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YOHEXH ~H8H¥EORHX HAYB 

lUICbMA B PE,U:AHI.J;:HIO 

ITO ITOBO)J;Y CTAThlf H. JI. AJihiiEPTA <<0 METO)J;E 
UCCJIE)J;OBAHMH lfOHOC(])EPhl C IIOMOm;hiO IICI-\YCCTBEHHOrO 

CIIYTHHI-\A 3EMJlll>> 

B orry6muwBaHHo:ii: B YQJ H CTaThe H. JI . AJihnepTa1 pHA noJiomeHJ1r:il:, OTHOCliii(HXCH 
RaR R 061I(JIM iflH3H'IeCRIDI npe,IJ;CTaB::IeHIIliM, 1'aR H R cyn~nOCTH npegJial'aeMOI'O MeTO,IJ;a HCCJie 
)l;OBaHHH, a TaRme MHOriie IIpiiBO,il;li~Ibie B CTaThe iflopMyJibi Bbi3hlBaiOT B03pamennl!. H:rrme 
npHBO)l;liTCli C006palli8Hllll no 3TOMY liOBOJJ;y. CCbiJIKH Ha CTpaHHI\hl OTHOCHTCH K ynOMli

n yTOll CTaTh8. 

1 

Bo BBO;(e iHIII (cTp . 3) l'OBOpHTCH: «fipiiHI(HHHaJibHO neB03M0)I{I!0 npHMbiM nyTeM H 3MC
p1ITh napa~HlTpbi, xapaRTepii3YIOJJ~II8 COCTOliHHe H IIOBe)l;eHHe RaROH-JIH60 cpeJJ;hl, ec;m 
pa3~Iephl rrp:rr6opOB C'l'aHOBHTCli 3Ha'Il'ITeJibHO MeHhille }.(JUIHhi CB060}.(HOl'O ITpo6era 'IUCTIII(, 
II3 ROTOpbiX COCTOIIT 3Ta cpep;a>>. Memp;y TeM li3BeCTHO, 'ITO pHI-\ OnbiTOB ITO H3Y'IeHFIIO cpeJ[hl 
yciTemHo rrpoBe,IJ;eH B o6JiaCTliX aTMociflephl , rp;e )J;JIJIHbi cBo6o,IJ;HhiX ITpo6eroB nc TOJihRo rrpo
mrmaroT pa3Mepr,r nprr6opoB, HO rr paaMephl paReT n crryTHFIR OB , uecyll(IIX aTFI nprr6opnr. 
0mFI60'IHOCTb aToro YTBepmp;eu:rrH H. JI. A JihnepTa MOlliHO Bn,IJ;eTh, B 'IaCTHOCTH, H3 CTaTe~i, 
o rry 6 imRoBaHmrx B c6opmmax 2 II a, nrrTIIpye~IhlX B cTaThe . XoTH )l,:IH ycnemnoro npo
Be.J;eHIIH OIThlTOB n o II3J''IeHIIIO cpe.J;hl, B ROTOpoft JieTHT paReThl li cnyTHIIRII, Tpe6yeTCJl 
C06::IIO;J;eHII8 H8ROTOpbiX J'C:YOBIIll, ITOC::Ie.J;HII8 HC CBfi8UHhl C ,!(JIIIHaMII CB060)l,Hl>TX npo6erOB 
'IaCTIII(. TaR .J;:YH n3~IepeHIIll n:IOTI!OCTII B03.J;yxa C TIOMOII(biO liOHFI3ai(IIOHHOI'O MaHOMeTpa 
HeOOXO)l,IIMO , 'ITOObi R OHI(eHTpai\Fill 'IUCTIII\ ra3a 6biJia TaiWBa, 'IT06hl paCCTOliHIIH Memgy 
'IaCTIII(aMII ra3a 6b1JIII Mnoro Melfhme pa3MepoB npii6opa; op;narw yncmnemre )l,JIIIHbi CBo6op;
uoro ITpo6era no cpanu eurno c pa3MepaMII npii6opa He 3aTpy,!i,HHeT, a o6Jier'IaeT H 3MepenrrH, 
noo ITpii 3TOM II3M:cpeHHll ITpOHCXO,!(liT B 06JiaCTli CB060,IJ;IIOrO MOJieRyJIHpHOl'O Te'IeHIIli, B IW

Topoil: OTCYTCTBYIOT ITOrpeiDHOCTII li3MepeHlill 3a C'IeT aapO,!i,liHaMH'IeCRHX aiflifler<TOB TIIUa 
J';:\apHLIX BOJIH HJili norpaHli'IHOI'O CJIOH. 

2 

Jlpep;JiaraeMaH B CTUTbe CXC~fa arrnapaTyphl J(:IH ITpOBe)J;eHliili OIILITOB ITpe,!i,CTaBJH18T 
co6oii: ITO cyii(eCTBY co'IeTann:e cxe~r nepe~r eii(aiO II(erocli iflasonoro 3onp;a H ,!I;IICITepcHOH
noro HHTepiflepoMeTpa , rrpe,!I,Jiom eHHbiX JI. H. M aH}.(eJII>mTaMOM H H. ,n:. IIarraJieRcn: 4• 
B cTaThe rrpHBOI-\llTCH nr..rpamenFIJ'I (4) , (5), II (6) AJIH ifla3 nprrHn:MaeMbiX co crryTHHRa 
CHI'Ha:IOB H BbipalliOHIIH (9) II ('10) ,!(Jill 'IaCTOT STliX CHI'HaJIOB, liOJiyqaeMhlC 1-\H!fliflepeHI(HpO
BaHHC~i (4) II (5). !{aK BH}.(HO H 3 iflopMyJI (9) II (10), B yr<a3aHHhiX Bhlill8 BI>Ip amennflX 
'IaCTO'fbi KOJic6anHiJ:, li3JiyqaeMhlX CO CliYTHHRa W1 li W2, C'IHTUIOTCH ITOCTOHHHbi:Mli (r<aK 3TO 
6 r.IJIO 6b1 B CJiyqae CXeMM «'IIICTOrO>> ,!i;HCITCpCHOHHOI'O HHTepiflepOMeTpa, rrprr ROTOpOM Ha 
crryTHHRe 6r,mn: 6r.r ycTaHOBJieHLI nepep;aT'IIIRH c 'IaCTOTaMH w1 H w2 , He aaBHCHJI(liMH oT 
cn:r na:ron c 3eli'IJIH). B pacc~raTpiiBaeMoii H. JI. AJibiTepToM cxeMe qacToThl w1 H w2 p;omRHhi 
6r,rTh if!YHRI\HHMH npeMeHH, T. e. caMH cop;ep~aTh p;orriTJiepoBhl KOMIIonennr. CJiegyeT 
OT~feTllTb , 'ITO B yRa3aiiHbiX iflopMyJiaX, Bli)l;HMO BCJIO}.(CTBlie OIT8'IUTI<H, BeJIII'IliHI>I k1,2 

rob'le roL ,iJ ,.};, ~ ... ... 
BhipalliaiOTCH R aR -- -"- BMeCTO --", H3-3a '!81'0 '.\'a3a IIpHOOpeTaeT HeCBOHCTBeHHYIO e H ,. c 
pa3MepHOCTf, . 

3 

B pa3~(0:rax 2 ~I 3 CTaTbH ITOI<asano, RaKHM oopa30M ITO OIIliiCaHHOMY B BTOH JKe CTaTbe 
CIIOCOOY MOlR!IO OIIpC;J;CJIHTb (<IIOJIHOe 'IliCJIO <JJieRTIJOHOB B CTOJI6e C Cc'IeHHeM '1 C.~t 2 OT Hlilli-

t 
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HeM rpaHIID;hl HOHOC«flephl ,[(0 BhlCOThl rt0 CITYTHHRa B nepiiO,[( npOXOlR,[(eHHJI ero Ha,[( TO'IHOM 
zo 

Ha6mo,n:eHIIll, T. e. N 0 (z0)= S N dz>> (cTp. 5). 
0 

PaCCMOTpeHIIe aTOM 3a,L(a'III Be,n;eTCll B npel(ITOJIOlReHH.flX, 'ITO 3eMJIJI H HOHOC«flepa 
nnocRne, cnyTHHR rrponeTaeT Henocpe,n:cTBeHHO Ra,n; TO'IHOM na6mo,n:eHIIJI (sa,n;aqa ,n;nyxMep
na.n), 1lJieHTpOHHall HOHI(eHTpaD;Hll - «flyHHD;Hll TOJibHO BbiCOThl Ha,n: 3eMJieM, HOOp,!l;IIHaTbi 
CITYTHIIRa H 3BeCTHbi H 'ITO y'IaCTOH op6HTbi CITYTHIIHa Ha,n: TO'IHOM na6JUOl(eHHJI MOJReT 6hlTb 
npe,n;cTaBJieH n nn,n;e oTpesHa npHMOM, napamrenr,no.ti: 3eMJie. 

On;eHHII noaMoamoCTII npeRe6pemeHnJI onpe,n;enennH Nu (z0) c«flepii'IHOCTbiO 3eMJIH 
II HOHOC«flepbi H BepTHRaJibHhlMH rrep eMeiiJ;eHII.flMH CITYTHHRa OTCYTCTBYIOT, XOT.fl OHH 
OTHIO,L(b He O'IeBII,L(Hhl. 

OcTaHOBIIMCll na npe,n;nonpmeHIIII o6 OTCYTCTBHH nepTnHaJII>HbiX rrcpeMeiiJ;ennM crryT-

mma. ,I(JIH orrpe,n;eneHII.fi Nu (zo) rrpe,n;naraeTc.fi IICIIOJib30BaTI> «flopMyJry (14), ocnonaHHYIO 
zo 

Ha «flopMyne (12), BhlBe,n;eHHoii 6es y'IeTa nepnmaJibHoii cRopocTn z0 • B pas,n;ene 4 CTaT:bH 
anTop ncrronr,syeT «flopMyny (14) ,[(Jill on;eHHl'I rrorpemnoCTII H3Mepennii N 0 {z0 ) (cTp. '12) , 
H3 'Iero BH,[(HO, 'ITO «flopMyJia (14) paCCMaTpiinaeTC.fi HaR paC'IeTHaJI. B CHOCHe (na CTp. 8} 

yHa3LIBaeTC.fi, 'ITO y'IeT ~O He06XO,L(HM JIHIDL rrpii ynenn'IeHHH yrna MeCTa cP· 
HeTpy,n;no IlOHa3aTL , 'ITO npeHe6pcraTL BJIHllHHeM HOHOC«flephl Ha <JaCTOTY IIpHHJITbiX 

CHrHaJIOB, C03,L(aBaeMhlM nepTHRaJibHOH CHOpOCTLIO CIIYTHHRa, HeJJL3JI Hll npn Ha:RHX 3Ha'Ie
HHllX (jl, n6o, HeCMOTpll Ha cpaBHHTeJILHYIO MaJIOCTL 3TOH COCTaBJIHIOIIJ;eH CHOpOCTI'I, a«fl«fleHT, 
cos,n;a'BaeMhlH ero, neJIHH. CoxpaHH.fi nee rrpep;rronomeHHH AJILrrepTa, yHasaHni>Ie nr,rme, BO 

C'HITaH, 'ITO BepTHHaJILHaH CROpOCTL CIIYTHHHa z0 He paBHa HYJIIO, rrpn H3JlY'IeBHH CO cnyT- , 
HHHa pa,!l;HOBOJJH C ITOCTOHHHOH 'IaCTOTOH ro1 {BLIIDe yHa3LIBaJIOCb, 'ITO B 1 paCCMOTpeHIIe 
BeJJ;eTCH ITO CyiiJ;eCTBY J];JIJI TaHOrO CJiy'IaJI) Bhlpamemre J];JIH 'IaCTOTbi npiiHJITLIX IWJie6aHIIH 
cnep;yeT sanHcaTL n nnp;e 

ci:>=k;. ( 1_.!!:__Nu( z0 ))-k ~~(i\ _ iVu(zol). (A) 
1 o <Of zo 1 roy sm cp o zo 

3p;eCb !{1 =COl ;ocTaJILHLie 0603IIa'IeHim COOTBeTCTBYIOT rrpHHHTbJM B 1 • (BLIBOJ]; BLipaJRe-
c 

mm (A) orryiiJ;eH pep;artn;:u:eil Y<DH HB- sa Hep;ocTaTrm MecTa.) Ilepnr,rii 'IJieH aToro nr,rpa-

meHHJI, BaBHCJIIIJ;HM 0'1' ro, COBIIa,n:aeT C «flopMyJIOM (12) CTaTLH; BTOpOM 'IJieH, Cop;epmamiiH ~0 , 
n CTaTLe He Y'ITeH. O'IeBJiiJJ;Ho, 'ITO n HeHoTopLrx o6nacTJIX HOHoc«flepu, n 'IaCTHOCTH n paiioHe 
BbiCOT OHOJIO 200 I<.M, IIpH npn6JIHlReHIII! R rJiaBHOMJ' MaRCHMJ'MY JiiOHFI3aD;l'IH BCJil'I'IIIHa 
JIOKanr,noii: aneHTpomroM HOHD;eHTpan;Rn II 0 n MecTe rrpoxomp:emm crrynrm,:a Mollie'],' neCI>Ma 
3Ha'IIITeJibHO npeBI>IIDa'l'L cpeJJ;HIOIO 3JieHTpOHIIYIO HOHD;eHTpaD;liiO B CTO.il6e OT IlOBepXHOC'l'Il 

3eMJIH J];O CITYTHIIHa Nn_(zo). C p;pyroM CTOpOHLI, n epTHRaJibH8fl CROpOCTL ;o B IlpHMepc,. 
.<::·o . 

paccMoTpeHHOM AnLnepToM, rrMeeT sna•mHHe, nprrMepHo, 170 J.t/c (n cnyqaJix me BToporo n 
TpCTLero COBeTCHHX CITJ'THIIROB, RaH H3BeCTHO H3 6ny6miROBaHHLIX J];8HHLIX, HMeJia 3Ha'Ie
HIIe nopJIJJ;Ha 500 .111/c). Il03TOMY B BLipameHHH J];JIJI H3MeHeHH.fi 'IaCTOTLI npHHHMaeMOrO CHr
HaJia, cosp;anae~mro HOHoccpepoM, conepm eHHO Hep;onycTHMO npene6peraTL 'IJieHOM 

. ' a z0 ( Nu(z0)\ • ( a Nu(z ) ·, 
k1 -;; - .-- N 0 ) no cpanHeHHIO c 'IJICHOM k1r 0 1 1- - 2 ---

0 
; ' • 

COl Slll !jJ Zo , \. CO Zo 
N ( ) • 

IJOJib30BaTbCJI npn onpep;eJieHHH~ BbipaJReHHeM ('12) CTaTLH, BLIBeJJ;eHHOM npH yrta
"'O 

3aHHOM I!peHe6peiiteHFIH, HeJib3ll HH nprr HaHHX 3Ha'IeHIIHX yrJia MeCTa : npH MaJIOCTH 'f Il3-3a 

pac Ta ~ , a npii pocTe !Jl na- sa yMeHLmeHH.fi r 0 • 
sm <p 

4 
Ilpn paCCMOTpCHHH sap;a'IH 06 onpep;eJieHFIH napaMeTpOB HOHOCcpepHLIX ReO)J;HOpop;

HOCTeM BJ];OJib TI!_aeHTOpH~ J];BHlReHHH cnyTHI'IHa H. Jl. AJir,nepT OITHCbiBaeT 3JieRTpOHHYJO. 
IWHD;eHTpaD;liiO (_{JyHRD;HeH 

( 2:n:x) N(x, z)=N(z), 1+mcosA , (B) 

B HOTOpOH napaMeTp m XapaKTepH3yeT <<rJiy6HHY MOAYJIJID;HH>> SJieHTpOHHOH ROHD;eHTpaD;HH , 
a A-JIHHeii:HI>Ie pasMephl Heop;Hopop;HOCTH. 

<DH3II'IeCKII 9TO paBHOCHJILHO npeJJ;IT.OJIOJReHHIO 0 TOM, 'ITO JIHHeHHbie pa3MepLI MeJIRO
MaCmTa6HLIX HeOJJ;HOpOJJ;HOCTeM OJ];HHaHOBLI BO nce:ii: 06JiaCTH BLICOT 0'1' HHJRHeM rpaHHD;LI 
Honoc«flepr,r p;o op6HTbi cnyTHHHa. Ecnn yqeCTb pasnrr'Ine «flnsH'IeCHHX ycJionrrii: n pasJIH'IHhlX 
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Ie 4 CTaTLH 
1 (crp . '12), 
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06JiaCTJIX liiOHOC<flepLI (XOTJI 6:&1 orpOMHLIH J];Hana30H )J;JIHH CB060)J;HLIX npo6eroB 'I3CTIID;), 
TO 8TO npe)J;llOJIOlKeHI'Ie npe)J;CT3BJIJieTCJI npOII3BOJILHLIM, HH Ha 'IeM ne OCHOBaHHLIM. TaR 
B:aR COrJiaCHO (B) m II A He 3aBHCJIT OT BLICOTLI z, TO HeiTOHJITHO, B:aB: MOlKHO Y3H3TL, 'ITO 
peayJILT3TLI 1'13MepeHHft, OCHOB3HHLIX Ha npe)J;ITOJiaraeMOH 3aBHCHMOCTH JV(x, z) Tl'llla (B), 
XapaB:'l'epii3YIOT I'!MeHHO HeO)J;HOpO)J;HOC'l'lii BJ];OJih TpaeRTOpHlii )J;BHlKeHHJI CITYTHliiRa, RaR 8'1'0 

. yrsepmJJ;aercJI na CTp. 6. IIo-snp;RMOMy, aro yrsepmJJ;enne JIBJIJieTCJI peayJILTaroM He)J;opa
ayMennJI. IIpeJJ;CTaB:TJieTCJI O'IeBl!I)J;HLIM, 'ITO naMepennJI <finroRryan;n:H )J;onnnepoBLIX qacroT 
HJIH <Jiaa ROJie6aHIIH, npnHJITLIX CO CITYTHHKa B J];aHHOM Ha6JIIO)J;aTeJILHOM nyHKTe, MoryT 
xapaKrepnaosari. TOJII.RO <fimoKryan;nn nnrerpan:r,noii: a:rreKrponno:H ROHn;enrpan;nn B 
cro:rr6e or cnyrnnRa )J;O na6mo)J;aTeJIJI n HH'Iero 6onee. 

CJieJJ;yer OTMeTHTh, 'ITO B llpHBO)J;HMLIX B 1 <flopMyJiaX, OTHOC.IIII\HXCJI R 8TOH 3a,ll;a'Ie , 
raRme H~rerorcJI ne)J;opaayMeHHJI. TaR, 'Iacrora npiiHIIMaeMI.IX Ro:rre6anii:H )J;JIJI c:rry'IaJI nepRo
)J;J<PieCRoii: ropH30HTaJILHOH CTpyKrypLI I'IOHOC<flepLI (<flopMyJia (17) ) o6pam:aeTCJI B 6eCROHe'I

:n: 
HOCTL IIplii <p ----;, 2 , 'ITO, O'IeBII)J;HO, He )J;OmKHO IIMeTh MeCTa. 

* * * 
Hay'IeHHe pa3JIK'IHLIX XapaKrepliiCTJIR (B TOM 'II'ICJie li )J;OITIIJiepOBLIX 'IaCTOT) npnHKMae

MLIX Ha 3e~me pa,ll;IIOBOJIH, K3JIY'IaeMLIX C KCRYCCTBCHIIMX CTIYTHHKOB, MOJHOT ).J;B'l'h H yme 
)J;aJIO D;CHHMe CBe)J;eHHll 0 CBOllCTBaX II COCTOliHlili IIOHOCcpepLI. O,n;naKO rrpiiBC)J;eHHI>IC BLriDe 
C006pameHJiiH IIpHBO;tJ;liT R BLIBO)J;y, 'ITO .H3JIOJHeHHLIH B CTaTLe MeTO).J; liCCJie,ll;OBaHHJI liOHO
c<flepLI paccMorpen H. JI . A:n>IIeproM ne,n;ocraTO'IHO KoppeKrno n: ne Momer 6LITh n:cno:rri.ao
Ban )J;JIJI H3MepeH.HJI rex napaMeTpOB KOHOC<flepLI, 0 KOTOpLIX .H,ll;eT pe'Ih B CTaThC. 
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