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§1 BBEAEHHE 

06bi4HO C41-1TaeTCR CaMO C06o!-1 pa3yM610uti4MCR, LITO B HeHTpHHHOi1 

$Y131ttK6 HMeiOTC.R n-oTeHI.\IA8IlbHb!e B03MO>KHOCH1 AJ1fl lo1.CCne-AOB8HHfi 

BHYTpeHHero CTPOeHH~ 3eM!llo1 annOTb AO ee ~eHTpa. ~eAb HeHTpJAH

H~M ny40K CB060AH0 npOXOAJAT 4epea BCIO 3eMJ1~ H, CI1eAOB8Te~bHO, 

AOilmeH H6CT~ JAH¢0pM8~JAIO 0 $143\44eCKJAX CBO~CTB8X nopOA, HaXOAfl

utHXC11 Ha era nyn-:. npH 3-TOM MOI14ailHBO npeAno.nar·aeTCA, 4TO 

YilOBHTb H paCW1-1¢p088Tb 3TY 14H¢0PM8UMIO - pa3peWHM8fl 38A84a. 

B HaCTO.Rute~ pa6oTe 6yAeT noKasaHo, 4To- np1o1 HC00!1b3oaaHI-1~ 

3KCneplo1M6HT8JlbHOH TeXHI-1KIII 80 rr. HellfTpHHHblit 3KCnepvtMeHT 

Ae~CTBJAT6IlbHO MO>KeT cnymHTb lo1HCTpyMeHTOM H3y46Hio1A BHYTpeH

Hero CTpOeH\41'l Halllei1 nnaHeTbl. HeO>KvtA8HHbiMH OK83biB810TCR, OAH8KO, 

OrpOMH~e TPYAHOCT~, KOTOPb~ He06XOA~MO npeo~oneTb np~ pean~-

3aLH1~ nOA06Horo 3Kcnep-~MeHTa. Ha caMOM Aene, yT~ep>KAeHwe o 

TOM·, 4TO Het:1Tpi-1H0 1 npoUI-eAWee 4epea 3eMJliO, HeCeT ~H¢OpM.S~J.110 1 
He06XO,Q~MO yT04HJ.1Tb 8 TOM CMbiCJle, 4T0 3TS ~H¢OpMaU,\IIR 04eHb 

He6onbwa~, HeCMOTpP. Ha TO, 4TO AnR ee nOJlY4eH~A He~TPHHH~Jit 

ny40K AOJl~eH reHeP\IIPOBaTbCR rHraHTCKHM\11 YCKOpHTeJlRM\11 Ha 3Hep

rl-1-IO nopRAKa OAHoro T3B ~ 6onbwe. Bo-sropbtX, 4T06bl ynoeHTb 3TY 

He6onbWYIO HH¢0pMaU,HIO, He06XOA\IIMO J.1CnOJ1b30BaTb AeTeKTOp BeCOM 

1 0 9 TOHH, KaK\IIM RBilRercR AeTeKTop DUMAND. B-TpeTb\IIX, OTHOC\11-

Te!lbHaR norpeWHOCTb, C KOTOpOtit AOJl>XH5- 6b1Tb H3MepeHa HHTeHCHB

HOCTb HeihpHHHOrO nOTOKa, AO.n>tiHa 6t>~Tb nopRAKa OT 0, 1% AO 

0, 01% - Tpe6osaH\IIe, KOTOpOe MHOrHM Ka~eTCR HeBblnOJlH\IIMbiM. ~, 

HaKOHel\, ADA \IIHTepnpeTaU,HH I-1H¢OpMai,I&.U1, KOTOpyiO HeCyT ny4KVI, 

npeAnonaraeTCR 11CnO!lb30BSTb MOUJ,Hble MeTOAbl KOMnbiOTepHOJit TOMO

rpacj)!-11-1, KOTOpbJe nOJlY4HJ1H pa3BI-1THe J11-1Wb 8 noc.neAHvte rO,Qbl. 

HecMOTpR Ha see 3To, a sTop C4HTaeT, 4TO nepcneKTHBbl pewe

HHR OTAe!lbHbiX acneKTOB 3TO~ cno~Hotit npo6neMbl xopowHe. Hanpa

W\IIsaeTcR, OAHaKo, BOnpOC, CTOHT D\11 OCy~eCTBJl.RTb CTOilb TpyA

Hbllil 11 AOPOrOCTOfltu,vttit 3KcnepHMeHT? ~SBeCTHO, 4TO nyTeM noArOHKH 

napaMeTpOs HeCKOJ1bKI-1X pa3IlH4HbiX MOAenetit BHyTpeHHero CTPOeHHfl 

3eMn~ no rpas~MeTpH4eCKI1M /CHJla TA*eCTH/ \II ce~CMH4eCK\IIM /Bpe

MeHa npOXO)I(AeHHR nonepe4HbiX 11 npOAOilbHblX CetitCM~4eCKHX BOnH 

4epe3 3eMJliO ~ 4aCTOT~ co6CTBeHH~X KOne6aHH~ 3eMill1/ AaHHblM MO)I(

HO nOJly4HTb KpHBble pacnpeAeneHHR nnOTHOCT\.1 3eMI1H B 3aBHCHMOC

T~ OT paCCTORHHR AO ee U,eHTpa. Ho, HeCMOTPR Ha BHYWHTeilbHOe 

4HCI10 AaHHblX, HeCMOTpR HS TO, 4TO Y4HTbiBaiOTC.R 3Ha4eHI1R MaCCbl 

H HHep~HOHHOrO MOMeHTa 3eMJ1H, 3TOT KOCBeHHbl~ nOAXOA He scerAa 

npHBOAI-1T K OAH03Ha4HblM pe3yJlbTaTaMIV. no3TOMY )l(eilaTeilbHO npi-1-

Bile4b H npi1H~HnHaJlbHO HOBble MeTOAbl \IICCileAOBaHHA, KOTOpble AaeT 
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HeHTpHHHaH ~H3HKa. HacKOJlbKO H3BeCTHO aaTopy, aTOT sonpoc o6-
cymAancH B Ha4ane CeMHAeCHTYX ro~os nna4H H 3asaTHHH/2/H Bon
KOBOO H 3al.l.enHHblM 131. B nocneAHee .epeMH Ha aTy TeMy 6blno ony6-
11HKOBaHo HeCKOJ1bKO pa60T 88TOpa /4~10/,. 

BI2/H/8/npeAJ1ara~TcH aK~nepHMeHTallbHble ycTaHOBKH AnR onpe
AelleHHR ocna6neHHR He~TpHHHoro ny4Ka, npoweAwero 4epea 3eMn~ 
no O,QHOMy·/2,3/ H no HeCKOJlbKHM /2/ HanpSBJleHHRM. 3aTeM H3MepeH
Hble ocna6neHHfl c·pasHHBatOTCR c ocna6neHHRMH, Bb14HCneHHbiMH Allfl 
MOAeJlei1 _pacnpeAeJleHr.1fl OJlOTHOCTH 3eM.nH, KOTOpble nony4eHbl reo
¢H3t.14eCKHMH MeTOASMH/1(.MeTOA, npeAnO>«eHHblt:i a/2,3/,H cocTOHT B 
TOM., 4TO OT6pacbiBSIOTCR reO¢H3H4eCKHe M0Ae11H, Allfl KOTOpbiX cpaa
HeHHR OOK83biB810T HeCOBMeCTHMOCTb C AaHHbiMH He~TPHHHOrO 3Kcne
pHMeHTa. 

B TaKo~ 4eTKO~ nocTaHOBKe AOCTaT04HO noAp06Ho npH paayMHO~ 
CTpOrOCTH BOOPOC paCCMOTpeH a13.(4TO KacaeTCR /2~ TO TSM 3Ta 
nocTaHOBKa He oroaopeHa cTporo. AaTOP HaAeeTcfl, 4TO ero Tbn
KOB8HHe OOCT8HOBKH npo6JleMbl a/2/npaBHJlbHO. KpOMe TOre, B 3TOH 
pa60Te np8KTH4eCKH HeT KOI1H4eCTBeHHOI1 MOTHBHPOBKH. TaK HJlH 
YIHS4e, s·/2/ H-/3/npeAJlO)f(eH MOAeJlbHO- aaBHCHMbl~f MeTOA H3y4eHHfl 
pacnpeAeneHHR OJ10THOCTH 3eMJlH npH noMO~H Het:iTpHHHOrO 3KCnepH
MeHTa. 

B A8HHoH pa6oTe o6cymAaeTcR MOAeJlbHO-HeaasHcHMoe onpeAene
HHe pacnpeAeJleHHR 0110THOCTH 3eMJ1H npH OOMO~H HeHTpHHHOrO 3KC
nepHMeHTa. 8 OCHOBe 3TOrO nOAXOAS, KOTOpbiH pa3BHT aBTOpOM 
B PRAe CTaTeH 14·10/, 38110>KeHa Mb1CJ1b o6 HC00Jlb3088HHH MeTOAS 
KOMObiOTepHOH TOMOrpa¢H1H /11.12/. 

npH 06b14HOM peHTreHOBCKOM cnoco6e HCCI1eAOB8HHR o6pa3bl OT
AellbHbiX AeTaneH o6'beKTOB Ha nyTH ny4a HaKnaAblaaiOTCR APYr Ha 
APYra. B KOMOb~TepHoH TOMOrpacJ>HH 3TH H8!lO>-:<eHHble APYr Ha APyra 
o6pa3bl pacnyTbiBaiOTCR H nony4aeTc.R RcHaR KapTHHa scex AeTaneH 
06beKTa. 3TO AOCTHraeTCR nyTeM aHaJlH38 HS OCHOBe ¢opMy!l KQM
ObiOTepHOH TOM0rpa¢HH PRAa peHTreHOBCKHX CHHMKOB, B3RTbiX nOA 
pa3HbiMH yrnaMH. 

B cny4ae He~TPHHHoro aKcnepHMeHTa,ecnH B3RTb BMecTo peHT
reHOBCKoro ny4K8 He~TpHHHbli:i H HCOOI1b30BaTb Te me ¢opMyJlbl, 
MOmHO 0011Y4r.1Tb pacnpeAeJleHHe OJ10THOCTH 3eMJ1H. 

8 TeXH~4eCKOM OTHOWeHHH 3TOT nOAXOA npeAYCMSTpHBaeT HCnOnb-
30B8HHe yCKOpHTeneH T38HbiX 3HeprH!II AJlR reHepa1,4HH HeHTpHHHOrO 
ny4Ka ~ AeTeKTOpa THna DUMAND1 13•141 AI1R H3MepeHHR ero HHTeH
CHBHOCT~. 

8 pa60Te He npeAnOnaraeTC.R H811H4He He11TpHHHbiX OC1,4J.11111RI,4Ht:i. 
Ho eCJlH HX cy~eCTBOBaHHe 6yAeT HSAemHO AOKa3aHO, HX PO!lb Mo
)f{eT 6b1Tb Y4TeHa, a caMa 3KCnepHMeHT811bH8R ycTaHOBKa HCOOJ1b30-
B8H8 AI1R HX HCCJleAOBaHHH. 

Pa6oTa opraHH30aaHa cneAY~~HM o6pa30M. B §2 coo6~a~TCR H 
KOMMeHTHpy~TCR OOAXOAR~He AI1R HHTepnpeTai,4HH ASHHbiX 3KCnepHMeH-
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Ta i:t>OPMYilbl KOMnbKJTepHOH TOMOrpa¢a.U1, KOTOpble npeAfiO>KeHbl KopMa

KOM/ll/o 8 §3 npOBOA~TCR pac4eT ocna6.neHH.R ny"'K8 He~.TPHHO, Me-

4eHHbiX no MeTOAY, OnHC8HHOMY B §4 o 3aK.0104eHt1e A8HO B §5o 

§2. ¢>0PMYnbl KOPMAKA 

MaTeMaTH4ecKH aaAa4a KoMnbKJTepHoH TOMOrpa¢HH 6blna peweHa 

Bnepa~e PaAOHOM B 1917 ro, KOTOPbiH, OAHaKo, HMen 8 8t1AY He ee 

np~MeHeHHe B peHTreH08CKOH AHarHOCTt1Ke, a peWeHt1e OAHO~ BeCbM8 

t1CKYCCT8eHH0~ 3aA84H, C8R38HHOH C rpa8HT8~HOHHbiM noneM/15(no 

CYTH Aena, Ta >Ke 3aAa4a 6~.na peWeHa B 1956 ro ro6peHcye.n.nOM 

B CBR3H C ~3y4eHHeM CO.nHe4HOH KOpOHbl/16(8 1963 rOAY A.KOpMaK 

CH088 peWHil TY >Ke MaTeMaTt14eCKyiO 38Aa4y, HMeR B BHAY npHMeHe

HHe 8 peHTreHOBCKOH AHarHOCTHKe, npt.-1 nOMO!q~ $OpMyn, KOTOpbte 

COCT8BJ1RIOT Ba>KHYIO 48CTb MaTeMaTH4eCKOrO annapaTa KOMnbiOTepHOH 

TOMOrpa!l>HHo 6 HaCTO.R~ee 8peMR KOMnbiOTepHaR TOMOrpa¢t1R - AOCTa

T04HO p83BHT8R aeTBb MeAH~HHCKOH ¢H3HKH. 6 HeH 06b14HO HCnOnb-

3YIOTCR anrOPHTMbl paAOHOBCKOrO THna H3-38 HX 6biCTPOAeHCTBHR. 

AJ1R HaWHX ~e.ne~ T04HOCTb anrOpHTMOB H HX npOCTOTa HMeiOT nep

BOCTeneHHOe 3H84eHHeo 3THM CBOHCTBOM o6naAaeT ¢opMyna KopMaKa, 

KOTOpaR npHBOAHTCR HH>Ke. 0pH ee aanHCH, KOTOpa.R npHcnoco6neHa 

A11R He~TpHHHOrO 3KCnepHMeHT8, HCn011b30B8Hbl CileAYIO~~e 0603Ha-· 

4eHHR: p - nnOTHOCTb, p H 8- npH~eJlbHOe paccTO.RHHe H non.RpHbiH 

yr011 HeHTpHHHOrO ny4K8, r H ¢ - nOJl.RpHble KOOPAHHaTbl T04KH 

o6beKTa, J- ocna6neHHe HeHTPHHHoro ny4Ka. CaMa ¢opMyna Kop

MaKa AaeTcR cneAYIOl!.\HM BblpameHHeM /11/: 

+~ "' p(r, ¢) ~ 2 p (r) e in , 
n n=-oo 

1 
P (r) ~--

n " 

J (p) 
1 2rr i 8 

f J(p, O)e- n d8, 
n 2rr 0 

rAe R- PSAHYC ce4eHHR 3eMnH OAHOH H3 nnocKoCTeH ·n<~h(2),u .. ~ 

a Tn - no.nHHOM 4e6blweaa nepaoro POAa. 

B A811bHeHweM HaM noHaA06HTCR pact.~eTHaR ¢opMyna AilR cny4a.R, 

KOrAa p o6naAaeT ~eHTpa.nbHOH CHMMeTpHeH. 6 3TOM C11Y48e npH

BeAeHH8R Bb\We $opMyna ynpo~aeTCR: 

ii 
p(r) ~ - _!_ ~ r _rJ(p) dp 

rr dr r pfP2_ r2 

/1/ 

XoTR peweHHe p(r) AaeTc.R onpeAeneHHbiM HHTerpanoM, 4HcneHHoe 

HBXO>KAeHHe. Bblpa>KeHHR B npaaoH 4aCTH /1/ RBJl.ReTCR HeKoppeKTHO 
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nocTasneHHOi1 aaAa4ei1, eo-nepabtx, Ha-aa Heo6xo,QHMOCTI1 npoaecn1 
4H-CfleHHOe AH$bepeHI.li1POBaHHe H, BO-aTOpbiX, Ha-aa Haflt44t.1R TOl!eK 
pa3pb1Ba B IlOAbiHTerpanDHOM BblpameHHH. 

'-IHcneHHOe peweHHe /1/, paccMaTpweaeMoe KaK HeKoppe-KTHafl 
3aAa4a B BepORTHOCTHO~ nOCTaHOBKe, H3y4aJ10Cb a:17~npH 3TOM 
tf)aKT AHCKpeTH3aQHJ.II HHTerpana Cblrpan ponb perynRpHay~e_ro anro
pHTMa, a Bb16op onTHManbHOro 4Mcna ~HTepsanoa Ub111 3KBHaaneHTeH 
aaAaHHIO anropt.1TMa .QOTHMailbHOt1 perynRpH3al.lHVI. 3TH Meponplo1RTI1R 
HeTpHBHanbHbl. 6e3 HX nOMO~H B O,QHOM CJ1y4ae OWH6KH 8 JW) ,QaHHbiX 
a 1% npHBOAHilH K oWH6Ke a 70% npw onpe,QeneHHH pacnpeneneHHR 
nnon~ocTH p(r).OAHaKo nocne onn1MallbHOH perynRpH3al.lHH 3Ta ·owH6-
Ka yMeHbWHnacb AO 1, 7%. Pac4eTbl Aenam1cb Ha MOAeilbHOM npHMepe 
c nnoTHOCTbl0'3eMnl-1i paeHoi:1 -KOHCTaHTe. EcnH pacnpeAeneHI-1e nnoT
HOCTH 3eMnH annpoKCHMVIpoaanocb napa6onoW, TO owH6Ka peweHHR 
HeCKOilbKO yee11H4HBaJ1aCb 11 A0CTI1rana 3Ha4eHHfl 2,4%. 

MomHo nocTaBJ.IITb cne,QyiO~HH aonpoc. AonycTI1MO 1111 npe,QnonaraTb, 
4TO p HMeeT QeHTpanbHYIO CHMMeTPI-110, 1-1 BOnpeKH 3TOMy yTaepm,QaTb, 
4TO OHO Onpe,QeileHO MO,QeilbHO-He3aBHCHMbiM cnoco6oM? 0TBeT 6yAeT 
yTBep,QHTeilbHb1M. Jleno B TOM, 4TO OTKI10t-leHI1fl OT QeHTpailbHOi1 CHM
MeTpHH He60J1bWYle. 8 npl-1HI.ll-1ne, OHH MOryT 6b1Tb y4TeHbl KaK ,Qonon
HHTeilbHafl owa-16Ka np11 onpeAeneHI-11-1 p KaK $yHK4Hl-1 c aapaHee a?
AaHHOH QeHTp8IlbHOs::i CHMMeTpHeH. AJ1R 3TOt1 QeilH A0CT8T04HO npo
BeCTJ-1 H3MepeHHe J Allfl O,QHOrO 1-1 TOrO me f, KOTopoe, OAHaKO, 
cooTBeTCTBy.eT paaHbiM napaMeTpaM To4eK P{, P(: Pi_, Pi" ,P; ,P3N 1 ... , 

rAe p, ,P n- nOilO)l{eHHe reHepaTopa 1-1 ,QeTeKTOpa HeHTP\.1HO COOTBeT
CTBeHHO \.1 e""' P'P 0 

.• TorAa nony4eHHbli:1 paa6poc 3H84eHHt1 J. KOTOPbls::i 
MOmHo o6oaHa4\.1Tb 4epea6Jr, 6y,qeT peaynbTaTOM He6onbw\.1x OTKno
HeH\.1H OT C¢epH4eCK0~ C\.1MMeTp\.1H. EcnH ~m 03Ha4aeT pa36poc BCile,Q
CTBHe OWJ.160K J-13MepeHJ.1s::i, TOr,Qa MOmHO onepH.POBaTb CYMMapHbiM paa-
6pOCOM 8J = 6,J f+~JniKaK B TOM CJly4ae, eCJ1H 6bl QeHTpaJlbHaR CHMMeT
pHfl HMena MecTo,a aecb paa6poc 6bm o6RaaH ow1-16KaM H3MepeHHR.no
.Q06HyiO apryMeHTa~HIO Hcnonbay~T "" npH o6ocHOBaHHH npe,Qnonome-
HHR 0 QeHTpa!lbHO~ C\.1MMeTpHH B reo¢H31-14eCKHX MO,QeilflX pacnpe,Qe
neHHfl nilOTHOCTJ-1 3eMJll-1 /1/ 

§3. PAC4ET OCnA6nEHHfl HE~TPHHHOrO OY4KA 
OycTb a T04Ke P' ycKOPI-1Tenb coa,qaeT MoHoxpoMaTH4eCKHs::i ny-

40K npOTOHOB C 3Heprl-1e£1 E P' KOT0pblt1, B CBOIO 04epe·,Qb, reHepl1pyeT 
ny4oK rr -Me30HOB -&· .• AnR H8WHX OQeHOK 6y,qeM 11cnonbaoaaTb ynpo
~eHHYIO MO,QeJlb, B KOTOpoW nHOHHbls::i ny40K,nO npe,qnonomeH\.110 ,QOCTa
T04HO XOPOWO CKOI111VIMHpOBaHHblt1 11 MOHOXpOMaH14Hblti, HMeeT 3HeprHIO 
Err H HHTeHcHBHOCTb N rr[ 11· s-1 ],. Tor,Qa Ha ocHose penRT\.1BHCTcKoi:1 

~ AJ1R onpe,QeneHHOCTH paCCMaTpHBaeTCfl TOJlbKO CJly4at1 rr-Meao
HOB. 0,QHaKO BbiBO,Qbl MOryT 6b1Tb HCnOJ1b30BaHbl 11 ,Qilfl K -Me30HHbiX, 
paBHO K8K H CMeUJaHHb1X rr- H K-Me30HHbiX ny4KOB. 



K~HeMaT~K~/18/MO*HO CKa3aTb, 4TO 3aB~C~M0CTb OT yrna paaneTa 

(} 3Hepr~~ Ev(O) "" n.nOTHOCT\11 n~(O) [v-sterrad -1] Hei1Tp\11H

HOro ny4Ka, KOTOp~H reHeplflpyeTCR n~OHH~M ny4KOM B TYHHe.ne pac

na,c,a, AaeTcR Bblpa}l(eH~RM~ 16 1 

m2 
E (8) ~ E (1 - .:.:.:L)(1 + 82.p -2 )-1 

v " m 2 

" /2/ 

rAe mp.(")- Macca p.(") -MeaoHa. 

nocne B~XOAa ~3 3eM.flYI B pn n.nOTHOCTb He~Tp~HHOrO ny4Ka 

n~ (0) [ v. sterrad -1] 6yAeT YMeHbWeHa 1-1a-aa nor.now.eH\IIR Hei1Tp~HO 

3eMHbtM~ nopOAaM~ /6/ 

n '~ (8) ~ n~ (8) exp [ -0,50-10-
11 p f E"E(j 1\1- m~111;2 ) x 

x (1 + 82.p-2 l-1 Il, 

131 

np~4eM p - cpeAHRR n.noTHOCTb 3eMJ1\11, E
0 

=1 T3B, a qepea I o6oa

Ha4eH OeapaaMepH~~ \IIHTerpa.n 

I ~ / p(') ~. 
0 p £ 

-11 
Ko3¢$~~~eHT 0,50.10 no.ny4eH nyTeM yMHO*eH~R 4\llc.na AaoraAPO 

Ha K03<l><l>H~HeHT 0,83 .J0-35, KOTOpbiH BXOAHT B <l>OPMYilY A11R q,N: 

avN=O ,83 ·1 0 -35Ev· F 01 . 

nycTb ny40K per\IICTp~pyeTCR AeTeKTOpOM c paA\IIYCOM Rdet abiCO

TOH Hdet ,qyacTa\IITe.nbHOe aew.ecTBO KOToporo a.iMeeT n.nOTHOCTb Pdet' 

TorAa AeTeKTOP 6y,c,eT perlfiCTp\llpoaaTb Nreg Hea.iTp\IIHHbiX peaK~\11~ a 

CeKYHAY, npV'I4eM /6/ 

Nv ~-AB-21-2!(1+ Bl) exp(-BI) -
reg 

-1 
&~Rdet· 1 

1 - 11 H E E-1 (1 2 - 2 )N' 
A=0,50· 0 Pdet det " o -mJ.Lm" v' 

B~0,50-10- 11 j)£E"E 01(1-m!m;;2 ). 

/4/ 

~MeR a a\IIAY, 4TO 3KCOOHeHTa S /3/ ropa3A0 MeHbWe eA\11H\II~bl, 

~e.necoo6pc!3HO o~eH.\IITb /4/ npw ·noMOW,H BblpameH\IIR 

v 
N reg ~ a(1 - )il) , /5/ 
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r,qe 
· · 11 2 . 2 1 N~ a(3y a~ 0 50 .lQ- p H E (1-m m- ) E- --------· .. ' det det 11 ll " 0 m/12 

B /5/ K03~~~HeHT~ a,~ ,y BBeAeH~ AflR ynpo~eHHR e~pame~ 
HHH IBf.. OHH onpeAeilRIOTCR cneAyiOLqWM o6paaoM: 

ec1n1 &<,P, 

a~ 0,5, {3~ ln2, y ~ mp 2, ecnt-~ e >.P. 

nycTb N 1T =l 0 9 [ 1T. s -l - AnJ.1Ha pacnaAHOro TYHHenR L = 
=1 ,5 KM;Rdet =:0,5 KM; Hdet =l KM IAaHHble A11R DUMAND/~f,R.npH 
3THX AaHHbiX AJlR Toro, 4T06bl. o6ecne4HTb H3MepeHHe I c OTHocH
TellbHoH OWt.16KOait 6. l = 01·1- 1=1% H 10% npH 0THOCHTeilbHOJ1 T04HQC
TH I-13MepeHJ.1R He'1TpHHHOro noToKa 6. N= BN~eg[Nr~g] -1, epeM.A 3Kcno-
3Hltlo11o1 T AOil>KHO HMeTb 3Ha4eHJ.1R, yKaaaHHble a Ta6nHt..te. B aTo£1 
T"a6mn.-e 3Hepnn1 0, 4 T3B, 1 T38, 3 TaB H 20 T3B CooTseTCTBYIOT 
ycKop"TenRM SPS /UEPH/, 6eeaTpoH /5aTaB><R/, YHK /Cepnyxoe/ " 
20-T38HOMY yCKOpHTeiliO, HAeR C03AaHHR KOTOpOro HaXOAHTCR B 
npou,ecce 06Cy)f{AeHHfl. np~-t COCTaBJleHI-11-1 Ta6n~-tltbl np~-tHI-IMaiiOCb, 
4TO ON;:g[N;:g] -t"" SN~ · [N;J- 1,np~-t4eM owY!6Ka ON~.[~~ ]-1 npeY!.-
My~ecTseHHO c~ttcTeMaTH4ecKaR, a SNv [ N v ] -l _cTaTHCTH4ecKaR. reg - reg 

3aBHCHMOCTb TO~HOCTH~_N 
H speMeHH 3KCTI03HIJ;HH T 
H TOqHQCTH H3MepeHHH ~I 

EP (T3B) 

Ta6nHu;a 

H3MepeHHH Hei:i:TpHHHOI'O J10TOKa 
OT 3Hepnm EP npoTOHHoro nyqKa 
ocna5neHHR HeHTPHHHoro rry~Ka 

0,07 0,4 I ,0 3,0 20 

t.I~l% '\,(%) 1,8.10-4 I. 10-3 2,5·10-3 o,8· 10-2 3,6 ·I0-2 

T(Ae'1')4,2 ·106 3. 9. 103 I ·10 2 1,3·10-1 I ,2 

t. ~10% ~(%) I ,8 ·10-3 I· I o-2 2,5 ·10-2 0,8·10- 1 3,6·10-1 
I 

I ,2 ·I0-2 1,3·10-3 T(AeT)4,2 ·104 3, 9 ·I 0 

/9/ 12 -1 B ,rAe ony6n~-tKosaHa Ta6m1~.ta, npe,QnonaraeTcR, 4TO Np""l 0 p·s 
H 4TO eMy COOTBeTCTByeT N17 =1 09 77•8 -l. 3TH ASHHble npHHRTbl HS oc-
HOBe pa6oT/3,19/, B KOTOP~X npeAnOnaraJlOCb, 4TO He~TpHHO reHe-
pHpyeTCR Y3KH-M n1-10HHbiM ny4KOM c 3Hepr_Hel1 E 17 "" 0,5E p· 

E'CJlH, O,QHaKo, Hei1TpHHO reHePI-1pyeTC'R WHpOKHM 17"- H . K -·Me30H
Hb1M ny4KOM C BbiCOKOH 3Hep'r~ttea7f, TO nO,QC4eTbl no '¢i0PMY11SM /20,211 
nOK-S3biBSIOT 3HS4J.1TeJ1bHOe yMeHbWeHHe speMeHH ,QeTeKTHPOB_SHHR no 
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cpaeHeHH~ c epeMeHeM, yKaaaH~M s Ta6nH~e. Pac4er~ creneHH 

yMeHbWeHHR T 6YAYT CAenaH~ riocne TOrO, KaK B~RCHRTCR HeKOTO

pble TeXHH4eCKHe A6Tam1, CBR3aHHbl€ C H3M€pHT€11bHO-BbiLIHCIIHTenb

HO~ CHCTeMOH, K paCCMOTpeHH~ KciTOpOH Mbl- nepeXOAHM B CileAy~~eM 

naparpaclle. 

§4. H3MEPHTEflbHO-Bbi411Cfli1TEflbHM CIICTEMA 

CxeMa H3MepHrenbHOH CHCTeMbl npHBOAHTCR Ha pHCYHKe.OHa npe~

crasnRer Co6o~.ARHHHY~ OTKa48HHY~ Tpy6y. nepneHAHKYilRPHO OCH 

rpy6bl pa3M-e~QeHbl .KOOPAHHaTHble nnocKOCTH 1-I, II-II •... , VIII- VITI. 

3TH nnOCKOCTH COCTORT H3 nponop~HOH8IlbHbiX K8Mep /MHOf0CTy

neH48TbiX crpo6HpyeMbiX KaMep 122/ HilH APei1¢oBbiX/ 1231,Hx Ha3HaLte

HHe- H3MepRTb K00PAHH8Tbl H speMR npOXO~AeHHR·38pR~eHHblX Ltac

TH~. Tpy6a COCTOHT H3 npRMOJlHHeHHbiX H HCK.pi.tsneHHbiX CeKTOpOB. 

B ~cKp~aneHHbiX ceKTopax II-II. Ill-III, VI-VI, VII-VII Ae~cTayK>T no

CTORHHble MarHHTHble nonR, HHTeHCHBHOCTb H KOTOpbiX H3BeCTHa 

C 60ilbWOi:1 T04HOCTb~. C neao\71 CTOPOHbl 8 Tpy6y nocryna10~ TT -

Me30Hbl HilH ADYfHe 38PR)I{eHHbl€ 48CT\.1~bl, KOTOpble, pacnaAaRCb, 

p0)1{A810T Hei:hpHHO H OAHY 38pR}KeHHYIO LtacTH~Y. ,lJ,nR onpeAeileH:iOc

TH Mbl 6yAeM paccMarpHsarb cnyLta~ c rr-MeaoHaMH. B ceKT~~aX 

1-1, 11-1! ~ Ill-Ill, IV-IV ~3MepRIOT yrJlbl COOTBeTCTBeHHO (¢ ~. ~ ¢ ~rr), 
KOTOpble 011fCAe.neHbl rpaeKTOp\.1RMH n\.10H0B H OCbiO rpy6bl. f!lrj}rr) = 

= cP ~,) -¢ i" - 3TO yro.n nosopora rr -MeaoHa no A Aei1cTBJ.1eM Mar-' 

HH.THoro nonR s ceKrope II-II. III-Ill. 3HaHHe J.1HTeHCHBHOCTH nonR H 

I ll 

I 1! 

'iii i7ffi 

-r-

YD. 
I 

'Zli 
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H yrna noeopoTa &r:p(rr)noaeonReT onpeAeilHTb 3Heprvtl0 nvtoHa Err. 
PacnaAbl 1T-+ p. +v npmtcXOJ:lRT so ecei1 Tpy6e. 0AH8Ko H3MepHTe11bHO
Bb14HC11HTeJlbHaR CHCTeMa npOCJlemHaaeT TOJlbKO pacnaAbl B CeKTOpe 
IV-IV, V-V, KOTOpbl~ noaTOMy paccMaTpHaaeTCR KaK TYHHellb pac
naAa. 8 T04Ke 0, KOTopaR H8XOAHTCR B TYHHene pacnaAa, rr -Me30H 
pacna,qaeTCR Ha 11.-Me30H H Hei1TpHHO. 11. -Me3-0H OOTOM OOCTynaeT 
a ceKTOP V-V. VI-VI, rAe H3MepReTCR ero yron HaKnoHa ¢~). aa
TeM OH noaopa4HBaeTcR MarHHTHbiM noneM a c~~Tope VI-VI. VII-VII, 
Aanee CHOBa H3MepReTCR ero yr011 HaKJlOHa r:/J ¥ :. KaK H -B CJ1y4ae 
" -MeaoHa, 3TH A8HHble AOCTaT04Hbl AJ1R onp·eAeneHHR aHeprHH Ell 
Jl -Me30Ha. nanee onpeAenReTCR yr011 paf,~eTa /no OTHOWeHH~ K 
TpaeKTOpHH 17-Me30Ha/ p.-Me30H8 01"<= ¢ ~- ¢~1T) H nOJlO>KeHHe T04KJ.1 Q. 

nocKOJlbKY HanpasneHHR ABH>KeHHR 3HePrHH 17- H p.-Me30HOB H3-

::~:~~~0:e:C~~;::y:3::~~=bl C~X~:HeH~::M:~~:~bl H~~T: pi~~~~~~:C 
He~TpHHO 

!6! 
04eHb B8>KHO yMeTb yeepeHHO HAeHTH$H~HpOBaTb peaK~HIO 1T --Jo p. + v .• 
CyaqecTayer ct>opMynaltSI,npH nOMOW.H KOTOpot1 Bbi4HCnRIOT EP.; ecm1 
vtssecTHbl E" H 01',JlocK011bKY a AaHHOM cny4ae, KPOMe E17 H 0 1 H3BecT
HO ew.e H El.l.,aTa cpo~Myna MOmeT cnymvtTb AnR TeKyw,e~ HAeHTH$HKa
U.HH peaKl-'HH 1T-+ 11. + v ,. 

Cyw.ecTaeHHOe 3Ha4eHHe HMeeT eonpoc o T04HOCTH, c. KOTOpo~ 
onpeAe11ReTCR yr011 paaneTa 02 He~TpHHO. 0H 3aBJ.1CHT OT T04HOCTH 
d1J 1 , c koTqpo~ J.13MepR.eTCR yron 01 ,t-1 3Hepnu1 E 17 H Ew 0wH6Ka Ha
MepeHHR f/> \") cnaraeTCR H3 OWH60K H3MepeHHR yrJlOB ¢ (1T1 ,:;~.,¢'f)',, 
0wH6Ka H3MepeHHR ¢~~ CO CBOeH CTOPOHbl, cnaraeTCR H3 BKJlaAa 
MHoroKpaTHOro pacceRHio1R a nponop~HOHaiibHbiX KaMepax 1o1 Yl3 stma-
Aa HeT04HOCTYI L\x onpeAeneHKR KOOPAio1HaT 11 -MeaoHa a HHX. B /24,25/ 
AIIR CTaH,qapTHOrO OTKJlOHeHHR a 1 0Wio16KH ~0 1 AaeTCR 3Ha4eHio1e at= 
=3,1·10-~ 3To 3Ha4eHHe onpe,QeneHo np1o1 cne,qy10~1o1x npe,qnonome
HHRX. PaccTORHHe Me>KAY ABYMR nocneAOBaTeJlbH~~ K00PAio1HaTH~MH 
nnoCKOCTRMYI, B KOTOPbiX YI3MepReTCR Hanpasne~He aapRmeHHO~ 4QC
nt't-'bl, a =300 M,, L\x =0, 1 MM, np1o14eM npeAnonaraeTCR, 4TO owH6K~1, 
o6ycnoeneHH~e HeT04HbiM 3HaHHeM aaalo1MHoro pacnonomeHio1R ABYX co
ce,QHYIX 4YBCTBio1TeJlbH~X OJlOCKOCTe~, 11H60 npeHe6pe>KHMO MaJlbl, J1YI60 
MOmHo CAenaTb TaKio1Mio1 nyTeM yaenlo14eHHR a;KaMepbl HanonHeHbl apro
HOM nO,Q ,QaBneHMeM 1 aTM, a HX CTeHKH BblnOnHeH~ H3 an~MYIHHeBOH 
$0IIbrlo1 TOfl~HHO~ 0,1 MM. 

Tenepb, 3HaR CTaHAapTHOe OTKIIOHeHYiea
1
,nplo1 nOMO~Io1 peJ1RTHSio1CT

CK0~ MeXaHH-KJ.1 Ha OCHOBe /6/ COC41o1TaeM a2- CTaH,Q8PTHOe OTKJlOHe
HHe OWH6K~ Bb141o1CJleHHR yrna B-bllleTa 0 2 He~TpS1HO /24,25(. 0HO ,qaeT
CR S;blpa}f(eHHeM 
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<fr ~ m E-1 . 
" " 

np~ a~BOAe /7/ npHHRTO 80 BHHM8HHe, 4TO OTHOCHTeflbHaR OWH6Ka, 

c KOTopoH lti3MepeHo MarHHTHOe none, . noaopa4HBaiO~ee 11- H p. -Me-

30Hbl, nopRAK8 1{}4 -10-~A npr-1 T.aKOM ypOBHe ee MO)I(HO H He Y'-lVITbi

BBTb, K8K 3TO CAenaHO npH HanHCdHHVI /7/. 
Tenepb aepHeMCR K MaTeM8T~eCKOMY 3KCnepHMeHTY, H8 OCHOBe 

KOToporo 6b1Jla aanonHeHa Ta6m1t.1e_, H o6CYAir1M Al1R Ep=l TaB a<W>eKT 

0Wio16KH 6.612 .• npH l13MeHeHHJ.II 02 8 HHTepea.ne (0, 9] k paCTeT OT 3Ha

~eH~~ 1 '34 A11R e2 ~o' AO 1 '55 Ail~ e'i:' & .• B pac«eTaX np~MeM 

6onee He6naronpHRTHOe 3H848Hir1e k =1 , 55, np1r1 KOTOpoM a2 =4 ,8 ·1 0 ...... ~ 

nycTb YCT8HOBK8 B AeHCTBVIVI VI nyCTb 0H8 XOpOWO qeHTPHPOB~

Ha, T.e. OCb HeHTpHHHOro ny4Ka npoxOAHT 4epea t.~eHTp DUMAND.EcnH 
02~ 6, 48CTb HeHTpHHO HeKOHTPOm1pyeMbiM o6pa30M BC.neACTBHe (J)I110KTy

a~~~ e2 6yAeT nonaASTb n~6o He nonaAaTb a AeTeKTOP DUMAND. 

YTo6bt ~a6e>t<aT-b 3Toro, 6yAeM y4~TbiBSTb TOnbKO Te co6biT~R, 

np~ KOTOPbiX 0<8 2<6-)(, n~P':f4eM X HaXOAJ;1TCR l-13 ycnOBHR TOrO, 

4TO BepORTHOCTb nO>t<HOIO C4eTa BCileACTB~e BbiXOAa He~TpJ;1H0 H3 

AeTeKTOpa 6yAeT MeHbwe 10-~.TaKJ;1M o6pa3oM, e A011>t<~O Bbl~~cnRTb

CR ~3 Bblpa>t<eH~R )("'"a 2 v' 2(ln10 4) =2' 1. 1 a-s· .. _ CneAOBC1TenbHO' pa6o-

4aR nno~aAb DUMAND yMeHbWHTCR np~-t6n~-t3HTenbHO a ABa paaa. Ecn~ 

6bl f paSHRilOCb He R, KSK B ASHHOM Cny~ae, a 2R, TO AOTepR pa6o

l.leill nno1.11aA~-t 6btna 6bl HeAonycT~-tMa. BbtXOA 1-13 nono>t<eHHR eCTb: 

AOCTaTOI.lHO CAei1STbDUMAND C pa3MepaMH 2 KM"X2KMX 1/4KM,vt TOrAa, 

He yseJ1J;14J;1BSR ero o6DeMa,MO>t<HO YAep>t<aTb noTepH pa6o4e~ nnol.lla

AVI 8 paayMHbiX npeAenax. 

3Ha4eHJ;1e napaMeTpa VR J;1HOrAa MO)f(eT OKaaaTbCR cy~ecTseHHbiM. 

3To BVIAHO H3 paccMOTpeHJ;1R Ta6.nvtl,\bt, Be.nJ;14vtHa T a 3To~ Ta6n~-tqe 
-2 -4 

AllR Ep~0,4; 1 ~ 3 T3B a~~~CJ1eHa no <!>OPMYJ1e T ~2001'. 1 Ep ,a Ko-

Topo~ T AaeTcR a roAax,~ 1 - 8 npol\eHTax H Epa T3sax. 3Ta 

clJOpMyna ASHa B rpy6oM npH6J1~-t>t<eHHH. npYI 6onee T04HbiX Bbi4YICJ1e

HJ;1RX sMeCTO Hee MOY.<HO ~cnOJ1b30BSTb clJOPMYilY 

2,-"r-2 7 ,-2E-4 0 -12 
T ~ 200 R , s "(k) u 1 P N "(k) · 1 , /8/ 

rAe ' 77 = 1 , t;: k"" 0, 4 H N tr(k) - 41-1Cll0 77(k) -Me30HOB, KOTOPble 

8XOART aa OAHY ceKYHAY 8 Ha6n~ASeMbl~ pacnaAHbl~ 06DeM. Ec.na-1 

8 ycKop~-tTenbHOM ny4Ke AJ1R 3KcnepJ;1MeHTa OTBOART E P ""1 0 12p .s -l 

IAe~cTBvtTenbHOe aHa4eHJ;1e Ep MO>t<eT 6b1Tb e HeCKOJlbKO paa 6onbwe 

vtnvt MeHbwe HOMvtHa.nbHOro 3Hal.leHHR E P =1 0 12p-s -t I, TO TOrAa 

N 77 -c:o:l 0 g 778 -l VI Nr 108K.·s -t.-nPH T3BHbiX 3HeprJ;1RX HeB03MO>I<HO OT

A6I1VITb 77- OT K-·Me30HQB. 0AHaKO, KaK BYIAHO 1113 npvtBeAeHHblX Bbl-
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we $OpMyJ1, 8~4HC11eHHe MO*HO npoBeCTH AflR 4HCT~X nHOHH~X ny4-
KOB, TaK KaK no nopR,QKY T 6y,QeT TaKOe ~e, KaK AflR CMeWaHH~X 

TT- H K-Me30HHb1X ny4KOB /KPOMe roro, peaKLV1R 11 ~ J.L+ v ner4e HAeH
TH$HLl'1PyercR/. ,lJ,.nR R,Qpa 3eMJU1 £-""2R, n03TOMY T B 4eTblpe paaa 
MeHbWe, 4eM a ra6m1L-'e. 

04eHb Ba)f(HO I-1MeTb B BHAY CI1eAYIO~ee~ 4yBCTBHTeJ1bJ-tble 3Jle~1eH
Tbl HMeiOT ManytO nponyCKHYIO CnOc06HOCTb: OKOI10 10 S l.laCHtLt ·s -t 
AflR APea:1<f!OBbiX KaMep H OKOI10 5 •1 0 6 4aCTHLt s-1 AJ1R MHOrOCTyneH-
4aTbiX CTp06HpyeMbiX KaMep. no3TOMy, eCJlH N' 17 =1Q 9 7TS-~bl ,QOJll!<Hbl 
HCnOJlb30BaTb n =200 napannenbHO ,QeHCTBYIO~HX MHOrOCTyneH4aTbiX 
KaMep, 4TO Ka~eTCR HepeaJlbHbiM, n MOl!<HO yMeHbWHTb, eCJlH noHTH 
Ha pa3yMHble KOMnpOMHCCbl. TaK, eCilH B /8/ 6. 1 6y,QeT paBHO He 
1%, a 3,1%, He H3MeHRR T,M~ MOmeM HCnOflb30B8Tb nHOHH~H ny40K 
C N17 =108 17S-!TorAa n 6yAeT paBHO He 200, a TOflbKO 20. Jlanee, 
ecnH a 3THX ycnoaHRX YAOBneTaopHMcR HccneAOBaHHeM aeMHoro RA
pa, 4TO RBnReTCR rnaBHO~ 38Aa4e~ He~TpHHH~X 3KCnepHMeHTOB, 

TO TOrAa B /8/ MHOmHTenb R
2
2 

=_! H H8M 6yAeT A0CT8T04HO HMeTb r 4 
n =5 KaHanoe. apyrHMH cnoaaMH, npH yaenH4eHHH apeMeHH AeTeK

THPOBaHHR B 5 pa3 1-1 OWH6KH H3MepeHHR ~~ OT 1% AO 3,1% npH 
ynoTpe6neHHH CMeW8HHOrO 11'-k -Me30HHOrO ny4Ka 3KCnepHMeHT MQ
meT 6~Tb B~nOnHeH TOflbKO C OAHHM KaHallOM. 0pH 3TOM npeAnOnara
eTCR, 4TO K00PAHH8TH~e nnOCKOCTH COCTORT 1-13 MHOrOCTyneH48T~X 
CTp06HpyeM~X KaMep H, KPOMe TOre, 4TO HAeHTH~H~Hpy~TCR TOJlbKO 
peaKL\HH "-~o p. + v,. ToT me 3KcnepHMeHT MOmHo eblnollHHTb H npH noMo
~H HeCKOJlbKHX napannenbHO Ae~CTBY~~HX K8H8flOB H3 ApeH~OBbiX 
KaMep. TaKa~ KOMnpOMHcc paayMeH npH EP =1 H Ep=3 T3B. OpH 
E P =20 T3B ycnoaHR cTaHOBRTCR e~.qe 6onee 6naronpHRTHbiMH. 3Kcne
pHMeHT MOmHo npoeecTH aa npa.teMneMoe epeMR AflR RAPa "' M8HTHH 
3eMnH OAHOepeMeHHO npH E =20 T3B TOnbKO c OAHHM KaHanoM. p . 

§5. 3AKJ11()4EHHE 

Oo-BHAHMOMY, cneL\1-1~H4eCKHt1 MeTOA Me4eHbiX HeHTpHHO, KOTOPbiYi 
HanomeH a npeAbiAY~eM naparpa~e, noaaonReT pewHTb aamHy~ npo6-
neMy 0 AOCTH)f{eHHH T04HOCTH H3MepeHHR HeHTpHHHOrO nOTOKa no
PRAK8 0,1% AD 0,01%. Ha nyTH AOCTHmeHHR 3TO~ L\eflH He06XOAHMO 
npeOAOfleTb orpOMHble TPYAHOCTH, 1-13 KOTOPbiX He H8 nocneAHeM 
MeCTe BOnpOCbl yMeHbWeHHR CHCTeMan14eCKI-1X OWH60K. ECTb OCHOBa
HHR H8AeRTbCR, 4TO 3KCnepHMeHTanbH8R $H3HK8 K KOHL\Y BOCbMHAe
CJ:ITbiX rOAOB 6yAeT HMeTb He06XOAHM~e TeXHH4eCKHe CPeACTB8 AJlR 
ysepeHHOro peWeHHR 3TOH 38Aa4H. 

~epBbiM 3TanoM pa60Tbl, aepORTHO, 6yAeT 1-1CCneAbsaHHe H81-160-
nee H~TepeCHbiX o6nacTeH 3eMnH. 

Ha4aTb a.tccneAOBaHHe BHYTPeHHero CTpOeHHR 3eMnl-1 cneAyeT Ha 
OCHOBe rHnOTe3~ 0 L\eHTp81lbHO~ CI-1MMeTpHH, KOTOpaR 04eHb 6nH3K8 
K J.1CTI-1He. Opl-1 npeAnOJlO)f{eHJ.1H 0 L\eHTP8llbHO~ CHMMeTpHH yCKOpHTenb 
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MO>KeT 6b1Tb cTau,a.mHaPHbiM ~ TO!lbKO AeTeKTop nOAB~*eH'., Roct<oi1.bKY 

s Ka4ecTee AeTeKTOpa npeAnonaraeTCR e3ATb ycTaHOBKY DUMAND, 
KOTOpaR AOJll!<Ha. HaXOA~T-bCR B OKeaHe, TO 3TOMy Tpe6oaaH~IO He

TPYAHO 6yAeT YAOB!leTBOPHTb. 

EC!lH He06xaAHMO HCC!leAOBaTb H He6onbWHe OTKhOHeHHR OT 

U,eHTpaJl~HOH, CHMMeTpHH, TO B 3TOM C!ly~ae, KaK AeTeKTOp, TaK 

VI ycKopV~Te!lb ,qon>KHbl 6b1Tb nOABH>KHbiMvt. B nocneAHeM cny~ae caMoe 

pa3yMHOe - V~cnonbaoaaTb nnasatO~vtH ycKopvtTenb Tvtna npeAJ10>KeH

Horo P. P. YV~!lCOHOM, KOT0Pbli:1 .no V~Aee Taro )l(e aBTOpa.f26/,Mor 6bl 
npOV13BOAVITb OAHOBpeMeHHO VI 3HeprHIO 1-1 He06XOAHMbiH AJ1R 3K~nepH

MeHTa HeHTPHHHbiH nOTOK. 

np~t~ HeHTpvtHHOM cnoco6e vtccneAOBaHHR Hawei1 nnaHeTbl )l(enaTenb

HO vtCnOJ1b30BaTb AOnO!lHvtTe!lbHyiO HH~OpMaU,HIO - B nepeyiO 04epeAb 

3Ha4eHHR Maccbl 1-1 MOMeHTa V~Hep.u,V~H 3eMnvt •. KpoMe Taro, none3HO 

Y41-1TbiBaTb vt rpasa.nau,V~OHHOe none 1101 •. 

Boo6~e roeopR, HethpvtHHbiH cnoco6 !llccne,qoeaHHR 6onee noAxo

AR~ AJ1R RAPa, a cei:1CMvt4eCKYIH - AflR MSHT!IIYI. 0AHaKO HMeeTCR 

o6naCTb, AJ1R KOTOpOH OAHHaKOBO HenpvtrOAHbl o6a cnoco6a - 3TO 

HYI>KHRR 4aCTb KOPbl Yl aepXHRR ~aCTb MaHTVIYI. ~R YICC!leAOBaHYIR 

sToH TPYAHOH o6nacn-1 YA06Ho vtcnonbaosaTb MHOrononeBbiH nOAXOA, 

MaTeMaTvt4eCKvti:1 annapaT KOTOpOrO reHeTvt4eCKYI CBR3aH C Hei:1TpvtH

HOti TOMOrpa~vteti /27~3Ta CBR3b COCTOHT B CJleAYIOIL\eM, PeHTreHoe

CKaR KOMnbiOTepHaR TOMOrpa~YIR, B CYIL\HOCTIII, vtCnOJ1b3yeT pa3!1H4-

Hble 3!1eKTPOMarHHTHble nOnA, T .e. nonA, KOTOpble 11 BHeAPRIOTCR 11 B 

cpeAY Ill 11 Bb!B0ARTCR 11 1-13 Hee 8 pa3HbiX TO~KaX. B Hei:1TpVIHHOt1 TOMO-, 

rpa~~-11-1 AenaeTcR TO >Ke caMoe, HO a paMKax 311eKTpocna6blx noneH. 

PCHTreHOBCKaR KOMnbiOTepHafl TOMOrpa$1o1R xapaKTepV~3yeTCR TeM, 

4TO AJ11o1Ha BOJ1Hbl A npeHe6pe>KHMO Mana no cpasHeHJ.IIIO C pa3MepaMH 

V~ccneAyeMoH o6nacnt D, A <<D. Mo>KHO, OAHaKo, nposecTH aHanorH4-

Hble lo1CCJ1eAOBaHHR cpe,qbl C 3!1eKTpOMarHIIITHbiM noneM, KOr,qa .\ COI-13-

MepHMa c pa3MepaM!II cpe,qbl n~tt6o HaMHoro 6onbwe ~ttx:· A=D ~t~.nH A>>D· 

B nOC!leAHeM c.ny4ae 6yAeM HMeTb HeYTO B Ka4eCTBe aHT!IInO,qa KOM

nbtoTepHOH TOMOrpa~llllll.nocKO!lbKY 311eKTpOMarHYI.THOe nOlle 04eHb rny-

60KO He npdH!IIKaeT,TaK!IIM cnoco60M MO>KHO !113y4aTb Herny60KHe CTJ)YK

Typ~ 3eMHOro wapa. 3Ta M~C!lb 6Mna paCCMOTpeHa asTOPOM B PRAe 

cTaTeii a nep"OA c 1958 " AO 1980 ~4•5•27·al/np"4eM nocneAH"e pa6o
Tbl OTKPbiBaiOT nyTb K 4HCJ1eHHOMy peWeHHIO 3aAa4H. no Aai-tHOMy sonpocy 

!IIMeeTcR V~cc.ne,qosaH!IIe M.M.naspeHTbe~a /31/,oAHaKo.s 3Toi:1 pa6oTe 

3a,qa4a n~t~HeapH30saHa, 4To, KaK npas!ll.no, He AOnycKaeTcR np111 

V13y4eHHVI 3eMHbiX CTPYKTYP npH nOMOIL\H 3!1eKTpOMarHJ.IITHbiX no.neH. 

Boo611.\e eoripoc o MHorono.neeoM noAxo,qe np~tt A ~D Itt A·>> D. ecn~t~ 
!1111HeapH3al-'HR HeAOnyCT!IIMa, OCTaeTCR OTKPbiTMM AJlR MaTeMaT!IIKH. 

C MaTeMaTH4eCKOi:1 T04KH 3peHVIR 6yAeT none3HO pacCMOTpeTb Yl 

,qpyroH Knacc 3aAa~ - HeKOppeKTHbte 3a,qa4H C MHH!IIMaJlbHbiM K011H-

4eCT80M IIIH$0pMal-'HH Ill TaKHe, npH KOTOPMX peWeH!IIe H~eTCR C no

Bb1WeHHOi:1 T04HOCTbiO TO!lbKO 8 ,qaHHOi:1 4aCTH o6.naCTIII ere onpeAene

H!IIR, 

ll 
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