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{.,r. ocTPoB( bKl4i.i
HaqioHanBHui yHiBepc rer "JI6BiBc6r€ noniTexHiKa"

BI4BEAEHHq OOPMY,'II4 BII3HATIEHHfl
AHOMAJIbHOi BEPTHKAJI bHOi PEOPAKUIi

HA OCHOBI TEOPII TYPEY,'IEHTHOCTI ATMOCOEPI4
re ocnpoqc*uti A.'tL, 2003

Ea oc ose meopau m!p6!te mtocmu Mo utn - Otrylosa ioKatbtqoemcA heopclrro: qrei At
d o arb,taa aepmuKlnutat pe4)pa<qut 3tt l-2 c speJtcttu pas a Jtaqctuvatuoi outnumlic

xoteia ui 6Bup oi qeru i( imo ),ce alteirn. Teope nposepe o iKcnepuJre murbtro.
Kpuh tR)tromct otuadoqttbte 4)opJr!;tbt utto,vtL:tbuoi pe paKquu.

The lbllowing lheoreDt war Foved on the basis (t Monihobuhov lheo4J of turhule ce: mtqn
a oualous verlical refractioh trithin tific span l-2 sec. is equal to tna-\it tfll anplittkle 4 a iltget
oscillation h'ithin the sotltc time spa . The theorcm wa$ exsntined experinentolly. Thc tttistaken

.lott uhs ofanonalous rcllaction went critiLizel.

I{oDor(nii icropl|.rl|I|fi napnc

3eNflra BeprnKa,lhHa ped)pakqit B B,raco,ca nportroM Maiixc 190 po(iB. Iliolrcpnrv urt\ t(olnil)l\('Hh

6y,1u Dx,ra,ri Bqefli: r0opcu6 iar(oHi8 rlr,rroM,1crH, cair.rraTa Mcrony rpiaHryntuii ( l6l4 p.) roiuarucru,
Bini6py,q CHenniyc. akancMiK, Oparrry'fl3 XaI| ni{ap ra 6araro iHrrrux.

HesBD(arc.ru lla uaa3snqaii]ro,rtoBrorpfisani rocnirxerrru npo6ncNifi pcopaxrlii. rte 3triiiltcHo lJ

ocTaTog!ro[o po3B'r3r(y i ira c6010lrri, flpo6ncMa Brrrnrrnach rilKoro t( cri]la lHolo. tK i nnorl{o3 norollrr,

50 pokiB cepeA iHUr x locniAH KiB qi€i npo6,1eMr npauro€ Jl6BiBcr,Ka lllkona pe(Dpaxuii. Bicrpt
r'locJrilxcHL 6yno cnptMoBarre Ha peo paKToMerp iro , ro6ro rrn flolLlyft NleroJtia BU(lttortctrrlt cnorBopcHr'

acrporroNro-reoae3fiqHBx BIMipiB HenprMoniHiiiHicTro Ta HepisHoMiprricTro porfloBcro xcuut eJIcKlpo -

rvarrrirrrrx xgr,rL (EMX), BrK"lnKauux npocropoBoF Heol(Hopl/'lHicrro rycrxrrn ra nokil3tl |(a

larl0MreIlH t aTMocdeDI].

CaMc B peopaxroMerpii Jlbliscr,ka u(o,1a pcoparqii Ma€ neBrri ycnixx . sinoMi tK u yKpairri. rar i

npore rocrrHeBHr qBx ycnixiB flpoxo!rrro ) BirxKIrr nor\Ki\ icrrrrrrr. r rrcrrrrry,tuvt 6,'ryxau-

IrvI Ti no\rrrKavH. r Blncr)nMh .a npoprrB.rvrr, Porlnt,lcvo s cllr-ri ilnhrv nou)Kll vcToniB

si3HaqefiH, 3eMHoi BCprxxaJrbrroi pe()pa(uii, ue nurauHr ( trejHrqfioK). npore BaxruBolo qacrflHolo

peoparooMerpii. ocKiJllKn Bepr kanBHa peopaKuit 3Ha,rHo. no viHyr r)fll. [loae cnorBoprcBaru BuMIprr

BeprHxa"l6Fnx KyriB.

Beprljl<anbHy peQpaKuiro BrJrBriJrocE Aour.nLHUM po3arturx Ha HopNtanblry ra auoManlHy 'lacruHa ,

Bu3HaqeHHr HopMa,rr,Hoi cxra,qoBoi peopaKuii aaBlro peani3oBaHo, HopMa"lbHy BeprtKa,'rBHy

peopdKuiro,oocr^rHhoroqHorro0.l(eKyHA n)rHrMoxHa +raiirrr ra rf'opv1,ro'o
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Po3po6neHi yro.rreHHr oopMynr (l ). He B qroMy npo6neMa! flpo6teMa y Bt3HaqeHHi aHovanbHoi

pe$pakq;i. Ur crora.qoBa rracrnHa peopakqii Bx3Haqaerlct 3a oopMynorc

p
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oopMynax (1f(3) P ra fBiInoBiAHo rncx B M6 ( B hna) ra reMfleparypa B IIrKanr KenEBiHai Z
AoBx Ha niHii po3noBclonxeHE EMX B M,; d/ HeckiHrreHHo Mari Bjnpi3rol, B ,krjx norpjoHo 3Haru
aHoMa"'rrHi (roqxoBi) eepruraar,ni rpalieHTn reMreparypn y,,*?., t BiAIlarL BiI Bi3upHoi rliri Io
6ix1.roi To.rk( inrerpynanxr: d,,-, - cepe.qrrr anova,rrna pe$paxqir 3a ,poMixor .lacy HaBeleHHlt
3opoBoi rpy6u Ha Bi3npHy qinB (1 2 c); y,,,"_,"" aHoManrHrrii, ekBiBareHrn{;i cepeAHi; rpaAi€H.l
TeMneparypu 3a rleji caMqfi npovixox.racy, fliAKpecnuMo, ruo rpU, rinsrl Lqo 3raAaHi napaMerplr,
na3BaHi cepeIHiMr.t, rqo6 Bilpi3Brrn ix eiA vurrernx sravent. .flK BrAro 3 (3) %,,"*."/ - rH.reryanlHe,
cepenE€ BaroBe 3lraqeHHr rp4qi€Bra.IIpu UEoMy, %,,., Ma€ r{N{ 6ir6[ry Bary (Bara lo6yrok / //). quM
6nrrrr'{e 6ixvqa roqKa inrerpyaauul go reolr.r.rrr-ra.

TpyAHicTr BupiureHHr npo6neMfi BU3Ha.reHH, peopakrlii caMe B Feo6xiAHocri olHoqacHo 3riar
%,."/, a 6arar6ox roqnax rpacr ,. BuMiprrl %,."r B MHoxfiHi Toqon rpacu - TpyAo€MHo, noporo, a.
qxrqo qacrnHa rpacn npoxoAnrB Ha 3Ha,rH ifi Brrcori Ha,q noBepxHero 3eMni - Mafixe He Mox,rrBo.y 50-ri polru utnyroro crolirrr O.O. I3oroB, JI.IL nerriHeH, uDftaro,{{ BfiprureHs{ ui€I
npo6neMn, BBeru notlrrT' eksigarerjrlroi eycoru h" i 3avitr\rnu %,,",,"eHa

T.,,"."",=C'hl , (4)
;e C, rpaqienr reuneparyp , BuMiprHuii fia Bucori I u nal niAcrelrorcqoo noBepxHeo. IIpn rlEoMy

)ti
h" =+ | htdt ,t;i

Tooro, rc He cepeAF,r, a cepeAHr aaroBa Brcora npoMeHr,,rry MoxHa o6.rrcnur,3a npo(bineM Tpacu,
no6yAoBarflrM Ha ocFoBi Tonorpadi,{Hoi xapr!.

Bi,qnoBjrHo Ao (4) OopNryna (2) na6yaae orr:rrsy

a", ,,, =t.nzft 
o9

(6)

3raBanoc6 6u npo6neMa BnpirleHa. O/txak Cr - 3rriHta Benuvaxa, a sluiprxe:uaqesH, Cl Hatr
tkoloc6 o'qHiero fioBepxHero He Aa€ iHOopMaqii npo rpa4ienrl xag iHUrnMU ni,qc-r;nrco\xMn noBepxBr -
Mu; !o roro x creniEE "s" n rlopvyni (4) _ HeBiAoMufi, 3anexHHfi BiA crparudikauii noBirp, B iioro
xuxuix npouapxax. TaK ulo 4jopNryna (6) Moxe Aar rinEKx 

'ra6nxxeHi 
pe3y_,r6rarr.

B3arani peopaKuj, - {sHqe BHacni,qox Ji-r sKoro. Mfi 6aq{Mo BilAaneHi npeJMerx H€ raM, Ae BoHu
QaI(TtqHo 3HaxolrrLcr. y repMiqHo rtp6yneHrHiii aruocQepi aaouanrxa pe$paxqir $rryxrye, rqo npu-
Bo,qtr6 ao r(o,ruBaHHr 3o6paxeHr nperMeriB, nrci potuu4aroncn 3opoBt{Mt rpy6aMr. Ha 3B,r3ox rrbn
I(oJruBaHHrMri 3o6parieHE Ta pe$paxqierc Bnepure-3BepHyB )tsary B,t. CrpyBe, qe s cepeAuHi XlX
cro,riTTr. Ha rakrfi xe 3B'r3ok, He3a,lexHo, xoqa 3{aqHo ni3Hiure (1964 p.) Bka3aB Aoq. JI.C. XrlxaK,
BtB.Jaro'ru 6okoBy peopaxqirc, Blrnrrae 3antra]]H,r: qu He MoxHa BU3HaquTfi aHoManbHy pe(DpaKuiro 3a ii
$rryr.ryauirmlr? V 1980 p. fI.B. naBrriB ony6:rlxyeaa uonorpaQiro: ',flpo6:rervr rucoxorouHoro lrtBerlo_
BaHFr", B rxii Br.lK{aB po3po6reHfii r M Mero! BraMipy kon}saH} 3o6paxeHL. y Iggj p. LI. CrarqrunH
3al\rrcruB (aHArlarclxy lUceprauirc Ha reMy : '.pa3pa6orxa II ccrreloBaflfie MeroAoB ] re_ra HrBenrrpHo,
peopakllun B ryp6y,rerrrHoii arMocoepe". y 1987 p. n_B. IIaBniB 3a\[crrrB AoKropcLxv lxceprarlrro, Btkii Bn3Ha,{eHHlo pe{bpakr]ii npfi AjrrnocE Haii6in6lue yBarrj.

Hai3arorrjBiunM, rqo 6yro s rux rooriaxeutrx: eKcrreprrr4eHTaqLHue aoBeleHH, OopMyn,

,--2' (7)
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!e rd,, - rriHiiiHa aHoManBHa peopaKlir, o'u - MalrcllMurnlHxfi riHiiHlrii po3Max KonItBaHE (noABiiHa

aMnniryna). Te, rlo B OopMyri (7), He Oirypye AoBxulra rpac[ I ra exgisa,lelTla ercota &j ne e

reaorixou <fopnynu. JIiHiilHa pe$paKrtir ro,/ iMakcuMa,lEHutr niHifiHnfi po3Max l(orrrBaH6 drr6.i

xapaxrepuryron rirurcr.r uro rpacy. aoBxltnoto 2,.

Tak rlo oopMyra (7), 3afiporoxoBara naBtiBIrM n.B., rrpigrye numntr Bu3HaqeHHt niHifiEoi

aHoMa,lbHo-r peopaKuil npr neoMerpfqHoMy HiBefloBaHHi ,

Ilpore, afianirnqHo rlr ibopMyna Be 6yna AoBe.qesa. HeMac ii reoperxqHoro Aoreaenru i t [1,2] -
ocraFr'rix crarrrx AIg,n aHa 8.M., rxni nntle B Hux, rqo ue $opnyra npr6nx3Fa i €MnipqqHa.

y 1990 p. Ax''MaH E.M. y AoxropcLkifi Aucepraqii nporlolry€ iHuy oopMyjry, tl(a Mae Burntq
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(8)

I{ro $opr*y;ry, rr renep craao oqeBtAHo, sacnpaBAiHe Moxta,qoBecru, ocKir6Ku npt ii Bt BeaeHHi

Bkparrucr noMrrKn, flpo rrd iruMerbcr aa"Ii. y rofi qac y Hac He 6yno c]a{HiBiB y qifi oopMyri. IIepuLlM,

xro 3BepnyB yBary y 1991 p. Ha re, rqo oopMyna (8) He npaqroe,6'ts aoKropaHr A.C. CyoHoB. BiH

nepeBiprB rtro oopMyiryHa ocHoBi ekcnepuMeHra:rrfitx AoctriAxexr,, nocraBJleHlx y 1986 p, npaqiB-

HuKaMu rra).r(oBoi eKcnear lii *aoe,qpu reoAeii (A.JI. OcrpoBcBkuil, C.f. Bnacexxo, B.M. Konr)'fioB) Hy
"JIrBiBcEKa norirexHi(a" pa3oM i3 rIpaIIiBHfixaMIl Katberplt reo,qsii CaMapxauAcbKoro aepxaBtoro
apxi reKD pH o-6y.qiBen hHom iHcr DT), ExcnepllveHT:rn6Hi,qoc,1ilxeHHt craBxrt,lcB HareorxHaviqHov)

nonircHi, po3rarxoBaHoMy y nycreni Kapa-KW (KauKaaap'ihcEKa o6nacr6, V:6erucrau). Teoperlr.rHi

3eHirHi rqT'r 6ylu uanepe,l BiAoMi 3 roqHicrlo xe rpy6iure 0,1". PbHIrqi Mix reoperrqH[M! ra

snMiprrHrrMr, 3eI{iTHr.rMu KyraM[, tI( BiroMo, Aalorr' 3]raqeHHt pe$parolii 6 sep. HopMa$t{y

peopakqirc pGpaxoByBant 3a OopMynorc (1). Toai aFoMa,'I6Hy peopaKqiro 6,,..", exafi,neruo rx pirnlqo

6n - d""r. Taxox ulvipoea:ru rc:rueauur (rf.nyxryauii) 3o6paxeHr Bi3npsrx qulilApia. Bce qe ,qa,ro

voxrnnicrr nepeaiprru AocroBiplricrr tk OopMyru (8), mk i iHlxt{x OopMy:r pe$paxuii. 3'acyaa,rocr, uo
SopMyna (8) IIe npaqrce. Ane 

"oMy?1991 1995 pp. ,qnt Hac 6ynn poxaMfi nonlydB reopii ony(ryaqiiHoro MeroAy ra ercnepuMelr -

r.urEHoro AocninxeHHrr ro.rsocri q6oro Meroay. Byna p@po6neHa reopit {bryKryaqiiiEoro MeroAy,

ocHoBarra Ha 3aKoHax ApxiMeAa ra HEIoroEa, txa BIIepIxe 6yna orry6niKoBaHa y ]995 p. okpeMlrM

BnqaHBrM B Y36exuc"raui [5].
Ao 1997 p. rlr reopir 6yra naoctona,rena i orry6nixoBaHa [6] B tq?Hari "Reports on GEODESY",

BaprnaBclkoi [oriTexHiKu, IIor6rIa.
B:arani, nicna 1995 p. Ha IIIo reMy ony6nikoBaHo aectrKlr fipaqb, aanplua,a [7, 8, 10],

lsara.nrnexa reopir pei[pa(uii ra ryp6yreHrHocri [4]. 3 kplrrIrKolo oopMynn (8) B[cryn nx Aetki aBroptr

[9. 13, 14]. Orpr.iMari arropcrxi criaotraa ra ibryrryauiiHrfi Meroa BI4t{a'reHHt peopaxqii (O.I. Mopc)
Ony6niroBaFi fipaqi crocoBfio ibnykryaqifiHoro Mero,qy B ABcrpii, OpaFqii, foffa]tAii, Pocii. 3,qaBalocL

6u HacraB qac npnrmxfiru nracrycii. OAHax eAtqoi n 'l'(KL crocoBEo AocrosipHocri QopMyn Qnycy -

aqiftsoro Mero.qy Bpaxyrarur perfparuii i n xam rlac HeMa€. EinB re roro, ictrye po36ixsicr6 B po3WiHHi

Aiipeopar(uii Ha pe3ynbran afl ponoMo -reoAe3rtlHrx BrvipiB:

- fla pe3yJr6Tarn BfiMipiB BnnlBalorL MlrrreBi 3Baqennr peSpaxuii - c$ep,axylor6 oAHi;

- Ea pe3yrETam BtMipiB BnmBaIorE cepe,qHi 3Haqettut peopaKllii, ocldjlBldr npll clocrepexeHHtx

ropora rpy6a uaao.qnrrct Ha cepeAui nonoxeHHs Bi3upHoi ttiri. ulo l{oJI Ba€TBct janepeqt'Ior6 isltri.

TaKa clryaqir He,lonycrlrMa !

Ha xanB, aBropn oopMyn (7) ra (8) Biaiilunx y BiqHicB. BcraHoBltrt icrlrry fieobxiAHo

HAM _ )I(I{B'IM,

. 6",=0,05o^,. It'h'1' .
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BllBene{f,c oopMynn Onyrqyrqililoro M€roAy Estsaqex!, {EoMarbf, oIBeprrKanBf,ol peop{Rqit f,a ocf,oDi Teopii Typ6yne[rqocri rrMoci[epr MoDiEa _O6yxoBa

. OglV*ii ao6paxenr risupnrx qirefi y q?6yneHrtifi arvocr[epi e koporKo neprolrrrHrpeQpaRqifiqi rBrqa i ik MoxHa roqso omrc)rBars eopMynaMn peopaK{ii (2) i (3). BiqoMo raftox, ulo gi
Bcix napaMErpiB, uro Bxoarr6 y Sopuynu (2), 6 j npr. ,ypayaenoocri ifrflr" 1,** 

""o"un"riBeprr.rxar6si rpa,qieHTr re.l{negurlpu T att.
3!o3wino, rqo {rryr<tyoru rpSnienrt, ro Sly<rye tevneparypa _Tiracrp.IIpIl q6oMy,3a

xoporKi IIpoMixI(Ir qacy - o,qga-aerinrta ce(}4rn, _ TeMneparypa :lduroerlcr B TaK{x Mexax, ,x r
aEoMaJrEHl rpa,qr€rlTr reMneparypn (qa Bncori orHoro Merpa _ He 6in6Ee 2 K), a rrcK 3MrFroerEc,
MeFme I M6p, ocrinlrs, tlcK crBoproe croBn arMoc{epl, rooqworo t t-17 to',r, a irrmeri revneparypri3MrE! npoxontrB r rourovy noritprxouy npomapKy rcprJl. Ao roro x Bepflr(arlHi nepe"irrl€rr"
qacTttro( Mafi*e He gMir{oe Baftr croBrra, rqo crBopro€ Trrck. Touy aintouennr 4 ^{,r*ru ""*u"uT2
craJInM rrporrroM ao onHi€i ro,qrllx i Ta(HM ; rqo He MOXe BrroMKaT'l MrmeBi kornBaHH, 306paxeH6 . rleIa€ MoxnrBicrB OopMyrry (2) 3afixcarr, raft:

6 
""",, = C0LT,"...,",.,

8j.324=const=Co.

L

(e)

(10)

TaIC r{o Mllr.reBi 3MiHt drr."r, e {1,r*uiero d_r6&l Mtrr€Bllx 3MiH aHoMrur6H[x TeMneparypElrx
rpa"qi€qriB. Cxa3aqe He e opttinallruu, rour,l, Ta(oi x( A),,r,rxt Aorpr.n04m6c, Mereoponon ra (pi3rr(x
arMocoepn Bcix kpaih [l l, l2].

Ba)&[rBo BcraqoBuTn, B ,xnx Mo(ax [poxoArtL (oruBarrfl, rpalienrir, Biaoruo rarox, qorypoyne'r'icr' arMoo6epn cnpuvunre rari nepeviqennr pi:rr.rx:a renr";;;;;;;;o* no",rp" , np,tKlix lapaMerp!, rqo xapaxrepu:yon qi nepeuiqexnr. 3a3Hz!or6 Buna,q(oBrx 3MiH, flpore rax[x, uoMoxHa 3l{airrj cepelni :raverr.r qfix napaMeTpiB. Caue saB.q_rxn qifi oco6luaocri rypoyreEfiocriMoHh:T:O6yT:ry 6yaa po3po6rena reopi, rrT6yremxocri, r rxii ,qoeener" tl, t ft, 
" "u*",- 

L IIpr crifiKi crpar[$i(aqii roriK renra 0 < 0, 
"acu""6 

er"om ji , o, ua"rirma ,e"neparfpuz' > 0, a rpa4i€qm reMnepaqpu y > 0 (reweparypa nonirpe a nuxnix npo*up** 
"pouru". """*oro.y;napaMErp c1arrqEoi cTiixocri {> 0.

IIpu Hecrifi(ifi crpau$iKaqii e > O, L, <0, T. <0,y <0 (reMnepar]?a roBrrp, B srDrolxlportrapKx 3HuxyeTscr 3 Bncororo); npn qBoMy d < _0,07.
npr 6afin)DKifi crparroikaqii, ro6ro npa xopuanruoMy craEi HrrxHix [pornaprsB arMoctpepuQ-0,f"-0, L'+ a,a rpaai€mr reMneparyp,2 - 7, = -0,009g rpatJ'r-,,ey,- HopM€rr6rx,rpaAienr reM[epaitT,rr, npu qtouy { nprMy€ no Fy[rj 3II&\oAri{{cE B Mexax -0,07 S dS0.Hara.qaevo, urc, anaairlrovn 3MiEy reMleparyp[ i llBrAkocri BiTpy 3 Bxcorolo Z B rrpv3eM(o^y

Ilportrapl(y fioBirpr, Moain i O61xor fiimll BrrcHoB(y: 6epo3MipEi ,"o-"pur11,u 1ro6ro "iq"otrI"rrofZ'. ) i [BnAKocri BiTpy (nignourerxr Cru) € Wirleqarfl,Era$u Oy"*ir"r'O*p"Jproro [apaMgrpacrarxqnoi criixocri

(lt)
ae C- lxDtlaKicr! BiTpy y EinBHiii arMocoepi; Z=, Brcora roql(ll H44 noBepxxep 3euti; r. _ MacEra6
BIICOTII, ]IIO AODIBIIIOE

xltt,
(12)
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Ae U, - rrBrAKicr, reprr (Macnra6 EBDAKocri); f. - MacErra6 reMneparyps:

( l3)

Ae r90 - r)?6yneHrRdi florixrcwa, p= g/T napaverp nnrayrocri fu.- rD'cKopeHr]r BinbHoFo na{iHHr);
X - focrifiHa KapMaEa, p0 - rycrnEa noBiTpr; Cp - TennoeMHicG noBiTpr npu nosrifiHoMy rrrcrg, .

fpagieur reweparypu .f flprMye Ao HopMarlHoro rp44ieHra, xonl,l ea - }i.toAi Macrnra6 f"
raxox npruye 4o nyrr (70- 0), 

^Macura6 
L' DprMye Ao 6eMexHocri (2"+..). npll qroMy napaMerp

c'riiixocri rakox nprMye Ao rynr d + 0. Konu { = 0, ro6ro Hacrae 6afiryrajii craH arMoc(Fpu, mAi f. = 0,

Koporrxe l(axyqll, B reopil ryp6y,teHrHocri AoBeneHo [11], urryeMo: "yMoBa BuH[KrreHrrr Onyk-
TyaUii TeMnepaTyp{ Br,tpaxa€,rBcr HepisHicTro"
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(14)

Tax rqo repvivti $nl'rryaqii 3arlxaror6 fipu rpa.qi€Hrax y - 1,. npu rlroMy axoManbHr rpaAr€Hru

/aa = 0. Orxe, npu necrjiiKifi crparlr$iKaqii rpagienrr 11 luiurorovucr :a a6colrorxoro uerrlruuuoxl, ne

MiHrlorb 3Haxa i rpaHrj'rHo Ti = Tq,, ToAi aHoMarllri Mrjrr€Bi rpaaieHTH ,qopiruorcG uynro: pg2i, = 0,

Apfroo rpaFnqerc xo:runaxl rpaaieurir 6yne y*m,". OcKin6rdt Mll HaBornMo rpy6y reoAoniTa Ha

cepeAH€ floroxeHnr Bi3[pHoi rliri, Lqo KonrrBaerrcr, To tl6oMy noJroxefino aianorinae rpaAieur y,,.""o:

(15)

3Biacu 3p@Wino, rqo ro:u rpy6a Haae,qeHa Ha cepeau€ noroxelll qiri, rqo rconrraerrcx, ro
Halpfl\rok rpy6i cnorBopeBufi BiAnoBiAno Io OopMyn (2) a6o (9) cepeAriEoro aHoMarrLHoo peopaxqierc
d",,"", Ilpore a rpy6i uu 6awuo te d",,,.,r, a po3Maxn korrBaH6 (fonBifiHy aMnriry.qy KorrrBaHs).IIpt
UEoMy MaKcuManBHnil po3Max korrBaHB - a,_ 6yAe (Ha ocsoli (2) a6o (9)) AopiBI{IoBarII

A60, BpaxoByoq{, (15)

o-d= coLY,,,.^ 
^^,.

o tua, = C|L2T aA eR cep 
.

(18)

T + -Tu.

(16)

(17)

PorAirrrBlxu {g) Ha { l6). orDrva(vo 
q ar''Pp 

=
c"Lr 

",.,-.""0. I
C"L.2y",,*.""p 2

-,. I ,,

o,,."p. = 
1o -*.

3xauurl, ra ocxori reopii a!?6yrefiTHocri AoBene:|'a reopeMa.. cepedHt aHo an6wt 1epmut(raJHa

peQpax4in sa I 2 celiytlu aacy dopisobe \tatrca.tathHiit a tLqi*ydi (o:-)*orr"or" si3upHoi viri 3a
\t )

IIr x QopMyra oipuMana a po6ori [10] cx,'ra,quiuJlM cloco6oM. Mix ruM, He Bor(Ko no6aqr.rrrr, rqo

oopMyrri (6) ra (18) iAeHlr'rni. TirExx B (6) pe$paxqir rrpaxeua s :riHiitHii Mipi (B MM), y (18) - B

K1rroBiii (B ce(ynnax alru). 3anexricrr Mix KyroBoro i niHiilnoro peQpaKqi€lo 
"lao"u, 

1=4-;
Lp



U feoAaiF, xepmoepaQie i aepogon@HiMaHHr. Bun. 64.2N3.

Po3rpnTrfl IIoMf,noR, qo rpadxnscE flpf, BtBeAeHri oopMy"Il| (8)

Arr BcraHoBneHrr AocroBipHocri dopMyrn (8), a6o (18),,qocrarHro po3Airrnrn roqHy OopMyny
peopaxllii (2) Ha oopMynn (8), a6o (18). tkEro B pery,nrari gi:reurr orpHMaevo oq{xrqlo ibopMyra
(8) ra (18) .qocrosipHi. tro{o Hi - qeo6xiaHo u)rxarfi fioMrurfi B MareManrquux n€perBopensrx
(Bur"flaaKax) nplt B]rBeneuni qnx {opry:r. Ilplr cx,raAanrii BiAno[er$ (.qineHxi $opMyr) 6yqevo uarn ra
yBa3i, uo $opMyrn (9) ra (16) Sarrrnro e iuuorc OopMoro 3arucy OopMynn (2), roMy B i.x 6enoMun-
roBocTi qeMae cJ dIIiBy.

Orxe.

t
coL'T".".- Cof .-."-.*o

0.05c -*It'1 h;tt'z n i5.)/- t.t filzh v2

\.--------l-

A6o

6.,_o u, _ nh:',
d*u,

Takox onepaqir 3 lbopMyraMn (2) € (18) Aae

(le)

o^"*rrt _ CoI|^*.*, 
=t6",,-etts) 0.5.2. CoLy *.*."",. 

-

Ha q6oMy MoxHa 6yao 6 :axiu.rum 1ocrirxeHnr {opMynu (8). MoxruBo ri,,r6ro{ u{e criA
e(clepDMeHTaJrEHo rep€BipnTn, qri aific{o .4nt oTplruaHH, npaBlrnEltoro 3HaqeEsr [onpaBrar ,,aer.

Heo6xinHo nonpaBr.J, orpnM:ury 3a oopMyrolo (8), noMHo)r{fir, Ha KoeoiqieHr fo =10j6. tar<l

eKcIIeprMeHTr,r 6ynrl BnKoIIaHi i noBlrigro [i,4rBepAlnn xareAexi atqe reoperutxi noloxexxr. f,x
npukra.4 HaBeAerro ra6n. 1, r axifi o6vuorexi nonpaarol sa $opr,rynaw (2) ra (8) gm pirHrx gouo.tu
rpacu L', i BllrBllroc6, qo, dicl{o, ToqHi nonpaBl(I,I MoxHa oTp!{MaTu, tKqo 3Harremrc flonpaBoK,
rrcxaveulx sa i[opuynoro (8), noMHoxr.tru Ea 1{0. ,qnr HaoqFocri, AaHi ra6l. 1 roxaraui ra p'Iclr*y. 3
plcyHKa BrAno, rqo ro.rHa oopMyna (2) on[cy€ Mafixe driiny:uiny peQpakuji 3 AoBxnHoro rpacu L;
noMr rKoBa oopMyna (8) onacye rifiep6ony. npore, cTltfioBnTB TeoperurrHufi iHTepec po3rqurrt
noMr.r.rroK, rqo Br(pajrtict ryr.r BxBeneHHi QopMyrrr (8).

Ta6nqt I
Ilopilrnxnr ronparor 3!t alroManlny p€{parcqiro, o6qlorerrf,x

rq ocf,oBi oopMyn (2) ra (t) npr pi3xrx AoBxf,Eax rprcr - L,.. (he =1,7M)

L, nl V=66r-6^.p1 6; /r;, Ko =lo h:/'z///'?

2 4 5 6 7
20 0.32 0.64 0.11 -0.21 2.91 2.92
30 0.48 0.96 0.20 -0.28 2.40 2.38
40 0.64 1.28 0.31 2.06 2.06
50 0.80 1.60 0.43 -o.37 1.86 1.84
100 l.6l 1.22 \.23 -0.38 l.3l 1.30
200 3.22 6.44 3.48 tn.26 0.92 0.y2
300 4.83 9.66 6.25 +r.42 0.77 o;75
400 6.44 12.88 9.8',1 +3.43 0.65 0.65
500 8.05 16.10 13.79 +5-14 0.58 0.58
600 9.66 19.32 18.t2 +8.46 0.53 0.53
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40

800100 1000 L,-

fpafi^'u iviru nonpaqok 3a aHo ahflr pedpaRqito npu zMi4i

oo tcuEu npacu Lt. nonpasfl a6qucne|i vt foptrlya u: (2) a (8) -

l{nr po3Kprirrr qux noMfitox Heo6xiAHo reranEHo npoaHarri3yBaru BtBe.qeBltt OopMynn (8).

npoBeaeHa onepalic AineHH{ ibopMyn noirennye nou}'Klt noMIlJloK. Ao roro x orpa3y B AHo! ulo rinhlr

npk h e = l'4 T^ L - 100 v. 6o,,.or. - 6o', g r. 
gxwo x h" nocriiHe i nopiBHrc' I M. a

-L< 100 r"r, ro do, 1sy 
< da' cep; npr Z > 100 u do d G) > 6 dn.ep

Po3rnrEeMo BuBeleHE . CyrE toro npocra. BukopucroBy€rEct crpora ibopMyna (2)' a norim

3lnlieq{t yah.ek.cep, rlo Bxo,qrrrB y oopMyny (2), Bu3Haqa€rEct 3 iHuroi oopMynn, B tKiit yaL.eK.cep€

$yrxuie ro ro:ruram :obpaxeur d,
HaftoqeBrAHiuruMlr 3 raldrx OopMyn e $opvy;ru (16) a6o (17) O,qEax aBropoM oopMyrlt (8)

BfiKopl{croBy€T}ct iHula 3anexxicrr, a caMe OopMyna B.I.TarapcE(oro. <bopMyjra Mae ralfl{ii noqarkoBlri

Bnrrra [15]:
o -" =t.1cnlt1D 

tt6 . (:20)

Tyr oxs - c€peaFe KBaApafltq{e 3HaqeI{Ht J(ontBarlr 3o6paxeHB y padalal; C, crpylcrypHa

xapaxrepficrllxa noKa3HrKa 3a,'IoMJreHHt noBilpt; D aiaMerp o6'€KTuBa; l, - aoBxfiEa rpacu Bu6ip qiei

OopMyru He MoxHa npl,r3Earu BlamtM, ockimKx Bo'la BrBeleHa,qnt onHopiABoro nont peopaxqii.

ABrop OopMynu (8) BBax ae, qo Cr = y,H ep..HacnpaB,qi oM € toBHlritr LTr peopaxqii,a npu BIrMipi o{rl

BrBHaqaror6 BiaxfinenHt qini BiA cepe,qlrBoro notoxeEHt, a raki'IM MaxcI'Ma'qlHIjM BlaxuiIeHH'IM

ainnoailae yo,.nin = 0, a6o f aH nN, a He /a&cep . KpiM roro oopMyna (20) onucy€ He cepeAfii peopakqii

d,, 
""p, 

uo rmunaorr, xa reoae3fiqHi BlrMiptt, a cepeaHi xBaapart.].{\ oxa,a oxs+6au,cep Hanal'i

npodooteM ma6r. 1

2 4 5 1

630 10.15 20.30 19.52 +9.3',7 0.52 0.52

?00 tl27 22.54 22.84 +11.57 0.49 0.49

800 12.88 2',7.76 30.07 +r'7.t9 0.43 0.46

900 14.49 28.98 33.30 +18.81 0.44 0.43

1000 16.10 32.20 39.00 +22.90 0.41 0.41
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BrjKoplrc,|oBy€Trcr BiaoM€ cfliBBiaHouleErir Mix crp),r(ypHorc xapaKreprcrnKoro [or(a3Hr(a 3ajroMireHHq

Cz i crpyrrylruoo xapaKrepricrr.tRoro reM[epar]?v - Cr= ydl M - uopMyra (21\

(22)
I-lei xoe$iqienr te crocyeGcc nepenoMroroqux BracrrrBocrei arMocoepr,, a rinrxu xapaxrepu:ye

36irEmeHB{ onrriqHoro clrcreMoKr pear6Hoi r(aprrFrj (otr{BaHE, To6To crocyerBc, 3aco6iB, ,xllMr{
cnocrepira€"rBcr npoqec xorruBaHE. ToMy rt'r xe (y OopMyni) BrrnlrMa (yroBa Mipa Orrrloyaqjit
3MeFEyerrcr ,qo pean6Hoi .qineHfirM BrjAIIMoi KyroBoi Mipn Ha IiaMeTp D_l/6 Tiei onTlt,tflol cxcTeMu
(Tpy6u), rKoro Be,q',r6cr crocrepexeHHr .

Ha ocnori (22) snailgevo niaMcrl) o6'€KnrBa (Bxi,:l|lqrit orBip)t D = 24.2 cM. OcKir6x'r Br{xinsfii
mBip cucreMll 6nrcL1<o I MM, m D B MM € npfi6ru3HuM 36ircEeHHtM crjcreMli f* = 242,. A,re qBoro fie
6yro Bpa\oBaHo nplr BfiBeaeHHi OopMymr.

Ioru u1o, ocxinrro or3HarraerBcr d';d, nponopqilHicrB JZ niilcto icxye. BpaxoByoq! (21) i
lp[fiHrBrxt, lo Cr= laa.cep, a ra(ox [epexoArqx BiA pa,{iaH.qo tg"aoBux cel(yHl ! aBTop BnBeAerrH,
mpsMaB

o^" =r.7 .16.264+ D ,^ 
J L.y,,.-,. (23)

Hac[paBAi, rK Bxe BiA3(asa\oc', C r= y aa.h!1r.,
3 oopMynl! (23) spo:yrailo, u1o t(orrrrBafiHr d"e Br.t('rKaHi OryKryaqirMs rpaAi€HriB,,xi € Ha

Bncorr [poxoAxeHHr npoMerr4. Ipore, aarop r[opuyru (8) reonpaB,qaHo 3saxo/iur\, yaE.cep 3a

QopMynoF A.M.O6]rioBa. II, QopMyra, ryr EecrifiKitr crparu4ikarlii arMocoepu Ma€ Bnfnca
y* =1.36 h')|l y",,.

qrcnoBri Koediqi€Hl 1,7 - BinHocEe 36inrEeHE oltTfqHot ctrcTeMll, ,r(a BrrKoDrrcroByBaJracB
eKcneprrMeHTaropaM! npu BIrBqenHi onyKryaqifi na3epHoinntMrj

f.r=Dt16=1,7.

c- =i8.ss.10-64c-"T'

1.1 1. r 6.264. 1r.36). 4h, 
1 1 

l. tn
flovrmconi lenl'sullu {opuym (25) 83 ri y KBqaparHi ayxlo. II{o6 nepefiru BiI

cnpaBe,qntBoi OopMlJTH. Ko)trHy j Er.ix Berr,rt]lrE Heo6xi!fio npt,lpiBHrr AooAnEBui,

, o:",

(21)

(2s)

(2s) .qo

(24)

Oopuyla A.M.O6y<ora ,4illcFo ,q@Bonre 3Haftru m.rKoBi 3qaqesH, rpa,qi€Era (cepe,[nEoro qll
Ma(cuMarrrrioro) Ha Bxcoli ,, rl(Iqo BuMiprHi Bilnorigni rpanienm na sflcori, HanpfiIa'IaA, &r = 1 M. Tak
cni! 6yro 6 AirTrj y Brrnar((l o6srcneHHr rpa,qi€firiB IIa Aerrd{ Bncori i"o rrcqo roxn or.rr,.riprxi ta rncori
ftr = I M. npore, B aaEon-ry Blna4Ky oopMyra Br.tl(oprrcmrra Anr oaHi€i i Ti€j x Brrcoru ,,, rqo He Mae

3Micry i e [oMrnKoo. Ao roro x, npu rl6oMy /ar.Dd 3av/lre]|Io EA yas.ceD.

TinbKu nicre nepepaxoBaHux neperBopeHB oopMyra (23) porr'::yerrcr aignocxo
pe3yt6laTl oTtruMaHo

o-,r'lD',"l

Tar y Sopvyly, uo ruroaurEcr, rroMl,rnxoBo Bronoqaencr li'B i qrcroBa Eenlrqm{a 1.36. Ha.qari y
rure4er+ri npuinrro, uo Aiavgrpr.t D Bcix o6:€r"rtlBiB Tpy6, tKllMn KopricryloT6c, reo,q$!rcr[,
AopiBHororr 6 cM. ToMy it Bi4rocHe 36i,'rrlrreulr-r Dt/6 = 1.35. Taxe clpoueunr Maixe (oMrrexclrBalro
noMnrKoBy BenuqrHy I .36.

KpiM roro, qalari np{ BuBeneHBi (8), ItpufiHfio o 
^* = Ao'*

(26)
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Aific o, B Teopii iMoBipHocri aoBoA TBct, uo rpaHfiq]ll noM{Jrxlt aoplBHlorcTl rpl'oM kBarparfiq _

HnM noMr]rxaM! iHKoJru npuiiMarorb rpaHlrqHi non nK , tki ,qopiBH lolorE uecru kBatrparx'{HtM Ane raKi

3a,'rexHocli icHylorE Mix noMlnrkaMx BrMipiB, a Ile vix apryMeHTaMH! LI{o BrlMiplolorhct

Apryll,elro'max He Br'r3uar{a€r6ct rinrldr .rrepr,r o;6. flplriiurBur o.- =6o.,, a"top 
"uBeaeHlt' 

Ha

xanr, po6urE Haii6inruy noMxrKy. He Baxro lpo3]nliT . uroo,nu^ =1(11/2.o*"). npu u"o"y ""
BpaxoBaHo ue it Te, rqo npr.r Hecrifildii arMocoepi aHoManEEi rpaai€HTlr He 3MiHlolorE 3lrak 

' 
a Qryloylor6

a rpauuqrx riA Tau.nn=0lo Td,nar.IIeo3Ha,ta€.utooaa,TaKoxHeMiHr€3Hakil{e€BUnaAI(oBolo

BerHtrHHoo. Iov) onar nponopuifiHo se J7. a L Tak uro. npu nepe:'oai si.r o*" ao or* 1 $opvy,li

(25) ""[ oria:auirunr na Z.

npJr BHBeAeHHi 3Ha'],e:H:H yaacep, all3]la'IeHe 3a noMtljlkoBoto SopMyiorc (25), niacraBneHe B

ro.rH) Oopvyn) (2) iotpfiMaHo rakox novr,rxoel {oprry,ry

6.,.", = s,32+. Errr##+"-T[r,,] (27)

y oopMl-ni (27) DoMtlnkoBi BeruquHu raxox B3rri s xsaaparHi l-vxrlt y uiil QopMlni 3HaqeHHt
| . rl t.t)l

tol. tl.7l. Il.l5l. tl.3bl.Lhezxrj racnpaa,oi aopiorrororr oaullui. a lL' 'lc"rir raviHHrr Ha L.

ocrirlxnorrr. * exe gia3xaqa,rocl, cucteuartqHa, a He BunalkoBa BennalfiHa. Oaltax, tliuro BltBneHi

rroMfiJlxx He BpaxoByBaTU, ro, nicrt B}lKoHaHHt apuoMerfiqH ax ,ciil, oTpl{Ma€vo re. Iqo oTpnMaB aBTop

0opMynl{ (8)
Ii,

6,,, 
""/, 

= 0 0487 o,"", -:--.

flicnc yc,,HeHHr noMllnoK orpuMaeMo OopM)'rry (1,8)

t -9:t-!
2

67

(28)

( r8)

Orxe,6erranepeuno, $opMyna (28), tI( ioopMyna (8) - noMt{nkoBi

He Baxko 3po3yMirn, qouy y "ouae.ueniii" fopvy:ri (28) tr"'?r sauirreuo y tlopvyri 181 ra }"r r.

tk BXe BiAsHaqanocE, 3lraqeHHt peopatqii, orpuMaHi 3a OopMynorc (8), npll niHitx L < 100 M

3aBx,ru 3Haqfio MeHure npaBtjlbHoro 3HaqeHHt, orpltNtalloro 3a roqHoro d)opMynorc (2) Ui 3HaqeHHt

pe$paxqii 6y.q!'u rqe i,euuri :a fopuyroro (28), octi,rrxu ,tr'?'r > ir'' , a r" - B 3HaMeHH Ky qux $opvyrr.
Mix flru. raxa:ar"rixa nporlrpiqurL OopMyxi O6FoBa. Ue nlrraHEt Lqe 6yAe po3nlrfiyro.

PosrpnT re norrrn,rxonocri oopMynl (8) 3a eRcrepuMetlrarLfirMfi AaqrMr

Haga:ri cxoprcraeuocr rin6(Ir ,qaHqMfi, rxi aarop <!opvy,'tu (8) HaBoAur!.qns aol63y cnpaBea_

nuaocri uiei <$opMynn. Taxi ,qaHi HaBeaeHi a [2], :se.ueni B rp'l ra6ruqi. Mfi floaaMo qi AaHl raKox B

ra6nuurx 6e3 3Min i e roHa€Mo ix Aera,rBHfii aH&'Ii3
y ra6r. 2, peaxn l, 2, 3 B3sri 3 ra6r. 1 po6orn [2]. Ha ix ocloai po6urrcl cnpooa noxa:aru ' ulo

MaKcuManBHi po3Max! lconlrnaHs ondr! a 3Haqllrr pe$paKAii d,,,""r, nponopuifili JZaneL I{e eruipr-

Hi o nar.; B piBHUHH ii Micqesocri, npu nocrifiH ifi Bt cori npoMeHt 1'7 M' a ,qoB)KIrHa n iH i-r :rM iH r'oBanac!

si.q20M.qo630 It.3ra6nmli BLr.aHo, I{o o/trd nponopuifiHi Lt'.aueL.Tax, qK Io npurrycr rlr, lqo

ond nponopqiiHe Lt') ,ro npu I = 630 u o6quorene 3HaLIeHHt qnai= 19,1"' a BuMiptHe 20,3"



6B feodaiF, Kapnoepabi1 i aepoeon@HiMaHHe. Bun. 64.2003.

(pi3Hnut rirErur 1,2"). tkrqo x npt{nycrlrrx, uo o,ar nponopuiilFe a. roli BiAnoBtlHo, o6,{rcreHe

3P,a'leHHs o mat= 107,1", a BnMiprHe - 20,3" (pi3HHUr y 5,3 pa3a!). 3aaaa,,rocl 6.loxar npoflopuiiiHocri

o -o,, JI lezsanepeuHrii. HacnpaBri ue He rari. ockinl({ nocraBrel ; excneprMelT HeKopeKTHr{!.

Afis Br'I3HaqeHHs 3a,rexPoc.ri O nox Ti.nBkr{ BiI l, HeO6xi,qHO gux,Ilo,rqrr snrrs iElJrrx Qaxropi e .

Ta6rutt 2

I]epeBip(a npolopqifiHosri MaRcnMa,rEFrrx RonnBa{h 3o6paxeHL orrar.i Ta AoB1l(nHr, Tpacs ,,
N! AoB,r jHa roacl l. M

20 i Jn / 10 I >o roo f :oo- I--o:o
2 3 5 7 8 9

HeortsopilHe pe0paftqi

3.1 4.2 8.0 I 1,3

2

=74" 8' 
1/20

3,1 4.2 4,8 5,4 '7,6 10,8 l9,l

= 3.4.lL
20

oi
5,1 6,8 8,5 17.0 34,0 107,1

.l 0,87928 0.72412 0,61653 0,55860 0,41378 0,16669
OrHopi
l,2l

tse none )t

1.88
,4.r/, = 0,1

2,50

2166 rpat
6.265 t2,52

6

=ns ^E1/20
oi

l,2l t,16 t,97 2,80 3.q5 1,02

7

o'i =t.zs.L'20
l,2l 1.88 6,25 I2,5U 19,38

A:rr qroro Heo6xiffro BnxoHyBarrl rruiplr n o4ropinuovy peopakr{iiiHoMy no:ri. flepeayciu
npoMrHb cBirna Mac npoxo trh sa oAHiii nucori. L{r yvora, ,r( crBeplxAe aBrop (g) BrKoHaHa. no_
,qpyre, a qe He Nresu BaxnrBo, npoMiEB Ma€ npoxonrrru Han orHopiaHorc nincrenrcrcqorc noBepxlero,
Bpeurri-peurr, no-rpere; BUMipq Maor6 6yru BrkoHaHi Ha pi3Hux loBxfiHax niHiii B oIfiH {l)t3llrJHui
:vroMeHT, a6o 6yrr,r npfiBeIeHnMU Io olrroro tv,oMeHry. Ilpo Bur(oHaHH, ABox ocraHHix BnMor y poooTax
l, 2l, Ra xanr, HeMa€ MoBr.

HacnpaBni, peopaxqiiiHe none dyno HeoAHoFi.qHl.rM. lllo6
MakcljMaJr6HnMr,t po3MaxaMx d,arl 3Hafi T.{ cepeAHi aeprtra,rrai
IoBx{H niHii.

BIeBHUTfiCB B IItOMy AOCTaTHEO 3a

tpa,qreHrn reMneparypu nnr pbnux

\ ra6a. 2 raxi rpaAi€Hrn o6qucneH i na ocnoai <f opMy:ru ( I 6) i HaBeIeHi B prnK)- 4. ,x 6aq{Mo:
Dpu Z =.630 ru rpaAicHr y,.r= 0,16666, a rpv L - 20 M, y""e= 0,8:'928, rpaAieHr 3r\riHHruc, y 5,3 pa3a!
(3po3wino, rk paHine 6yno orpuMaHo 3HarresF 5,j pa3a). 3BuqaiiHo, rpalieHrr MoxJrB lerlo
Bl,lpi3Hrrrrcr qep* noMurxn rluiprcsarr, d.., a,re raki 3Ha.JHi 3nrinr ue a6cypl! Ha o,fsaxoBii Brjcori
HaI o.qHopi'IHoro ropr3oHTan6Hoo noBepxHelo, B onuH Oi3uqHrii MoMeur uevae nprvlx 61u cepegniv
rpaaieHTaM pi3HnMxl IIe AoBeneHo a vereopororii rk e(c.,ep NreHT{urlHo, rax i reoperx.rHo i He
3anepeqye ,cr rarirr asropoM (!opMln!{ (8). npuseleMo IaHe pedpakjlinHe no;re ,]o oaropi4toro. [,rlroro locTaTHBo 3a,qarHcr asoMaurlHrM rpali€HToM, 

'rctfi 
kaiiqacTirxe TpannreEc,IIpu 3rraqHm r(orru _
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rarrHfi 3dpax€r$. O,!Hak, ltlo6 He 3a,qaBarlrct AoBijrbsnM rpaaieHToM, 3HafileMo aHoMa,BHui erGi-

BareHTnui rpaAieHT 3a rla,qieHlaMll, saBeAeHnMfi B pt4Ky 4.,IrIt qBoro npoBe,qeEo ix rrxcenhHe iHTerpy-

BaHHr Bi,qnoBi.u{o Ao oopMynu (3). y pe3yr6rari orpnMaHo 14..c, = 0,32366 rya M.3 qnM 3taqeHHeM

3Hafire8i oer.{ne o,qHopilHoro nonr. Pe3ynrrarn 3annca[i B prg<y 5 ra6n. 2. Y pe,4<ax 6 m 7 neperiprerscr

nponoplifinicrr JZ ra 2,. .fr 6aurauo, nacnpasai uaevo crpory nponopuiiaica L.a:ee JL.
y ra6n. 3, p4qlclr 1, 2 B3rri 3 Ta6n. 2, po6orr [2]. IIe BnMiprHi 3HaqeHHt niHifiBrx d* i l(yroBlrx

d"* peopaKqih npu ,qoBxrHax ntuifi 8, 16,32,40, 45,50 M. ,III' roro, uo6 ao6llrlrct rponopqiiHocri

rndprnrx o*; r/l; arropy $opvyar-r (8) npufiIlrnocr Hm6rpltroBato BBonm r@eoiqi€Hr "3MeHIneH-

Br" - x. HacnpaBAi, qe IIe KoeiDiqi€[r "3MeFurerflrr", a Roe$iqienr "36inBmennr" (pr,qox 3, ra6n. 3).

BnMiprri i cnorsop€{i "r"u"rrr "ro"","r** pe4ponqif, (,ri'iii'f,x i *-n.o""tfou"* 
t

.l'fe

prAXa
AoBxrHa rpacn r, M

IlapaMerpn l6 40 45 50

2 4 5 6
,7

8

0,09 0,40 1,53 2,0J 2,38 2,72

2 9,86 t041 10,91 lt,22
3 Koe0iui€Hr

1,50 t,20 1,18 1,l6

4 7,',l t2.2 t2,4 12,8

5 , ^^^ L6nt,, = z.3z T 2,32 4,64 9,28 11,60 13,05

6
o'-".,=42 8 3,28 5,50 5,80

BBelesHr raxoro xoeibiqieHra 'b6rpysroBy€rlct" r M, rlo rpy6a liiBenipa He ookycyerrct nplr

L = 4 M. Ane, Hai:iKoporra Biaqats - 8 M i rpy6r, uireripie eigMiHHo (DoxycylorLct fia raky Bi,q.qajrL ra

,qaror .rirre :o6paxenur noAirox pefik!.
3aa'raitrro, npr:6immefiHi rpy6n HiBenipaf* =45* Kptrfiqxuitr Kyr 3opy 6y,qe aopiBHIoBaru 1,33",

a npu 20 u ra 50 u qe ni.qnosiAHo craHoslrr, s finiiinifi r'lipi 0,15 w 0,32 MM. Taki niHiiHi p6Maxu

xoj BaHE Mair€ He Brr,qrMi B AaHy rpl6y, norpi6ao, :a 6axalxru orpnMarll Tottni i pe3ytrrarlr, 6parrl

rpy6r.r r 6inrrmrru 36ir6rxeHsrM, a He BBo,qllrrl nq-e/Maai r<oeoiqiexrB, .nxi, no cyri e HaBMITCHITM

crorBopenrrrM pe3ytBTarir cnocrepexe*.I]i cnorBopeHi 3Ha.reHHt HaBeaeno n paAxy 4 ra6l.3.
Mu onpaluoBa,Jt, IIi AaHi 6e3 Hm6rpltmBarflrx cnorBopeHL. tK BnAHo 3 o6qlcreHs, HaBeaenlx B pg,q-

ka,.( 5 Ta 6 ra6n. 3, Blr(otryerrcr nponopuifixicrr o* aoBtajsi rpaqr Z, a nponopuiinicrr r,[ - ne iorye

,q:rr Aera,rr,riuoro aHani3y i nopiBHrHHr OopMyr (8) ra (18) [poBeAeEa toaanBEa o6po6xa

Brlxi,qsxx AaHux, rtuMtr e ptrrur l, 2 Ta6n, 3. P$yJTETarn o6po6k[ naae,qeni a ra6a. 4. flplr uBoMy,qnc

niHifi L:200 M, 500 M, 1000 M 6yro nplrrHrro cepe.qH€ 3BaqesHq rpaAi€Hra 3 ycix o6qucneHlrx Ant niBifi

8-50 M. ycj 3[aqefifit rpaqieHriB FaBeAesi B KonoEqi 8.,[It niHifi 200 1000 M p@Ma& o^ o6qucnesi.

flepeBiprnoc; raxox cnisri,qrourexur d,,,,, = 6q", I0#. BoHo {ue cniBBi,u{ouexHt) B[tBIt'IocE m'{-

rrnM. Aari, HaBeAeHi r ixunrx ronorxar, 3p@Wini 6e3 I(oMeHTapiB. Pe3ylEraru BxtBrrllcE nporto_

3oBaHr.rMn: Ar{ koporxlrx riHiit oopMyna (8) aa€ 3aHuxeHi, a ,qff riEifi aoBul x 100 M - rpy6o 3aBqqeHi

fionpaBld,r.
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Buxi,qsi ,qairi ra6n. 5 (l-il prAon) B3rrnii s ra6n. l, po6oru [2]. 3 ui€i raonnqi BnAHo, uo, ni;cHo.
3i 36inBueHHt\t Brcoru npoMeHr, 3MeHrrrylorbcr xoJr[BaHHr 3o6p&(er]B Bi3npHrrx uineii, i Hi Ao.roro Drr
oopMy"ra O6yxoBa, rKa lTorfllrrkoBo Br.rkopucroByBaiac6 np BxBeAeHHi ibopMyJrr (8.].

aDopNryna O6yloBa 3Halo6unacr 6n roAi, rK6rr Mu 3HaJr! po3]r:Lxrr xojrrBaH! 3o6par{eH6 (rpaaieHrr

TeMneparypu) Ha oAHii Brrcori, a xorirrH 6E 3HaftTII ix Ha iHrxifi Brcori. Mix rrv naneAeri A:ri Aaroru
Monilireicrr 3naiTu 3anexHicr! r,,,., Bi.q erGiBaneHTHoi Bkcoru. Tar.a voxnnsicrs snkopucraHa (AuB.

ornkr{ 2 7ra6n.5).

nt6ru+s 5

3a"rex icrB (onnBaHL ioopaxesL o';. BiA eKBiBaneHTHoi Bncortr (he, M)

71

N,
pq,q(rB

IlapaMerprr EkBiBa,reHrHi Bncorr.r h. (L = 50 M)

r,26 1.65 1,96 2.50 2J6 3,01

I 2 3 4 5 1 9

I 3,10 2,85 2,65 2.30

2 h23 t,t7 j,40 r.57 1,',71 1,84 t,97 2,08

3 h),, 1 ,12 1,28 1,40 1,50 1,58 1,66 t,'73

4
a,,,r,=t30 F

4,09 3,05 2,80 2,60 2,43 2,30

5 .",,=230+; 3.55 I,l L 2,8,1 2.65 2.52 2,40 2,30

6 +0,34 +.007 -0,0s -0,05 -0,05 -0.02 0,00

7 -0.20 -o )4 -0.26 -0,20 -0.13 -0,0s 0,00

nkr)= 0,19"1 nlr l = 0,15"; m(r ?) =0, 19" m(rrr) - 0,05";

BfirBuroc6:

1) npofloprliiirricrl lr.,,, Bacori l"Z sux611ys15,rt kparlej ]tix nponopuifiH icrt Yncori h! .

2) B xonoHui 3, 3HaqeHHr o = 3,75" BrBHa.JeHe npr6rrj3Ho (3 noMHrxolo - -0,35")l

3) rxuo qe lua.reunr onycrr.ir! (He BpaxoByBar! npr o6qucneHHrx), Toai nponopuiiiHicrh o,,,"*

er(BiBa,,reHrHiii Bxcori ijrr uaXxey 4 paru cnpaBlxq€r[cr k?aue! Hix nponopuifiuicr! ]j/2;
4) OopMyia O6yxoBa npaqrc€.

BucrroBxu

1. OopM)ra fl.B.IlaMiaa - aoBeaeHa HsarrexHHMlr Mero,raMfi: Ha ocHoBi 3akoHiB HlroroHa i
ApxiMena; Ha ocHoBi reopii ryp6yneHrHocri, po3poSneHoi MofiiHnM ra OSyxoBrrM. CnpaBeAnfiBicrb

ibopMyru - 6e$anepe.rHa.

2. ABTop oopMynn (8) BBaxa€, ulo Ha rco!$u.rHi BuMipi BnniBaHlrB BUnalKoBi, Murr€Bi

3BaqeHHr rpalieHTiB TeMneparypu. HacnpaBAi, nportroM onHi€-r cekyH'ltr qacy B Typ6yneHTHiii

arMocoepi BiA6yBa€rbca 6nu3Lko.qBox coreH! oryKryaqiiii rpanieHriB i ailnoaiaxux no:rlraanr

3o6paxeH6- lIIo6 HaBecrx rpy6y Ha qijrE, uro xonxBaerLct, cnocrepiraqy Heo6xinHo ruoHailMeHure I 2 c.

Tpy6a HaBoAurrcr He Ha Mrrr€si, a Ha cepelHi nonoxeHts uini. ToMy reo,{e3llrtui BUMipti cnorBopex; He

MfiT',r€B{Mr,r. a cepeAHii,r 3HatreHHrMfi peopaxqit, Ao roro r{, rK qHrar{ BrI(e 3Hae, npu necriiixiii
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crparnoiKarlii aHoMan6Hi rpa.qieHrr He 3MiHrororB 3Harc. ToMy aEoManbHa peopaKli, Dpu TaKii
cTpaTuoikaqii 3aBX4, Bi!'eMfia, To6To € cI-lcTeMaTIlqHoIo roMlljrKoro BhMipflrrx 3efiiTHnx ky,riB, 3aKoH,
crarrlrr ra rrflta)Frocri arMocQepfl npaqroor6 3 BiAnocnoro noMrnxoro 1 10-3 nplr ocepegrennex :a o4ny
cexlsry [16]. HeEpaxyBaHHr rlroro ra Hegolril$t BrrBeAeHHr OopMynn (8) cnplrwmml a arropa cyrrtei
lIOMIttKll.

3. y Telep;uHii qac Aocratl$o npoaqani3)tsarr, 3an{cu (ojlrrBarrL 3o6paxeH6 Bi3rrpEoi qiri,
3po6reHrx nprra,qoM 3aprAHoro 3B''3Ky (n33) IlpmrroM xoqa 6n oAHiei-,qnox cexyng, qo6:po:yrrriu,
DIo Ha pe3yir6Tarr,t reoAe3fi.rHlrx BltMipiB BrrJrnBarorL cepe,qHi 3HaqeAHr pe6pa(qii, a He kBaAparnqHi,
MrrrftBi. a6o MaKcFvanbHi i ycyHlrn cntHiB i npor pi"qr,
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