Ha ¢ur. 2 npuBeneHa cxemaTu4yeckas WILIIOCTPAIUS YaCTHOTO BapHaHTA
cucteMbl 10 ynpaBiaeHUss U COBOKYIIHOCTH CEHCMUYECKUX AAaTYUKOB 15.

Cucrtema 10 ynpaBieHus COOEPKUT CTBIKOBOUYHBIN y3ea 14, K KOTOpOMY MOTYT
OBITh IPUCOETMHEHBI NaTYUKHU 15 COBOKYMHOCTU C BO3MOKHOCTBIO UX OTCOCIUHEHUS,
KaK 3TO MOKAa3aHO CTpesikaMu Ha ¢ur. 2.

Cucrtema 10 ynpaBieHus Takke BKJIrouaeT npoueccop 11, namsates 12 u Mmoaynb
13 cBs13m, mpucnocoOeHHbIN 11 0OOMeHa JaHHBIMH C MOJYJIEM CBSI3M AaT4yuka 15,
HampuMmep, KOraa AaT4yuk 15 yCTaHOBJEH B CTBIKOBOYHOM y3ie 14 cucremsl 10
ynpasneHusi. [Ipoueccop 11, mamsate 12 u Monynb 13 ¢BsA3u 00ecIeUnBAIOT YCTAHOBKY
B Ha4aJbHOE COCTOsIHHNE (HampuMep, KaluOpoBKy) NaT4ukoB 15 u/unu cbop
CEeNCMHUYECKUX JAaHHBIX, 3apErUCTPUPOBAHHBIX JaTUYMKaMu 15, HanmpuMmep, korxna
JaTYUKHU YCTAHOBJIEHBI B CTBIKOBOYHOM y3i€ 14 cucremsl 10 ynpasienus.

Kak cnenyer u3 ¢ur. 2, kaxaplii 1aT4uk 15 MokeT UMeTh 1O MEHbIIEH Mepe IBa
ko3 duunenta G ycuieHuss ¥ OOQUH JUHAMUYecKuii nuanasoH D. B mepBom BapuaHTe
HAaCTPOWKH, AaTYUK 15 MOXkeT ObITh YCTAHOBJIEH B CTBIKOBOYHOM y3Je 14 cuctemsr 10
yIpaBJeHHUs], HA[PUMep, JJIl YCTAHOBKH B Ha4aAJIbHOE COCTOSIHUE H/UIN
TPAHCIIOPTUPOBKH B O0JACTh MPOBEAECHUS CbEMKH AT U3MEPEHUS CeHCMUYECKUX
JAHHBIX.

Kak mokasano Ha ¢ur. 3, natunk 15 Brirouaet moaynb 151 cBs3wy,
npUCNoCcOONeHHBIH 11 OOMeHa NaHHbIMU ¢ MoayieM 13 cBsizu cuctemsbl 10
yIpaBJIEHUs.

Hatuuk 15 Taxxke Bkiaro4daer npoueccop 152 u namsare 153, Jlatuuk 15 Bkaroyaer
U3MEPUTENbHBINH MOAYJb 154, mpUCTIOCOOIEHHBIN ISl pETUCTPAIUN CEHCMUYECKON
(HampuMep, aKyCTUUECKOH BOJIHBI) SHEPTHH, PACIPOCTpaHsAOLIeHcs B 00iacTu
CBEMKH.

WU3smeputenbHblid MOAYJb 154 MOXKET, B YaCTHOCTH, IPUMEHATDh OJHH UIU OoJee
ko3 uunents Gi yCUIEHHS TPU B3AUMOIEHUCTBUM C CEHCMIYECKON SHEpTHel B
npouecce peructpanuu ceiicMudeckoi saepruu. Kaxxapiii koappuuneHT ycuneHus
monyisi 154 mpencraBiseT CHOCOOHOCTh MOJYJISI MOBBIIIATH MOLTHOCTD HJIU

AMIIJINTYAYy CUTHAJIA, KOTOprfI AOJIKEH IMIPUHUMATBHCA aHaJ'IOFO-LII/I(prBbIM
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npeoOpaszosarenem (ALIT), u KOTOPBIN MpenCTaBIsAET CEHCMUUECKYIO YHEPTHIO,
3aperucTPUPOBAHHYIO JaTUUKOM, IPUCIOCOOIEHHBIM ISl PErUCTPALIUU CEHCMUYECKUX
JAHHBIX.

Kaxnapiit Bo3MOxHBbINH KO3 punuent Gi yCuieHuss KOHKPETHOro natuuka 15,
KOTOPBIH HEOOXOAMMO MPUMEHHTh K CEHCMHYECKOW SHEPTUH/CUTHAITY, MOXKET OBITh
BbIOpaH Cpear COBOKYMHOCTH M pa3iN4YHBIX BO3MOXKHBIX KO3} (PUINEHTOB yCHICHUS
(G1, G2, ...GM).

B HEeKOTOpPBIX Caydasix, KaKAbIH ceficMu4eckui naT4uk 15 MoxeTr ObITh
NPUCTIOCOOJICH ISl U3MEPEHHUsI CEHCMHUYECKON YHEPTUH C O MEHbIIEH Mepe OHUM
ko3ppunuentom (G1 wnmm G2) ycuneHus, KOTOpbIH ObLI BRIOPAaH U3 MO MEHBbIIEH Mepe
IBYX K03 (PULUHUEHTOB YCUJIEHHS, U B OHOM AUHAMHUYECKOM AHAINa30He, HAIIpUMep,
MEHBIIEro yCUujeHus (HanpuMep, MIpUMEHHUMO JJIs CIy4aeB, KOraa ceid CMHUUEeCKHUI
OATYUK PACIIOJIOKEH BOJMM3M K HCTOYHUKY, U IPEAOTBPAINEHUs OTPAHUYEHHUS
CEHCMUYECKHX aHHBIX ) U/HIH OONbLIEro yCUJIeHHUS (MPUMEHIMOI0 B CIy4asiX, KOTaa
celicCMUYeCKUIl JaTYuK HAXOAUTCS AaJeKO OT UCTOUHHUKA, AJIsl TeHepUPOBaHUS
CEMCMUYECKHX TaHHBIX, OTINYUMBIX OT Iryma). HexoTtopsle ceficMuiyeckue NaTIuku
15 moryT OBITE IPUCTIOCOOIEHBI AJISl MPUMEHEHUsS IO MEHbLIEeH Mepe OJJHOr O
ko3 punuenta G; ycuieHus, KOTOPbIH MOXKET OBITh BBIOpAaH U3 IO MEHbILIEH Mepe
mecTu uiu d6osee (T.€., M>6) BO3MOXKHBIX KO3()(PULNEHTOB YCUIICHHS.

B BapuanTax OCyleCcTBIEHHS PACKPBITUS, HEKOTOpas rpymnna JaT4ukos 15 B
COBOKYNMHOCTH N HaT4MKOB 15 MOXET MMeTh TOJIBKO OJMH KOHKPETHBIN KO3 puueHT
Gi ycuneHust, OTIIMYA0 IUHCA OT K03 PHUIMEeHTa YCHIIeH!S JaTYNKOB IO MEHbIIEH
Mepe OHOM APYroM rpymrbl JaTYUKOB U3 COBOKYMHOCTH N AaTUYUKOB.

[ToCKOIBKY AMHAMUYECKUH THAMAa30H MOXKET OBITh anmapaTHO-3aBUCHMBIM,
00br4HO OoJiee ynoOHO, 4TOOBI BCe NaTYMKH padoTaiy ¢ OJMHAKOBBIM JUHAMHYECKUM
nuanaszoHoMm D. B apyrux BapuaHTax OCylI€CTBJIEHHUS MOTYT MCIIOJb30BATHCS JaTUUKU
C Pa3HbIMU IMHAMHYECKUMH JAHANAa30HAMH, HO B KOMOMHALIMN CUTHAJOB JTOJKHA
YYUTBIBATHCS 3Ta HOBAs IEpEMEHHas.

B anpTepHaTUBHOM BapuaHTE, UJIU AOMOJHUTENBHO, KaXKAbIA CEHCMUYECKUI
naT4uk 15 mpucnocobyeH s u3MEepeHUsl CeHCMHUYECKOH 3HEPTUH OJJHOBPEMEHHO C
UCIIOJIb30BAHUEM COBOKYITHOCTH p K03 PuuneHToB ycunenus, rae 0<p<M, B onHOM
IUHAMUYECKOM Hana3oHe. B Takom ciydae, celicMuuecKne JaTYUKU MOTYT OBITh
IPUCIIOCOOICHBI ISl U3MEPEHUs CeHCMUYECKON SHEPTHH C UCIIOJIb30BAHUEM

COBOKYITHOCTH p KO3 (HULHUEHTOB yCHIEHHS, BBIOPAHHBIX U3 COBOKYIMHOCTU M



10

15

20

25

30

-6 -

ko3 punuentor G; yculneHus, u, I KaKA0ro JaHHOTO Kodppunuenra Gi ycuneHus
U3 COBOKynHocTH M ko3dpunnenTos ycunenus. Hanpumep, eciau ko3ppuumueHT
YCUJIEHUSI MOXKET BBIOMpPAThCS U3 MATH Kod(ppunuentros ycunenus (t.e., M=5), u
JATYUK MOKET UMETh TpU Kodpuumnenta ycuieHus (T.e., p=3), KaKAbIH JaTUUK
MOJKeT BbIOMpaTh u3 Tpex ko3 punueHTos Gi, BHIOPAHHBIX U3 MATH BO3MOXKHBIX

ko3 punuentor G ycunenusi. B HeKOTOPbIX MpuUMepax, He BCE NaTYUKHU 00JIanaroT
OJMHAKOBBIMH KOMOMHaUUsAMH K03pdunueHToB Gj ycunaeHus. B HeKOTOpbIX
npuMepax, BCe JaTYUKU MOTYT HMETh OTMHAKOBbIe KOMOMHauu Ko3ppunuenton G
yCUJIeHUs. B HEKOTOPBIX MpUMepax, p MOKET OBITh paBHO M, U KKl TaTYUK HMEET
BCce BO3MOXKHBbIe M ko3 dpunuentsr G ycunenus (Hanpumep, sce N JaTUHKOB MOTYT
UMETb KaK MeHbIINH KO3(QPHUIIHEeHT, Tak 1 OONbIINNi K03 PUIHEHT OJJHOBPEMEHHO
st M=2 u p=2).

B HekoTOpBIX ciyuasx, mo MeHblneil Mepe N/M celicMUUEeCKNX HAaTYUKOB MOTYT
OBITH IPUCTIOCOOIEHBI AJISI U3MEPEHU CEHCMUYECKONW SHEPTUHU C IO MEHbIIEH Mepe
OJTHUM COOTBETCTBYIOIINM K03 ppununeHToM Gi yCUICHHUS TaK, YTO KaKIBIH
BO3MOXHBIN K03 punneHT G ycuineHust B COBOKYITHOCTH M BO3MOJKHBIX
K03} (PULNEHTOB YCUIIEHUS UCTIOJb3YETCSl B XOIe CelicMuueckoil cbeMkn. Hampumep,
npu N=100 natuukax u M=2 ko3¢ punuenHTax ycuneHus (T.€., BOSMOXKHbI MEHbIIIEE
ycuneHue u Oounblnee ycuieHue), 1 npu p=1 (Kaxablli 1aTYUK MOXET UMETh TOJBKO
OMH KO3 (PHUIIMEHT yCHIIEHHs] B JaHHBII MOMEHT BPEMEHH), 10 MeHblIeld Mepe 50
JATYMKOB MMEKT MEHblIEE YCUIEHHNE U IO MeHblIelH Mepe 50 JaTYNKOB UMEKT
Oonbiiee ycunenue. [Ipu yCcioBUM paBHOMEPHOTO pacnpeaeieHus Ko3GGpuineHTon
YCUJIEHUSI B COBOKYIHOCTHU JAaTYMKOB, B OHOM UK OOJiee BApHAHTAX OCYLIECTBJICH Us
nzoOperenus obecrneunBaeTcs Oosiee ToUHas pacuiuGppoBKa CEHCMUYECKIX TaHHBIX,
TreHEPUPYEMBIX COBOKYITHOCTBIO JATUHKOB.

CoBokynHOCTh N JaTUYUKOB MOXKET OBITh pa3MelIeHa Mo 00JaCTH ChEMKH JJIs
CEeHCMUUECKON CheMKU. B xoae cbeMku, 4ynucio N JaTUUKOB MOXKET UMETh NOPA0K
HECKOJbKUX ThICAY WU Oojee. Kak craHeT oueBUIHO fajee, KOraa COBOKYMHOCTh N
HACTPOEHHBIX CEHCMUYECKHUX JaTYUKOB pa3MelleHa o 00IacTu ChbEMKH B
COOTBETCTBHUH C PACKPBITHEM, H/UIH KOrAa KO3 PULHUEHTH! yCUIICHUS TaTYUKOB
BBIOpaHbI B COOTBETCTBUH C HACTOSIIINM PACKPBITHEM, CEHHCMUYECKHUE TaHHBIE,
BbIpAOOTaHHBIE COBOKYITHOCTBIO JATYHUKOB, MOTYT OBITh pacmudpoBaHbl ¢ OosblIei

TOYHOCTBIO.
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Kak 6pu10 mokaszano Beiie, Habop M pasznuuaromuxcs kodpuuneHtos Gj
YCUJIEHUS B pa3MeIleHHbIX N TaT4uKax MOKeT 00eCIeunTh reHepUpPOBaAHHE I10
MEHBIIEH MEPE HEKOTOPBIX CEHNCMHUYECKUX JTAaHHBIX, B KOTOPBIX 11O MEHbIIEU Mepe
HEKOTOpbIEC U3 CEHCMUYECKUX JaHHBIX HE MOJBEPKEHbl OTPAHUYEHUIO CEHCMUYECKUX
JAHHBIX, U Tl€ 10 MEHbIIEH Mepe HEKOTOPbIE U3 CEHCMUYECKUX AAHHBIX BBIAEISAIOTCS
U3 IIyMa, BHE 3aBUCUMOCTH OT PACIHOJOKEHUSI UCTOYHUKA SHEPTUU OTHOCUTEIbHO
COBOKYMHOCTH N CEeHCMHUYECKUX JATYUKOB B OOJIACTH ChEMKHU.

B HekoTOpBIX mpuMepax, COBOKYMHOCTh M k03¢ dunneHToB Gi yCUICHUS MOXKET
OBITH OMIpeieNieHa TakK, YTOOBI ceficMuueckas SHEPTUsl MOTJIa OBITh 3aPEeruCTPUPOBAHA
COBOKYIHOCTBIO N CEMCMUYECKUX JaTYMKOB OAJHOBPEMEHHO BBIIEAOIIENC U3 IyMa
U He MOJIBEP>)KEHHOMN OrpaHUYEeHHIO.

B HexkoTOpBIX NpuMepax, KOraa COBOKYNHOCTh N TaTYMKOB pa3MelleHa no
obnacTtu cbeMKH, IO MeHbInel Mepe N/M celicMUYeCKUX MaTYMKOB MOKET 00JanaTh
ko3 uunentom Gj ycuseHus, BBIOpAaHHBIM U3 COBOKYITHOCTH M BO3MOKHBIX
ko3 punuentoB G yCUICHHS, U 3TO MPABUIIO MPUMEHUMO JUISI KAXKAO0TO
ko3 punuenta Gi yCuieHus: U3 COBOKYIMHOCTH M BO3MOXKHBIX KO3 (PHUIIHUEHTOB
ycmwieHus. J[pyrumu ciioBaMu, 1o MeHbieil mepe N/M maT4YuKOB MOTYT UMETh
ko3 uumnent G, ycunenus, mo MmeHbieit mepe N/M maT4YuKOB MOTYT UMETH
ko3puunent Gy ycuneHus, v T.11., U 10 MeHbIneil Mmepe N/M naTuukoB MOTYT UMETH
ko3 punuent Gy ycunenus. [1lpu paBHOMepHOM pacnpeneieHun Kod3(huiueHTon
yCUJIEHUs B COBOKYITHOCTH JAaTUYUKOB oOecreunBaeTcs 0ojiee BbICOKask TOYHOCTD
pacuiupOBKU CEHCMHUYECKUX AAHHBIX, TEHEPUPYEMBIX COBOKYITHOCTHIO TaTYHKOB.

['pynny AaTYMKOB, UMEIOLIUX OAUHAKOBBIA KO3 duuueHT Gi yCHIEHUs, MOKHO
Ha3BaTh "(G-cemelicTBoM " unu "cemeiictBom". Ilo MeHbIIEl Mepe OIHO CeMENCTBO
N/M celicMH4eCKUX JaTYUKOB MPUCTIOCOOIEHO IJIsl H3MEPEHUS] CEHCMHUYECKOM
SHEPTHUH C COOTBETCTBYIOINM K03pPununeHtTom Gj ycunenusi. MoryT ObITh
chopmupoBaHbl M CEMEHCTB €y, ..., Cy AATYUKOB (HAIpUMeED, ABA ceMeiicTBa s M=2
up=1).

Kak nmoka3ano Ha ¢ur. 4A u 4b, B HEKOTOPBIX IPUMEpPAX MOXKET OBbITh
pPa3BepHyTa COBOKYNHOCTh N CEHCMUYECKUX OATUUKOB 15 Tak, 4TO KaxxJa0€ CEMENCTBO
Cl ..., Cy JATYUKOB 15 MOXeT ObITh pa3MeLIeHO paBHOMEPHO 1o obnactu 16 cheMKH,
HanpuMep, pa3MelleHue KaxkJA0ro CEMENCTBa JaTYNKOB UMEET B OCHOBHOM
NOBTOPSAIOLINNCS MEPHOANYECKUN XxapakTep o obnactu 16 cbemMku. PaBHOMEpHOE

pacmpenesieHne JaTYUKOB Mo odyactu 16 cbemku odecnednBaeT 0ojiee TOYHYIO
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pacunpoBKy CEHCMUYECKUX TaHHBIX, T€HEPHPYEMBIX COBOKYITHOCTHIO JATUHKOB,
Onaronapsi paBHOMEPHOMY PacCIpeleNIeHUI0 CheMKH.

B HekOoTOpPBIX MpuMepax, pa3MelIeHne MOKET ObITh PABHOMEPHBIM TaK, YTOOBI:

BCs 00nacTh 16 creMku uiau 0Oabmas ee 4acTh Oblaa MOKpbiTa N maTuukamu 15,
pa3MeIeHHbIMH Ha HeH MO cXxeMe B OCHOBHOM NEPUOANYECKON PELIeTKH, U/ UIH

AaTYNKH OBIIN pa3MelleHbl B COOTBETCTBUH C B OCHOBHOM PeTyJISIpHOM
paccTaHOBKOMW BIOJb CTPOK U/UJU CTOJIOIOB B OCHOBHOM MEPUOAUYECKON PELIEeTKH,
NOKPBIBAOLIEH 00J1aCTh CHEMKHU.

Kak moka3ano Ha ¢ur. 4A, paBHOMEpPHOe pa3MmelneHue mno odnactu 16 cbemMku
MOJ€T COOTBETCTBOBATbh B OCHOBHOM pEryJsipHOHN ceTke, NOKa3aHHONW MYHKTUPHBIMU
JUHUSMU, U JaT4uK 15¢i cemerictBa ¢; (rane 1<i<M) pacmoyiaraercs Ha mepeceueHun
CETKH, B PEryJISIpPHOH PacCTaHOBKE C APYruMH gatuukamu 15c¢j (rae j#1) apyrux
cemeicTB ¢;. Jpyrumu cinosamu, Ha ¢pur. 4A natuuk 15c¢1, natuux 15¢2 u gaTduk
15¢M u T.1. pa3MeleHsl ¢ paCCTAHOBKOW IO JIUHUH.

Kak nmokazano Ha ¢ur. 4b, paBHOMEpHOE pa3MelIeHHe MOXKET BbIMOJIHATHCS 110
CETKE CO CMEIEHUEM.

Hpyrumu cnoamu, Ha pur. 4A u 4b natumk 15c¢i cemeiicTBa ¢; pa3Memaercs mo
COCEJCTBY C [0 MEHbLIEH Mepe OJHUM AaT4ukoM 15¢j (rae j#1) Apyroro cemeicrna c;j.

Taxxe MOXHO IPENJIOKUTh U JPyrUe BapUaHThl pa3MelleHus. B HeKoTopbIx
IpUMepax, pa3sMeIleHHe MOXKET BBIMOJHATHCS Xa0TUYHO, XOTSI OHO MOXET 3aHUMATh
BCIO 00J1aCTh CHEMKHU.

B wactHOM ciyuae, MmoryT popmupoBaThes kinactepsl ki (1<i<N/M)
CEMCMUYECKHX NAaTYMKOB 15 M paBHOMEpPHO pazMemarhes no obnactu 16 cbeMku.
Kasxnwiii kiactep ki MOKeT comepkaTh MO MEHbIIEH Mepe OMUH CEHCMUYECK Ut
nat4uk 15ci kaxnporo cemeiicta ci (rae 1<i<M) ceficMUYeCKUX NaTUYHKOB,
OTNMCAHHBIX BbILIE.

Moxert cymectBoBaTh N/M kiactepoB k u, Hanpumep,

npu M=2 u p=1, KaxxIbli kK1acTep K CONEepKUT ABAa AATYMKA, a KOJIUYECTBO
KJIacTepoB paBHO N/2, u

npu M=3 u p=1, kaxaelii knactep k conepxur 3 gaTyuka, a KOJUYECTBO
KJIacTepOB paBHO N/3.

Kak moka3ano Ha ¢ur. SA u 5b, B BUIe aabTepHATUBBI WJIH JOMOJHUTEIBHO, B
HEKOTOPBIX CIy4asxXx MOXET ObITh Pa3BEPHYTa COBOKYMHOCTb N naTumukos 15 ¢

HAaCTPOEHHBIM KO3 HULHEHTOM yCHIEHUS Tak, uTo Kaxabii kiaactep kl,..., kN/M
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IaTYUKOB 15 MOkeT ObITh pa3MelleH paBHOMEPHO 1o obnactu 16 cheMKHU, HAIPUMED,
pasMelleHne KaKA0T0 KilacTepa J1aTUMKOB COOTBETCTBYET B OCHOBHOM
MOBTOPSIIOLIEHCSA mepruoanyeckoit cxeme o obsactu 16 cremku. Kak yxe O6bu10
NOKa3aHO, NIPU PAaBHOMEPHOM pacIpeaeeHNH KIacTepoB 1o odnactu 16 creMku
obecnieunBaercst Ooyiee TOUHAsI pacIUPpPOBKA CEHCMUYECKUX JaHHBIX, T€HEPUPYEMBIX
COBOKYITHOCTBIO TaTYUKOB, OJlarogapsi paABHOMEPHOMY paclpeaeeHHI0 CbeMKH.

B HEKOTOpPBIX Ciyuasix, pABHOMEPHOCTb pPa3MeIIeHUs] MOKET OBbITh TAKOU, UYTO
BCst 00acTh 16 cheMKHU min OOJbIIAst €€ YaCcTh MOKPHITA PA3MEIIEHHBIMH KJIACTePaMHu
k nat4nkoB 15, B OCHOBHOM O0Opa3yroIIUMHU CETKY.

Kak nmokazaHo Ha ¢ur. SA, paBHOMEPHBIM pa3MELIIeHHEM MOXKET OBbITh
pasMelIeHne Mo peryJaspHON CeTKe, KOraa KJIacTepbl K HAXOAATCS Ha KaXKIOM
nepeceueHun cetku. Ha ¢ur. 5b nmokaszaHo paBHOMEpHOE pa3MeleHne, B KOTOPOM
pasMelleHne CAeJaHO [0 CETKE CO CMELIEHUEeM.

MoO3KHO NpeACTaBUTh U APyrue CXeMbl pa3MelleHus. B HeKoTophIX ciyyasix,
pasMelleHne KJIaCTEPOB MOKET ObITh XaOTHYHBIM IO BCelt obmactu 16 cheMKu.

Kak 6pu10 mokasaHo BbIlIe, KaXAbli kinactep k MoxeT ObITh pealn30BaH Kak
€IMHUYHBIN NaTYUK, BBIIIOJHEHHBIN C BO3MOXKHOCTBIO PETUCTPALMU CEHCMUYECKON
SHEPTUH OAHOBPEMEHHO C COBOKYIMHOCTBIO KO3 (OHUINEHTOB YCUIIEHHS TaK, 4TO p>1.

Ha ¢ur. 6 npencrasnena 6j10k-cxema, uimoctTpupyomas cnocod 100 B
coOTBEeTCTBHUU ¢ packpbiTueM. Cioco6 100 cormacHO pacKpBITHIO MOXKET
obecneunBaTh pa3BepThIBAHHE COBOKYNMHOCTH N ceificMuueckux AaT4yukoB. Jlanee
OyneT MOHSATHO, 4TO MPH OCyIIecTBIeHUH crnocoda 100 MOKeT BBIOJTHATHCS
HACTPOINKa COBOKYMHOCTH N CeMCMHUYECKUX NaTYUKOB BHIOOPOM Ui KaXKIOr0 MaTYHKa
10 MEHbLIEH Mepe OOHOro KO3(pPHUIUEHTA YCHIEHU U3 COBOKYITHOCTU M
KO3 (P PULMEHTOB yCUIICHUS.

ITpu ocymecTBIeHNN MTOKa3aHHOTO Ha ¢pur. 6 cmocoba 100 B OCHOBHOM:

noJIy4arT, Ha mare S1, coBokynmHOCTh M K03 (PpPUINEHTOB yCUIICHUS, U3
KOTOPBIX MOXET ObITh BEIOPAH MO MEHbLIEH Mepe OAUH KO3 PUIHEHT yCUIEHUS
KaXJ0ro JaT4yukKa; u

HAaCTPAWBAKOT, HAa mare S2, COBOKYMHOCTh M celiCMHUYECKUX NaTUUKOB TaK, YTO
IUTs1 KQXKAOT0 JaHHOTO K03 (UIIMEeHTa YCHIIEHNUS U3 OJYYeHHOW COBOKYITHOCTH M
ko3 PuLMEeHTOB yCUlieHus, 10 MeHbIel Mepe N/M celicMUUeCKUX TaTYUKOB
IPUCIIOCOOICHBI ISl U3MEPEHUsI CEHCMUYECKON SHEPTUH C 110 MEHbLIEH Mepe OJHUM

COOTBETCTBYIOIUM KO3 (ppununentom G ycuaeHus.
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Brime yxe Oplin omucaHbl IpUMEpPbl COBOKYITHOCTH M K03 pPHUIIHEeHTOB
ycuieHus. B HEKOTOpBIX ciydasx, nojgydeHue Ha ware S1 copokynHoctu M
KO3(pPUIMEHTOB yCUIIEHUS BKJIIOYAET ONpeesIeHne COBOKYITHOCTU M
K03 (PHUIIMEHTOB yCHIIeHHS TaK, YTOOBI ceficMu4eckas SHeprus Moria ObITh
3aperucTpUpPOBaHa COBOKYIMHOCTBIO N CEMCMUYECKUX AaTYUKOB, IPUYEM
3aperucTpUpPOBaHHAsA CEHCMHUUECKast SHEPTHSI MOXKET, KaK BbIAEIATbCS Ha GoHe
IIYMOB, TaK U HE MOJBEPraThbCsi OTPAHUUYEHUIO, BHE 3aBUCUMOCTHU OT MOJIOKEHUS
UCTOYHHKA B 00JaCTH CheMKH. B HEKOTOPBIX mpuMepax, KaKIbli CeHCMUYECKUH
OATYUK MOKET OBITh MPUCTIOCOOJIEH 1T U3MEPEHHS CEHCMUYECKON SHEPTHH C 110
MeHbIeH Mepe ofHUM Kod(ppunuentom ycunenus Gy unu G;, BBIOpaHHBIM H3 11O
MeHbIIeH Mepe ABYX KO3(QPULUHEHTOB YCUIICHHS, HAIPUMED, MEHBIIEro
ko3 punuenta ycunenus (Hampumep, IpUMEHIMOTIO JUIsl CIIy4aeB, KOraa
CEHCMUYECKHH NaTUYUK HAXOAUTCA BOJIU3U MCTOYHUKA, ISl OCIA0JIEeHHs] OrpaHUYEeHUS
CEHCMUYECKHX aHHbIX ) W/uiau Oospuero ko3 duunenTa ycuneHus (IpUMEHUMO B
clydasx, Koraa celicCMUYeCKUi AaTUUK HaXOAUTCS AajleKO OT UCTOUYHHUKA, AJs
reHEePUPOBAHUSA CEHCMUYECKHUX JAaHHBIX, BBIIEISIOMUXCS U3 LIYMOB).

Hactpoiika COBOKYIMHOCTH CEHCMHUYECKUX AATUYUKOB HA Iare S2 MOXKeT
BBINIOJIHATBCS B CUCTEME YIIPABJIEHHs, PACCMOTPEHHOH paHee cO CChUIKON Ha dur. 2.

Cnoco6 100 Ha ¢ur. 6 TakkKe MOXKET BKJIOYATh, HA mare S3, pa3MelleHHe B
00JacTH ChbeMKH COBOKYMHOCTH N CeHCMUYECKUX AaTYMKOB C BHIOpAHHBIM
KO3 PUITHEHTOM yCUTICHHUS.

Panee, Hanpumep, co ccbiikamu Ha ¢ur. 4A, 46, SA u 5B, ObutH paccCMOTpPEHbI
He UMEIOIHe OrPaHUYUTENbHOIO XapaKkTepa MpUMephl pa3BEPTHIBAHHUS NaTUYUKOB B
00JIaCTH ChEMKH.

B HekoTOpBIX mpuMepax MOKeT ObITh mpuMeHeH criocod 100, mo MeHbIIel Mepe
OTYACTH, C UCTIOJIB30BAHUEM YK€ OMTMCAHHBIX CUCTEMBbI U/UJIN JATUHKA.

Ha ¢ur. 7 npeacrapiena 6J0k-cxemMa, CXeMaTHYECKU WO CTPUPYIOIIAst APYTOH
YaCTHBIA BapHaHT ocymecTBiIeHus cnocoda 200, B COOTBETCTBUHU C PACKPBITHEM.

Ha ¢ur. 7 npuBenena cxematuueckas ujmoctpamnus cnocoda 200 obpaboTku
ceificMu4ecknx AaHHBIX. B cmocobe 200, ceficMuyeckue naHHbIE, TOJy4aeMble
COBOKYMHOCTBIO N CefiCMHYECKUX JAaTUUKOB, MOTYT OBbITh MOABEPTHYTH 00paboTke
00beIMHEHNEM CEHCMUYECKUX aHHBIX, MOJYUYEHHBIX COBOKYMHOCTBIO N
cericMuUeCcKux AaT4yukoB. Kak yke yKa3plBajgOCh, KaXIbli CEHCMUYECKUN NaTUUK

MOXET OBITh HACTPOEH AJISI U3MEPEHUs CEHICMUYECKOI SHEPTHUH C 10 MEHbIIElH Mepe
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oaHuUM ko3¢ purnuenTom Gi yCHIeHHs, BBIOPAHHBIM U3 COBOKYIMHOCTU M

ko3 punuenToB ycunenus. B HekoTopbIx cinydasx, mo MeHbiieil mepe N/M
CeMCMHUYECKHX JATUNKOB MPUCTIOCOOJICHBI AJIsl U3MEPEHUs CeHCMUUYECKON SHEPTUH C
IO MEHbLIEH Mepe OJHUM COOTBETCTBYIOIUM kodpdunnuentom Gj ycuiaeHus, npu
5ToM N TaTYUKOB COBOKYITHOCTH BMECTE UMEIOT BCE BEIUYUHBI KO (PUIINEHTOB
YCUJIEHUSI U3 COBOKYMHOCTU M KO3 (P (HHUIIUEHTOB yCUIICHUS.

Cnoco6 200, npencrasieHHbId HA GUr. 7, peuMyIIeCTBEHHO BKJIIOYAET

)
nojsyueHne Ha mare S10 celicCMUYeCKUX AaHHBIX KaXKIbIM CEMCMUUYECKUM NAaTYUKOM U3
COBOKYMHOCTU N CeliCMUYeCKUX NaTYMKOB, Pa3BEPHYTHIX B Mpeaesiax o01actu
CBEMKHU.

Cnocob Ha ¢ur. 7 MOKeT Takke BKJIIOYATh OObeAuHEHne, Ha mare S20,
CEeHCMUYECKUX AAHHBIX, MOJYYEHHBIX OT COBOKYMHOCTH N CEHCMHUUYECKUX AATUYUKOB.

B HekoTOpBIX mpUMepax OCYHIECTBICHUs, O0bENMHEHNE CEHCMUYECKUX JaHHBIX
Ha mare S20 MOKeT BKJIIOYAaTh NMOJy4YeHHe OObEAUHEHHBIX JaHHBIX SC TakK, 4TOOBI
HOBBIN curHayi Sc Mor oOnanate Oojiee MUPOKUM AUHAMHYECKUM Iuana3oHom D' nis
ero moyHOM peructpanuu. Hanpumep, naT4uku Moriau Obl UMETh TUHAMUYECKUN
auana3oH 24 6uta, B TO BpeMsi KAK KOHEYHbIN IMUPOKUN TUHAMUYECKUN AUana3oH
(HDR ot anrn. high dynamic range) mor O6b1 cocTaBisaTs 32 6uta unu 64 6ura. s
TAKOTO MPOELUHUPOBAHNS CUTHAJA HA HOBBIM AMHAMUYECKUN AUAaNa30H, Ha3bIBAE€MOTO B
¢dororpaduu "Mapping", MOkeT MOTPeOOBATHCSA YYET OTHOCUTENbHBIX AMILIUTY T
CUTHAJIOB, 3aPErUCTPUPOBAHHBIX C pa3UUYHBIMU KO3 huuuentamu G; ycunenus. Ha
¢ur. 10 npeacrasieHo oObeNMHEHUE CEHCMUYECKUX NaHHBIX, II€ TepBbIe
CeliCMUUEeCKHUEe JaHHble UMEIOT AUHaMUUYeCKuil nuana3od D natuuka 1, BTOpBIE
CeCMHUYECKHUE JaHHbIE UMEIOT AUHAMUUYEeCKU quana3oH D natuuka 2, a TpeTbu
celicMHuUeCcKHe NaHHbIe UMEIOT AUHAMHUYeCcKuil auana3od D natumka 3. B gacTHOCTH,
nat4uku 1-3 MoryT oOpa3oBbIBaTh MPUBEAECHHBIN B Ka4€CTBE NMPUMeEpa KIacTep, B
kotopoM ko3ppunment G1 ycunenus narunka | mo3BojsieT 1aT4uKy | BOCIPUHUMATH
SHEPTHUI0 CEHCMOBOJIH ¢ BBICOKMMHU aMILUTUTYyHaMu, ko3 pdunuent G2 ycuneHus
JaTYMKa 2 MO3BOJISIET AATYUKY 2 BOCIPUHUMATD SHEPTUI0 CEMICMOBOJIH CPEAHErO
YPOBHS aMILTUTY I, U ko3 dunuent G3 ycusieHUs JaT4uka 3 MO3BOJISIET JAaTUYHKY 3
BOCIIPUHUMATh CEHCMUYECKYIO SHEPTHUIO Majoro ypoBHs. OObeNnHEeHHbIH
OVHAMHYECKHUI TUAMa30H 3THX JATYUKOB MOXKET ObITh OTOOpa’keH Ha HOBOU
ceiicMorpamme ¢ 6oJjiee IMUPOKUM JUHAMHYECKUM JHANa30HOM, IOKa3aHHON Ha (ur.

10. ITupuna Gonee MHUPOKOTO TMHAMHYECKOTO AMANAa30HA AOCTATOYHA JJIS OXBaTa
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TpeX MHAMBHUAYAJIbHBIX JUHAMUYECKUX IHana3oHoB. BooOuie, oTHOmEeHNE
NEePEeKPBhIBAOIIUXCA AMILUTUTY X MEXKAy 00JacTsIMU C pa3HbIMU K03 PpUuuHEeHTaMHU
ycuieHus (Harmpumep, nepeKpbIBaloIuxcs aMmiauty Mexay Jatuukom 1 u Jlatunkom
2) nomKHO OBITh MpeACcKa3yeMbIM. JIpyruMu CIOBaMHU, OTHOLIEHHE MEePEKPbIBAIO IUXCS
aMILIUTYA PABHO OTHOIIEHUIO K03 duIreHTOB ycunenus. Eciau 3To He Tak, T.e.,
OTHOIIEHHE NMEePEKPbIBAIOINUXCS aMIJIUTYA HE PABHO OTHOLIEHUIO KO3 PUIINEHTOB
yCulieHus1, TpeOyeTcst mpoBeNeHrne KaJluOpOBKH.

Uto kacaeTcs AMHAMUUYECKOro quamna3zonHa D B mpuBeNeHHOM B KauecTBe
npumepa aaTuuke 1, ceficMuueckasi 3HEpTusl, BEIXOAMIAs 3 MPeaeibl 3TOTO
AWHAMHUYEeCcKOro nuanasoHa D, ckopee Bcero, yiineT B orpanudenue. Ecnu B cucreme
JATYUKOB HE pelaercs mpodyieMa OrpaHUYeHHUsI CEHCMUYECKON SHEPTHH, TO CHCTEMA
BbIIaeT OMHUOOUYHBIEC pe3yabTaThl. [IJ1s1 yyeTa ceHCMUYECKON SHEPTUH, BBIXOISIIEH 3a
npenenbl AUana3oHa AaTuuka 1, cucteMa J0JKHA BOCIIOJIb30BaThHCS JPYTUM JATUHKOM
(HampuMmep, JATUUKOM 2) JUIsl IpUeMa CeHCMHUYECKON 3HEPTrUuH, BBIXOASLIEH 32
npenensl AuanasoHa aatuuka 1. Kpome toro, ais Hannexalero yueta orpaHu4eHus,
NPUCYIIEro NATYUKY |, HEKOTOpBIE aMIIUTYIbl, HAXOASIINECS BONM3U OTPaHUYEHHUS
celiCMUYeCKON 3HEepTUH, TakXKe CUUTAITCA aMILIUTYAAaMH, He MOAJEeKAIMUMHU
OoTOOpakeHHUI0, Kak 3TO nmokaszaHo Ha ¢ur. 10. Takum oOpazom, KaxxaAbli faTIUK Oyner
UMETh COOTBETCTBYIOIHMI HHTEPBAJI OTOOPA’KaEMbIX aMILIUTY, SBJISIOIHUICS YaCThIO
MOJIHOTO AMHaMH4eckoro nuanasona D. B ogHom uium 6osee BapuaHrax
OCYLIECTBJICHHUS 3TH COOTBETCTBYIOIIHE AUAMA30HbI OTOOPaKaeMbIX aMIUTUTY A Aajiee
MoryT ObITh 0OBenuHeHbl. B mpumepe Ha ¢ur. 10, oroOpakaemMbie aMILTUTY I bl
natuuvka 1, matumka 2, naruuka 3 oObenuHeHnl BMecTe. Kak mokaszaHno Ha ¢ur. 10,
IWAMa3oH OTOOpakaeMbIX AMILUTUTYA OAHOTO AATYUKA MOYKET MEePEeKPbIBATHCS C
IUAMa30HOM OTOOpakaeMbIX aMIIUTY APYroro aarynka. Hampumep, Kak moka3aHo
Ha ¢ur. 10, nuramuyeckuii quamnazod D natyuka 1 mepekpbIBaeTCs ¢ JUHAMHUYECKUM
nuana3oHoMm D matumka 2, a TMHAMUYECKUH TUana3oH JaT4uKa 2 MepeKphIBAETCS C
AUHAMHUYEeCKUM auana3zoHom D nmatuuka 3. IlepexkpriBaromuecs aMIauTyIbl MEXAY
pasHbIMU K03(GPULHEHTAMU YCHIEHUS MOTYT OBITh UCIIOJIB30BAHBI IJIs1 KAIUOPOBAHUS
aAMIUIUTY ] 1aTYUKOB.

OObenuHEeHHbBIE CeMICMUYECKHE TaHHbIE MOTYT OBbITh pacmu(poBaHbl C OObIIeH
TOYHOCTBIO, YeM OOBEIMHEHHbIE CEHCMUYECKNE NTaHHbIE, TEHEPUPOBAHHBIE C
HCIIOJIb30BAHUEM BCEX BO3MOXKHBIX K03 purneHToB ycunenuss Gi COBOKymHOCTH M

ko3 (ppunuentoB G ycuneHus.
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Kak nmoka3aHo Ha ¢ur. 8, B KauecTBE aJbTEPHATUBBI UJIH JOMOJHUTENBHO,
obbennHeHue Ha mare S20 MOXET JOMOJHUTEIbHO BKIKOYATh!

onpenenenue, Ha ware S201, mo MeHbLIE Mepe OJHON 30HbI BBICOKOH
UHTEHCHBHOCTHU W/HMJIM TIO MEHbIIEH Mepe OJHON 30HbI MaJOW HMHTEHCUBHOCTH B
00BEIUHEHHBIX CEICMUYECKUX AaHHBIX; U

KOppekTupoBaHue, Ha mare S202, 00beIUHEHHBIX CEHCMUYECKUX TAHHBIX B
ONpeaeeHHON 30He BRICOKOW MHTEHCUBHOCTH M/WUJIM 30HE MAJIOW HHTEHCUBHOCTH
NPUMEHEHHUEM 10 MEHbINIEH Mepe OJTHOTO COOTBETCTBYIO LErO MOMPABOYHOTO
ko3 unuenra.

B onHOM nnu Gosiee BapraHTax OCYLIECTBIEHHS HACTOSIIETO U300peTeHHS
BBIMTOJIHSIETCS KOPPEKTUPOBAHNE OTPAHMYEHHBIX JaHHBIX, KOrga Toapko yactu HDR
curHana (Sc) UCIONB3YIOTCS B HEKOTOPOU 00JIaCTH, rie Ha UCXOJHOM CUTHAJE ObLIO
0o0HapyKeHO OrpaHUYEHHE MOCPEACTBOM OJHOTO UK OOJiee aJrOPUTMOB BBIAEICHUS
KOHTYPOB. AJITOPUTMOM BBIZIEJIEHUS] KOHTYPOB OOBIMHO HA3bIBAIOT MATEMATHYECKUN
MEeTO UACHTU(PUKALMHA TOYEK B JaHHBIX, UCIIBITHIBAIO ITUX 10 MEHbINEH Mepe ONHH
pa3pbIB HEMPEPBIBHOCTH.

Kak nmokazaHo Ha ¢ur. 9, B kKauecTBe aJlbTEPHATUBBI MM AOTOJIHUTEIbHO,
obbennHeHue Ha mare S20 MOXET Tak)Ke BKJIKOUYAaTh HHTEPIOJUPOBAHUE, HA LIare
S203, nosy4yeHHBIX CEHCMUYECKUX NAHHBIX IS MOJYUEHHUS, ISl KaXKA0T0
CEeHCMUYECKOro AaTYUKa, 0 MEHbIIEH Mepe OJHUX CEHCMUYECKUX JaHHBIX AJIs
Ka)XI0T0 K03 PHUIIMEeHTa YCUIeHHUsI COBOKYITHOCTH M k03¢ duumneHToB ycunenus. B
HEKOTOPBIX CIy4YasiX, HHTEPIOJUPOBAHHUE BKJIIOYAET BBIITOJTHEHUE 110 MEHbLIEH Mepe
OJIHOT'O U3 CJIENYIOIIEero:

B3BEIICHHOIO UHTEPIIOJIUPOBAHUS; W/ HIIH

UCIIOJb30BAHUS aJITOPUTMA BBIAEIEHHUS KOHTYPOB.

WHTepnonupoBaHHble 00BEIUHEHHBIE CEHCMUYECKUE JaHHBIE MOTYT
pacmudpoBbIBATECSA ¢ OOJbILIEH TOYHOCTBIO MO CPABHEHUIO C UHTEPIIOJIUPOBAHHBIMHU
00bEeIMHEHHBIMU CEHICMUYECKUMH JaHHBIMH, KaK T€HEPUPOBAHHBIE C UCIIOJIb30BAHUEM
BceX M k03 (PUIIMEHTOB YCHIIEHUS U3 COBOKYMHOCTH KO3 HUIIUEHTOB YCHICHHUS,
JaXke B MECTax, re NaTYUKH He IPUCIOCOOIEHBI IJIs U3MEPEHUsI CEHCMUYECKIX

JAHHBIX C UCIOJIb30BAHUEM BCEX BO3MOXKHBIX M KO3 ULUHEHTOB yCUTICHUS.
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B kauecTBe anbTepHATUBBI WIU JOMOJTHUTEIBbHO, c1Oc00 200 MOXKET Takxke
BKJIFOYATh [0 MEHbLIEH MEpPe OAHO U3 CIEAYHILEro:

pa3BepThIBAaHUE COBOKYNHOCTU N celiCMHUYECKUX AaTUUKOB 15 B mpenenax
obnactu 16 cheMKU, U/HIu

reHepHpOBaHUE CEHCMUYECKONH SHEPTUH B Mpenesnax 00JacTH CbeMKU; U/ WIH

U3MEPEeHUE CENCMUYECKON SHEPTUH Pa3BEPHYTHIMU CEHCMUUYECKUMH JaTYUKAMU
15 coBokynmHocTu N B mpenenax obnactu 16 cbeMKH.

B HekoTOphIX chydasix, B cmocobe 200 ceificMuyeckue NaTYUKHU MOTYT OBITh
pa3BepHYTHI B COOTBETCTBUH C paHee OMUCAaHHBIM criocobom 100.

B HekoTOpBIX cityuasix, MOXKeT ObITh OCyInecTBIeH cnocod 200, mo MeHbIIeH
Mepe YaCTUYHO, CHCTEMOH W/WJIU paHee ONMUCAHHBIM JaTYUKOM.

MOI[I/Id)I/IKaHI/II/I 1 BaApHUAHTHI

B HexOoTOpBIX clydasix, B KaueCTBE aJlbTePHATUBBI WU JOMOJIHUTEIBHO, MOYIIb
151 cBs3u Ha ur. 3 MoxkeT OBITH BBIMOJHEH C BO3MOXHOCTBbIO OOMEHAa TAaHHBIMU C
moxayiem 13 cBs3u mo 0eCrpOBOAHOMY KaHaIy.

B HekoTOpBIX ciiyuasix, JaHHbIE COOOIIEHHUsT MeXay MoayyeMm 13 cBsi3u u
moaynem 151 cBsi3u Ha Gur. 3 MOTYT BKJIIOUATh [0 MEHbIIEH Mepe OJHO U3
CIENYIOLIErO:

JaHHbIE HACTPOUKH U3 cUCTeMbI 10 k natuuky 15, HanpuMep, A HACTPOUKHU IO
MeHbLIeH Mepe OJHOro K03 puLureHTa yCuiaeHus naruuka 15; u/umm

celicMHUYecKHe JaHHbIe OT faTtunka 15 x cucreme 10, Hanpumep, B Xoxe U/ WiH
NOCJIe CEICMUYECKON ChEMKHU.

MO>HO MpeacTaBUTh ce0e u Apyrue AaHHbIE.

CeiicMuueckasi SHEPTHUSI MOKET T€HEPHUPOBATHCA UCTOYHUKOM (Harpumep,
NepeBUKHON CeCMUYECKOl cTaHUMeH W/ WU B3PBIBHBIMU 3apsiaMu),

IPUCIOCOOIICHHBIM JJISl IEPEMEIeHHs B Ipeenax 00JacTu ChbeMKH.
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ITEPBOHAYAJIbBHAA ®OPMVJIA U30BPETEHUA

1. Criocob pa3BepThIBaHUS B 00JIACTH CHEMKHU COBOKYNMHOCTU N CeHCMUUYECKUX
JATYUKOB C 33/IaHHBIM AUHAMHYECKUM JHAINa30HOM, KaXXIbli U3 KOTOPBIX
NpUCIOCOOJICH Il U3MEPEHHS CEHCMUYECKOM YHEPTHH C IO MEHbIIEil Mepe OTHUM
K03} PHUIIMEeHTOM yCHIIeHHs], TPU OCYINECTBJIEHUH KOTOPOTO:

MOJIY4alOT COBOKYMHOCTh M KO3 QUIIMEHTOB yCHIEHUSI, U3 KOTOPBIX MOXKET
OBITh BBIOPAH IO MEHbLIEH Mepe OOUH KO3 (PPHUIUEHT yCUeHHus,;

HAaCTPAaMBAKOT COBOKYMHOCTh N CEHCMHUYECKUX NATUUKOB TaK, YTOOBI AJIsI
Ka)X0ro K03¢pPpuuHeHTa YCUIEHUS U3 MOJYYEHHOW COBOKYNMHOCTH M K03 HUIIHEeHTOB
yCHJIeHHSs, IO MeHbInel Mmepe N/M celiCMHYeCKUX TATYMKOB OBLIM MPUCTIOCOOIEHBI
IJIsl U3MEPEeHUs] CECMUYECKON HEPTUHU C 1O MEHbIIENH Mepe ONHUM
COOTBETCTBYIOIIUM KO3()PULHEHTOM YCUIEHHS; U

pa3MenanT COBOKYMHOCTh N HACTPOEHHBIX CEHCMHYECKUX AATYUKOB IO

00JIaCTU CHEMKHU.

2. Cnocob mo m. 1, B KOTOPOM IpHU HACTPOIKe COBOKYMHOCTH N CEHCMUYECKUX
OATYUKOB JUISI KAXKAOTO JaHHOTO KO3 punmenTa yCuieHus u3 nojy4yeHHon
COBOKYMHOCTH M K03(p(PHUIIMEHTOB YCUJIEHUs] HACTPANUBAIOT IO MeHbIIeH mepe N/M
CEeHCMHMYECKHUX NATYUKOB, COOTBETCTBYIOIIUX CEMEHCTBY, Tak, 4ToOb N/M
CEHCMHMYECKHUX TATYUKOB 3TOTO CeMeNCTBa ObLIN MPUCTIOCOOIEHBI Al U3MEPEHUS
CeHCMHMYECKON HHEePrUuU C JaHHBIM KO3 QHUIIMEHTOM YCHIIEHHS B 3aJaHHOM

NUHAMHYECKOM Aauara3zoHe D.

3. Cnioco0 mo 1. 2, B KOTOPOM MpH pa3MeleHUH COBOKYMHOCTH N CeHCMUYECKHUX
JAaTYUKOB PAa3MEIIAI0T COBOKYMHOCTh N HACTPOCHHBIX CEHCMUYECKUX JaTUMKOB TaK,
yTOOBI Kakoe ceMeiicTBo n3 N/M ceficMHYeCKUX AaTUYUKOB OBLIO pacupeneaeHo

PaBHOMEPHO MO 00JaCTH CHEMKH.

4. Criocob mo 1. 2, B KOTOPOM IpU pa3MemeHUn COBOKYIMHOCTH N CeHCMUYECKUX
JAaTYUKOB Pa3MEIIAI0T COBOKYMHOCTh N HACTPOCHHBIX CEHCMUYECKUX JaTUUKOB TaK,
9TOOBI CeiCMUUECKHEe JATUNKH KaXKJIOTO ceMelcTBa ObUIN pacrpeaesieHbl paBHOMEPHO

o 00JIaCTU CHEMKMU.
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5. Crnoco® mo m. 1, B KOTOPOM KaKIbll CEHCMUYECKUH TaTYUK MPUCTIOCOOIEH
111 U3MEPEHUs CEHCMUYECKON 3HEPTUH C UCIIOJB30BAHUEM COBOKYITHOCTH P
K03(pPUIMEHTOB yCUIIeHUsI ONHOBpeMeHHO, rae 0<p<M, B IMHAMHYECKOM JHUaNa30He
D, a HacTpoiika coBOKyNmHOCTH N CEHCMHUUYECKHUX NaTYUKOB BKJIIOYAET HACTPOUKY
CeHCMUYECKUX NaTYUKOB TaK, YTO:

CeMCMUYECKHE NaTYUKU MPUCTOCOOEHBI NSl U3MEPEeHUs CeHCMUYECKON SHEPTHHU
C UCMOJIb30BAHHEM COBOKYIHOCTHU P KO3 PULHEHTOB YCUICHHS, BBIOPAHHBIX U3
MOJIYy4eHHOH COBOKYMHOCTH M K03 (pPULIEHTOB YCUTICHUS, U

IUTISL KQXKAOTO TaHHOTO KO3 (UIIMEeHTa YCHIIEHUS U3 TOJYYeHHONW COBOKYITHOCTH
M ko3¢ punureHTOB ycuieHus, no MeHblned Mmepe N/M celiCMHUYECKUX TaTYUKOB
NPUCIIOCOOICHBI ISl U3MEPEHUsI CEHCMUYECKON SHEPTUHU C IO MEHbLIEH Mepe OJHUM

COOTBETCTBYIOIIUM KO3 (PPULHEHTOM YCUTEHHUS.

6. Cmoco6 no 1. 5, B koTopoMm p=M.

7. Cnoco6 no . 5 uim 6, B KOTOPOM IPH pa3MeLIeHNH COBOKYMHOCTH N
CEeHCMHUUYECKUX AATYUKOB PA3MEIIA0T COBOKYMHOCTh N HACTPOEHHBIX CEHCMUUYECKUX

IATYUKOB PABHOMEPHO MO 00JaCTH CHEMKH.

8. Cnoco6 mo mobdomy u3 m.m. 1-7, B KOTOPOM MpPH MOJYYEHUH COBOKYNHOCTH M
KO3} (PHUIIMEHTOB YCHIICHHUS ONPEeAesSIOT COBOKYNIHOCTh M K03 QHIIMEHTOB yCUIICHHUS
TaK, 4TOOBI celicMuueckasi 3HepTust OblIa 3aperuCTPUPOBAHA COBOKYITHOCThIO N
CEMCMUYECKHX aTYMKOB, a OObEeIMHEHHAs 3aPEeTrUCTPUPOBAHHAS CEHCMUYECKast
SHEPTHUs ¢ UCMOJb30BaHNEM M K03QPHUIIMEHTOB ycHIeHUs Oblia OTIIMYMMA OT IIyMa U

OAJHOBPEMEHHO HE NOABEPIKECHA OTPAHUYCHUIO.

9. Cnocob no nmrobomy u3 m.m. 1-8, B KOTOPOM celicMHuUecKast SHEPTHs
reHepHUPYeTCsl HCTOYHUKOM, MPUCIOCOONCHHBIM JIsl MepeMeLIeHus B mpeaesax

00JIaCTU CHEMKU.

10. Coco® no nrobdomy u3 m.o. 1-9, B KOTOPOM KaKABIH CEHCMUYECKHI DaTUYNUK
IPUCIIOCOOJICH ISl U3MEPEHUsI CEHCMUYECKON SHEPTHH C 10 MEHbIIEeH Mepe OTHUM
KO3(pPUIMEHTOM YCUIICHHS U B OJHOM AMHAMHYECKOM JIMaNa30He, BBIOPAHHBIX U3 IO

MeHbIel Mepe ABYX KO3()(PULMEHTOB YCUIIEGHHS, TAKUX KaK MEHbIIUI KO3PPHUIIUEHT
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ycuneHus u 6onpmui K03 PULUHEHT yCUIIEHUS, TPUYEM BCE NATUYUKU HACTPOEHBI IS

pa6OTbI B OJHOM H TOM XK€ NUHAMHUYCCKOM JHAaIla30HE D.

11. Cnocob o0paboTku ceiCMUUECKUX AAHHBIX, B KOTOPOM:

MOJIyHaIOT CeiCMUYECKUe NaHHbIe I Ka)XKI0ro CeICMUYECKOro NaTyuKa U3
COBOKYNMHOCTH N CEHCMHYECKHX JAaTUYUKOB, PAa3BEPHYTHIX B 00JIACTU CHEMKH, U
KQKJIbI CEHCMUYECKUN JATUHUK MPHUCTOCOOJEH I U3MEPEHUS] CeHCMUYeCKOM
SHEPTUH C UCTIOJIb30BAHUEM IO MEHbIIEH Mepe OTHOTO KO3 PUIIMEeHTa YCUIICHUS,
BBIOPAHHOTO U3 COBOKYMHOCTH M K03 (pPUIIMEHTOB yCUIICHUS, U B TUHAMHUYECKOM
nuamnasoHe D,

NpUYeM JUISE KaXKI0TO TaHHOTO KO3 (G dHUIIMeHTa YCUIICHUS U3 TIOJIy4e HHOM
COBOKYMHOCTU M k03pPuLHEeHTOB yCuieHus no MeHbe Mepe N/M celicMUUeCKuX
OATYUKOB MPHUCIIOCOOICHBI I U3MEPEHHS CEHCMUYECKON SHEPTHH C IO MEHbIIEH
Mepe OJJHUM COOTBETCTBYIOIHUM KO3(PQHUIIUEHTOM YCHIECHUS, U

00BENIMHAIOT CEHCMUYECKHE TaHHbIE, TIOJIYYEHHbIE OT COBOKYMHOCTH N

CEeMCMUYECKUX TaTUYUKOB.

12. Cnoco6 no n. 11, B koTopoM oObennHeHne GopMHUpyeT 0OBEIUHEHHbIE
celicMuuecKkue faHHble Sc ¢ Oojee MUPOKUM JTUHAMHUYECKUM UAaNa30HOM, YeM

IUHAMHUYECKUi nuamna3oH D.

13. Cnocob mo . 11 unu 12, B KOTOpOM Mpu 0ObEAUHEHUH JOMOJHUTEIBHO

OTMPENENSIIOT MO MEHbINEeH Mepe OIHY 30HY BBICOKON MHTEHCHUBHOCTH W/HUJIU IO
MeHbIIell Mepe OJHY 30Hy MajiOil HHTEHCHUBHOCTU B OObEIUHEHHBIX CEeHCMUYECKUX
NaHHBIX, U

KOPPEKTUPYIOT O0ObeIUHEHHbIE CeICMUYeCKIe TaHHbIE B ONPENIeIEHHON 30He
BBICOKOW MHTEHCUBHOCTHU W/UJIM 30HE MaJIOW MHTEHCHUBHOCTH, IPUMEHSISI IO MEHbIIEH

Mepe OJUH COOTBETCTBYIOLINN MOMPABOYHBIA KO3()PUINEHT YCUTEHHUS.

14. Cnoco®6 no nrodomy u3 m.m. 11-13, B KoTOpOM npu 00 BEIUHEHUH
AOMOJIHUTCIBbHO UHTECPIOIUPYOT MOJTYUCHHBIC celicMudeckne JaHHBIC NI
NOJNy4d€HUsA, OJId KaKA0TO0 CcelfiCMHUYECKOT O JaTdHKa, 110 MEHBbIIeH MEpE€ OAHUX
CEMCMUYECKHX JaHHBIX JJIS KaXA0ro Koddpuinuenra yCuieHuss U3 COBOKYIMHOCTH M

KO3 (pPUIMEHTOB yCUIIEHUS.
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15. Cnoco® no n. 14, B KOTOPOM NPHU UHTEPIOJUPOBAHUH BBIMOJHSIOT MO
MEHBIIEH Mepe OAHO U3 CIEAYIOLIEro:
B3BEIIEHHOE UHTEPIIOJUPOBAHUE;, U/ UIU

5 HNCIIOJIb30OBAHUE aAJITOPUTMA BBIACJICHUSA KOHTYPOB.

16. Crioco0 no nrbomy u3 m.m. 11-15, B KOTOpOM COBOKYITHOCTb N
CEMCMUYECKHX JaTYMKOB Pa3MEINalT B COOTBETCTBUU CO CIIOCOOOM MO JII0OOMY U3
. 1-10.
10
17. Cniocob no mrobomy u3 .. 11-16, B KOTOPOM JOMOJHUTEIHHO:
pa3MeIanT COBOKYMHOCTh N CeHCMUYECKUX JaTYNKOB B 00JIACTH ChEMKU, U/ WU
TeHEePUPYIOT CEHCMUYECKYIO SHEePTHIO B 00JIACTH CHEMKU; U/UU
U3MEPSIIOT CEHCMUYECKYIO SHEPTHIO TOCPEACTBOM Pa3MEeIleHHOW COBOKYITHOCTH

15 N celicMUUeCKHUX OATYUKOB B O0JIACTH CHEMKHU.

18. YcTpoicTBO, BKAKYAKLIEE NPOLECCOP U MaMATh, COAEPKALTYIO KOMAHABIL,
KOTOpBIE, IPU UCIIOJHEHUH UX MPOLECCOPOM, MO3BOJISIOT NPOLECCOPY OCYLIECTBIATh
crocob mo abomy u3 m.m. 1-17.
20
19. KomneroTepHas nporpamMma Uiand KOMOBKOTEPHBINH NIPOrpaMMHBIA IPOAYKT,
coaep Kaluii KOMaHbl, KOTOPbIE, MPH BBIMOJHEHUH UX MPOLECCOPOM, 00ECTIeYHBAIOT
OCYUIECTBJIEHUE MPOLECCOPOM crocoda mo mobomy u3 m.m. 1-17, unu coznanue

ycTpoiicTBa no m. 18.
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