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MPEOUCTIOBUE

Bo Bce BpeMeHa MNOHATHE ~4achl’ IOApa3yMeBalO 0TOGpaKeHne
BpEMEHHM IIyTeM BpalllCHUsA YacoOBO# M MHHYTHOM cTpernoK. JIocTaToyHO
JTUTEJIBHBIA IIPOLIECC COBEPIIIEHCTBOBAHHA MEXAHUYECKHX 4YdCOB dax-
THUECKH JOCTUT mpepena. Jlaxe HE3HAUMTEITbHOE NOBBILICHHE TOYHOCTH
XOa 4acoB M YNyMLIEHHe APYTMX 3KCIUTyaTalMOHHBIX XapaKTepUCTUK
TpefyeT HEONMpaBAHHO GONBIUMX 3aTPAT, CBA3AHHBIX C H3rOTOBJICHUEM:
[eTaneil ¥ NpPUMEHEHHeM [OPOTOCTOAIIMX BbICOKOKAYECTBEHHBIX Ma-
TEepHAJIOB.

HoBble WOEH TNOCTPOEHHA 4YacoB, OCHOBAHHBIE HA [IOCTHXKEHMSAX
3TEKTPOHHOM TEXHMKH, OTKPbUIM LIMPOKHE MEPCIEKTHBAI MOBBIIICHNA
KayecTBa 4yacoB. BHempeHue 3MEKTPOHMKH B Yachl HAYaloCh C 3aMEHBI
aHKEpHOTO WIM MAaATHHKOBOIO 33/1aTYMKa OIOpPHBIX Kone6aHui KBap-
LEBBIM JJICKTPOHHBIM T€HepaTopoM C penuTenem yactorsl. Taxme
yachl MOJYYWIM Ha3BaHWe * JEKTPOHHOMEXaHWYeCKHe, MOCKONIBKY
npeo6pa3oBaHue MEKTPUIECKUX CUTHATIOB BO BPAIATENIbHOE ABHXKEHHIE
CTPEIOK OCYLIECTBIATIOCH C TOMOMIBI0 LIAroBOTO JBUraTens u 3yoOua-
TOr0 peayKTOpa, NpPHMEHAEMOro B OOBIYHBIX MEXAHMYECKHX Yacax.

JlanpHei1iee COBEPIIEHCTBOBAHHE TEXHOIOTMHU [IPOU3BOLCTBA HOITb-
IIMX MHTErpaIbHBIX CXeM M pa3paboTKa HOBBIX TUNOB 3JIEKTPOHHBIX
WHIMKATOpOB IO3BOIWIM B Hayale CEMMAECAThIX FOAOB CO3/1aTh IOJI-
HOCTBI0 3JIEKTPOHHbIE Yachl. B HayanbHOM CTa[lUM CBOETrO MOABIECHUA
OHH MHIMIMPOBAJIH TOJIBKO Yachl ¥ MUHYThI. CerofHs 3/1eK TPOHHbIE YacChl
KpOMe TeKYIIero BpeMeHH [alT MHGOpMAIMIo O [1aTe U MOpAAKOBOM
HOMepe MecAla, aHe Hepenu. O6GbIYHBIM CTATO HAIMYME B Yacax CEKyH-
IoMepa, IpOrpaMMHUpPYEMOH 3BYKOBOH CUTHATM3AlMH, OIpemereHne
BPEMEHM HECKOJIbKHMX YaCOBBIX MOSICOB. MbI paccMoTpuM O6O3HAYCHUA
HApYYHBIX YacOB, KaK MMelI{e HanGonpllee pa3sHOOOpasue MOIeNeH.

B HacTosimee BpeMs BCTpEYAIOTCA TpPHU CHCTEMbl OOO3HAUEHUH
3JIEKTPOHHBIX HAPYYHBIX YACOB:

OJIEKTPOHUKA 5 XXX

IMopsnxoBeii HOMep pa3-
paboTKHu

HNHpexc npennpusiTis-
H3rOTOBUTEIA

DupMeHHoe 060-
3HaYeHue




ITo sToit cucTeMe 0603Hayamuch mopenu ¢ 202 no 209, npuyeM MOJIEIH
202, 203, 204 umenu B obo3navyenud b6. IIpu MomepHusanuu yacos
Ka)XOOH MOJeny Nnpubasisuiace ogHa u3 6yks A, b,B, I u 1. 1. Hanpu-
Mep: InexTpoHuka 5 b6-203”, "Onexrponuka 5-207”.

Haunnasa ¢ 1980 r. KaxaoMmy THIOBOMY JIeKTPOHHOMY GIOKY
HApYYHBIX, KapMaHHBIX M YaCOB-KYIIOHOB NpHCBAMBAIT OBGO3HAYEHHME,
cocrosiniee ¥3 NATH IMdp, NepBble ABe U3 KOTOPBIX 0603HAYAOT [HUa-
METp IEKTPOHHOrO 6/10Ka B MHUIHMETpaX, OCTaIbHbIE — (PYHKUMO-
HalbHBIE W [OMOJIHUTEIbHbIE BO3MOXHOCTH, OCHOBHbBIE OTIIMYHUTEIIbHBIE
ocoGennocTy yacoB. KopiycHoe 0pOpMIIEHHE COCTOMT M3 CeMH IHMQp
U 3aIiChIBaeTca yepe3 Apods. [TonHoe 0603HaYEHHE MMEET BUI:

SJIEKTPOHUKA 5 XX XXX/ XXX X XXX
|

O6o3HayeHHe BapHaH-
Ta MacKHU

O6o3HayeHHe MaTepHalia U BHUI
MOKPHITHSA

O6o3HaueHHe BapHaHTa KOpIlyca

[HopsanxoBbit HOMep pazpaboTku

JlHaMeTp 37eKTpOHHOr o 6J10Ka

Kon npennpusi Tus -u3roroBUTENS:

QupMeHHOE 0603HaueHHe

Hopsinkoesrit HOMep paspaGoTKH IEKTPOHHOro OJI0Ka yCTaHOB-
JIcH B uHTepBaie mipp 350—400 B coOTBETCTBUMM C Tabnuueil, NpUBe-
L €HHOH ‘B NPHUJIOKEHHUH 1.

C 1986 r. BBeneHo 06O3HAUEHHE 3JIEKTPOHHBIX HapYYHBIX YacoB,
cocTosiulee M3 (HPMEHHOTO HA3BaHMSA, MOPAIKOBOTO HOMepa pa3spa-
DOTKH 4YacoB M MOpPAAKOBOro HOMEpa BapHaHTa BHELIHEro o¢opm-
TIEHUSA:

IJIEKTPOHUKA XX XX

O6o3nadenne BapuanTta BHem-
Hero odomnenust

HopsinxoBsiit Homep pa3paboTku

[PupMenHoe 0603HaUCH e

ITopsAnkoBbIi HOMep paspaboTiu COOTBETCTBYET KOHKPETHOMY
ODO3HAYEHUIO IMEKTPOHHOTO BIOKA U YCTaHOBJICH B MHTepBaie uudp
01-99. B KHHUre OGO3HAYEHHA HAPYUHBIX AIEKTPOHHBIX YacOB [1aHbI
IO BTOpOH CHCTeMe 0DO3HaueHui. s oGneryeHus nepesosia 0603Ha-
UCHHM YaCOB M3 CTapOH CHCTEMbI B HOBYI0 B NPWIOXKEHUH 2 NPHBO-
OUTCA raﬁnuua COOTBETCTBHA CTAaPOH M HOBOW CHCTeM O0BGO3HAYEHHIA,
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a B TIPAIOKeHHH 3 — Tabmaua, [03BOJIAIOIIAA ONpeennTh, KaKHMHU
DyHKIMOHATBHBIMH JIOCTOMHCTBAMH o6namaeT Ta- WIM MHAasg MOLeEb
yacoB.

YrpaBnieHHe 3/I€KTPOHHBIMM HaCaMH, 0cOOGEHHO Hapy4HbIMH IIO-
CTIEHMX MOJIeNed, J0BOJIBHO CIIOXHO H TpeGyeT OmpeneseHHOH MOf-
rotoBku. UacTo W3-32 HeyMeHus 06paaTbes ¢ 1acaMu BCe 3aJI0XKEHHbIE
B HHMX BO3MOXHOCTH TaK M HE UCIIONB3YIOTCH.

B paspgene 1 mociepoBarebHO ¥ NpOCTO M3JAralTCsA CBEMICHHA
0 NMpaBWIaxX 3KCIUIyaTalluy BCeX BUUOB HapyuHbIX H HEKOTOPbIX BUIAOB
HACTOJNIBHBIX M HOPOXKHBIX (KAapMaHHBIX) YacoB. JIns yno6¢cTBa MNOMb-
30BAHMS MATEPHATOM IPHMEHSIOTCSA Cledylolye COKpallCHHA B 000-
3HAUEHHH KHOMOK VIIpaBJIeHHWsi HapyuyHbIMHM YacaMH. [IB — npasas
BepxHsaa; [TH — npaBas HIDKHAA, JIB — neBas BepxHaa; JIH — neBas
s, Tonpko B uacax Mopeneit 5-30350 u 5-30350K npumenserca
uudpoBoe 0603HAUEHHE, TIOCKONBKY BCE HCIBIPE KHOTIKH yIIpaBJIeHAA
3TUMH YacaMH C TIPaBO¥ CTOPOHBI KOpITyca.

Pasmen II paccuutan Ha MOArOTOBJIEHHOTO papmonioburens, 37ech
paccMaTpUBAIOTCH YCTpOHCTBO M papdTa B OCHOBHOM HAaCTOJIBHBIX
EKTPOHHBIX YACOB, MOCKONbKY OHM BBINOIHEHbI Ha OUCKPETHBIX
yIeMeHTAX ¥ MMEIT [OBOJBHO CJIOXHBbIC NPMHIMIUAILHBIE CXEMBI,
mpuBefeHa METOIMKa OOHAapYXKCHUA MPOCTEHILMX HEHCIIPaBHOCTEH,
Te, KTO X0ueT Gonee [ETaTbBHO O3HAKOMMIBLA C yCTpOHCTBOM M pabo-
Toffi KBAapUEBBIX pPE3OHATOPOB, ABTOHOMHDBIX HCTOYHMKOB [MUTaHHA
¥ MHOMKATOPOB, HAWAYT 3TH CBeJICHHUA B NIPWIOKCHAAX 4-17. |



1. 3KCIUTYATALUUA 3JIEKTPOHHBIX YACOB

7IJIEKTPOHHUKA §5-30350, -30350K”

JJIeKTpPOHHbIE Yachl MaHHBIX Mopenei (puc. 1,2) umeoT opuHa
KOBbI€ 3JICKTPHYECKHE NapamMeTpbl H GYHKIMOHAIIbHBIE BO3MOXHOCTH
NOKAa3pIBAIOT TEKyIllee BpeMsA B 4Yacax, MHUHYTaxX, CEKYHIax, a TaKX
AHH HE[leNIH, 4KClIa ¥ HOMEpa MECALIEB M OTIIMYAITCA TOJIBKO 0hopM:

JIeHHEM KOPpITyca.

Puc. 1. "Onextponuka Puc. 2. “’Onextponuxa
5-30350” 5-30350K”

Hachl MOCTOAHHO NMOKA3bIBAIOT TEKYILEE BpeMs B Yacax, MUHYTaXx |
M CeKyHNaxX, a Takxke [eHb Hefmenu (puc. 3a). UHdopmanus xaneHma-
DA — [ICHb HEMIeNIM, YUCII0 MecAla (Ha MecTe MHUHYT), HOMEp Mecsna
(Ha MecTe cekyHm) — BrICBeuMBaercs IPH HAXATMM Ha KHONKY 4
(puc. 36) . Ilpu oTmyckaHuM KHOMKuU 4 BHOBH BBICBEUHMBAETCH HHIUKA- |

M TEKYILIEro BpEMEHHU.

J

Puc. 3. Pexxumsl pa6oTh! 4acos:
8 — TeKywero BpeMenn; 6 — xaneHgaps
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Jlum HeenM BBHICBEYMBAKICA B oGoux pexumax. WHAMKAIHMA
GyxBenHasa (cineBa Hanpaso) : [1 — TOoHeAEeNbHHK, B — BrOpHUK, C —
cpema, 4 — ueTBepr, I — nstauua, C — cy66ora, B-— BOCKpeceHbe.

B uacax J[AHHBIX MoJeled Hmeerc BO3IMOXHOCTD OTKITIOUESHHSA
5/1eMEHTOB ITMTAHMA TPH UIATETBHOM XpaHeHHH 4acOB. C 3TO# 1eNbI0
OJHOBPEMEHHO HAKMMAITCA KHOMKH 2 u 3 — MoKa3aHus Ha MHIWKa-
TOpe WCYe3HYT. BKITIOYAOTCA HACKI OIHOBPEMEHHBIM HDKATHEM KHO-
mox 1 u 2. Heobxomumble NMOKa3aHMs TEKYLIEro BpEMeHH yCTaHaB-
JIMBAIOTCA B CJIe/IyIOIIEeM NOPANKeE:

CeKyHI — 3a0IaroBpeMeHHbIM, [0 HauaIa CUTHAJIOB TOYHOTrO
BpeMeHM HaXaTHeM KHOIKH 3 W OTIyCKaHMEM €¢ B MOMEHT TOCTYyIUIE-
HMsi IecTOro curHana wid B 0 ceKyHJ1 Ha IpyTHX dacax,

MUHYT — HXaTHeM KHOMKH 2 ¥ OTIyCKaHHEM €€ HOCIe YCTAHOBKH
HeoBHXOMMMBIX MOKa3aHWH MUHYT;

4acOB — HAXATHEM KHONKM 1 M OTMyCKaHHEM e NOCHe yCTaHOBKH
HY>KHOTO 4aca. |

[Moka3zaHus KaleHJaps yCTaHABIIMBAKTCA B CIIENyIOLIEM IOPA/IKE:

[Hs HefleN|d — CHauajia HaXarueM KHOIIKH 4 6e3 OTIyCKaHMA U Ha-
sKaTHeM KHOMKM 1, 3aTeM OTInycKaHueM (HOCje yCTAHOBKH HYXHOTO
TIHA HENeNH) MOQYEepeHO KHOMOK 1 1 4;

yucna Mecsua — HaKaTMeM KHONKM 4 6e3 OTMyCKaHWA M Haxa-
THeM KHOIKHM 2, 3areM OTImyckaHueMm (TOcje YCTaHOBKM HY>KHOTO
ypcia) TIOOYepeHo KHOMOK 2 1 4; : :

HOMepa Mecsilla — HaXaTHeM KHOIKH 4 6e3 OTITyCKaHUA M HaXa-
THeM KHOMKM 3, 3aTeM OTIycKaHuem (TOcie YCTaHOBKM HOMepa
MecsIIa) MO0YepesHO KHOMOK 3 U 4.

Ilpy ycTaHoBKe KajeHiapsi HeOGXOAMMO HMETb BBMIY, HIO B
yacax IpHMeHeH aBTOMATHYeCKMH CYeT YMCEN B 3aBHCHMOCTH OT MECH-
na: 31 meHs B mapre, 30 —'B anpene ¥ T. A, T. €. €CNIM HAa HHIUKATODE
seicBeunBaerca 04 mecsn, B koropoM 30 mHei, T0 3 1-¢ YHCIIO YCTAHO-
BUTh HEBO3MOXKHO.

" JJIEKTPOHUKA 5-18351, -22356, -30351”

Yacel yKa3aHHBIX Mopenei (puc. 4—6) uMewT OJIMHAKOBBIE PYHK-
IIMOHATbHBIE BO3MOXHOCTM M TOKa3bIBalOT TeKyllee BpemMA B vacdX,
MHHYTaX U CeKYHOAX, a TAK)KE YKCIIa ¥ HOMEpa MECALEB.

B uacax “’JmexTpoHuKa 5-22356”° mpUMeHeH GOMNbLIMH, YeM B ApY-
THX XEHCKMX MO[ENAX, MHIUKATOp, MMEETCs IMO/ICBeTKa A CYMTHIBA-
HuA MHPOpMAUMK B TEMHOe BpemsA CYTOK, JIIOK I 3aMEHbI 3JIEMEH-
TOB MMUTAHUA BJIAJEIIbIIEM. -

B uacax Beimycka mo 1982 ropma BMeCTO HOMepa MeCAla BBICBE-
YWUBAETCA [IeHb HENENH B IUPOBOM BHAE: 1 — MOHEMENbHHUK, A — BTOD-
HUK, 3 — cpela, 4 — ueTBepr, 5 — MATHUNA, 6 — Ccy6OOTa, 7 — BOCKpe-
cenbe. Yachl [aHHBIX MOfeneil MOryT pa6orarh Kak B 12-, TaKk U B
24-4aCOBOM pEXHME. '

B OCHOBHOM peXHMe 4yachl NMOKa3pIBalT TeKylllee BpemsA B yacax
ot 0 mo 23 win ot 1 mo 12 u B munyTax ot 00 mo 59. Yacs! 1 MHHYTEI
;Easnen7er){m MUramouei TOYKOH, CHMBOJIM3HPYIOILEA XOI YacoB

pHC. /a) . i




Puc. 4. ”Onextponunka Puc. §. ’OnexTpoHuKa Puc. 6. "JnekTpoHuKa |
5-18351” 5-22356” 5-30351”

B uacax Beimycka no 1982 ropa B pexume pa6otsr ot 0 mo 23 ua-
COB NpH IEepBOM HAKATHM M OTIYCKAaHUM KHONKHM [IB MHOMKauus Te-
KYIIEro BpEMEHH HCYe3aeT, MOABIAKTCA NOKA3aHHUs eUHHUI TEKYIIHX |
MHHYT U ceKkyH. Tak, ecnu Texymee Bpems 6buio 20.21, TO MOABHUT- !
ca 1.44 win BMecTo 44 mio6oe TeKylee MOKa3aHUe CeKyHJ, (pHC. 70) .
[Ipn MOBTOPHOM HaXKATHU KHONIKH TOABISIOTCH MOKA3aHUA MO PAIKO-
BOTO HOMepa [IHs HEeLe/y U YiCiia Mecsna (puc. 78), IpH OTIYCKaHUH |
KHONIKM BHOBB IOSIBJIAETCA MHIMKAUKMS TEKYLIEr0 BPEMEHM C pasfe- |

JIUTENPHON TOUKOM, MUTafoIel B CEKYH/THOM PHIME. -

' B pexme pa6otel o1 1 10 12 4acoB NMpH IepBOM HAXKATHA KHOTIKH
[IB MHOMKAaIMA TeKyLIEro BpEMEHM MCUE32eT M NOABIAETCH Bpems
B yacax or 1 mo 12 ¢ ykasaHueM uacTH cyTokK: A — Ho nonynHs, P —
nocne monypHsa. Hampumep, 10P (puc. 7r) o3HauaeT HecsaTh 4acoB
TIOCJIE TOJTYIHS WITW IBaJuaTh 1Ba Yaca. [Ipu oTIyCKaHUM KHOMKH MHIH-
Kalus 4acOB IpeKpallaeTCs, MOABIAKNTCA NMOKa3aHUA eIUHHIL TEKYIIUX |
MHUHYT K CeKyHA. [Ipu moBTOpHOM Haxkaruu xHonku IIB mosBRARICH
TIOKA3aHUA [HA HENenu W uicria mecsaua. IIpu OTIyCKAaHUM KHONKY |
BHOBb TIOABIIACTCA MHIUKAIMA BPEMEHHM C MMTAIOLUEH Pa3[lelTUTeIbHOM
TOUKOH.

B wacax Beimycka 19821985 ropos B pexume paboter or O mo
23 4acoB IpH NepBOM HAKATHU M OTIYCKAHMA KHOMKH [IB UHOMKAUUA
TEKYLIero BPCMEHH HCue3aeT, NMOABNAITCA NOKA3aHWS HOMEpa Mecs-
ua u yucia (puc. 71) . Yepes 3 ceKyH/IbI Yachl aBBTOMATHUECKH BEpHYTCA
B POXHM HHIMKAUWK TEKyLIero Bpemenu. Ecnu nocne mepporo Haxka- |
TS IO MCTEYEHWS 3 CEeKYHJ elle pa3 HaXaTh KHonky IIB, -Ha mecrte
MUHYT TOABATCA CEKyHIp! (puc. 7¢). s BO3BpaTa B MCXOTHOE CO-
CTOAHME HEOOXOIUMO HaxaTh KHONKy I1B Tperwii pas. '

B pexume paboTter o1 1 mo 12 yacos IIpH NIEPBOM HAXKATUH KHONKH |
I1B MHIMKAIMA TeKyILero BpeMenu HcyesHer u NOABTIACTCA UHOUKAIMSA
TCKYILICro BpeMeHM B vacax or 1 mo 12 ¢ YKa3aHHeM YacTH CYTOK:
A — 1o monypusa, P — nocne nonynHs. [Ipu oTIycKaHuM KHONKY WHIH-
Kal|Ad 4acoB INpexpalllaeTcs, NOABJIAIICH HOMepa MecAlla ¥ 4YuCia.
IIpn noBTOpHOM Haatwy xHomKwu IR NOABIIAITCA IOKA3aHUA CEKYH]I.
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Puc. 7. Pexxumel paGoTEI 4aCOB!:

a — Texymero BpemMeHu; O — MHMHYT M CeKYHI; B — OHA HeRenu
¥ Mecana; T — 12-4acoBoi; A4 — MecAua u yucia; € — CeKyHA,

[locre mepBOro HAXATHA M OTIMYCKaHM:A KHOIKH IIB uepe3 3 CEKyHMbI
yacpl BO3BPATATCSA B PEXUM MHIMKAIMY TEKYLICTO BpEMEHH.

VoTaHOBKA TOKA3aHWH TEKYLIEr0 BpPEMEHH M KaleHAApsA MpOU3-
Bomutcs KHomkamu I1B u ITH B cTpOro# mocseioBaréjibHoCTH 1o OT-
HOIIEHHI0 K OCHOBHOMY pexumy. M3meHeHue MOKAa3aHMA MPOUCXOTUT
C MHTEpBAJIOM B 1 CeKyHAY.

VeraHoBKa TOKA3aHMI TEKyIIero BpeMeHH H KajleHnaps B Hacax
sumycka 1977 —1982 romoB. HaxarueM KHONKH 1B ycraHOBHTE
OCHOBHO#M peXuM, T. €. TeKyllee BpeMs B Hacax H MHHYTax, pasfe-
JeHHbIX MUTaoLIed TOUKOH.

VeranoBka KaneHmapf. Haxvure ¥ OTHYCTHTE KHONKY
[IH — Ha MecTé 4acoB BbICBeUMBaeTCA Huppa JHA HEHCIH. Haxxmure
xHonky IIB — mHpaMKamusa [HEH HeMe/ld HauMHaeT WU3MEHATHCHA KXY
cexyHy. B MOMEeHT NOABIEHUsA HYXHOTO [IOKa3aHUA KHOIKY OTIYCTHUTE.

Haxmure ¥ otmyctute KHonky ITH BTOpO# pa3 — Ha MeCTe MHUHYT
BELICBETHTOS UHCIIO Mecana. KaK u B MepBOM CiTyyae, HOKaTHEM KHOMKH
1B ycTaHOBHTE HEOOXOOMMOE IUCIIO.

YcTaHOBKA yacoB. Haxmure U OTIYCTHTE KHOIKY [TH Tpernit
pas — TOSBATCS NMOKa3aHWA YacoB. Haxxatuem kHonku [IB ycTraHOBMTE
HeoOXOomMMble IOKA3aHUA.




YcraHoBka MUHY T. Haxmure u orniycrure KHONKYy ITH yerBep-
TBIH pa3 — MOABATCA NOKa3zaHMsA MHUHYT. Haxaruem xnomxu [IB ycra-
HOBMTE HeOOXOIUMbIe MOKA3aHUA MHUHYT. : ;

YcraHOBKa TOYHOTrO BpeMeHH. Haxmure KHOnKy ITH
NATBIA pas M OTMYCTHTE ee IpH IICCTOM CHTHale TOYHOTO BpEMEHH.
Yace! py 3TOM BO3BPATATCH B OCHOBHOI PEXUM,

Ecmu B vacax HeoGXOIMMO yYCTAHOBHTb TONBKO TOUHOE Bpems,
TO 4-KpaTHBIM HaXKaTHeM KHONKH ITH BbI3oBuTe HHIOHKAUKI0 MHHYT |
H KHomNkoM IIB ycraHOBHTe NMOKa3aHMAs MMHYT Ha 1 Gonbire, yem Ha
KOHTPOJIBHBIX 4acax. Ilpu coBmameHmm noxazaumit c KOHTPOJIbHBIMH
14CaMH WM B MOMEHT NpPHXOAA LIECTOTO CHTHAIA TO PaiMo HAKMMTE
H OTIycTHTe KHONKYy IIB.

[TepeBog yacos u3 24-vacoBoro pexuMa B 12-yaco-
BO# M Hao60poT. B ocHOBHOM PEXHME IBaXIbl HAKMHUTE U OT-
ycTare KHOmKy ITH. Haxmure xnomky ITH TPeTHH pa3 M yHepxu-
BaiTe 3—4 cexyHnpl. JIIg BBIXOHA B OCHOBHO PEXHUM HRXMHUTE KHOII- -
Ky IH emre nBa pasa.

B vacax Gonee mosguero BBINlyCKA 71 1lepeBOMia 4acoB M3 24-ya-
COBOro B 12-4acOBO# pexHM B OCHOBHOM PE&XHME HDKMUTE U YOEPHKH-
Bakite knonky ITH. Ipu stom Kaxnple 3—4 ceKyH/IbI Yackl GymyT nepe-
XOZIUTb M3 PEXUMA B PEXHUM. ;

~ YcranoBka rexymero BPEMEHM H KaJleHHaps B Yacax BhbINYCKa

nocie 1982 roma ananormyna ycranopice BPEMEHU U KaJICHOAps B MO-
penax 183516, 30351A u 1. 1.

“JJIEKTPOHUKA 5-18351B, -18351.1, -18391,
-18394, -29351B, -29391, -30351A”

Bce Mopenu yacor moxaseisaroT TEKyIlee BpeMs B Yacax, MUHYTax,
CEKYHNAX, a TAKXKE YMCITa ¥ HOMEpa MeCALEB (puc. 8—14). |

Mopenu 30351A u 29351B IIPENICTABJIAIOT COOOM DATbHEHIITYI0
MOZiepHu3auuio momenu 30351. B mHux NIPUMEHAETCA OOWH 3IeMEHT
TIMTaHUA, HA HHOMKATOpE BBICBEYMBAKTCH Hagmicu ’mecan”, “umucyo’’

Puc. 8. "Onexrponuxa Puc. 9. OJIeKTpOHUKa
5-18351B” 5-18351.1>
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Puc. 10. dnexrponuka 3-18391”

Puc. 11, "JneKTpoHUKA, Puc. 12. DiIeKTpOHAKA Puc. 13. 7’JjieKTpOHHKA
5-18394” 5-29351B” 5-29391”

B peXyMe KaJieHJaps, uMmeeTcs JIIOK [y 3a-
MEeHbI 2JIEMEHTA IMMTAaHUA CaMKM BJIA[ICIIBIIEM,
NpMMeHeHa yCKOPEHHaA yCTaHOBKA [I0OKa3aHHUH.

Yacer “InexTpoHMKa 5-29351” (4acel-
cyBeHup ~Bpemsi — 1’) aHajoOrdyHbl Yacam
“InextpoHuka 5-30351A”, HO B HHX OTICYT-
CTBYET JIIOK [1Ji 3aMeHbl 37IEMEHTa MUTAHUS.

Yace! “’InexTpoHuKa 5-183516™ u "Imex-
TpoHuKa 5-18351.1" mpepcTaBmnAnT coboi Mo-
JEpHU3ALHI0 MofIenH " IneKTpoHuka 5-183517".
B yacax "InekTponuka 5-183515” ycranoBieH
TOJIbKO omuH 3memMeHT nutaHusa CL21, umeer-

Puc. 14. ’J1eKTpOHHKA

CA MOJCBETKA MHOMKATOpa, JIOK [JIA 3aMEHBI 5.30351A”
9JIEMEHTa MUTAaHMA, YCKOpEHHag YCTaHOBKA
NMOKAa3aHMUMH.

Mopens *’InexTpoHHKa 5-18351.1" BpINOIHEHA HA HOBOH 3JIEMEHT-
HOW Ga3e M MO3TOMY TOHBILIE BCeX NpeIlIeCTBYIONIMX XEHCKUX 3JIEKT-
POHHBIX YacoOB.

Yacer “OnexrTpoHuka 5-18391” BpINOJHEHBI B BUOE KYJIOHA, a
IneKTponuka 5-18394”°, usroraBnuBacMple B IUIaCTMAaCCOBBIX KOpITY-
cax pasJMYHOTO 1BETOBOro OGOpMIIEHHUs, MpEIHA3HAUCHDI I AeTeH
IIKOJIBHOTO BO3pacTa.

Bce uachl MMEOT TpH pexxkuMa HHOMKAIMM: TEKYLLEro BpEMEHH
B Yacax M MHHYTaX, pas3fiefIeHHbIX MHTaoIIed TOYKOM, — OCHOBHOM
PEXHM; KalleHNapsA — Yuclia 1 HoMepa MecAla; CeKyH.

[TepeBoy1 yacoB M3 OCHOBHOIO peXXMMa B PEXHMM KalleHIaps OCy1Lue-
cTBIAETCA Haxaruem kHonku IIB. IMocne ormyckanus kHonku IIB
MHGQOpMAIlMs KaleHOaps BbICBEUMBAETCA HA MHOMKATOpe B TEUCHME
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2 ceKyH[, 3aTeM MPOMCXOIHUT aBTOMAaTHYECKHH MEPEXOH B OCHOBHOIR
PEXKHM. ' :
ITepeBOA 4acOB- B PEXHMM MHIMKAUWH CEKYHJI OCYILECTBIISIETCH
JABOWHBIM HaxarueM KHONKH IIB M3 OCHOBHOro PeXHUMa HIIH O[HUM
HaOXATHEM M3 pexuMa KaleHHaps. Bo3Bpar B OCHOBHOM pexum MHIM-
KAalUHUH OCYIIECTBIIACTCSA HAXATHEM KHONIKH [IB. ‘ : R

IlepeBo, 4YacoB B pexHM YCTAHOBKHU (KOppEeKIMH) MOKa3aHMIA
TpOM3BOAMTCA HaxatHeM KHONKH IIH. Ilpu 31oM ycramaBnuBaemoe
NOKa3aHWe MHraer 2 pasa B CeKyHAy. B pexume ycTaHOBKM KaxIoMy
HOKATHI0 KHOMNKH IIB COOTBETCTBYeT WM3MEHEHHE YCTAaHABIMBAEMOTO
MOKa3aHUA Ha eIMHMILY. Y CKOpEHHas YCTaHOBKA TOKa3aHMil OCYILIECTB-
TACTCA HKaTHeM KHONKH IIB u ynepxanuem ee B TeueHme 3 cexyHp,
I[Ipy sTOM mpOMCXOmUT MOCIENOBATENBHOE YBEIIHYEHHE IMOKA3aHUM
Ha 8 engunuu. [Ipu ormyckaHmu KHomky [IB YBEITHYEHHE MOKA3aHMH
MTHOBEHHO IpeK pallaeTcs.

C6poc mibopmanuu us smoboro PeKHMa MHOHUKALUKH B HCXOTHOE
AJIA Havana orcyera cocrosHwe (1 wac, 01 muHyTa, 01 cexkynpa, 1 Me-
cAam, 1 uncno) ocywectBasercs myTem OAJHOBPEMEHHOTO HAXKATHA
KHomok I1B u ITH.

YcraHoBKa yacoB. B ocHOBHOM PEXHMe HaXXMHTE M OTIIyCTH-
Te KHONKy ITH — HaumHaercs mynbcamms uyacos. HaxaTasmu KHONKH
1B yctaHOBMTE MOKAa3aHUS YacoB.

Yecranosxa MuHyT. Haxmure KHonky ITH Bropoit pas — ua-
UHHACTCA IMyJIbCALMA TNOKa3aHMH MuHYT. HaxaTuaMu KHOMKY IIB
YCTaHOBUTE MOKa3aHWsi MHUHYT. JUIs BeIXOHAa M3 PeXHMa YCTaHOBKH
HaxMuTe KHOTKY ITH Tperwit pas. :

Ycranoska KaneHpapsa. Haxmure u ormycrure KHOIIKY
IIB u B Teyenne 2 cexyHI HaXMHUTE KHONKY ITH — HaunHaetcs mymbca-
M5 TOPANKOBOro HoMepa Mecsinia. Haxaruamu xromxu [1B YCTaHOBH-
T€ HEODXOMMMOe NoKaszaHWe Mecsana, Ecim sie Hayanace myJIbCalyus
4acOB, MBOWHBIM HakaTHeM KHONUKH I[TH BBIBEIUTE Yachl U3 peXAMa
YCTaHOBKH TEKYLIET0O BpEeMEHH H YCTAHOBKY Mecslla IOBTOpHTE
CHayana,

Ilocne ycranoBku Mecsua HaxmETe KHONKY [IH BTOpo# pas —
HAauMHACTCA Tmynbcauma vyucna. Haxarmem xmomkwu IIB YCTaHOBUTE
YUCIIO.

Jnst BRIXOZA M3 peXXKMMa yCTAHOBKH K&I€HOapsi HaXMHTE U OT-
Tycture KkHonky ITH Tperwit pas. IIpu 3tom IyNIbCaUA PEKPATUTCS.
Yepes 2 cexynmp pexum KalleH/1apsA CMEHUTCA Ha OCHOBHOM pEeXHM.

YcranoBka (o6Hyn €HHEe) ceKyHA. JIBOHHBIM HaxaTHem
KHONKM IIB nepeBepmure. uach: B peXuM ceKyHI. Haxmure KHOmNKy
[IH u B MomeHT mecroro CUI'HANIA, TIEpejaBaeMOro Mo PagHo, OTITYCTH-
Te ee. Ilpu cuere cexynm 30—59 NOKa3aHWsA MHHYT yBEIIMYHBAIOTCSH
Ha eIUHMILY .

-

"INIEKTPOHHMKA 5-30353”, -30353A, -29360”

Hackl yxasaHHbIX Mopeneit (puc. 15, 16) umeroT oguHaxoBbre
KUIKOKPHCTALIIHYECKHE HHIIUKATOPBI, OG0T HICHTHYHbIMY 3TeKT-
PHYCCKHUMM TnapamerpaMu. OTIHYAOTCHE OHM ApPYT OT [pyra TMNAaMmu
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Puc. 15. ”JneKTpOHHKA Puc. 16. ’OneKTpoHHKA
5-30353A” 5-29360”

MpUMEHAEMbIX B HUX 3JIEMCHTOB NUTAHUA ¥ CNOcOOaMH MX YCTAHOBKH,
a TaK)Xe CPOKOM CyXObl 4acoB Ge3 3aMeHbl 2JJIEMEHTOB TMTaHHA.
B uacax momenu 30353A 37eMeHT MUTaHHUA MOXHO YCTaHOBMTb C IIO-
MOILIBI0 CHEUMATBHOrO JIIOYKa, He OTBUHUMBAA rauky, KoTopas IpH-
HHUMAET K KOpIyCY HIDKHIOK KpBILIKY. B yacax momemn 29360 ycra-
HOBJIEH JIMTHEBBIA 37IEMEHT IMTaHUA JIMJI-120, oGecmeunBarONIMH
HenpephIBHYI0 paboTy B TeUeHHUE TPEX JIET.

JlaHHbIE yachl NOKAa3bIBAlOT TEKyllee Bpems B uacax, MUHyTax,
CeKYH/ax, & TaKXe [IeHb HeJleNH, Yucia Mecsild (mary) , TOPANKOBBIH
HOMEp Mecsilia ¥ rofl (HBe MOCTeqHue mucpsl) ; MOryT paborars B 12-
u 24-4acOBOM pEXHMaX.

Pexxumbl paGotpl. OCHOBHOH peXUM. Ha uHpuxarope BbICBe-
YMBAKOTCA YAChl, MUHYTBI, 4epTOYKA, YKa3bIBAlOLIAA JEHb HE[LIH U Ce-
xyHmbi, — coctosinue C (puc. 17,a) MIM Yackl, MUHYTBI, 4EPTOUKa,
YKa3bIBAIOILASA [IeHb HEMENH, U J1aTa — COCTOsHHE I (puc. 17,6). B co-
crosiHuu JI MyNbCcHpyeT pasfieNuTelIbHasg TOUKa MEXy YacaMi U MUHY-
Tam#u, BbICBeunBaeTca TpaHcnapaHT ~HATA”, a B COCTOAHMH C paspge-
NMTENbHAA TOUKA HE MUIAeT, U3MEHSIOTCA NIOKa3aHUsA CEKYHI B IPaBOM
BepXHEM YTJIy HHIMKATOpa.

" Jins mepeBopa uacoB M3 coctosiHusA [l B COCTOAHME C HaXMHUTE
u ormyctute KHONKY [IB, U3 COCTOAHUA C B cocrosiHue [ — HOKMHTE
¥ OTMYCTUTE 3TY XK€ KHONMKY ABAX/DI.

PexuM KaneHaaps. Ha uHOMKarope BbICBEUMBACTCA “MCIIO,
MOpPANKOBBI HOMEpP Mecslia, TOI M YepTOuKa, YKasbIBAaloIIad [CHD
Hemenu (puc. 17,8). B pexxum KaneHaps 4acsl MEPEBOAATCH HAKATHEM
xHOMKH 1IB M3 cocrosuus C wiM JBONHBIM HaXKATHEM ITOH KHOIKH
w3 cocrosHua JI. U3 pexuma KaneHpaps B cocTosHue Il 4acel mepe-
BOIATCA HaXkaTeM KHOIKHM IIB MM aBTOMAaTHueCKH uepe3 2 CeKYHJIbI
CO BpEMEHH TOCIIeJHEr0 BO3MeHCTBYA Ha KHONKY [1IB.

YcraHoBKa TeKyllero BpeMeHH. Y CTaHOBKAa TOYHOro Bpe-
meHu. Knonxon IIB mepesenure yacel B COCTOSAHHE C. Haxwmurte
u ormycrure xHomky ITH — Haummaercs mynbcaums cexyHn. Ilo mpy-
CUM YacaMm, WIyIIMM TOYHO, WJIM IO LeCTOMY CHIHAJly,nepefaBaceMoMy
0 Pajiuo, HAXMUTE U OTMycTHTe KHONKy IIB — IOKa3aHWA CEKyHI
obHynsarTcs. Tpu cuere cexynpg or O g0 29 mOKa3aHWsi OOHYJIATCA
0e3 YBEJIMYCHHA YMCla MUHYT, a mpH cyere 30—59 moOKa3aHUs MUHYT
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Puc. 17. Pexumsr paGorsl wacos: ‘

4 — TEKYIIero BpeMeHH M CeKYHI;
6 — rexyumero BpEeMEHU U IOAaThl;
B — KaneHOaps

YBEMUaTcA Ha epuHuuny. OGHysieHHE CEKYH[ COIpOBOXIACTCH BBIXO:
AIOM 4YacOB M3 peXHMa YCTaHOBKH B OCHOBHOHM peXMM — COCTOsiHMe C

YcraHOoBKa MHHYT. Haxmute u ormycrure kHonky IIH pBa
paza — HauMHAaeTcs mysbcauusa MuHyT. Haxatuamu kHonxu IIB ycTa-
HOBHTE HEOOXOIUMbIE IOKA3aHUS MUHYT. |

YcTaHOBKa yacoB. Haxmure m ormycrure kHOnKy IIH 1pe-
THH Pa3 — HauMHaeTCs MyJIbCauus 4acoB. Haxatuamu kHomky TIB ycTa-
HOBHUTE HEOOXOOUMBIE IOKA3AHUSA,

YcranoBka gHe#d Hepmenu. Haxmure u OTIYCTHTE KHOMNKY
ITH yeTBepThIi pas — HayuHaeT TyJIbCUPOBATh YEPTOUKaA, YKa3bIBAOIIAST
neHb Hepenu. Haxaruamu xuonxu [IB YCTaHOBUTE [1€Hb HEOEJIH.

Hn1s BBIBO/A YacOB M3 pexMMa YCTAHOBKHM HAKMHTE H OTIYCTHTE
kHONky ITH B nsaTeit pas.

- ABTOMATHYECKHH BBIXOJ] M3 peXHMa YCTaHOBKH B OCHOBHOH
PEXUM TNPOMCXOIMMT uepe3 8 CeKyHH NOCNe MOCIEIHEr0 BO3/IEHCTBUS
Ha xHonky IIB wiu ITH, 3a uckiouennem pexuma YCTaHOBKH CeKyH,
U3 KOTOpOro mpu Haxarun KHONKM [IB Bo3BpauieHwe B 0CHOBHOI pe-
XHUM IIPOMCXOOUT MTHOBEHHO.

YcraHoBka mokasamwii KaneHnapsi. Haxatuem xHomiu IIB nepe-
BEIIUTE 4ackl B pEXMM KaleHNAps — Ha MHOMKATOPE BBICBEUMBACTCH
UHCTIO, HOMEp Mecsua, rof, YepToYKa, YKasbIBAHLIAsd [eHb HeJenu. -
B Teuenme 2 cexymp mocme Haxarus xHOmKu IIB HOXMHTE KHOIKY
IIH — naumnaercss mynbcamms roma. HaxaTmaMu KHOIKH IIB ycrano-
BUTe HEO6X0/TMMOe 0K a3aHHe roa.

YcranoBka mecsua. Hakvure u OTHnyCTHTe KHoOnky [TH
BTODOH pa3 — HAuMHAETCHA IyJIbCAUHS NOPATKOBOrO0 HOMEpa Mmecsua.
Haxaruamu xHonku ITB ycraHoBuTe NOKasaHHe HOMEpa Mecsna.

YcranoBka uyucna. Haxmure u OTIyCTHTe KHONKy ITH Tpe-
THA pa3 — HAUYMHAETCSH nmynscauua yucna. Haxarusamu xuonku 1B yera-
HOBHTe wncio. Haxmmte u ormycture xHonky ITH YCTBEPTHIA pa3 —
HauMHACT IyJIbCHPOBATb YEPTOYKA, YKAa3bIBAKINAA NEHb Hemermu. Tak |
KaK UCHb HE[ENH YCTAaHOBJIEH, HAXMMUTE M OTIIYCTHTE kHonky [TH
MATBIA pa3 — yacel BRIATYT U3 PeXHMa YCTAaHOBKH, ‘
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Ecay OCTABMTh YMCJIO WIH ACHb HEMCTIH My IbCUPYIOLIMMH, YEPE3
8 ceKyH] 4achl aBTOMATUICCKH BBIAMYT U3 PEXUMA yCTAHOBKH.

JIia mepeBO/ia YacoB M3 24- B 12-4acOBOM pexHM pabOThI B COCTOA-
aue C win JI HOXMHTE W OTIyCTHTC xHonky ITH mBa pa3a. 3areM Ha-
KMHUTE TpeTud pa3s " yoepKuBaiTe B HAXATOM COCTOAHMM: KAXKIBIC
yeThIpe CEKYH[IbI YaChl 6ymyT MepexoauTh COOTBETCTBEHHO B 12 u 24-ya-
coBoi pexcum paborsi. IIpn paboTe B 12-4aCOBOM peXHME B BEPXHEM
JeBOM WIM TpaBoM YIJly HHAMKATOpa BBICBEUMBACTCA UEPTOUKA,
HAJTMYME YEPTOUKH B JICBOM YyIIIY MHIMKATOpa O3HAyaeT ~ [0 MONYIHA ",
B NpaBOM — ’TOCTE nonynHs’. OTIYCTUTEe KHONKY [TH, xorpga yacel
GYOyT HaXOIUTCS B HYXKHOM PEKUME.

I[Ipu pabore B 12-4aCOBOM pEXMME Ha MeCT¢ YacOB BBICBEUMBACT-
cs1 Mecsll, Ha MecTeé MUHYT — 4YHCIIO0, B 24.4acOBOM pexxume — Ha0bopoT.

»*3NIEKTPOHUKA 5-30354”

IlaHHbIE Yachl — 3TO YaChI-CEKYHAOMEp
(puc. 18). Onn MOKa3bIBalOT TEKYlllee BpeMA
B yacax, MHHYTax M CEKyHIaX, a TaKXe€ [ICHb
HeJleNy, YMCTIO U MOPAAKOBBIA HOMEp MecAla
(B pexuMe YCTaHOBKH), MOIYT paboTarb
KaK CeKYHJOMEp C NMpsMbIM WIH OGpPaTHBIM
cyetoM ¢ TouHocThi0 HO 0,1 cexyHpapl. B pe-
KMME IIpAMOro CEKyHIOMepa MMeercs BO3-
MOJXHOCTh (UKCHPOBAHHSA IIPOMEXYTOUHBIX
pe3ynbTaToB ¢ TOuHOCThIO 110 0,1 CeKyH[IbI.
[IpenycMOTPeHO OTKIIIOYEHME HMHIMKATopa —
IpH 3TOM CYET BpEMEHH M TO4HOCTh xoma Puc. 18. ""JIIeKTpOHUKA
COXPaHANTCH. 5-30354”
Bo3aMoO)kHa OHOBpeMeHHas paboTa 4YacOB B PEXMME TEKYUIEro
BpEMEHH H peXHMe CeKyHOoMepa WM TaiMepa (OOpaTHOTO CEKYH/IO-
Mepa) . Umeerca noaceerka. ,

Pexxum paGorei. OCHOBHBIM pPEXMMOM paboThl ABIISAETCA DPEXUM
Tekyuiero BpemeHu. Ha mHaukarope BbICBEUMBAIOTCA YacChl, MUHYTHI,
JleHb HEMeNTd M CeKYHObl — COCTOsAHMe B, wiu uacei, MUHYTBI, [ACHb
Hepmenu ¥ para — cocrosiHue [ (puc. 19,a). IIpu 3T0M pamka BOKpYT
Hapmuceir "CEK-P p’, " CEK-P” oICyTCTBYET WIM OPUT HOCTOAHHO.
B cocrosHuu B paspenurenbHas TOYKAa HE MMIaeT, M3MEHAIOTCA MOKa-
3aHUA CEKYHM, B COCTOAHUM [l Mexay NMOKa3aHWAMM 4YacOB M MHUHYT
TOYKa MMTaeT, CHMBOIM3UpYs XOJ 4acoB. [lepeBof yacOB U3 COCTOAHUA
B B coctosnue Il 1 Ha0GopoT ocyuiecTBiseTCA HaXkaTdeM KHonku JIH.

B pexume npsamMoro cekyHmomepa Ha MHOUKATOPE BbICBEYMBAKTCS
4achl, MHUHYTBI, CeKyHanl (puc. 19,0), [necATbie [OONKH CEKYH]
(PMC-_.’lg,B)—IIO BBI30BY OGBIYHO B HYJIEBOM COCTOSHMH. TOuKa MeXay
gicﬁhéglg_ﬁ“f}fra“ﬁg;%ﬂonmwﬂa, MyJbCHpYeT ~ PAMKa BOKDYT HafH-

- e cocrosHMe o6o3HauuMm OykBod C (CexyH-
JI0Mep) .

B pexcuMe rtaitmepa Ha MHAMKAaTOpe TAKKe BBICBEUMBAIOTCA YaChl,

MHUHYTBI, CEKYHIObl W [ecATbie [ONMM CeKyHO (Mo BpI30BY). Touka
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Puc. 19. Pexumsl paGorsr ua-
COB:

8 — TEeKyWero BpeMeHH] 6 —

CeEKYHOOMEPA; B — IOecATHIX

OONel CeKYHI

MEXIY 4acaMH ¥ MMHYTAMH HENOIBMXKHA, TyJIbCUpYeT pamKa BOKpY]
Hanmicu ” <@CEK-P”. IlaHHOoe cocrosinue ODO3HaYUM 6yKBO
(Taiimep) . ‘

IlepeBop yacoB u3 ocHOBHOrO pexuma B cocrosiiue C u T ocyuiect
BIlAeTCs HaxarneM KHonkwu ITH. Eciu w3 ocHOBHOro péxuma (coctos
HuA B unu II) Heo6xomumo TICPEBECTH Yachl B peXXMM Tailmepa, a Tp¥
Haxatnu KHOnkW ITH wHayunaer murars paMKa MpsAMOro CeKyHIIO:
mepa “CEK-PP»”, 10 ewe oguum HaxcatTiem kHonkw [TH Hanmo BO3Bpa
THTh Yachl B OCHOBHOH PEXHM, a 3aTe€M HAXAaTh U YAEPKHUBATh KHOIIKY
ITH B tevenue 3 cexyHa. Ilpu 3Tom mynscanus PaMKH BOKPYT HaIITMCH
“CEK-PP»” npexparurcsa u Haumer TIyJIbCHPOBaTh pamMKa BOKPYT HaIIIH-
cu ” 4CEK-P”, y10 CBHIICTEIIBCTBYET O BKJTIYEHUHU pexuMa Taiimepa,

[TepeBon uacoB u3 PeXKHMMa TaiiMepa B pexum CeKYHIOOMeEpa ocy:

THEM M yLiepXaHUeM ee B TeueHue 3 CeKyH[I. .
IIpu cmene npamoro (oBpatHOro) cuyera CEKYHIOMepa Ha oGpar-
HBIA  (NIpAMoOM) cuer HHpOpManus CEKYHIOMEpa aBTOMAaTHYECKH

OOHyNsieTcs w NpH NOCIenyoieM BO3Bpare B HaYaTbHBIH pexu '_‘
He BOCCTaHaB/IUBaeTCA, '

Pamka BOK pyr Hagmiucu “CEK-PP’ uy > gCEK-P”. |
Bxon B pexum, a raxxe BBIXO[ U3 peXHMMa YCTaHOBKH HHpOpMa-
UMK OCYLIECTBNIsSETCA HaxaTHeM KHONMKH JIH u YAEpXaHUEM ee B Te-
YeHue 3 cexynn. Ilpu stom KDKAOMY HaxaTuo KHOnku 1B coormer-
CIBYET H3MEHEHHe YCTAHOBNEHHBIX MOKA3aHMI Ha enuHUny. Ycra- |
HaBJINBaeMOe NOKa3aHue Muraer 2 pasa B CeKyHAy.
Bbixsmrouaercs MHIIMKATOp M3 OCHOBHOTO pPE&XHMa (cocTosinue B

H yAepxanuem kHonku IIB B Teuenme 3 CEeKYHI.

HAXKATUEM U yrnepkaHHEM B TeyeHue 3 CeKyH[I *
KHonku I1B. ‘
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[Ipu 3ameHe B yacax 3/IeMEHTa INTAHM OJTHOBPEMEHHO HaXXMHTE
gonxu IIB, IIH, JIH mns mepeBoAa 4HacOB B HCXOJHOE COCTOSIHUE.

[TonCcBeTKOM peKOMEHIyeTCA INOIb30BATHCA HE bonee 3 ceKyHJ
CYyTKH.

VeoraHOBKAa Tekymero BpeMeHH. HaxaTueM KHONKH
H nepesenute Yacbl B OCHOBHOH DEXHUM (cocrosnue B wm ]I). Ha-
muTe KHONKy JIH u ynepxuBadTe ee B TeueHHe 3 CeKyH/1 — HauMHaer-
4 MynbcanusA cexyHi. Bo Bpems LIECTOrO CHIHAIA, NMEpENaBacnoOro
O pajMo, WIM N0 JPYTHM Yacam, YLIMM TOYHO, HKaTHEM KHOIKH
B ycTaHOBHTE HyJIEBbIe IIOKA3aHMA CeKYyH/I. : &

VcraHoBKa uacoB. Haxmute d oTnycrure KHONKY JIH Bropoi
a3 — HauymHaeTcs mysbcauua yacos. Haxarusimu kHONkH IIB ycraHOBH-
e NI0Ka3aHUe YacoB.

YcranoBka MuHYT. Haxmure m ormycrure kHomky JIH
peTuii pa3 — HauHeTCsi IMyJIbCAUMUsA [ECATKOB MHUHYT. Haxatuamu
Honku [IB ycraHOoBUTe HEOOXOMHMbIE NMOKAa3aHUA NECATKOB MHUHYT.
areM Haxmute u ormycrute KHonky JIH uyerBeprteiit pa3. Haxartuamu
gonku [1B ycTaHOBUTE HEOOXOOUMBIE IOKA3aHUA MUHYT.

YcraHoBKa kKaneHnpapsa. Haxmure u otnyctute KHonky JIH
nATBIH pa3 — MHGOpMALMA TEKYIUEro BPEMEHM HCYE3a€T M Ha MECTE
4COB HAYMHAaeT IyJIbCHPOBATh MOPAJKOBBIA HOMEp MecCsla, KOTOpbIA
YCTAHABIIMBAETCA [UIA JalbHeHlled aBTOMAaTMYECKOW YCTAaHOBKH YHMCIIa
mecsua; 30 auel B uwHe, 31 — B uione, 31 — B aBrycre U T. A.

YecranoBka yucia. Hakxmure u otimyctute KHonky JIH mrecToi .
pa3 — HauMHaercs Iynbcauus umcna. Haxaruamu xHonkw IIB ycraHo-
BHUTE HEOOXOOUMOE YUCIIO. .

YcranoBKka gHA Henaenu. Haxkmure u ormycrure kHonky JIH
cenpMor pa3. Knonko# [IB ycraHoBUTe HeOOXOOUMBIH [€Hb HEMENH.
J1s BBIBO/A YacCOB U3 peXUMA YCTaHOBKH Hakmure KHONKy JIH BOCH-
Mo pa3. [Tynbcauus nHe# HeOenu NpeKpaTKTCA.

Ilpn Haxatum u ynaepxkanuu kHonku JIH B TeueHwe 3 cexyHp
IIOCIIe YCTaHOBKH JII06bIX MOKAa3aHUA TEKYILEro BpeMEHHM M KaleHOaps
Yachl NIEPEBOAATCA U3 pEXHMA YCTAHOBKM B OCHOBHOM pEXHUM MH[MKa-
iU (cocrosHue J1) .

YnpasneHnue yacaMH B pexume cekyHpomepa. Kuonxow ITH nepe-
BEIMTE 4Yacbl B pEXHMM CeKyHOOMEpa — INyJIbCHPYeT pamMKa BOKpYT
Hapmicu "CEK-PP”’.

Ilycx uw 0cTaHOBKA CeKYHIOME pa NPOU3BOJUTCA KPaTKO-
BPEMEHHBIMH HOKAaTUAMU KHONKH [1B. :

JIi BKITIOYeHHMST [ecATBIX MONell CeKYHIBI B COCTOSHUHM CeKYHJI0-
mepa CTOII Haxxmute kHonky JIH — Ha mMecTe ceKyH[ MOSBATCA [Iecs-
TBIE [ONMA CeKyHNbI. [locnme ormyckanusa kHonku JIH mpoucxomur
BO3Bpar CEKyHOMepa B coctosgHue CTOIL. :

Il MOBTOPHOTO 3amycka ceKyHOOMepa CHOBA HAXKMATE ¥ OTIYC-
TUTE KHONKY [IB.

OBHynenne cexyrmomepa ocymecTBiserca Haxarvem H yaepxa-
HHEM KHONKH IIB B TeyeHue 3 cexyHn B TI0GOM €ro cOCTOSHMUM.

Ans dukcupopanus IIPOMEXYTOYHOIO pe3ysbTaTa HAXMUTE KHOII-
Ky JIH B cocrosmuu cexympomepa IIYCK. Ilpu 3TOM NOKa3aHus Ha
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MHIMKATOpE OCTAHABJIMBAKTCA, a CaM CEKYHIIOMEp IIpOJOIIKAET OTCYE]
Bpemenu. Haxxmure kHonky JIH BTOpOH pa3 — Ha MeCTe CeKYHII BBICBE
YMBAKTCA AECAThIE MONM ceKyH,. ITocime OTNyCKaHUA KHOIIKY Ha MHIW
Karope BbICBEYHBACTCA TeKylee BpeMs paboThl CEKyHIOMeEpa. f

Ecnu cexyHnomep He OOHyJIEH, T. €. HaXOOHUICSA B COCTOSHUE
CTAPT wiu CTOII, u nocne HaxaTua ¥ oTnyckanus KHomnku ITH yacs
BEPHY/IICh B OCHOBHOM DEXHM, TO BKIJIOUECHHOE COCTOSIHHE CEKYHIO
Mepa B 3TOM CIIyuae MNOATBEPXKAACTCA HATHUMEM HAa HHAMKATOPE HEINO
[BMXKHOH pamku Bokpyr Hajmich ~CEK-PB*’. - s

Ynpasnenue yacamu B pexxuMe Taiimepa, Kronkon ITH nepesenure
yacel B pexcuM Ttaiimepa. [lpu 3TOM Ha MHOMKATOpE HAUMHACT ITyJIbCH
poBarb pamka Bokpyr Hapmcu g CEK-P”. e

Ynpasnenne uacaMu B pexxuMme TaWmMepa (OGpaTHOrO CEKYHHO
Mepa) pacCMOTPHUM Ha MpUMEpPe XOKKEHHOro MaTya, KOTOpPBIH COCTOH
13 3 neprosioB mo 20 MEHYT Kax/bId. [l KOHTPOMSA OCTATKa YUCTOTC
BpEMEeHM KaXJIOro IepHoa U MpUMEHSETCA MPHHIMI paGoThl TaHMepa

Ha6epure mojiHOe BpeMs IEpHO/A, WIS Yero HaXXMHTE H YIEPIKUTE
kHONKyY JIH B TeueHue 3 ceKyH[ — HauMHAETCH ITyJIbCAUMSA YaCOB. Ta
KaK B JIaHHOM CJ1yuae Yachl YCTaHAB/IMBATh HE HYXKHO, €Il Pa3 HAKMHTE
u ornycrure kHomky JIH. Knonko# IIB ycTaHOBHTE YHCIIO [NECATKOE
MHHYT Ha 2. EQuMHuIBI MUHYT, [NECATKH CEKYHJ W eOUHMIBI CEKYH,
YCTAHOBMTE aHATOrMYHO Haxarusamu kHomok JIH u IIB. st BbIXOJé
M3 pEXHMa YCTaHOBKHM elle pa3 Haxmure KHonky JIH. [Tynpcauus
[OIKHA TpeKpaTuThesi. Talmep HAXOOMICA B MCXOTHOM COCTOSIHUH.

YnpasjieHue TaiMepoM OCYLIeCTBIsieTcss KHOMKo# IIB, xaxpomy
HaXKaTHI0 KOTOpo# cootBerciByer komannaa “CTAPT”, "CTOII”. Ilpn
3TOM TaiiMep H3MepfeT OCTaTOK BpEMEHM, 3&I0XEHHOro B Havaje
OTCuYera, |

C6poc uHbOpMaluu WiM OOHyNeHWe TaiMepa OCYILEeCTBIIAETCS
Tpu HaxkaTuu KHonkH I1B 1 ynepxaHuu ee B TeueHHe 3 CeKyH,.

Ins ompeneneHuss AEcATBIX [ONIEd CEKYHIpl OCTaTKa Bpeme
naxxmure kHonky JIH B cocrosinuu taitmepa CTOIL. Ilocne oTimycKaHuA
KHOTIKH Yachl BEpHYTCA B MIpeIbIAyLiee COCTOSHUE TaiMepa.,

OGpaTHbI# OTCYeT BpeMEHH OyHeT NpOMIONIXKAThCA [I0 COCTOA
cexynnomepa 0 yacos, 00 muryT, 00,0 cexyHp, mocie yero cuer Gyner
MPOJOJKATBCA B INPAMOM HallpaBJIeHHH, YTO TO3BOINACT OMpEETUTE
BpeMA, pollelliee CBEpX YCTAHOBIEHHOIO OTPe3Ka,

PexxuM ceKyHIOMepa MOXHO MCIIONIb30BaTh B KaueCTBE BTOPOTO
MOSICHOTO BpEMEHH, €ClH YCTaHOBUTb HEOOXOAUMOe ‘HauaJIbHOe BpeMST:
orcuera. Jist atoro Haxaruem kHonku [TH nepeBemute 1ackl B pexxuM
cekyHgomepa. Haxmure u yHEepXKUBaHTe B TEUeHHE 3 CEKYHJ| KHOIKY:
JIH. CexyHgoMep MepeHer B PEXUM YCTAHOBKH — MyJIbCHPYIOT IIO-
Kxa3agus yacoB. Haxatnem kHonku [IB yCTaHOBHTE NOKa3aHMA YacoB.
- AH2IOTMYHO YCTAaHOBMTE HEOOXONMMBIE NMOKA3aHMA [ECATKOB MHUHYT,
eIMHUI] MHHYT, JeCATKOB CEKYHI, EAUHUII CEKYH]L. .

Tlocre YCTAHOBKY eMHUI CEKYHI HaxarueM KHonku JIH BpiBeguTe
CeKyHIOMep M3 pexuma ycraHoBkH. Ilympcamms mpekparurcs. Haxa-
teM KHONKHM [1B 3amycTuTe ’BTOpOE’ MOSCHOE BpeMsi. ;
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3y TEKTPOHMKA 5-30355, -30357"

Uacer mopenu 5-30357 (puc. 20) mnoxa-
pafoT TeKyluee BpemMA B uacax, MHHYTaX,
KyHfAX, a TAaKXe yHCNO, [EHb Heelnu U Io-
IKOBbI# HOMEp MeCsld (B pexume ycrTa- '
BKH); MOTYT paboTaTh Kak CeKYHIOMED 8’5}»“8 33
MOHAlT KPaTKOBpPEMEHHBIH (iR |
HaJT TIO HCTEYEHHH KX/IOro 4aca. :

Yacst MOTyT OJIHOBPEMEHHO paboTaTh

ABYX PpeXHMax: TEKy1Iero BpeMEHH H Ce-
eHH # OyIuiIb-

i o R 0 Puc. 20. "OJeKTpOHHKA

xa. Wmeerca BO3MOXHOCTD OTKJIIOUEHUA s 0357?

MKAaTopa, NOJICBETKA.
B uacax momenu 5-30355- BMecTO NpPAMOIO MMECTCH 06 paTHbIH

KyHaOMep (Taimep) .

PexxcuMbl paboOTEI. OCHOBHOH peXHUM — POKUM TEKyLICTO
emery. Ha MHAMKATOpe BBICBEUMBAITCA NOKA3aHMA HaCoOB, MHUHYT,
Hememu ¥ CeKyHJ — COCTOSHHE C, TOuKa, pa3fensAwlas Yacel
MVHYTBI, HETO[IBY)KHA; WIH 4achl, MHHYTbI, ICHD He[eny, Oara, pas-
WTEeIpHAA TOUKA MyNbCUpYyeT, BUHA HaIIMCh »JJATA” — cocTofi-

e I (puc.21,3). .
IIepeBop, 4acoB U3 COCTOSTHHA C B cocrosiaue [l 1 HA0BOPOT OCY-

ecTBIIAETCA HaxarueM KHonku JIH.

Pexum ceKyHmoMmepa. Ha uHOuKaTope BbICBEUHBAOTCHA
Chl, MUHYTBI, CEKYH/IbI OOGBIYHO B HyI€BOM COCTOAHHMH (puc. 21,6),
npu Haxatuu KHorku JIH — mecsrbie JOMH CEKYHI. Ykazarens pexu-
a CeKyHIOMepa MyJIbCHpPYeT, YepTouKa, yKaspiBalollad [ICHb HEACH,
e BHICBEUMBAETCH. PeXUM ceKyHIOMepa 0003HAUMM COKPALICHHO CEK.

PexuMm 6ymunpHuKa, Ha HHOMKATOpE TaKKe BBICBEUMBAKOTCA
Chl, MUHYTHI U CEKYHJIpI, MyJIbCHPYET yKa3areib pexuma OyOWIbHU-
a; yKa3aTeNb [IHA Hefleu (UepTOUKa) OTCYTCTBYET. Touka, paspensio-
asi yachl ¥ MMHYTHI, HemoaBmwkHa (puc. 21,8).

B pexuMe OyouiubHMKa HMEIOTCA [OBa COCTOAHHMA: b1, xorma
VIWIBHUK BKJIOYeH — BBICBEUMBAIOTCA 4Yachl, MHMHYTBI, CEKYyHIE,
B2, xorpa 6yQWIbHUK BBIK/IIOYEH — Ha MECTE 4acoB W MHHYT BBICBE-
A10TCA TOPH3OHTATBHbIE YepTOUKH (— - — —) . Touka, paspensiomas
acel M MHHYTBI, HENOJBM)KHA, ITyJIbCUPYeT YKa3arTelb DEXHMa Oy-
WIbHUKA (pHc. 21,1).

IlepeBof1 yacoB B pexxume OyIWIbHHUKA M3 COCTOAHHA b1 B cocros-
ue B2 1 Ha060POT OCyLIECTBIIACTCA HAKATUAMU KHOIIKH I1B.

B pexumpl OyIuIbHMKAa W CeKYHIOMEpa 4Yachl NEpEBOAATCH M3
CHOBHOro pexuma (cocrosnue C miu JI) HaxaTHeM KHONKH ITH.
cnu Tpu HaxaTuyu kHomku ITH uace! mepelnid B pexuM CEKyHIOMEpa,

BaM HeOGXOOMMO INEepeBeCTH HX B DPEXHM OyIWIbHUKA, NMOBTOPHO
axmure KHOnky ITH — yachl mepedayT B peXUM TEKYLIETO BpeMEHH,
3aT€M €llle pa3 HaXMHUIE U yOEep)KMBaWTe KHOIKY I[IH B TeueHue
CeKYH/I: TyJIbcalus yKa3aTelid peXHMa CEeKYHIOMepa MpeKpaTHTCA,
ayHeT MyJIbCHPOBATh YKa3aTelb pexkuMa OyIuIbHHKA — 4achl nepenayT
cocrosuue b2.
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Puc. 21, PexxuMBI paGoThI 4acoB:

4 — TeKymero BpemeHH; 6 — cexyHmomepa; B — GyawisHHKA BO |
BKIIOYCHHOM COCTOAHMH; I — OYAM/IBHUKA B BBIKIHOYEHHOM CO- '
CTOSHHYU

-

B OCHOBHOH pexMM 4Yackl NMEpeBOATCA TAKKe HANATHEM IHO
ku [TH. TIpu 3TO0M nepexonsAT uackl B T0 COCTOAHHE, U3 KOTOpPOTO Obl
NIEPEBENCHRI B PEXUM OyIWIbHUKA.

B uacax pmamHbIX Moperneil mepBOro BBIMyCKa IIDU CMEHE PEXMN
OyIMIBPHUKA Ha PEeXHM CeKyH/IOMepa WIH Hao60poT nporpamma 6
AWIBHHKA MOKET He COXPAHHTHCA.

B pexuM ycTaHOBKHM TeKyLIero BpeMeHM u KaleHIapsa Yackl Iep
BOJATCA HAXaTHeM M yJep)KaHWeM B TeueHHe 3 ceKyHp, KHonku JII
B pexume ycTaHOBKM KaX[oe HaKaTHe KHONKH ITH YBEITHUMB2
YCTaHAaBIIHBAE€MbI€ IOKA3aHWA, KOTOphIe IYNIBCHPYIOT C YacTOTC
2 pasa B CeKyHJY; Ha eIMHHUILY,

YcTaHOBKa TeKyINEro BpeMeHM H KaleHmapsa, YCTaHOBK
TOYHOro BpeMeHH. Haxmure u ymepxure B TeueHue 3 cex
KHONKy JIH — HaumnaroT mymbcupoBars cexyHppl. ITo apyrum uac: .
MyHIIMM TOYHO, WIM B MOMEHT IIECTOrO CHTHAIA, TepeaaBaeMor
no papuo, Haxkmure kHonky ITH.-IIpu cuete cexyHn ot 0 10 29 moK:
3aHuA OBHyNATCA, a npu cuere OT 30 N0 59 nMoxasaHus MUHYT yBell
UMBAOTCSA HA €UHULLY.

YcranoBka yacoB. Haxmure u otmycrure KHonky JIH BT(
poi pa3. Haxatuamu xHomku I1B ycTaHOBHTe Heo6Xomumble MOKast
HHS 4acoB. ‘

YcranoBKa MUHYT. Hoxmute  oTniycTte KHONKy JIH TPETH
Pa3s — HAUMHAETCA IyNbcalMA NOecATKOB MHHYT. Haxatuamu xHOmK
IIB ycraHOBuTe TIOKa3aHUA NECATKOB MHHYT. 3aTeM HHKMHUTE M OTITY(
TuTe KHONKY JIH uerBeprhiii pas. Haxatusamu xHonkwu I1B ycraHoBuT

YcranoBka KkameHpgaps. Haxmute u ornycmure xHomi
JIH mateid pas. VHouKanus BpeMeHM MCUE3HET, a Ha MecTe Yacos
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aqueT TMyNbCHPOBATh NOKa3aHHe MOPAAKOBOro HOMEpa MECALa, KOTO-
piif  yCTAHABIMBACTCA Ui aBTOMATHUECKOTO OTCHeTd 'MCIIa pno 30
qu 31 B COOTBETCTBYIOLIEM MECAILE. Knonxoit [IB ycTaHOBHTE HEO6-
ouMOe TIOKA3aHHE MECALa. :
ycraHoBKa uHcaa. Haxmure 1 OTIHYCTUTE KHOMKY JIH wecroi
a3 — HAuMHAeTCsA MyJIbCallMs MOKa3aHWW UHMCTIA. HaxcatmaAMM KHOTIKH
B ycTaHOBHTE HEOOXOIUMOE YHCIIO.
" YeramoBka AHA Hepenu, HakmHure M OTHYCTHTE KHOMNKY
cembMOil pa3 — HAYMHAETCH MyJIbCAIMA YEPTOUKH, YKa3bIBAIOIIECH
enp Hemenu. Haxarusamu kHonku IIB ycTaHOBHTE MOKa3aHWE MHA
eHeIH.

BrxOl M3 pexXmma ycTaHOBKH. Haxmure u ormycrure
onky JIH BOCbMOH pa3 — MyJbCalus uHpOpMAalUK MPEKPATUTCA.
pU HDKATHM M Y[EPXKaHMM KHONKH JIH B Teuyenme 3 CeKyHJ mnociue

CTAHOBKH JIIOGBIX MOKAa3aHWM: 4acOB, MHHYT M T. [I. Yachl U3 pexuMa
CTAHOBKH NEpEilyT B OCHOBHOH PEXHUM — COCTOSHHE ch

Vnpaenienne uyacaMu B pexuMe OyIWIbHHKA. YCTaHOBKA BpPEMEHH
paGaTpiBaHus Gy WIbHMKA aHATOTMYHA yCTAHOBKE TEKYIUETO BPeMEHH.
~ Ilepememure yachi kHomko#d ITH B pexxuM OynwibHMKaE (cocros-

e B1). Ecym vace! mepenwin B cocTosiHHe B2, HAOXMHATE KHOIKY 11B,
1 yachl IiepeAnyT B cocTosHMe bl: Ha MHIMKAaTOpe BbICBEUMBACTCA
ypems GYMIIBHMKA B 4acax, MMHYTaxX M CeKyHJax, yKasarens (4eprod-

a) [HA HEAeNH OTCYTCTBYeT, MyJlbCHpYeT CHMBOJN pexuma Gy-
[WIBHHKA.
~ VYcramoBxa uyacoB. Haxwmure M y[epXuBauTe B TeUeHHE
3 cexkyHn kHonky JIH — HaumHaoT Iy/IbCHPOBATD ‘TIOKa3aHMA YacoB.
Jaxkaruamu kHonku [1B ycraHoBHTe HEOOXOAUMBIE IOKA3aHMS.

VecranoBxa MuHyT. Haxmure u ormycrute kHonky JIH
TOpOH pa3 — HAYMHAIT IyJIBCHPOBATh JecATKM MMHYT. Haxaruamu
Honku [IB ycraHoBWTEe mNOKa3zaHus, 3aTeM HaXMUTE U OTIIYCTUTE
Honky JIH Tperuit pa3 — HauMHAKOT ITyJIbCHPOBAaTh €IHHHIBI MHUHYT.
axaruaMH KHoNkH [IB ycraHOBHTEe HEOOXOOUMBIE [TOKA3aHUA.

YcranoBka cexyHa Haxmure M ornycrure xHonky JIH
epBepThIM pa3 — HAYMHAETCA IyNbCcalMA HeCATKOB ceKyHn. Haxarus-
U KHONKH [IB ycraHOBHTe HeOOGXOHHMbIe NMOKa3aHMA. 3aTeM Ha-
ure u otnycrure kHonky JIH nmareiin pa3. Haxaruamu xHonku I1B
CTaHOBUTE eOUHHUIIBI CEKYH]I,

Brixong m3 pexuma ycraHOBKH. Haxmmre u oTmycTHTe
Honky JIH mrecro# pas — Ha MHOMKATOpE BBICBETHTICA 3HAK — - — —
axmure KHONKY IIB — Ha MHAMKAaTOpe BHICBETUTCA YCTAaHOBJIEHHOE
pemsi,

Jns nepeBoga B OCHOBHOM PeXHM HAKMHTE M OTIYCTHTE KHOIKY
H. BxiioueHHOE cOCTOsIHME GyHWIbHUKA MIOATBEPXKAAeTCA HATHUMEM
4 HHOUKATOpe HeNOABIXKHOIO CHMBOIIA peXXHMa OYIWIbHUKA.

BRIKNl0YeHHe 3BYKOBOW CHTHAalH3alMU. B OCHOBHOM
CXKHME B MOMEHT TNOABJICHMA 3BYKOBOTO CHIHANa HOXMMTE M OTIYC-
HUTe KHONKY IIB.

Hemporpammuoe Bknouenme CHTHAaIM3aLUK OY-
MIIbHUKA (MpoBepka paGoThl GymwibHMKa). HaxareM KHONKH
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[IH mepeBeuTe 4achl U3 OCHOBHOTO peXHMa B DEXHM OYAWIbHUKE
Ha MHOMKATOpE BbICBeumBaeTcs cocrosHue bl. I[locrme 310ro HaXME
u ynepxuBaiTe KHONKY [IB He meHee IBYX CEKyH[I.

BeiknoueHue OymunbHUKA Haxmure u oTnycrure KHOM
[IB — Ha UHAMKATOpE BHICBEUMBACTCA 3HAK — - — —, HaxarreM KHOTM
[IH nepeBenuTe Yacsl B OCHOBHOM DEXHUM — CHMBON OyAWIbHMKA
BBICBEYUBAETCA.

B coctosiHun C OCHOBHOTO peXHMa yachl OYIyT IMOMaBaTh Kpark
BPEMEHHbI/ 3BYKOBOH CHTHAI MO OKOHYAHHH KKMIOTO NOJIHOTO Y2
B cocrosHuu ]I KpaTKoOBpeMEHHbIH 3BYKOBOH CHIHAJl IIO[1aBaTh
He Oyper.

Ynpapnenue 4acaMH B pexuMe cekynaomepa. Kuomkoi ITH rej
BEOUTE Yachl B pEXHM CEeKyHOOMepa — Ha HHIMKATOpe ITyJIbCHPY
yKas3aTellb peXHMa CEeKyHOOMepa. 3amyCcK M OCTaHOBKa CeKYH]
Mepa TmpousBogurca Haxarmem kHomnku IIB (CTAPT/CTOIN). I
ONpefeNieHuss JIeCAThIX MOJIEH CCKYH/IpI B COCTOSIHMM CEKYH/IOME
CTOIl Haxmute ¥ yoepxuBaiite xHonky JIH — Ha mecTe CexyH[ B
CBETATCA MOKAa3aHUA [ECATHIX [0Mel ceKyHnpl, OTIyCTHTe KHOIMN
JIH — cexynpomep nepeiinet B cocrosnue CTOIL

VnpaBienue uacaMu B pexume Taiimepa. (Ilis Mopeiu 30355
HaxatneMm xHonku ITH mepeBemure uacel B peXXuM TakiMepa — Ha U
Karope BBICBEUMBAIOTCS HOJIM, MyJIbCUPYET yKa3aTellb peXxuMa Tanmef

Jlns paboTel TauMepa HEOOXOOMMO YCTaHOBHUTH 33[[aHHOE BpEN

YcranoBka uwacoB. Haxmure m ypepxuBauTe B TEYeH!
3 cexyHa kHonky JIH — HauMHAalOT IMyJabCUpOBATh MOKAa3aHUA 4acq
Haxxarusmu xHonku 1B ycTaHOBUTE MOKa3aHUA YacoB. ‘

Ycranoska muHyT. Hokmure u ornycture kHonky JIH BY
pOil pa3 — HAuMHAIT IMyJIbCHPOBATh IIOKA3aHHA JECATKOB MHHYT.
xatuamu KHONKM [IB ycTaHOBHTE OECATKH MHUHYT. 3aTeM HaXMU
u ormyctuTe KHOnky JIH tpermii pa3. Haxaruamu xuonku IIB ycr
HOBMTE €[UHHUIIbI MHHYT.

YcraHoBka cexkyHa. Haxmmre u ornycture KHONKy JI
YeTBEepThIM pa3 — HAYMHAKOT MyJIbCUpPOBATh JeCATKU ceKyHA. HaxaTu
MH kHonku [IB ycraHOBuTe HeoOGxomumbie nokasaHuA. Haxwu
u otnycrure KHonky JIH maTeii pa3. Haxatuamu kHonku IIB ycTaHi
BUTE NMOKa3aHUA eOUHULL CEKYH]I. !

BriBong vacoB U3 pexuma ycTaHoBKHU. Haxmure u of
nycrure KHonky JIH mectoi pas — Ha HHIMKATOpe BHICBETUTCA Habpak
HOe BpeMs. BrIBOM YacOB U3 pexcyMa yCTaHOBKM TaK)Ke IIPOM30MIET IOE
JIe YCTaHOBKH JI000# HHGOPMALMHU IIPU HAXKATHH U YAEP)KaHHH B TEUCHH
3 cexyHn kHonku JIH. TaiimMep BBIBOOMTICA B WCXOJHBIH PEXHM
cocrostiue CTOII.

[Tyck u ocraHoBka Tafimepa. [lyck u ocraHOBKa TaliMer
NpousBOaMTCA HaxkarueM KHonku [IB. Ecnu myck Taimepa OCyIiecTE
JACTCA M3 OGHYJIEHHOTO COCTOSIHUSA, CUET BPEMEHM aBTOMATHYECK
HauuHaeTcs ¢ 10 yacoB u BefieTcsi B 0GpaTHOM HAIIPABIICHHH.

Cbpoc moxazanuit raitmepa. Haxmure keonky [1B u yneg
XKUBAUTE €€ B TeYCHHUE 3 CEKYHNI B JII0O0M COCTOSIHMU TalMepa.

[Io OKOHYaHMM yCTaHOBIIEHHOTIO BpEMEHH II0JAeTCA CUTHAI [JIH
TenbHOCTRIO 10 cexyH.
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OpHOBpeMeHHAH paGoTa yacoB B pexuMe TeKyIle
ro BpeMeHH H ratmepa. Ilpy paboOTAOIIEM TaliMepe HaXaTHEM
wnoniy [TH MepeBeaute yacl B OCHOBHOH pE&XUM — CHMBOJ pexumMa

raiimMepa HETIOFBIKEH.
OrxnipouyeHne H BKJIOUEHHE MHAMKATODPA. B OCHOBHOM

exkpMe HOKMHATE xHonky IIB u ynepm«maﬁre ee B TeueHHe 3 CEKYH[, —
yHbOpMalHA ucue3aeT. [y BKIIIOUCHHA MHIMKATOpa TAKXXe HAKMHUTE
U ynepxamaﬁl‘e xuonky I1B 3 cexKyHIPpI.

»3[IEKTPOHUKA 5-30364, 29364

B yacax OJaHHBIX Mopeneit (pHc. 22, 23) 1o CpaBHEHHIO C MO/IE/1bI0
3 1eKTPOHUKA 5.30357” OTCYICTBYIOT DEXHMbI CEKYHIOMEDA M Ka-
neHpapA.

Yacpl MOKAa3pIBAOT TEKYIICE BpeMsi B uyacax, MUHYTaX, CeKYyH/axX,
IOJIAI0T l'lpeprBlfICTblfl 3ByKOBOW CHTHAN, 4 TaKKe KOPOTKHH CHTHAI
110 MCTEYEeHUH KaXaIoro [TOTTHOTO Yaca, UMeeTCs MOMICBETKA.

L]

Puc. 22. "OneKTpOHUKA Puc. 23. “OneKTpOHHKA
5-30364” 5-29364”

B OCHOBHOM pEXHMe — PEXHME TEKYIIEro BpeMeHH Ha HHIMKA-
TOpe BbICBEUMBAITCA Yachl, MHUHYTBI ceKyHpl. B IpaBOM BepXHEM
yIly MHOMKATOpa MOIYT BBICBEUMBATHCA CHMBOJIBI peXHMa Oymib-
HMKa ¥ TOJauy CHTHAIa KaXK[bIH 4ac IpH UX BKJTI0YEHHOM COCTOSAHHH
(puc. 24,2) — cocTOsIHME A.

B pexume YCTaHOBKM BpEMEHH cpabarpIBaHUsA OyowibHHKa Ha
MHIMKATOpe BHICBEUMBAKTCA [OKa3aHHA HUacoB d MMHYT, CHMBOI
pexuMa GyIuIbHUKA — COCTOAHUE B (puc. 24,6).

Yackl M3 COCTOAHUA A OCHOBHOTO PEXHMa B COCTOAHHC b mepeBo-
naTca Haxarvem kuonky JIH, u3 cOCTOAHMA A B pEOXHMM YCTaHOBKH
TEKylllero BpeMeHH HakarheM KHOIKH [1H, a u3 COCTOAHUA b B pe-
KMM YCTAHOBKM BpeMeHH CpabaTbIBaHHA GyawIpHMKAa — HaKaTHeM
kHonku [TH.

B pexmmax yCTAHOBKH BpeMeHH CpabaTblBaiA GyOWIbHAKA H Te-
KYIIEr0 BpeMEHH KAKAOMY HKATHIO KHOIIKM 1B cOOTBETCTBYCT
yBelIHYCHUEe YCTaHABITUBAEMBIX 110 Ka3aHui Ha eJUHHULLY .
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Puc. 24. Pexxumsl paGoTsI 4acosB:
4 — TEeKYIEero BpeMeHu; 6 — GymunbHuka

BxiroueHne ¥ BhIKITIOUEHHE OynwibHMKA NPOM3BOIHTICA B COCTOS
HUY b Haxatuem xHonku I1B. .

H7si TOro YroGbI 3amMyCTUTh Yachkl MOCTIE 3aMEHBI 37IEMEHTA ITHT
HUA, HeOO6Xommumo ONHOBpE€MEHHO Haxarey kHonku IIB, ITH, JIH: i
MHJIMKATOpe BbICBETATCA MOKazaHusa 0 yacos, 00 muuyT, 00 cexyHI:
BIUIIOYCHBI pEXXHMbI OYAWIPHMKA C BpeMeHeM cpaGarbiBaHus ( 9aco
00 MMHYT M nogauM curHana IO HCTEUeHHM IIOJTHOIO Yaca; 3BYyux
CUTHaJI.

KHONKy ITH — Haummaercs mynbcammsa cexynpn. Ilo ApYTHM YacaMm
UOYIIAM TOYHO, WIH [0 LIECTOMY CHTHANY, MepeflaBaeMoOMy O pagua
HOXMHTE M ormycture KHonky IIB. Ilpu cuerte ceKyHpg ot 0 mo
MX TIOKa3aHMA OOHyNATCA Ge3 yBeJIHYEHHS MOKA3aHuUil MHHYT; .
cueTe cexyHn 30—59 noxasaHus MUHYT VBeJIMUMBAIOTCS Ha eIUHHUIL
Yacel Ipy 3TOM NepexonsaT B OCHOBHOI PEXHM — COCTOSTHHE A. |

YcranoBkxa yacoB. Haxmmure u OTHycTHTe KHONKY ITH nB:

[IB ycTaHOBHTE HEOGXOMUMBIE IOKA3AHHS YacoB. ,
YcranoBka munyTt. Haxmmure u OTImycTUTe KHONKY ITH Tperuk
Pas — HaYMHAT MyJIbCUPOBATh JNECATKH MHHYT. HaxaTusimu KHOMK 2
IIB ycranoBute Heo6xomumbre mokasanua. s ycraHoBKYM enumur
MHHYT HDKMHTE U oTnycTure KHonky ITH veTBepTsiit pa3. Haxatusamu
KHonkw I1B ycTaHoBuTe NoKa3anus emumun MHHYT.
s BBIBOIA 4acoB us3 Pe&XKHMa YCTAaHOBKH B OCHOBHOHM pEXHM
HOKXMUTE ¥ OTnycTHTe KHONKY ITH naTsiii pas.
YcTaHOBKa BpeMeHH CpabaThIBAHUA GYyOUTbHUK:
Haxcarnem xnonmxu JIH MIEpEBEUTE Yachl B COCTOSIHME B — Ha uuHmu-
KaTOp€ BbICBEUHBAIOTCA MMOKA3aHHUA YaCOB U MHUHYT. :
YcranoBka yacos. Haxmure u OTHycTuTe KHONKy ITH — Ha-
IMHACTCA IyJIbCalMA NMOKAa3aHMH yacoB, HaXaTHAMU KHOMKM IIB ycra-
HOBUTE HEO OXOMUMBIE NIOKA3aHUS YACOB. :
YcranoBka MuHy T Haxmure u oTmycTuTe KHONKY ITH BTOpO#H
Pa3 — HAUMHACTCA MyNbCANUA ECATIOB MUHYT. HaxatuamMu xHOIKH
IIB ycranoBute HeOOXOMMBbIE MOKa3auus. Haxmure u OTITYCTHUTE
KHOTNKy ITH Tperwit pas — maummaercs IMynnbcalusA equHUI, MuHyT. Ha-
KaTuAMH KHONKHM IIB ycraHoBuTE MOKa3anus eOHHHUIl MUHYT.
BoiBon yacos wus PeXHMa ycTaHOBKHU. Haxmure u or-
ycture xHOnky ITH naTeiit pas — yack; BO3BPATATCA B COCTOSIHUE B.
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[lpu 5ToM GyMWIBHMK HAXOIMICA BO BKIIOYCHHOM COCTOMHIM. Ina
er0 BHIKITIOUEHHS] HDKMUTE KHOIKY IIB: cumBOn pexuMa OyduIbHMKA
ucuesaer. HaxarHeM KHOIIKH JIH nepeBenuTe yachl B COCTOsHHE A.

3ByKOBOM CHI'HA OyIWIbHMKA TOJaeTcs, KOrga TeKyluee Bpems
COBIAfiaeT C YCTAaHOBJICHHBIM BPEMEHEM cpabaTpiBaHus OyIWIBHUKA.
[IpeprIBaeTCs 3BYKOBOH CUIHAT HaxxatueM KHonku [1B.

Tis BKJIIOUEHHs] 3BYKOBOTO CHTHANIA MO )KENAHWI0 HKMHIE H OT-
[y CTHTE OJHOBPEMEHHO KHOTIKH B u JIH.

[Ipy HANMWYAM HA WHWKATOpE CHMBOJIA MOJAYM CHIHAIA 1O HCTe-
geHMM KAXKIOro uyaca NpHU HyJIEBBIX MOKa3aHMAX MUHYT M CEKYHJ, TIO-
aeTcs 3ByKOBOH CHTHAIL.

»3JIEKTPOHHUKA 5-29358”

Yacel pmaHHOM mopemu (puc. 25) O1IH-
qaloTcAd OT APYIMX YacOoB HATHYMEM Tabens-
KajleHjapsa Jo6oro Mecana ¢ yKa3aHuem
rofa, MOPAAKOBOTO HOMEpa MeCAla M yKasa-
TeJiA CTONIONA BOCKPECHBIX JHEH KOHKPETHOIro
mecsana u roga (¢ 1960 mo 2015). Tabnuua
yucei or 1 mo 31 orobGpaxeHa Ha CTEKIIe.

Uacel 1OKa3bIBAlOT TeKylllee BpemdA B ya-
cax, MHHYTaxX, CeKyH[ax, YMClIa, JHH He[elH,
HOMep Mecsana M roa. Moryr mokasbiBath
yachl, MHHYTHI, CEKYHIbl APYroro 4acoBOTO
nosca. Puc. 25. "OnexTpoHHKa

ABTOHOMHOCTh paboThl 4acoB 6e3 3a- 5-29358”
MeHbI JJIeMEHTa [MTaHUA 3 rofa.

Pexxumel paGotsi. OCHOBHOM peXHM — PEXHMM TeKyliero
BpeMmeHu. Ha wHouKaTope BBICBEUMBAIOTCA 4Yachl, MHHYThI, [eHb
HEJEIM ¥ CEeKYyH[bl, pa3feuTebHas TOYKA HEeNMOABM)XKHA — COCTOAHHE
C wim yacel, MUHYTbI, IcHb HEe[IeJIH, JaTa, TOYKa MyNbCUPYeT, CHMBOJIH-
3Upysl XOf yacoB, — cocrositue JI (puc. 26,a) . U3 cocrosnus C B co-
crosiHme [l yackl nmepeBoasTca Haxxaruem KHonku I1B.

Pexum xanenpapsa. Ha uHOukaTope BHICBEYMBAETCS HOMED
MecsALa, YUCIO, JeHb Hemenu, rof (puc. 26,6). B pexum xaneHpaps
yackl nepeBoaATcs u3 cocroanus C Haxarvem kHonku JIH.

Pexum TaGens-xkanmenpmapsa. Ha uHOMKaTope BbICBEUMBA-
€TCA TOfl, IO PAAKOBBIH HOMep Mecslla, 3HaK ~’B”, ycnoBHO 0603Havar0-
IMA BOCKpECHbIE [IHM, M YepTOYKAa — YKasarelb CTONIOLA BOCKPECHBIX
JHEed Tabnuupl uMcen, OTOGpaXkaeMOM Ha CTeKJie KOpIyca 4YacosB
(puc. 26,8B). B pexum TaGens-KaneHmaps yachl NepeBONATCA HKa-
THeM KHONKH JIH u3 cocrosuus C.

B pexum ycraHoBkM KanmeHapsi Yachl MEpEBOIATCA M3 COCTOSHHA
I Haxatnem KHonku ITH, a2 B pexuM YCTAHOBKY TEKYIIErO BpeMeHH —
13 cocrosnua C Haxaruem kHonku ITH.

B pexume KaJieHapsa Wik Tabens-KaleHaapsa MpH KaXAoM Haxa-
THH KHONKH [IB moxaszaHus umciia WIH Mecsilia YBEIHUMBAIOTCA, a NPH
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Puc. 26. PexxuMel paGoThI 4acoB:

a — TeKYUIero BpeMeHHu M Jartel; 6 — KaneHmaps; B — Tabenf-kaneH-
mapsi; © — NOACHOr 0 BpEMEHH

Haxaruu kHonku [IH — ymenpmrarorcsa. Ilpu Haxatum u ypepskaHu
B TeueHHue 2 ceKyHI KHomok ITB u ITH npoucxomur ycKopeHHas cMeH
UHCell M MECALEB, IIpH OTMYCKAHWM ITHX KHOIOK CMEHA HaT M MeECs
ueB npexpautaercs. Ilo ucreyenuu 12-ro Mecsina aBTOMaTH4YeCKU OyIy
M3MEHATBCA M IIOKA3aHUA rofa B CTOPOHY YBEIMYEHHS HPU HaKaTH
KHONKH IIB WM B CTOpOHY yMeHBLIEHMsI NpM HAXATHM KHONKH ITHE

PexuM BpeMeHHU ApPyroro yacoBoro mosca, Ha wum
KaTOpe BbICBCUMBANOTCA 4achl, MUHYTHI, CeKyHbl (pHc. 26,r). Pasg
JIMTENbHAA TOYKA HEMOMNBMXHA. B 3TOT peXuM wuacel NepeBoATe
HaxatueMm KHonkH JIH u3 cocroauus JI. r

B pexum ycTaHOBKM BpeMeHM [pyroro 4YacoBOro MOsCa Yac
IepeBOaATCA HaxxaTeM KHonku [1H. '

B pexxumax ycTaHOBKY TeKyIero BpeMeHHU Ipyroro 4acoBoro nosc:
WM KaneH[Oapsi Mpd KaXHAOM HaxaTuh KHonku IIB ycraHaBiuBaeMbl
NOKAa3aHWA yBEIMYMBANTCA Ha equHuiy. IIpd HaxaTuu M y[epkaHw
B TeueHHe 2 CeKyHH M Goyee KHOMKY [IB HauMHAeTCH YCKOpEHHAs CME
Ha [IOKa3aHWH B CTOPOHY yBENTMUeHHA Ge3 ux mysbcauu. [Tpu oTiycKs
HIN KHONIKH IIB ycKopeHHas cmeHa IOKa3aHui peKpaiaercs.

Yepes 12 cexyHn mocne MOCTEOHEr0 HAXATHS Ha xHonky IIB 1}
IIH uyacer aBTOMaTHueCKu BBIAOYT M3 PEXHMA yCTAHOBKH TeKYy11er
BpEMEHH WIH KaleH[aps, WIM BpeMeHH [pPYroro 4yacoBOro Mosca

YcranoBKa Tekyuiero Bpemenu. Jljisi yCTaHOBKH TEKYILIEro Bpeme
HH HCpEBEUTE Yackl B COCTOsTHME C OCHOBHOTO pEXHMA.

YcTaHOBKa TOYHOro BpeMeHM. Haxmure u OTITYCTHTY
KHONKY IIH — HaumHaercAa mymbcamus cexyun. Ilo ApyruM Yacam
MAYIWM TOYHO, WIM IO IIECTOMY CHTHATY TOYHOTO BpEMEHH, Iepe
AaBaeMOMY TIO pajMo, HKMHUTE U OTiycTHTe -KHONKY IIB. Ipu CYET!
cexyHn o1 0 1o 19 nmokasanus oGHyNAI0TCS, a IpH cdeTe cekyHy 20—59
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HoKa3aHUs MMHYT YBETHYMBAIOTCA Ha C[MHHILY; Hachl BBIXOIOAT W3
eskMA YCTAHOBKH B COCTOAHUC ¢,

YcTaHOBKAa MHUHYT. Haxmure 1 ormycrure KHonky IIH mBa

a3a - — HAUMHAETCA IyNIbCal|sa MHHYT. Haxatuamu kHonmku [IB wim
HaxkaTHeM M Y[EpXaHHeM ee Gornee 2 CeKyHI yCTaHOBHMTE HeOOXOIu-
MpI€ MOKa3aHUA MUHYT.
ycranoBKa yacoB. Hakmute ¥ OTIYCTHTE KHONKY ITH TpeTun
a3 - HAuMHAeTCs Mylbcalusa 4acoB. Haxarmamy KHOIKH [IB ycra-
HOBHUTE TIOKA32HUA.

VcTaHOBKA AHsA Hemenu. Haxkmure H OTIYCTUTE KHOIKY [TH
yerBepTbIA pa3 — HAUMHACTCA INIbCALMA HEPTOUKH, yKa3bIBaIOIIEH
nens Hemeny. Haxarusavu KHOMKH [1B ycTaHOBUTE [CHb HEMIEMH.

Bpix0n M3 pexXuma ycTaHOBKH. Haxvure M OTHyCTHTE
xuonky ITH naTeIi pas — MyJibCaluus NMOKAa3aHUH NPEKPATUTCA.

VeraHoBKA TOKa3aHuil Kanenpapsi. HaxarueM KHOIKH [IB mepe-
BEJIMTE Yachl U3 COCTOAHHA C B cocrosinue 1.

VceramoBka umcna. Haxmmre u ormycrute KHonky ITH npa
pasa — HauMHaeTCs MyJbCalluf HHCHIa. Haxaruem xHonku IIB ycraHo-
BUTE YMCIIO.

YcraHoBKa HOMepa Mecdua. HakxMure U OTIYCTHTE KHONIKY
IIH Tperumii pa3 — HauUMHAeTCA MybCalUA TIOPAAKOBOr0 HOMEpa MecALa.
Haxkatusimu kKHOmkH 1B ycTaHOBHUTE NOKa3aHUA MeCALa.

VcragoBka ropa. Hakxmute u ormyctute kHonky ITH uerBep-
THIfl pa3s — HaUMHAETCs ITy/bCalys NoxasaHui rozia. Haxatuamu KHOII-
ku IIB mnu HaxaTueM  yaepkaHueM ee Goiee 2 ceKyHH YCTaHOBHTE
HeoOXxOoIuMBbIe IIOKa3aHusA roja.

YcTaHOBKA KalleHIapA MOXET IPOM3BOAUTHCS TAKXKe U3 COCTOAHHUSA
C ocHoBHOro pexuma. Haxwmure u ornycrure xHonky JIH. Yacer me-
peinyT B pexuM KaneHpapsA. IIpy HaxaTuw ¥ OTIYCKaHMH KHOTKH
IIB mokazanus OymyT yBeNWUMBATHCA, a IIPH HAKATHUMA U OTITYCKAHHU
xHonku ITH — ywmesspluatecs. YcCKOpeHHOe H3MEHEHHE B CTOpPOHY
YBETUYECHUA WIM YMEHbIICHUA IIPOUCXOOMT IpH HAKATUU M yOEp>KaHUuH
ponee 2 cexyHp cooTBeTcTBeHHO KHOMOK I1B 1 ITH.

Pabora ¢ yacamu B pexxume tabens-kaneHnaps. [lepeBenure 4ack
B pexuM Tabens-kanexnmaps. [Ins 3toro B coctogHud C OCHOBHOTO
pexuMa Haxmurte u ornyctute kHonky JIH. Kaxpgoe HaxaTue U OTIyC-
xanue KHONoK [IB u ITH coOTBETCTBEHHO yBETMYMBAET WIM YMEHbBILIACT
IIOKA3aHUA HOMepa MecAla Ha equHuuy. OTHOBpEMEHHO Oymer H3me-
HATBCA UIA KAXKIOr0. MecAlld U MOJIOXKEHHE YepTOUKH, yKa3bIBaloLIEH
BOCKpPECHBIE IHM B JaHHOM Mecsalle, [loka3zanusa roga GyayT U3MEHATh-
cA Hocne mpoxoxaeHusa 12-ro mecsaua. YpepxuBas kHonku IIB u ITH
HOKATbIMU Gollee 2 CeKyH, MOXHO TMOJYYUTh YCKOpPEHHYI CMEHY
MHpOpMaLyy.

[Tocne mepexona u3 pexuma Tabesi-KameHIapsa B PEXUM TEKylLle-
IO BpEeMEHUM HabpanHas wuHopmauua Tabensa-KajaeHJaps He COXpa-
HseTCA. IIpu Bo3BpalieHuM CHOBa B peXuM Tabens-KaleHIapsA aBTO-
MAaTUYeCKH ycraHaBnuBaercs 1960 rom, 11 mecs.

3Has, yro IepHO TMOBTOpPEHUA TabensA-KaleHIapA COCTaBJIfAeT
28 11eT, MOXHO yCTaHOBMTH KaleHAapb yis mioboro roma. Hampumep,
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HafO YCTaHOBHMTh BOCKpECHbIE JIHM MapTa 1898 ropa. s 310r0 MpH
GaBna#Te Mo 28 O Tex MOp, MOKA roji He BOHAET B MPOMeXyToK 1960~
2015. JIna Hamtero cnyvas: 1898 + 28 + 28 + 28 = 1982. 310 3HAYHUT,
BOCKpecHble JHH Mapra 1898 roma O6ymyT COOTBETCTBOBATh UMCIIA
BOCKpECHBIX THed mapTa 1982 ropa.
YcraHOBKa BpeMeHH HOpyroro 4acoBoro mosca. HaxmMute KHONKY
JIH B cocrosinum [ ocHOBHOTO pexuma. Eciu yace! mepeliviu B PEXUM
Tabensa-KaleHaaps, HaxarueM KHONKHU JIH Bo3BparuTe 4achl B COCTOS:
Hue JI. Eme pa3z HaXMHUTE M y[IepXXUBaHTe He MeHee 2 CEeKYHJI KHOMKY
JIH. Yace mepedgyT B peXMM BpeMEHH [pyroro 4YacoBOrO Iosca,
YcraHoBKa ceKyH[ B pexxMMe BpeMeHH OpPYroro 4acoBOrO Iosica
He NpeayCcMOTpeHa, TaK KaK HX OTCYET COBIIAAeT C OTCUETOM CEK
TEKYILErO BpeMEeHH. ,
YcranoBka muHyr. Haxmure u ornyctute xHonky JIH — Ha-
YMHaeTcA mynscanys MuHyT. Haxamuamu xHonku IIB win Haxatuem
H yIOepxaHueM ee Ooyee 2 CeKyH[ YCTaHOBHTE MOKAa3aHUS MHHYT.
YcraHoBKka yacoB. Haxmurte u otnycrute kHonky JIH BTopoi
pas — HauMmHaercs mysbcamus vyacoB. Haxaruamu xuonku IIB ycra-
HOBHUTE HeOOXOmMMble MOKasaHua yacoB. Haxarnem xHonku JIH nepe-
BEIIUTE Yacel B COCTOAHHKE [l OCHOBHOIO pexKuma. -
Jna mepeBojia yacoB B pexuM TabeNa-KalleHIaps HKMHATE KHOIKY:
JIH u ynepxwusaiite Gonee 2 ceKyH,. |

”IJIEKTPOHHKA 5-29361”

Yacer maHHOM Mopenu (puc. 27) uUMeEOT
HaubompIIee KOMHYeCTBO dyHKumit. OHM mO-
Ka3pIBAalT TeKylllee Bpems B yacax, MUHYTax,
CeKYH[IaX, YMCiIa Mecsla, MOpAAKOBBIE HOMED
MecAla, rog B UMGpPOBOM BHAE, THU HEHENH:
B OykBeHHOM BHMle. OOHOBpEMEHHO C TEKY-
IIHM BpEMEHEM MOKa3bIBAKT Yachl U MUHYTHI
OOHOH M3 [BYX IporpaMM OymwIbHUKA.

Kpome »srtoro, B wyacax npegycmorpeHa
nojgaya OOWHOYHOrO 3BYKOBOI'O CHrHala IO
MCTEYEHHHM KaXOOrO MOJIHOTO Yaca, YCKOpPEH-
Hasg YCTaHOBKA TOKa3aHuH, uudpoBas Ha-
Piic 37 "Snetsomins CTpPOMKa TOYHOCTH XOJa CaMHM BIIafIeNIbILIEM,

5.29361” MiMeercss aBTOMAaTHYyeCKMH BBIGOp JeTHEro
: M 3MMHEro BpeMeHH, MOJICBETKA.

Pexxnmbt paGoTei, OCHOBHOM peXHM — pPeXXKUM TEKyLIET O
BpeMEHM M KaneHaapsa. Ha uHauxarope BbICBeUMBAIOTCS Yachl,
MHHYTbI, CEKYHIbI TEKYILIEr0 BpEeMeHH, 1eHb HENeJIH U YUCIIO, |

Touxa mMexmy yacamu ¥ MUHYTaMH HeNOJBWXKHA, BUIHA YepToyKa
MEXy NHEM HENIENY H YucIOM (pHc. 28,a) . OBO3HAYUM 3TO COCTOSTHHE |
byxBamu TBK (texyruee Bpems n Kanesyaps) . :

PexuM Texkymero BpemMeHM H BpeMeHH Opyroro
HacoBoro nosca. Ha mHpuxarope Ha mecTe AHA HemeNH ¥ UMCIA
BBICBCUMBAIOTCA Yachl M MMUHYTBI Hpyroro uyacoBoro mnosca. Touka'
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qacaMM ¥ MUHYTAMH TEKYLUETO BPEMEHH HETIO[IBIDKHA, 4 MEXILY

i MMHYTAMH [pYTOTO 4YacOBOTO I05iCa MHraeT eXeCeKyHIHO
qacniMH28H 6). O6o3HauMM 3TO COCTOAHHE TB2 (Texymiee BpeMs U Bpe-

. b} ]
. zér:;E:ﬁB()rrg;;ﬁ?ro BpeMeHH M BpeMEeHH CpabaThiBa-
Husg OGyOHNbBHHKA - 1 (cocToAHHUE Bbl) u GyounbHUKAE - 2
(cocTOAHHUE b2). Ha uHauMKaTope BbICBEYMBAIOTCA UacChl, MHHYTHI,
cexyHpl TEKYIUEro BpEMEHH, a CBEPXY yachl, MUHYTbl KOHTPOIBHOIO
BpeMEHH OyoWIbHMKa-1 WIH 6ymwibHuKa-2. Touka Mexay vacamu H
MUHYTAMHM K3K TEKYIIETO BpEMEHH, TaK M OymWwIbHUKA Henonnmxz-
Ha. BpICBEUMBAETCA CHMBOII OymwibHUKa-1 Wwin  OyaWIbHHKA-
(pucﬁgii’:q) nudpoBOH HACTPOHKH XO[na I H X. Ha uaguKa-
TOpe BHICBEUMBAIOTCA YACBI, MMHYTHI, CeKYH/IbI TEKYLIEro BpeMEHH
¥ 3HAYeHHE TOTPABKHU CyTOYHOIO XOJ1a, CUMBOJI peXHUMa [THX. B cnydae
OTpHIATE/IBHOH INOMpPAaBKH €e 3HaueHue MHIULIEpPYEICA €O 3HAKOM
”» 2”

E(cpi:; .623/811’;11:1)1an1<-1 u GymwibHUK-2 (WIN OJMH M3 HUX) HAXOMATCHA
BO BKIIOUEHHOM cocTosHuH, TO B cocrosnmsix TBK u TB2 BhicBewn-
patorcsi cumBonsl coctosHuin Bl u B2. Ilpu 3ToM cHMBON TOJaYM
OIMHOYHOrO 3BYKOBOI'O CHTHAJIA MO HCTEYeHHH KaXJIOro Yaca BbICBEUH-
BaeTCA MOCTOSIHHO.

B aHHO# MOJENIH, B OTIMYME OT APYrMX, HHAMKAUHMA TEKYIIEro
BPEMEHM OCYLIECTBIIACICA NOCTOAHHO, NPOMCXOAMT CMEHAa TONbKO

Puc. 28. Pexxumsl paGoTEI 4acoB:
a — TeKyIero BpeMeHH M KaJeHIa-
pA; 6 — TEeKymero M TOACHOTO
BPEeMEHH; B — TEKYIIEro BpeMeHH
u OyowipHMKE-1; T — TeKymero
BpeMeHH u OymunbHMKa-2; 1o — Te-
KYyuero BpeMeHM u mudpoBoOH Ha-
' CTPOMKM X0Ha
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uH(pOpMaIH TOTIONTHATENBHBIX PEXUMOB KalleHIaps, BPEMEHH JIpYTOR
yacoOBOTO I0sACa, OyIWIbHHKA, HH(PPOBOH HACTPOHKH XOa.

OcoGenHocTi ynpaBieHus dacamH. Yacel u3 cocrosnus TBEK
B cocrogHue TB2 mepeBopaTcsa HaxarueM KHonku JIH, Ilpu stop
Ha MECTE YHCTIa U [JHA HEe[eH BHICBEUUBACTCS BPEMS IPYTOTO YaCOBOIC
osica B Yacax U MHHYTaXx.

B pexum OymunpHuka b1 uyackl mepeBoAATCA HaXaTHeM KHOTIKE
ITH u3 cocrosnua TBK, a B pexum OygwisHuka b2 Haxkarvem KHOIK]
[IH u3 cocroauusa TB2. Bo3Bpar B ucxomHoe nonoxehne TBK wp
TB2 mpoucxXOOMT aBTOMATHYECKH Yepe3 4 CeKYHOBl WIH HOBTODHBIN
Haxxaruem KHonku ITH. 4

B pexxum IITHX vachl nepeBOmATCA HaXATHEM U yHep)KaHHEM B T@
yeHue 2 cekyH KHONKH IIC;: B pexuM yCTaHOBKH TEKYIIErO BpeMEHH
¥ Kajenaapa — HaxarueM KHONKH [IC u3 cocrosnus TBK; B pexun
YCTaHOBKH BPEMEHH IpyrOro YacoBOTO MOsiCa — HaxaTheM KHOMKH 1
u3 cocrosHus TB2; B pexum ycTaHOBKH BpEeMEHH CpabGaThbIBaHHS
OymunsHuka-1 — Haxatuem xHomkw IIC u3 cocrosinus B1, a B pexun
YCTaHOBKH OyOwIbHHMKA-2 — HaxaTtuem KHonku IIC u3 cocrosuus b

B pexxnmax yCTaHOBKM TEKYLIEro BpeMEHH U KaleHOaps, BpeMe v
ApYroro yacoBOro Inosca, BpeMeHM cpabGarbiBaHusA OymmiIibHMKAa-1
M OynunbHHKa-2 KaxJIOMy HaxaTHio KHONKH IIB cooTBeTcIByeT yBe:
JIMYEHHE yCTAHABIIMBAEMBIX INOKa3aHWH Ha emuuuLy. [Ipu ymepxaHuy
KHONKHM IIB B TeueHue 2 ceKyHI CMeHa MOKA3aHHH B CTOPOHY yBeJIH-
YEHHA IMPOUCXOIUT aBTOMATHYECKH B [IeCATh pa3 GbICTpee M NpeKpaiias
€ICA TOCTIe OTMYCKaHuA KHONKHM [1B. B pexxume yckopeHHOH yCTaHOBKH
NIOKa3aHUs He MUTAIOT, :

B pexume nudpoBoit HaCTPOHKH X013 K&KIOMY HAXKATHIO KHOIKH
IIB Gyner cooTBeTCTBOBATH H3MEHEHHE MONpPaBKM Xoxa Ha 0,1 CEeKYH/IBI.

Ilocre 3ameHbI 971EMEHTAa IMTAHHS OJHOBPEMEHHBIM HAKATHE 1
xHomok IIB, ITH u JIH noxasaHus c6pachiBaoIcA B MCXOMHOE COCTOS-
HHC — Ha MHAMKarope BbicBeuuBaercs 0 yacos, 00 munyt, 00 cexyH,
AcHb Hepmenu — yerBepr, 0 uucno, O mecsau, 00 rox. Bpems cpabaTbIBa-
HUs 6ymunbHUKOB — O yacoB 00 MUHYT, 3

YcraHoBKa TeKyllero BpeMeHH M KaneHaapsi. HaxkaTuem KHOIOK
MEPEBEINTE Yachl B PEXKMM TEKYIIEro BpeMeHH M KaJleHaps. 4

YcTaHOBKa TOYHOrO BpeMeHH. Haxmure M ormycrure
kHonky IIC — naumnaerca mynmscamus cexysp. Ilo OPYTHM 4acam,
MOYIIUM TOYHO, WIM IO IIECTOMY CHTHANY TOYHOTO BpeMeHH, nepeyias
BacMOMy IO paiHO, HLXMHUTE M OTHycTuTe KHONKy IIB. Ilpu cyere
cexkyHn or 0 go 29 mokaszaHus OGHYJIAITICA B CTOPOHY YMeHBIICHHUS,
a npu cyere 31-59 nokasaHus MHMHYT YBEIMUMBAKTCA HA EIHHHUILY.
B MOMeHT OGHy/leHHS Yachl aBTOMATHUECKM BO3BPATATCS B OCHOBHOM
PEXHUM. :
YcranoBka MuHYT. Haxmure knonky IIC Bropoit pas —
HaYHETCA IyNbCAlMA TNOKAa3aHWHM CEeKyHH, Haxmure KHonky ITH —
MyJbCalMsa CEKYHJ NPEKPaTHICA W HAaYHEeTCA Mynbcauus MHHYT. Ha-
KaTHAMHA KHOTKM [IB win HaxcatveM u ynepskaHueMm ee Gomnee 2 cexyH,
yCTaHOBHUTE HEOOXOMUMBIE MUHY THI. ]

Ycranosxa vacoB. Haxmure u ormycrure xHonky [TH BTOPOH
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a3 HauuHaeTCs IyJIbcalii noxa3zaHuil yacoB, HaxarusiMu KHOIKH

I
aHOBUTE HEOOXOMMBbI€ YaChl.
2 y}(’:'f: ragOBKa AHA HEeCEIH. HaxMuTe M OTIYCTHUTE KHOIKY

H Ttperui pas — HayuHaeTcs IIyJIbCalluA HOKaaaHHﬁ [IHEeHn HEeMOENH.
a>KkaTUAMU KHOIIKH [IB yCTaHOBHTE HeOOXOOMMBIN [EHb HEMENH.
YcTraHOBKA 4YHCIA. Haxxvute ¥ OTMYCTHTE KHONKY [IH uer-
epTHIA pas — HauMHaeTcs IyJIbcalus MOKa3aHWH 4HCEIL. Haxatuamu
gonku [1B ycTaHOBHTE HeoO6X0IUMOE YHCIIO.

ycTaHOBKAa HOMepa MecAllad. HaxmuTe i OTIyCTUTE KHOII-
y ITH MATHl pa3 — HAUMHAETCs IyJIbCalliA MOKa3aHWH HOMepa Mecs-
a. HaxxaTuAMHM KHOIIKH TIB ycraHOBHTE HEOOXOZHMBIA HOMED MECSAILIA.
" ycranoBka.rona, Haxmure ¥ OTHyCTHIC xHonky [MTH mecron
a3 — HAuyMHAETCA ITyJIbcalys MOKa3aHWH rofd. Haxxatuamu kHonkH [1B
cTAaHOBUTE HEOOXOIMMBIH TOL. [Ipy yCTaHOBKe rofa MHAMIMPYIOTCH

pe TocienHue g pbl HOMepa rofad Ot 00 mo 99. 3

Hasxmute kHonky ITH cempmMoOu pas. Yacpl CHOBa IEpeuayT B pe-
UM YCTaHOBKH CEeKYHIL. JIjist BBIXO[iA M3 PEXNMA yCTaHOBKH HOKMUTE
ormycrute KHonky I1C. Yace! epeiyT B OCHOBHOH PEXHUM.

Ecni HEOGXOOMMO YCTaHOBHUTH, HANpHMep, TOJIBKO MOKasaHWA
aaskarnem kuomok IIC u IIH BBI30BUTE IyJIbCAUMI0 MMHYT,
Homko# IIB ycraHOBHTe INOKasaHHA MMHYT, 3 HaXaTHEM KHOTIKH
C BBIBEOUTE YAChI M3 PEXKKUMA YCTAaHOBKH.

[Ipy ycTaHOBKE MOPSAKOBOIO HOMEpa MECAINA | IO7Ia Tof COOTBET-
TBYIOUMME TOKa3aHUAMM BbICBEUHBAIOTCA MOACHUTE/IBHBIC HATIMMCH:
EC,I'OJ.

VcraHoBKa BpeMEHM [pyroro 4acoBOoro mosca. Kuonko#n JIH
epeBeaMTe Yachl B PE&XMM BPEMEHH JpYToro uacoBOro mosca — Ha
ecTe JHA HEIEeTW M YMCIa BBICBEUMBAKOTCA Yachl U MHMHYTBI [Apyroro
acoBOTO TO0sACa.

VcranoBka uacoB, Hakmure u ornmycture kHonky IIC — Ha-
WHAeTCs MyJIbcalMs ToKas3aHwil yacoB. Haxarmsmu kHonku [IB wiu
aXaTveM M yhep)kaHuem ee Gojiee 2 CEKYH[ yCTaHOBHTE HeOOXOnH-
BI€ Yachl.

YcranoBka MHUHYT. Haxmure u ormycrure KHonky ITH —
auMHaeTCs mysbcalusa MuHyT. Haxarusamu kHonxu IIB ycraHOBHTE
€00XOAMMbIE MUHYTHI.

A BRIXOfla M3 peXWMa yCTaHOBKM Ha)XMMTE W OTITYCTHTE KHOII-
y IIC — yachbr mepeiiiyT B OCHOBHOH PEXHM.

YeraHoeka BpeMeHd cpaGarbiBaHus OymwibHHMKa-1 #  Oymwis-
uKa-2. BilouaeTcsi W BBIKIIIOYAETCH KPATKOBPEMEHHBIA CHIHAN
0 OKOHYaHWM Kaxnoro yaca kHomko# [IB B cocrosHuax TBK u TB2.
IIpy 3TOM COOTBETCTBEHHO TOABIAETCA WIM MCYE33eT 3HAK DPEeXHMA.

IIpu BKIIOYEHHOM cHTrHaje MO0 OKOHYAHUM KAXHOro yaca (HyJeBbIX
NIOKA3aHUAX MUHYT W CEeKYH/I) NMOMaeTcsd ONUHOYHBIA 3BYKOBOM CHTHAN
ATUTENbHOCTBIO0 0,1 cexyHBI.

Ilpu coBmanenun Texymero u ycTaHOBNEHHOrO BpeMeHH CPAGaThI-
BaHuA OynuwibHuka-1 mopaercsi NpepbIBMCTBIM 3BYKOBOM CHIHAN JIIH-

TAIPHOCTBI0 10 cexyHnm, a OyOWIbHMKAa-2 — CHTHQI UIUTEIBHOCTBIO
30 cexynp.
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Bxiiroyaercs M BBIKIIIOUACTCA PEXMM OyOWIbHMKA KHONKOH [
OymwibHuk-1 — B cocTogHuM B1, OyOwIbHUK-2 — B COCTOSHMM |
IIpu BKJTIOUEHMH DEXMMAa MMIaeT COOTBETCTBYIOIMH CHMBOJ DEXH
OyouIbHHKA. :

Ins ycTaHOBKM BpeMeHH cpabarbiBaHus OymwibHuKa-1 43
nepeBenure B cocrosiiue b1. |

YcranoBka MuHyT. Hokmure u ornycrure xHonky [IC — j§
YMHAETCA MyJIbCallis MOKAa3aHud MHHYT. HaxaTuamM KHONKH
WIM HaXATHEM M yJepxKaHueM ee 6omee 2 CeKyHJ yCTaHOBUTE HEOO)
OUMBbIE MHHY ThI. ‘

YcraHoBka wacoB. Haxmure u ormycrute kHomky ITH !
BpeMA IIyJIbCallU¥ NOKA3aHWH MHHYT — HAUMHAETCs IIyJibCalMsA IO}
3anuM yacoB. Haxkarusaimu kHonku [IB ycranoBuTe He06XOMMMbIE Yag

JUia BBIXOA U3 peXXHMa YCTaHOBKH HOKXMHTE M OTIIYCTUTE KHOTI]
[IC — vacsI nepeiinyT B cocrosinue b1.

[lepeBenute yackl B OCHOBHOH pexxuM. O BKIIIOUEHHOM COCTOSH
OYOWIBHUKOB CBHOETEBCTBYIOT INOCTOSHHO BBICBEYHMBAIOIIMECS CH
BOJIBI COOTBETCTBYIomero pexxuma (b1 u b2). 4

YcraHoBka BpemeHH cpabaTbiBaHus OyquiIbHMKA-2 NMPOW3BOMIM:
U3 COCTOSIHUA B2 aHaOruyHo. 3

Hudposas HacTpoiika xopa. [is HACTPOMKH TOYHOCTH XO[d B
cax HeoOXOOMMO TOYHO 3HATh, Ha CKOJIbBKO CEKYHI, CIEIIAT WIK OTCTal
yacel 3a CyTKH. s 3T0ro ycraHoBMTe Ha 4acax TOYHOE BpeMA: B |
xume TBK Haxmure u ormycture KHonky IIC M npu nocrymvieH
IO pajgyo IIECTOrO CHrHala HaxMuIe U ormycTHre KHONKYy IIB. Uep
3-S5 nHe#d cHOBa cBepbTe BpeMs. JIGIYCTHM, Yachl 33 MATH CYTOK VI
BIiepel Ha 4 ceKyH/pl, 3Ha4uT 3a CyTKM — Ha 08 cexynnp! (4 :5 =08

Haxmute U yaepxuBaite B TeueHHe 2 ceKyH kHonky IIC — yag
nepeunyT B cocrostiie [IHX — mynbcupyeT cMMBON pexxrMa I poB!
HacTpOMKH XOJa M BbICBEUYMBAETCA 3HaueHUe nonpaBku. Haxarusan
xHonku [IB ycranoBure 3HayeHue mnonpasku 0,0 — (+0,8) = —0
(ecnu pericTByromas nonpaska 6suta 0.0) . Ecnu geiicTByI0111a5 MOMpa
Ka Oputa, HanpuMmep, 0,5 (3HaK 7+’ He BBICBEYMBAETCS), TO IPOH
BenuTe BeruuciaeHue nonpasku 0,5 — (+0,8) = —0,3. 310 H eCTh HOB?
NOIIpaBKa Xofa.

Haxaruem xHomnku [IC nepeBenure 4ackl B OCHOBHOM pexum, Yacl
OyoyT camMOCTOATENIBHO KOpPpPEKTHPOBATh €XECYTOYHO CBOM XOf
BEJIHYMHY TONPABKH, |

Ecnv TOYHOCTP XO[a He yJIyYlIMTCA, NMOBTOPHO IpOBeOUTE KO}
PEKTHPOBKY TOYHOCTM XOJia, YYMTbIBas [ICHCTBYIONIYI IIOIPaB

32



»3JJEKTPOHHUKA 5-29366"

Yacpl MAHHOM MOJIENH (puc. 29) moka-
apBaloT TeKylee BpeMA B yacax, MHHYTaXx,
ceKyHIaxX, [1eHb HEMeH, YKCIIO U MOPAIKOBbBIN
HoMep MecAla.

HimeeTcst YCKOpPEHHas YCTAHOBKA I[OKa3a-
MATHUECKHMHl YUeT JIETHEro H 3UMHET0

BpeMEHH, 1 poBast HacTpOHKa XOMa.
JremenThl TUTAHUA B Uacax pacCuMTaHbI

Ha cpOK paboThI 4acoB NI 3mer.

Pesxumbl pa6oTel. OCHOBHOHM peXUM—
pexuM TeKylero BpeMEeHH H Ka-
neupapa. Ha MHIMKATOpe BBICBEUMBAIOICH

yachl, MMHYTBI, CEKYHIIBI, [I€Hb HEMEIH U G L

HUM, aBTO

o — cocrosuue B (Bpems) . JIBoerouue 529366
MEXIy 4acaMy i MUHY TaMH HEIOZIBIDKHO (puc.
30,a).

Pexum KaneHpaps. Ha uHoukarope BBICBCUMBAETCHA [1€HDB
efle/IM, YMCIIO M HOMEp MecsAna — cocToanue K (xanmeHpaps) .

Pexum uubpoBOi HacTpoiiku xopna. Ha mecre MUHYT
BBICBEUMBAIOTCS TOKA3aHMsA MONPABKH CYTOYHOIO XO/a, CHMBOJ PEXU-
Ma ¥ JECATHYHAS 3amsTass MEXIY TPeTbUM H UYETBEPThIM paspANAOM
nupuKkaropa (puc. 30,6). Bo3mOXkHAa YCTaHOBKa MOMpABKH OT 00
no 6,3 cexyHOpl KaK B TOJIOXKUTENBHYI, TAK W B OTPUIATEIBHYIO
cTopoHy. Ilpu OTpHUATENbHbIX 3HAYCHHAX MONPABKA MHIMIUPYCTCA

2

3HaK ",
OcofeHHoCTH ympaBjieHusi yacamMu. M3 cocrosmus B B cocTos-

uue K uacel mepeBOATCS HaKaTHeM H ynepxanuem KHomku IIB, pH
OTIYCKAHMH KHOIIKHM CHOBA BO3BpalIA0TCA B COCTOsiHUE B.
B pexyumM yCTaHOBKHM NOKa3aHWH TEKYIEro BpeMeHH M KalleHaapa
yachl MEPEBOIATCH U3 cocTosHUs B Haxaruem xHonku IIH, B pexum
YCTAaHOBKHM U POBOM HACTPOMKHU CYTOYHOrO XO[a — HAXaTHEM M YIEp-
>xaHueM KHonku I[1H B Teuenue 3 cexynn.

Jina BO3BpauleHUss B OCHOBHOM pEXHM HAXMHIE H OTIYCTHTE
xnonky I1H euie pas.
B pexume yCcTaHOBKHM TeKylIero BpEMEHH M KajleHHapsa IOCIIE
AKO0T0 Haxkatusa KHONKU [IB nmokasaHus BpeMeHH YBEIUUMBAIOTCA
a epununy . Ipyu yoepskanuu xHonky IIB Gormee 1 ceKyHIpl NOKa3aHUA
BETIMYMBAIOTCH aBTOMaTtuuecku B 10 pa3 ObicTpee M HpH 3TOM HE
MHIal0T; Ipd OTmyckaHumd KHONKM [IB yckopeHHas yCTaHOBKa MO-
Ka3aHHM NIpeKpaniaercs,

B pexume mudposoit Hactpoixu xoma (IIHX) mnocme Kaxporo
aKaTHA KHONKY [IB aGconoTHAas BenMuuHA NONPaBKH YBEIMUNBACTCA
a 0,1. Tlpu ynepxanuu xHonku IIB MpOMCXOMUT YCKOpEHHAA CMeEHA
HAaYeHUA Nonpasku. [Ipu 3TOM NMOKa3aHMe 3HAYCHUA NMONMPABKH HE MH-
a:gicgpn ornyckanuu KHONkuU IIB yckopeHHada ycTaHOBKa IIpeKpa-

Tloce 3amenyr smemenTa mMMTaHMS ONHOBpEMEHHBIM HAXATHEM
U OTnyckanmwem xHomok IIB, ITH, JIH npousBemure myck uacoB. Ye-
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Puc, 30. Pexkumel paboTEI 4acoB:
a — TeKyIero BpeMeHu ¥ KaneHnapsa; 6 — nubpoBO HACTPOHKH X012

pe3 1 cexkyHay nocie OTIYyCKaHHA KHOIIOK CYeT II0Ka3aHUM HaYMHAET(
¢ 0 uvacos, 00 munyT, 00 cexyHp, 1-ro yrcna, AHA HEACNH — NOHCACH
HMKa, 1-r0 mecsua.

YCTaHOBKA TeKYILEro BpeMeHH W KaleH{aps. YCTaHOBKA NOKE
3aHMH TEKYILEero BpeMeHH M KaleHAaps IPOU3BOAMICH M3 COCTOSHH
B OCHOBHOrO pexxuma. ;

YcTaHOBKAa TOYHOro BpemeHH. Haxmure M ormycrt
xHonky ITH — HaumHaercs mynbcaimsa cexyHA. Ilo apyrum uacal
WOYIUMM TOYHO, WIK IO LIECTOMY CHTHANly, NEpefaBaeMoOMy IO Daj
Haxmute W ormycture kHonky [IB. Ilpu cuere cekynn ot O mo 29 m
Ka3aHua CeKYyH[ cOpachIBalTCA, a NpU CUETe OT 30 g0 59 nokazaHM
MHHYT YBEJIMYUBAIOTCA HA E[IUHHILY . 1

OOHOBpEMEHHO C OOHyJIeHHEM CeKYHJ Yachl aBTOMAaTHYECK
BO3BpAUIAKTCA B OCHOBHOM PEXHM. 1

YcraHoBKa muHyT. Haxmure u ormycture kHonky ITH n#
pa’a — HauMHAeTCA MyNbCAUMA NOKasaHud MUHYT. Haxatuamu wil
HaOKaTHeM U yhepxaHuem Gonee 1 cexynupl KHOnku [IB ycranos T
HeOOXOOUMBIE MUHYTHI.

YcranoBKa uacoB. Hakmure u ormycture KHonky ITH Tpeth
pa3s — HaumMHaeTcsa IyJabcalMA MOKas3aHuid vacoB. Haxaruamu wuil
HaXKaTueM M yhoepxkanuem OGosee 1 cexyHapl KHonku [IB ycTaHOB
HeoOxOoouMBI€e Yachl. :

YcraHoBka aHA Hepmenuw, Haxmure M OTHNYyCTUTE KHOI <
I[TH yeTBepThii pa3 — HauMHaeTCA MyJibcauws [Hed Hemend. Haxarusam
WM HaKaTHeM U yaepkaHueM KHomku [IB 6omee 1 cexyH/ipl ycTaHOBE
Te HeOBXOIUMbIH [1€Hb HEMETH. ' ]

YcraHOoBKA uuciaa. Haxmure u ornycture KHonky IIH naThIl
pas — HayuHaeTcs MyJIbCalMsA MOKa3aHuM yucna. HaxatuaMu WiH Hé
KarueM M yraepxaHueM KHonku [IB Gomee 1 ceKyHApl yCTaHOBHT
YHCTIO. ’

Ycranoska Mecsaua. Haxmure u ormyctute kHonky IIE
IIECTOW pa3 — HauMHAETCS NyJIbCAlMA MOKAa3aHWM HOMeEpa MecsIld
HaxxaTusaMu WIK HOKATHEM U yaepkaHuem KHonk# [IB Gomnee 1 cexy®
IObl YCTAHOBUTE HEOOXOOUMBIH HOMEp MecslLa. - :

Iia mepexona B OCHOBHOM PEXMM HA)KMHUTE W OTIIYCTHTE KHOIK}
ITH ceppmon pas.
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ycraHOBKA MONMPaBKH cyrouHoro xopa. s HACTPOMKM TOYHOTO
a HEOBXOIMMO TOUHO 3HAID, CellIaT 4yachkl Wiy OTcTarT. s 310ro
aHoBMTe TOUHOEe BpeMs: B COCTOSIHUM B HaXMurTe M OTIIyCTHTE
mecy IH. Ilo mpyruM yacam, HIYIIMM TOYHO, WIH IO IUECTOMY
Hany, MepefaBaeMoMy MO Ao, HAKMHUIE U OTIYCTUTE KHONKY
. Tlpu cuere CeKyHI 0—29 moxa3aHusA CcOpachIBalOTCsA, IpH CueTe
50 moKa3aHMA MHHYT YBCITHUHBANTCH Ha emuHuLy. Yepes 4 cy-
cBepbTe XOH 4acOB. IonycTtam, 32 4 CyTOK 4Yachl YUUIM BIEDE]
2 cexyHpbl. 3HaYUT B CPCIHEM 3a cyTKH uachl creurat Ha 0,5 ce-
pr (2:4=05).

Haxxmure 4 YIAEpPKUBAHUTE B TCUCHUC 2 cexynn xHonky ITH — yacht

eiiyT B COCTOsIHHE I[THX: Ha MecTe MHHYT HauMHaeT TyJIbCHPOBATh
yenpe monpaBku, Ecmy [eHCTBYIOLIAA nompaska Obuia 0.0, 10
6XOIMMO BHECTH NOTMPABKY 0.0 — (+0,5) = —0,5 cexyHOpl.

Ecnu HeicTBylollasd IONpaBKa oeuta 0,4 (3Hak -’ He BBICBE-
aeTcsi) , TO HOBOE 3HaUCHUE NONPABKHU 04 — (+0,5) =—0,1 cexynppl
.Ié.cnn sce uachl 33 4 CyTOK OTCTIM Ha 2 CEKYH[BI, TO 3HAUCHUE
paBKH, KOTOPYIO He0GXOIMMO BBECTH B HaChHI (6e3 yuera JIeHCTBYIO-
, Hamo OpaTh CO 3HaKOM »_» Tna Hamux npumepoB 0,0 —
05 = 05; 04 — (-0,5) = 0,9. HaxaruAMu WIH HaKXaTHEM
mepxxanueM Gosee 1 CEKYHIb! KHOIKH IIB ycraHOBUTE HEOOXOMH-
nonpaBKy. HaxarneM KHOTIKH IIH nepeBenure 4achl B OCHOBHOH

M.
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Uacpl TpUHAIeKaT K Trpymnmne TaK
pIBAEMBIX MY3BIKIbHBIX OYIWIBHUKOB,
KaK KpOMe OGBIUHBIX (QYHKIMH TEKY-
ro BpeMeHH, KajeHaaps, CeKyHIOMEpa,
NWIbHUKA C IPEpHIBUCTBIM 3BYKOBBIM
HaIOM BOCIIPOM3BOIAT MO OKEJIAHUIO
ajienblia OOHY M3 [OBYX MY3bIKaJIbHBIX
onuit (puc. 31).

Yacer NOKa3pIBAIOT TEKylliee BpeMs
yacax, MHHYTax, CeKyHJax, a TaKxe
b HeHOenw, YUCIIOo, MecAl, paboTarT
PEXHME CEKyHOOMepa C TOYHOCTBIO
0,1 cexyHgpl M mNONHBEIM BpeMEHEM Puc. 31. “’JieKTpoHUKA
1a 23 u 59 MuH 599 cexyHnpel. Ilpu 5-29367"

BIIa[lCHUM NTOKa3aHWH TEKYIEro BpeMEHH M 3apaHee yCTaHOBJICHHOTO
eMeHH OyIWIbHHKA MOMA0T NpEphIBUCTbIH 3BYKOBOH CUTHAI B Te-
ue 10 CEKYHJI WIiH My3bIKalIbHbIM cUTHAI, [lomaeTcs TaK>Ke Kpar-
BPEMEHHbBIM CUIHaJI 110 OKOHYAHUM KaXJOro MOJIHOTO vaca.

B uacax umeercs BO3MOXHOCTH OTKITIOUEHHSA MHOMKATOpa C CO-
dHCHHEM CyeTa BpeMeHM M INporpamMmbl OyOWIbHUKA, NOMACBETKA.

Bo3moxxHa OOHOBpemMeHHasa paboTa YacoB B DPEXMME TEKYILEro
EMCHH U CeKyH,IJ;OMepa.
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Pexxum paborbl. OCHOBHOH peXHUM — PEXKHUM TEKY LI
B p e M e Hi. Ha HHIMKATOpe BBICBEUMBAKTCA YaChl, MUHYTBI M CEKYH
yKasaTesb [HeH Hemenmu (ueptouxa) — cocrofgHue C Wi yachl, MUHY
Ha MECTe CeKYHJ, — YHCIO0 Mecsdlld, YKazarenb [HA Helend — COCH
Hue J1. B coctosHuu /I mynbcupyeT pasgensAromasi MUHYTbI U Yachl |
Ka, CHMBOJIM3UPYS XOJI 4acoB, B cOCTOAHMM C — HeT. g
IlepeBon uacoB u3 coctosHua C B cocrosnue I u Hao60pOT @
IIeCTBIIAIT HaxkatueM KHONKH JIH., '
Pexum ycranosxu O6ynunbHnka. Ha uHgukarope BbIg
YMBAIOTCH. Y4ACHI, MMHYTBI M CEKyH/bl, PasfenureibHas TOYKA HE
nBwxkHa Yeprouka, ykaszpIBarollas ~JeHb HeMend, HE BbICBCUMBAE]
MUraeT CHMBOJI paboTei OyIWIbHHKA. '
PaznuuaroT [Ba COCTOAHMA OYMWIBHMKA: KOIJa OH BKIIHUEH
crosine B1) u xorpa seixkioueH (coctosiHue B2). B BrikiTOUCHE
COCTOAHWM HAa MH/IMKATOpe Ha MeECTe YaCOB M MHHYT BBICBCUHMBAK
3HaKH — - — —. BkmoyaeTes OymwIbHUK HaxaTueMm-KHonkH [IB B pe
Me ycraHOBKn 1
M3 ocHoBHOrO pexxuma (coctosuui C u ,[1) B PeXHUM OyIWIbH
(b1 wix B2) uacer nepesonsatca Haxarnem xHonku I[IH. Eciu no
Haxartus KHonku ITH uyacel mepeunniy B peXHM CEKyHIOMepa, O |
TOBOPHT IIyJIbCALMA CHMBOJIA PEXHMMA CEKYHIOMEpA, HAKMHUTE KHOE
IH eme pas — uacel nmeped1yT oGpaTHO B ocHOBHOU pexuM. [Io
3TOr0 CHOBA HAXMMUTE U YJEpKUBaHTe B TeueHHME 3 CEKyH[I KHO
ITH — HaunHaeTCs IIy/IbCAUMA CUMBOIIA Gy IMIBHUKA. |
PexumMm cexKyHpgomepa. Ha HHIMKATOpe BBICBEUHBAK
yachl, MHHYTbI, CEKYH[bl OOBIYHO B HYJIEBOM COCTOSHHH. Yeprot
yKa3pIBalollas [IeHb He[ley, He BhICBeUMBaeTCsa. Muraer CUMBOIN pé
TBI ceKyHIoMmepa. M3 ocroBHOro pexxuma (cocrosuuii C u [l) B pexX
CEKYH/IOMepa Yachl epeBoaAT Haxaruem KHonku [IH. Ecnu npu 3
yachl MEpELUIM B peXUM OyIWIbHMKA, O YeM TOBOPHUT MyJIbCALUA €
BOJIa OymWIbHUKA, HaxkarueM KHomku ITH mepeBeguTe MX B OCHOB!
pexum. [ocne sroro cHoBa Haxmmure KHONKy IIH u ynepxusd
ce B TeyeHMe 3 CEKYHO — HAuMHaeTcs IMyJbcalMd CHMBOJIA CeK
noMepa. ;
OTKIHoYaeTCH HHIMKATOP HAXKATHEM U YICPXKaHHEM B TeueHue 3.
kyHn B cocrossHun C wiu JI kHonku IIB, BKIHOYaercs NOBTOpH
HaKATHEM M yJep)KaHHeM B TeueHMe 3 cekyHI KHonxu IIB. [Ipu 3%
yackl Bo3Bpauiarotcs B 1o cocrogHue (C unmy II), B KOTOpoM €
HaXOJIWITUCh [0 BBIKITIOUCHHUA.
Knonka JIB CHOyXHT IS BKJIIOYEHUA IOACBETKM B YCIIOBY
HEIOCTaTOYHOH OCBELIEHHOCTH.
YcranoBka TeKyulero BpeMeHH H Kanelmapsl Ilnst ycraHoOB
TEKYyLIEro BpeMeHM HAOKMHUTE M yHOEpXMBadTe B TeueHHe 3 CeKY
KHONKy JIH — HaumHaercs Mynbcauys CEKYHI HE3aBHCHMMO OT TO
B kakom cocroguuu (C wim Jl) 6pum vacel. [lo mpyrum yacam, u)
UMM TOYHO, WIM MO LIECTOMY CHUTHajly, NepefaBaeMoMy IO p )
Haxxmute xHonky IIB. Ilpu cuere cexyny or 0 mo 29 [IOKa3aHusA
KyH[ cbpacepiBaTca 0Oe3 yBeIWUeHUS MHUHYT Ha eIUHHIY, IIpA CUl
30—59 noxasaHua MUHYT YBETHUHBAKOTCA HA SOMHUILY. '
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yaco B, HOXMHTE ¥ OTIYCTHTE KHONKY JIH BTOpOM
TyJibCalys YacoB, Haxcatusvu kHonku [1B ycTaHOBH-
Ka3aHusa 4acoB.
muHyT. HOKMUTE ¥ OTIYCTHTE KHOMKY JIH 1pe-
[yJIbCALAA TECATKOB MUHYT. HaxarinsiMy KHOII-
[IB yCTaHOBHIC HeOOXOMMMBbIe JIECATKM MHUHYT. 3areM HOXMMUTE
OTHyCTATE KHOTKY JIH ueTBepTbIfi pa3 — HAYMHACTCHA MyIbCALMA
I MUHYT. Haxarusamu kHonku ITIB ycTaHOBHUTE HeoOXOauMBbIE
1. ‘
yYcraHOBKa KaneHaaps. Haxxmute u ornyctute KHonky JIH
Tt pa3 —Ha MECTe UacoB HayHeT BhICBEUMBATHCS, MYJIbCUPYA, HOMED
aua, Ha MecTe CEKyHH, He IYyNhCUpYyi, uMCIIO Mecsua, a TaKxe

TOuKa, yKa3pIBaIOIIas [IeHb HE/IEIH.
VcraHOBKa Homepa MecsAla. Haxarusivu kHonku [IB

TaHOBMTE TOKa3aHus HOMEpa MeCAld. YCcTaHOBKA Mecslida BeIEeTCHA
g TOro, uTroOBI B naTbHeAIIeM Yachl aBTOMATHYECKH OCYILECTBIIAIH
eT WHCeNl MECHAUEB. 30 puelr B centabpe, 31 — B OKTAGpE ¥ T. .
NpemeuTh XKe, KaKoi Mecsll HaXOOuTcA B NMaMATH YacoB, MOXKHO
JIBKO B peXUME yCTaHOBKH. _

YVcTaHOBKaAa yMclia MecAalLa. HaxxmMute M OTIMYyCTUTE KHOIKY
mectoit pa3. HaxaruAMM KHOIKH [IB yCTaHOBHTE YMCIO MeCsUA.

ycTraHOBK2
3 — HAuMHAeTCA
| Heo6XORMMBIC IO

YcTaHOBKA
i pa3 —*HAuMHAETCA

VeraHoBka nHa Hepemu. Haxarmem u OTIyCKaHMEM KHOI-
JIH cempMoi#l pa3 BbI30BUTE IyJIbCALMIO YEPTOUKH, YKa3bIBaKLICH
Hb He[EM; HOKATHAME KHOMKH [1B yCTaHOBUTE NeHb HENEIH.
IlepeBoJ 4YaCOB B OCHOBHOH PEXUM OCYIUECTBIACICH HAKATHEM
jonku JIH BochMOH pas. )
[lociie 3aMeHbI 3IeMEHTa MMTAHUA 1A BKITIOYCHHSA YacOB HKMHUTE
oBpemenno xuorku I1B, ITH, JIH. IIpu 3TOM 4achl HaY4HYT CHeT
1 yaca 01 munyTb! 01 CEKYHIDI.
PaGora ¢ uacaMu B peXkAMe ceKyHmomepa. KHOIKOH [TH nepesemu-
yachl B peXUM ceKyHnomMepa. ECny yacel epenui B peKiuM Oynwib-
a, Haxmure ¥ otnycrure KHONKY ITH — yacer BO3BPATATCA B pOKUM
KyIIero BpeMenu. CHOBAa HaXMHTE U Y[IEpKUBAHTe KHONKY IH
MOSIBJIEHUsA TyJIbCAllMM CHMBONA CEKYHOOMEDAa M HCYE3HOBCHMA
asarens OHA Hepmenyu. CexkyHmomep IMyCKaeTCA M OCT2HABJIMBACTCHA
PaTKOBpeMeHHbIM Haxarnem KHomku [1B. Ilpyu HaXaTvu U yACpxanun
onku [IB B teuenme 3 cexyHj NPOUCXOOMT OOGHYJIEHHE  CEKYH/O-
epa He3aBHCHMO, B KaKOM COCTOSHMH OH Haxopwics. JlecATbie HOH
KYHJI IOABSTCA Ha MecTe CeKyHJ, IpH HaxaTHy KHomnku JIH B cocTos-
cexyHmomepa CTOII.
Ecnu HeoGxomumo nyurensHOe M3MeEpeHHe BPEMEHH, TO B PEXXUME
KyHOOMepa Haxarvem kHonku ITH mepeBenuTe Yackl B pEXKUM TEKy-
lero BpemeHu. O pabore cexyHIOMepa rOBOPHUT NOCTOAHHO BBICBE-
all,onmncx CUMBOJI peXuMa CeKyHIOMEpa. :
exc:?\;n% ¢ WacaMu B pexxume OGymwibHMKa, [lepeBof yacoB B
o younbHuka, Haxmure xxonky I[TH. Ecnu vacel mepe-
POXMM CekyHmoMepa, HaxarueM KHOIKH ITH nepeBenure UX
}Fi’e’;;mn;;lgmem Bpemeny. CHOBA HAXMAUTE U yIepHKUBaiTe KHOIKY
EHUS Mynbcalid cuMBona OymwibHuKa, [Ipn BbICBEUH-
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BaHMM Ha MHOMK4TOpE Ha MECTe YacOB M MHHYT 3HaKOB — : — =
skMute KHOTNKY [IB — OyOuibHMK BKIIIOUHTCH, Ha MHIUKATOPE oA
ca Bpemsa OyIWIBHMKA B Yacax, MUHYTax U CEKyH/IaX. :
VCTaHOBKaA 4acoB. HakMHUTe U y[epXKuBaiTe B TEUCHHE 2
xyHn kHonky JIH. Hauunaerca myJbcalys noxa3zanuii yacoB. Hi
Tusavu KHomku IIB ycraHOBHTE HeOOXOOMMBIE NOKA3AHHUA ua
VcTaHOBKAa MUHYT. Haxmure ¥ OTIYCIHTE KHOIKY 1
poi pa3 — HauyuHaercs IyJIbCAlUA MOKAa3aHWA JECATKOB MMHYT,
KaTHAMM KHOmku [IB ycraHoBuTe JecATKM MuHYT. ITocne Ha
¥ OTIMycKanusa KHomku JIH Tperudt pas HaXaTHAMH KHOIKH IIB y
HOBUTE HEOOXOIMMBbIE MUHY THI.
VCcTaHOBKAa CeKyHpA HaxmuTe M OTIYCTHTe KHOIKY:
YyeTBEpThIH pa3 — HAUHETCA IMyJIbCAlMs NOKa3aHWi [EeCATKOB CEK
Haxatuamu kHonku [IB ycTaHOBMTE HEOOXOOMMbIE OCCATKH CE
loctne HaxaTusi W OTMycKaHus kHOnky JIH mATBIA pa3 HaXaT
kuonku [1B ycraHoBUTE HEOOXOIMMBIE CCKYHIIBL. A :
Haxcvute u ormycture kuonky JIH mectod pas — Oywik
nepeifieT B BBIKJOYeHHOE cOCTOstHMe. Haxmure M OTIyCTUTE KHC
[IB — Ha MHOMKATOpe MOABMICA yCTaHOBJIEHHOE BpEMA CpabaThIB;
OyowIbHUKA. i :
Haxvute ¥ oTtnycrute kHonky ITH — uacer mepedpmyT B pes
TEKYILEro BpeMEHH. :
CurHan OymTWIBHHKA BO BpeMsA 3BYYaHHA BBIKITIOHACTCA HAK
xponkyu [IB. 3ByKOBOH CHUrHam IO OKOHYAHUM KaXMOTro INOTHOrO!
nomaerca B cocrosHmu C, T. e. KOI[a B OCHOBHOM p@&XKHMMe BBICE
BAIOTCA YACHI, MUHYThI, CEKYHIIBI ¥ €ro JIHCTBUC HE 3aBUCHT OT W
B xaxoM cocrosuu (b1 wiu B2) HaxoauTcs OYTWIBHHK.
Iisi OTKITIOUEHHS CHTHAIA N0 OKOHYAHWM KaXXIOro NOJTHOTO:
uaxcaTieM KHONKM JIH B OCHOBHOM peXHME IEpEBEOUTE Yachl E
croanue JI. '
Bri6op 3BYKOBOIrO MM MY3BIKaJabHOIO CUrHal
Hascatuem xHomku ITH mepeBemuTe yachl B peXHM OyAWIbHHKAE
crosnue B1). 3aTeM HaxMHTe M ylepxuBaiite He MeHee 3 cex
kHonky IIB — Ha MHOMKATOpe HA MeECTe YacOB ¥ MHHYT BBICBET!
3HAKH — . — — W HAuMHAeT 3ByuaTh curHai. Ilocrie Hayana 3Byds
yoepxuBaiite kHonky [IB He MmeHee 1 cexyHpopi. Bo Bpems 3E
HU curHana (NpephIBUCTOTO WM My3BIKAIBHOTO) HOXMHTE H
nycrute KHOnky JIH — HayHer 3Byvarb npyro# curnain. CmeHa C¥
7I0B TIPOMCXOMIUT IIpY HOKATHYU U OTITYCKaHHN KHOIIKH JIH. ;
Hasxaruem xHomxu [1B mepesenure uacel B cocrtosiHue bl, a
xu [TH — B pexxum TEKYI11Iero BpeMeHH. 3
BrrknwueHue 6yauabHuka Haxmure kronky I1H B o€
HOM DEeXMMe — Uachl IIepeiflyT B peXUM OyTUIbHUKA (cocrosinue |
Haxcmute xHomky IIB — Ha MHOMKArope NMOABATCA 3HAKM — - -
Hasxaruem xHonku [TH nepeBeure 4acsl B OCHOBHOH PEXHM.
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»3[TEKTPOHUKA 2-11”

JlanHas MOJIeJTb  UacoB (puc. 32) BbI-
monHeHa B HACTOJIBHO-KAPMAHHOM  HCTIOTHE-

~ HUH.

Yacpl MOKa3bIBA0T TeKyllee BpeMs B 4Ya-
cax, MuHyTax H ceKyHIax, MOTYT paboTaTb
B DEXUME 6ynnnvb}1m<a —. [IOJaBaTh Ipepbl-
BUCTBIA 3BYKOBOM CATH&1 B’ YCTaHOBJIEHHOE
BpemMA [TATEIBHOCTBIO 1 MMHYTY, KOpPOTKHH
- 3pyKOBO# CHIHA 0 OKOHUaHWM KaXOro
oyIHOT O Yaca.

OCHOBHOH PEXHM paGOThI 4acOB — pe-
M MHIMKAIMH TEKYIIEro BpEMEHM.

TopsanoK ynpaBleHAsl YacamH. [IyckK  Puc.32. "OuexTpoHHKA
gacoB, CornacHo OOO3HAUCHUAM HA KOp- LIEX

myce YCTaHOBHTE EMEHT mataaua tana A316. Ha uHIMKaATOpE BRICBE-
TaTcH moxasauus: 0 4acos, 00 munyT, 00 cexyHM, MOXET BIJIIOUATHCH
3BYKOBOM CUTHAI, KOTODBIA BRIK/TIOUHTE HAXATHEM KHOTIKH YCTAHOB.
Eciy Ha HHOMKATOpE NMOABUICH mo6as gpyras MHGOpMauus, OJHOBpE-
vemto Haxmvute kHomku PEXUM, BLIBOP, YCTAHOB — mpousonper
oMl cGpoC MOKa3aHWil B HyJI€BOE COCTOAHHME. BpicBeTuICA 0 4acos,
00 munyT, 00 CEKYHT.

VcTaHOBKAa TeKylero BpeMEHH. HaxxatueM KHOIIKH
BbIBOP mnepeBeauTe uachl B DPeXHM yCTaHOBKM — Ha MHMKATOpe
HaupHaeTcsi Tynbcamus cekyHn. Haxmure H OTHYCIMTC KHOIIKY
VCTAHOB — mynbcauusi CeKyHJ IPEKpaTUTCA, HA MECTE CEeKyHJI TO-
aABATcA Hymu. [Ipu cuere CEKyH[ OT 30 po 59 mokasaHusi MUHYT yBe-
NMYMBATCS Ha efuHuly. JUIs yCTAHOBKM TOUHOTO BpeMEHH HOXMHUTE
u ornycture kHonky YCTAHOB B MOMEHT OKOHYaHUs 11€CTOrO0 CUI'Ha-
a, mepenaBaemoro o papuo. Ilocie ycTaHOBKM TOWHOIO BpEMEHH
yacpl ABTOMATHUECKM BEepHYTCHd B OCHOBHOH pPEXHM WHOIUKAIUN Te-
KYILIero BpeMEeHH,

YcTraHoBKka uacoB. Haxmure U OTIYCTUTE KHOIKY BbIb OP
[Ba pasa — HauMHaeTca IIyJbcanusa 4YacoB. HaxatusiMd KHOIKH
YCTAHOB ycranoBute HeOGXOIUMbI€ YaChE.

YcranoBka muHyrT. Haxmure u OTIyCIUTC xrHonky BbIbOP
TPETHH pa3 — HauuHaeTcsl MyJibcalysA HOECATKOB MHHYT. Haxatuamu
xHonku YCTAHOB ycraHoBuTe HEOOXOOUMbIE NECATKH MHUHYT. 3aTeM
HOKMWUTE M OTIycTuTe KHOMKY BbIBOP uerBepThid pas — HAUMHACICA
nmynbcanus emyHun MunyT. Haxatuamu xHonku YCTAHOB ycraHoBure :
HeoOXOIMbIe MUHY TBI.

BbIBJ]él;HI;IIepe}ona B OCHOBHOW pEXHMM HOXMUTE M OTITYyCTUTC KHOIKY

B TbIM pa3 — MyJibCalMA HAa HHAMKATOPE NMpeKpaTUTCH.

. PeX¥Me YCTAHOBKM MOKA3aHMH TEKYIIEro BPEMEHH KaXIOMY
uio kHonky YCTAHOB Gyner COOTBETCTBOBATh M3MCHEHME IO-
Ka3aHU{ Ha eUHWUILY .

IlepeBox wacoB W3 OCHOBHOrO peXUMa B pEXMM OyIHIbHHKA
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NPOU3BOIMICA HAKATHEM KHOIKH PEXUM. B pexume 6y11HJILHH

3BYKOBOH CHTH&1 MOXHO BKJIIOYaTh M OTKIIIOYATh HAOKATHEM KHOII «1
YCTAHOB. Tlocne KaxI0ro Haxarus 3TOH KHOIIKH B IIpaBOM BEpXHe]
yrily MHOMKATOpa OyaeT MOoOouepedHO NOABIATHCA M MCUE34Th CHMBO
OynwibHuKa. Hamuyue cumBOIa TOBOPHT O TOM, YTO OYOWIBHHK B g
ueH. [Ipu coBnameHnn YCTaHOBIICHHOTO BpPEMEHY ¢ TEKYLIMM pasfacTes
IPEPhIBUCTBIN 3BYKOBOM CUTHAI. ]

YcraHoBka BpemeHH cpabaThiBanusi OynwibHMKa. Haxkartues
kHonku PEXXUM nepeBenure B yachl B pexkuMm OyIWIbHUKA. ]

YcranoBka vacoB. Haxmure xHonky BbIBOP — HawmHaercs
nynscanusa uacos, Haxarmamu xHomku YCTAHOB YCTaHOBHTE Heo@
XOJIUMBI€ YaChI,

Ycranoska munyrt. Haxmure kaonky BbIBOP Bropoii pa3 :
HauuHaeTcsA MyJIbcalusa necsaTkoB MuHyT. Haxatnem xuonku YCTAHQO
YCTaHOBUTE HEOOXOMMbIe [ECATKH MUHYT. 3aIeM HaXMUTE KHOMNK]
BbIBOP Tpermit pas — HauuHaercs myJibcalus eqMHMI] MUHYT. Hax
THAMU KHONIKK YCTAHOB ycraHoBuTe HEOGXOIUMbIE MUHYTHI. '

JJ1s BBiXO[a M3 pexxuma YCTAaHOBKH OYIMIbPHUKA HAXKMHUTE KHOTIK
BBIBOP verBepthIit pas. Ilynpcanus mpexparures. Haxmure xHOMK
PEXWM — yace! mepediyT B OCHOBHOM PeXHM. 1

3BYKOBOH CHUIHaJl MOXeT ObITh BBIKJIIOYEH HAKATHEM KHOIKI
YCTAHOB wnu astomaruuecku no ucreueHud 1 munyTer. Ecnm 3¢
Bpems 3BYYaHMs CHTHasia Haxatb KHonky [IOBTOP, 1o on OBTOPHIC
yepe3 5 muHyT. lluxiyl mMOBTOpHOro curHama — 3 pasa uepe3 Kax/Ipl
5 MHHYT.

AJisi BKIIOUEHHA 3BYKOBOTO CHIHAlIa OIHOBPEMEHHO HA)KMHT
kHonku PEXUM u YCTAHOB. Ilpu ornyckasuu KHONOK 3ByKOB0
CHI'HaJl OTKITHOYAETCA.

BxioueHne U BBIKJIIOYEHHE 3BYKOBOIO CHTHald IO oxom{an
KaXIOTo IMOJHOIo YaCa IPOM3BOJMICA B OCHOBHOM peXXHMe HaXKaTHe
KHonku YCTAHOB. [Ipu KaxooM ouepeTHOM HaXKaTHH 3TOM KHOIIK]
B NIPaBOM BEPXHEM YIJIy MHOMKATOpPa OyneT MOSBIIATHCA WIH HCUE
3aThb CMMBOJI BKJIFOYEHHS CHTHaJla OKOHYAHUS KaXOOro yaca. [Ipu Ha
JIMYHK TAKOTO CMMBOJIa B MOMEHT CM€Hbl IOKa3aHUH MHUHYT ¢ 59 ¥
00 3BYUMT KOPOTKHH OJIMHOYHBIN 3BYKOBOH CHIHAJI.

"3JIEKTPOHHKA 2-14”

Yacel ABNAWTCA JaThe
HEHIled MOJIepHU3alMeH ya:

“JnexTpoHuKa 2-117
HO IpeBOCXOOAT MX IO
3KCIUTyaTalMOHHBIM  Iapa:
MeTpaM M ymo6CeTBy
yIIpaBJIeHHH, OTHOCATCA
K HAacCTOJIBHOMY  THILY
(puc. 33). t
: Yacel mOKa3bpIBAKOT Te-
Puc. 33. "OnexTpoHuka 2.14” Kyluiee BpeMs B yacax, MU
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yTax ceKyHaax To 12-4acOBOM CHCTEME HCUMCIICHMSA C YKasaHHem
X N focte TOMYWHA, B HMX TPEIYCMOTPEHO aBTOMATHIECKOE
KITIOUEHHE My3bIK&TBHOTO WIH [pPEPBIBHCTOTO 3BYKOBOTO curHana
mIbHUKA TPH HACTYIUIEHMH 3apaHee yCTaHOBJIEHHOTO BpEMEHH,
TAKXEC aBTomamqecxoe NMOBTOPHOE BKIIIOYEHHUE IpephIBUCTOrO 3BY-
oporo curHana Oy WIbHHKE H aBTOMAaTHUECKOEe BKJIIOUEHHE 4-KpaTHO-
0 3ByKOBOTI'0 CHIrHalId 10 OKOHYaHUM KaXJOro Yaca.- ,

Mimeercss BO3MOXHOCTb PYUHOTO BKJTIOYEHUA MY3bIKAJIBHOTO cnr-
a, npm{ynurenbﬂoro OTKJIIOUEHUSA MY3bIKAIBHOTIO WM MPEPBIBHCTO-
0 3BYKOBOIO CHTHId OyIWIbHUKA, YCTAaHOBKM TEKYLIEr0 BpPEMEHH
a 12:00.00; YCKODEHHOTO WM ME[JICHHOro nepeBOia B IPAMOM
0BpaTHOM HANPABJICHHAX MOKAa3aHUN TEKYILEro BpeMEHH U BpeMeHH!
wnroueHns OyWIbHHKA. B HHMX MOXHO pEryJIdpOBaTh IPOMKOCTb
BYKOBBIX CHTHAIOB, YyCTaHABNIMBaTh TOYHOE BpeMsA IO CHrHAIAM,

epenaBaeMbIM M0 PALHO.
PacrooXeHHe OPTaHOB YIIPaBJICHHA NOKa3aHO Ha puc. 34.
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Puc. 34. OpraHs! ynpaBjieHHA yacamu 2.14

b

Opraus! ynpasnenusi yacamu. Ilepexmouarens ['POMK nossonser
CTAaHaBJIMBATh TPH PasHBIX YPOBHA TPOMKOCTH BCEX 3BYKOBBIX CHUIHa-
0B, a nepexmioyaresss [IPOTPAMMA — OCYLISCTBIAT BbIGOp OFHOM
3 YeThlpex IPOrpaMM aBTOMATHYECKOH pabOThl MY3bIKATBHOTO WIH
PEPBIBHCTOrO 3BYKOBOTIO CUTHaNa OyIWIbHUKA.,

B nomoxenun ITOBTOP npu cOBMajieHUH [MOKa3aHuM TEKYIIEro
PEMEHH ¢ BpemeHeM OyIWIbHUKA BKITIOYAETCHA Myamxam,m,m CUTHAJ

UTeNnbHOCTRI0 30 cexyHd. Ecnu My3bIKalbHBIA CUTH&I BO BpEMA
BYUaHMA He Opul OTKIIIOYEH TNPHMHYIHUTENBHO, TO Uepes 3 MUHYTHI
KIIIOUMTCA TIpephIBUCTHIA 3BYKOBOW CHUTHAT OyIWIbHHKA [LTHTEID-
OCTPI0 1 MuMHyTa; Ha MHAMKATOpE HOJDKHO BBICBEUMBATHCA TEKYIIEE
p;an;a u cumBonet IIC ( ((.)) ). Taxkue curHajsl NOBTOPSAKTCA
uxnr;pz pa6ore GymwipHuka cumBon [IC muraer B TeueHHE BCETO
g glpexpamaercx Mocjie ero OKOHYAaHMA WIM TIOCi€e INMpHUHYOU-
TKIIIOUeHUsa OyOWwIbHUKA.

nepeBonl:)?\?O\KeHHe [TOBTOP curHanbl OyAWIbHMKA BBIKJIIOYAIOTCA

nepexmiouatens PEXWM B mo60e apyroe NOJIOXEHHE
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~ BAlOTCA IMOKAa3aHUA TEKYLICTO BpEMEHH,

>

Wi H@KATHEM Ha KIaBHLIy CBET/BBIKJI. BY/l. Ilpu HaXaTH|
J1aHHYI0 KJIABHIIY B Ilay3ax MexAy CHrHaIaMM IMKII paboThL
NWIbHMKA He NpephIBacICs. BYNWIBHUK BBIKIIIOHACTCHA TOJIBKO
wacaruy Ha xitasumry CBET/BBIKIL. BYJl B MOMEHT 3BYYaHUA MY
KATTHHOTO WIH IPEpBIBUCTOrO 3BYKOBOTO CHIHAIIA. i
B monoxenuu ( ( (¢)) ) HpU COBNAACHUM MOKa3aHHHI TEKYLl
BpeMeHH C BpeMeHeM OyIWIbHMKA BKIIIOUACICHA Ha 1 MHHYTY 1
PBIBUCTBIH 3BYKOBOH CHIHAN 6ymwibHuka, I[Ipu 3T0M Ha MHIMKAT
BEICBEUMBAIOTCA TOKA3aHMA TEKYLIEro BpeMeHu u cumBoTl ( ((«) )
B monoxeHws @ IpH COBTANEHUM NIOKA3aHUA TEKYIIEro Bpe V
¢ BpeMeHeM OyWIBHUKA BKIIIOUACTCA MY3bIKTbHbIH curHai. [Tpu 3
Ha MHAMKATOPE BHICBEUMBAIOTCA NMOKA3aHUA TEKYILEro BPEMEHH H €
o (((e)) ). '
B mosoxenun BBIKJI aBTOMaTuuecKHe peXUMbl BKITIOUCHUA My
KaJIbHOTO M IPEphIBUCTOrO 3BYKOBOIO CHTHATIOB OynwIbHHKa BBIK
yeHpl. Ha MHOMKATOpE BHICBEYMBAOTCA NMOKA3aHWA TONIHKO TEKYIL
BpEMEHH. ' :
[lepexiroyarens PEXXUM o6GecrieynBaeT BpIOOp OIHOTO U3
pPEeXHUMOB paboTsI:
H — HopMaibHbIH (OCHOBHOW) pEXHM — HA HHIMKATOPE BHICH

TB — peXuM yCTaHOBKH TEKYLIEro BpeMeHH; 1

Pb — pexuM YCTaHOBKH Gy[WIBHHKA — Ha HHIMKATODE BBIC :1
BaeTca BpeMs cpabaTbIBaHUs OyIWIbHHKA, CHMBOII (((e)) ) ué
Bo1 AL (ALARM — GynwibHUK) . PasfienurenpHoe [ABOETOUHE (5
yacaMy ¥ MUHYTaMH He ITyJIbCUPYIOT. A

Ecnu nepexitoyarens PEXUM HaxouTCsA B IOJIOXKCHAH H, 10"
Haxcatuy Ha KHonky PB ( «€|) Ha HHOMKATOPE BRICBEUMBAIOTCH NOK
HUS BPEMEHHU cpabaTbIBaHus Oy WIbHUKA. ]

Ecnu mepexiovarens PEXXVIM Haxomurcs B NONOXEHHH TB,
HaKaTeM KHONKU PB IpOM3BOIMICH MEICHHBIH Wid yCKOpe 1
TepeBOf] B CTOPOHY YMEHBIUEHHSA TEKYIIEro BpEMEHH, a eCili B TOJIC
Huu PB, 10 BpeMeHu cpabaThlBaHUA OyIWIbHUKA. 3

Ecmu nepexiroyarens PEXXHMM HaxOooMTICA B IOTOXCHHH H, H3
THeM kHonku & (| ) TIPOM3BOIMTICA BHENPOIPAMMHOE BKIIX
HMe MY3bIKAIbHOr0 cUrHana. Ecnu mepexiioyarens PEXXUM Haxon#
B nonosxenu TB, HO HAKATHEM KHOMKH § NPOH3BOIUTCA Me/1eH]
WIH YCKOPEHHBIH [IepeBOJ] B CTOPOHY YBETHYCHUS TEKYIUETO BPEM
a e B ToNoxeHur PB, TO BpeMeHM cpabarbiBaHWA OyIMIbHE

Ilpu Haxatuu Keonku KOPPEKLIMA moxasaHusi CEKyHI 06
nsoTca. TouHoe BpemMs MOXHO YCTAHOBUTb MO IIECTOMY CHIH@
nepenaBaeMoMy 110 pamyo. E

Knasuma CBET/BBIKJI. BYJL cnyxur i BbIKJIIOYCHUA B
3BYKOBBIX CHTHAIOB, 2 TAaK)Ke BKJIOUYEHUS M BBIKJIIOUEHUA 3BYKOB
CUTHAJIA TI0 OKOHYAHKM KaXHoro yaca (mepexmoyarenis PEXXUM noi
HAXOMMTbCA B Monio)keHuu TB) . ;

3HayeHUsT TEKYLIEro BPEMEHH U CHMBOJIBI MHAMKATOpA . (Tlepe ¢
yarens PEXXUMM B nonmoxenun TB, nepeximouarens [[POTPAM
B monoxennu [TOBTOP) mokasausl Ha puc. 35,3, a 3HAUCHUE Bpe
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Puc. 35. Pexxumbl paboThL YacoB:
a — TeKyuero spemMenu; 6 — OyaunNbHUKA

GymwibHUKA ¥ CUMBOJIBI yHuKaropa (nepexmiodarens PEXXMM B mo-
noxennu PB, mepexIouarelb [TPOCPAMMA B nonoxenuu [IOBTOP) —
Ha pHC. 35,0. Sl

TMopsAnOK YNpaBIIeHHs YaCaMH. BbIOBUHBTE KpBILIKY JI0Ka MMTa-
Husi B HANpPAaBIICHHH, YKa3aHHOM crpenkoi. Ilpy HeoGXOIMMOCTH
OuHCTUTE KOHTAKTHBIE IUIOIIA/IKH 3/IEMEHTOB MUTAHUA OT OKHCH ! IpA-
ay. CoGMONAs TONAPHOCTb, YCTAHOBHTE 3JIEMEHTBI IMHIAHMA B HaChHI
M 3aKpoiiTe OTCEK KpBIUIKOH. OCTPbIM CTEPXKHEM HAKMUIC KHOIIKY
IIYCK, pacmojioXeHHYI0 B yriy6ieHnd pAOOM C OTCEKOM IHMTAHMA.
Yepes 1 cexyHAy IOCTe OTIYCKAHMA KHOIKM Ha HHOMKATOpe IOJXKHA
ycranoBuThCs nEpopmaiws 12.00.00 1 yachl HAUHHAIOT OTCYET BPEMEHH.

Veranopka TeKymero Bpemend. [lepeBemure MepeKI0OyaTesnb
PEXUM B monoxenue TB. Knonkamu {p»  win <] yCTaHOBUTC
HeoGXONUMble NMOKA3aHUA TEKYIEro BpeMEHH: NMpH HAXATHH KHOIKH
|p> moxasanus BpeMeHu GyAyT M3MEHAThCA B CTOPOHY yBETHICHHA,
a TIpU HOXXAaTUM KHOMKH <] — B CTOPOHY YMEHBLICHMA.

IIpy KaXaOM KpPaTKOBPEMEHHOM HDKATHM HA OFIHY W3 ITHX KHO-
NOK TOKAa3aHUA BPEMEHM M3MEHAITCA Ha 1 MMHYTY, MU IJIUTC/IBHOM
(6onee 5 c) HaxaTMM DTPOMCXOMMUT OBICTPOE H3MEHCHHE TIOKa3aHuH
BpPEMEHH B CTOPOHY YMEHBLICHUS WIH YBETHYCHUA.

Ilpu ycraHoBKe BpeMeHH 'TIOCHe {I0JIyJIHA® B JIEBOM HIDKHEM
YTy MHJIMKAaTopa BHICBEUMBAETCS CHMBOI , 7’0o monymHa® —
CHMBOJI He BHICBEUMBAETCH.

Veranoska Tousmoro BpemeHu, Haxmurte KHOIKY KOPPEKIIUA
M OTIyCTMTE B MOMEHT IIOCTYIUIEHMs IIECTOro CMrHaja Io pajuo Wil
N0 TOKA3aHMAM [PYTHX YacoB, WAymwx TOYHO. ITpu cuere CEKyH
N0 29 mokasaHus OBHYIAIOTCA, Ipu cyere ceKyHn 30—59 moiasaHus
MUHYT YBETHYMBAIOTCA Ha eJMHHILY .

Yeranoska woHTponbHOro Bpemenn OymwnsHuka. IlepeepuTe
nepexiovarens PEXXUM B nonoxxenue Pb”— Ha MHOMKATOpe NOABATCA
NOKa3aHUs KOHTPOJIBHOTO BpeMeHH GymwibHuKa. KHOMKaMu | Wi
[ YycTaHOBuTe HeoOXOOWMBIE MOKA3aHHUA: IpPH HAXKATHH KHOIKH
I nOkaszaHus BpemeHH OYOyT M3MEHATHCA B CTOpOHY YBEJIHUCHHA,
a TP HaxcaTwi KHOTKM <@l — B CTOpOHY yMeHbleHus. [locne sToro
nepesenure nepexmouarens PEXXUM B nonoxenue H.

Ycranosure nepexmiouarens [IPOTPAMMA B OIHO M3 TpexX MOTIO-
Kerud: [IOBTOP, (((«))) win & .
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110K233aHUsT OYIWIBHHKA B OCHOBHOM pEXHMe BBbI3bIBAKTCH ’:'
xoii PB, a My3bIK&TbHBIH CUTHAJI B PEXHUME TEKYIIEro BpeMeHH BKIIL

i

yaeTcs KHonKong
JIjTa BKIIIOYEHMS] WIM BBIKIIIOUEHHS 3BYKOBOIO CUTHajaa IO 0KO!

yaHWM KaXIOTO yaca nepeBenure nepeximwouarens PEXXUM B nonoxce
TB u Haxxmure kinasuiny CBET/BBIKJI. BY]I. 3BykoBoi curHan 6y
NOAABAaThCA NpH HATUYMM B JIEBOM BEpXHEM YITy mmnxampa at
BOJIA ,

"INEKTPOHHKA 22-01" |

Yacer [aHHOW MOJIE]
(puc. 36) aBnAwICA KapMa
HBIMH, HO MOTYT HCIOJIES
BAaThCA KaK HacTOJIbHBIE, |

OHH TNOKAa3BIBAIOT TEK

BOCHINORUNG 5 i :
2R~ 0 R : i€ BpeMsa B yacax, MUHYTaX

MOTYT OZHOBDEMEHHO pab
TaTh B PEXUME CEKYHIOMED

Puc. 36. "DnexTponnKa 22.01” OymwIbHIKa, BTOPOTO NMOSACH)
'TO BpeMEHH, MMET IO}
CBETKY. '-

IIpenycMOTpeHO MOBTOPHOE BKIJTIUEHHE 3BYKOBOTO CHTHANA Yeps
IATh MHHYT [OCTe OKOHYaHMS IepBOro curHana. JJIuTelIsHOCTH 3B
KOBOTO CHIHaja OJIHA MUHYTA.

Opransi ynpasnennst yacamu, Ilepexouarens pexcuma CUC, T1B]
CTH cnyxur [ia mepekiloyeHHs YacoB COOTBETCTBEHHO B pEXHI
CEKYHIOMEpa, MOSCHOIO BPEMEHH M YCTaHOBKHM BpPEMEHH cpa6a'rb
HUs curHana (GyawibHUKa) . : 1

IMepexmovarens YCT, HOPM npenHasHaueH mis niepeBoaa ya
U3 pexuma tekyuero Bpemend HOPM B pexumpl JOMOTHUTETh BI
¢yukimi YCT: cexyHmomepa, NMOSICHOTO BpeMEHHM M YCTAaHOBKH B!
MEHHU By THITBHHKA. 3

Knonka CBET/IIBT ciyxuT i BKJIIOYEHUS IONCBETKH, a TAKK
NIOBTOPHOTO 3ByYaHMsl CHIHAId — HAKATHE €€ BO Bpems 3BYYaHH
CUTHalla MpephIBaeT €ro M [aeT KOMaHOy Ha BKJIIOYECHME CHUrHana
BTOPHO. -
Beixiouarenns CUTHAJL. BKJI-BBIKJI OTKIIOYAET M BKITHOYAE
OynwibHUK B mo6oM pexxuMe yacoB. [Ipu NOBTOPHOM BKIJTIOYE v
IporpamMma OyaWIbHUKA COXPaHAETCH.

Knonku YCT, CEK, UAC, MUH ciyxar ois ycTaHOBKH Texyme
BpEeMEHH, BpeMEHH CpaGaTmBaHnﬂ OymwIbHUKA, IyCKa, OCTaHOBK
1 OOHYIIeHHsA CEKYHIOMepa.

YcraHoBKa TeKyiero BpemenH. 111 YCTAHOBKH TEKyIIErO BpeM
HH mnepeBepure mnepexsnoyarens YCT, HOPM B mnomoxenue HOPM
Ha wnpukatope mnosBsarcs noxasamm YacOB M MHHYT, MyJIbCHPYE
Pas[eNUTENbHOE [IBOETOUME U CHMBOJ peXXMma Gy[WIbHHKA, ecll
Beikiiouarests CUI'HAJI Haxopures B nonosxenuu BKJT,

[lo ppyrum dyacam, MOyLIIMM TOYHO, WIHM IO I1HECTOMY CHTHAM
TOYHOTO BpeMeHH, NepefaBacMoMy 10 paiuo, OJHOBPEMEHHO HaKMHTE
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. xaonxu YCT u CEK: cuer cexyHj HauMHaeTCs C HYJA.
@ OTIYCTUT® .

HAXKMHTE OITHOBPEMEHHO KHOIKH YCT u MUH, npu 3170M €xe-
¢ TPOMCXOIMTH YBEITHYeHHE MUHYT Ha eIHHHUILY,
CeK)’HﬂHO O}’lIeT P

OpHOBPEMEHHO HAXaB kHonku YCT u YAC,ycranoBute Heo6xo0-
JuMBble TOKa3aH! 4acoB. )

PaGota B PpeXHMe CeKyHmomepa. YcTaHOBHTE TepeKIIoyaTelb
yCT, HOPM B HONOXCHUE YCT, nepexinrouarenb pexuma paboThl —
5 nonoxenue CUC — Ha HHITMKATOpE MOTYT BBICBEUMBATLCA POU3BOIIB-
upie WAGpHI HA MECTE YacOB ¥ MHMHYT WX 0.00. ITocne 310r0 HAKMUTE
OIHOBPEMEHHO KHOIIKH YCT u MUH — Ha uHOMKAaTope INOSABUTCA
0.00 — CeKyHIOMEp roTOB K paboTe. 3amyCcK M OCTaHOBKa CEKYHJIO-
Mepa TPOM3BOTUTCA OHOBDEMEHHBIM HaxxatueMm KHomok YCT u YUAC,
OBHYJIEHUE — YCT u MHUH. MakcumaiibHOe Bpems cyera 23 MHUHYTBI
59 cexyH. [IpH epexofie B PeKUM TEKYILEro BpeMeHH CueT CeKyH/O-
Mepa COXPaHACTCH.

VcranoBKa BpeMeHH cpabareiBaHusi OynawisHMKa. Ilepeximouarens
yCT. HOPM nepesenute B nonoxxenue YCT, nepeximoyarens pexuma
paﬁdrm — B nonoxerue CI'H, nepexniouarenns CUI'HAJI — B monoxe-
wue BKJI —B MpaBOM 4aCTH HHAMKATODA NMOABUTCHA CUMBOJI OYyIMIBHUKA.
OpmoBpemeHHbIM Haxarmem kHomok YCT, MHUH; YCT, YAC
YCTAHOBHTE HY)KHOE€ BpeMs, IOCTe Yero MepeKirovarests YCT, HOPM
nepesenute B nonoxenne HOPM. O BKJTIOYEHHOM COCTOSTHUHM Oynuib-
HUKA CBUIETENBCTBYET IYJIbCHPYIOLIMH B PEXHME TEKYIErOo BpEeMEHH
CHMBOJI pexuMa OyIWIbHUKA. : | |
Veranoeka mosichoro BpemenH. [lepexsmovarens YCT, HOPM
nepesemure B rnonoxxkeHue YCT, mepexnioyarenb pexuma paboOThl —
B nojosxenue [IBP — Ha MHOUKATOpE BBHICBEUMBAITCA Uachl ¥ MUHYTBI
BTOpOrO IOSACHOrO BpeMeHH. OOHOBpEMEHHBIM HAKATHEM KHOINOK
YCT, MUH ycraHOBHTE HeOOXOOMMbIE MUHYTHI, NP 3TOM IIOKa3aHUA
MHHYT Oy[yT yBeNUUMBAThCA Ha EOUHHUILY, 3aT€M OJJHOBDEMEHHBIM
HaxarueM kHonok YCT, HAC ycraHoBuTe Heobxomumbie 4acekl. Cuer
TeKYILUEro BpeMeHH IpH 3TOM COXpaHAETCA.

Ilepeenure mepextouarens YCT, HOPM B nonoxexHue HOPM —
Ha MHAMKATOpe MOSABUTCA TEKYylllee BpeMs, a CYeT NMOSACHOIO BPEMEHH
Oymer npoponkarbcs B NIaMATH YacOB. ‘

Opnaxo, ecnu B mojoxenun YCT nepesefere NepeKITouarelib
pexuma paborsr u3 nonoxenus IIBP B monoxenue CUC wm CIH,
CHET MOACHOTO BpeMeHHU He COXPAHUTCA.

IIpu mepesome mepexrouarens pexxuma pabGoTsl B /TH0G0OE Jipyroe
Tonoxenne u HaxoxmeHuu nepeximouarens YCT, HOPM B monoxeHuH
YCT nudopmanys mpesIayIero pexuma He COX paHseTCA.

"IJIEKTPOHHKA-56

Hacer pannoii mopenw npedHa3HaueHbl [JIA HKCIIOJIb30BaHUS MPH
SAMATUAX GUIKYNIBTYPOH M CIIOPTOM C IIENBI0 KOHTPOJIS OTHOCHTENb-
HOTo 06bema (husMYeCKMX HATPY30K, YACTOTHI CEPHEUHBIX COKPAIIEHHH
(ny”bca) M 3a[aHUA PUTMA BBINOJIHEHUA (UIMYECKUX YIPAKHEHUM.
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OHHM MOKAa3bIBAKT TEKYLIEe BPeMA B Yacax, MHUHYTaX, CEKyH/a
HpOI/I3BOHﬂT U3MEPECHUEC U CYMMHPOBAHUE HHTCPF&JIOB BpEMCHHU B,
KUMe CeKYHIOMepa, I0fauy ¥ CYeT 3ByKOBBIX MMILYJIbCOB C 3a1aHHEN"
PUIMOM, MHIMKAIMIO YacTOTh! Nyinca. Kpome Toro, B wacax: mmees
YCKOpEHHas yCT4HOBKA TNOKA3aHUA, 3BYKOBOE yKa3aHMe BpemE
OKOHYaHHUsl KKIOTO Yaca, 3ByKOBOE YKa3aHHe BO3AEHCTBUA HA KHOI

Ipu paGote B peXWUMAX TEKYIIEro BPEMCHM, 3a[aTYMKA DHTA
CyMMaTopa MMIIYJIbCOB, MH[IMKAUMK YaCTOTBI MyJbCa OTHOBPeMeH
4acbl MOTYT paboTaTh B peXuMe CeKyHHIOMepa HIM CyMMAaTopa
1yJIbCOB. & \

OO6umit Bug yacoB “"NeKTPOHUKA-56"" mokaszaH Ha puc. 36a.
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Puc. 36 a. Uacel "InekTponnka-56" (B criepeny u c3amu) - ‘
1—4 — KHONKH yrnpaBleHus yacamMu; S—7 — maacTUHBI ‘ ]

Pexxumbl pabotsr, B pexxnme TeKymiero BpeMeHH Ha MHIMKATO]
BBICBEYMBAIOTCA Yachl, MMHYTHI ¥ CeKyHjpl. PaspenurensHas TOY
HEMOABIKHA. BeIcBeuMBaeTcss CUMBOJ 10OJaYd CUTHANA KAXKIOTO YAGE
(pH ero BKIIOYUEHHOM COCTOSIHUH) . :

Pexxum cexyHgomepa — Ha MHAMKATOpE BBICBEUMBAKOTCA yacolly’
MHHYTBI, CEKYH[bl OOBIYHO B HYJIEBOM COCTOSIHUM M HENOOBMXKH
pamxa Bokpyr Hagmucu CEK-P. Townocts orcuera cexynpmomepa
MOMEHTa €ro BKJIIOYCHMA H O HOCTIKEHUA MoKa3aHuit 1 u 00 wmi¥
00 ¢ — 0,1 c. Ilpu 3TOM BBICBEYMBAKTCA pa3[enuTelibHble 3HAK!
7 W 7 — Mexmy paspsagaMu uacoB W MuHYT, VW T _ MeX]
paspsiaMu MHMHYT U CeKyHH. PasnenutenbHas Touka Mexmy pa3psl
MU HacOB M MMHYT orCyTcrByer. Ilocnme moctwkenus cekyHOOMep@
noxka3aHud 1 ¥ 00 mur 00 ¢ Tounocts OTCuera craHoBuTCH 1 C. IIf
3TOM MEXIy pa3pAaMU YaCOB U MHUHYT BbICBEUHMBACTCA HEIOIBHIKHE
pasJienuTeNbHas TOYKa. ;

Pexxum sajaTwika purtMa — Ha MHAMKATOpe BBICBEYMBAKTCA HYJ
BbIC [OKAa3aHWA B paspsAde MUHYT M HENOMBIDKHASA paMKa BOKP)
Hapmuck PUTM. B stom pexume ocymiecTBisieTcs moaaua 3BYKOBB
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HaJIOB C 3afaHHOM YacTOTOH M HHMKALWS IIOKA3aHUA PUTMA OT

240.
nlc;excum cyMMaTopa MMITyJIbCOB — Ha MHIMKATOpE BBICBEUHBAKTCA

epble MOKA3aHUA B PasPANAX UacOB, MMHYT, CEKYHJ H HEIOIBIX-
paMKa BOKpYT HaWIACH CUET. B jaHHOM peXHMe OCYIIeCTBIIAeTCS
MUpOBaHHE M MH[HKAIHA CyMMbI 3BYKOBBIX MMITyJibcoB ot 000000
999999, mpoLIe[IMX ¢ MOMEHTAa Hayaja CYeTa M [I0 OCTaHOBKH.
PeskuM MHIMKAIMM YacCTOTBI NyJbca — Ha MHAMKATOpe BBICBEYH-
Tcsi HysieBble TIOKa3aHHUs B Paspsife MHHYT M HENOABIKHAA paMKa
pyr HaMucqy{IYﬂbC. MuraeT cuMBOJI peXUMA.
OcobenHocTd yNpaBieHHs uyacaMH. OJHOBPEMEHHO HaXMHTE
THyCTHTE KHOMKH 1, 2, 3. Ilpy 3TOM NpPOMCXONMT HavyaJIbHAsA YCTa-
ca moxaszanmit: 0.00 00 — B ocHoBHOM pexxume; 00000 — B pexu-
cexyHgomepa; 31 — B POXHMeE 3a7laTYHKa PHTMA; 000000 — B pe-
e CyMMAatopa HMIIYJIbCOB; 00 — B pexume WHIMKAUMK YaCTOTHI
pca; MOOAETCS OJMHOUHBIA 3BYKOBOH CHIHAJ; 4aChl aBTOMATHUECKH
eXOIAT B OCHOBHOU PEXHM. :
Jlns BKJIOUEHHA 3BYKOBOTO yKa3aHWA KaXIOro Yaca B OCHOBHOM
Me Haxmure d ormycture KHomky 3. [Ipm 3toM Ha MHOMKATOpe
BUTCS HEMONBY)KHBIH CHMBOJI pexuMa. IIpu HyNeBbIX NMOKa3aHUAX
T ¥ CeKYHI IOJaeTcd KpaTKOBPEMEHHbIH 3BYKOBOHM curHain. Ilns
MI0YeHHs 3BYKOBOTO YKa3aHUA OKOHYaHMA KaXIOro Yaca HaXXMHUTE
TIYCTUTE KHONKY 3 BTOPOH pa3.
CuMThIBaHUE TOKAa3aHMHA YaCTOTBI IyJibca HEOOXOOMMO IIPOM3BO-
b NPU PaBHOMEPHOM MMIaHMU CMMBOJA peXHMa, HEe [BMIasiCh W
cMelnas MajbLeB 10 IUIACTHHAM YacoB. YCWIHE HaXXaTWi MajIblieB
IUTACTHHBI JOJDKHO OBITh NOCTOSAHHBIM, Henb3sa moib30BaThCs pexu-
MHMKAIMY YaCTOThI IyJibca BOJIM3M JIEKTPONPOBOIOB BEICOKOTO
PsDKEHHMs, I€HEpPaTOpOB, JEKTPOABUraTelied M OPYTMX MOLIHBIX
OYHUKOB 371€KTPOMAarHUTHbIX moned. OTCyTCTBME MHIOUKALWM WIH
CTOHYMBbIE IIOKA3aHUA He ABJIAIOTCA KpPUTEpUEM COCTOSHUA 3[O-
b 4YenoBeka. IloxasaHus Y4acCTOTHI IIyJibCa, OTJIMYAKIIUECHA OT
BIIMHCTBA MMOKa3aHWM Oojiee YeM Ha MATh COKPALICHUM B MHUHYTY
YUTBHIBAIOT,
B pexxume 3apatumka puTMa OCYLIECTBIIAETCA IIOIAYa OHHMHOYHBIX
OBBIX CHrHamoB. KonuyecTBO 3BYKOBBIX CHTHAJIOB B MMHYTY
4HABIIMBACTCA norpeGurtenieM W3 3HAYEHWH Clemyromiero psapa: 31,
33, 34, 35, 36, 37, 38, 39,40,41,42,43,44,45,46,47,48,49,
1.52,53, 55, 56, 58, 60, 62, 64, 66,69, 71, 74,77, 80, 83, 87,
96, 101, 107, 113, 120, 128, 137, 148, 160, 175, 192, 213, 240.
YcraHorka TEKYIEro BpeMeHH.
YCIaHOBKa ToYHOTro BpeMeHH. B OCHOBHOM pexmme
MIC€ ¥ ynepxxupaiite B Tewenne 1 ¢ KHONMKY | — HauMHaeTCA MyJIb-
_CCKYHI. B MOMEHT NMOCTYIUIGHMS CHMTHAjla TOYHOTO BpEMEHH
;’;{‘;Teoli 209Tllycnwm=: kHonky 3. [Ipu 3TOM B OmMana3oHe NOKa3aHUU
i cexcy IIDOUCXOOUT o6HyneHue,ua 30-59 ¢ — obHyneHue MmoKa-
HII C yBelMYeHUeM MMOKa3aHUH MUHYT Ha eIHHHMILY .
_;: qam{H :eB Ka muHyT. Haxmure H OTIYCTUTE KHONKY 1 BTOpOH
TCA TyJbcauus noka3aHud MuUHYT. [locnemoBaTtenbHbIMHU
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Ha)KATUAMH WM HaKaTHEM U YIEp)KaHUEM Gonee 1 ¢ KHONKHU 3 yg
BHUTE HeoOXoauMble ITOKa3aHuA MUHYT. e
YcTaHoOBKa 4acoB. HyokMure U OTHYCTUTE KHOIKY 1%
pa3 — HAYMHAETCA MyJIbCalus nokazanuil yacos. [locinenoBaTeiib
HAKATHSMH WM HAXKATHEM H yaepXanuem Gosee 1 ¢ KHONKH 3 y¢
BUTE HEOOXOIMMBbIE IMOKa3aHUA YaCOB. .
Jlns BBIXOHa B OCHOBHOM PEXHMM HaXXMHUTE M OTIYCTUTE KHOJ
YeTBepTbIi Pa3. - 3
B peXEMe YCTAHOBKH IOKa3aHMH KK[IOMY HAXKATMIO KHON
COOTBETCTBYET YBEJIMYeHHE YCTAHABIIMBACMbIX NOKA3AHUM Ha CM
[Ipu Haxarud ¥ yAepxaHuu 0osee 1 ¢ KHONKH 3 NpOUCXOOHUT aBTO]
yeCKOe yBeMueHMe MoKasaHmid B 8 pa3 GbicTpee. IIpy 2TOM yCTaHEEE(
BaeMble OKa3aHuA He MHUTawT. [Ipy OTIYCKAaHUHM KHONKH 3 YCK|
HOE M3MEHEHHE NI0Ka3aHUA npeKpallaeTc. e N
VnpaBjieHne yacaMH B pexxuMe ceKyHuomepa. B ocHOBHOM pe
MHAMKALMKM HaXXMUTE M OTImycTuTe KHonky 2. Ha mHouKaTrope NOSENO
eTCsI HemOIBIDKHaA pamka Bok pyr Hagmicu CEK-P. e
[yck cexyHaoMepa. HikMuTe 1 OTIYCTHTE KHONKY 3. |
OcTtaHOBKAa cekKyHaomepa. HokMure U OTIYCTHTC KHEER
3 BTOpOIi pas. - ' '-
- IloBTOpHBIA NMycK CEKyHIOMEpaA. HaxMute 4 OT
KHOIIKY 3 TPEeTUH pas.
O6HyneHue INOKa3aHM# cexyHmoMepa. Haxwmi
ornyctute KHonky 1 B cocrosnuu CTOIL. 1
Kaxpmoe HaxaTve KHONOK 1 M 3 B pexXuMe CeKyHOomMmepa
BOXIAeTCA KPATKOBPEMEHHBIM 3BYKOBBIM CHI'HAJIOM. |
Cuer CeKyHOIOMEpa B PEXHMaxX TEKYyLIEro BpeMeHH, 3a/ax ]
pexuMa, CyMmaropa MMIYJIbCOB W WHOUKANVH YacTOThI IIy
NOATBEPXIaeTCA HaJIMUMeM Ha MHIMKATOPE MHIAIOIIEH PaMKH
Hapnucu CEK-P. '-
VupaBieHde uacaMH B peXHMe 3afartyMka puTMa. B OCHOE
peXXuMe HaXMHUTE U OTIYCTUTE 2 pasa KHONKY 2 WMITM OfIMH pa3
KHME CEKYHIOMepa — Ha HHAMKATOPE NOSABUTCH HEMOABIKHAA P
Bokpyr Hagmacu PUTM. :
VCTaHOBUTE IOKAa3aHWA PUTMA [OCTIEIOBATENIbHBIMU HaXaTl
WM HOKATHEM ¥ yrepxaHuem Gonee 1 ¢ xHomku 3 (mpu yBesHE
MOKA3aHMi) WM KHOMKY 1 (IpH yMeHbIIEHUH TIOKa3aHIH) . 1
KaXOoMy HaXAaTHI KHONKH 3 (KHONKHM 1) coorBeTcTIBYeT i
yenne (yMeHbLIEHHe) [OKa3aHWM PUTMA Ha IIOCHIEAyrouice 3HaY
pAna, NpuUBeNeHHOro Bbille. IIpy HaXatTH¥ M YAEpKaHUM Gonee
KHONKH 3 (KHOMKHM 1) NPOMCXOOMT aBTOMAaTHYECKOE YBEI g
(yMeHbllieHue) MoKa3aHui B 8 pas ObicTpee. 1
IIpM OOCTIDKeHUH TpPaHHMI[ PEryJIMpOBKH pPHTMa (31 wm 2
TIO/1a€TCsA 3BYKOBOW CUIHaJL.
YnpaBneHue 4acaMH B pOKHMe CyMMaTopa HMILyJIbCOB, B o¢
HOM peXuMe HaKMMTE U OTIyCTHTe 3 pa3a KHOmKy 2. Ha mHinKa
OSIBUTCSA HEMOABIDKHAA pamKa Boxpyr Hagmicu CUET.

a1
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BxawuYeHHe ¢ yMMaTopa. Haxmure ¥ OTHYCTHTE KHONKY 30.
 ToueHAE cymmaropa TOATBEPXKIACTCA HaJIMYMEM HENOABIKHOHU
B s BOKPYT ganmicd PUTM U 3ByKOBBIMU HMITYJIbCAMM.

B pik0UEHHE cymmartopa. HokMure u oTimycTuTe KHOIKY

0 ou paB.
BTOP6 gyneHne Cy MMaToOpa. HaxMure M OTMyCTHTE KHONKY 1
HOBKM CyMMAarTopa. :

nuy o6beMa cueta 999999 cuer HaumHaerca ¢ 000000,

PaGora CyMMaropa MMIYJIbCOB B DEXHMAX TEKYIUETO BpPEMEHH,
L cyHoMepa, MBIMKAIMH yaCTOTBI MYJIbCA ITOJTBEPKIAETCA HAJMUMEM
yKOBBIX HMIYJBCOB ¥ Mmuramei pamkoi sokpyr Hagmacei PUTM

CYET. .
Tl BBIBOAA M3 PEXHMA CyMMaropa B OCHOBHOM PEXHM HaXXMUTE

oTIyCTHTE KHOIKY 2 . ,

YnpasieHue yacaMu B peXuMe HMHIMKALHH YaCTOThI MyJibea, [lepe-
by B PEKUM HHIMKAIMHA YaCTOTBI Myllbcd oCylecTBIsAeTCS U3 J1I060oro
eXHUMA. _

Bo3bMUTE Yachl TaK, YTOOBI yKa3aTeNbHbIC NAIbIBL obenx pykK
acanich IWIACTHH 6 U 7 COOTBETCTBEHHO, BONBIION Majiell JIEBOH PyKHU
acaercsi TUTACTUHBI S5, OONBIIMM MATbLEM NMpaBoOi PYKH HOKMHUTE
yrepXKuBaiTe KHOMKY 4 (cm. puc. 36a). McxongHoe COCTOAHKME WH-
ycatopa 00,

PexpM WHOMKALMM YaCTOTHI MyJibCa INOHTBEPXKIACTCA HaTHIMEM
o BIDKHOM pamky BokpyT Hammucu ITYJIBC.
BBIXOJ W3 PeXMMa OCYLIECTBJISETCA aBTOMAaTHYECKH HEpE3 4 ¢
beile OTIYCKAHHMs KHOMKY 4 MM MPU HAOXKATHH Y OTIY CKaHHH KHOIIKH
IoCie OTNYCKaHUsA KHOTIKH 4.

BeIxop M3 peXkMMa HHIMKAIMH' YaCTOThI IMyJibCa OCYLIECTBIIACTCH
TOT PEXHM, M3 KOTOPOTO NMPOM3BOAWICSH MEPEX0/l B PEXKUM HMHIIMKA-
¥ YaCTOTHI TyJIbCa,

pciie 0cTa
[Ipu JOCTIDKE

. 3ak. 5839.




ILYCTPOUCTBO, PABOTA U PEMOHT YACOB

1. HACTOJIbHBIE UACBI

”JJIEKTPOHHKA 206

Bce 3meKTpOHHBIE 371EMEHTBI YACOB CMOHTHPOBAHbI Ha OJHOR
yaTHOM Iwiare. Kpome TOro, Ha OTHENTBHOM MEYaTHOM IUIATE CMOHTH
BaH Onok mutaHus BII6-1-1. [IpuHnumuansHas sMeKTpHYeCKas CXg
YacoB IIpMBeEEeHa Ha puc. 37, , ,

KBapueBbiii reHepaTop 4acOB COCTOMT M3 KBapleBOTO DE30HAT
ZQ1, uMerolIero HOMHUHATBHYIO YacTOTy pe3oHaHca 32768 I'u, ycH
TeNIA-MHBEPTOpa, PACHONIONKEHHOIO B MHTErpalbHOM MHKpocxeme L
(K176UE18), pesuctopoB 1R2, 1R3 u xoupeHcaropos ICl, 1
1C3. Ycwmrenb-UHBEpTOp HCIONB3YETCS B KaueCTBE AKTUBHOTO 3
MEHTa 3ajaroliero redHeparopa. Pesucrop 1R3, BKIIOYeHHBIH B I
OTPHUATEIIBHON OBPAaTHOM CBA3M IO MOCTOAHHOMY TOKY, BBOJIUT MHE
TOp B JIMHEeHHbIM pexxum. Pesuctop 1R2 cnyxur mns ymeHbies
pacceMBaeMOil MOIIHOCTH Ha KBapleBOM pE30HATOpE M yJiyullleR
$OpMBI IPAMOYTOJIBHBIX HMITYJIHCOB . -

Ilpu nopgave Ha cxeMy NMMTaHUSI TeHEpPAaTOp BO3BYXKIAeTCsA Ha |
T0T¢ 32768 I'. TouHasA MOJCTPOHKA YaCTOTHI OCYLIECTBIIACTCA Bpal
HHEM pOTOpa KOHJIEHCATOpa MepeMeHHOM eMKOocTH 1C2. 3T HMITYITE
NOCTYNAT B YCWINTENIb-UHBEPTOp M Jajee Ha 1-H paspaAm OenuT
YacTOThI, HaXoHALleroca B Mukpocxeme DD1.

Muxkpocxema DDI dopmupyer Ha Beixomax Ty, T, T3 ©
TaKTOBBI€ HMITYJIbChbI YacTOTOH 128 't u mMTenbHOCTBIO 2 MC, CABH
ThI€ OJWH OTHOCHUTEJIBHO IPYLOro Ha YeTBepTh NepHoja IIA Obecre
HUs pabOThl MHIMKAIMKM YacOB B MYJIbTHIUIEKCHOM pexxume. TakToOB
MMIYIIbChI TIOCTYTAKT Ha CeTKH 4acoB mHaukaropa HG1 u ¢ Berxof
Ty, T, T3 uepes Brikimouarenu SB3...SBS Ha BXop ynpaBjieHUs MUK]
cxembl DD2. Ha Brixone S1 (BeBog 4 — DD1) o6Gpa3syiorcs uminyJib
yacrotod 1 I', xoroprie yepes mepexmouatens SB2 mocrynaror
aHop-cerment JI (BoiBop 10) mHOmMKaTopa mys obecreyeHus MHraH
PaseNUTENbHOTO 3HaKa (TOuKM) B TakT cekyHpe. C Brixoma S2 (B
Bof 6 — DD1) umnynscer uacroroi 2 'y mocTynanT Ha BXOn S2 MUK
cxempl DD2 u cTpoGupyioT Haxomsummicsa B 3T0# cXeme GJI0K ymp
nenus. JUia oGecrieueHus paGOTh y37ma (OPMHUPOBAHMS 3BYKOBC
curfana ¢ eixoga HS (BeiBom 7 — DD1) cHuMaOTCS HMITY/Ibg
KOTOpbIe NOCTYMawT Ha 6a3y rtpansucropa 1VT1, Umnynbce! ¢ nepk
[IOM CIeJOBaHWA | MMH MOCTYNamT HAa CueTHBIH BXon F, mmmyns
¢ vacrorod 1024 T'm — Ha TakTOBBIH BXOHX S2 Mukpocxems! Di

50



/

b-/-9l/§ snHowmy youg Zh
.90~ winHOdLIOKLE,, - : -
H00Bh BIOXO KeMOoohHdIMoIe & 5 93 P
KeHILBHUMTHUA[] L€ *DHg = ¢ 3fc+
- 90550000 3¢ m
i
oF Q%ilml °
IHSLYNDNE SN — & | }
U T A
ot Y921 V60CTV ¢ M X1 7
: . - KA THING
2 [ Tal X7 +||:_____T A ~p
#99°"489 =
v%uLQ% V. % S | P AT
m _ ol |\ B0 Lo gl ZHLNg 4y
mwwww\ ol Rg*m .@% o 9N +4
. i, a0f Aol | £
Y89 8454, 84N 64} SaM 2
o w v XOF K
ad 8IS Sy 471 E; i
= kmmwm.\ 02 D0 W] | o |IEEL AR 7T,
; H 7= ¥ g1 | SH] 9 [SH)6 L g rH%\ 124
. 4 . i L T B SN
<24 es LS v P A B ) o IM\W\: ous £ |
k- A e ] o
mwm\:@ [m £ Ll e o AR A T .
2= T Xy e P
oo a\®| Bt/ ZHh | | 7R
mn 5 2 b= 4+-9— % ] S i) .Hh.
¢ 6 W ¢ M,m, M.\h W 717 WA —// h% % F W& /9 Q‘ %\\ ;
9 e o\? ; Z b7 T A [ AF
: A i p |94 RIS RAI £98 1w %EERQ W swwaovdys” ™ 488
S/7-HIGH G\\ e R EHEE EIHIUGOOUS  YOUG If

51




(K176UE13), Ha KOTOpOH pealM30BaH y3el bopmupoBanua um
coB ympasjieHuA. TakToBsie UMITYJIBCBI TIOCTYNAIOT Ha BXOH, 3%
MHKPOCXEMBI NpH HaxaruM KHOMoK “MHH™, “YAC” (SB3, SBe
[IpH STOM IIPOMCXOAMT 3aIIUCh MHPOPMALMH COOTBETCTBEHHO B CYETY
Pa3pANOB MHMHYT M YacOB, a NpH HAXATUM KHONKH SBS IPOHCXO]
BBI3OB Ha MHIMKATOp MHQOPMAIMH O BPEMEHH BKITIOYEHHS 3BYKOBQ
CHIHAJIa, 3aIIMCAHHOHM paHee B IIPOTPAMMHOM YCTpPOMCTBE MHKPOCXEN

3BYKOBOTO CHUTHala MNOPA3pAOHO, CHHXPOHHO ¢ COOTBETCTB YIOLLH]
TdKTOBRIMM HmIynbcaMu. [IpeoGpazosanue sroii UH(pOpMaIMH |
ABOMYHOTO KOA2 B MHGOpPMALMI0 [UIA BBIBOA HA CEMHCErMEHT 1]
HHIUKATOp OCYUIECTBIIACTCA C MIOMOIIBIO neumrgparopa DD3 (MuK]
cxema K176U]113) . ' ‘

MH/IHKaTOpOM MCIONBb3YETCS TAK HAa3bIBAEMBbIH HHAMUUYECKHIL MeTO]
MMIYIIbCHAA WHOMKALMA C NOPAa3pAAHBIM OIpPOCOM, IpH  KOTOD!
MHINKAIMA OCYILLECTBIAETCA MNOCIEN0BATETbHO — PaspAn 3a paspsg
Kax yxe ykasbiBanocs Bine, MHMKpPOCXeMa BhIpaGaThiBaeT TAKTOB
AMIYJIBCBI, TIOCTYNAIIIME HAa CEeTKH HHMKAaTopa. B MHKPOCXe!
DD2 mpoucxopur ompoc PaspANOB M BbIpaGaThIBAaETCS KOMOMHAL
B /BOMYHOM KO[i€, Apeobpasyemas MNeUM(pPAaTOPOM B CeMHCErMe
HpIH Kop. Ilpu CcOBMaieHMM TaKTOBOrO HMITy71bCa COOTBETCTBYIOLIIE
pa3pAna, UMITYIbCOB, (hOPMHPYEMBIX pemppaTopoM (TOro xe .
pAAa), ¥ CTpOBUPYIOLIEro MMITyJIbCa, CHUMaeMOro ¢ Beixoma C (E
Bon 12 — DD2), npoucxomur uxmukamus COOTBETCTBYIOLIETO 3HAF

3BYKOBOrO CHrHala) M NEpHOIOM CleJOBAHHA | C, YTO ompepens
TIPCPBIBUCTOCTD 3BYKOBOI'O CUTHANA. ITH HMITYIIhChI Yepe3 Nnepexng
Tenb SB2.1 momapator Ha Gasy Tpausucropa 1VTL u BwI3bIBAIOT @]
OTKPBIBAHWE C YaCTOTOW BXOIHBIX MMIIYIbCOB. MCTOUHMK 3BYKOBOI
curiana tenepon TM-2 mpeoGpasyer TIOCIIe/IOBATEIILHOCTh
BAHHBIX JIEKTPUYECKHX CHTHAIOB B 3BYKOBBIE Konebanus. Iloc
CMEHBI MHOpMALMK B MITaiIIEM Pa3pAfie TEKYIIEro BpeMeHH paGol
3BYKOBOro curHana npexpamaercs. Cpabatsisatue 3BYKOBOI'O CHI'Ha
IPOUCXOIUT U [pU OTKIIIOYEHMH YacOB OT SNIEKTPHYECKON CETH, ec
TIOAIJTIONEH MCTOYHHK pe3epBHOrO NMMTAHMA. B uacax TNpeycCMOTpeR
HCIIONIb30BaHue BmecTo TeimedoHa TM-2 3Bouka Nb€30KepaMHYECKO]
3II-1. B 3toMm cnyuae ox IIOIKITIIOYaeTCs K TouKaMm A, B Ha mare ¢ ycCT
HOBKOH BMecTO fuoaa 1VDI pe3ucTopa comporuBieHueM 3,3 xO)

OGHynenne vacoB npoussomutes Ha)KaTHeM Ha KHoOnky SE
("xopp”). Ilpu stom Ha Bxox K mukpocxemsr DD2 u Ha BXOJT
MuKpocxemsl DD3 nocrymaer curmanr “JIOT. 1. B MHKpocxeme DD
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Hpoﬂcxonm OGHyneHue MIAAUMX paspsfoB, T. €. MHHYT. Pazpsanpl
4acoB M pHbOpMaIMa OyIWIbHUKA He OOHYJIAIOTCS W Ha BBIXONE R
pD?2 MOABJIACTICA CHUTHAI »JIOI". 1’, nocTymaouMi Ha BXof, R MHKpO-
cXeMBI DD1, Bpi3biBalolui OOHyJIeHHE Pa3pA/IOB OeTUTeIed 4acTOThI
J CUCTUMKOB. Curuan »JIOL. 17 ua Bxope K genmdparopa DD3 npous-
pouT GIIOKHPOBKY BBIXO/I0B pemmdparopa. Takum 06pasom NpOUCXO-
juT TIOIrOTOBKA BCEX MHKpPOCXeM K pabore. 5
B KauecTBe MCTOYHMKA NMMTAHUA B Yacax MPUMEHEH YHUBEPCATIbHbIN
gnox mmtaHus BII6-1-1, KoToppiH OGecmewuBacT HeoOXOIMMBIE PEXKH-
vibl TATAHHS CXEMbl 4acOB ¥ HHOMKATOPa UBJI1-7/5. :

C o6MOTKM 3—4 TtpaHcdopmaropa [epeMEHHOE HAIPDKEHUE
[0CTYTAET Ha BXOJ BHIIPAMHUTEIBHOIO MOCT3, cOGpaHHOTO Ha JTHOMAX
7vD1..2VD4 Tma KI209A. [lng criaaxuBaHus ITyJIbCAUMH CITYIKHT
emxocTh 2C1. C BbIXOOa BBINPAMHTENS CTTIDKEHHOEC HANPSKCHHC 1o-
cTynaeT Ha BXOJl TapaMeTpUYecKoro cTabuM3aropa HaIpsDKCHUA
(2VDs...2VD17, 2R1). CraGwiu3MpOBaHHOe HANPSKEHHE MHMHYC
8..9.,5 B s NMTaHUA MHKPOCXEM CHHMAaeTcs C BHIBOTIOB 8 u 9 bioka
MMTAHUSA, HA CETKM MHOMKATOpa IOJIaeTcs HAlpshKeHHe C BbIXO7A CTd-
gwimzatopa (1R13, 1VD9) . Hampsixerue Ha 3TOT CTaOWIN3aTOD NOAALT-
¢i ¢ TpaH3HCTOpa 1VT1 6noxa nutaHusA. [luraHue ey HaKala MHIH-
KaTOpa OCYIUECTBIIACTCA NEPEMEHHbIM HATPKCHUEM 5B, cHUMaeMbIM
¢ 0GMOTKM 5—7 TpaHChOpMATOpa €O CpEIHeH Toykoi (BBIBOZ, 6),
crTy>karei obuieit TOUKO# BbIBOJIA KAaTOMA HHIMKATOPA.

»3JIEKTPOHUKA I'9-02”, 3JIEKTPOHHKA ro04»,
»3JIEKTPOHUKA 13.11”

Yacpl yKa3aHHBIX MOJIEIEH BbINOJIHEHBI 10 OJTHOM  IPUHIMITHAIIB-
HOW 3TIEKTPHYECKOM CxeMme, TIPMBEIEHHOM Ha pHC. 38, ¥ OTJIMYAKTCH
TONIbKO BHELIHHM odopmieHreM Kopiryca. KOHCTpYKTHBHO 3/I€KTpOH-
Has cxeMa uacoB cobpaHa Ha OfHOW miare. BIoK ONIOPHOM YaCTOTBL
Npefcrapager coGOH KBaplieBblil TEHEeparTop C MATHAAUATHPA3pALHBIM
TBOUYHBIM TETUTEIEM YACTOTBI, IOCTPOEHHbIH HA MHTET A/IBHOH CXeme
DD1 tuna K176UES u xBapiesoM pesonarope ZQ1 ruma PK-101. Yacro-
Ta reHepalldy KBapleBOrO reHeparopa — 32768 + 0,15 I'u. Hacrpoiika
Ha [aHHYI0 YacTOTy IPOM3BOJHUTCA MOHCTPOCTHBIM KOHJIEHCATOPOM
tina KIIK. AKTHBHBIE 371€MEHThI FeHeparopa BXOAAT B COCTaB MUKPO-
cxempr DD1. Ha Bpixome S 3TOM MHMKpPOCXeMbl NOABIIAKTCA MPAMO-
YrOJIbHBIE MMITYTIBChI C IIEPUOMIOM CJ1e[OBAHUA 1 €, KOTOPbIC MOCTYIAIOT
Ha BXOJ JETMTENS YACTOTHI ¢ Ko3ddumMenTom nepecuera 60. Jlenurens
co6pan Ha mukpocxemax DD2 (K176ME4) u DD3 (K176UE3) , npen-
CTABNAIOIMX CcOGOM CUETUMKH C KOIQQUUMEHTOM Mepecuerad 10
(K176WE4) u 6 (K176ME3) ¢ meumdparopamu is BBIBO/Ia HHOOpMA-
UMK Ha ceMMCErMeHTHBIM MHAuKarop. B [aHHOM cilyyae BBIBOADL [1C-
Wndparopa He MCNONB3YIOTCA. MHHYTHbIE MMIYIbCBl CHUMAIOTCH
¢ BhiBopa 2 Mukpocxemst DD3 u uepes 1udGepeHIMAIbHYIO LeTb €11,
R4, R5, R6 moctymator Ha Bxon Mukpocxembl DD4 (K176UE4) , xoTo-
Pas ocymiecTBIAET cueT W Aeumpaiyio UMITYJIbCOB pa3psAfia CIMHUIL
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muHYT- C BpIBOJia 2 3TOH MUKPOCXEMbI MMITYJILCBL C [IepHOAOM CIleo-
aust 10 MUH OCTYNAKT Ha BXOJ, MHKPOCXEMBbI DD5 (K176UE3),
2 ero1iei koadumment nepecuera 6. Ha ¥HGOPMAIMOHHBIX BBHIBOIAX
gy MUKPOCXEMBI GOPMHUPYIOTCH CHUIHATIBL [UIA yIpaBJIeHUA MHIMKA-
JopoM paspAnd [1eCAATKOB MHHYT, @ C BbIBOJIA 2 CHUMAIOTCH MMITyJIbCBI
¢ TepHoAoM cieoBaHus 1 4, KOTOpbIE Yepe3 MU depeHIralIbHyIo LETb
c12, R7, R8, R9 mocTymaoT Ha BXOJi MUKPOCXEMBI DD6 (K176UE4) .
Jra MHKpPOCXeMa OCYILIECTBIIAET CYET YACOBBIX MMITYJIbCOB, chOpMU-
poaaHHblx mub depeHIManpHOM LeMbio IO 3aHEMY ¢ponry. Ha utidop-
MALOHHBIX BBIXOZAX 1, 8...13 popmHpyIOTCA CUIHAIBI CEMHCErMCHT-
yoro KOAa Misi YIpaBJIeHUA cerMeHTaMH pa3psAja eIUHUIL 4acoB, a Ha
ppIXOTle 2 MPOMCXOMUT BBINENCHAE KKIOro [EcsiTOr0 MMITyJbCca, TOo-
cTyNAI0IEro Ha BXO/I 9TOH MHKPOCXEMBI. ; »

Jnsi BbIpaOOTKH KOMAaH[IbI »CBPOC” B paspafax eduHMIL U JeCcAT-
«OB UACOB Ha BBIXOAE 3 MUKPOCXEMBI DD6 mosiBNAETCs CUTHAJI TOCe
K@XIOrO0 YeTBEPTOro MMITYJIbCa, NOCTYTAKINEro Ha ee BXOof. Mukpo-
cxema DD7 (K176ME3) OCyIECTBIACT CHeT U melupalyn HMITYb-
cOB JECATKOB YacoB. Ha Berxomax 1, 10, 12, 13 dopmupyoICs CUIHA-
bl YIIABIIEHUs MHIMKATOPOM [IECATKOB yacoB. Ha Brixofie 3 MHKpO-
cxembl DD7 mocre KaXoro BTOpOro MMITyJibca dbopmMupyeTCsi CUrHAI
1A BBIPAOOTKM KOMAH/IPI »CBPOC” B paspsamax "UACHI”. B MOMEHT
0JIHOB PEMEHHOT0 MpHXO/ia CHIrHAIA »JIOI'. 1 Ha BXO/BI JIOTHYECKOTO
smementa DD8.1 Ha ero BpIXOfe 6 TOABIACTCA CHIHal *HOE. 0%
KOTODbIH, TPOUSA Yepe3 NEMEHT DD8.3, MHBEPTHPYETCA U OCYLIECTB-
nser cGpoc cueruukos DD6 u DD7, mpu 3TOM Ha MHOMKATOpE BBICBE-
wmaeres °00” yacos, OBGHyeHHE CUSTIMKOB Pa3psAJIOB MHHYT, KOPPEK-
M YacOB ITIPOU3BOAMICS C NOMOIIBI0 KHOIKH SB3 myTem NOMaYH

posus “JIOI'. 0” Ha BxOf 8 3MeMEHTa DD8 .2 u Bxopmp! 12, 13 anemen-

ta DD8.3. IIpu 3TOM Ha BBIXOJAX JTHX 3JICMEHTOB NOSABIAIOICA YPOB-
gy 7JIOT. 17, xorophie MOCTYNAT Ha BXOIDI 5 muxpocxem DD2,
DD3, DD4, DD5, DD6, DD7 u ycCraHaBiuBaioT HX B MICXOHOE
COCTOSTHME. ‘

Kuomnxamu SB1 1 SB2 npousBOAUTCA yCTaHOBKA NMOKa3aHu# B pas-
pAJAX COOTBETCTBEHHO MHMHYT M 4acOB. IIpu HAXKAaTHM OFJHOH M3 3THX
KHOTIOK Ha BXO# Mukpocxem DD4 win DD6 mnocTynanT CeKyHIHbIC
MMITYJIbCHI C BBIXO[A 5 MHKPOCXEMBI DD1, BbI3pIBatoLIME YCKOPEHHYO
CMeHy MOKa3aHMi B pa3psA/ax MHMHYT WIH HacOB. IIpu HOCTUXKECHHH
Heo GXOIUMbIX MOKA3aHUH B 9TUX Pa3psfiaX KHOMKH OTIyCKAIOT 1 Yacsl
BO3BpAIIAKTCA B HOPMAIBHBIH PEXIM pa6orbl. Krnonka SB4 CiTyXUT
ISl U3MEHEHHsT SPKOCTH CBEYEHHS MHIMKATOPOB 33 CHET BKJTIOUEHUS
racamero pesucropa R18. CormacoBaHue uH (O pMAIMOHHBIX BBIXO/IOB
" Mukpocxem DD4, DDS, DD6 u DD7 ¢ JIOMHHECUEHTHBIMU BaKYyM-
HhIMM MHMKaTopamu Tuma KB-12 NpOMCXONHMT C INOMOILLBIO KJII0YeH,
BBINMOJIHEHHBIX Ha TpaH3UCIOpax THIIA KT361]1, ocyuecTBIARLIMX
YCWeHHe BHIXOMHBIX CHTHATOB MHKpOCXEM M Tlepefiady MX Ha aHOZIBI
MHTHKATOPOB. .

Il wHmaKauME paGoThl KBaplEeBOTO reHeparopa (’xopa” 4acoB)
NpuMeHsieTcs MHIMKATOp Tuma MB-1, B KOTOpOM TOpPH3OHTA/IbHAA
YepTa sacBeueHa MOCTOSIHHO, a TOYKa MyNIbCHPYeT C ICpHOZIOM I
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{iCTOUHMK MMTAHAA HacoB COCTOMT M3 CWIOBOTO TpaHcgopMaTopa,
BblnpﬂMmeanhlx miomos VD1..VD4, ¢wibTpa Ha snementax C7,
R15, R16, C13 u cTabmwin3aropa ua crabwirpore VD6. I1pu OTKITI0Ué-
it CETEBOTO HAIPSKEHMA TIOJIKITI0YacTCS pe3epBHOE MMTAHKE.

»3[IEKTPOHUKA 6.117, »3[IEKTPOHUKA 6.13”
»3[IEKTPOHUKA 4.13”, »3NIEKTPOHUKA 13.127

JlaHHbIC MOJIENHU HacoB BBITOJIHEHbI HAa OCHOBE OJIHOTO 371eKTPOH-
o GIOKAa ¥ OTIMYAITCA TONHKO ohopMITEHHEM KOPITyCa.

(OcHOBOH 3NIEKTPOHHOTO OrioKa JaHHbBIX MOJIeIell YacoB ABJIACTCA
gonpilias HHTErpanbHa cxema (BUC) K145UK1901, xotopas obecme-
gBaeT OTCUeT M BBIJAUY HA MHIMKAUMIO NOKa3aHWi eIMHMIL 1 [1eCAT-
0B MMHYT, CHMHHIL U TecATKOB YacoB, paboTy B KauyecTBe Tamepa
4 ceKyHIoMepa, a TaKKe BBIjIayy 3BYKOBOTO CMrHajia B 3apaHee yc1a-
HOBJIEHHOE BpEMA, CTpyKTypHO BUC BhINOMHEHA KaK MOCIIEIOBATENb
yas OBM. Kpome NTOTHYECKOM UaCTH, oGecreunBaolied BbINOTHEHHC
pcex (yHKIMH, OHA COMIEPXKUT TEeHeparop 4-(pa3HOTO MMITYJIbCHOTO
IUTAHWA, YacIoTa KOTOpOro CTAOWIM3UPYETCS BHEIIHHM KBaplECBbIM
pe3oHaTopoM.

[1pUHIMIAATIbHAS yeKTpHuecKas cxema 4acoB ‘noKa3aHa Ha
puc. 39. YacroTa TeHepauuy KBaplEeBOro reHeparopa COCTaBJIACT
32768 + 0,3 I'nm. Hacrpoiika Ha [1aHHYI0 yacTOTy NPOM3BOAMICA KOH-
nencatopamu C3, C4 u TOUHAA IOCTPOMKA 4acTOTDI 06ecrneunBacTCa
KOH[IEHCATOPOM NepeMEHHOH €MKOCTH C5. Yacrora BCTPOEHHOTO
3 BUC 4-hasHOro 3afaiouiero reHeparopa ONpeAeACTCA pe3UCTOPOM
R3. Komumencaropst C2,C1 u pe3nucrop R1 o6ecneunBa0T CTAOWIN3ALHUIO
4acTOTHI 3a/IAMIIETO reHeparopa IpH Y3MeHEHHY TMTAIOIEro HANpSKe-
HUA U TEMIIEPATY PbI OKpyKarollied Cpeapl.

s oBecrieyeHusi pabOThI MPUMEHAIOLIErocs B 4acax MHIMKATOpA
MBJI1-7/5 B MyJbTUILIEKCHOM pexume BUC K145MK1901 BpIpaGarhl-
BaeT MOCITEOBATEIBHOCTh MMITYJIbCOB B COOTBETCTBUH C 3aMUCAHHOK
B Heil WHGpOpMalHed O TEKYLIEM BpEMEHH, MpU 3TOM ynpapjieHue no
ceTkam IPOM3BOIMICA C BBIXOZIOR 44..47, a N0 aHO[AM-CErMeHTaM —
¢ BpixomoB 13, 14, 16..20 BUC. :

Ins  ympaBjicHUA padotoit BUC cryxar OpraHsl YIpaBJICHHA,
o6ecreyuBapIye: YCTaHOBKY oKa3aHuil B paspafax MUHYT (SB1);
YCTaHOBKY TOKa3aHui B pa3pinax yacop (SB2); KOppEeKIMIO INOKa-
3aHui BpeMEHHU (SB5) ; mepeBOp, 4acoB B peXUM HHIMKAIKH TEKYILEro
Bpemenn (SB8); NEpEKIIIOUCHHC yacoB Ul paboThl B KauyecTBe CUeT-
UMKa CeKYH[ (SB7); mepeKIoueHue yacoB i paboTHl B KaueCTBE
Taiivepa (SB3); QuKCAUHIO NOKa3aHMi CueTyMKa CeKyHH (SB4) ;
NepeK/TIoueHHe Y4acoB B PEXHM YCTaHOBKM BpEMEHH BKJIIOUEHHA CHT-
Hanpxoro ycrpoicrsa (SB6). ;

[lpu coBmajeHHH OKA3aHMi TEKyLIero BPeMEHH C 3apaHee ycCTa-
HOBNIGHHBIM BpeMeHEM MoK 3BYKOBOTO CUTHA/IA Ha BBIBOZLC 27 BUC
NOsBIIfeTCs Hy/1eBOH NMOTEHIHAT, BKTIOYAIONMIl cxeMy (OpMUPOBAHHA
3BYKOBOrO CHIHaNa, COCTOALLyI0 M3 MyJbTUBUOpaTOpa H YCWIMTENIA.

BBIXOY YCHIHUTENA MO KITIOUEH nbesolcepamnq'ecxnﬁ 3BOHOK THIIA

gor
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3I1-1. 3BOHOK HMeEeT PEe30OHAHCHYI0 YacTOTy B HHTepBaie 1..3 |
Ha KOTOpOH pa3BMBACTCA MAKCHMalbHOe 3BYKOBOe JiaBiieHMe. Ii
HAaCTPOMKH YaCTOThI MYJIBTUBHODPATOpa HAa pE30HAHCHYIO YaCTOTY 3B OH,
ucnons3yercs pesucrop R8. Curnan yacroroii 1 ' ¢ BeiBoma 26 B
yepe3 uHBepTOp DD2.1 M 1pansuctop VT1 mopaercs Ha paspmen
Hble TOYKH — aHoppl uHaMkaropa HG1, npu stom Ha6momaercs
HHE TOUYeK ¢ yacToTo¥ 1 I'l B pexuMe MOKa3aHuil TEKYILEro Bpe
C Bbixopa uasepropa DD2.1 curHan ¢ vacroroit 1 'y ynpasnser
TOM MyJIbTHBHOpaTOpa, KOTOPBIH IIpH HATMYMM 3TOrO CHTHANA BbIpAl
ThIBAET ITAYKH HMIIYIIbCOB, OOECTeyMBalOLIMe MPephIBUCTOE 3BYyYaH
3BOHKaA. 9

Ha BriBoge 26 BUC curhan ¢ vacroroit 1 'l nosBnisiercs Toip
npu pab6ore BUC B pexume HHOMKALMKU TEKYIEro BpemeHd. B oc
HbIX pexxumax curHan 1 I'i He BeIZaeTcs, TOUKYU He CBETATCA, a 3B
BOW CHIH&I, BbIpabGaThiBaeMbIH 3BOHKOM, — HeINpephiBHbIMA, 10
OTKJIIOUCHHE '3BYKQBOIO CHTHAla OCYIIECTBIISICTCA IepeKIIoyaTes
SBY tumna I12K. a

B anexTpoHHOM 67I0Ke YacOB HMCIIOJIB3YETCs YHUBepCAThHbIH
nutanus BI16-1-1, koTopbii BeipaGarbiBaeT HANPSXEHNUA, HEOOXOIUM
ISl paboThl cxembl yacoB, C BeIBOJIOB 5 U 7 6/I0Ka MATaHUA CHHMaE]
IIEPEMEHHOE HANpsHKEHHe 5 B [UIA NWTaHWA HUTH HAKala HHOMKATO
Ha BpiBopi 6 Gnoxa muraHust uepe3 craGuimutpoH VD1 momaercs
npspkeHue MuHyc 27 B Ha xarop muHpukaropa. C BeiBoja 8 cHUMae
CTaOWNM3MPOBAHHOE HampspkeHue 9 B mid muTaHus MHKPOCX!
DD2 mna K176JIA9. Hanpsokenne munyc 27 B mns maranus
cHHMaerca ¢ BbiBoaa 10, a ¢ BeiBopa 11 — HampskeHue is Imrj
I5e30KepamMuyeckoro 3BoHKa 3II-1. Bce HampsikeHWs yKa3aHbI OTE
- CHTEJIBHO BBIBO/IA 9 67I0Ka IUTAHMS.

JmexTpuyeckas cxema Gnmoxa mataHus BII6-1-1 u mpuHimm
paboThl pacCMOTPEHBI B ONHCAHAHU 3JIEKTPHYECKOH CXEMBI yacoB ~IJie
TpoHuKa 2-06”. 4

- A~sr;a,'; £ TN

'l

”IJIEKTPOHHUKA 6.14”

KOHCTpYKTHBHO uachl BBINOJIHEHBI Ha Tpex IUIaTax, IpHYeM
OOHOM M3 HuX cobpan Gnox muramus BIIC 205. IlpuHiuumma
ITIEKTpUYECKas CXema YacoB IIpuBeneHa Ha puc. 40.

Yacer cobGpambr Ha mmkpocxemax KI176UE18, K176
K176MI13, nmpuHuMI paGOTBI KOTOpBIX MIIONKEH B OMMCAHMH YAC
’InexTpoHHnKa 206

Kparko paccMoTpuM NpHHIMNMANBHYI0 CXeMy 4acoB B OB
BUJIE. {

Ha muxpocxeme DDI copan 3agaroumii rereparop, paGoTaroil
Ha uactoTe 32768 T'm. Jra e MMKpocxema GOpMHpYeT TaKTOBI
HMITyJIBCBI IS ODecHeyeH s pabOThI YaCOB B MyJIbTUIUIEKCHOM peXHl
MHIMKAUMK, KOTOpble INOCTYNAaKT Ha CETKH MHAMKATOpa
(UBJI2-7/5) u uepes xHonku SB1, SB2, SB3 Ha ympaensmoumit
P muxpocxembr DD2. Ha Bxog M mocrymawot MCITYJIbChI C NEePHO
CNE[IOBaHUA 1 MHH M Ha ec MHQOPMAIMOHHBIX BbIXOHmax 1, 2,
IPUCYTCTBYET HH(OPMALHA O TEKYILEM BPEMEHH.

St A 2 U,
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IIpeo6pazoBaHne 3TOH UHGPOPMAUMU M3 [IBOMYHOTO KOJ4 B @
CErMEHTHBIH  OCYIIECTBIIACTCA C IIOMOIIBIO Aewmgparopa
(K176M]13) . B yacax mpegycMOTpEHa BO3MOMXHOCTb BbIIaYK
BOr0 CHrHaa B 34paHee 3alpOrpaMMHpPOBAHHOE BpeMs. Ycra
[IpOTpaMMbI NIPOM3BOMIMTCA NpH Haxarou kHomnke SB3. Ilpu co
HHM TEKYLIErO BPEMEHU W BPEMEHH BKIIIOUYCHHS CHrHAIA, 3aIHCAHE
B mukpocxeme DD2, na Beixome HS 3100t xe cxempr bopmupyy
MMITyTIbCBI uacToTo 128 I'm, moctymatomme Ha Bxopm HS mukpe
mbl DD1. L

Ha Beixome HS (BmiBom 7) mukpocxems: DDI dopMupys
UMIyTbChl yactoTod 2048 I'y u nepuwomom cremoBanus 1 c. 3 1
MyJIbChl uepe3 nuop VD4 u pesucrop R4 nocrymaror Ha xonpme HC
C6, rne dopmupyeTcss ypoBeHb MOCTOAHHOIO HAIPsDKEHUsA, KOTO
OTKpBIBAaeT TpaH3UCTOp VT3, TeM campim Ha aBTOr€HEepaTop, Col
HBIA Ha TpaH3ucTope VT2, momaercs HaIlpSDKEHUE IIUTAHuUsA .

ABTOreHepaTop BbIpaGaThIBaeT KOIeBaHus 3BYKOBOH 4act
OIU3KOM K pe30HAHCHOM YacToTe NbE30KEePaAMUYECKOTO 3BOHKA (OF
2,5 kI'm). KomeGanns aBroTeHeparopa NEPHO/TUMYECKH CpBIBAK
B MOMEHT OTKpBIBaHUs TpaH3ucTopa VT1, Ha 6a3y koToporo mnopa
HUMITYTIbCBI € NEpHOJIOM CllemoBaHus 1 c, copmupoBaBIecs
BBINIGTICHAA UMITYIICOB YacTOTOH 2048 I'yy Ha KoHpeHcaTope C5. Ta
06pasomM 0GECTIeYMBAETCA MPEPHIBUCTOE 3By4yaHHe curHana. OTkj
HUE CHTH&1a MPOMUCXOIMT aBTOMATHYECKH depe3 1 MMH wim
AUTENBHO ¢ MOMOMIBIO epeKInoyaTens SBS. &

bnox muranus wacos BIIC 205 o6ecneunBaer Heo6Xo/IH
PEKHMbI IMTAHUA, CXEMbI YaCOB M HHAMKaTopa UBJ12-7/5. dnexry
CKaf cxeMa O/OKa INUTAHMA NpHUBENeHAa B ONMCAHMM YacoB 3
TPOHHKA 6,15, 4

i

L

”JJIEKTPOHHUKA 6.15”

JJIEKTPOHHBIE 3]IEMEHTBI YacOB CMOHTHPOBaHBI Ha OJHOH M

IIpyHipImanbHad aneKTpuyeckas cxema TNMOKAa3aHAa Ha pHC.

KBapnesplit reHeparop 4acoB COCTOUT U3 KBaplEeBOrO pe30HaT
paboTatowero Ha gacrore 32768 I'n, yeunurens HHBEPTOpa, BXOAAL
B _cocraB muxpocxempl DD1 (K176ME12), xoHpmencatopos C §
C3 u pesucropoB R1, R2. Hacrpoiika reHeparopa Ha HOMMHAJb
1acTOTy MpOU3BOIUTCHA MOACTPOEYHbIM KOHJeHcaropom C3. JIHCK
HBIE JJIEMEHTDI CIIYXKaT 1A OGecreyeHus pexxuma paGoTsl reHepat

Kpome nnBepropoB B cocras muxpocxemer DD1 Bxomur [ eJ1H]
4acToOThl ¢ Ko3pouuuentom nerenus 215 u cyerumx mo MO/1YJIIO
CueTunk MMeeT CaMOCTOATENBHBIA CUETHBIA BXO, KOTOpBIH COefuH
Csl C BBIXONIOM [EIUTENIA YacTOThI, B pE3yNIbTATE YEro HA BhIXOE €
uuKa (BbiBox 10) mpucyTtcTBYIOT HMITYJIBChI C IIEPHOIOM CJIEI0
1 mun. CueTuMK ¥ JETHTEND HMEIOT OTIIENbHbIE yIpaBisolLue B
ITpu nomave Ha atu BXOmBI ypoBHs JIOT . 1” Ha Beex BbIXO/ax
CXEMbI yCTaHOBATCH JIOTHYECKHE YPOBHM, COOTBETCTBYIOLIME
HOMY COCTOSHMIO BCEX CUETYMKOB M [EIUTENeld yacToThl. Ha B
14DD1 mpuCcyTCTBYeT yCWIEHHOE 0 MOIIHOCTH HMITYJIbCHOE Har
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HMe ¢ YacTOTOM 3a/IAI0LIEro IeHeparopa, KOTOpOe HCHOb3yer
xoHTponsA yacToThl. Muxpocxema DDI Taxoke dopmupyeT Ha B
Ty, T, T3 u T4 TaKTOBbIE MMITYJIbChI yactoTon 128 I'l ¥ [
HOCTBI0 2 MC, COBHHYTbIE OFMH OTHOCHTENIBHO APYroro Ha 4He
nepHosia 1A obecreyeHus paGOThI MHMKAIMK YacOB B MyJIbTHIL]
CHOM pexume. ITH MMITyJIbChl IOJATCA 4epe3 KHOIKH SB1 + §
Ha ynpasnsmoumit Bxon P, Mukpocxems DD2. ,
Ins obecreyeHHss MUraHWA pPasAEIMTEIBHOM TOUKH HMITY]
yacroroit 1 T'm uepes KoY, BXOAAILMHA B COCTaB MHKPOCXEMBI |
(K161KH1), nocrynaiT Ha aHOI-CETMEHT (BbIBOL 10) uHOMKaY
HG1 (MBJI1-7/5). C Beixoma S2 mukpocxemsl DD1 ummyiisch
toroit 2 I mocTymaoT Ha Bxop S2 mukpocxembl DD2 u cTpo®
HaXONALIMKCA B 3TOM cXeMe OJIOK yNpaBIIeHHA. |
Ilns obecrmeuenuss paboThl yana (GOpMHUpOBaHMS 3BYKOBOIO ¢
Hana ¢ Beixoga HS DD2 cHumaiTcs MMITYJIbChI, KOTOPBIC IOCTY
Ha Gasy tpamsucropa VT2. Ha TakTOBBIH BXOZ M DD2 nopaso;
MMITYJIbChl C TEpHOJIOM CJIefOBaHuA 1 MuH, a Ha TAKTOBBIH BXQ
MOMArTCA UMIyiIbchl ¢ yacToToi 1024 T'u. Ilpy HamMUMK ITHX U AT
coB Ha BeIxopmax 1, 2, 4, 8 mukpocxembl DD2 mpHCyTCTBYET uHbOp
IMA O TEKYLIEM BpEMEHH B IIOCIICHOBATENBHOM JBOMYHOM KOJE, I
yeM KOIOBas KOoMOMHamys Ha MHGOpPMAUMOHHBIX BBIXOAX MEHAE
C 4acTOTOH CTpOOHMpYIOLIMX HMITYJIbCOB, paBHoi#t 512 T'u. IIpyn mog
ua Bxox P mukpocxems: DD2 HMITy/IbcOB MyJIbTUIDIEKCHPOBAHHS I
WCXOJMT TNpUHY[MTENbHAs CMeHa WHGOpMamyM¥ B paspsiax MH
¥ uyacoB ¢ TakToM 0,5 ¢, KOTOpbIH ONpeAETAETCA NEPUOIOM ClleI0BA
MMITYJIbCOB Ha BXOfe S2 3TOH X€ MHKPOCXEMEI. _

VcraHOBKa BpeMeHM cpabarbiBaHHA CHTHAIBHOTO yCTpOF
NpOU3BOMMTCA TOfaued Ha BXO[ P OIHOBPEMEHHO C HMITYJIBG
YCTAHOBKH YacOB WIM MMHYT MMITyJIbCOB, CHUMAEMBIX C BBIBOJL
mukpocxembl DD1. ITocne mpexpaiueHus MO/1a4M MMITYJIbCOB Ha B
P Ha uH(OpMAIMOHHBIX BbIXOgax MHKpocxembl DD2 moasurcs KO
Basg KOMOMHAIMS, COOTBETCTBYIOIIAA TeKyleMy BpemeHH. IIpu COE
JeHHM 3HAUEHWH TEKYIero BpeMeHH C TMpOrpamMMOH CHTrHAIBH
ycrpoiictBa Ha Bbixofe HS nosBnsiorcs MpsAMOYTOJIBHbIE HM |
¢ yactoroii 128 i, CKBOXHOCTHIO 8. ITH UMITYJIBCHI CYIIECTBYIOT B
uenwe 1 mum. Tpamsucrop VT2 BemonHser ponb perexropa. I
leTeKTUPOBAHHBIA M CIIDKEHHBIA CHTHAT NMOAAeTcA Ha 6asy Tp
topa VT1, otkpbiBas ero. Ha xomnexrop Tpassucropa VT1 noc
MMITYJIbCHI C YacTOTOM crefoBaHusi 1 'l ¢ BhIXOJA S1 MHKpPOCXS
DD1. Takum 06pa3soM, B TeueHMe | MHH Ha 3MUTTEpE TPAHIHCT
VT1 NpuCyTCTBYeT NOC/AENOBATENbHOCTh MMILYJIbCOB C YaCTOTOH
pamua | ', KOTOpas Yepe3 Or paHWUMTENbHbIA pesucTop R6 moziae
Ha Gasy Tpamsucropa VT4. Tpausucrop VT4 sBnsercd Kimo4es
KacKaoM, paspellaiommM paboTy aBTOreHepaTopa, coGpaHHOrO
Tpausucrope VI3. B HCXOIHOM COCTOSIHMM TPAaH3UCTOP VT4 3aKp
¥ HanpsKEHUE MATaHUSA He MOCTYNAeT Ha CXeMy aBTOTeHeparopa. [1n€
KepaMMYEeCKHH 3BOHOK OJIHOBPEMEHHO BBINOJIHAET pOIb neMe
TONOKUTENBHOR OGpaTHO# CBA3M. ABTOreHepaTop BbipaGaThiB
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aup;{)KeHKe 3BYKOBOM YacTOTHI, GUU3KOH K PpEe30HAHCHOW YacToTe
; l,‘330Kel:;alvmqecxoro 3BOHKA, KOTODAfA COCTaBJIA€T NPHUOTU3HUTENBHO
25 T, OTKIoueHHe 3BYKOBOTO CHIH&IA OCYIUECTBIIACICA nepe-
" 0uaTeNneM SBS.

Jlnsg MpeoGpa3oBaHUsA uH(opMalH O TEKyilleM BpEeMCHH, IpH-
’ chTBy;omeﬁ Ha BBIXOHAX MHKpPOCXEMbI DD2UB [IBOMYHOM KOJE,
o i) OpMALIAIO TUIA BBIBOJIA HA CEMHCErMEHTHBIM MH/MKATOD CITY KUT
11emy[(ppamp DD3 (K176M12) . Ha Bxon C (sbiBop 1) peumdparopa
oAAITCA czpoﬁnpyroume uMmIynbcsl. [Ipu MOSABIIEHAM Ha BXOIC ypOB-
uf »7]0T. 17’ IpOMCXOJIUT 3aIHCh uHGOpMalUH, CYIIECTBYIOIIEH B 3TOT
vOMEHT Ha BXOJIax 1, 2, 4, 8. C mpuxoAoM CJIELYIOIIETrO HUMITYJIbCa
»IOr. 17 TIpeXHAS pHpOpMAaLUs CTUPaeTCA M MPOMCXOIHT 3aIMKCh

opMalyH, CyIIECTBYIOLIEH B NaHHbIA MOMeHT BpemMeHH. Ha BbIXofax
MHKPOCXEMBI DD3 BO3MOXHO IOJIyueHHe HMHBEPCHOro Koja TyTeM
gofam Ha MOLyTTHpYIoLMil BXOZ (BBIBOL, 6) yposHs ”JIOT'. 1”. Corna-
coBaHue MalOMOLUHbIX spIxomoB mukpocxem DD1 u DD3 ¢ uHAUKAaTO-
aMH BBITIOJIHEHO C IOMOIIBI0 MHKPOCXEM DD4 u DD5 (K161KH1),
KOTOpbI€ MPEMICTABIIAI0T co6oil ceMHKaHAIIbHbIe KOMMYTATOPBI C MHBED-
mpyroummn BHIXOOAMH.

VIMITyJ1bChl MYTIbTHIUIEKCHPOBAHUA HEPE3 coryiacywime KIouu
OCYLIECTBIIAKT TOC/IEAOBATENBHYIO rojauyy Ha CeTKM HHOMKaropa
OTMMpAIOILEro TMOTEHLMANA. Vindopmanua Ha BbIXOHAAX nemudparopa
. o Bpems JIEACTBUA MMITYJICOB MyTIbTHIUIEKCHPOBAHUA IOCIe0Ba-
1eTbHO M3MEHseTcss M COOTBEICTBYET BO BpPEMA [eNCTBUA TEPBOrO
JMITy/CA EMHUIIAM MUHYT TeKyLIero BpeMeHH, BO BpeMsA [IeHCTBHA
BTOpOTO MMITYJIbCa — JECATKaM MHHYT H T. o. B pesynbrare aHObI-
CerMEHTBI PA3pAMOB HMHIMKATopa INOOUEPENHO BBIJALOT vHOpMaIHIO
0 eNMHMIAX MMHYT, HE€CATKAaX MHHYT, €[MHHMIAX HacOB, [ecATKax
yacop TeKylulero BpeMenu. brnarojaps HHCPIMOHHBIM CBOHCTBaM
3pUTEIbHOM CHCTEMbI UEIOBEKa BOCHPMHMMACTCH CIIUTHOE H300paxe-
Hue. YpaBjieHHe MO aHOMaM K u JI (pa3genuTenbHbIe TOYKH) OCYIIeCT-
ansiercsa curHanmom ¢ yactoroi 1 I'm. Pe3ucTOpbI R9 + R20 Bxiito-
YeHB! [UIA YCTpaHeHMSA MOJICBETKH BBIKITIOUECHHBIX cermeHTOB. Yepes
ITM pE3UCTOpHI HA BBIKIIIOUEHHDbIE CErMCHIb U CeTKM TMopaercsi OTpH-
lATebHBIH OTHOCHTENBHO KAarofa MOTEHIMal, HaIexHO 3anMpalolMH
AHOT MMM paspAf HHIMKATOPa B NCJIOM.

BiOK IWMTAHMA uyacoB OOecreuuBaeT HEOGXOMMMbIE IATAOIIINME
HanpskeHHUA U1 BCEX Y3710B YacOB. C BBIXO/12 BBINPAMMUTEIA MIOCTOAH-
Hoe HampspkeHue 36 B mopaeTcsa Ha CTabMIM3aTOP, COCTOSIIMA U3 CTa-
6uurposos VD5 + VD7 u pesucropa R3. Co crabwiuTpona VDS
CHumaercs HampsbkeHme 9 B Ui MHMTaHUA muxpocxem. Juon VD8
CTTYWUT [UIA KOMMYTALMH MCTOYHMKA PE3EPBHOTO MMTAHMA TP OTKJII0-
YeHun yacoB OT ceTd. HampshbkeHHe Hakana HHOMKATOpa CHUMAETCA
C BbiBOmoB 5 ¥ 7 TpaHcdopmaropa.

B MOJepHU3UPOBAHHBIX MOMENAX HaCOB BMECTO MHKPOCXEM
K176ME12 u K176WUJ12 ™MoryTr YCTaHaBIMBATbCHA COOTBETCTBEHHO
Mukpocxemst K176AE18 u K176W/13, np# 510M oTHagaeT HagoOHOCTh
B kmouax K161KH1, TaK Kax BBIXO[Ibl 3THX MHUKPOCXEM UMEIOT nocTa-
TOuHyl MOWHOCTh WIA OBecredeHus paGoThI MHIMKATODA. B ciyuae
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TAKOH MOJEpHM3alMH IIPUHIMIHATIbHAA JJIEKTpOHHAA cxema
OyOer TOYHO COOTBEICTBOBATh CXEME YacoB ”INeKTpoHuKa 6.1¢

pasHHla TOJIBKO B IPUMEHAEMBIX THUIIAX HHIIPIK&TOPOB. .

"IJIEKTPOHHUKA B6-403” '4

B 31eKTpOHHOM GIIOKE 4acoB NpUMeHEH:! MHTET DATIbHBIE MUK}
cxembl cepuu K176 u K161. [IpuHimnuansHas cxema yacos NOKa33
Ha puc. 42. : 3

KBapuesniit reHeparop 4acoB cocTouT u3 KBAapLUEBOIO pe30Ha
paboraroiuero Ha yacrore 32768 I'u, ycwiurens HHBEpTOpa, pac
KEHHOTO B MuKpocxeme DD4 (K176UE12), pe3ucropoB Rl
KoHpencaropo C2, C3, C4. Hacrpoiika reHepaTopa Ha HOMHHAaJ
4acToTy NpOM3BOMIMTCA NMOJCTPOEYHBIM KOHzeHcaropom C4. UMy
yacToTsl 32763 I'ly mocTynawT Ha BXOI MeTHTENs YacTOThI, BXOISIILE
B cocras mukpocxempr DD4. Ha Bbixone 4 370i MUKPOCXEMBI [OSB;
f0ICA TpAMOYTONbHBIE MMITYNIbChI uacToTod 1 T, KoTOpBIE
COrJIacyIOIMi KITIoY, pacronoxeHHbId B MUKpocxeme DD2, noma
Ha aHopx wHpukaropa HG3 W BbI3pIBaloT Muranue PasfenuTeNb
TOYEK, CHMBOIIU3UPYIOLIMX XOfI 4acoB. OHOBPEMEHHO 3TH CeK
MMITYJIbCbl TIOJAIOTCA HA BXOL CYETYMKA C KO3(dHUMEHTOM 1nep
Ta 60, KOTOpBIH TaKXe HAXOTHICA B COCTAaBe MHUKpocxemsr DD4,
XOZla 3TOr0 CieTUNKA NPAMOYTOJIbHbIE MHHYTHbIE MMITYJThChI, CHO
poBaHHbIe quddepeHIHaTBHOM 1enbio, 10 3afHeMy QpPOHTY MOCTYMA
Ha BXO/l [BOMYHOIO CYETUMKaA C KO3 ¢HImeHTOM mepecyera 10 U]
LWH(PATOPOM B CEMHMCErMEHTHbII KOJI, KOTOPbIH BBITIOJIHEH Ha MUK

- cxeme DDS (K176UE4) . icxomHOe cOCTOSIHUE 3TO# 1 APYTHX MUK
CXEM B 4acaXx yCTaHAaBIMBAeTCA INyTeM MOJauyM curHana “JIOT., |
Ha Bxop R. '

CeMucerMeHTHbIH KO/ NS yNpaBieHus MHIHKaTOpOM GOpMHPY!
cs Ha BBIBojax 1, 8,9, 10, 11, 12, 13 MuKpocxemsr DD5, a Ha BBIBO
2 TNOABNAETCA BBIXOJHON CHIHAI, UMEIOLIMIA YaCTOTy B [eCATh pe
MEHBIIIYI0 YaCTOThl BXOAHOTO cHrHana, C 3TOro BeIXO[a CHTHAT MO
TTaeT Ha BXOJ IBOMYHOTO CYETYMKA C [l paTopoOM, UMEOIHIA KO3
¢uuMeHT mepecuera 6, PeUTH30BAaHHBIA HAa MuKpocxeme DE
(K176UE3) . Ha Brixomax 1, 9, 10, 11, 12, 13 ¢popmupyrorcs CHUTHa
VIR YIpaB/ICHUA MHAMKATOPOM pa3pAfa [eCATKOB MHHyT. [10CKOITb K
MHIMKATOp OTOOpaxaeT Ludpsl TOIbKO OT 0 OO 5, aHOMBI-Cer MEHTE
“a” u g” CcoelMHEHBI BMecTe. DTO MO3BOJIIIO BBICBOGOIUTE B MUKD!
cxeme DD2 (K161KH1) omum xmiou s YIPaBIIEHUA pa3[lelTuTe/IbHBI
MU TouKamu nHaukaropa HG3 (MB-1).

C Brixona 2 muxpocxemsr DD6 HMITYJIbCBI C NIEPUOZIOM Cl1eOBAHM
1 uac uepes muddepenumansHy0 wems M KOHTAKTHI TepeKIIIoyaTells
TOCTYMAT Ha BXOJ MUKpocxeme! DD7 (K176UE4), KOTOpas ocyiec!
BJIAET CHET YacOBBIX MMITyJIbCOB, CHOPMHUPOBAHHBIX IHG depeHuua
HOM UMbl Ha 3aiHeMy ¢poHTy. Ha BrIxOme 2 3t0i MHKDOCX€EME
NPOUCXOMIUT BBLIAENEHHE KaXIOTO /IECATOrO0 MMITYIIbCa, TOCTY a0 LEr¢
Ha Bxon C (4), a Ha Berxomax 1, 813 dopmupyioTcs curaans: ce
CerMEHTHOIO KOMa Iyl YNpPAaBJICHUS CerMEHTAMM MHAMKATOpa pa3p

S

N
>

W1




«£04-99 ®XMHOAINAIE,

g00BR BWOXD Kexoonudidone KeRdueduMnHud[] 7y "OMd

4 479 m% - & MOL TBl g6 xwmgos 9 U | zru
-GN SOHCIH T = x R e
e sar 19| T JTOLTY [EaA_2nd U
CIHILLY VTR 1 717 M A O VA At
pIN LY g i ey il VI gz g
ZITH 9LLY #ad A Z) 7]
PN I9LY 2aaq -+ 86+ pgs 5 g L mi
A mRER ZREl g
i v i A o 9 T
. 8| Bt B
. - Aol | 1 9kslss| d o7 ¥
S d L X 9
BN S H I VN R PN
S gL+ B o891\ 7] v S
o p| IS 942 m\m& L] Qt?u /
8al ARl M <l e
- by e
£95 Vel g6+, | %8959 ﬂm
.«QS\Q\( — i !
. Y0994y 71215
WS THY | csa
%&\/m YEEDZY - o0 o 9 ] eaa “ wnaa
AT E\m 8hd 3 A . 1818 [ N ) 77
s S g Lo i G 727 B B A 2
Pl e S tH g —N\d o lv".:, o o
o _Q __r S0 g e L 94
PR 1 ) : 7 A el 7 G
b GRTR (R P TAT “_m o NZBZ: e Wi
Pplolalglgl Lol N . . 7 o _ 57 8 g 00y
d2 ¥ bz 1s T elz 168" |s o] 4 £lg #f* 5 \ME

75




ma epuuun yacoB (HG4). INlocne xaxgoro yerBeproro MMITyITbCa,
CTyHALIEro Ha BXod MHKpocxembl DD7, Ha ee Brixone dopmur
CA CMIHAl, KOTODbIH HCHONb3YeTCs U1l BBIPaGOTKH KOM
”CBPOC” B paspanax eIuHMI U [eCATKOB YacoB.,

Mukpocxema DD8 (K176ME3) ocymiecTBiser cueT W el
LU0 MMITYJIBCOB JiecATKOB 4acoB. Ha Brixomax 8 u 10 ¢popmup
CHUTHAJIbI YTIpaBJIeHMA MHOMKATOPOM [eCATKOB YacoB. I[lOCKO,
MHIMKATOp OTOGpaxkaeT TOJIBKO IMbpbl 1 u 2, T0 aHOmBI “’a”

3
bR

¢” M g’ COeIMHEHBI W MOJKITIOUCHBI K KOJUIEKTODY TPaH3UCT(
VT1 (KT361B), anon "f”, xak He yuacTByloumi B dopmMHpOB
udpp 1 u 2, MOAKITIOYEH K OTPHUATETIBHOMY BBIBOLY G110Ka MATH |
a8 aHoj "B, yyacTBYIOUMH B HOpMHUPOBAaHMM 06eux HHdp, MOKIL
uepe3 pasBssbpiBatomue nquonbl VD7, VD8 onHOBpeMeHHO K KoOIiel
pam tpan3uctopa VT1 u tpan3ucropa VT2, ynpassmomero paboToi -.
na "¢, Tax, npu oTkpbiToM Tpansuctope VT2 u sakpsitom VT 1 nosnos
TENIbHBIA NOTEHUMan yepe3 amon VD9 mocTymaer Ha anom ¢ u 4
nuon, VD8 Ha aHom B, MpH 3TOM Ha HHIMKATOpE BHICBEYHBae]
unépa 1. [Ipu 3axpeirom tpansucrope VT2 u oripeirom VT 1 non
TEJIbHBIH [OTEHLHAT NO/1aeTca Ha aHOMbI ’a”, ’d”, e Yg” u OJTHOB:
MEHHO uepe3 mon VD7 Ha aHop “’B” — Ha MHIMKATOpPE FOpHT MM PE
CornacoBanue _AHONOB OCTaJIbHbIX UHIMKAaTOpOB C BbIXO)J,
neumeparopos muxpocxem DDS, DD6 u DD7 ocyuiectBisiercs ¢ 1
mouibio Mukpocxem DDI1, DD2, DD3 (K161KH1), xaxmas u3 Ko:
PBIX COCTOMT M3 CeMM JMCKpETHBIX Killoued, B paHee BhImyckae
MOTIENAX YaCOB KII0YM COOHpAIKCh HA TUCKPETHBIX JIEMEHTAX —
3UCTOpax W pe3ucropax. Ha Brixome 3 mukpocxemsr DD8 mocie
JIOr0 BTOpOTO BXO/IHOrO MMITy/bca (JOPMHPYETCS CHIHAm [jis B
6orku komanael CBPOC” B paspapmax “UACHI”. B mMomeHT OIH
BpEMCHHOro mnpuxona curHana “JIOI'. 1” Ha BXO[pl J1OrMYeCKO]
anemenTa DD9.4 (K176J1A7) Ha ero Bwixome 11 dbopmMHpyeTcs CUTH:
JIOT'. 0”, KoTopbI#, MPOXOMs uepe3 anement DD9 .3, HHBEPTUPY
M OCYIIECTBJIAET COPOC CUETYHKOB MHUKpocxeM DD7 u DDS8, npu o1
Ha MHAUKATOope BbIcBeunBaercs 00 yacos. ] A
Y3ell ynpaBieHWst YacaMM COCTOMT M3 UEThIpEX MepeKITIouareile
SB1 = SB4, npenHasHayeHHbIX [UIA BBOJAA MHMOPMALUH B pa3pAl
MHHYT W YacOB, [UI OCYILECTBIICHHS KOPpPEKIMH H3MEHEHHs 5pKOCT
CBEYCHMA MHOMKATOpoB. BBox uMHpOpMauMu B paspsambl MHUHYT OC
IecTBNAeTCA KHONKOX SBI1. IIpM 3TOM MMITy/IbChI ¢ TIepHOZIOM CITek
Banus 05 c Beixoma 6 mukpocxembl DD4 uepes umseprop DD9.
H KoHzeHcaTop C5 noctymaoT Ha BXxog MUKpocxemsl DD5 i Bbi3pIBal]
YCKODEHHO€ TOCNIeIOBATeNIbHOE W3MEHEHHEe MHQOPMAlMK B paspsl
MUHYT. [Ipn NOCTIKeHUH HEOBXOMMMOrO 3HAYeHMSI B 3THX pasps
KHOIIKY OTIYyCKaloT. ‘TOYHO Tak e MPOMCXOOUT YCTaHOBKA BpPEM
B paspsAlax 4acoB ¢ NOMOWIbK KHONKH SB2. Koppekuwus yacos, T. !
OOHYIIEHHe CYETUMKOB Pa3pAIOB MHUHYT, 4 TAKKe OOHYIIeHHe CUeTYMKO
ACIUTENA YacTOTBI M CYETYMKA CEKYHOHBIX HMIIYJIbCOB, BXOMSA
B cocraB mHKpocxemMbl DD4, npou3Bomurcs ¢ noMOIIBK KHOIM
SB3, mocne Haxatus KOTOpOH Ha Bxofe 2 JIOTMYECKOro 3reMeH
nosBiAercs curHan “JIOI'. 0, a Ha ero Beixoge — curnan “JIOL. 15
BBI3bIBAIOILMH OOHYJIeHHE YKa3aHHBIX CYETYUKOB. :
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Kronkoid SB4 MOXHO NMpOH3BOIUTh BKIIIOYEHHE B leNb KaTO/O0B
MKATOPOB PE3HCTOPOB Pa3HbIX HOMMHATIOB M TEM CAMbIM DEryJIH-
oBaTh APKOCTb CBEYEHHsi MHINKATOPOB. JU1a oGHyneHus uHGOpMaLUK
ﬁ i BKJIIOYEHMM YacOB B JNIEKTPOCETh COOpaHa CrelMaibHasA CXema,
c0cTOAILIAA M3 TpaH3UCTOpa VT3, pesucropoB R20, R21 u KoHpeH-
caTopa C10. C mMOoMeHTa BKITIoueHMs uacoB B cerp KoHpeHcarop C10
qepe3 Pe3ucTop R20 HaumHaer 3apsiarbes. Jlo MOMeHTa 3apAIKH
4a IMHTTEpe TpaHsucTopa VT3 MmpUCYTCTBOBAT HU3KUH ypOBEHb HAMps-
wenna (”JIOL. 0”’) . 3T0T ypOBEHb MOMALTCA OJHOBPEMEHHO Ha BXOMbI
sneveToB DD9.1 u DD9 3. Ha BhIXO[ax 3TUX 31€MEHTOB NPHCYTCIBO-
gan ypoBeHb “JIOI'. 17, KoTOpbIA OGHY/AT BCE CYCTYAKH YaCOB. Ilo
vepe 3apAfa  KOHJIEHCATOpa [I0 HANpPSKEHWA NOpsaKa 6,5 - 8 B,
1. e. no yposHs “JIOT'. 1”, Ha Beixomax anemenroB DD9.4, DD9.3
ycTaHABJIMBACTCS YPOBEHb ?JIOI'. 0, paspelaroumu paboTy BCex
wukpocxem yacoB. Ha mapuxarope oro6paxatorcs 00 yaco, 00 MuHyT.

HanpspkeHusi misi paGoOThl CXEMBbI YacOB MOCTYTAT ¢ GJI0KA MHUTa-
guf, BBINOJIHEHHOTO MO OXHOIOIYIEPHOIHOH CXeMe BBINPAMICHHA,
co crabumm3zaunen Hanpsokenus. duonsr VDS u VD6 cimyxar nna pas-
BA3KHU TPH MOOKITIOUEHHH PEe3ePBHOI0 HCTOYHHUKA ITMTAHHUA.

»JJIEKTPOHUKA 12417

[IpyHUMIMATBHAS CXEeMa YacoB MPUBeEIEeHa Ha puC. 43,

B yacax yKa3aHHOW MOJENIM NPUMEHAETCS HHTErpajibHasi MUKpO-
cxema Bonbioi crenend uHterpauuu (BUC), oGecneunBarias paboty
3a/1a101IEro TeHeparopa, AeneHue yactorsl 32768 I'm mo 1 I'u, orcyer
TEKYILEro BpeMeHH, BIJIIOYEHHE 3BYKOBOIrO CHTHAjIa B 3apaHee yCTa-
HOBJICHHOE BpeMs, HENOCPE[CTBEHHOE YNpaBlICHHe MHOMKATOPOM
dbasoummysibcHBIM MeTOAOM. B KauecTBe 3ajamuiero reHeparopa
YaCOB MCIOJIb3yeTCs I'eHEepaTop ¢ KBaplEBOH CTabWIM3allMed YacTOTHI.
HasecHpie 351€MeHTBI TeHepaTopa 00eceynBal0T PEXUM pabOThl AKTHB-
HbIX 371eMeHTOB, pacrosoxenHpix B BUC. IlojcTpoiika 4acToThI Mpo-
M3BOOMTCS C MOMOILUBI0 KOHpeHcaropa C3. YmpaBjieHue yacamu OCy-
WeCTBJIAETCA MyTeM IO/aYd OTPHLATEIbHOrO HAMpsDKeHHs Ha yIpaB-
nsrorme Bxomst bUC. B yacax npumensiercst uHpuxarop tuna UBJI12-7/5,
ypasjieHHe KOTOPBIM OCYLIECTBIIAETCA (a3OMMITY/IbCHBIM METO[AO0M.
OcoBeHHoCTh 3TOr0O METojia 3aKJouyaeIca B TOM, YTO CETKH paspsAlioB
HHIMKAaTOpa BKITIOYAIOTCH MOCIENOBATENbHO BO BPEMEHH C YaCTOTOH
74,5 T, ¥ BO BpemMs BKIIIOUEHHS Ha CErMEHTHI MOJAETCS KOJI TONBKO
3T0r0 paspsna, 4TO MO3BOJIAET MOIKIIIOUATH OJHOMMEHHBIC CErMEHTBI
NapanyienpHO M yMeHblIMTh uncio BeiBogoB BUC u mupukaropa. Ilo-
CKONbKy TpWdy 3TOM METO[e BO3MOXHA TMOJICBETKA HEBKIIIOUECHHBIX
Pa3psinoB M cerMeHTOB, B Iay3aX HAa HUX [OJIa€TCs OTpHUIATENIBHOE
HanpsskeHue 1711 yCTpaHEHUA ITOTO SBJICHHUS.

B cocra BUC BXOOMT Takxe perucrp INpOrpaMMHMpyeMOH 3BY-
KOBo#i curHanuzanmy, OCyIIECTBISIOIMA CUET MMITYJIbCOB U XpaHEeHHe
PaHee 3zammcanHOW wuHGpOpmauuu. MHOpmalusa, mocrynawomas ¢ pe-
THCTpa Tekyllero BpeMEHHM M PErMCTpa IpOTpaMMHUPYEMOH 3BYKOBOH
CMIrHanu3anuu, CpaBHUBAETCS C MOMOLIBI0 KOMIIAPAaTOpa, KOTOPHIH TaK-
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sKe BXOJIMT B COCTaB BUC. KommnapaTop BblpadaTblBacT CUIHAL B
yeHMs 3BYKOBO# CHTHaIM3alMK TIpH cOBIIAleHUM MHPOPMALMHU B
‘pernctpax. HanpsokeHus, neo6xonumsie ans pacorst BUC u mHpy
TOpa, CHUMAKTCA C BI0Ka MUTAHNA. JIns murtanua BUC ncronb3ye
cTaBWIM3MPOBAHHOE HAIpXKECHUE 15 B. Ctabwiusatop cOOpaH H
guwtutpoHe KC2 15K, pe3ucTope R14 u xoHaencarope C5. Hanpsi
HaKaia MHOMKATopa CHMMaercs C BbIBOJOB 3. 4 tpanchopmar

TCUY-4.
2. ABTOMOBMJIbHBIE YACbI

»3JIEKTPOHHUKA 12-23”

VCcTaHOBKA 4acoOB MPOU3BOAMICA B CATOHAX aBTOMOOWIEH,
X MCTOUHMK TMOCTOSTHHOTO TOKA C HOMHMHAIbHBIM HarnpskeHueM L
TpuHUMNMANIbHAS IEKTpHICCKas cxeMa 4acoB IIpMBEeHa HA PHC.
B KauecIBe WHMKATOpa TPUMEHATCA CBETOIMO/HDIC WHIMKATC
tuma AJIC3245, a B KayecTBe OCHOBHOIO YIPaBJAIIIETO JTEME
4aCOB — MMKpOCXema GOIbIIOH CTENCHH unterpamuu  (BHC)
na P-49.
KBapueBbi IeHEpaTop BpIpa6GaTbIBACT MMITYJILCHI  C 4acTo
B 32768 'y, KOTOpble MOCTYNAKNT Ha JCIHTEIb YacTOThI, BXOJIS!
B coctaB BUC. JlenuTenb YacTOTbI UMECT K03hHULMEHT IeTIeH
M JEeTUT YacTOTy BXOJIHOTO CHrHaia JIo 1 T'u, KoTtopas mOC
Ha CUCTUMKHM CEKYHJI, MHHYT M YacOB, COCIIMHCHHBIX nocI1e0Bar
K BbIXOY CYETUMKOB 4YacOB TOAKIIHUCHDI CUCTUMKM JITHEH Hell
¥ uMcrIa Mecsia.

VIMITyIThchbl 4acTOTOU 256 Cuou 512 o ¢ genutens 4acTOThl I )
[TAJ0T HA CXeMYy YNpaBjicHUs U KOMMYTaTop, KOTOPBIN ¢ 3TOH yac
[IOJIKJTIOYaeT CYeTUMKH paspsAnoB K neumdparopy. Tak obecned B
CA MYNbTHIUIEKCHBIA DKM yNpaBjleHUsd CBETOIUOHbIMH HHAMK:
pamu. CBeTOIHOMIBI nonxrouatotca k BUC uepes y3uibl cOIIacoBas
BLINONTHEHHbIE Ha TpaH3ucTopax. T paH3ucTOphl VTI + VT4 tuna K1

y VT12 = VT15 tna KT3107 npepHasHaueHbl [UIA yCWIeHHs

ynpaBnem:m paspsfaMH, a TPaH3UCTOPDI VTS5 + VT11 tuma K

npeIHasHaueHbl 1A yCWICHHA ToKa yIIpaBieHHsl CErMEHTaMH U
BpEMEHHO SBJIAKTCA cTabWIM3aTOpaMu TOKa CBETOMMO/IOB, TaK |
Ha ux 6a3bl MOCTYMAeT CTaGIIM3MPOBAHHOE HAMPKEHUC ¢ BUC, 2
rpy3Ka BKJIIOUeHa B LeNb IMUTTEPaA. 3

HanpskeHue NMTaHWs Ha 4achl mojiaercs uepes MHAYKTHE
eMKOCTHOM WIbTp A/ 3aLIMTBI CXEMbI OT BbIGPOCOB Hallps
perynasTopa HalpsKeH!A aBTOMOOWIA. -4

8 2 E "
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»3JIEKTPOHUKA B1-22”

Yackl YCTAHABJIMBAIOTCA B KOMOMHAIMIO npubopoB aBTO
"MockBuy 2140 Jlroxc”, MMEKLIEro MCTOYHHK TNOCTOAHHOIO
HOMMHATIBHBIM HampsskeHueM 12 B. B xauecTBe MHIMKAIOpa B
MPUMEHAETCA THOMUHECIeHTHBIA HHauKaTop Tuna MBJI2-7/5.

KBapueBblii IeHepaTop BbIpabaThiBacT — MMITYJIbCHI
32768 I'n, KOTOpble TNOCTYMAIOT Ha [ENMUTENh 4YacTOTBI, BX
B coctaB BUC. Jlenurens yacTOTbl UMeeT KOIGOUIMEHT Meie
¥ JIeIHT YacTOTy BXOMHOro curhana mo 1 I'm, xoTopas mocrt ‘
CUSTUMKHM CEKYHJ, MHHYT H 4YacOB, COCIMHEHHBIX IOCIIECNOB
K BBIXOY CUETUMKOB YacOB MOJKIIIOUEHbI CUCTIMKH OHEeA H
¥ YUCITA MecsAla. ,

Wmiysbebl yacToTor 256 I'mu 512 I'u ¢ genurens 4yacTor
[aj0T Ha CXEMY YIpaBJIeHHUA U KOMMYTArTop , KOTOpbIH C JTOH ¢
TO# MOIKITIOUAeT CYETUMKH paspsAlioB K [elndparopy v TaK
30M OOecIeurBaeT MyJIbTUIUIEKCHBIA DPEXHM YNpaBICHHA H
pom. Jleumdparop npeobpasyer [BOHYHBIA KOJI CUETYNKOB B
MeHTHbIM Konm uHmuxaropa. CerMeHThl HMHIMKATOpa TNOAKI

. K MMKpOCXeMe uepe3 y3ell COIrIacOBaHWi, BbITIONTHEHHBIN
suctopax VT1 + VT7 tuna KT3107. YnpasneHue paspanaMu O
JIeTCs HENOCPENCTBEHHO MHKpocxemod P-49. Hamnpsxenue
MHKPOCXEMbI CTAGHIH3HPOBAHO CTAOWIMTPOHOM VD1 tunma
Hanpsokenue Hakana 2,3 B u HampsDkeHue yHpaBIAKIMX CETO
JOB-CErMEHTOB 26 B monyyaercsa ¢ MOMOLIBIO npeo6pa3oBaren
’KeHWsl, BHIOJIHEHHOTro Ha TpaH3ucTopax Tunma KT639A u deppH
TpaHchOpMAaTOpe. :

BoInpsiMIIeHHOE ¢ TIOMOLIBIO MOMIOB VD3, VD4 tuna 122
skenue 26 B nopaercs Ha CETKH M aHO[BI-CETMEHTBI 4€PE3 CTabMN
VD5 tuma KC147A s co3[aHusA 3aMMpaOLIEro HAaIpsaxXe
BKJIIOYEHHBIX PaspsAax W CErMEHTax, KOTOPOE MOMAeTCA UCPE3
pet R12 — R22. -,

BI0OK YIpaBlieHHs BBINOJIHEH HA MEPEKIIIoUATEIAX
KOTOpbIe TOAK/IIYAIOT COOTBETCTBYIOUWME BBIBOJBI MHUIKPOR
K HyJIeBOMY IIOTEHILMATY [/ BBINOIHEHUA MOJaHHOM KOMaH[IbI.

Ha BBIXOIE MHUKPOCXEMBI OTCYTCTBYET MHpOpMAUM, eCIiu ¥

- nubo GyHKIMA He BKIIIOYCHA. 9T0 HeOOXOAMMO I TOro, W
BpeMs [UIMTEIbHOH CTOSIHKH aBTOMOOWIA CHH3HTb IOTDE
TOK OT WCTOuYHWKa rmTaHuA. Uil BKITIOUEHMA MHOMKALMK TEK)
BpeMeHH HeoOXOAUMO HaXaTh KHOIKY "UnpuKanusa’’, KoTopas
HanpsikeHue Ha NpeoGpa3oBaTellb W IOAKIIOYACT BBIBOA 18
cxembl P49 uepes peauctop R23 x HyneBoMy NOTEHIHMALY.
XOIax MHKPOCXEMbI MOABNAETCA MHPOpMAUMsA ¥ Ha WHIUKATO
Gpaxcaerca TeKyllee BpPEMA. . OcoGeHHOCTbI0 paboThl MHKPO
P49 sBAseIcA TO, YTO 4Yepe3 OfHY CeKyH[y mocne mopauw K
Ha BHIBOJ 18 MOKA3aHMs YacOB M MMHYT M3MEHsAIOTCA HA IO
TeKympx ceKyHA. Iis TONMYUEHMS HENpEpHIBHOH HH[MKALY
¥ MHHYT Ha pe3ucTop R23 mopjactcs MOTEHUMAT CErMEHTA He
VD2 ¢ nenbio KOMIEHCAIMM Hy/eBoro noreHuuana. Iia 1o
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WHIMKADMK TEKYLMX CEKYyH[ BhIBOI 18 MHMKpOCXeMbl nomcmoqa_‘
HEMOCPEICTBEHHO K HYJIEBOMY NMOTEHIHAIY . 7
 Yacel NOOKIIIOYAKTCA K GOPTOBOM CeTH uepe3 QUWIBTD, eMeHtr
KOTOpPOrO NpefHa3sHayeHbl /i Or pAHHYEHHS TOKA B LIETH NPH BBIXOpa
U3 cTpos NpeobpaszoBarens HanpsokeHua (R29), sammrer or B
HUA  HaIpSDKEHWA NPOTHBOIIONIOXHOM INONAPHOCTH, 3aLIMTHI C
YyacoOB OT BHIGPOCOB HANpPSXKEHMA DETYJIATOpa HAIPSKEHHUA aBTO
Owis. ‘
[IpuHIMIManbHAsA JIEKTpHYECKas CXeMa YacoB IIPHMBEEH
puc. 45.

3. KAPMAHHBIE 1 HAPYUYHBIE YACBI

“IJIEKTPOHHUKA 2-11”

B KayecTBe OCHOBHOrO YIpAaBJIAIONIErO YCTPOHCTBA YacOB M
30BaHa MHUKpOCXeéMa B 62-BBIBOJJHOM IUIaCTMacCOBOM KOpITyce
HapHBIMH BBIBOJIAMH.

[luTaHue MHMKpPOCXEMbI OCYLIECTBIIACTCA HampsDKeHueM 1,
TOK norpeGneHuss meHee 2 MKA. IlockonbKy IMTaHHE HMHIMK
OCYILIECTBIIACICA HanpsokeHueM 3 B, B MHKpOcxeMe HMeEeTCA
YOBOEGHHA HANPSXKEHHU. 2

he

[IpuHUMIMaTPHAA IEKTpPHYECKass CXeMa 4YacoB MpHBENeHad Ha
pHC. 46. | 3

B KauecTBe 3a[aloOLIEr0 TreHEpaTOpa YacoOB CIIY>XUT TEHE
¢ KBapleBO# cTaGwin3auuei yacToThl. YacTOTa 3a/1a10I1IETO T'eHEp
32768 T'u, yacToTa cueTHbIX UMIyNbCOB 1I'H. BriGOp yKa3aHHOH
THl OIpeHeNsAerci BO3MOXHOCTBIO IIOJIyYeHHA BBICOKOH TOYH
XO[la YacoB IpU MHHUMAIBHO BO3MOXXHOM IIOTPEOJIEHHH MO
1 MUHMMQIBHO BO3MOXHBIX rabapUTHBIX pasMepax KBaplEBOIrO
HaTtopa. MMelonmiica B cOCTaBe MHKPOCXEMBI [IEJTUTEIb YaCTOTHI
ko3d puiment nepecuera 215 u genur uactory xBapuesoro reuep
po 1 I'u, xoTopas nopmaeTcA Ha BXO[, PETHCTpa TEKYILEro Bpe
no 32 I'u — pna ynpaBneHHss MHAMKATOpoM, A0 4096 u 8 I'n
¢opMHpOBaHNA 3BYKOBOIO CUTHAJIA. i

Yacrota 4096 I'y onmpenensaer OCHOBHYI TOHaJIbHOCTb 3BYKO!
cursana, a yacrora 8 I'i — npeprIBUCTOCTh 3BYKOBOIO CHTHAna,
YMKH CeKYHJI, MHHYT ¥ YacOB B PErMCTpE TEKYLIEro BPEMEHHU C
HbIMHU K03} dunueHTamu nepecyera Ha 60 u 24.

Peructp nporpammupyeMoil 3BykoBod curHanmsauuu (1T
OCYLLUECTBIIAET CYET HMITYJIbCOB M XpaHeHHe paHee 3alMCaHHOH HH!
Mauuu. CpaBHeHHe MHQPOpPMAIMHM, INOCTYIAWMLIEH C PpErucTpa
M PErucTpa TEKYILero BPEMEHHM,0CYLIECTBIIsIET KOMIApaTop, KOTOPhH
TaK)Xe€ BXOOMT B cOCTaB MHMKpocxemsl. [Ipu coBnageHun uHdpopmMallk
B I3THX pErucTpaX KOMMNAparop BrIpabaThiBaeT CHrHAI BKIIHOY
3BYKOBOHM CUrHanu3auuM. IlepexsiroueHue yacoB U3 OCHOBHOIO pe€
paGoTs! (yCTaHOBKA, CUeT M MHOWKAUMA TEKYLIEero BpeMeHH) B pE
II3C (ycraHoBKa ¥ MWHOWKAUWUA BpPEMEHM BKIIIOUEHHS 3BYKO
CHrHaIa) ¥ 0GpaTHO OCYIIECTBIIAETCA KHonkoi “"PEXUM”. ;
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c1 5“.25£ 201327684

YcTpoiicTBO  pOpMHMpPOBaHKsI 3BYKOBOIO CHIHANa obGecrieyrBaeT
cMelllenue HMIyIbcoB yactoroit 4096 u 8 I'm. ITpu coBIAeHHM TEKYy-
ero BpeMEHH M BpEMEHH, 3allMCAaHHOIO B PErHCTpe [13C, B TeueHue
1 MuHYTBI (OpMHpYETICH NPEPHIBUCTbIH CHUTHAIL, BKJIIOUAIOLMH I1H€30-
KepaMHueCKHH 3BOHOK.

YerpoiicTBO pOpMHPOBAHHA [OBTOPHBIX BKJIIOYEHHH oGecrieunBaeT
NMOBTOpHBIE BKIIIOUEGHHA 3BYKOBOTO CHTHala B KOJMHYECTBE JIO Tpex
pa3 nocie BxumoyeHus [13C ¢ uHTepBaTIoM 5 MHHYT.

B Hayale KaXIoro yaca yCTpOMCTBO BbIOOpa BpeMEHM JIAeT paspe-
weHue Ha GOpMUpOBaHHME OJMHOYHOTO 3BYKOBOI'O HUMITyTIbCa. Iturens-
HOCTb MMITyTIbca — 125 mc. YactoTa ToHa — 4096 I

B xauecTBe MHGOPMALMOHHOro Tabyio B Yacax NMPUMEHEH XHIKO-
K pUCTAVIMYECKUA HHIMKATOP WKI13-6/7, KOTOpHIM NMUTAETCA MEPEMEH-
HBIM TOKOM uacToTo# 32 I'l NpAMOYTONbHOH GOPMEL.

Ha ’o6mmit” BBIBOJ, MHIMKATOpa NOJAITCA TAKTOBBIC HMITYJIbCBI,
He W3MeHswoMecAd No ¢ase Bo BpemeHH. Ha CerMeHTbI MHAMKATOpA
MOMAIOTCH AHANOTHuHbIEe [0 ¢opMe, AMIUIMTYy[Ae H JUIMTENHHOCTH
MMITYJIbChI, KOTOpbIe COBMAfalT IO ¢pase ¢ TAKTOBBIMH HMITyJIbCAMH
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WU COBMHYTHI 1O (ase Ha 180° OTHOCHTEJIPHO TAKTOBBIX UMILYIIh

OcIUIorpaMMsl  IMTAMIIMX MMITYJIbCOB uHAWKaTopa WKIZ
1I0Ka3aHbl Ha puc. 47.

Tok moTpebieHuss MHAMKATOpa He Gonee 4,5 MKA. Ynpasisio
Hanpsoxerue 3,0 B. Yactora ynpasisiioutero Hanpspkenus 32 I'.

B ycTpOHCTBEe 3BYKOBOM CHTHIM3ALMM HCHONIbL3YETICS TPAH3HUCT
KT315 u tpancpopmarop MTHU-226, cnyxammi [ NONyYEHUS Mo.
BBILIEHHOTO HANPSDKEHHS, HEOGXOIMMOrO Il HOpMAIbHOH pabory
mpe3oKepaMmyeckoro 3BoHKa 3I1-3, KOTOpBIH ABNACTCA MCTOYHHKOM
3BYKa, fr 4

(5

o i A
Cuztan Ha B!
BpiBooe 1,21 uc i

>

Puc. 47. Ocumuiorpammsl THTAI0 -

Ceemernm UMITy TIhcOB MHaukaTopa WKIL[3-6/7 4

He eopum

Ceemenm
20pum

»JJIEKTPOHUKA B56-202”, ”3JIEKTPOHHKA 5-206”,
»JJIEKTPOHHUKA 5-209”

Bce 37eKTpOHHbIE 37IEMEHTHI YaCOB BXOIAT B COCTAB 3JIeKTPOHH
6/I0Ka, KOTOPbIH ABJISAETCA OCHOBHBIM Y3JIOM YacOB M MOXET ¢
IMOHMPOBAaTh ABTOHOMHO. B cOCTaB 3JIeKTPOHHOro 0OJOKa BX
miata B c6Ope, MHIMKATOp, YIEMEHT MMTAHMA, CTaKaH WX 060
KOHTaKThl M3 TOKOompoBopsuied pe3unsl. [D1aTa npepcraBiser €O
c6opouHbli y3en. OHa COCTOMT M3 COOCTBEHHO MEUaTHOH IUIAThI
KOTOpPO# BBINOJIHEH BeCh MOHTZXK 7IEMEHTOB INEKTPHYECKOH CX
OCHOBHOM Hecyllled KOHCTPYKUMEH 3JIeKTpOHHOro G6roka sBiA
CTaKaH WIM O00OMMa, rae pa3MeIlaercs IUlaTra, MHOMKATrop, e
IIUTAHUA, KOHTAKTBI M JIpYyrue 3eMeHTbl cxeMbl. KOHTaKThI U3
IPOBOJAIIEH De3uHbI CIYXaTl [UIA Mepefaul 31eKTPHYECKOro CHIH
OT mIaThl K MHAMKaropy. CHcTeMa NMTAaHWA 4YacOB COCTOUT U3 OJH
WIM JBYX NOCIIEAOBATENbHO BKIIIOUEHHBIX 3JIEMEHTOB, 0GeCTeuHBar0
HOMMHA/IbHOE HampspkeHue, WHOuKarop mnpeoOpasyer 3IeKTpHY
CHTHaJIbl, IOCTYTAKOLIME C IUIAThl, B BUUMOE 30 0paxkeHHe. -

JNEKTPUYECKHE CXEMBI YaCOB YKa3aHHbIX MOJIEIed B 3TOM pas]
He NPUBOMATCA, IOCKOIBKY OHM coGpanbl Ha BUC Gonbiuod cTen
WHTErpallMd M MX PAacCMOTpEHHE He [aeT IOJIHOrO MpeicTaBlie
06 yCTpOHCTBE YacoB.

Bo Bcex MOAEIAX HAapy4YHBIX 3IEKTPOHHBIX YacOB MpUMEHsAETER
KBApIEBBIl pE30HATOp HA HOMMHANbHYyI0 uactoty 32768 I'u. Pab 14
3aIal0LIEr0 TreHepaTtopa OOECMEeYMBACTCA IpH [OMOLIM AKTHBE
3neMeHTOB, Bxomsammx B coctaB bUC, a crabwin3auus- 4acTOThI
ILECTBIIAETCA C MOMOILBI0 KBAapLEBOrO pe30HAaTopa U HaBeCHbIX
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MEHTOB reHeparopa. CurHan reHeparopa ¢ yacroron 32768 I'n mocry-
12T Ha BXOJ MATHANUATHpa3pAmHOTO pdenmutens uactorel. C BpIXOMA
[eTTATEIIA CHUMAIOTCS MMITYTThChI 4aCTOTOH 1 I'u.

B uacax “’Jnexrponnka B6-202” curxan ¢ yacroro# 1 I'n nopaerca
4a TOC/IENOBATEIBHO COEIMHEHHbIE CUETUMKH CEKYHII, MUHYT M 4acoB.
focne pemudpauuu 314 HHGOpMAUMA BHIBOJUTCA HA HHIMKATOP.
Jing HOpmanbHOM paboThl MHOMKATOpA €ro HeoOXoguMO TMHTATh
MMITYJIbCHBIM HallpsiKeHHEM C yacrotou 32 T, KOTOpOE CHUMACTCA
¢ 910 pa3psAna OeTUTeNA YacTOThI.

Yacer ’InexTponnka 5-206” cobpanbl MO HECKOJIBKO Bornee CIIOX-
woit cxeme. 3mecsk yactora 1 'y menuTens YacTOThI NMOJACTCA ONHOBDE-
MEHHO Ha GIOK CHMHXpPOHM3ALMH, KOTOpbIi BBIPAOATHIBACT TAKTOBBLIE
J CHHXPOHM3MpYIOILME HMITyJIbChI, U Ha OJIOK 06pabOTKH BpEMEHHOH
yrdopmaimu. B 6r10ke 06paboTKH BpEMEHHOH WHGOPMALMH OCYIIECTB-
IAETCA CYET M XpaHeHue BCell BPEMEHHOH HH(OpMAIMK 4acOB. BriBon
>10H MHQOpPMAUMH Ha MHOMKATOp MPOM3BOAMICA C NOMOLIBIO oroxka
BbIBOJA MH(OPMAIMH, BKIIOUAIOLIEro B ce6s AelHdparTop. YnpaBneHue
yacamM OCYIIECTBIAETCS NpH TMOMOLIM y31a YNpaBjleHNs, CBA3AHHOIO
¢ KHONKOH BBI30Ba M KHOIKO# KOppeiyH. Hanuuue B yacax TOJIbKO
OIHOTO 3IEMEHTA MUTAHHUS BBI3BATIO HEOOXOMMMOCTD YCTAHOBKH B HHUX
npeoGpa3oBareiss HANpPSKEHHA, TaK Kak [yiAd [MTaHUA HHIMKATOpa
Tpedyercs HanpsokeHue 3 B.

B uacax “Dnextponmka 5-209”, KpoMe Y€ yKa3aHHbIX Y3/IOB
u GIOKOB, NIPMMEHEHO apUPMETHUYECKOEe YCTPOMCTBO, NMpPOM3BOAALICE
06pabOTKy [@HHBIX O TEKyIeM BpPEMEHH, BPEMEHHM BKIIIOUCHUA 3BY-
KOBOTO CHIHANA, CMEHEe PEXHMOB paboThl yacoB. PerucTpOBOE omepa-
ruBHOE 3arOMMHAIOLIEe yCTpOicTBO, Bxofsmee B coctaB BUC uacos,
CTYKMT [UISA XpaHeHHs HHGOpMalyy O BPeMEHH BKIIIOUCHHUA 3BYKOBOIO
CUTHAIA.

/
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OBO3HAYEHHME YIEKTPOHHBIX BJIOKOB HAPYYHbIX YACOB

IprNOXEeHUE

OGo3HAYEHHE

OyHKUHUOHATIBHBIE, [ OIOJIHHUTEJIBHBIC BO3MOXHOCTH
U OCHOBHBIE OTJIHYMTEIBHBIC 0COOEHHOCTH

350
351
352
353
354

355

356

357

358

359

360

361

362

MHIaKauus YacoB: Yachl, MUHYThI, CEKYH/RI, C XXHIKOKPH
yeckuM uHauKaropoM (KKH) E
MHIMKAIUA YaCOB: Yachl, MUHYTBI, CEKYH/IBI; HHIMKALMA
pA: 4KcIo, NOPSA/AKOBBIX HOMEp Mecslla WIH [ieHb HEMICIIH,
VIHOMKAIMA YacOB: Yachl, MHHYTHI, CeKYHIbI; WHIMKAIMA K
[aps: WACNO, HOPSA/IKOBEIA HOMEp Mecsua, [ICHb HEJEI, o
VHOAKALMA 4acoB: Yachl, MUHYTBI, CEKYHIBI; HHIMKALAIL
PA: UMCIIO, NOPANKOBLIA HOMEp MeCsALa, [CHb Helenm, Toa; C
Unpyuxanysa YyacoB: 4achl, MUHY ThI, CCKYHIEL; HHIMKAUHA K3
psi: YUCIIO, JIeHb HE[IeNN; C CEKYHIIOMEPOM; ¢ KKHA :
WHIMKAUMSA YacOB: Yackl, MUHYTHI, CCKYHIIBI; MHIMKALUA Kajl
pA: YACTIO, IeHb HeJlelIH; C CEKYHIOMEpOM; C NpOrpaMMupy
3BYKOBOM CUTHaM3auuMel; ¢ XXKKHA ‘3
MupuKaugst YacoB: Yachkl, MHHYThbl, CeKYHJIbI; MHIUKAUMA KaJICH|
psi: 4MCIIO, OPAAKOBEIH HOMEp Mecsua; C KK
WHaMKAaLMST YaCOB: YaChl, MAHYTHI, CEKYH[IBI; HHIMKAUKA KaJ
ps: UMCIIO, TIOPANKOBLIA HOMEp Mecsiua; ¢ NporpaMMuUpy:
3BYKOBOH CUTHanu3aimel; ¢ KKHA

MHIUKAUMsA YacoB : Yachl, MUHY Thl, CEKYHIbI; HHIMKAIUA Kam
psi: YKCTIO, MOPAKOBLLA HOMEp MecAua, roj, [AeHb HeeIHu,
HHe OOBEIMHEHHBIX IO JHAM HEenu 4ucell KOHKpPETHBIX
e U ropa (Tabens-kanenpgaps) ; ¢ KKH

UHIMKaMs YacoB: Yachl, MUHYThI, CEKYH/BI; WHIMKAIIHA
Lapsi: YHCIO, HOPAAKOBLIM HOMep Mecslla, NeHb HEICHH,
HHe XapaKTepUCTHK CepHAeYHOro puTMa YesloBeKa; C XKHA

VHAMKALWA YACOB: Yachl, MHHYTHI, CEKYH/bI; MHAUKAUHML K
[apA: UMCNO, NMOPAJKOBBLIA HoMep Mecsua, IO, ACHS Hefl
C JIATHEBBIM 3reMeHTOM muTanusa; ¢ XKH

WHOMKAUMS YaCOB : YaChl, MUHYThI, CEKYHJIbI; MHIMKAIMA K
pA: YMCIIO, JeHb HeMeNM, BhIUMCIICHHE BpPEMCHH OBYX Ya
[OSICOB; C TpOrpaMMHpyeMoH 3BYKOBOW CHIHaJM3alMeH;
poOBOH HacTpOHKOM XOAa; C KKHA

WHAMKALMST YacoB ; Yachl, MHHYTHI, CEKYHABI; HHINKALMA Kain
pSi: YACJIO, ITOPS/IKOBBIA HOMEp Mecsla, IeHb HENeIH; ¢ CeKy
MepoM; C NpOrpaMMHpyeMok 3BYKOBOH CHrHaym3anuedt; ¢ K
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OxoHYyaHue

0O0603HaYeHUE

(DYHKIIHOH&T!b]{bIe, IOIOTHUT €J1bHbI€ BO3MOXHOCTH
¥ OCHOBHBIE OTJIHYMTEIIbHbIC OCOO@HHOCTH
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MHIMKau#Ms YacoB: Yachl, MMHYTBI, CEKYH/IbI; WHIMKAUWA KaJleHIa-
psi: wicno (C y4eToM BHCOKOCHBIX JIET M KONHYECTBA IHel B COOT-
BETCTBYIOLLIEM MeCsIe) , NOPSAKOBLIA HOMEp MeCsla, [eHb Hefle-
J¥; BBIYMCTIEHHE BPEMEHH [IBYX YaCOBBIX NOFCOB; € nporpaMmmu-

. pyeMo# 3ByKOBOH curHanmzaumeit; ¢ KKHU

364

365

366

367

368

369

MHIMKAHS YacoB : Yachl, MMHYTBI, CEKYH/IBI; C IPOrpaMMHUpYeMoH
3ByKoBoO# curHanuzanueit; ¢ KK

VIHIMKAIMA YaCOB: Yachl, MHHYThI, CeKYHJBI; C IPOrpaMMUDYeMOH
3BYKOBOH ONHOTOHHOM M My3bIKaTBHOH curHanm3auuert; ¢ XKKU
MHOMKAEs YacoB: Yachl, MUHYTBI, CEKYHbI; NHIMKAIMA KalleHa-
ps: YKCHO, MOPAXKOBBI! HOMEp MecAua, IEeHb HelleH; C uudposon

HacTpoliko#t xona yacos; ¢ XKH :
UHauKau|s 9acoB : Yachl, MHHYThI, CeKYHIBI; MHAMKAIMSA KaleHa-
psi: YHCIIO, NOPSAKOBEIH HOMEp Mecslla, IeHb HeJlel; C CeKYHIO-
MepoMm; C TporpaMmupyeMoll 3By KOBO# OOHOTOHAJIBHOW M MY3bI-
KajsHON curHamsanueii; ¢ XKW

WHaUMKAUMSA YacoB: Yachkl, MUHYTHI, CEKYHIbI; MHAMKAIMSA KalneHaa-
ps: 4YMCIIO, NMOPAMAKOBBIA HOMeEp MecAua; ¢ IpOrpaMMupyemoit
3ByKoBo#t curHamusauyeit; ¢ KKHU :

WHOMKALHMsa YacoB: Yachl, MHHYTBI, CEKYH[bI; HHAMKAUMS KaneHaa-
pA: YMCINO, NOPAIKOBEIA HOMep Mecsala, [eHb Hep e, C uudposoi
HacTpOMKOM XOJia YacoB; CO CBETONMOMHBIM HHINKATOPOM (ChUn)

Ipumep: JeKTpoHuKa 5-18351A, rae 18 — Kanubp 37IeKTPOHHOTO0 BIIOKa,
351 — GYHKIMOHAIBHBIE BO3MOXHOCTH OCHOBHOI'O 37I€KTPOHHOTO 6710Ka B COOT-
BETCTBMU ¢ TAbnIMueH, A ~NepBafd MOOEpHHU3ANA.

lMMpunoxeHue 2

NMEPEBOJI OBO3HAYEHUI HAPYYHBIX 3JIEKTPOHHBIX YACOB

U3 CTAPOH CUCTEMBI B HOBYIO

Crapas cucremMa Hosasa cucremMa Crapana cucrema HoBas cucrema
o603HaYeHNH 00603HaYEeHUH 00603HaUYEeHUH 0003HaYeHU N
202 30350 204b 29351b
202K 30350K 206 30353
203 18351 206A 30353A
203A 22356 206b 29360
203b 183516 207 30354
204 30351 208 30355
204A 30351A 209 30357
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OYHKLMHM HAPY4HBIX JTIEKTPOHHBIX

Muny- | CexyH-| leHs Riosaic Uucao Fon Ilop- | Cexymn-}

OGosuauenne | Hacer THI opl | Hemenwu mecAna cBeTKa| IOMep

—t

5-30350
5-30350K
5-18351
5-22356
5-18351B
5-30351
5-30351A
5-29351B
'5-30353
5-30353A
5-29360
5-30354
5-30355
5-30357
56-03
5-29359
5-30364
5-29367
5-29358
5-18394
5-29361
5-18391
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MMpunoxenue 4

UHTET PAJIbHBIE MUKPOCXEMbI .

PN
P
o

Sigaa

B cepuifio BBINYCKAaeMBIX 3JIEKTPOHHBIX YacaX MPUMEHAIOTCH MUKPOCX :
cepuit K176, K161, K512, K145, a Taxoke CrelHaIbHbIC BUC, pa3zpaGoTaHHEIE
71 KOHKPETHBIX Mofienelf HapyUHbIX, S0P OKHBIX M HACTOJILHLIX HacoB. 3

Muxpocxemsr K176MES, K176UE12, K176ME18 mnoctpoeHsl no cxeMe
CUETUMKA € TOC/EJIOBATEIEHBIM [IEPEHOCOM, MMEIOT B CBOEM COCTABe yCHIATENH:

WHBEpTOpHI, CIy’Kalllie B KaueCTBE AKTHBHEIX 3JIEMEHTOB 3aaI01IICT0 reﬂepa'rop;_fa}}%;;
Mukxpocxema K176UES cocToMT M3 JBYX CHYETYMKOB, B OJHOM H3 KOTOPBIX
HAXOOMTCA [eBATh TPMITEPOB, a B JApyroM — wLiecTs. Bxon [eBATHPa3pATHOTO
. CYETYMKA CBS3aH C BBIXOJOM 3aJalollero IreHeparopa, ¥ Ha BEIXO[1€ 3TOro cueTYMKA
BRIJIEJIAIOTCA MMITYJIbCBI C YaCTOTOH CNelOBaHHUA B g pa3 MeHBIlIeH, yem YacTOT&
reseparopa. IIpy NOCNeOBAaTEIBHOM COSAMHEHHH [EBATHPA3pATHOrO H 11eCTH-
Pa3psOHOrO CYEeTYMKOB (UTO JAOCTUIAETCH COENMHEHHEM BEIBOIOB 1 u 2) obpa3y-
eTcs 15-paspAmHbIN [EIUTENb YaCTOTEl BXOOHBIX MMIYJIECOB. Ha BrIBOIE 5 BHIJE-
JIIOTCH CeKYHIHBIE MMIYJBChl, Mukpocxema uMeeT YCTaHOBOYHBIH BXoOH A
NepeBoOyia BCEX CYETYHKOB, BXOMSLIMX B é¢ COCT2B, B HYJIEBO® COCTOAHHE,
Muxpocxems: K176ME12, K176UE18 BxmouaoT B ce6a COXHEIE QYHK™
[MOHAJIbHbIE Y3/IbI 3JIEKTPOHHBIX YaCOB M 3KBUBAJICHTBI HECKOJIbKHUM tonee
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MNpunoxenue 3

L{UOPOBBLIX YACOB

Tait-| BY- Hpepbx: Myabx-_ Curuan“ Trox s aGessb- B‘i:?;sg_ 12/24-» Y cKOpeR-
Mep [OHIIb- [BUCTHIY | KaJAbHbIM KaXIbIN 3am. DII KaJIeH- pox“u(a YyacoBOM | Hasx u}{a-
HMK | CMIHan | curHan yac Aapb et pexXuM |crpoika
X
X X
X X
X
X X
X X
X
X X
X
X
X X X X X
X X X X
% X X Xe
X X X
X
X
X X X X X
X

npocThiM MuKpocxemaM. Muxpocxema K176ME12 cOCTOMT M3 TpeX OCHOBHBIX
Y3J10B: YCHIHTeNsi-)OpMHUpOBaTel CHIHAJIOB 3a/1al0lliero reHeparopa, 15-paspan-
HOrO [eJIATeNs YacToThl M genvrens Ha 60. Ha BeIXogax cyeTYHKa CUTHAJIBI HMEIOT
crnepyloliee HasHauYeHUWe: Ha BBIBOJE 4 — CEKYH/HBIC HMITyJIbChbI, HA BBIBOMIE 6 —
MMMy Jbchl ¢ yacrorodt 2 I, ucrnonb3yemsle UL YCTAHOBKM NMOKa3aHWH! 4acos,
Ha BeIBome 11 — mmmymechl ¢ yacToro#t 1024 I't uia Giioka 3By KOBOM CHTHaIH3a-
LIMHM, Ha BBIBojax 3, 2, 1, 15 — dpopmupyioTCs CTPOGHPYIOLIME HMTTY JIECEI C 4aCTo-
To#t moBTopenus 128 I'u ins ynpaBieHUs CETKAMH MHOTOpPa3pAIHbIX KaTOMOMIO-
MMHECHCHTHBIX MHIMKATOPOB B peXHMe [UHAMMWYECKOM WHOMKaluW. YCTaHOBKA
Bcex pa3psAMOB B HyJIeBOe COCTOSHME NPOM3BOAMICA 1O YCTAHOBOYHOMY BXOMY
(BBIBOM 5) HAMpSOKEHHEM BBICOKOI'O YPOBHSA. :

Ienutens Ha 60 MMeeT OBa BXOAa, ONMH M3 KOTOphIX (BhIBOX 9) mpepn-
Ha3HaueH MU YCTAHOBKH TPUITEpOB B HyJIeBoe COCTOSIHHME, a ipyro# (BeiBOX 7)
ABSeTCA CueTHBIM BxopoMm. Ha Beixome penmwurens (BeiBog 10) ofpasyiorcs
VMITYJIbCBI C 4YacToTo# cnenoBawus B 60 pa3 MeHbuUIeH, 4eM 4acTOTa BXOMHBLIX
curnanos, [lpu BHelIHeM CoefMHeHMH BRIXoma cuerwuka 215 u Bxopa mermrens
yacToThl Ha 60 Ha BeIXOHe menuTeNss OyayT BhIOECIATHCA MMITYILCHI C NEPHOOOM
NOBTOpeHHs 1 MHH. :

Muxpocxema K176UE18 ananorvuna muxpocxeme K176ME12, Ho mmeer
pag oTimauuit, g yCTaHOBKHM HENMTelI M CYeTYMKA B HYJIeBBIe COCTOSHHMA OCTaB-
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jeH ToJBKO ONMH OBIMii BXOM, YCTpaHeH BXOH, jeiuTens Ha 60, IOCKOJbKY 8
BHYTPGHHHM COC[IMHEHHEM CeKYH[IHbIe MMIYJbChI TIOJAHEl HA BXOH OenuTens.
BBemeH [OMONHMTeNbHEIH BXOH (BBIBOX 9), MPH NOCTYIUIEHHH HA KOTOpBI# Ha
sLIBome 7 MOSBISIETCA MOCTIENOBATeBHOCTD MMITYiheoB 1024 T'u, npepeiBaeMas
yacroro#t 1 ', npenHazHaueHHas 175t 6J10Ka 3BYKOBOH CUTHAIM3ALHAH. ;
B coctaB cepud K176 BXOOMT Takxke MHOIOGQYHKIMOHATBEHAT MHKpPOCXEéMa
K176ME13, npuMeHsieMasi B 3NIEKTPOHHBIX Yacax C OUHAMWYeCKOH Pmnnxa.lmeg}il?
OHa BBITIONHIET (PYHKLMHA CYCTYMKOB €IMHHIl ¥ [IeCATKOB MHHYT, e[UHHL U ne-
CATKOB YaCOB, Y3712 IPOTPaMMHPOBAHHs CUTHAIBHOT'O Y CTPOUCTBA. d :
BHyTpeHHHIt KOMMYTaTOp obecreyuBaeT MOOUEPENHOe MOAKIIOUCHUC cuer-
YKHKOB BCEX PA3PANOB K MATH HH(OPMALKUOHHBIM BEIXO/1aM MHUKDOCXEMBI. Curn
L C STMX BBIXOMOB NOCTYMaloT Ha pewrudparop. Henmdparopsr cepun Kl
BBIMYCKAIOTCA B HECKONBKHX BapHaHTaX, KaK[BIH W3 KOTOPBIX KMEET CBO
061acTh IpUMeHeHust, Muxpocxema 17612 BhIONHSET QYHKLUMK pewmrdparo
JIBOMYHOIO KOMa ¢ Npeofpa3oBaHHeM ero B CEMHM3NIEMEHTHBIA KO LT yIpaB
HUSA CEMHCEIrMEHTHBIM MHAMKaTOpoM. PYHKUMOHABHEIM aHajIoroM MHUKPOCXEMI
K176M112 saBnserca Muxpocxema K176MI3. Otiuuue 3TOr0 ,uemmppa'r;_‘
OT pPacCMOTPEHHOro COCTOMT B TOM, YTO OH HMeeT BBICOKOBOJIBTHBIM BBIXQ]
u crocoben BbImepxuBaTh Hanpspkedue po 27 B. Taxo#t pemmdparop npume
eTCA I yIpaBJieHUus MHOIOpa3pAgHbIM KATOMOIOMHHECHEHTHBIM MHIMKATOPO
B uacax C puHaMuyeckoi wHaoukauuei, Ilp¥ HCTONMB30BaHMM UL YTIPABJICH
KaTONOMIOMHAHECLEHTHEIM MHAMKaTopoM feimudparopa K176M12 Heobxonm
TIPUMEHSITH COTJIaCyIolllee YCTPOKCTBO, BHITIONHEHHOE Ha MUKpOCXeMe K16 1KH]I
Jra MHUKpoOcxema NpefcTaBiager coboi HaGop U3 7 KINOYEBBIX IJIEMEHTOB, K
IBIA M3 KOTOPHIX MMeeT He3aBHCUMBIA BXO[ M BBIXOI M IONKIIOYAETCA MEX]
BrIXonmom peimupparopa K176U12 u uHOHKaTOpOM.
B cocras cepun K176 Bxomar taxke cuerynku tuna K176ME3, K176U
MOCTpOEHHBIE Ha OCHOBE perucTpa COBUIa C NepeKpecTHOH obparHo#t CcBA3
Muxpocxema K176MIE4 coCTOMT K3 NATHPA3PANHOTO CYETYHKA H pewudpar
ero COCTOSHHMH ¢ mpeoOpa3oBaHHeM BHIXOOHOI'O ABOWYHOI'O KOJIa CUETYHKA B
MUCErMEHTHBIM KO [N YNpaBjIeHWs CcerMeHTaMH HHOMKaTopa. Mukpocxe
K176UE3 no cTpyKTypHO# cxeme aHanorwuHa muxpocxeme K176ME4. O
COCTOMT B TOM, YTO IATHPa3psOHBIN CYeTYMK B mpouecce paboThl NpUHHUMAET
LIECTh COCTOSHMM U3 HecsATH BO3MOXKHBIX., Taxol pexxum paGoTel cueTurKa 06
MeYeH BHYTPEHHMMM CBSI3AMH, MCKIIOUAIOUMMU YeThipe “JIMILHHX' COCTOFHMS
IMoc)ie LIECTOro BXOMHOIO MMIIyJjibCa BCe TPUITephl CYEeTYMKA COpacsIBaio
B HyJIeBoe cocTosiHHe, CHIHaIBI ¢ BEIBOPOB 3 Mukpocxem K176ME4 u K176
HCIIOTB3YIOTCA KaK CHTHAIbl, YCTaHABIMBAIOL[ME CYSTUYMKM e[MHMI| M HECATKO
yacoB B HyJIEBOE COCTOfHME IO JOCTIDKEHMIO MMM COCTOSIHHH, COOTBETCTB
KX 24 4.
Cepuss K512 cocToMT M3 MHUKpOCXeM, MNpEACTAaBILTIOLIMX cobolt penuT
YaCTOTHI C Pa3NMUHLEIME K03 duiueHTamMu fnenenus. Jlenurery YacTOThI K512I1C
u K512IIC7 npu WCHoNb30BAHMM KBapliEBOI'O pe30HATOpa Ha 4acToTy 32768
MTO3BOJIAIOT NONYYMTE HAa BBIXOIE CeKyHIHBIE UMITYLChI. Mukpocxemsl K5 1211¢
u K512I1C9 no3BoNsAT peajiy30BaTh Ha OLHOM MHUKpOCXeMe I'eHeparop MHH
HBIX MMIIYJIbCOB, TaliMep, CUeTHBIE YCTpOKCTBA C MPOrpaMMHpPYEMbIM KO3
ueHToM pHeneHus. KOHCTPYKTHBHO MUKPOCXEMBI BBINOJHEHEBI B NIaCTMAacCOBE
M MeTaJUIOCTeKIITHHBIX KOPITyCax ¢ Y4CIIoM BHIBOLOB 8, 14 u 16. .
- Mwuxpocxema ,K1~4SI/IK1901 M3roTaBsiMBaercs Ha ocHoBe M JITI-TpaH3uCTOP
¢ MHAYUMpPOBaHHBIM P-kaHaioM U ofecreunBaeT BBINONHEHHE CIIEMyIOIMAX by
muit: OTCUeT M BhIAYY HA MHIMKAIUIO eJHHHI] M [ECATKOB 4aCOB, SAUHUIL M 1€
KOB MMHYT, 110 BBI30BY €IMHMI] H JECATKOB CEKYH]l, YCTAHOBKY BPEMEHH IIO
NEHMsT 3BYKOBOTO CHTHanma Oy[uwibHuKa, paGory B pexume TafiMepa.. Pabo
3TOM MHUKpOcXeMEI Gojee mogpoGHO PACCMOTpeH2 B ONMCAaHHM paGoThI MPUHL
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NMManbHON cXeMbl 4yacoB “OnexkTpoHuka 6.11; 6.13; 4.13; 13.12”. Kpome Toro,
B 4acaX NMpPMMEHSITCS ClelHaTbHble MUKPOCXeMBl, pa3paboTaHHble U1 KaXao#
KOHKpeTHO# Mopenu yacoB. Hampumep, Mukpocxemsl P49 u Ub-32 npenHasHa-
YeHBI JJI1 OTCYETa TEKYLIEro BpeMeHH M BhIJaYd MHGOpMAIWH Ha JHOMHHECUEHT-
HbIM MM CBETOJMOJHBIA MHOMKATOD M IPUMEHSIOTCH B uacax OJIEKTPOHHKA
12-23” u "AnexTpoHuka 1241,

IIpunoxeHnue 5

HHOINKATOPBI

WHUIKOKpUCTAIUIMYeCKHME MHAMKATOPBI HAIIM IIMPOKOEe NpUMEHeHHe Graro-
mapsa Maioi norpe6JisteM ol MOILIHOCTH.

Huszkue yOpaBifgiolieé TOKHM TMO3BONIAIOT HEMOCPENCTBEHHO YNPaBIATh
9THMH MHAuKaTopamu ¢ nomouwso KMOII uHTerpanbHbix cxem. YeTKOCTh MHOAM-
Karopa yBeJIMUMBAeTCS B YCJIOBHSX SPKOIO CBeTa, NMpUYeM 4YeM spue OCBEIICHHE,
TEM JIyuille BUIAMOCTDb 3HaKOB.

XKW npepcraBnsaioT coGoii ycTpoMCTBa, COMEpXKalllMe >XHIKOKPHCTaUIH-
YeCKOEe BENIECTBO, NOMENIeHHOe MEXIY TOHKHMH CTeKIJITHHBIMM IUTACTHHKAMH,
COeNMHEHHBIME MEXIY COGON ¢ MOMOLLBIO MIACTHYECKOT0 Marepyaa Wil CTeKJa.

' JIloMHWHECLIeHTHbIe BAKYYMHBIE WHIIMKATOPBI NIPEACTaBIIAIT COGOH 31eKTPOH-
HYI0 JIaMITy C OKCMJIHBIM KaTOOOM NpAMOro KaHala, yNpaBSIOLMMH CeTKaM#
W aHOJIaM¥, BBIIOJIHEHHBIMH B BHJI€ CETMEHTOB, MOKPBITEIX CIIOEM JOMHHOGOpA.
IIpy HanuuMu Ha aHOMle-CErMeHTe IONIOKHUTEIBHOrO HaNpsDKeHus 27 B ¥ mpucyT-
CTBMM HAa CETKE OTKPHIBAIOLIETO MOTEHIMAIa dHOL-CeTMEHT HAUMHACT CBETHTHCSH
ol BO3MeHCTBHEM MOTOKAa 3JIEKTPOHOB, HCIYCKAeMOr'0 HarperbiM KaTOLOM.
MHoOropaspsifiHble JIOMHUHECLEHTHbIE HHIMKATOpbI, I7le B OMHOM Ga/loHe HaXo-
ISTCA HECKONBKO PaspsioB, K@KIBIH M3 KOTOPBIX YNpaBJIeTCS CBOeH CeTKOH
(UBJI11-7/5; WBJI2-7/5), npegHa3HayeHbl )i paboTel B YacaX, IZi¢ Mpeaycmor-
PEHO MYJILTHIUIEKCHOE YIIDABIICHHE HHIUKATOPOM.

CBeTo[IMOMIHbIe HHAMKATOPL! MCIONIB3YIOTCSH, KaK NpaBHIIO, B aBTOMOGMIL-
HBIX YacaX M COCTOSIT W3 YeThIpeX CeMMCETMEHTHBIX HHOMKaTopoB Tuna AJIC324.
Jns cBeYeHHs CerMeHTa TOJIYNPOBONHUKOBOI'O CBETOOMOMNA Yepe3 HEero JOIDKEH
nporekath Tok nopspgka 10 = 20 MA, @Tomy MO KJIOUYEHHE CBETOIHOTHOIO
MHOMKATOpPa K BBIXOJaM MuKpocxem cepud K176 [IODKHO OCYINECTBIATBCA
Yepe3 TPAH3MCTOPHBIE KITOYH. ;

IIpuMeHsieMOCTh HHIMKATOPOB

KomuyecTBO pa3ps-
Tun uHaUKA- iy I'aGapuTHbIE I'me npuMensieTcs
TOpa madpo-| mosum- pa3Mepsl
BBIX OHHBIX
[IUX-6 4 1 23x14x1,6 JHY 5-3049
IHXK-9 6 7 28x18x1,7 9HY 5-30350
WXKKI124/3 4 1 15x10x1,4 JHY 5-18351
WXKI[24/5 ¢ 1 23x14x1,6 JHY 5-30351
WXKKII24/7 4 3 24x14x1,4 ~ JOHY 5-30351A
WXKKI[14/7 4 1 19x12x1,4 OHY 5-22356
WXKI144/7 4 1 15x10x1,4 JHY 5-18351B
WXKIL1-6/5 6 10 24x14x1,4 9HY 5-30353A, 29360
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OxoHyahmne
KonmuyecTBO pa3ps-
Tum AHAWKA- | s l'abapuTHELe I'me IpUMeHseTCA
TOpa pmbpo- MO3MIU- pazMephbl :
BBI X OHHBIX
VOKKILI2-6/5 6 10 24x19x1,5 DHU 5-30354
WXKI1-6/7 6 10 24x14x1 .4 QHU 5-30357
WKKII24-24A E ¢ 96x55x4,5 H3Y 7/16
WKII3-6/7 6 2 50x33x2,2  H3Y 2001
11409 6 2 50x24x2,2 H3Y 2-11
MB-12 1 - 22x67 H3Y I'9.02, I'9.04,
b6403, 13.11
UB-1 - 2 11x36 H3Y » I'9-02, I'9-04 3
UBJI1-7/5 4 1 130x52x10 HOY 2.06, 6.11, 13.12,
6.15, 6.13,4.13, 13.123%
UBJ12-7/5 45 1 64x94x8 HOU 6.14, 1241, E
A4 B1-22
AJIC324 1 1 19x10x5 AY 12-23

Mpumeuanue. IHU — 371eKTpOHHbIE HAp y4HbIE YACKHI; H34 — HacTobHBIE
371eKTpOHHbIe Yachl; AU — aBTOMOOMIIBHBIE YaCHI.

IMMpunoxenue 6
ABTOHOMHBIE HCTOYHUKH NMHTAHUA

JIns NWTaHUA 3JTEKTPOHHBIX YacoB UIMPOKOe MPHMEHEHWEe HAaluUM TajlbBa-
HWUeCKHMe IeMEHTHI WM TaK Ha3biBaeMble XUMMYECKHe HCTOYHHMKHM TOKA THHA
PII31C, CILI30, CII21, CII32, CI5S, CLS7, JIMJ1120, snementsl THna 316. Bee
[IEPeUMCIICHHBIE 2JIEMEHTHI BEIPaGaTHIBAIOT 3JIEKTPUYECKYIO SHEPIUIO 3a CYeT npi- '
Moro rnpeofpa3oBaHusd XHMHUYECKON SHEPIUH OKMCITMTENBEHO-B OCCTaHOBUTEJTBHBIX!
peakiuit ¥ mocie pa3psana JanbHeRIeMy BOCCTaHOBIICHHIO He TIOZJIeXaT.

OCHOBHBIMM [OCTOMHCTBAMM J[aHHBIX 3JIEMEHTOB SBJIAIOTCA HX HebOomb-
mue rabapuTHble pa3smepbl M Gonblast yhenbHasd SHEProeMKOCTb, [IOCTQAHCTBO
HaIpsDKeHUs Ha MPOTSDKEeHMH BCero MKIIA pa3psiaa. B

[Ipy MOSIBTIEHUM HA NOBEPXHOCTH 3JIEMEHTOB NMUTAHHA, ocofeHHO cepeOpAHO-
UMHKOBLIX, Hanera GeJloro 1BeTa, YTO SABJIAEICHA CIEICTBHEM HE3HAYUTEIBHOTO
BRITEKAHUA 37MEKTPOJIATA Yepe3 HEMUIOTHOCTH MpH IepMETH3ALNHM, HX Iepel ycTa-
HOBKOH B 4ackl Heo6XOOMMO IPOTHpATh YMCTON Cyxo# cancderkoi o moimHOro
yIajeHus HaeTa. '

OCHOBHBIE [OaHHbIE AaBTOHOMHBIX MCTOYHHKOB IWUTAHWS NPHBEOCHBI HIDKE:

Havams-
Tun Hoe Ha- | EMKOCTD, I'aGapuTHbIE B xaxkux yacax
371eMEHTa npsoke- | MA, Y pa3Mepnl NMPUMEHAETCA
Hue
PH31C 135 110 11,56x3,51 3049, 30350
CI132 1.55 120 11,56x4,19 30350, 2001, 2201

Cl21 1,55 38 7,87x3,56 18351, 30351, 30353,
‘ 30353A, 183515,
29364, 29367, 30351A

29351B
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OxoHYaHUe

Hauvans-
Tun Hoe Ha- | EMKOCTD, TaGapuTHbIE B xaxKuXx wacax
371eMEeHTa psAXe- MA, 4 pa3mepsl NpUMeHAEeTCH
HHe
CI130 1,55 85 - 11,56x3,00 22356, 30354, 30357,
30364

CLS5S 1,55 43 11,56x2,10
CL57 1,55 30 7,87x2,70 18351.1, 18394
IMJI120 3,00 140 23,0x2,50 29360, 29358
OnemeHT 316 1,50 600 16x50 2-11, 2-14, 7-16

_ MNpunoxenue 7
KBAPLIEBLIE PE3OHATOPbBI

KBapuessie pe30HATOphbl, NPHMEHACMEIC B 9NIEKTPOHHBIX 4Yacax, CIyXar
s crabuim3aiyy 4acToThl xoneGaumit reeparopa. It paboTel B CXeMax HacoB
CO30aHBl CHelManbHbie Pe30HATOpHI, UMEIOLIHE yacToTy pe3soHanca 32768 Tl
Mocne feneHnsi 5TOH YAaCTOTHI B MATHAATHKACKALHOM MEIMTEINe (213) mony-
YaloTCA MMIMYJILCH ¢ YacToTol xone6Ganuit 1 ', KoTOphie UCTIONB3YIOTCA B NaiTb-
HeM1iiem 014 CYeTa BpeMEHHU.

Kpapuesslff pe3oHaTOp MpefCTaBIIAET coBolt 37eKTPOMEXaHNYeCKOoe yCTpOoH-
cTBO, OGnazaolee Mbe303NEKTPHIECKUM addexToM. INeKTpHUECKHE NapaMeTphl
pe30HaTOpa M €ro NepBOoHaYATbHAs HacTpolika B OCHOBHOM ONpPENeITIOT cTabHIT-
HOCTB 4aCTOTEI I'eHepaTopa. '

KOHCTPYKTHBHO KBaplUeBLI pe3OHaTOp COCTOMUT W3 KBaplenepxarens
¥ CMOHTHDOBAHHOTO B HeM IbE303JIeMCHTA, CHAGXEHHOT'0 OTBOJaMH IJIA 37EKT-
pHYECKOr0 COE[AHHEHHUS 3NIeKTPOIOB be303JIeMeHTa CO CTOMKaMH Kapkaca i Me-
XaHHYeCKOT0 3aKpeIIeHUs be3037IeMEHTa, «

I BO36YXIeHUA KoJleGaHui K NMbe3037IeMeHTy 4Yepe3 3JICKTPOIbI [OJ1BO-
[HUTCA [epeMeHHOe HampsDKeHHE. Ise303meMeHT, o6nagaolmi 06paTHEIM Mbe30-
addpexTOoM, HaUHHAET Kone6aTscs CMHXPOHHO C YacTOTO# NpPHIIOKEHHOT'O Hanps-
KEeHHA.

B HacTONBHBIX, aBTOMOGMIIBHBIX W KapMaHHbBIX (HOpOXHBIX) Yacax NMpuMe-
HIOTCH, KAaK PaBHIIO, pe30HATOPhI THIIA PB-72, PK-101.

[puMeHAEMOCTh KBapLUEeBhIX Pe30HATOPOB B 3MEKTPOHHBIX HApYUHbIX yacax
npUBefieHa HUXe:

Tun pe3oHaropa Mopens 4acoB
PB-72, PK-101 InexTponuxa 5-30350
PK-110 JInexTpoHnKa 5-18351.1, 18391, 18394.1, 29351B, 29351B,
29361, 29364, 29366, 29367
PK-233 OnexTpoHHuKa 5-18351, 183515, 22356
PK-296 AnexrTpoHrka 5-30351, 30351A, 29351B, 30353, 30353A,

29360, 29391, 28358, 30354, 30357, 30364
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TOBAPbI BEKA DJIEKTPOHUKH —
B MATA3HHE ”3JIEKTPOHHUKA”

Musckui GUPMEHHBIA MarasuH-CanoH (®MC) ’Inexk-
TpOHMKA® — E[IWHCTBEHHBIH B pecnyGiMKe - crieluanu3u-
pOBaHHBI MarasuH IO TMpOJAKe W3fenui 3MeKTpOHHON
TEXHHKM ¥ TOBapOB HAapOJIHOTo MNOTpebsieHus C Map Kou
»INeKTPOHUKA .

MarasuH MOXeT MpeJIoXUTh MOKYNaTelo NepeHOCHBIC
TENEeBU30Phl ¥ MAarHUTO(OHBI, SNIEKTPOHHBIC HaChl M KaJlb-
KYJISTOPbI, 3J€KTPOMY3bIKaJIbHbIe WHCTPYMEHTBI M Pajivo-
NeTany, PaMOKOHCTPYKTOpbl M TOBaphl A aBTONIOOUTE-
nel, pasiMyHble CYBEHMpBL.. MHOTHE M3[IeNusdA, HapUMED
BHIOMATHUTO(OHEI, JETCKHE 3IEKTPOHHBIC HI'DEL, GLITOBOM
KOMIIBIOTEP, MOXHO KYIMTB TOJNBKO B »JneKTpOHHKE .

B OMC “JnexTpoHMKa’ Hanyr ‘it cebA UYTO-TO
HOBOE M 3HATOKM B 00GJAacTH pPaJIHOINEKTPOHUKH, H TE,
KTO TONBKO NpHOOLaeTcs K YBIEKaTelbHOMY [y KOH-
CTpYHpOBaHUs TpUGOPOB M3 TOTOBBIX pnetanedt ¥ GIOKOB.

B ®MC noCTOSHHO NIPOBOMAATCH pa3yIMyHbIe MEpOIpUA-
TUS — BBICTaBKU-TIPOJAXH, BCTpeud C MPENCTaBUTCIIAMMU
3aBOMIOB-M3rOTOBUTEJEH, BBICTABKM TEXHHYECKOro TBOP-
YyecTB4, aHKETHPOBaHME MOKymarened, KOTOphIe MO3BO-
JISI0T MUHYAHAM M TOCTSAM CTOJMIBI HOCTOSHHO GBITE B KYP-
ce HOBHHOK, TIOCTYIAKIIMX B MarasuH, MOJIyYaTe KBaJld-
GbUIMPOBAHHYIO KOHCYILTAHMIO Y CHeLUUaNiCTOB.

®MC ”Inexrponnka’”
Benopycckoe areHTCTBO Mo TOPrOBOH peKjamMe

TOBAPbI -
HOBBIE = «
BO3MOHHOCTH
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