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NPUEMHHUKOB M METOMOJIOTHIO 00pabOTKH, KOTOpbIE MpeqHa3HA4YeHbl Ui OCIa0lIeHUs] €CTECTBEHHBIX
(DOHOBBIX CEHCMUYECKUX MOMEX, KOTOPhIE PETHCTPUPYIOT BO BPEMsI ChEMKH BMECTE ¢ CEUCMHUYECKUMHU
JMaHHbIMH. [Ipy TakoM MOAXOJIE UCTIONB3YIOT 3HAHUS O TOM, YTO €CTCCTBEHHBIC (DOHOBBIC CCHCMUYCCKHUEC
MOMEXH HMMEIOT MEHbIIYI0 (Pa30Byl0 CKOPOCTb, YeM CEHCMHUYECKHE CHTHAJbI, KOTOPbIE HCIOJIb3YIOT
JUISL IOCTPOCHUSI M300pKEHUI M MHBEPCHI, M B HEKOTOPHIX BapHAHTAX OCYLIECTBICHHS TH MMOMEXH
MOTYT MPUXOAUTH ¢ KOHKPETHBIX MPEIIOUTUTEIBHBIX HAIIPaBICHUN. PacKkphiBacMbIil CIOCOO BKIIFOYACT
B ce0s 1Be cTaauu: 1) onpenenenne mo npeaBapuTeIbHBIM CEHCMUYECKUM JaHHBIM Jrana3oHa (a3oBbIX
CKOPOCTEH U aMILUIUTY][ €CTECTBEHHBIX (DOHOBBIX CEHCMUYECKUX MOMEX, B KOTOPOM MPEHUMYIIECTBEHHO
COZIcpIKaTCsl TIOMEXHM, a TaKKe CTCNEHH, 0 KOTOPOW HEOOXOAMMO OCIa0UTh 3TH TOMexu; 2)
MIPOEKTHPOBAHUE CHEMKH H crioco0a 06paboTKy 1y1st 0CIAabICHUS STHX IIOMEX OTHOCHTEIIBHO TpebyeMoro
CHTHAJIA.
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CchliIKa HA POICTBEHHBIE 3asIBKH

CornacHO HACTOSIICH 3assBKE HCIPAINIMBACTCS IPUOPUTET B COOTBETCTBHH C MPEIBAPUTEIHHON 3asSBKOI Ha
Bbtauy matenta CIITA Ne 62/086,362, moganHoit 2 nexabps 2014 roga ¢ Ha3BaHueM "MacCUBBI TOJIOBHBIX BOJIH
B MOPCKHX CEHCMHYECKHX ChEMKax', coep)kaHHe KOTOPOW ITOJIHOCTHIO BKIIOYEHO B HACTOSIIYIO 3asBKY ITO-
CPEICTBOM CCBHIJIKH.

3asBiIeHHE KacaTeIbHO UCCIICIOBAHIS HITH pa3paboTkH, (PMHAHCUpYEMOi U3 (emepanbHOro Or0KeTa.

He npumenumo.

IpeamecTBYOLUIl YPOBEHb TEXHMKH HACTOSIILIET0 H300peTeHUs

PackpriBacMOe B HACTOSIIEM JJOKYMEHTE HU300PETEHUE OTHOCUTCS K CCHCMUYECKHM ChEMKaM U, B 9aCTHO-
CTH, K CTIOCO0Y HI3KOYACTOTHBIX CCHCMUYCCKUX CHEMOK.

CelicMuueckas CbeMKa - 3TO MOIXOJ K HCCICIOBAHHIO TOI3EMHBIX TOJII B T'COJIOTHYECKOW Cpelie ¢ MC-
MOJIb30BAHUEM 3BYKOBBIX BOJH. CelicMuyeckas cheMKa BKJIIOUACT B ceOsl mepeayy aKyCTHYCCKUX WIH 3BYKO-
BBIX BOJIH B IPUPOJHYIO CPEeIy TakKuM 00pa3oM, YTO OHH MPOHHUKAIOT B 3€MIIO0 U MPOXOJAT Yepe3 H3ydaeMbIe
MOJ3¢MHBIC TEOJIOTHUCCKUE TONIIM. BO Bpemsl MX TMPOXOXKACHHUS Yepe3 TONIM OMpeelICHHBIC O0COOCHHOCTU
STHX TOJII OyAyT BO3BPAIIaTh BOJIHBI HAa3a] K IIOBEPXHOCTH, TIE OTPa’KEHHBIE BOIHBI PETUCTPHPYIOT.

3aperucTpupoBaHHbIC BO3BPAIIAIONINECS BOJHBI 3aT€M HCCIEAYIOT, YTOOBI TOMYyYUTh WHPOpPMaNHio 00
oTix Tommax. CelicMHYeCKUe TaHHBIC, MTOJyYCHHBIE W3 3apETHCTPUPOBAHHBIX BOJH, 00pabaThIBAIOTCSA C TEM,
YTOOBI, HAIPUMEP, MOIYIUTh H300pakeHNe N3yJaeMBIX OJ3eMHBIX TOI]. YacTo 3TH H300paKeHHS MCIIONB3Y-
FOT JUI MOJICIMPOBAaHUS NOA3eMHBIX Tomm. Hanmpumep, 1 uccie10BaHus MOA3EMHBIX TONI YacTO pa3padaThi-
BalOT MOJICITH, U3BECTHBIC KaK "MOJIEIN CBOWCTB IreOJIOTHIECKON cpenbl”. M300paskeHusI ¥ TOCTPOCHHBIE 110 HUM
MOJIEJI MOTYT CIIOCOOCTBOBATh OOHAPYKECHHUIO TIOJIE3HBIX UCKOMACMBIX. B YaCTHOCTH, TAKUMU TOJIC3HBIMU HC-
KOTIAEMBIMH MOTYT OBITh HE(Th M MPUPOIHBIN Ta3. DTH CIIOCOOBI MOTYT IPUMEHSTH IS TIOUCKA IPYTUX BUIOB
TIOJIC3HBIX UCKOTIAEMBIX.

OnuH U3 TUIIOB CEHCMMYECKHX ChEMOK - 3TO "Mopckad" celicMuyeckasl cbeMKa. TepMHH "Mopckas” yka-
3BIBACT TOJILKO HA TO, YTO CHEMKY BEITIOJHSIOT B BOJIC HJIM Ha BOJC. DTO HE 00S3aTEIbHO 03HAYACT, UYTO CHEMKY
BBITIOJTHSIOT B CPEJIE C COJICHON BOAON. XOTSI MOPCKHE CEMCMHUECKHE CheMKH MOTYT OBITh BEITIOJHEHBI B Cpelie
C COJICHOM BOJIOH, HATIPAMEP, B OKEaHe, OHU TaK)Ke MOTYT OBITH BBHITIOJHEHHI B CI1A00MUHEPATH30BaHHOM BOZIE -B
3aIMBax, 3CTyapusax M NMPUIUBHBIX OojoTax. X MOTYT MpOBOIUTH Jake B COBEPIIEHHO IMPECHOH BOJAE, TaKOU
KaK HaXOIUTCS B 03epax U 0oJoTax.

HuskodacToTHast chbeMKa - 3TO €I OJHA CPABHUTEIHHO HOBasl pa3paboTKa B 001aCTH CEHCMUYECKUX Che-
MOK. VICTOpHYECKH B CEHCMHYECKHX CHEMKAX HCIIONB3YIOT CEHCMHYECKHE CHTHANIBI C YaCTOTaMHU B JHANa30He
ot 6 10 80 I'1, TOCKONBKY TaKUE CHTHAJBI IPUTOMHBI C TOYKH 3PSHUS TEXHUYECKHUX MPOOJIeM, KOTOPBIC Xapak-
TEPHBI I CEHCMUYIECKUX CheMOK. TepMUH "HU3KHE YACTOTHI" B 3TOM UCTOPHYCCKOM KOHTEKCTE IIOHHUMAIOT KaK
YaCTOTHl HM)KE KOTOPHIX IOJIYUYCHHE YIOBICTBOPUTEIBHOTO OTHOIICHHS CHTHAI-TIOMEXa C HCIOJB30BaHUEM
TPaTUIIMOHHBIX HCTOYHUKOB CHJIBHO YCIIOXHSIETCS IO MEPE YMEHBIICHUS YacTOT, T.C. MPH YaCTOTaX HIXKE IPU-
onmu3uTensHO 6-8 '

Hcnonp30BaHue HU3KUX YaCTOT JJIS TIOYYCHUS H300paXKEeHHUS C HCIOIB30BAHUEM MOPCKHIX CEHCMUYCCKUX
JTAHHBIX OKAa3aJIOCh CIIOXHBIM JIJIST YaCTOT HIDKE MPUOIM3UTENTHHO 6 ', 0COOEHHO /IS YacTOT HYDKE TPUOIH3H-
TenbHO 4 I'm. TIpudem cI0KHOCTD TBOSIKas: Ha HU3KUX YaCTOTaX €CTECTBEHHBIE (DOHOBBIE CEHCMHYECKHE ITOMe-
XU TEOJIOTHYECKON CPeIbl MOCTENIEHHO YCUIIMBAIOTCS, @ MOIITHOCTD TPATUIIMOHHBIX ITHPOKOIOJIOCHBIX HCTOYHH-
KOB, TaKWX KaK ITHEBMOITYIIKH, IIOCTETIEHHO CHIKAaeTcs. B pe3ympTate B MOPCKHX TTyOOKOBOITHBIX ceificMmde-
CKUX JaHHBIX OTHOIIEHHE CHT'HAJI-TIOMEXa MOKET CHIIKAThCS I yacToT Hike 4 I'ip Oosee, uem Ha 30 nb Ha
OKTaBYy.

Takum oOpa3oM, HECMOTpSI Ha TO, YTO B IEJIOM MOXET CYIIECTBOBATH MHOTO IMOIXOMASIINX CIIOCOOOB TO-
JMYYCHUST CEHCMHYCCKHX HW300pakKCHUH, HEOOXOJAMMOCTH TIOBBIIMICHUS S(PQPEKTHBHOTO OTHOIICHHS CHIHAJ-
moMexa mpu cOope CeCMHYECKUX JaHHBIX HA HU3KUX YaCTOTaX MPOJOJDKACT CTUMYIUPOBATH MOSBICHHE HOB-
IIECTB B JJAHHOW OOJIACTH TEXHUKU. B 4acTHOCTH, TOMHUMO MPOYEro, CYIIECTBYET HEOOXOAMMOCTh B crocobax
CBEMKH M 00pabOTKH, KOTOPBIC YIYYIIAtOT COOp CEHCMHYECKUX MAaHHBIX (CHEMKY) M UCIIOJIb30BaHUE HU3KOYAC-
TOTHBIX CEHICMUYECKHUX JAHHBIX ¢ HU3KMMHU dacToTaMu. [1o ykazaHHOW mpuduHE 3Ta 00JacTh TEXHUKHA OTKPHITA
JUTS YITydIISHUH WK, TI0 MEHbBINEeH Mepe, albTepHATUBHBIX CPEICTB, COCO00B M KOH(UTYpAIHil, KOTOPBIE MOT-
7 GBI CIIOCOOCTBOBATH YCHIIHSIM T10 YITYUIICHUIO CUTYaIlUH.

Kparkoe onucanue ¢puryp

[Ipunaraemsie GUTYpHI, KOTOPHIE BKIIOYECHBI B HACTOSAIMINN JOKYMEHT M COCTaBISIOT €r0 4acTh, MILTIOCT-
PHUPYIOT BapHaHTHl OCYIIECTBIICHHS HACTOSIMIETO M300pETEHUS M BMECTE C OTHMCAHUEM CIY)KaT IS MOSCHEHUS
MPUHITUIIOB HACTOSAIIETO n300peTeHus. Ha gurypax m3obpaxeHo cienyroiiee.

Ha ¢wur. 1 mpencTaBieH y4acTok CheMKH B TIpeiefiaX U3yd4aeMOU ITUIOIIAAH, Ha KOTOPOM MOJXKET OBITh IPO-
BEJICHA HM3KOYACTOTHAS CeCMHUUECKas CheMKa, KOTOpasi CIIPOCKTUPOBaHA B COOTBETCTBHH C PACKPHIBAEMBIM B
HACTOSIIEM JOKYMEHTE CIIOCOOOM.

Ha ¢wur. 2 npeacrasieH peaan30BaHHBIA HA KOMIIBIOTEPE CIIOCOO B COOTBETCTBHH C OJHUM ACIIEKTOM pac-
KPBIBAEMOT0 3/1€Ch CIIOCO0A.

Ha ¢wur. 3 npexcraBieHsl OTAENTBHBIE YaCTH apXUTEKTYPhl IPOTPAMMHBIX H alllapaTHBIX CPEICTB B TOM
BUZIE, KaK OHHU MOTYT OBITH HCITOJTF30BAHBI B HEKOTOPHIX acTIeKTaX PacKpbIBaeMOro 37ech crocooa.
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Ha ¢ur. 4 npencrasieH 0JH KOHKPETHBIA BAPUAHT OCYIICCTBICHUS, B KOTOPOM H300paKCHHBIN Ha dur. 2
CIOCO0 SBIISICTCS YacThIO 00JIee MAaCIITAOHOH MPOLEAypHI.

Ha ¢ur. 5 cxemaTHdecku MpeaCcTaBICHO MOJydYeHHEe MacCHBa CEHCMUYECKUX JAAaHHBIX B BapHaHTE OCYIIe-
CTBJICHHS, TIOKa3aHHOM Ha (ur. 4.

Ha ¢wur. 6 npeacrasieH mpuMep pactoiokeHUs] IPUEMHHUKOB 10 CETKE IS CheMKH, TIOAOOHBIA TOMY, 4TO
WCIIOJIB30BaH B CheMKe Ha QuT. 5.

Ha ¢wur. 7 npencraBneH oAuH KOHKPETHBIH MPUMEP OCYIIECTBICHHUS BBIYUCIUTEILHOTO YCTPOUCTBA, U30-
OpakeHHOTO Ha (PUTr. 3 ¥ UCIIOIB3yEMOTO B NMPUMEPE OCYIIECTBICHHUS, KOTOPBIH M300pakeH Ha ¢wur. 4, B 9acT-
HOCTH, KOMIIBIOTEPHAS CUCTEMa, Ha KOTOPOH B HEKOTOPHIX MPUMEpPax OCYIIECTBICHUS MOTYT OBITh OCYIICCTB-
JICHBI HEKOTOPBIE ACHEKTHI HACTOSIIETO N300PETEHUS.

Ha ¢wur. 8 mpencrapneH npuMep NpoeKTa CheMKH, KOTOPBI MOKET OBITh COCTABJICH B HEKOTOPHIX BapHaH-
Tax OCYIIECTBJICHUS HACTOSAIIETO H300pETCHNSI.

Ha ¢wur. 9 cxemaTryecku npecTaBiIcHa HU3KOYACTOTHAS MOPCKas CECMUYECKasi CheMKa, IIPOBEJICHHAS B
COOTBETCTBHH C IIPOCKTOM CHEMKH Ha (ur. 8.

Ha ¢wur. 10 npencraBiena ceiicMorpaMmma o0IIEero MyHKTa B3pbIBa, MPUOIU3UTEIHHO TOX0XKas HA Ty, YTO
OyneT moydeHa B pe3yJibTaTe HU3KOYaCTOTHONW MOPCKOHM CheMKH, MTOKa3aHHOH Ha (ur. 9.

Ha ¢wur. 11 npeacraBneH npyroi BapuaHT OCYIIECTBICHUS, albTePHATUBHBIN TOMY, YTO MOKa3aH Ha (ur.
4.

Ha ¢wur. 12 npencrasieHo ociadieHue 4eObIEBCKOTO YaCTOTHOTO GMiIbTpa 3x3 uist cXeMsbl Qur. 8.

Ha ¢wur. 13A-13B mpencraBieHa KOHIENITyaIbHAs CXeMa OJHOW KOHKPETHOH CHhEMKH; 3Ta CXeMa MOXKET
OBITH UCTIOJH30BaHA B BApHUAHTE OCYIIEeCTBICHUS 1Mo ¢ur. 11.

Ha ¢wur. 14 npencraBieHo cXeMaTHUECKOE H300pakeHUE 3aBUCIMOCTH CHUTHAJI-ITOMEXa ISl MOPCKHUX JOH-
HBIX TAHHBIX, IOJIYYCHHBIX B XOJIC TITYOOKOBOTHON CheMKH B MEKCHKAaHCKOM 3aJIHBE.

Ha ¢ur. 15 npencraieHo cxemarndeckoe n3o0paxeHue "pajapHoro” aHajan3a MOPCKUX JOHHBIX JaHHBIX,
MOJYYCHHBIX B X0JI€ INTyOOKOBOIHOW CheMKH B MEKCHKaHCKOM 3aJIHBE.

Ha ¢wr. 16 u ¢ur. 17 nokazaHo rpaduieckoe npeacTaBIeHHe 0JHOTO KOHKPETHOTO BapHaHTa OCYILECTB-
JICHHsI CIIOCO0a MOTHOBOJIHOBOW MHBEPCHU B TOM BHJC, KaK OHa MOXKET OBITh OCYIIECTBICHA B HEKOTOPBIX ac-
MEKTax MPEACTaBICHHOTO B HACTOAIIEM JOKYMEHTE CIIoco0a.

Ha ¢wur. 18 mpencraBiaeHbl HEKOTOPBIE aCHEKTHI MPOTPAMMHOTO M allapaTHOro 00eCredeHus B OJHOM
KOHKPETHOM BapHAHTE OCYIIECTBIICHHUS BEIYUCIUTEIHLHOTO YCTPOHCTBA, TAKOTO KaK MOXET OBITh MCITOIB30BAHO
JUTSI peaTH3aIiiy Crroco0a IMoTHOBOJTHOBOM HHBEPCHH, TIOKAa3aHHOTO Ha Gur. 16 u 17.

PackpbITHEe BADHAHTOB OCYIIECTBJIEHHSA

B crnocobe Mopckoii ceiCMUIEeCKO CheMKH, OTIICAHHOM B HACTOSIIEM JOKYMEHTE, UCTIOIB3YIOT TPYIITY
MPUEMHHUKOB U METOJIOJIOTHIO 00paOOTKH, KOTOPBIC MPEIHA3HAYCHEI ISl OCNA0JICHHUS €CTECTBEHHBIX (POHOBBIX
CEMCMHYECKNX TIOMEX, KOTOPBIE PErHCTPHPYIOT BMECTE C CEHCMHUUYECKMMH JaHHBIMH BO BpeMsl CheMKH. [Ipu
TaKOM IT0JIXOJI€ MCIIOB3YIOT 3HAHUS O TOM, YTO €CTECTBEHHBIC (DOHOBBIE CEHCMHUYECKUE OMEXH UMEIOT MEHb-
1Iyro (a3oByI0 CKOPOCTh, YEM CEHCMHYECKNE CHTHANBI, KOTOPBIE UCIIONB3YIOT JUISL IIOCTPOCHUS H300payKeHUH U
WHBEPCUI U, B HCKOTOPBIX BapUaHTaX OCYIICCTBICHHS, STH IIOMEXH MOTYT MPUXOIUTh C KOHKPETHBIX MPEIIOY-
TUTENBHBIX HANpaBlIeHWH. PackpbIiBaeMblid criocod BKIIOUaeT B ce0s 1Be cTaauu: 1) ompenesieHre mo npeaBapu-
TENBHBIM CEHCMUYECKMM JaHHBIM JHarna3oHa ()a30BBIX CKOPOCTEH M aMIUIMTYl €CTECTBEHHBIX (DOHOBBIX ceiic-
MHYECKHX MOMEX, B KOTOPOM IPEUMYIIECTBEHHO COAEpKaTCS MOMEXH, a TakKe CTETeHH, A0 KOTOPOi HeoOxo-
JIMMO OCJTA0UTH ITH MOMEXH; 2) MPOSKTUPOBAHUE CHEMKH M criocoba oOpaboOTKU IS OCIA0ICHHS dTUX TOMEX
OTHOCHTENIFHO TpeOyeMoro curHana. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS PAaCKPhIBAEMOTO CIIOCO0a TaKkKe
WCTIONB3YIOT HAIIPaBICHHUE WIIM a3UMYT MPHX0JIa TIOMEX, IIOCKOJBKY, TaM, TJ€ 3TO BO3MOXHO, HX HCIIOJIH30BAHNE
WHOT]Ia MOYKET OBITh MOJIC3HBIM.

To, uro cocraBysieT "B OCHOBHOM IOMEXH", a Takke TpedyeMasi CTeleHb ocialieHus moMex Oy yT oTiu-
YaThbCs B PAa3HBIX BapUAHTAX OCYIICCTBICHHS B 3aBHCUMOCTH OT KOHKPETHBIX JeTalleii peanm3anuu. B maHHOM
00J1aCTH TEXHUKH XOPOILO U3BECTHO, YTO BCE CEHCMHUYECKUE TaHHBIE CO/IEPXKAT B ce0e MOMEXH, U YTO BEIHMUNHY
9THX TOMEX M3MEpSIOT OoTHomieHHeM "curHan-nomexa" mwmm "curnai-myMm" (S/N). Kak mpaBuio, oTHomeHne
CUTHAJI-TIOMEXa B JIFOOOM MAaCCUBE CEHCMHYCCKUX NAHHBIX JOJDKHO OBITH JOCTATOYHO BBICOKHM, YTOOBI TIOCIE-
Jyrorias 00paboTka JaBayia pe3yabTaThl, IPUTOIHBIC UIA TOW IEIH, ¢ KOTOPOH BEIMOIHSIOT 00paboTKy. CooT-
BETCTBEHHO, TpeOyeMoe OTHOIIEHUE CUTHAJ-TIOMEXa M, TaKHM 00pa3oM, Tpebyemoe ociabiieHne rmomMex OynmeT
3aBUCETh OT MPUMEHSIEMON 00pabOTKH M HCIIOJIb30BaHMS Pe3yabTaToB 00padoTku. CiemoBaTenbHO, TO, YTO CO-
cTaBisieT "B OCHOBHOM ITOMEXH", HE IMOANAETCSI OOBEKTHBHOM KOJHWYECTBEHHOM OIIEHKE M3-3a 0COOEHHOCTEH
KOHKpPETHOH peanm3anuu. {7 meneil HacTosmero n300peTeHns HeOMyCTUMBIE IOMEXH - 3TO T€, KOTOpPhIEe 3Ha-
YUTETBHO YXYALIAIOT BO3MOXKHOCTh HCIIOJIB30BAHUS TOTO CUT'HAJA, C KOTOPBIM OHU IEPEKPHIBAFOTCS.

Hanpumep, o7Ha u3 BaXXHBIX Iielieli cOopa HU3KOYACTOTHBIX TAHHBIX COCTOMUT B IPUMCHEHHUU MTOJIHOBOJIHO-
BOM mHBepcuu. [10THOBOIHOBAsE HHBEPCHS - 3TO HTEPATUBHBIN CIOCOO ONTUMU3AIMH B MOMBITKE HAUTH MOJCITH
TEOJIOTHYECKOH cpefibl, KOTOpask 0OBSICHAET BCIO CEHCMHYECKYI0 MH(OPMALUIO, 3aPETHCTPUPOBAHHYIO IPHEM-
HUKaM#. B 0JJTHOM BapHaHTEe OCYIICCTBICHHUS B PE3yJbTATe IMOJHOBOJHOBOW MHBEPCHU TOJIYYAIOT TPEXMEPHBIH
00BEM C TIPOTHO3HEIM 3HAYCHUEM aTPUOYTa FEOIOTHICCKON CPebl B KaXKI0W TOUYKE 3TOro 00bemMa. B BapmaHnTax
OCYILIECTBIICHHUS aTPUOYTOM TEOJIOTHYECKOW Cpeasl MOXKET OBITh, HO HE OTPaHHYMBATHCS UM, CKOPOCTH IPO-

-2



036146

JIOTBHBIX BOJH, CKOPOCTB IONEPEYHBIX BOJH, INIOTHOCTh, MAPaMETPhI AHU30TPOIINH, YIIPYTHE MTOCTOSTHHBIC (MO-
JIyJIA YIIPYTOCTH) TApaMETPBI 3aTYXaHUS WU CKOPOCTH APYTUX BOJH B T€OJIOTHIECKOH cperie.

OnuH MMPOKO UCTIONIB3YEeMBIi alTOpUTM IIOJIHOBOJTHOBON WHBEPCHH - 3TO TIOJHOBOJIHOBAS MHBEPCHS B Ua-
CTOTHOHM 00JIacTH, B YaCTHOCTH, (ha30Basi MOJTHOBOIHOBASI MHBEPCHUS B YACTOTHOW OOJACTH; B ATOM CIydae IS
WHBEPCHH HCIIONB3YIOT TOIBKO (ha3oByIO (0€3 aMIUIMTYIHON) COCTaBISIONIYIO NaHHBIX. [IJI1 OnpeieIeHHs BITHS-
HUS TIOMEX OKpY’Karomlel cpenbl Ha (a30BYIO MOITHOBOJIHOBYIO HHBEPCHIO B YaCTOTHOW 00JAaCTH MBI CHadaia
MOJIEIUPYEM CEHCMIUYECKYIO0 CheMKY 0€3 IToMeX M ISl KaKJOW Maphl HCTOYHHUK-TIPUEMHHIK PacCUUTHIBAaeM (asy.
3arem MBI 100aBIsIeM K pe3ysibTaTaM MOJEITHPOBAaHUS COOTBETCTBEHHBIM 00pa30oM MacIITaOWpPOBAaHHBIC HU3Me-
peHust (MHUKPOCEHCMUYECKUX) TIOMEX OKpYKAIoIIeH Cpefbl Ha W3ydaeMOl IUIOMIaad, U CHOBa PaCcCUYUTHIBAEM
(haspl A KaXIOW Mmapbl UCTOYHHUK-IPUEMHUK. Pa3HOCT, MEXIy HMMH yKa3bIBacT Ha paccoriiacoBanue (as,
00YCIIOBJICHHOE TTOMEXaMH OKpY Kalolel cpe/bl.

MopenupoBaHHe MOKa3bIBACT, YTO PE3YNIbTATHl (Ha30BO MMOJIHOBOJIHOBOH WHBEPCHHU B YACTOTHOM 00JIACTH
HECYIIECTBCHHO YXYALIAKTCS, €CIIH CPeIHEKBaApaTHIcCKue (Pa30BbIC MOTPEITHOCTH, TPUBHECCHHBIC TOMEXaAMU,
MEHbIIe, YeM MpuoIu3uTeabHo 20°. 3aTeM HEOOXOAUMO OIPEACTUTh HACKOJIBKO TpeOyeTcss OCIaOuTh MOMEXH,
YTOOBI MOHU3UTH CPEeIHECKBaApaTHIccKue (ha30BbIC TIOTPEIIHOCTH IO YPOBHS HIDKE 3TOr0 mopora. [Ipogomkim ¢
3TUM TPUMEPOM: MOAEITHLHBIM MOHOXPOMATHYECKHMA CUTHAN ¢ YacToToi 1.5 'l m mpogomkuTensHOCTRIO 1 Mu-
HyTa, 00paboTaHHbIH Ha ()OHE M3MEPEHHBIX MOMEX, J1aeT ()a30BYIO IMOTPEHIHOCTH B 2° Ha paccrosHuu 1 kM, 10°
Ha paccTosHUM 5 kM, 20° Ha pacctosHuM 10 kM, 41° Ha paccTosHun 20 kM u 57° Ha paccrosHuM 30 kM. Taxum
obpazom, Ha paccTossHUU 10 KM OTHOIIEHHE CHTHAI-TIoMexa (MPUOIU3UTENLHO 2.5) BIOJTHE MOIXOIUT, HO €CIIH
TpebytoTcs ynaneHus B 30 kM, Toraa HEOOXOAUMO OCIA0UTh TOMEXH OTHOCUTEILHO CHTHaa ¢ yacToTol 1.5 '
npubmm3uTenbHo B 30/10=3 pasa wiu npudmmsurensHo Ha 10 1b. Takum 06pa3oM, B 3TOM KOHKPETHOM BapHaH-
TE€ OCYIIECTBIICHUS C 3TUMH KOHKPETHBIMU ITapaMeTPaMHt JaHHBIE, KOTOPHIC SBJSIIOTCS "B OCHOBHOM MOMeXaMu',
UMCIOT OTHOIIICHUE CUTHai-momexa S/N>~2.5. CrenuanucTsl B TaHHOH OOJIACTH TEXHUKH, MOHUMAIOIIHE Ipe-
MMYIIIECTBA OT MCIIONB30BAHM HACTOSIIETO W300PETEHHUs, CMOTYT BBINIOJHUTh AHAJOTWYHBIC BBIYHCICHUS IS
JIPYTUX YCIOBUMA CHEMKH.

I'pynnupoBaHue MPUEMHUKOB I OCIA0NCHHUS "MeUIEHHBIX" ToMeX (OT MEIJICHHO IBHKYIIUXCS UCTOU-
HUKOB ITOMEX) - TPAJAUIIUOHHBIN CIIOCO0 [T HA3eMHBIX CEHCMHYECKUX CheMOK. HazeMHbIe TpyIIbl IPUEMHHUKOB
0OBIYHO coJiepKaT OOJBIIOE YUCIO TEMEHTOB. Takue OONBINME TPYIIBI HEMPAKTHYHBI IS HCIOJIH30BAHUS B
CBhEMKaX C y3JIaMH, PACIOJIOKCHHBIMA Ha MOPCKOM AHE. [103TOMy OOLICTIPUHITOS B JAHHOW 00JACTH TEXHUKU
MHCHHE COCTOUT B TOM, YTO B MOPCKUX ChEMKAaX TAKUE IPYIIIEI HE SIBIISIOTCS IOJIC3HBIMU U HE MCTIONB3YIOTCS.

JIis mosrydeHus OJIe3HOT0 pe3yibTaTa MOJTHOBOJIHOBAS MHBEPCHUS B YACTOTHOM 00acTH TPeOYeT NaHHBIX
TOJFKO Ha HEOOJBIIOM KOJMYECTBE TUCKPETHHIX 4acTOT. Kak mpaBwiio, w3 3TOr0 HEOOJBIIOTO YHCIa IHCKPET-
HBIX 9aCTOT TOJIKO camas HU3Kas HaXOAWTCS IO/ 3HAYUTEIbHBIM BIUSHIEM MTOMEX OKPYXKAIOIIEH Cpenbl U Tpe-
OyeT MCIIONB30BaHMs TPYIIMPOBAHIS IPUEMHUKOB IS UX TOAaBICHUA. TakuM 0O6pa3oM, MBI OOHAPYKWIH, ITO
U CHEMOK C y3JIaMH, PACIIOIOKCHHBIMA HA MOPCKOM JHE, KOTOPBIC BBITIOIHSAIOT IS IeNieH TTOTHOBOJIHOBOM
WHBEPCHUH B YaCTOTHOW 00JIACTH, MOXXHO ONITHUMHU3HPOBATH CXEMY TPYIIIBI JIJIS OTOW caMO¥W HU3KOW 9acTOTHI. B
OTIIMYHE OT TPATUIIMOHHON CXEMBI ITHUPOKOIIOIIOCHONW TPYIIBI IPUMEHEHHE Y3KOH MOJOCH YacTOT MO3BOJISIET
OYCHb CYIIECTBCHHO CHU3UTH KOJIMYECTBO TPEOYEMBIX 3JICMEHTOB, UTO JAOIYCKACT PETHCTPAIUIO TIOJIC3HBIX JTaH-
HBIX Ha 00Jiee HM3KUX YaCTOTaX, YeM ObLIO OBl BO3MOYKHO B MMPOTHBHOM ciiydae. UeM HUKE MOJIC3HBIC YAaCTOTHI B
JTAHHBIX, TEM BBIIIC CKOPOCTHBIC aHOMAIIUH, KOTOPBIE MOTYT OBITh YCIEITHO OOHAPY>KEHBI MPH TIOMOIIH TTOJTHO-
BOJTHOBOI HHBEPCHUHU.

HecmoTps Ha TO, 4TO 3TOT CrOco0 OMUCAH ¢ TOYKH 3PEHHS €r0 KOHKPETHOW MPUMEHUMOCTH K JTaHHBIM,
cOoOpaHHBIM NI 1ejiei 00pabOTKM MPH TIOMOIIH MTOJIHOBOJIHOBOH MHBEPCHH B YaCTOTHOW OOJIACTH, CHCIIHAIIH-
CTHI B JAHHOW OOJIAaCTH TEXHUKHU ITOWMYT, YTO OIMCAHHBIE 3[IeCh CIIOCOOBI TAKXKe MOIXOAST IJIs IPUMEHEHHS B
JIPYTUX crioco6ax oOpaboTKH, TAKMX Kak ToMOTpadus WX MoTydeHHe H300pakeHNH TIPH TTOMOIITH MHUTPAITHH.

Jaree npuBeaeHo moapoOHOE ONMHCAaHWE BAPHMAHTOB OCYIISCTBICHMS (MIDIIOCTPATHBHBIX BapHAaHTOB OCY-
IIECTBJICHHUS) HACTOAIIETO H300peTeHNs, IPUMEPhl KOTOPBIX IPEACTaBICHBI Ha MIpHJIaraeMbIX dyepTexax. Besze,
T/Ie 3TO BO3MOJXKHO, JUISI CCBUTKM Ha OJTHH M T€ JK€ WM MOJ0OHBIC YacTh Ha (urypax OyayT HCIIOIB30BAHbBI OTU-
HAaKOBBIE MMO3UIIHH.

Paccmotpum ¢wr. 1; Mopckas celicMuieckasi cheMKa JJOJDKHA OBITh IpoBesieHa Ha ydactke 100 pabor, ko-
TOPBIN pacmoyiokeH Ha uzydaemoi miomaaun 105. Ilnomans 105 uzydaroT u3-3a TOro, YTO OHA MEPCIEKTUBHA
JUTSL TOOBIYH MPECTABILIIOIINX UHTEPEC PECYPCOB, HAIPUMED, KUIKUX YIIIEBOJOPONOB. B 3Toi oTpacimu mpu-
KJIaJIBIBAIOT OTPOMHBIC YCHIJIHS JUIS OOHAPYKCHUS, U3yUCHHS W MPUOOPETCHUS MPaB HA WCIONBb30BaHUC TIPEI-
CTaBIIAIONINX WHTEPEC IUIOMIAJCH, TaKUX Kak u3ydaemas mromans 105. To ke crpaBeyiuBO | TS BBIOOpA y4a-
ctka 100 paboT B mpenenax n3ydaemoit miomaan 105. COOTBETCTBEHHO, CIISIIHAIMCTAM B TJAHHOW 00JIACTH TEX-
HUKH XOPOIIO M3BECTHBI CPEICTBA M CIIOCOOBI, TIPH MOMOIIM KOTOPHIX 3TO AETAIOT, U MO3TOMY MBI He Oymem
00CcyXIIaTh 3TO OJAPOOHO, UTOOBI HE 3aTPYIHATH IOHUMAaHUE TIpeaMeTa H300PETeHUSI.

Ha ygactke 100 paGot u B 1e10M Ha u3y4aeMoi 1iomanu 105 mpuCyTCTBYIOT eCTeCTBEHHbBIE (HOHOBBIE
ceficmmueckue momexu 110. CnenmanuctaMm B JaHHOW OONACTH TEXHHKHU OyaeT MOHATHO, YTO €CTECTBEHHBIS
(hoHoBbIe ceficmuueckue momexu 110 oOpraHO G0JIee paccesTHHbBIE, YeM MOKHO TPEATIONO0KUTE U3 Tpaduueckoro
3JIEMEHTAa, KOTOPBIN MCIONB30BaH VIS MX MpeACTaBlIcHus Ha Gur. 1. XapakTepUCTUKU €CTECCTBEHHBIX (POHOBBIX
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ceiicMuueckux noMex [10 MOKHO OMUCATh MPH MMOMOIIH aTPUOYTOB, TAKHX KakK (pasoBas CKOPOCTh, aMILTUTYAA,
a3UMYT U Tp.; KaK MPaBIIO, ITH XapaKTCPUCTHKH HE OYAYT CHILHO U3MCHATHCS B MpEIeiax U3ydaeMoil miomnia-
1 105 wm OyayT miTaBHO M MPEICKa3yeMo U3MEHATHCS B 3aBUCUMOCTH OT MECTOTIOIOKEHUSI.

CrienanucTaM B TaHHOW 00JacTH TEXHUKH OYAET TakkKe MOHATHO, 9TO MacmTab kak ydactka 100 pabor,
Tak ¥ u3ydaemoi miomany 105 MoeT CyImecTBeHHO BapbUpPOBATHCSA B 3aBUCUMOCTH OT KOHKPETHOTO HCIIOJIb-
30BaHMs. JTO CIPaBEUINBO U JJISI OTHOCUTEIBHBIX Pa3MepoB. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS YIaCTOK
100 paGoT MOKET UMETh OOIIME TPAHUIIBI C H3ydaeMo TIomaapio 105 uim mouTH coBmaaaTh C HEW, TOrAa Kak B
JIPYTUX BapHaHTaX OCYIICCTBICHHUS OH MOXET COCTaBJIATH TOJIBKO Majyl0 4acTh ATOH IUTomanu. DTO BEPHO H
JUTSL UX aOCOJIIOTHBIX pa3MepoB. Hampumep, OHE MOTYT COCTaBIIATh HECKOJBKO JECATKOB KBAJAPATHBIX MUJIb HJIH
HECKOJIBKO COTEH KBAJIPATHBIX MUJIb.

PackpriBacMBIil B HACTOSIIEM JOKYMEHTE CIIOCOO BKJIIOYACT B ce0s pealn30BaHHBIN HAa KOMIBIOTEPE CIIO-
co0 200, KOoTOpBIii MpeaCcTaBICH Ha (GUr. 2 W MpeAHA3HAYCH JUIS MPOCKTUPOBAHMS HU3KOYACTOTHBIX MOPCKHUX
ceificMUYecKnX ChbeMOK. B nmaHHOM ciyyae "HH3KOYAacTOTHAs'" MOJpa3yMeBacT YacCTOTHI HUKE, YeM MPHUOIH3H-
TenbHO 6-8 'l B HEKOTOpBIX BapHaHTax OCYIIECTBICHUS 4acTOTHl OyayT Hike 4 ['1, B npyrux OyayT HCHOJb-
30BaHbl 4acTOTHI 10 2 'l win npubmmsutensho 1.5 ', wim npubnmmsutensro 0.5 ' YTounenue "mpuOin3n-
TEJIBHO" - 3TO MpHU3HAHHE (PaKTa, YTO KATHMOPOBKA CEHCMUYECKHUX MCTOYHHKOB, HUCTIOJIB3YEMBIX MPH ChEMKaX,
MOJKET OBITh HAapyIICHA, WIM OHU MOTYT OBITH IJIOXO OTKAJIMOPOBAHBI, TOTJa UCTOYHUKH OJHOBPEMEHHO MOTYT
M3Ty4aTh CUTHAJ Ha JOIMOJHHUTEIBHBIX YacTOTaX (HaIpHMep, COOTBETCTBYIOIINX TapMOHHKAM WM 9acTOTaM
MOMEX OT KOMIIpeccopa), WM 4TO MX CHUTHAJ MOXKET "TIaBaTh" WJIM WHBIMH CTIOCOOaMU OTKJIOHSATHCS OT Tpe-
Oyemoro. Takum oOpa3om, yrouHeHHEe "TIPUOTN3UTENBHO" 03HAYAET, UTO peajbHAasi 9aCTOTa HAXOIUTCS B TIpeJie-
JIaX TOTPEITHOCTH, MPUEMIIEMOH ISl TaHHON 0OJIACTH TEXHUKHU B OTHOIICHUH TPEOYSMOMN YaCTOTHI CHEMKH.

Paccmorpum ¢wur. 1 u dur. 2; cbeMka OyIeT MpoBeAcHA MyTeM OYKCHPOBAHUS OJHOTO WM HECKOJIBKUX
HU3KOYACTOTHBIX MOPCKUX UCTOYHUKOB CCHCMUYECKUX KoeOaHui (He Mmoka3aHbl) B Toiie 115 Boabl, mpu 3TOM
Ha aHe 120 Mops OyJeT pacrloioKeHa CeTKa MPUEMHHUKOB (He Mmoka3aHa). [I0CKONBKY M3BECTHO, YTO CHEMKY
OyAyT IPOBOJUTE C HCIIOIB30BAHUEM HU3KHUX YaCTOT, TAK)KE M3BECTHO, YTO €CTCCTBECHHBIC (DOHOBBIC ceiicMUYe-
ckue momexu 110 MoryT co3maBaTh MPOOIEMEBI B ITOJTydaeMOM MaccuBe HaHHBIX. COOTBETCTBEHHO, MPH ITOMOIIN
crioco6a 200 menaroT MOMBITKY CTIIATUTh ATH MPOOJIEMBI B CXeMe ChEMKH ITyTeM MPOSKTUPOBAHUS TPYIIIBI TIPH-
E€MHHUKOB, KOTOpas OyIeT MoIaBIsAThL eCTECTBEHHBIE (poHOBBIEC celicMudeckue moMexu 110 B celicMUIeCKuX JTaH-
HBIX, COOpaHHBIX BO BPEMS CHEMKH.

[IpoexTHpoBaHne TPYNI MPUEMHHUKOB C IEIBI0 OCITA0IIEHUS €CTECTBEHHBIX (DOHOBBIX CEHCMHUYECKHX IIO-
MeX IMOJIpa3yMeBacT, 9YTo 00 ITHX MOMeXaX €CTh alpHUOPHBIC 3HAHUA. DTH 3HAHHUS MOTYT OBITH MOJYYCHEI U3 pa-
Hee COOpaHHBIX CEHCMHUYECKUX NAHHBIX, KOTOPBIC JJIsl HACTOSIIUX IeNici Oy/eM Ha3bIBaTh "MPEIBAPUTEIHLHBIM
MacCHBOM celicMuueckuX JNanHbIX". Takum oOpa3om, B criocode 200 cHavyana 1o ecTeCTBEHHBIM (POHOBBIM Celd-
CMHYCCKUM TIOMEXaM B MPEIBAPUTEIBHBIX CEHCMUYECKHUX JaHHBIX onpenelisitot (mo3unus 210) muamazoH ¢a3zo-
BBIX CKOPOCTEH, K KOTOPOMY OTHOCSITCSL (JOHOBBIC CEHCMUYECKUE TIOMEXHU C TAKOH aMIUTUTYIOH IO CPAaBHEHUIO C
TpeOyeMBIM CHTHAJIOM, IIPU KOTOPOU MOMEXH HEOOXOIUMO OCIA0MATh, a TAKKE ONPEICIISIIOT CTECNCHb, IO KOTO-
poii HEOOXOIUMO OCTAOUTh ITH MTOMEXH.

Crioco6 200 momyckaeT pa3Hble BAPHAHTHI MPOUCXOXKICHUS MPEABAPUTENBHBIX JaHHBIX. DTO MOTYT OBITh
"crappie” JaHHBIC TIPEIIIECTBYIONIUX TPATUIIMOHHBIX CheMOK. M OHU MOTYT OBITh MOJYYEHBI TPATUITHOHHBIM
Croco0OM CITeIHaiIbHO I pea3allii HACTOAIMIETO crocoba. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS OHU
MOTYT TakXe OBITh pe3yJbTaTOM HHU3KOYAaCTOTHOH CHEMKH. 11 mpuUMeHeHHs HacTosmero crmocoba crnocol u
CPOKHM HOJYYCHHS MPEIBAPUTEIBHBIX CEHCMUYECKUX NAaHHBIX HecymecTBeHHBI. OHAKO HE3aBHCHMO OT CO00-
pakeHui# moJOOHOTO pojJa CeTKa MPUEMHHKOB, IIPH TIOMOIIM KOTOPOH MOJTYYarOT MPEABAPUTEIBHBIC CelCMUYe-
CKHE JaHHBIC, TOJDKHA OOCCIICYMBATH JOCTATOYHYIO IUIOTHOCTH NATYUKOB, YTOOBI HE BO3HUKAIIO HAJOXKCHUS
JOKHBIX 4YacToT (dMsiichHra) Ha ecTecTBeHHBbIC (POHOBEIE celicMmueckue nmomexu 110. B omHOM KOHKpeTHOM
BapHaHTE OCYIIECTBIICHHUS TaKOH IUIOTHOCTH JOCTHTAIOT MIPHU PACCTOSHUH MEXK Ty IprueMHUKamu 450 M.

[IpenBapuTenpHble JaHHBIC JODKHBI OBITH MOTyYeHBI Ha yuacTke 100 padot, a eciii HeT, TO Ha H3y4aeMO
wiontaau 105. EctecTBenHble (oHOBBIE ceificMuyeckre momexu 110 MOryT OBITH OmpeeseHbl HanpsIMYIO, €CIIH
TpeIBapuTeNbHbIC CEHCMUYECKHe JaHHbIe MoMy4IeHbl Ha ydacTke 100 pabor. OmHako 3T0 HeoOs3aTeIbHOE TPe-
OoBaHMe, U ecTeCTBEeHHBIE (DOHOBBIC celicMuieckre TToMexu 110 MOXHO OLIEHUTH MO CEHCMHUYECKUM JaHHBIM,
MOJIy4eHHBIM Ha m3ydaemoi twromanu 105. CnernuanyucraM B JaHHONW O0JIACTH TEXHHKH OyaeT MOHSATHO, 9TO
€CTEeCTBEHHbIC (OHOBBIC ceiicMuueckne moMexu 110 OyayT M3MEHATHCSA B 3aBHCHMOCTH OT MECTOIOJIOKCHHS.
TakuM 00Opa3oM, eciiu TIpeIBapuTeNIbHBIC JaHHbIE cOOpaHbl Ha u3ydaeMoi miomiaan 105, To ecrecTBeHHBIE (o-
HOBBIE ceficMuueckue momexu 110 oleHNBAIOT, a He ONPEACIIIOT HATIPSIMYIO.

DTO HESBHO OTPAHUYMBACT M3y4aeMyro Iiomanb 105 o6macTeio, B KOTOPOW BCE MOJTydaeMbIe celicMuue-
CKH€ JTaHHBIE COJIEpKaT eCTECTBEHHBIC ()OHOBBIE ceiicMuyeckne nomexu 110, Mo MeHbIIel Mepe CXOIHbIE ¢ Te-
MH, 4TO OOHapykeHbl Ha ydactke 100 pabort. [Tockonbky ectecTBeHHBIE (DOHOBBIE celicMuyeckue nmomexu 110
U3MEHSIOTCS B 3aBUCHIMOCTH OT MECTOIIOJIOKEHUS, TO e MPOUCXOAUT U Ha u3ydaemoil miomanu 105. B omaOM
KOHKPETHOM BapUaHTE OCYIICCTBICHHS CUHMTAIOT, YTO M3ydaeMas Iuromans 105 orpanudena 6acceiiHOM, B KO-
TopoM Haxonutcs yaactok 100 paGorT.

JlmamazoH 4acToT M aMIUIUTYBl €CTECTBEHHBIX (DOHOBBIX CEHCMHYECKUX MOMeX OyayT, Kak MpaBHiIo, M3-
MEHSTHCS B 3aBUCHMOCTH OT BPEMEHH I'OJja M COCTOSHUS MOPS. DTH U3MEHEHHS TaKKe MOYKHO U3MEPSTh U OIle-
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HUBATh, U UX MOXKHO HCIOJIB30BATh C ICIBI0 YTOUHCHHS OI[CHOK €CTECTBCHHBIX (DOHOBBIX CEHCMUYECKUX ITOMEX
NP TUIAaHUPOBaHWHU. Hanpumep, eciii ypOBHH TOMEX U3MEPSUTH JICTOM, & ChEMKY IIAHUPOBAIX Ha 3UMY, OLICHKA
YPOBHEH JIETHUX ITOMEX MOTJIN OBITh CKOPPEKTHPOBAHKI sl 0OecIiedeHus 6oee TOYHOH OLEHKH MX BEPOSTHBIX
3UMHUX YPOBHEH.

[IpenBapuTensHble CeHCMUYECKIE NAaHHBIE NOJDKHBI TaKKe OBITh MOIXOMAIIMMH U aHAJH3a TOJOBHBIX
BoJTH. OJIMH COOTBETCTBYIONIUI aHAIM3 TOJOBHBIX BOJH (bOX wave) onmrcaH B CBS3M C Ha3eMHBIMU CheMKaMU B
I'maBe 11 kauru Carbonate Seismology, Volume 6, Palaz et al. eds. (1997). B cBsi3u ¢ 3THM aKycTHYECKHE BOJI-
HBI, KOTOPBIE PETUCTPUPYIOT NPHU 3aIHCH CEHCMHYECKHX NAaHHBIX, OTHOCHTEIBHO ciadee, HO MMEIOT OTHOCH-
TEJNIEHO OOJIBIIYI0 CKOPOCTh, Y€M eCTeCTBEHHBIC (hOHOBBIC celicMmueckue moMexu 110. DTo Kinaccuueckuil ce-
HapUil TOJOBHBIX BOJIH, OCOOCHHO KOTJa CCTeCTBCHHBEIC ()OHOBBIC celicMuueckue momexu 110 mpuxomsaT u3 us-
BECTHOTO JHarna3oHa a3uMyToB. [loatomy B ciocobe 200 cTpeMsaTcss CHU3UTh HITH MOJIaBUTh CCTECTBCHHEIC (hO-
HOBBIE ceficMudeckne noMexu 110 npy moMoIny TpymIsl MPUEMHUKOB, ITpeAHa3HadyeHHol (no3unus 220) ocna-
OWTH HEXKENATENbHBIC 00JIee MEUICHHBIC TUITBI BOJH U MPOIYCTHTH BOJIHEI ¢ OOIBIINMHE (Ha30BBIMU CKOPOCTSIMH.

CootBercTBeHHO, 3ateM B criocobe 200 (mozumms 220) MpoeKTUPYIOT HU3KOYACTOTHYIO CEHCMHYECKYIO
CBEMKY Ha ydJacTke paboT. DTO BKIOYAeT B ce0S KaK TPYMIy MOHHBIX CEHCMHYECKHAX MPHUEMHHKOB (TTO3UIIUS
230), B KOTOPOW MPUEMHUKH PACIIOJIOKEHBI TaK, YTOOBI (PHIILTPOBATH €CTECTBEHHBIC (POHOBBIE CEHCMHUYECKUE
nmomexu 110, Tak 1 cxeMy BO30YXICHUS HCTOYHUKOB CecMIUeCKHuX KoJieOanmid (mo3utus 240).

CrienasiictaM B JaHHOW 00JTaCTH TEXHHUKH, TOHUMAOIINM IIPEHMYIIECTBA OT HCIIOJIB30BAHMS HACTOSIIE-
ro m300peTeHns, OyIeT Takke SICHO, YTO aCIeKT PacKPHIBAEMOTO 31I€Ch CIOCO0a, MPOWLIIOCTPUPOBAHHBIN Ha
¢ur. 2, oCHOBaH Ha MCTIOJIH30BAHUH NIPOTPaMMHOTO obecriedeHus (T.€. peain30BaH Ha KoMIbioTepe). Ha ¢wur. 3
CXEMATHYCCKH TIOKa3aHbI OTACIBHBIC YaCTH apXUTEKTYPHI MPOrPAMMHBIX W ammapaTHeIX cpeactB 300 B ToM BH-
Jic, KaK OHA MOTYT OBITh HCIIOJIb30BaHBI B HEKOTOPHIX ACHEKTaX HACTOSINETro M300peTeHus. BwraumciurensHoe
yerpoiictBo 300 BritodaeT B ceOsi, 10 MEHbIIEH Mepe, JIeKTpOHHBIH mpoueccop 303, B3anMOAEHCTBYIONIHIA C
xpaxunuieM 306 o kaHanam 309 nepenadu HHGOPMAIHH.

DneKTpoHHEIH mporeccop 303 MOKET OBITH JIFOOBIM ITOJXOSIIUM AICKTPOHHBIM MPOIIECCOPOM HIIH TPYII-
MOW MPOIIECCOPOB, U3BECTHRIX B JaHHOW 00jacTH TeXHWKH. CHerranictaM B JaHHON 00JacTH TEXHUKH Oyaer
MOHSATHO, YTO, B 3aBUCHMOCTH OT M3BECTHBIX MOAPOOHOCTEH KOHKPETHOW peann3allii, B pa3sHBIX BapHaHTaxX
OCYIIIECTBIICHUSI HEKOTOPBIE THITBI MPOIECCOPOB OymyT Ooliee mpeanouTuTeTbHbl. OOBIYHO B MIPOIECCEe MPOEK-
TUPOBAHMSA YYHUTBHIBAIOT Takue (haKTOpH, KaK MOIIHOCTH IPOIEccopa, CKOPOCTh, CTOMMOCTh M TOTpeOiIcHHe
SHEPIuHd, OHHU CYIIECTBEHHO 3aBHCAT OT KOHKPETHOM peaIn3amuy.

[TockonbKy OHM IOBCEMECTHO HCIIONB3YIOT B JaHHOW 00JIaCTH TEXHUKH, Takue (DaKTOpPHI OYIYT JIETKO CO-
TJIACOBAHBI IPYT C JAPYTOM CIICIMATICTAMH B JAHHOHM OOJIACTH TEXHHKH, TIOHUMAIOIIMMH MTPEUMYIIECTBA OT UC-
MOJI30BAHUST HACTOSIMIETO M300peTeHus. [103TOMy CIenUaluCcThl B JTAHHON OOJACTH TEXHUKH, MOHUMAIOIIHE
MPEUMYIIECTBA OT MCIIOIB30BAHUS HACTOSIIETO M300PETCHUS, MMOMMYT, YTO JICKTPOHHBIN mporeccop 303 Teo-
PETHYECKH MOXET OBITh 3JIEKTPOHHBIM MHKPOKOHTPOJUICPOM, 3JICKTPOHHBIM KOHTPOJUICPOM, 3JIEKTPOHHBIM
MHUKPOIPOIIECCOPOM, TPYIIION NMEKTPOHHBIX MPOIECCOPOB MM HAIJICIKAIIAM 00pa3oM 3amporpaMMHPOBAHHON
CTELUAIN3UPOBAaHHON MHTErpanbHOi Mukpocxemoil (ASIC), mnporpaMMupyeMol JOTHYECKOW MaTpHIeH
(FPGA) wnmu rpadpuaeckum mporeccopoM (GPU). B HekoTOpHIX BapuaHTaX OCYIIECTBICHHS MOTYT OBITh HC-
TIOJIF30BAHBI HEKOTOPHIE COYETAHHUS STUX THIIOB IPOIECCOPOB.

OmHaKo CIeNHAIMCTHI B JaHHOW 00IaCTH TEXHUKH TaKXKe ITOMMYT, 9YTO MaCCHBHI JaHHBIX, TAaKHE KaK Mpel-
BapuTelbHbIe ceiicmuueckne nanubeie (PSD) 324, uMeroT TOBOJILHO OOJBIION 00hEM, W YTO ONMUCAHHAS 37eCh
obpaboTka TpeOyeT O0NBIIOro 00beMa BRIYUCICHUN. [109TOMY THITHYHBIE peau3alliy dJIEKTPOHHOTO MPOIlec-
copa 303 QakTHyecku comepiKaT HECKOJIBKO TPYII 3JCKTPOHHBIX MPOIECCOPOB, PACHPEACICHHBIX MEXKIY HE-
CKOJIbKAMH COTJIACOBAHHO Pa0OTAIOIIUMH BBIYHCIMTEIBHBIMEA yCTpolicTBaMu. OIUH M3 TaKWX BapUAHTOB OCY-
IIECTBJICHUS OMUCAH HIDKE. DTH COOOpaKECHUs TAKXKE OKA3bIBAIOT BIMSHUC Ha peaiu3anuo xpaHunuma 306 u
kaHaibl 309 mepenaun nHGOPMAIIHH.

Xpanwmnunie 306 MokeT BKIIOYaTh B ceOsi )KECTKMH AWMCK W/WiM onepaTuBHyI0 mamsate (RAM) w/mmm
ChEMHBIC HOCHUTEIHM, TAKHE KaK THOKUI MarHUTHBIA quck 312 u ontuyeckuid nuck 315. Xpauuwmumie 306 conmep-
JKUT HECKOJBKO MPOTPaMMHBIX KOMIOHEHT. K 3THM KOMIIOHEHTaM OTHOCSTCS: omeparuonHas cuctema (OS)
318; mpuxnagHas nporpamma 321; CTpyKTypa JaHHBIX, KOTOpas COCTOUT M3 MPEABAPUTEILHBIX CEHCMUUECKUX
JIaHHBIX 324; mpoekt 327 (korma OyneT pa3paboTaH) HU3KOYACTOTHON MOPCKOU celicMUYecKoi cheMKH. Hexo-
TOpBIC BaPHAHTHI OCYIIECTBICHUS MOTYT TaKXKe BKJIIOUATh B ce0s CTPYKTYPY JaHHBIX, KOTOPas COCTOHT U3 HH3-
KOYaCTOTHBIX MOPCKHUX ceficMuieckux gaHHbX (LFD) 330.

Xparunuiie 306 MOKET OBITh paCIPEIEICHO MEX/Ty HECKOJIBKAMHE BEIYUCIUTEIIFHBIMU YCTPOMCTBAMH, KaK
OIHCAHO BHIIIIC.

Taxk ke, Kak ¥ 3JIEKTPOHHBIH mporeccop 303, KOHCTPYKTUBHBIC OTPAHHYCHHS BO BCEX KOHKPETHBIX BapH-
AHTaxX OCYIIECTBICHHUS MOTYT OKa3bIBaTh BIMSHUC Ha KOHCTPYKIMIO XpaHwiuma 306 B 3aBUCHMOCTH OT KOH-
KpETHOM peanu3anuu. Hampumep, Kak OTMEUEHO BHIIIIE, PACKPBIBACMEIH CIOCO0 paboTaeT Ha 0OBEMHBIX MACCH-
BaX JJAHHBIX, YTO OOBIYHO YIPOIIIAETCS UCIOIH30BAHUEM PA3HBIX HAKOIUTEICH JAHHBIX, TAKAX KaK H30BITOUHBIN
MaccuB He3aBHUCHMBIX TUCKOB (RAID). CrenpanucraM B JaHHOW OOJNIACTH TEXHUKU HM3BECTHBI TAKXKE IPYTUE
TUTBI HAKOITUTENICH MaHHBIX, KOTOPBIE MOTYT OBITH MCIOJB30BaHBI B JomoiHeHne min BMecTo RAID. Tak xe,
KaK U B cllydae ¢ 3JIEKTPOHHBIM mporieccopoM 303, B mporiecce MPOSKTUPOBAHUS 3T THITBI (PAKTOPOB OOIIEH3-
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BECTHBI, M CIICHUAIHUCTH B JTAHHOW OOJIACTH TEXHHUKH, MOHMMAIOIIUE MIPEUMYIIECTBA OT HMCIOJB30BaHUS Ha-
CTOSIILIETO M300pPETEHMS, JIETKO CMOTYT HAWTH WX ONTHMAaJbHOE COOTHOIICHHE B 3aBUCHMOCTH OT OTPaHHYCHUH
KOHKPETHOTO TIPOEKTa peaTn3ainy.

OnexTpoHHBIA mponeccop 303 paboTaeT moa ympaBieHHEM OIEPAIMOHHOW CUCTeMBbl 318 W BBINOTHIECT
MPUKIIATHYI0 nporpammy 321 ¢ mcrmosib3oBanneM kaHaia 309 mepemaun mHOOpMAMHA. DTOT MPOIECC MOXKET
HAYMHATHCS aBTOMATHYECKH, HAIpUMep, IIPH 3aIyCcKe, WK 110 KOMaH/Ie Mmojs30BaTes. Komanaa monb3oBaTens
MOJKET OBITH OTAAaHA HANPSAMYIO MIPH IIOMOIIH TI0JIb30BaTeNbCKOro MHTepdetica. C 3TON melpio B MPUBEICHHOM
MIpUMEpe OCYIIECTBICHHS KOMITbIOTepHas cuctema 300 Takke HCIOJIb3yeT TOJIb30BaTeIbCKU HHTEpdeiic 342.

[Monp3oBarensckuit naTepdeiic 342 coxepxxur nporpammy 345 mosab3oBarensckoro uHTepdeiica (UIS) u
muctuieit 340. OH MOeT TakXKe cozepXkath B cebe nepudepuiinsle yctpoiicTBa BBoaa/BeiBona (I/0), Takue xak
KHOIIOYHAs MaHenb win KnaBuatypa 350, meims 355 nnu mxoctik 360. Takue neTanu KOHKpPETHOH peannsa-
IIMM HEe UMEIOT 3HA4YEHUs Ul PAaCKphIBaEMOT0 3/iech crocoda. Hampumep, HEKOTOpbIe BapHaHTHI OCYIIECTBIIE-
HHSI MOTYT HE COJIepXaTh NMepu(EepUHHBIX YCTPOMCTB BBOAA/BBIBONA, €CiU quciuiel 340 oCHAIEH CEHCOPHBIM
skpaHoM. COOTBETCTBEHHO, PACKPBIBAEMBIH 3/1€Ch CIIOCO0 JOMYCKaeT pa3HbIe BAPUAHTHI 3TOTO ACHEKTa KOMITb-
torepHOi crcteMbl 300, 1 MOTYT OBITH HCITOJIB30BAHBI JIFOObIE OOBIYHBIC PeaIN3alliy, H3BECTHBIE B TAHHOW 00-
JIACTH TEXHUKH.

Kpome Toro, HeT TpeboBaHui, 4TOOBI (YHKITMOHATILHBIE BO3MOYKHOCTH OTMMCAHHOM BBITIE KOMIBIOTEPHON
cuctembl 300 ObUTH peanM30BaHBl TaK, KaK OMUCAHO B HACTOSINEM JOKyMeHTe. HampuMmep, mpHKIIagHas mpo-
rpamma 321 MOXeT OBITh pealM30BaHa B BUAE APYTHUX MPOTPAMMHBIX KOMITOHEHT, TAKMX KaK CITY)KEOHBIH Mpo-
[eCC WK yTUIINTA.

@dyHKIMOHABHBIE BO3MOXKHOCTH TIPHUKJIaIHOM nporpaMmsel 321 He 00s3aTeNbHO TOJDKHBI OBITH 00beIHE-
HBI B OJTHY KOMITIOHEHTY M MOTYT OBITH paclpeseieHbl MeKAy AByMs Win Oosee KOMIOHeHTaMHu. Takum ke 00-
pa3oM CTPYKTYpHI JaHHBIX IJISl MPEJBAPUTENBHBIX CEHCMHYECKUX ITaHHBIX 324 M HU3KOYACTOTHBIX MOPCKHX
celicMudecknx JaHHBIX 330 MOTYT OBITH peaM30BaHbI C MCIIOIb30BAaHUEM JIFOOBIX MOJXOSIINX CTPYKTYp AaH-
HBIX, U3BECTHBIX B JaHHOI 00JIACTH TEXHUKH.

Kak u B cimydae ¢ anextpoHHBIM mporieccopoM 303 u xpanwmmumiem 306, peanusanus kanana 309 nmepexadun
nHpopManuu OyaeT 3aBHCETh OT KOHKPETHOH peanm3arnuu. Ecim kommbioTepHas cuctema 300 ycTaHOBIeHa Ha
OJIHOM BBIYHCIUTEIILHOM yCTpoiicTBe, KaHan 309 mepenaun MHPOPMAIUH MOXKET ObITh, HApUMEpP, CHCTEMOMN
IIMH 3TOTO OJHOTO BBIYHCIUTEILHOTO ycTpoicTBa. JInbo ecnu kommblotepHas cucrtema 300 peamm3zoBaHa Ha
MHOKECTBE O0BEINHEHHBIX B CETh BBIUHUCIMTEIBHBIX YCTPOKCTB, Toraa kaHain 309 nmepenadn nHGOpMAIUNA MO-
JKeT MCIOJIb30BaTh NMPOBOJHYIO WM OECIIPOBOIHYIO CBSA3b MEXIY BBIYHUCIUTEIHHBIMHU ycTporcTBaMH. [lo 3Toi
npuuuHe peanu3anys kanana 309 nepenauu nHpOpMaMK OyAET CYIIECTBEHHO 3aBHCETh OT KOHKPETHOTO BapH-
aHTa OCYIIECTBJICHHMS TaKMM 00pa3oM, Kak 3TO M3BECTHO CHELHMACTaM B JaHHOW O0JacTH TEXHWKH, ITOHU-
MarOIMM IPEUMYIIECTBA OT HCIOIB30BaHMUS HACTOAIIET0 H300pETEHNUSI.

3ameTnM, uTO 00CYXKJaeMble 37IeCh pasHbIe MacCUBBI JaHHBIX 324, 330 SBISIOTCS COBOKYITHOCTBIO YIIOPS-
JIOYEHHBIX JTaHHBIX, IPEICTaBUTEIBHBIX Ui MaTepPHAIbHOTO, PEaJbHOI0 MHpPA, €CTECTBEHHOM NMPUPOIHOH cpe-
161, OHHM BKIIIOYAIOT B ce0sl MaTepHabHbIE OOBEKTHI M3 PEaJbHOTO MHUpPa, KOTOPBIE OTHOCSTCS K 3TOU Cpeie, X0-
TS B HEKOTOPBIX CIIydasx OHH MOTYT BKJIIOYATh B €0 JaHHBIC, KOTOPHIC ONHCHIBAIOT XapaKTEPUCTHKH CHT'HAJIA.
Hanpuwmep, celicMudeckne gaHHBIE - 3TO HHGOPMAIHS, KOTOPask ONHICHIBAET XapaKTCPUCTUKH MOJ3EMHBIX TOJIII,
KOTOpBIE CTAN €€ UCTOYHUKOM. [1o700HBIM 00pazoM, cxema 327 pacriosox)eHus poduiIeH Takke MpeacTaBIsi-
eT co00i MaTepHaTbHYIO CpeIy M3 pealbHOr0 MHpA, a UMCHHO, PACHOJIOXKEeHNE W (YHKIIMOHHPOBAHHE KOMIIO-
HEHT CbEMKH BO BPEMSI CEHCMUYECKON ChEMKH.

B 3aBHCHMOCTH OT KOHKDPETHOTO peali3yeMOro BapHaHTa OCYLIECTBJICHHS ceCMHUYecKue AaHHble 324,
330 u cxema 327 pacnosokeHus mpoduiIeld MOI'yT WM HE MOTYT OBITh OTOOpa’KeHBI Ha JIEKTPOHHOM JHCILICE
JUISL BOCIIPUSITHS YEJIOBEKOM MJIM BBIBE/ICHBI B BUJIE TBEPAOH Konuu. [l pacKphIBaeMOTo coco0a HEBaXKHO Kak
MPOUCXOJUT Takoe oToOpakeHHe. B MpoMUIIOCTPUPOBAaHHBIX BapHaHTax OCYLIECTBICHMS CeHCMHYECKHE IaH-
Hble 324, 330 u cxemy 327 pacnonoxenust npoduiieii He 0TOOpaXaroT, a aHATU3UPYIOT 0€3 0TOOPaKEHUSL.

HexoTopble yacTi MpencTaBIeHHOTo 31eCh HOAPOOHOTO OMMCAHUS W3JIOKEHBI B TEPMHHAX MPOTPaMMHO
peanM30BaHHONW TPOLEAYPHI, COAEpKAIIEH CHMBOIMYECKUE MPEICTABICHUS OMNepaniii HaJ OWTaMH TaHHBIX B
MaMATH KOMIOBIOTEPHON CHCTEMBI WIH BBIYUCIHATENHFHOTO YCTPOHUCTBA. DTH ONMHCAHUS W NPEICTABICHUS SBIIS-
IOTCSI CPEICTBAMHM, KOTOPBIE CIEITMAIUCTHI B JAHHON 0OJACTH TEXHUKH HCIIONB3YIOT sl Oomee 3¢ GdeKTUBHON
nepeaayn comep kaHus CBoel paboThl APYTUM CIICIIHATNCTaM B JaHHOW oOmacTu TexHUKH. [Ipomenypa u GpyHK-
IIUOHUPOBAHKE TPEOYIOT KOHKPETHBIX MaHUITYIIAIINH (PU3HIECKIMH BEIMINHAMHI, KOTOPBIEC IPUBEOYT K (hU3MIe-
CKUM HM3MEHEHHSIM KOHKPETHOTO YCTPOWCTBA MJIM CHCTEMBI, HA KOTOPOH BBITIONHSAIOT 3TH JEHCTBHSA WIN HA KO-
TOPOH XpaHAT pe3ynbTaTshl. OOBIYHO, HO HE 00s3aTeNIbHO, 3TH BEJIMYHHBI NPUHUMAIOT (OPMY IJIEKTPUUECKUX,
MarHMTHBIX WM ONTHYECKHX CHTHAJIOB, KOTOPHIE MOXXHO XPaHUTh, IepeJaBaTh, KOMOWHUPOBATh, CPAaBHUBATDH
WJIY BBITIOJIHATE C HUMH JpyTrHe AeicTBus. VIHOTJa CUNTAIOT yJOOHBIM, OCOOEHHO B LIENSX HIMPOKOTO MCIIOIb30-
BaHMs1, HA3bIBATh 3TU CUTHAJIBI ONTaMH, 3HAUCHHUSIMH, dJIEMEHTaMH, CHMBOJIAMH, TEPMAaMH, YHCIIAMH H T.JI.

OpHako ciieyeT NOMHHTB, YTO BCE ITH Ha3BaHHBIC M aHAJOTMYHBIE TEPMHHBI JTOJDKHBI OBITH CBS3aHBI C
COOTBETCTBYIOIINMH (PM3MYECKUMH BEIMYMHAMH M SIBISIOTCA IIPOCTO yAOOHBIMH 00O3HAa4YE€HHSMH, KOTOpPBIE
MPUMEHSIOT IS 3TUX BeJWYMH. ECIM B HACTOSIIEM PacKPHITHU CIICIIHATFHO HE OTOBOPEHO WIIM M3 HETO WHBIM
00pa3oM He OYEBHIIHO, ITH ONHICAHUSI OTHOCATCS K JEHCTBUAM M IPOLEIYPaM 3JIEKTPOHHOTO YCTPOHCTBA, KOTO-
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pO€ BBITIONHSCT ACUCTBUS M MPeoOpa3yeT JaHHBIC, MPEACTABICHHBIC B BHIC (PU3UUCCKUX (INMEKTPOHHBIX, Mar-
HUTHBIX WJIH ONTHYCCKHUX) BEIUYMH B XPAaHWIUIIE HEKOTOPOTO JJICKTPOHHOTO YCTPOICTBa, B JPYTrUe JaHHBIC,
TaK K€ MPeICTaBJICHHBIC B BUAC (HU3NICCKUX BEIIMYHMH B XPAHIIIUINE MIIM Ha TIEPENAIOIINX FIIH OTOOPaKAFOIINX
ycTpoiicTBax. THIMMIHBIMUA TEPMUHAMHU B TAKOM OIHUCAHWH, CPEIIU MPOUYUX, MOTYT OBITh: "00paboTka", "BeIYuUC-
nenue", "pacuer”, "HaxoxaeHue", "oToOpakeHne" U MOTOOHBIE FIM.

Kpowme Toro, BeImOIHEHNE (QYHKIUI MPOrpaMMHOTO O00ECIIEYCHUSI M3MEHAET BBIYMCIUTEIHHOE YCTPOUCT-
BO, Ha KOTOPOM OHO mpoucxoanT. Hampumep, cOop maHHBIX OyneT (pU3MUECKH M3MEHATh COACPKUMOE XpaHH-
JIUINA TaK ke, KaK ¥ Mocienyromnas oopadoTka naHHbIX. PU3NIECKOe U3MEHEHHE - 3TO "(duzndeckoe nmpeodpaszo-
BaHUE", KOTOPOE MPHUBOJUT K U3MECHCHHIO (DH3HYECKOT'O COCTOSIHUS XPAHMIIUINA JaHHBIX BBIYUCIHTEIEHOTO YCT-
poiicTaa.

3amMeTuM, YTO MPOTPAMMHO PEaTH30BAHHBIC aCIEKThl M300PETCHHS OOBIYHO 3aNHCHIBAIOT HA HEKOTOPBIHA
HOCHUTEITb - 3aTIOMUHAIOIICE YCTPOWCTBO IS XPAHCHHS MPOTPAMM - HIIH PEATU3YIOT C HCIOJIh30BAHUEM HEKOTO-
po¥i cpenbl mepenavu WHGopManuu. 3aOMUHAIOIIEE YCTPOHCTBO Al XpaHCHUS MPOTpaMM MOXKET OBITh Mar-
HUTHBIM (HampuUMep, THOKUM JTHCKOM WM JKECTKHUM JUCKOM) WM ONTHYECKUAM (HAIIPUMEp, MOCTOSHHOE 3aIlo-
MUHAIOIIee YCTPOHCTBO Ha KoMmakT-aucke win CD-ROM) wim snekTpudeckd mepernporpaMMUpyeMbIM (Ha-
npuMep, (Ien-maMaTh), OHO MOKET OBITh MPEJHA3HAYCHO TOJBKO IS YTECHUS WM U HEOTPAHUIEHHOTO JI0C-
Tyna. TakuM ke 00pazoM cpefa mepeaadyn HHPOPMAIUU MOXKET OBITh KOAaKCHaJbHBIM KaOeneM, BUTHIMH Tapa-
MU, ONITUYECKUM BOJIOKHOM HJIM HEKOTOPOH JPYroul cpemoi mepenaadn WHGOpMAaIUU, N3BECTHOW B JaHHOW 00-
JIaCTH TeXHUKH. 1300peTeHre He OTPaHNIeHO STUMH acTIeKTaMH JIFOOBIX peaTn3anunii.

CrienManucTaM B TAHHOW OOJIACTH TEXHUKH OYIET MOHSATHO, YTO OTHMCAHHBIA BBIIIE CIIOCOO MOXKET OBITh
4acThI0 00JIee MAaCIITA0OHOTO MPOLEAYPHI - OT COOpa MpPEABAPUTEIBHBIX CCHCMUYECKUAX TaHHBIX 324 IO MpoBe-
JICHHUS HU3KOYaCTOTHOW MOPCKOI CEeHCMUYECKOH CheMKH, IS KOTOPOil pa3pabaThIBalOT cxeMy 327 pacrmolioxke-
HUS npoduiei. [l mydinero NOHUMaHUs PacKphIBAEMOT0 31eCh Croco0a, ero poiib B TaKOW MacIITaOHOM TIpo-
neaype naiee OyAeT pacKphITa Ha OJTHOM KOHKPETHOM BapHUAHTE OCYIICCTBIICHHUS.

Paccmotpum ¢wur. 4; 3T0T KOHKpeTHBIH BapuaHT 400 ocymiecTBieHus] HaYMHAIOT co cOopa (ro3umwms 410)
MIpeIBapUTENLHBIX CEHCMUYECKUX AaHHBIX. DT ceCMHUYeCKHe JaHHbBIE "TpeaBapuTeNbHbIE" TOJIBKO B CMBICIIS
WX POl B pa3paboTKe TOCIEAYIONIer HU3KOYaCTOTHOW MOPCKOHM ceficMuueckoil cheMkH. [Ipu mpoBeneHUH
CBHEMKH, B X0JI¢ KOTOPOH OHM MOITYyYCHBI, 3TH JaHHBIC MOTYT OJHOBPEMEHHO OBITh CAMOCTOSTEIHHBIM OOBEKTOM.
B sToM cwmpicie OHM MOTYT OBITH COBCEM HE "MpeaBapuUTENbHBIMH". B HacTOsAImEeM KOHTEKCTE WX CUYHUTAIOT
"mpeABapUTENbHBIMU", TIOCKOJIBKY 3TO HE CelicMHUYeCKHe JaHHbIe, COOpaHHBIE BO BpeMs HU3KOYACTOTHOW MOp-
CKOM ceficMUYeCKOl CheMKH, a JaHHBIE, KOTOPBIE OyIyT UCTIONB30BaHbI IS €€ TIPOCKTHPOBAHMSL.

B koHKpeTHOM mpuMepe, oka3aHHOM Ha ¢ur. 5, coop 410 gaHHBIX BBITIOJIHSIOT B X0/ OOBIYHOM MOPCKOM
JIOHHOW cheMKH. Bykcupyromiee cymHo 500 Oykcupyet mo moBepxXHOCTH 506 BOABI OJJUH MU HECKOIBKO TPaIu-
[MUOHHBIX MCTOYHHUKOB 503, KOTOPBIMHU, HAIIPUMEP, MOTYT OBITH MTHEBMOMYIIKH WU CBUIT-UCTOYHUKH, U3BECT-
HBIC B JaHHOU oOnacTy TexHukd. Mcrounuk(u) 503 usnyvarot B Toimy 115 BOIBI OUH MM HECKOJBKO CEHCMHU-
YyecKuX cUrHainoB 509, KoTopblie MPOHUKAIOT uepe3 Mopckoe THO 120 1 3aTeM B3aUMOJECHCTBYIOT C MOA3EMHBIMU
CTPYKTYpaMu 512, pu 3TOM YacTh CeiiCMUYIECKHX BOJH 515 Bo3Bpamaercs 00paTHO K TIOBEPXHOCTH.

3aTteM BO3BpaIIaIoNIrecs ceiicMIUUecKkne BOJIHBI 515 pacmpocTpaHsaioTess 00paTHO HA ceTKy 518 mpueMHu-
KOB, KOTOpBIEe pacroyiokeHbl Ha aue 120 mops. CeTka nmpueMHUKOB 518 BKITtoUaeT B ce0s1 HEKOTOPOE KOJINIECT-
BO MpueMHHUKOB 521 (Ha ¢ur. o603HadeH Toabko oauH). dwur. 6 B3sT U3 TesucoB Dellinger, J., and J. Ehlers,
"Low Frequencies With a 'dense' OBS Array: The Atlantis Green-Canyon Earthquake Dataset" exxerogHo# KoH-
tdepenmm SEG 2007 roma (O6mectBo reodu3ukoB-passeauukon, 2007 1.); Ha 3ToH Qurype mokazana cxema
pa3MeIIeHUs] IPUEMHHUKOB B OJHOM KOHKPETHOH peanu3anuu ceTku 518 MpueMHHUKOB, TIIe KaX /bl IPOHYMEPO-
BaHHBIN Kpyxok 600 (0003HaUCH TOJBHKO OJMH) MPECTaBIsET NPUEMHHUK 521. 3aMeTHM, YTO TIOTHOCTh TIPUEM-
HUKOB (T.€., < 450 M) OymeT 0o3Ha4aTh, YTO YACTOTHI €CTECTBEHHBIX (POHOBBIX celicMuueckux momex 110 He Oy-
YT UCKaXCHBI. B 3aBHCHMOCTH OT peanu3anuiy NMprHeMHUKA 521 MOryT ObITh THApPO(OHAMHU, TeOPOHAMH HIH
MHOT'OKOMIIOHCHTHBIMU MpUeMHUKaMu. [IpueMankn 521 ynaBIMBaIOT BO3BPAIIAIOIIAECS CCHCMHYCCKIE BOJHBI
515 ¥ perucTpUpPyIOT UX KaK CCHCMHUYCCKUE JaHHBIC. 3apETUCTPUPOBAHHBIC JAHHBIC, KOTOPBIC COMEpKAT B ceOe
BOJIHBI OT U3BECTHBIX MCKYCCTBEHHBIX CEHCMUYECKHX UCTOUYHUKOB 503, Ha3bIBaIOT "aKTUBHBIMHU" CEHCMUUYECKUM
JTAaHHBIMH.

[Tpuemnanku 521 Takke PETUCTPUPYIOT CEHCMHUYECKUE JAHHBIE OT €CTECTBEHHBIX MCTOYHHUKOB, B YAaCTHO-
CTH, OHH BEAYT PETUCTPAINIO B OTCYTCTBHE pabOTAIOMNX MOONMM30CTH TPAJHIMOHHBIX aKTHBHBIX MCTOYHHKOB
503. JlaHHBIE, 3apETUCTPUPOBAHHBIE B OTCYTCTBHE HM3BECTHBIX MCKYCCTBEHHBIX MCTOYHHMKOB, HA3bIBAIOT '"Mac-
CUBHBIMH" CEHCMHYECKUMH JAHHBIMH. B 3TOM KOHKPETHOM BapHaHTE OCYIIECTBICHHUS aKTUBHBIC U ITACCHBHBIE
celicMUYecKre JTaHHbIe, 3apeTUCTPUPOBAHHBIE NPHUEMHHUKAMHU 521, cumTaroT "MpeaBapUTEIbHBIMH CEeHcMUIUe-
CKUMH JTaHHBIMH". 3aTeM 3aperHCTPUPOBAHHEIC MPEIBAPUTEIHFHBIC CEHCMIUECKUC TAHHEBIC MEPEAAOT B BBIYHC-
JUTENBHBIA LeHTp 524. DTy nepeaady MOTYT OCYLIECTBISATh, HAIIPUMED, B BUJIC KOIIMU Ha MarHUTHOH JeHTe 527
unu uepes ciyTHuk 530.

BrrancnutensHbIN HEHTP 524 COAEPKUT B ceOC¢ BBEIUUCIUTEIHHYIO CHCTEMY, IPH MOMOIIU KOTOPOH, B CO-
OTBETCTBHH C OIMCAHHUEM BBIIIE, MIPEIBAPUTEIBHBIC CCHCMUYCCKUE NAaHHBIC 00pabaThIBAIOT IS MPOCKTHPOBA-
HUSl HU3KOYACTOTHOM ceiicMuueckoil cbeMku. [Ipumep vactu BbrunciauTenbHo cucteMsbl 700 mpeacTaBiieH Ha
¢ur. 7. KommerotepHas cucrema 700 moakimtoueHa K (KOMITBIOTEPHOM) CETH, HO MOAKIIOUYCHNE KOMIIBIOTEPHON
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cuctemsl 700 K ceTH He SBISETCS 00s3aTeIbHBIM TpeOOBaHUEM. BapHaHTBI OCYIIIECTBICHHUS MOTYT 3aJCHCTBO-
BaTh, HAMPUMEpP, OJHOPAHTOBYIO apXUTEKTYpPy WM HEKOTOPBIH THOPUA OJHOPAHTOBOH M KIMEHT-CEPBEPHOMN
apXUTEKTypHl. I IpUMEHEHUST HACTOSIIETO M300pETeHHSI pa3Mephl U MECTOIOJIOKEHIE KOMIBIOTEPHON CHC-
Tembl 700 He CyIIecTBEHHBI. Pa3Mephl M MECTOIOJIOKEHIE MOTYT M3MEHATHCS OT HECKOJBKHX YCTPOHCTB JIO-
kanpHOU cetn (LAN), pacroysioXkeHHOH B OJJHOM TIOMEIICHUH, IO MHOTHUX COTEH WIJIHM THICSY YCTPOMCTB, pacmpe-
JIEICHHBIX TI0 BCEMY MHPY B BH/Ie KOPIIOPATUBHOW KOMITBIOTEPHOI CHCTEMBL.

[IpowutrocTpupoBaHHas 9acTh KOMITbIOTepHOU crcTeMbl 700 BKitouaeT B cedst cepsep 710, 3amoMuHaro-
mee ycrporcTBo 720 u pabouyto craniuio 730. Kaxxaas u3 3THX KOMIIOHEHT MOXET OBITh peali30BaHa B ara-
PATHBIX CpEACTBaX OOBIYHBIM CIOCOOOM. BapraHTBI OCYIIIECTBICHHS MOTYT TaK)XKe COJICPKATh PA3HBIC BRIYHCIIU-
TENBHBIC YCTPOHCTBA, UCIONB3yEeMBbIC I peaan3annuu KoMmmbioTepHoit cuctembl 700. Kpome Toro, criernuanmi-
CTaM B JIaHHOHM 0OJIACTH TEXHHKH OYEBUIHO, YTO KOMITbIOTepHAas cuctema 700 U gaxxe moKa3aHHAs €€ 4YacTh MO-
TyT OBITH ropa3io Oonee cnoxHbIME. OJHAKO TaKWe JETaId OOBIYHBI, U MBI HE OyIeM HX OOCYXIaTh HIH JIc-
MOHCTPHPOBATh, YTOOBI HE 3aTPYTHATH MTOHUMAHHE 3asBICHHOTO HIDKE TIPEIMETa H300pETCHUS.

Ha ¢ur. 7 mokaszano, uto npuxsiaaHas nporpamma 321 Haxomurcst Ha cepBepe 710, a mpeaBapuTeNbHbBIE
ceficMuueckue nanubie 324, cxema 327 pacmoioXeHus poprIe MOPCKOW CEHCMUYIECKON CheMKH M HI3KOYac-
TOTHBIE celicmMuueckue nanuble 330 Haxomsarcs Ha Hakomuresle 720 maHHBIX. DTO TOJIBKO OIWH M3 CIIOCOOOB
pa3MeIeHns pa3HbIX IPOTrPaMMHBIX KOMIIOHEHT, Halll CIIOCO0 HE 3aBHCUT OT WX pacroiiokeHus. HecMoTps Ha
TO, 9TO B HEKOTOPHIX BapHAHTAX OCYIIECTBICHHS MPOOIEMbI OBICTPOACHCTBUS MIPH ONPEICIIEHHBIX MECTOIIOJIO-
JKEHUAX MOTYT OBITH CMSTYEHBI, B MHBIX CIy4asx MECTOHAXOXKICHHE KOMIIOHEHT IPOTrPaMMHOTO 0OecTieueHHs
3HAa4YCHUS HE NMEET.

Bepuemcst x ¢ur. 4; npensapurensHble ceiicMIUYeckne JTaHHbIE 324 aHaMM3UPYIOT AJs ompeneneHus (mo-
sunus 420) mo ecTeCTBEeHHBIM (DOHOBBIM celicMuyecknM momexam 110 B mpeBapUTENEHBIX CCHCMUYCCKUX JTaH-
HBIX Ha yyacTke 100 pabor mmama3oHa ()a30BBIX CKOPOCTEH, K KOTOPOMY OTHOCSAT TaKUE aMIUIHTYIBI OTHOCH-
TEJNBHO TPeOYyeMOTo CUrHalla, IPU KOTOPBIX MOMEXH HeOOXOMMO OCIa0IATh, a TAKKE OMPEACISIOT CTEICHb, 10
KOTOpPOH HEOOXOJIMMO OCIa0bHTh 3TH NoMexH. Takxe onpenessaor (mo3umus 430) a3uMyT npuxoja €CTeCTBEH-
HBIX (POHOBBIX ceficMuueckux moMex 110. DTo MOXKHO c7eNiaTh, BBITIONHSS TaK HAa3bIBAEMBIH B TAHHOW 00JIacTH
TEXHUKHU "pamapHbIi" aHaIu3 MpeaBapUTEIbHBIX CEHCMUYECKUX NaHHBIX 324. PamapHbIii aHAIN3 MOXET OBITH
BBITIOJTHEH MPUKJIAIHON mporpaMmoii 321, koTopas mokazaHa Ha (ur. 7, HampuMep, 1Mo KOMaH/e MOJIb30BaTes
740.

Ha ¢ur. 14 u 15 npencrasien npuMep TOro, Kak MOXHO ONPENeNITh Ga3oBbie CkopocTH (mo3uius 420) u
asuMyThl (mosutust 430). C 1enplo omnpeesieHns] aMILTUTYAbl (POHOBBIX TOMEX OTKIMOPOBAaHHBIC CIEKTPHI
MOIITHOCTH CTPOSAT ISl BPEMEHHBIX OKOH, U3BJICUCHHBIX KaK M3 aKTUBHBIX, TAK U M3 MACCHBHBIX CEHCMHUYCCKUX
JAHHBIX. B HEKOTOPBIX BapHaHTaX OCYILICCTBICHUS AKTUBHBIC U MACCUBHBIC CCHCMHUYCCKUE JAaHHBIC MOTYT IIO-
JMy4aTh U3 Pa3HBIX CEHCMUYECKHUX cheMoK. Ha ¢ur. 14 mokazaHo mpencTaBlieHHE TUITUYHOTO CIICKTPA aKTUBHOM
Y TIACCUBHOW MOITHOCTEH JUIS TOHHBIX CEHCMHUYCCKUX JAHHBIX MO ITyOOKOBOJHOM YacTh MEKCHKAaHCKOTO 3aiIH-
Ba. Bo BpeMeHHOM OKHE aKTHBHBIX JaHHBIX, TIOKa3aHHOM Ha ¢ur. 14, WCTOYHMKAMK OBLIM TPaIUIIMOHHBIC
MTHEBMOITYIIIKH, PACIOI0XKCHHBIC TPUOIM3UTEIBHO B 2.5 KM OT mpueMHHKa. Kak 37ech moka3aHo, B H3y4acMOM
nmuana3oHe 4acTtoT (0.5-6 I't) oHOBBIE TOMEXH M BOJIHBI OT TPAJAUIIMOHHBIX HCTOYHUKOB MOTYT OBITH XOPOIIIO
anmpoOKCUMHUPOBAHBI IPSMBIMU JINHUSAMHU Ha OniorapuMmaeckom rpaduke.

ITo maHHBIM OT aKTHBHBIX MCTOYHHKOB TPapHKH MOTYT OBITH MOCTPOCHBI IS Psfa MECTONOJOKEHUH HC-
TOYHHUKOB, OHH OYAYyT AEMOHCTPHUPOBATH KaK aMIUIUTYAA TPAIUIIHOHHBIX HCTOYHIKOB M3MEHSIETCS B 3aBUCHMO-
CTH OT YHaJICHHUA H, TAKIM 00pa3oM, KaKk OTHOIICHHE CHUTHAI-IIOMEeXa H3MEHSAETCS B 3aBUCHMOCTH OT YAAJCHHUS
(paccTosHHS MEXITy WCTOYHHKOM M MPHEMHUKOM). B Ipyrom BapuaHTe KPHBYIO aMIUTUTYHA JUIS W3BECTHOTO
yIaJCHUS MOTYT CMEIIATh BBEPX U BHU3 IJI MOJICIIUPOBAHIS aMIUTUTYI IPH JPYTUX YAAJICHUIX HA OCHOBE MO-
JICITA TOTO, KaK aMIUTATY/Ia JOJKHA U3MEHATHCS B 3aBUCUMOCTH OT YIAJICHHS, HATIPUMED, 3TO MOXKET OBITh Ce-
pHUUYECKOE PacXOKACHHE.

3aMeTuM, YTO JUIS TPATUIMOHHBIX MCTOYHUKOB-ITHEBMOIYIICK B TITYOOKOBOJHON 4acTH MEKCHKaHCKOTO
3aJIMBa, HA YacTOTe HIke 2 ['Il akTHBHBIC TaHHBIC OYCHB MOX0XKH HA TTACCUBHBIC JaHHBIC JaXKe IIPH OTHOCUTEIb-
HO OJM3KO PacToI0KeHHBIX aKTUBHBIX HCTOYHHKAX. TakuM o0pa3oMm, aHAJIH3 aMIUTATYIBI TIOMEX OKpY’Kalomen
cpensl ¢ 9acToToi Hke 2 ' MOKeT OBITh BBIITOTHEH JaXKe IO TPAJAUIIMOHHBIM aKTUBHBIM JAaHHBIM, ITOCKOJIBKY
TpaTUIMOHHBIE CEHCMUYECKHE MCTOYHHKH B 3TOM IHMANa30HE YacTOT MPOM3BOMAT OYEHb Majo sHeprud. Jlms
0acceifHOB HEKOTOPHIX OKEAHOB CIIEKTP MOMEX OKPY)KaIomIed Cpelsl OIyOJIMKOBAaH M HAXOIOHUTCSA B CBOOOTHOM
JOCTYTIE, ¥ 3TO €IIe OJMH BO3MOXKHBIA HCTOYHHK JAaHHBIX 00 YPOBHSIX IMOMEX OKpy»Karomel cpensl. CriekTp mo-
MeX OKpY’KaloIIel cpelbl 3aBICUT OT BPEMEHHU TOAa U COCTOSIHHS MOPS, 3TH N3MEHEHHS MOXKHO YYHUTHIBATh IPU
OIICHKE YPOBHS TIOMEX OKPYIKAIOIICH Cpelibl 1T POCKTA.

MonenupoBaHue OKUAAEMBIX MPOOJIEM C MOJYYCHHEM H300pa)KCHHUS TO3BOJIUT OMPEICITUTh HACKOIBKO
HU3KH YaCTOTHI U KaKKe TPEOOBAHMS K OTHOIICHUIO CUTHANI-TIOMEXa TP MaKCHUMAaJIbHOM PACCTOSHHH UCTOYHUK-
MPUEMHHK OXHIAIOTCS IS MTOJYYCHUsI H300paKCHUST U3yYaeMbIX MOJ3EMHBIX TONII. B npyrom Bapuante s
OIICHKH MO’KHO HCIIOJIb30BaTh SMIHMPHUUYCCKUI OMBIT B IMOXOXKUX OacceiiHaX W ¢ aHAJOTHYHBIMHU MPOOIeMaMu
MOJYYCHHUS N300PaKCHHUS.

Touku ¢ Haamuckto LFS Ha ¢ur. 14 ykaspiBaloT Ha JMana3oH BO3MOXHBIX OJTHOYACTOTHBIX 3yMMEPHBIX
CBUII-CUTHAJIOB, KOTOPBIE MOXKHO MOJYYHUTh TPU HCIIOIB30BAHUN PETYIHPYEMOT0 HU3KOYACTOTHOTO MCTOYHHKA
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(LFS). donosHuTenpHy0 HHGOPMANUIO O YaCTOTHBIX 3yMMEPHBIX CBUII-CHTHAJaX MOXKHO HaiTH B 3asBKE Ha
Beimauy nateHta CIIIA Ne 13/327,524 u B 3asBke Ha Bbimauy marteHTta CIIIA Ne 61/896,394, koTophle HIbKe
BKITIOYEHBI B KaY€CTBE CCHUIKH. TakKe MOTYT OBITh MCIIONB30BaHBI IPYTHE THUIBI CBUI-CHTHAJIOB, HAIIPUMED,
MIUPOKOTIONOCHBIE CBHIT-CUTHAJIBI B OTPAaHUYCHHOM JHara3oHe JacToT (He Ooyiee OKTaBbI). 3aMETHUM, YTO IIO
CPaBHEHHIO C THEBMOMYIIKAMH HHU3KOYACTOTHBIN MCTOYHHK MMEET 3HAYUTEIHHO OoJiee Y3KyIO MOJIOCY YacToT,
HO OH MOJKET TOCTHUTATh TOpa3fo 0oiiee BEICOKOTO OTHOIICHHS CUTHAI-TIOMEXa B OTPAaHUICHHOM JHAaIla30He Yac-
ToT. OJHAKO YTO KACAETCsl THEBMOITYIICK, JOCTIKUMAsT MOITHOCTh OBICTPO MataeT MpH CHWKCHHWU YacTOT, TaK
YTO HEOOXOIMMO MCKAaTh KOMIIPOMUCCHOE pEIIeHHEe MPH MOWUCKE ONTHMAaIbHOTO COOTHOIICHHS 9acTOT M OTHO-
IICHUS CUTHAJI-IIYM.

Curaai, KOTOPOro MOYHO JOOMTBHCS OT PEryJIMPyeMOro HM3KOYaCTOTHOTO MCTOYHHKA, BHIJAIOLIETO KOH-
KPETHBII CBUII-CUTHAJ, MOXET OBITh U3MEPEH AMITMPUYECKH WM OLICHEH Ha OCHOBAHUM TaKUX COOOpPaKCHMH,
KaK pa3Mepbl yCTpOWCTBa, BOJON3MEIICHHUE, IPUKIIaIbIBaeMasi UM K BOJE CHIIA, OLICHKA pacXoXJIeHus (pacrpo-
CTpaHEHHMs1), 3aTyXaHUE CHTHaJA MOJ 3eMJIel U IIp.; MO0 UCIoib3yIoT 00a crnocoda. Ecnu Ha camoil HU3KOM
TpeOyeMoil 4acToTe 0KUAAIOT IOJIYYUTh HEIOCTATOYHBIH CHUTHAJ UCTOYHMKA, TOTAA CIEAyeT pacCcuuTaTh pas-
HOCTB B Jerubenax (Hampumep, mo rpaduky, momoduomy ¢ur. 14), mocie 4ero MpoBeCTH HCCIeI0BaHNE U Hal-
TH CIIOCOO TOBBIIICHMS OTHOIICHHUS CUTHAI-TIOMEXA 3a CYET OCJIA0JICHHs IOMeX, 110 MEHBINeH Mepe, Ha 3Ty Be-
nmmauHy. OTHO BO3MOYKHOE pEIIeHHe COCTOUT B YCHIICHHH CUT'HAJIa ITyTeM CO3IaHUs YCTPOHCTBA OOJBIIETro pas-
Mepa WIH HCIIONB30BAHMS TPYIIIBI HCTOYHUKOB. J[pyroe pemeHne onucaHo B HACTOSIIEM JOKYMEHTE U OHO CO-
CTOUT B OCNaOJICHNN TTOMEX OTHOCHUTEIHHO CHT'HAJIA.

Ha ¢wur. 15 npencrasiena cxemarndeckas "panapHas'" nuarpaMMa JaHHBIX JABJICHUS OT JOHHOH y370BOM
CeTKH B NIyOOKOBOAHOW yacTn MeKcukaHCKoro 3aiuBa. [lonmspHas auarpaMma JEMOHCTPHPYET JHEPTHIO Ha
ceTke (Takoi, Kak INpejcTaBiicHa Ha (Ur. 6) B 3aBUCHMOCTH OT (pa30BOH MeIUIEHHOCTH (BEeIM4YHMHA, oOpaTHas
TOPH3OHTANBHOM (ha30Boil ckopocTH) U asumyra. Hysb-¢a3oBas MenyieHHOCTh (yKa3bIBaeT Ha BOJIHY, KOTOpas
NajaeT Ha BCE YacTH CETKH OJHOBPEMEHHO) T0Ka3aHa B IieHTpe. HapyxHoe KosbIio 0003HaYaeT BOJIHY, KOTOpast
JBIKeTCs co ckopocThio 1000 M/c, BosiHA, ABMKYIIAsICS C CEBEpa Ha IOT C 3TOH CKOPOCTHIO HAXOAUTCS Ha BEpX-
HEM Kpalo IuarpaMMel, ¢ 3aaia Ha BOCTOK C 3TOI CKOPOCTBIO - Ha JIEBOM Kparo IHarpaMMEbl U TIp.

B sToM mpumepe BosTHa B OCHOBHOM MPHUXOINT U3 a3UMYTOB C CEPEINHON Ha IOT0-BOCTOKE, TUamna3oH ¢a-
30BBIX cKOpocTeit coctaBiseT oT 1600 mo 3000 m/c. TpeGyemble maHHBIE OT AKTUBHOTO MCTOYHHUKA MPUXOIAT C
6obIIel CKOPOCTHIO, OHHU PACIOI0KEHBI OJIDKEe K EHTPY AWarpaMMbl. ASUMYT, aMIUIATYJa M 9acTOTHBIN JAHa-
Ma30H MOMEX OKPYKAIOIIEeH CpeIbl MOTYT M3MEHATHCS B 3aBUCHMOCTH OT BPEMEHH rojja M MOTOJBI, a THATa30H
CKOPOCTEH 3aBHCHUT OT OKPY’KAaIOIIEH Te0JIOrmueckoll 0OCTAaHOBKH W HE JOJDKEH M3MEHSTHCS. TakuMm oOpazoM,
BBIOMpast 1uana3oH (a3oBOM MeIUIEHHOCTH AJIs OciabiieHnsl U TpedyeMoe IojaBiieHue moMex (B 1b) B 3ToM
Jana3oHe, Mbl MOXXEM CIIPOEKTHPOBAThH IMOJXOJSIIYIO0 TPYIITy HPUEMHHKOB, YTO W3BECTHO CIICHHAINCTaM B
00J1acTH aHaJIM3a TOJIOBHBIX BOJIH.

MaccuB MPUEMHUKOB 33JIal0T €r0 reOMeTpUei M HabopOoM BecOB Aj, KOTOpBIE NMPUMEHSIOT K dJIEMEHTaM
TpyInsl (34€Ch DIEMEHTHI TPYMITBI MPOMHACKCUPOBAHBI 110 j). OAWH MPEeINOYTUTENBHBINA THIT TPYII, IIHPOKO
M3BECTHBII B ATOHW 00JAaCTH TEXHUKH, 3TO YEOBIIIEBCKIH YaCTOTHBIH (QHIBTP, KOTOPBIH MakCHUMaJIbHO yBEINYH-
BaeT MHUHHMaJbHOE OcClabjeHHe B 3aJaHHOM II0JI0OCE TOIABICHHS YacTOT. BO3MOXKHBI Apyrue THUMBI TPYHI C
pa3sHBIMHU TOJE3HBIMH CBOWCTBAMH, OHHM M3BECTHBI CIIEHHAINCTAM B OONACTH MPOCKTHPOBAHUS TPYII I OC-
na0JIeHNS TIOBEPXHOCTHBIX BOJH-TTOMEX.

Taxxe pamapHBIA aHAJTN3 MOXET OBITH BBHITIOTHEH IO aKTUBHBIM JaHHBIM C T€M, YTOOBI OIIPEIeIIUTh CKOPO-
CTH ¥ a3UMYTHI BOJIH OT aKTHBHBIX NCTOYHHKOB M YOCIUTHCS B TOM, UTO 3Ta IPYyIIa HE Ype3MEpHO Oociadiser
TpeOyeMbIii CUTHall. AKTUBHBIE MCTOYHUKH MOTYT TaK)K€ I€HEPUPOBATh HEXKEJAaTeJbHBIC CHI'HANBI, TaKUe Kak
MIOBEPXHOCTHBIE BOJIHBI, TEOPETUUECKH ITA TPYIIA MOXKET OCIa0IATh U UX.

[Mocne Toro, kak ecrecTBeHHBIE (POHOBBIE ceificMuueckue moMexu 110 1 uX asuMyT MPHUXOAa ONpeeICHbI
(mo3unmm 420, 430), cioco6 400 mpoextupyeT (mo3unust 220) HU3KOYACTOTHYIO CEHCMHYECKYIO CheMKy 327 Ha
yuactke 100 paboT. ITO BKIIIOYAET B ceOsl KaK IPYMILYy JOHHBIX CEHCMHUYECKUX NPHEMHHMKOB (To3unms 230), B
KOTOpPOW TPHUEMHHKH PACIIONIOKEHBI TaK, YTOOBI (pHIBTPOBATH €CTECTBEHHBIE (DOHOBHIE CeiicMUUECKHE TIOMEXH
110, Tak 1 cxemy BO30YXICHHS UCTOYHHKOB celicMudeckux koJiebanmii (mo3uius 240). Kak ommcaHo BbIe,
TPYIIy TPUEMHUKOB TPOCKTUPYIOT ISl OCIAOJeHUsI €CTECTBEHHBIX (DOHOBBIX ceficmMuueckux momex 110, u
cxeMa BO30y>KICHHUS CEHCMIYECKIX UCTOYHUKOB JOTIONTHSAET MPOESKT TPYIIIEI TPHEMHHUKOB.

BepHemcs k HameMy KOHKPETHOMY IpPUMEpPY; TPYIIa IPUEMHUKOB (QIIBTPYET CEHCMUUECKYIO BOJHY IO
BOJIHOBBIM YHCIIaM (T.€., IO OOpaTHBIM JJIMHAM BOJIH, KOTOPBIE U3MEPSIOT BAONb MMOBEPXHOCTH PETHCTPAIUH).
s ompeneneHnss MUHIMANBHOTO W MaKCHMAJIFHOTO BOJTHOBOTO YHCIA ONPEACIAIOT MUHIMAIBHYIO U MaKCH-
MaJIbHYIO (ha30BYIO CKOPOCTb, B TMAINIa30HE MEXIY KOTOPBIMU TpeOyeTCsl BHIIOIHUTE OCIabIeHUE, U TpeOyeMyro
MHHUMAaJIBHYIO ¥ MAaKCUMaJbHYIO 4acToTy. Torna MHHUMAaJIbHOE BOJIHOBOE YHCIIO - 3TO MUHUMAJIbHAs 4acToTa,
JieJICHHast Ha MaKCUMaJIbHYIO (ha30BYIO0 CKOPOCTh, @ MAaKCHMaJIbHOE BOJTHOBOE YMCIIO - 9TO MaKCUMaJIbHAsI 4acTo-
Ta, AeJeHHas Ha MUHUMaJbHYIO (ha30BYIO0 CKOPOCTb.

B Hamiem mpuMepe M MHHUMaibHas, ¥ MakCHMallbHas yacTtoTa paBHa 1.6 I'u, mosToMy MHHUManbHOE
BOJHOBOE umciio - 310 1.6 T'/3000 M/c, a MakcuMansHOE BONHOBOE unciao 1.6 T'm/1600 m/c. OnTumanbHas
TpyIIIa IMeeT WHTEepBaJI AUCKpeTH3anun HalikBucTa ¢ EHTPOM MEXAy MUHHUMAJIHHBIM U MaKCHMAJIbHBIM BOJI-
HOBBIMH 4HCIaMy. B Hamem npuMepe, ecii d - pacCTOSIHIE MEKIY LEHTPAMH COCEAHHX rpym, Toraa /o d = '/,
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(1.6/3000 + 1.6/1600), u mb1 HaxoauM d = 652.17, win npudIU3UTENHHO 650 M.

Ha ¢ur. 12 ms Hamero nmpumepa mpeacTaBieHo ociabiaeHune 4eOBIeBCKOr0 YacTOTHOTO GmibTpa 33,
4yTo o0ecreuynBaeT MUHUMAJILHOE OciadiieHne npubausuTesisHo 18 nb B TpeOyemMoM MHTEepBalsie BOJHOBBIX YH-
cen. B mpyrux BapmaHTax ocymiecTBIECHHS BO3MOXKHO TaKK€ MCHOJIB30BaHUE JPYTHX THIIOB IPYIII, HAaIpUMep,
YCHJICHHE B TIOJIOCE TIOJABIICHHS YaCTOT MOXKET OBITh OTPETYINPOBAHO TaK, YTOOBI OHO COOTBETCTBOBANO (hopMe
CIEKTpa MOMEX B 3TOM OKHE BOJHOBBIX YHCEN. BO3MOXKHBI U ApyrHe KOHQUTYpAIIUH TPYIII, HaIpUMep, IECTH-
yronpHbIe Tpymibl 605 (0003HaYeHA TOJBKO OJIHA), KaK MOKa3aHo Ha (ur. 6, WK Mo pa3HbIM OCSM B TpyImax
MOTYT OBITH pa3HBIE PACCTOSHUSA. B HEKOTOPBIX BapHaHTaX OCYIISCTBICHHS CIOCOO pa3BEepPTHIBAHUS Y3JIOB MO-
JKeT He JOITyCKaTh BO3MOKHOCTH TOYHO yKa3BIBAaTh TJI€ yCTAHABIUBATH Y3JbI. [IpoeKT rpynmsl MOKeT OBITH MO-
TUGHUIUPOBAH C YIETOM TOTO, YTO Pa3BEepPHYyTas IPYIIAa MOXKET JIUIIb TPUOTU3UTEITHFHO COOTBETCTBOBATE IIPOCK-
Ty CbE€MKH B CHJIy OTPaHUUYCHHH, CBSI3aHHBIX C MECTOM YCTAaHOBKH Y3JIOB MJIM TOYHOCTBIO HX Pa3MEICHHUSI.

MunuMansHOe ocinabiieHne 4e0bIMeBCKOTr0 YaCTOTHOTO (PUIIbTPa 3aBUCHUT OT COOTHOIICHUS MUHUMAIILHO-
T0 ¥ MaKCUMAaJBbHOTO BOJIHOBBIX YHCEN M KOJMYECTBA JIEMEHTOB B Ipymme. [ pynmnsl ¢ OOJbIINM KOJIHYECTBOM
9JIEMEHTOB JAlOT Ooiblliee ocyiabieHrne, HO CONPOBOXKAAIOTCS OOJBIIMMH 3aTpaTaMH Ha ChEMKY; 3TO IIHPOKO
M3BECTHO CIIEIMAIIMCTAM B 00JACTH MPOEKTUPOBaHMS TPYHIL. 3aMETHM, YTO NPHUBEICHHBIC 3J]I€Ch IPHMEpHI
TIPUHITAIIOB NTPOEKTHPOBAHNS aHAIOTUYHBI IPUHIUIIAM MTPOSKTHPOBAHUN HA3eMHBIX TPYII, Al KOTOPHIX M3HA-
YJalkHO pa3paboTaiy 3TH MHCTPYMEHTHI U 3Ty MeTomosornio. Kak mpaBmiio, Ha3eMHBIE TPYIIIBI JOJDKHEI pado-
TaTh C MIAPOKOIOJIOCHBIMH JaHHBIMH, TIOATOMY B TaKOM CIIy4ae HCHOIB3YIOT ropa3fo OOJIbIINe TPYIIHI, OOBIY-
HO HE MEHbIIe, 4yeM 12x12. Jlns moaydYeHus HU3KOYACTOTHBIX CEHCMHUYECKUX H300paKCHUN 0COOBI MHTEpec
MMeeT NMPUMEHEHHE ITOJTHOBOTHOBOH WHBEPCHH, TIe HEOOXOIMMO HEOOIBIIOe KOJTMYECTBO OTICIBHBIX AUCKPET-
HBIX 9acTOT.

B sToM mpumepe HaM HE HY)KHO IPOEKTHPOBATH IIHPOKOIIOJIOCHYIO TPYIITY, TIOCKOJIBKY, KaK IOKa3aHO Ha
¢ur. 14, oTHOIIEHHE CUTHAJI-TIOMeXa OBICTPO BO3pACTaeT ¢ yBEIIMYCHHEM JacTOTHI. [Ipu Oojiee BHICOKMX 4acTo-
Tax TpyNIa IPUEMHHUKOB JUIS [TOJaBJICHUS IIOMEX OKpYJKarollel cpesbl He TpedyeTcs, TOITOMY TPYIIIEI He0OXO0-
JIMMBI TOJIBKO Ha CaMbIX HU3KMX YaCTOTAX, UCIOJIB3YEMBIX B CheMKe. [I0CKOIbKY MBI IIbITaeMcsl IPOEKTUPOBATh
TPYIITy, KOTOpas 0CcIa0iisieT TOMEXH Ha OJTHOW YacToTe, Jake OYeHb HeOombImas rpynmna 3x3 Oyaer obecredn-
BaTh 3HAYUTEIILHOE MTOJIaBJICHHUE TIOMEX.

3a mpezenamMu MoJIo0Ckl YacToT, Il KOTOPOI CPOEKTUpOBaHa IpyIna, OHa MOXKET He o0ecIieunBaTh Cylle-
CTBEHHOTO MojaBieHus moMex. OHaKo MOMEXH 3a IpeiesIaMH [EJIEBBIX YacTOT JIETKO MOYKHO TO/IaBUTh ITyTEM
OOBIYHON YaCTOTHOHM (PUIIBTpAIMK BO BPEMEHHOI 00J1acTH, TaK YTO 3TO HE MpodieMa.

ITocne Toro, Kak TPyMITEl MPHEMHUKOB CIIPOCKTHPOBAHBI, X BKIIOYAIOT B MPOSKT CheMKH. CHavaia CheM-
Ky TIPOEKTHUPYIOT OOBIYHBIM CIIOCOOOM B IPEANONOKEHHH 00 OTCYTCTBUH IMOMEX, 3aTeM KaXKAbIH MPHEMHBIN
y3eJ1 B CeTKe MPUEMHHKOB 3aMEHSIOT HeOObIOoN rpymnmnoid. Paccmorpum, Hanmpumep, npoekT 800 Mopckoit ceil-
CMHYECKOW ChEMKH, CXeMa KOTOpOro mpezacTaBieHa Ha ¢ur. §. Kak ObUo ymOMSHYTO BBIIIE, pACKPHIBACMEIA B
HACTOAIIEM JOKYMEHTE CIToco0 He 00s3aTeNbHO TpenonaraetT oToopakenue mpoekra 800 cheMKH ISl BOCTIPH-
ATUS denoBekoM. Dwur. § HCIoIB30BaHa TOJBKO U TOTO, YTOOBI MPOMJLIIOCTPUPOBATH HEKOTOPHIC ACIEKTHI
npoekra 800 MOpCKOH ceiCMUYECKON CheMKH JJIS JIy4IIero MOHUMaHHs IIPpeAMEeTa N300peTeH s, pacKpbIBaeMo-
r'0 B HACTOSIIEM JIOKYMEHTE.

IMpoext 800 MOpcKoO# ceicCMMYECKOH ChEeMKH BKIIIOUaeT B ce0st ceTKy 803 MpHEeMHHKOB, KOTOpasi COCTOUT
U3 HECKOJIBKMX MpUEeMHBIX npoduieit 806 Ha paccTostHUM 4 KM JpyT OT Apyra. B oTcyTcTBHE OMEX OKpYyKaro-
et cpepl oauH npoduib y31oB 8§09 (0003HaYEH TOIBKO OMH y3€i) OYAET pacIoiokeH BIOIb ITOTO MPOQHIIL
C PacCTOSHHEM IPYT OT ApPYyra, KOTOPOE OIpeaenseTcss TpeOOBaHUAMH CheMKH K Auckpern3anui. (Kaxmeii y3en
TIpecTaBisieT co00i ceicMUYeCKui MPUEMHHK). Takylo TeOMETPpHI0 HAOIIOIEHUH, T/Ie MMyHKTHI B3phIBA PAaCIo-
JIOXKEHBI OJIN3KO NIPYT K APYTY MO OAHOMY HAIPaBICHHUIO, a TPUEMHUKH PACIIOJIOKEHBI OJIM3KO APYT K OPYTY B
MIEPIICHIUKYIISIPHOM HAIIpaBJICHUH, MOKHO Ha3BaTh "pa3pekenHoi 3D cheMkoi".

Ha ¢wur. 8 myHKTHI B3pBIBa pacroiokeHsl ONU3K0 IpYT K APYTY BAOJH TOPHU3OHTAIBHOM OCH 3TOTO depTe-
’Ka, a IPUEMHUKHN PACIIONOKEHBI OJIM3KO APYT K IPYTY BIOJIH BEPTHKAIEHONW OCH 3TOTO yepTexa. M3o0pakeHus
MECTOIOJI0KeHUH MyHKTOB §10 B3pbIBa (Ha (Ur. 0003HaYEH TOJBKO OJMH) MOKa3aHbl Ha npoguie 815 B3phIBa;
paccrosiHEe MeX 1ty HUMHU coctaBiisieT 150 M. 3xech "Giu3ko apyr K Apyry" o3HavaeT "MHTEpBall TUCKPETHU3ALNN
JOCTaTOYHO MaJl, YTOOBI M3y4acMble BOJIHOBBIC ITOJII OBLIM IPEACTaBJICHBI 03 HaJ0KEHHs JOXXHBIX YacTOT
(ansiicunra)”. B cOOTBETCTBUM ¢ KpUTepHeM AuckpeTm3anuu Haitkeucra "O0mu3ko JApyr K Apyry" o3HaYaeT pac-
CTOSTHHE MEXIY COCETHUMH OTcueTaMu < '/, V/F, rne F - gacrora, V - TOpU30HTANbHAS (a30Basi CKOPOCTh U3Y-
4aeMOro BOJIHOBOTO 1ofisl. "Pa3pexeHHas" 03Ha4aeT, YTO IUIOTHOCTH OTCUETOB 3HAUYMTEIHHO MEHBIIE, YeM 3Ta,
T.€., PACCTOSTHUE MEXIy COCEJHUMHU OTCUeTaMH OoJiee, YeM B TPH pa3a OoJbIIe MO CPAaBHEHHIO C BBICOKOM ILIOT-
HOCTBIO OTCUETOB.

Ha mpaxtuke 3T# npodwiIu JODKHBI OBITE CTPOTO MEPICHINKYISPHBL, HO B 3TOM CITydae JJIsl COXpaHCHHUS
3¢ (eKTUBHON TUCKPETH3AIMN PACCTOSTHAE MEXTy COCEIHUMH OTCUETaMH BJIOJIb MPOMWIL C OTKIOHEHHEM CJie-
IyeT YMHOXAaTh MPUOIN3UTENFHO Ha KOCHHYC yTJla OTKIOHEHHS OT MEepHeHIUKysapa. TakuM oOpa3om, moTpe-
Oyercs O0JbIIIe MyHKTOB B3phIBa WIIM NIPHEMa, U TaKas TeOMeTpus OyaeT MeHee 2 EeKTHBHOM.

Bo03MOXHBI Ipyrre IPOEKTHl CheMKH. B acTHOCTH, OBITIO OOHAPYXKEHO, YTO VIS TIOJTHOBOJIHOBOW MHBEP-
cun (FWI) HeT HeoOX0IMMOCTH B TaKOM JK€ MOKPBITHH, KaK VISl MOJTy4eHHs H300pakeHus. [1osHOBOIHOBas
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MHBEpCHUs TpeOyeT XOpolleH ANCKpEeTH3aliK BIOIb KON ocn J100 B 00IacTH IMyHKTOB B3pbIBa, MO0 B 00-
JACTH IYHKTOB TpHeMa, HO He B 00enx 3Tux obOnactax. CyIIecTByeT TpH OCHOBHBIX CIIOco0a JOCTHIKEHHS Tpe-
Oyemoii muckperm3arun. Paspexennas 3D chemka (Takasl, kKak Ha QUr. 8) MO3BOJSIET JOCTHYH TpeOyeMoi auc-
KpeTHU3aluy ¢ MePIEeHANKYIAPHBIMI TPOQIIIIMHI YHKTOB B3pBIBAa M ITYHKTOB TIPHEMa, TIPHUYEM IO KaXKIOMY U3
HaIpaBJIeHUH IIIOTHOCTD BEIIIE BIOJB TPO(GUIIL U HIDKE B IEPICHANKYIISIPHOM HATIPABICHHH.

B cooTBeTcTBHM C APYrUM BapHaHTOM IIPH ChEMKE C pa3pe’KeHHBIMH IMPHEMHHUKAMHU ITyHKTHI B3phIBa pac-
MOJIOKEHBI Ha TUIOMAAN TUIOTHO, B 3TOM CIydae MPHUEMHHUKH MOTYT OBITh PACIOJIOKEHBI peke. DTO THITUIHAS
CTpaTerusi CbeMOK, KOTOPYIO NMPHUMEHSIOT Ha OOBIYHBIX YaCTOTaX, MOCKOJBKY TOpa3fo Jemenie paboTaTs Ipu
TUIOTHOM MOKPBITMM MCTOYHHMKAaMH (KaK IPaBHJIO, MHEBMOIYIIKH OyKCHPYIOT 3a CYAHOM), Y€M IpH IUIOTHOM
MOKPBITUH JOHHBIMH MOPCKHMH NPHEMHHKaMH (KOTOpPhIE MOET OBITh HEOOXOIUMO pa3MellaTh BPYYHYIO II0
OJTHOMY C TIOMOIIBIO MOZBOAHBIX aIlllapaToB ¢ TUCTaHIMOHHBIM ynpasienueMm (ROV)). Ha ¢wur. 6 npencrasnen
NpUMep TaKOW CETKH NPUEMHHKOB JUISl TPAJUIIMOHHON CeHCMUUECKOI CheMKH. ¥Y3JIbI HAXOAATCS HA PACCTOSTHUM
~450 M Apyr OT Aapyra, 3TO HEBBICOKAs IS TPAIUIMOHHBIX CEHCMHMYECKMX YacTOT INIOTHOCTh. TpajnIMOHHBIC
celfiCMMYeCKHe YacTOThl NPEHMYIIECTBEHHO MMEIOT BEJIMUUHY NpeBbimarontyio 6 I'm. 3xech TepMuH "penmy-
MIECTBEHHO" O03HAYAET, YTO HEKOTOPHIE IIMPOKOIIOJIOCHBIE MCTOYHUKH (TaKWe KaK MHEBMOIYIIKH) WU3Ty4aroT
BOJIHBI HA MHOTHX 9aCTOTaX, HEKOTOPbIC U3 3TUX YACTOT MOTYT OBITh OTIMYHBIMH OT 9aCTOT, KOTOPHIE CUUTAIOT
HOMUHAJIFHOW 9acToToW curHama. CrenuaiicTel B JaHHON 00JacTH TeXHUKH, IMOHMMAIOUINE MPEeHMyIIecTBa
HACTOSIIETO M300peTeHNs, MPU3HAIOT, YTO JakKe €CIIM CHT'HAJBI HOMHHAJIBHO CUMTAIOT IMpeBHImamumMu 6 I,
OHH MOTYT COIIPOBOXKAATHCS HEKOTOPHIM HEOOJIBIINM KOJIWYECTBOM BOJH C 9acToToi Hiwke 6 I'm. Takum obpa-
30M, CUTHAJ SIBJISIETCA "TIPEeUMyIecTBEHHO" O0mbImM 6 I'I1 B 3TOM CMBICITE.

OpHaKo Ta e CeTKa IMPHUEMHHUKOB C y3JIaMH, KOTOPbIe HaX0AATCs Mpuoau3uTensHo B 450 M apyr oT npyra,
CTaHOBUTCS IUIOTHOM It yactoT Hike npubmmsntensHo 1.7 T'm. Takum o0pa3oM, B HEKOTOPBIX BapHaHTax
OCYIIECTBIICHHS, 0COOEHHO B ""COBMEIIEHHOH" CheMKe, TJIe CeTh MPUEMHUKOB, NPEAHA3HAYCHHYIO IS TPa UL~
OHHOHM CHEMKH, HCHOJIB3YIOT TaKXKe JJIsI HU3KOYaCTOTHOW ChEMKH, ChbEMKa C Pa3peKeHHBIMH ITYHKTaMH B3pbIBa
MOXeET OBITh MCIIOJIb30BaHa Il HU3KOYAaCTOTHON CheMKH. B cheMKe ¢ pa3peXeHHBIMU IIyHKTaMH B3pbIBA ITyHK-
TBI B3pHIBA MOTYT OBITh PACIIOJIOKEHBI peke (Ha OOJIBIIIEM PACCTOSIHUM APYT OT APYTa), ¥ IS TOCTHIKEHUS Tpe-
OyemMolf IMCKpETH3allMy MCTOJIB3YIOT MPEUMYIIECTBA IUIOTHON CETKH NMPHEMHHUKOB (T.C., CeTKa IMPHUEMHHKOB
TUIOTHAS TI0 00EMM TOPH30HTAJIBHBIM OCSIM). 3aMETHM, UTO "COBMEIIECHHAs" ChEMKa IMOMydJaeTCs B PE3yJIbTaTe
OJTHOKPATHOTO cOOpa NaHHBIX.

B nanHoM koHTekcTe "penkas" o03HAYAET, YTO PACCTOSIHHS MEXIY NMPUEMHHKAMHU Topasno OOJblle, yeM
TpeOyeTcs IpY TPAIUIIMOHHBIX YaCTOTaX, T.€, YaCTOTaX He MeHee mpuomm3uTensHo 6-8 ', Hanpumep, B oHOM
KOHKPETHOM IPUMEpPE OCYIIECTBICHHUS UCIIONB3YIOT IUNIOTHOE PACIIOJIOKEHNE ITYHKTOB B3phIBa MO ILIOMIAH, HO
O4YeHb OOJIBIIOE PACCTOSHUE MEXKAY Y3JIaMH; HalpHMep, CETKy ¢ y3JdaMu B 4 KM Jpyr oT apyra. OmHako pac-
CTOSIHHSI HE JIOJDKHBI OBITh "upe3mMepHO Oonpmmmu”, T.e. Gonbie, ueM 10 KM Jpyr OT Apyra; 3T0O MOXET JaTh
HeXelaTeNbHble apTe(aKThl.

OTH HAOJIIOICHNSI MOTYT OBITH OCHOBaHHMEM JUISI Pa3HBIX CTpaTeruii cheMok. Harmpumep, MO>XHO MCIONB30-
BaTh 0OJIee TUIOTHYIO CETKY Y3JIOB (TaKyro, Kak ceTka Ha ¢ur. 6) B IEHTpaJbHOW YacTH M3y4aeMOH MOJIEINH, dTa
ceTKa OyZeT BBIONHATH JBOWHYIO (QYHKIHUIO, T.€. OJHOBPEMEHHO U IS TPAIUIIMOHHBIX LEIeH IMOTydeHHs H30-
OpaxxeHus. 3ateM ee OyIeT OKpyKaTh Topa3no Oosiee peakas ceTKa Y3JI0B, JOCTATOYHAsS JJISI ChEMKH CO CBEPX-
OONBIINMHY YAAJICHUSAMH C IIEJBI0 BBITIOIHEHHS TIOJTHOBOJIHOBOW MHBEPCHUHU Ha M3ydaeMoii momanu. B cooTset-
CTBHH C APYTUM BapHaHTOM OOIIHMpPHAS IO IUIOIIAIN CETKa y3JI0B MOXKET OBITh JOPOTOCTOSIIECH, TOCKOIBKY CYA-
HY-YKJIQIYUKY y3JI0B MOTPEOyeTcs MPOXOIUTH OOJBIINE PACCTOSIHUS MEXKAY MECTOIIOJIOKEHHISIMU y3JIOB, U TIe-
pexofpl 3aiiMyT MHOTO BpeMeHH. Eciii cheMKka He TpeOyeT HIMPOKOTro paclpeseeHus yAaleHul, Toraa Hanoo-
Jiee SKOHOMHUYECKH d((EeKTUBHOM CTpaTerneil pa3BepThIBaHUS MOXKET OBITH OoJiee TIIOTHOE PAaCIONIOKEHHE Y3-
JIOB Ha MPOQHIIe HA OJTHOM WM HECKOJBKHX YIAJICHHUSAX BIAJIH OT LEHTPa TUIOIAIH.

Hanpumep, MoxeT ObITh JOCTaTOYHO "Orpajbl U3 MPUEMHHUKOB" T0 MEPUMETPY ydacTKka padot. OnHUM M3
BapUaHTOB MOXET OBITh ChEMKa 110 CIIMPAJIbHON TPACKTOPHUH, IIPH KOTOPOH Y3116l Pa3BEPTHIBAIOT 110 CIHPATHLHOM
CXeMe; IPU 3TOM BUTKH CIHMPAJIM PACIHONAraloT OTHOCHTEIBHO OJM3KO APYT K APYTY B LEHTPE U JAJIEKO APYT OT
JIpyra Ha BHEUTHEM Kparo. Takast cxeMa MOKET TaKkKe OKPY>KaTh TPAIUIIHOHHYIO MPSIMOYTOJIBHYIO CETKY, TaKyIO
Kak Toka3aHa Ha ¢ur. 6. JIn6o, ecu Kaxablii HOBBIH MTPO(UIIH TyHKTOB B3PHIBa/IPUEMHHUKOB JT00ABIISIET 3HAUN-
TENbHBIE PACcXOJpl, a OoJyiee MenKas JUCKpeTH3auns Ha Ipoduiieii MyHKTOB B3pbIBa MM IPHEMHUKOB JOOABISET
TOJIBKO JOIOJHHUTEIBHBIE PACXO/BI, 3TO COCOOCTBYET HCIOIB30BAHUIO pa3pekeHHOI 3D cheMKH ¢ OOIBIIIMH
PaACCTOSIHUSAMH MEXIy MPO(WIAMU IYHKTOB B3pPBIBA, KOTOPEIE MIPOXOAAT B OJHOM HAIPABICHUH, U OOIBIIIMHU
PaCCTOSIHUSAMH MEXIy NMPOMWIAMH C Y31aMU IPHEMHHUKOB, KOTOPBIE TIPOXOAT B APYTOM HAIIPABICHUH.

HesaBucumo oT BEIOpaHHOTO NMPOEKTa ChEMKHU OTAEIbHBIC IPUEMHUKH B 9TOM IPOEKTE MOTYT OBITH 3aMe-
HEHBI HA TPYNIIBI IPUEMHHKOB, TpeIHa3HAYEHHBIE JUIsl OCIa0JICHHs TOMEX OKpY Karollel Cpeabl 10 CPaBHEHHIO
¢ TpeOyeMbIM cUrHajoM. BepHeMmcs k mpoekty paspexkenHod 3D creMkn Ha ¢wur. 8; nmpueMHble npoduin - 3T0
MIMPOKKE MPO(UIN IIUPUHON B TPU y371a, PACCTOSHHUE MEXAy y3i1aMu B nonoce 650 M. Y3usl 809 Brons mmpo-
KOTO IIPHUEMHOTO Mpoduiist coOpansl B kBampathsl 3x3 co ctoponoi 1300 m. [Tokazannsie paccraHoBkr 806 - 31O
"m1abnoHBl", KOTOpBIE TMOBTOPSIIOT JOCTaTOYHOE KOJMYECTBO pa3 Il oxBara Bcero ydactka 100 pabor. Ksan-
paTHBIE PACCTAHOBKHU C y3JIaMH 3x3 MOJABIIAIOT MOMEXH MPHOIU3UTENFHO OJMHAKOBO BO BCEX HAIPABICHHUSX.
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OnHaKo MPOEKT, KOTOPBIH BKIFOYAeT B ceOsl TPH MapaiiedbHBIX MPOQIIL, TaKXKe JAOIMYCKAaeT IEepPEeKPhITHE CO-
CEeIIHUX PacCTaHOBOK; MEPEKPBIBAIONINECS] PACCTAHOBKHM MOTYT UMETh 0OJIee TpeX PSAAOB M3 DJIEMEHTOB TPYIIIIBI
BZI0JIb OCH IIMPOKOTO PUEMHOT0 NPpouist; HanpumMep, rpynna 801 mprueMHHUKOB colepKHUT B cebe 3x5 aneMeH-
ToB. Och HaOOJBIIETO ITOIABJICHHS 3TOH HEKBaAPaTHON IrPyMITBl 0003HaYeHa cTpenKoit 812.

3aMeTHM, 9TO CheMKa ¢ "TIHMPOKUMHU MPUEMHBIMHU NMPOPIIIIMH", Takas Kak IMOKa3aHo Ha Gur. 8, 0COOEHHO
MOJIXOIUT JJISI CHCTEM C TOHHBIMH MOPCKHAMH KaOesIMH WJIH ¢ y3J1aMU Ha Tpocax. B omHOM BapmaHTe ocymecT-
BJICHHUS Y3JIbI Ha TPOCAX - 3TO JOHHBIE MOPCKHUE Y3JIBI, KOTOPHIE MMEIOT HE3aBUCHMEIE OJIOKH PETUCTPAINH C aB-
TOHOMHBIM NTUTaHUEM, "HaHU3aHHBIE" HA TPOCHI, KOTOPHIE UCTIONB3YIOT IS UX pa3BepThIBaHUA. UTOOBI BBITION-
HATh CHEMKY C "IMUPOKUM NMPUEMHBIM MpoduiemM" ¢ MeCTUYroJbHBIMH, & HEe KBAJAPATHBIMUA WU MPSIMOYTOJIb-
HBIMHU TPYIIIaMH PHEMHUKOB, TOJIOKCHHE Y3JI0B BAOJb NPOQIIIT HAa KaKJOM KabeJe MM TPoce MOXKHO Pery-
JMpOBaTh Kak Moka3zaHo Ha ¢wur. 8. Dddekra "IIMPOKOro MPUEMHOTO NMPOGHIIS" MOKHO TaKKe JOCTUTHYTH ITy-
TeM YKJIQJIKH OJTHOTO KaOess 10 CHHYCOMJE, 3UIr3aroM, MiIo00pasHO WM IPYTUM HETPSIMOJIMHEHHBIM CIOCO-
6oMm. Y kxalensi, KOTOPBIH YKJIaJbIBAIOT HE B TPAHILIEIO, TAKOH CIIOCO0 YKIAIKH MOKET TaKKe YIy4IIUTh CIeTlIe-
HHE C THOM MOPSL.

[Mpoext 800 Mopckol ceHCMHYECKONW CHEMKH TaKKe BKIIOYAET B ceds cXeMy BO30YXKICHHS HCTOYHHUKOB
ceficMuaeckunx kosjebanuid. Our. 8 CoaepKUT HECKOJIBKO MPEACTABUTEIHHBIX H300paKeHUH MOPCKUX Mpoduieit
815 (0603HaUYEH TOIHKO OJIMH), IO KOTOPHIM OYAyT OYKCHpPOBAaTh CEMCMHUYECKHE NCTOYHUKH (He TToKa3aHkl). Ha-
TIpaBJICHUE BIOJb MPOGUIS BO3OYXKIeHUST 0003HaueHO cTpenkoil 8§18, mepneHIuKysipHOe HampaBlieHHe 000-
3HaueHO cTpenkoi 821. B 3TOM KOHKpETHOM BapHWaHTE OCYIIECTBIEHUS Mopckue mpodwim 8§15 HaxomsTcs HA
paccrostHUHM 1 KM ApyT OT Apyra.

Bepuemcst k ¢ur. 4; manee mo HameMmy croco0y BRITONHAIOT (mo3unus 440) HU3KOYACTOTHYIO MOPCKYIO
CEHCMUYECKYIO0 ChEMKY B COOTBETCTBHH ¢ mpoekToM 800 MOpcKoii celicMuueckoit cheMku. Ha ¢ur. 9 cxemaru-
YeCcKH Npe/ICTaBIIeHa OJJHa KOHKpPETHasi HU3KOYacTOTHasi MOpcKas ceicMuueckas ckeMka 900, mpoBeneHHas B
cooTBeTcTBHH co cxemoil 800 cheMKku, KoTopas rmokazaHa Ha ¢ur. 8 u moiydyeHa Kak onucaHo Bbime. CheMKy
900 mpoBomAT Hanoooue cheMku S00 Ha QUT. 5; K3MEHEHHS] BHECCHBI B COOTBETCTBUU € MPOeKTOM 800 ChEeMKH.

B gactHOCTH, B cheMKe 900 HCIONB3YIOT HU3KOUACTOTHBIM MOpcKo# ucTouHuK 903 celicMuueckux KoJe-
Oanuii. OMUH MOIXOAAIINIA MCTOYHHK OMUCAH W 3asBicH B mareHTHOH rpamore CIA Ne 8,387,744. OmHako
PacKpbhIBaEMBIH 37€Ch CIIOCOO HE OTPAHWYEH 3TUM KOHKPETHBIM HCTOYHHKOM. MOTYT OBITH HCIIOB30BAHBI JIIO-
Oble MOIXOMSIINEe HU3KOYACTOTHBIE MOPCKUE CEHCMIYECKIEe NCTOYHUKH, U3BECTHBIC B TAaHHOI 00JacTH TEXHH-
KH. 3aMeTUM, 9TO JI0 HEKOTOPOH CTETICHH TO, YTO MPEICTaBIsIeT CO00H "MOoaXoAsmuii" NCTOYHUK, MOXKET OBITh
orpannueHo npoekToM 800 chemku. Hampumep, ecau B ipoekte 800 chbeMKH TpeOyeTcsl CeHCMHYECKUd CBHIT-
CUTHAJI, TOTJIa UCTOYHUK 903 MOIHKEeH OBITh CITOCOOCH M3ITydaTh CEHCMUYECKHE CBHUIT-CUTHAIIBI.

B cremke 900 Takke mcrosb3oBaHa ceTka 803 MPHUEMHHUKOB U cXeMa BO30YXKICHUS UCTOYHHUKOB CEHCMU-
YyecKux KonieOaHuH, okazaHHas Ha ¢ur. 8. B 5ToM KOHKpETHOM BapHaHTE OCYLIECTBICHHUS NPUEMHHKH 521 paz-
BEpHYTHI Ha JOHHBIX MOpckux kademsx (OBC) 906 (o6o3HaueH ToybKo oanH). PackpbiBacMBbIi 371eCh CIIOCO0 He
OTpaHHYeHa ATUM THIIOM pa3BepThIBaHMSA. B naHHOI 00JacTH TEXHUKH M3BECTHO HECKOJBKO CIIOCOOOB pa3Bep-
TBIBAHMS CEHCMMYECKMX IPUEMHHIKOB Ha JHE MOPSI, U MOXKET OBITh MCIIOJIb30BaH 0001 M3 HUX. 3aMETHM, YTO B
COOTBeTCTBHHU ¢ TpoekToM 800 cheMKH 0Ch MOpcKuX mpoduiei 815 (ImokasaH TOILKO OAWH) MPOXOIUT BKPECT
OCH TIPUEMHBIX JTUHUH.

O6paruMmcst K GUT. 9; HU3KOYACTOTHBIE CEHCMUYECKUE NAaHHBIC PETUCTPUPYIOT B XOJ€ HU3KOYACTOTHOMN
ceficmmaeckol cheMku 900, a 3aTeM Ha MarHWTHOM JieHTe 527 unu yepe3 cnyTHUK 530 mepenaroT Ha BBIYUCIIH-
TebHBIN 1eHTp 524. O6patuMcs K ¢ur. 7; monp3oBarens 740 BbI3bIBaeT Ha paboueii ctaniuu 730 MpUKIagHYIO
nporpamMMmy 321, 9ToObI HadaTh O0OpabOTKY HHM3KOYACTOTHBIX celicMuueckux maHHbIX 330. Cnemmamuctam B
JTAHHOW 00JIACTH TEXHUKHU OyJeT MOHATHO, YTO JJIS TIOJATOTOBKH JAaHHBIX K MPEICTOSIIEH 00paboTKe mpeaBapu-
TeNbHBIE ceficMuYecKre TaHHbIe 324 MOTYT OBITh ITOIBEPTHYTHI NIpeABapUTEIbHOM 00padoTke. Takas nmpeasapu-
TenbHass 00paboTKa omucaHa, HampuMmep, B maTeHTHOW rpamore CHIA Ne 7,725,266 u B marente CLIA Ne
13/327,524. Tun n o0beMBbl NpeABapUTEILHON 00paOOTKH OyIyT 3aBHCETh OT BapHaHTa OCYLIECTBICHHUS; ITO
OyZeT MOHATHO CIICIMAIMCTAM B JAHHON 00JIaCTH TEXHHUKH, MOHMMAIOIIUM ITPEUMYILECTBA HACTOSIIET0 n300pe-
TCHHSI.

O6pabotka (no3unwms 450 Ha ¢ur. 4) MOXKeT BKIIIOYATH B ce0s1, HAPUMEP, OJJMH HIIH HECKOJIBEKO CIIOCO0OB,
M3BECTHBIX KaK "MOJIHOBOJIHOBAS MHBepcHs". CrieraniucTaM B JaHHOH 00JIaCTH TEXHUKH ITUPOKO M3BECTHO, UTO
pacmpocTpaHeHne, OTpakeHue, AUPaKIu U Mp. CCHCMUYECKUX BOJH B T€OJIOTHIECKOH Cpele MOYKHO C BBICO-
KO# TOYHOCTBIO MOJEITUPOBATH IIPH ITOMOIIN BOJTHOBOTO YPaBHEHHS W, COOTBETCTBEHHO, OCHOBAaHHBIC HA BOJIHO-
BOM YpaBHEHHH HHCTPYMEHTHI SKCTPATIOJISIIIMK BOJHOBOTO TOJS SBIISIOTCS HMPEANIOYTHTEIBHBIM BEIOOPOM TpH
peIIeHNH CIIOKHBIX 3a/lad MOJTy4YeHUs m300paxenuii. BonHoBoe ypaBHeHue - 3T0 nuddepeHnnansHoe ypaBHe-
HHE B YacTHBIX NPOM3BOAHBIX, KOTOPOE JIETKO MOXET OBITh CHOPMYIMPOBAHO JUIS CiIydask OJHOTO, NBYX HIIH
TpeX U3MEpEHHUH.

JIIst CIIOKHBIX CITydaeB MOJyYEHHs] M300pakeHHUH B KaueCTBE MHCTPYMEHTA SKCTPATOJISIHH UCIIOIb3YIOT
aKyCTHYeCKOe IMPUOIMKEHHE BOJIHOBOTO YPaBHEHHS C MOCTOSHHOW IUIOTHOCTBIO M DKCTPANOJSILIUEH 110 BpeMe-
HU. B couerannu ¢ ycnoBusMH HOJTydeHHS] H300pakeHHsI OHO JaeT U300pakeHHe OTPaXKaroUIUX I'PaHull B reo-
nornueckoit cpene. Ilonmyuenne n3o0pakeHHH TaKUM CIOCOOOM Ha3bIBAIOT MUTpAIHeii B 00paTHOM BPEMEHHU.

3TOT k€ MHCTPYMEHT HKCTPATIONALNNN MOKET OBITh MCIIONIB30BaH I UTCPATHBHOM MPOIETypHl ONITHMHU-
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3alliU B TOMBITKE HAWTH MOJICITb TEOIOTHUCCKON CPeIbl, KOTOpast OOBIICHACT BCIO CEHCMHUUYCCKYIO HH(OPMAIIHIO,
3apETUCTPUPOBAHHYIO PUCMHUKAMHU.

WtepaTuBHas npouenypa BHIIONHAET YHCICHHOE MPSIMOE MOJICIHPOBAHUE BOJIH, KOTOPBIE PAaCIPOCTPaHs-
IOTCSI OT HCTOYHHUKOB K IMPHEMHHUKAM, M COMOCTABIIACT 3TH MPOTHO3HEBIC JaHHBIE C TEMH, YTO OBUTH (haKTHIECKU
3aperUCTPUPOBaHbl. Pa3HOCTh MEXAY HUMH - 3TO "OCTaTOYHBIE JaHHbBIE (HEBs3Ka)", KOTOPHIE 3aTeM YHCICHHO
MPOIOJDKAIOT Ha3aJ B 0OPaTHOM BPEMEHH OT MPUEMHHUKOB B MOJIEIUPYEMYIO T€0JIOTHIECKYIo cpeny. CpaBHEHHE
PacTpoCTpaHEHHOTO B TIPSMOM HAIPaBICHWN BOIHOBOTO ITOJII HCTOYHHUKA W 0OPATHO pacpOCTPaHEHHOTO OCTa-
TOYHOTO BOJHOBOT'O TIOJISI TAeT OLIEHKY MOTPEIIHOCTH B CKOPOCTHOH Mozend. 3aTeM MOJETh YTOYHSIOT U Jefa-
IOT €Il OJIHY UTCPAITHIO.

DT0 HA3BIBAIOT MOJHOBOIHOBOI nHBepcueit win FWI. TeopeTndecku HHBEpCHUS TaeT TPEXMEPHBIH 00BEM ¢
OIICHKO¥ CKOPOCTH MOJ3EMHBIX BOJIH B KaXKIOW OCBEIICHHOW TOYKE T'€OJIOTHUSCKOW cpembl. Eciau ncnoiap3yror
AKyCTUYECKOC MPUOJIMKEHUE BOJIHOBOTO YPaBHEHHUSI, KOTOPOE B KAUYECTBE MAPAMETPOB CPEABI COJCPKHUT M CKO-
POCTh, U TUIOTHOCTh, B PE3YJIbTATe HHBEPCHU MOXKET OBITh TIOJTYYCH TPEXMEPHBIH 00hEM CO CKOPOCTBIO M ILIOT-
HOCTBIO B K&XKJIOU TOUYKE.

Hambonee TpaguunoHHbIe Tpadbl MOIHOBOIHOBOW MHBEPCHU MPEIHA3HAYCHBI 7S paboThl ¢ TaHHBIMH OT
HUMITYJIbCHBIX HCTOYHUKOB. OMH 13 HauboJee MHUPOKO UCIIOIB3yEeMbIX CIIOCOOOB YITYUIICHUS CXOAUMOCTH TIOJ-
HOBOJIHOBOH MHBEPCHH COCTOUT B TOM, YTOOBI 3arIyIINTh ITO3HUE BCTYIUICHUS W BHYTPEHHUE YIAJCHUSA, BBI-
HynuB FWI paccMaTpuBaTh B MHBEPCHH TOJIEKO OBICTpBIC MudparupoBaHHbie ("HBIpAIONIHE") BOJHBL. DTH IH-
(parupoBaHHBIE BOJHBI UMEIOT MEHBIINE BEPTHKAILHBIC BOJHOBBIC YHCIA U TIOATOMY OOECIIEUMBAIOT TE K€
MpeUMYyIIecTBa (HaTUYHe HU3KAX YacTOT B MHBEPCUHU) 0€3 HEOOXOJUMOCTH HCITOJIb30BaTh HHU3KOYACTOTHBIN
UCTOYHHUK. B OTCYTCTBHE MBIOTHHTA 3TH OBICTPHIC BCTYIUICHUS C MIUPOKUM JHATIA30HOM yIAJICHUA B HHBEPCUU
OyayT, KaKk TPaBUIIO, IEPEOMBATHCS 00OJIee CHITLHBIMU, MTO3THUMH, TIPOXOSIIUME OJIKE K BEPTUKAIH (M, TAKUM
00pa3oM, ¢ OOJBIINM BOJTHOBEIM YUCIIOM) BOJTHAMHU.

HecMmoTps Ha TO, 9TO CEWCMHUYECKUE NAHHBIC MMONYYalOT OT HU3KOYACTOTHBIX MCTOYHHKOB, TAKXKE IMOJE3-
HBIMH OYIyT CIOCOOBI 0OPabOTKH, KOTOPBIC MO3BOJISIOT BHIMOJHATh MHBEPCHIO JaXKe TpU 00Jee HU3KHX BEPTH-
KaITbHBIX BOJHOBBIX ynciax. [Ipm Oojee HU3KHX YacTOTaX CEHCMHUYECKHHA MCTOYHHK, KOTOPBIA HCIOJB3YIOT B
STOM KOHKPETHOM BapHaHTE OCYIIECTBIICHI, OyAET H3Ty4aTh CEHCMHUYECKHAE CUTHAJBI C YaCTOTAMH OT y3KOTO
Jrara3oHa 10 MOHOXPOMAaTHYECKHX, YTO JacT celicMorpamMmy OOIIero IMyHKTa B3pBIBA, OJM3KYIO K IPEICTaB-
neHHo Ha ¢wur. 10.

Kak mpaBwuiio, mo3game BCTYIUIEHUS OyIeT CI0KHO 3aridyIInTh, IIOCKOIBKY Ha HU3KMX 9aCTOTaX MOIITHOCTD
CUTHAJIAa OTHOCUTEIFHO HEBBICOKA MO CPABHEHHUIO C MOITHOCTHIO momeX. [1o3ToMy 4TOOBI MONMYydHTh I 00pa-
OOTKH JTOCTaTOYHO BOJH MBI JOJDKHBI UCIIOJIF30BaTh MIUPOKOE BPEMEHHOE OKHO; 3TO TO3BOJIUT HE HCIOIH30BAThH
MBIOTHHT B yY3KOM BPEMCHHOM OKHE TOJIEKO JUIs MPOITyCKaHUs Oojiee paHHMX BCTyIUIeHHH. COOTBETCTBEHHO,
WHBEPCHUIO BBITIOJIHSIOT C MCIIOJIb30BaHUEM OKHA JaHHBIX Haroao0ue npsiMoyrossHoit odiactu 1000 Ha dur. 10.
B npsmoyronsHO#t o6macti 1000 MOKHO BHAETH HECKOIBKO BOJH C Pa3HBIMH YTIIAMHU MAJCHUS U C HAJOXKCHUEM
JPYT Ha JpyTa B MpeeNax yaaacHus.

HecMmoTps Ha TO, YTO MBIOTHHT IO BpEMCHH (Hampumep, OoJice MO3IHUX BCTYIUICHHHA) B TPaIUIIUMOHHOM
WCTIOJTHEHUH CJIO’KEH, MBIOTHHT TI0 YIAJCHHIO TI0JIE3€H M OCYIIECTBUM. MOXKHO TakKe pa3/eisATh BOJHEI IO MX
(hazoBoit ckopocTH, T.e., Mo yriry naaenus. Hanpumep, ase muauu 1003 u 1006 Ha ¢ur. 10 mokas3pIBaIOT, 9TO
6onee ObicTpast BoiHa 1003 ¢ paHHMM BCTYIUIGHHEM HMEET 3HAYMTEIHHO OOJBINYIO0 ()a30BYI0 CKOPOCThH, YeM
6onee mennernas BoiaHa 1006 ¢ mo3gaUMY BCTyIDICHMSIME. OTHAKO TIPU TOM, YTO HBIPSIONTUE BOJIHBI C PAHHUMHA
BCTYIUICHUSIMH UMEIOT 0oJjiee BBICOKYIO (pa30BYyIO0 CKOPOCTh, IMEETCSI MHOTO BOJH ¢ OoJiee MO3THUMH BCTYILIE-
HUSMH U TIOX0KAMHU BBICOKHMU (pa30BBIMH CKOPOCTSIMHU.

[MonBeprHyThIC MBIOTHHTY JaHHBIC OOBIYHO UCIIONB3YIOT B HEMOAUGMUITUPOBAHHOM AJITOPUTME TIOJTHOBOJI-
HOBOI mHBepcuu. OTCYTCTBHE TO3HUX BCTYILUICHHHA COOTBETCTBYET OTPAXKAIOIIMM TPaHHIIAM, KOTOPBIC JTy4YIle
BCETO IMOJTy4YaTh MPU MTOMOIIH TPAIWIIMOHHBIX CIIOCOOOB MUTPAIIMH, TaK YTO HE MPOOJieMa, €CITU OHU HEe OyIyT
BKITIOYCHBI B TIOJTHOBOJHOBYIO MHBEPCHIO. DTa 3a/laya HEMPOTHBOPEYHMBA C TOYKH 3PCHUS (U3IUKU B TOM, YTO
CYIIECTBYET MOJAECTH 3€MJIH, KOTOPYIO MOXHO HAWTH IMPHU MOMOIIX ITOJHOBOJIHOBOW MHBEPCUHU U KOTOpast (B Oc-
HOBHOM) BOCCO3/Ia€T ITO/IBEPTHYTHIC MBIOTHHTY JaHHBIE. DTa MOJIENb COACPKUT TpeOyemMble OOBEKTHI C HU3KUM
BOJTHOBEIM YHCJIOM M CKOPOCTSIMH, HO HE BKJIIFOUYAeT HEKOTOPHIE 0oJiee TITyOOKHe OTpaskKalommiye TPAHUIIBL.

Bouael ¢ 6011ee BRICOKIMH (ha30BBIMH CKOPOCTSIMH COOTBETCTBYIOT PAa3HBIM MPETOMIICHHBIM U HBIPSIOITIM
BosHaM. He sICHO cymecTByeT I MOJENh T€0JIOTHIECKOH Cpelibl, KOTOpast MOPOKIAET STH BOJIHBL, HO HE CONEp-
JKUT OoJiee MeIeHHBIE BOJNHEL 110 3TOW MpHYWHE MOXKET OBITh XKENaTeIbHO BKIIOYUTH (QIIIBTPALIUIO TI0 YTIaM
MaJIeHUs] B CaM aJTOPUTM IOJTHOBOJHOBOW MHBEPCHH. TO €CTh, MPH BBHIIOJHEHUH MPSIMOTO MOJCITHUPOBAHUS C
[ENBIO TOJYYCHHs TPOTHO3HBIX NAHHBIX BHYTpU anroputmMa FWI MOXHO BBHINONHATH (GMIBTPALUIO MO yIiIaM
MaJICHUS C TEM, YTOOBI MOYYUTh COOTBETCTBUE C (DMIIBTPALUCH O yTiaM MaJcHUs B PCabHBIX JTAHHBIX IPEK-
JIe, YeM BBIYHCIIATH HEBS3KU. JTO JOIDKHO CAETAaTh HETPOTHBOPCYUBOW 3a/1ady, KOTOPYIO MBITAIOTCS PEIIUTH
MIOJTHOBOJTHOBO# MHBepcuel. PUIIbTpalus Mo yriiaM MaJeHUus MOKET UMETh IPYTHE MOJIC3HBIC CBOMCTBA, TaKue
Kak oclia0JIeHUE €CTECTBEHHBIX (POHOBBIX CEHCMUUCCKUX TTOMEX.

B 3T01i 00)1aCTH TEXHUKHU CYIIECTBYET MHOXKECTBO CIIOCOOOB ITOJIHOBOJTHOBOW WHBEPCHH, TTOIXOISAIIHNX JUTS
MOJU(HUKAITIH ¢ YIETOM H3JI0KEHHBIX BhIIIE COOOpakeHUH. [Ipn TOM, 4TO MOXKET OBITh HCITOJIB30BAH JIF000M HX
3TUX CIOCO00B, OUH KOHKPETHBIN cIoco0 packphIT B mateHTHOUW rpamote CIIIA Ne 7,725,266. DTOT KOHKpET-
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HBII cI0CO0 MOXHO MOJU(UIIMPOBATH AJISI HCIIOJIB30BAHUSI C HU3KOUACTOTHBIMH CEHCMHUYECKUME NaHHbIMH 330,
HE BBITIOJIHSS BBILICYTIOMSHYTOT'O MBIOTHHTA 110 BPEMEHH, HO C COXPaHEHHEM MBIOTHHTa M0 yaaneHusM. Hexko-
TOpBIC BAPHUAHTHI OCYIIIECTBICHUS MOTYT TaKXKe COJIEpKaTh (PMIIBTPALMIO TI0 YTJIaM MaJeHHs B CAMOM aJrOPUTME
MTOJITHOBOJTHOBOM MHBEPCHUH.

B oxgHOM KOHKpETHOM BapHaHTE OCYIIECTBICHHUS ITOJHOBOJIHOBAS MHBEPCHS MOIU(HUIMPOBAaHA CO BKIIO-
YyeHHeM (QHUIBTpaAIMK 10 YIiaM MaJCHUS B COOTBETCTBHH C PACKPBITHEM, KOTOPOE CONEPXKUTCS B TATCHTHOW
rpamote CIIIA Ne 7,725,266. B 3TOM KOHKPETHOM BapHaHTE OCYIIECTBIICHHUS 3TO OCYIIECTBISIIOT ITyTEM BKITIO-
YeHUS B MOJIENIb YUCIECHHOW MOJENN TPYIIT MPHEMHHUKOB, TakuX Kak rpymma 801 mpuemuukoB Ha ¢ur. 8. Pac-
cMoTpuM ¢ur. 16 u ¢ur. 17; nponenypy 1600 mosHOBOIHOBOH MHBEpCHH HauyMHAIOT (o3umms 1605) ¢ ummyib-
coB S(t) 1605 ucrounukos. Ha srane npsiMmoro MozaenupoBanus (rmo3unust 1610) Bo BpeMs psIMOi SKCTpamnoss-
IIMM BOJIHOBOTO T10JIs1 (Tto3unust 1615) BostHy oT ucrounuka (rmo3urust 1605) pacnpocrpanstor (rmo3unust 1620) B
MoJenb 1705 arpuOyTOB re0oJOTHYSCKON Cpebl Ha BCE SJIEMEHTHI MOJICNIFHOW ceTKU. Kak omucaHo BBIIIE W KaK
OyZeT MOHATHO CIICIHAIMCTAaM B JAHHON 00JIaCTH TEXHHUKH, MOHMMAIOIIUM [TPEUMYILECTBA HACTOSIIET0 n300pe-
TEHMSI, CYIIECTBYET HECKOJIBKO THIIOB MOJIENIEH aTpuOyTOB I'€0JIOrMYEeCKON Cpebl, 1 MOKHO HCIIOJIB30BATh JIIO-
OyI0 MOAXOISANIYI0 MOJICNb, U3BECTHYIO B JAHHOM 00JaCTH TEXHUKH. B 3TOM KOHKPETHOM BapHaHTE OCYIIECTB-
JICHUS UCTIONIB3YIOT CKOPOCTHYIO MOJIETb.

BrmoHeHne TpsAMON SKCTPATONSIH BOJTHOBOTO TIOJISI TAKUM CIIOCOOOM /1aeT MOJEFHOE BOIHOBOE TOJIE
1710 ucrounnkoB W(X,y,z,t) Ha BceX BpeMeHaX ¥ BO BCEM MPOCTPAHCTBE M, B YACTHOCTH, MOJIEITHHOE BOJTHOBOE
mmoJie UCTOYHUKOB W(X,y,Z,t) B KaXJIOM DJIEMEHTE TPYIIbI MPUEMHUKOB Ri,j. DIIeMEHTBI TpyIbl MPUEMHUKOB
Ri,j cobupator (mo3urnwst 1625) B rpynmsl MPUEMHHUKOB, TIPH 3TOM TPYIIITHI POWHIEKCUPOBAHEBI TI0 1, @ JIEMEHTHI
B rpynme 1o j. B HacTosmem koHTekcTe "coOupars” 03HauaeT BHIOMpATh Kakve MPUEMHHKH IOTNAAloT B IPYII-
Iy, YMHOXKaTh MX Ha BeCOBbIe KOA(QHUIMEHTHI (B3BEIMBATH) IPYIIIHI 1 CYMMHpPOBaTh. Vcnomb3yst Habop BecoB
rpymnsl Aij (mosumus 1715), yMHOXKAIOT Ha BECOBBIE KOA((QHUIIMESHTHI (B3BELIMBAIOT) KaXIyI0 IPYIITY (TTO3UIIUS
1630).

Kaxnayio rpynmy npueMHHKOB 3aT€M CYMMHPYIOT IO BCEM €€ B3BCILCHHBIM dJieMeHTaM (mo3unust 1635)
JUTSI TIOJTY9eHHSI MOACTBHBIX JaHHBIX 1720 rpynmsl npueMHUKOB Ri:

Ri(t)=2; Aij Rij(%)

3aTeM HaxomIAT pazHocTh (ro3urus 1640) MexxTy H3MEPEHHBIMH B TI0JIE JaHHBIMH 1725 Tpynmbsl IpHeMHN-
KoB D; W MoJenbHBIMU JaHHBIMU 1720 TpyNImbl MPUEMHUKOB I MOJIydeHUs HeBs3ku E; 1730 mns xaxmoi
TPYIIIBI TPUEMHHUKOB.

Ha Bropom sTane 1645 obGpaTHoro pacnpocrpanenus nporenypa 1600 moJHOBOTHOBOH MHBEPCHH BHIIIOI-
HseT oOpaTHOE pacmpocTpaHeHue HeBs3ku 1730 3TuX NaHHBIX. B maHHOW 007JaCTH TEXHHKH M3BECTHO KaK BBI-
HOJHATH 00paTHOE PacHpOCTpaHEHHE NaHHBIX, 3aPETHCTPUPOBAHHBIX TOYEYHBIM NpHEeMHUKOM. [TpuHunmm B3a-
MMHOCTH OIpe/IeNsIeT KOPPEKTHBIN, MOCIIEIOBATENBHBIA CIIOCO0 CeNlaTh 9TO Ul JaHHBIX OT TPYIIIBI TPHUEMHH-
koB: HeBs3kH E;(t) 1730 oT kaknoit Tpymisl IPUEMHHUKOB (IPOMHICKCHPOBAHHBIX T10 1) 110 OYepead YMHOXKAIOT
(mozumus 1650) Ha kax /bl 3 BeCOBBIX KO3MOUIMEHTOB TPYIIL! Ui 3TN rpynmnbl Aj;(t) 1750 (rpynmsl nH-
JIEKCHUPYIOT IO 1, SJIEMEHTHI TPYIIT HHACKCUPYIOT T10 j):

Lij(1) = Aij E(1)

Kaxaplii snemenT E;j(t) n3 nomy4eHHBIX JaHHBIX HEBA30K 3aTEM CTAaHOBUTCA MCTOYHMKOM, KOTOPBIHA pac-
MIPOCTPAHAIOT 00paTHO TO BpeMeHu (mo3urms 1655) B Mogens 1705 arpuOyTOB reoIOTHYECKON Cpefbl ¢ TEM,
YTOOBI ITOJIyYUTHh MOJIETBHOE BOJIHOBOE TT0e 1735 HEeBA30K 1O BCEM BpeMEHAM M BO BCEM IPOCTPAHCTBE.

Ha TtperpeM aTame paboThl alroputMa MOJEIbHOE BOJHOBOE Tojie 1710 MCTOYHHKA ¥ MOAEITHLHOE BOJHO-
Boe moiie 1735 HEeBsSI30K HCIONB3YIOT I OOHOBIICHUS CKOPOCTHOM Moaenu (mo3unus 1660). Eciu manHBIe CMO-
JIETTMPOBAHbl HEJJOCTATOYHO XOPOIIO, OOHOBJIEHHAsT CKOPOCTHAs MOJETh CTAaHOBHUTCS HOBOW HayallbHOM Moje-
JBI0 IS ciieyroneld urepanuu (mo3unms 1665). Vtepanyy moBTOPSIOT, ITOKA HE MOJyYaT CXOAUMOCTD (II03H-
s 1740). Orot criocod oOecreynBacT COrNIAaCOBAHHOCTh MEXAY 3apETHCTPUPOBAHHBIMH JaHHBIMH M YHCIICH-
HOM MOJEJBIO 3aperHCTPUPOBAHHBIX AaHHBIX. CHenuanicTsl B JaHHOW 00JIaCTH TEXHMKH, TIOHMMAIOLIHE Ipe-
MMYILECTBA HACTOSIIETO U300pPETEHNS, JIETKO CMOTYT MOAOOHBIM 00pa3oM MOJU(UIIMPOBATh H3BECTHBIE CIIOCO-
651 FWI. B Gosee mupoKoM CMBICIIE 3TH COOOpaxKeHHs OyIyT MPUMEHUMBI K JTIOOBIM cItoco0aM WHBEPCHH, KO-
TOpasi OCHOBaHA Ha WCIIONB30BAHUN PACXOXKICHHS MEXAY HMPOTHO3HBIMH WM 3apETUCTPHUPOBAHHBIMH CeHicMHUe-
CKUMH NAaHHBIMH TSI OOHOBIICHUS OIEHKH MOJEIH TeOJOTHYECKON Cpelpl, HallpuMep, K CeHCMHYIECKONH TOMO-
rpadum.

DTOT cnocob Takke MomyckaeT BapuaHThl. COTIacHO allbTePHATHBHOMY BapHaHTy TOT *ke rpad, 9To U Ha
¢ur. 16-17, ©cIONB3yIOT, 4TOOBI OTPAHUYNTH YaCTH JAaHHBIX, KOTOPHIE MOIOUpPAET MOJHOBOJHOBAs HHBEpCHs. B
HACTOSIIIEM BapHaHTE OCYIIECTBICHHUS BecoBble K0a(dduuneHTs! 1715 rpynmst B anroputMe 1600 moinHOBOIHO-
BOW MHBEPCHHU BBIOpAHBI Tak, YTOOBI OCIAa0JIATh B JAHHBIX BCTYIICHUS, KOTOPHIC HE YyBCTBUTENILHEBI K TpeOye-
MBIM M3y4aeMBIM I'€0JIOTHYEeCKUM 0cOOeHHOCTSIM. HexenarenpHble BCTYIUICHHSI OCIIA0JSIOT HA OCHOBAaHHMHU OT-
JIWYMS UX yTIa TMajeHust OT TpeOyeMbIX BCTyIUICHHH. B 3TOM BapmaHTe OoCylIeCTBICHHS T'PYIIIBI IPUEMHHUKOB
CYIIECTBYIOT TOJIEKO KaK yCOBEpIIeHCTBOBaHMe airoputMa FWI, u oHM He MOAEIMpYIOT (PU3NYECKYIO TPYIITY
TIPUEMHHKOB, Pa3BepHYTHIX B mosie. He ociabieHHbIe TpyNIaMi IPUEMHUKOB HEXXeaTeIbHbIC BCTYIUICHHUS MO-
TYT IPUCYTCTBOBATh B IOJIEBBIX JaHHBIX, HO FWI nMmeer orpanudeHus Ha ux moaoop. 3aMeTHM, 9TO B 3TOM CITy-
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Yae MBI He JIeJIaeM IIOIIBITKHY TO/IePKaTh COTIIaCOBAHHOCTh MOJENBHBIX M 3apETHCTPUPOBAHHBIX JTaHHBIX.

IMpouenypa 1600 monHOBOTHOBOW WHBEpCHH, HpencTaBieHHas Ha ¢ur.16-17, 3To nmpoueaypa, peanuso-
BaHHAas Ha KoMITbioTepe. Te ke obmue cooOpakxeHHsl, KOTOPBIE ONPEAEIIIOT KOMIBIOTEPHBIH CIIOCO0 U H3TI0XKe-
HBI BBIIIE CO CCBUIKON Ha (UT. 3, MPUMEHSIOT TaKXKe K BEIOOPY M IPOEKTHPOBAHHIO BBIYUCIUTEIHEHOTO YCTPOH-
CTBa, C TOMOIIHI0 KOTOPOTO0 MOXKHO peann3oBath crocod FWI. OauH KOHKpETHBIH BapHaHT OCYIIECTBICHUS
TaKOTO BBIYMCIIMTEIHLHOTO YCTPOWCTBA TOoKa3aH Ha (ur. 18. BeaucInTeThHOE YCTPOMCTBO - 3TO BBIYUCIIUTENh-
Hoe yctpoiictBo 700 Ha ¢ur. 7, koTopoe MOAUMDUIIMPOBAHO [T peanu3anuu criocobda 1600 mporeaypsl MOTHO-
BOJIHOBOYW MHBEPCHUH.

B wactHOCTH, BRIUHMCINTENBHOE yeTpoiicTBo 700" Ha dur. 18 ObLIO MOTUPHUIIMPOBAHO IO CPABHEHHIO C BBI-
YHCIIUTENIbHBIM ycTpoiicTBoM 700 Ha ¢ur. 7 st peanu3aluy ONMCaHHOW BhInIe mporenyps! 1600 moaHoBoIHO-
BOW MHBepcuu. Pa3zHble gaHHbBIE, MOJIEIH M TIP., KOTOPHIE MCHONB3YIOT B 3TOM MpOLeype M XpaHIT Ha HAKOIHU-
tene 720 naHHBIX, copepkat uMITybehl S(t) 1700 ncrounnkos, Monens 1705 aTrpuOyTOB Te0I0THUECKON cpebl,
MoJieNbHbIe JaHHble 1720 rpynmsl NIPUEMHUKOB, AaHHBIE 1725 u3MepeHHil OT TPYyNIbl NPHEMHUKOB, HEBSI3KU
1730 naHHBIX ¥ MOAEIbHOE BOJHOBOE None 1735 HeBs30K. [I0THOBOIHOBYIO HHBEPCUIO MOKHO BBINONHATH IpU
TTOMOIITH MPUKIaIHOHN mporpammbl 1800 TOTHOBOHOBOI MHBEPCUU; ITY MPOTpPaMMy XpaHAT Ha cepsepe 710 u
nosik3oBatenh 1810 BeI3bIBaeT ee HA paboueii ctanmmu 1805.

OpHako 3aMETHM, YTO CIIOCOO MOJHOBOJHOBOM MHBEPCHUH JOIYCKAaeT IIMPOKOE Pa3HOOOpa3ne BapHaHTOB
peanu3ayy BBIYUCINTEIBHOTO ycTpoiicTBa. HeT Takoro TpeboBaHus, yToObl OHa OblLIa pa3MelicHa Ha OJHOM
BBIYHCIINTEIEHOM YCTPOMCTBE C IMPOEKTOM ChEMKH. Tarke He CYIIECTBYeT HUKAKOW MPHYMHBI, YTOOBI OHA 005-
3aTeNbHO HAXOJWIACh B TOM K€ BBIYHCIMTEILHOM IIEHTPE. DTH OTIMYUTENbHBIC IPU3HAKH CIY>KaT TONBKO IS
WUTIOCTPalMU. BRIYHCIUTENbHOE YCTPOUCTBO [UIsl TOJTHOBOJIHOBOW MHBEPCHH MOKET OBITH TOJIHOCTBIO OT/IEIb-
HBIM OT BBIYMCIIUTEIEHOTO YCTPOWCTBA ISl IPOSKTHPOBAHUS ChEMKH, HX reorpaduyueckas 0J1130CTh HE SBISET-
Cs1 HEOOXOIMMBIM YCIIOBUEM.

[TonHOBOIIHOBAS MHBEPCHS MMEET MHOXKECTBO NIPUMEHEHHH B ceiicMIUYecKoil o0nacTy, HanmpuMep, co3zia-
HHE MOJENeH reonorndeckoil cpeasl. MoJenu reoslorn4eckoil cpelbl Takxke UMEIOT MHOXKECTBO NMPHUMEHEHHH.
HaxkoHen, oHH SBIISAIOTCSA YacThIO MPOLEXYPHI, IPU TOMOIIN KOTOPOH MOJ3EMHBIE TONIIH aHAIU3UPYIOT Ha Ha-
JIUYHe TPU3HAKOB 3aJICKEH YIIIeBOAOPOIOB U APYrux (mronmoB. MoJenu reoJorndecKod Cpelpl, CO3aHHbIE
IpHU TIOMOIIM OMHCAaHHOTO BBIIIE MOAN(GHIMNPOBAHHOTO CIIOCO0a ITOJHOBOJIHOBON HMHBEPCHM, MOTYT TaKHUM K€
00pa3oM OBITh HCITOJIE30BAHBI JJIs1 OOHAPYKEHUS TAKUX MPU3HAKOB.

N3 obcyxneHns BapuaHTa OCYLIECTBICHHUS, IPEACTABICHHOTO Ha (UT. 2, ICHO, YTO PACKPHIBAEMbIH 3/1€Ch
CIOCO0 IOITyCKAeT 3HAYUTENBHBIC PA3INYHA B CBS35X 110 BPEMEHH MEXIY Pa3sHbIMU pealn3alisMH, KaK BUIHO
u3 ¢wur. 4. B cnoco6e 400 (¢ur. 4) npennonaratoT JIMHEHHYIO, CHHXPOHHYIO CBSI3b MEXIY, HalpUMep, ChbeMKOH
HpeBapUTEIbHBIX CeCMUYECKUX AaHHbIX (ro3uius 410) U MPOEKTOM HM3KOYAaCTOTHOW MOPCKOH CheMKH (IO-
sunust 220). OnHaKo BO MHOTHX BapHaHTaX OCYIIECTBIICHHUS B CBSI35X 10 BPEMEHH MOT'YT HUCIIOJIb30BaTh HINPOTY.

CkaxxeM, IpU JJOCTaTOYHO HU3KHMX YAaCTOTAaX CTAHAAPTHOE PACcCTOSHHE MEXIY JOHHBIMA MOPCKHUMH Yy3Ja-
MH He OyJeT UCKaXEHO Ul OTHOCUTEIBHO MEUICHHO JBM)KYIIUXCS TOBEPXHOCTHBIX BOJIH, KOTOPBIE COCTaBIIS-
IOT OCHOBHYIO YacTh €CTECTBEHHBIX IIOMeX Ha yactorax Huxke 2 I'i. Hampumep, 2000 m/c ipu wactore 1 'y naer
nHTepBal auckpernsanuu HatikBucra 1000 M. D10 GoibIlie, 4eM CTaHAAPTHOE PACCTOSHUE MEXTY y3iaamu (~450
M), KOTOPOE HCTIONIB3YIOT B TPAJUIHMOHHBIX MOPCKUX JOHHBIX ChbEMKaX. DTO 03HAYAET, YTO IPYIIIHI IPUEMHHUKOB
MOTYT OBITH chopMHUpOBaHBI W3 (BO3MOXKHO, MEPEKPHIBAIOIIMXCS) PACCTAHOBOK CYIIECTBYIOMIMX Y3JIOB CETKH
MPUEMHHUKOB C TEM, YTOOBI OCIaONUTh €CTECTBEHHBIC ()OHOBBIE CEHCMHMUECKHE MOMEXH. Tak, Hampumep, mpel-
CTaBJICHHAs HAa QUTr. 6 TpagUIMOHHas ceTka 518 JOHHBIX MOPCKUX MMPUEMHUKOB MOKET OBITh TTOJIeTICHA Ha IIIec-
THYTOJIbHBIE Ipynmbl 605 MpueMHUKOB (TI0OKa3aHbl TpH, 0003HaYeHa TOJIBKO ofHa). Eciu 9T0 mo3BossieT paciiu-
PUTH TOJIE3HBIH JWANa3oH YacTOT MMEIOMIMXCS AaHHBIX JIO JIOCTATOYHO HHU3KUX YacTOT, 3Ta albTepHATHBHAS
00paboTKa MOXET JOMYCKaTh HCIIOJIb30BaHHE TPAAMIHOHHBIX CHEMOK IUISl APYTOH HeNu - Kak "HU3KOYacTOT-
HBIX" cheMOK. B wactHOCTH, hopMupysl IpyNIBI IPUEMHHUKOB JUISl OCJIa0IeHHs TOMEX, MOXHO PaCIIUPUTD TO-
JIE3HBIN IMana3oH HU3KHUX YaCTOT TPAAUIIMOHHBIX IIMPOKOINOIOCHBIX HCTOYHHUKOB, TAKUX KaK MTHEBMOITYIIIKH.

Takum oOpa3zom, Kak rmokazaHo Ha ¢wur. 11, B 3Tom Bapuante 1100 ocymecTBieHNsT NPOSKTUPOBAHUE HU3-
KOYaCTOTHOW MOPCKOM celicMuIecKoi chbeMKH (ro3umus 220') MOKHO MPOU3BOIUTH TOCIIE €€ BBIOTHEHUS (T10-
surust 440'). Torma mpoekTupoBaHWE TPYMIBI MprueMHUKOB (Tio3umms 230') u miaHa Bo30yKIeHUs celcMude-
CKHX UCTOYHHKOB (mo3unius 240) BKIOYaeT B ceOs BRIOOp crocoba 00beIMHEHUSI UCTOYHUKOB B PacCTaHOBKH
JUISL 0CTabJICHNS IOMEX OKPYXKAIoIIel cpebl W/WIN MOJABICHUS HEXKEIATENbHBIX JAHHBIX OT AKTUBHBIX HCTOY-
HHUKOB ITyTE€M BKIIOUCHHS B alrOPUTM (GHUIBTPALUH MO yriaM maaeHus. UTo kKacaeTcst MOCIEIHETO, HCTOYHUKH
MOTYT OBITh 0OBbETUHEHBI B PACCTAHOBKH TOYHO TaKUM k€ 00pa3oM. 3aTeM CO31af0T TPyl MPUEMHHUKOB H/FITH
MCTOYHHMKOB, M JaHHBIE COOTBETCTBEHHO YMHOXKAIOT Ha BECOBbIE KOA(DQUIMEHTHI W CYMMHUPYIOT (MO3WIHS
1103), 4T00OBI TOATOTOBUTH JAHHKIC, KOTOPHIC OCTYMAIOT Ha 00paboTKy (mo3uius 450).

[MTockonbKy HU3KOYAaCTOTHAsI MOPCKasl ceficMuuecKast CheMKa npoBeieHa (rmo3unus 440') 6e3 yuera ecrect-
BEHHBIX ()OHOBBIX celicMuueckux nomex 110, CBsI3b IO BPEMEHU CO ChEMKOW MPEABAPUTEIILHBIX CEHCMHYECKUX
naHHbIX (o3unys 410) 3HaueHus He nMeeT. OHA MOXKET OBITH MPOBEICHA /10, OAHOBPEMEHHO HJIM IOCIIE IpOBe-
JICHUS] HU3KOYAaCTOTHOM MOPCKOH ceifcmuueckoit cbeMku (mo3unust 440"). OqHako NOCKOIBKY HMEHHO T10 3TUM
JIAHHBIM OTIPECIISIOT eCTeCTBEeHHBIE POoHOBBIE ceficMuueckue momexu 110 (mosurus 420), oTa cheMKa JOJHKHA
OBITH MPOBEICHA B HEKOTOPHI MOMEHT J0 MPOCKTUPOBAHUS HU3KOYACTOTHOH CEHCMUYIECKON ChEeMKH (ITO3UITUS

-15 -



036146

220").

B 3TOM KOHKpPETHOM BapHaHTE OCYIIECTBICHHUS, B CHITy TOTO, YTO HU3KOYACTOTHAS MOPCKas ceiicMUYecKast
cheMKa yxke mpoBeneHa (mosumms 440'), IpoeKTHPOBaHWE HU3KOYACTOTHOM CEHCMHYECKOW CheMKH (MTO3UIUS
220") BBIIOJHSIOT HECKOJIHKO MHAUYE, YeM B ONHMCAHHOM BBINIE BapHaHTE OCYIIECTBICHHUS. DTO MPOHMCXOJIHT,
TJIaBHBIM 00pa3oM, B TOM CITydae, €ClIi CeTKa MPUEMHHUKOB M MOPCKHUE IPOQIIN BO30YKICHHUS yKE 3aBEepIICH-
HOW CHhEMKH OTPAaHHYMBAIOT, COOTBETCTBEHHO, MPOEKT OCIAOJIAIOMUX TPymnn NpueMHUKOB (rmosutus 230") u
CXeMy BO30YKIeHHUs CeHCMUIeCKNX UCTOTHUKOB (mo3unus 240 '). [To cymecTBy, mpy NMPOSKTUPOBAHUH CHEMKH
(mo3umwmst 220") Hy»KHO 00XOTUTHCS TeM, 9TO OBUIO CIETIaHO paHbIIIe.

DTO OrpaHUYCHUE MOYKET MPOSBIATHCS HECKOJIBKUMHE CIIOCOOAMHU.

Hanpumep, MOKHO COCTaBHUThH TPeOYEMBIN MPOSKT TPYIIT H TPEOYEMYIO CXeMy BO30YKICHHS, COBMECTUTH
UX C TEM, YTO MMECTCS MO (paKTHUCCKH MPOBEACHHON ChEMKE, a 3aTEM MPUHATH COOTBETCTBUC MEXKIY TEM, UTO
TpeOyeTcs, U TeM, UYTO UMEETCs, KaK (PakTHICCKHE MPOCKTHI. Vit MOXKHO (paKTHIECKH OTPaHUYUTH MPOIEIYPY
MPOCKTHPOBAHUS, COCTABIIASA TPEOYEMBIi MPOEKT IPYIIIT U CXEMY BO30YXKICHHUS U3 TOTO, YTO UMECTCS B PE3YIIb-
TaTe YK€ MPOBEJCHHOMN CHEMKH.

OmuH U3 croco00B, KOTOPHIM 3TO 0OBIYHO MPOUCXOJINT, TaK Ha3bIBaeMas "'cCOBMeIeHHAs" CheMKa - HU3KO-
YaCTOTHAS CHEMKa, MPH KOTOPOI I SKOHOMHH HCIIONB3YIOT MOOWIIM3AINIO M Y3JIBI TPAIUIIOHHON CHEMKH.
Hu3ko4acTOTHBIN MCTOYHUK W TPAAWIHNOHHBIA MCTOYHHK, KaK MPABIJIO, U3Ty4al0T B OCHOBHOM B HEIEPEKPHI-
BAIOIINXCS IMANa30HaX YacTOT, B TAKOM CIIy4ae WX CHTHAJBI MOXKHO JIETKO Pa3feiHTh ITyTeM ITOJIOCOBON (HHITb-
Tpanuu. JIn6o WX CHUrHAJIBI MOTYT OBITH JIETKO Pa3leNeHBl MPH MOMOIIM CTaHJAPTHBIX CIIOCOOO0B pa3ieieHHS
CHHXPOHHBIX HCTOYHHKOB. Takoe pa3fencHne MOKeT OBITh OCOOCHHO YCIEITHBIM, €CIIH (POPMBI HMITYJIbCa IBYX
TUTIOB UCTOYHUKOB OTIIMYAIOTCS; HAMIPUMEP, CCIU HU3KOYACTOTHBIA MCTOYHHK CO3JaeT BOJHY 3a CUCT CBUII-
CUTHAJIOB MJTM 3yMMEPHOT'O CHTHAJIA, TOTAA KaK TPAJUIIHOHHBIA UCTOYHUK (ITHEBMOITYIIIKA) HMITYTCHBIH.

B mo6oM ciydae CUTHaNBI OT HU3KOYACTOTHOTO MCTOYHHMKA (MCTOYHUKOB) M TPAIWIIMOHHOTO MCTOYHHKA
(MCTOYHUKOB) MOTYT OBITh pa3elicHbl IpU 00padOTKe JaHHKIX. B 3TOM ciiyyae HU3KOYAaCTOTHYIO CHEMKY H Tpa-
JTUIIMOHHYIO ChEMKY MOKHO BBIITOJHATH OJHOBPEMEHHO, YTO SKOHOMHT BPEMsS U PacXoJbl Ha MOOWIIHM3AIIHIO.
OpHako 3aTeM HU3KOYACTOTHYIO CHEMKY MPHUAETCS OTPAaHUYHUTh MECTOIIOIO0KECHUSIMH y3JIOB, B IIEPBYIO OUepeIhb
CIPOEKTUPOBAHHBIX IS TPAAUIIMOHHONW CHEMKH (HAIIPUMEp, CXeMa PacIIOJIOKEHIS Y3JI0B IpEICTaBIeHa Ha (UT.
6). PaccTosiHne Mexay y3i1aMu, IPOAUKTOBAHHOE TPAAUIIMOHHON CHEMKOW, MOKET, HaI[PIMEp, OKa3bIBaTh BIIH-
SHUE Ha BBIOOP YaCTOT U MCIOJB30BAaHUS B HU3KOYACTOTHOW cheMKke. Tak, HampuMep, 4acToTa 3yMMEpPHOU
CHEMKH MOXXET OBITh BBIOpaHa TaKMM 00pa3oM, YTO PACCTOSHUE MEKAY MPUEMHBIMH y3JIaMH TI03BOJIAET U3 pac-
CTaHOBOK Yy3JI0B ()OPMHPOBATH I'PYMITHI MPHEMHUKOB, KOTOPBIE ONTHMAIBHBI IS TIOJABIICHHS TIOMEX OKPYIKaro-
mied cpepl mpu 3To# yactoTe. CrieranucTaM B JaHHOW 00JaCTH TEXHHKH, MOHUMAIOIIAM IPESUMYIIECTBA OT
UCIIOJIb30BaHUS HACTOSIIETO N300PETCHHS, MOTYT OBITh OYCBHIHBI APYTHE MPUMEPHI.

OpHa moxxopsimas CbeMKa JUIs 3TOro "COBMEIIEHHOTO" BapUaHTa OCYIIECTBICHHS MPOWLIIOCTPUPOBAHA
Ha Qur. 13A. B HEKOTOpBIX BapHaHTaX OCYIICCTBICHHS CCHCMUYECKYIO ChEMKY OYIYyT NMPOBOJUTH B OKCaHE
1300 Hax moa3eMHBIM 00BEKTOM 1326, KOTOPBIHA MPEICTABISACT TCOTOTMICCKII HHTEPEC U HAXOAUTCS IO THOM
1325 mops. Cynno 1310, koTopoe ruiaBaet Ha noBepxHoctu 1320 okeana, Oykcupyer rpynmy 1340 TpagunnoH-
HBIX MTHEBMOMYIIEK U MOPCKyIo kKocy 1330 ¢ mpuemHukamu, Hanpumep, ruapodoramu 1332 (o603HaUEH TOIHKO
OJIMH). DTH KOMITOHEHTHI COCTABJISIOT "TPaJUIIMOHHYIO ITUPOKOTIOIOCHYIO" YaCTh CHCTEMBI ChEMKH.

Kak gacro nemarot, cymaao 1310 MokeT OyKCHpOBATh OJHMH WM HECKOJIBKO HU3KOYAaCTOTHBIX ""3yMMEpPHBIX"
WCTOYHUKOB C JUCKPETHBIMHM YACTOTAMHU WJIM ITUPOKOTOJIOCHBIX HCTOUYHUKOB 1350 ceficMuiecknx KojeOaHUH,
TIpUYeM KaXKIIbIi U3 HUX OYJeT BKIIIOYATh B ce0sl MPUEMHUK WIIM JTaTYMK (HE TIOKa3aHbl), KOTOPBIA OyIeT pern-
CTPUPOBATh BOJIHOBOE MOJIC, U3Ty4aeMOe 3TUM HCTOYHHKOM. [ yIydIIeHHs HU3KOYACTOTHBIX 3aluCeil JTOH-
HBIC MOPCKHE TIPUEMHUKH 1335 MOTYT OBITH OJJHOBPEMEHHO Pa3BEPHYTHI M UCIIOIB30BAHBI B COYCTAHHH C TPa-
JUIMOHHOM Mopcko# kocoit 1330 mim moHHBIE MOpCKUe MPUEMHHUKH 1335 MOTyT OBITH HCIIOIB30BaHbI O€3 MOp-
ckux koc 1330. OHM cOCTaBISAIOT "Y3KOMOJOCHYI0 HU3KOYACTOTHYIO" YacTh OJHOTO BapHaHTa OCYIICCTBICHUS
JTAHHOM CUCTEMBI ChEMKH.

B 01HOM KOHKPETHOM BapHaHTE OCYIICCTBICHUSA 3yMMEPHBIHN WU Y3KOMOJIOCHBIN MCTOUHUK PEaTn30BaH C
WCTIOJIb30BaHNEM HCTOYHUKA, OIMMMCAHHOTO M 3asABJIeHHOro B mareHTHOW rpamote CIIIA Ne 8,387,744, xotopas
HIDKE BKJIIOUEHA B KadecTBe CCHUIKH. OFHAKO CIIocod HEe OrpaHWYeHa ChEMKOH ¢ ATHM KOHKPETHBIM HCTOYHH-
KoM. BapuaHTBI OCYIIECTBIEHHS MOTYT HCIIONB30BAaTh JPYTrHe MCTOYHHUKH, HAPUMEP, HACTPaWBAaeMBI MUCTOU-
HUK C IMy3BIPEKOBBIM PE30HATOPOM, IIPH YCIOBUH, YTO MX MOXKHO MCTIOJIB30BaTh IpU cOOpE JaHHBIX OT 3yMMeEp-
HBIX U y3KOITOJIOCHBIX CBHII-ICTOYHMKOB, KaK OTIMCAHO BHIIIE.

ITaeBMonymkn 1340 MoryT OyKcHpoBaTh Ha HEOOJBIIOW TITyOMHE C TeM, YTOOBI YIYUIIHTh MX CIIOCO0-
HOCTB CO3[1aBaTh 0OJICe BHICOKOYACTOTHBIC aKyCTHUCCKUE BOJHEIL. [loKa3aHO, YTO HU3KOYACTOTHBIC MCTOYHUKU
1350 OykcupyroT Ha OOJBINMX TITyOWHAX; B HEKOTOPBIX BapHAHTaX OCYIICCTBICHUS KAXIBIH U3 HUX OYIyT OYyK-
CHUpOBATh Ha TIyOWHE, MOIXOMASANICH I €r0 YacTOTHOTO AHMAMa30Ha TaKMM 00pa3oM, YTO OTPaXKCHUE BOJH-
CIIyTHHKOB, OOYCJIOBJCHHBIX MOBEPXHOCTBIO, MAKCHMAIbHO YIYYIIACT PACIPOCTPAHSIOIIUICS BHU3 CHUTHAI.
Takum oOpa3om, yem OoJIbIlie TIyOHMHA OYKCHPOBAHMUS, TEM HIDKE YaCTOTa 3yMMEPHOTO MCTOYHHKA HITU Y3KOIO-
JIOCHOTO CBUI-UCTOYHMKA. Hampumep, MokHO oOpatuthest k mateHTy CHIA Ne 12/291,221 nnyn naTeHTHO# rpa-
MoTe CIIIA Ne 7,257,049, rae ommcaHa B3aUMOCBSI3b MEXKIY TIIyOMHOW M 9acTOTOW CheMKH. JIJs HEKOTOPBIX
THUTIOB MICTOYHUKOB CYIIECTBYIOIINI YaCTOTHBIA JAMANa30H CMEIIAETCS BBEPX C YBEIHUYECHUEM TIIyOMHBI, HAIIPH-
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Mep, MOTOMY, YTO TOBBIIICHHE AAaBICHUSI BOJBI YBEIMYMBACT PE30HAHCHYIO YacTOTY ATOTO MCTOYHHKA. Takum
00pa3oM, B JpYruX BapHaHTaX OCYIIECTBICHUS HU3KOYACTOTHBIE HCTOYHHKH OyIyT OyKCHpOBAaTh Ha MEHBILCH
riryOMHEe HECMOTPS Ha TO, YTO TO MOXKET BEI3BIBATH OCJIA0JICHHWE 3a CUET OTPAXKCHUS BOJH-CITyTHHKOB, 00Y-
CIIOBJICHHBIX ITOBEPXHOCTEIO.

B03M0XHO MHOXECTBO BapHAHTOB TOW CHCTEMBI CHEMKH, M UX pa3paboTKa HAXOMUTCA B IperesiaXx BO3-
MO>KHOCTEH CHEIMAMCTOB B JaHHOH obnactw. JlaHHas crucTeMa ChbeMKH MOoXkeT cooupats 2D, 3D wimm 4D nan-
HBIe. BapuaHTHI IPOEKTa paclpeieeHns] HECKOIbKUX CYIOB Takke OyAyT MOHSATHBI CIEIHAINCTaM B JaHHON
001acTH TEXHUKH, KOTOPHIC OIEHAT NMPEHMYIIECTBA OT MCIOIB30BaHUS HAcTOsIEero m3odpereHus. Huskouac-
TOTHAsl y3KOIIOJIOCHAsI ChEMKa MOXKET OBITh BBINOJIHEHA OJHOBPEMEHHO C TPAJUIMOHHOW BBICOKOYACTOTHOM
IINPOKOTIOJIOCHONW CHEMKOM, MITM 32 OTAEIBbHBINA MPOXOJ, WK 32 HECKOJILKO OTAENBHBIX MPOX0J0B. TpaxunnoH-
HbIE W HU3KOYACTOTHBIE UCTOYHHKH MOTYT OYKCHpOBAaTh OZHUM U TEM K€ CYAHOM MM, Yallle BCEro, Pa3sHBIMU
CyAaMmH.

Huskowactorable ncroynnku 1350 MoryT paboTaTh HETIPEPHIBHO.

Kakplit 13 HU3KOUaCTOTHBIX HCTOYHUKOB MOXKET paboTaTh HA OJJHOH YacTOTE MJIM MOMEPEMEHHO Ha JBYX
WM HECKOJILKMX ITUCKPETHHIX YacToTax ("'3yMMepHble" HU3KOYaCTOTHBIE HCTOYHUKH), TUO0 HA H3MEHIEMBIX BO
BPEMEHH YacTOTaX B Y3KOIIOJIOCHOM JHAIa30He HU3KUX YacTOT, MPEAHA3HAYCHHBIX JJIS PacIIMPEHUs AHana3oHa
YacTOT, KOTOPBIE CO3MAIOT IMHPOKOIOJIOCHBIE MCTOYHHKHU ("y3KOTIOJIOCHOE CBHITMPOBAaHHE' HHU3KOYACTOTHBIX
HCTOYHUKOB). VICTOYHHKN MOTYT CO3[aBaTh BOJIHBI C NIOCTOSHHON aMIUTUTYAOH, OO aMIUIUTYXy BOJH MOTYT
M3MEHATH (YBEIMIMBATH HIIA YMEHBIIATH ).

OnvH WM HECKOJIFKO MacCHBOB HH3KOUYAaCTOTHBIX 3YMMEPHBIX NAHHBIX, OJWH WM HECKOJIBKO MAaCCHBOB
Y3KOIOJIOCHBIX JAHHBIX OT CBUII-UCTOYHHWKOB, W TPaJUIHNOHHBIE MACCHUBBI IIHPOKOMOJIOCHBIX JAHHBIX MOTYT
ObITH coOpaHbI (B pe3ybTaTe CheMKH) B JIFOOOM HOpsiake. B yacTHOCTH, OHM MOT'YT OBITH COOpaHbI IOCIEI0Ba-
TENIBHO, WM C YepeoBaHueM Npoduieil BO30yKAeHHS, I C YepeOBaHUEM B Ipeaenax npoduis Bo30yxae-
HHS, JTMOO MOTYT OBITH COOpPAaHBI OJTHOBPEMEHHO U pa3/ieNieHbl C HCII0JIb30BaHUEM JII000TO U3 CTAHAAPTHBIX CHO-
cO0OB, M3BECTHBIX CHELHMAIMCTaM B JaHHOW 00JACTH TEXHUKH; JTHMOO MOXKHO HCIIONIBb30BaTh JI00OE MX coueTa-
HIE.

B 3TOM KOHKpPETHOM BapHaHTE OCYIIECTBICHHS MPOBOAAT COBMECTHYIO CHEMKY, B TO BpeMsI Kak B HEKOTO-
PBIX BapHaHTaX OCYIIECTBICHUS IIHPOKOIIONIOCHBIE W HU3KOYACTOTHBIE Y3KOIIOJIOCHBIE CHEMKH MOTYT pasfe-
7Th. TpamuIoHHYI0 CHEMKY MOTYT BBIIIOIHATH TPAJUIMOHHBIMH CIIOCO0aMH (II0 COCTOSHHUIO TEXHUKH IO T10-
Jadu 3asABKH). ECITM MHEBMOIYIIKK HM3JIy4alOT BOJHBI C TOJNAIOMICHCS OOHAapYKEHHWI0 MHTEHCHBHOCTHIO, Ha-
npumMep, Ha dactore 2.8 ', caMOif BBICOKOW JJIi HU3KOYACTOTHBIX MCTOYHHKOB, BO3MOXKHO, OBIIIO OBI Xela-
TEJILHO HEMHOTO U3MEHUTH BPEMs TaKOTO BO30YKAEHHS Tak, 4TOOBI 2.8-reprioBas KOMIIOHEHTa BOJIHBI OT CHT-
Hajla ITHEBMOITYIIIKH COBMajaia 1o (aze ¢ BOJHAMH, KOTOPBIE CO3JaeT 2.8-reploBblii HU3KOYaCTOTHBIH MCTOY-
HUK (MCTOYHHMKH). 3aMETHM, YTO 3TO MOTPEOYeT 3aA€PKKH MM YCKOPEHHSI BPEMEHH B3pbIBa He OOJbIIE, YeM Ha
1.4 c. B 1pyroM BapuaHTe CKOPOCTb CyIHa MOTYT KOPPEKTHPOBATh TAKUM 00pa3oM, YTOOBI MECTOIOJIOKEHHS
cpabaThIBaHUS ITHEBMOIYIIEK COBMIAIAIM C TPeOYEMBIMH MOMEHTaMH B IMKJIE 3yMMEPHOIO UCTOYHHKA. 3amMe-
THM, 9TO BOJHA OT aKyCTHYECKOT0 CHT'HAJIA, CO3JIaHHOTO ITHEBMOITYIIIKOH, OBICTPO ociabeBaeT Ha HU3KHUX 4acTo-
TaX, TIOATOMY Y JIFOOBIX HU3KOYACTOTHBIX HCTOYHMKOB BCE HEXKENATeIbHBIC IIOMEXH OyIyT 3HAYNTEIFHO HIDKE.

Y3KONOJIOCHBIE HM3KOYaCTOTHBIE HCTOYHHUKH MOTYT paboTaTh HE3aBUCHMO IUIM OJHOBPEMEHHO. Y3KOIO-
JIOCHBIE HU3KOYAaCTOTHBIE MCTOYHHKH MOTYT paboTaTh HEMPEPHIBHO WIH C IepepsiBaMu. Kakaslil y3Komooc-
HBI HU3KOYACTOTHBIN HCTOYHUK PETHCTPUPYET CUTHAJ, KOTOPBIA H3IydaeT, HOCKOIBKY 3Ta HHpopManusi Oyaer
WCIIOJIb30BaHa TPH BBIIOJIHEHUH TTOJTHOBOJIHOBOW MHBepcHHU. [IpHEMHHMKH MOTYT OCYIIECTBISATH PETHCTPALIUIO
HETpephIBHO. B HEKOTOPHIX BapHaHTaX OCYLIECTBICHHS MECTOIOJIOXEHHS BCEX MCTOYHHMKOB M NPHEMHHKOB
Taroke OyIyT perHCTPUPOBATH HEMPEPHIBHO.

B HEKOTOpBIX Ipyrux BapHaHTaxX OCYIIECTBICHUS CEHCMHYECKUH NCTOYHHK JOCTATOYHO TSDKENBIH M IO~
BEILICH NPAKTUYECKH BEPTHKAJIBHO II0J CYJKOM C UCTOYHMKaMHU. OJMH Takod BapHaHT OCYLIECTBICHHS YacTHY-
HO mipezcraBiieH Ha ¢ur. 13B. [{ns neneit HacToOAImIEro pacKphITHS €ro Ha3bIBaloT "TsKenoe OykcupoBanue'. B
YaCTHOCTH, CeHCMHYECKUil MCTOUHMK (McTouHMKHM) 1350' OykcupyloT Ha OONBIION TIyOHMHE W 1MOJ OONBIINM
yriaom OykcupoBaHU. [IpHunHa 3TOTO COCTOMT B TOM, YTO B OTJIMYHE OT TPAIHIIMOHHBIX MOPCKHUX MCTOYHHKOB
ceficmuaeckuii ncTouHMUK 1350' He UMeeT HeUTpanbHOHU TIaBydecTH. [103TOMY Takke B OTIUYHE OT TPATUITHOH-
HOM MPaKTUKHA OH TOHET, M OYKCHPOBOYHBIN TPOC W/HIIN IIJIAHTOKA0EIb COOTBETCTBEHHO BBIJICPKIBAET BEC CEH-
cMHI4YecKoro ucrounuka 1350'.

B mpomsumrocTpupoBaHHOM BapHaHTE OCYIIECTBIICHUS "OOJbIIas TIyOMHA" COCTaBISET MPHUOIM3UTEIHHO
60 M, HO B pa3HBIX BapHAHTAX OCYIICCTBICHHS OHA MOXET OBITH pasHoi - oT ~30 M 10 ~60 M. Jlns meneit Ha-
CTOSIILIETO PACKPBITHS Yroj OYKCHPOBAaHMUS - 3TO OTKJIIOHEHHE OYKCHPOBOYHOTO TPOCa OT BEPTHKAIH, NEPIIEHAN-
KyJSIpHOH ycpeqHeHHo# nosepxuoctd 1320 Mopst. B mpowsumrocTprupoBaHHOM BapHaHTE OCYIIECTBICHUS OOJIb-
MOH yToJI OYKCUPOBaHUS - 3TO ~15° OT BepTUKAIM, HO B IPYrHMX BapUaHTaX OCYIIECTBICHUS OH MOXET OBITh
JPYTHM.

[Tpu mocraroyHoit GIM30CTH K MMOBEPXHOCTH TsKeJloe OyKcHpoBaHUE OyAET co3aaBaTh BUOpALUH, BbI3BaH-
Hble 00pa3oBaHMEM BUXpPEBBIX 1MOTOKOB (VIV); 9TO siBICHHE M3BECTHO B JAaHHOW 00JACTH TEXHHUKH. V3BECTHEI
crocoObI osasyieHnss VIV, HO OHM MOT'YT HE CIPaBIISITHCS, €CIIM 3TH BUOPALIMK CTAHOBSTCS JOCTATOYHO CHIIb-
HBIMH. TakuM 00pa3oM, TOUHBIEC BETWIHHBI IPH OYKCHPOBAHUH IO/ OOJBIIUM YTIIOM OyIyT U3MEHSITHCS B 3aBH-
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CUMOCTH OT BapHaHTa OCYIICCTBICHUS, HampuMmep, yroi OykcupoBanus, cwia VIV, xomudectBo u 3 dekTus-
HOCTbH crioco0oB monasieHuss VTV (eciii oHM €cTh), KOTOpBIE UCIOB3YIOT. CliennalucTsl B JaHHOH 001acTH
TEXHUKH, KOTOPBIE TIOHUMAIOT MIPEUMYIIECTBA OT MCIIOJIBF30BAaHMS HACTOSIIET0 M300PETeHNS, MOTYT TaKXKe II0-
HATH W OIICHHUTH OpyrHe GaxTophl. Tak, yroa "OykcHupoBaHUS MO OOJIBIIUM YTIIOM" - 3TO YTOJI, KOTOPBIA T0CTA-
TOYHO OJIN30K K BEPTHKAJIM, 4TOOBI BUOpAIlH, BEI3BaHHBIE 00pa3oBaHHeM BUXPEBBIX MOTOKOB (VIV), HaunHamm
BBI3BIBAThH MpobeMbl. Kak oTMedeHOo BEIIIe, HEKOTOPHIE BAPHAHTHI OCYIIECTBICHUS MOTYT HE BKIIOYATh B ceOs
TsDKEN0e OYKCHPOBaHHE.

HecmoTps Ha To, 9TO OMHCAaHHE KAacaeTCs MOPCKHX CHEMOK, HEKOTOpBIC ONHMCAHHBIE B 3TOM JOKYMEHTE
WHHOBAIIMOHHBIC KOHICTIIMA MOTYT OBITh TaKXe MPUMCHUMBI K Ha3¢MHBIM CheMKaM. B OJHOM BapHaHTE OCy-
IIECTBIICHUS CUCTEMBI JUIsl HA3EMHOI ChEMKH 3TOT CIIOCOO MOXKET BKIIIOYATh B CEO0sI CIIeAyIOIIee:

1) hbopMupoBaHue TOATPYII U3 TPATUIIMOHHBIX PEIKUX CETOK ChEMKH, TAKUX KaK Ha (Ur. 6, IpuHUMAas BO
BHUMAaHHUE TOT (paKT, YTO MOATPYIIILI CTAHOBATCS IUIOTHBIMHU NPU JOCTATOYHO HU3KHUX YACTOTaX, U MIO3TOMY IS
TaKWX HU3KHUX YaCTOT MX MOXKHO HCIIOJIb30BaTh B KAYECTBE TPYII MPHEMHUKOB, KOTOPBIC OCIA0NSIOT TOMEXH
MyTeM (QUIbTPAIMH IO BOIHOBOMY YHCIY;

2) onTUMU3AIH IPOEKTa TPYIIIHI IPHEMHHUKOB B Y3KOM I MOHOXPOMAaTHYECKOM IHAIla30He YacTOT, 9TO
obecreunBaeT MoJIe3HbIE YPOBHH OCJIA0JICHUS MTPH OTHOCHUTEIHHO HEOOIBIIION CEeTKE;

3) pacmmpenue paspexkeHHoH 3D cheMKH IMyTeM 3aMeHbl TPaJUIMOHHBIX MPHUEMHBIX Mpoduiei "mmpo-
KAMH TTPUEMHBIMU TIPOGUITSIMH"

4) BKJIFOUCHHE B TIOJTHOBOJTHOBYIO HHBEPCHIO (DMITBTPAIIMH 10 YTJIaM TaJCHHS.

Crnenyromue 3asBKM Ha ITaTEHT, NMATEHTHI M CTAThU BKIIOYCHBI B HACTOSIIHUN JOKYMEHT ITOCPEICTBOM
CCBUIKH Ha TC YaCTH, KOTOPBIC IIEPCYUCIICHBI, W TS YKA3aHHBIX [IeJel, KaK ecid Obl OHM OBUIH U3JI0KCHBI 3/1eCh
JIOCJIOBHO.

3asBka Ha mateHT CIIA "CelicMudeckas cheMKa Ha HU3KHX YacTOTaX C OYKCUPOBAHUEM TSDKEIBIX HCTOY-
HHUKOB Ha O0JbIION IiTyOuHe", KOTOpasi UIMEET IPHOPHUTET COTJIACHO NpeBapuTeNIbHOM 3asBKe Ha maTeHT CLIA
Ne 62/086,581; aBropsr nzo0perenus Duapro k. bpennepc u np. (Attorney Docket 500445US PI).

3asBka Ha mateHTt CIIA Ne 61/896,394 "]IByxaTarmHoe MOIEIMpPOBaHUE CEHCMHYECKHX CKOpocTei", Tmo-
nmanHas 28 oxTsa0ps 2013 r. ot umeHU aBTOpOB M300peTeHus DHapio bpenaepca u J[xo3eda demmmarepa - 3a
TIPUHITAIBI, KacaloMIHuecss 3yMMEPHOH ChEeMKH W TIOJHOBOJIHOBOW WHBEPCHH IO TAHHBIM, KOTOPHIC IOJyYCHBI B
X0/1€ 3yMMEPHOU ChEMKH.

3asBka Ha mateHT CIIIA Ne 13/327 524 "Ceticmudeckast Ch€MKa C UCTIOIL30BAHUEM Y3KOTIOJIOCHBIX Ceic-
MUYECKUX MCTOYHUKOB", BeIAHHBIA 15 mexabps 2011 ot mMenn aBTopoB m3oOperenust Joseph A. Dellinger u
Ip., omyonukoBaH 21 urons 2012 r. xak omyonukoBanHbIi mateHT CIIIA 2012/0155217, n HACTOSAIIMM COBMECT-
HO YCTYIACTCS B OTHOIICHWH IPUHIIMIIOB, CBSI3aHHBIX CO COOPOM JTAaHHBIX (ChEMKAaMH) U, B YACTHOCTH, YaCTOT-
HBIMH 3YMMEPHBIMH CBUIT-CHTHAJIAMU; 3TH MPUHIUITEI cojiepkarcs B maparpadax [0024]-[0040], [0054]-[0059],
[0065]-[0088].

[Marentnas rpamora CIIA Ne 7,725,266 "Cucrema u criocod TpeXxMepHOH BOJHOBOW WHBEPCHU B YacTOT-
HOW 00JTACTH Ha OCHOBAHHH MPSIMOTO TPEXMEPHOT'O MOJICITUPOBAHHS BO BpEMCEHHOM o0nacTr', BEIIaHHAsE 25 Mast
2010 r. xomnanuu BP Corporation North America Inc. kak mpaBonpeeMHUKY aBTOPOB H300peTeHUs JlopeHa
Cépra u ap. - 3a IPUHITAIBI, KacarOIIHECs] CIocoda MOJHOBOIHOBOW MHBEPCUH - CO CcTONOIA 7 cTpoku 64 1o
cron6ra 13 crpoku 50 co ccputkoii Ha Gur. 3-5 B HEH.

ITatenTHas rpamota CIIIA Ne 8 387 744 "Mopckue celicMuieckre HCTOYHUKK", BbIanHas 5 mapra 2013
r. komnanuu BP Corporation North America Inc. xak mpaBonpeeMHHKY aBTOPOB U300peTeHuss Mapka Xaprepa
U JIp. - 3 MPHUHIUIEI, KACAIOIIHEC MPOCKTUPOBAHUSA H PaOOTHl 3yMMEPHOTO U Y3KOIOJIOCHOTO CEHCMHYECKOTO
HCTOYHHUKA - CO cToNOna 5 ctpoku 62 no cromdua 12 crpoku 46. Carbonate Seismology (Cevicmonorus kap0o-
HartoB), Vol. 6 (Palaz, et al.eds. SEG Books, 1997 r.). I'maBa aBTopa Kapna Perone "l3mepenue u BbISIBICHHUE
TPEXMEPHBIX KOTEPEHTHBIX MMOMEX, KOTOPBIC CO3JAI0T KapOOHATHI C HEPOBHOW MOBEPXHOCTHIO". DTOT TOKYMEHT
BKITIOYCH 32 MPUHIIUIIBI, KaCAIOIIUECS aHATN3a CEHCMUYCCKUX BOJH B MPSIMOYTOJIBHOM OKHE.

Tawm, Tae kakoil-mubo MaTeHT, 3asBKa Ha BBIAAYy ITATCHTA, MO0 JOKYMEHT, BBEJCHHBIH B KAYECTBE CChHLI-
KH, IPOTUBOPEYHT PACKPHITHIO (ONMCAHUIO) NTaHHOTO H300PETeHHUS, JAHHOE N300PETeHHE TIPEBATUPYET.

Tawm, Tae HacTOSIINI JOKYMEHT CCBIJIACTCS HA CIIOCO0, KOTOPBIH COCTOHT M3 ABYX MJIM OoJiee OImpeliesieH-
HBIX CTaJHi, 3TH OINpEeICHHBIE CTaIui MOTYT OBITH BBHIITOJHEHBI B JIOOOM TOpSIKE WM OTHOBPEMEHHO (3a
WCKITIOYCHHUEM CIy4aeB, KOTJa KOHTEKCT NCKIII0YaeT TaKyl0 BO3MOXKHOCTE), M 3TOT CIOCO0 MOKET TaKkKe BKITIO-
4yaTh OHY WK 0oJiee APYTHX CTAaIHH, KOTOPHIE BEIIOIHSIOT J0 JII000H U3 ONPEAeICHHBIX CTaINi, MEXITy TBYyMS
OTIpeNIeIeHHBIMH CTAJAUSAMU, WIIH IIOCTIE BCEX OTPEACTICHHBIX CTAANH (32 HCKIFOUEHUEM CIIy4aeB, KOT/1a KOHTEKCT
HCKJTFOYACT TAKYH0 BO3MOXKHOCTB).

Jlpyrue BapHaHTBI OCYIICCTBICHUS HACTOSIICTO M300pETCHUS OyIyT MOHSATHBI CHCIHMATHCTAM B JAHHOMN
00JTaCTH TEXHUKH MPU PACCMOTPEHHUH PACKPBITOTO B HACTOSIIEM JTOKYMCHTE OMUCAHUS M300PETCHUS U MPAKTH-
YECKOT0 HCIOJIb30BaHUs n300peTenus. [Ipeamonaraercs, 4To OmMUCcaHue U300pETEHHsI U MpUMEpPHl OYAyT pac-
CMaTPHUBATHCS TOJNBKO B KaYECTBE WMJUTIOCTPAIUH, a HCTUHHOE CYIIECTBO M 00BEM HM300pPCTCHUS MPUBCICHBI B
cieyromien hopmyie n300peTeHusI.
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OOPMVIIA U30BPETEHUA

1. Peanu3yeMsblil Ha KOMITBIOTEPE CIIOCOO OCYIIECTBIICHUS CEHCMIYCCKON ChEMKH, BKITFOUAIOIIHN

OTIpe/IeIeHNE ECTECTBEHHBIX (DOHOBBIX CEHCMHYECKHUX MOMEX B MIPEABAPUTEIBHBIX CEHCMUYECKUX TaHHBIX
MOPCKOM JOHHOW ChEMKH, OCYIIECTBIECHHOM B y3KOHU I10JIOCE YacTOT;

OTIpe/ieIeHNe TI0 €CTECTBEHHBIM (DOHOBBIM CEHCMHYECKHM IIOMeXaM B MPEIBAPUTEIFHBIX CEHCMUYECKUX
JAHHBIX AHana3oHa (a3oBBIX CKOPOCTEH, B KOTOPOM (POHOBBIEC TIOMEXH MMEIOT TaKyI0 aMIUIUTYy OTHOCHTEIIEHO
TpebyeMoro CurHaja, Mpu KOTOpoil (HOHOBBIE MOMEXH HEOOXOIUMO OCNA0JATh, a3uMyTa (POHOBHIX MOMEX Ha
HCCIIETyeMOM yJacTKe MOPCKOW TOHHOW CHEMKH, M CTETICHH, 0 KOTOPOH HEOOXOIUMO OCIa0UTh 3TH (HOHOBBIE
TIOMEXH;

MIPOEKTUPOBAHUE HU3KOYACTOTHOM CEHCMUUECKON ChEMKH Ha HUCCIIeIyeMOM y4acTKe Ha OCHOBAaHUU OIpe-
JICIICHHOTO JMarna3oHa (pa3oBEIX CKOPOCTEH, a3uMyTa ()OHOBBIX TIOMEX M CTEICHH, O KOTOPOH HEOOXOIUMO OC-
na0uTh POHOBBIC TOMEXH, IIPUYEM IIPOCKT HU3KOUYACTOTHON CEHCMIUYCCKON ChEMKH BKITIOYACT B CeOs

TPYIIY CEHCMUYECKHUX TPUECMHHUKOB, B KOTOPOW MHOKECTBO MPHUEMHUKOB PACIOJIOXKECHBI HA MOPCKOM JTHE
TaK, YTOOBI CPOPMHUPOBATH (PHUIBTP JIJIsI €CTCCTBEHHBIX (DOHOBBIX CEHCMHUYCCKUX TIOMEX;

cXeMy BO30YKIECHHS HCTOYHUKOB CEHCMUYECKUX KOJICOaHUT];

B KOTOPOM ONpeeIeHNE 1 MTPOSKTHPOBAHNE BBHITIOTHSIIOT Ha BRIYHCIUTEIIEHOM YCTPOHCTBE.

2. PeanmsyembIil Ha KOMITBIOTEpE CIOCO0 10 1.1, B KOTOpPOM IpeIBapUTeIbHbIC CEHCMUYIECKUE TaHHBIE CO-
OpaHbI HA UCCIIEAYEMOM YUYacCTKe; M MPH 3TOM OIpeesieHIe Auana3oHa (a30BBIX CKOPOCTEH MO MpeIBapHUTEIb-
HBIM CEHCMHUYECKHM JTaHHBIM BKITIOUAET B ce0s OMpeeieHrne MUHUMAIBHON 1 MakCHUMalbHOU (ha30BOi CKOPO-
CTH €CTECTBEHHBIX (DOHOBBIX CEHCMUYIECKHX ITOMEX.

3. PeanuzyeMslit Ha KOMIBIOTEPE CIIOCOO IO I1. 1, B KOTOPOM TPEABAPUTEIBHBIC CCHCMUYCCKIE TAHHBIC CO-
OpaHbI 3a MpeeiaMu UCCICAYEMOr0 Y4acTKa, HO B MpeeiiaX U3ydaeMoi IUIoIaan, KoTopas BKIIOYaeT B ceOs
UCCIICYSMBIH yYacTOK; W IPU 3TOM OTpeAeTCHHE nuama3oHa (Ha30BBIX CKOPOCTEH MO MpeABAPUTEIBHBIM CEiic-
MHUYECKUM JTaHHBIM BKJIIOYACT B CeOs OILIEHKY MUHUMAIHHON 1 MAaKCUMAITbHON (pa30BOI CKOPOCTH €CTECTBECHHBIX
(hOHOBBIX CEHCMHYCCKHX TTIOMEX.

4. Peamm3yeMblii Ha KOMIBIOTEpE CIIOCOO 10 11. 1, B KOTOPOM IpeBapUTEIbHBIC JaHHBIE MTPEICTABISIIOT CO-
00l celicMUYECKHe NaHHBIC TOJIOBHBIX BOJIH, KOTOPHIE COOPAHBI B XOZI€ CHEMKH C HCIOJIH30BAHHUEM T'OJIOBHBIX
BOJTH, TPYTITBI JOHHBIX MOPCKUX MTPHEMHHKOB.

5. Peanmsyemblii Ha KOMITBIOTEPE CIIOCO0 10 1.1, B KOTOPOM IpyIna CeHCMHUYECKHX MPUEMHUKOB BKITIOUYa-
€T B ce0s TPYIIy JOHHBIX MOPCKUX CEHCMHUYECKHX MPUEMHHUKOB JUIS TIOCTEeAYIONIeH HU3KOYaCTOTHOM celcMu-
YecKOW CheMKH Ha 9acToTax He Oonee 4 [

6. Peanmsyemblii Ha KOMITBIOTEpE CrOCO0 Mo 1.1, B KOTOPOM TPyIa CEHCMHUYCCKUX MPUEMHUKOB TIPE-
CTaBISACT COOOM TPYMITy HOHHBIX MOPCKUX CEHCMHYECKHX TMPUCMHUKOB IS TOCICAYIOUMICH HU3KOYACTOTHOM
CeHCMHUUECKON CheMKH B Y3KOU IM0JIOCE YacTOT.

7. Peanmsyemblii Ha KOMITBIOTEpE CIOCO0 Mo 1.1, B KOTOPOM TPyIa CEHCMHUYCCKUX MPUEMHUKOB TPE-
CTaBISCT COOOW TPYIITY AOHHBIX MOPCKHX CEHCMHYCCKUX MPUEMHHUKOB, KOTOpas BKJIIOYACT B ceOs IUIOTHBIC
PACCTaHOBKH CEHCMHYCCKHX IPUEMHUKOB, PACIIOJIOKECHHEBIC HA OOJIBIIIOM PACCTOSIHUU APYT OT IPyTa.

8. Peamm3yeMplii Ha KOMIBIOTEPE CIOCOO TO 1.7, B KOTOPOM TpyIIa JOHHBIX MOPCKHAX CEHCMHYECKUX
MPUEMHHUKOB BKJIIOYAET B CeOs MMUPOKUE MPHUEMHBIC TIPOQIITH, TTPHYEM KaXKABIH MHUPOKUH MPUEMHBIH MPopMb
BKITIIOYAeT B ce0s HEKOTOpOE KOJIMYECTBO ONM3KO PACIOJIOKEHHBIX MapaUIeIbHBIX NpOoQIiIed ceiicMUYIeCcKIX
MIPUEMHHKOB.

9. Peanmsyemsplii Ha KOMIIBIOTEpPE CIIOCOO MO M.5, B KOTOPOM HPOEKT CHEMKH JOTIOTHUTEIHFHO BKIIOYACT
cxeMy BO30YXKICHHUS CEHCMHYCCKMX UCTOYHUKOB, IPUYEM YKa3aHHAs CXeMa BO30YKICHUS CCHCMUYECKHX HC-
TOYHHKOB BKJIFOYACT B ceOs BO30YXICHUEC MHOKECTBA CEHCMUYCCKIX CUTHAIOB B MECTOIIOJIOKEHHSX C PACCTOSI-
HUEM NpHOIM3UTENHHO 150 M IpyT OT Apyra, KOTOPBIC PACIIOIOKEHBI BIOJIb MHOKECTBA MOPCKHX MPOdUIIeH.

10. Peanmu3yeMsIil Ha KOMITBIOTEPE CIIOCOO 110 11.5, B KOTOPOM cXeMa BO30YKICHUS HICTOYHUKOB CeHCMIYe-
CKUX KOJICOaHUI BKJIFOYACT B ceOs MOPCKHUE MPODIIIH, HAXOAAIIUECS Ha PACCTOSTHAU 1 KM JPYT OT Jpyra.

11. Peanu3yembIii Ha KOMITBIOTEPE CIIOCOO MO M.1, B KOTOPOM MPOCKT CHEMKH JOMOJHUTEIBHO BKIIIOYACT
CXeMy BO30YXICHHUS UCTOYHUKOB CEMCMHUYECKUX KOJIEOaHWN, KOTOpasi BKIIOYAET B ce0s1 BO30YKIACHHE MHOXKE-
CTBa HU3KOYACTOTHBIX 3yMMEPHBIX CEHICMHYECKIX CUTHAJIOB.

12. Peanu3yemslii Ha KOMITBIOTEPE CTIOCO0 1O T.1, B KOTOPOM MPOEKT CHEMKH JOIMOJHUTEIBHO BKIIIOYACT
cxeMy BO30YKICHHS HCTOYHHKOB CEHCMUYECKUX KOJIeOaHUH, KOTOpasi BKIIIOYAeT B ceOI MHOKECTBO HH3KOYAC-
TOTHBIX CEHCMIYECKUX CHUTHAJIOB.

13. Peanu3yeMsblii Ha KOMIIBIOTEPE CITOCOO TI0 T1.1, JOMMOIHUTEIHHO COACPIKANTUI TIPOSKTUPOBAHNE TPYTITIHI
HA3EMHBIX CEHCMUYECKUX TMPUCMHUKOB JJIS MOCICAYIONIeH HU3KOYACTOTHON CEHCMUYECKOW ChEMKH HAa YacTO-
Tax He Oonee 4 '

14. PeanuszyeMsblil Ha KoMIbloTepe crocod 1o 11.13, B KOTOPOM TpyIIa Ha3eMHBIX CEHCMHYECKHUX TPUEM-
HUKOB CIPOEKTHUPOBAHA AJIs MOCIEAYIONEeH HU3KOUaCTOTHON CeCMUUECKON ChbeMKH B Y3KOM MOJIOCE YaCTOT.
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