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I[TPOEKTUPOBAHHUE HU3KOYACTOTHOM CEMCMUUYECKOU CBEMKHA

Q0nacTh TEXHUKHU

Hacrosimas 3asiBka npeTeHAyeT Ha NPUOPUTET NPEABAPUTENIbHON NATEHTHOU
3asBku CIIA Ne 62/826251, noganuoii B mareHTHOE BenoMmcTBo CIIIA 29 mapra
2019 r. mox Ha3zBaHueM "lIpoexkTupoBaHUE HU3KOYACTOTHOM CEMICMUYECKON CheMKHU",
pPacKpbITHE KOTOPOU MOJHOCTHIO BKJIOUEHO B HACTOSILIYIO 3aBKY IMOCPEACTBOM
CCBUIKH.

Hacrosmee n3o0peTeHne OTHOCUTCS B L[EJIOM K MOJAEIHPOBAHUIO CelicCMUYeCKOil
CBEMKH U, B YACTHOCTH, METOJIaM CEHCMUYECKOr0 MOAEIUPOBAHUS AJIS
HCIOJIb30BaHUS B IPOEKTUPOBAHUHU CEHCMUYECKON ChEMKHU C OJHOBPEMEHHBIM
UCIIOJIb30BAHUEM IOJYYEHHs JAHHBIX 00 HCTOYHUKE UJIU 0€3 3TOro.

YpoBeHb TEXHUKU

Hacrosmuii BBOAHBIA pa3fesa 3HAKOMUT YUTATENS C PA3JIUYHBIMU aCIEKTaMHU
YPOBHSI TEXHUKH, KOTOPBIE MOTYT OBITh CBSI3aHBI C Pa3HBIMH OCOOEHHOCTSIMH
HACTOSIIIEro PaCKpPBITHS, ONMMCAHHBIMU U/UJHN 3asBJIEHHBIMU Jlajiee. DTO PACCMOTPEHHUE
IOJDKHO CHaOUTh YHUTATENs CBEIEHUAMH O0LIero XxapakTepa 1o BONpocy, 4To Oyaer
crocoOCTBOBATH JIyULIEMY MOHUMAHHIO PA3JIMYHBIX OCOOEHHOCTEH PACKPBITHS.
CoOTBETCTBEHHO, UMEHHO TaK U CJeyeT BOCIPUHUMATh MPUBOJUMbIE JaHHbIE, a HE
KaK ONHUCAHHNE YPOBHs TEXHUKHU.

CeiicMuueckasi Chb€MKa BKJIIOYAET T€HEPUPOBAHUE H300PaKEHUS HITH KapThl
MOANOBEPXHOCTHON 30HBI 3€MJIH, C UCIIOJb30BAHUEM HAIPaBIEHHONW BHU3 B I'PYHT
aKyCTUUYECKOW SHEPIruu U perucTpanueil OTpaXeHHOW aKyCTUY eCKOW SHEPTUH,
BO3BpallAIOLIENCs OT re0JIOTHYECKHUX CIIOEB B MOANOBEPXHOCTHON 30He. B mpouecce
celiCMUYeCKON CheMKHU, HCTOUHUK SHEPIUU NTOMEIIAeTCs B Pa3JIMYHBIX MECTax Ha
obyacTu uiH HaJ O00JACThI0 MOBEPXHOCTH 3€MJIH, B KOTOPOH MOTYT HAXOAUTHCS
3aJIeKH yriaesoaopoaos. Ilpu kaxxnoi akTUBU3aLMKU UCTOYHUKA, OH T€HEPUPYyeT
CEHCMUYECKHH CUTHAJ (HalpUMep, aKyCTHYECKYIO BOJIHY), PACIIPOCTPAHSIOIUIICS
BHH3 4Yepe3 TOoJINY 3eMJIH, OTpakaeTcsl U, IPpU €ro BO3BPALIEHUHU, PETUCTPUPYETCS C
UCIIOJIb30BAHUEM OJHOTO MU 0OJiee MPUEMHHUKOB, PACIIONOKEHHBIX Ha

NOANOBEPXHOCTHON 30HE 3€MJIHU, WIN HajJ Hell. 3aperucTpUpOBaHHbIE IPUEMHUKAMHU
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CeiCMUYECKHE TaHHbIE MOTYT OBITh UCIOJIB30BAHBI U1 IOCTPOEHUS U300 paKeHUs
WIH PO HIISt COOTBETCTBYIOLIEH MOAMOBEPXHOCTHON 30HBI.

B npoexrax celicMUUYEeCKOW ChEMKH 3a7al0T MECTA PACIOJNOKEHUs HCTOYHUKOB
SHEPTUHU U MPUEMHHUKOB (Tak)XKe Ha3bIBAIOT reoMeTpueil cucrembl HabmoaeHus). [pu
pa3paboTke NPOEKTOB ChEMKU CTABUTCS 3a/aua B IPOLECCe NPOBEAEHUs
celicMOpa3BeNOYHBIX pabOT 00ecneynTh aIeKBaTHOE OCBEIeHUE UCCIeNyEeMbIX Lesel
1151 OTOOparK€HUS MIIH COCTABJICHHS KapThl MOAMOBEPXHOCTHOM 30HBI. JJ1s1 3TOr0
MOKET MoTpeboBaThCs pa3paboTKa MPOEKTOB CEHCMHYECKON ChEMKH, MOBBIMIA ITUX
Ka4eCTBO MOJIy4aeMbIX HU300pakeHUH WU KapT MOAMNOBEPXHOCTHOM 30HBI, C TEM,
4TOOBI MOBBICUTH 3PP EKTUBHOCTH NMPOBEACHHS PabOT MO U3BJIEYEHHUIO YIIE€BOIOPOIOB
U3 MOJMNOBEPXHOCTHON 30HBI 3€MJIH.

Cy1iuHoCTh U300peTeHust

Hwke npuBoAUTCSA KPAaTKOE M3JIOKEHNE HEKOTOPBIX BAPHAHTOB OCYIIECTBIEHUS
B COOTBETCTBHH C HACTOSAIUM packpbiTeM. CleayeT MOHNMAaTh, YTO NMPEICTABICHHbIE
0COOEHHOCTH MO3BOJISIOT JATh YUTATEIIO KPATKYIO XapaKTEPUCTHKY HEKOTOP bIX
BAPUAHTOB OCYINECTBJIEHUS, HE MMPETEHAYS IPU 3TOM Ha OrpaHUYEeHHE 00JaCTH
NPUTA3aHUN HACTOSAIIETO pacKpbITUs. HampoTus, HacTosIee pacKpbITUE MOXKET
OXBaTHIBATh IUPOKUN KPYT OCOOEHHOCTEN N300peTeHus, KOTOpbIe MOTYT U He OBbITh
NpEeACTaBIEHBI HUXE.

CeiicMuyeckasi CbeMKa, HCIOIb3YIOMasi UCTOYHUKH U MPUEMHHKH, MOXKET OBbITh
NpUMEHEHa, HallpuMep, IJIsl FTeHEPUPOBAHUS CEHCMUYECKNX U300 pakeHU niu
ckopocTHBIX Monenei. CelicMuueckne U300 paKeHus MOTYT ObITh UCIOJb30BaHBI,
HampuMep, B OOHAPYIKEHUH 3aJieKel yriieBoaopoaoB (Hanpumep, obacreil B
MOANOBEPXHOCTHOM 30HE, COMEPIKALIUX YIJIEeBOAOPOIbI) U/ UIU OCIOKHEHUN B
npouecce OypeHus MOANOBEPXHOCTHON 30HBI. CelicMuueckue n300pakeHus: OObBIYHO
MOJIYYalOT, HCIOJB3Ys BbIpadaThIBa€Mble HCTOYHUKOM CeHCMUYecKHe KoyebaHus,
OTpakeHHBbIE OT 00JIacTe! B MOAMOBEPXHOCTHON 30HE U MPUHSATHIE OJHUM UIH OoJee
npuemHukamMu. Co3gaBaeMble ceiCMUYECKHNE N300pakeHUs B 3HAUUTEIbHON Mepe
3aBHCAT OT PACIIOJOXKEHHSI HCTOYHUKOB U IPUEMHHUKOB, TaK HA3bIBAEMOW r€OMETPHH
CUCTEMbI HaOJIFOIeHUsI IPOeKTa celicMuueckoi creMku. [Ipu paspadorke mpoekra
CEHCMUYECKONH CHEMKH ISl ONIPEAENIeHHS TeOMETPUN CUCTEMBI HAOIIOIEHUSI MOXKET
OBITH HCTIONB30BaH MeTO MPod u omnbok. OTHAKO UCMONB30OBAHUE CEHCMUYECKON
CBEMKH JUJIsI OTBICKAHHUS MOAXOASIIIENH TeOMETPUU CUCTEMBI HAOMIOIE€HUSI METOJIOM

npob u omubOK HE ONPaBAAHHO M3-3a Ype3MepHON noporoBusHsl. [loaTomy s
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OLIEHKH BO3MOJKHBIX T€OMETPUN CUCTEMBbI HAOMIOAEHUS C TOYKH 3PEHUS MONYyUECHUS
HanOoJee KeJaTeNbHBIX PEe3yJIbTATOB CbEMKH MOTYT OBITh HCIOJIb30BaHBI
MaTeMaTUYeCKHUe MOJENIH U aHAJIU3.

Kpowme Toro, cymectByer psia GU3UUECKUX CBOMCTB TOJIIH IMOPOJ,
NpPeACTABIAIOINX HHTEpeC I reopu3nkoB. OOHUM U3 TaKUX (PU3NYECKUX CBOHCTB
SIBJIIETCSI CKOPOCTh, KOTOpAasi 4aCTO UCCIENYETCs C MOMOLIbI0 "CKOPOCTHOM Monenu".
CKOpOCTHOM MOJENBIO SIBJIsIETCs (hOopMa MPenCTaBIeHHUS MOATOBEPXHOCTHOM
reoJIOTHYeCKOi popMauu, KOTopast MOKET ObITh MCIIOJb30BaHA IS aHAJU3a
CeMCMUYECKHX NaHHbIX. 15 mpeoOpa3oBaHUs CEHCMUYECKUX TaHHBIX B
"celicMuueckoe nzobpaxkeHue", reoPU3NKN UCMOIB3YIOT aHAINU3 MOAIOBEPXHOCTHBIX
ckopocTteil. Takoe BbIUMCIEHHE CKOPOCTHONH MOJENH Takxke TpedyeT OONbIINX
BBIYMCIUTEIBHBIX 3aTPAT, a €ro TOYHOCTh M pa3pelIaro as CrnocoOHOCTh MPSMO
BIUSIOT HA KAYECTBO CEHCMHYECKOTO H300paKeHHS.

OnuH U3 METONOB, UCIOJIb3YEMbIH PH MPOEKTUPOBAHUH CHEMKH (HApUMep,
IUPOKOA3ZUMYTAJTbHON CHEMKH ¢ OYKCUPYEMOU KOCOW UM Y3JI0BOW CHEMKH MOPCKOTO
IHa), BKJIFOYAET MOJAEIUPOBAHNE CEHCMUYECKONH CHEMKH JJIsl TAPAHTUHU TOTO, YTO B
npeazaraeMoil reoMeTpuu CbeMKH OyneT o0ecrnedeHa nmoacBeTKa UCCIEeNyEeMBbIX Leei,
IOCTATO4YHAs JJIs MOCTpOeHUs n3obpaxeHus. IlogcBeTky uccaenyeMseix nejaeil oObIYHO
COOTHOCSAT C OTPA’KEHUEM 3TUMH LieNsIMU celicMuueckoi sHepruu. OgHako B o0nacTsax
CO CJIOKHBIMU NEPEKPBIBAIOLIUMHU MOPOAAMH, TPYAHOCTH MOJYy4E€HUsI AOCTATOYHO
Xopourero n300pakeHuss MOI'yT BOSHUKATh U3-32 HECOBEPIIEHCTBA CKOPOCTHOM
MOJIEeJIH, HCIIOJIB3YEMOH JIJIs TOCTPOEHUs N300pakeHus1, a He N3-3a HeJIOCTATKOB
noaceetku. Takum oOpa3om, naxe eciu 00J1acTh UCKOMOTO 00bEKTAa UMEET
DOCTATOYHYIO MOACBETKY, H300pakeHne OyAeT MIOXHUM, €CJIH CKOPOCTHAsI MOJAEJb He
obecneunBaeT nojyueHus xopourero nzobpaxenus. COOTBETCTBEHHO, OMUCHIBAEMbIE
371€Chb METOJIbl U CUCTEMBbI BBHIMOJIHAKT MOJEIUPOBAHUE CbEMKHU AJISl MPOEKTUPOBAHUS
CEHCMHUYECKON ChbEMKH, B KOTOPOU yCOBEPIIEHCTBOBAHO MOCTPOEHHUE CKOPOCTHBIX
Monenenl. Llenp cOCTOUT B ONpPEeAEIeHUN MECT PACHIOJOXKEHUsI IPUEMHUKOB U
UCTOYHHUKOB, HAMJIYYIIUM O0pa3oM pelarIuX 3a1a4y NOCTPOCHHs aIeKBATHOM
CKOPOCTHOMN MOJEJIH.

BapuaHTel OCYyLIECTBIIEHUSI METOAOB MOAEIUPOBAHUS CEHCMUYECKON CbEMKHU AJIS
NPOBENECHUS CEHCMUYECKUX padoT BKIOYAKOT cienywoimue mard. OQuH mar BKI0YaeT
BBIOOP HECKOJBKUX KOMOMHAIUM (HAOOPOB) MECT PacCIONOXKEHHUs] UICTOYHUKOB U

NPUEMHHUKOB IO pailOHY CBEMKHU. [[pyrou wmar BKIHOYAE€T MOAEIUPOBAHUE
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CECMUYECKOro OTBETA HAa HU3KUX YACTOTAaX MOCPEICTBOM PEINpPE3eHTATUBHON
CKOPOCTHOI MOZAENH AJsl BCeX 3TUX UCTOUYHHMKOB U MPUEMHUKOB. [lpyroii mar
BKJIFOYAET BBIIOJHEHNE MUT'PALIMU MOJEIUPOBAHHOTO CHHTE3UPOBAHHOTO
CEeHCMHMYECKOro OTKJIMKA C UCMOJIb30BaHUEM OOpaTHONW MHUTPALIMK BO BPEMEHHOM
obnmactu (RTM — oT aHru. reverse time migration) 1Js nepeMeLeHus SHePTHH
IPEJIOMJIEHHON W/WJN HBIPSIOIEH BOJHBI B MOJIENIb IOAIIOBEPXHOCTHOM 30HbI. Kax
Oonee mOAPOOHO OMUCAHO HUXKE, IHEPTHS HBIPSIOLIEH BOJHBI COOTBETCTBYET
CEHUCMUYECKON SHEPTUH, NPEJOMIECHHON B MOANOBEPXHOCTHON 30HE U CO3/1aBA€MOH
uctounrkamu. Ele onuH mar BKJIOYAET U3BJICYEHUE CEHCMUYECKUX aMILTUTY] BIOJb
NPOAYKTHBHBIX TOPU3OHTOB/MTOBEPXHOCTEH 1[€JIEBOrO MJIACTa HJIM 30H C OCJIOKHEHHBIM
omnpeneIeHHEM CKOPOCTH, a APYTOH MIar BKIOYAET BBIYUCIEHNUE BKIAJOB MECT
PacCIONIOKEHHS OTAENbHBIX MPUEMHUKA U UCTOYHHKA B I1eJIeBOH obnacTu(-s1x) u
NOJIy4eHHEe OKOHYATEIbHOTO MPOAYKTA B BUE KAPT IJIsi OTOOpaKeHHs
UCTOYHHKOB/TIPUEMHHKOB, BHOCSIIUX BKJIAJ B HBIPSIOIIHE BOJHBI, IPOXOAsLINE Yepe3
5THU 30HBIL

KpaTkoe onucanue ueprexen

Paznuunabie 0COOEHHOCTH HACTOSILIEr0 PACKPBITHS OyAYT Jydlle MOHATHBI IPH
O3HaKOMJIEHUHU C IPUBEAEHHBIM Aajiee MOoAPOOHBIM ONMMCAHUEM U CChIJIKAMU Ha
4epTeXk U, HA KOTOPBIX:

Ha ¢ur. 1 mpeacTaBieHa cxeMa IMOCIeJOBATEIbHOCTH PA3JINYHBIX IIPOLECCOB,
KOTOpPBI€ MOTYT OBITH BBIIIOJIHEHBI HA OCHOBE aHAJIN3a CEHICMUYECKUX AaHHBIX,
MOJy4YEHHBIX CUCTEMON CEHCMHYECKON ChbEMKH, B COOTBETCTBUM C MPEACTABICHHBIMHU
BAPUAHTAMH OCYLIECTBJICHUS,

Ha (ur. 2 WITIOCTPUPYETCSI CUCTEMa MOPCKOH ChbeMKH B MOPCKHX YCJIOBUSIX;

Ha (Gur. 3 WITIOCTPUPYETCS CUCTEMa Ha3€MHON CheMKH B HA3€MHBIX yCIOBUSX;

Ha ¢ur. 4 npencraBieHa BbIYUCIUTEIbHAS CUCTEMA, KOTOPAsi MOXKET BBIIOIHATH
ONMCAaHHBIE 3/1€Ch ONEPAlMi HA OCHOBE JAHHBIX, IOJYUYEHHBIX CUCTEMON MOPCKOH
ChEMKU, MOKA3aHHON Ha (QUT. 2, U/ MU CUCTEMON Ha3eMHOUW ChbeMKHU, TOKa3aHHOH Ha
¢ur. 3;

Ha ¢ur. 5 mpencraBieHa MOCIeA0BATENbHOCTD onepanuii o0padoTku,
BBIMTOJIHSIEMBIX C HCTIOJIb30BAHHEM BBIYMCIUTEIbHON CUCTEMBI Ha (ur. 4;

Ha ¢ur. 6 mokaszaH MpuUMep MyTH PACIPOCTPAHEHUS BOJH, UCXOIAIMHUX OT
UCTOYHUKOB CUCTEMBI MOPCKOH CbEMKH, NPEACTaBIEHHON Ha QUTr. 2, U/UIN CUCTEMBI

Ha3eMHOH ChEeMKHM, TOKa3aHHOW Ha ¢ur. 3;
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Ha (ur. 7 mokazaHa MUTPALHs HBIPSAIOUINX BOJH MEXIy UCTOUHUKAMHU H
NPUEMHUKAMU CUCTEMbI MOPCKOH ChEMKH, NPEACTaBICHHON Ha GuUr. 2; u

Ha ¢ur. 8 mokaszaHbl KapThl BKJIaJa UCTOYHUKA U IPUEMHHUKA, CO3/1aHHbIE
NOCJIeIOBATEIbHBIMU ONepausiMu 00paboTKH, MpeacTaBIeHHbBIMU HA QUr. S.

HonpobHoe onucaHue OCYINECTBICHUS M300peTeHus

IIpu BBENEHUU 3JIEMEHTOB Pa3JUYHBIX BAPUAHTOB OCYILECTBJIECHUS HACTOSAILErO
PaCKpBITHS, UCIIOJIb30BAHNE HEOTIPEIeIEHHBIX apTUKJIEH €TUHCTBEHHOTO U
MHOKECTBEHHOI'O YHCJIa, ONPEAEJIEHHOTO apTUKJIS U IIpUJiaraTebHOro "yrnomMsHyThIin"
NOKA3bIBAET, UTO UMEETCSI OJNMH UJIU 00Jiee 3TUX 3JIEMEHTOB. TepMUHBI
"comepxawmuit", "Briarovaromuil” ¥ "uMermui" npeanosaralT BKIOYEHHOCTD U
O03HAYalT, YTO MOTYT CYLI€CTBOBATb AOMOJHUTENbHbIE 3JIEMEHTHI, OTJINYAIOLIUECS OT
nepeyncieHHbx. Huke OyneT npuBeneHo onmucaHne OJHOrO UK 00Jiee KOHKPETHBIX
BapUAHTOB OCYLIECTBJIEHUs] ONMMCAHHBIX 371€Ch BApUAHTOB OcyllecTBiIeHus. [lns
KPaTKOT'0 ONMUCAHMS 3TUX BAPUAHTOB OCYINECTBIEHHUS, BCE NPU3HAKU KOHKPETHOMN
peanu3alyy B PACKPBITHH NMPUBOAUTHCS He OynyT. Cienyer uMeTh B BUAY, YTO IIPHU
pazpaboTrke 1r000T0 MOOOOHOTO pPeaibHOrO UCIIOJHEHUSI, KaK 3TO MPOUCXOAUT B
T000M MHXEHEPHOM UM KOHCTPYKTOPCKOM MPOEKTE, AJISI PEIICHUs KOHKPETHBIX
3a7a4 pa3pabOTKU JOJKHBI IPUHUMATHCS MHOTOYHMCJIEHHBIE PEIIeHUs], KaCao IHeCs
TAHHOW KOHKPETHOH pa3paboTKH, HapuMep, COBMECTUMOCTD C CUCTEMHBIMH HIIH
KOMMEPUYECKUMU OTPAHUYEHUSIMH, KOTOPbI€ MOTYT MEHSATHCS OT OJHOTO MCIOJHEHUs K
apyromy. bosnee Toro, cienyer moHMMaTh, YTO MOAOOHBIE ONBITHO-KOHCTPYKTOPCKHE
pa3pabOTKH MOTYT OBbITH CJIOKHBIMH U IPOJOJKUTEIbHBIMHU, HO IIPU 3TOM OyAyT
NpeACTaBIsATh COOON CTaHAAPTHBIN HAOOp MPOLECCOB KOHCTPYHUPOBAHHS,
U3TOTOBJIEHUS, MACCOBOTO MPOU3BOJICTBA, OCYIIECTBIISIEMbIX CIIEI[UAaTNUCTaMH,
O3HAKOMMBIIMMUCS C HACTOSAIIUM PACKPBITHEM.

ITocTpoeHune celicMu4ecKoro n300pakeHus B 3HAUUTEIbHON CTEEHU
OmpeneNnsieTcss MeCTaMU PacloJIOKEHHUsI NICTOUHUKOB U MIPUEMHUKOB, TaK Ha3bIBaeMOI
reoMeTpueil CuCTeMbl HAOMIOACHUS, B IPOCKTHPYEMOM CEHCMHUUYECKONH ChEMKE, a
TaKX€ MOJEJIIMH CBOMCTB NOANOBEPXHOCTHONU 30HBI, HAIPUMEP CKOPOCTHOU
Mozaenplo. Beibop reomeTpun cuctemMbl HaOMOAEHUS TPOEKTA CEHCMUYECKOH CheMKH
MOXET CIIOCOOCTBOBATH MOCTPOCHHUIO CKOPOCTHON Monenu. COOTBETCTBEHHO,
OTMCaHHbIE HUXKE CIIOCOOBI U CUCTEMBI 00ECIIEUNBAIOT ONpPEIeIeHHE T€OMETPUHN
CHUCTEMbI HaOJIFOIEHUsSI B IPOCKTE CEHCMUUYECKON CheMKH, o0ecreunBaromei

NNOCTpPOCHUC CKOpOCTHOﬁ MOACIU, KOTOpasi MOXKET OBITh npuMeHumMma, B 4aCTHOCTH, B
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CIy4asix, KOrjla OrpaHUYHUBAIOINUM (PAKTOPOM B CEHCMUYECKOM OTOOpakeHUHU
SABJIAETCS TOUHOCTh CKOPOCTHON MOJEIH.

Cpa3y cienyer 3aMeTUTh, 4YTO CeHCMUUYECKUE TaHHBIE MOTYT OBITh MOJYYEHBI C
UCIOJIb30BaAHUEM OOJIBLIOTO YHCJIA PA3HBIX CUCTEM U CIIOCOOOB CEHCMUYECKOM
CBEMKH, ABa U3 KOTOPBIX PACCMOTpPEHBI CO CChUIKOI Ha ¢ur. 2 u 3. BHe 3aBHCUMOCTH
OT UCIMOJIb30BAHHOTO MeToaa cOopa, Mocje TOro, Kak CeiCMUYeCKHe TaHHbIe
MOJY4YE€Hbl, BBIYUCIUTEIbHAS CUCTeMa MOXKET MPOBECTH aHAJINU3 3TUX NaHHBIX U
UCIIOJb30BAaTh PE3YJIbTAThI aHAIN3a CEHCMUYECKUX JaHHBIX (Harpumep,
CEeHCMOTPaMMBbl, KAPTy FeOJOrHYECKOro MPOAYKTOBOIO TOPU30HTA) JJIsSI BBIMTOJTHEHUS
pa3IMYHBIX OTMepaluil B 00JaCTH pa3BeAKH YIJIEBOAOPOAOB U MPOU3BOACTBEHHON
chepe. Hanmpumep, Ha ¢ur. 1 mokaszana 6j10k-cxema crocoda 10, packpbiBaromas
pasIMYHBIE MPOLECCHI, KOTOPbIE MOTYT OBITh MPOBECHBI HA OCHOBE aHAJIN3a
MOJy4eHHBIX CeCMUYeCKUX NaHHbIX. XOTs onucanue cnocoda 10 mpuBoauTCS B
OTpeAeIEHHOM MOpPSAKE, OTMEYAeTCs, UTO OCyIlecTBiIeHne cnocodba 10 moxer
NPOBOAUTHCS B JIOOOM MOAXOMASIIEM TOPSIAKE.

Ha ¢wur. 1, B mare 12, Ha OCHOBe aHaAM3a CEMCMUYECKUX JAHHBIX MOTYT OBITh
OIpeieIeHbl MECTONOJIOXKEHHUsI U CBOMCTBA MECTOPOXKAEHUN YIiIeBOJOPOIOB B
NOANOBEPXHOCTHON 30HE 3eMJIM, aCCOLIMMPOBAHHbIE C COOTBETCTBYIOLIEN
CEeHCMHUUYECKON CheMKONW. B O4HOM BapuaHTe OCYIIECTBJECHUsI, CEHCMUYECKHUE JaHHBIE,
NOJIy4eHHbIE OHUM UJu OoJsiee criocobamu cOopa cefiCMUYECKUX AaHHBIX, MOTYT OBITh
NOJBEPTHYTHI AHAINU3Y AJISI HOCTPOCHHS KapThl HJIM MPOQUIIS, UILTIOCTPUPYIOIIETO
pasiu4YHbIe reoJorn4Yeckue GopMaunu B MOATIOBEPXHOCTHON 30HE.

Ha ocHOBe uaeHTH(HUIINPOBAHHBIX MECTOMOJOKEHIUH U CBOWCTB
MECTOPOKIECHUH yIIeBOIOPOAOB, B mare 14 MOryT OBITh UCCIIEIOBAHBI ONpPEAEICHHbBIE
MeCTa MJIU YacCTU MOJAMNOBEPXHOCTHOHN 30HBI. JpyruMu cioBaMH, OpraHu3aluu,
3aHUMarIHecs pa3BeIKON yrieBoJOpOI0B, MOTYT UCIOJb30BATh MECTONONIOXKEHUS
MECTOPOKAECHUH yIIIeBOIOPOAOB I BEIOOPA Ha TOBEPXHOCTH MOAMOBEPXHOCTHOM
30HBI YUaCTKOB 1Ji1 OypoBeIxX pador. [Ipu 3TOM opranusanuu, NpOBOISIIHE PA3BEAKY
yIJI€BOAOPOAOB, MOTYT MCIOJb30BaTh MECTOIOJOKEHUS U CBOIICTBA MECTOPOKACHUN
yIJI€BOAOPOAOB, U COOTBETCTBYIOUIUX MOKPBHIBAKOIIUX MOPOJ ISl ONpeAeeHUs TPACChI
OypeHus, mapamMeTpoB OypeHHs U T.A.

ITocne Toro, Kak pa3BeoYHOE 00OPYAOBaHHE OBUIO YCTAHOBJIEHO B Mpeaesax
MOJANOBEPXHOCTHOU 30HBI, HA Ware 16 yriueBogopoabl, XpaHALUIUECs] B MECTOPOXKAECHUU

yriaieBoaopoagoB, MOI'yT OBITH I[O6I:>ITI:;I Hepe3 CKBAXKUHBI CCTECTBCHHOTO
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(dboHTaHNPOBAaHUSA, CKBAXXUHBI C MEXAaHU3UPOBAHHON noObIyeli u T.1. Ha mare 18
n00BITBIE YTIIEBOAOPOIBI MOTYT TPAHCIIOPTUPOBATLCS Ha He(pTeneperoHHble 3aBOIBI,
CKJIaJICKO€ XO35HCTBO, MeCTa O0OpabOTKHU | T.I., TOCPEACTBOM TPAHCIIOPTHBIX CPENCTB,
TpyOonposonos u ap. Ha mare 20, 1oObIThIe yriaeBOgOPOIBI MOTYT OBITH
NOBEPTHYTH 00paboTKe MOCPEACTBOM PA3JIUYHBIX MIPOLIECCOB MepepadoTKu s
MOJY4€HHs Pa3HbIX NPOAYKTOB, HCIOJIb3YKIHUX YIJIEBOAOPOAHI.

OTMeuaeTcsi, 4TO MPOLECChI, PACCMOTPEHHbBIE CO CCBHUIKOM Ha criocod 10, moryt
BKJIFOYATH JPYTHe MOIXOMSAIUE MTPOLECChl, KOTOPbIE MOTYT OBITh OCHOBAHBI Ha
PACIOJIOKEHUU U CBOWCTBAX MECTOPOXKIAECHUN YriIeBOAOPOAOB, ONPEAEIsIeMbIX
CEHCMUYECKUMHU JaHHBIMHU, COOpaHHBIMU MMOCPEACTBOM OAHOH MM OOJIbIIE
celicMuueckux ¢beMOK. COOTBETCTBEHHO, NOJIKHO OBITh MOHATHO, YTO CaAMHU 1O cebe
ONMCAaHHBIE BbIIIE NPOLECCHl HE MPEANOJAraloT CYIECTBOBAHUE UCUYEPIIBIBAKIIErO
NepPEeYHs MPOLECCOB, KOTOPbIE MOTYT OBITh BBIITOJHEHBI IOCJIE ONPEaeICHUS
PACIHOJIOKEHUN U CBOMCTB MECTOPOKIEHUH YII€BOAOPOAOB B NOANOBEPXHOCTHOU
30HE.

C yueToMm cka3zaHHOro, Ha ¢UTr. 2 mpeacTaBlieHa JUarpaMMa CUCTEMBI 22
MOPCKOH ChEeMKH (Harpumep, B COYETaHUU ¢ maromM 12 Ha ¢ur. 1), koTopast MOXeT
OBITH HCIOJIB30BAHA AJIsI COOpa CeiCMUYECKUX NAHHBIX (HANPUMEDP, BPEMEHH bIX
AuarpaMm), OTHOCSIIUXCS K MOAMOBEPXHOCTHON 30He 3€MJIM B MOPCKOW aKBATOPUH.
Boo6e, Mopckast ceicMrU4ecKasi Cb€MKa, UCIOJb3YIOas CHCTEMY 22 MOPCKO
CBEMKH, MOXET IPOBOAUTHCSA B OKeaHe 24 UIu APYroM BOJHOM MAacCCHBE Haj
MOJMOBEPXHOCTHON 30HOM 26 3eMutH, Jiekameil mog MOpCKUM JTHOM 28.

Cucrema 22 MOpPCKON CheMKH MOXET BKJIOYaTh cyaHO 30, ceficMuuecku it
UCTOYHHUK 32 (KOTOPBIH Aajiee MOYKET TaK)Ke Ha3bIBATHCA UCTOYHHKOM 32), MOPCKOH
celicMopa3BenoYHbIl Kabenb 34 (KOTOPBIN TakKe MOXKET Ha3bIBATHCS MOPCKOM
ceficMuUYecKoi Kocol 34), mpueMHUK 36 KOTOPBIH TaKKe MOXKET Ha3bIBATHCS
CeiCMUYECKHM MPUEMHUKOM 36) u/unu apyroe o0OpynoBaHHE, KOTOPOE MOXKET OBITh
MOJIE3HBIM B cOOpe celicMUUeCKNX M300pakeHUN, MPeICTABISIIOIMHUX T€0JOTHYECKIE
TOPU30HTHI B MOAMOBEPXHOCTHOH 30He 26 3emnu. Cynuo 30 MoxkeT OyKCHPOBATH
CeiCMUYECKHI UCTOUHHK 32 (Hampumep, peuIeTKy MHEBMATHUYECKUX MYIIEeK) KOTopas
MOXKET F€HEPUPOBATH SHEPTHIO, HAIPUMED, AKYCTUUECKHE BOJIHBI (B YACTHOCTH,
ceficMmuueckue konebaHus ), HanpaBiIeHHble Ha Mopckoe aHO 28. Cynuo 30 Takxke
MOXeT OyKCHpPOBATh CEHCMOKOCY 34, HMEIOIYI0 NPpUEeMHHUK 36 (Hanpumep,

ruapodoHbI), KOTOPBIH MOXKET MPUHUMATDL celicMUUYecKue KonedaHus,
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MPENCTABISIOMUE YHEPTUIO BBIXOIHBIX KOJIeOaHUHN CeICMUUEeCKUX HCTOYHHUKOB 32
NOCJIe UX OTPAXKEHUN OT Pa3JIMYHBIX F€OJIOTHYECKUX 00pa3oBaHui (Hampumep,
COJISIHBIX KYIIOJIOB, Pa3pbIBOB, CKJIAAOK U T.A.) B MOATIOBEPXHOCTHOH 30He 26. Kpome
TOTO, XOTSl ONMCAaHHAs CUCTeMa 22 MOPCKON ChEMKH BKJIIOUAET OJUH CEHCMUYECKUN
UCTOYHHK 32 (Ha ¢ur. 2 n300pakeHHBIH B BUAE PELIETKN BO3AYLIHBIX MyLIEK) U OAUH
npueMHuK 36 (Ha ¢ur. 2 npencraBieHHbIN B BUAE IPYIIbI THAPOPOHOB), OTMEUYAETCH,
4TO cUCTeMa 22 MOPCKOUM ChbeMKH MOKET BKJIFOYATh OOJIBIIOE YUCIO CEHCMUYECKHUX
UCTOYHUKOB 32 1 OONBIIOE YUCIO CEHCMUYECKUX MPUEMHUKOB 36. AHAJIOTHYHO, XOTS
ONMCaHHAasA CUCTEMA 22 MOPCKON CBhEMKH BKJIKOYAET OJUH MOPCKOH
celicMopa3BenoYHbIN Kabenb 34, HaIO UMETh B BUAY, YTO CHCTEeMa 22 MOPCKOH
CBEMKHU MOKET BKJIIOYATh OOJIbINOE YHCIIO ceficMopasBenodHbIx kabenei 34. Kpome
TOTO, JOMOJIHUTENbHBIE CyAa 30 MOTYyT UMETh NOMOJHUTEbHbIE CECMUYECKUE
UCTOYHUKHU 32, ceHCMOKOCHI 34 U np., Ayst paboThl CUCTEMBI 22 MOPCKOH ChEMKH.

Ha ¢ur. 3 npencraBieHa HazeMHas cucreMa 38 Ha3eMHOW ChEeMKH (Harpumep,
ISl NCTIOJTb30BAHUS B COYETaHUU ¢ maroMm 12 Ha ¢ur. 1), koTopas MOXKET OBIThH
UCIIOJIb30BaHA JUUI OJYYEeHUsI HHPOpMaLHH, OTHOCSINENHCS K TOATIOBEPXHOCTHON
30He 26 3emuu 1yt HeMOpCKuX yciaoBuil. Cucrtema 38 Ha3eMHON ChEMKH MOXKET
BKJIIOYATh (Ha3eMHbIN) ceicMUYecKuil HCTOYHUK 40 (KOTOPBIA TakKe MOXKET
Ha3bIBaThCsA UCTOYHUKOM 40) 1 (HazeMHbIN) celicMUYecKuil npueMHuK 44 (KoTopbIi
TaKXXe MOXET Ha3bIBaThCsI MPUEMHUKOM 44). B HEKOTOpBIX BapuaHTax
OCYLIECTBJICHUS, CHCTeMa 38 Ha3eMHOH ChbeMKH MOJKET BKJIIOYATh OJMH WIH OoJee
MHO’KECTBEHHBIX CEHICMUYECKUX UCTOYHUKOB 40 1 onuH nin Oojiee CeHCMHUYeCKHX
NpeeMHUKOB 44 1 46 (KOTOpBIE TaKXK€ MOTYT Ha3bIBATHCA MPUEMHUKOM 44 u/unu
npueMHUKOM 46). JIs nesneit paccMoTpeHusi, Ha GUr. 3 MOKa3aHbl CEUCMUYECKUM
uctouHuk 40 u aBa ceficmuueckux npuemHuka 44 u 46. Ceficmuyeckuii uctounuk 40
(Hampumep, celicMuUeCKUil BUOPATOpP) MOXKET OBITh PACIIONIOKEH Ha MOBEPXHOCTH 42
3eMu Haa UCCIIeAy eMOU MOANOBEPXHOCTHOM 30HOM 26. CelicMuueckuii UCTOUHUK 40
MOJKET F€HEPUPOBATH SHEPTHIO (HAIPUMED, AKYCTUUECKHE BOJIHBI, CEHCMHYECKUE
KojeOaHus), HalpaBJIeHHbIE HA MMOAMOBEPXHOCTHYIO 30HY 26 3emuu. I[lpu nocTukeHnn
Pa3IMYHBIX T€OJIOTHUECKUX 00pa3oBaHU (HampuMep, CONTHBIX KYIOJOB, Pa3pPbIBOB,
CKJIAZIOK U T.J.) B MOATIOBEPXHOCTHOM 30HE 26, SHEePTHs BBIXOAHBIX KoJieOaHU
CEeNCMHUYECKOTO UCTOYHUKA 40 MOXKET OTPa’kaTbCs OT 3TUX F€OJOTUUYECKUX
obpa3zoBaHUl U cCOOUPATHCS HJIM PETHCTPUPOBATHCS OJHUM UJIU 00Jie€ HA3EMHBIMU

npueMHuKaMu (Hanpumep, 44 u 46).
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B HexkOTOpBIX BapHaHTax OCYLIECTBJIEHUS, CECMUUYECKHE NPUEMHUKH 44 u 46
MOTYT OBITH pacmpeneseHsl o MoBepxXxHOCTH 42 3emiu, o0pas3ys CeT4aTyI CTPYKTYpY.
IIpu 5TOM Kaxxablii cencmMuueckui npuemMHuk 44 unm 46 MOXeT NpUHUMATh
OTpPaK€HHOE ceficMuuecKoe KojeOaHue B OTBET HAa SHEPTHIO, HAMPABICHHYIO B
NOANOBEPXHOCTHYIO 30HY 26 OT celicMuueckoro ucrounuka 40. B HekoTOpbIX
ciy4asx, OJHO celicMu4eckoe KonebaHne, reHepupOBAHHOE CEHCMUUECKUM
UCTOYHUKOM 40, MOKET OTPa3UThCS OT PAa3HBIX FeOJIOTHYECKUX 00pa30BAHUN H MOXKET
OBITh MPUHSTO Pa3HBIMH IpUeMHUKaMu. Hanmpumep, kak nmokasaHo Ha ¢ur. 3,
ceCMUYECKHI UCTOUYHHK 40 MOKET reHepHPOBATh BBIXOAHOE KojiebaHUe, IHEePTHUs]
KOTOPOIO HarpaBJjieHA B MOAMNOBEPXHOCTHYIO 30HY 20 B BUJI€ CEHICMUUYECKON BOJIHBI
48. IlepBbIil cC€iCMUYECKHUI MPUEMHUK 44 MOKET NPUHATh OTPAXKEHUE CEHCMUYECKON
BOJIHBI 48 OT OTHOTO T€OJIOTHUUECKOr0 00pPa30BaHUs, & BTOPOH MPpHUEMHHUK 40 MOXKET
NPUHATHh OTPAXKEHUE CEMCMUYECKON BOJNHBI 48 OT APYyroro reoJoru4eckoro
obpaszoBaHus. JIpyrumMu ClIOBaMH, EPBBIH ceCMUYECKU TPUEMHUK 44 MOXKET
NPUHATH OTPAKEHHOE celficMuueckoe kosnebanue 50, a BTOpOil MpueMHUK 46 MOXKET
NPUHATH OTPAKEHHOE ceficMuueckoe koyuebanue 52.

BHe 3aBUCHMOCTH OT TOTO, KaKUM 00pa3oM ObLIH COOpaHbI CECMHUYECKIE
TaHHBIE, BBIYUCINUTEIbHAS CUCTEMa (HapuMep, Ui UCIOIb30BAHUS B COUETAHUH C
maroM 12 Ha ¢ur. 1) MOKET BBINIOJHUTh aHAJIU3 CEHCMUUECKUX KoJieOaHu,
NOJIyYEHHbIX CEHCMHYECKUMH MPUEMHHKaMH 36 (MOpPCKOro 0a3supoBaHus), UIH
celicMUYeCKUMH npueMHukaMu 44, 46 (HazeMHOro 0a3upPOBaHMS) IS ONpeaeIeHUs
MH(POPMALUH, OTHOCSINEHCS K T€0JIOTHYeCKONH CTPYKTYPe, PACTIONOXKEHHUIO U
CBONCTBAM MECTOPOXKAEHUN yIrIeBOJOPOAOB U T.M. BHYTPU NOANOBEPXHOCTHON 30HBI
26. Ha ¢ur. 4 npuBeneH npuMep TaKoil BBIMUCIUTENbHOHN cucTeMsbl 60, KOTOpas
MOSKET BBIMOJHATD PA3JIMUHBbIE ONEpALMU [0 aHAINU3Y NAHHBIX IS U3Y4YEHUs
CEMCMUYECKHX TaHHBIX, COOpaHHBIX MPUEMHHKAMU 36, 44, 46 nis onpeneneHus
CTPYKTYPBI CEHCMUUYECKUX CBOWCTB re0JIOTHYECKUX (OopManuii B MOAMOBEPXHOCTHOH
30HE 26.

Kak moka3ano Ha ¢ur. 4, BeIYUCIUTEIbHAST cucTeMa 60 MOXKET BKJIIOYATh
KOMMYHHMKALIMOHHBIM KOMIOHEHT 62, mpoueccop 64, 3aoMUHAKOLIee yCTPOUCTBO 66
(Hampumep, MaTepUANbHYIO SHEPrOHE3aBUCUMYI0 MALTHHOYUTAEMYIO Cpeny),
yCTPOHCTBO 68 XpaHEHUs JaHHBIX (HAIpUMEp, MAaTePHAJIbHYIO SHEPTOHE3aBUCUMYIO
MaIIMHOYHUTAeMYI0 cpeny), noptel 70 BBoga/BeiBona (I/O) u nucnneii 72 u t.4.

KoMMyHHUKaITMOHHBIH KOMIIOHEHT 62 MOKET OBITh O€CTIPOBOAHBIM MJIM IPOBOJHBIM
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KOMMYHHUKALIHOHHBIM KOMIIOHEHTOM, KOTOPbIH MOXKET 00€CIeunBaTh CBSA3b MEXIY
npueMHuKamu 36, 44, 46, onHol unau Oosiee 0azamu 74 JaHHBIX, IPYTUMU
BBIYUCIUTEIbHBIMU YCTPONUCTBAMHM, W/MIIN APYTHUMHU YCTPONCTBaMHU, 00J1a1ar0 LIUMH
BO3MOKHOCTBIO CBSI3U. B OAHOM BapuaHTe OCYLIE€CTBJIEHHUs], BBIYUCIUTEIbHAS CUCTEMA
60 MOXeT yepe3 CeTeBOH KOMIIOHEHT, 0a3y 74 maHHBIX MJIU Jp. IPUHUMATh JaHHbIE 76
OT MpUEeMHUKa (HarpuMep, ceiicMuuecKkue JaHHble, CeliICMOrpaMMBbl), paHee
coOpaHHbIe celicMuYecKuMu npueMHukamu. [Ipoueccop 64 BBIYUCIUTEIBHOW CUCTEMBI
60 MOXeT aHaTM3UpPOBATh MM 00padaThIBATH MPUEMHbBIC NaHHbIE 76 s ONpeaeIeHuUs
pPa3IMYHBIX TPU3HAKOB, OTHOCSLIUXCS K T€0JIOTHYEeCKHM (POpMaIUsIM B
MOANOBEPXHOCTHOM 30He 26 3eMiu.

ITpoueccop 64 MOXKeT OBITh KOMIIBIOTEPHBIM IIPOLIECCOPOM HIIH
MUK POTIPOIECCOPOM JIFOOOTO THIA, CITOCOOHBIM HCIOJIHATh KOMIBIOTEPHBIA KO UITH
KOMaHJbl KOMIIBIOTEPHOH MPOTPaMMBl JJIs1 peau3alui ONMUCAHHBIX 3/1€Ch CIIOCOOOB.
IIpoueccop 64 MOXKET TakKe BKJIOYAThb HECKOJIBKO MPOLIECCOPOB, KOTOPBIE MOTYT
BBINOJIHATD ONMCAaHHbIE HUJKE ONepaluu. 3alOMUHAIO UM YCTPOMCTBOM 606 1
yCTPOHCTBOM 68 XpaHEHUs JAHHBIX MOXKET OBbITh JIF00O0E MOAXOAsIee TOTOBOE
U3genue, KOTOpOe MOXKET CIYXKUTh CPEAOH ISl XPAHEHUs UCIOJHAEMOTO
IPOLECCOPOM MPOTrPaMMHOrO Kojaa (IporpaMmsl), AAHHBIX, U T.A. DTH F'OTOBbIE
U3J1eJIUsI MOTYT BBINOJHATh QYHKIHUIO MALTHHOUYUTAEMON cpebl (Hanpumep, Iy
HNOAXOASIY0 (GOPMY ISl 3aTIOMHUHAHUS M XPaHEHUs TaHHBIX ), KOTOpPast MOXKET
XPAHUTb UCHOJHIAEMYH IMPOLECCOPOM MPOrpaMMy, UCIONb3YEMYIO POLEeCcCOpPOM 64
IJIs. OCYIIECTBIIEHUsI PAaCKPbIBA€MbIX 37€Ch cl1oco00B. Boobie, mpoueccop 64 Moxker
UCIIOJHSTD MPOTPAMMHBIE MPHIJIOKEHUS, KOTOPBIE BKJIKYAIOT MPOrpaMMbl 00 paboTKH
CEMCMUYECKHX TAHHBIX, COOMPaEMBbIX TOCPEACTBOM NPHEMHHUKOB CEHCMUYECKON
CBEMKH, B COOTBETCTBUU C ONMMCAHHBIMU 3/1€Chb BAPUAHTAMHU OCYILIECTBIECHMUS.

3arnoMuHaroIee ycTpoicTBo 66 U yCcTpoHCcTBO 68 XpaHEHUs] JaHHBIX MOTYT
TaKXX€ XPAHUTb AAHHbIE, AHAJIU3 JAHHBIX, IPOrPAMMHBIE IIPUIOKEHUS U T. 1.
3anoMuHarIee yCTPOHCTBO 66 U yCTPOHCTBO 68 XpaHEHUsI JAaHHBIX MOXKET OBbITh
NPEACTABICHO MAaTEPHUAIbHBIM SHEPTOHE3aBUCUMBIM MAIIMHOYUTAEMBIM HOCHUTENIEM
(Harmpumep, 3aIOMHHAIOIINM YCTPOWCTBOM HJIM YCTPOWCTBOM XPaHEHHS JAHHBIX B
mo0oi moaxonsmeit Gopme), KOTOPBII MOXKET XPAHUTh UCIIOIHIEMYIO MPOLECCOPOM
64 mporpaMmy IJIsl OCYI[ECTBICHUS PAa3JIUYHBIX CIIOCOOOB, MPUBEAECHHBIX B

HaCTOAIIEM PACKPBITUH. MosxHo OTME€TUTDH, YTO MATCPUAJIBHOCTb U
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5HEPrOHE3aBUCUMOCTb MPOCTO 03HAYAKOT, UTO CPeAa sABIAETCA MAaTEPUATbHBIM
HOCHUTEJIEM, & HE CUTHAJIOM.

ITopramu 70 BBOAA-BBIBOAA SIBISIOTCS UHTEP(EIChI, KOTOPBIE MOTYT
COEAUHATHCS C IPYTUMH NepudepuiiHbIMU KOMIIOHEHTAMU, HallpuMep, YCTPOHCTBaAMHU
BBOJa (HampuMep, KJIABHATYPOH, MBILIBIO), AATYMKAMH, MOAYJISIMH BBOJa/BBIBOJA
(I/O) u T.0. ITopter 70 (I/O) moryT obecneunTs CBsI3b BBIYUCIUTEIBHONU CUCTEMBI 60 C
OPYTUMHU YCTPOUCTBAM B cUCTeME 22 MOPCKON CbEMKH, CUCTeMe 38 Ha3eMHON ChEMKHU
WU APYTHUMH.

Hucreir 72 moxeT oToOpaxkats nu3obpaxkenus, cesazannbie ¢ [10 unu
UCIIOJHSAEMBIMH MIPOTPaMMaMH, 00paboTKa KOTOPBIX MPOU3BOAUTCS MPOLECCOPOM 64.
B ogHOM BapuaHTe OCYLIECTBIEHHS, JUCTIIEEM 72 MOXKET ObITh TAYCKPUH JUCTLIES,
MO3BOJIAKINUNA BBOJAUTH JaHHBIE MOJb30BATENI) BbIYUCIUTEIbHON CUCTEMBI 60.
Jucrnneit 72 Takke MOKET OBbITh HCIIOJIB30BAH UISI IPOCMOTPA M U3YUEHUS
pe3yIbTaToOB JII0OOOTO aHATM3a COOPAHHBIX CEHCMUYECKUX NaHHBIX ISl OMpeaesIeHUs
reoyiorndeckux Gopmamuii BHyTPpU NOATIOBEPXHOCTHOM 30HBI 26, pAaCIOIOKEHUS
W/WIU CBOWCTB MECTOPOKIEHHUH YIIeBOAOPOIOB B MOANOBEPXHOCTHOM 30He 26, U/Uau
T.1. Jucnneem 72 moxeTt ObITh AUCIUIEH JIFOOOTO MOAXOASIIETO TUTIA, HAIPUMED,
xuakokpuctaundeckuit gucmieit (LCD), nnazmMeHHbINH AUCIIIe Uian qucIuieil Ha
opranndeckux cseroguonax (OLED). CnenyeTt Take OTMETUTH, YTO TOMHUMO
YHOMSIHYTOT'O 371€Ch OTOOpakKeHHUsI MOCPENCTBOM AUCIIEs 72, BBIYUCIUTEIbHAS
cuctema 60 TakKe MOXET OCYIIEeCTBIATh OTOOpPaXKEHHUE ITOCPENCTBOM APYTHUX
MaTepUANbHBIX CPEICTB, HAMPUMEpP, HA Oymare (IOCPENCTBOM MEYaTH) UJIH T.II..

C y4eTOM CKa3aHHOIO, OMMHUCAHHBIN 31€Ch CIIOCOO TaKKe MOXKET OBITh
OCYLIECTBJIEH C IPUMEHEHUEM CYNIEePKOMIIBIOTEPA, HCIIOJAB3YKOIIEro HECKOJIBKO
BBIYUCIUTEIbHBIX CUCTEM 00, cucTeMy OOJIaYHbIX BBIYUCICHHUH, UJIU HHbIE CPECTBA
IJIsl pacrpeaesieHus MPOLECCOB MO OONBIIOMY YUCIY BBIYUCITUTENbHBIX cucteM 60. B
5TOM Cilydae, KaKaasi BBIYUCIHUTENbHAs cucTema 60, paboTaroimas Kak 4acTh
CyNepKOMIbIOTEPA, MOXKET U HE BKJIIOYATh KaXJAblli KOMIOHEHT, YIIOMSIHYThIH Kak
4acTh BBIYUCIUTENBHON cucTeMbl 60. Hanpumep, kaxknas BeIYUCIUTENbHA cucTeMa 60
MOJKET H€ COAEPKaTh JUCILIENH 72, MOCKOJBKY OUCIIEN 72 MOXKET 0Ka3aThCs
Oecrone3HbIM U CYNepKOMITBIOTEPA, MPEIHA3ZHAYEHHOTO IS HENPEPBIBHOM
00paboTKN CeNCMHYECKUX TAHHBIX.

ITocne BBIMOMHEHUS pa3NudHON 00pabOTKU CeHCMUYECKUX AAHHBIX,

BBIUHCJIUTEIbHAs cucTemMa 60 MOKeT COXPAaHUTDb PE3YJbTAThl aHAJIM3a B OI[HOﬁ HNJIn
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Oonee O6azax 74 naHHBIX. ba3bl 74 naHHBIX MOTYT OBITh CBA3aHBI I€penaveii CUTHAJIOB
C CeThI0, KOTOpAasi MOXKeT OOMEHUBATHCS JaHHBIMHU C BBIYUCIUTEIbHON cucTemMoi 60
MOCPEACTBOM KOMMYHHKAIIMOHHOTO KoMmoHeHTa 62. Kpome Toro, 6a3el naHHbIX 74
MOTYT XpaHUTb HHPOPMALHIO, OTHOCSIIYIOCS K MOATIOBEPXHOCTHOI 30HE 20,
HampuMep, paHee MOJyYeHHbIe CeHCMOrpaMMBbl, JaHHBIE I€0JOTHYECKUX Mpoo,
celicMuYecKre U300pakeHUs UK T.I., OTHOCSILIMECS K MOAMOBEPXHOCTHOU 30He 26.

XOTsl OMMMCAaHHBIE BBIIE KOMIIOHEHTHI ObIJIN PACCMOTPEHBI MPUMEHHUTEIBHO K
BBIYHMCIUTENIbHOU cucTeMe 60, MOKHO OTMETHTD, UTO BbIYMCIUTEIbHAS cucTeMa 60
MOJKET COCTOSITh U3 aHAJOTMYHBIX KOMIIOHEHTOB. bojee Toro, BelunucIuTeNbHas
cucrema 60 Takke MOXET ObITh YACThIO CUCTEMBI 22 MOPCKOH ChEMKH UJIU CHCTEMBI
38 Ha3eMHOW CHEMKHU, U MOXKET OCYIIECTBJSTh HAOTIOeHUE U/UJIH YIIPABJICHUE
paboToii ceficMuyecKux UCTOYHUKOB 32 wiu 40, npueMHuKkoB 36, 44, 46 unu T.10..
Kpome Toro, MoXHO 3aMeTUTb, YTO MEPEUUCICHHbIE KOMIIOHEHTHI IIPUBEEHBI B
Ka4yecTBe NpUMepa, U ONUCBhIBa€Mbl€ 3/1€Chb BAPHUAHTHI OCYIIECTBJIEHUs HE OTPAHUYEHbI
KOMITOHEHTaMH, OMMHCAHHBIMH CO CCBIIKOU Ha ur. 4.

B HekoTOpBIX BapuaHTax OCYLIECTBJECHHUS, BBIUUCIUTENbHAs cuctema 60
(mampumep, nmporeccop 64, padotarmuii COBMECTHO C IO MEHbIIEH Mepe
3alOMHHAIOIIUM YCTPOUCTBOM 66 MU yCTPOUCTBOM 68 XpaHEHHs JaHHBIX ) MOXKET
3a71€1ICTBOBATh NPUIJIOKEHHE WM JPYTYI0 KOMIBIOTEPHYIO IPOrpaMMy AJis
BBINIOJIHEHUS npouecca 78, mokazaHHoro Ha ¢ur. 5. Kak Oyner nokasaHo nainee,
npouecc 78 (Hampumep, Crnocod, OCyLeCTBISIEMbIH TOCPEACTBOM UIIU C
UCIIOJIb30BAHUEM BBIUHCIUTENbHOM cucTeMbl 60) reHepUPyeT reOMETPUI0 CUCTEMBbI
HaOII0IeHUsI, ONpeaessisi BKJIaabl KOMOMHALMI MECT PACIOIOKEHUS HICTOYHUKOB U
MPUEMHHUKOB B HBIPSIIOIINE BOJHBI, IPOXOAAIINE Uepe3 KOHKPETHBIN palioH UIH
obJiacTh HCCeNyeMOi MOANOBEPXHOCTHON 30HBI (T.€., paifoHa min obyiacTu
oroOpakaeMol MOATOBEPXHOCTHOH 30HBI, KOTOPbIE TAK)KE€ MOTYT Ha3bIBATHCS
rnyOuHOM uccnenosanus ). Hampumep, B OMHOM Wiu OoJiee BapUaHTaX OCYIIECTBICHHUS
MOYKHO ONPENENATh, MPH KAaKNX KOMOUHAUSAX MECT PACIOIOKEHHS
HUCTOYHHUKA/TIPUEMHHUKA CO3AI0TCS HBIPSIIOIME BOJHBI, MPOXOASIIINE Uepe3
KOHKpPETHbIe ucciaenyemoie obnactu. Jlanee cnocod Mmoxer chopMUpOBATH TEOMETPUIO
CUCTEeMbI HaOMIOAEHUSI ISl UCTIOIb30BAHMUS HEKOTOPBIX UJIM BCEX M3 3TUX MECT
pPacmooXKeHHs, IPU KOTOPBIX T€HEPUPYIOTCS HBIPAOLIUE BOJHBI, IPOXOAsLINE Yepes
uccinenyemele obnactu. I'nyounoit uccnenosanus (') moxer cunrarscs riyouHa, ¢

KOTOpOﬁ NMoJiy4yacTCs NpUroaHas AJjist UCIOJIb30BAHUA I/IH(I)OpMaLII/IH B I[aHHOﬁ CBbEMKE
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A7 NaHHBIX IPOAOJBHBIX U MONEPEUYHbIX KOOPANHAT B MOANOBEPXHOCTHOHN 30HE, U
KoTopas siBjsieTcss PyHKIMEH HECKOJIbKUX XOPOIIO U3BECTHBIX MapaMeTPOB,
HalpuMep, MECT PacMoO0XKEHHUs UCTOUHUKA U MPUEMHUKA, TapaMeTp OB
CENCMUYECKOTO CUTrHajIa, CKOPOCTH B MOANOBEPXHOCTHOU 30HE U T. 1.

CxopocTHast MOozieNnb yke MoTJia ObITh pa3paboTaHa HA MOMEHT 3aIyckKa
npouecca 78, npencraBieHHOro Ha Gur. 5. CKOPOCTHON MOJENBIO SIBJISIETCS MOJEJb
HEKOTOPOU MOoA3eMHOM 00acTH 3eMJiu, CheMKa KOTOPOU yke Obljia pOBEAeHa HIIH
npeanoJaranack. s nOCTpOEHUs] CKOPOCTHOW MOAEINU MOTYT MCIOJIb30BaThCs
OOBIYHBIE METOIBI.

CxopocTHasi MOJieJIb TEHEPUPYETCS U3 JaHHBIX (He TMOKa3aHbl), MPeACTABIISIO IIHX
noA3eMHYI0 obnacTh 3eMiau. B nmpencTaBieHHBIX BApHAHTaX OCYIIECTBJICHUS, JaHHBIC
MOTYT BKJIIOUaTh CEHCMUYECKNE JaHHbIe, TOJyYEeHHbIE B MIPEeALIeCTBYO el
CEHCMHUYECKON CheMKe. B albTepHATUBHBIX BApUAHTAX OCYINECTBJIEHUS AJA 3TOU LIEIH
IpU HEOOXOJUMOCTH MOTYT HCIIOJb30BAThCS APYTrHe HCTOYHUKH TaHHBIX BMECTO
CeliCMUYECKUX AAHHBIX WJIM B AOMOJHEHHE K HUM. DTH Jpyrue UCTOYHUKHU JaHHBIX
MOTYT BKJIIOUaTh, HAIIpUMEP, AAaHHbIE KapoTaXa CKBa)kKUH, I'PaBUMETPUUECKON
CBEMKH, 3JIEKTPOMAarHUTHON ChEMKH, F€0JIOTUYECKUX UCCIeOBAaHUMN U Ap.
CnenuanucThl B TaHHOW 00JIaCTH, O3HAKOMHBIINECS C HACTOSILIUM PACKPBITHEM,
MOTYT HpPEeACTaBUTh cebe U Npyrue UCTOYHUKHU TaHHBIX, KOTOPbIE MOTYT MOAXOIUTh
A7 TOCTPOEHHUSI CKOPOCTHONU MOJEINH.

IIpu HanUuUK CENCMUYECKUX JAHHBIX JOCTATOYHO HU3KUX 4acCTOT U C
AOCTaTOYHO BBICOKMM OTHOIIEHHUEM CHUTHAJ/IIYM, OMHUM U3 CIIOCOOOB IMOCTPOEHHUS
CKOPOCTHOH MOJ€JIM HAa OCHOBE CEHCMHYECKUX AAHHBIX SIBJISETCS MOJHOBOJHOBAs
unBepcusi (FWI — ot anra. full wave inversion). B BapuanTe ocymectsiaenus, FWI
HAYMHAETCS Ha HU3KHMX YaCTOTax W jaajee noOaBiseT Bce 0ojee BbICOKHE YacTOThL B
HACTOSIIIEM PACKPBITUH, TEPMHH "HHU3KUE YaCTOTHI" OOBIYHO O3HAYAET YaCTOTHI HIKE
10 I'u, Hanpumep, mexay 1 I'mu 10 I'n, unu npudnusurenbuo ot 2 I'm go 6 I'm.
OnHako, mpeanoyiaraeTcst UCMoJb30BaHUE 0OJee HU3KUX YacTOT, HAIIPUMEp, KOraa
cericMu4eckue UCTOYHUKHU 32 nnu 40 UCNOAb3YyKOT 4acTOThHI HUke 2 ['1.

JlefiCTBUTENBHO, B HEKOTOPBIX OOCTOSTENbCTBAX "HU3KasA yacTtora"
MOJI€JIUPOBAHHBIX CEHCMUYECKUX AAHHBIX BBIXOAMT 3a npeaensl nuHTepsana 1 I'm — 10
I'n. Hanpuwmep, celicMuueckue JaHHBIE MOTYT OBITh, B 4AaCTHOCTH, CBOOOIHBI OT
IIYMOB, MO3TOMY MOTYT OBITh HCIIOJIB30BaHBI HaCTOTHI HUKE 1 I'l. AHamoru4Ho,

TEXHOJIOTHYECKUH nporpecc MOXKET CACJIATb BO3MOXKHBIM JOCTHKECHUEC YaCTOT MCHEEC 1
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I'u. JInbGo, MOTYT MPOBOAUTHCS UCIIBITAHUS C NOBOJBHO Mayoi [ M, korna mMoryT
ucnoab3oBaTbest yactoTel Boime 100 I'n. B mroGom ciyuae, B OTHOIIEHUH "HU3KHUX
4acToT" TepMUH "MPUOTU3UTENBHO" 03HAYAET, YTO YUCJIOBAS OLIEHKA HAXOIHUTCS B
npenaesax Jonycka Ha OMHOKY, MPUHATOrO B TaHHOHW OTPACIU MPOMBIIIIEHHOCTH.
Hanpumep, XOpomo U3BECTHO, UTO B MPOLIECCE ChEMKH HACTPONKa NMpUOOPOB U
U3MEPEHUSI MOTYT MEHSTBCS 10 Pa3HbIM Npu4ynHaM. Takum oOpa3om, gacTora
"mpubnuzurenpHo 2 ['n" BKIYaET 4aCTOThI, He paBHble TOYHO 2,0 I'1, a 4acTOTHI,
HECKOJIbKO MEHSIIOIHECS B MpeaeaX NPUeMIeMOro 10Mycka Ha OmuOKy.
AHaJOruuHO, HHTEepBad 4acTtoT npudausutenpHo 1 I'u — 10 I'n MokeT BKIIFOYATH
4acTOThI 3a npeaenamu uarepsana 1,0 I'u — 10,0 I'u, npu ycinoBuM, 4YTO OHU
HaxXOASTCS B Ipeaesiax MPUEeMIIEeMOTO IOMYCKOB Ha OMHUOKY. UTO HMEHHO COCTaBIsET
"mpuemiIeMbIl TOMyCcK Ha OHOKY", OyaeT 3aBHCETb OT 0OCTOATENBCTB, OYEBUAHBIX
A7 CIelUalucTa, O3HAKOMUBIIETOCsl C HACTOAIIUM PACKPbITUEM.

Mopenp CBOMCTB NOANOBEPXHOCTHONU 30HBI, OAHOU U3 KOTOPBIX SIBJIAETCS
CKOpPOCTHAsl MOJIEJb, IOCTENEHHO CTAHOBUTCS OoJiee BaXKHOM IO Mepe TOTO, KakK ¢
Ka)XJIbIM HOBBIM IIUKJIOM UHBEPCHUH H00aBIAIOTCS OOJee MeIKIe MPU3HAKH.
BrinaBaemas Ha KaXXJJOM 3Tale Mpolecca CKOPOCTHAsI MOJleIb CTAHOBUTCS HadyajabHOMU
Mozenbio A cinenyromero srana (cMm. L. Sirgue & R.G. Pratt "Efficient Waveform
Inversion and Imaging: A Strategy for Selecting Temporal Frequencies", 69
Geophysics 231, 2004 r.).

B HexkOTOpPBIX BapuaHTax OCYINECTBIEHHUS, CKOPOCTHAsI MOAEb U3 ONUCAHHBIX
BAPUAHTOB OCYIIECTBJICHHS SIBJISIETCS, KPOME TOTO, "TJagKOH" CKOPOCTHONH MOJENBIO.
B koHTeKkCTe pacKkpbITHS, TEPMHUH "riaakas" MOKa3bIBaeT, UTO CKOPOCTHAS MOJENb
npouia GUIbTpanuo GUIBTPOM HUKHUX YACTOT TAK, YTO JJIMHA IIKAJbl CKOPOCTEH
MpeBhIIIaeT UCCIeNyeMYyI0 AJIUHY ceificMuyeckoil BonHbl. OAHAKO Ha NMPAaKTHKE Takoe
CTJIAKUBAHUE HE SBISETCS HEOOXOMUMBIM Uil BCEX BAPUAHTOB OCYINECTBJICHUs. B
HEKOTOPBIX BApPUAHTaX OCYLIECTBJIEHHS MOXHO HCIOJb30BaTh CKOPOCTHYIO MOJENb,
He MOABEPIrUIYIOCS CrIaKUBAaHUIO.

B nnnroctpupoBanHoM Ha ¢ur. 5 cnocobe 78, Ha mare 80 BBIMOTHAETCS BBIOOD
KOMOMHALMH MECT PacTOIOKEHUS UCTOYHUKA U MPUEeMHUKA (T.€., BRIOOp MecT
PacCIoNIOKEHHsI UCTOYHUKA 32 U NMpHeMHHKa 36 /UK BEIOOP MECT PacCIOIOKEHHS
ucrouHuka 40 u npuemHuka 44 unu 46) no pationy ceeMku. Criocod 78 He 3aBUCHUT OT
TUIA MOAEIUPOBAHHBIX UCTOYHUKOB U CUTHAJIOB, KOTOPbl€ OHU IPOU3BOASAT.

MOI[eJ'II/IpOBaHHbIMI/I HCTOYHUKAMHU MOTYT OBITH UMITYJIbCHBIE NCTOYHUKH,
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Oykcupyemble HCTOUYHUKH WU UCTOYHUKHU JIOOBIX IPYTUX BUAOB, H3BECTHBHIE B YPOBHE
TexHUKH. Kak 70JKHO OBITh MOHSTHO CIIEIUAJINCTAM, O3HAKOMHUBIIUMCS C HACTOSILIUM
pPacKpBITHEM, CUTHAJIbI, BRIpaOaThIBa€Mble KaXbIM U3 MOJEJIUPOBAHHBIX UCTOYHUKOB
STUX THUIOB, OyAyT paznuyHbIMU. B cnocobe 78 MOryT HCIoab30BaThCs JTHOObIE TaKHE
CUTHAJIBI.

Cnoco6 78 mponomkaercss Ha mare 82 mpsiMbIM MOAETHPOBAHUEM C
HCIIOJIb30BAaHUEM CKOPOCTHOM MOJEHU MOATIOBEPXHOCTHON 30HBI ISl T€HEPUPOBAHUS
0JI0Ka HU3KOYaCTOTHBIX CEHCMUYECKUX NaHHBIX. DTUM MPSIMBIM MOJEIHPOBAHUEM
SIBJIIETCS, B YACTHOCTHU, TaK Ha3biBaeMoe "nByx(dakTopHOe" MpsiMOe MOIETUPOBAHUE.
B npyrux BapmaHTax OCYLIECTBICHUS MPSIMBIM MOAEIUPOBAHUEM MOXKET OBIThH
"onHodakTopHOE" MpPsIMOE MOJETUPOBAHNE, CYUTAIOIIEECS MEHEE TOUHBIM, YeM
nByxpakTopHOE MoAenupoBanue. [IpsMoe MogenupoBanue Ha mare 82 BBIMOIHSIETCS
C BBIOpAHHBIMU KOMILUIEKTAMH UCTOYHUKOB 32 nin 40 u mpueMHukamMu 36, 44 unu 46
(Bb1Opanbl Ha mare 80). JIOMOJHUTENIBHO, MOJEHMPOBAHHBIE CEHCMUYECKIE CUTHAJIBI,
UCIIOJIb30BAHHBIE B MPSMOM MOJEIHPOBAHUM Ha mare 82, OyayT afanTHPOBAHBI IS
MOJIyYEHUsI HU3KOYACTOTHBIX CEHCMUUYECKUX NaHHbIX. CIennaancTam J0JKHO OBITh
MOHATHO, 4YTO CelicCMUUYeCKasl CbeMKa, UJIU NPSMOE MOJEIUPOBaHNE CEICMUYECKON
CBEMKH, B IMOJYYEHHBIX CEHCMUYECKUX JaHHBIX OOBIYHO OyAeT BKIKOYATh HHTEPBAJ
yacToT. Hanpumep, B OAHOM BapuaHTe OCYIIECTBIECHUS UCIONb3yEeTCsl HHTEPBaJ
4acTOT, NEePEKPbIBAIOINUN TPU OKTaBbl, BILIOTh 10 MPEACTABISIOUIUX UHTEPEC YacTOT,
of0ecrneunBamIUX pa3pelieHne NOANOBEPXHOCTHBIX CTPYKTYP MOPSAIKA NECATKOB
MeTpoB. [IpsiMoe MoaennpoBaHue sABISIETCSA 3aTPATHBIM METOJOM C TOUYKH 3PEHUS
oO0bemMa HEOOXOIMMBIX BBIYUCICHHUH, YTO OTPAHUYHBAET MPSIMOE MOJIEIHUPOBAHUE
HU3KOYaCTOTHBIMHU CEHCMUUYECKUMU TaHHBIMU AJIsl YCKOPEHUS Ipolecca
MOJAETUPOBAHUS. 3asiBJICHHBIH B HACTOSILIIEM PACKPBITHH IMpoLecc paboTaer ¢
HU3KOYaCTOTHBIMHU CEHCMUUYECKHUMU TaHHBIMHU, U IO3TOMY CeMCMHUYECKHEe CUTHAJIBI,
UCIIOJIb3yeMbI€ B MPSIMOM MOJEIHPOBAHNHU HA mare 82, MOryT ObITb COOTBETCTBEHHO
amanTHPOBAHBI U CHI)KEHUs OOIHMX BBIYMCIUTENBHBIX 3aTPaT MPSIMOTO
MOJAENUpPOBaHUs Ha mare 82.

Cnoco6 78 mponomxaercs marom 84, B KOTOPOM BBITIOJHIETCST 0OpaTHast
MUTpaLHsl BO BpEMEHHONW 00JIACTH B HU3KOYACTOTHBIX CEHCMUYECKUX JAHHBIX,
MOJIYYEHHBIX MPHU MPSIMOM MOJEJNHPOBAHNU Ha mare 82. 3amaueit oOpaTHON MUTpanuu
BO BPEMEHHOI 00acTH SBJIsIETCS MOJy4YeHHUe Ha mare 84 MHOXKeCTBa BHIOOPOK

3anuceil n3o0pakeHuit ¢ OonpmuMHU yriaaMu packpbitus. [Ipenmonaraercs, 4To B
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BApUAHTAX OCYLIECTBICHUS 3aBJICHHOTO crocoba OyayT UCIONIb30BATHCS METOBI
oOpaTHO# MHUTpaLlK BO BpEMEHHON 00JIaCTH, KOTOPbIE OTJIMYAIOT BEIOOPKU 3amuceii ¢
OOJNIBIIMMHU yIIIaAMH PACKPBITHS OT BBIOOPOK, HE OTINYAIOINXCS OONbIIUMU YIIaMU
packpseitusi. OnuH Tako# MeTon omucad B nareHTHOU nybnukamuu US 2014/0293744
nox HazBaHueM "3epkanbHblil PunbTp (SF) u Ceiicmuueckas Murpauust YacTuaHOTO
Uzo6paxenus ¢ OpuentupoBanabiM Haknmonom (DOPI)", nonaunnoii 31 mapra 2014 r.
oT uMeHu uzobperarens Qie Zhang, n npuHaanexamen MpaBoodIATATENIO HACTOS I SH
3asBKU.

B Hacrosimmem onucaHuu BeIpakeHUe "OOJbIINE YIJIBI PACKPBITUS" O3HAYAET, YTO
5TH YTJIbl PAaBHBI WJIH MpeBOCcxoaaT npumepHo 160°. K 3Tomy 0OBIYHO OTHOCHUTCS, KaK
NOKa3aHo Ha (ur. 6, To, YTO B JAHHOHN OTPACIU HA3bIBAIOT "HBIPSIOMNMHU BOJTHAMH" 92
u sHeprueit 94 obpaTHoro paccessiuus. Heipsrouumu BoHamMu 92 SBISIOTCS BOJIHBI,
MOJBEPrUINecsl CKOpee MPEJOMIEHHIO, HEXEIU OTPAKEHUIO OT 36 MHON OTCYETHOM
MOBEPXHOCTHU (HampuMep, MOpcKoro nHa 28 wiu mosepxHocTH 42 3emiu). M3MeHeHus
XapaKTEepUCTUK CEHCMUYECKONH CKOPOCTU B MOA3E€MHOM MPOAYKTUBHOM IJIacTe
(Hampumep, B MOANOBEPXHOCTHON 30HE 20) MOCTENEHHO U3MEHSIOT HallpaBJIeHUE
pacnpoCTpaHEHHsl HEPTUU, MEHsAS €€ TPAEKTOPUIO OT HUCXOAALIEH K BOCXOASAILEH.
VYron packpeiTus cocrasyser 180° Boib NyTH pacIpOCTPAHEHUs] HbIPAOILEH BOITHbI
92. Dueprus 94 oOpaTHOro paccesiHusi o0pas3yeTcsi Mpu OTPaKEHUHU OT oTpaxkarens 96
B [1OJI3€MHOM IlJ1acTe (HanpuMep, NOATIOBEPXHOCTHOHN 30He 26). Yo pacKpbITHs
BIOJIb NYTH 94 BOJIHBI OOPAaTHOTO paccestHusl nMmeeT 3Hadenue 180°.

B HacTosieM packpbITHH, "MPUOIU3UTEIbHO" O3HAYAET, YTO PE3yJIbTaT
TOYHOI'O U3MEPEHUsI TOTO, UTO Ha3bIBAETCS "OOJBIIUM YIJIOM PACKPBITHS" MOXKET
MEHSITbCSI B HEKOTOPOI CTENEHH B 3aBUCHMOCTH OT TOYHOCTH aJropuT™Ma oOpaTHOH
MUTpaLMH BO BpEMEHHOU 00yacTi. B Takux yClIoOBHSAX, MOKHO OCIabuTh TpeboBaHNE
> 160°, 4TOOBI BKJIFOYHUTh 3HAYUTEJIbHOE KOJUYECTBO SHEPTUU BOJIM3HU 3TOTO YIIia,
JaXke eCJIM 3TO He TOYHO TO, uTO Tpedyercsa. Takum oOpa3oM, B HEKOTOPBIX BapHaHTaX
OCYIIECTBJICHUS TPeOOBAHUS CTAHIAPTA MOYKHO CMSITYUTD JUISl YJIaBIUBAHUS 3TOH
sHepruu. CrnenuanucraM B JaHHOW OTPaciy, O3HAKOMUBLIUMCS C HACTOSILIUM
packpeiTHeM, OyneT Jerko chopMHpPOBATH COOCTBEHHOE CYXKIECHHE MO peaTnu3aluu
3as1BJIGHHOTO criocofa.

Kak 6p1u10 OTMEYEHO BBIIIE, MPEANOJaraeTcs, YTo B OOJbIINHCTBE BAPUAHTOB
OCYIIECTBJIEHUs OYIyT UCIOIb30BATHCS METOABI OOPATHONW MUTPALIMU BO BPEMEHHOMN

obmactu (RTM), koTopbie OyayT pa3anydaTh U OCYLUIECTBISATH BEIOOPKHU ¢ OOJBIIUMU
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yriamu packpsiTus. OOpaTHas MUTpalnsl BO BPEMEHHOM 00JIaCTH SIBISIETCA IPUMEPOM
MUIPaLUK BOJIHOBOIO NOJIsi, KOTAA BOJHOBBIE MOJIA FEHEPUPYIOTCSI U UCIOJIB3YIOTCS
1151 GopMHUPOBAHUSA CEHCMHUYECKOTr0 N300pakeHUs NPSMBbIM MOAEIUPOBAHUEM
BOJIHOBOTO MOJIsA (MJIM BOJIHOBOTO noJist uctouHuka). RTM Mosker BkiIrouaTh
pacnpocTpaHeHue B OOpaTHOM HANpaBJE€HUH OJIOKA 3aperuCTPUPOBAHHBIX
CEMICMHYECKHUX AAHHBIX, C UCIOJb30BAHUEM TOTO K€ MEXaHU3Ma MPAMOTro
MOJAETUPOBaHUs (BOJHOBOrO noJist mpuemMuuka). RTM MoxeT Takke BKIOYATh
HAJIOKEHHE YCIOBHS OTOOpaKeHHsI, HAIPUMEpP, KPOCC-KOPPEJSIIUH C HYJIEBOM
3a1€PIKKOM, MEXAY BOJTHOBBIMU MOJSIMU UCTOYHUKA U pueMHUKa. Mcnonp3oBanuem
METOJ0OB MUTPALIMH BOJHOBOT'O MOJISI OOBIYHO JKEJIATEJIbHO B MOA3EMHOM 00IacTH CO
CJIOJKHBIM I'€0JIOTUYECKUM CTPOCHUEM, COAEP KA KPYyTONaAao e re0JOrn4ecKue
cTpyKTypbl. X0oTsi MeToAbl RTM B BBIUMCIUTENHPHOM OTHOIIEHUH SIBISIIOTCS Oojee
3aTPAaTHBIMH 10 CPABHEHUIO C JiyueBoil Murpanueit, RTM no3BosseT nony4duts Oosee
TOYHOE CEHCMHUYECKOe N300pakeHne.

Kak moka3ano nanee Ha ¢ur. 5, cmocod 78 mponokaercs Ha mare 86
CYMMHPOBAHHEM BBIOOPOK 3amuceii n300paxeHunii ¢ OONbIINMHU YIJIAMH PACKPBITHS
OIS IOy YeHUsI U300 pakeHusl OCBeIeHUEeM HbIpSo el BoHOH. B mare 86 MoxHO
BBIMOJHUTD NNEPEMEIIEHNUE SHEPTUU HBIPSIOIEH BOJIHBI HBIPSAOWUX BOJH 92 B MOJEINb
MOATNOBEPXHOCTHOM 30HBI. TakuM 00pa3oM, MOKHO CUUTATh, uTO maru 86 u 88 BmecTe
MOTYT BBINOJHATh OOPATHYIO MUTPALMIO BO BPEMEHHON 00JaCTH HAa HU3KOYAaCTOTHBIX
CeHCMUYECKUX JTAHHBIX AJIS NTepeMelleHNs SHePTUU HbIPSAIOIUX BOJH 92 (T.€. 3Hepruu
HBIPSIO SN BOJIHBI) KaXKIOH mapbl HCTOYHHUKA 32 U mpueMHHUKa 36 MHOXKECTBa
KOMOMHALMI PacmoJIOKEeHHUSI HCTOYHUKA 32 U npueMHuka 36. Takue nepemMenieHus
SHEPTUHU HBIPAKIIUX BOJH 92 MOTYT OCYLIECTBJISATh MUTPALIUI0 HU3KOYACTOTHBIX
CEeNCMUYECKUX JAaHHBIX 1ara 84 s nepeMeleHnsl SHEPTUU HBIPSIOLIIUX BOJH 92
Ka)XJIOW mapbl UCTOYHHUKA 32 ¥ MPUEMHHUKA 36 MHOKeCTBa KOMOMHAINI
pacroyioXeHusl ucTouHuKa 32 u npuemHuka 36. Takoe mepeMemeHne MOXET ObITh
BBIMTOJTHEHO /ISl TEHEPUPOBAHMS U300paKE€HHsSI OCBEIEHUEM HBIPSIOIIEeH BOJHOMN.
Crnenyer 3aMeTHUTBh, YTO U300paKeHNE IPU OCBEIIEHUH HBIPSIOIIEH BOJHOM,
ONMCAaHHOE BBIIIE, COAEPKUT HE TOJBbKO HBIPSAIOIIME BOJHBI 92, HO Takxe 3Hepruro 94
00paTHOTO paccessHus ¢ yriaMmu packpbITus > 160°, kak ObIJIO MOKa3aHO BHIIIE.
CyMMupoBaHUE CONEPIKUT HAKOIUIEHHE BHIOOPOK 3aIMMCeN sl TeHePUPOBAHUS

N300pakeHUs OCBEIIEHNEM HBIPSOIIEeH BOJIHOM.
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Kak oTMeuanoch BbilIe, B HACTOSAIIEM PACKPBITUH, "TPUONTHU3UTEIBHO"
O3HA4YaeT, UTO PE3yJIbTAT TOYHOI'O U3MEPEHHS TOr0, YTO Ha3biBaeTcs "OONBLUINM YIIOM
PACKpBbITUS" MOXKET MEHATBHCSI B HEKOTOPOW CTENEHU B 3aBUCMMOCTU OT TOYHOCTHU
anropuTMa oOpaTHON MUTpaLMU BO BpEMEHHOH 00jacTu. B Takux yCinoBHsIX, MOXKHO
ocnabute TpeboaHue > 160°, 4TOOBI BKIFOYUTD 3HAYNUTEIbHOE KOJIHYECTBO SHEPTUU
BOJIM3U 3TOrO yriia, Jake €Clii 3TO He TOUYHO TO, 4To Tpedyercs. Takum oOpa3om, B
HEKOTOPBIX BapUAHTAX OCYIIECTBJIEHUS] MOKHO CMSATYUTH TPeOOBAHUS CTaHAAPTA IS
yJaBiIuBaHusA 3TON 3Heprun. CrnenuanucraM B JaHHOHM OTpaciay, O3HAKOMUBIIUMCS C
HACTOSIIIUM pacKpbITHEM, OyaeT mpocTo chopMUpoOBaTh COOCTBEHHOE CYIKASHUE MO
peanu3aluu 3asBJIEHHOrO crocoda.

Cnocob 78 mpomoikaercs aajiee Ha mare 88 u3BJIeYeHHEM CeHCMUYECKHUX
aMriuty 1 o riyoune uccnenosanus (DOI) noanoBepXxHOCTHOH 30HHI 26 (T.€.,
rOPU30HTOB/TIOBEPXHOCTEH L[€NIeBOr0 MPOAYKTHBHOrO miuacta). Itumu DOI moryT
OBITh 00JACTH OATIOBEPXHOCTHON 30HBI 26 C OCJIOKHEHHBIM ONpPeAeIeHHEM
CKOpPOCTH, T'Zie BBIOOP MECTa PacIOOKEHNsI HCTOYHUKA U MPUEMHHKA (T.€., BBIOOD
MECT PacCIOJIOKEHUsI UCTOUHHKA 32 U mpueMHUuKa 36 u/unu BeiOOp MecT
pacrionoxeHus ucrouHuka 40 u npuemuuka 44 nian 46) nomkeH odbecrneynThb
yay4lleHHne NOCTPOEHUs] CKOPOCTHON Moaenu. [Ipumep Takoro uzBiedeHus
WUTFOCTPUPYETCS UCIOJIb30BaHUEM H300paxkeHus Ha ¢ur. 7.

Ha ¢ur. 7 noxazaHbl MOEIHPOBAHHBIC U MOABEPTHYTHIE MUT'PALINU JAaHHbIE U3
maroB 84 u 86. Ha ¢ur. 7 nokasansl odnactu 98 u 100, Bkiroyarommue Mecra
PacmoJIOKEHUsT UCTOYHUKOB 32, a Takke obnacth 102, BKIIOUAIOIIas MeCTa
pacrmoyiokeHusi npueMHUKOB 36. B mpumepe Ha ¢ur. 7, obaacte 104 moxer
COOTBETCTBOBATH MPOOIEMHON 00IaCTH, B KOTOPOI UCIOJNIb30BAHUE CKOPOCTHOM
MOJeJIM IPUBOJUT K IJIOXOMY KayecTBY uzobpaskenus. s obnactu 104, Moryt ObITh
U3BJIEYEHBl CEHCMUUYECKNE aMIJIUTYAbl MEXAY MapaMU HCTOYHUKOB 32 U IPUEMHHUKOB
36. Obnacteio 104 moxer, Hanpumep, ObITh DOI moanmoBepxXHOCTHOM 30HHI 26 (T.€.,
rOPU30HTA/TIOBEPXHOCTH LEJEBOTO MPOAYKTUBHOTO Tutacta). Kak Obl10 moka3aHo Ha
dur. 5, nnst kaxmoi napsl UCTOUYHUKA 32 U nMpueMHHKa 36 OyAeT CylmecTBOBAaTh
OTHEeNbHbINA 00beM, U3BJI€UEHHBIN KaK 4acTh mara 88.

IToxa3auHusiil Ha ¢ur. 5 cmocod 78 manee mponoskaeTcs Ha mare 90, rae
BBIYMCJIEHBI BKJIAAbl OTAEJIbHBIX NTaPp UCTOYHUKA 32 U MPUEMHHUKA 36 B LIeJI€BOU
obnactu(-ax) (Hanpumep, onHa win 6onee DOI noanoBepxXHOCTHOM 30HBI 26). DTH

BBIYHCJIICHUS BKJIIIOYAKOT OMPEACTICHUC TOTO, NIEPCAAHBI JIU HBIPAKIINEC BOJTHBI 92
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MEKJy TTapaMu UCTOYHUKOB 32 U MPUEeMHHKOB 36 B LejeBble oOmactu. Takum
00pa3oM, MOTYT OBITH ONpPEENIEHbl MECTA PACTIONOKEHN UCTOUYHUKA 32 U
NpUEeMHUKOB 36 (T.€., map UCTOYHUKA 32 U npueMHuKa 36), obecrneunBarmue
nepenady Helps KX BoJH 92 B DOI noanoBepXHOCTHOH 30HBI 26. B HEKOTOPBIX
BapHaHTax OCyILleCTBJAeHUsA, mar 90 MoXKeT AOMOJHUTENbHO BKJIOYATh CPABHEHNUE
CBOWCTBA HBIPSIOIMKUX BOJH 92 (HampuMep, CUJIbl HBIPSIOLIEH BOJIHBI 92, BEJTHYHHBI
HBIPSAIOLUX BOJH 92, MecTa pacrnoioxeHus HeIpsAwouux BojaH 92 8 DOI
NOATIOBEPXHOCTHOM 30HBI 26 U T.1.), npoxonsamux yepe3 DOI moanmoBepXxHOCTHOM
30HBI 26, C MOPOTrOBOI BEJIUYUHOU C TeM, YTOOBI ONPENeIUTh, BKIOYATh JIU
BO3MOJKHBIE€ MECTa MOJIOXKEHUS] UCTOYHHUKA 32 U MPUEMHUKOB 36 B IPOEKT
CEHCMUYECKON ChbEMKH (T.€., ONPENEIUTh FTEOMETPHUIO0 CUCTEMbI HaOJOAEHHS TPOEKTA
CEHCMUYECKONH ChEMKH).

B HEKOTOPBIX BapHaHTax OCYILIECTBJICHHS, MOXKET ObITh T€HEPUPOBAHA OAHA HIIH
fosiee KapT reOMETPHHU CEHCMHUYECKON CHCTEMBI HAOJIOIEHUSI TPOEKTA ChEMKH B
Ka4eCcTBE BBIXOJHBIX AAHHBIX AJI UCIOJb30BAHUS B ONpPEAEIEHNN OKOHUYATEIbHOTO
BapHUaHTa T€OMETPUH CUCTEMBbI HaONOAEHHs TpoekTa cbeMku. Ha ¢ur. 8
npencrasieHa kapra 106 (Hanpumep, KapTa reOMETPUU CEHCMUYECKON CHCTEMBI
HaOI0IeHNUs ), UITIOCTPUPYIOLIAs IPUMEP MECT PACION0XKEHHUsI UCTOUYHUKA 32 U
npueMmHuka 36. Ha ¢ur. 8 Takxe nmokaszaHbl (Hanpumep, NpeaACTaBIe HHbIE TOJYyTOHAMU
WIN APYTUMU rpadpuuecKuMH nprueMaMu 0003HaYeHUsI HCTOYHUKOB 32, YKa3bIBAIOIIHE
Ha U3BJIeKaeMble CeHCMUYEeCKHe aMIINTYAbl Ha 1mare 88 cnocoba 78) mapsr
UCTOYHHUKOB 32 M MPUEMHUKOB 36, mepenarouiue Heipsiromue BoJHb 92 B DOI
NMOATIOBEPXHOCTHOM 30HBI 26 (T.€., obnactu 104). Ha ¢ur. 8 nonosHuTebHO
npeacrasieHa kapra 108, nokaseiBaromas COOTBETCTBYIOIIYIO BepCcHIO KapThl 106,
KOTOpasi MOKeT OBbITh UCMOJIb30BaHA COBMECTHO ¢ kKapToi 108, uinu BMecTo Hee, B
onpeneIeHHH OKOHYATEIbHOW T€OMETPUH CUCTEMBI HAONIOAEHHS MMPOEKTa ChEMKH.
JIOTIOTHUTENIBHO, UM B KAYECTBE aJIbTEPHATUBBI, MOXKET OBITh TEHEPUPOBAH
pe3ynbTaT(-bl) (B BUJAE JaHHBIX MJIM UHOTO MOKA3aTeJIsl), OTPAKAIO NN U3BJICUEHHbBIE
celficCMUYeCcKHe aMILIUTYAbl Ha mare 88 crmocoba 78 miist MECT PacTOIOKEHUS
WCTOYHUKOB 32 U MPUEMHHKOB 36, W/WJIN BbIIAHBI BBIXOJHbIC JaHHBIE, IS
UCIIOJIb30BAHUS B ONPEAEIEHUH OKOHYATEIbHOW T€OMETPUU CUCTEMBI HaOIIOIEeHUS
MPOEKTa CbEMKH.

Texauueckuii 3¢pPekT HACTOAMETrO PACKPBITUS BKJIIOYAET CUCTEMBI U CIIOCOOBI

OonpeacICHUus TCOMCTPUU CUCTEMbI Ha6.]'II-OI[eHI/I$I NpoOCEKTa CBbEMKHU. B YaCTHOCTH,



10

15

20

25

30

-20 -

reoOMeTPHUsI CUCTEMBI HaONIOAEHHUSI MOKET OBITh OPUEHTHPOBAaHA HA KOHKPETHYIO
UCCIelyeMyI0 00JacTh, U MOXKET OBbITh CIIELMAJIbHO BbIOpaHa TaK, YTOOBI HANIPABIISTD
HBIPSIIOIHUE BOJIHBI 92 B 3Ty HccieayeMyro obiacTb. I'eoMeTpust CUCTEMBI
HaOJIOIEHUS TaAK)Ke MOKET ObITh BBIOpaHa Tak, YTOOBI YCOBEPLUIEHCTBOBATH
reHepHpPyEeMYI0 J1ajiee CKOPOCTHYIO MOJeJb, IOCKOJbKY reHepHUpOBaHNE OOHOBIEHHON
CKOPOCTHOM MOJeNH CBSI3aHO ¢ (M MOXKET OBITh BBIITOJHEHO HA OCHOBE) MECTaMu
pacmooXKeHuss UCTOUYHUKA 32 U npueMHuka 36 u Mmectamu pacnonoxenus DOI
NOATIOBEPXHOCTHOM 30HBI 26. Takum 00pa3oM, B ONMUCAHHBIX 3[1€Ch CUCTEMAX H
crioco0ax JJist HCTIBITAHUS MECT PACIIONOKEHUSI UCTOYHUKOB 32 U MPUEMHUKOB 36
(T.e., map ucroununka 32 u npueMHUKa 36) Ha CIOCOOHOCTh HANPABJICHUS HBIPSIOUX
BoJIH 92 B DOI moamoBepXHOCTHON 30HBI 26 UCMOIB3yeTCs (TOCPENCTBOM criocoda
78) COOTHOIIEHNE MEXIY CKOPOCTHOH MOJENBIO (HalpUMep, U3BECTHON BEJIUYHHOMN, B
YaCTHOCTH, MIEPBOHAYAIBHONW CKOPOCTHOHN Mozenbio), DOI nonmoBepXHOCTHOH 30HBI
26 (HanmpuMep, U3BECTHON BEJIMYUHOWN) U MECTaMU PACIOJIOKEHUS] UCTOYHHKA 32 U
npueMHuKa 36 (Hampumep, HEM3BECTHBIMU BEJIMYMHAMU ). DTH MECTA PACIIOIOKEHHS
UCTOYHUKOB 32 M NPUEMHHUKOB 36 najnee MOTyT ObITh HCIOJIb30BAaHBI JAJIsI KOHKPETHON
reOMEeTPUH CUCTEMBI HaOIIOAEHHS MPOEKTa ChEMKH, NCTIOIb3yEMOr0, B YaCTHOCTH,
111 BBIYUCJIEHUSI CKOPOCTHON Mojzienu (Hanmpumep, HEM3BECTHON BEJIUYNHBI) C
NPUMEHEHHUEM MeOMETPUHU CHUCTEMBbl HAOJIOIeHUs IPOEKTa CheMKH (Hampumep,
U3BECTHBIX BEIMUYMH MECT PACIOJIOKEHUs nap uctounuka 32 u npuemHuka 36) u DOI
MOATIOBEPXHOCTHOM 30HBI 26 (HampuMep, U3BECTHOMN BEJUYUHBI). DTUM
obOecrieunBaeTcsi reHepUPOBAHUE OOHOBIEHHON CKOPOCTHOI MOZAENH, KOT/1a HCXOIHA
CKOPOCTHAasi MOJelib, Hal[pUMep, OTPAaHUYNBAET Ka4eCTBO CEHCMUYECKOT0
uzobpaskenus (T.e., eciu ocBeueHue nenesoit oonactu [DOI] coorBeTcTBYET
TpebOBaHUIM, TeHEpUPyeMOe n300paKeHne MOKeT ObITh MJIOXUM U3-32 HETOYHOCTH
UCMOJIb3YEeMOU CKOPOCTHON Moznenn). Takum oOpa3oM, OMUCAHHbBIE 31€Ch CUCTEMBI U
CIOCOOBI BBIMOJHSIIOT MOAEIUPOBaHUE cOOpa JaHHBIX IJIs pa3paboOTKU CeHCMUYECKON
CBEMKH, ONITUMH3UPOBAHHOM /ISl MOCTPOCHUSI CKOPOCTHON MOAeNH, o0ecrnednBaromei
omnpeesieHle MECT PACIONOKEHUsl MIPUEMHUKOB U HCTOYHUKOB JJIsl pelleHusl 3aauu
MOCTPOEHUS YCOBEPIIEHCTBOBAHHONW CKOPOCTHOM MOJeNu. DTO MOXKET
CIoCOOCTBOBATH YAYUIIEHUIO T€HEPHPYEMBbIX CEHCMUYECKUX M300pakeHUH, YTO BEIET
K TOBBIIIEHUIO Ka4eCTBA MPeACTaBIeHNUs] HHPOpMaIuu o0 yrieBogopoaax B
NOATIOBEPXHOCTHOMN 30He 3eMJIM MJIM OCJIOKHEHUSIX B Ipolecce OypeHus

MOANIOBEPXHOCTHOMN 30HBI.
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OmnucaHHbI€ BbIII€ KOHKPETHBIE BAPHUAHTBI OCYLIECTBICHHS OBLIN MPEICTABIECHBI
B KaUeCTBE MPUMepa, U CleNyeT MOHUMATh, YTO 3TH BAPHAHTHI OCYLIECTBICHHUS MOTYT
NOABEPraThCs Pa3IMYHBIM MOAU(UKALUIM U peanusanuu B Apyrux popmax. Taxxe
clenyeT MOHUMAaTh, 4TO (opMya U300pETEeHHs He MPEeaIoaraeT OrpaHuYeHUs] STUMH
KOHKPETHBIMH PACKPBITBIMU OpMaMHU, HO, HAIIPOTUB, AOJI’KHA OXBATHIBATh BCE
Moau(UKaUU, SKBUBAJEHTHI U aJIbTEPHATHBBI, HAXOASIIHUECS B IIpeaesax CylecTBa u
00JIaCTH 3aLUTHl HACTOSIIETO PACKPBITHS.

[IpencraBieHHbIE U 3asIBJICHHBIE 3€Ch CITOCOOBI OTHOCSITCS U IPUMEHHUMBI K
MaTepHATbHBIM OOBEKTaM U KOHKPETHBIM IPUMEpPaM MPAKTHUYECKOTO XapaKTepa,
KOTOpPbIE OYEBUAHO YCOBEPIUIEHCTBYIOT TEXHUYECKYIO 00JaCTh U, TIO 3TOH NMPUUHHE, HE
SABJISIOTCA a0CTPAKTHBIMH, HEMATEPHAIbHBIMH UJIH CYyry0o TeopeTnyeckumu. Kpome
TOT0, €CJIM MPUJIOKEHHAs! B KOHIIE HACTOAIIErO onucanus Gpopmyna uzoOpeTeHus
COAEPKUT OJUH WU OoJiee 3IeMeHTOB, 0003HAYEHHBIX KaK "CpencTna s
[BoimonHeHus | [pyHkuuu|" win "war nus [BeinojHeHus| [yHkouu]",
NpPEAnoaaraeTcs, 4TO TaKHe 3JIEMEHTHI JOJKHbI BOCIIPHUHUMAThCs cornacHo Crtateu 35
CBopna 3akonoB CIIA map. 112(f). Oxnako, nus mo0ObIX TYHKTOB (popMy b,
coAepKAIUX 3JIEMEHTHI, 0003HAYEHHBIE JIOOBIM JPYTUM 00pa3oMm, MPEenrnoiaraeTcs,
YTO TaKHe€ 3JIEMEHTHI He NOJKHBI HHTeprnpeTuposathes cornacHo Crateu 35 CBona

3akoHOB CIIIA map. 112(f).
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OOPMVYIJIA U30BPETEHM A

1. Crioco0, B koTOpOM:

BBIOMPAIOT MHOXKECTBO KOMOMHAIIMI MECT PaCIOIOXKEHUSI UCTOYHUKA U
IIPUEMHHKA 110 PaliOHY CBEMKHU,;

BBIMOJIHSIIOT MOAEIUPOBAHNUE HA MOJIENIU MOATIOBEPXHOCTHBIX CBOWCTB
NOA3EMHON 00JIACTH KaXXAOH Mapbl UICTOYHUKA U MTPUEMHHKA U3 MHOXKECTBA
KOMOHMHALMI MECT PACTIOJIOKEHUSI UICTOYHHUKA ¥ IPUEMHUKA, i1 TeHEPUPOBAHUS
HHU3KOYACTOTHBIX CEHCMUYECKUX AAHHBIX;

BBIMIOJHSIOT OOPAaTHYI0 MHUTPAIIMIO BO BPEMEHHON 00JaCTH HA HU3KOYaCTOTHBIX
CEHCMUYECKHX JaHHBIX JJIS IEPEMELICHHS PEJIOMICHHON BOJIHBI U/UIN SHEPTHU
HBIPAKO LIS BOJHBI KaXK0W Napsl HCTOYHUKA U MIPUEMHHUKA U3 MHOXKECTBA
KOMOMHALIMI MECT PACTIOJIOKEHUS UCTOYHUKA U IPUEMHUKA, JUJII TeHEPUPOBAHHUS
n300pakeHusl, MOJYYEHHOTO OCBEIIEHUEM HBIPSIIOIIEeH BOJTHOM,

U3BJIEKAIOT CEHCMUYECKNE aMITUTYAbI U3 N300paKeHUsI, TOTYUYEHHOTO
OCBEIEHNUEM HBIPSIOINEeH BOJHOH MO HCCeayeMoi obnacTu; u

BBIUMCJISIIOT BKJIaJ COOTBETCTBYIOLIEH HBIPSIOLEH BOJHBI OT KaKA0H Mapbl
UCTOYHUKA M MPUEMHUKA U3 MHOXECTBA KOMOMHAIIUN MECT PacHONIOKEHNUS HCTOYHUKA

U MIPUEMHHUKA B HBIPSIOIINE BOJHBI, IPOXOSIINE Yepe3 UCCIeYEMYIO 001acTh.

2. Cnocob mo m. 1, B KOTOpOM pa3pabaThIBalOT Fr€OMETPHIO CHCTEMBI
HaOJIOEHUsI TIPOEKTA ChEMKH, OCHOBAHHYIO Ha BbIUMCIEHUU BKJIaaa
COOTBeTCTBy}OH.[eﬁ HprSII'OH_[eI\/JI BOJIHBI OT Ka}KI[OfI nmapbl MCTOYHHUKA U IIPpUCMHHUKA U3
MHOXXECTBaA KOM6I/IH3,L[Hﬁ MECT pPAaCIOJIOKCHUA UCTOYHHUKA U MIPUEMHHUKA B HBIPAKIIHUE

BOJIHBI, IPOXOSILIINE Uepe3 HCCIENYEMYI0 00acThb.

3. Cnocob no 1. 2, B KOTOPOM I'€HEPHPYIOT OOHOBJIEHHYIO CKOPOCTHYIO MOJEINb,
UCIIOJB3YIOIYI0 TEOMETPHIO CHCTEMBbI HAOMOAEHHS TPOEKTA CHhEMKH H MECTO

pacmoIOKEHHs UCCIeayeMOoil 00acTH.

4. Cnocob mo m. 1, B KOTOPOM FeHEPUPYIOT KAPTy Fr€OMETPUU CEHCMUYECKON
CHUCTEMbI HaONOAEHUs TPOEKTA ChEMKH, MOKA3bIBAIOIIYIO BKJIAJ COOTBETCTBYIOMIEH

HprSII-OH_Ieﬁ BOJIHBI OT Ka)KHOﬁ nmapbl MCTOYHUKA U NPUEMHHUKA U3 MHOXECTBA
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KOM6HHaHHﬁ MECT pPAaCHOJIOKCHUA UCTOYHHKA U IPUEMHHUKA B HBIPAOIINEC BOJHBI,

NPOXOSAIINE Yepe3 UCCIEAYEMYI0 00JIacThb.

5. Cnoco0 no n. 4, B KOTOPOM I'€HEPUPYIOT OKOHUYATENbHYI0 F€OMETPHUIO
CUCTEMBbI HaOJIOJEHHs TPOEKTAa ChEMKH HAa OCHOBE KapThl TEOMETPHH CEHCMHUECKON

CUCTEMBI H3.6.HIOI[6HI/I$I MPOECKTa CbEMKHU.

6. Crioco® no 1. 1, B KOTOPOM reHEPUPYIOT PE3YIbTHPYIOIIHE TaHHbBIE,
MOKAa3bIBAKOINNE BKJIAJ COOTBETCTBYIOINENH HBIPSIOLEH BOJHBI OT Ka’KAO0M napsl
UCTOYHHUKA M IPUEMHUKA U3 MHOXECTBA KOMOMHALIMN MECT pacIONIOKEHUS UCTOYHHUKA

U MIPUEMHHUKA B HBIPSIOIINE BOJHBI, TPOXOISIINE Yepe3 HCCIAeAyEeMYI0 001acTh.

7. Cnoco6 no n. 6, B KOTOPOM Ha OCHOBAHHH PE3YJIbTUPYIOIINX JAHHBIX

TeHEePUPYIOT OKOHYATEJIbHYI0 T€OMETPHUIO CHCTEMbI HAOJIOJEHUSI TPOEKTA CheMKH.

8. Croco® mo m. 1, B KOTOPOM MOJIEJNb MOAMNOBEPXHOCTHBIX CBOHCTB COAEPKHUT

CKOPOCTHYIO MOZEJb.

9. Cnocob no . 1, B KOTOPOM HHU3KOYACTOTHBbIE CEHCMUUECKHE TaHHbIE

coaepkat 4yacToTsl npudbauzurenbuo ot 1,0 ' go 10,0 I'w.

10. MaTtepuasibHasi SHEProHe3aBUCUMasl MallMHOYUTAaeMas cpeaa, coaepkamias
KOMAaHbl, KOHPUTYPUPYIOLIHE MPOLECCOP IS

BBIOOPA MHOKECTBA KOMOWHAIIMNA MECT PAaCMOJIOKEHHUSI HCTOUHUKOB U
NPUEMHHUKOB M0 PaliOHy ChEMKHU;

MOJIE€JIUPOBAHUS HA CKOPOCTHON MOJEIN NOANOBEPXHOCTHON 30HBI KaXJOU Mapbl
UCTOYHHUKA M IPUEMHUKA U3 MHOXECTBA KOMOMHALIMN MECT PAaCMOJIOKEHUSI UCTOUHUKA
U IPUEMHUKA, AJi TeHEPUPOBAHUS HU3KOYACTOTHBIX CEHCMUUECKUX JaHHBIX;

BBINTOJTHEHHSI OOPAaTHOW MUTPALlMU BO BPEMEHHON 00JIACTH Ha HU3KOYACTOTHBIX
CeliCMUYECKUX AAHHBIX IJIs NepeMelleHUs] SHEPTUU HbIPAIOLIEe BOJIHbI KaXKJ0W napsl
UCTOYHHUKA M MPUEMHUKA U3 MHOXECTBA KOMOMHALIMN MECT PACIONIOKEHUS UCTOYHHUKA
U IPUEMHHUKA, U TeHEPUPOBAHUS U300 paKeHHs, IOJTYUYEHHOIO OCBEIIEHUEM

HBIPAKOLIEH BOJHOM,
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U3BJICYEHUS CEHCMHYECKUX aMIUTUTYA U3 U300paXKeHHs, MOJyYeHHOT O
OCBEIIEHNEeM HBIPSIOIeH BOJTHOW B UccienyeMoi odnacru,

BBIYMCJIEHUS BKJIaZla COOTBETCTBYIOIIEH HBIPSAIOIIEN BOJHBI OT KaKAOW Mapsl
UCTOYHHMKA M IPHUEMHHKA U3 MHOXECTBA KOMOMHALMI MECT PaCION0KEeHUsI HCTOUYHHUKA
Y IPUEMHHKA B HBIPSIOINE BOJHBI, IPOXOASIINE Yepe3 HCCIeAYEeMYI0 00J1acTh; U

BBIYUCJIEHUS PE3YJbTUPYIOIINUX AAHHBIX, MOKA3bIBAIOLUIUX BKJIAJ
COOTBETCTBYIOIIEN HBIPSIOLIEH BOJHBI OT Ka)KJA0H Mapbl HCTOYHUKA U MPUEMHHUKA U3
MHO€CTBa KOMOMHALIMH MECT PACTIOJIOKEHUSI UCTOYHHUKA U MPUEMHUKA B HBIPSIOLINE

BOJIHBI, IPOXOSIINE Yepe3 HCCIETYEMYI0 001acThb.

11. MarepuanbHas 5HeproHe3aBucuMas MallMHOYUTaeMas cpena no m. 10,
cozepikalias KOMaHbl, KOHQUTypupyOLIue mponeccop A pa3padoTKu reoMeTpun
CHUCTEeMbI HaOMOIEHUsS TPOEKTAa CHhEMKH Ha OCHOBE YIIOMSHYTBIX PE3YJIbTHPYIO IIUX

NaHHBIX.

12. MaTtepuasibHasi SHEpProHe3aBucuMasl MallMHOYUTaemas cpega no m. 11,
conepikamas KOMaHAbl, KOHQUTYPUPYIOUIHUE MPOLECCOP AJIsi TeHePUPOBAHUS
OOHOBJIEHHOI CKOPOCTHOH MOJIENIH, UCIIOJb3YIOLIeH TeOMETPUI0 CHCTEMBI

Ha6J'IIOI[eHI/IH MNpOCKTa Cb€MKH U MECCTOIIOJIOXKCHHUEC HCCHeHyeMOﬁ obyacTu.

13. YcrpoilicTBo, conep:xaliee:

npoueccop, CKOHQUTIYPUPOBAHHBIN JJIA:

BbI60pa MHOXeECTBa KOM6I/IHaLII/II\/'I MECT PAaCHOJIOKCHUA UCTOYHHUKA U ITPUCMHUKA
[0 paliOHy CBEMKHU,

MOJETUPOBAHUS HA MOJEJIH MOAMOBEPXHOCTHOTO CBOMCTBA MOA3EMHON 00acTu
Ka)I(I[OfI nmapbl MICTOYHHKA U IIPUCMHHUKA U3 MHOXKECTBA KOM6I/IHaLII/II\/'I MECT
PaCnoNOXKECHUA UCTOYHHUKA U TPUEMHUKA, O] TCHEPUPOBAHUA HU3KOYACTOTHBIX
CEMCMHUYECKUX JTAHHBIX

BBINTOJTHEHHSI OOPATHON MUTPALIMU BO BPEMEHHOM 00JIACTH Ha HU3KOYACTOTHBIX
celfiCMUYeCKUX JAAaHHBIX OJId NEPEMCIICHNUA SHEPTUN HprfII-OLLIGfI BOJIHBI OT K&)I(I[Oﬁ
napbel MICTOYHHUKA U IIPUCMHHUKA U3 MHOXECTBA KOM6I/IHaLII/II\/'I MECT PACIIOJIOXKCHUSA
HCTOYHHKA U TIPUEMHUKA, OJId TCHEPUPOBAHUA 1/1306pa>1<eH1/1$[, MNOJIYYE€HHOTO

OCBEILUEHUEM HBIPSIIIENH BOJHOM,
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U3BJICYEHUS CEHCMUYECKUX aMIUTUTYA U3 U300pa’keHus, MOJYyYeHHOT O
OCBEIIEHNEeM HBIPSIOIeld BOJHONW B UccienyemMoi odiactu;, u

BBIYMCJIEHUS BKJIaZla COOTBETCTBYIOIIEH HBIPSAIOIIEN BOJHBI OT KaKAOW Mapsl
UCTOYHHMKA M IPHUEMHHKA U3 MHOXECTBA KOMOMHALMI MECT PaCION0KEeHUsI HCTOUYHHUKA

U MPUEMHUKA B HBIPSIOLINE BOJHBI, TPOXOISIIINE Yepe3 UCCAEAYyEeMY 001acTh.

14. YcrpotictBo mo m. 13, B KOTOPOM Mpoueccop CKOHPUTYPUPOBAH IJIs
pa3paboTKku reoOMeTPpUHN CUCTEMBbI HAOIIOAEHHS MPOEKTAa ChEMKH Ha OCHOBE BKJIaia
COOTBETCTBYIOIIEN HBIPSIOLIEH BOJHBI OT Ka)KA0H Mapbl HCTOYHUKA U IPUEMHHUKA U3
MHO€CTBa KOMOMHALIMH MECT PAaCIOJIOKEHUSI UCTOYHUKA U TPUEMHUKA B HBIPSIOLINE

BOJIHBI, IPOXO/SILIINE Uepe3 UCCIENYEMYI0 00J1acTh.

15. YerpoiictBo mo n. 14, B KOTOpOM mpo1ieccop CKOHGUTYpUPOBaH AJIs
reHepupOoBaHUs OOHOBICHHON CKOPOCTHON MOJENH, HCTIOJNB3YIOIIEH reOM eTPHIO

CUCTEMBI Ha6J'IIO,[[eHI/I$I NpoEKTa CbEMKHU U MECTOITOJIOXKCHUEC HCCHeHyeMOﬁ obJacTu.

16. YcrpoiictBo mo m. 13, B KOTOpOM mpoueccop CKOHPUIypHpOBaH A
reHEePUPOBAHUSA KapThl TEOMETPUH CUCTEMBI HAOMIOIEHNS TPOEKTA ChEMKH,
MOKAa3bIBAOIIEH BKJIAJ COOTBETCTBYIOIIEH HBIPSIOLIEH BOJHbBI OT KaXXKAOW Maphbl
UCTOYHHMKA M IPHEMHHKA U3 MHOXECTBA KOMOMHALIMI MECT PaCIO0OKEeHUsI HCTOUYHUKA

Y IPUEMHHKA B HBIPSIOLINE BOJHBI, IPOXOASILINE Yepe3 UCCIeAYEeMYI0 001acTh.

17. YcrpoiicTBo 1o . 16, BBIXOJHOE YCTPOUCTBO KOTOPOTO BBIMOJHEHO C
BO3MOXKHOCTBIO MEpeaut KapThl TEOMETPUH CEHCMUYECKONW CUCTEMbI HAOIIOIEHUS
MPOEKTa CbEMKHU AJIsl UCIIOJNb30BAaHUs B FEHEPUPOBAHUM OKOHYATEIbHONW r€OMETPUHU

CUCTEMBI Ha6.HIOZ[eHI/I$I MNPOEKTa CBEMKH.

18. YerpotictBo mo m. 13, B KOTOpOM mpoLieccop CKOHGUTYpUPOBaAH IJIst
F€HEpUPOBAHUS PE3YJbTUPYIOIINUX NTAHHBIX, MOKA3bIBAKOIIUX BKJIaJ COOTBETCTBYIOIIEH
HBIPSIIOIIEN BOJIHBI OT Ka)KIOW Mapbl MCTOYHHKA U IPUEMHHUKA U3 MHOXECTBA
KOMOWHALMH MECT PacTOIOKEHUS UCTOYHHUKA U MPUEMHUKA B HBIPSIOIINE BOJIHBI,

NPOXOASAIINE Yepe3 UCCIEAYEMYIO 00JIacThb.
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19. YcrpornicTso 1o 1. 18, BEIXOQHOE YCTPOUCTBO KOTOPOTO BBIMOJHEHO C
BO3MOJKHOCTBIO Mepeauu pe3yabTUPYIOIIUX JaHHBIX JJIs1 UCIIOJIb30BAaHUS B

FrCHEPUPOBAHUU OKOHYAaTeJIbHOM reoMeTpun CUCTEMbI Ha6.]'II-OI[eHI/IH NpOCKTa CbCMKH.

20. YcrporicTBo 1o m. 13, B KOTOPOM MpoOLEcCOp CKOHPUTYPUPOBAH IJIs
HCIIOJIb30BAHUSI UCXOAHOW CKOPOCTHOM MOJENH, B TO BpeMsl Kak MOJeJNb

MOJIMOBEPXHOCTHBIX CBOHUCTB COAEPIKUT CKOPOCTHYIO MOJIENb.
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