AO «(HAYYHO-UCCJIEJOBATEJIbCKAN NHCTUTYT
YACOBOM MPOMBIIIJIEHHOCTH»

OT)IeJ'I oﬁmerp AKTAHCKUX IIPOCKTOB

YACOBAS CTAHIUS «ITUK-2M»
Bapuanr 4223

PykoBoaCTBO 10 YKCILTyaTALMU

HPT'A. 403527.045 PO

2022 r



1 HABHAYEHHUE

UYacosas cranmus «[IMK-2M-4223» (UC) npeqnazHadeHa Jisi:

(dhopMUpOBaHUS PA3HONOJSPHBIX UMITYJIbCOB HAIIPSKEHUS MO YETHIPEM HE3aBUCHUMbIM JIMHUSM
JUIL YIPABJICHUS MEXaHW3MaMH BTOPUYHBIX CTPEIOYHBIX YacOB, IMOJKIIOYEHHBIX K 3TUM
JUHUSAM, B COOTBETCTBUHU CO LIKAJIONW MECTHOI'O BPEMEHH;

aBTOMATHYECKOW KOPPEKIMH MMOKA3aHUI BTOPUYHBIX HU(PPOBBIX YACOB, MOIKIIOYEHHBIX K TEM
K€ JIMHUAM YOPAaBJIEHUS, YTO U CTPEJIOYHBIE Yachl, B COOTBETCTBHM CO LIKaJIOH MECTHOTO
BpEMEHU;

ABTOMATUYECKOM KOPPEKIMU BHYTPEHHEW MIKajdbl BPEMEHH YacCOBOW CTAHIMM M MOKa3aHHM
BTOPUYHBIX CTPEJIOYHBIX W LU(POBBIX YaCOB COOTBETCTBUUM C  YHUBEPCATHHBIM
koopauuupoBaHHbIM BpemerneM UTC(SU) ¢ yueToM MeCTHOTO 4acoBOIO I0sICa;

yIpaBJICHUS] BKIIOYCHUEM/BBIKIIOYCHUEM BHEIIHUX YCTPOWCTB B MPOTrpaMMHUpPyEMbIe
MOMEHTHI BPEMEHH 10 JIBYM HE3aBUCUMBIM KaHaJaMm,

nepeaayn XpoHoMeTpudeckoi nHpopmanuu dyepe3 uHrepdeiic RS232 Ha cepBep JTOKaIbHOM
BbruncauTensHoM cetu (JIBC) ninu B TOKanbHBIN KOMITBIOTEP.



2 TEXHUYECKHUE XAPAKTEPUCTHUKHU

OcHoBHble TexHHueckue xapakrepuctuku YC npusenens! B Tadnuue 1.

Tabmuma 1
HaumenoBanue Janubie
[TapameTpsl CUTHAJIOB YIIpaBJICHUS YacaMu:
KOJIMYECTBO KaHAJIOB 4
BBIXOJIHOH TOK, He Oonee (Ha
KaK/]IbII KaHam) 1A
aMILTUTY/1a UMITYJIbCa 12-13B

AJUTCIIbHOCTb UMITYJIbCAa

nepuona CiacaoBaHus

AJATCIIBHOCTh HMMITYJIbCa B PCIKUME

2 ¢ quia crpenounblx (I'OCT 27576)
u 0,1-2,6 ¢ 1 uudpoBHIX YacoB
60 ¢ 11 cTpesiouHbIX YyacoB U 60 MUHYT
HEepuoJl TPYNIOBOM MOCBUIKM JJIst
1M (POBBIX YACOB

IMOAIroHa CTPCIIOYHBIX 4aCOB 2¢
nepuoa CiacaoBaHud B  PCIKHUME
IOJAIroHa CTPCIIOYHBIX 4aCOB 4c
3a1111/1Ta OT KOPOTKOI'O 3aMbIKaHUS Ha JINHUA Ectp

YHpaBJICHUS BTOPUYIHBIMU YaCaMU

Buemnss CUHXPOHH3AaIM HIKAJIbl BDCMCHHU

ITo curnamam KHC I'JTOHACC/GPS

TounocTh CUHXPOHU3AaIUX HIKAJIBI BPECMCHHU

MOJyJIsl yIpaBJ€HUs: BTOPUUYHBIMU YacaMy U +0.1 ¢
BHEIIHUMH YCTPONCTBAMM

TOYHOCTH CHHXPOHHU3AIUN MOTYJIS +0.001 ¢
uHTepdeiica RS232

ABTOMaTHYECKHI MTEPEXOJT HA CE30HHOE OnuuoHanpHO
BpeMsl

KonuuecTBo KaHAIOB yIIpaBJICHHUS 2
BHEITHUMH YCTPOICTBaMU

MakcuManbHBbIi TOK YIIPaBI€HUS BHEIIHUMHA 3A

ycTpoiicTBamMH (10 KKJIOMY KaHaY)

HomMuHaneHOE HanpsKeHUe yIpaBiIeHUs
BHEIIHUMH YCTPONUCTBAMU

220 B, nepemenHoe, yactoTo 50 '

JIMCKpeTHOCTh TpOrpaMMHUpPOBaHUS
MOMEHTOB BPEMEHU YIPABJICHUS BHEILIHUMU
YCTpOICTBaAMU

1 munyTa

MakcuManabHOE KOJIMYECTBO
MIPOTrPaMMHUPYEMBIX BKIIFOUCHHI BHEITHUX
YCTPOMCTB (M0 KKIOMY KaHaTy)

B Henemo — 140,
Bcytku — 20

Ycnopus OKCILTyaTauun

Temrieparypa OKpy>Karoliero Bo3ayxa
1-35 °C, orHOocuTensHas Braxxuocts 80 %
npu Temreparype 25 °C, 6e3 KoHJieHcaTa

OJIEKTPONIUTAaHUE 1¢, 180-240 B, 50 I't -5%+3%
[ToTpebasieMast MOIITHOCTH, HE OoJiee 15B.A
["aGaputHbie pazMepsl, MM 210x200x111

Bec, He Ooitee 2,5 kr




[TPUMEYAHMUE: TexHuueckue XapaKTEPUCTUKHU U MOPSAIOK HACTPOMKH MOAYJSI CHHXPOHH3ALMHU
cepsepa JIBC mpusenensr B pykoBojctBe «HUMYactipomTimeSync CepBep», KOTOPOE MOKET
OBITh cKauaHo ¢ anpeca http://www.niichasprom. ru/timesync. zip smecre
C MporpaMMHBIM 00€ecCIieYeHHEM CepBepa.

3. IPUHIIAIIGI X ITIOPSAJOK ITIPOT PAMMMPOBAHUSA YACOBOM
CTAHIOHUH

Jnist mpaBUIIBHOTO (PYHKIIMOHUPOBAHUS YaCOBOM CTaHIIMU HEOOXOIMMO Tepe]l HauyaloM

JKCILTyaTalluy BBECTH B HEE Psfl IApaMETPOB, & UMEHHO:

- TEeKYUIM JIeHb HeeIu (BpeMs U JlaTa KpOMeE JHsI HEJIEJIU YCTaHABIUBAIOTCA aBTOMaTHUECKH);

- Ha4daJIbHOE MOJI0KEHUE CTPEJIOK BTOPUYHBIX CTPEJIOYHBIX YAaCOB B YacaX U MUHYTaxX Ha KAKIOU
u3 4-x nMuHUM (BCe CTPEIOYHbIE Yachl OJHOW JIMHUU NEPEe] BBOJOM B JKCILIyaTalUIO JOJIKHbI
UMETh OJJMHAKOBOE MOJIOXKEHUE CTPEIIOK, CM. paszen S5);

- IpOrpaMMy BKJIIOYEHHMH BHEIIHUX YCTPOMCTB I KaKAOTO JHsS HENENW U U1 KaXKI0TO
KaHaJa,

- MECTHBIM 4YacOBOM MOSC, WM, TOYHEE, MONPABKYy KO BpeMEHU [ PUHBHUCKOTO MEPHUIAMAHA;
HOMEpa IOINPaBOK Ul HEKOTOPBIX KPyNHbIX roponoB Poccuiickoit denepannu npuBeneHs! B
tabnuue 3;

- JUIMTEIBHOCTb WMIIYJIbCA YIPABJICHUS BHEIIHUMHU YCTPOMCTBAaMH, T. €. JJIUTEIBHOCTb
3aMbIKaHUsS KOHTAKTOB IpOorpaMMHBIX perne Ha 220 B

Jlna vactpoiiku mapametpoB UC ciyxar xunko-kpuctamuinueckuid naaukarop (QKKN) u
nBe KHONKW: KHomka «CaBur kypcopa» u kHomka «Kanp/YcranoBka». i W3MEHEHUs

[apaMeTpoB HaJg0 C MOMOIIBIO KHONKM «COBur Kypcopa» IOCTaBUTb Kypcop IOJ

COOTBETCTBYIOIIMM TIapaMeTpoM U HaxkaTh Ha KHONKY «Kaap/YcranoBka». Torma uymcioBoi

napameTrp yBeaMuuTcs Ha 1 (3a HMCKIIOYEHMEM IapaMeTpa «CEeKyHJa BpEMEHM», KOoTopas

cOpaceIBaeTcs B HOJIb), @ CHMBOJIBHBIN MTapaMeTp U3MEHUTCS Ha Jpyroi cuMBoi. Ilpu yaep:xanuu
kHonku «Kaap/YcraHoBka» Haxaroil, mapaMeTp HeNpepblBHO u3MeHseTcs. [lapamerpbl
oroOpaxatorcss Ha JXKKUW mo kagpam. [[ns mepexoma u3 OJHOTO Kaapa B JAPYrod HYXKHO, Kak

[IPaBUJIO, €CIIU IPYro€ HE YKa3aHO CIELHUAIBHO, KypCOp IIOCTaBUTh B HAYaIbHYIO MTO3ULIMIO KaJIpa,

TO €CTh B KpallHIOIO JIEBYIO MO3UIIMIO BEPXHEW CTPOKHU, U HakaTh Ha KHOMNKY «Kanap/YcraHoBkay.

ITpu Haxkatnn Ha KHONKY «CIBHI Kypcopa» Kypcop IEpEMEIAeTcsi MEXAY IapaMeTpaMu B

nmpeaenax OJHOro kaapa. Huke nmpuBOAMTCS INepedeHb KaJIpoB C YKa3aHUEM IapamMeTpoB M

MOPsIIKa CMEHBI KaJPOB.

1 kaap:
Bpemsa 17:54:15

Hara 14-06 I1u

[Tapametpsl: «17» - 4ac MOACHOTO (MECTHOTO) BpeMeHH, «54» - MUHYTa BpeMeHH, «15» - cekyHaa
BpeMeHH, 14 — nenp mecsa, 06 — HoMmep mecsna B roay, «I1a» - neras Heaenu. [lepexon Bo BTopoit

Kajp.

2 kajap:
Jluaua 1 05:54

Xon Hopma

[TapameTpsl: «05» - Tekyllee MOJOKEHUE YaCOBOW CTPEJKU 4acoB JIMHUU 1, «54» - Tekyliee
MOJIOKEHUE MUHYTHOM CTPENIKM YacoB JIMHUM 1, «Xoma» — nmapaMerp pexuma GyHKIHOHUPOBAHUS
yacoBoi uHuH («Xom» win «Ctomy). [lepexon B TpeTuit kap.



3 kaap:
Jluausa 2 05:54

Xon Hopma

[Tapametpsl: «05» - Tekyliee MOJOKEHHE YaCOBOW CTPEJIKM 4YacoB JMHHHM 2, «54» - TeKyIiiee
MOJIO)KEHNE MHUHYTHOU CTPEJIKU 4acoB JIMHUU 2, «X0I» — Mapamerp pexxuma (HyHKIIMOHHPOBAHUS
yacoBo uHuH («Xom» win «Ctomy). [lepexon B ueTBEpPTHIN Kap.
4 kaap:
JIunusa 3 05:54
Xon Hopma

[Tapamerpsl: «05» - TeKyllee IOJOKEHUE YaCOBOM CTPEJIKM 4acoB JUHUMU 3, «54» - Tekyliee
HOJIOKEHUE MUHYTHOM CTPENIKU 4acoB JIMHUM 3, «XO0a» — napaMeTp pexuMa GyHKIHOHUPOBAHUS
yacoBol JinHuu («Xom» min «Ctom»). [lepexon B mAThIM Kazp.

S kaap:
Jluauga 4 01:00

Cron  Hopma

[Tapamerpsl: «01» - Tekyliee MOJOKEHUE YACOBOM CTpeNIKM 4acoB JuHUU 4, «00» - Texyiiee
HOJIOKEHUE MUHYTHOM CTpEJIKU YacoB JIMHUM 4, «CTom» — napaMerp pexuma GyHKIHOHUPOBAHUS
yacoBol JinHuu («Xom» min «Ctomy). [lepexon B mecroit kazap.

6 xanp:
IIporp. BkIIrOUEHU I

[MuEBTCpUtlITC6Bc

[Tapamerpos HeT. [Ipu ykazanuu Ha cinoBo «lIporpammay» — nepexon B 28-i kaap. Ilpu ykazanuu
Ha nuu Hepenu (I1n, Br, ..., Bc) — nepexon B 7-it kaap.

7 xkaap (B 3aBUCMMOCTH OT BLIOPAHHOIO JIHSI HeJleJIM, HAIPUMep, JUIst noneneannKa):

Be1 BeiOpasin - 1!
[Iporp-ma kak B I1H

[Tapametpsr: «!» u «IIa» Bo BTOpo# cTpoke. [lepexonapl: ecnu JIeHb HEAEIH BO BTOPOU CTPOKE
COBIAJAET C JIHEM HEJENIU B MEPBOM, TO EPEX0 B 8-i KaJp; €clii HEe COBIAIaeT, TO BO3BpaT B 6-i
Kajp.

8 kaap:
Bkin. NO1 07:00

Bkin. NO2 08:34

[Tapametpsl: «01» - HOMEp BKIIFOUEHHUSI BHEIIHUX YCTPOMCTB, «07» - 4ac mepBOro BKIKOYEHUS IS
BBIOpaHHOTO JHS Heaenu, «00» - MUHyTa MepBOro BKIOYCHHUS! )11 BRIOpaHHOTO JHS Heaenu, «08»
- 4ac BTOPOTO BKIIOUYEHHS JUIsS BEIOPAHHOTO JHS Henenu, «34» - MUHYTa BTOPOTO BKIIFOUEHUS IS
BBIOpaHHOTO JMHS Heaenu. [lepexonpl: pu ykazaHWM Kypcopa Ha clioBo «Bki.» — Bo3BpaT B 6-i
KaJp; IpU MU3MEHEHUH TapaMeTpa «HOMEp BKIIOUYEHHS» B BEPXHEW CTpoke (B JaHHOM clydae
«01») — mepexoa B 9-i kap.



9 kaap:
Bkn. NO3 09:02

Bxin. N0O4 HET

[TapameTpsl u mepexonbl — aHajmorudyHo 8 kaapy. CimoBo «HET» — Toxke mapameTp, KOTOpPBIil
MOKHO U3MeHUTh Ha «00:00%.

Bxi. N39 HET
Bka. N40 HET

[TapameTpsl U mepexopl — aHAJOTUYHO 8 U 9 KagpamM, HO MPH U3MEHEHHH HOMepa BKIIOUEHUS B
BepxHei cTtpoke («39») MpouCcXoauT BO3BpaT B 8 Kajp, T. €. K IEPBOMY U BTOPOMY BKITFOUCHHIO.

28 kajap:
Jmat. Bk, 10 cex

Yacosoii nosic 02*

[Tapamerpsl: «10» - IIUTENBHOCTh BKJIIOUEHUN BHEIIHUX YCTPOMCTB B CEKyHAaX (ISl BCeX
BKJIIOYEHUH oJuHaKkoBoe), «02» - HOMep 4YacoBOro Iosica, TOYHEe, IONPaBKU KO BPEMEHHU
['punBHUYCKOrO Mepuauana (cM Tadi. 3), «*» - mapamerp (¢uiar) HeoOXOAUMOCTH TIEPEX0/a MIKAIIbI
Bpemenu B UC Ha «3umHee/netHee» Bpemst. [lepexon B 1-if kaap.

B nepBom kaape nmporpamMmupyeTcsl TOJIbKO ACHb HENeau. Bpems, neHb Mecana U HOMeEp
Mecsiia aBromarnuecku mnpuHuMaiorcs or mnpuemHuka [JIOHACC. Bo BTopoMm, TpeTheM,
YeTBEPTOM M MATOM KaJpaxX IpU BBOJAE CUCTEMbl B JKCIUTyaTalMio (WIM IOCIEe MpPOBEIEHUS
PEMOHTHBIX/PETJIAMEHTHBIX pabOT) yCTaHABIMBACTCS HAYalbHOE (TEKYILEE) MOJIOKEHUE CTPEIIOK
CTPEJIOYHBIX YacoB, MOJKIIOYEHHBIX K KaKIOW JMHUM (TIOJIOKEHHE YacOBOM CTPEIKU
otobpaxaetcs u BBoautcs oT 0 10 11). B aTuX kajpax Takke ycTaHaBIMBACTCS MapaMeTp PeKuMa
(YHKLIMOHUPOBAHUS JIMHUU: CTPENIOYHBbIE Yachl JNAHHOM JIMHUM MIYT WIH CTOST, «XOI» WIH
«Ctom». [Ipu atom B pexxuMe uHUN «CTOI» CUTHAJIBI KOPPEKIMK Ha LUPPOBBIE Yachl TAK)KE HE
nepenatorcs. 1 B 3TuX ke KajpaX MOXXHO HaOJI0JaTh 3a M3MEHEHHEM IIOJIOKEHHs CTPeNoK
CTPEJIOYHBIX YaCOB Ha JIAHHOH JIMHUH B TPOLIECCE XO0J1a YacOB (B PEIKUME JIMHUH «XO0/1»).

B mectrom kagpe MOXHO BbIOpaTh JI€Hb HENENH, JUIsI KOTOpPOro HEoOXO0JIUMO
3alporpaMMHUpOBaTh WM MPOBEPUTH  IporpamMmy  BkiIoueHud. Eciom  BKIIOYeHHS
IpOTrpaMMHUPOBATh WJIM MPOCMATpUBATh (MPOBEPSTH) HE HYKHO, TO M3 IIECTOrO KaJIpa MOXHO
cpazy nepeitu B 28-i kajp.

B ceapmom kazape moATBep)kKIaeTcs BHIOpaHHBIM J€Hb HENENU, M MOKHO B 3TOM Kaape
yKazaTh TOT J€Hb HENEeNH, Ui KOTOPOro MporpamMma BKJIIOYEHUH YK€ CYIIEeCTBYET, U 3Ty
IporpaMMy HY)KHO HMCIIOJIb30BaTh TaKXKe JJIsl BHIOpAHHOTO JHSA Heaenw. B sTom ciydae HeT
HE00X0/IMMOCTH IMOBTOPHO BBOJUTH OJIHY U TY k€ IporpamMmy. Hanpuwmep:

Be1 Betopain -~ Cp!
[Iporp-ma kak B [T

B sTom ciyuae mporpamMma 1utst cpeibl OyIeT UCTIOIb30BaHa Takasl JKe, Kak I TTOHEACIbHUKA, U,
CJIeZIOBaTeNIbHO, HE TPeOyeTcss HOBTOPHO BBOJIUTH MPOrpaMMy ISl Cpebl. BrIxo U3 Takoro kaapa
BO3MOXKEH TOJIbKO Hazal, B 6-il kaap. Eciam ke B HMDKHEH CTpPOKE JAEHb HEJEIU COBIAJAET C
BerHefI, TO 3TO 0O3HA4acT, 4TO nporpaMMa BKJIIO‘-IGHHﬁ IJIA JAaHHOT'O OHA HCECOACIIN YHI/IKaJIBHa.



Torga U3 3TOTO Kajpa MPOUCXOIUT Mepexoa B 8-if Kajap, T. €. COOCTBEHHO B TEJIO MPOTPaMMBbI JIJIs
JAHHOT'O OHS HCIOCIIN. TaK)Ke B 7-M Kaz[pe CHUMBOJIOM ((!)) HOIITBep)KIIaCTCSI TO, 4TO AJII JAaHHOI'O
JTHS HEACNIM pPa3peIlIeHbl BCE PaHee 3amporpaMMHUPOBAHHBIC BKIFOYCHHS. DTOT CHMBOJI MOXXHO
U3MEHUTh Ha 3HaK «*», 9T0 OyJeT O3HA4aTh 3ampericHue TIOOBIX BKIIOYCHUH B JaHHBIA JICHBb
Henenu. B aToM ciyuyae BU 7-r0 Kajpa U3MEHUTCS:

Bol BeIOpamu  Cp*
Bxirouenuii HeT

U Torga BO3MOKEH Iepexo/1 TOIAbKO Ha3aa B 6-i Kajap, T. K. Mporpamma Juis JaHHOTO JTHS HEJeNu B
9TOM Clly4yae He HyXHa.

B 8-m kampe mporpaMMupyrTCs IEpBOE M BTOPOE BKJIIOUEHHUS (Yachl, MHHYTBI) JUIS
BbIOpaHHOro JHs Henenu. [Ipu n3MeHeHMH HoMepa BKIIIOUEHMs (B BEpPXHEW CTPOKE) MPOUCXOIUT
nepexo/ K cleayromiel nape BkirodeHui (3-e, 4-e BKIIOUEHHE), U T. 1. 10 27-ro kazapa (39-e, 40-¢
BKJIIOYEHHUE), a 3aTE€M CHOBa K 8 KaJpy, TO €CTb BO3BpaT K IEPBOMY U BTOPOMY BKJIFOUEHHUIO.
UToObI BBIMTH U3 TEJIa IPOTPaAMMbI M BEPHYTHCS B 6-i1 KaJp MOXKHO B JIFOOOM M3 KaApOB C 8-TO 1O
27-if mOCTaBUTh Kypcop Ha cioBO «BKi.» (TO €cTh B HadaJbHYIO IO3MLHMIO KaJpa) U HaKaTb HA
KHOTIKY «KaJ[p/yCTaHOBKa.

Bce BkiroueHusi, cooTBeTCTBYyrOIME HOMepaM ¢ 1-ro mo 20-if, oTHOCATCS K HEpBOMY
KaHaJIy yIpaBlIeHUs BHEIIHUMH YCTPOMCTBaMU (Al KaXJAOTO OHS Henenu). BrirodeHus,
COOTBETCTByIOLME HOoMepaMm ¢ 21-ro mo 40-i, OTHOCATCS KO BTOPOMY KaHally YIIpaBJICHUS
BHEIIHUMH YCTPOHCTBaMH (Takke JUIsl Kaxaoro mHsS Hexenu). llosTomy, eciam HEOOX0auMMO
IpOTrpaMMHUPOBATh BKJIIOUEHHs] BTOPOTO KaHaja KaKoro-TO OINpPEECNIEHHOIO JHS HeNIeNH, HYXKHO
JUISL 3TOTO JIHSI HEAETH HMCIIOJIb30BaTh TOJBKO HOMEpa BKIIIOYCHMM, HauWHas ¢ 21-To HOMepa 1o
40-i1. [Ins mporpaMMupoBaHMsI BKJIIOYEHHMH MEpBOTO KaHajla HYXHO HCIOJIb30BaTh HOMepa
BKJItOUeHu# ¢ 1-ro mo 20-i.

Ha npennpuatun-usroToBuTene Bce BKIOUYEHHUs OObIYHO mporpammupyrorcs kak «HET».
Eciu um3menuts 3tOoT mapamerp, To BMmecto «HET» mossurcs: «00:00», m Torma MoxHO
YCTAHOBUTH Yac ¥ MUHYTY BKJItoueHUs. Eciu kakoe-To paHee 3anporpaMMUpOBaHHOE BKIIIOUEHHE
HY)KHO 3allpeTHTh, TO HaJ0 MEHATH yac BKIIOUeHHUs 10 23 yacos. [locie 23-ro yaca mocienyet
«HET». CoBepuieHHO He 00s3aTeNpbHO pacnojaraThb BKJIIOYEHHMsS B IpOrpaMMe B MOpSKe
BO3PACTaHMUS BPEMEH, MPOTPaMMHPOBATH B 3TOM CMBICJIE MOKHO KaK YTOJIHO.

B 28-m kaape mporpaMMupyercsi JUIMTEIbHOCTh BCEX BKIIIOUEHHUI B CEKyHIax B
npenenax or 1 po 59 cexynn ¢ marom 1 cekyHna. B 3ToM ke KaJape yCTaHaBIIMBAaeTCS HOMEpP
YCJIOBHOTO YaCOBOTO TI0siCa MJIU MOIMPaBKa KO BpeMeHH [ puHBHUCKOTO MepuanaHa (cM Tadi. 3) u
napameTp (¢ar) HEOOXOOMMOCTH Tepexoja Ha 3MMHee/lleTHee BpeMs: 3HAKH <«*» wil «!».
3HakoM «*» 0003HauaeTcs, YTO HET Mepexoja Ha 3uUMHee/JeTHee Bpems, a 3HaKoM «!»

o0o03HauaeTcs, 4To ecTh nepexoi. [lepexospl OCyIIeCTBISIOTCS MO gaTaM, MPUHATEIM B PD 1o
2011 r.

Tabmuna 3

I'opon [TorrpaBka (yCJIOBHBIN YaCOBOM 1MOsIC) !

Kanununrpan

Mocksa, H.Hosropon,C.-Tlerep6ypr

Camapa, NxeBck

ExarepunOypr, Yensobunck, Y ga, TroMmeHb

Hosocubupck, Omck, Tomck, Kemeposo

KpacHosipck, Hopuibck

Upkytck, Ynan-VY»

O N IWIN| -

Skyrck, Yura




Xabaposck, Bnagusoctok, KOxxHo-CaxaanHck 9

Maranau 10

[TerpomaBnoBck-Kamuarckuit 11

) [IpuMeuanue: JaHHbIC TOMPABKHU /JI1 YaCOBOW CTAHIIMU YCTAHOBJIECHBI MOCIIE MIEpexoja OTcyeTa
BpeMeHU B PD Ha «3uMHee» BpeMs 0e3 Ce30HHBIX CIBHroB (HauuHas ¢ oceHU 2014 roma) u He
SIBIISTFOTCS. 0003HAYEHUEM PEATBHBIX YaCOBBIX MOSICOB.

4 MOHTAK YACOBOWM CTAHIIUU HA MECTE 3KCILTYATAIIUA

Buumanue! Ilpu BoInoJIHEHNH MYHKTOB 3TOr0 pa3jelia, a TaKxKe Mpu
JIIO0OM BCKPBITHH KOPIYCa YaCOBOM CTAHUMHU, IIIHYP NUTAHUA YaCOBOM
CTAaHIMH JOJIKEH OBITH OTKJII0YEH oT ceTH 220 B!

[lepen HavanoM MOHTa)ka CTAHIMM JOJDKHBI OBITH IMPOJIOXKEHBI YETHIPE IBYXIPOBOHbBIE
JMHUAYW YIIPaBIICHUS YacaMH M aHTEHHbBIE KaOeau. B KOMIUIEKT MMOCTaBKM YaCOBOM CTAaHIIUH BXOIUT
aHTEHHA C COOCTBEHHBIM HEpPa3be€MHBIM AHTEHHBIM KaOeneM JIMHON 10 M M TOMOJIHUTEIbHBIN
AQHTEHHBIN Kabenb [umHOoM 33 M. JlomoNHUTEbHBIE aHTEHHBIN Kabeab HYKHO MPOKJIAIbIBATh TaK,
4yTOOBI pa3beM Ha KOHIIE Kabells, MOJKII0YaeMblii K YaCOBOW CTaHLIMU, COOTBETCTBOBAN Pa3beMy
Ha CTaHIMHM, a pa3beM Ha KOHIE KaOems, MOAKII0YaeMblii K COOCTBEHHOMY KaOeili0 aHTEHHHI,
COOTBETCTBOBAJ pa3beMy 3TOro kabens (pa3beM AONOJHHUTEIBHOIO Kabens JUIsl MOIKIFOYEHUS
cranuuu — Tt TNC-BuiKa, pa3beM JOMONHUTENBHOrO Kalens [Uis TMOAKIIOYCHHS K
cobcTBeHHOMY Kabeio anTeHHbl — THIT TNC-po3eTka).

Bce BropuuHbIe Yachl (CTpenouHble W IU(PPOBbIE) JAOKHBI ObITh Pa30MTBHI Ha YETHIPE
rpynmnsl. Yacel KakI0H IpymNIibl MOAKIIOYAIOTCS K CBOEH 4acOBOM JIMHUHU HapaylienbHO (0OBIYHO
MOJKJTFOYEHUE TPOU3BOJMUTCS MyTEM OTBOJA OT MAarMCTPAIBHOTO KaOens K KakIbIM YacaM C
HIOMOIIBIO KJIEMMHBIX KOpoOok tuma YK-21T).

JIOIDKHBI OBITH CMOHTHPOBAHBI JIBE JIMHUM BKIIOUEHHSI BHEUTHHX YCTPOWMCTB IO CXeMe
aHaJIOTUYHOM n300paskeHHOU Ha puc. 1-1 (cxema ju1st BToporo kaHana). B coorBerctBuu ¢ puc. 1-1
NUTaHWE HA BHEIIHWE YCTPOWCTBA JOJDKHO MOJABATHCS M3BHE (HE MCIIONIB3YETCs DJICKTPOITUTAHNE
yacoBoi ctaHuuu). IIpu 3TOM perne yacoBoil CTaHIMU 3aMblKaeT (MOAKIIOYaeT) ¢a3zy BHELIHETO
AIIEKTPONUTAHUS HAa BHEIIHNE YCTPOWCTBA B COOTBETCTBHHU C YCTAHOBIIEHHOW TIPOTPAMMOIA.

4.1. BeiBepHUTE ueThlpe BUHTA 1, pacmnosoxeHHbIX Ha BepxHed manenn YC (cm. Puc.l).
OCTOpOKHO CHMMWTE BEPXHIOIO IAHENb M OTCOCAUHUTE pPa3beM 2, COCOUHSIONIMN KHONKH C
NeYaTHOM IJIaToM 3.

4.2. 3akpenute kopnyc YC Ha cTeHe TpeMs HIypylaMy 4epe3 MOHTaKHbIE OTBEpCTHS 4 B
HEINOCPEJICTBEHHOMN OJIM30CTH OT Kabenel, NpUXOIAIINX OT JMHUM BTOPUYHBIX YacoB, OT JIMHUU
BKJIIOYEHHUSI BHEIIHUX YCTPOIMCTB U OT aHTEHHOT'O KabeJIsl.

4.3. [IponrycTute Kabeaw JHHUKA BTOPHYHBIX YacOB W JIMHUM YIIPABICHUS BHEUTHHMU
YCTPOMCTBAMM 4Yepe3 CBOOOJHBIE PE3WHOBBIE YIJIOTHUTEIbHBIE 3arIyIIKH, PAaclOJIOKEHHBIE Ha
BepxHel cTeHke kopiyca UC, npeaBapuTenbHO IPOTKHYB B HUX HEOOJBIINE OTBEPCTUSI KPECTOBOM
orBepTkoi. Kabenmn HEOOXOIUMO MpoIycKaTh dYepe3 pEe3UHOBbIE 3aryIylIKW B HATAT IS
MIPEAOTBPALIEHUS TONAJaHMUs IbUIA BHYTPb CTAHIUN.

4.4. TloncoeAMHUTE TMHUM BTOPUYHBIX YAaCOB B COOTBETCTBUH CO CXeMOil puc. 1.

4.5. CMOHTHUpYHTE JMHHUIO BKJIIOYEHHUS BHEIIHUX YCTPOMCTB BTOPOrO KaHajla B
COOTBETCTBUU €O cXeMoil puc.l-1. JIuHMS BKJIIOUEHUS BHEIIHUX YCTPOWCTB IMEPBOrO KaHala
MOHTHPYETCS aHAJIOTMYHO CXeMe I KaHajga 2. JBe KJIEMMBI IIE€PBOrO KaHalla BKIIOYCHHS
YCTPOMCTB HaxOATCS CIpaBa OT KJIEMM BTOPOTO KaHajla Kak MoKa3aHo Ha puc.l.




4.6. CoenuHuTe PO3ETKY pa3bemMa 2 ¢ COOTBETCTBYIOIIEH BUJIKOW Ha TEYaTHOM ILjIaTe
CTaHLUH, cOOJII0/1as MApKUPOBKY: KpacHasi TOUKA HA PO3ETKE JOJDKHA OBITH ClIeBa MO PUCYHKY.

4.7. ITpukpenuTe BepXHIOIO MManelnb K kopiycy UC, 3aBepHYB ueThIpe BUHTA 1.

4.8. CoemuHuTe pa3beM AaHTCHHOTO Kabens ¢ pa3hbeMOM AaHTCHHOTO TEPeXOJHHKA S
npuemHuka ['JIOHACC.

4.9. VUcnonb3ys BXOAAIIMH B KOMIUIEKT moctaBku kabens COM-mopra, coeawHuTe
pazbeM COM-mopra KoMIbIOTEpa (MJIM CEepBEpa) C COOTBETCTBYIOIIMM pPa3beMOM CTaHIIHH,
pacIioioKEHHOM Ha MPpaBoii 00KOBO cTeHKe cTaHIK (0003HaYeHUE pazbema «RS232y).

4.10. 3arpy3uTe W YCTAaHOBHUTE CIICIIHAIBHOE IMPOTrpaMMHOE OOeCredeHHe i CepBepa
JIBC. Anpec nns sarpysku: http://www.niichasprom. ru/timesync. zip.

4.11. 3akpenuTe aHTEHHY C IIOMOIIIbIO IIPUIAraéMoro KpOHUITEHHA Ha KPBILIE 3AaHUs MU
Ha BHEIIHEN CTeHEe 3/1aHus, JJISl YEro:

- NpUACPXKUBAS aHTEHHY PYKOW, MPUBEPHUTE BTYJIKY KPOHIITEHHA K KOPITYCY aHTECHHBI, BpaIast
KpPOHIILITEHH,
- C IIOMOUIBIO ABYX JAI00€EH U IIypyrnoB IPUKPENUTE KPOHIUTENH K CTEHE 3JaHusl.

BHUMAHMUE! He pomyckaerci NpPHCOeIMHATH WJIM OTCOCAHUHATH AHTEHHY IIpH
BKJIIOYCHHOM NMMTAHUHN CTAHIMHU. ITO MOKeT IPUBECTH K BHIXOAY AHTEHHbI U3 CTPOS.
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5. MMOATOTOBKA K PABOTE U IIOPAJOK PABOTbBI

5.1. Bxirounte yacoByro craniuio B ceTh 220 B. Ha XKKU otobpasutcs Bpems u aara.

5.2. OcTaHOBUTE CTPEIIOYHBIE Yachl BCEX JTUHUI, TOCTaBUB METKY «CTOI» BO BCEX Kaapax
«Jlunus...». IloctaBbTe BpyYHYIO CTPEIKU BCEX CTPEJIOUHBIX YACOB Ka)J0W JMHUH B OJIMHAKOBOE
nonoxkenue (Jrodoe). Beenure 310 HavanpHOE (TEKYyIIee) MOJI0KEHNE B COOTBETCTBYIOIINUX Kapax
«JInnns. .. ».

5.3. 3amycTHuTe CTpelnOYHBbIC Yachl BCEX JIMHHM, MOCTAaBUB METKY «XOI» BO BCEX Kaapax
«JInnns. .. ».

5.4. B kazgpax 6-27 3anporpaMMUpYHTE BKJIIOUEHHUS YCTPOMCTB Ul Ka)XJ0ro KaHaia
KaXKI0r0 JTHS HEe/IesH.

5.5. B 28 kazipe ycTaHOBHTE JJIMTEIBHOCTh BKIIFOYCHUI U HOMEp MOIpaBku (cM. TadI1. 2).

5.6. [lepeiiaute B kaap «JIuHUs 1 ...» ¥ OCTAHOBHUTE CTPEJIOYHBIE YaChl, TOCTABUB «CTOM.
[TocmoTpute Ha AucIuiee, B KAKOM TMOJOXKEHUH JOJDKHBI OCTAHOBHUTHCS CTPEJIOYHBIE Yachl 3TOU
nuHun. [IpoBepbTe, Bee JIM yachl EPBOU JTMHUHM UMEIOT TaKoe e rnokazanue. Ecnu kakue-To 4acel
OTCTAlOT Ha | MHHYTYy, TO 3TO O3HA4YaeT, YTO OHU OBUIM MOJKIIOYEHBI B JIPYTrOM MOJISIPHOCTH.
[TomeHsiiTe MOMSIPHOCTh MX MOAKIIOUEHUS U BPYYHYIO MOJBEIUTE CTPENKH 3TUX YacOB Ha OJIHY
MUHYTY BHEpe/l. 3ayCTUTE CTPEIIOYHBIEC YaChl IEPBOM TUHUH, TTIOCTABUB «XO01».

5.7. Ilponenaiite  aHANOTUYHYIO  OPOUEAYPY IS  OCTAIbHBIX  JIMHUH,  YTOOBI
CHHXPOHU3UPOBATH MOJSPHOCTH BKIIOUEHHUS MEXAHU3MOB BCEX CTPEJIOYHBIX YACOB.

5.8. Ilepeitaute B kaap «Bpemsy».

5.9. Ha cepBepe JIBC (unm JIOKaTbHOM KOMITBIOTEPE), MOAKIIOUYEHHOM K CTaHIIHH,
ycranoBute nporpammy «HUWYacrpomTimeSync Cepsepy». IIporpaMMa W HHCTPYKIHS MO €€
YCTaHOBKE CKauMBalOTCA € ajpeca

http://www.niichasprom.ru/timesync. zip.

Ipumeuanue 1. eciim ycraHoBKa MeTKH «CTOI» OCYIIECTBIISICTCS BO BpEMs JCHCTBHS
UMITyJIbCA Ha JIMHUU, TO UMIYABC MPOAODKAETCs, KaK BCErjaa, B TeUEHHE 2-X CEKYH] C
MOMCHTA HayaJia W MOJIOKEHUE CTPEJIOK Ha JINCIICS YBEIUYMBACTCS HA CIUHUILY B MOMCHT
OKOHYaHUS UMIYNbca. [103TOMy, HCTUHHOE MOJOKEHUE CTPEIIOYHBIX YacOB TapaHTUPOBAHHO
OyzeT oToOpakaThbCs Ha IUCIIIEE TOJIBKO Uepe3 2 CEKYH/IbI TTOCIIe YCTAaHOBKH METKU «CTOT.

I[Ipumeuanue 2: [TonsgpHOCTh MOIKIIOUEHUS HMUPPOBHIX YaCOB K JIMHUM TPOU3BOJIBHA.
[Tapamerp «Xoa» mnu «Cron» B kaape «JIuHus» He BIUAET Ha XOJ LHM(POBBIX YacoOB, HO B
pexxnme «CTorm CUTHAIBl KOPPEKIUU Ha IU(POBBIC Yachl HE MepelatoTCs.

[Tocne BBOAAa B 4acCOBYIO CTaHIIMIO MOJIOKEHHUS CTPEJIOK YacOB M YCTAaHOBKH MapamMeTpa
«Xo» Ha KaXJOW JIMHWM, 4acOBas CTAaHIWA HA4YHET YCKOPEHHBIM IOAIOH CTPEJIOK 4YacoB K
TEeKyIIeMy BpeMeHH, oToOpaxkaemoMy B kaape «Bpewms». Ilocne 3aBepiieHus MOATOHA Yachl
MOMAYT IO BPEMEHM | 11ar B MUHYTY.

Korna crpenodnble 4achl Ha JTUHUU UIYT, OHH BCErJa JENAOT OJMH IIar pa3 B MHUHYTY,
€CJIM TIOJIOKEHHE WX CTpeNok (oToOpakaemoe B Kaape «JIMHWU...») COBHmAmaeT co BpPEMEHEM,
otoOpaxxaemoM B kaape «Bpewms...». Uacel xomar yckopeHHo (1 mar 3a 4 ceKyHIbI), €clu
MOJIOXKEHNE CTPEJIOK HE COBIAJIaeT CO BpeMEHeM (peXuMm moaroHa). Takum oOpa3zoM, yacoBas
CTaHIIMSI aBTOMATHUYECKU CTPEMHUTCSI YCTPAHUTh HECOOTBETCTBHE MEXKY MOKAa3aHUEM CTPEIOYHBIX
YaCoB MW TEKYIIHUM BPEMCHEM. HpI/I O9TOM CTPECIOYHBIC 4YacCbl JIMHUH 1 u muamn 3 XOoOiT
OJIHOBPEMEHHO, TO €CTh UMITYIIbCHI YIPABICHUS MOCTYNAIOT OT YaCOBOM CTAaHIIMU B 3T JIMHUU B
OJIHO U TO K€ BpEMsl, HApHUMeEp, B TEUECHUE HYJIECBOW M NEPBOM CEKYHIbl KaXKIO0M MUHYTHI.
AHaJOTUYHO, Yachl 2-i U 4-il TMHUU TaKKe XOJIAT OAHOBPEMEHHO, HO CO CIBUTOM II0 BpEMEHH Ha
JIBE€ CEKYHJIbI OTHOCUTEIBbHO 4acoB l-il m 3-il JUHWH, TO €CTh B TE€YEHHE BTOPOU U TPEThEH
CCKYH/JbI Ka)KI[OfI MUHYTHI. B PCKUME MOATOHA 3TU IApPhI JIMHUN TaKkKe XO0O4AT CO CABUIOM IIO
BPEMEHU OTHOCHUTEJILHO APYT Ipyra: B TEUEHHUE 2-X CEKYH]I ICMCTBYIOT UMIYJIbChI JIMHUK | 1 3, B



TEYEHHUE BYX JIPYI'HX CEKYHJ — UMIYJbCHI JIUHUM 2 U 4, B TEUYEHUHU JBYX CIEIYIOIIMX CEKYHH —
OIISITh UMITYJIbCBHI IMHUM 1 1 3 1 Tak panee (Uit ciaydas IOJArOHa BCEX YETHIPEX JIMHUMN).

ITpyr KOPOTKOM 3aMbIKaHUM HA JIMHUM BKJIFOYAETCS 3aLUTA, U UMIYJIbCHI B ATY JUHUIO HE
nogatotcs. [Ipu sToMm B kaape «JIunus ...» BMecto cioBa «Hopmay nosBisiercst coobmenue «Kop.
3am.». llocne ycrpaHeHus 3aMblKaHHs ABTOMATMUYECKHM HAYMHAIOT WATH HMMILYJIBCHl IOJIOHA
CTPEJIOYHBIX YACOB 3TOM JIMHUM, U YacOBas CTAHILIMSI COIVIACYET IIOKA3aHUE CTPEJIOK CO BPEMEHEM.
Bo Bpewmst npoBeieHUs1 BOCCTAaHOBUTEIbHBIX pa0OT HAa aBapUilHOM JIMHUM HEOOXOIUMO IEepeBECTH
COOTBETCTBYIOIYIO JHHHIO B pexuM «CTom», a mocje 3aBeplieHus paboT MpOBEpUTH, YTO
IIOKa3aHHUsA BCEX BTOPUYHBIX YAacOB Ha JMHUM COOTBETCTBYIOT IIOKa3aHWsSM JAUCIUIeS B
COOTBETCTBYIOILIEM KaJpe «JInHu».

Xon uuppoBbIX YacoB 00ecredyuBaeTcs BHYTPEHHMM KBapLEBbIM TI'€HEpaTOpoM U
MHUKpPOIIPOLIECCOPOM 3TUX 4acoB. Ilepen HayanoM KakJoro HOBOIO 4aca YacoBas CTaHIMS
nepeaaeT B OJHYy U3 nap JuHui (B 1-10 — 3-10 WK BO 2-10 — 4-10) CUTHAJIBI KOPPEKIIUU BPEMEHU
JUISL IUPPOBBIX YacOB, MOAKIIOUEHHBIX K 3TUM JIMHUAM. B Havale cienyroniero yaca 3TH CUTHaJIbI
nepeAaTcs B APYrylo Mapy JIMHUHN, B Hayalle CIEAYIOIIEro yaca — OISATh B MEPBYIO Mapy U Tak
nanee. Iloaromy, eciu Bpems BceX LMQPPOBBIX 4aCOB HEBEPHO, TO aBTOMATHUYECKas KOPPEKIIHS
NOKa3aHUH BcexX IM(POBBIX YAaCOB NMPOU30HAET MakcuMyM uepe3 2 yaca. s popmupoBaHus
UMITYJIbCOB KOPPEKIMHU HU(POBBIX YacOB TpeOyeTcs, 4To0bl B Kaapax «JIMHus» ObLT yCTaHOBIICH
napameTp «Xoi», Aaxe €clId K 3TUM JMHUAM He HMOJKJIIOYEHbl CTpeiao4Hble yachl. CUTHANBI A
KOPPEKIMH MU(PPOBBIX YAaCOB HE BIHSIOT HA paOOTy CTPEIIOYHBIX YaCOB.

B Hayane kaxao# MHUHYTBHI CTaHLUS MPOBEPSIET, COBMAJAET JIM JAHHBIA yac U MUHYTa C
OJIHMM M3 3alpOorpaMMHMPOBAHHBIX BKIOYEHUN Ui JAHHOTO JHS HEJENH U JUIsl JaHHOrO KaHaua.
Ecnu coBmagaer, 3aMbIKarOTCS «KOHTAKTbD» COOTBETCTBYIOILEIO OMNTORJIEKTPOHHOIO pejie s
BKJIIOUEHUSI BHEIIHMX YCTpPOMCTB. «KOHTakThl» pa3MBIKalOTCA 4epe3 MEepHUoj] BpPEMEHH,
YCTaHOBJICHHBIN B 28 Kajpe.

Kaxnayro MuHYTYy Ha necaToil cekyHje craHius nepenaet Ha cepsep JIBC (uwim B
JOKaJbHBIA  KOMIBIOTEpP)  TeKyllee BpeMs IO  NpPOTOKoily, paszpaboranHoMy  AO
«HUNYACITPOM». CheumnanbHOe MNpOTpaMMHOE OOECTEYeHHE, KOTOpOE JOJIKHO OBITh
YCTAQHOBJICHO Ha cepBepe (KOMIbIOTEpe), MPUHUMAET 3TO BpPeMs M CHHXPOHU3UPYET CUCTEMHBbIE
yachl cepBepa M 4acoBo cTaHIMU. [laHHOE mporpaMMHOe oOecriedeHre He0OX0AUMO 3arpy3uTh U3
WHTEPHETA, NEPENs 110 CCBUIKE:

http://www.niichasprom.ru/timesync. zip.

CraHmapTHBIMH cpelcTBaMH 001Iero cereBoro nporpammuoro obecrneuenusst WINDOWS
BpeMsl KIMEHTCKUX KOMIIBbIOTEpOB JIBC CHHXpOHM3UPYETCSI C CHCTEMHBIM BPEMEHEM CEPBEpA 110
npotokosy NTP.

[Tpu BeikmtoueHun YC U3 ceTd CTaHIMS NPOJOJDKAET XPaHUTh IIKATy BpEMEHH U
MOJIO’KEHUE CTPEJIOK YacOB U, TIOCTIE BKIOYEHHSI, aBTOMATHUECKU MTOATOHSIET CTPEIKU YacoB.

CreBa Ha KOpITyce CTaHIIMU PAcIONOKEHBI JIBa Tpenoxpanutens 4 A (B AepiKaTemsx) s
3alUTHI e BKIIOYEHHS BHEITHUX YCTPOMCTB 10O KaXJA0My KaHaly.



