SODEKTbI ABUWXXEHUSA SEMJIN B MOMPABKAX GPS HA CT. BOCTOK
N OITYKTYALUAX TAMMEPA HOYTBYKA HA CT. HOBOJIASAPEBCKAS

dnykTyauum koopavHaTbl 40NAroThl CT. BocTok
1 «<KOMMbIOTEPHOro BpEMeHU» Kak rnobdasnbHbIi
OTK/IMK 3eMJIM Ha OCHOBHbIE BO3MYLLEHUS
o1 ConHua ns Teopumn aAsuxxeHuUs JIyHbl

TOYHOCTb KOMMbIOTEPHbIX YACOB ONPEnenseTcs VH-
AVBuayanbHbIMU XapakTepucTukamMm KBapLEeBOro reHepa-
TOpa 1 MOXET OblTb PA3HON AJ151 PA3JINYHBbIX KOMMbIOTEPOB
B JOMYCTUMbIX npeenax. Koppekums «KOMMbIOTEPHOro
BPEMEHU» OCYLLECTBSETCS aBTOMATUYECKN C NMOMOLLLbIO
GPS-npreMHNKoB, MPUHUMAOLMX CUTHAsIbl TOYHOIO Bpe-
MEHU OT CMYTHUKOB, 060PYA0BaHHbLIX aTOMHbIMU Yacamu.

OBekums (31,8 cyT), N0 SHUMKNIONEANYECKOMY Onpe-
0EeNeHuto, ecTb Hanbosiee 3HAYUTENIbHOE OTKJ/IOHEHUE
WCTUHHOTO OBMXEHUS JIyHbl OT OBMXEHUS MO 3aKOoHaM
Kennepa, Bbi3biBaemMoe Bo3aenctenem ConHua. JaHHbIn
apdekT 06ycnoBneH rpaBUTaLMOHHBIM BO34ENCTBMEM
ConHua Ha JlyHy. MIHbIMM cnoBaMu, CMbICT 3BEKLIMN COCTO-
UT B NEPUOANYECKOM U3MEHEHUN POPMbI TYHHOMN OopOun-
Thbl, T.€. B BO3pacTaHUM N YMEHbLLUEHUN 3KCLEHTPUCUTETA
opobuThI.

Bapuauuns (14,8 cyT). B HOBONyHME 1 NOMHONYHME,
a Takxe B NepBol 1 NocneaHen Y4eTBEPTU 3HAYEHME BapU-

[Monpaeka BpemMeHn npo-

aumm paBHoO Hyno. Hanbonb-

-3
n3BoanTCcd nocpencTtesomM

COeAVHEHNA MNpPUeMHuKa a)
C KOMMbIOTEPOM 4Yepes UH- ol
Tepoderic (RS232, USB)
n obcnyxmBaeTca cneuu-
aNbHbIM TMPOTrPaMMHbIM
obecneyeHnem. Mpuem cur-
HaNoB BPEMEHU MOXET OCY-
LECTBNATLCA HEMPEPbIBHO,
HaNpUMep Kaxayto cekyHay,
4YTO AaeT BO3MOXHOCTb AN Tr
aHannaa GayKTyaumin «<Kkom-
MbIOTEPHOr0 BpeMeHn» 3a
CYEeT NOCTYM/IEHUS MUHYT-
HbIX, YACOBbIX U CYTOYHbIX

Yrosble rpanyce!
[ =}

o lee 3HAYeHWe Bapuauun

nocturaerca B ¢dasax-ok-
TaHTax, Mexay CU3Urnsamm
1 KBagpaTypamu.

fogpnyHoe HepaBeH-
cTBO (186,2 cyT) onuckLiBaeT
nepnoan4eckoe N3MeHeHune
cpegHero asukeHus JlyHbl.
Bcnepnctemne roguyHoOro He-
paBeHcTBa ¢ 02.01 no 02.07
JlyHa oTcTaet oT «cpefn-
Hen JlyHbl», @ B UHTEpBane
¢ 02.07 no 02.01 onepexaeTt
«CpenHIoto JIyHy».

Ha pwuc. 1 npen-

[=7]
o
Cekynael, nonpaeku GPS 106°82'80"

nonpaBok. Cucrtembl GPS 3

54" CTaBJiIieHO CpaBHeHNE Ba-

n MMOHAC penaloT BO3MOX- -3 \ \ \
HOM Noaaep>XKy BPeEMeEHU 6)

C TOYHOCTbIO 4,0 HAHOCEKYHL,
B MO6OM reorpadunyeckom
nyHkte. BmecTe Cc nonpas-
KaMu BpEMEeHU nporpamMmma
npuema curHanos obec-
neynBaeT MNOCTynjeHue
B dann gaHHbIX 3Ha4YeHud
reorpadumnyeckmx Koopam-
HaT. B nepuon 42-in PAJ Ha
cT. BocTok (78° 30" 10.1.,
106° 82" B.A4.) ucnonb3oBarn- 2t
CS1 KOMMbIOTEP CO BCTPOEH-
HbiM GPS-npueMHunKom, "

YImoBble rpaaychb!

000005 puaunin reorpaduyeckomn
LOAroThl (0A) N «KOMMbIO-
TEPHOr0 BpPEeMeHu» Ha
CT. BocTok € A -dyHKUMENR,
KOoTOopas onucbiBaeT CyM-
MY OCHOBHbIX (rpasuta-
LLMOHHbIX) BO3MYLLEHWNN
ot ConHua — 3Bekuuu,
Bapuaumum nm roauyHoro
HepaBeHcTBa. onpaBku
LOArOThbl NOJYYEHbl C TOY-
HocTblo 6onee 0,1”, yto
COMNOCTaBUMO C AAHHbIMU
MexayHapoaHoW cnyx6bl
BpalweHns 3emnm. Mox-
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[MNopAAKOBLIA HOMED AHA

0,00025
HO BUOETb, 4TO PUTMUYE-

CKNEe U3MEeHeHunsa 8\ co-

KamMu BpEMEHU 1 KOOPAMHAT
OT CMYTHUKOBBIX aTOMHBbIX
yacoB. B panbHenwem atn
nonpaesku ObIIN UCMONBL30-
BaHbl An1g o6Lulero aHannsa
bnyKTyaumn B reopmnanyecknx namepeHusx. B pesynsrate
06paboTKKn gaHHbIX 06HapyXunacb yCTon4measa Bapuauus
~32 cyT. bbiNo caenaHo NPeanosioXeHne, YTO NoyyeHHas
BapuaLmsa MOXeT ObITb CNeACTBMEM KOPOTKONepuoanye-
CKOW HyTaLMM 3eMHOW OCU, B KOTOPOM OCHOBHbLIM Y4JIEHOM
no amnnuTyae BO3MYLLEHUS ABNSETCA 9BEKUUS, fanee Ba-
pvauusa n rogu4yHoe HePaBeHCTBO. [1eno B TOM, 4TO U3Me-
HEHMe SKCLEHTPUCUTETA TYHHOM OpOUTHLI (3BEKLUUM) BANSAET
Ha M3MeHeHne paccTtoaHusa ot 3emnu Ao JlyHbl. B nepwu-
ree pacctosiHme BapbupyeT oT 356400 km go 370500 km,
B anoree ot 404000 km 1o 406730 km.
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Puc. 1. CpaBHeHve BapvaLmil nONpaBoK KOOPAVHATEI AOATOTkI CT. BOCTOK
(78°30" 10.1u1., 106° 82" B.A.) 1 MONPABOK «KOMMBIOTEPHOTO BPEMEHM» OT CUCTEMbI
nosuumoHuposaxms GPS ¢ A -dyHkuvei 3a nepuog, ¢ 01.02.1998 no 01.02.1999

OTBETCTBYET OCHOBHbIM
nepvonam i,-dyHKUUM
(31,8 cyT). Xon nonpaBok
BPEMEHU, Kak U B clny4dae
c dnykTyaumsamMm Koop-
ONHaTbl AONTOThl, OKasancs COOTBETCTBYOWNUM A, -
dYyHKUMN. CornacoBaHHOCTb PUTMUKK B 3HAYEHUAX
8t n 3L cBMAETeNnbCTBYET O NjaHeTapHOM MaclTabe
BO34ECTBUS OCHOBHbIX BO3MYyLeHUI oT ConHua, T.K.
OHW NPOSABNAIOTCHA OAHOBPEMEHHO B reorpaduyeckmnx
KoopauHaTtax n paboTe KBapLEBOro reHepartopa KoM-
nbtotepa. Takum o6pas3omM, «KOMNbIOTEPHOE BpeEMS»
B KOMMblOTEPAaX Pas3/iIM4HOro Ha3Ha4YeHUsa xapakTepu-
3yeTCs OTKJIOHEHUSAMU OT OXMOAEMOro YCTONYNUBOro
3Ha4YeHUsa BpeMeHu Talimepa noa BAUSHUEM BO3aElN-
ctBus ConHua Ha aBUXeHUEe JIyHbI.



dnykTyauum cucTeMHOro Talimepa HoyToyka
Ha cT. HoBonasapesckas

KomnbloTepbl copgepxart ycTpoihcTea ans
ynpaeneHusa npoueccamn. B ymncne ycTtponcTs
€CTb Yachl peanbHoro BpemeHn (RTC) n cucrtem-
HbI TaiMep. Yacbl peanbHOro BPEMEHU NUTAIOTCS
OT pacnofIOKEHHOro Ha MaTEPUHCKON nnaTe akky-
MySIiTOpa U UCNONb3YIOTCS AN YCTAHOBKM AaAThl
1 BPEMEHW 1 ONepaLnii, BKIIOYAIOLLMX BbI3OB Npe-
pbiBaHusa IRQ8. CucTemHbIV Talimep obecneymBaeT
reHepmpoBaHne NMMyJbCOB, Bbl3blBAKOLLMX NPEPbI-
BaHue IRQ ¢ yacTtoTton 18,2 ¢!, a Takxe ynpasse-
HMEe KOHTPOJIIEPOM MPAMOro AOCTyna K NamsaTu.
Kpome Toro, CUCTEMHbLIN TanMep MMeeT BO3MOX-
HOCTM NepenporpaMMmnpPoOBaHNSA HA YPOBHE MOp-
TOB BBOAa-BbiBOAa B Disk Operating System (DOS)
1 Basic Input Output System (BIOS). YuuTbiBas, 4to
KOHTPOJIb BDEMEHU U 3HAYEHUS CUCTEMHOIO TaM-
mMepa obHoBsOTCSA ¢ v =18,2 ¢!, 6bin pa3paboTaH
NPOrpaMMHbIfi BbIHUCAUTENbHbIA 9KCAEPUMEHT,
obecneynBaloLLMii onepawlmio onpoca CUCTEMHOIO
Tanmepa ¢ coxpaHeHnem gaHHbix B pannsl DOS Ha
nnatgpopme HoyTOyka Pentium133. SkcnepumeHT
nposoawscg Ha cT. HoBonasapesckas (AHTapKTU-
[0a), rae UCKMN0YEHbl BO3AENCTBUSA NCKYCCTBEHHbIX
3/1EKTPOMArHUTHbIX Nonen. [lna obecnevyeHns cra-
OUNbHOM PaboTbl CUCTEMHbIX YCTPOWCTB HOYTOYK
pasmeLancsa B CrneumasbHOM repMeTUYHOM KOpPO-
6e c TepmocTabunuzaumein ~20 ‘C. becnepeboii-
HOe nuTaHue KommnbloTepa obecneuymBanock UPS
(525bt).

B pesynbrate npoBeneHusa SKCNepuMeHTa
3a o6wwmii nepmnop ¢ 01.03.2003 no 31.08.2004
B MOKA3aHMUSAX CYMMbl YaCOBbIX 3HAYEHUI TUKOB
(N-h) BbigBUNMCHL GNYKTyaummn LUIMPOKOro BPEMEH-
HOro guanasoHa (puc. 2). Hanbonee BbipaxeHHbIe
dnykTyaumm coOTBETCTBOBANN XOAY YPaBHEHUS
paBHoOeHCTBUI. 10 aCTPOHOMMYECKOMY onpe-
LEeNeHno ypaBHeHe PaBHOOEHCTBUN ABAseTCs
NOMNPaBKOWN 3a HyTauUMIO B MPSIMOM BOCXOXOEHUN
3Be34bl NPY BbIYNCAEHUN TPUHBUYCKOrO UCTUHHO-
ro 3Be3[1HOr0 BpemeHun S;. B yCnoBumsax yCTONYNBOWA
TepMocTabunnsaunm KoMnboTepa CTabuibHOCTb
CUCTEMHOrO TariMepa 3aBUCUT OT XapakTepuCcTuK
KBapueBoro reHepartopa. KoadpdpuuymeHT koppe-
naumm Ha puc. 2 (r ~ 0,9) daxkTnyecku oTpaxaeTt
3aBMCUMOCTb YaCTOTHOW XapakTepuUCTUKN KBap-
LLeBOro reHepartopa OT HYTauMOHHOIO ABMXEHUNS
3emnun. Ha pucyHke Takxe BUOHO, YTO JIMHENHbIN
TpeHa N-h cCoOOTBETCTBYET HanpaseHuo nepruoaa
Capoca (18,6 net). Ecnn n3 ypaBHeHns paBHO-
OEHCTBUN UCKNIOYNTL «TpeHa, Capoca» n cpas-
HUTb NOJIYYEHHYIO KPUBYIO C rpadrKOM ypaBHe-
HUS BpeMeHUu (puc. 3), MOXHO ybeauTbCs, 4TO
nonyrofoBblie Bapuaumm ob6yCcrnoBfeHbl SKAUMNTU-
KanbHbIM ABUXEHMEM. YpaBHEHME BPEMEHU eCTb
[ONroTHas pasHuMLLa LLEHTPOB UCTUHHOMO 1 3KUM-
TukanbHoro cpegHero ConHua. Ha puc. 2 amnnn-
Tyna N-h B npepenax 71996-72002 (~6000 one-
pauuin), a Ha puc. 4 B npegenax 1,8... —-1,8, T.e.
~3200 onepauuit, 4To cocTaBnseT pasHuuy ~50 %.
Takum 06pa3oM, HyTaUVMOHHOE U SKIUNTUKANbHOE
OBWXEHNS 3emMan BO3AENCTBYIOT Ha KBapLEBbLIN
reHepatop B paBHoi cune. O6paTHble 3aBUCUMO-
CTU B KOCMUYECKUX ABUXEHUSX HE MPUHLMANANbHbI
B HacTosawen pabdoTe.

04

-0.5

0.6

07

-1.1

=12

71995
r~09
71996
Menpaeka 3a HyTaunie
(ypasHeHue pasHodeHcmaul)

q 71997

71998
TpeHa HyTaLum

71999 =

72000

72001

PnykTyauum TailMepa s

72003
100 200 300 400 500

MNopAakoBLIH HoMep AHA

Puc. 2. CpaeHeHve xofia $ykTyaumii CUCTEMHOTO Taiimepa HoyToyka Pentium133 1 ypaBHeHus

PaBHOAEHCTBWIA (Monpaeka 3a Hytaumio) 3a nepuog, ¢ 01.03.2003
no 31.08.2004 (ct. HoBonasapesckasi)
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Puc. 3. CpasHeHue dnykTyaumii cuctemHoro Taitmepa Pentium133 nocne ucknioyeHns TpeHaa u
ypaBHeHus Bpemeru 3a nepuog ¢ 01.03.2003 no 31.08.2004 (ct. HoBonasapesckasi)

Puc. 4. Habniogaemoe ronosoe auxeHne ConHua Ha HebocBoe (aHanemma),
HO (aKTM4eckv NpeacTaBnsioLLee rof0BOE IBUXEHNE 3eMu M0 AKIMNTUKE
(ypaBHeHue BpemeHm)
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paBUTaAUMOHHbLIE BO3aencTBuA B cucteme CONH-
ue—3emna—-JlyHa oka3bliBalOT HEMPEPLIBHOE BJIMSHNE HA
BCe npoLecchl. Bonpoc o cylectsoBaHUM 3TnUX BO34eNn-
CTBUIN HEe CTOUT. OHU CYLLLECTBYIOT U HMKAK He CBA3bIBAIOT-
CSl C MHEHMEM, YTO rpaBUTaLMOHHOE BO3OENCTBUE MOXET
ObITb OLLEHEHO NNLLIbL MOCPEACTBOM rpaBmMeTpa. MpaBumeTp
ABNAETCHA OTHOCUTENIbHBIM NPUOOPOM, U3MEPSIOLLIMM pa3-
HOCTb CUJbl TAXXECTU B pa3Hbix To4Ykax. [NpencraBneHHble
B HacTosALEen paboTe MeToabl MHAnKaumMm Gpopm OBuXe-
HUS 3eMnu He oNpPenensitoT PA3HOCTb CUJTbl TSXECTU, HO
MOKa3bIBAKOT BbICOKYIO YYBCTBUTENBHOCTb MUKPOMUPA, ero
OTKJINK HA UBMEHEHME FPaBUTALVOHHOIO B3aMMOOENCTBIUS
B cucTeMe Tpex Ten. Habniopgaemble adpdekTbl B KOOPAN-
HaTax OONroTbl, «KOMMbIOTEPHOIrO BPEMEHW», GNyKTyaumn
TanMepa NposiBASIOTCS HE 32 CHET U3MEHEHUS NOJS CUNbI
TAXECTU, KOTOPOE ABNSAETCH NULb CleACTBUEM BO3OEN-
CTBUS, @ HEOMOCPEOOBAHHO (Hanpsmyto). Ha npumepe Ba-
pvaunin gonroTbl CT. BOCTOK, KOTOpPbIE YETKO COrnacytTcs
C V3MEeHeHUsIMU A, -PYHKUMM, MOXHO CAENaTb BbIBOL, YTO
cufa BO34ENCTBUSA OT 9BEKLMN HACTOJIbKO BEMKa, 4TO Ha-

XOAUTCSH B YMCIE NEPBbIX YIEHOB KOPOTKOMNEPNOANYECKOMN
HyTauuun. Ho dusnyeckoe n3amepeHne ee OelcTBmsS Ha 00b-
KT Jaxe OTHOCUTENbHbIMU NpMbopamu NpencTaBnseTcs
HEBO3MOXHbIM 13-32 OTCYTCTBUS TAKOBbIX M MOHUMaHUS UX
dun3anyeckoro npuHumna. Mel MOXeM NnLb yBUOETb 3¢-
deKTbl BO3AENCTBUS 9TOW CUJbl B MPELM3NOHHbBIX 9KCNepn-
MeHTax. 9Toro cemaeTenscTea 60see Yem OCTATOYHO ONS
pPasBUTUS HOBbIX HanpaBneHuii B reodpunsmke, Guodpuanke,
XPOHOMeAMNLMHE, a TakxKe B HAHOTEXHOJIOMUSX.

Ha puvc. 4 npencrasneHa «penpoaykuns» ypaBHeHUs
BPEMEHN B BUAE aHANIEMMbI, KOTOpas nosyyaeTcs npu ¢o-
Tocbemke CosnHua B NONyAEHHOE BPEMS C OOHOW YrioBOM
nosuumm yepes ~10 CyTOK B Te4YEHME KaNeHAapHOro roaa.

lNpencrasnieHHble pe3ynbTaTsbl orybsiMKoBaHbl B pa-
6ote: Shapovalov S.N., Gorshkov E.S., Troshichev O.A.,
Borisova T.D., Frank-Kamenetsky A.V. Effects of Non-
electromagnetic Disturbances from the Sun in “Computer
Time” Instability // Biophysics. 2004. V. 49. Sup. 1. P. 79-84.
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