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1 Bseaenune

bubnmorexka QyHKIME mnpemaHa3HaueHa I perucTpanud M 00paboTku maHHBIX Mopckoit
WH)KeHEepHOH Teodn3nkn. B OnOmmoTeke 3aTparmBarOTCs CIEAYIOMIME OOJNACTH W METONbI: HaBUTAIUS
reopusugeckoro 00OpyAOBaHUS, HENPEPHIBHOE CelcMHYecKoe NpOGUINPOBaHUE, THIPOIOKALINS
0OKOBOTO 0030pa, THAPOMArHUTHAS CheMKa U MHOTOKaHambHas ceficmopasseaka (CBP, CCBP).

Oyukuun  00padoTku  peanuszoBanbl B MatLab2015b  (https://mathworks.com/).  Ytumutet

perucrpanuu IaHHBIX peanm3oBadbel Bo Free Pascal (https://www.freepascal.org/). Caiit mpoekra:

https://geOmlib.com/.

bubnuoreka npenocTaBisieT MHCTPYMEHTHI Uil pabOThl C JAHHBIMH T€O(HU3MKH W HaBUTallUU
(dbyHKumu, npenonpeeIeHHbIe O IEPEMEHHBIX U CTPYKTYPBI, Ma0I0HbI CKpUNTOB). [I1s peanu3anuu
0611 BeIOpaH s36ik Matlab, mockosbKy OH MO3BOJISIET MHCATh KOMIIAKTHBIN, XOPOIIO YATAEMbIH KOJ, B
JOCTaTOYHO CXKaThle CPOKHU.

Ocobennoctu 6ubnunorexku GeOMLIb:

-- IPOCTOHN IOCTYI K KKAOMY OalTy JaHHBIX HaBUTALMK WU re0(U3UKY;

-- IPeIBapUTENIFHO 3aJaHHbIE CTPYKTYphl MEPEMEHHBIX, MPUCIOCOOJICHHbIE [UIi pELICHUs 3a1ad
reo(pu3NIecKoil CheMKH;

-- bopMUpOBaHUE EAMHOTO HAOOpa MaHHBIX Teo(PH3MUECKON CHEMKH, BKIFOYAMOMIETO 3alliCH BCEX
JATYNKOB (KaK CJIEJCTBUE, NPU BHECCHHM HM3MEHEHHI/TIONPABOK B JaHHBIC OJHOTO U3 JIATYUKOB,
HampUMep HaBUTAIMH, MO3MIHUS Teo()U3NYECKOW amnmapaTypbl MOXKET OBITh JIETKO TepecurTaHa U
M3MEHEHHUS BHECEHBI B (Daiiibl ¢ pe3yapTaTaMu reopu3nIeckoil cheMkH, hopmaros Sgy, jsf u xtf);

-- OTKPBITHI UCXOHBIN KOJI (BO3MOKHOCTD PEAaKTHPOBAHMUS U M3MEHEHUsI (DYHKI[HIA TT0/1 CBOM 3a/1a4H);

-- OMMCaHue MAaTEeMAaTHKH, TIOJ0)KEHHOH B OCHOBY aJITOPUTMOB 00pabOTKH;

-- B COCTaB OMOJIMOTEKN BKIIIOUESHBI YTHIIUTHI [Tl PETHCTPAIMH MTOTOKA COOOIIEHHH C MOCTIeI0BATENLHBIX
MOPTOB M MX CUHXPOHU3AIHH.

OcHOBHBIM  mpoTHBOpe4HeM, 3akmodeHHbiM B GeOMLib, sBisercs  omHOBpEeMEHHOE
npecienoBanue aByx 1ened — (1) Jerkuii JoCTyI K KaXa0My 0alTy NaHHBIX M OTCYTCTBHUE KaKHX-JIMOO
OrpaHUYEHUH Ha ONepalry C JaHHBIMU U (2) BO3MOXKHOCTH OBICTPOTO CO3/JaHHs KOJa U MHTYHTHUBHAS
«IIOHATHOCTB» CTPYKTYP C JaHHBIMU M KOJa CKPHIITOB 0OPabOTKH, CO3JIaHHBIX HA OCHOBE OMOJIMOTEKH.
HeiicTBuTenbHO, mporpamMmupysi Ha accemOnepe, Mbl HaeaibHO peanuszyeM (1), HO 3T0 Oyzer

ocymiecTBieHo B yiiep6 (2). [Tpu noctpoennn GeOMLIb caenana momeiTka TOCTHYL 00€ TEITH.

bubaroTeka BKIFOYAET HECKOIBKO TPy QYHKIIHIA, OIMCaHUE KOTOPBIX MpuBeaeHo B Table 1.1.


https://mathworks.com/
https://www.freepascal.org/
https://ge0mlib.com/

Table 1.1 I'pynmsr ¢pynkmii 6udmmorexun GeOMLib

Ha3panue Kon Onucanue
01 ba3oBble THIIBI JaHHBIX U GYHKIHH OHOINOTEKH
01-01 | Konuenuuu 6uonuoreku GeOMLib
gData 01-02 | Pabora ¢ manusiMu Buga Matrix
gFields 01-03 | Pa6ora ¢ mamasiMu Buga Row, RowM
02 Yrenue u 3anuch reoPpu3nvecKux JaHHBIX
gJsf 02-02 | Pabora ¢ taitmamu Jsf (arenue, 3amucek, paboTa ¢ MOIAMH JaHHBIX )
gXtf 02-03 | Pabora ¢ (aitmamu Xtf (urenue, 3amnmce, pabora ¢ HOISIMH TaHHEIX)
gSgy 02-04 | PaGota c daiinamu Sgy (ureHue, 3anKUCh, padoTa C MOJISIMU JaHHBIX )
gAcad 02-05 | Coznanme ckpunro AutoCad
gP190 02-06 | Pabora ¢ daitmamu P1/90 (utenne, 3ammch, paboTa ¢ MOJISIMH TAHHBIX)
gKml 02-07 | DOxcnopt nanubix B popmare Kml (Google Earth)
03 Perncrpanusi AaHHBIX
gLog 02-01 | 3amucek B (aiiyn TOTOKOB COOOIIEHUI ¢ TOCTIENOBATENFHOTO MTOPTA, UX
npuBsizka ko Bpemenu (FreePascal). @yHkiin uTeHuUs 3alIMCaHHBIX (aiiioB
04 Hapuranus
gNav 04-01 | PaboTa ¢ JaHHBIMH HABUTALIMHU ¥ IIPEOOPa30BaHUS KOOPIUHAT
gMap 04-02 | Pemienue 3aa4 reoMeTpHH, IOCTPOCHHUE TPEKOB ammapaTypsl (KapT

(akTHUECKOro MaTepuaa), KapT IIaHUPYEMBIX JIMHUH, THKUPOBAHHE
TOPHU30HTOB, IIOCTPOEHUE IPaduKu

gWir 04-04 | Paborta c MaTpuliaMu 1 rpaguyeckuMu QaiiiiaMu, IMEIOIIUMH
KoopauHaTHyto mpuBsa3ky (coordinate world-files); pabora ¢ XY Z-naHubiMu
MHTEPIOINPOBAHHBIMUA K PABHOMEPHOH CETH

05 Barumerpus (ogHOoIy4eBbIe H MHOTOJIY4Y€BbI€ IX0JI0THI)
06 HCII (ceiicmuuyeckue nmpoguiaorpadn)
aSgy 02-04 | Pabota c daitnamu Sgy (ureHune, 3anuch, padoTa C MOISIMA JAHHBIX)
07 MHorokananbHoe celicMuieckoe npoduauposanue (HR u UHR)
gUhr 07-01 | YreHue nOrOB CEHCMOCTAHIIUI U KOHTPOJUIEPOB CEUCMHYECKHX HCTOYHHUKOB,
pacuet reometpun 11 cbeMok CBP ¢ CCBP
08 rJb0O
09 MarsutomeTpusi
gMagy 09-01 | OGpaboTKa 1aHHBIX MOPCKOM MarHUTOMETPHU




2 CocraBiasoumye u3MepeHnii reo(pu3n4ecKoro moJis

UzMmepenusi reo(U3UYECKOro TOJsST XapaKTePH3YIOTCS CICAYIONIMMHU  «COCTABJISIOLNIAMMY
(geophysical data components):

-- BpeMEeHHas MPUBS3Ka (CHHXPOHM3AITNS ) H3MEPEHUIA;

-- KOOPJIMHATHAS MPHBSI3Ka (KOOPIWHATHI, YIUIbI HAKIOHA, TIPU HEOOXOJUMOCTH — YCKOPEHHUS Ui BCEX
00BEKTOB H3MEPHUTEIHLHON CHCTEMBI);

-- 3HAYCHHS U3MEPEHHOTO (DU3UYECKOro MOJs (BKIIIOYAs XapaKTEPUCTUKU H3TY4aeMOr0 UMITYJIbCa, MPH
«aKTUBHBIX» M3MEPEHUSX, a TaKKEe ammnapaTypHO-PETHCTPHPYEMbIC BEIHUYHMHBI, XapaKTePH3YIOIINE
KaueCTBO U3MEPEHUS T€O(U3NICCKOTO OIS ).

Jannbple cocTaBistonue (B IIMPOKOM CMBICHIE), CBOJATCS K OIKMCAaHUIO PacnpeneIeHus
(u3uyeckoro moas Bo BpeMeHH M mpocTpaHcTBe. Kaxaas u3 «CcoCTaBISOMUX» (GOpMHUpYeTCsS HpU
MTOMOIIIM JATYUKOB ¥ aJITOPUTMOB, OTHOCSIIUXCS K ONPECICHHON 00JIacTH ClIeUaIN3alINN:

1) TanHsle ¢ «1aTYMKOB BpeMeHH». OOBIYHO HMCTOYHMKOM MPUBA3KHM SBIISIOTCS HABHTAI[MOHHOE
000pyZOBaHKE WIIM YaChl KOMIIBIOTEPA;

2) JlaHHBIE C <«IATYMKOB ATTHTIOABI/KOOPAMHAT» [ OOBEKTOB H3MEPHUTEILHOW CHCTEMBEI.
HcTOYHMKOM SIBIISICTCSI HABUTAIIMOHHOE 000PY/I0BaHHKE;

3) JlaHHbBIE ¢ «TATYHKOB (PU3MYECKOTO MOIA». VICTOUHUKOM sBJsieTCst reo(hu3nIeckoe 000pyaoBaHue.

Takum o00pa3om, ecnu Nenb reopU3NUIECKUX H3MEpeHUH (OPMYNIHUPOBATh KaK «IONyYCHHE
pacmpenencHus (U3NIECKOrO MOJIT BO BPEMEHH U TPOCTPAHCTBE», TO Pe3yJbTAaThl PabOTBI CUCTEM
HaBHUTAIMH, SBISIOTCS HEOTHEMIIEMOM YacThl0 HW3MEpeHHOro reodusmyeckoro mons. Ilmoxoe
MO3HIMOHUPOBAHNE TeO(PU3NIECKON ammapaTypbl, aBTOMATHUYECKH NPHBOAUT K HEKOHIUIIMOHHOCTH

PE3yIbTATOB T€OPU3NUECKON CHEMKH.

PaboTta &maTYMKOB M M3MEPUTENBHBIX CHUCTEM OCYIIECTBISIETCS «BO BPEMEHHM»; NPH 3TOM, B
OOJNIBIIMHCTBE CIy4aeB, BpeMsi SIBISAETCS OCHOBOW Ul TPUBS3KH W3MEPEHUH W CHHXPOHH3AIUU
Pa3INIHBIX M3MEPEHUH MeX Iy co00i (C IeBI0 MCITOIB30BaHMUS B AabHEUIINX pacueTax). B 6ubamoreke
GeOMLib peann3oBaHO /1Ba B3aUMOCBSI3aHHbBIX «1aTYMKA BPEMEHM»:

-- HICTOYHUKOM «TJI00QJIbHOT0» BpeMeHHu sBIsiioTcs AaHHble GNSS, koTOopble MOTYT CONPOBOXAATHCS
UMITYJIbCOM CHHXpOHM3aIu PPS (B mepeMeHHbIX, TaHHBIA THIT BpEMEHH XpaHUTCs B Tosisix GpsTime,
GpsDay u mo1o6HbIX);

-- HICTOYHUKOM <JIOKaJIbHOTO» BPEMEHHU SBIAIOTCS Yachl KOMIBIOTEPA, BBIAAIOUINE Pa3psIHOCTD
3radenuit 10 0.001 mmm 0.000001 cekyHbI (B IEpEMEHHBIX, JaHHBIH THUI BPEMEHU XPAHUTCS B TOJIAX
CompTime, CompDay u nomoOHBIX; 3alMCh JaHHBIX C MPUBSI3KOW K KOMIIBIOTEPHOMY BPEMEHHU
peann3oBaHa Py MOMOLIM TpymIsl GyHKIMi gLog).

Yackl KOMIBIOTEPA HCTIONB3YIOTCS JJIsl BPEMEHHOW NPUBSI3KM BHYTPU CEKYHIHOTO WHTEpBaja,
3agaBaemMoro GNSS; B To e Bpems, Ha ocHOBe GNSS M0OXKHO onpesenuTs yxoJ KOMIBIOTEPHBIX YacoB
Ha JUIMTENBHBIX BPEMEHHBIX HMHTepBanax. Kpome TOro, HCIIONB30BaHUE JIByX HCTOYHHKOB BPEMEHHU

IMO3BOJISICT OCYHICCTBIIATH B3aUMHBIN KOHTPOJIb yCTOfI‘-IHBOCTPI pa6OTLI «IAaTYUKOB BPEMCHU.



Oyukryn gLog ucnonb3yroTes s MPUCBOCHUS KAXKJOMY MEpBOMY OalTy IMOTOKa COOOIIEHMIHA,
MOCTYTAIOIINX Ha KOMITBIOTEP Yepe3 MOCIeIOBATEIbHBIN MOPT, BpeMEHHO# MeTkH. Eciu Ha KOMITBIOTEP
MOCTYIAeT MOTOK coobieHuit co BpemeneM GNSS-cucremsr (nanee — UTC), To Bce MOTOKH COOOIIEHHH,
pEeTUCTPHpYEMBbIE Ha JAHHOM KOMITbIOTepe, MOTyT ObIiTh mpHBs3anbl kK UTC; Takum crmocobom
CHHXPOHHM3HUPYIOTCS 3aITUCH, OCYIICCTBISIEMbIC HAa Pa3HBIX KOMITBIOTEpAX M HE MMEIOIINE TPHUBSI3KU K
UTC B dopmaTe cOOCTBEHHBIX TIepeaaBaeMbIx coobmienuii. [ tounoii npusszku k UTC, HeoOxomuma
TaKXKe PerucTpanus BpeMEHH Mpuxojaa uMmmyiasca PPS, o yacam koMmmbioTepa (MMITYJIbC 3aBOJAMTCS HE

KOMITbIOTEp TIpH iomoinu PPS-box).

«/laTYUKU aTTUTIOABI/KOOPAMHATY» WCTOIB3YIOTCS U OTPEAETICHHS MOJOKEHHS «IaTYMKOB
¢u3ngeckoro mois». 3amadd TO3WIMOHWPOBAHMA, KaK TPABHIIO, SBISIOTCS THIIOBBIMA C XOPOIIO
npopaboTaHHON W ONMCAHHOW MaTeMaTHKOM; IPUMEphI TUITOBBIX 3aau:

-- BBIYMCJICHUE TO3UIMH I TOUYEK YCTaHOBKH Tre0(M3NUECKUX NATYUKOB, KECTKO CMOHTHPOBAHHBIX K
KOpITyCy Cy/AHa (BKJIOYasi LITAHTH, BEICTPENBI U MHBIE YCTPOIMCTBA IS 3aKpeIUICHHsS 000PyI0BaHMUs);
ucnonbaytotes npuemankun GNSS, MRU/IMU, rupokoMmiachl, JaTYMKH OCAAKH CYIHA;

-- BBIYHCIIEHUE TO3MIIMK OyKcHpyeMoro obopyroBanus Ha ocHoBe “Layback’”; mcrmomb3yeTcs mO3UIs
TOYKH OYKCHUPOBKH, JUIMHA BBHITPABICHHOTO KaOess, MoKa3aHWs JaT4yhKa TIIyOWHBI U albTUMETpa Ha
OYKCHPYEMOM YCTPOMCTBE;

-- BBIYMCJIGHUE TO3MLUHN 3a00pTHOrO oOopymoBanusi mpu nomomu USBL; ucmons3yroTcs mokazaHus
npuemMHukoB GNSS, MRU/IMU, rupokoMiacoB, JaTYMKOB OcaakH cymHa, cuctemMbl USBL (Bpems
mpo0era aKyCTUYeCKOTo CUTHaNA 0 MasKa-OTBETYMKA U YIIIBI TEeJICHTa Ha MasK-OTBETYHK).

IIpu pacuerax >xemarenpbHO MPUMEHATH pacyeT MO3WIMU 10 HECKOJIBKHUM CHUCTeMaM, I B3aUMHOTO

KOHTPOJIA U y4eTa OIMHMOO0K; HampuMmep, Tpyobie omubku B mokazaHusx USBL mMoxHO oOHapyXuTh npu

COTIOCTABIICHUU C JJIMHON BBITPABICHHOTO KalOemnsd, a 3HAueHUs <«IUIOXHX» H3MEPEHUH MOXHO

HepecYnTaTh C TIOMOIIBIO aaNTHBHBIX pacyeToB 1o “Layback”.

B pesynbrare «ompeneneHus TOJOXKEHHS MATYUKOB (DU3MYECKOTO TIOJS» PACCUUTHIBAOTCS
KOOpJWHATHI JAaTYUKa, NPH HEOOXOAMMOCTH — YIJIbl HAKIIOHA AAaTYMKA, YCKOPEHHs IaTdyuKa W WHBIS
BeJMUuHBL. [lomojkeHne MaTYMKOB COXpaHSETCs B MEPEMEHHBIX, B IMOJISAX CO CIEAYIOINIMMH WMEHAMHU:
GpsLat, GpsLon, Gpsk, GpsN, GpsH, Head, Pinch, Roll, CableLen, Depth, Altitude, WaterDepth u nasix

MMOJOOHBIX.



3 Craauu nojyyeHusi 1 00padoTKH JAHHBIX reoU3NIECKOil ChbeMKHU
Cragnu, Ha KOTOpbIE pa3felsieTcs] MPOILECC MOTYYeHHS U 00pabOTKH JaHHBIX Teo(hH3MIecKOn
CheMKH, MoKasaHbl Ha Figure 3.1. DT cTaguu 3aJI0)KEHBI B OCHOBY «ITOCIIEAOBATEILHOCTH 00pabOTKU
JaHHBIX» B OubaroTeke GeOMLIb. Omucanue Kax o cTaauy IPUBEIEHO HIDKE.

Physical Sensors Set forming
and interconnection

Computers |
time - £ din & ey
Field Distribution creation
Gps-time
and PPS Sensors Data Sensors Data Sensorg Set Sensors Set
Recording Heap B forming ]
Sensor I.N | procedures data
(field, attitude) | j
j Pre-processed .
| Survey System Set data: time, — Pre-processing
1.M coordinates, field a—
Inversion and N
: Processed
Processing
: Procedures Data
Inversion and ¥ l
[nterpretation :
Interpretation Interpretation
Results Procedures

E hardware [ ] software |:| data ——  data flow

Figure 3.1 brok-cxema cTajuii OJy4YeHUs] U 00paOOTKH JAHHBIX re0()U3NICCKON ChEMKH

(0) Moak.r0YeHHe W YCTAHOBKA JaTYHKOB (000py10oBaHMsI, annmapaTypHbIX KoMmiuiekcoB) // The
Sensors/Hardware set forming and interconnecting

Ha nanHOW crTagum, B COOTBETCTBHHM C 3ajadaMu T'eo()M3MUYECKON CHEMKH, BBIOMpaETCs
reopu3nueckass W HaBUTAIlMOHHAs ammaparypa, IPOU3BOAWTCA €€ YCTaHOBKA, IOJAKIIOYCHHE,
BEITIONHSIETCS Pa3BOJKa TOTOKOB IH(poBoil wHDopManuu 11 OOMEHa COOOIEHUSIMH MEXIy
pa3IMYHBIMA KOMILIEKCAaMH anmapatypsl. [lpumepsr 3amad reodmsuueckoin cbeMkn: nposenerne HCII
JUIsL U3y4EHHs] IPUIIOBEPXHOCTHOI'O T'EOJOTHYECKOTO pPa3pe3a; BBITOJHEHHE MAarHUTHOM CBHEMKH IS
00HapYKEHHUS JIOKATLHBIX TeXHOTeHHBIX 00bekTOB (UXO).

[Ipumeps! JaTYNKOB/CUCTEM T€O(PU3NIECKOTO 000Dy TOBAHHMS:
-- matunku HCII, mpu yciioBum, 4T0 M3Iy4aTenb U IPUEMHUK BBITIOTHEHBI KaK «OJIHA TOYKA;
-- matunku HCII, npu ycmoBun, 94TO0 CEHCMUYECKUN MCTOYHHMK M MPUEMHHUKH BBITTOJHEHBI KaK «pa3HbIe

YCTpOMCTBaY;

-- JaTYUKH Ui CEWCMHUYECKOW CBEMKH C HECKOJIbKUMH CEHCMHYECKUMH HWCTOYHHKAMH |

MHOT'OKaHaIbHBIM CEHCMHUYECKUM IIPUEMHUKOM;



-- JaTIUKU MarHUTOMETPUIECCKON FIIM TPaIUCHTOMETPUIECKOH (MCIIOIF30BaHNE HECKOIBKIX MAarHUTHBIX
JTATYNKOB) CHEMKU;
-- matuuku 111 ceemku I'JIBO;

-- JaTYUKU JJI1 CbEMKU OJHOJTYUYCBBIM WJIM MHOI'OJTYYCBBIM 3X0JIOTOM.

(1) Teopusuueckan cheMKa U 3anuch MOKa3aHuii gaTuukos // Data acquisition/recording

Ha nanHOW cTajguu TpPOU3BOAWTCS 3aMHCh TMOTOKOB JAHHBIX C JIATYUKOB, BBITIONHSEMAs MpPU
MTOMOIIM TIPOTPAMMHOTO oOecTieueHus anmapaTtypsl w/niu gLog. Jns ganpHeiimei oOpabOTKH AaHHBIX
HEOOXOUMO TPEIyCMOTPETh TIPUBSI3KY HM3MEpPEeHUH Ko BpeMeHW. [IpuBsizka OCYyIIECTBISIETCS
NPUNHCHIBAHAEM K MOMEHTY W3MEpPEHHS JaTYhKa «BPEMCEHHBIX METOK», TCHEPUPYEMBIX «IaTUAKaAMU
BpeMeHM» (WM WHBIX METOK, MO3BOJISIONIMX OCYIICCTBUTH JCTHHEUIIYIO B3aMMHYIO YBSI3KY JaHHBIX).
Pe3ynpTaToM JaHHOM CTaaWu SBJSETCS MOMydeHHe (PaKTHYEeCKOro MaTtepuaia chbeMku (Sensors Data
Heap), KoTOpbIil COAEPIKUT 3aMUCH BCEX AATYMKOB B IUPPOBOM (popmate ¥ ¢ MPUBA3KOI KO BPEMEHH H,
yaie BCEro, mpejacraBiser co0oii Habop ¢aiyioB ¢ JHaHHBIMU Ha IU(PPOBOM Hocutese. Takoi Habop
¢aiinoB Takxke OyJaeM Ha3blBaTh «IIEPBUYHBIMH pe3yibTaraMu chbeMku» (ONn-line survey results) wmm

«cwIpbiMu TaHHBIMEY (Raw Data).

(2) Tpoueayps! u pe3yabTaThl NEpBUYHOI 00padoTku // The Sensors Set data forming
[lepBpiM mrarom B 00paOOTKe MAaHHBIX SIBISETCS «IEpBHYHAs OOpabOTKa» W TONy4YeHHE
nepBUYHO-00paboTaHHBIX MaHHBIX (Sensors Set). IIpu sTom st PaKTHUECKOTro MaTepuaa, MoJy4eHHOTO

C K&XJOr'0 JaTYMKa, BBIMOIHIETCS CIEAYIOLIast I0CIeI0BaTeIbHOCTh MPOLEAYP HepBUYHOI 00padoTKH:

(a) UmmopT nmanHbIX U3 (aityioB (KOTOPBI MOXKET COMPOBOXKIATHCS MOMCKOM (aiiJIoB BHYTPH Karauora,
Mo 3aJaHHOMy BpeMeHu 3amwcu (aiima). Mmmopr B GeOMLib, ocymiectsisiercss B sUeiiku
nepeMeHHbIX RS nin PR (cM. onucanue Hibke).

(b) TpuBsi3ka AaHHBIX, MOJYYCHHBIX C PA3JIMYHBIX JATYUKOB, K €MHOMY BpEMEHH (d4acaM KOMIIbIOTEpa
wi BpemMeHu GNSS) u oOpe3ka «JaHHBIX C JaT4MKa» MO 33JaHHOMY BPEMEHHOMY HHTEpBAIy.
BpeMeHHOH HHTEepBall, KaK MPaBUIIO, 3aKJIIOYEH MEXJy BpPEMEHEM Hayala U BPEMEHEM OKOHYAaHUS
npodwst Teopu3nIecKoit CheMKH, KOTOpoe peructpupyetcs B JKyprane oneparopa. B GeOMLIb, xms
pasMelIeHns] «IaHHBIX C 3aMKCBHI0 IAaTYMKa 10 MPOQUII0 CHEMKW HCIONB3YIOTCS TONS TIepEMEHHON
PR (cM. onucanue Huxe).

(c) Ynanenue «mioxux» U3MEpeHUi U3 GpakTUUeCKoro mMarepuana (ChIpbIX 3ammceid paTumka). [Ipupona
«IJIOXMX» M3MEPEHUH, Kak NpaBWIO, HE CBsA3aHa C (PU3MKON HM3MEPSAEMOro SBICHHSA, a SBISETCS
OTpa’KeHHEM CTOPOHHHUX MPOILECCOB (HAIIPUMeEp, CKauKa MUTAIOLIETO HANPSHKEHUsSI HA U3MEPUTEIILHOM
npudope). MOXKHO BBIICIHTS J1BA TUIIA U3MEPEHUI, ONIPEaeIIEMbIX KaK «ILIIOXUE:

-- IITOPMOBBIE BBIOPOCHI (SPIKES) 1 MHBIE «OCOOCHHOCTH B NMOBEACHHUH 3aITMCH JaTYUKa BO BPEMEHM,
KOTOpbIE HE MOTYT OBITh CIIEICTBHEM (PU3UKH U3MEPIEMON BETUUMHBI;
-- 3HAYEHHsI C TNPHUKPEIUICHHOH METKOH «JaHHbIE IUIOXOro KayecTBa»; TAKOTO0 THUIMA METKH (Kak

JJOTUYCCKUE, TaK H I‘II/IC.]'IOBLIG) MOTYT OBITh npeayCMOTpPEHbI CaMHUM HOATYUKOM U SBJISIFOTCA



OTpPaKCHHEM allapaTypHOro KOHTPOJIA Ipoliecca M3MEHEHUH WM MOTYT ObITh IOJIyYeHBI IpU
00paboTKe, B pe3yJIbTaTe pacueToB;

(d) BeimonHenne Tmpouenyp CriaKMBaHHs/OCPEIHEHMs/QUIbTPALMM H3MEPCHUI, OCHOBAaHHBIC Ha
XapaKTepUCTUKAX AaTYHKA; TPUMEPHI:

-- YMEHbIICHNE HOPMaJILHO-PACTIPEIEIEHHOTO BBICOKOUYACTOTHOTO IIyMa,

-- CTJI2)XKMBAaHUE JAaHHBIX C YYETOM BBIXOAHOTO pa3pelIeHus] AaTYMKOB (YTO ObI, MpH NanbHEeHIeH
00paboTKe, n30ekaTh CKAYKOOOPa3HBIX M3MEHEHHH TOKA3aHUH AaTYNKa),

-- Y4eT aMIUTUTYAHO-YaCTOTHBIX XapaKTepUCTUK JaTdyrka ((QuibTpauus, UIs yAaJeHUS KOMIIOHEHT
CUTHaJla BHE YKa3aHHOTO AMANa30Ha YacTOT, KaK 3aBEIOMOT0 «IIyMay), HalpuMep, JJis IPUEMHUKOB
CEMCMUYECKOr0 CUTHAJIA,

--nepecyer w3 exuHun AIIl wnn HanpsxeHuns B (QU3MUYSCKHE BEIMYUHBL IIPUMEHEHHE
KaTMOPOBOYHBIX KOA(PDHUIIMEHTOB, YIET HEMTHHEHHOCTH JaTIHKA.

Takum oOpa3oM, Ha cTaguy TEPBUYHON OOpabOTKM K pe3ynbTaTaM H3MEpPEeHHs IaTYhKa
NPUMEHSIOTCS €ro «crnenu(uYeckue XapaKTepUCTHKW»; MHpPHU HOITyd4eHHH Pe3ynbTaToB IEpBUYHOM
00pabOTKM  HEOOXOIWMO  CTPEMHTHCS K  TPHUBEASHUIO  HM3MEpPeHWH K  BUAY  «3amucei
U7eabHOT0/a0CTPaKTHOTO JATIAKAY, HE 00aIaroIx crenupuIecCKuMu
XapaKTePUCTUKAMH/OCOOCHHOCTSIMH MIPUCYLITMMU KOHKPETHOM (PU3NYECKOM peann3alui U3MEPUTEIEHOIO
JaTyMKa.

B 6ubnuorexe GeOMLIb, na cragnu nepeuuHOi 00pabOTKK 3aCHCTBOBAHEI ABE TIEPEMEHHEIE:
RS — maccuB syeek, Kaxkmas sideiika KOTOPOTO BKIIOYAeT 3alHCh OAHOW CHUCTEMBI 00OPYAOBaHHS

(1aT4NKOB, IPOYUTAHHBIX U3 OJHOTO (aiina);

PR — MaccuB sdeek, Kaxaas sdeika KOTOPOrO BKIIOYAET 3alMCH BCEX CHCTEM OO0OpYJOBaHUS Ha
npoduiie CheMKH (JJaHHbIE M3 HECKOJNBKMX (DaiijioB); MPH ITOM, 3alMCH OOpe3aHbl M0 TpaHHIIAM
BpPEMEHH CHEMKH TIPOQHIIS.

B GosnbiimHcTBe ciyuaes, (C) u () He BBIOIHSIIOTCS JUIS BCETO BPEMEHH 3allCH HEKOTOPOTO JIaTYHKa, a

NPUMEHSIOTCS WMEHHO KO BpPEMEHHM TMPOXOXJeHHs reodusndeckoro mpodwist. B artom ciyuae,

TpeOyeMble YJacTKH 3aIucu «Bbipe3atotcs» u3 RS, momemarores B PR{n} (s npoduiis cheMkn HOMep

“n”) u mocte 3Toro obpabdareiBaroTCst 1o mporieaypam (C) u (d).

Ba:xkHoil 0c00eHHOCTBIO SIBJIsIETCS TO, B Ipouecce JajbHelimeil 00padoTKU MCHOJIb3YIOTCS
ennHble Pe3yabTaThl MepBHYHOI 00padOTKH AAaTYMKOB JJIsi BCeX aNNApPATyPHBIX KOMILUIEKCOB H
BBINOJIHSIETCST 3TO B pPaMKax OJHOr0 NPOrpaMMHOI0 HHcTpyMeHTa. Hampumep, ecim npu
no3unuonupoBanuu ['JIBO OynyT BHeceHbl HompaBku B ycTaHoBouHble yriasl USBL, To mepecuer
no3uuun I'JIBO Oyner AOCTaTOYHO NPOCTO «IEPEHECTH» W Ha IMO3MLIUI0 MAarHUTOMETpa, KOTOPBIA
OykcupoBacs B cBsizke (piggy-back) ¢ I'JIBO. [IpoTHBONOIOXKHO# SBISETCS CHTYalus, KOTAa HepBUYHAS
00paboTKa U mpenBapuTenbHas 00paboOTKH (CM. ONHMCaHUE HHXKE), TPOU3BOIATCA B Pa3HBIX MPOrpaMmax
M0 Pa3HBIM alTOpUTMaM (B pe3yJibTaTe M3 OJHOIO M TOro e (DaKTHUECKOro MaTepualia MOTyT OBITb,
HanpuMep, BRIYUCIEHBI CYIIECTBEHHO paznnyaromuecs mo3umun A [JIBO u 6ykcupyeMoro B CBsI3Ke C

HAM MarHUTOMETPA).
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(3) ITpouenyps! 1 pe3yabTaThl NpeaBapuTeabHOl 06padoTkn // The Pre-processing Procedures and

Pre-processed Set data forming

[ponienypsl TpeaBapUTENbHOW O00pPaOOTKH, HAMpPABICHBI HA BBIYHCICHUE «pacHpeieiICHUs
reo()M3UIECKOro MoJisi BO BPEMEHU W MPOCTPAHCTBE»; MPU 3TOM JaHHBbIE MHOXKECTBA JATYUKOB, MTyTEM
pacueToB, «CKUMAIOTCS» JO JAaHHBIX BHJA «KOOPJIUHATBHI-BpEeMs-3HaYeHUE TOJs». OOBIYHO, TpH
BBIYUCIICHHUSAX WCIIONB3YIOTCS TOJBKO JIaHHBIC W3MEpEHHbIe Ha NpomiIsx chbeMKH (NOMEIIECHHBIC B
sueiky epeMenHoit PR).

[Mockonbky «crienuduIeckue XapakTePUCTUKNY TATYHMKOB ObLITH YITEHBI Ha MPEIBIAYIIEM dTare
00paboTKH, TO BO BpeMs IpPEaBAPUTEIIHHON 0O0paOOTKM BBIYHCIICHHS IMPOU3BOMATCS C aOCTPAKTHBIMH
«pe3yNbTaTaMy U3MEPEHHID», KOTOPhIE XapaKTepPU3YyIOTCS aOCTPAKTHON «OIMOKOW N3MEPEHHIN».

Crenyer oTMETHTB, 4TO (HOPMYIHPOBKA «IIpeABapUTETbHAs 00pabOTKa» OTHOCHTCS MMEHHO K
obOmacti reou3UKW; B TIpOILECCE MPEIBApUTENBHON 00paboTKM pemaroTcs mnpsMas u  oOpaTHas
HABUTAIMOHHBIC 33/1a4M, YTO 10 OTHOIIICHUIO K HABUTAI[UH SBJISICTCS KOHCYHBIM PE3yJIbTaTOM 00paOOTKH.

[lpumep 3amaum mpeaBapUTEIbHONH 00paOOTKM — BBIYUCICHHE KOOPAMHAT TNPHEMHUKA-
nznydatenst HCII, 3akperyieHHOro Ha KOpIyce CyAHa, B MOMEHTBI «OTCTpelay (IPUCBAaUBAHUE METOK CO
BpeMeHeM U koopaunatamu tpaccam HCII).

Jns pe3ynbTaToB NEpBUYHONW OOpabOTKH BBHINMOMHIETCS CJEAyIOLIas MOCIeA0BaTeIbHOCTD
Nnpoueayp npeaBapuTeabHOl 00padOTKM:

(a) Pacuer monoxkeHHs (ATTUTIOJBI) JATYMKOB TeO(PU3MYECKOr0 MO Ha OCHOBE HABHTAIMOHHBIX
JIATYNKOB;

(b) UnTeprionsims TaHHBIX (JaTYNKOB TeO(DU3UKH ¥ HABUTAIMH) K «IIEJIEBOMY BPEMEHH», TO €CTh IO
BPEMCHH H3MEPECHUN «OCHOBHOTO/IIEJICBOTO» JAaTUYMKA, KOTOPBIM PETHCTPUPYET HHTEpeCyrolee
busnyeckoe none;

(c) Mouck u ycrpaHeHHWe MPOTHBOPEUH B MOJCIH TMpeaBapuTesbHON 00padoTku. Ilpumep 1. mowmck
rpy0ObIx ommoOoK B mokazanusx USBL, rpu momoImy conoctaBieHns pacCTOSHUS 10 MasKa-OTBETYHKA
C JUTMHOHM BBITPABJICHHOTO KaOens, M3MEPEHHOTO MpO MOMOIIM cueTyrka kabens. [Ipumep 2: mouck
YYacTKOB, TJie JJIMHA BBITPABICHHOTO KaOelss OKa3bIBACTCS MEHBIIE TIYOHMHBI TOTPYXKECHUS
OYKCHPYEeMOT0 yCTPOUCTBA, ONPECIAEMOM 110 TaTYUKY JaBjicHUs (OOBIYHO OBIBACT NMPHU HAKOIUICHUH
OIIMOKYU CueT4YHKa Kabes);

(d) Pacuer pe3ynpTaToOB (HAHHBIX) MPEABAPUTEIBHON 00OpabOTKM, HA OCHOBE PE3YNIbTATOB (IAHHBIX)
nepBuyHOW o0OpaboTkm. Ilpm 3TOM, pe3ympTaToM TpeaBapuUTENbHON O00pabOTKH  ABISAETCS
«pacrpeJielieHle TOoJIs, KOTOPOE COJACPKUT: 3HAYCHUS WU3MEPEHHOTO (U3UYECKOTO IIOJIs, BpeMs
U3MepeHuss (PU3UYECKOro TOJs, KOOPAWMHATHI M HMHBIE XapPaKTEPUCTHKH IMPOCTPAHCTBEHHOIO
TIOJIOXKCEHUS JTATUYUKA (PU3HIECKOTO MOJIs.

(e) BeimosiHeHHE TOTIOJHHUTEIBHBIX BBIYHUCICHUH, CBS3aHHBIX C MOJIENBIO TeO(PH3MISCKOr0 TMONs U
NpoIleccOB (HAampuMep, y4yeT IONPaBOK 3a BapHallid MAarHUTHOTO IOJsi 3eMIIM, NMPH MAarHUTHOUN

ChEMKe);
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B OompmuHCTBE ciiydaeB, Ha dTale MpEeABAPHUTEILHON 00paOOTKH, pemraeTcs WMEHHO 3ajadva
MO3ULMOHUPOBAHUS JTATYUKOB LENEBOr0 reo(u3ndeckoro oOopynoBaHus. s 3Toro ams KaKaoro
npoduiis reopusnUecKoi cCheMKH (sueiika nepeMenHoi PR) cosnaercs «Habop n3MepeHuit», B KOTOPOM
KO BPEMEHH IIEJIEBOr0 JAaTUYMKA, HHTEPIOIUPYIOTCS 3HAUEHUS] BCEX OCTANbHBIX AOCTYIHBIX AATYUKOB, U
Janee, BBIYMCICHUS] TPOMU3BOAATCS yXKE MO 3TOMY «HaOopy m3MepeHuit». Ilpm HanuuMm HECKOIBKHX
reo()M3NUECKUX anmnapaTypHbIX KOMIUIEKCOB, MOXKET OBITH CO3/1aHO HECKOJIBKO «HaOOpOB M3MEPECHUI»,
JUTSL KaKJIOTO amnmapaTypHOro KoMiuiekca (Hanpumep, s komiuiekcos ['JIBO, HCII, marautomerpun). B
OTJIENBHBIX CIIydasx, BO3MOKHO NpPHUBEJIEHHE JAHHBIX MOJEH K €IMHOMY «KBAaHTOBAHMIO» IO BPEMEHHU

HJIK 11O KOOpAHUHATaM.

(4) TIpoueaypsl U pe3ysbTaThl 00padoTku reopusnyeckux nanubix // The Processing Procedures
and Processed Data forming

[Iponeaypel 00paboTkK reo(U3NYSCKUX JaHHBIX OCHOBBIBAIOTCS HA MAaTEMaTHYECKON MOJICIH,
3a/IaHHOM YPaBHCHUSIMHU M3y4aeMoro (hPU3UUECcKOro moiisi (TO eCTh, C PACIPEICICHUEM H3y4aeMOro OIS
BO BPEMCHU M MPOCTPAHCTBE). 3ajaya Mporeayp o0paboTkH reo(@U3MUECKUX JTaHHBIX — MOJIYYCHHE
pemiennss oOpaTHOH reodusnyeckoil 3amaun. Pesymbrarbl 00pabOTKH TPEACTaBISIOT  COOOH
paCHpeHeHeHHe/XapaKTepI/ICTHKI/I HNCTOYHUKOB (1)I/I3I/I‘-ICCKOFO 110Jid, WKW WHBIC BCIMYHHEI, MMOJTYy4YacMbIC B
pe3yabTaTe pelIeHus: 00paTHON reohU3nIECKON 3aauu.

Pesynbrarer 00paboTKH pa3MeniarTcs B ssuciikax nepemenHon GL.

(5) Ipoueayps! u pesyabTaTsl HHTepnperamun // The Interpretation Procedures and Interpretation
Results forming

[poueaypsl uHTEpHpeTaruu (Pe3yinbTaTOB 00pa0OTKH TEeO(PU3UYECKOrO TOJsI) IEPEBOIAT
pe3yabTaThl 00pabOTKH M3 00J1aCTH «XapaKTEPUCTHK UCTOUHUKOB (DU3MUYECKOTO TOJIsS» B 00J1aCTh 3HAHUM

WH)XCHEPHOU T'€0JIOTHH, C COOTBETCTBYIOIIMM «HCTOJIKOBAHUEM PE3YJIbTATOB 00PabOTKIY.

laru (3)-(4) u (4)-(5) MOTryT BBIMONHATHCS MHOTOKPATHO, I TONYYEHHS HAWITYUIIero

paspelieHus B paMKax BEIOpaHHBIX (PU3MKO-MaTeMaTHYECKON U (PU3UKO-T€O0JIOTHUECKON MOZIETIEH Cpebl.

OcHoBHO# o0nacTeio mpuinokenus: oudanorekn GeOMLIb, ssistores cranuu (1), (2) u (3). DOtn
CTaguu XapaKTCPU3YIOTCA B3aUMOIIPOHUKHOBCHHUEM CHCHI/I&HI/IS&HHI/I/O6H&CTCI‘/’I 3HAHUA HaBUI'allUd H
reo¢usuku. Mcrnons30BaHHE «HHCTPYMEHTOB IMPOTpaMMHUpOBaHHs rpadoB 00paOOTKW» HMEHHO ISt
JAHHBIX CTaJIUi, CBSI3aHO C MHOTOBAapUAHTHOCTHIO (DAKTHYECKOTO MaTepHaia M Hpouexyp oOpaboTKu:
NPUMEHSETCSI MHOXECTBO PpAa3NIMYHBIX THUIIOB JIATYMKOB, CYIIECTBYET MHOXECTBO BapHaHTOB
NOJAKIIOUEHHST JTaTYMKOB, OpraHM3alMi oOMeHa uu(poBoil mHpopManueld MeXIy HHUMH, HAaCTPOEK
JIATYNKOB; CYHIECTBYET MHOYKECTBO BapHAaHTOB OOpaOOTKH pE3yJbTaTOB W3MEPEHUi, MOIYyYCHHBIX C
JaTYNKOB U B3aUMHOT'O KOHTPOJISI U3MEPEHHI Pa3InYHbIX JaTYUKOB.

[Mogxox «mporpamMmupoBanue TpadoB  0OpaOOTKM»  MPOTHBOIOJIOKEH  HCIIOIb30BAHUIO

«CTATUYCCKHUX MHOIOLCIICBBIX IIPOrpaMm», OCHOBAHHBIX Ha «MHOI'OYPOBHCBLIX MCHIO» (KOI‘,I[a
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MHOT000pa3ne METOJOB PEIICHHUS 3a7aui PeaIn3yeTcs 4epe3 yBeIUIeHUE U YCI0KHEHNE BKIIAJI0K, MEHIO
1 4ek-00kcoB). [IpuMeHeHHE «TTporpaMMupoBaHus TpadoBy SABISIETCS HE TOIBKO O0Jiee THOKUM, HO U, B
KOHEYHOM HTOTE, JeJaeT mporecc 00paboTKH 0ojiee KOHTPOIUPYEMBIM, YEM MOAXO0]] «MHOTOYPOBHEBBIX
MEHIOM.

Kpome Toro, ucmonp30BaHuE pa3eIbHOTO MPOrPaMMHOIO OOSCICUCHUS « I HABUTAIUW» U
«U1sl TeOU3UKU» CO3MIaeT OMNPEACICHHBIC NPEISATCTBHS, CBSI3aHHBIC C UMIIOPTOM-3KCIIOPTOM JaHHBIX
MEXJy MporpaMMaMHd M CO CKOPOCTBIO BBHITIOJHCHHUS IIMKJIA «PacueT HAaBUTAIMHA TE€O(PU3NICCKUX
JIATYNKOB — KOHTPOJIb COTJIACOBAHHOCTHU IMPEIBAPUTEIBHBIX PE3YJIBTATOB T€O(PU3NICCKON ChEMKHU TOJIS

10 IPOQHUIIM.
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4  YpoBHM a0CTPAKTHOCTH JAHHBIX

Ha ocnoBe ommcannbpix Beime «Crafwii moimydeHHS W 00pabOTKM MaHHBIX TeOo(PU3NIECKOH
CBEMKH» MOXKHO BBIIETTUTh HECKOIBKO YPOBHEH CBS3aHHBIX C «a0CcTparupoBaHHeM» DPe3yIbTaToOB
M3MEPEHUN U PacUeTOB:

1) ®aktuueckue pe3ysbTaThl M3MEPEHHH ¢ AaT4ukoB (Sensors Set), sABIAIOTCSA MaHHBIMH «(DU3HUECKH
pEaM30BaHHBIX  JAaTYMKOB»; TIPA OTOM JATYMKH XapaKTepU3ylwTcd cneuupuuecKuMH
XapaKTepUCTUKAMHU M 0COOEHHOCTSIMHU, KOTOPBIE HAXOAST OTpaXeHHE B M3MEPEHHBIX JaHHBIX. Ha
CTaJN TIEPBUYHONH OOpabdOTKH HEOOXOAMMO YYECTh BCE «CIEeNU(DUUECKHUE XapaKTEPUCTUKI.
Hanpumep, ans JaHHBIX — anbTHUMETpa. YAAISIOTCS  BBIOPOCHI, BHOCSATCA  KaJMOpPOBOUYHBIC
ko3 uments! (mepeon m3mepennit ALIIl B anbTuTyAy), yUUTHIBa€TCSI CKOPOCTH 3ByKa HA MOMEHT
MU3MEPEHHH, BBIMTOIHSICTCS CTIIaKUBAHUE YCTPAHSIOIee KBAHTOBAHHUE T10 IIKaNE TIyOHH (B pe3yabTare
KOTOpOTO TNyOMHAa M3MEHSETCS CKAauyKooOpa3HO), BBIMOMHACTCS CHHXPOHHM3ALWS HM3MEpPSHUH
anptumerpa ko BpemeHn UTC; B pesynbraTe MOMYy4alOTCs JIaHHBIE «aOCTPaKTHOTO/HIICATBLHOTO
ANbTUMETPAY.

2) [pouenypsl mpeaBapuTeIbHON 00paOOTKM, UMEIOT JIENO C «IAHHBIMH a0CTPAKTHBIX/HAeaTbHbIX
AATYNKOBY (0e3 crienudpuyeckux 0COOEHHOCTEH U C MAKCUMAITBHO yJAJICHHBIM BIMSIHUEM CTOPOHHHUX
MIPOLIECCOB U TIOMEX).

3) JlaHHble «HIACANTBHBIX JAaTYUKOBY» HCIOJIB3YIOTCS MPOIECIYPaMH IPEABAPUTEIBHON 00pabOTKH ISt
pacuera «pacmpenedeHusi (U3NMYECKOr0o TMOJAS BO BpeMeHH M NPOCTPAHCTBE», KOTOPOE
XapaKTepu3yeTcsi KOOPAWHATHOW NPHUBA3KOM W3MEpEHHs, METKOH BpeMEeHH I H3MepeHus,
W3MEPEHHBIM 3HadeHneM Qu3nveckoro mons. [Ipm 3ToM mnpoms3BoguTcst abCcTparupoBaHUE OT
«HJICATbHBIX JATYUKOB» HAa YPOBEHB «PACTIPEACTICHHUS TTOIIS».

4) TIpoueaypsl  00pabOTKH OCHOBaHbI Ha YpaBHEHHSX (U3HYECKHMX TIOJICH, KOTOPBHIE OIUCHIBAIOT
pacmpezeneHle MoJiel OT «MCTOYHWKA TOJs». B pesynprare pemnieHuss oOpaTHOW Teou3ndecKon
3a/la4l TIONMYYaroTCs «pe3ylbTaThl 0Opa0OTKM Treo(H3MUeCKUX MaHHBIX». B HIMPOKOM CMBICIe,
pe3ynbTaThl 00pabOTKH HECYT WHGOPMAIUIO O pacmpele/ieHHH H XapaKTepHUCTHKAX UCTOYHUKOB
¢usnyeckoro moas (B CyIIECTBOBAHHHM MHOXKECTBA BO3MOXKHBIX KOMOHWHAIIMM HCTOYHHUKOB
3aKIII0YaeTCs HEOMpPENIeIEHHOCTh  pellleHus o0paTtHoi reodusnveckoi 3amaun). [Ipumepom
«HMCTOYHUKOBY» MOXKET OBITh T0JI0KeHHEe MarHUTHBIX Macc (rpu UXO), moioxkeHne oTpaxaroliux Wil
NPETOMIITIONINX CEHCMUYECKUX TrpaHull (npHu cericMopa3Benke). CylniecTBYIOT pa3iH4HbIE YPOBHHU
«TIPUOIMKEHUST MOJIENIM CpeAbl» W «TIyOMHBI OOpaOOTKM» MpH pelIeHuH OoOpaTHOW 3amadu
(HarpuMep, AN OTPaKEHHBIX CEHCMUYECKUX BOJIH MOTYT OBITh TPHUMEHEHBI pa3iH4yHbIC THIIBI
MUTPALUU, MOXKET OBITh YYTEHA aHU3O0TPOITHUSI CPEJIbI, UCCIICAOBAHHS MOTYT OBITh IOCTABJICHBI KaK JJIs
BBIMIOJTHEHNSI JIMHAMUYECKOTO, TaK W KHHEMaTHYECKOTO aHalu3a W T.J.). YPOBHH «IIPHOJIMIKEHUS
MOJIENIA cpelibl U NIyOWHBI 00pabOTKM» BHIOUPAIOTCS B 3aBUCHMMOCTH OT 3a/1a4 ChEMKH M CBOWCTB

I/IH)KeHepHBIX/ T'C€OJIOTHYCCKUX O6’b€KTOB, JJId U3YUYCHUS KOTOPBIX NPOBOAATCA UCCIICAOBAHUS.
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5) Ilpoueaypbl HHTEPIPETAIMM HMEIOT HEI0 C IEPEBOAOM HHGOPMAIMK H3 O0O0NacTH 3HAHUHK O
¢usnyeckoM mone (pacrupeielicHHH M CBOWCTBAaX «UCTOYHHKOB TIOJNIA») B 00NacTh 3HAHHWNA 00

WHKCHEPHBIX/T€0JIOrHYeCKHX 00bheKTax (pacnpeaeJleHHH U CBOMCTBAaX BelleCTBA pa3pe3a).
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5 ®@opmbl npeacTaBIeHUs TaHHBIX (KKOHTEHHEPBI»)

Jlauuble, ucrob3yembie GyHkipsMu oudarmoreku GeOMIib, pasnesnensr Ha HECKOIBKO THIIOB O
(dopme mnpencTaBiaeHHsi COICPKUMOTO JIaHHBIX (content types). Boimenensl cremyronme (Gopmbl
npezcrasienns: Information content (mrdopmanronnsie moins); Row-content (psa usmepenwit); ROWM-
content (mabop psmom); Matrix-content (psm «cepumii mamepenwmii»); MatrixM-content (maGop psmoB
«cepuii I3MEPEHHUIT»).

I'padmyecku, ocoOeHHOCTH «(POPM MPEACTaBICHUS AAHHBIX» («KKOHTSHHEPOB» I Pa3IMIHBIX
THUIIOB WH(MOPMAIIHOHHOTO COACPKUMOro) mokasanbl Ha Figure 5.1. Omwmcanue (hopMm mpencTaBicHHsS

IMPUBEACHO HUXKC.

Information-content

ITo cmeicty, ¢opma COAEPKHUT «HH(POPMALMIO-OMHMCAHME» U XapaKTEPHCTHK IaTYNKOB,
PEXMMOB M3MEPEHUS, TOTIOTHUTEIbHYI0 HHPOPMALUIO K «OJIOKaM JaHHBIX» (CHIPHIM JAaHHBIM IAaTYUKOB,
JIAHHBIM TIEPBUYHON WJIM TpeaBapHTeNbHOI 00pabotku). [Ipumep Information content: xapakrepuctuku
Te0JIe3NIECKOT0 JJUIUIICON/A, KaarOpPOBOYHBIE KOX(P(UIMEHTH JaTYMKa TIyOWHBI, BpeMs Hadala u

KOHIIa JTuHUK cheMKH. [lepemennas ¢ Information-content, maubosee yacto uMeer Tum “structure”.

Row-content

dopMa COmEpPKUT PsiA Pe3ybTaTOB H3MepeHMil, BBINOJHEHHBIX B/0Jb OCH BpPeMeHH
(MpUBSI3aHHBIX K «BPEMEHHBIM OTMETKam»). KaxIblil psa M3MepeHHil pa3MelaeTcsi B CBOEM «IIOJIe
nepeMeHHo». HeckonbKo mosiel XapakTepu3yoIuX OAMH OJIOK JaHHBIX, UMEIOT OAMHAKOBYIO JUIMHY.
[Ipumepbl copepkuMoro psiioB usMepenuit (Row-content): mmmpora, 10roTa, Temieparypa BOjbl, yro
KpEeHa, MOJHBI BEKTOpP MAarHUTHOro mojs. B OuOnMoTeke mNpHCYTCTBYET OINpPENCICHHOE YHCIIO
NpeABApUTEIbHO 3aJaHHBIX HWMEH IOJIEH TEepeMEHHbBIX, IJI1 OCHOBHBIX BHJIOB HM3MEPEHHH, KOTOpHIE
obpabatpiBatoTcst  pyHkuusiMa  Oubauorekn GeOMLib. Jlns psga  JdaHHBIX, Kakaoe H3MEpEHHE
NPEACTABICHO CKAJISPHBIM 3HAa4YeHHWEM (OJHO YHCJIO, 3TO OJHO HM3MEPEHHE OJHOIO JaT4hKa). Takum
CIOCOOOM MOKHO TIPEJICTABIATH JIIOOBIE CEPUU «CKAJSPHBIX» W3MEPEHHH BO BpPEMEHH, HamNpuMep:
manaeie GNSS, mammsie IMU/MRU, nanHble AaTYMKOB TIOJHOTO BEKTOpa MArHUTHOTO TIONS WA

KOMIIOHCHT MaraHuTHOT'O ITOJIA.

RowM-content

Ecin MBI MMeeM HECKOJILKO OIWHAKOBBIX W CHUHXPOHU3UPOBAHHBIX AATYHUKOB, TO HX MOXHO
nNpeaACTaBUTb B BUJAC MATPUIIbI, PAAbL KOTOpOﬁ CoacpKat <(]-l2160p paaoB n3MepeHm‘i OJ HECKOJIBbKHUX
OJUHAKOBBIX JTaTYUKOB), BbBIIIOJHCHHBIX BJ0JIb OCU BPEMCHHU, IIPpH 3TOM KaxKJass CTpOKa 6y):[eT
COOTBCTCTBOBATH UBMEPCHHUAM OTACIBHOTO JaTUHUKA.

Kak aJ'IBTepHaTI/IBHHﬁ BApUAHT, UBMCPCHUA KaKAO0T0 AaTYuMKa MOXXHO pasMECTUTh B OTACIILHOM
I10JIC HepeMeHHOI\/'I, CO CBOMM HMMCHEM, HO TaKO€ pasMCIICHUC IMPEACTaBIACTCSA I/ISGI)ITOIIHBIM )51
HeyZIO6HLIM JJIs1  A0CTyna K JaHHBIM IIPA  BBIYMCJICHMSIX. HpI/IMepOM RowM-content sBisroTcs

HU3MEPCHUA, MArHuTHOI'O TIIOJId, BBIIIOJHCHHBIC IIpU IMOMOHIIM MArHUTHOIO TI'pPaarCHTOMETpA,
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O60py,I[OBaHHOI‘O HECKOJIbKMMHU CUHXPOHHU3HUPOBAHHBIMH W OJHOTUITHBIMU JAaTYUKAMH MarHUTHOI'O ITOJIA

(B KONMYECTBE OT IBYX 10 CEMH).

Matrix-content

JlanHas ¢opMa MpeNCcTaBICHUs JTAHHBIX COJICPKUT Psii U3MepeHMii, BLINOTHEHHBIX BAOJIb OCH
BpeMeHH; MPH ITOM, KajK/10€ HU3MepeHHe MPEeACTABIEHO «3aNMUChbI0 BPEMEHHO# cepHH C OJHOTO
AATYHMKA», KOTOpas, /s yao0cTBa 00pabOTKH, 3alKMChIBACTCS B KOJOHKY MaTpuibl. B Bume Matrix-
content mpencTaBNAIOTCS JaHHBIC C JATYUKOB, BBIJAIOIIUX HA BBIXOJIE «CEPHIO M3MepeHui». [Ipumep
sammceit Matrix-content, sto ceficMudeckne paspessl (KaKIoe M3MEPEHHE — CEMCMIUECKas Tpacca) WK
cornorpammbl ['JIBO (kaxkmoe wm3MepeHHe COOTBeTCTBYeT 3amucu ofHod moceutku [JIBO). [dpyrue
XapaKTePUCTUKN CEUCMHUYECKHX Tpacc (KOOPAWHATHI, OTMETKH BPEMEHH) COJEPIKATCS B CTPYKTYypax ¢
Row-content; npu 3Tom konmdecTBo crondoB B Marpuiie (Matrix-content) 1 KoJM4ecTBO JIEMEHTOB B

noJisix co Ctpokamu (Row-content) oanHakoBo.

MatrixM-content

Ecnu MBI MMeeM HECKOJIBKO OJIMHAKOBBIX [aTYMKOB, (OPMHpPYIOIIMX jAaHHble THia Matrix-
content, To NpuHIB HOMEpP AATYMKA 3@ TPETHIO Pa3MEPHOCTh, HOIYYUM TPEXMEPHBI MaccHUB JaHHBIX.
IIpuMepoM TaKUX JAHHBIX MOXET CIYXKHUTh 3alHCh C CECMUYECKOW MHOIOKaHAJIBHOM KOCHI; MPU 3TOM
JaHHbIE PACIIOJNIATAIOTCS B TPeX OCsiIX: 1) BpeMs OTCTpena WIM HOMEP OTCTpena; 2) Bpems 3alucu
CEHCMUYECKOro CUrHajga ¢ TuApo(oHOB HJIM HOMEp 3alMHCAHHOIO OTCUETa CEHCMHUYECKOro CHUrHaja;
3) HOMep IpYMIIbI CEHCMONPUEMHHUKOB, C KOTOPBIX MPOU3BOAMIACH 3AIUCh.

Jpyrre xapakTepUCTHKU CelicMMYEeCKUX Tpacc (KOOpAWHATHI, OTMETKH BPEMEHH) COJepkarcs B
cTpyKTypax ¢ Row-content (Hampumep, KOOpAHWHATHI CEHCMHUYECKOro McTouHuka) win RowM-content

(HarpuMep, KOOPAMHATHI THIPOGOHOB).
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Figure 5.1 I'padpudeckoe n3odpaxenne «hopM MpeCTaBICHUS» PE3YIbTATOB H3MEPESHHI

18



6 IlepemeHHBbIe-CTPYKTYPbI M YPOBHH UX (popManuzanuu

6.1 O030p CTPYKTYp

JlauHble (KaK MacCHB YKCEN) B COOTBETCTBHHU C MX COJICPKUMBIM M CIIOCOOOM M3MEPEHHUS, MOTYT
OBITH TIPENCTaBIEHBI B BUAE ISATH «(hOPM IPeACTaBIeHUN» («KOHTEHHEPOB» UL Pa3IHMUYHBIX THIIOB
comepxkumoro): Information content; Row-content; RowM-content; Matrix-content; MatrixM-content
(cm. @opmwvr npeocmasnenus Oannvix). VI3 OTMEUCHHBIX «KOHTEHHEPOB» (GOPMHUPYIOTCS Oosee
CIIOXKHBIE COCTABHbIE CTPYKTYPbI; TaKW€ CTPYKTYPHl BKJIIOYAIOT YETHIpE YPOBHS (opMalIn3anuu
(mocTeneHHOrO  yCIOKHEHUS TpaBuia  (HOPMUPOBAHUS CTPYKTYp). llepeMeHHBbIE, HCIOIb3yeMbIe
(bYHKLII/ISIMI/I u CKpUIITaMH, KaK BXOJHBIC IIapaMETpbl, TaAKXKC MOTYT OBITH YCTBIPCX ypOBHefI
(dbopmanm3anny; TakkKe MOXXHO TOBOPUTH 00 ypoBHe ¢opmajm3anuu (yHKUUH 00padOTKH JAHHBIX
(Figure 6.1).
(1) ITpousBosibHOE conep:kuMoe. IlepBblii  ypoBeHb (OpMalU3alMK  BKIOYACT JaHHBIC 0e3
HpGI[OHpCI[CJ'ICHHOfI «CMBICIIOBOM Harpy3km», KOTOPBIC MOXKXHO pacCMaTpuBaTb KaK BCKTOPBI,
CKaJIsIpbl, CTPOKHU U T.J1. Takue JaHHbIE UCTIONB3YIOTCS «YHMBEPCAIbHBIMI QYHKIMAMHU (HUYETO HE

«GHAIOUIMMI» 0 (PU3NUECKOH MPUBA3ZKE COJCP)KUMOT0 BXOIHBIX [IAPAMETPOB).

Information Variable’s content
(©  content Row-content RowM-content Matrix-content MatrixM-content
(1 “Universal” functions with input parameter as vector, matrix, etc

Functions for vector-structure

(2) Functions for structure
with predefined names of fields

with predefined names of fields

3) Functions with field names/prefixes/postfixes
3) . N
are transmitted to function input

4 Functions/scripts
with predefined variables:
SU, RS, ML,
GL, PR

Figure 6.1 Tumsl ¢pyHKIUH 11 pabOTHI C COCTABHBIMU CTPYKTYpaMH

(2.1) CTpykTypbl €O CTPOro-3ajaHHbIMM HMeHaMH moJieil. Bropoii ypoBeHs (dopmanuzarmm
UCTIONIB3YETCs, KaK MPaBWJIO, MPU YTCHUH JaHHBIX W3 (Qaiina; IS Hero XapakTepHO pa3MelleHHe
JAHHBIX B TIONSX TEPEMEHHOM CO «CTPOro-3afaHHBIMH HMEHaMm». [Ipm 3TOoM uMeHa monen
OTIPEZICTISIIOT «CMBICTIOBYIO HArpy3Ky JaHHBIX», KOTOpPBIE B 3THX MOJSAX coaep)karcs (KOOpIWHATHI,
Kypc, Temmeparypa U T.A.). OYHKUUH, KOTOPBIE HCIOJB3YIOT CTPYKTYPBI CO CTPOro-3aJaHHBIMHU
MMEHaMH KaK BXOJHBIC NApaMeTpbl, «3HAIOT» MUMEHA IOJIEH M «CMBICJIOBYIO Harpy3Ky» (pu3ndeckux
BEJIMYMH, COJACPKAILMXCSA B MOJISAX; (PYHKIMM BBIMOJHSIOT PAacdeThl C 3TUMH NOJSIMH, pa3Melnas

PE3YIbTAaThl paCYCTOB B APYIUX CTPYKTYypaxX CO «CTPOTrOo-3aJaHHBIMU HUMCHAMW)). HpI/I OTOM KaXXaas
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CTPYKTYypa, XapaKTepU3yeTcsi TOJbKO OJAHUM YPOBHEM I0JIei, B KOTOPBIX COIEPIKATCs «KOHTEHHEPHI

C JaHHBIMH» (HE JOMYCKAIOTCSI MOJS C HECKOJBKMMH YPOBHSMH BIOXKEHHOCTH). Hampumep, mms

MarHMUTOMETpa 3TO OyIyT CJCAYIOIIUE MOJIs: 3HAYCHWsI MOJYJS IOJHOTO BekTtopa, Signal strength,

nasyieHue (rryouHa), anmbTUTYa, BpeMsl H3MEPEHNSI MArHUTHOTO TIOJIS.

(2.2) BekTOp-CTPYKTYpa €O CTPOro-3aJaHHBIMH HMeHAMH moseii. Heckolbko cTpyKTyp (B KOTOpPBIX
pasMelleHbl JTaHHbIE OJWHAKOBBIX JAaTYMKOB), KOTOpPBHIE COJEpPKAT OJMHAKOBBIE TOJNS CO CTPOTro-
3aJJaHHBIMH UMEHaMH, MOTYT ObITh OOBEAMHEHBI B BEKTOP-CTPYKTYpY. IIpn 3TOM Kakaplil 3neMeHT
BEKTOpa COJACPKUT CTPYKTYPHl C OJMHAKOBBIMH HMMEHAMH IIOJIeH, B KOTOPBIX PACIIOJIOKEHBI
OJIMHAKOBBIE «KOHTEHHEPH» C (OPMOHN MpeAcTaBiIeHUs JaHHBIX. Hampumep, B BEKTOP-CTPYKTYPY
MOTYT OBITh 3arpyeHnl Heckombko Sgy-daitmoB (HCII-npodummuposanne). Kaxaprii smeMeHT
BEKTOPa-CTPYKTYPHI AOIYCKAET TOJIbKO OJUH YPOBEHb I0JIEH C JaHHBIMHU.

(3) Crpykrypsl ¢ npedpuxcamu U nocrpukcaMu B UMeHax moJieii. TpeTuii ypoBeHb (hopManu3aium
mo100eH BTOPOMY, HO BKJIFOUAET JIB€ OCOOCHHOCTH:

-- pyHKIIMHM 00pabOTKM MOTYT MCIIOJIB30BaTh MMEHA MOJIEH B KauecTBE BXOJHBIX apaMeTpoB,;

-- CYILECTBYEeT cHcTeMa Mpe(UKCOB M MOCT(UKCOB, KOTOpBIE NOOABIISIOTCS K CTPOT0-3aJaHHBIM
MMEHaM I10JIEH U TaKKe MOTYT UCII0JIb30BaThCSl KaK BXOJHBIE TapaMeTphl QyHKLUI.

CyLIecTBYIOT CHeUUalbHbIE NMpaBuia N00aBieHUS NPE(UKCOB M MOCTHUKCOB, KOTOPBIE MO3BOJISIOT

(bopMHUpOBaTh pasHbIC TOJI C OJWHAKOBON «CMBICIOBOW Harpyskoi». Hampumep, [GpsE, GpsN],

SIBJISIFOTCS. CTPOTO-33JaHHBIMH UMEHAMH TIOJIeH I TPAMOYTOJdBHBIX KoopauHat, torma: [TpGpsE,

TpGpsN] Oyaytr uMmeHa mojieil aas TOYKH OYKCHPOBKH 3abopTHOTrO obopymoBanus; [UsbIGpsE,

UsbIGpsN] — xoopawnatel Maska-otBeTunka USBL, 3akpermienHoro Ha OyKCHpOBOYHOM Kabele;

[SssGpsE, SssGpsN] — koopaunater I'JIBO, pacionoKeHHOTO B MSATH METPax 3a MasKOM-OTBETUHKOM.

Ctpyktypbl ¢ mpedukcamMu ¥ TOCTHUKCAMH B MMEHAX II0JICH, B OCHOBHOM HCIIOJIb3YIOTCS IPH

00paboTKke NaHHBIX (MEPBUYHOW W TMPEABAPUTENBHON); MCHONB3Ys JAaHHBI MEXaHU3M, OIepaTop-

00paboTUMK MOXKET CcO3[aTh HECKOJBKO TOJEH C «OJAMHAKOBOM CMBICIOBOM Harpyskon» W

WCTIOJIB30BaTh 3TH NOJIsI B GYHKIUAX Tpada o0paboTKH.

(4) OcHoBHBIE MepeMeHHbIe MPOeKTa. UeTBepThIil YpOBEHb (popMaIH3aIiy XapaKTepru3yeTcst HaTHIHeM
NEPEMEHHBIX ¢ (PUKCUPOBAHHBIMA UMEHaMU. K TaKiM IlepeMEHHBIM OTHOCSTCS:

--SU — crpykTypa €O CTpOro-3aJlaHHbBIMH MOJISIMH, conepxkamas HHGopMaluio 00 yCTaHOBKax
npoekra (Information content),

-- ML — BekTOp siueek ¢ «kapTorpadMuecKUMH CIOSIMI,

-- RS — BekTOp stueek ¢ PakTUUECKUM MaTEpUATIOM CHEMKH, TO €CTh C CHIPHIMH JAaHHBIMU JaTYUKOB
(omHa syeiika COOTBETCTBYET OJHOMY JIATYMKY HJIM allllapaTypHOMY KOMIUIEKCY; OOBIYHO sueiika
COZICPIKHT 3aIUCh JJIsl BCETO BPEMEHH ChEMKH),

-- PR — BekTOp siueek ¢ npoduisiMu cbeMkH (O1HA S4YeiKa COISPIKUT 3alHCH HECKOJIBKUX JaTYUKOB
WY allapaTypHBIX KOMIUICKCOB JUIsl OHOTO MPOQHIS ChbEMKH),

-- GL — BekTOp st4eek, MCHONB3YyEeMBIH JUIsl pa3MEIICHUs] Pe3ylbTaTOB OO0PaOOTKH TeO(PU3MUECKIX

JTAaHHBIX; PUYEM B KQXKIOH SUCHKE pa3MeNIaeTcs TaHHbIE OJJHOTO METO1a 00pabOTKH.
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ITpu pabote ¢ «OCHOBHBIMU IIEPEMEHHBIMH POEKTa», UCIIOIB3YIOTCS CIEAYIOIINE IpaBHIIa:

-- SU conepKuT CTpYKTYypY, ONHCHIBAIOLIYIO YCTAHOBKH MpoekTa (YypoBeHb hopmanuzanmu 2.1).

-- Kaxnas sueiika ML, RS, PR conmepxuT cBoii 00BEKT: M3MEPEHUsI OJHOTO JaTYUKa; W3MEPCHUS
JATYMKOB, HA OIHOM Npoduiie; KapTorpaguyeckuil 0OBEKT U T.J.; K&K 00BEKT PACIION0KEH B
MIEPEMEHHOM COOTBETCTBYIOIIEH CMBICTIOBOMY COJICPKAHUIO OOBEKTA.

-- Kaxxnast siuelika mepemeHHoit ML BkiIrouaeT oJuH OOBEKT ¢ KOHEYHBIM DPE3yJIbTaTOM OO0PabOTKH
JAHHBIX, SIBISIOMIMXCS «BHEIIHUMH JaHHBIMH» II0 OTHOIICHWIO K TPOEKTY (ypOBEHb
bopmanuzanuu 2).

-- Kaxxgast sueiika mnepemeHHO RS comepKUT cChIpble JaHHBIE 1O OJHOMY JaT4MKy WU
anmapaTypHOMy KoMILIekcy (ypoBeHb hopmanu3aium 2).

-- Kaxnast sgefika mepemeHHOW PR comepXnMT 3ammcH HECKOJIBKMX JAaTYMKOB (ammapaTypHbBIX
KOMILIEKCOB) 10 TPOGIITIO CheMKH (YpoBeHb (hopmanu3aruu 3). Takum 00pa3oM, ist mepeMeHHO
PR, MBI mMeeM paBa ypOBHS BIIOKCHHOCTH HMEH TIOJEH: MEpBBIE — WMS JaT4dKa WIH
anmapaTypHOro KOMIUIEKca (HampHMep, MarHUTOMETP); BTOPOH — «UMs IMOJCHUCTEMBI JaTIUKa»
(maBneHue, aNBPTUMETP, MAaTHUTHOE TIOJIE U T.1I.).

-- Kaxmas sueiika mnepemenHoir GL comepxkut «Pe3ymbratel oOfHOTO MeTOga OOPaOOTKH
reopu3N4ecKnX MTaHHBIX». Sdelika COIEPKUT HEKOTOPOE YHWCIO TIOJeH, NpUYeM YPOBEHBb
BJIO’KCHHOCTH TIOJIEH OIpeessieTcs MeToIoM 00paboTKN reo(pU3NIeCKUX JaHHBIX M OMHCHIBACTCS

B JJOKYMCHTAIIMU K COOTBETCTBYIOIIIEMY METOAY 00paOOTKH.

6.2 CTpYKTYpHI €O CTPOro-3aJaHHBIMHM HMEHAMH M0J1eil, NOCTGUKCHI M TPeUKChI

CrIpble pe3ynbTaThl M3MEHEHHUH JTaTYMKOB WJIM aNlapaTypHBIX KOMIUIEKCOB, HMIIOPTUPYEMBIE B
MatLab u3 ¢aiinos, pa3menialoTcs B CTPYKTypax CO CTPOro-3aJaHHBIMH MMEHAMH TIOJIEH, JUIS KXKI0TO
THIA JaHHBIX. FIMeHa 1osell, IpUHSThIE IS KOOPIMHAT W WHBIX JaHHBIX HaBHTAIlMH, TIOKa3aHel B Table
6.1. Ctporo-3afjaHHbple UMEHA TOJICH «U3BECTHBD» (QYHKIUSAM MMIOPTa JaHHBIX, CYUTAHHBIE CTPYKTYPHI
pa3MelnaroTcs B siueiikax nepemenHoit RS (wm PR).

Crporo-3afianHbple UMEHA TOJIei MOTYT ObITh W3MEHEHBI, IyTeM J100aBICHUS MOCTHUKCOB U

npeukcoB, mpu 00pabOTKE CHIPHIX MaHHBIX (GYHKIUSIMH OOpaOOTKM MaHHBIX (IIEPBUYHON WIH

MIPEIBAPUTEIHHON ).
Table 6.1 TIpumep cTporo-3aaHHbIX KMEH MOJIEH C TAHHBIMH HABUTAIHH
Nms onst Ornrcanre UMEH TOJICH TTepeMEHHOM
GpsLat Iupota (06sraH0 WGS84); DD.DDDDDD.
GpsLon Hourota (o6srvn0 WGS84); DDD.DDDDDD.

GpsAltSea Beicora Hajx ypoBaeM Mopst o GNSS.

GpsHgtGeoid | TIpepsrmenve Hax ypoBHeM Teonaa mo GNSS.

GpsHead WctunHbIH Kype o nokazanusm auddepenunansaoit GPS/rupokomnaca/ MRU.
GpsE IIpsimoyronbHas npoekuus, Boctok.
GpsN IIpsimoyronsHas nmpoexius, Cesep.
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Wwms monst OnucaHye UMEH MOoJIeH MepeMEeHHOU

GpsH BeicoTa, nomy4yeHHast IpH nepecyeTe KOOPAMHAT C SIUTMIICOM 1A Ha IUIUIICOU]
(ucmonp3yeTcs s OJJHO3HAYHOCTH O0pAaTHOTO TIepecyera).

GpsKp WneHtudukaTop TOUYKH; MOXKET ObITh HOMepoM m3Mepenusi, KIT min uHpiM.

GpsZ KoopauHaThl 0 BEPTHKAIBHON OCH Fe0Ie3MIECKOro gaTyMa (MOTyT IPHUMEHATHCS
NPH 33aHusI TO3UIMU TPYOOIIPOBOIOB, OYKCHPYEMBIX YCTPOMCTB H T.11.).

Altitude AnptuTyzaa (00BIYHO ompeeNnsieTcs NPy MOMOIIY allbTHMETpa Ha OYKCHpyeMOM
YCTpOWCTBE).

Depth 3ariryOnenue (0OBIYHO OmpeensieTcs JaTYMKOM JaBlIeHu Ha OyKCHPYyeMOM
YCTpOWCTBE).

Head Kypc Ha npssMOyTroiasHOU NPOEKUHUH.

WaterDepth | ['myOuHa Mops B TeKyIeH TOUKe (MOKET ObITh «M3MEPEHHOM /ISl TEKYILICHO MOMEHTA
WM TIPUBS3aHHOM Kk cucreme oTcuera MLS, LAT, Baltic, u t.1.).

XXXXRaw | Iocrduke amis chIpbIX JaHHBIX (0€3 MPUMEHEHUS CTIaKUBaHUs, YAAICHUS IIOMEX U
WHBIX Tpoteayp); 3aech XXXX — UMs1 KaKOT0-JIM0O TOJIst IEPEMEHHOH.

Mocrdukc “Raw”

Hnst coxpaHeHus: He 0OOpaOOTaHHBIX AAHHBIX IATYMKA HCIOJB3YETCS MEXaHH3M INPHCBOCHHUS
uMeHaM nojei moctdukca “Raw”. Ions ¢ mocrdukcom Raw, aBToMaTHdecku cO3MArOTCS (PYHKIHSIMUA
MepBUYHONW 00paboTku naHHBIX. Hampumep, ceipple manHble U3 moned mMeHamu GpSE u GpsN
(mpsMoyTOIBHBIE KOOPAWHATHI), OyayT coxpaHeHbl B momsix ¢ umeHamu GpSERaw m GpsNRaw, mepen
TeM, Kak 3HadeHus B mossix GPSE u GPSN moaseprHyTCs mponeaype «yAaaleHus ITOPMOBBIX BRIOPOCOB
U criaxuBaHuio». Ilpn NOBTOpHOM 3amycke MNpOLEeRyphl «yJaJeHHs INTOPMOBBIX BBIOPOCOB H
CTIIQXXHUBAHUS», U1 00paboTKu OyIyT NCIOB30BaHbI ChIpBIe JaHHbIe u3 moneit GPSERaw u GpsNRaw.

OO6bryHO moctdhuke “Raw” ucnoib3yeTcst TONBKO U «CBHIPBIX JAHHBIX»; JAaHHBIE NATYHKOB,
KOTOpbIE HMHTEPHOJIMPYIOTCS KO BPEMEHHM LEJIEBOTO-JaTdMKa, HE MOTYT COXPAaHUTb MOJNS C 3TUM
NOCTGUKCOM, B CHIy M3MEHEHHs pa3Mepa JIaHHBIX MPH WHTEPHOJSUH (TIPU STOM JaHHBIE B IMOJSX C
noctpurcoM Raw, 1Mo cMmbIcy, CTaHOBATCS «00paboTaHHBEIMIY). Vcionb3oBaHue nmoctdukca uist moyei
C «pe3ylibTaTaMy PacueToB» HE SBISETCS JIOTHYHBIM.

B o0miem cityuae, omMcaHHBI MEXaHU3M «IPHUCBOCHUS TOCT(PHUKCOBY» MOMKET HCIONb30BaThCS
JUTsl JI000W (DYHKIIMM: MCXOJHBIC JaHHbIE, Mepea o0pabOoTKOM (yHKIMEH COXpaHSIOTCS B IOJAX, C
Jo0aBlieHHEM K HWMEHHM CHEeNUAIbHOIO TMOCTQUKCA; MpH MOCIEAYIONHMX 3amyckax (yHKIUU
00pabaThIBalOTCSl «HCXOAHBIE» (OTHOCHTENBHO TEpBOrO 3amycka) naHsble. [loctduke “Raw” okazancs
XOPOIIUM PpEIIeHHEM JIISl «CHIPBIX JIAHHBIX», TIOCKOJBKY BCE CHIpbIE JIAHHBIC MPOXOJSAT IMPOLEHYPHI
MIEPBUYHON 00pabOTKH, CBSI3aHHBIC C yJaIECHHEM BBIOPOCOB, CTIIa)KMBAHUEM M T.JI., @ TAKXKe HE UMEETCsI

JAHHBIX «IIPEAIICCTBYIOMIUX» ChIPBIM.

IIpeduxcel cTporo-3agaHHbIX HMEH I0JIei

Ecnmn panHBIe, KOTOpBIE HEOOXOIWMO pPa3MECTHTh B TIONSAX OJHOW IEPEeMEHHOW, paHee
pa3MemieHsl B TOMSAX C OJWHAKOBBIMH CTPOTO-33/JIaHHBIMM HMMEHaMHU (TIpM OTOM JaHHBIE HECYT
OIMHAKOBYIO CMBICIIOBYIO HArpy3Ky), TO OHHM MOTYT pa3MeIaTbCsi B IMOJISIX C HCIOJb30BaHUEM

«rpedukca 17151 UMEHU HOJISD».
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Hanpumep, mycTh KOOpIUHATHI TOYKH OYKCHPOBKH 000pynoBaHUs (NP 3arpy3Ke JaHHBIX
pacmosiaraiotcsl B moyisix co crporo-3anaHaeivu umeHamMu GpsE, GpsN u GpsH) unTepnonupyroTcst Ko
BpEMEHH M3MEPEHHUsST MAarHUTHOTO TIONSA M KONHMPYIOTCS B TEPEMEHHYIO COJACPIKAIIYI0 3alrch
MarHUTOMETpa; TOT/a, P KOMUPOBAHUU K MMEHHM Toyiell MoxeT ObITh H00aBieH npeduxc TP (TpGpsE,
TpGpsN u TpGpsH). TTo ananoruu, 1 KOOPIUHAT OYKCHPYEMOTO Tella, MPH KOMMUPOBAHUKM MOXKET OBITH
ucnonb3oBan npepuxc Tb (ThGpsE, TbGpsN u ThGpsH); anst koopAWHAT HECKOJIBKHX JATYHMKOB
MarHUTHOTO TOJIA (pa3MElIeHHBIX Ha OYKCHPYEMOM YCTPOWMCTBE) MOKET OBITh UCTIONB30BaH Npedukc TS
(TsGpsE, TsGpsN u TsGpsH). Takoii Mexanu3M go0aBieHus MPeHUKCOB, TO3BOJACT BKIIOUNTH B OIS
MEPEMEHHO OAHOr0 JaTYWKa MHOXKECTBO MOJEW C OJMHAKOBOM CMBICIOBOM Harpy3koil (a Takke,
UCXOJIHO, C OJMHAKOBBIMM HMeHamu moneii). [Ipu moGamieHnn npe@UKCOB MMEHA TOJICH COXPaHSIOT

CTpOro-3alanHyto 4aCTb.

6.3 BekTop-cTpyKTYpa

JlaHHBIE ¢ HEKOTOPOTO TATYHKA, 3arpy>KeHHBIC 3 HECKOJIIBKUX (aiilIoB B HECKOJIBKO CTPYKTYP CO
CTPOTO-33/IaHHBIMU ~ MTOJSIMH, MOTYT OBITh NPEACTABICHBl KaK BEKTOpP-CTpyKTypa. Ilpm sTOM
HKCIIOPTHPOBAHHBIE JaHHbBIEC M3 KXI0TO (haiiyia, pa3MenatoTcst B OHOM 3JIEMEHTE BEKTOPa-CTPYKTYPBHI.

Hampumep, mist BekTopa-cTpyKTyphl A, OyeM UMETh CIEIYIOIINA BUT 3aITUCH TTOJISH:

-- A(1..n).GpsLat;
-- A(1..n).GpsLon;
-- A(1..n).GpsAltSea.

BekTop-cTpyKkTypa OOBIMHO MPUMEHSETCS MPU 3arpy3Ke HECKOJbKHX (DailyioB ¢ OIHOTHITHBIMU
JAHHBIMH (KOTOPBIE Pa3MEIIAOTCS B TIOJISAX C OJMHAKOBBIMH MMEHAMM); TAKXKE JJIsl BEKTOPA-CTPYKTYPhI
00BIYHO HAmMCaHbl QYHKIMU IKCIIOPTA JaHHBIX. Hampumep, Mbl MOXKEM 3arpy3uTh HECKOJBbKO (haiijioB
P1/90 B BEKTOpP-CTPYKTYpPY, @ TMOCJIE 3TOT0, IKCIIOPTHPOBATH TPEK C KOOPAMHATAMH TOYKH HU3MEPEHWS,
JUTS Kaykaoro daiina, B ckpunt AutoCad.

Jpyroii mpuMep: Mbl MOXKEM 3arpy3uTh HECKOJIBKO SQY-(hailyioB B BEKTOP-CTPYKTYpy. Kaxkpiii
Sgy-gaiin  umnoptupyercs B MatLab B Tpu mnepemennbie SgyHead (OuHapHBI, TEKCTOBBIA U
pacIIMpeHHbId TEKCTOBBINA 3arosioBku), Head (3aromosku Tpacc) and Data (marpuiia ¢ AaHHBIMH 110
tpaccam). [Ipu aToM OyayT chopMUpPOBaHBI 1Ba BEKTOPA-CTPYKTYPHI U OMH BEKTOP SUCEK:

-- SgyHead(1..n);
-- Head(1..n);
-- Data{1..n}.

SgyHead(m) u Head(m) sBistoTCst 3J€MEHTAaMHM BEKTOPA-CTPYKTYpPBI CO CTPOT0-3aJlaHHBIMHU
nosivmu. Data{m} sBisiercst aneMeHTOM BEKTOpa s4eeK; SYeHKH COAEpKAT CeHCMOrpaMMmy C JaHHBIMU
U KaXIOoW celicMHUYecKod Tpacchl WM uMmsl tmp-¢aitna ¢ coxpaHeHHOM ceiicMorpamMmoin (cMoTpu
omucanue GyHKuui gSgy).

daiisiel, 3arpy’KaeMbie B BEKTOP-CTPYKTYPY, MOTYT ObITh HE CBSI3aHBI C OTACIBHBIMH MTPOPHISIMU

reopusnueckoii cremMku (B omiImuuMe OT BekTopa sueek PR). Hampumep, ecnu Mbl  BBIIONHAEM
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HenpepriBHYI0 cbeMKy HCII (mpu 3TOM 3amuch He OCTaHABIMBAETCSI HU HA Pa3BOPOTaX MEXIY JIUHUAMU
CbEMKH, HM Ha Tepexojax BHYTPH IUIOLIAIKH), TO MBI MOXKEM 3arpy3uTb Bce SQY-(pailibl CheMKH
(oObIYHO TpOrpaMMHOE OOecTedeHue, Tpu MpeBbllIeHnd 00beMa (aiina ¢ 3anuchiBAEMbIMU JaHHBIMU,
HauMHAeT 3alKch B HOBBIM (paiim) B BeKTOp-cTpyKTypy. [anee, Hampumep, U3 BEKTOpa-CTPYKTYpPHI IO
BPEMEHH CBHEMKH MOXHO OyIeT «BbIpe3aTb» JaHHbIC I KaXIOro NpoQuis ChEMKH W JaHHBIC,
3alMcaHHbIe Ha Pa3BOPOTAX M MEpexoaax.

[lo «mocTymy K AaHHBIM» BEKTOP-CTPYKTypa SIBISIETCS XOPOIIMM pEUIEHHEM MAJs 3arpy3Ku

JaHHBIX Ha 3Tane «[lepBuuHoii 00pabOTKM» (3arpy3ka B sueiiky nepeMeHHo# RS).

6.4 OcHoBHbIE IepeMeHHbIe ¢ 32JaHHBIMUA HMEHAMH

HaHHble «IpoekTa 00paOOTKM TIeo(U3NUECKUX MAaHHBIX» Pa3MEINAIOTCS B  CIEXYIOLINX

NEPEMEHHBIX € 33JaHHBIMH UMEHAMHU:

SU — cTpyKkTypa ¢ OCHOBHBIMH HACTPOMKAMHU MPOEKTA,;

ML — BekTOp sfUeeK ¢ «KapTorpaduIecCKuMH CIOSIMID (CTOPOHHUE «CTATUYECKHE» JaHHBIE, KOTOPhIE HE
mpeanonaraeTcsi 00pabaThIBaTh); HAMpPUMEp: KOOPIWHATHI OOBEKTOB HH(MPACTPYKTYpHl Ha
IUIOIA/IKE PaboT, MOJIOKEHHE OEperoBoil JTUHHMH, KOOPAMHATHl YCTHEB CKBAXKHH, KOOPIMHATHI
TpYOOIIPOBOIOB U Kabeneil, JaHHbIe OaTUMETPHH I Pa3HBIX JIET ChEMKH;

RS — BekTop siueeKk ¢ CHIPHIMU JAHHBIMHM AATYMKOB (JaHHBIE OJHOTO JAaTYMKa WM anmapaTypHOro
KOMIIJIEKCA B KaXKJIOH sUCHKe);

PR — BekTop siueek ¢ JaHHBIMU JATYUKOB «I10 TPO(UIIO CHEMKH» (COACPKUT HECKONBKO JaTYMKOB JUIS
oHOTO NPOGWUIIsI; B MPOIECCe MPEIABAPUTEILHON 00paO0OTKU JaHHBIC PA3HBIX JATYUKOB OYIyT
WHTEPIIOJIMPOBATHCS KO BPEMEHH N3MEPEHHI «IIEJIEBBIM JIaTYNKOMY Ha KaXKJI0M Npoduie);

GL — BekTop sueek ¢ «pesylnbTaraMu 00paboTku reodusnveckoit cbeMkm» (naHubie B GL momydarorcs
Kak pe3ysbTaT o0pabOTKM JaHHBIX M3 nepeMeHHoit PR); mpumepsl: pe3ynbTaThl MUKHPOBAHHUS
npoduneit HCII (celicMuueckrie TOPU3OHTHI); PE3yJbTaThl MUKUPOBAHUS MAarHUTHBIX aHOMAJHH,
OIICHKH TIOJIOKEHHS MArHUTHBIX MAcC U MX BEJTMYUH.

B ocnoenoMm, nepemennsie SU, PR, RS, ML u GL, He ucronb3ytoTcst Kak mapameTpbl QpyHKIHNA

JUISL ONTHUMHU3ALMK HCIOJB30BaHUs MamsaTH (pU KpaifHeidl HeoOXOAMMOCTH, MOXKHO OINpPEACIUTh ITH

HEepPEMEHHbIE KaK «rJ100alibHbIE», HO MIMPOKO HPHMEHSTh IaHHBIA MOAXOJ HE pPEKOMeHayercs). B

(GyHKUIMHM, B KadecTBE MapaMeTpPOB, MEpeAaeTcs TOJBKO COAEP)KMMOE OJHOM SUEHKH KaXIoW W3

NEPEMEHHBIX; IPU 3TOM 4YacTH rpada oOpaOOTKM KeIaTeNbHO BBIHOCHTH B (D)YHKIMH BBIIOJHAA PSA

ycinoBuil (cM. Komanowt-pynkyuu ons ckpunma).

6.4.1 SU (cTpykTypa ¢ HacTpOiiKaMH NMPOEKTA)

HepeMeHHaﬂ C <<HaCTpOﬁKaMH IMMPOCKTa» COLACPIKUT I/IH(I)OpMaLII/I}O C 06H_II/IMI/I HaCTpOﬁKaMH JJIA
BCCTO IMPOCKTAa U HaCTpOﬁKaMH O6H_I€FO XapakTepa, IPUMCHACMbIMU K KaXKIOMY HpO(l)I/IJ'IIO CbCMKHU. J_IJ'ISI

3aJlaHusl 3HaUeHHWW Tojel mepemeHHoW SU, 3TH 3HaYeHUs MPONMCHIBAIOTCS HEMOCPEICTBEHHO B KOJIE
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CKpHITa; rpaduueckue MEHIO Wi iNi-paiiibl A7t 3TOH 1eNU He MCIIOIB3YIOTCS, MOCKOJIBKY YCIOXKHSIOT

KOJI ¥ YMEHBIIAIOT HATTISAHOCTD 3a1aHUs MOJIeH TepeMEeHHOH.

HanHble, pa3MelieHHble B mepeMeHHOH SU, mcnonb3yroTcst nByms myTsmu. «He-uzmensiembie
YCTaHOBKH IIPOEKTa» XPaHATCS B CaMOM MepeMeHHOH; CKpUNT 00paboTKH, AJISl MX YTEHHsI, oOpaiaercs K
TIOJISIM TIEPEMEHHOM. Y CTaHOBKH, KOTOPBIE MOTYT MEHSTHCS OT Npoduiist K npoduitto, KonupyroTes u3z SU
B 1oJie «ycranoBok npo¢usi» PR{n}.LLog.

I[Ipumepsl noJeii ¢ «<He-U3MeHsIeMbIMH YCTAHOBKAMH NpoeKTa» B SU:
SU.Ro00tDir='d:\2019\009_Grad'; % kopHeBasi 1erka npoekra;

SU.LLog=1; % Homep sueiiku RS, rae xpanutcs L0g-daiin u nmMeHaMu JHHUHN, BpeMEHEM Hayala U
KOHIIA ChEMKH JIMHUY ¥ WHBIMH MTapaMeTPaMHu,

SU.LPIlan=1; % Howmep stueiiku ML, B koTopoii xpanutcs [1nan THHUI ChEMKH;

SU.Bott=2; % Howmep stuciiku ML, B koTopoii xpaautces Llndposas Mmoaens penbeda MOPCKOTO THA;

SU.NavS=struct('EllipParam’,[6378137 sqrt(2.* 1/298.257-(1/298.257).72)],'EllipTransParam’',[6.102269
-10.161 -5.186 -0.050 0.0701 0.0583 2.0293e-

6], EllipForvTransFunc','gNavGeoc2Geoc1032', 'EllipRevTransFunc',
'gNavGeoc2Geoc1032inv', TargCode',2); % Jlatym, B KOTOpOM paboTarT HABUTAIMOHHEIE
CHCTEMBI IIPH BHITIOJTHEHHU CHEMKH,

SU.NavP=struct('EllipParam’,[6378137 sqrt(2.* 1/298.257-(1/298.257).72)],'ProjParam’,[0 121 0.9999
250000 0],'ProjForvFunc', 'gNavGeog2Projutm','ProjRevFunc','gNavProjutm2Geog’,
‘TargCode',6); % natym (mpsiMOyroyibHasi IPOEKIIKS) B KOTOPOH MPOU3BOIUTCS 00paboTKa
HaBUTAIWH;

SU.CompTimeLocShift=8*3600; % cyur MmecTHOr0 BpeMeH! OTHOCUTEILHO MUPOBOTO B CEKYHJIAX;

SU.MagNorm=[44000 -3.60 35.50]; % noxansro-nopmansroe marautaoe moje [T(nT) D(deg) 1(deg)];

SU.SgyFormatForced=1; % npunyanTenbHbiii hopMaT dkcropta st Sgy-haitios (hopMat Tpacc); eciu
nmapameTp MycTou, To (haliIbl 3aMUCHIBAIOTCS B TOM ke hopMarte, B KOTOPOM ObUTH CIYUTAHBL;

SU.SgyReelPos=1:4; % Homepa CHMBOJIOB ¢ «IpeGHUKCOM POGUIIS ChEMKH» B UMEHHU MTPOQUIIS ChEMKH;

SU.Job=25; % Naentudukarop mpoekra, npenocrapisemblii 3akazauxkom (JIN).

Ipumeps! noneii SU, 3HaYeHHS KOTOPBIX MOTYT H3MEHATHCS OT Mpouias K npoduiro

(pacyer reomerpuu npu cbemke CBP):

SU.WaterVelocity=1470; % cxopocTh 3ByKa B BOJIE C M/C;

SU.NameP190GunHead="P190 GunHeader.txt’;

SU.NameP190Cmp1Head="P190_CmplHeader.txt;

SU.NameSgyTxt="Sgy_TextHeader.txt’;

SU.Splinterval=6.25; % unreprasn orctpena npoduris;

SU.GunTpNod=[]; % mo3uiusi TOYKH OYKCHPOBKH CEHCMHYECKHX HCTOYHUKOB, OTHOCHTEIHHO
MeTaleHTpa Cy/IHa,

SU.GunDist=54; % mmmHa OGyKCHPOBOYHOTO Kabeast CEeHCMOMCTOYHHUKOB OT TOYKH OYKCHPOBKH, JI0

«aKyCTHYECKOI'O LIEHTpPa»,
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SU.StTpNod=[]; % Touxa O6yKCHpOBKH CEHCMUYIECKOM KOCHI, OTHOCUTEIHHO METAIIEHTPA CY/IHA;

SU.StBuoyDist=1418.4; SU.StBuoyNum=numel(SU.StBuoyDist); % jnmna celicMu4eckoil KOChl OT
TOYKH OyKCHPOBKH /10 KOHIIEBOTO Oysl // KoIMuecTBO OyeB Ha Koce,

SU.StBirdDist=[62.2 162.2 262.2 362.2 462.2 562.2 662.2 762.2 862.2 962.2 1062.2 1162.2 1262.2];
SU.StBirdNum=numel(SU.StBirdDist); % paccrosiuue oT TOYKM OYKCHPOBKH  JI0
KOHTPOJIEPOB TIIyOWHBI («HTHI») pPAacCYMTAHHOE BAOJb IJIUHBI CEHCMUYECKOW KOCHI //
KOJIMYECTBO KOHTPOJLUIEPOB INTyOMHBI HA KOCE;

SU.StChDist=(0:192-1).*6.25+64.3;SU.StChNum=numel(SU.StChDist); % paccrosiHue oT TOYKH
OyKCHPOBKM 10 IIGHTPOB TpYII CEHCMHUYECKMX TPUEMHUKOB Ha Koce // HoMep
CeMCMHUYECKUX KAaHAJIOB Ha KOCE;

SU.StAuxIdenitifactionCode=[9 3 3 3]; SU.StAuxNum=numel(SU.StAuxldenitifactionCode); %baiiTer
29-30 3aromnoBka Sgy, conep:xamntue TraceldenitifactionCode mjist JOOIHUTEIBHBIX KAHAIOB
CEICMOCTaHIINH; KOJMYECTBO JIOMOTHUTEIEHBIX KaHAJIOB;

SU.StAIINum=SU.StChNum+SU.StAuxNum; % o01m1iee Koau4ecTBO KaHAJIOB Ha CEMCMUYECKON KOCE;

SU.StAllGain=[zeros(size(SU.StChDist))+8 16 16 16 16]; % ycunenne st celiCMUYECKIX KAHAIOB.

Bz Variables - 5U

Field = Walue hdin bz Class
aoe| RootDir 'dNUHR_GeoEely' char
| LPlan 1 1 1 double

Maws T struct struct

MawP T struct struct
1 CompTimelocShift 39600 39600 39600 double
am SgyFormatForced 1 1 1 double
11 SgyReelPas [1234] 1 4 double
] lob 25 25 25 double
] Wate el ocity 1470 1470 1470 double
e MameP190GunHead 'P190_GunHeader. b’ char
nd MarneP130Cmp1Head P190_CrnplHeader.tt’ char
svc| Marne SqyTut "Sgy_TextHeader. ! char
- Spinterval £.2500 £.2500 £6.2500 double
-H GunTpMad ] double
- GunDist 54 54 54 double
- stTpMad {1 double
- StBuoyDist 1.4184e+03 1.4184e+03 1.4184e+03  double
- StBuoyMum 1 1 1 double
] StBirdDist 113 doubls £2.2000 1.262¢e+03  double
] StBirdMum 13 13 13 double

StChDist 1192 doubis 64.3000 1.2581e+03  double
- StChMum 192 192 192 double
H sthuxddenitifactionCode [93133] 3 a dauble
- StawMurm 4 4 4 double
] StalMurm 196 196 196 double
-H stallGain 15196 double 8 16 double

Figure 6.2 Ilpumep 3HaueHuit noneit nepemenHoit SU (pacuer reomerpun uisi chemku CBP)
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6.4.2 ML («kapTorpaduyeckue 1aHHbBIE»)

[Tepemennas ML sBiISETCS BEKTOPOM SUEEK; B KAXKIOW SUCHKE TIEPEMEHHON pa3MeInaeTcss OQuH
00BEeKT YpoBHS (GopManmuzanud 2, ¢ «KapTorpaQuyecKMMH JaHHBIMIY». Takol OOBEKT COJCPKHUT
BHEIIHWE JAHHBIE 110 OTHOLICHWIO K TEKYIIEMy MpPOEKTy (JaHHbIE, KOTOPHIE «OKOHYATEIHHO
00paboTaHb U I KOTOPBIX HE MPEIIOIaracTcs TOIOTHUTEIFHOW 00paOOTKY MITH U3MEHEHHSI B paMKax
npoekTa). [lpumepsl: KOOpAMHATBI OOBEKTOB WH(PPACTPYKTYPHI, KOOPAWHATHI OEperoBod JIMHUH,
MOJIOKCHUE YCThEB CKBAXKHH, KOOPIWMHATHI M WHBIE XapaKTEPUCTHKH TPYOONpPOBOAOB MM KabejeH,
JlaHHBIE OaTUMETpUU (KOHEYHass 00paboTKa).

B Hacrosimuii MOMEHT BO3MOKHO HCIIONB30BaHUE CIEAYIOMIUX OOBEKTOB, Pa3MEIIaeMbIX B
siueiikax ML:

-- BEKTOpHBIC 00BEKTHI (Takue Kak cTpykrypa PolyLine) — mian nuHUiT ChbeMKH, TOJI0KEHHE 00BEKTOB U
WHBIC MapKephl Ha TUIOMIAAKE padoT;

-- I300pakeHUsl ¢ KapTorpaduuecKoll MpUBS3KOH (M300paskeHHe OaTHMMETPUUECKOW CHEMKH, MO3aHMKa
['JIBO, n3zobpaxenue Backscatter);

-- IaHHbIC HA paBHOMEpHO# cerke (Qrids), Hampumep — IaHHbIE OATUMETPHU HCIOJB3yEeMbIC IS
NPUBEJCHUS CEHCMIYECKOTO THA K €TUHOMY YPOBHIO.

Yame Bcero «kapTorpaduueckue JaHHbBIE) UCTIONB3YIOTCS ISl OTPUCOBKH WM JUI SKcriopTa. Ha
(Figure 6.3) mokasaHsl mojsi 00BEKTa, COACPIKAIIECTO IUIAH JHHUA CheMKH (y3JIbl TOJU-THHUMA, THIA
PolyLine, ¢ xoopauHaTtaMu JIMHUH ChEMKH, pa3MmenieHbl B mose LP). Jlns maHHOro oObekTa 3adaHbl
GyHKIMH OTpHCOBKM B Tpaduueckom okHe MatLab u skcrmopra B ckpunt AutoCad. Opnaxo,
«KaprorpaduyecKue JaHHBIE» MOTYT UCIIOIb30BATHCS M ISl BBIYUCIICHUIT; HAIIPUMEp, TaKUe JaHHBIE KaKk
KOOPIMHATHI-3arTyOJIeHHEe-THaMeTp TPyOOIpoBOia, MOTYT OBITH HCIIOJIB30BAHBI JJISI MOJCITHPOBAHUS
runiepOonsl Ha paspese HCII mpu mepecedenun TpyOompoBona mpoduieM reou3ndeckoil cheMKu
(monpazymeBaetcst poUITb CHEMKH, BBITIOJHSAEMBIH B paMkax 00padaTbiBaeMOro MPOCKTa).

3amanne oOBEKTOB ISl sideek mepeMeHHodM ML, u ux 3arpy3ka, BBIOTHSETCS B KOJAE CKPUITA
00paboTky (Tak ke Kak u i nepemernoi SU).

Ipumep 3aganus noseii nepemennoii ML, nist 3arpy3ku niana JUHUIA CbeMKH:
ML{SU.LPlan}.fRec="LinePlan20190916.txt"; % wuwms daiiia ¢ mianom JMHUN CheMKH, PACTIONOKEHHOTO

B KOPHEBOM IAIKE IIPOEKTA;

ML{SU.LPlan}.fRecFormat="LinePlan’; % dbopmat o0bekTa, pazmeriesHoro B sueiike ML;
ML{SU.LPlan}.NDraw=2; % nopsiiox otpricoBku (NaN eciii 00beKT He npe/iHa3HaueH /Uil OTPHCOBKHM).

IIpumep 3ananus noseii nepemennoii ML, nist 3arpy3ku JaHHBIX 0aTUMETPHM:
ML{SU.Bott}.fRec="3961_EGS#2.pts'; % wms ¢aiina ¢ gaHHBIMH OATHMETPHUH, PACTIOJIOKEHHOTO B

TIaIKe MPOeKTa;

ML{SU.Bott}.fRecFormat="Xyz2Triang'"; % dopmar 00bekTa, pasMerieHHoro B sueiike ML;
ML{SU.Bott}.NDraw=NaN; % mnopsgox otpucosku (NaN ecnu o0bekT He mpegHa3HAYCH [UIs

OTPHCOBKH).
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P& Yariables - ML{T, 1}

[ ML [ ML, 1) |
hAL{1, 1}

Field Walue i [ v Class
fRec 'LPlar_2DHR.t char
fRecFormat '‘LinePlan’ char
HH M Draw 2 2 2 double
Tdd struct struct

Figure 6.3 ITpumep moneit sueiixkn ML{1} (ruran nuHmMiA ChbeMKH)

6.5 RS (pakTHueckue pe3yabTaThl H3MEPEHMI)

[lepemennast RS siBnsieTcsi BEKTOPOM sT4€EK, KOTOPBI COJEPKHUT «ChIpbIE AaHHBIEY» C JATYHKOB
(maHHBIE, 3amUCcaHHBIE C JaTYAKOB Oe3 Kakoi-mubo o0paboTku). B kaxmoll sdelike HaxOIUTCS
uHpOpMaIs HeoOXOANMas IS 3arpy3Kd (MMITOpTa) 3HAYeHWH w3 (haiina, pe3ynbTaThl HMIIOPTa, WHAS
uHpopMaIs HeoOXoaumast Iyt 00pabOTKKM TokazaHwidi gaTtdrka. COOTBETCTBEHHO, ISl KaXKAOTO THIIA
JaTYMKOB HEOOXOAUMO 3aJjaHue CBOETO COOCTBEHHOI'O HAabopa I1oJieil; MMeHa ToJIel, UCIIoIb3yeMble ITPU
3arpy3Ke «ChIPbIX JaHHBIX» JaTYHKOB SBISIOTCS CTPOT0O-3aJaHHBIMU (YPOBEHB (hOpMaIn3aLuu 2).

3amaHue NAaTYUMKOB IJIS sdeeK mepeMeHHoW RS, m mx 3arpyska, BBINONHSETCS B KOAE CKpUITA
00paboTku (Tak e Kak u i nepemennsix SU u ML).

Ilpumep 3aganus mnoJeili mnepemeHHoid RS, ana 3arpy3km «KypHaaa omepaTopay,
3aMOJHEHHOT 0 JUISi MATHUTOMETPHYECKOI CheMKH (CChLIIIKA Ha sKypHaJ coaeps:kutes B SU.LLog=1):
RS{SU.LLog}.fRec='Log_mag.txt; % daiin ¢ xypHamoM oreparopa, pPacloJOKEHHLI B KOPHEBOI

narke NpoeKTa,
RS{SU.LLog}.fRecFormat="gLLog"; % dbopmar nardnka;
RS{SU.LLog}.fgLogDelim=[]; % nenpumvennmo.

Ipumep 3ananusi moJieli mepemMeHHoil RS, niasi 3arpy3sku «KoopaAMHAT OYKCHPYeMOro
00beKTay (3arpy:xaercs B ssUeiiky HoMep JABa):

RS{2}.fRec='000_TB\; % wums manku, KoTtopas COICPKHUT (ailiibl ¢ KOOpIHHATAMH OYKCHPYEMOTO
o0BeKTa (pacronokeHa B KOPHEBOM Manke MpoeKTa);

RS{2}.fRecFormat='gLogGPGGA'; % dopmat natunka;

RS{2}.fgLogDelim=['~" ']; % pasgenutenu s BpEeMEHH KOMIIBIOTEPA, HCIOJIb3yeMbIC TP 3aIHUCH
MOTOKA JAHHBIX IIPH IOMOIIN YTHUIUTHI §LOQ;

RS{2}.Period=1; % nepuon npuxoa coodmienunii ¢ nozuitueit (NaN, ecnu He mpUMEHUMO).

IIpumep 3aganus moseii nepemenHoii RS, nasi 3arpy3km «IaHHBIX TIpajJMeHTOMeTpa
SeaSpy2» (3arpy:kaeTcs B siueiiky HOMep ceMb):

RS{7}.fRec="000_Mag3\'; % wums mnamnku, KoTopas COACPNKUT (aiyibl ¢ JAHHBIMH TPAJUECHTOMETPA

(pacmonoxeHa B KOPHEBOU MAIKe MPOEKTA);
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RS{7}.fRecFormat='gLogSeaSpyGrad'; % ¢opmar garamka (mpuMepsl  (GOpPMATOB  APYTHX
MarHuToOMeTpoB/rpagueHromerpoB. MaglLogG88Magy, MaglLogG88Grad, glLogSeaSpyMagy,
gLogSeaSpyGrad);

RS{7}.fgLogDelim=['~" "]; % pazpenurtenu s BpeMeHH KOMIIBIOTEPA, WMCIIOIL3YEMbIC TIPU 3aINCH
MOTOKA JIAHHBIX MTPH TTOMOIIIH YTHIUTHI gLOg;

RS{7}.Period=0.5; % nepuoa n3amepeHuii, BHIOIHIEMBIX TPAJUEHTOMETPOM;

RS{7}.ID=[999 999 999;999 nan 999]; % cepuiiHbic HOMEpPa MATHUTHBIX JATYHUKOB, AILTHMETPOB,
naTyukoB  Tyomnsl  [magnetic_sensorl SN,  altimeterl SN,  depth_sensorl SN; ...
magnetic_sensorN_SN, altimeterN_SN, depth_sensorN_SN]; ucmonbs3oBaHue cepuitHbIX HOMEPOB
npecienyer aBe menu: (1) maeHTHPUKANAA HCTOIL3YEeMOro 000pYyIOBaHUS; (2) OmpeneIcHHE
JIATYNKOB, KOTOPBIC YCTAHOBIICHBI B TEKYIeH KOHGHUrypauu 000pymoBanus (Nan — 03HaYaeT, 4To
JATYNK HE YCTAHOBIICH);

RS{7}.Coef=[1 0 1 0;1 0 1 0]; % nuneiinsie koshGuuueHTsl (CABUT MIKAILI U YCHJIEHUE) IS TIEPEBOIA
enunui] ALIIT B 3HaUEHUS ABTUTYBI U TIIYOWHBI, /IS KAXKJOTO adbTUMETpa U JaTUUKa TTyOUHBI
[AltimeterlScale AlttimeterlBias Depth_sensorlScale Depth_sensorlBias; ....; AltimeterNScale
AltimeterNBias Depth_sensorNScale Depth_sensorNBias].

6.5.1 PR (3amucu JaTYHKOB MO MPOPHII0 CHEMKH)

Iepemennas RS sBiuseTcss BEKTOPOM SYEEK, KaxJas sUYCHKa COJCPXKHUT 3allMCH JIATYHMKOB,
0o0pe3aHHbIe M0 BPEMEHH ChEMKH OTICIBLHOrO Mpoduiis cheMKH. Kpome Toro, siueiika colepHT 3amuch
«IENeBOro reo(U3NYEecKOro JaTdyhKka», KO BPEMEHU KOTOpPOTO, TPU MpPEABAPUTEIBHON 00paboTke,
WHTEPIOJIMPYIOTCS 3HAYCHHS BCEX WHBIX JATUUKOB. [IpuMep mosielt syelku, BKITIOYAIOMIECH HECKOJBKO
JATYNKOB, TTokasaH Ha (Figure 6.4).

Jlnsg KaxaoW sYeHKH Mbl MMEEM JBa YPOBHS BIIOKEHHOCTH TOJICH: HA MEPBOM YpPOBHE
pacroyiararoTcss UMeHa JaTYMKOB WM amMapaTypHbIX KOMIUIEKCOB (HANpHMEp «MAarHUTOMETP»), a Ha
BTOPOM — 3alMCH HM3MEPECHUI ¢ JaT4Mka M MOJCHCTEM Jardyuvka (JUisi MarHutomMerpa — TIyOHHa,
ANbTUTY/1a, MATHUTHOE TOJIE U T.JT.).

Kaxxmas stueiika comepskut moie “LL0Qg” ¢ obmeit urdopmarnmeii o nmpodune cremku (Figure
6.5). Tannast nadopManns BKIIOYAET 1Ba BUIA JaHHBIX:

(1) mons ¢ madopmarmeii 0 camom mpoduiie cheMkH (TToTydaeMoit, Hapumep, u3 JKypHaia omeparopa):
-- LLog.LName — ums npocuns,
-- LHead — manpaBienne mpox0ox/IeHHs 3aIUTAHNPOBAHHOMN JTHHUHN TIPODHUIIA,
-- CompDay, CompTime — oTMETKH BpeMEHH TI0 YacaM KOMITBIOTepa JUIsk Hadajia M KOHIa TPOdMIIs

(00BIUHO HCTIONB3YeTCs ¢ yTHnuTol gl.og),

-- GpsDay, GpsTime — ormerkn BpemMenn mo wacamM GNSS mus Hauama u KOHI@ TPOQHIIS

(ucrosb3yeTcs ISl 3aKceil 1aTYMKOB, BKIroyaronmx Bpems GNSS),
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(2) mons1, ckommpoBaHHBIC W3 TMepeMeHHOW SU Kak «W3MEHsSeMble XapaKTePHCTHKH Ui TPOdHUIIsL

CBbCMKID).

ra variables - PR{1, 11

| FR | PR{1, 1} [
FR{1, 1}

Field = Walue Fin Pz Class
LLog 1x1 struct struct
Proclog Twds char char
Bathy 17 stract struct
HTp 17 stract struct
StBuoy 11 stract struct
StMaw T struct struct
StDpt 1x1 struct struct
StTens Tl struct struct
GunTp 17 stract struct
iGunlog 11 stract struct
BirdLog 11 struct struct
SgyHead 1x1 struct struct
Head Tl struct struct

Figure 6.4 ITpumep nosneit PR{1} (pacuer reomeTpuu CEHCMHYECKOTO HCTOYHUKA)

Pa Wariakbles - PRI, 1}LLog

| PR | PR{1, 1} [ PR{1,1}LLog [
PR{1, 1}1LLog

Field = Walue kin Pl Class
[ WaterWelocity 1470 1470 1470 double
MameP190GunHead 'P190_GunHeader.bd' char
MNarneP190CmpTHead 'P190_Crnp1Header. b’ char
MNarneSgy Txt 'Sgy_TextHeader. b’ char
EE| Splnterval 6,2500 6,2500 £.2500 double
- GunTphod ] double
HH Gunbist 54 54 54 double
] 5tTpMod ) double
H StBuoyDist 14184 +03 14184 +03 14184 +03  double
- stBugyNum 1 1 1 double
EE| StBirdDist 1#13 doubis 62,2000 1.2622e+03 double
EE‘ StBirdMurm 13 13 13 dauble
EE| StChDist 1x192 doubis 64,3000 1.2581e+03 double
EE| StChMurm 192 192 192 double
EE‘ SthuxldenitifactionCode [9333] 3 2 double
HH stausturn 4 4 4 double
EE| SAlMNum 196 196 196 double
EE‘ StallGain 1196 doubis g 16 double
LMarme '000e_C_L_HR_2 char
- LHead 26 26 26 double
EE‘ ShotMum 354 354 354 double
EE‘ CornpDay [MaM Mal] Mak Mal dauble
EH CormpTirne [MaM Mak] MaM Mal dauhble
EE| GpsDay [737585 ¥37583] 737585 737585 double
EE‘ GpsTime [7.3648: + 0 7A720e + (4] 73048 + 04 FAT0e+04 double

Figure 6.5 Ipumep noneit PR{1}.LLog (pacuer reomeTpun ceiicCMHYECKOTO HCTOYHUKA)
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6.5.2 GL (pe3yabTaThl 00padoTKN reopu3nuecKoii ChbeMKH)

IMepemennas GL sBnsiercss BEKTOp sUeeK; SUYCHKH COJACPIKAT «Pe3ybTaThl 00pabOTKH
reo(pM3uMUEcKUX JaHHBIX», KOTOPBIE CO3MAIOTCA MPOIEIypaMu oOpabOTKH, TpU 00pabOTKe MaHHBIX
nepemenHoil PR. Ilpumep pesynpraToB 00pabOTKH: pe3ynbTaThl TUKuUpoBaHUs cericmorpamm HCII
(celicMuUecKrie TOPU3OHTHI), PE3YIIbTATH MMKUPOBAHNS MATHUTHBIX aHOMAIIUI U OLIEHKU PaCIOJOXKCHUS
Y MarHUTHOW MacChl HCTOYHUKOB aHOMAJIUH,

Kaxxnas siueiika coAepKUT TOJIs, Ha3BaHWE U CTEIICHb BIIOXKEHHOCTU KOTOPBIX, OIPENICICHEI B

COOTBETCTBHH C ONMCAHHEM (JOKYMEHTAlHelH) K KOHKPETHOMY METOy 00paOOTKH.
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7 Cxpunrtsl ¢ rpadamu 00padoTKH

7.1 KoMaHabl CKPUIITOB

Jlnst ymoOCTBa MCIOJIB30BaHHS M «KOHTPOJIs» Trpadel 00paboTku peanmsyrorcss B MatLab kak
CKPHIITHI (HaHHBIN MOIAXO0, TAaKXKEe IMO3BOJIIET MpUiIarath K 00paboTaHHBIM JaHHBIM Tpad B BUIE OAHOTO
daiina). ['paduueckuii uaTepdeiic, L BBoaa nepemeHHpix SU, ML u RS He ncnonb3yercst (Hanpumep,
MEHIO U TEKCTOBBIE (DOPMBI); 3HAUCHUE MOJICH ONpPEIeNAeTCs HEMOCPEICTBEHHO B KOJIE CKPUIITA.

bubarorexka GeOMIib ncrnonb3yer cnenuanbHbiii popMaT KOMAH/ 15l CKPUIITOB!

{'ComName',Parl1,Par2,...,ParN,ParDef1,...ParDefN};ScriptName;
rae
{....} — nannbIe, nepegaBacMbie B CKPHUIT (MMsI KOMAH/Ibl CKPUITA M TAPAMETPBI CKPUIITA);
ComName — uMs KOMaH/IbI CKPUIITa;
Parl..ParN — o0s3aTenbpHbIe TapaMeTphl JIs1 BBITOTHEHUS! KOMAHIbL;
ParDefl..ParDefN — nononaHuTENbHBIC TAPAMETPHI ISl BBIIOJIHEHUSI KOMAH/IbI; €CJIHM JaHHbBIC apaMeTpPbl
MpOMyIICHLI, TO YCTAHABJIMBAIOTCA «MapaMETpbl MO YMOJIYaHUIO)» IIPOIMUCAHHBIC B KOAC
CKpHINTa (WK KOJIe KOMaH bI-(DYHKIIMHU JJIs CKPHUIITA);
ScriptName — ums ckpurnTa, KOTOPBIi HEOOXOIUMO BBITIOTHUTS.
ITpumep komans! Ha 3amyck ckpunra: {'PR_Set','0006_C_L_HR_29',26,1};gUhrGeoEelGeomR02;
Kon ckpunra pabotaer ¢ nepemennsiMu SU, PR, RS, ML u GL. [Ipyrue nepeMeHHbIE, pacio0KeHHBIC B
ocHOBHOHM oOiacti MatLab, mMoryt ObITh HCIONB30BaHBI KAk MapaMeTpbl KOMaHIbI, MepeiaBaeMoil B
CKPMIIT.

[IpeanouTUTENHHO UCTIONIB30BATh B TEJIE CKPUIITA MEPEMEHHbIC, HIMEHA KOTOPBIX 3aKAaHYHBAKOTCS
CHUMBOJIOM « »; TakuM 00pa3oM, TMEepEeMEHHbIC, 3aJlaHHBIC BHE CKPHUINTA, HE OYAyT H3MCHEHBI WIIH
yJIaleHsl pu ero pabdote. JIonmomHUTENbHBIC TIEPEMEHHbIE, NCTIOIb3YEMbIC NPH pacyeTax B Telie CKPUIITA,

PEKOMCHAYCTCA YAAIATH B nocnez[Heﬁ JIMHUHW KOMaH/bl CKpHIITA.

Ckpunr mias pemiennss 3amaun  «IloaroroBka pacmpeneneaus ¢usudeckoro moms» (“Field
Distribution creation”; Figure 3.1) ummopTupyeT qaHHbie U3 (GailioB ¢ 3aMUCSIMU TaTYMKOB U POPMHUPYET
[IpenBaputenbHO-00pabOTaHHBIE JaHHBIE. {15 3TOTO, B TEJe CKPHUIITa BBIOJHSAIOTCS CIIEAYIONIHE [IarH,
peann30BaHHbIC KaK 0JIHAa WM HECKOJIBKO KOMaH]I!

(1) 3amanue u 3arpyska nosei nepemenHoit SU — ycTaHOBKa apaMeTpoB MPOEKTa B KOJIE CKPHIITA;

(2) 3arpyska manHbIX B sueiiku ML — 3arpyxatoTcsi «BHEIIHHE JaHHBIE» HE TpeOyromue oOpadOTKH B
Tene CKpumTa. JJaHHBINA KOA sBIsieTCS (POPMAIM30BAHHBIM, C U3BECTHBIMU OOBEKTaMHU,
dopmaramu U QyHKIHSIMU.

(3) 3arpy3ka «ChIpBIX TaHHBIX» JAaTYMKOB B sueiiku nepemeHHoi RS (wmm PR) — mokazanmst kaxmoro
Jartyrka (WM anmapaTypHOro KOMIUIEKCa) 3arpyKaeTcsi B OJHY SYCHKY NEepeMEHHOU

RS, npu sToM mapameTpel M (YHKIHS 3arpy3Kd MPOIKCHIBAIOTCS B KOJE CKPHIITA.
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JlanHbii Kox sBisSeTcs (HOPMAIN30BAHHBIM C M3BECTHBIMH OOBEKTaMH, GopmMaTtaMu M
GbyHKIUAMU.

Sueiiku RS ucnonb3yroTcs, €ClIM UMEETCs 3allUCh JaTYMKOB HE MPUBS3aHHAS K Havaly
Y OKOHYAHHIO OIpPEJCNICHHBIX Mpoduiell cheMKH (HalpuMep, HelpephiBHAs 3alluch
JaTYNKOB Ha BCE BPEMsI ChEMKH); TOTJIa, Ha OJHOM W3 CIICAYIOUIMX IIaroB 3alich
JaTYNKOB OyAyT «0Ope3aHbD» KO BpEMEHM Hauyalla M KOHIA MPOQHIeH U MOMEIICHHI B
syeiiku nepeMeHHoi PR. Ecnu 3anmuch nmoka3aHuii ¢ JaTYNKOB OCYLIECTBISUIACH TOJIBKO
BO BpeMsI ChEMKH JIMHUH, TOTIa 3TH MMOKa3aHHUs MOTYT OBITh Cpa3y 3arpy>KeHbl B TYCHKH
nepemenHoi PR (6e3 ucmons3oBanus RS).

(4) «Bpipe3anue» TaHHBIX U HOMEIICHUE B sMEHKH MepeMeHHoit PR — ncmosb3ys Bpemst Hauana v KOHIa
CBHEMKHU IPOoGuIs, BBIPE3at0TCsl (parMeHTh 3aIMCH JATIMKOB U IOMEIAKOTCS B TYCHKH
nepeMeHHOW PR; kakmas sueiika MepeMEeHHON COOTBETCTBYET BPEMEHHU PErHCTPalid
JMAHHBIX Ha mpoduie cheMku. llpu 3amaHnn WMeHW ceHcopa (MMEHH TOJs) B sueiike
PR, oneparop-o0pabOTYMK MOXKET WCIHOJIB30BATh «OOIIENPHHATOE» WMSA, WIH
npuayMaTh UMsI CaMOCTOATEeNbHO. JlaHHBI Kox sBiseTcss (hOpMalM30BaHHBIM, C
M3BECTHBIMU 00BbeKTaMH, hopMaTaMu U (PyHKIMAMH, 32 UCKIIOUECHUEM 3aJlaHus «UMEH
JaTYHKOB.

(5) lepBuyHBIli KOHTPOJb KadecTBA M OOpabOTKA HM3MEPEHHH C JAaTYUKOB — OOBIYHO TEPBUYHBIN
KOHTPOJIb BKIIOYAET: KOHTPOJb TEpHOAa HW3MEpEeHHH (A7 HaTYUKOB, KOTOpHIC
MPOU3BOAT U3MEPEHHS C OMpENeNeHHON 4YacTOTOH), yJaleHHe BBIOPOCOB B JaHHBIX,
BBISIBIICHHE U y/aJIeHUE TPEHJIOB «MHOM MPUPOLD» (HAllpUMEp, PHICKaHbe Kypca CyIHa
MOYKET TPUBOJUTH K CHHXPOHHBIM «OCHHUIALUSMY» Ha JAHHBIX MMO3UIIMOHHPOBAHUS
Oykcupyemoro ycrpoiictBa mo USBL), c¢unbrpaums W ocpeqHeHHS I
BBICOKOYACTOTHOTO CIIydyaiiHOro myma. OOBIYHO, KOJ «IIEPBHYHOTO KOHTPOJS H
00paboTku» sBjsieTcs (hOpPMaIM30BaHHBIM, C M3BECTHBIMU OOBbEKTaMH, (opMaraMu U
¢ynkuusamu. Ha manHOW craanu, ceIpble JaHHBIE NATYUKOB COXPAHSIOTCS B IOJISAX C
no0aBiaeHrMeM K uMMeHaM moctdukca “ROW”; BMECTO CBIPbIX JIaHHBIX, B
COOTBETCTBYIOIINE MOJIS, 3aMCHIBAIOTCS JAaHHBIC MPOLIEIINE MPOLEAyphl NEPBUYHON
obOpabotku. Taxke mnms kaxmoro cedcopa co3maercs QC-cdmar ¢ pesyiabraramu
MapKUPOBaHHUS M3MEPEHUIl MpH KOHTpoijie KauecTBa. OCHOBHOHM 3amadeil HA AaHHOM
miare SIBISIETCS MEpexol OT «JaHHBIX (U3MYECKOW peaju3alud JaTidka Co
crnenn(puIecCKUMH OCOOCHHOCTSIMU» K «IaHHBIM HJI€aJIbHOI0/a0CTPAaKTHOrO AAaT4YHKa)
(cM. Ypoenu abcmpakmunocmu oannsix).

(6) UnaTeprionsims nepBUYHO-00paOOTaHHBIX W3MEPEHUI JaTYMKOB KO BPEMEHH «IIEJIEBOTO JATUMKA» —
Ha JaHHOM LIare JaHHBIE BCEX JATYMKOB HWHTEPIOJUPYIOTCS KO BPEMEHH JaTuhKa C
3aMUChIO LIeJIeBOro reoduzndeckoro mois. B pesynbrare momydyaercss HAOOp HAHHBIX C
CUHXPOHHBIMU «M3MEPEHUSIMU» PA3IMYHBIX JaT4uKoB. JlaHHBIA KON SIBISETCS

(dbopMan30BaHHBIM, C H3BECTHBIME 00beKTaMu, (hopMaTaMu U GYHKITUSIMH.
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(7) ®opmuposanre Habopa IpeaBaPUTENILHO-00pA0OTAHHBIX JTAHHBIX — HA JaHHOM IIIare MPOU3BOIATCS
pacueTsl C HUCIOJIb30BaHMEM 3HAUYEHHH BCEX CHHXPOHW3WUPOBAHHBIX AATYUKOB, TS
¢opmupoBanusi  «Pe3ynbTaToB  IpeABAapUTENBbHOM  00paboTKu»  (cM.  Ypoenu
aocmpakmuocmu  Oannbix). B oOmem ciydyae, pe3ynbTaToM MpeIBapUTEIbHOMN
00paboTKM SBISIETCS pacmpenesieHre (U3UUECKOro MOJIsL — 3HAa4YeHHsl (PU3NUECKOTro
MOJIs, UMEIOLINE KOOPAMHATHYIO MPUBS3KY U MPHBS3KY MO BpemeHu. [Ipumep 1: mis
M3MEPEHNH MarHUTHOTO TPaIUCHTOMETPA CO3/IaeM «IaHHBIE C PACHPEACICHUEM TIOJIS»,
KOoTOopble conepkarT XYZ-KOOpAWHATHI KaKJIOTO JaTYMKa MarHUTHOTO TOJsI, BpeMs
M3MEpeHHs U 3HaYeHUE W3MEPEHHOT0 MarHUTHOTO MO (a Takke crenuduieckue s
METO/Ia BEIMIHMHBL. HH(POPMAIHs 0 KaueCcTBe 3aMepa MaruuTHoro moist signal strength u
uHpOpPMaIUsT O «CBOWCTBAX OKpYXXAloLIEH cpelas», Hampumep, 3ariayOieHue u
ANBTUTYZA JaTYMKa MarHUTHOTO IT0JIS, 3HAUYCHUE BapHALlMii MAarHUTHOTO MOJIS 3eMIIU U
T.4.). llpumep 2: amsd MHOTOKaHATBFHOW CEHCMOpAa3BEOKH CO3/IaeM <«JIaHHBIE C
pacripeneneHieM ToJIs», KOTOpble BKIIOYaOT XYZ-KOOpAWHATHI HCTOYHUKOB U
NPUEMHHUKOB Ha MOMEHT BBICTpENa, BpeMsI BBICTpENa, 3alMCH CEHCMHYECKOI0 CUTHAA
U K@KIOro NMpHEMHHKA (a Takke crenuduyeckue Uil METOAA BEJIMYMHBI: OIIMOKa
CHHXPOHM3AaLMN M XapaKTEPUCTHKA 3HEPruM BBICTpENa Uil KaKAOI0 HCTOYHHKA,
3amucd TUAPOPOHOB ONIKHEW W JanbHEH 30HBI, 3ariyOJieHHe WCP=TOYHHWKA U
MPUEMHUKOB M T.1.). JJaHHBIN KOA M0JKeH ObITh HANMMCAH M (POPMATU30BAH LISt
Ka)KJI0r0 HOBOTO AaNmapaTypHOro KOMILUIEKCA;, IS «PETYJSPHOH CBEMKH» KOJ
ABIsIeTCSl (POPMATM30BAHHBIM, C H3BECTHBIMH 00BbEKTaMu, (hopMaTaMu U QYHKITUSIMH.

(7) DxcmopT mpeaBapUTEIbHO-00pAa0OTAHHBIX JAHHBIX M PAcyeT OICHOK Ka4yecTBa — IMPEABAPUTEIBHO-
00paOoTaHHbIC JaHHBIC SKCIIOPTUPYIOTCS B (aiiabl crHenuaibHOro Qopmara, s
JAILHEHWIIET0 HCIONBb30BaHUS B TporpamMmax oOpa0OTKU TeoPHU3MUECKHX JTaHHBIX
(BBITIOJTHEHUST TIPOLIEYp OOpaOOTKH TEeO(PH3MUYECKOTO IO W HHTEPIPETALUM; CM.
Ypoenu abcmpaxmnocmu  Oannwix). 3HAUEHUS OIGHKHM KavecTBa W Tpadukd C
OlICHKaMHM  KadecTBa  JAaHHBIX, [MOJrOTAaBIMBAIOTCS  KaK  4YacTh  OMNHCAHUS
peaBapUTeIbHO-00pa0OTaHHBIX JaHHBIX. lIpumep SKCHIOPTUPYEMBIX JaHHBIX: (hailyibl
P1/90 ¢ koopauHaTamu, SQY-(hailibl ¢ TOATPYKEHHBIMA HABUTAIIHOHHBIMHU JIaHHBIMH,
0aza JaHHBIX C «pe3yJbTaTaMH MarHUTHOH cheMKW» Juid 3arpy3ku B Oasis Montaj.
JaHHBI KO [0AKeH ObITh OTKOPPEKTHPOBAH IS Ka:KI0i HOBOW «3agadu
IKCMOPTA»; UL «PETYJISIPHOH CBHEMKH» KOJA SBJIIEeTCS (OPMAaIM30BaHHBIM, C
W3BECTHBIMU 00beKTaMH, opMaTaMu U PyHKIHAMH.

(8) 3arpyska u coxpanenue nepemeHHbix SU, RS, PR — naHHbI 1mar HEoOXOIWUM JUIsl 3arpy3Kd H

COXpPAaHCHU: PE3yJIbTATOB pa6OTBI CKpHIITa.

K onmcaHHbIM OCHOBHBIM mmiaraMm, mpH 00pabOTKE MaHHBIX, MOTYT OBITh J00aBJIECHBI
JIOTIOJIHUATENBHBIE mard. HanpuMep, Ha 0CHOBE BBICOKOYACTOTHBIX 3alMCEH C AATYMKOB, pa3MEIIECHHBIX B

HepCMCHHOﬁ RS{}, MOTYyT OBITh pacCUUTaHbl MMOKAa3aHUs JOIMOJHUTCIBHOTO «BUPTYAJIbHOTO» JaTUYHUKA,
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KOTOpBIe OyIyT HCIIOJIB30BAaHBI Ha MOCIEIYIOMMX 3Tanax. Toraa, mpouenypsl «IlepBUYHBINH KOHTPOJIb
KadgecTBa 1 00paboTKa U3MEPEHHI» MOTYT OBITh IPUMEHEHBI HEITOCPEACTBEHHO K 3aIllUCsM B s4eiikax RS
(a He PR, kak B omucanHoM Bbimie rpade). OnHako, B OOJIBIIUHCTBE CIIy4aeB, MOTYT OBITh HCIIOJIB30BaHbBI

[1arvu «TUIOBOI'0 CKPHUIITA», MPUBCACHHLIC BBIIIC.

7.2 IIpumep MatLab-ceccun ¢ pacuerom reomerpun, npu cbemke CBP

Huxe npusenen npuMep KoMaHA, AJ pacueTa FTeOMETpUN celicMuueckoi Kockl mpu ceemke CBP
(Texct sBisieTcs yacThio “quick start guide for gUhrGeoEelGeomRO02 script commands”):
{'SU_Set'};gUhrGeoEelGeomR02;

3arpy3Ka «OCHOBHBIX HACTPOEK IIPOEKTa».
{'ML_Set'};gUhrGeoEelGeomR02;

3ajaHue HACTPOEK U 3arpy3Ka «kapTorpaduuecKux ciaoeB». s 1aHHOTO CKpHUINTa 3arpyskaercs

ToNbKO «Ilnan TUHUN ChEMKIY.
{'Main_Load};gUhrGeoEelGeomR02;

3arpyskaetcs nepeMmenHast PS ¢ pesyibratamu npeabliynied padoThl CKpunTa (MM CO31aeTcs

BEKTOP ITyCTHIX siueek PR, yka3aHHOW UTHHEI).
{'PR_Set','0006_C L HR_29'26,3};gUhrGeoEelGeomR02;

3arpy’kaloTcsl 3alMCH JATYUKOB Asl npoduist cbeMku. llpum 3ToM, 3amaercss uUMsl JUHUU

0006_C_L_HR_29; nampapnenue mpoxosaa mpoduis 26 TpaaycoB; JaHHBIC 3arpyKaloTcs B

sueiika Homep 3.

3arpy>karoTcsi CIeAyIoIue JOTH U (ailiibl C 3aTr0JIOBKAMU:

1) nosoxeHne TOYKH OYKCHPOBKH CEHCMHUECKOM KOCBI C IEPHOIOM | CeKyH/Ia;

2) MOJIOKEHHE TOYKU OYKCHPOBKHU CEHCMUUECKOT0 KilacTepa ¢ IeprooM 1 cekyHa;

3) mookeHue KOHIIEBOTo Oys ¢ Ieproom | cekyma;

4) naHHBIC KOHTPOJUICPOB TIYOUMHBI (IITHYCK»; HCIOJIB3YETCS JIOT, SKCIHOPTHPOBAHHBIA W3

Qinsy);

5) Tpu TekcTOBBIX Jora ceificmuueckoi craniuu GeoEel (Nav for shots log, Depth log, Tension

log);

6) TexkcroBbiit or GunLink (comepxut Bpemst BhICTpena, 3arinyOJeHnue Kiactepa, atMochepHoe

JlaBlicHHE, JJaBJICHHE B THEBMATHYECKON Tpacce UCTOYHHUKOB, OIIMOKH BPEMEHH CHHXPOHHU3ANN

CEICMUYECKUX UCTOYHHKOB U T.]1.);

7) «1105IC» C TAaHHBIMH, OTCHSTBIMUA MHOTOJIy4YEBBIM 3XOJIOTOM, IIPH TPOXOKACHUHU TTPOQHILS;

8) Sgy-daiin, chopmupoBanHbIil ceficMuueckoit ctannueit GeoEel;

9) TekcToBBI (haiin ¢ mabnonom 3aroioska st P1/90;

10) TexcToBbIi (haiin ¢ madIoHOM TSl TEKCTOBOTO 3arojioBka (aiiia Sgy.
{'Fix&Shot_QC',3};gUhrGeoEelGeomR02;

BusyanbHblii  KOHTPOJIb TMPOIYIICHHBIX IHWKETOB OTCTpena. BwimonHsiercst Uit Tpoguis,

3arpy’keHHoro B siueiiky Ne3 mepemennoii PR.
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{Time_QC','StTp','Gps',1,1:3};gUhrGeoEelGeomR02;
VYnanenue BBIOPOCOB U CrUIaXKuWBaHWE BpeMeHH st monss 'StTp' (Touka OyKCHpOBKH
ceiicMuueckoii kochel). [loctduke monst co Bpemenem 'Gps' (o0bryHO, MOXeT ObITH 'GpSs' mnn
'‘Comp"). Okno crinaxuBanus 1 (HeT criakuBanusi). Komanga CKpumTa BBITONHSETCS IS STYEeK C
1o 3.
{Time_QC','StBuoy','Gps',1,1:3};,gUhrGeoEelGeomR02;
VYnanenue BHIOPOCOB M CIIIaXMBAaHUE BpeMeHH Ui mofist 'StBuoy' (monoeHne KOHLEBOTO Oys
ceiicMuueckoii kochel). [loctduke monst co Bpemenem 'Gps' (o0bryHO, MOXeT ObITh 'GpSs' mnn
'‘Comp"). Okno crinaxuBanus 1 (HeT crinakuBanus). Komanga CKpUITa BBITIONHSETCS IS TYEeK C
1o 3.
{Time_QC','GunTp','Gps',1,1:3};gUhrGeoEelGeomR02;
Ynanenue BBHIOPOCOB W CriaKWBaHWE BpeMeHH s moist 'GunTp’ (Touka OyKCHpPOBKH
ceficMuueckoro kmacrepa). Ilocrduke moms co Bpemenem 'GPS' (00braHO, MOKeT OBITH 'GpPS' wH
'‘Comp"). OkHo craakmBanus 1 (HeT criaakuBaHus). KomaHaa CKpUIITa BEITIOIHSICTCS IS STIeeK C
1o 3.
{'Coord_QC','StTp','Gps',10,1:3};gUhrGeoEelGeomR02;
VYnanenue BBHIOPOCOB W CriaKWBaHWE KoopauwHAT s mons 'StTp' (Touka OYKCHPOBKH
ceficMuueckoit kochl). Iloctdukce mons co BpemeneMm 'GpS' (0ObrgHO, MOXKeT OBITH 'GpPS' wim
'‘Comp'). Okno craxuanust 10. Komana ckpurira BeITOJHSASTCS IS stueek ¢ 1 mo 3.
{'Coord_QC','StBuoy','Gps',10,1:3};gUhrGeoEelGeomR02;
VY naneHue BBIOPOCOB U CTIIaKUBaHUE KOOPJIUHAT Juist Todst 'StBUOY' (ronoxeHne KOHIEBOro Oys
ceiicMuueckoii kockl). [lTocrduke monst co Bpemenem 'Gps' (oObryHO, MOXeT ObITh 'GpS' mim
'‘Comp"). Oknuo craxxuanust 10. Komanjia ckpurira BeITOJHSASTCS IS stueek ¢ 1 o 3.
{'Coord_QC','GunTp','Gps',10,1:3};gUhrGeoEelGeomR02;
VYnanenue BbIOPOCOB M CrIaKWBaHWE KOOpAMHAT it mosss 'GunTp' (Touka OyKCHPOBKH
ceiicMuueckoro kinactepa). [loctduke mons co BpemeneM 'Gps' (00b14HO, MOKET OBITH 'GPS' min
'‘Comp"). Oxno craxuanust 10. Komanjia ckpurira BeITOJHSASTCS IS stueek ¢ 1 o 3.
{'PR_CreateSet',1:3};gUhrGeoEelGeomR02;
Coznanne HabOopa JJaHHBIX, B KOTOPOM 3HAuU€HHUS BCEX JIATYMKOB CHHXPOHU3HPOBAHBI K
MOMeHTaM oTcTperna. Komania ckpurra BeIONHSETCS U1 stueek ¢ 1 1o 3.
{'OutPromaxGeom’,1:3};gUhrGeoEelGeomR02;
Co3zmanme (¢aitna ¢ «rabnauued» st 3arpy3ku B ProMax (rabauma ¢ «reomerpueit
ceficMHUYeCcKOro NCTOYHUKAY). KoMaHaa ckpurita BITIOMHSETCS IS siueek ¢ 1 mo 3.
{'OutP190Geom’,'Gun’,2018,1:3,10,'S'};gUhrGeoEelGeomR02;
Coznanne ¢aitnoB P1/90, ckpuntoB AutoCad m ¢aiina «katajsor KoopAWHATY Ul TTO3HLIUH
ceificmuueckoro ucroynuka. ['ox 2018; koMaHa CKPUIITa BBITIONHSAETCS IS siueek ¢ 1 mo 3; mar
karayora koopauHat 10; uaentudukarop 3amvcu B daiine P1/90 'S' (ucrounwuk).

{'OutP190Geom','Cmp1',2018,1:3,10,'C'};gUhrGeoEelGeomR02;
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Cosmanne ¢aitmos P1/90, ckpumroB AutoCad m ¢aiima «karamsor KOOPIHUHATY IS MTO3MIIUH

OCT1. I'ox 2018; xkoMaHa CKpUIITA BBIOJIHSETCS s sueek ¢ 1 mo 3; miar karamora KOOpAUHAT

10; nnentudukarop 3amucu B (aitne P1/90 'C' (obmmas cpenmssa Touka).
{'OutSgyGeom',1:3};gUhrGeoEelGeomR02;

Okcnopt (aiina Sgy ¢ nodaBieHHOM Hapuralue. Komanma ckpunTa BBIIOIHICTCS IS siueek ¢ 1

o 3 (3anuceiBaeTcs TpU Qaiia)
{'Main_Save'};gUhrGeoEelGeomR02;

Coxpanenue nepemennoit PR.

7.3 Kypnau o6padoTku nmpoduJieii cbeMKu

JInst coxpaHeHHs1 KOMaH/I, KOTOpbIe OBUIM OTIIPABICHBI CKPUNTY HPH 00paboTKe IUI KaXKIOro
npodwuitst, ucnonedyercst moje ¢ umenem “ProcLog”. TTome PR{n}.ProcLog comepkut Bce KOMaHIbI,
KOTOpBIE OBUIM OTIPAaBIEHBI CKPUNTY It 00paboTku mpodwist “n”. XKypHan npencrasnser codoit Habop
CTPOK, ¢ pazaenutesieMm ctpok LF (OAxh).

IMpumep comepxkumoro PR{n}.ProcLog mokazan na Figure 7.1. )KypHan COmEPXHT CECCHIO,

10100HyI0 onrcannoi Boie (ITpumep MatlLab-ceccuu ¢ pacuemom zeomempuu, npu cvemre).

>» PR{1, 1}.FrocLog
ans =

PR_Get# LName=0006_C_L_ER_29; LHead=26

FixNumsShotsNumQCH

TimeJ}C# fom=5tTp:; fnpt=Gps: Timelwooth=1: nn=1: BitTQH=1: f£1TOH=0

CDOrdﬁQC# frow=5tTp; fnpt=Gps; Poslwooth=1; BitCQH=2; f£1TCH=0

T1me_QC# fom=5tBuoy; fopt=Gps; TiweSmooth=1; nn=1; BitTOH=1; £1TQH=0

Coord QC# frw=StBuoy; fnpt=Gps: PosSmooth=1; BitCQH=2; f1TQH=0

Time_QCH# frm=GunTp; fnpt=Gps; TimeSmooth=1; nn=1; BitTQH=1; f£1TQH=0

Coord QC# frw=GunTp; fnpr=Gps; PosSmooth=1: BitCQH=2: £1TQH=0

FR_CreateSet#

OutFromaxGunGeond SrcPatternd=1; Stacic0=0

OutP190Geom# CoordinateFieldPrefix=Gun; P190Head¥ear=2018; CatStep=10; RecordId=3; Sparel= ; Vesselld=1l; Sourceld=1; Otherld=1; SpareZ= ; UCode=NNMMN
OutP190Geomf CoordinateFieldPrefix=Cmpl; P190HeadYear=2018; CatStep=10; RecordId=C; Sparel= ; Vesselld=1; Sourceld=1; OtherId=1; Sparez= ; UCode=NNMNM
OutSgyGeont

P
v
M

Figure 7.1 Ilpumep conepxumoro xypHaia PR{n}.ProcLog (pacuer reomerpuu chemku CBP)

Kon, dopmupyromuii crpoku xyprana oopaborku PR{n}.ProcLog, momken GBITH 100aBjEH, B
CKPHIIT B KOHIIE KOJIa KOMaH/IbI, TIepe/]] YAaJCHUEM UCTIOIb30BaHHBIX JIOTIOJIHUTEIBHBIX IePEeMEHHBIX.

XKypnan 00paboTKH HE SBISIETCS HHCTPYMEHTOM «IIOJTHOTO KOHTPOJIS 32 MPOLIECCOM 00pabOTKMY.
B Hem He (uKCHpYIOTCS MaHWUNYJSLUHN C JTAHHBIMH, KOTOPBIE MOTYT OBITh COBEpIICHBI B KOMaHJTHOM
okue MatLab (onu 3amuceiBaroTCs B xypHaie ceccun MatlLab) wiu B Tente ckpurnra, mpu K3MEHEHUH €ro
Koja (maHHBIE omepauuu He QuKcupytorcss Hurae). JKypHam omnepaTopa SBISIETCS IOJIE3HBIM
MHCTPYMEHTOM JJIS1 «3alIOMUHAHUSD) CTalul 00pabOTKK MpoQuiIs U NapaMeTpoB, epeJaHHbIX KOMaHAaM
ckpunta. KomaHapl ckpunry, He cBsi3aHHble ¢ 0OpaboTkod mpodmiel (siueek mepemeHHoOM PR) He

3anmceiBatoTest B PR{n}.ProcLog.
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7.4 Komanabl-QyHKIMHU AJ5I CKPUNTA

HekoTopbie KOMaH/pI CKPHIITA PEATU3YIOTCS MPH IMOMOIIU KOJa, YHUBEPCAILHOTO IS Pa3HbIX
JATYNKOB, IIPUMEPOM Takoi KoMmaHmbl sBistercs “TimeQC” (KOHTPOJIb KadecTBa IO CO BPEMEHEM).
Takue yJacTKd Kojia TIEpeMEIIaloTCs B TaK Ha3bIBAEMBIC «KOMAaHIbI-(DYHKIIUM» — KOJ JAHHBIX (QYHKIUH
HaIKCaH TaKUM 00pa3oM, 4TO MOXKET OBITh JIETKO CKOIIMPOBAH HAa3aJl B TEJO CKPHITA. JTO JOCTUTACTCS
UCIIOJb30BaHUEM CHEIM(DUICCKUX TICPEMCHHBIX, MMEH TIEPEMEHHBIX M «CIEIU(PUICCKHM CTHIIEM
HANMCaHUS Koaa (QyHKITHIT.

Peanuzamus komMaHA-QYHKIMIA TO3BOJSET, C OJHOW CTOPOHBI, YHMPOCTHUTH KOJ CKPHUNTa |
YMCHBIIIUTh KOJIMYECTBO CTPOK B KOJIE, C JPYrodl CTOPOHBI, €CIM MBI HYXJaeMCsl B «HECTaHAapTHOM
00paboTKe» B paMKax KOMaHIbI-()YHKIIMH, TO MbI MOXKEM MOMECTUTh €€ KOJ Ha3aj B TEJIO CKPHUIITA U

W3MEHHUTH €T0 MOJ] TeKYIIHUE 3a/1a4u.
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Jlurepartypa

39



