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pPOOHUIITBAa BUMArae Ieperiaay CTAaHAAPTIB T4 OHOBICHHS iICHYIOUUX Mif-
X0/iB. BuKopucTaHHs HOBITHIX TEXHOJIOTiM mepenbadae iHTerpamito nud-
POBHX pIllIeHb y CTaHAAapTH3AIli0 MpotieciB. Hampukian, mis BipoBapkeH-
Hs1 [0T Ta Al motpiOHI HOBi CTaHAAPTH, 1110 PETYJIIOIOTh BUKOPUCTAHHS J1a-
HUX Ta 1X 3aXucT. OHOBJICHHS MIXKHAPOJIHUX CTAHAAPTIB MA€ BPaXOBYBATH
cnenr(iky HOBUX TEXHOJIOTIH, iX BIUIMB Ha SKICTh Ta MOXKJIMBOCTI IHTErpa-
nii y cyqacHi cuctemu. Okpim ISO 9001, BasxIMBUM € BUKOPUCTAHHS CTaH-
napriB, Takux gk ISO/IEC 27001 nns 3aGe3neueHns kidepOe3nexu B nug-
POBHX CHUCTEMax yMpPaBJIiHHS SKICTIO.

Cepen ycnilmHMX MPUKIAAIB BIPOBAKEHHS LHU(POBUX pILIEHb AJIS
KOHTPOJIIO AKOCTI MOKHA HABECTH TaKi TeXHOJOr1, ik 3D ckaHyBaHHS, IU-
(poBi NBIMHMKM Ta TpEeIWKTHBHA aHamiThka. 3D ckaHyBaHHS JO3BOJISIE
MPOBOJIUTH TOUYHY TEPEBIPKY T€OMETpii AeTaneid i mopiBHIOBATH iX 3 HuQ-
poBumu mojensamu. [{udpori apiiiHuku — 11e TouHi udpoBi komii ¢izny-
HUX 00’€KTiB a00 MPOIIECiB, SKi JOMOMAaraiTh BiJICTeKYBAaTH 3MiHH Ta IPO-
THO3yBaTH MOXJIMBI 3001 y cucremax. [IpennkTuBHa aHamiTHKA, 10 0a3y-
€Tbca Ha 00pOOIIl BEMMKHUX OOCATIB TaHUX, O3BOJISIE BUSBISTH TPUXOBaHI
TeHJIeHLI] Ta NOTeHIiIHi npobiemu 1me 10 ix nosiBu. Lle mronomarae 3Ha4HO
3HWXKYBaTH pU3MK Opaky Ta 300iB y BUPOOHHMITBI, 3a0€3M€Uyl0Ul BHCOKY
SKICTh TIPOTYKIIii.

LndpoBi METOOM KOHTPOIIO SKOCTI MalOTh BEIHKI MEPCIEKTHBU B
yMOBaX LIBHJKOI TEXHOJOTIYHOT €BOMOLiT. BrpoBamkeHHs iHHOBALIHHUX
pillicHb J103BOJIUTH MiMPHEMCTBAM MiJBUIIMTUA €(DEKTUBHICTDh YIPABJIiHHS
AKICTIO, 3HU3UTH BUTPATU HAa KOHTPOJIb T4 MiHIMI3yBaTH PU3UKH BUPOOHU-
YUX TTOMHJIOK.

Bonowuna JI.B., Xapuenurxo b-A.O. YKpaiHCbKUI
JIepKaBHUN YHIBEPCUTET 3a1I3HUYHOTO
TpaHCIOPTY, XapKiB, YKpaiHa

OCOBJIMBOCTI CTPATEIIi 3ABE3MEYEHHSI SIKOCTI TA
HAJIIMHOCTI CHHXPOHI3AIIT YACY

CuHXpoHi3allig Yacy € OAHIEI0 3 OCHOBHUX BUMOT Ui CTabiIbHOTO Ta
SKiCHOTO (DYHKIIIOHYBaHHsI 0araThOX rajigy3eidl CKOHOMIKH, OCOOJIMBO Yy CBi-
Ti, JIe TEXHOJIOTI1 PO3BUBAIOTHCS Y)KE MIBUAKO. TOYHHI Yac € KpUTHIHUM
JUI TaKUX CEKTOpiB, SIK €HEepreTHKa, TeJICKOMYHIKallii, TpaHcnopT Ta ¢i-
HaHCOBI nociayru. be3 4iTkol KoopAuHALIT MOl Ta MPOLECIB Yepe3 TOUHUI

gac MOKEe BUHUKHYTH Oe3i1iu mpobieM, BKIIoYalouu 30iif B aBTOMaTH30Ba-
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HUX CHUCTEMaX, BIJICYTHICTh KOPEKTHOI B3a€MOJIII MK eleMeHTaMu iH]pa-
CTPYKTYpH Ta HaBiTh (PIHAHCOBI BTPATH.

B VYxkpaini nutanas 3a0e3neyeHHs] TOYHOCTI CHHXPOHI3AIlI] Yacy 3aiu-
IAEThCS HA/I3BUYAHHO aKTyallbHUM, OCOOJIMBO B yMOBAaX iHTErparii 3 Mix-
HApOJHUMH MEpEeKaMH Ta HEOOXIHOCTI MiABUIICHHS e(heKTUBHOCTI (DyHK-
L[IOHYBaHHS HalllOHAJIbHOI 1HPPACTPYKTYPH.

I'mobGanbHi HaBiramiiHi cymyTHukoBi cuctemu (GNSS) nmaBHO cramm
BaXJIMBUM 1HCTPYMEHTOM JJIsi CHHXPOHI3allii yacy. 3a JOMOMOroI0 CyIyT-
HUKIB IIi CHCTeMH 3a0e3MedyroTh HaJaHHS BUCOKOTOYHOTO 4acy y Oymib-
K1l Touni 3eMHoi Kkymi. Cepen takux cucreM — GPS, TTJIOHACC ta inmni
[1]. Ix edexTuBHICTH H03BONAE BUKOpHCTOBYBaTH GNSS 1171 TOYHOrO KO-
OpIMHYBAaHHS Al Y PI3HUX TaTy3sX, BiJ] JOTICTUKH J0 YIPAaBIiHHS €HEpre-
TUYHUMH CHCTEMaMH.

IIpote, GNSS Takox Mae neBHi oOMexeHHs. TOYHICTh CUTHAIY MOXE
3MIHIOBATHUCS 3aJISKHO B1JI YMOB IIPHIIOMY, OCOOJIMBO Y MiCbKHX paiioHax i3
HIUTBHOIO 3a0y/I0BOIO, TIPCHKINA MiclieBOCTI ab0 3a HAsSBHOCTI CHJIBHUX aT-
Moc(epHuX sBUMI. Binpine Toro, Taki 30BHINIHI BIUIMBH, SK KOCMIYHI SIBU-
ma abo TeXHOTreHHi 3001, TAKOXK MOXYTh BIUIMHYTH Ha CTaOUIBHICTH Ta TO-
YHICTh CUTHAIY.

1106 3HM3UTH PU3KKH, TOB'SI3aHI 3 HECTAOLTBHUM MPUHOMOM CUTHAIIIB
GNSS, notpibHO BUKOPHCTOBYBAaTH JOAATKOBI Pe3E€pBHI TEXHOJOTII, Taki
SIK JIOKaJbHI aTOMHI TOAMHHMKHK ab0 Ha3eMHI Mepexi CHHXpOHi3alii yacy.
BrpoBakeHHs Takux pillleHb JO3BOJISIE MiHIMI3yBaTH HACHIIKK 300iB 1 3a-
OesmeuyBatu Oe3nepebiline GyHKIIIOHYBaHHS KPUTUYHHUX CHCTEM, HaBIiTh Y
pasi BTpaTH OCHOBHOTI'O JDKepesia yacy.

Cepen cydacHMX TEXHOJIOTIH UIsi CHHXpPOHI3aIlil 4acy, TEXHOJIOTis
IEEE 1588 a6o Precision Time Protocol (PTP) nabyBae Bce Ginbiioro mo-
mupeHHs [2]. Bora 103BoJisie JocsraTth JTyKe BUCOKOI TOUHOCTI CHHXPOHI-
3allii, 110 € HAJA3BUYAHO BaXKJIMBUM JUIS TEIEKOMYHIKALIHHUX MEpeX, e
MIKPOCEKYH/THI BIAXWUJICHHS MOXYTh 3HaYHO BIUIMHYTH Ha SIKICTh ITepenadi
JaHUX.

IEEE 1588, 3aBasiku CBOii 31aTHOCTI MpaIfOBATH B JIOKAJILHUX Mepe-
’Kax, Ma€ MIHUPOKUN CIEKTP 3aCTOCYBaHb y IIPOMHCIOBOCTI, /1€ TOUHICTh €
KPUTHUYHO BaXIHMBOK. e cTocyeThesl HE TIMbKUA TeNEKOMYHIKAIH, ane i
ABTOMATH30BAHMUX CHCTEM YIIPaBJIiHHS BUPOOHWYMMU Tporecamu, (iHaH-
COBHX OIcpaliiii Ta eHepreTuku. TeXHOJIOTis JO3BOJIsiE 30epiraTi TOUHICTh
y MpoIecax HaBiTh 32 YMOB BEJIMKOTO HABAHTAXKEHHS HAa MEPEXKY.

Opnniero 3 kmovoBux nepesar IEEE 1588 e 1i 3paTHicTh agantyBaTucs
JI0 PI3HUX YMOB €KCILTyaTallii, o poOuTh il HE3aMIHHOIO B CEPEIOBHIIAX,

Jie TpaauIliiiHi METOM CHHXPOHI3allii BKe HE MOXYTh 3a0€3MeYUTH HEO00-
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XiZIHy TOYHicTh. B YKpaiHi 11 TEXHOJIOTIS MOCTYIIOBO BIIPOBA/DKYETHCS Y
KOPIIOPATHUBHUX MEpekKaxX Ta BEJHKHX 1H(PACTPYKTYPHUX MPOEKTax, IO
JTO3BOJISIE T IBUTITUTH SKICTh, HAIIMHICTH Ta CTa0lILHICT POOOTH.

[le oaniero MOMyNIAPHOIO TEXHOJIOTIEO IJIsl CHHXPOHI3AIIIT 4acy € mpo-
tokon Network Time Protocol (NTP). NTP — ue onuH i3 Haiictapinmx i
HaNOLIbII HAJAIMHUX MEpPEKEBUX MPOTOKOMIB, KU 3a0e31euye CHHXPOHI-
3aIif0 TOAMHHUKIB KOMITIOTEPHHAX CHUCTEM 4Yepe3 iHTepHEeT a0o iHImi Mepe-
1. NTP-cepBepu BiirparoTh KIIOUOBY pOJjb Yy 3a0€3MedeHH] TOYHOCTI Yacy
B PO3IMOJIJICHUX CUCTEMaX, OCKUIBKU J03BOJIIIOTH CHHXPOHI3yBaTH 4ac Ha
MPUCTPOSIX Yy BCbOMY CBITI [1].

NTP npairroe 3a TPUHIUIIOM KITI€HT-CEPBEPHOI apXiTEKTYPH, 1€ CEPBEP
OTpUMY€E TOYHMI 4Yac 3 €TAJIOHHUX JpKkepedn, Takux sk GPS abo aromHi ro-
JUHHHKH, 1 Iepe/iae oro KinieHTam y Mepexi. OHi€I0 3 TOJTOBHUX MEpeBar
NTP € #ioro 3aaTHICTh KOMIIEHCYBATH 3aTPUMKH IiJl Yac mepeadi JaHuX y
Mepexi, II0 JT03BOJIsIE 3a0€3MeUNTH TOYHY CHHXPOHI3aIlil0 HaBITh 32 YMOB
3MIHHOTO Yacy JAOCTaBKU MaKETiB.

B Vkpaini NTP-cepBepn BHKOPHCTOBYIOTHCS SIK YaCTHHA HAIllOHAJb-
HOI CHCTEMH TOYHOTO 4Yacy, 3a0e3Medylodyr CHHXPOHI3allio A 0araTthox
JepKaBHUX 1 MpUBAaTHUX opraxizaumiil. 3actocyBanns NTP 3abe3neuye Bu-
COKHI piBeHb TOYHOCTI, IO HEOOXITHUMA 11 pOOOTH (HiHAHCOBUX, TEIICKO-
MyHIKalidHuX Ta iHpopMmaniiiaux cucteM. Kpim toro, NTP mnosBomse
CTBOpIOBATH 0araTopiBHEBI CHCTEMH CHHXPOHi3allii, Ie OJIHI cepBepH mpa-
[IOI0Th K OCHOBHI JiKepesa 4acy, a iHIi BUCTYNAalOTh pe3epBHUMH abo
BTOPUHHHUMH.

BripoBapkeHHSI CHUCTEM pe3epBYBaHHS CHUHXPOHI3ALIT yacy CTa€ BaXIIH-
BOI0 YAaCTHHOIO CTpaTerii 3a0e3NeueHHsT HaIlliHOCTI HAIllOHAJBHUX MEpEK.
OCHOBHOIO METOIO pe3epByBaHHs € 3a0e3neueHHs Oe3nepediiiHoro GpyHKIIio-
HYBaHHSI CHCTEM Yy BHIIQJIKy BIZIMOBM OCHOBHUIX JpKepen yacy. Hampukian,
axio 3 sixoick npuanan GNSS abo IEEE 1588 Buxonsats 3 nagy, pe3epBHi
CHUCTEMH MOXYTh aBTOMATUYHO B35TH Ha cebe (YHKINI0 CHHXPOHI3aIlil, 10
JI03BOJISIE YHUKHYTH 300iB Yy poOOTI BaXXIMBHX CHCTEM, TAKUX SK TEICKOMY-
HIKaIliliHI MepeXi, CHePreTUYHI CTaHIiT 200 TPAHCIIOPTHI BY3JIH.

Jliis BIpoBaUKEHHS €(DEKTUBHUX CHCTEM PE3E€PBYBAaHHS BaXKIIMBO PO3-
pOOUTH 1 3aCTOCYBATH HOBI IiIXOH, IO BKJIIOUAIOTh BUKOPUCTAHHS aTOM-
HUX TOJWHHUKIB, SKi MOXKYTh MiATPUMYBAaTH CHHXPOHI3aIlil0 y BUIAIKaX
3001B. Kpim TOro, BapTo po3risiiaTd MOXJIMBICTH BUKOPUCTAHHS TiOpU-
HUX CHCTEM, fAKi TIOETHYIOTh KiJIbKa METO/IB CHHXPOHI3AMii IS ITiIBUIIICH-
Hsl 3arajibHOl HaJITHOCTI.

Jns Ykpainu BOOCKOHAJEHHs iH(PacTPYKTYpH CHHXPOHI3alil yacy €

KIIFOUOBHM 3aBJIAHHSIM JUISI TIIABUINCHHS CTA01ILHOCTI pOOOTH HaIliOHAIb-
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HOi €eKOHOMIKM. Ba)XJIMBO HE TUTBKM MOJICpHI3yBaTH HasiBHE 00JIaJIHAHHS Ta
BIIPOBA/KyBAaTH HOBI TEXHOJIOTIi, aje i aKTHBHO 3aJy4aTH JI0 LLOTO IMpPO-
1IeCcy Mi>KHAPOJHI opraHizaiii, 0OMiHIOBATHCS IOCBIOM Ta BIPOBAKYBaTH
HaWKpaIii MpakTUKH.

[HTerpamnist Ykpainu 10 MiXKHApOJHOI CHCTEMH TOYHOTO 4acy BUMarae
CHCTEMHOI'0 Ii/IXOAY, L0 BKIIIOYAE SIK TEXHIYHY MOJEPHI3allilo, Tak 1 po3-
BUTOK KaJIpOBOTO ITOTEHITiaTy. JInine 3a TaKMX YMOB MOKHA JIOCSITTH CTa0i-
JHHOTO (YHKIIOHYBAaHHS KIIFOUOBHMX 1HQPACTPYKTYPHUX 00 €KTIB Ta 3a0e3-
MEYNTH HATIHHICTB 1X pOOOTH B YMOBaX Ii100aabHOI KOHKYPEHIIIi Ta TEXHO-
JIOTIYHHUX BUKJIHKIB.
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B.I1. [Temaciok O..
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