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B HacToswen paboTte npeactaBneHbl pe3ynbTatbl paboTbl CUCTEMbI  aBTOMaTU4ECKOMN
noacTponkn wkanel BpemeHn UTC(KZ), koTopas wucnonb3yeT exeHenenbHble AaHHble UTCr,
nyénukyemoie BIPM.

UTC(KZ) — aTO nepBasi HauMoHarnbHasi Llkana BpeMeHu, koTopas hopMmupyeTcs Ha OCHOBE
TOJTbKO NAaCCUBHbIX BOAOPOAHbBIX CTAHAAPTOB YacToThl. s hunsmyeckon peanvsauum LWKasnbl BpEMeHM,
KaKk MpaBurio, WCMNOMb3ylTCs BCMOMOraTesibHble reHepaTopbl, CTabuMnM3npoBaHHbIE MO YacToTe
CHrHanoM aToMHbIX YacoB ¥ MO3BOMNAIOLLME BBOAWTL MONPaBKM MO dha3e 1 4acToTe OTHOCUTENBHO 3TOro
curHana.

B paboTe BnepBble nNpeacTaBneH peanu3oBaHHbIA anroputM aBTOMaTUYECKOW KOpPPEKLUU
LKanel aTOMHOIO BpeMeHU Ha ocHoBe AaHHbix UTCr. [poBeaeHo akcnepumeHTansHoe nccregoBaHne
XapakTepuUCTUK  npouecca  aBTOMOACTPOMKM  Wwkanbl  BpemMeHn UTC(KZ). WccneposaHbl
MeTpornoruyeckme xapakrepuctukm NGBY-2021 Ha ocHoBe 3TanoHHOro Komnnekca, npomssoactea AO
«Bpemsa-Y», Poccus.

MoacTpovika oOCyLecTBRAETCs NyTeM KOpPPEeKUMM HacToTbl BbIXOQHOIO CuUrHana aTanoHa.
Ynpaensowee BO3OENCTBUE pacCUMTbIBAETCS NPONOPLMOHANbHO OWmMbKe No dhase U YyacToTe LKanbl
BpemeHn UTC(KZ) otHocuTensHO UTC Ha MOMEHT BpemeHu ynpasneHus. [Ong [ocTmxkeHus
HauWnyylWen XapakTEPUCTUKM HecTabunbHOCTM 4YacToThl MNOACTPaMBaeMOro curHana Ha Bcex
WHTEpBanax BpPEMEHU W3MepeHUs HeobXxooumo BbIOMpaTb MNOCTOSHHYKD BPEMEHU CUCTEMBI
aBTOMNOACTPONKU, NPUOIIM3NTENBHO PaBHYIO MO BENUYMHE MHTEPBarly BPEMEHMW, Ha KOTOPOM rpaduku
napabonunuyeckon gesrauumn curHana 6es ynpasneHnst U ONOPHOIo curHana coBnagator.

PesynbTatbl agaHHOW paboTbl OyoyT wcnonb3oBaTbCA AMs  OalNbHENWero  ynyyweHus
METPONOMMYECKNX XapakTepucTuk [0ocygapCTBEHHOro MNEpBMYHOrO 3TanoHa BPEMEHW W 4acToThbl
Pecnybnukn KasaxctaH n BegeHus HaumoHanbHow wkanbl BpemeHn UTC(KZ). PaspaboTaHHbIN
anropuTM (OpMMpPOBaHUS LUKaNbl BPEMEHN MOXET OblTb UCMNOMb30BaH B APYrMX HauWOHANbHbIX
nabopartopusix.
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The results of automatic steering of UTC(KZ) using weekly UTC rapid data published by BIPM
are presented.

UTC(KZ) is the first national time scale, which is formed based only on passive hydrogen
frequency standards. For the physical realization of the time scale, as a rule, auxiliary generators are
used, stabilized in frequency by the atomic clock signal and allowing for phase and frequency corrections
relative to this signal.

The paper presents for the first time an implemented algorithm for automatic correction of the
atomic time scale based on UTCr data. An experimental study of the characteristics of the automatic
adjustment process of the UTC(KZ) time scale was carried out. The metrological characteristics of the
NTFS based on a reference complex produced by JSC "Vremya-Ch", Russia, have been studied.

The adjustment is carried out by correcting the frequency of the output signal of the standard. The
control action is calculated proportionally to the phase error and frequency of the UTC time scale (KZ)
relative to UTC at the time of control. To achieve the best characteristic of the instability of the frequency
of the tuned signal at all measurement time intervals, it is necessary to choose the time constant of the
auto-tuning system, approximately equal in magnitude to the time interval at which the graphs of the
parabolic deviation of the signal without control and the reference signal coincide.

The results of this work will be used to further improve the metrological characteristics of the State
Primary Standard of Time and Frequency of the Republic of Kazakhstan and the maintenance of the
national UTC time scale (KZ). The developed algorithm for the formation of the time scale can be used
in other national laboratories.
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