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' B. H. TYPEHKO

UCCJIIELOBAHUE HEPABHOMEPHOCTH BPAILEHUSA 3EMJIHU
B AO XTY U XTHUHUM

Bompoc O MOCTOSIHCTBE CKOPOCTH BpaUleHHst 3eMan BOKPYT CBO-
et ocn Obl1 mocrasien bepiunckonn Akanemueilt nayk eme B 1752 T.
4 ¢ TODO BPeMeHH TIPHBJeKaJ BHHUMAaHHe BHIHEHUIHX acTPOHOMOB
u MaTeMaTHkoB mupa [1]. ]

Hauunasi ¢ 30-X rOMOB HACTOSILErO CTOJIETHS, KOTJa XpaHeHHe
BpeMeHH HayajH OCYIIeCTBJATh € [MOMOMIBIO KBAaPUEBLIX Yacos,
a ¢ 1955 r. — c MOMOIIBIO ATOMHOTO I(E€3HEBOTO 3TajoHa, BOMPOC
0 HEepaBHOMEDHOCTH BpalleHHs 3eMJH MOJYyYHJ HOBOE pasBUTHE,
BbI3BaJ OOJBIIOH HHTEpeC M mpHoOpesa 0co00 BaxKHOe 3HAUCHHE.

ITo mpencraBiaeHusIM, OGOPMUBIIAMCS K CepPeIHHe HaCTOSIIEro
CTOJIETHSI, M3BECTHbl TPH THIA . U3MEHEHHSI CKOPOCTH BpaUIEHUS
3eMJIH.

1. BekoBoe 3aMeJ/JeHHe CKOPOCTH BpaueHus 3emuau. Tpenne
MPHUJANBOB BCeX POJOB, TMOIJIOIIAs HEPTHIO BPAIIEHHUS 3eMHOrO Iia-
‘pa, 3aMelJIsIeT ero BpallleHHe. YBeJUYEHHE JIUTEJbHOCTH CYTOK
BCJIefcTBHe 3Toro npoiecca cocrasiser 0,0016 ceKyHABl B cTOJETHE.

2. Honronepuoanyeckue JIyKTyalu, T. €, HepaBHOMEpPHBIE MO-
JIOXKHUTEJIbHblE M OTPHIATENbHbIEe KOJeOGaHUs 'CKOPOCTH BpallleHHs
3eMJIH, TPUNUCEIBAeMble Ty POy JeHTHBIM JABHKEHUSIM B KHIKOM 51-
pe 3eMsIH WM PACIIMPEHHI0 M CKaTuio oObeMa 3eMan. OTK/IOHEHHE
IIMTIBHOCTH cyToK (rocturaior ‘0,005 cexkysnan (1871 r.) u + 0,002
cexkyHasl (1907 r.). lo cux mop He YCTaHOBJIEHO, TPOHCXOIAT BTH
H3MEHEeHHS BHE3aMHO HJM JKe MOSBJSIOTCH HaKOMUBUIMMCS JeHCT-
BHEM MaJbIX HEPeryJspHbIX H3MeHEeHHH.

Camu no cebe o6a BHIa HEpaBHOMEPHOCTH BpalleHHsI 3eMJH He-
3HAYUTENbHbI, HO B CHUJY HAKOIJIEHUS B TeUEHHE OMPEeIeJeHHOro me-
puoga BpeMeHH BHISHIBAIOT 3HAUUTEJNbHBIN 3(PIPeKT.

3. SIBeHHe KOPOTKOMEPUOAUUECKOH HEPABHOMEPHOCTH Bpalle-
Hust 3eMmuu, o6HapyxKenHoe B 1934-37 rr., €BAsSeTCS NOCTOSHHBIM
mpeameroMm uccaegoBanuit Cayx6 Bpemenn W uuctutyTos. Kopot-
Konmepuouyeckast HepaBHOMEPHOCTh BpaLleHUus 3eMJH B CHJIY CBOEi
NIEPHOIUUHOCTH He (1aeT HaKoIIglerocs agpdexra H, MO-BUIAMOMY,
BBI3BaHa Ce30HHON IMPKYJANHed 3eMHOH aTtMochepsl,

Xors o6muiasi KapTHHA ¥ TIPHPOJA M3MEHEHH#l CKOPOCTH Bpalile-
HHSL 3eMyiH K HaCTOSIIEMY BpPeMeHHM [yKe M3BECTHbI, BONPOC 3TOT Ja-
JIEKO elre He pelleH. M3yueHue TOHKOCTell JaHHOrO Mmpoliecca, mpei-
CTaBJISIONIEN0 HAYYHYI0 M NPAaKTHYECKYIO UE€HHOCTh, CTaJ0 BO3MOK-
HBIM TOJBKO cefiuac B CBfI3M C MpHMEHeHHeM AJs XpaHeHHS BpeMe-
HHE aTOMHBIX 4aCOB M CYLLECTBEHHBLIM MOBBIIIEHHEM TOYHOCTH acCTPO-
HOMHYECKHX OTpeJeeHHI BPeMeHH.

Hauamom u3syuennsi HepaBHOMepHOCTH Bpalnexuss 3emaup 8 AO
XI'Y u XTHUUM sBuioch ucceloBanne co3nansoro k 1951 roxy
STajoHa BpeMeHM M 4YacCTOTBl NPH XapbKOBCKOM TOCYIapPCTBEHHOM
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HayYHO-HCCJIe0BATENbCKOM HHCTHTYTe Mep M H3MePHTEJIbHBIX TpPH-
60pOB, KOTOPbIA BXOAWJ B MPYNNOBO# XpaHuTeab ['ocyaapcrBenHoro
sranona spemeny CCCP [3—6].

[pynnosoii 3TajoH Bpemenu # dactorsl XITHMMUII x navany
1951 roma cocTosin M3 4-X KBAPUE@BBIX YacOB, HCCJAENyeMBbIX @0 HX

CpeaiHeMeCaYHbIM CyTOY-

_nrap Ll HBIM XOZlaM.
QLW
Ry Jlnsi MOMyYeHHS XOJOB
=29 A‘Vvﬂ,&v KBapueBbix yacoB KXI1,
-900 hord KX2, KX3 u KX4 ucnoss-
o2 30BaJIUCb HX  IIONPaBKH,
145 C eI IIDUBEJCHHBIE B CHCTEMY
Y 1 R chd DTalOHHOTO BpeMeHH
X3 CCCP.
+0/8 Hsmepennble  cpenHe-
MeCSIYHBIe CYTOYHBIE XOJbl
v ol \ : BCeX YacoB 3areM OblJH
+006 NpHBEJAEHBl K MCXOXHBIM
3HAYEHUSIM TeMIepaTyphl
oo m% MUTAIOUHUX CXeMbl KBapiie-
- 006 HA2 3\ v s BBIX YacOB HaNpSAXKEHUAM
\ ‘ 3a BpeMsl HX HeNpepbIBHOII
-866 \ paborel, T. e. ¢ 1951 mno
-7 § 1958 roxmr.
"N Hecra6unbHocts yacto-
-878 et Tl HCCJIELyeMBIX TeHepaTo-
¢ poB, ompeleneHHas 10
~684 1 BHYTPEHHEMY CJHYEHHIO HX,
-890 ks cocrasasiia 1—2,10-°. Me-
7 7 3 e s 6 |7 I8 )¢ Tomuka onpeneienus cy-
I M-I Mol /%9 1 /9 TOYHBIX XONOB mnpeanoJa-

gl raja peaJH3aLHIO  3TOi

TOYHOCTH H B XOJaX KBap-
neBbix yacoB. Kaxnablil cyTouHblii Xox OBl OmpejeseH ¢ morpem- |
HocThlo + 0,500018, yTo OGecmeunBaso BO3MOMKHOCTb HCCJEI0BAHMS
HEePaBHOMEPHOCTH BpalleHus1 3eMJIH.

X0l KBapIeBbIX YacoB 3a TIePBble YeThIpe roja paboTh mpej-
CTaBJIeHbl Ha puc. 1,

C nowmoipio puc. 1 MOXKHO 3aK/JTIOUHTh, YTO KaXKJIble Yachl HMe-
IOT CBOM KDHBbIe XOJla, XapaKTepHble TOJNbKO IJIs HHX, 1 U3MEHEeHHe
CYTOYHOTO XOJia MO HUM MMeeT PasUYHBINH BHA. DTO ABJSETCS OCO-
GeHHOCTbIO KBapUEBBIX YAaCOB H HA3BIBAETCS HX «CTapeHHeM».

Ha ¢one xpuBbix X0/la BCex 4acos MPaBHIBbHO YePeAYIOTCS BOJI-
Hbl KOJI@OaHui XO/a IOJOBOIO NEPHOAA C SICHO BBIPAXKEHHBIMH MaK-
CHMYMaMH, YTO COCTABHJIO IIPEIMET MOCJEAYIOIIMX HCCJAeI0BaHHUL.

Coraacno [4], «crapenusi» xonos uacos KX1, KX2 u KX4 na
BCEM. MHTEpBaJIe MpeacTaBIsioTes GopMyJIoi

G=a+bt+ct? (1)
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151 yacoB KX3 ! ;

b
G=a+4+5+a @)

[Tocne ompenenenns kKosdpuunentos popmysa (1), (2) mo cnocoby
HaEMEHBIIHX KBa/PaTOB «CTaPeHHSI» YaCOB MPUHSJIH BHI:

KXI
G = — 0°,28560 — 0°,002416¢ + 0°,0010387¢2. ..,  (3)

KX2
G = — 04,14829 — 0¢,000273¢ +- 0¢,0000840¢2. . ., (4)

KX3
G— — 05,01246 - Os,Ot4713 o 0‘.0;32000 & 05,0113431 : 5)

KX4
G = — 0,85327 — 0°,006011¢ +- 05,0001482¢2. (6)

Ha rpadukax puc. 1 «crapenus» uzoOpaxKeHbl IJABHBIMH KpH-
oM. Popmyasl (3) — (6) NO3BOAMAH TIPOBECTH  CIJAKHBaHHE
KPHUBBIX H3MepEeHHBIX XOMOB BCeX 4aCOB 32 MX «CTapeHHe». .

CorslacoBaHHe CryaKeHHbIX KPHBBIX 32 «CTapeHHe» XOJO0B BCeX
yacoB mo (ase u aMIJHTYLe CBHIETEJbCTBYET O TOM, YTO OCTaBlIe-
ecsl KonebaHne X0/a C TOMOBLIM MEPHOTLOM, OOHAPYKeHHOe IO KBap-
ueBblM uacam 3anagnoil 'epMmanuu, Auraun u Amepuku [7—9], He
IpHCyIle KBapLUEeBBIM yacaM H OTHOCHTCSI K €CTECTBEHHOMY 3TaJIOHY
BpEMEHH — K CKOPOCTH BpallleHHs] 3eMJIH BOKDPYT CBOEH OCH.

M3Menenne OKOPOCTH BpalleHHs 3eMJH, MOJy4eHHOe 1O KBap-
uesbiM yacaMm XI'MIMMII, Beipaxkaercs q)opM'y.noﬁ

Am = 05,000785 sin —ore- 365 (j + 54,7) + 05,000316sin = (j + 116,1)+

365 @

-+ 0%,000351 sin —~ -+ 240,0), (7)

426 (is.0

DNIe Kpome TOJOBOH M MOJYrOJOBOH COCTABJISIOIIUX ONpeeseHa
BOJIHa C YaHAJEPOBCKUM MEPHOAOM B 14 Mecsles.

PesysnbraThl OnpenesieHus HePaBHOMEDHOCTH BpallleHHs 3eMJH
no xBapuessiM yacam XI'MMMHUII xopoiro corsiacyioTcsi ¢ pesyJbra-
Tamu MexayHapoaHoro 6iopo BpeMenH (Cro#iko).

[lpu ompenenennu Ce30HHOH HEPaBHOMEDHOCTH BpallleHHs 3eM«
JU OblIM yYTeHBl TaKKe CHCTeMaTHueckHe ommbku xaramora ®K3,
NPHHATOrO0 MO MEXKJyHaPOJLHOMY COTJIAIIeHHI0O B TO BPeMs OCHOB-
HBIM JJ151 paGOoThl BCEX CJIY2KO BpeMeHH.

[Tonbaysicb nauubiMu cpaBHenust Katanoros ®K3 ¢ [Tyaxkosckum
I, u N30, npenocrasaennsivu A. A. Hemmpo, Gblio onpeseneno
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aHAJHTHYECKOe BbIpakeHHe MONPaBOK 3a OMMOKM KaTajora, KOTO-
poe mpeJcTaBIeHo Gpopmysoi
2

E s At 4 so gl
Aa, = 05,0114 sin = (i + 243,2) + 0,002 S{n%g(] + 62,9). (8)

OmnbkH KaTaJjora, JOCTHTass 3HAUUTEJbHOH BETHUUHBI, OOGILYIO
KapTHHY TIONPaBOK TOJAMYHOH HePAaBHOMEPHOCTH BpAaLIeHHs 3eMJH
H3MEHSIOT MaJjo, HO NPH TOHKHX HMCCJAETOBAHHMAX MOJKHBI OBITh
yYTEHbI. ;

[To mepe HaxomJeHHs MaTepHala HCCIel0BaHHe KBAaPIEBLIX Ya-
COB ¥ HEPABHOMEDHOCTH BpalleHHss 3eMJH OblI0 mpoaosKeHo [5, 6].

B pesysabraTe nocjaenyloliux HCCAEIOBAHUN OLIIH OIPEIeNeHbI
«CTapeHusi» KBapIeBbIX YACOB M HEPABHOMEPHOCTh BpallleHHS 3eM-
au jgo 1957 rona, nocsie HCKMOYEHHS] KOTOPBIX MOJydeHa «OCTATOM-
Hasi» KpHUBas TOKA3aHHH «CPeIHHX» KBAPUEBBIX UYacOB 3MOXU
1951—1957 rr.
¢ «Ocrarouynasi» KpuBas, GJarogapsi cBoell (popme, 3a yKasaHHbBIH
NepHoJ He CMeIlaJach CO «CTapeHHeM» KBapUEBBIX YacoB, a pas-
JeJnnach ¢ HAM, 4TO BIOC/TEACTBHM MOATBEPAMJIOCH MaTepHaaMu
MCCJIe/I0OBAHMH HEPaBHOMEPHOCTH [BpalleHHs] 3eMJH € (OMOIIBIO
aTOMHBIX 4aCOB.

Dra KpHBasi He MPELCTaBJSET CJAyYalHOro KoJebaHHs moKa3a-
HHH YacoB, KaK CJIEJ0BaJO OXKHMIATH B CJIydyae OTCYTCTBHS HEYUTEH-
HOro KoJebanusi cucteMbl BpeMmeHun TU2. Ilosydyennass X Hauaay
1958 rona «ocraTouHasi» KpuBasi KoJaeGaHusi cHCTeMbl BpeMenu TU2
Oblia TPOJOJIKEHa MOCTeNyIOMHMH HCCIeIOBAHHSIMH CHCTEMbl Bpe-
menu TU2.

Tlocne Hapymenust paGoTel KBapueBbx yacoB B 1959 roay uccie-
JIOBaHHS HEPABHOMEPHOCTH BpalleHHsi 3eMJyM ObUIH I1POIOJIKEHBI
C MOMOIIbIO CO3JaHHBIX K 3moMy Bpemenn B XIMIMUII monexyssp-
HbIX yacoB [0, 11] u mo mompaBKaM aTOMHBIX YacoB, OMyGJHKO-
BauHbIM MexkayHapoaHeM 6lopo BpeMenu [12—14].

M3roroBienHble H HCIOJb3yeMble B cayxK6e Bpemenu XITHMMMUII
MOJIEKY/IIDHbIE TeHepaTophbl JaJu BO3MOXKHOCTb BHepBbie B COBET-
ckom Coroze mo1poOGHO MPOCTETHTh 3a CKOPOCTBbIO BpAleHHs 3eM-
JI OTHOCHTEJbHO aTOMHOTO BpeMenu B 1958—1960 wor.

CyTouHble XONAbl AHAJUTHYECKHX ATOMHBIX YaCOB B CHCTeMax

Bpemenu TU1 u TU2, nonyuennsle mo Matepuanam MBB, npexcras-
JeHbl rpadukaMu Ha puc. 2. OpAHHATH PUC. 2 MNPOMOPIHOHAJbHbI
CKOPOCTH BpallleHHs 3€MJIH.
- TlepBas kpuBas puc. 2 XxapakTepusyer U3MeHeHHEe CKOPOCTH Bpa-
IeHHs] 3eMJIH 3a YKa3aHHBIA TEPHOJ H COLEPIKHT, KpOMe CHCTeMa-
THYECKOTO H MOJITONMepPHOIHYECKOro M3MeHEeHHH CKOPOCTH BpalleHHs
3eMJH, KOpoTKonepHoauYecKoe KosebaHue ee.

Hasi onpeiesieHnsi MepuOIOB BCeX KOPOTKOMEPHOIMUECKHX KOM-
TIOHEHT TOJIyyeHa TepHojorpamMma 3TOH KpuBoi. dopma mepuomo-
TPaMMbl CBHETEJNbCTBYeT O TOM, YTO OCHOBHBIMH KOMIOHEHTaMH
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4BASAIOTCS TOLOBOM M NOJYTONOBO¥ mepHoabl. Kpome OCHOBHBIX me-
{o/J0B, HaOJi0JaeTcss THK ¢ nepuoiom P=3, o0HapyXKeHHbI
B (1962 r. [15], u muKk ¢ mepuogOM OKOJIO 26 MecsilleB, Ha BO3MOXK-
HOCTb cylLleCTBOBAHHUS KOTOpOro ykasauo B [16].
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Hcexonst M3 3T0ro, aHaJMTHUYECKOE BbIpaxkKeHHe KOPOTKOMmepHOLH-
YeCKOW YaCTH HepaBHOMEPHOCTH CKOPOCTH BpaLleHHs 3eMJH Mociae
OnpeaeseHus KOG!(ﬁCb.PIMH@HTO)B MPUHSAJIO BHIL,

Am— +0°,0003778 sin -2~ 5 (j-+-65,5) + 0°,000288 sin—~ ;65 (j-+113,6)+

+ 0°,000045 sin %’% (j + 61,4) + 0°,00065 sin +3695). (9)

20 e
m(]m

Bropasi xpuBas puc. 2 uzobpaxaer KoJjebaHue CKOPOCTH Bpa-
uleHuss 3eMau B cucreMe BpeMeHH TU2 M mpeiacTaBiser OCTATOY-
HOe, T. €. ellle HeyYTeHHOe H3MeHeHHe CKOPOCTH BpallleHHs 3eMJH.
‘CoryiacHo 3TOi KpHBOII TONPaBKH 3a CE30HHYIO HEpaBHOMEPHOCThb

‘BpalleHnsi 3eMJH, YYUTBIBaeMble B HAcTOsilllee BpeMsi, B GOJIbLIHH-

CTBE CJ1y4aeB HelyJ10BJEeTBOPHTEIbHBI.

IT10 elle pa3 CBUAETEJbCTBYET O TOM, YTO BONPOC O KOPOTKO-
NIEPHOJHYECKON HEPaBHOMEPHOCTH BpallleHHsl 3eMJH OKOHYaTeJbHO
He peiueH. ByayT au 31ech oOHapyXKeHbl elre KakHe-1#H00 KOPOTKHE
NEePUOJbI, IIOATBEPAMUTCS JIH MbICAb 00 H3MEHEHHSIX IOJAHYHOrO YJeHa

‘OT rojga K roay, HJIH HOIITBepILPITCSI CylulecTBOBaHHE Koneéamm CH=

‘CTeMbl BpeMeHH C YaHIJIePOBCKHM TIePHOJOM — 3TO BOTIPOCHI, Tpe-
‘Oyiolne peleHHs.

OcraBinecss nepuojHuecKue KoseGaHus NPOSABIAIOTCS Ha (oHe
CHCTEMATHYECKOI0 H JOJNONEePHOINHUECKONO H3MEHeHH# CKOpPOCTH
BpaileHus 3eMJIH.

Woxons s yxke ymsepausuierocs TOJOKEHHS O HAaJWYHH  COJ-
HEYHO-3eMHbIX cBsi3eil [117] ucyliecTBOBaHHH TP HYHHHO-00YCIOBICH-
HOW CBSI3W HepaBHOMEPHOCTH BpallleHHs 3eMJH C HeKOTOPBLIMH Teo-
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1

il ¢usndecKuMy sBJACHUSAIMH, Kak ¥ B [I13, 14] Mbl npeamosaraem, 4To

' J0ATONEepPHOAMYECKHe KONeOaHHs BpalleHHst 3eMJH Onpeae/sioTcs
COJTHeUHOH aKTUBHOCTBIO.

| OrMeueHHOe CHCTeMaTHYeCKoe 3aMelJeHuHe BpalleHusi 3eMyd 3a

| -1951—1971 rr. sHaunrtenbHo ‘Gosbuie mpuusitoro B [1] u [2]. Tloc-

JlelHee 0OCTOSATENbCTBO, COMIACHO MPEANOJIOKEHHIO, KOTOPOe GbLIO
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; ix ol I
iimmaiie T
b 1411 L i
400 i ! SUINY

% Wi 8% 0 9%

Puc. 3.

Bbickasawo B 1964 r. B Pure na [lnenyme KoMHCCHH nO BpalleHHIo
3eman, a Takxke B [13], MOKHO OOBSCHHTHL TE€M, UYTO CIVIAXKEHHAs
KpHBasi cucTeMbl BpeMend TU2 siBAsieTcss HUCXOMSALLEH BeTBLIO KpH-
BOii 0oJiee MJHMHHOrO, BO3MOXKHO BEKOBOrO, TMEpPHOXa H B JAHHBIH
MOMEHT cJaraercsi ¢ CHCTeMAaTHYECKHM 3aMel/leHHeM BpalleHHUsE
3eman, :

B moamBep:kaeHue NOCAEIHEro, Kak HaM INPeJCTABJSETCS, CBH-
1eTebCTBYIOT TpaduKu puc. 3, 3aumcrBoBaHHble H3 [17] u [18].

B nacrosuee BpeMsi ellle TPYAHO HCKAThb KOPPESLHI0 MEXKIY -
pexXuMOM BpaLleHHsT 3eMJd U COJHeYHOH akTHBHOCThIO. OxHako
CTPYKTypPa CIEKTPOB KPHBHIX MPOSBJEHHS TeO(QH3NUECKHX SIBJIEHHH,
Hanpumep, KoaeOaHHs KJAWMAaTa, THAPOJOrMYECKUX SIBJIEHHH, IUp-
KyJAsUHH 3eMHOH aTMoodephl, pacnpoCTpaHEeHHs] PAJHOBOJIH M AP.,
A Takke KPUBOH HEPaBHOMEDPHOCTH BpallleHHs 3eMJH U HX HCTOU-
o il HHUKA — UMKJIHYHOCTH COJHEYHOH JeATeJbHOCTH JaeT OCHOBaHHE
e NpeanosaraTh, 4r0 COBOKYIHOCTb BCeX LHKJOB €CTb eIuHas (pH3u-
i geckKas cucreMa.
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UCCJELOBAHUE LAN® XAPbKOBCKOIO MEPMJMAHHOIO KPYrA

B cBsi3n ¢ OkKOHuaHHeM HaOJIONEHHI NMPSMBIX BOCXOXKIECHHH 5P-
KUX 3Be31 B HOsiOpe 1972 r. GbuM mpoBeleHb HCCJAeJOBaHHS Lamd
MepuauanHoro kpyra XAO KOHTAaKTHBIM METOLOM M KJaCCHUYEeCKHM
Meronrom Yaaauca-KoBaJabekoro.

B nacrosimeir pabore HCIONB30BAHEl Ta Ke [yCTAHOBKA M METO-
AWKa u3mepeHud, yro ¥ B [|1], ¢ Tem, ogHAKO, OTIHYHEM, UTO Kaye-
CTBEHHOe HCCJIeLOBaHHe Lam¢ MPOBOAHJIOCH IIPH YCTAaHOBKAX IIyma
onTHMerpa BepTHKaabHO (y=0) H TFOPH30HTAJIBHO C IOXKHOMH CTO-
pornt (7 =90°). PesyabTaThl M3MepeHHil NpuBelLeHsl” Ha puc. 1, 2,
Tle BBeleHH 00O3Hauenusi: | —mamda npH orcueTHoM Kpyre; [1 —
Handga, mpoOTHBOMOJOXKHAS OTCUIETHOMY KPYTY; 2z — 3€HHTHOE pac-
CTOsIHHe, Bo3pacraiollee K Iory. Ilpu cpaBHeHuH IpaduxoB puc. 1
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¢ xpusbiMH pHc. 4 u 5, mpusenenubivu B [1], obmapyusaercs
CXOJICTBO KPHBBIX, UTO CBU/TE/BbCTBYET O cTabuabHOCTH HOPMBI pa-
Gounx ceuyeHHH mamd 3a BpeMsi HaOJIOAEHHS KaTaJora.

Jas uceaenosanns namg cnoco6om Yaumca-Kosaabckoro [2]
B MaCTepcxon 06cepBaTOPUH OBLIO CAENaHO COOTBETCTBYIOIIEE YCT-
POHCTBO.
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Puc. 1. Pesyapratel uamepennit nang npu Y'=0°
Puc. 2. Pesynpratel u3Mepenunit nang mnpu '=90°

HckyccTBeHHble METKH MBI TOJIyd4aJH CJAeAylolruM o6pasoM: Ha
CTEKJI0 KJaJH KycOyeK TOHKOIH KOHJIEHCATODHOH (OJBTH, KOTOPYIO
MOKDBbIBAIH MeJKOH HaKAauHoi OyMaroil M NIPOKATHIBAJH Y3KHM
TBepAbIM nuauHApoM. Ilocie mpocMmornpa mopm MHKpOcKomom o6Gpa-
6OTaHHBIX KyCOYKOB (DOJBIH ¢ OTBEPCTUSIMH B HECKOJbKO MHKPOH
orbupanun ABa Jyumnx obOpasuma. OroOpaHHble 00pasibl BMeECTe
C MOJIOYHBIMU CTeKJbIIIKAMH HAaKJeHBAJIH HA MaJeHbKHE TIOJbIE IIH-
JIMHJPBI, KOTOPBHIE 3a:KMUMAJHCh TpeMs BHHTAMH B CleNHaJbHBIX
THJIb3aX, IVIOTHO BXOMSIIUX B yrayosaenus Topios unamd. CBo6omHO-
DO JocTyna H3HYTPu uand x kyOy B uHcTpymente mer. Tlostomy,
4YTOOBl He HapyIIUTh Paboyero COCTOSTHHS HHCTPYMEHTa, JaMIOUKH
NPHUIIIOCh 3aKPENHTh Ha THIIBHOH CTOPOHE THJb3, BBIBEB TOHKHE
NPOBOHUKHY K HMCTOYHHKY NMHUTAHUS BHE HHCTPyMeHTa. KcmblTaHus
MOKa3aJH, YTO OHM HEe MOIJIH OKAa3blBaTh 3aMETHOrO IeHCTBHsSI Ha
IIOJIOKEHH THJAb3 B Mamdax.

Pasnsuratowmniicss yGyc MHKpOCcKona GblI CMOHTHPOBAH M3 ABYX
JopanieBbix TpyOok. Ha omHom komue TyOyca BBUHYUHBAJIM OObEK-
THB «lOnurep-3», na ppyrom — porokamepy «3enut-E». Muxpoc-
KOIl BCTABJISIIM B JBAa KOJbLA, PAa3HECEHHBIX MOYTH HAa BCIO MAJIHHY

58




TpyOOK, H LEHTPHPOBANH TaM TPeMsi BuHTamu. CaMu KOJbLA NPH-
BHHYHBAJIH K JBYM YroJKaM, KOTOpble TIDOYHO Kpenuau B GapabGaHe
MepHAHAHHOTO Kpyra. C MOMOIIBIO STHX TPUCIOCOGAEHH OCh MHK-
poCKOIla YCTaHABIHBANM BOJH3H TPOAONKEHHS TOPH3OHTANbHOMN
OCH HHCTPYMEHTA.

ITockoubKy B HalleM pacnopsiKeHuu GbUIO JBa HOTOMHKPOCKO-
ma, MeTkH (ororpadupoBasu OJIHOBPEMEHHO Ha Ofenx mamdax.
ODKCMO3NLHIO 3aJ]aBaJii ¢ NMOMOILBIO pese BpeMenu. Tpyly ycraHas-
JHUBAJIH JJIS1 YCKOPeHHsl npouecca uccaefoBaHus wepes 10° u ToabKo
B paboueii sone (—20°<6<60°sp) — uepe3a 5°. Kpome Toro, mo-

~MOJHHTEJbHO IIPOH3BOAHJIHK YCTAHOBKH IJ5 OPUEHTHDPOBKHU (I)‘OTO rpa-

¢uii. FopusoHTanbuylo JIMHHIO 3alaBajJd HHBEJIHPOBAHHEM (hOTOKA-
mepbl. C ¢oromnenkoii «Muxpat-300» npu BblaepxKKe 0Koa0 10 cex.
onuH psan aauacs 20—25 mun. ITocne npsiMoro psiia miaeHky B ¢poro-
KaMepax MpOoKpy4YHBaJy Ha OJMH KaJp U MPOU3BOAUIHN OOPaTHBII PsiJL.

IlockonpKy B NOJIe 3PeHHS KaXKILOTO (MHKPOCKOINA HAaXOAHJOCh
0 HECKOJIbKO TOUEK, TO Ha KaxKIOM KaJpe MOJydYaJuchb n3odpazxke-
HHUSL [EJO¥ TPyNNbl KOHUEHNPHYECKH [PACHONOKEHHBIX MIYHKTHPHBIX
OKPYHOCT€H, M3 KOTOPLIX OTOHPAJHCh MOAXONALIME IO PaCcIoJo-
JKEeHHI0 H (OopMe TOUKH.

Monpaskn B KoanMMauuio 3a HenpaBuJbHOocTH nang s 0,S.001

2, 2pad Acy, Acg 2, 2pad | ACw | Aeg Z;bo Acy, \ Acg
180 —2 1 320 —4 0 50 3 —1
185 2 3 325 —2 =2 55 4 —2
190 4 3 330 -1 0 60 4 —2
200 1 6 335 —1 —6 65 4 —6
210 4 —2 340 1 —6 70 5 —5
220 6 1 345 —6 —6 80 0 —6
230 5 —2 30 =22 2 90 —14 —8
240 4 2 355 —29 i3 100 —6 —4
250 5 1 0 =16 17 110 1 —2
260 2 7 5 & WMo 120 0 S
270 12 24 10 —5 1 130 .- 0 —5
280 11 5 15 6 —b 140 —2 —3
290 9 —2 20 4 —4 1500 ' —8 1
295 5 0 25 3 —3 160 —9 1
300 2 2 30 2 —4 170 ~ —8 3
305 - 3 3 35 3 —2 175 —6 —1
310 0 0 40 5 —I = e =
315 —3 3 45 3 —2 = -y s

YBennuenue 06OMX MHKPOCKOMOB oKkaszaaoch pasubiM 13,0. ®o-
TONMJEeHKH u3Mepsanch Ha YHMe, xotopbii ©Obl1 HCCAeT0BaH
[1. T1. ITaBaenko I[3]. Cpeanexpamparnyeckas OWHOKA OJIHOTrO Ha-
BeJleHHs Ha TOYKy cocTamjsiia =2 — +3 Muxkpona. Pesyabrartel us-
Mepenuit o6pabaTeiBaan mo popmyaam Kosasabexkoro [2]. Koopan-
HaThl LEHTPOB OKPYXKHOCTEH BBLIYUCJAANHN MO TOYKAM, PaCIoJOXKeH-
HBIM yepes 10°. ; :
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