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1 OIMMCAHHME U PABOTA 3JIEKTPOHHOTI'O TABJIO

1.1 Ha3znauyenue u3geus

DJEKTPOHHOE TA0JI0 MPEeAHA3HAYCHO JJIT OTOOpaKEHUS BPEMEHH, JaThl U MOTOI-
HBIX TapaMeTPOB TaKUX KakK: TEMIIepaTypa, aBJICHUE U BIAXKHOCThb. DT MOXET UCTOb-
30BaThCs B YUPEKACHUECKUX CTAIMOHAPHBIX CUCTEMAX €IMHOIO BPEMEHH, MO0 KaK aB-
TOHOMHO€E YCTPOKCTBO.
DJEeKTPOHHOE TabJI0 MPEeIHA3HAYEHO IS SKCIUTyaTal[ii B CIEIYIOUIUX YCIOBUSIX:
* TeMIlepaTypa OKPY>Karollel Cpebl:
JUISL U3/1€JIUSL BHYTPEHHETO UCIOJHEeHUs OT +5 1o +40°C;
JUTSL U3/1eNusl BHeIHero (ynu4Horo) ucnoiaHenus ot —20 go +40°C;
* OTHOCHTEINIbHAs BIAXHOCTh 10 95% npu temneparype +30°C;
« armoc(depHoe aaBieHue He HKe 460MM PT. CT.

1.2 Texuu4yeckue XapaKTepUCTHKH

DJIEKTPOHHOE Ta0JI0 00ECIICYNBACT:
OTo0OpaxeHue TeKyLel XpOHOMETPHYECKOH HH(pOpMALMH:
*  YacoB, MUHYT, CEKyH/I (OMIIMOHAIBHO);
s 4HClia, Mecsla, THs Heaeau (OMIMoHaIbHO) U rojia (OMIIHOHAIBHO).
OTo0paxeHune NOroAHLIX MapaMeTpPoB:
*  YHUCJIO MOJIEH MOTOHBIX MAPAMETPOB: OT 2-X 10 9-TH (YTOUHSETCS MPH 3aKa3e);
« *YyCII0 MOTOJHBIX JATYMKOB (HAOOP ATUMKOB YTOUHSETCS IIPH 3aKa3e):
e DSI18B20 To1pKO ONMH JATUYUK (M3MEPSIET TOJIBKO TEMIIEPATYPY);
* BMP280 1o 2-x 1aryukoB (TEMIIEpaTypa U J1aBJICHHE);
* BME280 10 2-x garyukoB (TeMieparypa, 1aBJI€HUE U BIAXKHOCTb).
MOTOJIHbIE MapaMEeTpPhI:
* TeMIeparypa: nuamna3oH ot —45 no +85°C;
* JaBJieHue (OMIIMOHAJIBHO);
*  BJIQXHOCTH (OMIIMOHATILHO).
*  BO03MOXHOCTb py4YHOU YCTAaHOBKHU BCEX MOTOAHBIX MAPAMETPOB................. €CTb.
ITapameTrpsl TailiMepa peaibHOI0 BPEMEHU:
* TOYHOCTb XOJla B aBTOHOMHOM pe&XHMe paboThl He Xyxke 0,5 CeKyHH B CYyTKH;
* aBTOMAaTMYECKUU NEPEeXo Ha JIETHEE U 3UMHEE BpeMsl (OTKIr04YaeMast OILus);
* aBTOMAaTHYECKOE ONPEJEICHHE BUCOKOCHBIX FOJOB.
Bo3mM0KHOCTH IPMMEHEHHSI B CHCTEMAaX eIMHOT0 BPEeMEHH:
*  BO3MOXHOCTb CUHXPOHHU3allMd BTOPUYHBIX 4acoB OT JOT;
* BO3MOXHOCTh cuHxpoHu3zanuu ot I1K, GPS-moayns 1160 OT mepBUYHBIX YaCOB;
* BO3MOXXHOCTh CUHXPOHHU3aLIUH PEKUMOB UHAUKALMYU C IEPBUYHBIMU YacaMu;
* HHJUKAIMS CUHXPOHHU3ALUU OT JIF000T0 UCTOUHHKA.
JIpyrue xapakTepucTHKH 0TOOpaKeHUsI:
* BO3MOXHOCTb aBTOMaTH4€CKOW PETYIIMPOBKH IPKOCTH B 3aBUCUMOCTH OT BHEIII-
HEro OCBEUICHUS;
* BO3MOXHOCTb Py4YHOU PETyJIUPOBKHU SIPKOCTH;
* BO3MOXHOCTb YCTAHOBKH JTUTEIHHOCTH PEKUMOB UHIUKALIUU;



HNuTepdeiicHbie orpaHMYeHUs MOTOAHBIX TATYUKOB:
* MakcuMaJsibHas JJIMHA ITpoBojaa Tepmonaruuka DS18B20, M .................  100;
* MakCHMaJIbHas JUTMHA IpoBojia TepmoaatdynkoB BMP/E280, M ............. 100;
 Tum Kabess TepMoaaTInKa: Kadenb CUrHanbHbIN 4x(0.22 (SKpaHUPOBAHHBIN).
HNurepdeiicHbie orpaHnYeHusi UHTEP(encoB 1 CUCTEM eUHOI0 BPEMEHU:
* MakcuMasbHas JyuHa Kabens cBsi3u ¢ GPS-momymem, M ................... 100;
* tun auHuM cBsi3u ¢ GPS-monynem — Butas napa;
* onektpuueckuit uHTepderic cpszu ¢ GPS-momynem — RS485;
¢ MakCHUMaJbHas JTMHA KaOessl CBSA3U C MEPBUYHBIMH YacaMH, M ............... 1000;
« Tun JuHUM cBA3u ¢ [1IK win nepBuYHbIMU YacaMu — BUTas Napa;
* DJIEKTPUYECKUN MHTEpGENC CBA3M C MepBUYHBIMEU Yacamu — RS485;

* MaKCHUMAaJIbHOE YHCJIO BTOPUYHBIX YaCOB HA OJTHU MEPBUYHBIC, IIT............ 32.
JApyrue orpaHu4eHus:
* MakCUMaJIbHOE paccTosiHue padoThl mynbra JIY Ha UK, M ... ............ 3.

Iuranue IT:
* ot onHo(azHol cetn nepemeHHoro Toka S0l Hanpskenuem 187 — 242B.

IIpumeyanmue:
* lomyckaetcst koHGuUryparusi 0e3 MOrOAHBIX JaTYMKOB. B 3TOM ciiyyae Bce 1o-
TO/IHbIE TTApaMETPhl YCTAHABIMBAIOTCS UCKIIOUYUTEIBHO BPYUHYIO.

1.3 Opransl ynpasjeHusi 1 noakjaw4yenus T

JJist yCTaHOBKH MapaMeTpoB AIEKTpOHHOTO Tabno ucnonb3yercs Y na UK, onu-
CaHME KOTOPOTro MPHUBEACHO B M. 2.3 (MCIOJIb30BaHUE MO0 HA3HAUYEHUIO AJIEKTPOHHOTO Ta-
0110).

Ha 3aaneit crenke 9T MOTyT HaAXOUTHCS:

* CETEeBOU LIHYD;

« Kabenb (WK Kabesin) ¢ MOrOAHBIMU JaTYUKaAMU;

« *kaOellb BXOMSIIECH CUHXPOHMU3ALUH (OMIIUOHANIBHO);
« *kabeslb UCXOJAIIEH CUHXPOHU3AIUHU (OMIIUOHATIBHO).

IIpumeuanue:
* TaHHBIE Ka0elIn UMEIOT METKY OJTHOTO M3 TIPOBOOB (/17151 COOMFOECHUS TTOISIPHO-
ctu uHTepdeiica RS485), mibo pasbem RJ-11.

2 UCHOJB3OBAHME 11O HABHAYEHUWIO

2.1 DkemyaTalMOHHbIE OrPaHUYEeHUS

N3nenus BHYTpEHHETO UCTIOJIHEHUS JTOJHKHBI Pa3MEIIaThCsl B TOMEIICHUSX, B KO-
TOPBIX TEMIIepaTypa Bozayxa usMensiercs oT +5 go +40°C. Mzgenus BHemHero (yjiud-
HOTO) WCIIOJIHEHUSI MOTYT pa3MelaThCs BHE MOMENIEHUH M CIOCOOHBI paboTaTh MpHU
temneparypax ot —20 mgo +40°C;



[Tocne npeObIBaHUS U3/1€TUS B XOJIOIHBIX TTOMELIEHUSAX MEepel BKIIOUCHHEM B TE-
IUTBIX TIOMEIIEHUSIX B CE€Th, €r0 HEOOXOJUMO BBIJEP)KATh B TEKYIIMX YCIOBHUSX IKC-
IUTyaTaly B TEYEHUE 3 4acoB.

W3nenue MOMKHO MUTAThCS OT OAHO(DA3HON CETH MEPEeMEHHOI0 TOKa 4acTOTOU
50+-0,5T'u Hanpsixkenuem ot 187B no 242B.

[TonkiroueHnss U OTKIIOYEHUS JIFOOBIX Kabenel MpOU3BOJAUTH TOJNBKO B BBIKIIIO-
YEHHOM COCTOSIHUH.

He nomyckaercst ycTaHOBKa W3/1eUsl BOJIM3U UCTOUHUKOB TEIJIa U CUIIBHBIX AJICK-
TPOMArHUTHBIX TOJEeH (MOIIHBbIE TpaHCPOpPMATOPhL, MPEOOPa30BATENU, PETYIATOPHI
OCBEILICHHUSI, JIIOMUHECIICHTHBIE JIaMIIbI U T. 11.).

Jlnst HanéxHoU U 0e30TKa3HOM pabOThl U3/ENIHUE JOJKHO OBITh 3aIUIIEHO OT IO-
najiaHusl TPSI3U U BJIATH.

HemnpaBumnbHasi sKCIUTyaTalds MOXET MPUBECTU K COKPAILEHUIO CPOKa CITYXKObl
U3JIENIUIM WJIM CHU3UTh WX KaueCTBEHHBIE Moka3aTenn. OOCTyKUBaIOIIHUM epCoOHa 10 -
KEH TMOMHHUTb, YTO HEOpPEKHOE WM HeyMmesoe oOpalleHHe C W3JIETUSMU, HapyIIeHUE
TpeOOBaHMI HACTOSIIETO PYKOBOJCTBA MO IKCIUTyaTaIl[Md MOXKET BBI3BATh BBIXOJ U3/IE-
JIAM U3 CTPOS.

2.2 IToaroroBKa u3aejausl K MCIHOJbL30BAHUIO

BYJIBTE OCTOPOXHbI! B uznenun npucyTCTByeT ONacHOE IS )KU3HU HaIpsi-
xeHue. Bo m3bekaHne HECUACTHBIX CIyYaeB KaTeTOPUUYECKU 3alperiaeTcs BKIIOUaTh
4ackl B pa300paHHOM COCTOSIHUH.

3anperaeTcsi UCIMOJIb30BaTh BCTABKY IJIABKKE 1IETIH CETEBOTO MUTAHUSA, HE COOT-
BETCTBYIOIIIME HOMHUHAJIBHBIM 3HAYEHUSIM. 3aMEHY BCTaBOK IUIABKHUX JOIYCKAaeTCs
MPOU3BOIUTH TOJILKO MOCJIE OTKIIOUEHUS u3aenus ot cetu ~220B, 50I.

[Tpu skcruTyaTanuu usenane J0JDKHO ObITh HaIEKHO 3aKPEIUICHO, HCKITI0Yast BO3-
MOXHOCTh CAMOIIPOU3BOJILHOTO TIaJICHHUSI.

ITepen HawanmoM 3KCIUTyaTallMK W3JeIHdsS HEOOXOAMMO OCMOTPETh Ha OTCYTCTBHUE
MEXaHWYECKUX TTOBPEKICHUH, CIEIOB MOMAaHus KUJKOCTEH BHYTPbh, a TAaKXKe yOeIuT-
Csl B LIEJIOCTHOCTH CETEBOTO IIHYpa U BUJIKH.

JI71s1 TOATOTOBKY K IMOAKIIOUCHUIO U3ACIUS HEOOXOAUMO:

* MOJAKJIIOYUTH BCE HEOOXOIMMBIE JIMHUM, TPH HEOOXOAMMOCTH COOJIOAAs MOJISIp-
HOCTB;

*  TOJKIIIOUUTH U3/CIIHE K UCTOUHUKY MUTAHUS.

Ecnu uznenve ucnosnb3yeT MOroJHbIe JaTUUKHU, TO UeaIbHBIM BapUAHTOM PacCIio-
JIO’KCHHS TIOTOHBIX JAaTYMKOB M CUMTACTCS:

*  pAaCMOJIOKEHHE Ha BBICOTE 2M HaJl 3eMJIeH B 010 KaI03UMHON OyIKe;

e Ha paccrosiHuu He ommxke 100 M OT JOMOB M MPOYUX COOPYKEeHUM (JInbo Ha pac-
CTOSIHUU, TIPEBBIIIAIONINUX BBICOTY MPEMSITCTBUSI XOTS ObI B 5 pa3).

Tak kak JaHHBIC YCJIOBUS BBITIOJHUTH HE BCEra yAa€Tcs, TO MPeaIaracTcs KoM-
IIPOMUCCHBIN BapUaHT YCTAHOBKH IMTOTOJHOTO JIaTYMKA HA 3[aHUU:

* TIOMECTHUTb JIaTYMK B CBETJIBIA KOPIYC C OTBEPCTUSAMHU (MJIH IIEISIMHU), YEPE3 KOTO-
pbl€ JaTYMK CMOKET MPOBETPUBATHCS, HO MPU ITOM HCKIIOYAIOIIUE TOIAaHus
OCAaJIKOB BHYTPb KOpPITyCa;

* pPa3MECTUTh JATYUK HA PACCTOSSHUM HE MEHEe 1M OT TEHEBOM CTEHBI 37]aHUS;



e yOeauThCs, YTO JATYMK HE OOAYBaeTCs BO3AYLIHBIMU ITOTOKAMHU U3 OJIMKAHIIHAX
OKOH, KOHIUIIHOHEPOB, TPEIIMH B CTEHAX U T.II.
N3nenue roroBo k padore.

Mpumeyanus:

KoHTposp ucpaBHOCTH MOTOIHOTO JTaTYMKa MOYKHO MPOBECTH C MTOMOUIBIO OBITO-
BOI'O TEPMOMETPA, YCTAHOBJIEHHOTO PSAAOM C MOTOAHBIM JaT4MKOM. Bce moronHbie nar-
YUKW KaJIMOPOBaHbI 3aBOJOM-U3TOTOBUTENEM U OOMEH JTaHHBIMU UAET UCKIFOUUTEIBHO
B 1Iu(poBOoM BuE (Kabenb JaTuyrMKa HE BIMAET Ha PE3yJbTaT U3MEPEHUs, HO MOXKET I0-
BJIUSITh HA YCTOMYMBOCTh OOMEHA JaHHBIMH).

2.3 Ucnosib30BaHMeE MO HA3HAYEHUIO JIEKTPOHHOI0 Ta0J10
2.3.1 Onucanue nynwsra Y
YcraHoBKa Bcex MapaMeTpoB DJIEKTPOHHOTO TabIO OCYIIECTBISIETCS OT IYJIbTa

JY na UK.
Ucnonb3yembie kHomku mynbTa JIY Ha UK 1 ux dyHKIMS npuBeaeHB HA PUCYH-

ke 2.1.

Hudpossie

KHOIIKU
“y “_9
JTUCTAHUE JVCTaHHE
BIIEpET Ha3aj
“MeHnro”
Bxox B “Bpixon”
ITyHKT Brixon u3
MCHIO IIYHKTa MCHIO

Pucynok 2.1 — Bug nynsra 1Y na UK
KHornku, He yka3aHHbIE Ha PUCYHKE, UTHOPUPYIOTCS U3JIEITHEM.
2.3.2 CrpykTypa nojb30BaTelIbCKOTO MEHIO

OO011ue NpUHIUIBI UCIIOIB30BaHUS MOIb30BATEIBCKOIO MEHIO TAKOBBI:
* Ui BXOJIa B MYHKTHI ¥ MOJITYHKTHI MEHIO UCIIONB3YeTCsl KHOMKA “MeH10”;
* JUIS BBIXOJA U3 ITyHKTOB M MOAIYHKTOB MEHIO UCIIOJIB3YETCS KHOIKA “BhIxon”;
 JUISl JUCTAHUS IIYHKTOB M TIOJIYHKTOB MEHIO MCIOJB3YIOTCS KHONKH “+” (jmcra-
HUe BHepén) u “—”’ (IucTaHue Hazan);



BBIOpAHHBIN MYHKT U KOPPEKTUpYeMasi eIMHUIIa HA YKpaHE OTOOpa)kaeTcsi Mura-
HUEM;

JUIsl yCTAHOBKU 3HAYEHHS BHIOPAHHOW €IMHUIIBI UCTIOIB3YIOTCS IIUGPOBBIE KHOII-
ku. Eciau HeoOxoaumo BBecTu 3HaueHue ot 0 10 9, To JOCTaTOYHO Ha)XaTh COOT-
BETCTBYIOIYI0 LHM(POBYI0O KHONKY. B NpOTHBHOM ciyyae CHadaja BBOIHUTCS
CTapuInii pa3ps, a 3areM Oosee MIaaAIui (K IpuMepy, CHadasla COTHH, 3aTeM Jie-
CSITKH, a NTOCJIE €IMHHULIBI);

€CJIM HeOOXOAMMO BBECTH OTPHULIATEIBHOE 3HAYEHUE, TO CHa4asla BBOAUTCS a0Co-
JIOTHOE 3HaYeHue (T. €. MOAYJh), a MOCJIe HAKUMAETCA KHOIKa “MEHI0”, TOCye
Yero BeJIMYMHA CTAHET OTPULIATEIbHOM;

€CJIM 3HAYEHHUE MpEACTaBIsieT U3 ceds Quar (BKIIOYEHO/BBIKIIOYEHO), TO BBOJ
HYJSl COOTBETCTBYET BBIKIIOUYEHHOMY COCTOSIHUIO, a JIt000€ MOJ0XKUTEIbHOE 3Ha-
YeHHUE — BKIIOUEHHOMY;

BBIXOJl C MEHIO MPOMCXOJIUT aBTOMATHYECKH, €CJId B T€UCHHE MUHYTHI HE ObLia
Ha)kaTa HHU OJIHA U3 KHOIOK JIV.

Janee 11t onucaHus Mpolecca yCTAaHOBKHM MapaMeTpoB OyleT mpuMeHeHo 0000-

matoiee cokpaiienue I1Y (mynsT ynpapienus).

B Tabnmune 2.1 npuBenena o00OmEHHAS CTPYKTypa TOJIb30BaTEIBCKOTO MEHIO.

Koppextupyemas eaununia B Tabnuile 0003Ha4aeTcsl MPSMOYTOJIbHUKOM, B TO BpeMs,
KaK Ha 3KpaHe oHa OyaeT 0003HA4aTbCsl MUTaHUEM. YPOBHU MEHIO OTPAXKEHbI OTCTyIa-
MU B [IEPBOM CTOJIOLIE.

Tabnuna 2.1 — CTpyKTypa moJib30BaTeILCKOTO MEHIO

OTtoOpax.
OyHKIUA [Ipumeuanue
Ha JUCILI.
H5 7 YcTraHOBKa BpEMEHU
457 | 3HaueHue 4acos Ot 0 10 23
™ * 3HAYEHHE MUHYT Ot 0 1o 59

B MOMEHT BBIX. U3 ITOAITYHKTA,

CEKyH/bl OOHYJIAIOTCS

-

chid YcraHoBKa Aarhl (I€Hb U MECSIIT)
o * 3HAYEHUE THSA Ot 1 no 31
E‘E, * 3HAUEHWE MecsIa Or1 1012
1

YcranoBka aarsl (Toa U JIEHb HENIEIN )

| —

=
X

* 3HaYEHME Toja B npenenax croietus Ot 0 mo 99

pu g

* IeHb HeeNnH (TOoJIbKO 0ToOpakeHune) | ToIbKo pOoBepsETCs COrIacHO
KOJAUPOBKE JIHS HEACIU:

[Ta. Bt. Cp. Yt. IIT. C6. BC

nHEBLOPY N LChBC




- _r :.J o
L YacoBoii mosic ¥ miepex. Ha JIETH/3UMH
o * 3HAYEHKE YACOBOIO M0sCa Or—11 mo 13
ne * [Iepexoj. Ha JIeTHee/3uMHee BpeMsi | Drar: O-BBIKI; - -BKII
Y-k
u JIMUTENbHOCTh PEKUMA BPEMEHU
* 3HAYCHME JUIUTEIBLHOCTH B cekyHaax Ot 0 10 99
H3-d
LI JUTUTET,HOCT PEKUMA JIAThI
e * 3HAYEHHE JJIUTEILHOCTH B cekyHaax Ot 0 1o 99
( S v o
o T Hactpoliku noroaHsix CEHCOPOB Hacrpoiiku ajis 3-X mMOoTroIHbIX
35n CEHCOPOB
Lr TemrmieparypHas KOppeKLus
- Ic
* 3HaueHUe Koppekiuu B °C Ot 9.9 (otkn) 9.9
Y P 7
LI a3pelInTh PyYHOU BBOJ TEMIIED.
()
E * (hmmar paspemnieHus driar: O-BBIKIL, ~ -BKII
Oubll  |3Hau. Temmep., BBEIEHHOE BPYyUYHYIO
-3/ |« sHaveHue temneparypsl B °C Ot —55.0 no 85.0
OuPF Pazpemmnts pydHO BBOJ AaBICHUS
¢umar pa3penieHus ®dyar: O-BBIKI; — -BKJI
1 Fll { 3 -
LI L Hay. JIaBJICHUsI, BBEJIEHHOE BPYUHYIO
——
4b | |* 3HaueHue DaBIEHUS B MM. pT. CT. Ot 0 1o 999
OuHF Paspeimurs py4HOM BBOJL BIaXKHOCTH
()
E * (hmmar paspemnieHus driar: O-BBIKIL, ~ -BKII
OuHL 3Ha4. BIa)KHOCTH, BBEJI. BPYYHYIO
oc
* 3HAYCHME BIIAXKHOCTU B %0 Ot 0 10 99.9
2 nh Hacrtpoliku CHHXpOHU3alMKU PEKUMOB
« CHHXPOHH3AIMS PSKUMOB HHANKA- | Drar: O-BBIKI; - -BKII

IYH C ICPBUYHBIMHU YaCaMH

HacTpoiiku nnaukanuu
* 3HAYEHUE SIPKOCTU
e CTereHb BIUSHUS JaTUYUKA BHEIIHE-

T'0 OCBCIICHUA

Ot 0 1o 99
Ot 0 (OTKJI. JaT4. BHEIIH. OCB.)
10 9 (TOJIHBIN TUara3oH aBTOSAP-

KOCTH)




acor Hacrpoiiku cekyHHOTO Kpyra OnunoHaabLHO

? * D¢ dexT cexyH bl 00 3¢ pexrax cekyHAHOro Kpyra
0 m * PesxuM MapKepoB YUTaTh HAXKE B

1. JlonomHUTEIbHBIC HACTPONKHU

3¢ dEKTOB JIJIsl CEKYHTHOTO KPYy-

ra

2.3.3 YcTaHOBKA TEKYIIETO BPEMEHH U J1aThl

Jlns BXoja B MeHI0 HeoOxonumo Ha 1Y ogHOKpaTHO Ha)xaTh KHONKY “MeHI0”,
MOCJIE Yero MPOM30UIET MEpexXo]] B PEKUM YCTAHOBKU TEKYIIETO BpPEMEHHU (pHUcCy-
HOK 2.2). [Ipu 3TOM BCe pa3psibl Ha dKpaHe OyayT MUTaTh pa3 B CEKYHIY.

(_f
(

-'

M—/ ;‘ MuHyTHI

PucyHok 2.2 — PexxuiM yCTaHOBKM BPEMEHH

Jyist Hagama yCTaHOBKM BPEMEHU HEOOXOAMMO e1ié pa3 HaXKaTh KHOMIKY “MeH10”,
MOCJI€ YEeTO 3aMHTA0T TOJBKO pas3psibl, oToOpaxkaromue dackl. Mcmonb3yst nmudpoBbie
KHOIIKH, YCTaHABIIMBAETCSl 3HAYEHUE KOPPEKTHUPYEeMON enuHHIbl. MCcrmoiap3ysi KHOIKY
“+” MOXHO MEPEUTH K YCTAaHOBKE CJICIYIONIECH KOPPEKTUPYEeMOi eAnHulle, o003Havae-
MOU MUTaHUEM.

Hanee, 11 mepexoa K yCTaHOBKE JIaThl (UMCIIO/MECSIT), HY’KHO BBIUTU C PeXUMa
KOPPEKIMY MOKa3aHUil BpeMEeHU KHOMKON “BbIxoa” (Bce paspsiibl HHAMKATOPAa MUTAIOT
pa3 B CEKYH]ly) ¥ OAHOKPATHO HaXxaTh “+”. Bua unAuKanuu OyaeT COOTBETCTBOBAThH PH-
cyHky 2.3. Tlocne Haxkatusi KHONKUA “MeHI0” Yachl MEPEUAYT K YCTAHOBKE 4YHCIa
(3aMUTaroT COOTBETCTBYIOIINE Pa3PsA/Ibl). YCTAHOBKA YKCIIA M MECSAIIa aHAJIOTUYHA yCTa-
HOBKE BPEMEHMU.

2607
C oLt

MJ ;‘ Mecsin

Pucynok 2.3 — PexxuM ycTaHOBKHM JaThl (I€Hb U MECSII)

Jyis mepexo/ia K yCTaHOBKE rojla Hy)KHO BBIMTH C PEKUMa YCTAHOBKH YHCIIA U Me-
csina KHOmKoM “BbIxon” (Bce paspsipl MHIUKATOpAa MHUTAIOT pa3 B CEKYHAY) M OJIHO-
KpaTHO HaxkaTh “+”. Bua unnukanuu OyneT cOOTBETCTBOBaTh pucyHKy 2.4. Ilocie Ha-
XKaTusi KHONKUA “MeHI0” 4yachl NepeiayT K yCTaHOBKE roja (3aMuraloT COOTBETCTBYIO-
1ye paspsjibl). YCTaHOBKA rojla aHaJOTMYHA YCTAHOBKE BPEMEHH.




(1)
0

Ton % H Jlenb Henenu

Pucynok 2.4 — PexuM ycTaHOBKH rojia

L

[Tocne ycTaHOBKHM AaThl, MOJIb30BATENIb KOHTPOJHMPYET JACHb HEAENH, KOTOPBII
ompenenseTcss aBToMaTudyecku. B pexume ycraHoBku ronpa (puc. 2.4) AeHb Henenu
0TOOpakaeTcst TAKUM 00pa3oM:

[Tonenensuuk |Bropuuk |Cpema |YerBepr |[larauma |CyG6ora |Bockpecenne

H & P M n Lh =1

2.3.4 YcTaHOBKA 4aCOBOIO I0sICa U Iepexoaa Ha JIeTHEE/3NMHES BpEMA

B 1aHHOM IyHKTE ONMCHIBAETCS YCTAHOBKA YAaCOBOT'O MOsICA U IMEPEXO/a Ha JIET-
Hee/3UMHee BpeMsl.

JUis 1moucKa AAHHOTO IYHKTa MEHIO HEOOXOAMMO OJHOKPAaTHO Ha)XaTb KHOIIKY
“MeHI0” ¥ OIHOKPAaTHbIMM HAKaTUSMU KHOIIKM “+” HY)XHO “OpOJMCTarbh’ ITyHKTbI
YCTAHOBKH ITOKa3aHWI BPEMEHH U JAThI, IOCJIE YEro U MPOU30MAET Mepexo] K MpUria-
IIEHUIO B JaHHBIA MyHKT MeHIO (puc. 2.5, a). Jiig BXo/la B MyHKT YCTAaHOBKH 4aCOBOTO
nosica HaXkatb KHOMKY “MeH0” (puc. 2.5, 0).

im0 ]
N SR o) L~ [Tepexon Ha
\T—Iacogoﬁ TOSIC }_/ JIETHEE/3UMHEE
BpeMsl

Pucynox 2.5 — YacoBoii mosic ¥ epexo/1 Ha JIETHEe/3UMHEE BpeMsI

Jonyctumbie 3HaueHus1 4acoBbIX 10sicoB OT GMT —11 no GMT +13, npuuém miis
OTPHUIIATEJIbHBIX 3HAUCHUM Oy/ieT 0ToOpa)kaThCsl 3HaK MUHYCa CJIeBa OT 3HAUCHUs. YCTa-
HOBKA MOKa3aHUI aHAJOTUYHA YCTAHOBKE TEKYIErO BPEMEHHU U JaThl (CMOTPETH BHIIIIE).

IIpuMeyanme: 1151 4aCOBOTO MOsICA CHAYaJIa BBOAUTCS MOAYJh (aOCOIOTHOE 3HA-
YeHHe), a 3aTeM €CJIM HeOOXOAMMO OTpHUIATelIbHOE 3HAYEHUE, TO HEOOXOAMMO OJIHO-
KPaTHO Ha)kaTh KHONIKY “MeH10”.

JJist BBIXO/Ia M3 ATOTO PeXMMa YCTAaHOBKH HEOOXOAMMO HAXUMaTh KHOMKY “BbI-
X01” 10 TeX TOp, MOKa HE TPOU30UIET BHIXO]] B PEKUM PAOOTHI.

Jlyist pa3pernieHus nepexo/ia Ha JeTHee/3MMHee BpeMsi, HIDKHEE TOJI0KEHUE “KBaJi-
paTuka” COOTBETCTBYET OTKIIOYEHHOMY COCTOSIHUIO. JIsl BKItoueHus (mepeBona “kBaj-
patuka” B BepxHee nojoxkeHue) Ha [1Y Haxumaercs kHomka “1”. Jlns OTKIIIOUEHHS
(mepeBona “kBajpaTuka’ B HIDKHEE MOJIOXKEHHUE) KHOTKa *“0”.
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2.3.5 YcTaHoBKa IIUTEIBHOCTEHN pabounX peKUMOB MHANKALIUH

B pabGouem pexxume yCTpONCTBO HUKIMYECKH OTOOpaKaroT: BpeMeHs u naty, B
JAHHOM ITyHKTE ONMCBIBAETCS YCTAHOBKA JUIMTEILHOCTH OTOOpa)keHUs HH(OpMALUU
JUTSL K&XKJI0TO U3 BBILIENIEPEYUCIICHHBIX PEKUMOB.

JUis oucKa JaHHBIX MMyHKTOB MEHIO HEOOXOAMMO OAHOKPATHO Ha)KaTh KHOIIKY
“MeHI0” ¥ OAHOKPATHBIMU HAXKATHSIMH KHOIIKH “+” HYXHO “mponmctarth’ 10 Tpedye-
MOIO IYHKTa MEHIO (CM. PHUCYHOK 2.6: JJIUTEIbHOCTh OTOOpa)XXEHUs a) BPEMEHH;
0) nathi).

o e
RN by gl 0 ua-o
JUTUTEThHOCTh JITTeTEHOCTH
0TOOpaXeHUs 0TOOpaKeHUs
BpEMEHU JaThI

Pucynok 2.6 — JlnurenbHOCTH OTOOpaXKeHUsT pabouHX PEKMMOB MHIUKAIIUH

Jlis BX0oJla B MyHKT YCTaHOBKU JJIUTEIBHOCTU OTOOPAaKEHUS BHIOPAHHOTO PEXHU-
Ma HaaTb KHONKY “MeHr”. /[ Hauana yCTaHOBKM HEOOXOIHUMO €II€ pa3 HaXKaTb
KHOIIKY “MeH10”.

YcraHOBKa MMOKa3aHWI aHAJOTMYHA YCTAHOBKE TEKYIIEr0 BPEMEHU U 1aThl (CMOT-
peTh Bhile). BHMMaHue, HyJlI€eBOE 3HAYEHUE JTUTENBHOCTH OTKJIKOYAET COOTBETCTBYIO-
M pexXuM UHAUKAIUU. 715l BBIXOJa U3 ATOTO peXUMa YCTAaHOBKH HEOOXOIUMO HAXKH -
MaTh KHOMKY “BbIxoa” 10 Tex mop, IokKa yCTPOMCTBO HE BOMIET B PEKUM PaOOTHI.

2.3.6 HacTpo#Ku MOrOJIHBIX CEHCOPOB

YeTpoicTBO UMeeT porpaMMHbBIA HHTep(deic 1 3-X MOTOAHBIX CEHCOPOB, B TO
BpeMsl, Kak (pU3MUecKuX JaTYUKOB He Ooisiee 2-X. DTO cleNnaHo A BOBMOKHOCTH BBOJIA
PYUHBIX ITOKa3aHUM JAXE B TEX CIIydasX, KOTAa COOTBETCTBYIOLIMK MOTOAHBIA CEHCOP
OTCYTCTBYET (T. €. IOMyCTUM BapuaHT Tabi0 BooOIIEe Oe3 MOroHbIX CEHCOPOB, B KOTO-
POM BCE MOTOAHBIE TAPAMETPBI 3AHOCITCS BPYUHYIO).

JUIs moucKa JaHHBIX IyHKTa MEHI0 HEOOXOAUMO OJHOKPAaTHO HaXXaTh KHOIKY
“MeHI0” 1 OJHOKPAaTHBIMU HAKATUSAMU KHONKHU *“+” HY)KHO “TIPOIMCTaTh’ 0 Iepexosa
K TMPUIIALIEHUIO IIYHKT MEHI0 HACTPOMKH ONPENEIIEHHOTO IOrOAHOIO0 CEHCopa
(puc. 2.7), toe HOMEp MOTOJHOTO CeHcopa 0003HAYaeTCs YHMCIOM JO TOYKU (CM.
puc. 2.7).

haln

\HOMep IIOrOJTHOTO CEHCOpa }7

PucyHnok 2.7 — [Ipumianienre B IyHKT MEHIO HACTPOMKHU
IIEPBOrO IOrOAHOTO CEHCopa
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JlJis BXOAa B IMMyHKT HACTPOEK IMOTOIHOTO CEHCOopa Ha)KkaTh KHOMKY “MeH10”, mo-
cie dyero OyzmeT BbIOpaHO MpUINIAIIEHUE B TOJANYHKT TEMIIEpAaTYpHOU KOPPEKIIUH
(puc. 2.8, a). Ecniu Hy»KHO BOMTH B MOAIYHKT TEMIIEPATYPHOU KOPPEKIIUHU, HAKUMACTCS
KHOTKa “MeHI0” (B MPOTHUBHOM CITy4ae C MOMOIIb KHOMKHU *“+” MaHHBIN MOAIMYHKT TPO-
JIUCTBIBACTCS).

| -

Q) L 0) .2 TemmeparypHas KOpPPEKLs |
R Iy i

B) | LALIC) r) x{ Pazpeuienue py4Horo BBojia Temiiep. \
s NY -l

AR RIN ] g N ) T ~ Pyd4HOe 3HaYCHHE TEMIIEPATYPHI |
R g o

K LA 3) - PaspeliieHne pyqHOTO BBOIA JAaBJICH. |
RN ) g

1) | L K) | (10 {quHoe 3HAYCHUE JABIICHUS \
‘RN = o

| L M) - PazpelneHue py<4HOro BBOJA BIAXKH. |
LNt - =1

H) LML | ©) 02, « Pyunoe snavenne BraxsocTn |

Pucynok 2.8 — HacTpoiiku morogHoro cescopa

TemneparypHass KOppekiusi paboTaeT CIAEAYIOIUM 00pa3oM: 3HAYEHHUE KOPPEK-
IIUA CYMMUPYETCSI ¢ UBMEPEHHBIM 3HAUCHHEM U (DOPMUPYET pe3yJibTaT, KOTOPhI BHIBO-
nuTces Ha Tabno. [locne BXxosia B JaHHBIN MOAMYHKT, yCTaHOBKA 3HAYEHUS MPOU3BOIUTCS
udpoBeiMu kKHOMIKaMu I1Y (pucynok 2.1). CHavana BBOAUTCS MOIYJb (aOCOIIOTHOE
3HAYEHUE) TIOTPABKH, a 3aTe€M, €CJIM HEOOXOAUMO OTPHUIIATeNIbHOE 3HAYCHUE, HAXKIMAET -
csa kHonka “Menio”. JlomyctuMbie 3Ha4€HUsI onpaBku oT —9.9 no +9.9. [lns BbIxoaa C
JTAHHOTO TIOJIMMYHKTA HAKUMAETCs KHOMKa “MeH10”.

CrnenyromuyMy NOAMYHKTAMU HACTPOEK MOTOJAHOTO CEHCOpa SIBISIOTCS MOAMYHK-
Thl, YKa3aHHbIC Ha pUCYHKE 2.8 (MO3ULIMH B — 0). UMCIIOBBIE 3HAYEHUS 3aHOCATCS aHAJIO-
TMYHO TeMIepaTypHoi koppekiuu. Jns ¢aros, HIKHEE MOMOXKEHHE “KBaJpaTHKa” CO-
OTBETCTBYET OTKJIIOUEHHOMY COCTOSIHUIO. /{7151 BKitoueHust (mepeBoja “KBajaparvka’ B
BepxHee nojoxkeHue) Ha 1Y Haxumaercs kHomka “1”. Jlns oTkiroueHus (mepeBona
“KBaJjpaTuka’ B HIKHEE MOJIOKEHHE) KHOTIKA “0”.

JI7st BBIXOJIA M3 ATUX PEKUMOB HEOOXOJMMO Ha)KMMaTh KHOIKY “BbIxoa” 10 Tex
op, MoKa He MPOU30UIET BBIXO/] B PEKUM PaOOTHI.

IIpumeyanus:

« @OyYHKIHUS TEMIIEPATYPHOM KOPPEKIIMHM HUCKOJBKO HE TapaHTUPYET HOCTOBEpP-
HOCTh M3MEPEHMSI TEMIIEPATyphl U UCIOJIB3YETCS] Ha YCMOTPEHUE IOJIb30BaTENs.
B ciydae cyliecTBeHHBIX OTKJIOHEHUM U3MEPEHUS TeMIlepaTypbl PEKOMEHIYeTCs
BbIOparTh Oosiee yaayHOE MECTO PaCIOJIOKEHUS TepMOJIaTUMKa (CM. pEeKOMEHHa-
IIUM BBIIIE 1. 2.2 TTOATOTOBKH U3JIEJIUS K UCIIOJIH30BAHUIO);
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* BBox py4HbIX 3HAYEHU JJIA TeMIEPaTypbl U BJIAKHOCTH Bcerga B ¢popmare
AeCATUYHON APo0H, HE3aBUCUMO OT TOTO, B KakuX (popmarax JaHHbIE 3HAUCHUS
0TOOpaXKaroTCs MOJISIMU OTOOPAKEHHS TTOTOHBIX TAPAMETPOB.

2.3.7 CunxpoHu3zanus pabounx peKUMOB UHIANKAIIMN C IEPBUYHBIMUA YaCaMU

B cucreme yacodukanuu T Hepenko UrparoT poib BTOPUYHBIX 4acoB. B 3Tom
CJIy4ae UMeEeTCsl BOBMOKHOCTh CUHXPOHHU3UPOBATh PEKUMBI NHIUKALMU C IEPBUYHBIMU
qacamu.

JUis moucka AAaHHOTO MYHKTa MEHI0O HEOOXOAMMO OJHOKPATHO Ha)XaThb KHOIKY
“MeHI0” ¥ OTHOKPAaTHBIMU HAXKATUSIMU KHOIKU “+” “mponuctars’ 10 NpUITIAIICHUS B
JaHHBIA MMyHKT MEHIO (puc. 2.9, a). g BXxoja Haxkarh KHONKY “MeHio” (puc. 2.9, 0).

a9 k| 0

(
C

Pa3pemenune cuaxpoHu3anuu
PEKUMOB UHAUKAIUU C
MIEPBUYHBIMU YacaMHU

PucyHok 2.9 — Pa3penieHrne CHHXpOHU3alMU PEXKUMOB NHIUKALIUN

Hwxuee monokenue “kBajparuka” COOTBETCTBYET OTKIIOUEHHOMY COCTOSHHUIO.
Jlns BriroueHus (repeBoaa “kBaJparvka’ B BEpXHee NojiokeHue) Ha 1Y Haxumaercs
kHomka “17. Jlnsg oTkimroueHus (mepeBona “KBajparvka’ B HUKHEE MOJIOKEHHE) KHOMKA

“09’
.

IIpuMmeyanus:

* B MOMEHT IIepeJlauy IEPBUYHBIMHU YaCaMH PEKAMa UHAUKALMY TemIeparypsl, OT
0TOOpaXxaroT BpeMs, T. K. HE UMEIOT JaHHOTO PeXUMa;

* IpPH Pa3pelICHHH CUHXPOHU3AIUU PEKUMOB NHANKALNUK C IEPBUYHBIMU YaCaMH,
YCTAaHOBKHU JJUTENBHOCTEN pabouux peKMMOB MHIUKALUU BCTYIMAT B CUITy TIPH
HapyLICHUU CUHXPOHU3ALIHH.

2.3.8 HacTpoiku MHAMKALIMU

Hactpoliku nHIMKAlMKA TO3BOJISIOT YIPABIATH SIPKOCThIO cBedeHus DT, a Tak xe
HEKOTOphIMU Y hexTamu.

B OT spKoCTbh CBEUEHHUSI MOKET YCTAHABIMBATHCS KAK BPYUHYIO, TaK U aBTOMATH -
YEeCKU B 3aBUCUMOCTH OT BHEIIHETO ocBelleHus. [lomyckaiorcs KOMOMHHUPOBAHHbBIE Ba-
PHAHTHI yIIPABIEHUS APKOCTHIO CBEYEHHUSI YaCOB.

JUis moucka AAHHOTO MYHKTa MEHI0O HEOOXOAMMO OJHOKPATHO Ha)aTb KHOIIKY
“MeHI0” 1 OHOKPATHBIMH HAKaTUSAMM KHONKM “+” “IponucTars”’ A0 NMPUITIALIEHUS B
JaHHBIN TyHKT MeHto (puc. 2.10, a). [{ns Bxoga Haxath KHONKY “Mento” (puc. 2.10, 06).
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» Scrn 9997

CrerneHp BIUSHUSA
3HaueHUE SIPKOCTU JlaTYMKa BHEITHETO
(ot 0 10 99) ocsemenus (ot 0 10 9)

Pucynox 2.10 — Hactporiku unaukamuu 9T

PerynupoBka creneHu BIUSHUSA JaT4MKa BHEIIHETO OCBEIEHUS TPEOYeT OTAelNb-
HOT'O MOSICHEHUs. YeM BBILIE 3TO 3HAYEHUE, TEM LIMPE AUAIlla30H U3MEHEHUS SIPKOCTH B
3aBUCUMOCTH OT BHEIIHEro ocpeuieHus. [Ipuuém, BepxHss rpaHunia spKOCTH BCETAa
OTpaHUYE€HA HACTPOMKOM 3HAYECHUS SIPKOCTH.

PexomenyemMble 3HaU€HUS B 3aBUCUMOCTH OT CUTYall1HU:

Curyanus 3nayenue | CreneHbp BIUSHUSA
SPKOCTHU JaTYuKa BHEIIHETO
OCBEULICHUS
[TonHpl Auana3oH: AHEM SIPKO, HOYBIO TYCKJO. 99 9

KoHTpacTHOCTh NMpUOMM3HUTENIBHO OJUHAKOBasi He-
3aBUCHMO OT BHEIITHETO OCBEIICHUS

Pexxum yBenuueHHol HouHOW sipkocth. Houbro| 99 6-8
KOHTPACTHOCTbH BBIIIE YEM JTHEM

Pexxum npurnymenHnoi sipkoctu. KontpactHocTh 6080 9
npUOIM3UTETFHO  OJWHAKOBAsST HE3aBUCHUMO  OT
BHEIIIHETO OCBELICHUS

OTKITIOUEHHE JTATYNKA BHEITHETO OCBEILICHUS 0-99 0

IIpumeyanus:

« He Bce DT mMeroT gaTurk BHEIIHETO OCBelleHus. Kak npaBuiio, uzaenvs Ha Auc-
KPETHBIX CBETOAMOAAX MMEIOT 3TOT JAaTYMK, B TO BPEMs, KaK M3JIENIUSI HA CBETO-
JTMOJTHBIX MaTpPUIaX HEPEJIKO MOCTABIISIIOTCS 0€3 HEro;

* €CJIM B TOCTaBJIEHHBIX DT OTCYTCTBYET JaTUMK BHEIIHETO OCBEILICHUS, TO B MEHIO
clenyeT OTKJIIOUHUTH €ro (YyCTaHOBUTH HYJIEBOE 3HAUCHME JUISl CTETICHU BIIUSHUS
JaT4YMKa BHEIIHETO OCBEILIECHHUS);

* €CJId BAPYT YCTAaHOBKA MAaJIO SIPKOCTHU MpHUBEJIa K TOMY, YTO OTOOpakaeMyro HUH-
dbopMaliii0 HEBO3MOXXHO TMPOYMUTATh, MOXHO BOCIIOJIB30BAThCS OBICTPOM KO-
MaHI0i cOpoca HACTPOEK SIPKOCTHU (UUTATh HUXKE MYHKT “BhICTpbie KOMaHbI").

2.3.9 JlonomuuTenbHbIe HACTPOUKHU 3 (DekToB it T ¢ CeKyHIHBIM KPYyTOM

B OT ¢ cexyHIHBIM KPYTOM MMEETCS TOIIOJIHUTENBHBIN ITYHKT MEHIO, ITO3BOJISIO-
Ui ynpaBisaTh 3Q(eKTaMu CEKyHAHOTO KpyTa.

JUis moucka AaHHOTO MYHKTa MEHI0 HEOOXOAMMO OJHOKPATHO Ha)XaThb KHOIKY
“MeHI0” 1 OTHOKPAaTHBIMM Ha)aTUSIMH KHOIIKM “+” “‘ponucTars”’ 10 MpUITIALIEHUS B
JaHHBIA MyHKT MeHIO (puc. 2.10, a). J{ns Bxoaa HaxkaTh KHONKY “Mento” (puc. 2.10, 0).
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DddexTr cexyHIbI
(ot 0 10 9)

Pucynok 2.11 — JlononuuTtenbHble HACTPOKU 3 (HEKTOB CEKYHJIHOTO Kpyra

Pexxum mapkepoB

CEKYHJIHOTO Kpyra
(ot 0 1o 6)

O} dexThl ceKyHIbI CBEACHBI B CIAEAYIONLYIO TAOIHUILY:

DddeKT cekyHIbI 3HaueHue
DddekT cexropa 0
DddekT Oerymieit CeKyHIHON TOUKH 1
Oddext panapa (mmpuHa 3 TOUKH) 2
OddekT panapa (mmprHa 5 TOUEK) 3
OddexT panapa (muprHa 7 TOUEK) 4
Oddext panapa (mmpuna 9 Touek) 5
Oddext panapa (mmpuna 11 Touek) 6
OddekT panapa (mmpunHa 13 Touek) 7
OddekT panapa (mmpuHa 15 Touek) 8
DddexT panapa (mupuHa 17 Touek) 9

PexuMbl MapKepoB CEKYHHOTO Kpyra CBEJICHbI B CJIEIYIOUIYI0 TaOIUILy:

Pexxnm MapkepoB CEKyHIHOTO KpyTra 3HauCHHE
Mapxkepsbl OTKJIFOUEHBI 0
Mapxkeps! kaxasie S Touek (12 mapkepon) | 1
Mapxkeps! kaxasie 10 Touek (6 MapkepoB) | 2
Mapxkepsl kaxasle 15 Touek (4 mapkepa) | 3
Mapxkepsl kaxasie 20 Touek (3 mapkepa) | 4
Mapkeps! kaxaeie 30 Touek (2 mapkepa) | 5
EnvHCcTBEHHBIN MapKep 6

D@ deKThl CeKyHIbI U PEKUMBI MAPKEPOB MOKHO COBMENIATh B JTIOOBIX KOMOWHA-

LUSX.

IIpumeyanmne: HACTPOMKHU SPKOCTHU TaK ke BIUSIOT HA SIPKOCTh CEKYHIHOTO KPYy-

ra.
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2.3.10 OneparuBHBIN BBOJ PYYHBIX IMOTOHBIX IMOKa3aTeIeH U OBICTPhIC KOMaH/IbI

Korma OT paboTtaeT B OCHOBHOM peXHUMe, TO JOCTYIIEH ONEePaTUBHBIN BBOJ Pyu-
HBIX MOTOAHBIX MoKa3arenen. st nmpumepa npuBeneHo JT ¢ TpeMs MOoJasSMH MOTOAHBIX
nokasaresneit (puc. 2.12).

ITone Nel. b g
g VN
Temneparypa 1-ro narunka, - V! ey [
(opMaT IeCATHUHBIA. = : " ( e ”-l H I'"
L) - = / -_—' A

Omnep. ycTaHOBKa HE TOCTYITHA
(3amperneHo ¢uiarom py4H. 3Had.)

[Tone Ne2 (pemakTupyemo B TaHHBIHA MOMeHT).
TemmnepaTrypa HECyIIECTBYIOIIErO 2-ro JaT4ynKa,
dbopMar 11e104uCICHHBIH.

Ornep. ycTaHOBKA: HAaXaTh U YAEPK. KHOIIKY 2

ITose Ne3.
Hasnenue 1-ro natdvka, opmar LeI0UUCICHHBIN.
Ornep. ycTaHOBKA: HAaXaThb U yAEPK. KHONIKY 3

Pucynok 2.12 — ITpumep OT ¢ Tpems oasIMU IOTOAHBIX MOKa3aTeaen

JIns onepaTMBHOM YCTAHOBKHU ISl OIPEAEIEHHOIO MOJIs IMOTOIHBIX ITOKA3aTeleH,
HY>KHO HA’KaTh M yaep:kuBath KHONKY IIVY (oT “1” 1m0 “9”, COOTBETCTBYIOLIYIO HOME-
py HoJisl) B Te4eHUM ABYX CeKyH/, (cM. puc. 2.12). IIpu 3ToM KOppeKTUpyeMasi BETUYH-
Ha OyzieT 0TOOpakaThCs Ha OCHOBHOM CBeTOIUTaHe (BepxHssa cTpoka DT Ha puc. 2.12), a
COOTBETCTBYIOLIEE TOTOTHOE T10JI€ OYAET MUTaTh (BTOPOE MOJIE, KOTOPOE BBIAECICHO IpPs-
MOYTOJIBHUKOM Ha puc. 2.12 ). Jns BeIXoga U3 pexxuma ONepaTUBHOIO BBOJA J10CTATOY -
HO HaXaTh KHOIIKY “BbIxon”.

Mpumeyanus:

« BBox pyuHBIX 3HaUEHUH IS TEMIIEPATyphl U BIAXKHOCTU Bceraa B popMare aecs -
TUYHOU JPpOoOU, HE3aBUCUMO OT TOTO, B KakuxX (hopmarax JaHHbIE 3HAYEHUS OTOO-
paXkaroTcs MOJIIMU OTOOpaKEHHUS ITOTOJJHBIX MapaMeTpoB (CM. IpUMeEp I BTOPO-
IO MOrOAHOTO MOJis Ha puc. 2.12);

« BBog pyuHbIx nokaszaresneil JomKeH ObITh pa3peuIéH COOTBETCTBYIOLUM (parom.
K nmpumepy, Ha puc. 2.12 ajis TpeThero NOoroaAHOro moJisi, Hy>kHO pa3peiinuTh JJIs
NePBOro MOr0HOI0 CEHCOPa YCTAaHOBKY PYYHOTO 3HA4YCHHs JaBieHUs (TOApoO-
Hee CM. 1. 2.3.6 HaCTPOMKH MOTOAHBIX CEHCOPOB).

Korga OT paboTaeT B OCHOBHOM PEKHUME, TAK K€ JOCTYIHBI ObICTPhIC KOMaH/IbI.

JIJ1st 5TOr0 MCHOJIB3YIOTCS OJHOKpaTHbIe HaxkaTus 1udpoBbix kHOMOK I1Y (or “0” mo
“9”). Bce ObICTpBhIE KOMAH bl CBEJICHBI B CIIEAYIONTYIO TaOIHILY:
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Haszpanne xomaH b1 Knonka | [Ipumeuanne
Iy
®dopcupoBarh pexXUM 0TOOpAKEHUS] BpEMEHU | Ha Bpems 5 cekyHn
dopcupoBarh PEKUM OTOOPAKESHUS TATHI 2 Ha Bpems 5 cexyHn
dopcupoBark peXUM 0TOOpaKEHHS TeMIepary- | 3 Ha Bpems 5 cexyHn
pBI
OT100pa3uTh BEPCHUIO MPOIIMBKH YaCOB 8 Ha Bpems 5 cexyHn
COpoc HacTpOeK UHAUKAIINT 9 Komanjaa nocrynua
TOJIbKO B TeueHnu 10 cex
1ocJie BKJIKYEHUS
[IporecTupoBarh dKpaH 0

2.3.11 CuHxpoHHU3AIMS YacOB U OTOOpakeHHe (DakTa CUHXPOHU3ALUU

Ha pucynke 2.13 orobpaxeHna o00011eHHas cxema 4acopUKaIHH.

GPS —
—————— >
MOZYJIb
Ay IIepBuuHbIE
4achl

Ik 7" 4 y A
Bropuunsie BropuuHnsie
4yacel 4achl

Pucynok 2.13 — O606ménHnas cxema qacopuKarmu

[lepBuuHbBIE Yachl MOTYT CUHXPOHU3HPOBATHCS OT ATAJIOHHOTO MCTOYHUKA (B Ka-
yectBe nmpumepoB rnpusesieHbl GPS-monynsb u T1K), npuuém TOIbKO OT OAHOTO UCTOYHU -
Ka B JJAaHHBI MOMEHT BpEeMEHHU. BTOpUYHBIC Yachl CUHXPOHU3UPYIOTCA OT MEPBUYHBIX
yacoB. BHMMaHMe: JTMHUU CUHXPOHU3AIMU UMEIOT MOJISPHOCTh. BepHyro MoiasipHOCTH
MOKHO OINPEAEIUTh METOJIOM MPOO U OIIMOOK.

Hanuuune cuHxpoHu3anuu (XOTh Ha MEPBUYHBIX, XOTh HA BTOPUYHBIX) OTOOpaka-
eTCs TOJBKO TOTJa, Korjga oTtoOpaxkaercs: Bpemsi. MakT CUHXPOHU3AIMU OTOOpa)kaeTcs
YaCTOTOM MUTaHUS PA3ACIUTEIHHOTO IBOCTOUMS (MIIM TOYKH, €CJIM OTCYTCTBYET JIBOETO-
4Ke) Ha UHIUKaTope.

[Ipy HanMuUMKM CUHXpPOHU3ALMKU YyactoTa Muranus pasHa 11'm (0,5 cekyHn cBeTUT-
csau 0,5 cexyna He cBeTutc). [Ipu OTCYTCTBUM CUHXPOHU3ALMU YAaCTOTAa MUTAHUSI PaB-
Ha 0,57 (1 cexynay cBeTuTCs M 1 CEKyHAY HE CBETUTCH).

[Ipumeuanue: npu cuuxponuzauuu ot GPS-monynsa, muranuve nBoerouus ¢ ya-
croroi 1 I'y o3HavaeT Tosbko Hanmuuue cBsizu ¢ GPS-monynem. dakT CMHXpOHU3AIUU
CO CIIyTHHUKaMH MOKHO onpenenuts no GPS-moayiro.

JlonmosiHUTEIbHBIE CBeAeHUs CMHXpoHu3auun ¢ GPS-Moaynem: nocne BKIIO-
yeHusa GPS-Monyns MpoOMCXOINUT MOMCK CITyTHHKOB. IIpy mpaBUibHO yCTaHOBIEHHOU
anteHHe GPS mnpuéMHuka cuHXpoHUW3aUMs HauuHaeTcs depe3 5-30 MHHYT (Bpems,
HeoOxoauMoe JIs (PUKCAIMU MECTOTONIOKEeHUS cITyTHUKOB). Eciu GPS-monynb He cuH-
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XPOHHU3UPYETCS] B TCUCHUH JJTUTEIBHOTO BpeMeHH (0ojiee OHOro yaca), TO MOXKET BO3-
HUKHYTh HEO0OXOIMMOCTbh B M3MeHeHUU MmecrononoxeHuss GPS anteHHsl U mpoBepkH
HaAEKHOCTH €€ TOJKIIIOYEHUSI. AHTEHHY HYKHO pacroyiarath TakuM 00pa3oM, 4ToObI B
e€ 30He BUAMMOCTH ObUTO HEOO (MM XOTsl OBl y4acTOK HeOa).

B o6miem ciiydae ajisi OJIHON yBEPEHHOCTH B HAJIMYUKU CHHXPOHH3AIUU MOXKHO
MMOPEKOMEHIOBATh CIEMYIONIEe: TOCIe OTOOPAKEHUS HAJIWMYHsI CHHXPOHMU3AIUU TIOIIbI-
TaThCS M3MEHUTH BpeMs WiH 1aty ¢ moMorisio [1Y. [lpu Hanmmuum cMEXpOHU3AIMN aTa
Y BPEMS BOCCTAHOBSTCS.

3 TEXHMUYECKOE OBCIY’KUBAHUE

3.1 O6mume ykazanus

DeKTpoHHOE Tabia0 00Ma/al0T BHICOKUMHU TEXHUYECKUMH XapAaKTEPUCTUKAMU U
paccuuTaHbl Ha JIOJTOCPOUYHYIO pabOTy C COXpaHEHHEM IMapaMeTpoB MpPH MPaBUIHLHOU
UX 3KCIUTyaTalHH.

[Tpu skcrutyataniuu u3aeanii HeoOXOAMMO MPOBOJUTH UX TEXHUYECKOE OOCITYKH-
BaHue. TexHuueckoe odcmyxuBanue aenurcs Ha TO-1 (onepaTuBHOE TEXHUYECKOE 00-
cinyxkuBanue) U TO-2 (1onyrogoBoe TEXHUYECKOE 00CITyKUBAHHUE).

TO-1 npoBoaUTCA €XKETHEBHO 3KCILTYaTUPYIOMIMM MEPCOHAJIOM U 3aKJII0YAETCS B
CIENYIOIIEM:

* OCMOTp BHEIIHEro BUJA AJIEKTPOHHOIO TalJO C LEIbI0 MPOBEPKH LIETOCTHOCTH

KOpILyca, CETEBOTO IIHYPa U BUJIKHU, TEPMOAATUNKa, KaOesnel CBA3H U T.1.;

* yJIaJeHHUE C MOBEPXHOCTH MBUIM CYyXOH BETOLIBIO.

TO-2 npoBOAUTCS MPU BBOJAE M3JEIUSA B DKCIUTYyaTAlMIO U Jajee ¢ NEPUOIUYHO-
CTBIO MOJIrofa. PaboThl 1OJKHBI BBINOIHATHCS TEXHUYECKUM CIIELUATMCTOM, UMEIOIINM
COOTBETCTBYIOLYI0 KBanu(pukanuio. [Ipu nposegenun TO-2 BeIMOIHSAIOTCS padOTHI,
npexycmorpennblie TO-1, a Tak ke BO3MOXHasi MpOBEpKa M 3aMEHa JIMTUEBOM Oara-
peiiku Ha 11aTe KOHTpoJuiepa.

[IpoBepsaTh TUTHEBYIO OaTapelKy CIEAyeT B Cilydae pPerysipHOro copoca BpeMe-
HU U J1aThl [10CJIE BBIKJIIOYCHUS ITUTAHUS.

[Topsinok MpoBEPKU U 3aMEHBI OaTaPEHKH CIIETYIOIIHIA:

*  OTKJIIOYMTb YacChl OT CETH;
* HaWTH MJATy YaCOBOTO KOHTPOJLIEPa, a Ha Hel uTreByto Oatapeiiky CR2032;
* BBIHYTh OaTapeiiky c JepkaTeis U ¢ TMOMOIIbI0 TeCTepa 3aMEPUTh HaIpSKEHHUE

Oarapeiiku. Ecnu ono Huxe 2,9 B, To Oarapeiiky ciieqyer 3aMmeHUTh. B npoTus-

HOM CJIy4ae yCTaHOBUTb IIPEKHIOI OaTapeiiky 00paTHO;

* ecau cOpoChl BPEMEHHU U AaThl HE NPEKPATHIINCh — OTIIPABUTh YaChl HA PEMOHT.

3.2 Mepbl 0e301aCHOCTH
K mpoBenenuto paboT Mo TEXHUYECKOMY OOCIIY>KMBAaHHUIO 3JEKTPOHHOIO TalJIO
JOTMyCKaeTcsi 00CTyKUBAIOIIHMKI TIEPCOHAN, UMEIOIIUMA TBEP/IbIE MPAKTUUYECKUE HABBIKH B

AKCIUTyaTallMu ammaparypsl 1 3Haomuii "[IpaBuna 6e30nacHoM dKCIUTyaTaluu AJIEKTPO-
YCTaHOBOK MOTpeduTenei'", a Takke UMEIONINN KBaTU(DUKAITMOHHYIO TPYMITY IO AJIEK-
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Tpobe3onacHoctu He Hiwke III. K anmaparype moaBoauTcst HanpspKeHUE TIEPEMEHHOTO
Toka 220B.

OO6cnyxuBaromuii nepconan, npoposaiuid TO, T0KEH MOMHUTD, YTO HEOpexk-
HOE OOpallleHUe ¢ anmaparypou, HapylIeHHe HHCTPYKIIMH 110 dKCIUTyaTalud U Mep 0e3-
OIMMACHOCTU MOTYT MPHUBECTH K BBIXOAY W3 CTPOS alIaparypbl B IEJIOM, a TAKXE K He-
CYACTHBIM CIJIyYasiM.

[Tpu mpoBeaenun TO Ha BKIIIOUEHHOM ammaparype 3ampeliaeTcs: pa3oupars Kop-
IyC, 3aMEHSATh NPEIOXPAHUTENIb U TPOBOJAUTH YUCTKY.

4 TEKYIIAHA PEMOHT

4.1 O0mme ykazanus

PeMoHTHBIE pabOTHI, CBSI3aHHBIE C BCKPBITUEM U JJOCTYIIOM BHYTPb 3JIEKTPOHHOIO
TabJO0 JOJKHBI MPOBOAUTHCS B CIELUATU3UPOBAHHOW MAacCTEPCKOM CIIELUATIHCTOM,
MMEIOLIUM JIOCTaTOYHYI0 KBaJIH(PHUKAIMIO B o0nactu peMoHTta POA, nmeromum kBajiu-
(¢uKaMoOHHYIO Tpynmy Mo 31ekTpode3onacHocTd He HUxe I n u3yunsmmm PO u oco-
OCHHOCTH AIEKTPOHHOTO Ta0JIO.

4.2 Mepbl 0e30I1aCHOCTH

BYJABTE OCTOPOXHbI! B yacax s1eKTpOHHBIX MPUCYTCTBYET OMACHOE JJIsi
KW3HU HanpsixeHue 220B.

[Ipu BBIMOTHEHUU PEMOHTHBIX PabOT 3arpeliaeTcs:

* IPOBOAUTH 3aMEHY BCTABOK IUIABKUX IIPU BKIOUEHHOM CETEBOM IIUTAHUU;

* JWCIIOJb30BaTh BCTABKM IUIABKHE HE COOTBETCTBYIOLIME HOMHWHAJIBHOMY 3HAye-
HUIO;

* IPOU3BOJAMTH 3aMEHY BBILIEAIINX U3 CTPOS JIEMEHTOB IIPU BKIIOYEHHOM IIHUTA-
HUH.

S TPAHCIIOPTHUPOBAHME

5.1 TpancnopTUpOBaHUE U XPAHEHHE W3/AENUS JOJKHO MPOU3BOAUTHCS B COOT-
BeTrcTBUU ¢ TpeboBanusamu ['OCT 15150 u nactosero PO.
5.2 Ilpu TpaHCIIOPTUPOBAHUM U3/EIINE BBIACPKUBAET BO3ICHCTBHE:
* TeMmepaTypbl oKkpyxaroniei cpeapl ot -40 10 +50°C;
* armoc(epHoro nasnenus 10 170 Mmm pT. cT.;
* MHOTOKPAaTHBIX YIApOB C YCKOPEHHEM 10 15¢ npu JIUTEIBHOCTH UMITYJIBCOB S-
10mc.
5.3 TpancopTUpOBaHHUE U3IENHSI MOKET IPOU3BOAUTHCS B KPBITBIX TPAHCIOPT-
HBIX CPEJICTBAaX BCEMHU BHJIAMU TPAHCIOPTa, IPU YCIOBUU COONIOACHHS TPeOOBaHMIA,
YCTAHOBJICHHBIMA MaHUITYJISIHMOHHBIMHM 3HaKamMu mo 1.5.4., HaHeCEHHBIMH Ha TpaHC-
MOPTHYIO Tapy.
5.4 YcnoBus XxpaHeHUs! U3/ENUs B YaCTU BO3ACHCTBUS KIMMATHYECKUX (DaKTOPOB
noikHbI coorBeTcTBOBaTh rpyie 2(C) mo 'OCT 15150.
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