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AHHOTaIUA

[lenmpto  paboTBl  SBISCTCA ~ MaKCHMAJbHOE
COMDKEHUE  OTOXICCTBIIIEMBIX  (DU3UUICCKUX
CBOWICTB BpAIIAMONIUXCS HEHTPOHHBIX 3BE3 —
MyJIbCapoB C  JAHHBIMH  aCTPOMETPHUCCKUX
HaOmonennid. OmnpeseneHsl MOJENH MyIbCapHBIX
JAHHBIX, CBS3BIBAIOIINC HWHTEPBAIBI  COOBITHIA
M3IYYCHUS MyJibcapa ¢ MapaMeTpaMH BpaIlCHUS.
COnoCTaBICHHEM PETPOCIICKTUBHBIX M aKTyallb-
HBbIX HAONIOMaTeIbHBIX JAHHBIX IIOKa3aHa COrJa-
COBAaHHOCTh IapaMETPOB BPAIICHUS B KOOD.IH-
HaTHBIX cucTeMax B npejenax 40-ieTHeit ucropuu
HAOJMIONCHUA  IyJbCapOB,  MONTBEPKAAIOIIAS
OecrpeneIecHTHYI0  CTaOMIIBHOCTh  [TEPUOANYEC-
KOrO W3JIy4eHUs] MY/IbCapoB, Ha HECKOIBbKO
MOPSIZIKOB TPEBOCXOSIIYIO JAOCTHXKUMBIE Xapak-
TEPUCTHKH COBPEMCHHBIX KBAHTOBBIX JTaJIOHOB
BPEMECHHU.

1 BBenenue

Konuentyansnas (comepxaTenpHast) MOZENb
NpeAMETHOW o0nacTh B OOIIEM Cllydae BKIIOYAeT
OIpelieIeHHOE MHOXKECTBO TMOHATHH  (CYIITHOCTEH),
OTHOLIEHUH MEXAY HUMH, YCIOBHH, CBSA3BIBAIOLIMX
MOHSTHUS] ¥ OTHOLIEHUS, ¥ 3aKOHOB MPOTEKAHUsI MPOLIeC-
coB B Hed. KoHuenTyanbHas MoOAENb IPEACTaBISET
co00if CMBICIIOBYIO CTPYKTYPY paccMaTpHBaeMo# mpe/-
METHOM O00JIACTH, BMECTE CO CBOWCTBAMH W XapakKTe-
pUCTHKaMH, a Takke Kiaccu(uKarend STHX MOHATHI
0 IPU3HAKaM B JJaHHOH MPeaMeTHO o0acTu.

[Ipobnema KOHIENTyaTU3aIK MPEAMETHON obmac-
TH NPUJIOKEHUI C pa3BUTUEM CPEACTB U BO3MOKHOCTEH
MH(OPMAIIMOHHBIX TEXHOJOTHi, CTaHOBUTCS BCE Oosee
aKTyaJbHOW, BBIXOOZUT Ha TmepexnHuit miadH. Kak
moguepkuBaercss B [1], HECMOTpS Ha B3PBIBHOW pOCT
oopemoB maHHBIX (Big Data), wncnomp3yeMbIx B
Semantic Web TeXHOIOrusX, OCHOBHEIC BBI30OBHI CBSI3a-
HBI Y’K€ HE CTOJNBKO C WKCHHUPHHTOM — 3(PPEKTUBHBIM
YIIPaBICHHUEM JaHHBIMH, CKOJNBKO C HCUCPIIBIBAIOIICH
MOJHOTOW WX  COACp)KAaHMSA, CMbICTIA, 3HAYCHHA
(meaningful) mpuMeHUTETHHO K TPEAMETHON 00IacTH.
Ecnu, momarasce Ha pa3sHOOOpa3HBIE BO3MOXKHOCTH
COBPEMEHHOI'0 WH)XEHHPWHTA, HEIOOLEHUTh WM He
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y4eCThb BCIO ITOJIHOTY COZIEp KaHUsI JAHHBIX B KOHTEKCTE
paccMaTpuBaeMOW MPEAMETHON O0JIACTH, TO €CTh PHCK
BMECTO OOBEKTUBHOTIO, OOOCHOBAaHHOTO pe3yibTaTa
MOY4YNUTh HAOOp CBEJCHWI, HE BCErla COOTBETCTBY-
IOIIMX PEeANbHBIM CBOWCTBaM (DU3MUYECKUX OOBEKTOB, «d
bunch of cool tricksy — mo BeIpaxenuto Michael L.
Brodie [1]. IIpobnema conepikaHusi B paBHON CTEIICHU
OTHOCHTCSI K JI000 NMpeAMEeTHON 00J1acTH, HE3aBUCUMO
OT TEXHOJIOTUH PEAN3aIHU WX 00JIaCTH MPHUIOKEHNH.
Hpyrue Bb130BBI, chopmynupoBanHble B [1], oTpa-
JKalOT B OCHOBHOM NPOOJIEMBbl OpraHU3alMU M YIpaB-
JIeHus] OONBIIUMH 00bEMaMH JaHHBIX, BKJIFOUas ITOJHO-
Ty, COOTBETCTBUE, MHTEIPHUPOBAHKE JIAHHBIX, OMPEeNs-
eMBIX IpeAMETHOW o0nacThio npwiokeHus. OHH B
OOIIbILIEH CTENEHN OTHOCATCS K MH)XXEHHPHHTY, YeM K
CEMaHTHKE JaHHBIX, OyAy4d IO CYIIECTBY TEXHOIO-
T'M4Y€CKUM O6CCHC‘ICHI/ICM TJIaBHOTI'O BBI3OBA, CBA3aH-
HOI'0o C COACPKAHUEM U CMBICJIOM TaHHBIX.
PaccmarpuBaemasi HaMu TipeMeTHast 00JIacTh OTHO-
CUTCA K OTOXIACCTBJICHUIO KWHEMATUYECCKUX U TUHAMU-
YECKUX CBOMCTB HEWTPOHHBIX 3B€3J — IYJIbCAPOB IIO
HaOoaeMomMy paauousinydenuto. [Tynbcapel, obiana-

IOII[FI€ OTPOMHBIM MAarHUTHBIM IIOJIEM OKOJIO 104-108
Tn, npencraBnsioT co0O# BpallarolMecs MarHUTHBIC
munonu. [Ipu macce, comocraBumoit ¢ Maccoit ConHIa,
pamuyce okoino 10 KM M NEPUOAMYHOCTH BPAIICHUS
OKONO 1 MCeK JMHeiHas CKOpPOCTh Ha IOBEPXHOCTH
3B€3/Ibl COIIOCTABHMA CO CKOPOCTBIO CBETA, U MBI IMEEM
JIeNI0 ¢ OKECTKOM MEXaHMYECKOH CHCTEeMOM, |
yCTOHYMBAsl MEPUOANYHOCTh M3IY4aeMbIX pPaIHOnUM-
ITyIbCOB MOXKET OBITh CBA3aHA TOJBKO C BPAICHUEM
HelTpoHHBIX 3Be3n [2]. HaOmromaemple wuHTEpBabI
MEXIy UMITyIIbcaMu (TIepruof u3NydeHns) y Oomnee yem
1800 m3BecTHBIX ceiiuac MyIbCAPOB YKIAIBIBAIOTCS B
mpoMexyTok 1,5mc—8,5 c. BeaencTue moreps SHEpTHH

BpAILCHHs, CKOpOCTh KoTopeix 1023-1026 Br npu6u-
KaeTcsl K MOLIHOCTH, u3imydaemor CoyHIeM, Tpowc-
XOIUT BEKOBOE 3aMEJICHHE BpAIICHUS HEHTPOHHBIX
3Be3]] C TUIUYHBIM 3HAaYCHHEM IPOU3BOIAHON IepHona

ppamennst P mopsaka 10-15-10-21 c.c-1[3].

Bornee JeTaqbHO OCOGEHHOCTH HUMITYIbCHOIO H31Ty-
YEHMs TYIbCAPa MOTYT OBITh BBIABJICHBI IO H3MEHE-
HUAM HAONIOAEMOr0 IIEPHOJa BPAIICHHS, KOTOPHIE
CBS3aHBI IPEX/IE BCETO C BEKOBBIM 3amemnenueM. Crie-
JyeT HMMeThb B BHJAY, 4TO TIPH M3MEPEHMAX TAKHX
HE3HAUMTENBHBIX M3MEHEHHMil  IepHoja BpAIICHH,
pe3yIbTaThl HAGMIOACHNH CYIIECTBEHHO MCKAKEHBI H3-
32 BIMAHMA BHEIIHHX (DAKTOPOB, M JTH HCKAKCHHS



OOBIYHO Ha HECKOJIBKO TMOPSIKOB Oolnblne, YeM
WCTUHHBIE TPEH/Bl XapaKTepHCTHK, OOYCIOBJICHHBIC
(hm3ueckuMU CBOMCTBAMH HEWTPOHHBIX 3Be3ll. Bee 3To
JIOJDKHO YYHTHIBATHCS KaK B HCIIONB3YEMBIX MOJEISIX
IpeaMEeTHONH 00macTH, Tak W TPU  OTOXJIECTBICHUH
MOJTy4aeMBbIX 110 HUM PE3yJIbTaToB.

CMbICOBasT  CTPYKTypa NpeAMETHOW  obiactu
MOXET OBITh 000OIIEHHO MPECTABICHA B TOM BHJC, B
KakOM OIpEeAeNeH Croco0 MpenCTaBIeHUs] TaHHBIX,
HarpuMmep, B Mozenu Resource Description Framework
(RDF), paspaboranHOil KoHcopumymoM BcemupHoii
nayTuHbl. [IpuMeHUTENnbHO K paccMaTpuBaeMol Impen-
METHOH 00nacTu pecypchl, OoToOpa)kaeMble B BHIC
TpurieroB tuna «Ilomnexamee—Ckazyemoe—/lomnon-
HEHHE», MOT'YT OBITh BBIPAXKEHBI C HEKOTOPOH yCIIOB-
HOCTBIO CJIETYIOIINM HaOOpOM TPHILIETOB:

#Iynvcap ecmv 8pAUAIOWAsC HEUMPOHHAS 36e304.
#[lynvcap — 9mo epawarouuiics MazHUMHbIL OUNOTb.
#Iynbcapvl u3Lyuaom pezyisapHo nOSMopaowuecs
paououmnynvcul ¢ nepuodom 1,5muc-8,5c¢.

#[1epuoo uznyyenus nyrvcapa onpeoeieH epaujenuem
MASHUMHO20 OUNOJIAL.

*Bpawjenue nynvcapa nocmeneHHo 3ameoisiemcs.
#Cobbimusi usyuenus nyavcapa Habuoodaemvl 6 1000
MouKe 2aNaKmu4ecKo20 nPpoCmpancmed.
#Habmooamens guxcupyem momeHmol coObimuil
UBNYYEHUsL NO YaCam MeCIHO20 BPEMEHHU.

#Momenmol  HaOMOOAEMbIX COOLIMULL  NOOBEPIHCEHBL
GIUSIHUIO BHEWHUX (PaKMOPO8, KOMOopbvle He CES3aHbL C
spaujenuem 36e30bl.

B pabote paccMaTpuBarOTCsl TOAXOABI K PELICHUIO
MpoOJIeMbl KOHIIENITYaIU3alMy PEIMETHON 00JacTH C
LEJTbI0 MaKCHMAIILHOTO COJIIDKEHUS] Pe3yJIbTaToB acT-
POMETPUYECKUX HAONIOJNCHUI IyJbCapOB W  OTOXK-
JIECTBIISIEMBIX 10 HUM (DM3MYECKUX CBOMCTB HEHUTPOH-
HBIX 3B€3J] METOJAMH MapaMeTPUYECKOro MOJAEIUpPO-
BaHMs TIPOILECcCa UMITYJIbCHOTO HM3JIY4EeHUs MYJIbCapOB.
Mopenb HaOMIOJATENbHBIX JIAHHBIX JIOJDKHA OTPaXKaTh
OCHOBHBIE 3aKOHOMEPHOCTH, CBS3bIBAIOIIME HaOIIOa-
eMble MPHU3HAKU COOBITHI M3Iy4eHUs ¥ COOTBETCTBY-
IOIIME UM YHUCIICHHBIC BEJIMYMHBI, KOTOPHIE OTOXIECT-
BISIIOTCA C (PU3WYECKMMH CBOMCTBAMH HEUTPOHHBIX
3Be31. BaxkHoe TpeOoBaHKE K MOAETH — YCTOMIHBOCTH
K BIWSHUIO BHEMIHUX ()aKTOPOB HA PE3YNbTATHI
oroxaecTBieHus. CMbICIOBas CTPYKTypa MOJEIH
MyJIbCAPHBIX JAHHBIX, OTPAXKAIOIIAs TOHITUS U CBS3U
MEXIY HUMH, JOJDKHA OBITh ONpEJeNieHa HCXOMIS U3
00X 3aKOHOMEPHOCTEH MPOTEKAIOIIUX TPOIECCOB
(hu3mIecKoro Mupa, KOTOPBIE MOTYT OBITH PacIpocTpa-
HEHbl B TOM YHUCIEC W Ha (PU3MYUECKHIl TPOLECC H3ITYy-
YCHUSI ITyJIbCAPOB.

B cBsI3M ¢ TIOCTaBIIEHHOW IIE€NIBIO MOJDKHBI OBITH
peLICHBI CIEIYIONINE OCHOBHBIC 33 1a4H:

1) TIlocTpoeHme  mapaMETpUUECKUX  Moelei
MyJbCAPHBIX TAHHBIX, HHBAPHAHTHBIX B BHIOPAH-
HBIX KOOP/IMHATHBIX CHCTEMaX HaOmoaaTens;

CormocraBieHne IMapaMeTpoB BpameHUs M0
HaOJIOICHUSM U OTKPBITBIM KaTajoram Ha BEKO-
BOM MaciuTaoe;

2)

246

3) OOHapykeHHEe ¥ KOHTPOIh COTJIACOBAHHOCTH
OTOXKAECTBIISIEMBIX TAPAMETPOB BPAIICHUS 10

(I)I/IBI/IIIGCKI/I 3HAYUMbIM KPUTCPUSIM.

2 [TapameTpu4eckasi MOJieJIb
HA0JII01aTeIbHBIX IYJIbCAPHBIX JAHHBIX

Bynem paccmarpuBaTh HMIYJIBCHOE HW3JIydeHHE
mynbcapa Kak (U3UYECKHi Tporecc, HaOogaeMblil B
000N TOYKE TPEXMEPHOro IpocTpaHcTBa. B olmem
BUe Bce (PM3MUYECKUE IPOIECCHl MOTYT OBITH BbIpa-
JKEHBI CPEJICTBAMH CIIEIUAILHONH TEOPHU OTHOCHTENb-
HOCTH, B PpaBHOM Mepe pacmpocTpaHseMOil Ha Bce
SIBIICHUSI (PU3MYECKOr0 MHpa, MpoTeKaronye B 4-mep-
HOM IIPOCTPAaHCTBE-BpeMeHH. VIMEHHO K 3THM
ycloBusIM OyaeM aJanTHpoOBaTh MOJENU paccMar-
pHUBaeMoi 37ech NpeIMETHON 00JIaCTH U Ha UX OCHOBE
pemars 3aJa4d BBISBICHHS YCTOWYMBBIX OTHOIIEHUH
HaOIIOJaEMBIX ITPU3HAKOB M OTOX/IECTBIISIEMBIX 110 HUM
(U3MUECKUX CBOMCTB BpAINAIOIIUXCS HEHTPOHHBIX
3Be3/1.

2.1 IIpuHUMI OTHOCUTEJIHLHOCTH B HAOJII0IEHUsSIX
(puznyecknx npouneccon

OcTtaHOBUMCST KpaTKO Ha OCHOBHBIX JTamax
SBOJIIOIMU TPEJICTABICHUNH O METPUKE MPOCTPaHCTBA-
BpEMEHH, KOTOPbIE UMEIOT HETOCPECTBEHHOE OTHOIIIEe-
HHE K (bI/ISI/IlleCKI/IM ABJICHUAM, TMPOTCKAOIIUM B
MIPOCTPAHCTBE U BO BpeMmeHu [4].

B III B. 10 H.5. HA OCHOBE HAOIIONATENLHEBIX TaHHBIX
N TPaKTUYECKOIro OIIbITa BO3HHKJIA T'€OMETPUA TPEX-
MEPHOT0 MPOCTPAHCTBA — €BKJIMJ0Ba reomerpus. [Ipu
npeoOpa3oBaHUKM KOOPAWHAT M3 OJHON JIEeKapTOBOM
X, ¥, K Jpyrou x',y',z' KBajapar
pacCTOsHUS MEKIY TOYKAMH OCTAETCd HEU3MEHHBIM, TO
€CTb UHBAPUAHTHBIM:

12:x2

CHUCTEMbI z

2 2 2

+y2+z +y'2+z' , (D)
TOr/la KaK MPOEKLUH Ha OCH KOOPAMWHAT TAaKOBBIMHU HE
SBIISIFOTCSL.

Tlanuneil, Ha OCHOBE OTKPBITOrO MM 3aKOHA HHEp-
uun, chopmymupoar B XVII  Beke mnpuHIMN
OTHOCHUTENIBHOCTH TPHUMEHHUTENBHO K CHCTEME KOOp-
JIMHAT, JBUXYLIEHCS OTHOCUTENBHO HEMOABMKHOWU C

:x,

TIOCTOSIHHOM CKOPOCTBIO V , 3aKIIOYAIONINIACI B TOM,
4T0 hopMa ypaBHEHHI MEXaHUKU COXPAHAETCS, TO €CTh

OHM oOcCTarTcs (OPMHUHBAPUAHTHBIMU, B IJIHOOOU
HHEPLUHUAIBHON CHCTEME OTCUETa:

o - —

r =r—vt. 2

[Ipeobpa3oBanus (2) MOXYYHIN HA3BAHWE TAIAICEBBIX.
3nech 7' — pamuyc-BeKTOp JBHKYIIEHCS CO CKOPOCTBIO
V  TOYKM, TIONOXEHHE KOTOPOH BBIpaXaercs
JEKapTOBBIX KOOPAMHATAX CICTYIOIINM 00pa3oM:

X'=X-—T,Y=Y 7'=Z7. (3)

[IpeobpaszoBanms 'annnes (2), oqHAKO, COXPAHSIOT
CBOE 3HAYEHHE TOJBKO KOIJa CKOPOCTH MaJbl IO
CPaBHEHHIO CO CKOPOCTHIO CBETA.

Pa3zBuBast mpuHOMO OTHOCUTENBHOCTH [ anmuies,
A.llyankape B Havaie XX BeKa pacmpoCTpaHui, 0e3
W3MEHEHHs1 ero (U3M4YecKOoW CyIIHOCTH, Ha BCE

B



(usnueckue siBneHns. /s 3Toro morpedoBanocs HauTH
Takue NpeoOpa3oBaHMSI KOOPAMHAT W BPEMEHH, NPH
KOTOPBIX ypaBHEHHUS (PU3NUECKHWX MPOIECCOB OCTaBa-
Jvch ObI HeM3MEHHBIME (()OPMUHBapHAHTHBIMH) B JIBH-
JKYIIEHCsl CHCTeME 0TCYEeTa, HE3aBHCHUMO OT CKOPOCTH.

T".Jlopenr; (1904) ompenenmun 3TH mpeoOpa3OBaHUS
CIIETYIONIMM 00pa3oM:

X' =y (X —vD).T'=y(T —5.X).
c
Y'=Y,Z'=Z7. 4)
BpeMH T' — MECTHOC BpEMs B KOOpI[HHaTHOﬁ CHUCTEME,

1

yE— Q)
\/l—vz/c2

31eck ¢ — ANEKTPOANHAMHYECKAs! TOCTOSHHASL.
[MpeobpazoBanust Jlopenna (4) OTHOCATCS K JBYM
WHEpUHUAJIbHBIM CHCTEMaM OTcYeTa, B KaXIOH U3
KOTOPBIX CYIIECTBYET CBOE (PM3MUECKOE BPEMSI.
Ilyankape (1904) Ha oOCHOBe mpeoOpa3OBaHMI
JlopeHna  BHepBble  BBEN ~ NpENCTaBICHHE O
YETHIPEXMEPHOCTH ~ YHCIOBOIO  psia  (U3MYECKUX
BEJINYWH, 0TOOpaXKaeMbIX B BHIE Ct, X, V, z. [Ipu aTom, B
COOTBETCTBHH C NPUHIMIIOM OTHOCHUTEIHLHOCTH, c(hop-
MysiupoBaHHbIM [lyaHkape, Bce Qu3uyeckue SBICHUS

! ! ! 4
MOXHO OINNCBIBaTb B cucreMe X,y ,Z,[ TOYHO
TaKUM e 00pa3oM, KaKk B CUCTEME X, V, z, . 1IM ke ObLI

OTKPBHIT (yHAaMEHTABHBI WHBAPHAHT — YeThIpeX-
MEpHOE MPOCTPAHCTBO-BPEMSI
J=cT? - x?-y?-272, 6)

M3 KOTOPOrO Cle[yeT CYIIECTBOBaHHE EJHUHOrO
BpeMeHH T I BCEX TOYEK TPEXMEPHOI'0 MpPOCTpaH-
cTBa. B npyroil mHEpUManbHOW CUCTEME €IMHOE BpEMS
Oynmer yxe ApPYrHM, OHO OIpPEIENseTcsl IepeMeHHOM
T' 4).

O0o00masi mpuHIMIT OTHOCHTENbHOCTH, A.A.Jlory-
HOB Tokaszais (1987), uto mpu mepexone OT WHEPLUU-
AJBbHBIX K IPOW3BOJIBHBIM KOOPJMHATHBIM CHCTEMaM
OoTCYeTa TEOMETPHS YEeTHIPEXMEPHOIr0 IPOCTPAaHCTBA-
BPEMEHM HE W3MEHSETCS M COXpaHseT OoOuiA BUI
MeTpuku (6) A BceX (PU3MUECKHX IMpOoIeccoB [5], He
WCKITIOYAsi, €CTECTBEHHO, M MPOIECC MEePHOTUIECKOrO
W3IY9EHUS MYIIECAPOB .

2.2 le/ll-[].ll/ll'l OTHOCUTECJIBHOCTH B MOJAECJTH
HaO0JII01aTeIbHBIX MyJbCapPHBIX JAHHBIX

Pacnpoctpanenne TpHHOHIIA OTHOCHTEIBHOCTH
TaKXKe ¥ Ha HEMHEPLIHAIbHEIC, IBIDKYIINECS YCKOPSHHO
KOOpPAMHATHBIE CUCTEMBI ITO3BOIMIIO IEPEUTH K €AUMHON
MOJISTH MOMEHTOB COOBITHH W3ITydeHHS IIyJibcapa,
HaOMIOMaeMBIX KaK B HEMOIBIDKHOM HHEPUIHAIbHON
OapHUIICHTPUIECKON CHCTeMe, TaK M B TEIecKoma Ha
3emie, nmBwKymeics mo opbute Bokpyr ConHIa u
Bpalaromencss BOKpyr cBoe ocu. OOBIYHO MOMEHTHI
HaOMIOMaeMBIX COOBITHHA B JBIKYIIEHCS TOIOICH-
TPUUYECKON CHCTEME PACCUMTHIBAIOTCS IO BEKTOPHOMY
ypaBHeHHIO [6] m ¢ momormipio 3demepun [7], ompe-
nemsronmx  onokenne Comama, JIyHBI w OOmbIIAX
IUTAHeT Kak (YHKIWIO HE3aBUCHMOH IEepeMEHHOH —
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BpPEMEHH, IIEPECUUTHIBAIOTCS B OapHIEHTp — HEMOo-
IBIDKHYIO TO4YKy COIHEYHOW CHCTEMBI, B KOTOPOH
OOBIYHO OCYIIECTBISIETCSI 00padOTKa W MHTEPIpETaHs
HaOMIOMaTeNbHBIX JaHHBIX. [IOCKONBKY BEKTOPHBIC
YpaBHEHHS MOMEHTOB OIIEPHPYIOT TE€OMETPHYECKUMHU
COOTHOIICHWSMH, HE CBA3aHHBIMH C IlapaMeTpamu
BpaleHusi, NoTpedoBajIoch HaWTH 3Ty 3aBUCHMOCTH B
SIBHOM BHJ€ W Ha €€ OCHOBE OIpEAENUTHh OO BUA
MOJEIHM Tpollecca W3Iy4YEHHs, OKBHBAJCHTHBIH B
KOOpPJIMHATHBIX CUCTEMaX.

Kak Oputo mokazano B [8], HEOOXOXMMEBIMHU
YCIOBHSIMH PaclpoCTpaHEHUs] COOTHOMICHUS (6) Ha
Ipoliecc MEpPUOIUYECKOr0 M3JIydeHHs IyJIbCapoB,
HaONMI0aeMOr0 B TIPOM3BOJBHBIX  KOOPAMHATHBIX
CHCTEMaX, SIBJIAIOTCA: a) TMpeICTaBIeHHEe MOMEHTOB
HaONMIOaeMBbIX  COOBITMM B BUJIE  HApacTalOMINX
WHTEPBAJIOB, OTCUHUTHIBAEMBIX OT HEKOTOpOro (UK-
CHPOBAHHOI'0 HAYaJbLHOTO COOBITHS, W 0) BBIpaKEHHUE
WHTEPBAJIIOB HAONIIOAAaeMbIX COOBITHH B BHJE YypaB-
HEHUH, B KOTOPBIX 3TH WHTEPBAJBI ONpE/IEIICHBI Yepes3
HaOJojaeMble TTapaMeTpbl BpalieHus mynbcapos. [Ipu
BBITIOJIHEHWU 3TUX YCIIOBUH HaOII01aeMble mapaMeTphl
BpaLIEHNs, KOTOPBIE SIBJISIOTCS PEHICHUSMHU ypaBHEHUN
WUHTEPBAJIOB, B JIIOOBIX KOOPJIWHATHBIX CHCTEMax
TOX/IECTBEHHO COBIA/IAIOT.

B kadecTBe nepeMeHHBIX B ypaBHEHHE HHTEPBAJIOB
BBEJ/ICHBI TIapaMeTphl BPAIEHUs! MyJbcapa — MEPUOA H
€ro MpoOW3BOAHAS. 3Has OTH BEJIMYMHBI, HETPYIHO
ONpe/IeNUTh WHTEPBaJ JIFOOOr0 NMPOU3BOJIBHO BHIOpaH-
HOTO COOBITHS n3TydeHus. Takoe ypaBHEHHE, KaK ObLIO
MIOKa3aHo B [9], UMeeT cleayIonmii BUa:

PT; = (1+a;)(P'N +0,5P"PN?);, (7)

% .
rne P ,P — 3HaueHue nepuosa BpalleHHs Iyabcapa

B HadaJbHBIA MOMEHT (HadaJIbHAs d110Xa HAOJIIOIEHUS)
(l +a; ) -
YUYUTBIBAIOIINI Bapuanyu HaOJIOAaeMOro Iepuoja
BpalleHus NyJibcapa B MPOMEXKYTKe HAOMIOJeHUM; I =
0, 1, 2,... — TIOpPs/AKOBBIII HOMEp ceaHca HAOIIO/CHHMS
BBIOPAHHOTO COOBITUSl M3JIydeHusl Iynbcapa, N —
MOPSJIKOBBI HOMEp HW3JIYYEHHOI'0 HMIYIbCa B [ —M
ceaHce HaOJIOICHHs, OTCYMTHIBAEMBI OT HaYaa.
[epemennas COCTAaBIISIFOLIAsST Ha0II0/1aeMoro

nepuoza B (7) yuutbiBaercst MHOoxuTeneM (1+a;), B

)51 €ro TIpOU3BOAHAs; MHOXHUTCIIb,

KOTOPOM (¥; TIOKa3bIBACT OTHOCUTEIBHYIO BEIUYUHY

OTKJIOHEHHS TIepHOAa B HAPACTAIOIMIEM IPOMEKYTKE
HAOJIIOIEHNH, OTCYMTHIBAEMOr0 OT HAYaJIbHOI'O COOBI-
. [lpaBas wacte Bepaxkerus (7) ompenmenser
MECTHOE BpeMs ISl BCEX TOYEK TPEXMEPHOTO
MPOCTPAHCTBA B BEIOPAHHOW CHCTEME OTCUYeTa B COOT-
BETCTBHHU C METPUICCKUM WHBapHUAHTOM (6).

Hdns xaxgod BBHIOpAHHOH CHCTEMBI — OTCYETa
HAXOJUTCS MOCIEIOBATEIPHOCTE HHTEPBAIOB BPEMCHH,
OIIpENeNAEMBIX TapaMeTpaMHU BpalleHHs IIyJbcapa

3 .
P , P. Tak, B TonoLeHTpUYECKOI CHCTEME HUHTEPBAIbI

TTi B cootBercTBHM € (7) BHIpAKAKOTCS:

TT; =(1+a;)(P Ny +05P PN7%);,  (9)



AHaTOruIHBIM 06pa30M nojrydyacm YpaBHCHUC

uHTepBaoB 1 Bi B GapHUIIEHTPHYECKON CHCTEME:
TB; =(1+a;)(P Ny +0,5P" PNg%);, (9
B Bepaxennsx (8), (9) BemmumEnl N T; > N B;

03HAUYaIOT oO0Ilee YHCIO COOBITUH, W3TYyYCHHBIX B
MIPOMEKYTKE HAOTFOICHIH.
B cootBercTBUm ¢ Mozensio (7), BETHYUHY HAOITIO-
JTAEMOTO TIEPHO0/Ia MOXKHO BBIPA3UTh COOTHOIICHUEM:
k
P=(01+¢a;)P , (10)
IJ€ (j BBIPAXKAET TEKyIIUE BapHaLMU HaOII0JaeMOro
nepuona P mox pausnremM BHemHMX (GaKTOPOB:
%k
o;=AF /P . (11)
Ilo u3BecTHOH M3 HAOMIONEHMH BENIMYMHE (;,
BEIUUCIISAIOTCST OTKIOHCHHS WHTEPBAJIOB, OOYCIIOBIICH-

HbIC BapuanuaMun Ha6J'IIO)IaCMOFO nepuoaa:

APT; =o;(P N+0,5P PN7); (12)

Ha puc.l B KauecTBe WIIIOCTpalliM IpPUBEICHBI
HaOmonaTenpHple JaHHble JUIs mynbcapa B1919+21:
MOMEHTBI COOBITHMH B TOIOILCHTPUYECKOH W Oapuu-
HeHTpuueckoi cucremax (Puc.1,a) *); uaTepBasbI

S 1E+05

=)

£ aF04 N LN

£ sEv AN \\
E:A‘Emﬂ \,‘ L
S 2E+04 AN L

 0E+DD AN —

54400 54600 54800 55000  55200)
D, AH

) MOMEHTBI co0bITIIi B TorroneHTprMeckoi (TT)
u bapuriertpreckoit (TB) KoopAHHATHBIX cHeTeMax

A A
¥ WY

:!
i
%

j
0o f4EDD & DD"EEDDD g0
- b

a00

250

0
54,
-230

=]

MIK(TT) - MIK(TB), ¢

-500

VD, BHA

) pasHOCTb MOMEHTOE CODBITHI, Halmo1eMBIX
B KOOPJMHATHBIX CHCTEMAX

8 E+07

6 E+HIT

B4 07
Foewr

0,E+00
54400 54600 24800 52000 55200
MID,gHN

E) MHT¢pBambl co0bITIET, Hal mogacMbIx
B KOOPAMHATHBIX CHCTEMAX

Puc.1 Momenmut u unmepsanvt nabnoodaemwix cobvimuti PSR
B1919+21

HaOIIOHaeMBIX COOBITHI, OTCUMTHIBAEMBIC OT BBHIOpaH-
HOro HadampHOro cobOeitus (Puc.1,B); pa3HOCTP
MOMEHTOB (QHAJIOTUYHO M WHTEPBAJIOB), OOYCIIOBIICH-
Hasi OpOMTANBHBIM NIBIKEHHEM paamoTeneckona bCA
OUAH  (IlymmHO)  OTHOCHTENBHO  OapHIleHTpa
(Puc.1,0).

WuBapuantHeie ypaBHeHus (8) u (9) wumeror
€IMHCTBEHHOE pEIICHHE, KOTOPOMY YIIOBJIETBOPSIOT
OJJMHAKKOBbIE B KOOPJMHATHBIX CHCTEMaxX 3HAYCHHS
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*
YHUCJIICHHBIX BCIIMYUH Ha6J'IIOﬂa€MOFO nepuoaa P .

npousBogHOH P u Bapumamuii mepuoma ¢ . Tekymue
3HAYEHUAs CBOOOIHBIX TepeMeHHBIX [N T; ,N B; B

MOJIENIN JaHHBIX ONPEAENSIOT MECTHOE KOOPAUHATHOE
BpeMs u, CIIE€JI0BATEIBHO, TOXJECTBEHHOCTh
¢usmyeckoro mporecca H3Iy4YEHHs ITyJILCAPOB IIPH
HaOIOEHUSIX B Pa3HBIX KOOPIMHATHBIX CUCTEMaX.

3 ComnocraBJjieHHe NapaMeTPOB BpallleHHs
10 HA0/II0IEeHUSIM U KaTaJ10ramMm

[To HaOMrOAEHUSAM B IBYXJIETHEM MTPOMEKYTKE OBLTH
ONpENCNICHBl ~ TapaMEeTPhl  BpAIllleHUs  CEKYHJIHBIX
nynecapoB  B0329+54,  B0809+74, B0834+06,
J1509+5531, B1919+21, B2217+47 B COOTBETCTBHH C
ypaBHeHUEM (8). BpUTH MONMydeHBI 3HAYEHUS TEepHoIa
Ha TEKYIIYI0 SIO0XY HAOIIOJCHUN, OIHAKO OCTaBaJICS

OTKPBITBIM BOIIpPOC, HaCKOJIBKO 3TN 3HAUCHUA
COIIaCyroTca C PETPOCICKTUBHBIMH  ITapaMCTpaMUu
BpalicHusA, BHCCCHHBIMU B KaTaJOrd IIYJIbCapoB

HECKOJIBKO JOCCATKOB JICT Has3aml. MO}ICJ'H:- Ha6n10)1a-
TCJIBbHBIX JAaHHBIX ITO3BOJIACT COIMOCTABUTL HAapaMCETpPhI
Bpall€HUA — aKTyaJIbHBIC 110 TCKYIIUM Ha6J’IIOJIeHI/I$IM u
PETPOCHEKTUBHLIC 10 KaTajioram, Kakoii Obl HHM OBLI
IMPpOMEXKYTOK BPEMCHU MECKIAY HHUMHU, U OLCHUTH HX
B3aUMHYIO COTJIAaCOBAHHOCTH Ha BEKOBOM Maciirabe.

3.1 ITapamMeTpshl BpalieHUsA HA BEKOBOM MacuTade
Ha0II01eHUI

[To HaGmonenusm Ha BCA mymecapa B1919+21 B
cootBercTBHHU € (7) OBUT ONpeneNieH Neprojl BpalleHHs

P*=1,33730279821909 ¢ mna omoxy MID54477
HA4aJbHOTO COOBITHSA, a TAaKKe YHCICHHBIC 3HAYCHHSA

Bapualui HaOMI0AaeMoro mepuofa ¢; B ABYXJIETHEM
npoMexyTtke (moxasaHsl Ha Puc.2,a). Ha Puc.2,6
NpHUBEICHBI BapUallii HHTEPBAJIOB, KOTOPHIE CBA3AHEI C

BapHalMAMM Nepuoga «; cooTHomenuem (12). Us

9TUX TpaHKOB CIeIyeT, YTO OTKIOHEHHS Halmo-
JaeMOro IepUuoAa OTHOCHUTENBHO (PUKCHPOBAHHOM

Bemmuunsl P* He MIPEBBIIIaeT HECKONBKUX eauHuI] 10~

16, uro ma 1-2 mopsjka sydine, 4eM y COBPEMEHHBIX
aTOMHBIX OJTaJlOHOB BpeMeHH. Takas TOYHOCTb
JIOCTaTOYHA JJIS TOro, YTOOBI OOHAPYKMBATH OTKIIO-
HEeHHs HaOJII01aeMBIX HHTEPBAJIOB B JHAIa30HE IUHUILI
HAaHOCEKYHA M BPEMEHHBIM pa3pelliecHHEeM MeHee

HAHOCEKYHBI (<109 ¢). Hus CpaBHeHHA Ha puc.3,B
MOKa3aHbl BapHAMM YKJIOHEHHWH OapHIEHTPHUECKUX
MIIN, no KOTOphIM TpaJWLMOHHO OLIEHUBAETCS HX
cTabunbHOCTh. HeTpyaHo 3aMEeTUTh, YTO 3TH BapHaIN
Ha 5-6 MOPAIKOB NPEBHIAIOT BapHalui WHTEPBAJIOB,
KOTOpBIE ONpeNereHbl cooTHOoIeHueM (12).

HOJ'IyTI CHHBIC HaMHu 3HA4YCHUA napamMeTpoB
BpallcHusd Ha6J'IIOI[aGMBIX myJIbCapoB OBUIM  COIIO-
CTaBJICHBI C AHAJIOIr'MYHBIMHU PETPOCICKTHUBHBIMU

TMAHHBIMH, CONEPXKAIMAMHUCS B OTKPBITHIX, HamOojee
pacIpoCTpaHEHHBIX KaTajorax mynscapos [10,11].
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E) VKJIOHeHHA DapHreHTpHHe ek MITH
Puc.2 Bapuayuu nepuooa, ummepsanos u MIIA no
Habrooenusm PSR B1919+21

JI71st 3TOrO YUCIICHHYIO BEIUYMHY MEPHOAa BPAILICHU,
KOTOpast yKa3zaHa B KaTaJiore BMecTe ¢ IPOU3BOJHOI Ha
HEKOTOPYI0 (PMKCHPOBAHHYIO 310Xy B MPOILIOM, OBLIH
npeoOpa3oBaHbl C YY4ETOM  HPOU3BOIHOW K JIOXe
HAYaJbHOTO  COOBITHA  TEKYHIUX  HAOJIOACHUIL.
[IpuBencHHBIE K HAYaJILHOMY COOBITHIO 3HAUCHUS

nepuoaa P OIPENEIAINCE U3 COOTHOLLICHUS:
P = Py + P(MJDy — MJDg )-86400, ¢ (13)
MJIDy

CO6])ITI/I$I, BBIpa)XX€HHAasA B JOJAX TCEKYHHUX CYTOK
(npoOHast yacTh) Ha AaTy HaOIroneHuUs (1emast 4YacTh),

rac OI10Xa Ha4daJIbHOI'O HaGHIOJIaCM oro

MJDg — »5noxa, Ha KOTOPYIO ONpeZelieH Iepy-

on Pk no karanory.
[Ipunumas Bo BHHMMaHHE MpuBeAeHHbIE st PSR
B1919+21 B Karajore [10] Ha £)1(0.4%

MJDg =40689.45 s3uauenuss Px=1,337301192269c,

P =1,34809-10-15, nomyuaem cornacro (13) 3naueHue
nepuona P=1,33730279821909 ¢ Ha 510Xy HaYaJILHOIO
coositist MJDy=54477.39095.

CpapuuBas 3Hauenns P u P*, Ml Bumum, uro
TpaHcOPMHUPOBAHHOE 3HAYEHHE MEPUO/a BpAICHUS
PSR B1919+21 w3 »snoxu 40-imetHedl aaBHOCTH
(13.04.1970 r.) coBmagaer C YWCICHHOH BEITUIMHON
Meprosia BPAICHUsI, YCTAHOBJIEHHOTO HaMHOro Oolee

no3ganuMu  HaOmoneansMu  2008-2009 rr. Criemosa-
TENbHO,  HAOJIOJaeMble  MapamMeTpbl  BPAIICHHS
mynbcapa TOYHO TakK JK€ paACIpOCTpaHsioTcs 0e3

W3MEHEHHS M Ha JPYTUE IIOXH, PHUIEM, OUYEBHIHO, HE
TOJBKO MPOIUIOT0, HO ¥ TIPOTHO3UPYEMOTO OYIyIIEro.

3.2 Cor;1acoBaHHOCTH MapaMeTPOB BpalleHUsI
NnyJ1bCapoB

CormocraBneHne mapaMeTpoB BpalIeHHs IyJIbCapoB
mo HabmoennsiMm Ha BCA ®UAH u xatamoram [10,11]
MoKasano, 4To mpeoOpasoBanue (13) Ha BexoBOM
Mmacmirabe O00Hapy>KHUBaeT " IO TBEPKAACT
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COTJIaCOBAaHHOCTH IEPHONA BPAMICHUS MYIIbCapa U €ro
MPOM3BOMHON TakkKe W Yy JPYIHX HaOI0IaeMBIX
mynscapoB  B0329+54,  B0809+74, B0834+06,
J1509+5531, B2217+47. D10 o3HadaeT, 4TO He3a-
BHCHUMO OT BBIOpAHHOH TEKyIIeH 3ITOXU HAOIOJCHUM,
MBI TIPOIOJDKaeM HaONIomaTh, AaXKe IMOCIE May3bl B

HECKOJIBKO  E€CATKOB JICT, BCC Ty K€ TOCJIC-
JOBATCIBbHOCTDH HWHTCPBAJIOB, B KOTOp ot TOYHO
BOCHIPOU3BOAATCA u COXPAHAOTCA BPEMCHHBIC

COOTHOIIIEHHST COOBITHH TMEPUOANIECKOr0 U3TYUEHHS,
KOTOpBIE OMPECICHBl COITACOBAHHBIMU HAa BEKOBOM
MacmTabe HaOMIOAaeMbIMUA TTapaMeTpaMu  BPAIICHHS
mynbcapa.

TeM caMbiM B pe3yJbTaTe BBIMOJHEHHBIX HAOIIO-
JICHUH 110 MapaMeTPUUYECKOi MOJIEIH JAaHHBIX 00HApy-
JKMBAETCS U MOATBEPKAAETCA CBOWCTBO KOr€PEHTHOCTH
HUMITYJIBCHOTO W3Jy4YeHHs HEHUTPOHHBIX 3BE3M, CYTh
KOTOpPOrO B TOM, YTO COOBITHSI MU3JIYYEHHS MYJIbCAPOB,
HAONIOJaeMble B JIFOOOM TOYKE TallaKTUYECKOrO
MPOCTPAHCTBA W B JIIOOOW KOOPAWHATHON CHCTEME,
OpUBsI3aHbl K (ha3e MepUOAUYECKUX (BO BPEMEHH) U

BOJHOBBIX (B MPOCTPAHCTBE) IMPOLECCOB, H 3TO
CBOMCTBO  COXpaHSe€TCS Ha BEKOBOM MaciiTabe
HaOJIIONEHU.

CBOICTBO KOTE€PEHTHOCTH MEPUOTUYECKOr0 H3IY-
YEeHUsl IIyJIbCapoB, OHPEAENIEMOE COINIACOBAHHOCTHIO

napametpos P*u P, orpaxeHo B IBHOM BHjie COOTHO-
IICHUEM, COJEPKAIIMMCS B MPaBbIX CKOOKax Mapamer-
pUYecKod  MOJEeNM  MyNbCapHbIX  AaHHBIX (7).
OTKJIOHEHHWE WHTEPBAJOB OT KOIePEHTHOro BHJA,
00yCIIOBJICHHOE BHEIIHUMH (haKTOpaMH, HE 3aBHCS-
MU OT NapaMeTpoB BpallleHus, coraacHo mozaenu (7)
BBIpaXkaeTcst cooTtHomienueM (12) u ompenensiercs mo
BapuanusaM Haoronaemoro nepuoza (11).

3aMeTuM, 4YTO BOCHPOU3BEICHHE HWHTEPBAIOB C
HAaHOCEKYHJHOU TOYHOCTBIO, OINpPEAEIIEMOM CcOornaco-

BaHHBIMM IIapaMeTpaMu BpallleHHs, IoTpedoBano
CYIIECTBEHHOTO, Ha 2-3 TmopsAKa, pacIIHpeHUs
¢opmara  HaOIIOJAEMOro IEPUOAA BpALIEHHS 10

CPaBHEHHIO C IIPUHATHIM B KaTajorax IylbCapHBIX
mauaeix [10,11]. CootBercTBEeHHO, YTOOBI MOIAEP-
XKHUBAaTh COMOCTABUMYIOTOYHOCTh MPH BBINOJHEHUH
npeobpa3oBanuii Habmomaemoro mepuoma (13) Ha
BEKOBOM MacIITa0e, MBI JOJDKHBI TEMEph ONEPHUPOBATH
1 Ha 2-3 mopsinka Ooyee TOYHBIM ONPEHETICHUEM SIOXH
HAOIOACHUH, OT KOTOPOI OTCUHUTHIBAIOTCS WHTEPBAIIBI
HaOJFOIaeEMBIX COOBITHIA.

4 MoaudguuupoBaHHasi MoJeJIb
MYJIbCAPHBIX JAHHBIX

YV HEKOTOPBIX IyJbCapOB ONpPEAEIIEeMbIe MOICIBIO
(7) no HabmonaeMbIM mapamerpam Bpamenus P*  wu

P Bapuanuu nepuona u MHTEpBANOB MO BEIMYMHE U
(dbopme mpodmiIs OTKIOHEHWH HE TPUBOMATCS K BHIY
puc.2,a,6, kxak y PSR B1919+21. Dt0o morpeboBaio
JOMOJTHUTEIEHOTO  BBISICHEHHS ~ NPUYMH  TaKOTO
PACXOXKACHUS W HEOOXOMUMOIrO YTOYHEHHS MOJCIH
MTyABCapHBIX JaHHBIX (7) MO pe3ybTaTaM HaOIIOICHUH.



4.1 O6Hapy:xeHHe BTOPOii MPOM3BOIHON MepHoaa

B ormmume or PSR B1919+21 u B0809+74, B
OTKJIIOHEHHUSX HAOJII0aeMoro IepHojia W HHTEPBAJIOB
PSR B0834+06, J1509+5531, B2217+47, B0329+54
ObUTH BBISIBIICHBI YETKO BBIPR)KEHHBIC TPEHABI, aHAJH3
KOTOPBIX ITOKa3all, 4YTO0 Y ATUX ITyJbCAPOB OHU HMEIOT
ONWHAKOBBIM BHJ, 4TO TIpEArojiaracT Hx OOIIyro
NPUYNHY.

Ha puc.3 B kauecTBe mpumepa NPUBEIEHBI
TIOJTyYSHHBIE 110 HAOJIOIEHHUSIM OTKJIOHEHHS Meproa U
nntepBasioB PSR B0834+06. Xapaxrep oTKIOHEHUH

PSR B0834-+06
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() OTKICHCHHE HHICPEAIOE
Puc.3 Omxnonenus nepuooa P u unmepsanos PT no nabnio-
Oenusm PSR B0834+06

CBUJIETENLCTBYET, UTO HaOJIIOaeMblil TIEpUO, HAPSIY
C IIEpBOM IIPOU3BOJHON, UMEET U BTOPYIO IPOU3BOI-
HYIO, KOTOpasi B MOZIENH HaOII0jaeMbIX HHTEpBaJoB (7)
HEe Y4YTeHa, HO OOHapyXuBaeTrcsi € No Halmoxa-
TEJBHBIM JaHHBIM.

XapakTep annpoKCMMHPYIOIIKUX ITOJIMHOMOB CBHUJIE-

TENLCTBYET, Y4TO BTOpas MpoM3BoaHas 1epuona P ecTh
BEJIMYMHA [OCTOSHHAs, a NepBas MPOM3BOHAS JIUHEN-
HO 3aBUCHT OT 110Xy Haomonenus PT:

P=Ry+P-PT, (14)
rae Pof 3HAYEHUE NEPBOM NPOM3BOAHON Ha SIOXY

HaYyaJIbHOro HaOmromaemMoro coOwITHA. [lomcraHOBKOI
Beipaxkenusi (14) B (7) nmonyuaeM Mou(UIMPOBAHHYIO
MOJIENTb MHTEPBANIOB ¢ yueToM P :

PT; =(1+a; P N+05P ByN> +05P B-PT-N?);
[To ™MommupuIMpOBaHHOW MOIETH HWHTEPBAIOB OBLIH
onpezeNieHbl 3Ha4€HUsl BTOPOMl MPOMU3BOIHON mepuona
PSR B0834+06, J1509+5531, B2217+47, B0329+54. B
pe3yabTaTte OTKJIOHSHHS HAONIOIaeMoro mnepuojga H

MHTEPBAJIOB OBUIM NMPHUBEACHBI K TOMY JKE€ JHAIa30Hy
BEJIMYMH, 4TO U y mynbcapa B1919+21 (Puc.2,a,0).

4.2 Cor;1acoBaHHOCTH MlepPHO/Ia BPAIlleHUs U
NPOM3BOIHBIX B MOJe/IH MYJIbCAPHBIX AAHHBIX

Bropas nmpomsBomHas, CBs3aHHas C  IEpBOH
coorHomrenneM (14), He Hapymaer ¢Ga3oByl0 cTaOMIb-
HOCTb W, CJIEJIOBAaTEIbHO, CBOIHCTBO KOTEPEHTHOCTH
mporecca MEPHOANYECKOr0 HW3IYYCHHS IYJIbCapoB.
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Mexty TeM, TIpH CPaBHEHUH YMCIEHHBIX BenuuwH P,
HalineHHBIX To HabOmromenwsmM Ha BCA u comep-
xamuxcs B katamore ATNF [11], rme oHu onpeneneHbt
10 OcTaTOYHbIM yKJIoHeHHsM MIIW, oOHapyxuBaroTCs
aHOMaJbHBIE, BIUIOTH 10 3 ¥ 0OojJee MOPSIKOB,
PpacxoXaeHusl.

UroObl yOenuThes B JIOCTOBEPHOCTH TOIYYEHHBIX
n3 HaOmonennit Ha BCA BenwumH BTOpOM mpous-
BOJIHOM, OyaeM OLEHHWBaTh HMX 10 IIOKa3aTewro

topmoxkenusi (braking index) 7, KOTOpBIii CBSI3BIBaeT

Bce Tpu mapamerpa Bpamenus P, P u P coor-
HOIIEHWSMH KJIACCHYECKOW DSJEKTPOIXUHAMUKH  JUIS
W3Iy4eHUsT MAarHUTHOTO JUIOJNS,, KOMM  SIBJISIETCS
nynscap [12]:

n=2—PP/P?*. (15)

Benuuuna /4, COTJIACHO MOJENH  H3JyYarolIero
MArHMTHOIO JUIIONS, IIONOKUTENIbHA U HAXOIUTCA B
muamasoHe 1 <m <3
BBIpAKCHUE (15)
napameTpuueckoii mMonenu Bemwuusel P, P u P,
COIJIACOBAHHBIE IO  KPUTEPHIO  KOTEPEHTHOCTH,

[12]. Torma, moxacraBisisi B
MoNy4YeHHbIE HaMU o

HaxoAWUM 3HaueHus /1 Jyisl HaONroqaeMbIX Imyiabcapa. B
Tabnune npuBeneHbl pe3yinbTaThl pacuyera MoKa3aTems
TOpMOKeHUs1 HaOmomaembix Ha BCA mynabcapoB B
COTIOCTABJICHUH C TaHHBIMU KaTanora [11].

Tabnuna. Ilapamempul spawenus 6 nokasamensix
TMOPMODICEHUSL NYTILCAPOS

PSR P, ct n P, ct n
(BCA) (BCA)| (ATNF) |(ATNF)
B0809+74 <10-31 2 L2,67-10-28) 12200
B1919+21 =10-31 2 (1,99-10-28 | — 145
B0834+06 |1,1615-10-29| 1,68 | 8,32.10-29| 43
J1509+5531 |1,0223-10-29) 1,70 | 2,82-10-26| 835
B2217+47 | 4,8815-10-30| 1,65 | 9,50- 10-28 — 65
B0329+54 1,65-10-30 | 1,72 | 2,59.10-28 46
Mbl  BuAMM, YTO MapaMeTpbl BpalEHUS IO

HabmoaenusiM Ha BCA ompenensior 3Ha4eHns /1 TaKIM
00pa3oM, YTO OHM HE BBIXOAAT 3a MPeJeibl JAUana3oHa

or 1 <m <2, Torja Kak ecay OpuHATH napamerp P 1o

katagory ATNF, To BenmumHa 71 OKa3bIBaeTCs 3a
MpeieiaMi  YKa3aHHOIO IHMAINa30Ha, KaK 10 MOZIYIIO
JUIA BCEX MyJlIbCapoB, Tak M MO 3HaKy mias PSR
B1919+21, B2217+47. TlockonbKy 3HAUUMBIX PACXOXK-

nenuit Benuuun P, P, xoropble Mormu Obl HOBIUATH
Ha Jauamna3oH 3HadeHwd 7 (15), mo HaOoIeHUSIM Ha
BCA wu xartamory He OOHapyXHBaeTCs, TO, CIIEIO-
BaTENBHO, PACXOXKICHHUS BEIWYUH 7 00YCIOBIICHEI
HCKJTFOYUTEITFHO BTOPOH IMPOU3BOTHOM.

Halinennble HaMu MO NapamMeTpUYECKOW MOAENU
HAONMIOAATENEHBIX JAHHBIX 3HAYCHUS MapaMeTpOB



BpaliCHus, BKIIIOYad BTOPYHO HPOU3BOAHYHO, COIJIacy-
OTCA C (1)I/I3I/I‘I€CKI/IMI/I CBOMCTBaAMH myJabCapoB, TOrjaa

KaK IpuBefcHHble B KaTanore [11] 3Hauenus P

00HAPYKUBAIOT 3HAUYNTEIHHEIC CITyJIaliHbIC BapHaIlHH.
Takue aHOMANBHBIC PACXOXKACHUS HENB3S OOBsC-

HUTHh WHAYEe, YeM TIOTPEITHOCTSIMH METOTUKHU OIpere-

JICHHUA BTOpOI>'I HpOH3BOHHOI71 P 10 OCTAaTOYHBIM YKJIO-
HCHHAM, KOTOpas, B OTIHWYHUC OT HapaMeTpPI‘IeCKOfI
MOJICIIH, OCHOBAHHOH Ha COIJIaCOBAHHOCTH HAOJIIOIO-

JaeMbIX napaMeTpOB BpaIIIeHI/ISI, Ha HCECKOJIBKO
HOpSI,HKOB YCTyHaeT eﬁ B TOYHOCTH.
3akioueHue

PaCCMOTpeHI)I 0C06€HHOCTI/I OTOXKIACCTBJICHUA

(hm3MUecKUX CBOWCTB HEMTPOHHBIX 3BE3]I IO HaOIIONA-
€MOMY MMITYJIbCHOMY paanousiaydeHuro. OmnpenencHsl
napaMeTpuuecKue MOJEIH IMYJIbCApPHBIX JAHHBIX,
CBSI3BIBAIOIINE HAONIOAAaEeMble HHTEPBAJIBI  COOBITHHA
U3JIy4deHus Iylbcapa ¢ meproioM BparieHus. [lokasaHa
COIJIaCOBAaHHOCTh IIEPHOZA BpAIIEHWS U €ro IpOH3-
BOJHBIX B npeaenax 40-metHeld HCTOpUM HAOMIONCHUHA
MyJAbCapoB, 4YTO CBHUJETEIBCTBYET O BPEMEHHOU W

MPOCTPAHCTBEHHOW  KOTEPEHTHOCTH  HWMITYJbCHOTO
W3JTyYCHHUS MYIbCapOB.
JIOCTOBEpHOCTh ~ PE3YNbTATOB  OTOXKICCTBIICHHSI

JIOCTUTaeTcsl Oyarojapsi CBOMCTBAM IapaMeTpUUEcKOi
MOZCIU IMYJbCAapHBIX JaHHBIX, B KOTOpOﬁ MOMCECHTbBI
HAOJTIOMaeMbIX COOBITHI CBSI3BIBAIOTCA C (DU3HMUYCCKUM
MPOLECCOM UMIYJIbCHOTO U3JTYYESHHUS, OIPEIENIIEMbBIM C
HAHOCEKYH/IHOW TOYHOCTBIO TI0 HaOII0aeMOMY IepH-
ONy BpalleHHs mynbcapa. MoJeib, ONUCHIBAIOLIAS
(huznueckuii polece U3NydeHns: BO BpeMEHHOM olac-
TH, NHBapUAaHTHA B KOOPAMHATHBIX CHCTEMax HaOIroa-
TeNsl, IMEET EAWHCTBEHHOE PELICHUE B BUJE TOXIECT-
BEHHBIX 3HAUCHHUH MapaMeTPOB BpaIICHUS B J000H H3
HHUX M HE MOJBEP)KEHa BIMSHHUIO BHELIHMUX JeCTaOMIH-
3UPYIOIIUX (HaKTOPOB.

OOHapyXKeHbl yCTOWYMBBIE 3aKOHOMEPHOCTH B
MOBE/IEHUHU TapaMeTPOB BPaIlEHUs TyJIbCAPOB, HEONPO-
BEPXHMMO TOATBEpAAIOIINE OECIpEeleJICHTHYI0 CTa-
OMIBHOCTH HMMITYIIBCHOTO M3TY4€HHs ITyJIbCapoB, Ha
HECKOJIbKO TIOPSIIKOB  MPEBOCXOMAIIYIO JTOCTHKHUMBIC
XapaKTepPUCTUKN COBPEMEHHBIX KBAHTOBBIX ATAJOHOB
BPEMEHHU Ha BEKOBOM MacIITale.
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Conceptual Data Models in the Proper
Attribution of Pulsars

Arkady Avramenko

The purpose of this work is to achieve the maximal
convergence of identified physical properties of rotating
neutron stars (pulsars) with the astrometric
observations. The parametric models of pulsar data,
linking observed intervals events of the radiation of the
pulsar with a period of rotation, are developed. The
mapping of the retrospective catalog and observational
data shows the consistency of parameters of rotation
within the 40-year history of observations of pulsars,
confirming the coherence and unprecedented stability of
periodic pulsar radiation, by several orders of
magnitude greater than the achievable characteristics of
modern quantum time-frequency standards.



