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O C. A. fipyxunrau, A. A. Ilenqon, B. [. Jlenxorcxufi, M. B. Hnxonosa

Ifpnrvrrre rrBMepeHr{fl KoporrorreprroAr{rrecft rrx
rtpyTrrJrbHbrx ft one6aHrrfi eoJrHerrHbrx rrfl Terr.
f. flepnme peaynbrarhr

flpeAcran,renu nepBbre pe3y,'rbrarbr npnMbrx Irsrrrepenufi oAnoft ris pa3HoBr.rAHocreir co6cr-
BeHHbrx 4nuxeHrzrl r.flTeH - r-rx Kpyrrr!'rbHbrx xo,re6asuri. !,,ra rpex nrreH r-rcc,'reAoBaJrct
cnerrpam,nlrft cocraB cl{rHa,'roB ryqeBoii cKopocrr-r or AByx yqacrKoB lroJryreHl4, pacnor'ro-
xeHHbrx caMMerpr-rrrHo orHocr.rreJrbHo reHr nsrHa, HaxoAflrqefocr s6nusu ,ran6a. Bu6pan-
Hbre yqacrKlr norTyreHn HaxoAr.rJrr.rcb Ha ilrr.HuLr, flepneHArlKy!'rflpuofi x HanpaB,'reHuro Ha {eHTp
nso6paxeHur ConHua. OcuosHoe BHaMaHr.re yAe,reHo nepnoAaM or 1 irauu Ao HecKoJrbKr.rx
vacon. Pesy"rr,rarur pa6oru He cBl.IAereJ'IbcrByror o 6eccnopuou HailvLtrtr4 Kpyrr4JrbHbrx Ko-
te6asnir rqreH c rreplroAoM noprAKa 1 u, o6HapyxeHHbrx B [4, 1 1]. O6cyx4arorcq oco-
6ennocru KBa3I.In.arLIMIrHyruux ro.ne6aHlrft g no,Tyreur-r ntrHa u HenepuoAl.iqecKr.rx oAfiHor{-
nux Smoxryaqufi cropocrr B pa3Hblx yqacrKax [o,'Iyrenu; na6,rroAasuuxcq aBropaMr.i.

DIRECT MEASUREMENTS OF SHORT-PERIOD TORSIONAL OSCILLATIONS OF
SUI/SPO?S. I.  FIRST RESULIS, bg Druzhinin S. A., Peutsoa A. A., Leakouski j  V. 1.,
Nikonoaa M. V.-The f irst results of direct measurements of one of variet ies oi proper
motions ol sunspots, i .  e. their torsional osci l lat ions are presented. For three sunspots
(table) a study has been made oi the spectral composit ion of l ine-of-sight velocity sig-
nals from two penumbra areas symmetric about the sunspot umbra near the l imb. The
penumbra areas chosen were located on a l ine perpendicular to the direct ion of the solar
image. Main attention is locused on periods from one minute to several hours. The
.results reported here do not give convincing evidence for the presence of torsional osci l-
iat ions of sunspots with a period oi about an hour as detected in [4, l1].  Final ly we
discuss some typical features of quasi-f ive-minute osci l lat ions in the sunspot penumbra
and of non-periodic single velocity f luctuations in dif ferent penumbra areas as observed
by the authors.

Bnep,eHne. O cyulecrBoBaHr.rr.r Bpau1are, 'rbHbrx (nuxpeeux, Kpyr14rbHbIX)

ABH)KeHr{r i  COJrHeqHbrx nf lreH Ir3BecrHo AOCTa'ioqHo AaBHo. Hau6o.nee pau-
Hee ynoMr.rHaHI4e o raKoM HccJIeAoBaHHH orHocLrrcf l  K l89l-1893 roAalt,
xorAa KerunS6 HsyqaJr rqrHa BblrflHyroii Qoprusr (crr,r. fepaczMoBr4q E. ff.
@asrxa Co,ruqa.- M. : OHTtr4, 1935). I4s 638 IrccJIeAoBaHHbIx r.rM rsreH
BparrlaJrr.rcb roJrbKo 13. CNopocrr BPalrlenug cocraBJrflJra or 7 lo
35 rpaa/cyr. lIo3AHee oror rr4rr co6crBeHubrx ABHlKeHrlil ngren aHreHcHB-
HO r.rcc,rreAoBaJrc.rr KaK rro sorore.rrorpaMMaM (uanpuuep, u, 2,9, l2l),
ral< LI no cneKrpar'rbHbrM Ha6JrroAeHr{flM 12] . B l2l o6Hapy}KeHbr rreprioAr.r-
. l IeCKHe H3MeHeHLIg OpI{eHTaUHIi COd'IHeqHOfO IIf iTHa, KOTOpbIe aBTOpOM Ha-
3BaHbr KpyTr.r,'rbHbrMH Kor're6aHHflMH. llepno4 TaKHX Koile6aflr4ft, cocraBJrflJr
6 cyr.

llosauee [4] no Ha6JrroAenr.rsM Ha MafHzrorpa$e Kpuucxofi acrpo-
Snsnvecxoil o6cepBaropun o6HapylKeHbr Kpyrr.rJrbnbre KoJre6 aHLrfl. c neptao-
AoM oKoJIo 40 narzs. O4uoopeueHHo rr He3aBlrclrMo B [11] orMerreHbr nepuo-
.qHqecKHe I,I3MeHeHIrf HatIpfl)KeHHocTI4 MatHI,trHofo noJIfl H cBq3aHHoe c
3rliM ri3MeHeHr.re JyrleBoft cKopocrr.r, KoTopoe aBropbr o66qcHH,rlr.r Bo3Mo)K-
HbrMrr KpyTr.rJrbHbrM?r r(oJre6aHuqMr.r nffTHa c neplroAoM 45 MHH.

llparruuecKrz c caMoro orKpbrrnfl Kpyrr.rJlbHblx KoJre6aHr{ft flpeAnpl,I-
HyMaroTct nonbrTK[ r4cr]od'rb3oBaTb r.rx AJrs Ar{afHocTr{Kr4 Quanuecxvtx yc.rto-
eHft s [oA$orocQepHblx cdrloflx noA [flTHoM, oqeHIITb rry6uHy rIacrl,I rlsr-
{a,  xpr{Hr. rMaloqei i  yqacr l le  Bo Bpaulenl rn (cM. pa6orbr  [3,  9,  10]) .Vey-
IIEHI'IC TAKI,IX KOJIC6AHI.Ift MOXCT 6HTI NO.ICEHO U NJIfl NOHHMAHI{fl 'BJICHHff
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c.  A.  APyXUHHH, A.  A.  nEBUOB, B.  l t .  , IEBKOBCKHn, M. B.  HHKOHOBA

coJIHer{HbIx BcIIbIneK [1, l4]. I( uacroxuleuy BpeMeHH BbrnoJrHeHo MHoro
pa6or rro Kpyrr.rdrlblibrM KoJre6alHustvt rrrreH, Ho rIeJreHanpaBJreHHbre nps-
Mbre ri3MepeHux raxnx xo,re6auytfi Ao cnx nop He rrpoBoAu!'rricr. f launoft
pa6oroft aBTopbI rronbrra,'rI{cb BocnoJIHHTb 3Tor lpo6e.n, } 'AeJIr,rB oco6oe
BHHMaHUe KoporKorepnoAur{ecKuM S.nrcxryaurxu (nopx4xa I q n MeHee) "

Mero4,una. MeroA na6,rrc4euaq Kpyrrzr'rbHbrx role6auuil ocHoBaH Ha
o4Hoapeueuuof i  Soroe"rerrpaqecrof i  perr {crparr .Hz,ryuenoi i  cKopocrr . r  or
yr{acTKoB Iro,'IyTeHI4, pacnorrlo)KeHHbrx cr.rMMeTpI4r{HO oTHoCHTeJIbHO TeHA
rI.f lTHa, HaxoAffIl lerocs s6rugn nuv6a. 3rx yuacrxu nlr6upa,rHcb Ha Jrrlgur{,.

Y2

A u u G t Z J

Puc. L Me"rop, r.r3MepeHuq Kpyru.nbHhrr xo.re6anuir co.'rHerrHofo nflrHa

Puc. 2. Cunia,rr,r ,ryrreBbrx cxopocreri or AByr yqacrxoB ironvreHx (xaua.ru l, 2) u AHOQe-
peuqua;runurft curua,r (raua;r 3) 4,ra 16.06.88

nepneHAr.rKyJlflpHoii K HanpaBJreHHro Ha qeHrp i lso6pax<eHzq Co"'It{qa. Ha
puc. 1 cxeMarr4r{Ho noKa3aHo pacnoJro}KeHr.re Ha6JrIoAaeMbIX yuacrron I n
2 nonyreuu IrsrHa. flo.raraeu, rITo npu Halriluvzr KpyrItJIr,HbIx xo.ne6aguft
B rflrHe cJreAyer o)KHr.arb nporueoSa:Hbre 143MeHeHr.rfl , 'ryqeBori cNopocru
B 3TI4X yrIaCTKaX nOJIyTeHI.L

Fla6.nrc4areJrbHbre npo6neuu. Ocuoeuas cJro>KHocrb, Koropafl BcerAa
Bo3HrrKaer npr4 iroflyqeHui,r A,yrr{reJrbHbrx He[pepbrBHbrx cepaft ua6.nrc4eHI,tftr
coJIHeqHbrx nflTeH, 3aK,'rrcqaercn R neo6xoAlluocru rollHofo yAep)KaHI{fl
rrf lrHa Ha rqeJrr cneKrporpaSa. CyurecrByrotrlrle B Hacrorrrlee BpeMq fnAbr
rre yAoBJrerBopflror rpe6onanuau Aasgoft Ha6"rrc4arerlsoil 3aAaq[. tr ' Iuep-
Uug 6onluHX 3epKar't, noBoporoM KoropEIX KoMrreHcHpyercfl cABI,Ir I{3o-
6pax<euza, a .rrcQru B npaBoAax orpaHrlriaBaror roqHocrb yAepx{aHns.
.[,ocrynuue HaM AJIfi ua6.iIrcAesnri re,recxonbr r.rMeror $ororu4u, cra6wilv.
3r.rpyrcque no,'ro>KeHr,re r.r3o6pax(eHHfl ilo oAlroMy ero Kparo B Ka)K[,oM H3:
HarrpaBJreHr{it ruguposanflq. ZsMeHeHHe paccesuHofo cBera rrpn raKoM rI{- '
ALIpOBaHLTI4 CKa3brBaercfl Ha nOJrO)KeUUU USO6paXeHr{fl Ha IIIeJrr.r CrreKrp0-
rpaoa. Te.necron, Ha KoropoM uraHrrpoBaJrr.{cb Ha6nnAeHHs, ocsauleH So-
TO|T4AOM C SepKaJrOM MeHbIIrerO Al{aMerpa, qeM lJraBHOe AepXalO. ECnn',
pa3Mepbr aTMocsepHbrx HeoAHopoAuocrefi Arq raKoro reJrecKo[a cpaBHLI-
Mbr c pa3MepoM 3epKaJra ru4a (no ueurrre-uraBHoro BepKaJIa) ,  nso-
6pax<enue Ha AarqriKax Qororr4a 6yaer cMellrarbcfl, B To BpeMff KaK Ei
fJraBHoM Qoryce oHo Jrr{IIIb pa3Moercs. B eroft curyarlur.r pa6ora Qororn-
Aa [pr{BeAer K JroxHbrM cMeilIeHlrru uso6paxeHr.rrr B TJIaBHoM Qoxyce re-
JrecKo[a. Bce ngroxeHHoe onpeAeJrr.rno ueo6xoAauocrb pa3pa6orKr,r HoBo-
fo rr{Ar{pyrcqero ycrpoficrBa, cso6oAuoro or flepeqncJleHHblx HeAocrarKoB-

OnucaHne reJrecKona il perncrpHpVnrqefi annaparypbr. Ha6nrcAarenn-
Huft Irrarepnafl f loflyrleH B rlr,oHe 1988 r. n AcrponounqecKoM Hncruryre'
AH VeCCP (Taurxenr) Ha ropn3oHraJrbHoM co,rHeqHoM reJrecKone AUy-5"
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co cneKrpofpaooM ACn-20. Tenecr<on ocHaIIIeH sororu4otr't,. pa6oraronlnn't

B AOIOJIHI{TeJIbHOM nyrlKe. Pasruep 3epKa!' Ia rprAa 38 narra',  $OXyCHOe pac-

ar&nnu l7 rvr. ,Il,.rra y.tryuueunr KaqecrBa Neo6paxeuug BxoAHoe oKHo rla-

BHJIboHa reJlecKona 3aKpbITo creKrflHHoIl IIJIacrl4HoI' l '- 
cneuuar,rbHo AJrrr rrccJre,l,oBaHr.rrr KpyTuIb_]ll]x _xo,re6asxfi nsren HaMI'I

paspa6oran $ororun AJIfl coJlHeqHoro IIf lrHa [7] ' <DororuA ycraHoBJIeH [e-

De.[ trlenbro crleKrporpasa u pearupyer nenbcpeAcrBeHHo ua uso6paxe-

; ; ;  ; ; ; ; .  cr .ur6"" i , 'so6paxenr. r r -  pe.r . rgpgpyrorcn KBaApaHrHbrM Qo-

ToArroAoM Iz KoMIIeHcI{py}oTcfl IIoBopoToM IIJiocKonapaJI,rIeJIbHbIX CTeK,'IfH-.

*-ri--in-uatlruox. B cocraB ri4Aa BxoAI.Ir raK'<e rPLIlMa !,oee. Toqsoctl

yAepxaHl.If l nflrHa Ha ulerl l{ cneKrpofpa6a oxono l" ' lu[ xopolxo KOMIeH-

cHpyer yxoAbl HBoopa)KeHI.If l c qacrotofi ao 2 fq' O*rosHoll HeaocraroK

qorbrula - ero HeJrbgfl l. icnoJlb3oBarb AJI' rI.rAI4poBaHI'If l AI'IHaMHr{H. pa3-

BHBAIOIIIHXC'I flflTEH.

Ha6.nrcAenuff rlpoBoAl{, ' l l lcb IIo cne4ynueft cxeMe' tr4so6paxeufie coJI-

HeqHoro nf l rHa a nbro*or  r ipH3Mbr Aose opHeHrHpoBaJlocb raK,  qro6s. t

HanpaB,'reHlre UeHTp - Kpafi pacIIOJiaIaJIOcb IIepIIeHAHKyJIflpHo BXOAHOI{

q"a" cne^rporpa$a. Ha qe.nn ycraHaBJILIBaIacb MaCKa, [epeKpblBaloxlaf

cBer or 66roiSepu v reHH nflrHa. Tar or AByx yqacrKoB noJIyreHI'I^B

cner<rporpaSe SbpunpoBa,'Iocb ABe IIoJIocKI4 cneKrpa -l{a)KAafl Bblcoroll

i0,,. HuOntd4enzs npoBoAg,'rrcb B HeMafHurscii JrLrHur4 Fe I l, 543.45 unt

;;; ;;;";p;;" 0.0i, 
"r7*r. 

Cueurenne cneKrpaJlbHbrx nusutr, s o6onx

cneKrpax pefr{crpgpoBaJlocb c noMolIlblo AHCCeKropa III{-605-3 (exo4Haa

aileprypa (;.tXg-rrlrurr) , y' 'paBJreHr4e oJreKrpoHHbIM cKaHI.IpoBaHI'leM Koropo-

rO TIOCTPOCHO TAK''ITO6IT KBAsIiOAHOBPCMEHHO ABYMfl_KAHAJIAMH I{3MCPflTb

cABlrrr4'nu]Huft Ha AByX yqacrKax ero Qorora.roAa. flocroflHHafl BpeMeHI{

H3Mepr.rTerIbHbIX KaHaJIOe - 3 c. OnnCaUue TtlxoMeTpa Ha ocnoBe AI'ICceK-

ropa  npuBeaeHo  e  [ 5 ] .' " '  
nd cv i ra eH6pausui i  HaMr,  MeroA per 'c 'paut i ,  f l ' , ' I fercq ArQQepeH-

uHaJIbHbIM H ItO3BOJrfleT IrO sasonult H e aNln"II ' ,ITyAHbIM cooTHolxeHHflM

$.lnxryaqi.rft cHrHaIOs .nyuenoil CKopocTLI B Ka)KAoM I'13 KaHaJIoB CyAI{Tb

o6 ," np"poae H orAeJlflrb peaJlbHble cHrHaJ.lbI or IxyMoB cneNrporpaQa'

I-Iocxo,rrlxy npeABapHrenlso o6a KAHaila 6U,'tU C6anaHcHpoBaHbI TaK, qTO

npr-r OAHHaKOBOM CABI.ITe JIHHHT| Ha IIX BbIxoAax pefficTpl',IpoBaJll{Cb OAL-

HaKOBbIe CHfHaJIbI ,  lxyMbl  cneKrporpaQa n xauaJlax npOf lBJIqIHCb oAI{Ha-

KoBo, c pa3nltqueM se 6o"ree 10 u/c.
Curlra.rru AyuenOfi cKopOCTLI oT AByX yqa.crKoB IIOJIyTeHT I'I ctlfHa"I nX

pa3Hocrr,r (antbQepenuNa.tluuft)-_3ail.rcbIBaJII{cb Ha MarHI4rHyIO JIeHry Ha'

MHoroKaHaJIbHoIvI MarHnro$oHe'H-067. Bo sce AnI'r sa6.lrcgertuit oAHoBpe-

MeHHo c 3anr{cbro ryr{eBbrx cropocrefi perl4crpltpoBaJll lcb cHrHaJIbI Apo)Ka-

""" 
np4"" nao6paxeHus Co.nuqa 11o AB)/M KoopAI'IHaTau c o6ulero rI ' IAa'

a 15 l lronq-TaKxe c[fHaJrbr cMeuleHlrfl nflTHa B |JIaBHOM QOXyCe.
Pe3yrbrarbr na6.nrcg,ennfr. B reqesue nsuz Aseft BbIIISJIHeI{bI sa6.nro-

AeHHrr rpex rpynn rqreH. !,aHusre o Hr.rx npeA,craBJleuH e ra6Jluqe. Hu

O,U.HO kI3 HCcJIeAoBaHHbIx IIflreH He 6u,'tO yHI{nOJIfpHbIM. Ha6lO4eunr

l0 HroHq rrpoBoAfiJrrlcb B JrHAepe 6tno.nrpuoli rpyllnbl, a B [ocJIeAyIoIqHe

,r,HI{ - B fpyn1tax, cocroflIrl[x H3 6oJrbrlloro IIflTga, oKpy)KeHHoro MerrIKI'IMI{

NPgMbIE I'3MEPEHH g KOPOTKONEPI'IOAI{TIECKHX KO JI'EEAHI4X

xaparrepncTl|KH nccJreAoBaHHbtx rrf,TeH r{ BbtAeJreHHHe nepl{oAH xo.le6anufi n nux

bpeMr  u l Ilepaogrt, uuH
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C.A.APYXUHIIH, A.  A.  NEBIIOB, B.  I I .  J IEBKOBCKI,{ IZ,  M. B.  HHKOHOBA

ITOPAMH HJII , I  Nf lTHAMI.T.  BCC TPH TPYNNbI PA3BTBAJII{Cb, I IPU 9TOM BIJAHMbIX
rsr{eHenufi B crpyKry_pe rqrHa 3a BpeMs Ha6,lrcAesuir ne npoucxoAuno.

czrHa.nu v1 w v2 0T AByx yuacri<oe [oJryreHH flf lTHa, [OryqeHHbre
orrzcaHHbrM Bbrrxe cnoco6ou, HMeror psA oco6eusocreii.

1. f lperxae ncero o6parraer Ha be6n aualaaH?re, rrro e o6o[x KaHaJIax
CUTHAJIbI VT VI V2 NOKA3bIBAIOT OAIIHATONUii TPCHA B KOPOTKOBOJIHOBYIO
cropoHy. B cpe4Hena 3ror cABrrr aKBHBaJreHreH cKopocrw'2.L xv/c (invr
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EFua,,1

Puc.^3. AuQ$epesuua,'rlsui curna.'r B pa3Hbre lura Ha6,rro4eurzri (ra-
Ha. r  3 ) :  a -  10 .06 .88 ;  6 -  12 .06 .88 ;  a -  15 .06 .88 ;  a -  17 .06 .88

3.8 nu) sa I .r. Bepoaruee Bcero, ou o6yc.lonnen 4periQoM creKrpofpaQa,
nocKo,'IbKy no4o6Hurt rpeHA Ha6nnAaercfl. Lr LJrfl. Terflypuqecxwx nunuft.

2. f loc;re yAa,'reHnq rrapa6onlqecKoro rpeHAa carHaJrbr V1 u V2 Hcrrbr-
Tr,rBaror rrorirn cr.tuQasuue Hr.r3KorracrorHtre Ko.[e6aHuq (nepuo4 or I Ao
2.5 u), aMrr,rr.rryAbr )Ke orHX Kone6aHfif i (ao 600 tvt/c) s paiHux KaHaJrax
LlasHbIe, rITo, BogMo)KHo, cBaAereilbcrByer o6 r1x co,rue.{uoft ilpfipoAe
{pnc .  2 ) .

3. Kpoue Hlr3Korlacroruux clluQa3ubrx xo,re6asaft B cflrHaJrax Ka)K-
AO|O KaHaJra nepuoAr.rqecKr.i na6.nrc4arcrcr Bo3MyrqeHr.rq cKopocTr.r (lo
200 tu/c), no Qoprr,re roxo>Kr{e Ha oAr.rHorrHbre KoJroKoJroo6paeuue r.rMnyJrb-
cu (pnc. 2, cp. xaua,ru I u 2). 3ru $.rrroNryaqzu BHocflrcff e arQ-
$epeHrlzanrusrft cursaJl or oAuofo r43 KaHaJros z 6o,ree 3aMerHbr B Te AHu,
KOfAa rrflTHO HaXOAr.rTCfl 6,lUX<e K Kparo I.HCKA CO.nsqa.

4. f iporzeoSasuue Hr.r3Koqacrornue xo,' le6aHr.rr cKopocrr.r B AByx Ka-
HaJIax, Koropble, KaK oxltAaJlocb, AodrllKntr 6uln orMer{arbcf ltpn Kpyrr.rJlb-
uux xo;le6anufl,x, ne o6Hapy>xeubr HH B oAHy Lr3 rrrrr.r 4ar na6.rrcAeHrft,
oAHaKo 3a cqer paeuoft aMnJrr4ryAbr xo,re6asHfi B KaHaJrax I u 2 s Ar4SSe-
peHrrna,rbuoM cl{ruadlre cKopocru Hl{3KoqacrorHue xo,le6guxs glrf lHbl. Au-
rrrnryAa raKr{x xo.le6auuii 50-100 lr/c, nepnoAbr or 20 lo 160 uan (cru-
ra6.rnqy u puc.  3) .

32



NPgMbIE }T3MEPEHHfl KOPOTKONEPHO'U.HI{ECKHX KOJIEEAHZN

5. Kar< orMeqarocb Bbrrrre, B oAr.tH ue Aneil sa6lroAeunft oAttosp-eh'IeH'

HO c 3anl{Cblo CKOpOcreft perucrprpgBaJlucb clrHaJIbI c AarIIHKOB oolqero

Qororn4a r cursa.llu cMeuleHr.rs flrrrHa B fJIaBHox4 soxyce, Koropble KoM-

nencnpyer uecrHuil sOroru4. Busya.aluoe cpaBHeHlte _3TLIX cHfHaJIOB C

cHTHaJIaMI{ CKOpoCTI,I OT noJlyTeHeft 
-nOraSaIO' 

rITO xaxOIl-.nn6o eHatlnMOii

3aBHcItMocrI-I Mex{Ay saun Her. llponeAeunHft sareNl c[eKrpaJlbusfr alna'

JtE3 Cr{THaJIOB B UeJIOM ITOATBepAITJT ero. EAugcTBeHHbIM HCKJIIOT{eHI'IeM flB-
'rIAeTCfl 

[epI4OA 128 iwttU, xOrOpufi OTMeqaeTCg I'I B CI{rHa'laX CKOpOCTIa OT

nOJIyTeHeft, r.r g AaQQepeHUI,Ia,'IbHOM CLITHaJIe, H B CHfHaJ'Ie CABI'IIa IISTHa

BAOJIb Ha[paBJIeHI.I i 
'x'nuv6y. (DassI Kone6aHl{i l Bcex cnrHaloe 6"rtrsxu'

-q;;o"tyad xone6au[q noJrox(eHar nflrHa cocraBJlser oKo,'Io 0.5-0.8", t l

1t5l CKJIOHHbI CqHTaTb, qTO oHo IiMeeT coJlHeqrioe npo[cxoxAeHl{e' iIOCKOd'Ib-

t ' &

ih \
i

Puc. 4. flone4euue 4uQQePeuuu- l, .
ar'rbHoro cr4rHaJla (xana.n 3) B !I
rpH nocaeAoBarer tbHb lx  AHf l  aJ ' I f i  t r ' * - f
CA 118/88 Epeun,v

xv 6olee KoporKolep[OAI.IqecKI,Ie K9ne6agfls (uenee 10 uuu) noJIOx(eHLIfl

nirna c fopasAo 6o.nluruun aMrlJlliryAarrau (Ao 3") ue KoppeJll{pyrcr c cl{r-
HaJraMH CxOpOCrH.

6. llpaxrnuecKr.r Bo Bce AHr.r Ha6rroAeHHft s cHrHaIax cKOpOC-rII BHA-

Hbr KBa3urflrIiMHHyrHbIe $.nnxryaq[I] cKopocrlt c aMnJII{ryAoft rc 200 w/c,

riMenurye Uyroeuit xapaKrep. I4norAa ern $lroxryaqun cIiHQa3HbI B pa3-

Hbrx KaHaJIax, I,IHorAa nporneoQasubl, a I{HorAa oTMeqaloTcl B cIifHaJIaX

cKopocru roJIbKo oAuoil Ii3 nonyreHgti. llpn yAaJIeHI{I{ tIflrHa or Kpas AIr_c-

xa 
'Co;rsua 

aMnrILIryAa S.rrnxtyaurarl ye6.launaaelefl (9q.^^p".. 3,a w 6)'

7. AEQ$epesqra.l]tntrf i curna,r AJrs rflrHa cA 118/88 B rpH rocJle-

r,oBareJrbHblx AHfl Ha6nIoAeHHti uue,r pa3Hblii HaK,'IoH (11c. +;.-,

o6cyx4enue pByJrbraroB Ha6Jrr04,enuft. csrsa.lu vt tt vz I,IMeIOT

cxox1Hblfr cnexrpa.ntiblf i cocraB, npfiqeM cne]irpbl cKopocreft B o6o[x Ka-

HaJrax pa3II{rIHbI (pasnnuuft 6onrure s o6;lacrn MIiHyTHbIx nepIIoAoB) .

Bvecre c reM cAsriig Jrr.rnr{ft, Bbr3BaHHbre ttryMaMH c[eKTporpaSa, n o6o--

ux KaHaJIax flpoflBnflIorcf oAI{HaKoso' 3ro cneAyer LI3 cpaBHeHI{s 3anl]cefi

vt n vz n 4rassepeHur{a,'rbHofo cgrga,rra; flBgbre rrJyMbr B cLIfHaJIax vt-vt vz

rro,rrHocTbto BblqllTatorcq H oTcyTcrByIoT B pa3HocTHoM cIirHaJIe. Cner-

rpa!'rbHblfi cocraB cHfHaJIoB cKopocreii B IIoJIyreHsx I 'I AHQOepeHIIHaJIbHo-
10 crirgaJIa 9TJILIqaloTcs oT crIeKTpaJlbHoto cocraBa Kone6aHI'Ift cKopocTlr

n {OrocQepe. B o6.nacrs KOporKHx IIepIIOAoB 3rI{ C[eKTpbI HMelor nIiKH

oKoJro 1, 3 n 5-7 wuu,
Kax OrUeqaJIOCb, npOrueOQaSHbIx HLI3KOqaCTOTHbIX NO.Ie6aHIaii e nO-

JrvreHr.r ue o6sapvxeHo. qTo Kacaercq HH3KOqaCTOtttltx cuusa3Hblx I 'I3Me-

neiruft CHrHaJron Vr n Vz, To, noCKo./IbKy MEI perllqrpl{pyeM cKopocTll B

AByx npocrpaHcrBeHHo pasHeceHHblx roqKax norepeK Al{cnepcl{H (npliMep-

Ho Ha 2.5-3 MM), B flpriHrlr{fle HeJrb3fl rroJlHocrblo I{cKJIIolllIrb pa3,rHrlHoe

BJrHsHIle CneKTpOrpaQa na srlt ABa KaHaJIa. OAsaro BeJIIiqHH-a TaKOro pa3-

nwrufl.[,oJIx(Ha 6drt'HeBe,'II-IKa (orono l0 rra/c, cofJlacHo [6])' Bosuoxua

CHTyaIII{g, KO;Aa Ha cI{gQa3HbIe IIIyMbI c[eKTp_orpaSa HaKd'IaAbIBaIOTCfl

npoiunoQasHble c[IHaJIbI Kpyrl{nbHblx KoJIe6aHrIl ntrHa. 3ro raxxe Mo-

x(eT npHBeCrI{ K pagfltlTIHIO aM[nLITyA CHTHaJIOB Vt w Vz. Ecnn_ xe peru-

cTpHpyeMbre HaMH CLfHaJrbr nMeror colHerrHyro [p{poAy, Ha6nloAaeMoe

cOOTHoIxeHI,Ie aMnJIIiTyA Vt ut Vz Mox<Ho 6u.no 6u o6bscHliTb BpauIeHI{eM
(xoae6annanrn) [rrHa BoKpyr rolIKH, HaxoAflqegcfl 3a ero [peAeJIaMH,

nOAO6Ho KOaebaHHflM, cOBepuaeMbIM MafTHHKoM. B etOu CIyrIae HalI

nHOQepeHqLIaJIbHbIft' curiial AefIcrBLIreIbHo 6yAer o[I{cblBarb <KpyrHnb-

Hy16)> cocraBnffIqlqyn KoJIe6aHLIft nffrHa. B no.llsy TaKOro (<MaqTHHKOBO'

t\fu*
'56 
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rO>> ABHXeHI'Ifl CBUA€T€,'IbCTByIOT I'I CIifHaJIbI CMeIqeHI.Ifl COJIH€T{HOIO tIflTHal
(c.rlr4a Arq nqrHa) B HaflpaBJreHHri r{eHrp - Kparl. Aun.unry4u Ko!'re6a-
HUfi CXOIOCTT4 B [OJryreHr.r r] cMerrreHlre [srHa xopouo cofJlacyr,orcfl MOKAy
co6oft, BoeNIolKHtt, Ha Ha[I B3fJItA, LI TaKI,Ie ABI,I]KeHI,rfl, KofAa BCe rlgrHo,,
coBepuaeT BepTI.IKadlIbHbIe KoJIe6aHLrr. IIpu oroM MoxeT Bo3Hr{Karb rroBo-
por rrf lTHa x efo Kpyrr.r, 'rbHbre No,re6au[q. f lpu perucrpauur.r ryr{eBbrx cKo-
pocrer? B no"IyreHflx Ha cuH$a3Hbre curHaJrbr or Beprr.rKa!'rbHbrx No,re6a-
suii sa;lo>rarcrr nporr.rnoQasutre or KpyruJrbHbrx, r{To raK)Ke [pvBeAer K.
pa3,Il[qu]o aM[,'II.rTyA CLT|HadIIOB B AByX KaHaJIaX.

B" ra6.nuqe [prrBeAeHbi nau6o.nee 3HaqaMbre nepuoAbr (c ypoeHeir,r sna-"
qfiMocrH He HrN{e 0.9995) B cneKrpe ro.re6aHuii- e aasbeb^eHqHaJrbHoM
cr.rrHa,'re, Koropbre BbrAe,rqrorcfl np r.r o6 p a 6orxe MeroAoM Kop pe,rfl i t i loHHoro,
nepH_onorpaMMaHar ' r r . r3a (Kl I fA)  [8]  .

Heo6xoAiruo o6parzrr  euaMan,e Ha nepr ioA oKod' ro 1 q,  xoropurt  or-
Meqaercr Bo Bce Auu ua6lrcAeHufi. l logvepxHyrbre B ra6,'raue flepuoAbr
liMeror uau6o,rluryro Mor{Hocrt. cxorlsflrqar? KnfA cerz4ere,rL,crByer o
TOM, qro BCe nepuoAbr MeHee 90 uun B Ter{eHHe 4ut ua6.nrcAeHzii SaMerHo.
H3MeHflIOT CBOIO MOUTHOCTb, a r{HOfAa H npolraAalor. Bepolruo, TaKI{e Ko-
;te6asusr He irocrorHHbr Bo BpeMeHH, a cKopee Bbrf,rrf lAflT KaK qyr ug 2-
3 rone6asnii.

Tar<rztr,r o6pasolr, garuu ga6.lIoAeHHfl npgMo He IroKaBbIBaIoT Hadrllzq14g
r- :pyrHJrbHbrx xo, le6asuf i  nop14Na I  u (c  ar in .nHry lof t  6o. l rue 20 na/c)  or-
HocHre!'IbHo IIeHTpa IIf lrHa. B ,ryuuev cn)'qae MoxHo toBopIITb JIZIIIb o,
xone6aszsx <<MaflTHHKoBoro>> THna .nu6o o Beprr.rKaJrbHux- r<o.te6aHLrflx,
f lpoi{cxoArlql{x oAHoBpeMeHHO C KpyrHnbHuull. oAuaKo, nocKoJrbKy ocTa-
ercs He esIscHeHHoll rlpHpoAa Hu3KoqacrorHux cuuQa3Hbrx r<o.rie6aHr,ti i  s-
CI'I| Ha JIaX CI{OpOCT}I B IIOrIyTeHflX, HeJIb3fl HCKJIIOT{HTb H LI HCTpyMeHTaT'IbHbIe
NPKI { I , IHF , I .  BO3MOXHO,  HANPHMCP,  BJ IH f lHHE H3MCHCHHg NP03PAqHOCTLT  AT-
uoc$rpu Ha Bapr4arlun aper?Qa cneKrporpaea npx ero rpofpetse.

lloseAeure 4aQSepeuuua,'rbHofo cnriaja Vt Anfl, nstra CA 118/8S.
3a rprr roc,'reAoBare,rrbHbrx AHs (pnc. 4) no3BoJrser npeArro,'rolKr{rb, rlro
pasHuf i  HaK, ' roH n rpa$ur<ax 3Toro cHrHaJIa,  BO3MO)I(HO, CBq3aH C Kpyr tu lb-
HbrMr.r xo,re6aHuq[4u .trf lT:F.a c lep].roAoM 5 Cyr. MU He [pOBOAH,'][ CneqH-
aIIIhHOTO r.r3MepeHl.rf l Qorore,'rHofpaMIvI ntrHa, Ho no e)KeAHeBHbrM 3api.IcoB-
KaM A3 6rc,r,rereug <<Conue.IHble AaHHbte)> Mox(HO CAeJIaTb BbTBOA O TOM,
'rro AeftcteHTe,rrbHo 3ro^ rrf lTHo coBeprxaJro raKHe xore6aH[q c [eplroAoM
I {CCKO' ' IbKO CYTOK; TO <<UO,IHEqHbIM AAHHbIM>) 3TO BHAHO B TC AHI4 (C 17 NO
22 uronn), KorAa reHF rrflrHa pa3AeJrr.rr'racb Ha ABe. Arr,rn.ruryAa No.ne6annfi
cKopocrn - ropqAKa 3 i<na/c.

oco6eHuoct,rc oA[HorrHbrx ro.nor<o,roo6pa3Hbrx Bo3MyxreHr.i i i  e c'rua-
nax v1 v 12 f,Bilfl.ercfl To, rrTo oHr.r xar 6u ebrsbrsaloTcq iMerqeHEeM c[eK-.
rpa.ttuofi JIHHLLH rOJrbKo s oAHy cropoHy - or ua6lroAareJrrr. flocxontxy
\'1 u V2 ua6nrc4arcrcfl oAHoBpeMeHHo, tts Qasoeoro coorHorxenzn Qnnx-
ryar\uft M0>KHO yBepeHHo KoHcrarripoBarb coJrHerlHoe npoucxo)KAeHr.re 3TI{x
oco6eusocreft. Taxue xo.rroxo.rtoo6pagHbre Bo3MyIq.eHHfl Mo>KHo o6rqcuilru..
rrpKr{Mrr crycrKaMlr [JIa3Mbr, pacnpocrpaHsrolqfiMHcfl or BHeruHeft rpatrnqsl
NOJIYTCHIi B TEHb IISTIiA BAOJIb AYTOO6PA3HbIX BOJIOKOH TIOJIYTCHH. IIOAO6-
HbIe cfycrKu sa6nto[alorcfl Ha nocdlleAoBaTeJrbHblx cHHMKax rrflren c Bbr-
coKrzM pa3perxeHr.rervr [13]. cropocrl Hx paclpocrpaHeHr4fl AocrHfaer He-
cKod'rbKlrx Kr.rJroMerpoB B CeKyHAy rz ua se6o.ururofi qacrn ceoefi rpaeNro-
pvLr (npu ua6,rrroAeHurr noA yrJroM K [oBepxgoc-ru s6Jrusu.rruu6'a) onr.r
Moryr Aarb BKJIaA B ,'IyqeByl'o cKopocrb, l lro I{ per[crpl4pyercfl HaMLI KaK
OAI4HOTIHOE BO3MYUICHIIC.

Ksasfinsrl{MHHyrHbre xone6awns B cHrHaJrax v| w v2 orMelraJlr,rcb Bo-.
BCe Aarbr. Ha6.[n4agrueecrr yBernlreHr.re aMlJrriryAbr Qrroxryaquft cxopoc-
Tr4 3TEX KoJre6aH[r? ilpE yAaJreHHr.r nffTHa or Kpafl, AHcKa Connua
(puc. 3, a, 6) cnugereJrbcrByer o roM, rrro B no,ryreHr.r npoucxoAsr cKopeg.
BepTHKarbHue rone6asuflf Hex{eJrr{ Kpyrr.rJrbHbre. To'rHbrir nepHoA grr.rx Ko-
,le6,affilr? orJrHqaercq or 5 uag I{ coctaBJrser B paSHbie AHr,r or 4.5 lo.

3 4  ' ; :  '



flP gMbIE H3MEPE Hnq KOPOTKOIEPhOAI4T{ECKHX KO'1E6'\HI'IPI

8 uuu. Bo npeua perr{crpaqrr{ Kodrre6aHlrfr 17 urc:fts B fpynre cA 118/88
psAou c IIflrHoM npol4solxJla BcIIbI[IKa 6atna 2 ('cornacuo AaHHbIM Acrpo-
HoygqecKofo I{HcTLIryra AH VsCCP), MoMeHT Har{aJla BcIIbII IKI ' I  CoBrlsr ' l

CO C6OSM QaSu rnaSunflTI.IMHHyTHbIX KoJle6a:rufr., a MoMeHT ee oKoHaIa-

Hlg - c BoccTaHoBJreHr.reM npoiI. IBoOa3HbIX KBa3IirI f lTI iMlIHyTHbIX Ko,Te6a-

Bnft B noJryTeHlt AaHHOIS ls1ra. B re,{eHue STOpO AHs Ha6nrcAegutl  eape-

rncrpr.rpoBaH eule OAHH c6oll  Qasu xo,re6aunft,  oAHaKo y)Ke 6e3 KaKHX-

rn60 BcIIbIIlIeK.

OCnOsHHe BbIBOAbI. l .  Pesy,rr,raTbl I IpfMbIX weuepeunfi  He CBIiAeTe,i I t ' -

cTByror o 6eccnopuoM Halr l l i lug KpyrI iJIbHbIX KoJIe6aHI{f i  nqreH c nepnoAoM

nopslr<a 1 q (c-anan,ruryAofi 6o.nlure 20 na/c); 2. .floeeaeHne 4nQQepeu-
rlgaJrbHoro crirHa,rla AJrq CA ll8/BB B pa3l{ble AHLI Ha6,'IpAesutl cBI{Ae-
TeJrbcTByeT o ToM, qTo 3ro IIf lTHO, BO3MO>KHO, CoBepIxaJIO KpyTI4JIbHbIe KO-

te6auui c nepfioAoM nopffAKa 5 cyr u,ru 6olee; 3. A;tf l IItrHa s6,'Ins[

Kpafi AI4CKa B cltfHaJlax r'IyqeBbIX CKopoCTeft OT Ka)KAOI? LI3 nOJ'IyTeHeft Ha'

6aroAanrcs oAI.IHoqHbIe ro,'tot<o.noo6pa3Hble Bo3MyIqeHI{fl '  BbI3BaHHbie cMe-

I[eHr.reM nJra3MbI or ua6,lrcAareilf l ; 4. Keael.Ingrl{MliHyrHble KOJIe6aHHff B
pa3nbrx yqacrKax noJIyreHLI HMeIOT c,lyuaftHyrc Qasy. Cxopee Bcefo 3ro

BepTuKa,IIbHbIe KOJIe6 aHI.Ifl .

Aaropu Bbrpa)Kalor 6.taro4apuocrt B. M. fpraropbeBy 3a noJle3Hoe
o6cyrxAesue u LI. C. Carrapoey sa lpe4ocraBJleHlle Bo3MoxHocrI'I Ha6JIlo-

, reHur i  Ha AUY-5.
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