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1 HABHAYEHHME

Yacosas cranmus «[1MK-2M-4005» (UC) npeaHazHaueHa jisi:

- q)OpMI/IpOBaHI/IH PA3HOIIOJAPHBIX MMITYJIBCOB HAIPAKCHHA IO YCTHIPEM HC3dBUCUMBIM JIMHHUAM JIA
YIIpaBJICHHUA MEXaHU3MaMU BTOPHYHBIX CTPCIOYHBIX 4YaCOB B COOTBCTCTBHUHU CO IIKAJION MECTHOT'O

BPEMEHUY;

- aBTOMaTHYECKOH KOPPCKIHHU MMOKa3aHui BPEMCHHU BTOPUYHBIX HPI(prBBIX qaCOB THIIA ((HOHC)),

MOAKJ/IIOYCHHBIX K TEM K€ JIMHUAM YIPABJICHUSA, YTO U CTPCIIOYHBIC YACHI,

- aBTOMAaTHYECKON KOPPEKLMHU BHYTPCHHEW LIKaJIbl BPEMEHU W ITOKAa3aHUH BTOPUYHBIX CTPEJIOYHBIX U
U(POBBIX YACOB B COOTBETCTBUU C [ 0Cy1apCTBEHHBIM 3TaJOHOM BPEMEHHU U YaCTOTHI (IIPU YCIOBUU
HOJKJIFOYEHUS CTAaHIIMU K TOPOACKON paAHOTPAHCIALMOHHON CETH IPOBOJHOIO PaHOBEILaHus);

- o0ecrieyeHUs TOYHBIM M €IUHBIM BPEMEHEM YCTPOICTB,

nogaepxxuBaronux NTP nporoko.

2 TEXHUYECKHUE XAPAKTEPUCTUKH

OcHoBHble TexHUYeckue xapaktepuctuku YC npuseaeHsl B Tabmuie 1.

Tabmua 1
HaumenoBanue Jlanubie
[TapameTpbl CUTHATIOB YIIPABICHUS YaCaMU:
Kox «M» B coorBerctBuu ¢ 'OCT 27576-87
KOJIMYECTBO KaHAJIOB 4
BBIXOJIHOM TOK, He Oonee (Ha
KaJKJIbIH KaHa) 1A
aMIUTUTY/1a UMITYJIbCa 12-13 B
JUTUTEIHHOCTh UMITYJIbCa 2¢
MIEPUOJ] CIIEAOBAHUS 60 c
JUIUTEIBHOCTh UMITYJIbCA B PEXKHME
MTOJIrOHA 2c¢c
MEpHOJ] CJIEOBaHUS B  pPEXKHUME
MTOJIrOHA 4c

ABTOMAaTHUYECKHI TIEPEXO/1 HA CE30HHOE
BpeMsi

IIpY HEOOXOAUMOCTH (IIPH YCIIOBUU
NOJIKJIFOYEHUS CTAaHIIMM K CETH PaJMOBEIIAHN)

BaHII/ITa OT KOPOTKOI'O 3aMbIKaHUA Ha JIMHUU
YHpaBJICHUS BTOPUYHBIMU YaCaMU

Ectp

TouHOCTE X0J4a B aBTOHOMHOM PEKHUME

+1 c/cyTku 6e3 BHEITHEW CHHXPOHHU3AINU

Bremnss CUHXPOHHN3alHd KaJIbl BpCMCHU

[To curnanaMm TOYHOTO BPEMEHH, NEPEIaBAEMbIM
10 PaIMOTPAHCISAIIMOHHON CETH TIPOBOTHOTO
panuoBemanus (TIEpBbIN KaHAI,
paguonporpamma «Pamno Poccuny),

TouHOoCTh CUHXPOHU3AaIH HIKAJIBI BpCMCHU

+0.02 ¢

VcnoBus skcIuTyaTanuu

TemnepaTypa OKpy’KaroIero Bo3ayxa
1-35° C npu otHOCUTENbHOH BinaxHocTH 80 %
(mpu 25° C), 6e3 KoH/IeHcaTa

DIIeKTPONUTAHNE 1¢, 180-240 B, 5041 I'ip
[Torpebnsiemast MOIITHOCTH, HE OoJee 15B.A
["abapuTHbIE pa3mMepsl, MM 210*200*111

Bec, He Ooitee 2,0 kr

xomaumx B TCP/IP cetp wu




Texuuueckue xapakrepuctuku NTP cepsepa, Bxozsmero B cocraB YC nmpuBeeHbI B TaOIUIE 2.

TaoOmuma 2

HaumenoBanue

JlaaHbie

Wutepdeiic

Ethernet 10BASE-T

Hcrounuk CUHXPOHH3AIINN

GPS (s cranmuu ¢ GPS npueMHnkom)

Ypogsens (stratum) 1
TouHocTh (Precision) OTHOCUTEIBLHO 0,00003 ¢
HIKQJIbI BPEMEHU YaCOBOM CTaHIIMU
CeteBbie MPOTOKOJIBI NTPv3,
SNTPv3,
ICMP (TosIbKO OTBETHI Ha 3X0-3aITPOCHI),
HTTP

Pexxumbt padbotet NTP cepsepa

Touka-rouka (unicast),
mpokoBeiarenbubiii (broadcast)

[Tepros pacChUIKK MIMPOKOBEIIATEITHBHBIX
COOOIIEHU I

Ot 64 10 1024 ¢

HacTtpoiiku uzroroButens:
IP-anpec

Macka nojicetu
I1ro3

[IInpokoBemarenbHas
TpaHCIALUSA

[Tepuox mmpoKoBeIaTeENIbHON
TPaHCIISIIIUN

[IInpokoBemaTenbHbIi agpec

Wwmst (login) st moctyma K
HACTpOWKaM cepBepa

[Tapons ns goctymna K
HacTpoiikaM cepBepa

192.168.1.234

255.255.255.0

192.168.1.254

BBIKJIIOUCHA

64 c

192.168.1.255

admin

admin




3 HACTPOHUKA YACOBOM CTAHIINH

JUis mpaBUIbHOTO (YHKLUMOHHMPOBAHUS YAacOBOM CTAaHIMM HEOOXOAMMO Iepe] HayaloM

JKCIUTyaTalluy BBECTH B HEE psiJl IapaMETPOB, & UMEHHO:

- TEeKYILYyO BpeMs U AaTy (BKJIOYas J€Hb HEAEIH);

- MECTHBIM 4acOBOM IIOSIC, WM, TOYHEE, MONPABKYy KO BpeMeHU ['pMHBHYCKOro MepuauaHa, Homepa
YaCcOBBIX MOSCOB Ul HEKOTOPBIX KPYNMHBIX ropoJoB Poccuiickoit deneparyy npuBeseHsl B Tabaule
3;

- HayaJIbHOE II0JIOKEHUE CTPEJIOK JUIsl CTPEJIOYHBIX BTOPUYHBIX YacOB B 4acaX M MUHYTax Ha KaXKIOU
JUHUM (BCE CTPEJIOYHBIE Yachl OJHOM JMHUM IE€pell BBOJAOM B SKCILIyaTallMI0 JOJDKHBI HMMETh
OZIMHAKOBOE IMOJIOKEHUE CTPEIIOK, CM. 1. 5.3);

- mactpoiiku NTP cepsepa: IP-anpec, macka nojaceTu u T. 1.

Buumanmue! Hactpoiika napamerpoB NTP cepBepa ocymecTB/isieTcsi TOJIbKO
4yepe3 Web-unTepdeiic, kak onucano B paszaeie 6.

Jna Hactpoiiku napamerpoB UC ciyxar xuako-kpucramnuueckuii nugukarop (OKKHW) u nse
KHOTIKH: KHOMKa «CrnBur Kypcopa» u kHomnka «Kaap/YcranoBkay. Iy n3MeHEHHs TapaMEeTPOB HYXKHO C
IIOMOUIBI0 KHONKHU «CIBHUI Kypcopa» IIOCTaBUTh KypcOp IO HM3MEHSEMBIM IIapaMeTpOM M HaKaTb Ha
kHonKy «Kaznp/Ycranoka». Torna uncioBoil mapamerp yBenuuuTcs Ha 1 (32 HCKIIFOUCHHEM MapaMeTpa
«CEKyHJla BpEMEHU», KOoTopasi cOpachIBaeTcs B HOJb), a CHMBOJIBHBIN MapaMeTp W3MEHUTCS Ha JIPYroi
cumBoi. [Ipu ynepxanun kHonku «Kazap/YcraHoBkay HakaTou, mapaMeTp HENPEPHIBHO HU3MEHSETCH.
ITapametpsl oTobpaxatorcs Ha XKKU no kanpam. s nepexoaa U3 0JHOro Kajapa B APyroi Hago Kypcop
IIOCTaBUTh B HAYAIbHYIO IIO3ULHIO KaJIpa, TO €CTh B KPAWHIOK JIEBYIO IO3ULMIO BEPXHEU CTPOKH, U
HaxaTh Ha KHomky «Kanp/YcranoBka». [lpu Haxatum Ha kHonky «CHBUT Kypcopay Kypcop
IepeMeNnaeTcss MeXay napaMeTpamu B IIpejesiax oJHOro kaapa. Huxe npuBoauTes nepedeHb KaapoB C
yYKa3aHUEM IIapaMeTPOB U MOPSAKA CMEHBI KaJpOB.

1 kaap:
Bpems 17:54:15

Jara 14-06-2023

[MTapametpsr: «17» - yac MecTHOro (TMOSICHOTO) BpeMeHH, «54» - MUHyTa BpeMmeHH, «15» - cekyHna
BpemeHH, «14» — nenb mecsna, «06» — HoMep Mecsia B roy, «2023» - roa. Ilepexox Bo BTOpoii Kap.

2 kaap:
Jenp Henenu I1In

Yacosoii nosic 03

[Tapamerpsr: «[Ta» - Tekymwmit neHs Hemenw, «03» - 4acoBOW MOsC, WIH, TOYHEE, MOMpaBKa KO BPEMEHH
I'punBHYCKOTO Mepuanana, cM. Tabu. 3. [lepexon B TpeTuii Kap.

3 kaap:
Jlunus 1 05:54

Xon Hopma

ITapametpsl: «05» - Tekyliee MOJI0KEHUE YACOBOM CTPENIKM CTPEIOYHBIX YacoB JIMHUHU 1, «54» - TeKkyuiee
MOJIO)KEHWE MHUHYTHOM CTPEJKHM CTPEJIOYHBIX YacoB JHMHUUA 1, «Xoa» — mapaMerp pexuma
¢dbyHkunoHMpOBaHUs YacoBoil muHMK («Xom» unu «Ctomny). [lepexos B ueTBepTHIit Kaap



4 xanp:
Jluaus 2 05:54

Xon Hopma

[Tapametpsl: «05» - Tekyllee MOJ0KEHUE YaCOBOM CTPEJIKU YacOB JIUHUM 2, «54» - TEKylllee MOJI0KEHUE
MUHYTHOM CTPEJKH 4acoB JIMHUM 2, «X0I» — mapamerp pexuma (PyHKIMOHHUPOBAHUS YAaCOBOM JIMHUU
(«Xom» mu «Cromy). [lepexoa B mATHIN Kaap.

S kaap:
JInnug 3 05:54

Xon Hopma

[Tapametpsl: «05» - Tekyllee MOJ0KEHUE YACOBOM CTPEJIKHU YacOB JUHUM 3, «54» - TEKyIllee MOI0KEHHUE
MUHYTHOM CTpPEJKH 4acoB JUHUM 3, «Xoa» — mapamerp pexuma (PyHKIMOHUPOBAHUS YAaCOBOM JIMHUU
(«Xom» mim «Cton). [lepexon B miecToi Kap.

6 kaap:
Jluaus 4 01:14

Cron  Hopwma

[Tapametpsl: «01» - Tekyliee MOJ0KEHUE YaCOBOM CTPENKU 4acoB JUHUM 4, «14» - TeKylliee MOoI0KEHHE
MUHYTHOHM CTpeJIKM yacoB JUHUU 4, «CTom» — mapaMeTp pexuma (yHKIHOHUPOBAHUS 4aCOBOW JIMHUU
(«Xom» mim «Ctom»). [lepexon B 1-ii kazp.

B nepBom kajpe mporpamMmmHupyeTcsl TEKylllee MECTHOE BpeMs U Aara (KpoMe JHSI HEeNIEsH).
Bo BTOpOM ycTaHaBnuBaeTcs 4acoBOW mosic (mompaBka, cM. TaOm. 3) u Tekyumwmid neHbp Hexenu. C
TPEThEro IO IIECTOW Kaap MpH BBOJAE CHUCTEMbl B JKCIUIyaTallMI0 IPOrpaMMHUpPYETCsl HaudalbHOE
MIOJIOKEHHUE CTPENIOK JUIsl CTPEOYHBIX YacoB, MOJKIIOUEHHBIX K KaXI0M JMHUU (IIOJIOKEHHE YacOBOM
cTpenku otoOpaxkaercss W BBoauTcs oT 0 mo 11). B aTux ke Kagpax MOXXHO YCTaHOBUTH PEXHUM
(YHKIIMOHMPOBAHUS YaCOBOM JIMHUM: CTPEJIOYHbIE Yachl JAHHOW JIMHUM UIAYT WIN CTOAT, «XOm» WU
«Ctomny». BBoa HauaabHOTO MOJIOKEHUS CTPENIOK MPOU3BOAUTCS B pexume JuHuM «Ctom» (em. 1. 5.3). U
B 9THX KaJjpax MO>XKHO HaOJII0JIaTh 332 U3MEHEHUEM IIO0JI0KEHHUS! CTPEJIOK Ha CTPEJIOYHBIX dacax JaHHOH
JIMHUM B IIPOLIECCEe XO0/1a 4acoB (B pexkxuMe JUHUM «XO0J»). YcraHoBKa napaMmerpa «CTom» He BbI3BIBAET
OCTaHOBa XOJa LHU(POBBIX YacOB, MOJKIIOUEHHBIX K JIMHUU, HO MpHU ycTaHOBKE «CTOM», CHUTHAJIBI
CUHXPOHHM3AIMU Ha U POBbIE YaChl HE MEPEAAOTCS.

Tabnuma 3

Topon IMonpaBka (yCJ0OBHBIIi 4acOBO¥i NMOsIC)

Kanununrpan

Mockga, H. Hosropogn, C.-ITerepOypr
Camapa, NxeBck

ExatepunOypr, Yensabunck, ¥Yoa
Hosocubupck, Omck, Tomck, KemepoBo
Kpacnosipck, Hopuibsck

Wpkyrck, Ynan-Y o

SAxyrck, Unura

Xabaposck, BnaguBocTox
HOxno-Caxanuuck

Maragag
IlerponaBnosck-Kamuarckuii

el el
RPEBowo~v~ouorwN

=
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4 MOHTAXK YACOBOM CTAHIIUU HA MECTE 3KCILTYATAIIUA

Buumanue! Ilpu BbINOJHEHMH NYHKTOB 3TOr0 pa3jiesa, a TaKKe NpPH JHOOOM
BCKPBITHH KOPIYCA YaCOBOIl CTAHIUM, IIHYP NMUTAHUSA YACOBOH CTAHUMH JO0JIKEH
OBITH OTKJIIOYEH OT ceTn 220 B!

Ilepen nHawamom MoHTaxa dYacoBod craHiuu (UYC) nomKHBI OBITH MPOJIOKEHBI YETHIPE
IBYXIIPOBOAHbIE KaOeibHbIE JIMHUM, K KOTOPbIM JOJDKHBI OBITh MapajuleNbHO IOJKIIOUEHBI BCE
UCTOJIb3yeMble Yachl. Bce 4achkl JOMKHBI OBITH pa3/iesieHbl Ha IPUMEPHO PABHbIE YETHIPE TPYIIIBI, Yachl
KaX/101 IpymIibl NapayiesIbHO MOJAKIOYEHbI K CBOEH 4acoBOM JMHUU. [Ipy 3TOM 1OJIKHBI COOIIOAATHCS
CIICAYIOIINE YCIOBHS: KOJIUYECTBO HU(PPOBBIX YACOB, MOJIKIIOYEHHBIX K OJJHON JIMHWUH, JOJDKHO OBITH HE
Oosiee IUTYK; KOJIMYECTBO CTPEJIOYHBIX YACOB, MOJKIFOUYEHHBIX K OJHOW JIMHUM, ONPENENAeTCS TOKOM
noTpeOJIeHNsT 3THX YacoOB C YYETOM MaKCHMAaJIbHOM HAarpy304HOW CIIOCOOHOCTH CTaHIIMKM Ha KaXIOM
Boixose YC. Bribop THuma kalenss ympasieHuss dacamu (MO IUIOIIAJAM CEYEHHs] IPOBOJIOB)
OCYILIECTBIISIETCSI UCXOMS U3 YAAJECHHOCTH 4YacOB OT YacOBOM CTaHIMM M KOJIMYECTBA MOJKIHOYAEMbIX
4acoB IO CIENYIOIEMY KpUTEPUIO: MajieHue HanpspkeHus Ha kabene ot YC 110 y1100bIX 4acoB HE TOJDKHO
npeBbimath 6 B. Ilpu mnmue oxnoit muauu 6onee 150 M B kadecTBe Kabenst JODKEH MCHOIB30BATHCS
Kabenp THUIA «BUTAs Mapa» UM «CKpydeHHas rnapa». OTBOJbI OT JIMHUU K KOHKPETHBIM 4YacaM JIOJIKHbI
BBITIOJIHATHCS C UCIIOJIb30BAHUEM KIIEMMHBIX KOPOOOK.

4.1. BoiBepHute ueThipe BuUHTa |, pacnonokeHHbIX Ha BepxHed manenu YC (cm. Puc.l).
OCTOpOKHO CHUMHTE BEPXHIOIO TaHENIb U OTCOEIUHUTE Pa3beM 2, COSAMHSIOINIMNA KHONKHU C MeYaTHON
aToi 3.

4.2. 3akperure koprmyc YC Tpems mrypynmamu depe3 MOHTaKHbIE OTBEpCTHs 4 Ha CTEHE B
HEMOCPEJCTBEHHOW ONM30CTH OT KabeneW, MpUXOASIMX OT JUHUKA BTOPHUYHBIX YacoOB M OT Kabems
PaarOTPAHCIALIMOHHOMN CETH.

4.3. Ilpomyctute Kabelum 4YacoBBIX JMHUH M Kabeiab pPaJUOTPaHCIALMOHHOM ceTu uepes
PE3MHOBBIE YIUIOTHUTEIbHBIE 3alIyIIKH, pAacHOJIO)KEHHble Ha BepxHed cTeHke kopryca YC,
MpeBapUTEILHO MPOTKHYB B HUX HEOOJIBIINE OTBEPCTUS KPECTOBOI OTBEPTKOM.

4.4. [Toncoenuuute TUHUKA BTOpUYHBIX yacoB NeNe 1, 2, 3 u 4, a Takke JTUHUIO pATUOTPAHCIISAIINN
B COOTBETCTBUU CO CXEMOH puc.l.

4.5. CoenHUTE PO3ETKY pazbema 2 ¢ COOTBETCTBYIOLIEH BUIJIKOM Ha TMEYAaTHOMW IUIaTe CTAHIIHH,
co0Jr01ast MApKUPOBKY: KpacHasi TOUKa Ha PO3ETKE J0JKHA OBITh ClIEBa 110 PUCYHKY.

4.6. Ipukpenure BepxHIO NaHe b K Kopiycy UC, 3aBepHYB ueThIpe BUHTA 1.

4.7. lonxmounte K pazbemy RJ-45-«LAN» craniuu natd-kopn cetu uatepdeiica Ethernet (JIBC
ceTh). Jpyroit KoHel maT4-Kop/ia MOAKITI0YUTE KO BXOY OJMKANIIEro CETEBOTO0 KOMMYTaTOpa.

[Ipumeuanue: mpyu MCHOIB30BAHUM CETEBOM BMIIKM HM3/ENMS B KaueCTBE OTKJIIOYAIOILIETO YCTpOICTBa,
OTKJIIOYAIOLIEE YCTPONCTBO JOJIKHO OCTABATHCA JIETKOJOCTYITHBIM.

5. 1O0AI'OTOBKA K PABOTE U ITOPAJOK PABOTbHI C BTOPUYHBIMHU YACAMMU

5.1. Bxmrounte yacoByto cranuuio B cetb 220 B. Ha KK oToGpasutcs Bpems u aara.

5.2. ITpu HEOOXOAMMOCTH YCTAaHOBUTE TEKYILlee BpeMs M JIaTy, a TaKKe MECTHBIA 4acOBOW MOsC
(cm. Tabm. 3).

5.3. OcTaHOBUTE CTpPETOYHBIE Yachl BCEX IUHUHM, MocTaBHMB MeTKy «(CTom» BO BCeX KaJpax
«JIunus...». TlocTaBpTe CTPENTKU BCEX CTPEIOYHBIX BTOPUYHBIX YAaCOB KaXKIOW JIMHUU B OJUHAKOBOE
noJjioxkeHue (Jrodoe). BBeaure 3To moa0kKeHne B COOTBETCTBYIOIINX Kapax «JIuHus. .. ».

5.4. 3amycTuTe CTpEIOYHbIE Yachl BCEX JIMHUM, MOCTAaBHB METKY «XOJ» BO BCEX Kalpax
«JIunnd.. . ».



5.5. Ilepeiinure B kanp «Jlunus 1 ...» U OCTAaHOBUTE CTPEJNOYHBIE Yachl, MOCTaBUB «CTOm».
[TocmoTpuTe Ha AucIIIEe, B KAKOM IMOJIOKEHUU JIOJKHBI OCTAHOBUTHLCSI BTOPUYHBIE Yachl IEPBOW JIMHUU.
[IpoBepbTe, BCe JIM Yachl ATOM JIMHUKM UMEIOT Takoe ke MokazaHue. Ecnu kakue-To 4achl OTCTAlOT Ha |
MHUHYTY, TO 3TO O3HAYaeT, YTO OHU OBLIM MOAKIIOUEHBI B IpYyroi moijsipHocTu. [loMeHsiiTe moisipHOCTD
UX TOJKJIIOYEHHUS U BPYUYHYIO MOABEAUTE CTPEIKU 3TUX YaCOB HA OJHY MHHYTY BIIEpE/. 3alyCTUTE BCE
Yachl JINHUU, TTOCTaBUB «XOJI».

5.8. TlpoxmenaiiTe aHANOTUYHYIO TPOIEAYPY JUIS OCTAIBHBIX JIMHUW, 4YTOOBl YCTaHOBUTH
OJIMHAKOBYIO MOJISIPHOCTH MOJKIIOYSHHS BCEX CTPEIOYHBIX YACOB K JIMHHUSM.

5.9. Ilepeitnure B kaap «Bpemsi».

Ipumeyanue 1: MOIAPHOCT MOAKIIOUEHUS K JIMHUU ITU(PPOBBIX YaCOB MPOU3BOJILHA.

IIpumeuanue 2: ecnu  ycraHoBka MeTKH «CTOm» OCYIIECTBISIETCS BO BpeMsl JeHCTBHUS
UMITyJIbCa HAa JIMHUU, TO UMIYJbC MPOJIOJDKAETCS, KaK BCEraa, B TE€UEHHUE 2-X CEKYH]I C MOMEHTa
Hayajga M II0JIOKEHUE CTPEJIOK Ha JUCIUIEE YBEIUYMBACTCA HA €IMHUIYY B MOMEHT OKOHYaHHUs
uMmIyasca. [103ToMy, HCTHHHOE TOJIOKEHHUE CTPEJIOK CTPEIOYHBIX YacOB TapaHTHPOBAHHO Oyjer
0TOOpaxaThCsl Ha JUCILIEE TOJIBKO UYepe3 2 CeKyH bl M0Cie YCTAaHOBKH METKH «CTom.

Ilocnme BBOZAa B YacOBYIO CTAaHUMIO IIOJIOKEHUS CTPEIOK BTOPUYHBIX YacOB U YCTaHOBKHU
rapaMerpa «Xo/» Ha KaXJ0H JMHHM, 4acoBas CTAHLMS HAYHET YCKOPEHHBIH MOJTOH CTPEJIOK 4YacoB K
TEKyIleMy BpeMeHH, oToOpaxaeMoMy B Kajpe «Bpems». Ilociie 3aBeplieHns MOArOHa yachl MOMIYT 1O
BpeMeHH | 1mar B MUHYTY.

Korna crtpenouynsle 4achl Ha JIMHMM MUIYT, OHU BCErJa JEJAal0T OAMH IIar pa3 B MUHYTY, €CIU
[I0JIO)KEHUE UX CTPENOK (0ToOpaXkaeMoe B Kajpe «JIMHus...») COBIaAAaeT cO BpEMEHEM, OTOOPaKacMOM B
kanpe «Bpems...». Hacsl xoaaT yckopeHHO (1 mar xaxjsle 4 CEKyH[bl), €CJIU IOJIOKEHUE CTPENIOK He
COBIIQJIa€T CO BpeMEHEM (peXuM noarona). Takum oOpa3oM yacoBasi CTaHLIMS aBTOMATHUYECKU CTPEMUTCSA
YCTPaHUTh HECOOTBETCTBUE MEXy IIOKa3aHUEM CTPEJIOYHBIX YaCOB U TEKYILIUM BPEMEHEM.

Crpenounble yachl JUHUM | U JUHUU 3 XOIAT OAHOBPEMEHHO, TO €CTh MMITYJIbCHI YIPaBICHUS
IIOCTYAKOT OT YaCOBOW CTaHIMHU B OTU JIMHUU B OJHO U TO K€ BPEMsI B TEUCHHE HYJIEBOM M INEPBOU
CEKYH/IbI KaXKJI0OM MUHYTHI (€CJIM HET MOATOHA). AHAJIOTUYHO, CTPEJIOYHBIC Yachl 2-i1 U 4-i IMHUM TaKKe
XOZAT OJHOBPEMEHHO, HO CO CIBUIOM II0 BPEMEHHM Ha JBE CEKYHJIbl OTHOCHTEIbHO 4YacoB l-il m 3-i
JIMHUH, TO €CTh B TEUEHUE BTOPOM U TPEThel CEKYH[bl KaXJ10M MUHYTHI (€C/IM HET MOAroHa). B pexume
IIOJITOHA CTPEJIOYHBIE Yachl 3THUX JBYX Iap JIMHUM TaKKe XOIAT IMOCJIEN0BATENbHO, CO CIBHUIOM IIO
BPEMEHU OTHOCHTEIBHO APYT Jpyra: B TEUCHHE 2-X CEKyHJ JEHCTBYIOT MMIYJIbCHl JHHUK 1| U 3, B
TEYEHHE JIBYX JIPYIHX CEKYHJ — UMITYJIbChI IMHUHM 2 1 4 (1ToKa Ha JuHUAX 1-3 nmaysa).

Xon uudpoBbIX UYacoB 0O0OECHEUMBAETCS BHYTPEHHUM  KBapLEBBIM TE€HEpPaTOpoOM U
MHUKpPOIIPOIIECCOPOM 3THX dYacoB. YacoBas CTaHIUS NEPUOJUYECKH KOPPEKTHPYET BpeMs HU(PPOBBIX
4acoB B COOTBETCTBHUHM C COOCTBEHHOH IIKajgoi BpeMeHHM (B CBOIO OYepelb CHUHXPOHHU3MPOBAHHOU C
STAJIOHHBIMU CUTHAJAaMH BpPEMEHH, NE€PENaBAacMbIMU YEpe3 PpaAUOTPAHCISALUOHHYIO CETh IIO
pamuonporpamme «Paaro Poccuny). [lepen HadanmoM KaxIoro HOBOTO Yaca 4yacoBasi CTAHIUS TepeaacT B
ofHy u3 map JduHui (B 1 — 3-10 wim Bo 2 — 4-10) CHTHaJbl KOPPEKIMH BPEMEHH ISl IIM(POBBIX YacoB,
MOJIKJIFOUEHHBIX K 3TUM JIMHUAM. B Havane cieayroiero yaca 3T CUTHAJIBI MEpealoTcs B APYTyIo napy
JMHUHN, 3aTEM OISTH B MEPBYIO Mapy U Tak jganee. [loaTomy, ecnu BpeMst BceX HU(POBBIX YaCOB HEBEPHO,
TO aBTOMAaTHYECKasi KOPPEKIIHs TIOKa3aHUH BCeX IMU(PPOBBIX YacOB MPOU30MIET MAKCUMYM depe3 2 yaca.
Jnst hopMHUpOBaHUS UMITYJIHCOB KOPPEKIIMU LU(POBBIX 4acoB TpeOyeTcs, 4yToObl B Kajpax «JIMHMUSD» ObLI
YCTaHOBJIEH MapaMeTp «Xo», 1a)ke €CIH K 3TUM JIMHUSAM HE MOJKIIYEHbI CTpeouHble Yachl. CUTrHabI
KOPPEKIMHM BPEMEHH IIU(PPOBHIX YAaCOB HE BIUAIOT HAa pabOTy CTPEIOYHBIX YACOB, MOJKIIOYEHHBIX K TOH
e JIMHUU.

CuHXpoHM3alUsl CTAaHIMM K TOYHOMY BpPEMEHHM OCYIIECTBISAETCS MO paauonporpamme «Paano
Poccun» (nepBast mporpaMMa TpaHCISIIMOHHOTO ITPOBOIHOIO BEILlaHUs), 10 KOTOPOW HE MEHee TpexX pas
B CYTKHU NEPEAAIOTCS] CUTHAJIBI TOYHOTO BpeMEHHU «6 To4yek» («CHTHAI MPOBEPKH BPEMEHHU MOBBIIICHHON
unpopmaruaoctn» CIIBIIM). Tlpu stom s mepBOHAYAIbHON CHHXPOHH3AIMH CTAHIMS JOKHA
IIPUHATH 3TOT CUTHAJI JBa pa3a B TEUEHHUE OJIHUX CYTOK.



B ciiydae KOpOTKOro 3aMbIKaHUs HA JIMHUM BKJIIOYAETCs 3alUTa, U UMILYJIbCHl B OTY JIMHUIO HE
nonatorcs. [Ipu aToMm B kagpe «JIunus ...» BMecro cinoBa «Hopmay nosiisiercst cooduienne «Kop. 3am.».
ITocne yctpaHeHUs 3aMbIKaHMsI aBTOMAaTHYECKM HAYMHAIOT UIATH MMITYJIbCHI IIOJIOHA CTPEIOYHBIX YaCcOB
9TOW JIMHMM, M 4YacoBas CTaHIM COINIaCyeT IOKa3aHHWE CTPEJIOK co BpemeHeM. Ha Bpems pemoHTa
aBapuTHOMN JINHUHM HEOOXOAUMO MEPEBOAUTH COOTBETCTBYIOUIYIO JIMHUIO B pekUM «CTOI.

IIpu Beiximouenun YC H3 ceTH cTaHUUSA NPOAODKAET XPAHUTh LKAy BPEMEHU U IIOJOXKCHHE
CTPEJIOK YacCOB U, I10CJIE BKJIIOYECHUS ITUTAaHUsA, IOATOHSAET CTPEIKH YacOB.

6. HACTPOMKA, KOHTPO.JIb COCTOSIHUSI U PABOTA C NTP CEPBEPOM
6.1 Hacrpoiika u koHTpoJib cocTosinusi NTP cepBepa

Hacrpoiika u xoHTposb coctosinuss NTP cepBepa ocyrectisiercss 4yepe3 Web-unTepdeiic.
YroObl HCIIONB30BATH €T0, 3aIYCTHTE IPOTpaMMy-0pay3ep Ha OJJHOM M3 KOMITBIOTEPOB B CETH, K KOTOPOH
MOJIKJIFOYEH cepBep. B ampecHoit cTpoke BBeaMTE:

http://<anapec cepBepa> (Hampumep: http://192.168.1.234).
OkHO Opay3epa 0TOOpa3uT rIIaBHyIO CTpaHuily web-unTepdelica Kak mokasaHo Ha pucyHke 2. B BepxHeit
HpaBOfI YaCTHu CTpaHUIbI PACIIOJIOKCHO MCHIO HaBUTAllMHU, KOTOPOC COACPKUT TPU IIYHKTA-CCBUIKM Ha
ocHOBHBIE cTpaHullbl: «I[ maBHas», «CereBbie HacTpoiikn» U «Hactpoiiku NTP».

Dﬁg NTP cepBep

FnasHas CeTeBblie HACTPOWUKH Hacrpoitiku NTP

Ao6po noxanoBartb!

Bbl HAXOAWTECH Ha CTPaHWUE BCTpoeHHoro NTP cepeepa 4acoBoi cTaHuuu PIC,

—CoCTosHWE Cepeepa
craryc: oK
IP agpec: [192.168.1.234
Macka noagceTu: |255.255.255.U
Wnio3: [192.168.1.254
MAC agpec: [00:04:43:22:30:80
Broadcast paccbinka: |OTKntouena
Aapec paccbuiku: [
Mepuoa (CekyHADbI): [
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Puc.2 — I'naHast ctpanuiia web-unrepdeca

Crpanuna «l'maBHas», 0TOOpa)Karoascs M0 YMOTYAHUIO, COAEPKUT MH(OPMALIMIO O TEKYIIEM
cocrossHuu NTP cepsepa.

Ecmm B mone «Cratyc» otoOpaxkaercs Hamnuch «HET TTPMBSA3KU!», sTto o3Hawaer, 4TO
CHUHXpOHM3aIus MiKaibl BpemeHu cepBepa (NTP-momysst craHIMM) OTHOCHTEIBLHO OCHOBHOM IIKAJIbI


http://192.168.1.234/

BPEMCHHM CTaHIIMH elie He Oblta BoimoaHeHa. CHHXPOHHU3AIUS OCYIICCTBIISIETCS B TEUCHHUE 7 MUHYT ITOCIIC
BKJIFOYEHHSI DJICKTPOITUTAHUS CTAHIINH.

Jlnst monydeHusi IOCTyla K CETEBBIM HACTPOMKaM cepBepa HaXMHUTE Ha CChUIKY «CereBble
HACTPOMKU» W BBEIWTE B MOSBMBIIEMCS JHAIOTOBOM OKHE MM ITOJB30BATEINS M MAPOJIb LI JTOCTYIA K
HacTpoikaM. ECITM UMl TI0JIb30BaTE sl M IApOJIb BEPHBI, OTKPOETCS CTPAaHHIIA C CETEBBIMH HACTPOMKAMMU
cepsepa (puc.3).

E :
fmasHan CeTesble HACTPOHKK Hactpoiiku NTP

CeTeBble HaCTPOIiKH

Ha 3Toi CTPaHWUE MOXHO 33A3Tb CeTeBble HAaCTPOMKK NTP cepeepa. Kpome
TOro, NpY HeoBXOAWMOCTH, MOXHO M3MEHWTL N3poONb ANA AOCTYNAE K
HacTpoWKaM cepeepa.

BHUMAHWE! HeeepHble YCTAHOBKKW MOTYT NPUMEBECTW K NoTepe ceszu c NTP
cepeepoM. Jnd BOCCTEHOBNEHWS HAaCTPOEK B 3HAYSHUA "Mo-yMonuaHuo"
BOCMONb3YMTECh PEKOMEHAAUMSMKU PYKOBOACTEE N0 3KCMAYATALWM.

33A3NTe HOBbIE HACTPOMKK:

IP aapec: [192.168.1.234
Macka noaceTu: ]255.255255,0
LWnto3: [192.188.1.254

HoBbili naponb: I

MoaTBEpAUTE NAponb: |

CoxpaHuTb
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Puc.3 — Ctpanuna c cereBeimMu HacTpoiikamu NTP cepBepa

3ayaiiTe HOBbIE CETEBbIE HACTPOUKHU:
- IP anpec;

- lmro3;

- Macka nojucery,

- Hoge1i1 maposs.

Jns u3MeHeHMs MapoJisi BBEOUTE HOBBIM JBaXKApl — B nosie «HoBBIM Maposnb» U B 1OJE
«IToaTBepauTe MapoIb»

BHUMAHHME! Ecaun Bbl HE XOTUTE HM3MEHATH IapoJib, OCTaBbTE COOTBETCTBYIOIIME IOJIS
ITyCTBIMH.

Jl1s BCTyIuIeHUsl B CUILY HOBBIX HAaCTPOEK HaXMHUTE KHOIIKY «COXPaHUTHY.



Jna nmomydeHus noctyna K HacTpoilkam mnapamerpoB NTP cepBepa HakMUTE Ha CCBUIKY
«Hactpoiiku NTP» u BBeauTe B IOSBHMBIIEMCS JAMAIOrOBOM OKHE HMMs I0JIb30BaTeNsd U Mapoib JAJs
J0CTymna K HacTpoiikam. Eciin nMs nosb3oBartesns U napojib BEPHbBIE, OTKPOETCS CTPAHMIIA C HACTPOUKaMHU
NTP cepsepa (puc.4).

“’1748 NTP cepBep

fmasnan CeTesbie HAaCTPOMKK Hactpoiikn NTP

Hactpoiikn NTP

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

33A3NTe HOBbIE NapameTpbl

Broadcast paccbinka: Iv:
Aapec paccbuiku: |192.1 68.1.255
Mepuoa (CekyHAbl): |54

CoxpaHuTe
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Puc.4 — Ctpanuna ¢ NTP nactpoiikamu cepBepa

3amaiiTe HOBbIE HACTPOUKHU:

- Broadcast pacchuika — BKITFOYMTH\BBIKIFOUNTH;

- IP anpec paccbuiky;

- [Tepuon pacchlIku — 3HaUEHUE B CEKyHIaX, oT 64 mo 1024.

HIupokosemarensHbiit I[P anpec oObluHO mpencTaBiseT coOOM aapec, B KOTOPOM YHCIIO,
COOTBETCTBYIOIIIEE HOMEPY y3Jia B CeTH MakcumainbHo. Hampumep, mns cetm 192.168.1.0 ¢ mackoi
255.255.255.0, a0 Oynet agpec 192.168.1.255.

Jl1st BCTyIuIeHUs: B CUILY HOBBIX HaCTPOEK HaXXMUTE KHONKY «COXpaHUThHY.

Hactpoiiku cepBepa XpaHsATCA B SHEPTOHE3aBUCUMOW MTaMSITH U COXPAHSIOTCS MPU OTKIIOYECHUU
MUTAHUS.

YtoObl BEpHYTh HACTPOWKH CEepBEpa K 3HAYCHHUSM IO YMOJUYAHUIO (HACTPONWKH HM3TOTOBHTEINS),
clielyeT BBIMOTHUTH Mporenypy copoca. Jlis 3TOro He0oOXOAUMO BCTaBUTHh PA3OTHYTYIO CKPETKY JUIS
Oymar B otrBepctue psiaoM ¢ pazbemMoMm «LANy, HaxaTb, HE NPUKIAIbIBAS HW3IUIIHUX YCWIHH, U
yIep:KUBaTh HEe MeHee 3 ceKyHI. HacTpoilku 3roToBUTENS MIPUBEACHBI B TA0IHIIE 2.

6.2 Pa6ora c NTP cepBepom

6.2.1 OOmme cBeneHMs.

Jns Toro 4yTOOBI BOCIOJIB30BAaThCS CEPBHCOM MOIKIIOUeHHsT K cepBepy NTP, HeoOxomumo
CIIe/IYIOIIEE arapaTHOe U IMPOrpaMMHOE OOecTIeYeHNE:

- IBM-coBmecTumbIii KOMIbIOTED C MporieccopoM He Huxke Pentium 166 u O3Y He meHee
16 MO6;

- noxkirouenue Kk TCP/IP ceru;

- oneparonHas cucrema Windows9x/ME/NT/2000/2003/XP/7/8/10 u crapme au60 UNIX-

noxo0OHas cucrema.



6.2.2 Tlogkmouenue B cpene UNIX-mogo0HOM CUCTEMBL.

Jis OJTHOKpATHOTO MOJTydeHHs] WH(POpPMAIIMA O BPEMEHHU I10 3alpoCy U KOPPEKIMH IIKAJIbI
BpPEMEHHU KOMIIbIOTEpa HUCMONb3yeTcs nporpamma ntpdate u3 makera NTP (http://www.ntp.org) mmns
3aIrycka KOTOPOH HEOOXOJMMO BBIMTOJIHUTH CIICAYIONIYI0 KOMaHIY:

ntpdate <aodpec cepsepa>

JJIs mepruoIM4ecKoro MmoydeHus: HPOPMAIMU O BPEMEHU U KOPPEKIIMUA CHUCTEMHOW HIKAJIbI
BPEMEHH KOMIIBIOTEpPA PEKOMEHYeTCsl MCIIOJIb30BaTh MporpaMMbl ntpd miam xntpd, Takke BXOASIIKE B
coctaB nakera NTP. B kondurypanmonnsiii ¢gaiin /etc/ntp.conf qomxHa ObITh 700aBIICHA 3aTUCH:

server <aodpec cepgepa>

6.2.3 Ioaxmouenue B cpene WindowsNT/2000/XP/2003/7/8/10 u crape.
Oneparmonnsie  cuctemMbl  Windows2000/XP/2003  uMerOT BCTPOEHHYIO  BO3MOKHOCTH
CUHXpOHM3auu BpemeHu mo mnporokoiry NTP — cmyx0y Windows Time Service. Jlns HacTpoiiku

noakodeHust K NTP cepBepy HEOOXOIUMO BBITIOJIHUTH KOMAH/TY:
NET TIME /SETSNTP:<aopec cepsepa>,0x8

[TpumepHsIii Bua nH(pOpMAMK IPEACTABICHHON HA SKpaHe KOMIIBIOTEpa MOKa3aH Ha PUCYHKE 5.

Microsoft Windows XP [Bepcus 5.1.26001
<C> Kopnopauua Masvikpocoor,. 1985-2001.

IC:\>net time /setsntp:192.168.1.234.0x8
[KoMaHpa BHNOAHEHA YCNEeWwHo .

IC:\>net stop wi2time
iCayxea "Cayxsa sperend Windows" ocTaHasAMBaeTcA.
Cayxea "Cagsxea spemenu Windows" ycnewHo ocTaHoBAEHA.

IC:\>net start w3i2time
ICayxea "Cayxsa spemend Windows" 3anyckaeTtcAa.
iCayxea "Cayxsa sperend Windows" ycnewHo sanyueHa.

NP

Pucynoxk 5.

JInst BCTyIJIGHHWsS B CHIIy M3MEHEHHi, HEOOXOAMMO mepesamycTuth ciayx0y Windows Time
Service. Eciu nosib3oBarens 00siajaeT mpaBaMu aMUHUCTPATOpa HEOOXOAMMO BBIOJIHUTD CIEIYIOIINE
KOMaH/Ibl:

NET STOP W32TIME

NET START W32TIME

B IMPOTUBHOM CJIy4ac HeO6XOI[I/IMO Mepe3annyCTuTb KOMIIBIOTEP.

CymiecTByeT BO3MOKHOCTh TOTO, YTO CIyk0a He HacTpoeHa Ha aBTOMAaTUYECKHH 3alycK Ipu
CTapTe KOMIbIOTEPA, HAIIPUMEp, €CJIM KOMIIBIOTEp HE MOJKIIOUYEH K AOMeHY. [ mpoBepku HE0OX0aMMO
BBITOJIHUTH CIIEYIOIIUE IeHCTBHS:

- B nanke «[lanens ynpasnenus» (Control panel) oTKpbITh manky «AIMUHUCTPUPOBAHUE»
(Administrative tools);

- 3amycTuTh npuioxkenue «Ciayx0b» (Services);

- OTKpBITH CBOMCTBa ciryxObl «Ciyx0a Bpemenn Windows» (Windows time service);

- eclii He0OX0/AUMO, YCTaHOBUTH B nose «Tum 3amycka» (Startup type) 3HaueHue «ABTO»
(Automatic).

CymiecTByeT BO3MOXXHOCTb TOTO, 4YTO M3MEHEHUS B KOHQHUIypalud HE MpPUBEAYT K
HEMEJICHHOMY M3MEHEHHUIO CUCTEMHOTO BPEMEHH KOMIbIOTEpa. Tak, B Cilydae €ClIi CUCTEMHOE 4achl
KoMmIbioTepa onepesxaioT Bpemsit NTP cepepa menee yem Ha 3 MuHyThl, Windows 1epeBOAUT CHCTEMHBIE
4ackl B peXUM 3aMeieHus xona. [locie noctmxenus cosmnanenus co BpemeHeM NTP cepsepa, Windows
BO3BpAIIIAET Yachl B HOPMAJIbHBII PEXUM.


http://www.ntp.org/

Cnyx6a Windows Time Service He BXOIUT B CTaHIAPTHYIO MOCTABKY OINEPAIMOHHON CHCTEMBI
WindowsNT, Ho moctymHa st 3arpy3ku ¢ caiita Microsoft (http://www.microsoft.com). B WindowsNT
HAaCTPOMKHU CIyKObl u3MeHstoTcsl myteMm penaktupoBanus daitma W32TIME.INI. Tlocne wn3menenus
HACTPOEK HEOOXOUMO BBITIOJHUTH KOMAH]TY

W32TIME —UPDATE.

6.2.4 Tlogkmouenue B cpene Windows9x/ME.

Tak kak omneparuonHble cucteMbl Windows9x/ME He HMMEIT COOCTBEHHBIX IPOrPaMMHBIX
CpencTB, padoratomux mo mporokoiry NTP, To ans cuHXpOoHH3AIMK BPEMEHH HEOOXOJIMMO YCTAaHOBHTH
OJIMH U3 IPOrPaMMHBIX TAKETOB:

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

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

Jns nHactpoiiku mnporpammbl Net Time neoOxomumo B okHe "NetTime Options" ykazaTh
napamepsl:

- azipec cepaepa,

- npotokoil (SNTP);

- mopt (123);

- Update Interval (nHTEpBa)I BpeMEHH MEX Iy OOpAIICHUSIMH K CEPBEPY);

- Retry Interval (uaTepBan BpeMeHH MEXIY JOMOJHUTEIbHBIMU MOMBITKAMU OOpalieHuil K
cepBepy B ciydae, KOTaa CepBep HEAOCTYIICH);

- Max Free Run (uHTEepBaJ BpeMeHU paOOThl MPH OTCYTCTBUU CHHXPOHHU3AIUH, IO
MCTEYCHUH KOTOPOTO YaChl KOMITBIOTEPA CUNTA.TCS HEHAIC)KHBIMU );

- Warn if Adj Greater (MakcuMasbpHO AOMyCTHMAst BEIMYUHA KOPPEKIIUH BPEMEHH).

Jns nactporiku nporpammbl Tardis2000 crneayeT ycTaHOBUTH aipec cepBepa U THI MPOTOKOIA B
okHe "Server Details" (Bxonq mo kHomke "Add") u ycTaHOBUTH BpPEMEHHONW HMHTEpPBAl MEXAY
obpamenusimu k cepepy (How often time is set), a Takke ycTaHOBUTH (hIaXok "YCTaHOBUTH Bpems"
("Set the time") Ha Bxknaake "Ycranoka Bpemenu" ("Setting the time").
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