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1 HABHAYEHHUE

UYacosas cranmus «[ITNMK-2M-4025» (UC) npennazHadeHa Jisi:

(hopMUPOBaHKS PA3HOMOISPHBIX UMITYJILCOB HAIIPSHKEHUS 110 YETHIPEM HE3aBUCUMBIM JIMHUSM
JUISL YOPABJICHUS MEXaHU3MaMU BTOPHUYHBIX CTPEJIOYHBIX YaCOB, MOJAKIIOYEHHBIX K 3THUM
JIMHUSIM, B COOTBETCTBUHM CO IIKAJIOW MECTHOI'O BPEMEHU;

aBTOMATHYECKOW KOPPEKIUH IOKa3aHW BTOPUYHBIX IUQPOBBIX uacoB cepun «llosicy,
MOJIKJIFOYEHHBIX K TEM K€ JIMHUSIM YIPaBJICHHUS, YTO U CTPEIIOYHBIC YaCh;

ABTOMATHYECKON KOPPEKLUMH IIKaJIbl BPEMEHM M TOKa3aHUN BTOPUYHBIX CTPEIIOYHBIX U
IU(POBBIX YacOB B COOTBETCTBHM C YHHBEPCAJIBHBIM KOOPJMHHPOBAHHBIM BpEMEHEM
UTC(SU) ¢ yueTomM MECTHOT'O 4aCOBOTO IOSICa;

obOecrieueHrss TOYHBIM W E€IUHBIM BpEeMEHeM YCTpoucTB, Bxomsammux B TCP/IP cets u
nogaepxkuBaromux NTP nporokour.



2 TEXHUYECKHUE XAPAKTEPUCTHUKHU

OcHoBHble TexHueckue xapakrepuctuku YC npusenens! B Tadnuue 1.

Tabmuma 1
HaumenoBanue Janubie
[TapameTpsl CHUTHAJIOB YIpaBJICHUS
CTPETIOYHBIMU YaCAMU:
(TOCT 27576-87)
KOJUYECTBO KaHAJIOB 4
BBIXOJIHOHM TOK, HE Oosiee (Ha KayKIblid
KaHa) 1A
aMILTUTY/1a UMITYJIbCa 12-13 B
JUTATEITHHOCTh UMITYJIbCA 2c¢
MEepUO/I CIEAOBAHUS 60 c
JUTATEITPHOCTh HMITYJIbCA B PEKUME
MOArOHA CTPEJIOYHBIX YaCOB 2¢
MEePHOJ]  CJICMOBAaHUS B  PEKUAME
MOArOHA CTPEJIOYHBIX YaCOB 4-6 ¢
3amuTa OT KOPOTKOTO 3aMBIKAHHSI HA JTMHHSX Ectp

YHpaBJICHUS BTOPUYHBIMU YaCaMU

TouHocTh X012

10,1c Ha m000M UHTEpBaIC BPEMEHHU

Bruemnss CUHXPOHH3AI M HIKAJIbl BDCMCHU

I1o »TamoHHBIM cCUTHAIaM TOYHOTO BpPCMCHU
KOCMHNYCCKHNX HAaBUTAITMOHHBIX CUCTEM

I'JIOHACC/GPS
ToYyHOCTH CHHXPOHM3AIMH LITKAJIbl BPEMEHH
JUTSL MOIYJISI YIIPABJICHUSI BTOPUYHBIMU YacaMu +0.1¢
TOYHOCTH CHHXPOHH3AINH [ITKAJTBI BPEMCHH
1uist moxyist NTP-cepsepa + 30 Mkc

VYcnoBus skcIuTyaTauuu

TemmepaTypa OKpy>KaroIIero Bo3ayxa
1-35°C, otHOocuTenbHas BnaxuocTs 80 % npu
temneparype He 6onee 25°C, 6e3 KoHIeHcaTa

DJIEKTPOIUTaHUE 1¢, 180-240 B, 50 I't -5%+3%
[Torpebnssemast MOIITHOCTH, HE Ooee 15B.A
["abapuTHbIE pa3Mepbl, MM 210*200*111

Bec, ne 6oiee 2,0 kT




Texanueckue xapakrepuctuku NTP cepsepa, Bxosimiero B YC npuBeeHs! B Ta0auIe 2.

Tabauma 2
HaumenoBanue Jlanublie
Wurepdeiic Ethernet 10BASE-T
HcTouHMK CHHXPOHU3AITIT 'JIOHACC/GPS
Ypogsens (stratum) 1
TounocTs (precision) 0,00003 ¢
CeteBbie MPOTOKOJIBI NTPv3,
SNTPvV3,
ICMP (Tos1bKO OTBETHI Ha 3X0-3aIPOCHI),
HTTP

Pexxumbl paboter NTP cepBepa

Touka-rouka (unicast),
mmpokoBeriaTenbHbli (broadcast)

[Tepros pacChLIKU IIMPOKOBEINATEIBHBIX
CoO0O0IIeHU N

Ot 64 1o 1024 ¢

HacTtpoiiku uzroroButens:
IP-anpec

Macka nojcetu
o3

[IupokosemarenbHas
TpaHCIAIUA

[Tepuonx mmpokoBemareabHON
TPaHCIISIUU

[IInpokoBemarenpHbIN axpec

Wwmst (login) ans moctyna K
HaCTpoiKaM cepBepa

[Tapoinb 1151 focryna K
HACTpOWKaM cepBepa

192.168.1.234

255.255.255.0

192.168.1.254

BBIKJIIOUCHA

64 ¢

192.168.1.255

admin

admin




3 HACTPOMKA YACOBOM CTAHIIUU

Jnist mpaBMIIBHOTO (PYHKIIMOHUPOBAHUS YaCOBOM CTAaHIIMHM HEOOXOAUMO Iepe]] Ha4aJIoM

JKCILTyaTalliy BBECTH B HEE psijl MapaMeTPOB, & UMEHHO:

- TEKyLIU# JeHb HeAeau (BpeMs U laTa KpOMeE JIHS HEeJIeIM YCTaHABIMBAIOTCSI aBTOMATUYCCKH);

- HayaJIbHOE MOJIOKEHUE CTPEJIOK CTPETOYHBIX BTOPUYHBIX YACOB B YacaXx U MUHYTax Ha KaKJ0i
U3 YeThIpeX JIMHUN (BCE CTPENIOYHBIC Yachl OJHOW JMHHWH TIEpe] BBOJOM B AIKCIUIyaTaIUIO
JIOJDKHBI UIMETh OJTAHAKOBOE MOJIOKEHHUE CTPEIIOK, CM. T1. 5.2);

- MECTHBIM 4YacOBOM IOSC, WJIM, TOYHEE, IOINPABKYy KO BPEMEHU [ PUHBUUCKOIO MEPUIAMAHA;
HOMEpa YacOBBIX TMOSACOB I HEKOTOPbIX KpyHHBIX TopoaoB Poccuiickoit ®enepanuu
IIpUBEZIEHBI B TabuuLe 3;

- mactporiku NTP ceprepa: IP-agpec, macka mojaceTu u T. 1.

Buumanmne! Hactpoiika napamerpoB NTP cepBepa ocymecTBiisieTcst
TOJIbKO Yepe3 Web-uHTepdeiic, kak onucano B pasjaese 6.

Jlia Hactpoiiku nmapametpoB YC ciyxar xunko-kpuctaunueckuid uaaukarop OKKHW) u
JB€ KHONKU: KHomka «Caur kypcopa» u kHonka «Kangp/YcranoBka». s H3MEHEHUs
[apaMeTpoB HAJ0 C IMOMOIIBI0 KHONKU «CABUI Kypcopa» IOCTaBUTb KypcOp IOJ HY>KHBIM
napaMeTpoM U HaxaTb Ha KHoIKY «Kaznp/YcranoBka». Torja uncioBoi mapamerp yBeJINYUTCS Ha
1 (3a uWCKIIOUEHWEM mapamMeTpa «CeKyHJa BpPEMEHH», KOTopas cOpachlBaeTcsi B HOJNb), a
CUMBOJIBHBII ~MapaMeTp HM3MEHMTCd Ha Jpyrod cumBod. Ilpu  yzaepkaHum  KHONKH
«Kanp/YcranoBka» HaxaToil mapaMmeTp HENpephIBHO W3MeHseTcs. [lapameTpsl oToOpaxaroTcs Ha
KKU no xappam. [ nepexona U3 OJHOrO Kajapa B APYrodl Hy)KHO, KaK IIPaBWJIO, €CIIM MHOE HE
YKa3aHO CIELUAIbHO, KYypcOp MOCTaBUTh B HAuyaJbHYIO MO3MIMIO KaJapa, TO €CThb B KpailHIOO
JIeBYIO TIO3MILIMIO BEpXHEW CTPOKH, M HaxaTb Ha kHonky «Kanp/YcraHnoBka». IIpu HakaTtuu Ha
KHOIKY «CIIBUT Kypcopa» Kypcop MepeMeIaeTcs Mex 1y apaMeTpaMu B Ipezeax 0JHOro Kajpa.
Hwxe npuBonuTes nepedeHb KaJpoB ¢ YKa3aHUEM [TapaMeTPOB U MOPSAIKA CMEHBI KaJIpOB.

1 xaap:
Bpems 17:54:15

Jara 14-06 I1a

[Tapametpsl: «17» - yac MecTHOro (IIOSICHOTO) BpeMeHH, «54» - MUHYyTa BpeMeHH, «15» - cexyHaa
BpeMeHH, 14 — nenp Mecsia, 06 — Homep Mecsna B roxay, «IIu» - nens Heaenu. [lepexos Bo BTOpoit
Kajp.

2 kajap:
Jluaua 1 05:54

Xon Hopma

[TapameTpsl: «05» - Tekyliee MOJOKEHHE YaCOBOW CTPENIKM 4YacoB JIMHMM 1, «54» - Tekyiiee
MOJIOKEHUE MUHYTHOM CTpENIKU YacoB JIMHUM 1, «Xo1a» — nmapaMeTrp pexuma GyHKIHOHUPOBAHUS
yacoBo uHuM («Xom» win «Ctomy). [lepexon B TpeTuit kap.

3 kaap:
JIuana 2 05:54

Xon Hopma



[TapameTpsl: «05» - Tekylllee MOJOKEHUE YACOBOW CTPEIKH 4YacoB JIMHUU 2, «54» - TeKyllee
MOJIOKEHNE MHUHYTHOU CTPEJIKU 4acoB JIMHUU 2, «X0I» — Mapamerp pexuma (HyHKIIMOHHPOBAHUS
yacoBo uHuH («Xom» win «Ctomy). [lepexon B 4eTBEpPTHIN Kajp.

4 xanp:
Jluaua 3 05:54

Xon Hopma

[TapameTpsl: «05» - Tekylllee MOJOKEHUE YAaCOBOM CTPEJIKU 4acoB JIMHUU 3, «54» - Tekyliee
MOJIO)KEHNE MHUHYTHOU CTPEJIKU YacoB JIMHHUHU 3, «X0I» — MapaMmerp pexuma (HyHKIIMOHHPOBAHUS
yacoBou uHuH («Xom» win «Ctomy). [lepexon B maAThIN Kaap.

5 kanp:
Jluaug 4 01:00

Cron  Hopma

[Tapametpsl: «01» - Tekyliee MOJOKEHHE YacOBOM cTpesku uyacoB JuHUM 4, «00» - Tekyiiee
MOJIOKEHUE MUHYTHOM CTpesKH 4yacoB JIMHUU 4, «CTom» — mapaMerp pexuma GyHKIHOHUPOBAHUS
yacoBoil muuuu («Xoa» unu «Cromny). [lepexon B mecToii kaap.

6 kaap:
Jmat. Bk, 10 cex

Yacosoii mosic  02*

[Tapametpsi: «10» - HE UcHONB3yeTCs B TaHHOW MOAM(UKALMK 4acoBOM craHiuu, «02» -
HOMEp YacOBOT'O TOsICa WITH, TOYHEE, IMOMPABKU KO BpeMeHU | pHHBHUYCKOTO Mepuauana (cM Tabi.
3), «*» - mapametp (par) HeoOXOAUMOCTH MEpexoia Ha «3uMHee/neTHee» Bpems. [lepexon B 1-it
KaJp.

B mepBoM kagpe mporpaMMHpyeTcsl TOIBKO JeHb HeNenu. Bpems, JeHbp Mecsia U HoMep
Mecslla aBTOMaTHYeCKU NPUHUMAIOTCA OT MPUEMHHUKA. Bo BTOpOM, TpeTheM YETBEPTOM U ISITOM
KaJlpax yCTaHABIMBAETCS HadalbHOE (WJIM TEKyIlee) MOJ0KEHHE CTPEIOK CTPEJIOYHBIX YacoB,
HNOJKIIOUYEHHBIX K KaXI0M JMHUHU, C TEepBOW MO YETBEPTYIO (IOJOXKEHHWE YacOBOHM CTpEeNKH
otoOpaxaerca u BBogutcs ot 0 1o 11), a Takke mapamerp pexuma QyHKIUOHUPOBAHUS JTUHUU:
CTpEJIOYHBbIE Yachl HAa JAHHOW JIMHUM UAYT WIH CTOAT, «Xoa» win «Crom». JTOT mapamerp He
BBI3BIBAET OCTAHOBA X0/1a IU(PPOBBIX YACOB, MOJKIIOYEHHBIX K JINHUH, HO MPH ycTaHOBKE «CTOMY,
CHUTHAJIbl CHHXPOHHU3aIlMM Ha LU(POBbIE Yackl HE MepenaroTcs. B 3THX ke Kaapax MOXKHO
HaOII0aTh 32 M3MEHEHNEM ITOJIOKEHHUS CTPEIOK CTPEJIOYHBIX YacOB Ha JIMHUM B TIPOIECcCe X01a
4acoB (B peKUME JIMHUU «XO011»).

B mecrom kaape ycTaHAaBIMBAeTCs HOMEP YacOBOTO IMOsica WJIHM TONpPaBKa KO BPEMEHHU
['puaBHuckoro mepuauana (cMm Tabn. 3), a Takxke Quar HeoOXOAMMOCTHM Tiepexoja Ha
3uMHee/JIeTHee BpeMsi: CHMBOJIBI «*» mimm «!». CUMBoOIOM «*» 0003HauaeTcs, 4To HET Iepexoa
Ha 3UMHee/leTHee BpeMs, a CHUMBOJOM «!» 00O3Ha4aeTcs, 4YTO eCThb mepexo] (IMepexoibl
OCYILIECTBIISIIOTCS 110 1aTaM, NpuHATHIM B Poccuiickoit deneparyu 1o 2011 rona).



Tabmuma 3

I'opon [TorrpaBka (yCJIOBHBIN 4YacCOBOM MOsIC) !
Kanuuunrpan, Munck (benopyccus) 1
Mocksa, H.Hosropon,C.-ITetepOypr 2
Cawmapa, NxeBck 3
ExatepunOypr, Yensaounck, ¥Yda, TiomeHb 4
Hosocubupck, Omck, Tomck, KemepoBo 5
Kpacnosipck, Hopunbsck 6
Wpkyrck, Ynan-Y 7
Sxyrck, Ynra 8
Xabaposck, BnagusocTtok, FOxxHo-CaxaanHck 9
Maranag 10
IlerponaBnoBck-Kamuarckuit 11

") IlpumeuaHue: JaHHbIC MONPABKU JUISI YAaCOBBIX CTAHLUN STOW CEpUU YCTAHOBJIEHBI IOCIIE
nepexoaa orcyera BpeMeHu B PO Ha «3uMHee» BpeMs 06€3 Ce30HHBIX CBUIOB (HAuMHas C OCEHU
2014 roga) u He SIBISIFOTCSI 0003HAUEHUEM PEaIbHBIX YACOBBIX IOSICOB.

4 MOHTAXK YACOBOM CTAHIIUU HA MECTE 3KCILTYATALIUA

Bunvanue! Ilpu BbINOJHEHHM NMYHKTOB 3TOr0 pa3jelia, a TaK:Ke MPH JHOOOM
BCKPBITHH KOPIyCAa 4YaCcOBOW CTAHIUM, IIHYP NUTAHUS 4YacOBOW CTAHIIUU
JOJIKEH OBITHL OTKJIIOUeH oT ceTtu 220B!

[Tepen HavanoM MOHTa)ka CTAHIMM JOJDKHBI OBITH MPOJIOKEHBI YETHIPE IBYXIPOBOHBIE
KaOenpHbIe JTMHUM YIPABICHHUS CTPEJOYHBIMA M IU(PPOBHIMH YacaMHW M aHTEHHBIH Kabenb. B
KOMILJIEKT MTOCTaBKM YaCOBOM CTAHIIMM BXOJAST aHTEHHA C COOCTBEHHBIM HEPA3bEMHBIM AHTEHHBIM
kabenem panuHOM 10M W JONMONHUTENBHBIM aHTEHHBIM Kabenb anuHOM 33 M. Ilpoxmanky
JIOTIOJTHUTEIBHOIO aHTEHHOr0 Kabessi He00X0AMMO OCYIIECTBIATh TaK, YTOOBI pa3beM Ha KOHIIE
Ka0ensi, peHa3HaYeHHBIA IS MMOAKIIOYSHHS K YaCOBOM CTAaHIIMHM, COOTBETCTBOBANI pa3zbeMy Ha
CTaHLIMU, a Pa3be€M Ha KOHIe Kabess, MpeJHa3HAYCHHbIM A MOJKIYEHUS K COOCTBEHHOMY
Ka0eno aHTeHHBI, COOTBETCTBOBAN pa3beMy Kabens aHTeHHBI (pazpembl THma |NC Buika-
pO3ETKa).

Bce BTOpHYHBIE Yachl, CTpeNlOYHBIE W LU(POBBIC, JOIDKHBI OBITh Pa3OWUTHI Ha YETHIPE
rpynmnbl. Yacel KaXAoH Tpynmsl JODKHBL OBITh TOACOEAMHEHBI K CBOEH YacoBOW JIMHUHU
napayienbHo (UGPOBBIE Yachl TMOAKIIOYAIOTCS K JIMHUHM IO BXOAY CHHXPOHM3AIUU — CM.
PykoBoacTBO 1Mo »KCIuTyaTanuu Ha LupoBble 4yackl). s moaxioueHus CeTH HHTepdeiica
Ethernet neo6xoanmo nprodpecTn naty-kopa uaTepdeiica Ethernet rpedyemoit 1iuHbL.

4.1. BeiBepHuTe ueThipe BHHTa 1, pacmnonoxeHHbIXx Ha BepxHed manenn UC (cm. Puc.l).
OCTOpOXKHO CHMMWTE BEPXHIOIO IAHENb M OTCOCAUHUTE pPa3beM 2, COCAMHSIOMN KHOIKH C
Me4aTHOM IJIaToM 3.

4.2. 3akpenute kopryc YUC TpeMms HIypynmamu 4epe3 MOHTaKHbIe OTBEpCTUs 4 Ha CTEHE B
HENOCPEJICTBEHHON Oi1M30CTH OT Kalene, MpUXoASIMuX OT JMHUM BTOPUYHBIX YacoOB U OT Kabems
antenss! [ JIOHACC.

4.3. Jluauu ympaBlieHUs 4YacaMd JBYXNPOBOJHBIC. Bce dacel, 1mudpoBbie W CTPEIOYHEIE,
MOJKJIIOYAIOTCS K KaKA0H JMHMK mapaiuienbHo. [Jomyckaercs He 6onee 100 undpoBbix yacoB Ha
onHy auHHIO. IIpenenbHoe KONMMYECTBO CTPENIOYHBIX YAacOB PACCUMTHIBAETCS HCXOAS M3 TOKa
noTpeOJICHUS KaXK/IbIX YaCOB C YU€TOM MaKCHUMAaJIbHON HArpy3Ku Ha JIMHHIO B 1 A.




4.4, TTpommycTuTe KaOeau YacoBBIX JIMHUM 4Yepe3 CBOOOJHBIE PE3WHOBBIC YIIJIOTHUTEIIbHBIC
3ariyliKy, pacloyioKeHHbIe Ha BepXHel creHke kopryca UC, mpenBapuTelbHO MPOTKHYB B HUX
HeOOoJIbIINe OTBEPCTHUSI OTBEPTKOM THHa «Maiblii kpect». Kabenu depes pe3nHOBBIE 3ariIyIIKH
HE00XO0UMO IPOITYCKaTh B HATAT JJIs IPEIOTBPALICHUS TI0IIaJaHUs [TbUIM B YaCOBYIO CTAHLIUIO.

4.5. [Toncoenquuure TMHUM BTOpUYHBIX yacoB NeNe 1, 2, 3 1 4 B COOTBETCTBUHU CO CXEMOM
puc.1.

4.6. CoenquHuTe pPO3ETKYy pa3zbeMa 2 C COOTBETCTBYIOIIEH BWJIKONW Ha IEYaTHOW ILIaTe
CTaHUUH, cOOJII0/1as MApKUPOBKY: KpacHasi TOUKA Ha PO3ETKe JOJDKHA OBITH ClIeBa IO PUCYHKY.

4.7. Ilpukpenure BepXHIOK MmaHenb K kopmycy UC, 3aBepHYB UeThIpe BUHTA 1.

4.8. Tlopkmounte maty-kopa cetu Ethernet x pazvemy «LAN» cranmmm. [Ipyroii xonery
naT4-KopJa JOJKEeH ObITh MOAKIIOUEH JHMOO K CHelHaIbHOM po3eTke B KaOelIbHOM KaHalle CeTH
Ethernet, mubo HemocpeacTBEHHO K CBOOOJHOMY BXOAY OJIIIKAMIIETO CETEBOr0 KOMMYTAaTopa MU
MapIIpyTU3aTopa.

4.9. CoenmuHuTe pa3beM aHTEHHOTO Kabenss C pPa3beMOM aHTEHHOTO IEPEeXOJHUKA 5
npuemnuka [ JIOHACC (pacnionoxxen Ha sieBoit cterke YC).

4.10. 3akpenuTe aHTEHHY C TIOMOIIBIO IPUJIAraeMOro KPOHIITEHHA Ha BHEIIHEH CTeHe
3/1aHus, 7Sl 4eTro:

- TpUAEPKUBAS aHTCHHY PYKOH, IPUBEPHUTE BTYJIKY KPOHIITEHHA K KOPITYCY aHTECHHBI, Bpalas
KPOHIILITEHH;

- C MOMOUIBIO JBYX Mi00eneil (B KOMIUIEKT HE BXOMST) NMPHUKPENUTE KPOHIITEHH K Hapy KHOM
CTEeHe 3/1aHus (BO3MOKHBI HHBIE CTIOCOOBI KPETUJICHHS KPOHIITEWHA, OIpeiesieMble TI0 MECTY).

BHUMAHMUE! He ponyckaercs HNPHCOCAUHATh WJIH OTCOCAUHATH AHTEHHY NpPH
BKJIIOYEHHOM JJIeKTPONUTAHUM CTAHIHMH. JTO MOKET NPHUBECTH K BBIXOJAY AHTEHHbI M3
CTposi.
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5. HOAI'OTOBKA K PABOTE U ITIOPAJOK PABOTbBI 4YC

5.1. Bxirounre snexrponuTanue yacoBoi craniuu. Ha KK oroOpasutcs Bpems u gara.

5.2. YcranoBure metky «Crom» Bo Bcex kaapax «JIunus...». IloctaBpTe Bpy4HYIO
CTpPEJIKM BCEX BTOPUYHBIX YacOB KaXKJI0i JIMHUU B OJIMHAKOBOE MoJiokeHue (Jirodoe). Beeaute 3to
MOJIOKEHUE B COOTBETCTBYIOIINX Kaapax «JIuHusd...».

5.3. 3anycTuTe CTpENOYHbIE Yachl BCEX JIMHUI, MOCTaBUB METKY «XO0/a» BO BCEX Kajpax
«/InHns. . .».

5.4. B xaape 6 ycTaHOBUTE MECTHYIO MOMPABKY KO BpeMeHU [ pUHBUYCKOT0 MEpUAHAHA.

5.5. Ilepeiinure B kaap «JIuuust 1 ...» M OCTAaHOBUTE CTPEJIOYHBIC YACHl ITOW JIMHUH,
noctaBuB «Crtom». IlocMoTpuTe Ha auciuiee, B KakOM IIOJOKEHHM JOJDKHBI OCTAHOBUTBCS
CTpEJIOYHbIE YaChl HA MEpBOM JuHUM. [IpoBeppTe, BCE JM Yachbl ATOW JIMHUM HUMEKOT TaKOE XKeE
nokaszanue. Eciy kakue-To yackl OTCTAalOT Ha | MUHYTY, TO 3TO O3HAYaeT, YTO OHU MOAKIOYEHBI B
JIpyroi mossspHOCTH. [loMeHsiiTe MONSIPHOCTh UX MOAKIIOYEHUSI U BPYYHYIO TOJIBEIUTE CTPEIKU
3TUX YacOB Ha OJHY MHUHYTY BIEpel. 3allyCTUTE CTPEIOYHbIE Yachl MEPBOW JIMHUM, IOCTABUB
«xXom.

5.6. [Iponenaiite  aHANOTUYHYIO  OPOUEAYPY JANS  OCTAIbHBIX  JIMHUH,  YTOOBI
CHHXPOHU3UPOBATH MOJSPHOCTH BKIFOUEHHUS BCEX CTPEIIOYHBIX YaCOB.

5.7. Ilepeitaute B Kaap «Bpemsy.

Ipumeuyanue 1: MONSIPHOCTH MOAKIIOYCHHUS K JIMHUU NU(POBBIX YaCOB IMPOU3BOJIbHA.

IIpumeuanue 2: eciiu yctaHoBKa MeTKH «CTOM» OCYIIECTBIISICTCS BO BpeMsl JIEHCTBUS
UMIYJIbCa Ha JIMHUM, TO UMITYJIbC TPOJOJDKACTCS, KaK BCErJa, B TEUYEHUE 2-X CEKYHI C
MOMCHTA Haydajla U IIOJOXKCHHUC CTPCIIOK Ha JUCILICC YBCIIMYUBACTCA HAa CAWMHUIY B MOMCHT
OKOHYaHUs UMITyJibca. [103TOMy, UCTUHHOE TIOJI0KEHUE CTPEIIOYHBIX YaCOB TapaHTUPOBAHHO
OyzeT oToOpakaThbCs HAa IUCIIIEE TOJIBKO Yepe3 2 CEKYHJIbI TIOCIIe YCTAaHOBKUA METKHU «CTOI.

[Tocne BBOAAa B 4acCOBYIO CTaHLMIO IOJIOKEHUS CTPEJIOK YacoOB M YCTAaHOBKHM IapaMeTpa
«XOJ» Ha KaXJOW JMHHMM, 4YacoBas CTaHLMS HAaYHET YCKOPEHHbBIN MOJTrOH CTPEJIOK YacoB K
TEKyIIeMy BpEeMEHH, oToOpaxaemoMy B Kaape «Bpemsi». Ilocne 3aBepuieHuss MNOAroHa
CTpEJIOUHBIE Yachl MOWIYT MO BpeMeHH, | 1Iar B MUHYTY.

Korna crpemnounsie yachl Ha JIMHWUU WAYT, OHU BCETJa JETAIOT OJHH IIar pa3 B MUHYTY,
€CIIM TIOJIOKEHHE UX CTpeloK (oToOpaxkaemoe B Kajape «JIMHMS...») COBIAAaeT cO BpPEMEHEM,
otoOpaxaemoM B kaape «Bpewms...». Hackl xonaT yckopeHHo (1 mar xaxiapie 4 CEeKyHIbl), €ciu
MOJIOKEHHUE CTPEJIOK HE COBMAJAaeT CO BpeMeHeM (pexuM mnoarona). Takum oOpa3zom, yacoBas
CTaHIIUSl aBTOMATHYECKH CTPEMHUTCS YCTPAaHHTh HECOOTBETCTBHE MEXIy IMOKa3aHHEM 4YacoB H
TeKymuM BpemeHeM. Ilpu sToM wacel jauHuMM | ¥ JaMHUM 3 XOAAT OJHOBPEMEHHO, TO €CTh
UMITYJIBCHI YIIPABJICHUS MTOCTYIAIOT OT YaCOBOHM CTAaHIMW B ATH JIMHUU B OJHO M TO XK€ BpeMs,
HarmpuMmep, B TEUYEHHWE HYJIEBOM M TEpBOM CEKyHIbl KaXJ0M MUHYTHI (€CIU HET MOJIrOHA).
AHAIIOTUYHO, Yachl 2-U U 4-i TMHAN TaKXKe XOIAT OJTHOBPEMEHHO, HO CO CABHIOM IO BPEMEHH Ha
JIB€ CEKYH]Ibl OTHOCHUTEJIbHO 4acoB 1-ii u 3-ii JIMHUM, TO €cTh B TE€UYEHUE BTOPOM M TpeTbei
CEKYH/Ib KXKI0H MUHYTHI (€CITH HEeT MoAroHa). M B pexuMe MOATOHA ATH JIBE Maphl JIMHUHA TaKKe
XOJAT TOCJE0BATENIbHO, CO CABUIOM II0 BPEMEHU OTHOCHTENBHO APYr Apyra: B T€YEHHE 2-X
CEKYH]I IEHCTBYIOT UMIYJIbCHI TUHUM | 1 3, B TeUEHHE JBYX JPYTHX CEKYH] — UMIYJIbChI IUHUH 2
u 4. Ha puc. 1 u 2 moka3zaHa oCIIJUIOrpaMMa CUTHAJIOB Ha YaCOBBIX JIMHHUAX B PEXKUME MHHYTHOTO
X0/JIa CTPEJIOYHBIX YaCOB U B PEXKHMME MO OHA.

Xon mnmdpoBBIX YacoB o00OecredrnBaeTCsl BHYTPEHHUM KBapIEBBIM T'€HEPAaTOpoOM |
MHUKPOIPOIIECCOPOM 3TUX YacoB. YacoBas CTaHIMA TEPUOJUUECKH KOPPEKTHPYET BpeMs
IM(PPOBBIX YaCOB B COOTBETCTBHM C COOCTBEHHOWM INKAJIOW BpEeMEHH (B CBOIO OdYepe.b
CHHXPOHH3UPOBAHHOM C JTAJOHHBIMU CHTHAJIAMH BPEMEHH KOCMMYECKMX HaBUTAI[MOHHBIX
cucreM). [lepen HadyaaoM Ka)kA0ro HOBOTO 4aca yacoBasl CTAHLUSA MEpeaacT B OAHY U3 Map JIMHUM
(B 1 — 3-10 unu Bo 2 — 4-10) CUTHAJIBI KOPPEKIIMK BPEMEHU U1 IU(POBBIX YACOB, MOIKIIOYEHHBIX



K 3THUM JIMHUAM. B Havane criemyromero gaca 3TH CHTHAJIBI MIEPEJAlOTCs B APYTYIO MMapy JUHHH,
3aTeM OIATh B IEPBYIO Mapy H Tak gajiee. [loaTomy, ecim Bpems BceX MU(POBBIX YaCOB HEBEPHO,
TO aBTOMATHYECKasi KOPPEKIMS MOKa3aHUH BCeX MU(POBBIX YaCOB MPOU30IIET MAKCUMYM 4epe3 2
vaca. [{ns popMupoBaHus UMITyIBCOB KOPPEKIIUH HU(POBBIX 4acoB TpeOyercs, 4TOOBI B Kaapax
«JIuaus» OBUI YCTAHOBJEH Mapamerp «Xon», JaXe €eclad K ITHM JIMHUSM HE ITOAKIIOYEHBI
cTpenounble yachl. CHrHajibl KOPPEKIHMHM BPEMEHHM IH(POBBIX YacOB HE BIHMSAIOT Ha paboTy
CTPEJIOYHBIX YacOB, MOJKITIOYCHHBIX K TOH K€ JIMHUU.

B ciydae KopoTKOro 3aMbIKaHUS Ha JIMHUY BKJIIOYACTCS 3aIIUTA, U UMITYIIBCHI B TY JINHUIO
He nopatotcs. [Ipu stom B kaape «J/Iunaus ...» BMecto crnoBa «Hopma» mosiBisiercsi cooOmieHue
«Kop. 3am.». ITocne ycrpaneHus: 3aMbIKaHUS AaBTOMATUYECKH HAYMHAIOT UTH UMITYJIBCHI TOATOHA
CTPENIOYHBIX YaCOB M MMITYJIbCHI KOPPEKIMU IU(PPOBHIX YaCOB 3TOW JMHUH, M 4acoBas CTaHIIUS
COIJIacyeT MOKa3aHus CTPEJIOK U Hu(p co CBOMM BpeMeHeM. Ha Bpems peMoHTa aBapuiHON JTMHUU
PEKOMEHIYETCs IIEPEBOIUTH COOTBETCTBYIONIYIO JINHHUIO B PeXHUM «CTOI.

[TIpu BeikmoueHnn YC w3 ceTw CTaHIMA TPOJOIDKAET XPaHUTh IIKATy BpEMEHH U
HIOJIO)KEHHE CTPEJIOK YacOB U, TOCJIE BKJIFOYECHUS, aBTOMATUYECKH MOITOHSIET CTPEJIKH YacoB.
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6. HACTPOMKA, KOHTPO.JIb COCTOSSHUS U PABOTA C NTP CEPBEPOM
6.1 Hacrpoiika u koHTpoJib cocTosinusi NTP cepBepa

Hactpoiika u xoHTponb cocrossauss NTP cepsepa ocymiectBisercss uepe3 Web-
uHTepdeiic. UToObl HCMONB30BaTh €ro, 3amyCTHUTE MOporpaMMmy-Opay3ep Ha OJHOM U3
KOMITBIOTEPOB B CETH, K KOTOPOH MOJKIIOUEH cepBep. B agpecHoil cTpoke BBeaUTE:

http://<ampec cepBepa> (Hanpumep: http://192.168.1.234).

OxkHo Opay3epa 0TOOpa3uT TVIABHYIO CTpaHMIly web-uHTepdelica Kak mokazaHo Ha puCyHke 2. B
BEpPXHEW TMPaBOM YACTH CTPAHMIIBI PACTIOJIOKEHO MEHIO HABUTALMU, KOTOPOE COACPKHUT TPHU
MyHKTAa-CChUIKM Ha OCHOBHbIE cTpaHulbl: «[7aBHas», «CereBble HacTpoiku» u «Hactpoiiku
NTP».

01743 NTP cepBep

FnasHas CeTeBblie HAaCTPOUKHU Hacrpoiiku NTP

Ao6po noxanoBartb!

Bbl HAXOAWTECH Ha CTpaHWue BcTpoeHHoro NTP cepeepa 4acoBoi cTaHumu PIC,

—CocTosHWe cepeepa
craryc:
IP aapec: [192.188.1.234
Macka nogceTu: ]255255.255‘0
Wnio3: [192.168.1.254
MAC aapec: 00:04:43:22:30:80
Broadcast paccbinka: |OTKnK0UEHE
Aapec paccbiniku: [
Mepuoa (cekyHADbI): ]

Copyright ©® 2006-2011 OAOQ "HMMYacnpon",

Puc.2 — I'naBHast ctpanuiia Web-unrepdeca

Crpannna «['maBHas», oTOOpa)karolasicss MO YMOJYAaHUIO, COAEPKHUT HH(OpMaLHIO O
Tekyiem coctossHur N'TP cepsepa.

Ecmm B mone «Ctatyc» otobpaxkaercs Haanuck «HET ITPUBA3KU!», aTo 03HauaeT, 4To
CHUHXPOHM3AIMs IIKaJbl cepBepa (YacoBOW CTAaHIMM) ellle He Oblja BbIMOJHEHA. MakcuMmaabHOe
BpeMs pUBS3KH (cuHXpoHm3aiuu Bpemenn) o curnanam ['JIOHACC nocne BKIIFOUeHHS TUTaHUS
CTaHIIMM COCTABJIAET 15 MUHYT.

Jj1g mostydeHus JocTyna K CeTeBbIM HaCTPOMKaM cepBepa HaXXMUTE Ha cChUIKy «CeTeBble
HAaCTPOMKNW» M BBEOUTE B IOSBUBLIEMCS IUAJIOIOBOM OKHE MM IOJB30BATENs M MApOib UL
JocTyna K HacTpoiikam. Eciam uMs monp3oBaTens U Mapoib BEPHBI, OTKPOETCS CTpaHHIA C
CEeTEeBBIMU HACTpOHKamHu cepBepa (puc.3).


http://192.168.1.234/

Eﬁﬂg NTP cepBep

masHasn CeTesble HAaCTPOUKH Hactpoiku NTP

CeTeBble HaCTPOIiKH

Ha 3ToM CTpaHWue MOXHO 33AaTb CETEEbe HACTPoMKKM NTP cepeepa. Kpome
TOro, NPy HeoBXO0AMMOCTH, MOXHO M3MEHWTL NaApONb ANA AOCTYNA K
HacTpoMKam cepeepa.

BHVMAHWE! HeeepHble yCTaHOBKW MOMYT NPUBECTHM K NoTepe ceasu c NTP
cepeepoM. JNA BOCCTAHOBNEHWA HAacTPOEK B 3H3AYEHWA "No-yMONdaHu"
BOCNONb3YATECh PEKOMEHAAUMAMK PYKOBOACTES N0 3KCNAYaTaluK.

33A3aNTe HOBbIE HACTPOMKK:

IP appec: [192.168.1.234
Macka noacertu: |255.255.256.0
Wnio3: [192.188.1.254

HoBbii naponb: I

MoaTBEpAUTE NAponb: I

CoxpaHuTe
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Puc.3 — Crpannma c cereBsiMu HacTpoiikamu NTP cepsepa

3amaiiTe HOBBIE CETEBbIE HACTPOUKHU:
- IP anpec;

- nro3;

- Macka noncery,

- Hogsl1it napos.

Jns u3MeHeHus mapoJsi BBEIUTE HOBBIA ABaXKIbl — B moJie «HoOBBIN maponb» U B monie
«IToaTBepauTe maposb»

BHUMAHMUE! Ecnu Bel HE XOTHTE U3MEHSTH MapoJib, OCTAaBbTE COOTBETCTBYIOIINE OIS
ITYCTBIMH.

J71st BCTYIUIEHUS B CHUTY HOBBIX HACTPOCK HAXKMHUTE KHONKY «COXpaHUTHY.

Jliia nmosydeHus: qoctyna K Hactpodikam napameTpoB NTP cepBepa Ha)kMHUTe Ha CCBUIKY
«Hactpoiiku NTP» 1 BBeauTE B MOSBUBIIEMCS 1UAJIOrOBOM OKHE MUMs MIOJIB30BATENs U ApOJIb s
noctyna K HacTpoiikaMm. Ecnu umsl mosnb3oBaTens M MapoJib BEpHBIE, OTKPOETCS CTpaHULa C
Hactpoiikamu NTP cepsepa (puc.4).



Eﬁ’/ﬂg NTP cepeep

masxas CeTeBbie HAaCTPOUKH Hacrpoiku NTP

Hacrtpoiikn NTP

Ha 3T0M cTpaHWue MOXHO 334aTb NapaMeTpbl WWpOKoBewatensHon {(Broadcast)
paccoinkm NTP cepeepa.

3apaiTe HOBbIE NapaMeTpsl:

Broadcast paccbinka: v

Aapec paccbuUiku: |1924188A1 .255

Mepuoa (CekyHAbl): |84
CoxpaHuTe
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Puc.4 — Ctpanuna ¢ NTP nactpoiikamu cepepa

3ajaiiTe HOBbIE HACTPOUKU:

- Broadcast paccbuika — BKIIFOYHTH\BBIKIFOUUTH;

- IP anpec pacchlikuy;

- [Tepuon pacceuiku — 3HAYEHHE B CEKyHAaX, oT 64 no 1024.

[lIupokoBemarensHblil [P anpec oOb4HO TIpeAcTaBIsieT cO00M aapec, B KOTOPOM YHUCIIO,
COOTBETCTBYIOIIIEE HOMEPY y3J1a B ceTH MakcuManbHO. Hanpumep, nns cetu 192.168.1.0 ¢ mackoit
255.255.255.0, aTo Oynet anpec 192.168.1.255.

JI7st BCTYIUIEHUS B CHITY HOBBIX HACTPOEK HAXKMUTE KHONIKY «COXpaHUTHY.

Hactpoiiku cepBepa XpaHATCS B DHEPrOHE3aBUCHUMOW NaMATH M COXPAHSAIOTCA IIpU
OTKJIFOYEHUH ITUTAHUS.

UroObl BEpHYTh HACTPOMKH cepBepa K 3HAYEHUSAM [0 YMOJIYAHUIO (HACTPOMKH
M3TOTOBUTEINSI), CJIEAYEeT BBINOJIHUTH Hpoueaypy copoca. i 3Toro HeoOXOIMMO BCTaBUTh
pPa3orHyTYI0 CKpemnky Juisi Oymar B oTBepcTHe psaoMm ¢ pazbeMoM «LAN», HaxaTth, He
MIPUKJIAJbIBAas M3JIMIIHUX YCWINW, U yIAEpKUBaTh HE MeHee 3 ceKyHA. HacTpolikm M3roroBuTEemns
NpUBEJICHBI B TaOIUIE 2.

6.2 Pa6ora ¢ NTP cepBepom

6.2.1 OO01me cBeaeHus.

Jl1st TOro 4ToOBI BOCIIONIB30BAaThHCS CEPBUCOM MMOIKII0YeHHs K cepBepy NTP, Heo6xoanmo
cleayrolllee annapaTHoe U MporpaMMHOe 0OecTieueHue:

- IBM-coBmecTuMBIif KOMITBIOTED C TpolieccopoM He Hike Pentium 166 u O3Y He
MmeHee 16 MG;

- noakirouenne kK TCP/IP ceru;

- onepanuonHas cucrtema Windows9x/ME/NT/2000/XP/2003/7/8/10 u Ooinee
ctapmx Bepcuii, mu6o UNIX-momobHast cucrema.



6.2.2 Tlogkmouenue B cpene UNIX-mogo06HOM CHCTEMBL.

JUisi OAHOKPAaTHOTO TOJyYeHUs WH(GOpMAIMM O BPEMEHH IO 3ampocy U KOPPEKIHU
HIKalbl BPEMEHHM KOMIIbIOTepa HcCHoib3yercss mnporpamma ntpdate wu3 makera NTP
(http://www.ntp.org) muist 3amycka KOTOPOH HEOOXOMMO BBITTOJHHUTD CIICAYIONIYI0 KOMaHIY:

ntpdate <aopec cepsepa>

Jlisl IepuoaruecKoro MojaydeHus WHGOpMalud O BPEMEHH M KOPPEKIHH CHUCTEMHOU
HIKaJIbl BPEMEHU KOMIIBIOTEPa PEKOMEHIYeTCsl UCIMOIb30BaTh nmporpamMmmsl ntpd umu xntpd, Takske
Bxozsmue B coctaB makera NTP. B kondurypaunonnsiii daiin /etc/ntp.conf momxHa OBITH
no0aBJieHa 3aMKCh:

server <aopec cepgepa>

6.2.3 Tlonkmouenue B cpeae WindowsNT/2000/XP/2003/7/8/10 u Gonee crapuimx
BEpCHU.

Omnepanmonnbie  cucteMbl  Windows2000/XP/2003/7/8/10  umeroT  BCTPOCHHYIO
BO3MOXXHOCTh CHHXPOHH3AIMK BpeMeHu 1o mnpotokory NTP — ciy:xx0y Windows Time Service.

s Hactpoiiku nogxmouerns K NTP cepBepy He0OX0MMO BHIIOTHUTH KOMAH/TY:
NET TIME /SETSNTP:<aopec cepsepa>,0x8

ITpumepHbIii Bua MHGOpPMALKMU NPEICTaBICHHOW Ha 3KpaHe KOMIIbIOTEpa IOKa3aH Ha
PHUCYHKE 5.

* KomanzHan cTpoka

icrosoft Windows RP [Bepcua 5.1.2600]
(C> Kopnopauwa Maikpocoer. 1985-2001.

C:\>net time ssetsntp:192.168.1.234, 0x8
KoMaHna BHN0AHEHA YCTewHo .

C:\Jnet stop w3Z2time
Caywsa “Gayxea spemenu Windows" octanasaumsaercs.
(Caywea “Cayxea spemenu Windows" ycnewno ocranosaena.

C:\O>net start w32time
Caywea “Cayxea spermenu Windows" zanyckaetca.
Caywsa “Gayxea spemenu Windows" ycnewno sanyuena.

C:\on

Pucynok 5.

Jlist BCTyIUIeHUST B CHJIy U3MEHEHWH, HEO0OXOIMMO Tepe3anycTuTh ciayx0y Windows
Time Service. Eciu monp30Barens 001a1aeT MpaBaMy aIMUHHCTPATOPa HEOOXOIUMO BBIMOJHHUTH
CJIEAYIOIINE KOMaH/IbI:

NET STOP W32TIME

NET START W32TIME

B npotuBHOM citydae HEOOXOMMO TTEPE3aMyCTUTh KOMITBIOTED.

Cy1iecTByeT BO3MOKHOCT TOTO, YTO CIy’kOa HE HACTPOEHA HAa aBTOMATHYECKHIA 3aITyCK
IpH CTapTe KOMITBIOTEpA, HAIIPUMED, €CIIM KOMITBIOTEp HE MOAKIIYCH K JoMeHy. s mpoBepku
HEO0OXOMMO BBITOTHUTH CIETYIONTNE ACHCTBUS:

- B mnanke «[lanenp  ympaBienus» (Control  panel) OTKpbITH  mHamnKy
«AnMuHuctpupoBanue» (Administrative tools);

- 3anycTuTh npriaokeHne «Ciryx0bn (Services);

- OTKPBITh CBOWCTBA ciyxObl «Ciyx06a Bpemenn Windows» (Windows time service);

- ecau HeoOXOIUMO, YCTaHOBUTH B moisie «Tum 3amycka» (Startup type) 3HadeHue
«ABTO» (Automatic).

CymiecTByeT BO3MOXHOCTb TOTO, YTO M3MEHEHHS B KOH(QUIypaluu HE MNPUBEIYT K
HEME/JICHHOMY M3MEHEHHUIO CUCTEMHOI'0 BPEMEHHU KomIbioTepa. Tak, B ciydyae €clid CUCTEMHOE


http://www.ntp.org/

yacel KOMITbIOTEpa omepexkaroT BpeMs NTP cepepa menee uem Ha 3 MuHyTh, Windows
MEePEBOUT CUCTEMHBIE Yachl B PEXUM 3ameniieHust xoja. [locie JOCTHXKEHHS! COBMAJIEHUS CO
BpemeneM NTP cepsepa, Windows Bo3Bpaiiiaet 4acbl B HOpMaJIbHBIA PEXKUM.

Cnyx6a Windows Time Service He BXOIUT B CTaHJAPTHYIO IOCTABKY ONEPAIIMOHHON
cucrembl WindowsNT, Ho moctynHa 115 3arpy3ku ¢ caiita Microsoft (http://www.microsoft.com).
B WindowsNT HacTpoiiku ciy:xObl U3MEHSI0TCS myTeM penaktupoBanus daina W32TIME.INI.
[Tocne n3MeHEHUsT HACTPOECK HEOOXOAMMO BBIMIOTHUTH KOMaHIY

W32TIME —-UPDATE.

6.2.4 Tlonkmouenue B cpene Windows9x/ME.

Tak xak omnepannoHHble cucteMbl Windows9x/ME He wuMewT CcOOCTBEHHBIX
MPOrpaMMHBIX CPEICTB, paboraromux 1o nporokoiay NTP, To mns cMHXpOHM3aUU BPEMEHHU
HEO0OXOUMO YCTaHOBUTH OJIMH M3 IPOrPAMMHBIX aKETOB:

- NetTime (http://prdownloads.sourceforge.net/nettime/NetTime-2b7.exe?download)

- Tardis2000 (http://www.kaska.demon.co.uk/download.htm)

s nactpoiiku nporpamMmbl Net Time Heooxoaumo B okHe "NetTime Options" ykazath
napamepsbl:

- ajipec cepeepa;

- nportokos (SNTP);

- noprt (123);

- Update Interval (naTEpBa BpeMEHH MEXIy OOpAIICHUSIMHU K CEPBEPY);

- Retry Interval (unTepBanm BpeMEHM MEXAY JAOMOJHUTEIBHBIMU TONBITKAMH
oOpalieHu# K cepBepy B cillydae, Korja cepBep HEOCTYIICH);

- Max Free Run (uHTepBan BpeMeHU pabOTHI MPH OTCYTCTBUHM CHHXPOHH3AINH, IO
HCTEYCHUH KOTOPOTO Yachl KOMITBIOTEPA CUNTA.TCS HEHAIC)KHBIMH ),

- Warn if Adj Greater (MakcuMaIbHO AOMYCTHMAsl BEIMUYHUHA KOPPEKIIHH BPEMEHH).

Hnsa nactpoiiku mporpammbl Tardis2000 crmegyeT yCTaHOBUTH aJipec cepBepa W THII
npotokoia B okHe "Server Details" (Bxon mo knonke "Add") u ycTaHOBUTH BpeMEHHOUW WHTEPBaJ
Mexnay oOpamenusmu Kk cepBepy (How often time is set), a Takke yCTaHOBUTH (PIIaoK
"VcranoButh Bpems" ("Set the time') Ha Bkiagke "Ycranoska Bpemenu" ("Setting the time").
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