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OnHc~eaeTcR CHCTeMa nporpaMM Ha ~opTpaHe AnR o6pa6oTKH 
AaHH~X H3MepeHHR rpaBHTa~HOHHOro nonR 3eMnH, HCnOnb3yeM~X 

AnR H3y4eHHR CTpOeHHR 3eMHO~ KOpbl H pa3BeAKH none3H~X 

HCKOnaeM~X. npH o6pa6oTKe AaHH~X Y4HT~eaeTCR BnHRHHe PRAa 
CHCTeMaTH4eCKHX HHCTpyMeHTanbH~X norpeWHOCTe~, npOH3B0AHTCR 
6paKOBKa H3MepeHH~ C rpy6~MH norpeWHOCTRMH, ycpeAHR~TCR 
MHOrOKpaTH~e Ha6n~AeHHR AnR yMeHbWeHHR BnHRHHR cny4a~H~X 
norpeWHOCTe~, HaXOARTCR a6con~TH~e 3Ha4eHHR CHn~ TRmeCTH 
no OTHOCHTenbH~M H3MepeHHRM nyTeM .peweHHR nepeonpeAeneHHO~ 

CHCTeM~ nHHe~H~X anre6paH4eCKHX ypaeHeHH~. 

Pa6oTa B~nonHeHa B na6opaTOPHH B~4HCnHTenbHO~ TeXHHKH 

" 

H aBTOMaTH3a~HH. I ~ 

Coo6WeHHe 06bellHHeHHOrO HHCTHTyTa llllepHbiX HCCnellOB8HHlt, Lly6Ha 1979 

Kornejchuk A.A., Litvinenko O.K. 

FORTRAN Programs for Earth Gravity Data 
Handling 

10 - 12534 

The system of FORTRAN programs for earth gravity data 
handling is described. These data are used to the earth
crust structure exploration and to the search of useful mine 
rals. At data handling some systematic instrumental errors 
are taken into account, data with rough errors are rejected, 
results of repeated measurements are summed up to decrease 
the influence of random errors, and absolute values of earth 
gravity are calculated by the solution of overdeterminated 
1 inear algebraic system. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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HJMepeuue rpaBHTauuouuoro nonll JeMnH npoBO.D;HTCJI zpaauMem

paMu, noMemaeMbiMH B Ja.D;aHHble nyHKTbiHa6mo.D;eHHH, pacnonmKeu

Hble Ha noaepxuocTH JeMnH, xax npaauno, ueperynllpHo. C noMOIULIO 

rpaBHMeTpOB H3MepJIIOT 0111HOCU111€AbHbl€ 3Ha'leHHJI ycxopeHHJI CHllLI 

TJI)I(eCTH C TO'IHOCTLIO nopli,D;Ka 10-f> CM/c - 2
• 

llocne,D;OBaTenLHble Ha6nro,D;eHBJI B pli,D;e nyHKTOB C O,D;HBM H 

TeM )l(e npu6opoM o6pa3yroT peuc; peiic Ha'IHHaeTCJI u JaxaH'IHBaeT

CJI B DyHKTaX, B KOTOpbiX H3BeCTHbl a6COA10111Hbl€ 3Ha'leHHJI CHllLI 

TJI)I(eCTH / 1.2/. 

)J;n.JI nOBbiWeHBJI TO'IHOCTB Ha6nro,D;eHBJI BblnOnHJIIOTCJI MHOZOKpam

HO HeCKOllLKHMB rpaBHMeTpaMH. 

llyHKTbl C H3BeCTHLIMH a6COniOTHbiMB 3Ha'leHBJIMH CHllLI TJI)I(eC

TH o6paJyroT onopHyiO cemb, ua xoTopyro onupaeTCJI p.Rboaa.R 

cemb. Ha6nro.D;eHHJI ua pli.D;OBOH ceTH BblnonHJIIOTCJI c MeHLweii 

TO'IHOCTLIO, 'leM Ha6nro,D;eHHJI onopHOH CeTB. llaCTO npHMeHJieTCJI 

MeTO,D;HKa Ha6nro,D;eHHH C 6onLWBM 'leM 2 KOllB'IeCTBOM ypOBHeH 

ceTH. 

llpu o6pa6oTxe rpaouMeTpuqecxux ,D;aHHLIX Y'IBTLIBaeTCJI BnBJI· 

HHe pli,D;a CBCTeMaTB'IeCKHX BHCTpyMeHTanLHLIX norpeWHOCTeH 

/HanpuMep, cnonJauue Ha'lana oTc'leTa rpaBBMeTpa/, npoHJBO.D;HT

cll 6paxooxa BJMepeHBH c rpy6LIMH norpeWHOCTJIMH, ycpe,D;HeHHe 

MHOrOKpaTHbiX Ha6nro,D;eHHH ,D;llJI yMeHbWeHHJI BllHJIHBJI cnyqaHHLIX 

norpeWHOCTeH, HaXO)I(,D;eHHe a6COlliOTHbiX 3Ha'leHHH CHllLI TJI)I(eCTH 

no OTHOCHTellbHbiM H3MepeHHJIM H Bbi'IHCneHHe aHOMallbHbiX 3Ha

qeHHH. 

PeJynLTaTaMH MaTeMaTH'Iecxoii o6pa6oTKH rpaBHMeTpH'Iecxux 

,IJ;aHHbiX, o6LI'IHO HCnOnbJyeMbiMH ,D;llJI peweHHJI o6paTHOH Ja,D;a'IH 

jaoccTaHoaneHHJI no rpaouTauuoHHLIM auoManHJIM cTpyxTypLI rpa

BHTHPYJOIUHX Mace/, JIBllJIIOTCJI aHOMaAbHbl€ 3Ha'leHU.R CUAbl 111.RJKec-
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IIIU, nonyqaeMJ.Ie H3 HCXO,li;HbiX rpaBHMeTpH'IeCKHX ,D;aHHbiX nocne 

BBe,D;eHHH pH,D;a nonpaBOK. AHOManJ.Hble 3Ha'leHHH CHnbl TH~eCTH 

Bbi,D;aiOTCH a BH.ne Ta6nHU I Kama11o2o6 2pa6uMempu'lecKux nyHKIII06/ 

H H3o6pa~aiOTCH B BH,D;e xapT H30nHHHH I Kapm aHoMaAuii CUAbl 

IIIJIJtcecmul. AHOManHH CHnbl TH~eCTH HCnOnb3YIOTCH ,D;nH H3y'leHHH 

CTpOeHHH 3eMHOH KOpbl H nOHCKa pa3nH'IHbiX none3HbiX HCKonaeMbiX. 

llpH C03,D;aHHH CHCTeMbl o6pa60TKH rpaBHMeTpH'IeCKHX ,D;aHHbiX 

Ha COBpeMeHHbiX 3BM MO~HO Bbi,D;enHTb HeCKOnbKO nocne.noaa

TenJ.HbiX 3TanOB l3a,D;a'll o6pa60TKH H nocTaBHTb B COOTBeTCTBHe 

Ka~,D;OMY 3Tany o6pa6oTKH OT,D;enbHYIO nporpaMMY 13/.B Ka'leCTBe 

H3b1Ka nporpaMMHpoaaHHH uenecoo6pa3Ho Bb16paTb cl>opTpau xax 

HaH6onee pacnpOCTpaHeHHbiH H CTaH,D;apTH30BaHHbiH H3biK peweHHH 

Hay'IHO-TeXHH'IeCKHX 3a,D;a'l C nOMOII.{biO 3BM 14 •51 . 

B CBH3H C TeM, 'ITO Bbi'IHCnHTenbHble l{eHTpbl OCHall{eHbl 

pa3nH'IHbiMH 3BM, B03HHKaeT npo6neMa $yHKI.{HOHHpOBaHHH CHCTe

Mbl nporpaMM o6pa60TKH rpaBHMeTpH'IeCKHX ,D;aHHbiX Ha MaWHHaX 

C pa3nH'IHbiMH onepal{HOHHbiMH CHCTeMaMH H pa3nH'IHbiMH TeXHH

'IeCKHMH xapaxTepHCTHKaMH I .nnaua cnoaa, ,D;Hana3oH npe.ncTa

BHMbiX 'IHCenl. )J.nH TOrO 'IT06bl CBeCTH K MHHHMYMY H noxanH30-

BaTb 3aBHCHMOCTb TeKCTa Ka~,D;OH nporpaMMbl Ha $opTpaHe, COOT

BeTCTBYIQII.{eH :nany o6pa60TKH, OT MapKH 3BM, cne.nyeT, BO

nepBbiX, H36eraTb HCnonb30BaHHH ,D;HaneKTHbiX OC06eHHOCTeH $opT

paHa H, BO-BTOpbiX, Bbi,D;enHTb B Ka~,D;OH TaKOH nporpaMMe He6onb

WYIO no 06'beMy 2/IQ6HYto npo2paMMy, KOTOpaH opraHH3yeT B3aHMO

,D;eHCTBHe C onepal{HOHHOH CHCTeMOH luanpHMep, 3a,D;aHHe HOMepoB 

BHeWHHX yCTpOHCTBI H o6pamaeTCH K MaWHHHO -He3aBHCHMOH OCH06-

HOU noonpo2paMMe, KOTOpaH H BblnOnHHeT C06CTBeHHO o6pa60TKY. 

B OnHCbiBaeMOH CHCTeMe nporpaMM nepe,D;a'la ,D;aHHbiX OT O,li;HOH 

nporpaMMbl x .npyroil ocymecTBnHeTcH nocpeocm60M (JaiiA06 c 

nocAeoo6ameAbHOii op2aHu3aijueii 1131, 'ITO no3aonHeT Hcnonb30BaTb 

$H3H'IeCKHe HOCHTenH HH$OpMal{HH pa3nH'IHOrO THna lnep$oxapTbl, 

MarHHTHble ,D;HCKH, MarHHTHble neHTbii. <l>aHnbi COCTOHT 83 CTpOK, 

3anHCaHHbiX B e,D;HHOM ·$opMaTe. 3TO ynpOII.{aeT no,D;rOTOBKY ,D;aHHbiX 

H 06MeH ,D;aHHbiMH Me~y nporpaMMaMH. 

)J.nH TOrO 'IT06bl nporpaMMbl OnHCbiBaeMOH CHCTeMbl MOrnH 

pa60TaTb Ha 3BM C pa3nH'IHbiM 06'beMOM onepaTHBHOH naMHTH, 

anropHTMbl o6pa60TKH nOCTpOeHbl TaK, 'ITO B onepaTHBHOH naMHTH 

l6y$epel npHCYTCTByeT TOJlbKO 'laCTb BXO,li;HbiX ,D;aHHbiX, a $aii:n 

,D;aHHbiX, ecnH He06XO,D;HMO, npOCMaTpHBaeTCH MHOrOKpaTHO ,D;nH 

3anonHeHHH 6y$epa. Taxoil no.nxo.n no3aonHeT aecTH o6pa6oTKY 
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C MeHbWeH CKOpOCTbiO npH ManOM 06'beMe onepaTHBHOH naMHTH 

H C 60JlbWeH CKOpOCTbiO npH 60nJ.WOM 06'beMe onepaTHBHOH naMHTH 

3a c'leT yaenH'IeHHH pa3Mepa 6ycl>epa H yMeHJ.WeHHH 'IHcna npocMOT

poa cl>ailna .naHHbiX. 

llpH o6pa60TKe 6onbWHX 06'beMOB ,D;aHHbiX, nony'leHHbiX B pe 3ynb

TaTe Ha6niO,D;eHHH, HeManOB~HOH npo6neMOH HBnHeTCH Bbi,D;a'la 

,D;HarHOCTH'IeCKHX C006meHHH 06 OWH6KaX B ,D;aHHbiX H 0 HeHOpManJ.

HbiX CHTyal{HHX, B03HHKaiOII.{HX B npouecce o6pa60TKH. )J.HarHOCTHKa 

MO~eT 6b1Tb Hecl>aTanJ.HOH, xor.na npouecc o6pa6oTKH He npexpa

maeTCH, a 6paxyeTCH nHWb 'laCTb ,D;aHHbiX, H $aTanJ.HOH, KOr,D;a 

o6pa6oTxa npexpamaeTcH. 

Ka~.naH nporpaMMa HMeeT ua6op xpaTKHX ,D;HaruocTH'IecxHx 

C0061l{eHHH, Bbi,D;aBaeMbiX B TOM ~e $opMaTe, B KOTOpOM 3anHCbi

BaiOTCH .naHHble H pe3ynbTaTbl. CTpoxa ,D;HaruocTH'Iecxoro coo6me

HHH co.nep~HT npH3HaK coo6meHHH lxaxoil nporpaMMOH Bbi,D;auol, 

ycnOBHbiH HOMep C006meHHH H, eCnH He06XO,li;HMO, ,D;OnonHHTenb

HyiO 'IHCnOByiO HH$OpMal{HIO K C0061l{eHHIO. llpe.nnonaraeTCH, 'ITO 

no,D;p06HaH paCWH$pOBKa ,D;HarHOCTH'IeCKHX C0061l{eHHH MO~eT 6b1Tb 

c.nenaHa cneuHanJ.HOH cepBHCHOH nporpaMMOH. 

IIEP BOHA fJAJihHAJI OliPAiiOTKA HAiiJIIO,aEHHil 

llporpaMMa nepBOHa'lanbHOH o6pa60TKH Ha6niO,D;eHHH Bbi'IHCJlHeT 

npHpall{eHHH CHJlbl TH~eCTH Me~,D;y COCe,D;HHMH nyHKTaMH B peii:ce. 

TipH 3TOM Y'IHTbiBaiOTCH HH,D;HBH,D;yanbHble napaMeTpbl npH6opoa 

H .npeil<l> Ha'lana oTc'leTa so apeMeHH. Ka~,D;biH peii:c o6pa6aTbiBaeT

CH He3aBHCHMO OT ,D;pyrHX peHCOB. 

Hcxo,D;HbiMH .naHHbiMH .nnH nporpaMMbl HBnHIOTCH cne.nYIOmHe 

<l>ailnbl. 

1. 4>aiiA OaHHbiX peUC06. Co.nep~HT HOMepa npH60pOB, C KOTO

pbiMH npOBO,li;HJlHCb Ha6niO,D;eHHH B peii:cax, ,D;aTbl peHCOB, HOMepa 

nyHKTOB Ha6niO,D;eHHH, BpeMeHa Ha6niO,D;eHHH, BHyTpeHHHe TeMnepa

TYPbi npH60pOB B MOMeHTbl Ha6niO,D;eHHH, OTC'IeTbl no WKanaM npH-

6opoB. 

2. 4>aiiA napaMempo6 npu6opo6. Co.nep~HT HOMepa npH6opoa, 

ueHbl .neneHHH npH6opoa, MaKCHManJ.HO .nonycTHMble .npeilcl>bl uaqana 

OTC'IeTa B e,D;HHHUY BpeMeHH. 
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3. IPaiiA a6COAIOIIIHblX 3HQ'IeHUU CUAbl IIIRJICeCIIIU HQ onopHOU 

CeiiiU. Co,nep)I(BT HOMepa nyHKTOB onopHOH CeTH H a6comoTHble 

3Ha'leHH.II CHllbl T.ll)l(eCTH B 3THX nyHKTaX . 

llepBOHa'lallbHa.ll o6pa60TKa Ha6nro,neHH.II COCTOHT B Bbi'IHCne

HHH nonpaBOK K Ha6mo,neHHbiM OTHOCHTellbHbiM 3Ha'leHH.IIM CHllbl 

T.ll)l(eCTH . 0CHOBHa.ll pa6oTa nporpaMMbl CBO,nHTC.II K aHaDH3Y, 

KOHTpODID H 6paKOBKe OT,nenbHbiX Ha6nro,neHHH, rpynn Ha6nro,neHHH 

B npe.nenax peii:ca HnH )l(e peii:coa uenHKOM . Bbl,naaaeMble nporpaM

Moii: ,nHarHOCTH'IeCKHe C006~eHH.II ~HKCHpyiDT OTCYTCTBHe HDH )l(e 

H36biTOK /npHBO,n.II~HH K nepenonHeHHID BHyTpeHHHX Ta6nHU/ ,naH

HbiX pa3DH'IHbiX BH,nOB, BbiXO,n p.11,na BeDH'IHH Ja 3a,naHHble npe,nenbl, 

HapyweHHe nocne.noaaTenbHOCTH Ha6nro,neHHii: B peii:cax no apeMeHH, 

cnHWKOM 6onbwoii: ,npeii:~ Ha'lana oTC'IeTa npH6opa. 

B pe3ynbTaTe nepaoHa'lanbHoii: o6pa6oTKH peii:coa nony'laeT

C.II ~aii:n, co,nep)l(a~Hii: HOMepa nap coce,nHHX nyHKTOB B peii:ce, 

pa3HOCTb 3Ha'leHHH CHllbl T.ll)l(eCTH ,nn.ll 3THX nyHKTOB /npHpa~eHH.II 

CHllbl T.ll)l(eCTH/ H pa3HOCTH BpeMeH Ha6nro,neHHH. 

AHAJIH3 H YCPE,4HEHHE MHOFOKPATHb/X 

OTHOCHTEJ/bHb/X H3MEPEHHil 

Bxo,nHbiMH ,naHHbiMH ,nn.11 nporpaMMbl aBanHJa H ycpe,nHeHH.II 

MHOroxpaTHbiX OTHOCHTellbHbiX H3MepeHHH /KOHTpOD.II CB.II3eii:/ JIB· 

D.lleTC.II ~aii:n pe3ynbTaTOB nepBOHa'lallbHOH o6pa60TKH Ha6nro,neHHH . 

llpH npOCMOTpe 3TOrO ~aii:na OT6HpaiDTC.II npHpa~eHH.II CHllbl T.ll)l(eC

TH ,nn.11 O,nHOH H TOH )l(e napbl nyHKTOB Ha6mo,neHHH /o,nHOHMeHHble 

CB.II3H/, H3 KOTOpbiX COCTaBn.lleTC.II rpynna O,nHOHMeHHbiX CB.II3eii:. 

llo Ka)l(,nOii: rpynne O,nHOHMeHHbiX CB.II3eii: npOH3BO,nHTC.II ycpe,nBe

HHe, H OT6paCb1BaiDTC.II Te CB.II3H, npHpa~eHH.II CHllbl T.ll)l(eCTH 

KOTOpbiX 3Ha'IHTellbHO OTKDOH.IIIDTC.II OT cpe,nHero 3Ha'leHH.II no 

rpynne. 

Cpe,nHHe 3Ha'leHH.II npHpa~eHHii:, ocTaBwHec.ll nocne oT6paKOBKH, 

nepeHOC.IITC.II B ~aii:n pe3yllbTaTOB. 

cJiaii:n ,naHHbiX H ~aii:n pe3yllbTaTOB nporpaMMbl KOHTpOD.II CB.II3eii: 

HMeiDT o,nHHaxoayro CTPYKTYPY H co,nep)l(aT HOMepa coce,nHHX nyHx

TOB peii:ca, pa3HOCTH 3Ha'leHHH CHllbl T.ll)l(eCTH B 3THX nyHKTax 

H pa3HOCTH BpeMeH Ha6mo,neHH.II /,nn.ll ~aii:na pe3yllbTaTOB - cpe,nHee 

apH~MeTH'Iecxoe pa3HOCTeii: apeMeH Ha6nro.neHH.II no rpynne o,nBo

HMeHHbiX CB.II3eii:/. 
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~HarHOCTH'IeCKHe C006~eHH.II nporpaMMbl KOHTpOD.II CB.II3eii: 

~HKCHpYffiT OTCYTCTBHe HDH CDHWKOM 6onbWOe KODH'leCTBO nyHKTOB 

Ha6mo,neHHH B ~aii:ne ,naHHbiX, a TaK)I(e HeCOOTBeTCTBHe pa3MepOB 

pa60'IHX noneii: onepaTHBHOH naM.IITH KODH'IeCTBeHHbiM xapaKTepH

CTHKaM ,naHHbiX. He~aTallbHa.ll ,nBarHOCTHKa HH~OpMHpyeT 06 OT6pa

KOBaHHbiX e,nHHH'IHbiX CB.II3.11X HDH rpynnax O,nHOHMeHHbiX CB.II3eii: . 

YPABHHBAHHE FPABHMETPHfiECKHX HASJI/0,4EHHil 

llocne KOHTpon.ll CB.II3eii: nonyqaeTC.II cpaBHHTenbHO He6onhwoe 

'IHCDO a6comoTHbiX 3Ha'leHHH CHllbl T.ll)l(eCTH H, KaK npaBHDO, 

B HeCKOllbKO ,neC.IITKOB pa3 6om,wee 'IHCDO npHpa~eHHH - pa3HOCTeii: 

3Ha'leHHH CHllbl T.ll)l(eCTH ,nn.11 napbl nyHKTOB Ha6nro,neHHH. lfcnODb3Y.II 

3TH npHpa~eHH.II, MO)I(HO nepe,naTb H3BeCTHble a6COnJOTHble 3Ha'le

HH.II so ace nyHKTbl ceTH, HO peJynbTaT nepe,na'IH H3·3a norpew

HOCTeii: B Ha6nro,neHH.IIX 6y,neT 3aBHCeTb OT nyTH, no KOTOpOMY 

BblnonH.IIeTc.ll nepe,na'la. 3.necb B03HHKaeT nepeonpe.neneBHa.ll cReTe

Ma ypaBHeHHH BH,na 

si - s . - d .m ~ 1. 2 •... , M , 
m lm m 

/1/ 
sk n = an , n ·- 1. 2 .. .. ' N ' 

r,ne S e - HCKOMble a6COnJOTHble 3Ha'leHH.II CHllbl T.ll)l(eCTH, 'laCTb H3 

KOTOpbiX /3Ha'leHH.II B nyHKTaX onopHOH CeTH/ H3BeCTHbl, dm -
npHpa~eHH.II, M- KODH'IeCTBO npHpa~eHHH, N - KODH'IeCTBO H3BeCT

HbiX a6comoTHbiX 3Ha'leHHH CHllbl T.ll)l(eCTH . llpH 3TOM i , j , 
m m 

kn He npeaocxo,n.IIT L, r.ne L - xonH'IeCTBO nyHKTOB Ba6nro,neHHii:. 

KonH'IeCTBO HeHJBeCTHbiX paBHO L-N. 
CHcTeMa /1/ pewaeTc.ll no MeTo,ny HaHMeHbWHX xaa,npaToB, 

T .e. MHHHMH3HpyeTC.II CYMMapHa.ll HeB.II3Ka 

M 
~ (si - s · - d )

2 
m=l m Jm m · 

/2/ 

lloCKOllbKY nOp.ll,nOK llHHeHHQH CHCTeMbl, ,naro~eii: MHHHMYM ~YHKUHO" 

Halla /2/, MO)I(eT COCTaBD.IITb HeCKOllbKO COTeH, npHMeH.IIeTC.II 

HTepaUHOHHbiH MeTo,n 3eii:,nen.ll/7 I· 

B npouecce HTepauHii: npoH3BO,nHTC.II aHanH3 H 6paxoaxa npHpa

~eHHii:, ,naiDIUBX CDHWKOM 60llbWOH BKna,n B ~YHKUHOHan /2/. 
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Hcxo,nHbiMH ,naHHbiMH .nn.11 nporpaMMbl ypaaHeHHJI rpaBHMeTpH

'leCKHX Ha6mo,neHHH JIBJlJIJOTCJI cne,nyJOIQHe !llaHJlbl. 

1. (flailA a6COAIOIIIHblX 3Ha'leHUU CUAbl IIIJIJICeCIIIU Ha onopHOU 

CelllU. Co,nep)I(HT HOMepa nyHKTOB Ha6mo,neHHH H a6COJ1JOTHble 

3Ha'leHHJI CHJlbl TJI)I(eCTH B 3THX nyHKTaX. 

2. (flailA npupa111eHuil. Co.nep)I(HT HOM epa nap nyHKTOB H pa3HOC

TH 3Ha'leHHH CHJlbl TJI)I(eCTH ,nJlJI 3THX nap nyHKTOB. 

Pe3yJlbTaTOM ypaBHHBaHHJI rpaBHMeTpH'IecxHx Ha6mo,neHHH JIB

n.lleTCJI !llaiin a6COJUOTHbiX 3Ha'leHHH CHJlbl TJI)I(eCTH B nyHKTaX 

onopHOH H p.ll,nOBOH CeTH. 

llporpaMMa Bbl,naeT ,nHarHOCTH'IeCKHe C006IQeHHJI 0 4la TaJlbHbiX 

OWH6KaX loTCYTCTBHe J1H60 H36biTOK ,naHHbiXI, a TaK)I(e HH!llop

MHpyeT o napax Ha6mo.neHHH,oT6paxoaaHHbiX B npouecce ypaaHe

HHJI. 

OE'bE,l{HHEHHE FEO,l{E3HtJECKHX 

H FPABHMETPHtJECKHX ,l{AHHbiX 

«llaHJl reo,ne3H'IeCKHX ,naHHbiX CO,Zi;ep)I(HT HOMepa nyHKTOB Ha6nro

,neHHH , KOOp,nHHaTbl nyHKTOB Ha6nro,neHHH B npoeKUHH raycca

Kprorepa/8/ H BbiCOTbl nyHKTOB Ha6mo,neHHH Ha,n ypOBHeM MOp.ll. 

«llaHJl rpaBHMeTpH'IeCKHX ,naHHbiX CO,nep)I(HT HOMepa nyHKTOB 

Ha6mo,neHHH H a6COJUOTHble 3Ha'leHHJI CHJlbl TJI)I(eCTH . 

llporpaMMa 06~e,nHHeHHJI reo,ne3H'IeCKHX H rpaBHMeTpH'IeCKHX 

,naHHbiX !llopMHpyeT !llaHJl KOOp,nHHaT H 3Ha'leHHH CHJlbl TJI)I(eCTH, 

co,nep)l(aiQHH HOMepa nyHKTOB Ha6mo,neHHH, reo,ne3H'IeCKHe KOOp,nH

HaTbl H a6COJUOTHble 3Ha'leHHJI CHJlbl TJI)I(eCTH. llOp.ll,nOK CJle,noBaHHJI 

nyHKTOB Ha6mo,neHHH B 4laiine pe3yJlbTaTOB TOT )l(e, 'ITO H B !llaiine 

reo,ne3H'IeCKHX ,naHHbiX. 

llporpaMMa abl.naeT ,nHarHOCTH'IecxHe coo6meHHJI o Tex nyHKTax 

4laiina reo,ne3H'ICCKHX ,naHHbiX, KOTOpbiX HeT B !llaiine rpaBHMeTpH

'IeCKHX ,naHHbiX. 

BbltJHCJIEHHE AHOMAJibHblX 3HA tJEHHil CHJibl T Jl)J(ECTH 

Bxo,nHbiMH ,naHHbiMH .nn.11 nporpaMMbi Bbi'IHCJleHHJI aHoManbHbiX 

3Ha'leHHH CHJlbl TJI)I(eCTH JIBJlJIJOTCJI reo,ne3H'IeCKHe KOOp,nHHaTbl H 

a6COJUOTHble 3Ha'leHHJI CHJlbl TJI)I(eCTH. llpH Bbi'IHCJleHHH aHOManb-
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HbiX 3Ha'leHHH CHJlbl TJI)I(eCTH Y'IHTbiBaJOTCJI BbiCOTbl DYHKTOB Ha6mo

,neHHH Ha,n ypOBHeM MOp.ll H nJlOTHOCTb CJlOJI Me)l(,ny noaepXHOCTbJO 

3eMnH H ypoaHeM Mop.ll. HopManbHOe rpaBHTaUHOHHoe none 3eMnH 

Bbi'IHCJlJieTCJI B npe,nnOJlO)I(eHHH, 'ITO 3eMJ1JI o6na,naeT nOCTOJIHHOH 

DJlOTHOCTbJO H HMeeT HeKOTOpyro aHaJlHTH'IeCKH 3a,naHHYJO DOBepx

HOCTb lreoH,nl 121. )l.JlJI Bbi'IHCJleHHJI HOpMaJlbHOrO DOJlJI Heo6xo,nHMO 

HaRTH .nn.11 xa)l(,noro nyHxTa Ha6mo.neHHJI ero reorpa!llaqecxHe 

xoop.nHHaTbi lwHpoTy H .nonroTy I no H3BeCTHbiM reo,ne3H'IeCKHM 

xoop.naHaTaM. 

Pe3yJlbTaToM pa6oTbl nporpaMMbl JIBJl.lleTcJI !llaiin aHoManbHbiX 

3Ha'leHHH, co,nep)l(aiQHH HOM epa DYHKTOB Ha6nro,neHHH, reorpa!llH'IeC

KHe KOOp,nHHaTbl, reo,ne3H'IeCKHe KOOp,nHHaTbl, a6COJ1JOTHble 3Haqe

HHJI CHJlbl TJI)I(eCTH, HOpMaJlbHble 3Ha'leHHJI CHJlbl TJI)I(eCTH H p.11,n 

aHOMaJlbHbiX 3Ha'ICHHH, Bbi'IHCJleHHbiX npH pa3JlH'IHbiX npe,nnOJlO)I(e

HHJIX 0 DJlOTHOCTH CJlOJI Me)l(,ny DOBepXHOCTbJO 3eMJ1H H ypOBHeM 

MOp.ll. 

3AKJI/OtJEHHE 

K HacTOJIIQeMy apeMeHH H3aecTeH p.11,n CHCTeM o6pa6oTKH 

rpaBHMeTpH'IeCKHX ,naHHbiX ,nmi 3BM 2-ro noKOJleHHJI I63CM-4 

H MHHCK-221: CHCTeMa /3<peaJ1H30BaHHaJI B MaWHHHOMKO,ne 63CM-4; 

CHCTeMa t91a MaWHHHOM KO,ne MHHCK-22 H CHCTeMa/ 101,peanH30BaH

HaJI Ha anrone .nn.11 63CM-4 ITpaHCJlJITop TA-2MI. 
0DHCb1BaeMaJI B HaCTOJIIQeH pa6oTe CHCTeMa JIBJlJieTCJI ~WIUUH

HO- He3a6UCUMOU.0Ha npowna nepBH'IHYJO OTJla,nKy Ha KOHTpOJlbHbiX 

aapHaHTax .naHHbiX He6onbworo o6~eMa Ha 3BM CDC-6500 lonepa

UHOHHaJI CHCTeMa NOS/ 3E 1) 111 • 121 H 63CM -6 IOC ")l.y6Ha"/
131 

B Jia6opaTopHH Bbi'IHCJlHTenbHOH TeXHHKH H aaToMaTH3aUHH OHRH, 

a TaK)I(e ODbiTHYJO 3KCnnyaTaUHJO Ha ,naHHbiX MO,neJlH BbiCOKOTO'IHOH 

rpaBHMeTpH'IeCKOH C~eMKH 12200 Ha6nJO,neHHH B 760 nyHKTaxl 

Ha 3BM EC1020 I ()l.OC EC)/14~ 

llpH C03,naHHH CHCTeMbl nporpaMM o6pa60TKH rpaBHMeTpH'IeC

KHX ,naHHbiX npHMeHJIJlHCb MeTO,nbl CTpyKTypHoro nporpaMMHpoaa

HHJI/lS/H no,nrOTOBKH nporpaMMHOH ,noKyMeHTaUHH C TIOMOIQbJO 

3BM 1161 . 

,lJ;JlJI Ka)l(,nOH nporpaMMbl, COOTBeTCTBYJOIQeH 3Tany o6pa60TKH 

,naHHbiX, 6b1Jl no,nrOTOBJlCH !llaHJl nporpaMMHOH ,noKyMeHTaUHH, co-

9 



,nep)l(aJ.QHii ODHCaHHe nporpaMMhl, TeKCT nporpaMMhl, ,naHHble H pe-

3ynbTaThl KOHTponbHoro BapaaHTa. OnacaHae nporpaMMhl BKmo'laeT 

B ce6.11 cBe,neHB.II o Ha3Ha'leHBB nporpaMMhl, anropBTMe ee pa6oTbl, 

CTPYKType ciJaii:noB .naHHbiX, pe3ynbTaToB a .naarHOCTB'IeCKBX coo6-

meHHii:, a TaK)I(e cnoBapb o6o3Ha'leHaii: B TeKcTe nporpaMMhl. 

TeKCT nporpaMMhl &MeeT aepapxa'leCKYJO 6no'IHYJO cTpyKTYPY, 

COOTBeTCTBYJOIQYJO noCTeneHHOH ,neTanH3aUBB anropBTMa npa npo,n

BB)I(eHBB OT rnaBHOrO 6noKa K 6noKaM HB3Wero ypOBH.II. 

cllaii:n nporpaMMHOB ,nOKyMeHTaUBB BCnOnb3yeTC.II, BO·nepBbiX, 

.nn.11 Bhl,na'IB ero Ha AI..UIY CDC-6500 c noMOJ.QbJO Mo,naciJuuupoBaH

Hoii: BepCBB nporpaMMhi/16/B BB,ne 6poWJOphl C aBTOMaTB'IeCKBM 

pa36BeHBeM Ha CTpaHBUhi,Bhl,neneHBeM rnaB, naparpaciJoB,nyHKTOB 

B a63a:UeB B ,npyrBMB B03MO)I(H0CT.IIMB;BO"BTOphiX, ,nn.ll nony'leHH.II 

B3 aepapxa'leCKoii: 6no'IHOB CTPYKTYPbi c noMOJ.QbJO cneuaanbHoro 

upenpoueccopa TeKcTa nporpaMMbl Ha ciJopTpaHe; B-TpeTbBX, .nn.11 

npOBepKB npaBBnbHOCTB pa60Thl nporpaMMhl npB ee MO,nepHB3aUBH 

B nOCTaHOBKe Ha 3BM - no ,naHHhiM B pe3ynbTaTaM KOHTpOnbHOrO 

BapaaHTa. 

06J.QHH 06'beM nporpaMMHOH ,nOKyMeHTaUBB no ,naHHOH CBCTe

Me " OKOnO 3000 CTpOK, 83 KOTOpbiX O,nHy TpeTb COCTaBn.IIJOT 

onepaTOphl ciJopTpaHa B ,nBe TpeTH - KOMMeHTapHH. 

ABTOpbi Bbipa)l(aJOT 6naro,napHOCTb H.H.roBopyHy 3a BHTepec, 

npoJIBneHHhlii: K HaCTOJIJ.Qeii: pa6oTe, a ee no.n.nep)I(KY a H.IO.lliapu

KOBoii: 3a npe.nocTaBneHae Mo.naciJauapoBaHHoii: Bepcua nporpaM
Mbl /16/. 
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