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1. HABHAYEHUME

Yacosas cranmus «[IMK-M-2025» npeanaznadena jais:

- (QopmMupoBaHUsl Pa3HOMOJISAPHBIX HMITYJIBCOB HAIPSOKCHUS I YIOPABICHUS MEXaHU3MaMU
BTOPUYHBIX CTPEJIOYHBIX YaCOB B COOTBETCTBUH CO IIIKAJIONW MECTHOT'O BPEMECHH,

- (opMuUpOBaHUsI CHHXPOCUTHAIIOB BPEMEHH JIJIsi KOPPEKIIMHA BPEMEHU ITUPPOBBIX AIEKTPOHHBIX
YacoB;

- aBTOMATHUYECKOW CHHXPOHHM3AIMM BHYTPCHHEW IIKaIbl BPEMEHH W IOKA3aHHA BTOPHYHBIX
CTPEJIOYHBIX M IHU(POBBIX YaCOB B COOTBETCTBUHM C YHHBEPCAIBHBIM KOOPAMHHUPOBAHHBIM
Bpemenum UTC(SU) (o curnanam 'JIOHACC) ¢ y4eToM MECTHOTO YaCOBOTO IOSICa;

- obecrieueHrss TOYHBIM BpeMeHeM ycTpoucTB, Bxosanmx B TCP/IP ceth u moaaepKuBaromx
NTP nporokour.

2. TEXHUYECKHUE JAHHBIE

2.1. [TapaMeTpbl CUTHAJIOB YIIPABJICHUS YaCaMH:
Pa3HONOJISIPHBIE UMITYJLCHI HanpspkeHueMm 12+0,5 B mmrenbHOCTRI0 2 € IS CTPEIIOYHBIX YacoB
(cootrBerctByer 'OCT 27576-87) 1 0,1-2,6 ¢ st 11 pOBBIX YacoB.

2.2. KonuyecTBo nMHUE ynpaBieHus dacaMd - 2 (00Oe ymHHMM oOmmme i [UPOBBIX U
CTPEJIOYHBIX YaCOB).
2.3. MakcumanbpHasi Harpy304Hasi ClioCOOHOCTb Ha JIMHUU yrpaBieHus yacamu - 0,6 A.

2.4. Hanpshxenue Ha Beixoze rpu Toke 0,6 A, ve menee, - 11,5 B.

2.5. 3ammTa OT KOPOTKOI'O 3aMbIKaHUS HA KaX/10M JMHUU YIPABICHUS YacaMH.

2.6. ABTOMaTHYECKOE€ BOCCTAaHOBJICHHE TIOKAa3aHWUH CTPENIOYHBIX 4YacoB IIOCIE TIepephIBa
3JIEKTPONUTAHUS WIIU 110CIIE YCTPAaHEHHsI KOPOTKOTO 3aMbIKaHUS Ha JTMHUU YIIPABICHHS YacaMHu.

2.7. ABToMaTnyeckasi KOppeKIMsl Kbl Bp€MEHHU 110 CUTHAJIaM TOYHOTO BPEMEHU KOCMUYECKON
HasuranuoHHou cucremsl ' JIOHACC.

2.8. Xox 4acoB (BHYTpEHHEW IIKajIbl BPEMEHH) MPHU BKIFOYEHHOM D3JICKTPONUTAHUH HA JIFOOOM
UHTepBasie BpeMeHH - He 6oiee 0,1 c.

2.9. Tleprox crefoBaHMs CUTHAJIOB KOPPEKIIMH BPEMEHH ITU(PPOBBIX YacOB HAa OJHOW JTMHHU —
OJIMH pa3 B JIBa 4aca, IMOCJIEJ0BATEIbHOCTBIO HMMITYJIBCOB NMEPEMEHHON JUIMHBI U IOJSPHOCTH,
HauMHasg ¢ 59 MUHYTHI 55 ceKyH/bl, 3akaHuiBasi B 0 MUHYT 2 CEKYH/IbI.

2.10. Hanpspkenue mUTaHus 4acoBO# cTaHuuu, B (180-240)
2.11. Tlorpebnsiemast MomHOCTH, B.A, He Ooee, 15

2.12. Macca, kr, He Ooee, 15
2.13. 'abapuTHBIE pa3Mepbl, MM 210*146*111
2.14. CpenHuil ONHBIA CPOK CITY>KOBI, HE MEHEe, JIeT 10

2.15. YcmoBus aKCIUTyaTaIiH:
- TEMIIEpaTypa OKpyXkarouiero so3ayxa ot 1 1o 35 rpaxn. C;
- oTHOcHTeNnbHas BiaxHOCTh 80 % mpu Temmeparype 25 rpaa. C u 6ojee HU3KUX TeMIIepaTypax,
0e3 KOHJICHCAIH BJIary;
- CTaHIIMS HE JIOJDKHA TTOJIBEPTaThCs BO3JICHCTBUIO KaIelb U OPBI3T JTFOOBIX KUIKOCTEH;
- MUHMMAJIbHOE PAcCTOSIHHE OT CTaHLUHU /10 OTONMUTEIbHBIX MPUOOPOB JOKHO OBITH HE MEHee
1wm;
- IPU UCMOJb30BAaHUU CETEBOM BWJIKM H3JeNHs B KadyeCTBE OTKJIIOYAIOLIET0 YCTPOMCTBA,
OTKITIOYAFOTIIEE YCTPOHUCTBO JOIDKHO OCTABATHCS JIETKOAOCTYITHBIM.



2.16. Texunueckue xapakrepuctuku NTP cepBepa, Bxomasmero B UC, npuBeneHsl B Tadmuiie 1.

Tabmauma 1

HaunmenoBanue

JlaHHbIE

HuTepdetic

Ethernet 10BASE-T

Hcrounuk CUHXPOHHU3AIUU

GPS (s cranmuu ¢ GPS npueMHnkom)

Ypogsens (Stratum) 1
TounocTs (precision) 0,00003 ¢
CeteBbie MPOTOKOJIBI NTPv3,
SNTPv3,
ICMP (ToaBKO OTBETHI HA 3X0-3aIIPOCHI),
HTTP

Pexxumbl paboter NTP cepBepa

Touka-Touka (unicast),
mpokoBeraresbhbiii (broadcast)

[Tepros pacChLIKU IIMPOKOBEINATEIBHBIX
CoO0IIeHU N

Ot 64 1o 1024 ¢

HacTtpoiiku uzroroBurens:
IP-anpec

Macka nojcetu
o3

[IInpokoBemarenpHas
TpaHCIALNA

[Tepuox mmpokoBeIaTeIbHON
TPaHCIISIUU

[IInpokoBemarenpHbIN axpec

Wwmst (login) ans moctyna K
HacTpoiKaM cepBepa

[Tapoinb 1151 focryna K
HAaCTpOWKaM cepBepa

192.168.1.234

255.255.255.0

192.168.1.254

BBIKJIIOUCHA

64 c

192.168.1.255

admin

admin

3. IPUHIUIIBI IPOTPAMMMUPOBAHUSA YACOBOM CTAHIIUU

Jlia npaBmiibHOTO (QyHKIIMOHKUpOBaHUs yacoBoi ctaHuuu (YC) HeoOXoauMo nepes HayajaoM

9KCILTyaTallui BBCCTHU B HCC PAJ MapaMCTPOB, @ UMCHHO!

- MECTHBIM 4acoBOM MOSIC, WM, TOYHEE, MOMPaBKy KO BpPEeMEHM [ PUHBHUCKOrO MepuauaHa

(HM>Ke TpUBEIEHBI HOMEPA NONPABOK AJIs1 HEKOTOPBIX KPYIHBIX TopofoB Poccun);




- HavajbHOe (WJIM TEKyIlee) MOJOKEHHE CTPEJOK BTOPHUHBIX CTPEJIOYHBIX YacOB B 4acax M
MHUHYTaxX Ha KaXIOW JIMHUU (BCE CTPEIIOYHBIC Yachl OJHOM JIMHUM TIepe] BBOJOM B
IKCILTYaTaIMIO0 JOJDKHBI UMETh OJJMHAKOBOE MOJIOKEHUE CTPEIIOK, CM. 11. 5.2);

- TEKYyLIUH JeHb HEICIH,

- nactporiku NTP cepsepa: IP-agpec, macka nojacetu u T. 1.

Buumanmne! Hactpoiika mapamerpoB NTP cepBepa ocymecTBisiercst
TOJIbKO 4epe3 Web-unrepeiic, kKak onucaHo B 6.

s oToOpakeHHs U IPOrpaMMHUPOBAHMS NAPAMETPOB CIIYXaT KUAKO-KPUCTAIMYECKUI
unaukarop (JKKW) u nBe kHomku: kHonka «CaBur Kypcopa» u kHomka «Kaap/VYcranokay. s
M3MEHEHHUs IapaMeTpoOB Hal0 C NOMOUIbI0 KHONKM «CHBUT Kypcopa» IOCTaBUTh Kypcop MOJ
HYXXHBIM IIapaMeTpoM U HaxaTb Ha KHomky «Kaap/YcranoBka». Tornma yucioBoi mapamerp
yBenuuuTcs Ha 1 (3a MCKIIOYEHHMEM IapaMeTpa «CEeKyHJa BPEMEHM», KOTopas cOpachiBaeTcsi B
HOJb), @ CHMBOJIbHBIM IapaMeTp M3MEHHUTCs Ha Jpyroil cumsois. Ilpu ynepkaHuM KHONKH
«Kanp/YcranoBka» Ha)kaTOH, mapaMeTp HEMpPEpHIBHO H3MeHseTcs. [lapamerpsl oToOpakaroTcst Ha
KKH no kagpam. [lns mepexoma U3 OJHOTO Kajpa B JIPYroM HYXHO Kypcop IIOCTaBUTH B
HAYyaJbHYIO0 MO3ULUIO Ka/ipa, TO €CTh B KPalHIOIO JIEBYIO MMO3ULIMI0 BEPXHEH CTPOKH, U HaXaThb Ha
kHonky «Kanp/Ycranoskay. [Ipu Haxkatuu Ha «CIOBUT Kypcopa» Kypcop MepeMeliaeTcss Mexy
napaMeTrpamMM B Ipefesiax oJHOro kaapa. Hipke mpuBOIMTCS NepeyeHb KaJpoB C yKa3aHUEM
IIapaMeTpoB U NOPSKa CMEHBI KaJpOB.

1 kaap:
Bpems 17:54:15

Hara  14-06 Co

[Tapametpsl: «17» - 4ac MOACHOTO (MECTHOTO) BpeMeHH, «54» - MUHYTa BpeMeHH, «15» - cekyHaa
BpemerH, «14» — nenp mecsma, «06» — Homep Mecsna B roxny, «Co» - mens Hemenu. [lepexon Bo
BTOPOU KaJp.

2 kaap:
Jluaua 1 05:54

Xon Hopma

[Tapametpsl: «05» - Tekyllee MOJOKEHHE YaCOBOM CTPENIKM 4acoB JIMHMM 1, «54» - Tekyiiee
MOJIOKEHNE MUHYTHOW CTPENTKH 4acoB JUHUU 1, «Xoa» — mapaMeTp pexumMa GyHKITMOHUPOBAHUS
yacoBoi muHuM («Xoa» uiu «Crony). [lepexon B TpeTuil kaap.

3 Kkaap:
JIunusg 2 05:54

Xon Hopma

[Tapametprl: «05» - Tekylee IMOJOKEHHE YACOBOM CTPENKH 4YacoB JIMHUHU 2, «54» - Tekyluee
MIOJIOXKEHHE MUHYTHOW CTPENTKH YacoB JIMHUH 2, «XO0J» — MapaMeTp pexuma GyHKIIMOHUPOBAHUS
yacoBoil uHuM («Xom» unu «Crony). Ilepexon B 4eTBepTHIN Kap.

4 xanp:
Jmut. Bk, 10 cex

Yacosotii nosic 02*



[Tapametrpsl: «10 cex» - He UCHONB3yeTCs B JaHHONW MoauduKanmu dacoBod craHiuu, «02» -
YacOBOM MOSIC WM TOIpaBKa KO BpeMeHW [puHBHUCKOro mepuauaHa (cM. Tabi. 2), «*» -
yKazaresib He0OX0MMOCTH Niepexo/ia Ha 3uMHee/netHee Bpems. [lepexon B 1-if kazp.

B nepBoM kazape nporpaMMHupyeTcst TOJIBKO JIEHb HEJENU. BpeMst u 1aTy MOXHO yCTaHOBUTh
tonbko eciau He pabdotaer [ JIOHACC-npueMHHK, TO €CTh JJI BPEMEHHOM aBTOHOMHOM paOOThI
4qacoBOW craHnmu. [Ipm HOpManmpHOW paboTe BpeMs M JaTa aBTOMATUYECKU MPUHUMAIOTCA OT
npueMHUKa. Bo BTOpOM u TpeTbeM Kajapax MpOorpaMMHUpYETCsi HadajdbHOE (WJIM TeKyIlee)
MIOJIO)KEHUE CTPEJIOK Ul CTPEJIOYHBIX YacoB, NOJKIIOUEHHBIX K JIAHHOW JIMHUU (TIOJOKEHUE
4acoBOM CTpenku oToOpaxkaercss u BBoautca oT 0 mo 11), a Takke mapamerp pexuMma
(GYHKIIMOHUPOBAHHUSI JIMHUW: CTPEIIOYHBIC Yachl HA TMHUM UAYT WIH CTOAT, «Xom» win «Cromy. B
NOJIO)KeHUU JUHUM «CTOM» HMITYJIbChl CHUHXPOHM3AIMHM i1 LHUQPPOBBIX YacOB TaKke HE
MOCTYMAIOT, HO HU(POBBIE Yachl MPOJOIDKAIOT «XOJUTH» B aBTOHOMHOM pexume. B 3Tom ke
KaJape MOXHO HaOJI0JaTh M3MEHEHHE TEKYIIEro TMOJOXKEHUS CTPENOK CTPENOYHBIX YacoB Ha
JTAHHOW JIMHUU B MTPOLIECCE X0/1a ITUX YacoB (B peKUME JINHUU «XOI»).

B yeTrBepToM Kaape mporpaMMUpyeTcsi MompaBKa KO BpeMeHU [ pUHBHYCKOTO MepuIuaHa
(cm. Tabn. 2) u mapameTp HEOOXOAUMOCTH MEPeXojia Ha 3UMHEE/JICTHEE BPeMsI: 3HAK «*» HiIH «!».
3HaK «*» O3HAYaeT, 4TO HET Mepexoja Ha 3uMHee/IeTHee BpeMsl, a 3HaK «!» O3HAyYaeT, 4TO eCTh
nepexo. [Ipu HEOOXOAMMOCTH TEPEX0/Ibl OCYIIECTBIISIIOTCA MO AaTtaM, NpuHATEIM B PD 1o 2011
roja.

Taoauma 2

T'opon [Tonpagka (ycnoBHBIN 4acoBoii nosc) !

Kanununrpaa, Munck (benapyce)

Mocksa, H.Hosropon, C.-Iletep6ypr

Cawmapa, NxeBck

ExarepunOypr, Yensounck, Y da, TromeHsb

HoBocubupck, Omck, Tomck, KemepoBo

KpacHosipck, Hopribck

Wpkyrck, Ynan-Y 1o

Skyrck, Uura

OO |N|O|OTPB|WIN -

Xabaposck, Bnagusoctok, FOxHo-Caxanuack

[HEN
o

Maranan

[
=

ITerponaBnoBck-Kamuarckuii

") [IpumeyaHue: JaHHBIE MOMPABKU JJIs YaCOBOM CTAHUUU YCTAaHOBJIEHBI IMOCJE NEPEX0/1a OTCUETa
BpeMeHU B PD Ha «3uMHee» BpeMs 0e3 Ce30HHBIX CIBUTOB (HauuHas ¢ oceHH 2014 roma) u He
SIBIISIFOTCST 0003HAYEHUEM PCATBbHBIX YaCOBBIX IMOSICOB.

4. MOHTAXK YACOBOM CTAHIIUU HA MECTE
IKCIIVIYATALIUN

Buumanue! Ilpy BbINOJIHEHNM NMYHKTOB 3TOr0 pas3jeia, a TaKKe NMPHU JO00M
BCKPBITHM KOPIyCa 4YacOBOW CTAHUWH, HIHYP NUTAHUS YaCOBOl CTAHLIMHU
JIOJIKeH OBITHL OTKJII0YeH oT ceTtu 220 B!

[Tepen nHavamom wmoHTaxka dyacoBoil crtaHiuu (UYC) MODKHBI OBITH MPOJIOKEHBI [IBE
JBYXTPOBOJHbIC KaOenbHas JMHUM YIpPaBJICHHUS YacaMd M JIBa aHTEHHBIX KaOens. B xommiekT




MOCTaBKU YaCOBOW CTAHIIMU BXOJIUT aHTCHHA C COOCTBEHHBIM HEPa3bheMHBIM aHTECHHBIM Kalenem
mmHON 10M ¥ [OOHOJHUTENBHBI AaHTEHHBI KaOenp UIMHOM 33 M. AHTEHHBIE KaOenu
HEO0OXOAMMO MPOJIOKUTH OT YACOBOW CTAHIIMH /10 MECTa pa3MEIlIeHHs] aHTEHHBI Ha BHELTHEH CTEHE
WIM Ha Kpblie 3aaHus. [lpyw 3TOM JIOTIONIHUTENBHBIA AHTEHHBIH Kabelb HEo0X0IUMO
MPOKJIAABIBATE C YYETOM COOTBETCTBHUSI Pa3hbeMOB HA €ro KOHIAX IMOAKIIOYAaeMbIM MPHOOpaM:
pazbeM TNC-THE310 — I MOJCOCAMHEHHS K COOCTBEHHOMY KaOelnto aHTeHHBI, pazbem [ NC-
LITEKKEp (BUJIKA) — JJIs TOJKJIFOUEHUS K YaCOBOM CTaHIUU.

Bce BTopu4HBIE Yachl, CTpeIOoYHbIE U ITU(POBBIC, TOJKHBI ObITh pa30OUTHI HA JABE TPYIIIHIL.
Yacbl KaxI0W TpyIIbl MapajuleJbHO MOJKIIOYUTh K CBOed uvacoBoil smHuu. Ha crene (B
kabenpHOM KaHane cetu Ethernet) B HemocpeactBenHoi Oim3ocTH 0T Mecta pasmenicnus UC
J0JKHA OBITh yCTaHOBJIEHA po3eTka RJ-45 nns noxnkitouenus natd-kopaa k Beixoxy NTP-cepsepa
yacoBoi cranmuu (K Beixoxy «LANy» UC). JIu6o B HenmocpencrBenHou 0nu3zoctu ot UC moimkeH
HAXOJUTHCS KOMMYTaTOP/MapIIpyTH3aTOP CETH CO CBOOOIHBIM BXO/IOM.

4.1. BoiBepHuTe ueThlpe BUHTA |, pacnonoxeHHbIX Ha BepxHedl manenn YUC (cm. Puc.l).
OCTOpO’)XHO CHHUMHUTE BEPXHIOIO IaHEIb U OTCOEAMHUTE pazbeM 2, COCIUHSIONIMNA KHONKH C
Ne4aTHOM miuaToi 3.

4.2. 3akpenute kopmyc UC TpeMs mypynaMu 4epe3 MOHTAaKHbIE OTBEpPCTHS 4 Ha CTEHE B
HEINOCPEJACTBEHHON OnM30CTH OT KaOenel, MPUXOASIIMX OT JIMHUM BTOPUYHBIX YacOB MU OT
AQHTEHHOTO KabeJs.

4.3. [Iponycture Kabenu JUHHWKA BTOPUYHBIX YacOB 4Yepe3 CBOOOIHBIE PE3UHOBHIC
YIJIOTHUTEIbHBIE 3arIyLIKH, PacloyioKeHHbIE Ha BepxHel cTeHke kopryca YC, npeaBapuTeabHO
IPOTKHYB B HeWl HeOousbiime orBepcTusi KpectoBoi orBepTkoil. BHUMAHMUME. OcropoxxHo
JiesaiiTe OTBEPCTHS U MPOBOAUTE Kabenb, He moBpeauTe muaty NTP-momxyns!

4.4. IloncoequHUTE TUHUN BTOPUYHBIX YaCOB B COOTBETCTBUH CO CXeMOil puc.l

4.5. CoenuHUTE PO3ETKY pa3beMa 2 ¢ COOTBETCTBYIOLIEH BUIIKOM Ha MEeYaTHOM IjiaTe CTaHLUH,
coOrofasi MapKUPOBKY: KpacHasi TOUKa Ha PO3€TKE JOJDKHA OBITh CJIEBA [0 PUCYHKY.

4.6. Ilpukpenure BepxHIo nanens K kopnycy UC, 3aBepHyB 4eThIpe BUHTA 1.

4.7. TlonkmounTe matd-kopn uHTepdeiica Ethernet x pazsemy «LAN» UYC. Ilatu-kopn B
KoMIUIeKT nocTaBkd YC He BXOIUT M MpHoOpeTaeTcst NOMOJIHUTENbHO. Ero niauHa 3aBUCHT OT
paccTosiHus 10 Onmxkaiieit posetku cetu Ethernet (uam 10 kommyTaropa/mMapipyTu3aTopa ceTH).

4.8. CoenHUTE pa3beM aHTEHHOTO Kalels ¢ pa3beMOM aHTEHHOTO MEePEXOHIKA 8 TpUEeMHHKA
['JTIOHACC, pacnosno:keHHOro Ha IpaBoi CTEHKE KOpITyca CTaHIUH.

4.9. 3akpenuTe aHTEHHY C MOMOIIBIO MPUIAraeMoro KpoHIITEHHAa Ha KpBbIlIe 37aHUs WIK Ha
CTEHE 3/1aHus, JJIs Yero:

- TpuaepXHUBas AaHTEHHY DPYKOH, NPUBEPHHUTE BTYJIKY KpPOHIUTEHHA KpEIUIEHUs aHTEHHbI K

KOPITYCY aHTE€HHBI, Bpalllas KpOHILTEH;

- C TIIOMOIIBIO JIBYX aHKEPOB (r00ereil) NpukpenuTe KpOHIITEHH K CTEeHE 3JaHUS.

BHUMAHMUE! He pomyckaercsi OTCOCAUHATH MM IOJACOCAUHATH AHTEHHY K 4acOBOH
CTAaHIUHU IPH BKIYCHHOM IMUTAHHH 4yacoBoii CTAaHIIUU. ITO MOKeT NPUBECTH K BBIXOAY M3
CTPOS1 AHTEHHBI.

5.1IOJATOTOBKA K PABOTE U MTOPSIJIOK PABOThI
YACOBOU CTAHIINHN

5.1. BkimounTe 4acoBylo CTaHIMIO B ceTh snekTponutanus 220 B. Ha )KXKU otobpasutcs
BpeMs U JlaTa, BKIII0Yas JIEHb HE/IETIH.

5.2. OcTaHoBHTE CTPEIIOYHBIC YAChl, TOCTAaBUB METKY «CTOm» B 000MX Kajpax «JIuHUS...».
[TocTaBbTe BpPYUHYIO CTPEIKHM BCEX CTPEJIOYHBIX YAacOB B OJIMHAKOBOE IMOJOXKeHHE (J1r000e).



Beeaute 310 HavanbHOe nojoxkeHue B kaape «Jlunusy. [IPUMEYAHUE: ecnu k onHoON nuHUU
MOJKJIFOYEHBI TOJIBKO OJIHM Yachl, TO HYKHO MPOCTO BBECTHU MOKA3aHUE CTPEJIOK 3THX YacOB, HE
nepeMeniasi CTpeJIku BPyYHYIO.

5.4. 3anycTuTE CTPEIOYHBIC YaChl JUHUM, IOCTABUB METKY «XO01» B Kajapax «JIuHus».

5.5. Uepe3 HECKOJBKO CEKYyHJ OCTAaHOBHUTE CTPEJIOYHBIE Yachl IEPBOM JIMHUM, IIOCTABUB
«Crom» B kaape «Jlunus 1». IlocmoTpuTe Ha aAMCIUIee, B KAaKOM TIOJIOKEHHH JIOJIKHBI
OCTaHOBUTBCSl CTpPEJIOYHbIE 4Yackl 3ToM mnuHuU. I[IpoBephTe, BCe JM 4Yachl NEPBOM JUHUU
OCTAaHOBWJIMChH Tak k€. Eciam kakue-To yachl OTCTalOT Ha 1 MUHYTYy, TO 3TO O3HayaeT, YTO OHU
OBUIN MOJKIIIOYEHBI B Ipyroi nossipHocty. [ToMeHsiiTe moJapHOCTh UX MOAKIIOYEHUS! U BPYUHYIO
MOJBEIUTE CTPEJIKM STUX YacOB Ha OJHY MHUHYTY BHepeA. 3alyCTUTE 4Yachl MEPBOM JIMHUH,
noctaBuB «Xoa». [IIPUMEYAHME: ecnu K JUHAHM MOAKIIOYEHBI TOJBKO OJHU Yachl, U 3TU Yackl
OTCTaju Ha | MUHYTY, TO HY>KHO IIPOCTO €IlI€ pa3 YCTAHOBUThH UX MOKazaHue B Kaape «JIuHus» B
COOTBETCTBUU C UCTUHHBIM IMOKa3aHUEM CTPEJIOK 3TUX YacOB, TO €CTh HAa MUHYTY MEHBbIIIEE.

5.6. IlponenaiiTe aHAOTUYHYIO MPOIEAYPY AJISI BTOPOH JIMHUU, YTOOBI CHHXPOHU3UPOBATH
MOJISIPHOCTD BKJIFOYEHHS 4YaCOB BTOPOU JIMHUH.

5.7. B TpeTbeM Kajpe yCTaHOBUTE HOMEpP YacOBOTO MOsAca U MapaMeTp HeoOXOIUMOCTU
nepexojia Ha 3MMHEEe-JIETHEE BpeMS.

5.8. Ilepeitaute B Kaap «Bpemsy.

IIpumeyanue 1: ecim ycraHoBka MeTKM «CTOI» OCYILECTBIISIETCS BO BpeMs JEHCTBHSA
HMITYJIbCA Ha JIMHUM, TO MUMIYJbC NPOJOJKAECTCS 0 CBOErO0 OKOHYaHMUS B COOTBETCTBUU C
JUTUTENILHOCTBIO 2 € U MOJIOKEHUE CTPEJIOK Ha JMCIUIEE YBEIMYHUBAETCS Ha €AMHULLY B MOMEHT
OKOHYAaHMS HMMIyibca. [[03TOMy, MCTMHHOE IOJIOKEHHE CTPEIOK YacOB TapaHTUPOBAHHO
OyzeTr oToOpaxaTbcsi Ha JUCILICE TOJIBKO Yepe3 2 CeKyH/Ibl [I0Cie YCTaHOBKU METKU «CTOoI.

IpumeyaHue 2. TOSIPHOCTh TOJKIIOUEHHUS] K YacOBOM JMHHHM IU(PPOBBIX YaCOB
IIPOU3BOJIbHA.

[Tocne BBOJAa B 4YacOBYIO CTaHIUIO IOJOXKEHHUS CTPEJIOK CTPEJIOYHBIX YacoB 4YacoBas
CTaHIIMsI HAYHET YCKOPEHHBIN IMOJATOH CTPEJIOK YacoB K TEKYIIEMY BPEMEHH, 0TOOpakaeMoMy B
kagpe «Bpewmsi». Ilocne 3aBepuieHuss NOArOHA CTPENOYHBIE Yachl NMOMAYT MO BpeMEeHM | mar B
MUHYTY.

Korna crpenounsle yacel MAYT, OHM BCErza Jelar0T OAMH LIar pa3 B MHUHYTY, €CIHU
IOJIOKEHHE HUX CTPEJIOK COBIAJAeT €O BpEMEHEM, OToOpaxkaeMoM B Kaape «Bpewms...».
CrpenoyHble yachl XOAAT yCKOpeHHO (1 mar kakasle 4 ceKyH/bl), €Clid MOJOXKEHHUE CTPENIOK He
COBMAJIae€T CO BPEMEHEM (peXUM MoAroHa). TakuM oOpa3oM yacoBas CTAHLIMS aBTOMATUYECKU
yYCTpaHSAET HECOOTBETCTBUE MEX/Y MIOKA3aHUEM CTPEJIOUYHBIX YaCOB U TEKYIIUM BPEMEHEM.

Xon 1uu@poBbIX YacoB OOECHEYMBAETCS BHYTPEHHUM KBaplEBbIM TI'E€HEPATOPOM H
MHUKpPOIIPOLIECCOPOM 3THX YacoB. Ilepen HauanoM KakJIOro HOBOIO 4Yaca YacoBas CTaHIMS
nepesaeT B JIMHUIO CUTHANBl KOPPEKLUMU BpeMEHU s LU(POBBIX YacoB (€cilu YCTaHOBIEH
napaMmerp «Xom» B COOTBETCTBYyIIIEM Kajape «JIuaus»). Ilpm 3TOM curHamel KOppeKIuu
IMMOCTYIIAar0T B JIaHHLIﬁ 4JaCc TOJBKO B OJHY JIMHHUIO. B CJ'IC}IYIOHII/Iﬁ JaC CHUTHaJIbl IMOCTYIIAIOT B
JIpYTYIO JIMHUIO, 3aT€M CHOBa B IEpBYIO M T. A. [loaToMy MakcuMmanbHOE BpeMsl OKHUIAHUS
MOCTYIJIEHUSI CUTHAJIOB KOPpPEKLIUK Ha HHU(POBBIE Yachkl cocTapiseT 2 yaca. CUTrHaiIbl KOPPEKIIUN
BpEMEHH IM(PPOBBIX YaCOB HE BIUSIOT HAa pabOTy CTPEIOYHBIX YacOB, MOAKIIOYEHHBIX K TOW K€
JIMHUH.

B cinyuae kopoTKOro 3amMblKaHMsI Ha IMHUM BKJIFOYAETCS 3aAIIMTA, U UMITYJIbCHI B 3TY JINHUIO
He nojatotcs. [Ipu stom B kaape «Jlunus 1» Bmecto cioBa «Hopmay» mosBisercs coobiieHue
«Kopotkoe 3ampikanue». Ilocie ycTpaHeHMsI 3aMbIKaHUS aBTOMAaTHYECKHM HAYMHAIOT WITH
UMITYJIbCHI TOATOHA CTPEJIOYHBIX YacoB, W 4acoBasl CTAHIMs COTJIacyeT MOKa3aHUE CTPENOK CO
BPCMCHCM. Ha aBToHOMHBIN X004 I_[I/I(I)pOBbIX YaCOB KOPOTKOC 3aMbIKAHUC B JIMHHUKU HC OKAa3bIBACT



BJIMSIHAE, HO IU(POBBIE Yachl IPH 3TOM HE CHHXPOHHU3UPYIOTCcA. Ha Bpemst peMoHTa aBapHitHOM
JIMHUM PEKOMEHAYETCSI IEPEBOANUTD JIMHUIO B pexkuM «CTom.

[Ipn BbikmroueHnn YC M3 ceTu CTaHUUsA NOPOAOIKAET XPaHUTh IIKAIY BpPEMEHU MU
II0JIO’KEHUE CTPEJIOK YacOB H, IIOCIIE BKIKOYECHMS], TOATOHAET CTPEIKU 4acOB.
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HpI/IMeanI/IeI KOJIMYECTBO KIICMM ITOKa3aHO YCJIOBHO.
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6. HACTPOMKA, KOHTPO.JIb COCTOSTHUS 1 PABOTA C NTP CEPBEPOM
6.1 Hacrpoiika u koHTpOoJb cocTosinus NTP cepBepa

Hactpoiika u xoHTponb coctosiuuss NTP cepsepa ocymiectBisiercss uepe3 Web-
uHTepdeiic. UToOBl WCMONIB30BaTh €ro, 3alyCTHTE NporpaMMmy-Opay3ep Ha OJHOM U3
KOMITHIOTEPOB B CETH, K KOTOPO MOJIKJIFOUEH cepBep. B aapecHol cTpoke BBEIUTE:

http://<anpec cepBepa> (mampumep: http://192.168.1.234).

OxkHo Opay3epa 0TOOPa3UT TIaBHYIO CTpaHUIy web-uHTepdeiica Kak Mmoka3aHo Ha pucyHke 2. B
BEPXHEH NpPaBOW YacTH CTPAHUIIBI PACIIOIIOKEHO MEHIO HAaBWTAIMH, KOTOPOE COJCPKHT TPHU

IIYHKTa-CChUIKM HAa OCHOBHbIE cTpaHMLbl: «lnaBHas», «CereBble HacTpolku» u «Hactpoiiku
NTP».

E’174‘éID NTP cepBep

FmasHas CeTeBblie HAaCTPOUKHU Hacrpoiiku NTP

Ao6po noxanoBartb!

Bbl HAXOAWTECH Ha CTpaHWue ecTpoeHHoro NTP cepeepa 4acoBoi cTaHuuu 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 paccbifku: [
Mepuoa (CekyHADbI): ]
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Puc.2 — I'naBHas ctpanuia Web-unrepdeca

Crpannna «['maBHas», oTOOpakarolascs MO YMOJYAaHMIO, COAEPKHUT HH(OpMaLHIO O
Tekyiem coctosstHur N'TP cepsepa.

Ecmm B mone «Ctatyc» ortobpaxkaercs Haanmuch «HET ITPUBA3KU!», aTo 03HauaeT, 4To
CHUHXPOHH3AIMS [IKAJIbI cepBepa He ObLIa BhIMOIHEHA. BpeMsi CHHXpOHM3alMU YacOBOI CTAaHIMU U
cepsepa mo curnagam ['JIOHACC/GPS mocie BKJIIOYEHHS DJIEKTPOIUTAHUS CTAHIIMA MOYKET
COCTaBJIATH 10 15 MUHYT.

JI71st IOTy9eHust JOCTyIa K CETeBBIM HACTPOMKaM cepBepa HAXMHTE Ha CChUTKY «CeTeBbie
HACTPOWKMW» W BBEIUTE B MOSBHMBIIEMCS IHAJOTOBOM OKHE HMMs TOJb30BATENs M MApOJb s
JocTyna K HacTpoiikaM. Eciam uMsa monp3oBaTens U Mapoiib BEPHBI, OTKPOETCS CTpaHHIA C
CEeTEeBBIMU HACTpOKamu cepBepa (puc.3).


http://192.168.1.234/

Eﬁ/“{‘g NTP cepBep

nmasHasn CeTesble HACTPOWKK Hactpoiiku NTP

CeTeBble HAaCTPOHKH

Ha 37O CTpaHWUe MOXHO 334aTb CeTeeble HAacTpokkn NTP cepeepa. Kpome
TOrO, NPY HEOBGXOAMMOCTH, MOXHO MEMEHUTE Naponb ANA ADCTYNAE K
HacTpoWKaM cepeepa.

BHWMAHWE! HeeepHele yCTaHOBKK MOMYT MPUBECTH K NoTepe ceAsu ¢ NTP
cepeepoM. AN BOCCTAHOBNEHWS HAaCTPOEK B 3HAYSHUA "Mo-yMONYaHuio"
BOCMOMb3YHTECh PEKOMEHAAUMSAMKY PYKOBOACTEE MO 3KCMAYATALWH.

3apaNTe HOBble HACTPOMKHK!

IP agpec: [192.188.1.234
Macka nogceTu: |255.255.255.0
Wno3: [192.168.1.254

HoBblli naponb: |

MoaTeBepauTe Naponb: |

CoxpaHuTh
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Puc. 3 — Ctpanuna c cereBeiMu HacTpoiikamu NTP cepsepa

3azaiiTe HOBBIE CETEBBIE HACTPOUKHU:
- IP anpec;

- o3,

- Macka noncery;

- Hosblit napois.

Jlnst u3MeHeHusl napojsl BBEAUTE HOBBIM JIBaXIbl — B noyie «HOBBIM maposb» U B 1oJe
«IToaTBEepauTE MAPOITHY»

BHMUMAHMUE! Eciu Brl He XOTHTE U3MEHATH NIAPOJIb, OCTABBTE COOTBETCTBYIOINE MOJIS
IIYCTBIMH.

JU BCTYIUIEHUS B CHITY HOBBIX HACTPOEK HAXXMUTE KHOIKY «COXpaHUThY.

Jlnia monydeHust qoctyna K Hactpoiikam mapameTpoB NTP cepBepa HaxxMuTe Ha CCBUIKY
((HaCTpOﬁKH NTP» u BBCAWTC B IIOABUBIIEMCA JHAJIOTOBOM OKHE UM MOJIB30BATCIIA U MMAPOJIb JIA
nocTtyna K HacTpoiikam. Ecnm wMsi monb3oBaTens W Mapoiib BEpHBIC, OTKPOETCS CTpaHUIA C
nactpoiikamu NTP cepsepa (puc.4).



Df/“/ﬁ NTP cepeep

masnasn CereBbie HAaCTPOUKH Hacrpoiikn NTP

Hacrtpoiikn NTP

Ha 3ToM cTpaHWue MOXHO 234aTb NapaMeTpbl WWMpoKoBewaTensHol (Broadcast)
pacceinkn NTP cepeepa.

3apaiiTe HOBbIE NapaMeTpbl

Broadcast paccbinka: v

Aapec paccbiiku: |192‘1 68.1.255

Mepuoa (CekyHAbl): |54
CoxpaHuTe
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Puc.4 — Ctpanuna ¢ NTP nactpoiikamu cepepa

3ajaiiTe HOBbIE HACTPOUKU:

- Broadcast paccbuika — BKIIFOYHTE\BBIKIFOUUTH;

- IP anpec paccbuiky;

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

[IIupokoBemarensublil [P anpec oObMHO TIpeacTaBIsIET CO00M anpec, B KOTOPOM YHUCIIO,
COOTBETCTBYIOIIIEE HOMEPY y3Ja B CeTU MakcuManbHO. Hanpumep, nns cetu 192.168.1.0 ¢ mackoit
255.255.255.0, ato Oynet agpec 192.168.1.255.

JI71st BCTYIUIEHUS B CHITY HOBBIX HACTPOEK HAXKMUTE KHONKY «COXpaHUTDHY.

HacTpoiiku cepBepa XpaHATCS B JHEPrOHE3aBUCMMOM NaMATH U COXPAHSIOTCSA IpPH
OTKJIFOUEHUHU TUTaHMSL.

UroObl BEpHYTh HACTPOMKHM cepBepa K 3HAYEHHUAM [0 YMOJIYAHUIO (HACTPOMKH
W3TOTOBUTEINS), CJEAyeT BBINOJIHUTH Mpolenypy coOpoca. Jins 3Toro HeoOXOIUMO BCTaBUTh
pPa3orHYTYI0 CKpemnky Juisi Oymar B orBepctue psjgoM c¢ pasbemMoMm «LAN», HaxaTth, He
MIPUKJIAJbIBas M3JIMIIHUX YCWINW, U yIAEpKUBaTh He MeHee 3 ceKkyHA. HacTpolikn M3roroBuTemns
NpUBEJICHBI B TAOIUIE 2.

6.2 Padora ¢ NTP cepBepom

6.2.1 O0mue cBeneHus.

J151s Toro 4yTOOBI BOCIOJIB30BAaThCs CepBUCOM NokiIoueHus k cepsepy NTP, Heobxonumo
CIIeyIOIIee anmapaTHoe U IporpaMMHOe oOecTIeyeHHe:

- IBM-coBMecTHMBI KOMITBIOTEP C MpoleccopoM He Huke Pentium 166 u O3V He
meHee 16 M6;

- noakirouenue Kk TCP/IP cetu;

- onepanuonnas cucrema Windows9x/ME/NT/2000/2003/XP/7/8/10 u crapmie 6o
UNIX-mogo0OHas cucrema.

6.2.2 Ilonkmouenue B cpeae UNIX-oqo0HOM CUCTEMBI.



JIis OMHOKPATHOTO TMOJy4eHUs HH(OpMAIMM O BPEMEHH IO 3alpoCy M KOPPEKIMU
IIKaJbl BpPEMEHH KOMIIBIOTEpA HCHOJb3yeTcss nporpamma ntpdate u3 makera NTP
(http://www.ntp.org) muist 3amycka KOTOPOH HEOOXOJMMO BBITTOJHHUTD CIICAYIONIYI0 KOMaHIY:

ntpdate <aopec cepsepa>

JUisi epuoaruecKoro MmojaydeHus WHGPOpMalUd O BPEMEHH M KOPPEKIHMH CUCTEMHON
IIKaJIbl BpEMEHH KOMITBIOTEPAa PEKOMEHIYETCsl UCIIONIb30BaTh MporpamMMsel ntpd mim xntpd, Tarxke
BXxozsmue B coctaB makera NTP. B kondurypammonssiii ¢aiin /etc/ntp.conf nomkna ObITH
n00aBJIeHa 3aIuCh:

server <aodpec cepgsepa>

6.2.3 Iloakmouenue B cpeae Windows9x/ME/NT/2000/2003/XP/7/8/10 u crapuie.

Omneparmonnsie cucrembl Windows9x/ME/NT/2000/2003/XP/7/8/10 umerot BCTpoeHHYTO
BO3MOXXHOCTh CHHXpPOHM3AIUU BpeMeHH o npoTokoiny NTP — cny:xx0y Windows Time Service.
[ HacTpoiiku noaxitoueHuss K NTP cepBepy He00X01MMO BBIIIOJIHUTH KOMaHy:

NET TIME /SETSNTP:<aopec cepsepa>,0x8

[TpumepHbIid Bua WHGOpPMALUK TIPEACTABICHHOW HAa JKpaHE KOMIIbIOTEpa IMOKa3aH Ha
pHUCYHKE 5.

M soft Windows HP [Bepcua 5.1.26001
(C> Kopnopauua Masikpocoer. 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.

start w32time
Caywea “Cayxea spermenu Windows" zanyckaetca.
Caywsa “Gayxea spemenu Windows" ycnewno sanyuena.

C:\on

Pucynoxk 5.

Jlist BCTyIUIEHUSI B CHJIy U3MEHEHHWH, HEOOXOIMMO Tepe3anycTuTh ciyx0y Windows
Time Service. Ecnu monp3oBaTens 061aaeT npaBaMu aJIMUHHCTPATOpa HEOOXOIMMO BBITIOTHUTH
CIIEAYIOIINE KOMaH/IbI:

NET STOP W32TIME
NET START W32TIME

B IMPOTUBHOM CJIy4dac HCO6XOIII/IMO Nnepe3annyCTUTbL KOMIIBIOTED.

CyiecTByeT BO3MOKHOCTh TOTO, YTO CIy»0a He HACTpOe€Ha Ha aBTOMAaTHYECKUH 3aIycK
IpU CTapTe KOMIBIOTEpa, HAPUMEDP, €CITM KOMIBIOTEp He MOJKIIOYEeH K AoMeHy. [ mpoBepku
HE00XO0/IMMO BBINOJIHUTH CIEIYIOIINE JeHCTBUS:

- B mnanke «[lanens  ympaBnenus» (Control panel) oOTkpbITH  mamnky
«AnmuHuctpupoBanue» (Administrative tools);

- 3anmycTuTh npuiokerue «Ciy:k0b» (Services);

- OTKPBITh CBOWCTBA ciTyx0bl «Ciyx0a Bpemenu Windows» (Windows time service);

- eciu HeoOXOoAMMO, YCTaHOBUTH B mose «Twum 3amycka» (Startup type) 3HaueHme
«ABTO» (Automatic).


http://www.ntp.org/

CymiecTByeT BO3MOXHOCTb TOTO, YTO HM3MEHEHHUS B KOH(PUIypallud HE NPUBEAYT K
HEMEIJIEHHOMY M3MEHEHHIO CUCTEMHOI'O BpEMEHHM KoMIbloTepa. Tak, B cilydae €cili CUCTEMHOE
yacel KOMIIbIOTepa omepexkator Bpems NTP cepBepa menee yem Ha 3 muHyThl, Windows
MEPEBOUT CHUCTEMHBIE Yachl B PEXHUM 3amemiieHus xona. [locime MOCTHKEHUs COBHAICHHS CO
BpemeneM NTP cepsepa, Windows Bo3Bpaiiiaet 4acbl B HOpMaJIbHBIA PEKUM.

Cnyx6a Windows Time Service He BXOIUT B CTaHAAPTHYIO IOCTaBKY ONEPAIIMOHHOMN
cucrembl WindowsNT, Ho moctynHa aiis 3arpy3ku ¢ caiira Microsoft (http://www.microsoft.com).
B WindowsNT HacTpoiiku ciyxObl U3MEHSIOTCS nyTeM penaktupoBanus daiina W32TIME.INI.
[Tocne n3MeHeHUsT HACTPOCK HEOOXOAMMO BBITIOJTHUTH KOMaHIY

W32TIME —~UPDATE.

6.2.4 Ilonkmouenue B cpene Windows9x/ME.

Tak kak omnepannoHHble cucteMbl Windows9x/ME He uMeT COOCTBEHHBIX
MPOrpaMMHBIX CPEICTB, paboraromux 1o nporokoiay NTP, To ans cMHXpOHM3aUUU BPEMEHHU
HEO0OXOMMO YCTAaHOBUTH OJIUH U3 MPOTPAMMHBIX ITAKETOB:

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

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

s nactpoiiku mporpamMmbl Net Time Heooxoaumo B okHe "NetTime Options" ykazath
napamepsl:

- ajipec cepepa;

- nporokoin (SNTP);

- noprt (123);

- Update Interval (uHTEpBa)I BpeMEHU MEKy OOpAIlIEHUsIMU K CEPBEPY);

- Retry Interval (uHTepBanm BpeMEHHM MEXIY IOMOJHUTEIHHBIMU TOIBITKAMU
oOparleHu# K cepBepy B cllydae, Korja cepBep HEOCTYIICH);

- Max Free Run (uHTepBasn BpeMeHM pabOThI MPU OTCYTCTBMM CHUHXPOHM3ALUH, IO
UCTEYCHUH KOTOPOTO Yachl KOMITBIOTEPA CUNTA.TCSI HEHAIC)KHBIMHU ),

- Warn if Adj Greater (MakcMMaabHO OMYCTUMAs BEJIMYMHA KOPPEKIIMU BPEMEHHN ).

Hnsa nactpoiiku mporpammbl Tardis2000 criegyeT yCTaHOBUTH aJipec cepBepa W THII
npotokoia B okHe "Server Details" (Bxon mo knonke "Add") u ycTaHOBUTH BpeMEHHOUW WHTEPBAJ
Mexny oOpamenusmMu Kk cepBepy (How often time is set), a Takke yCTaHOBUTH (Pramok
"VcranoButh Bpems" ("Set the time") Ha Bkiagke "YcranoBka Bpemenn" ("Setting the time").


http://www.microsoft.com/
http://prdownloads.sourceforge.net/nettime/NetTime-2b7.exe?download
http://www.kaska.demon.co.uk/download.htm

