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BBepeHue

Hacrosmas uHcTpykims pacnpoctpansercs Ha MICTOUHUK MEPEeMEHHOT0 TOKa W Hampsi-
KEHUs Tpex(asHblil MporpaMMupyembiil « JHepropopma 3.3» (manee — VcTouHUK) U copep-
KUT CBEJCHUS, HEOOXOMWMBIEC Il ero HJKcIiuTyaTanuu. Beimyckaercs mo TY 4345-019-
49976497-2003.

1. TpeboBaHMA 6Ge3onacHOCTHU

1.1. ITpu pabote ¢ MctouHnkoM HEOOXOIMMO COOIIOAATh TpeOoBaHMs O€30MaCHOCTH, YC-
TaHOBJICHHBIC «MeEXOTpacieBbIMH MPABUIIAMHU 0 OXpaHe TpyAa (MpaBuiiaMu OE30MaCHOCTH)
IpH dKCIuTyaTanuu 3ekrpoycranoBok» (IIOT PM-016-2001, P/] 153-34.0-03.150-00).

[ToscHenust cumMBoIIa

Ha JrIeBoi nanenu Mcrounuka npuseneHo B 1. 3.3 «Bxirouenne Mcrounnka.
1.2. ITo 6e3omacuoctu Mcrounuk coorBerctByer 'OCT P 51350-99.

1.3. UcTounmnk obecneunBaeT 3aMUTy OT MOPAKEHUS AIIEKTPHUECKAM TOKOM I10 Kiaccy |
no 'OCT P 51350-99.

1.4. Crenens 3ammthl o6osouek o ['OCT 14254-96 — 1P20. Kareropwust MonTaxa — 1,
CTCIICHb 3arps3HEHUS — 2.

2. OnucaHue UcTtoyHMKa u npuHUmMna ero padoTbl

2.1. HasHaueHue

2.1.1. ctounuk npenHasHaueH st popmupoBanus TpexdazHoit uimm ogHodazHoi cuc-
TEMBbI TOKOB M HAIIPsDKEHUH B COOTBETCTBHH C MPOTPaMMUPYyeMOi IU(POBOH MOJIETbIO CUTHA-
J1a TIpH TTOBEPKE CPENICTB U3MEPEHUH!

® AKTUBHOW, pEAKTUBHOM U MOJHOW MOIIIHOCTEN U SHEPIUH;

" okaszaTesiei kadecTBa 3JekTposneprun B cootBerctBuu ¢ 'OCT P 51317.4.30-2008

(kmaccer A, S u B), B ToM uncie rapmonuk (10 50-ii BKIIFOUYHTEIBHO) U HHTEPrapMo-
HUK;
" JIeWCTBYIOLIUX 3HAUEHUN HAIPSHKEHUS U TOKA MTPOMBIIIIEHHOM YaCTOTBHI.

2.1.2. [lpumensieTcst Ui KOMIUICKTAINH TIEPEIBIKHBIX MOBEPOUYHBIX JTaOOpaTOpuil, Mo-
BEPOUYHBIX KOMILIEKCOB MPU COBMECTHOW PabOTEe C 3TAJOHHBIMU CPEICTBAMH H3MEPCHWS, B
TOM ymcie ¢ mpudopamu «IHepromoHutop 3.3T1» u «uepromorutop 3.1K».



2.2. OnucaHue

2.2.1. VIcTOYHUK BBITIONHEH B BUE (PYHKIIMOHAIHFHO 3aKOHUYEHHOTO OJIOKa B IEPEHOCHOM
kopiyce (cm. puc. 2.1).

CoenuHuTenb
NUTAHUSA
Beiknwouarens
Cereroi MHTAHHA
MpenoXpaHuTeb
YCUIIUTEIA CeteBble
HaNpsKeHNs NpeIoXpaHHTeH

CoeauHurtens CoenuunTenb

3a3eMJIeHHs nHTepdeiica
. RS-232
I'pacuiecknii
JKHAKOKPHCTAIIH-
4eCKHil aucnei
Knemmbl ais

noakIrueHns GazHbIx

Knasuarypa 5
HAMNPsKEHUI 1 HeHTpaau

Knemmebr ans
MOAKTFOYEHNA
(hasHbIX TOKOB

[Tpenoxpanntenn
BBIXOAHBIX (pa3HBIX
HanpsKeHuil

3aKOpOTKH
HCTOYHHUKOB
TOKa

Puc. 2.1. Uctounuk «Duepropopma 3.3»

2.2.2. cTOYHHMK MIMEET TpU KaHana Juiss GopMUpOBaHHS HanpsokeHud ((pa3Hbie HaTps-
’KEHUsI) ¥ TPU HE3aBUCHMBIX KaHana Juisi (OPMUPOBAHUS TOKOB. 3anaHue U(POBON MOIEIN
CUTHaJIa OCYLIECTBISAETCS CIAEAYIONIMMH CIOCOOAMHU:

" BBHIOOPOM W3 BHYTPEHHETO 3allOMUHAIOMIETO YCTpoiicTBa VcToOWHMKAa OJHOTO W3 CHT-

HaJIOB (CTaHIAPTHOTO WJIM CIIEIUAIbHOW (POPMBI) H YCTAHOBKH €T0 TApaMeTPOB;

" 3aNKChIO AaHHBIX O curHaie B Mcrounuk u3 Oubnmmorexu kommnbrotrepa (nanee — 1K)

no untepgericy RS-232 ¢ momoripo mporpaMMHOTo obecredeHus «dHeprodopmar;

" BpPYYHYIO CO BCTPOCHHOM KJIaBUATYPHI.

Oto0pakeHre TapaMeTpoB U GOPMbI CUTHAIIOB OCYIIECTBIISETCS Ha BCTPOSHHOM Tpadu-
YECKOM JKUIKOKPHCTAIIHYEeCKOM auciuiee (nanee — auciuiei) muoo Ha 1K ¢ momorpio mpo-
rpaMMHOro obecnieueHus: « JHepropopma.
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2.3. YcTpoucTBo n pabora

2.3.1. CtpykrypHas cxema Mcrounnka npuBeieHa Ha puc. 2.2.

Brnok nutaHua n
CUHXPOHMU3aLIUN C CeTblo

HanpsixeHns Mpenoxp.
0,25A
KaHan A E Ua

Mnarta E
Karian B ycunutenen ub
Kanan G | Hanpskenns —fH—3———o Uc

—— 0 UN

Tokn
KK (——

MnaTta Mnata U‘An Kanan A Ycunutenb —— o la

Toka pasa A|——0

UHeHTpanbHOro

npou.eccopa Kanan B Yeunutens b———0 b

————0

KnaBunatypa Toka ¢hasa B

Kanan C Yeunurens |———0 Ic

Toka pazaC |———0

Puc. 2.2. CtpykrypHas cxema Mcrounnka

2.3.2. OcHoBa McTrounnka — IiaTa MEHTPAIBHOTO MPOIIECCOPa, B COCTaB KOTOPOU BXO-
JT CUTHAJIBHBIN Tpolieccop mpousBoacTBa dupmbl «Texas Instr.», ITJIMC-maTtpuna npous-
BozacTBa (upmel «XilinX» u suepronesasucumas flash-namste. Takoe pemicHre MO3BOISET
rMOKO M OTEepaTUBHO MEHSTH MporpamMmmHoe obecrieuenue McTtounuka, He 3aTparuBas €ro ar-
MMapaTHOMN YacCTH.

PaGota MctouHnka ocHOBaHa Ha MCIIOJIb30BAaHUM MPUHIIMIA [IU(PPO-aHATIOTOBOIO Mpeod-
pasoBanus (L{AII). Ilnata IIAIl npencrasisier coboii 6 He3aBHCHMBIX HACHTUYHBIX KaHAJIOB
npeoOpa3zoBaHus BXOJHOTO IU(POBOro 16-paspsaHoro curxHaia B aHajioroBblil curnan. OO6-
cuet mpous3BoauTcs Ha ocHoBaHuU 2048 Touek 3a mepuos 20 mc, T. e. ipu yactore 50 'y Ha
onuH nepuoy npuxoautcs 2048 orcueron. [lmara IIAII BeipabaTpiBaeT 6 aHATOTOBBIX CUTHA-
JIOB: 3 CUTHaJIa TOKA U 3 CUTHAJIa HANPSDKEHUsS, — MPUYEM TOKOBbIE CUTHAJIBI TaIbBAHUYECKU
pasBsi3aHbl OT BCEX OCTANBHBIX Iiened VMcTouHrKa U Apyr OT Apyra, a CUTHAJbI HAMPSIKEHUN
pa3Bsi3aHbl OT APYTHUX LENEH, HO CBA3aHbI MEX]y COOOM €TMHBIM OOIIUM ITPOBOJIOM.

[TnaTta mpoiieccopa obecrnieunBaeT ymnpasieHue padotoit Mcrounuka:

" BbIPaOOTKY MaccUBOB curHanoB jus miatel LIATT (uis kaxmoii Touku 6-TH epuou-

YECKHUX KPUBBIX);

" COXpaHEHHE pe3yJbTaTOB B DHEPrOHE3aBUCUMOM namMsATH VcTouHNKa,

" CueT BPEMEHH,

" 0OMEH ¢ BHEITHUMH YCTPOHCTBaMH (KOMITBIOTEPAMH);

" BBIBOJ] PE3YJIBTATOB HA JUCIUIEH;

" [pueM KOMaH]] ¥ JaHHBIX OT KJIaBHATYPBHI.



KnaBuartypa ycraHoBiIeHa Ha JIMIIEBYIO MTaHEb U COEAMHEHA C Tu1aTtol npoueccopa. C ee
MOMOUIBIO OCYIIECTBISIETCS YIPABIEHWE BHJIOM OTOOpa)kaeMbIX HA JUCILIEE AAHHBIX, BBOJ
TpeOyeMbIX 3HaueHui (popma, pasmax, (a30Bble CABUI'M KPHBBIX TOKOB M HANpsHKEHUI), a
TaKKe BBITIOJIHEHHUE IPYTUX CEPBUCHBIX U TEXHOJOTUUECKUX OIEpallnil.

2.3.3. BJIOK mHUTaHUs COCTOUT U3 MCTOYHHKA HEOOXOAMMBIX HAMPSHKEHUI /IS TUIAThI [ICH-
TpanbHoro mporeccopa (+5B; +3,3B; +1,6B), oTnensHoro ucrounuka (+5B) a1t muTaHus 1Mo-
crenoBatenbHOTO mopta RS-232 u cxeMbl CHHXpOHH3AIUK C CEThIO MUTaHMs (CUTHAII CHHXPO-
HHU3AIMX [TOCTYIAeT Ha IUIAaTy EHTPAILHOrO MPOIeccopa U MPEICTaBIAET COO0 MeaHap ¢ Jac-
toroii 50 X 2048 I'n).

2.3.4. CurHaisl KaHAJIOB TOKA M HanpspKeHus ¢ BeixonoB L{AIl moctynaroT Ha BXOBI Ka-
HaJIOB YCWJINTEJICH TOKA U HANPSYKEHUS] COOTBETCTBEHHO.

Jns 3auThl OT KOPOTKOrO 3aMbIKaHUSI HA BBIXOJAE Ka)KJOT0 KaHaJla HANpsDKEHUs ycTa-
HOBJIeHBI Tipenoxpanutenu 0,25 A.

VYrpasieHne quarna3oHaMu YCWIATEIEH TOKA U HAIPSKEHUs OCYIIECTBIISIETCS KOMAaH/1a-
MH OT IUIaThl HEHTPAJIBLHOTO MPOIECCOPA, MOCTYNAIKUMU Ha pene. [1o komanaam ynpaieHus
MPOUCXOIUT NEPEKITIOUCHHUE TUATIA30HOB pabOThl YCUITUTENCH.
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3. NMoarotoBka UcTouyHMKa K paboTe

3.1. SKCI'IﬂyaTaLIMOHHbIe orpaHnyeHus

Ecimu McTounuk BHECEH B MOMEIIECHUE TOCIIE NMPEObIBAHUS CHAPYXKU TPU TEMIIepaType
okpyxaromieit cpeasl Huxke MuHyc 20 °C, TO OH JOJDKEH OBITh BBIIEpKaH B HOPMAIBHBIX yC-
JIOBHUSIX B BBIKIIOYEHHOM COCTOSIHUM HEe MeHee 4 4.

Buumanue! [1pu nonaganuu BoAbl WIM UHBIX KUJKOCTEW BHYTPh KOPITyCa UCIOJIH30Ba-
Hue McTouHuKa HE JOMmyCKaeTCs.

Bunmanne! He monkirodeHHbIE K HArpy3Ke BBIXOJBI TOKA JOJDKHBI OBITH 00S3aTEIBHO
3aMKHYTHI (HE OCTaBJIATH 0€3 HArpy3KH).

3.2. PacnakoBbiBaHue cTouyHUKa

[Tocne uzBneuenus: MctouHnka u3 ynakoBKM MPOBOJAAT HAPYKHBIH OCMOTp, yOexaaroTcs
B OTCYTCTBHM MEXAHMYECKUX TOBPEKICHUN, MPOBEPSIOT HATUYME IUIOMO MpeAnpusiTHS-
H3TOTOBUTEIIS.

[TpoBepsitor KOMIUIeKTHOCTh McTrounmka B coorBercTBuM ¢ TaOm. 2.1 «[lacmopra»
(MC2.211.001 I1IC).

3.3. BknroyeHune UctouHuka

Bunmanne! B nensx 0e3omacHOCTH TOAKIIOYCHHE (OTKIFOYEHHE) MOBEPSEMOTo U ITa-
JIOHHOTO MTPUOOPOB PEKOMEHTyEeTCsI IPOU3BOJUTH NP BHIKIIOYEHHOM MUTAaHUU. B IpOTHBHOM
cllydae MoJAKIYeHUe (OTKIIOYEHUE) K U3MEPSIEMBIM IIETISIM JIOJKHO MPOU3BOAUTHCS B COOT-
BETCTBUH C JICHCTBYIOUIMMH MTPABHIIAMU 3JIEKTPOOE30MACHOTH.

Wctounuk umeet mects kitemMm (Ua, Us, Uc) amsa nmoaxmroueHust GpasHbIX HANPSIKCHUH U
HEWTpaIM B LEMAX HapsoKeHus u mecTh KieMM (la, s, Ic) B memsix Toka. Llenu Toka ramnBa-
HUYECKU Pa3BsA3aHbI MEXIy COOOW W IENbI0 HampspDKeHUs. llernn HampspKeHUs BBITOJHCHBI
CUMMETPHUYHO M UMEIOT 00IIMyI0 Touky (HeWTpaiib). Bce KiaeMMBI pacoiosKeHbl Ha JTUICBOU
nanenu Mcrounuka (cm. puc. 2.1).

Buumanue! HeoOxoaumo creauTh 3a TeM, 4TOOBI COCTUHEHUST OBLTH MPaBUIHHO W Ha-
JIEKHO 3aKPETUICHbl BO M30€XaHWEe MeperpeBa MECT KOHTAaKTa M BO3PACTAHMS TMEPEXOIHOTO
CONPOTUBJICHHUS.

Bxmrouenne MctouHnka npon3BOAAT B CAEAYIOIIEH MOCIEI0BATEIbHOCTH:
1) nmoaxmo4nuTh VICTOYHUK K TOBEPSIEMOMY U ATaJJOHHOMY 000PYIOBaHUIO;
2) BKIIIOYUTH MUTAHKE TIOBEPSAEMOTO U ATAJIOHHOTO 000PYI0BaHUS;

3) BKJIIOUUTH MUTaHUE McTouHHKA.

Buunmanme! Ilepen Bxitouennem nutanus Mctounuka yoeaurech, 4To HENH TOKa 3aMK-
HYTBI (CTOAT TEPEMBIYKH) WIH TOJKIIOYEH MPUOOp C BXOTHBIM CONPOTUBIICHUEM HE OoJjee

0,3 Om.



[Tpu BKIrOYEHUU TUTaHHUS VICTOYHMK MPOM3BOIUT CaMOTECTHPOBAHHE OOOPYIOBAHUS U
HAavYaJIbHYIO0 MHUIMATU3aImo. [locie 3aBepiieHus HHUIMATU3AMYA Ha TUCIIICe MHIUIUPYIOT-
Csl TOBapHBIN 3HAK MPEANPHUATHA-U3TOTOBUTESI, HANMEHOBAHNE M3TOTOBUTEJIS, TUIT IpHOOpa U
BepcwHs porpaMmmHoro obdecrnieuenus (puc. 3.1).

@  MADGOLIEDIO

IHEDIOOODMA 33

TerexfazHell
ZEHEPAMCP-CUHMEZAMSP
CusHancd
npouszBcneHOU HoPMbL

gespcua 1.72

Puc. 3.1. [lucmieit mocie BrimrodeHus Vctounnka

HaxaTre Ha J00YI0 KJIABUIY B 3TOM PEXKHAME MPUBOIUT K OTOOPaKCHUIO HA JUCILIEE
riaBHOTO MeHio Mcrounuka (cm. puc. 4.1).

JInst ycraHOBiIeHHsT pabo4ero pekuMa HeoOXOJMMO BbIIEpkaTh VICTOYHUK B TEYCHUE
30 MHH BO BKJIIOYEHHOM COCTOSTHUH.
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4. Mopsaaok padoThbl

HcTounuk moxeT paboTath B ABYX peKUMaX:

» B pexxume ynpasneHust ot [IK nmo uaTepdeiicy RS-232 ¢ momomipio mporpaMMHOTO
obecnieueHus: «Iueprodopmar;

" B aBTOHOMHOM PE€XHME IPH YIIPABIECHUHU OT KJIaBUATYpPbl, PACIOJOKEHHON Ha JIHLe-
BOoU nmanenu Mcrounuka.

4.1. Pexxum ynpasneHus UctouyHukom ot MK

[Ipu ynpasnenuun Hcrounumkom ot IIK HeoOxommmo ycranoButh Ha [IK mporpammy
«9nepropopma». [Iporpamma «DHepropopma» padoTaeT Moj ONepalMOHHBIMU CHUCTEMAMU
MS Windows 98, 2000, XP, Vista, Windows 7 (32-x u 64-xpa3psiaHasi apxuTtekTypa) (onepa-
[IMOHHAsI CUCTEMA JIOJDKHA 00€CIIeUnBaATh MOICPIKKY KUPUILIHIIEI).

[Tpu pabote ¢ nmporpamMmoit «DHepropopma» peKOMEHAYyeTCsl COBMECTHO ¢ McTouHnKOM
UCIOJIb30BaTh B KAUECTBE 3TAJOHHOIO NMPUOOpPa Uil U3MEPEHUM 3JIEKTPOIHEPreTHIECKUX Be-
JUYHMH W TIOKa3aTeNIe KayecTBa JeKTpodHeprun «dHepromonutop 3.3T1» umu «DHEpromo-
HuTOp 3.1K».

Jlis paboTsl IporpaMMmel pekomeHyercs ucrnoisb3oBath [IK cnepyromeit kondurypa-
IUH:

» mpoueccop Pentium [11 500 MI't wiin 6oiee MOITHBIN;

» He meree 64 Mb O3V,

* He MeHee 3 Mb nuckoBOro npocTpaHcTBa JUlsl yCTAHOBKU IIPOIPaMMBI;

" BHjEOAJANTep C NoJaepKKor paspemenus 1024 X 768;

* CD-ROM (mist ycTaHOBKH IIPOTPaMMBI);

" MBIIIb WIA AHATOTUIHOE YCTPOKHCTBO;

» nBa cBoOoaHBIXx COM-mopra (RS-232).

Jist 6onee KoMPOPTHOI pabOTHI ¢ OONBIIMMUA 0ObEMaMH JAHHBIX MOXKET OTPEOOBATHCS
6onee momusii [1K.

st paGoTsl mporpammel «dHeprodopma» HeooxoaumMo noakaounTh K [1K Mctounuk u
npubop «Duepromorutop 3.3T1» (wiu «duepromonutop 3.1K»).

HcTouyHMK aBTOMAaTUYECKH MEPEXOAUT B pexuM ynpasienus ot 11K mpu ero nmoxgkiroue-
Huu K [1K u 3anmycke nporpammel « QHeprodopma.

Pa6ota ¢ mpudopom «uepromouutop 3.3T1» (umnu «uepromonutop 3.1K») B pesknme
obmeHna ¢ I1K moxpo6HO onucaHa B pyKOBOJCTBE 110 3KCILTyaTallu npruoopa.

[Topsimok paboTel ¢ mporpammoit «3JHeprogopma» mnoapoOHo omucaH B «IIporpamma
»OHeprodopma”. PyKoBOACTBO MOIB30BATEISY.

4.2. PaboTta UcTOYHMKA B aBTOHOMHOM peXume

[Tpu pabote ¢ MCTOYHWKOM B aBTOHOMHOM PEKHME YIIPABJICHHE OCYIICCTBIISICTCS OT
KJIABUATYPBbI, pACIOJIOKEHHOM Ha JUleBOM naHenu Mcrtounuka.

[Mopsimok padotel ¢ mpudopom «Duepromorutop 3.3T1» (wu «IHepromonutop 3.1K»)
B aBTOHOMHOM PEXHUME MOJAPOOHO OMKCAaH B PYKOBOJICTBE IO 3KCIUTyaTanuu npudopa. Hike
OTIHCAH MOPSIIOK paboThl ¢ ICTOYHUKOM B aBTOHOMHOM PEXHME.



4.2.1. Uumepgpelic onepamopa Mcmo4Huka

HNutepdeiic onepaTopa Mcrounnka cOCTOUT M3 18-KHOMOYHOM KJIaBHATYpPhl M JTUCILICS
pasmepom 240 x 128 nukcerneid, pacrioIOKEHHBIX Ha JmieBoi manenu Mcrounnka. OHU mipen-
Ha3HAYEHBI NI BEIOOpa peXUMOB paboThl McToUuHMKA, a TaKKe MPOCMOTpa U MOIU(DHUKAITIN
napaMeTpoB TeHepupyeMoro curHaina. B ta6m. 4.1 ykazano Ha3HaueHue kiaBuin McTouHuka.

Tabnuya 4.1
Ha3nauenue kaasum Mcrounuka
Kiaasuma Beinosnnsiemast pyHKuMs
«0», ..., «9» |- BBOJ U(PPOBHIX 3HAYCHUIH AKTHBHOTO TTOJISI
0 - Iepexo/1 K BBOAY APOOHOM YaCTH 3HAYCHUSI AKTUBHOTO TTOJI;
- BBOJl OTPULATEIbHBIX 3HAUEHUN aKTUBHOTO TOJISI
Ay - HaBUTalus 1o MeHIo,
’ - IEPEXO MEKy MTOJISIMUA B OKHAaX HAaCTPOMKHU IapaMeTpOB
<> - yBeIn4eHHe/YMEHBIIIEHHE YMCI0BOTO 3HAUCHHSI aKTHBHOTO TIOJIS;
’ - IEPEXO0 MEKY IOJISIMA aKTUBUPOBAHHON CTPOKHU COCTOSIHUSA
«ENT» - aKTUBAIIMS BRIOPAHHOTO IMyHKTA MEHIO WJIA PEKUMa CTPOKU COCTOSTHHUS,
- COXpaHEHUE BHECEHHBIX N3MEHEHUI
- BO3BpAT K IpPeabl €My OKHY,
«ESC» p peabIAyeMy Yy
- I€AKTHUBALIMS CTPOKHU COCTOSTHUS
«F» - AKTUBALUSI CTPOKU COCTOSTHUS

HpI/I BKJIFOUCHMH TnuUTaHus McTouyHumka Ha AUCILUICC HHIAUIHUPYCTCA

(cm. puc. 3.1). Haxxatue Ha ar00yr0 KJIaBUIIY B 3TOM PEKHUME MPHUBOIAUT K OTOOPaKECHHIO Ha

JMCIUIee TIIaBHOTO MeHIo Mcrounuka (puc. 4.1).

INEDTOOODMA 3.3

_CMaH3apmHuIU _CU2HaA |
CneuuancHsle CUu2Habl
YcmaHoBKU

BusaAuomeka CuzHancs

TTHE EGE
B,50A |hwa,5@n |

Puc. 4.1. I'naBaoe meHo Mcrouynuka

['maBHOE MEHIO COCTOUT M3 YE€THIPEX ITYHKTOB:
» «CTraHJapTHBIM CUTHAIY,

= «CrerianbHbIE CUTHAJIBI»,

" «YCTaHOBKUY,

= «bubIHOTEKA CUTHAIOBY.

IIpumeuanne. MaTEpdeiic onepaTopa MOKET U3MEHITHCA B YaCTH MOPSIIKa OTOOpaxKe-
Husl uHopmanuu. JlaHHble U3MEHEHUS HE BIUAIOT HAa TEXHUYECKHE U METPOJIOTMYECKUE Xa-

PAKTCPUCTUKH HMcrouHuka.
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He3aBucrumo OT TOro B KakOM M3 IIYHKTOB MEHIO HaxoAUTCA VICTOYHHK, B HUKHEU CTPO-
K€ JUCIUIes BCerja 0ToOpa)xaeTcsi CTpOKa COCTOSTHUSL.

Hapwurarus mo MeHIO OCYIIECTBISCTCS KIIAaBUIIAMH A, V (BBIOPAHHBINH ITyHKT MCHIO BBI-
JenseTcs uHBepcueH 1Beta). UToObl aKTUBUPOBATH BHIOPAHHBIN IMYHKT MEHIO HEOOXOIUMO
HaxkaTh Ha kiaBuiny «ENT», mis Bo3BpaTa k mpeaplaylieMy OKHY HEOOXOAMMO HaKaTh Ha
knaBuiry «ESC». Ilpu akTuBanuu BRIOPAaHHOTO MMyHKTa MEHIO MPOUCXOJUT JIMOO Mepexo]] BO
BJIO’KEHHOE MEHIO, TN0O0 0TOOpaKkaeTCsi COOTBETCTBYIOIEE OKHO HACTPOUKH ITapaMeTpPOB.

B okHax HacTpoiiku mapamMeTpoB (ajiee — OKHO) OTOOpakaeTcs B TEKCTOBOM W/Win
rpaduyeckoM BUJE Ta WM WHAs WHPOpMAILMSA O MapaMeTpax TeHEpHUpPyeMOro CHUTHalla M CO-
JIepYKaTCsl OJJHO WJIM HECKOJIBKO M3MEHSIEMBbIX MoJiei (nanee — mode). [lepexoa oT oaHOTO MMO-
Js1 K IPyTOMY OCYILECTBIISIETCS KJIABUIIAMH A U V. AKTUBHOE I0JI€ BBIIENSAETCS MHBEPCUEH
[BETA.

CriocoObl I3MEHEHUs 3HaYEeHU N TTapaMeTPOB:
1) HaxaTHe Ha KJIABHUIIY » MPUBOIUT K YBCIMYCHHUIO 3HAYCHHS MAapaMeTpa, a HakKaThue
Ha KJaBully € — K yMEHbIIEHUI0. UeM 1onblle yAepKUBaTh KIABUIIY B HAKaTOM
MIOJIOXKEHHH, TeM ObICTpee OyJeT M3MEHSThCS 3HAUeHHE ToJis. VI3MeHeHne 3HaueHus
TOJISI OTPAHUYCHO YCTAHOBIIEHHBIMH TipeaenaMu. Eciau 3HaueHue mojis u3MeHseTCs
UKIUYECKH, TO MOCJe JOCTHKEHUS MAaKCUMyMa, 3HaYeHHe OISl U3MEHUTCS Ha MU-
HUMAaJIbHOE;
2) ¢ nmoMoIIbI IUGPOBBIX KiIaBHII «0», ..., «9» MOXHO HEIOCPEACTBEHHO BBECTH 3HA-
YEHHE MOJIS B YCTAHOBJICHHBIX TPE/IEax;
3) 4TOOBI BBECTH APOOHYIO YaCTh YKCIa HEOOXOUMO MOCIIE BBOJIA IICJION YaCTH HAXaTh
Ha KJaBuily [ 1 BBeCTU HYKHOE 3HAaYEHHUE C MOMOIIBIO IIU(PPOBHIX KIIABHIII;
4) 4TOOBI BBECTH OTPUIIATEIEHOE 3HaYeHHE HeoOxoamMo mepBoi (!) HakaTh KIIaBUIIY
[, mociie 3Toro akTUBHOMY TIOJIFO MPUCBOMTCS MHHUMAIBLHO BO3MOXKHOE (M0 MOJY-
JIF0) OTpHIlaTeNibHOe 3HaYeHue («—1» i nenounciieHHbix moseit, «—0,01» mist mo-
JICH, U3MEHSIOIIUXCS ¢ TUCKPETHOCTHIO «1/100», u T. 11.); manee HeOOXOIUMO BBECTH
HY’KHOE 3HaYCHHUE C IIOMOIIBIO BBIMICOTTMCAHHBIX PABHII.
UToOBbI COXpaHWUTh BHECEHHBIE W3MEHEHHUs, HEOOXOIUMO HaxkaTh Ha KiaBuiny «ENT»,
IIPH 3TOM B CTPOKE COCTOSIHHSI TIOSIBUTCSI TUKTOTpaMMa E, CUTHAJIM3UPYIOIIAs, YTO UIET MPOo-
1ecc mepepacyera nmapaMmerpoB. JlanpHeiias paboTa BO3MOXKHA TOJIBKO TOCJE TOTO, KaK 3Ta
MUKTOrpaMMa rcde3HeT. YToObl 0TKa3aThCs OT U3MEHEHHS 3HAYCHUN MapamMeTpoB HEOOXO -
MO HaXkaTh Ha KJaBuIry «ESC», mpu 3ToM npoun30iiieT BO3BpaT K MPEAbIIYIIIEMY OKHY.

Crtpoka cocTosiHus

B ctpoxke coctosinus (puc. 4.2) oroOpakaercss nH(OpMaIis 00 OCHOBHBIX PEXKHMax pa-
60Tl MicTouHMKA.

D a.288 | Mesffag [’%

HomuHanbHbIe 3HAYCHUS BKIFOYCHHBIX nmoaarana3oOHOB BBIXOOHBIX HI/IKTOFpaMMLI OCHOBHBIX
HaHpSI)I(eHI/II;'I U TOKOB YCI/IJIPITCJIeﬁ TOKa U HAIPSDKECHUA 10 U ITOCJIE PEIKUMOB pa6OTBI
HU3MCHCHHUA CUTHAJIOB HcTounuka

Puc. 4.2. Crpoka cocrostaus Microunnka
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YToOBI aKTUBUPOBATH CTPOKY COCTOSIHUS HEOOXOMMO Ha)KaTh HA KJIaBHITY «F» B Tr000M
pexxume pabotsl Mcrounuka. [locnme 3TOro mosBisieTcss BO3MOXXHOCTh M3MEHSATH OCHOBHEIC
pexxuMbl paboThl MicTounnka. BeIOOp moisi akTHBUPOBAHHOM CTPOKH COCTOSTHHSI OCYIIECTBIIS-
eTcs KiaBuiaMu < ¥ » (BBIOpaHHOE TMOJIC BBIICISICTCS MHBEPCUCH 1BeTa). J[ist AeakTuBanmuu
CTPOKH COCTOSIHUSI HEOOXO0MMO HakaTh Ha KJiaBuiry «ESC».

3HayeHne MUKTOrPaMM OCHOBHBIX PEeXUMOB padoThl McTounuka:

Peorcum 2eHepayuu.
. ]E — I'CHCpalnA BBIXOJHBIX CUTHAJIOB BKIIIOYCHA.
[
. |M — Ha BbIXOJaXx HUctounuka MOAACPKUBAIOTCA HYJICBBIC CUTHAJIBI.

YT0OBI CMEHHUTH PEKHUM, HCOOXOIMMO MEPEUTH K MUKTOTPAMME M HaXKaTh HA KJIABUIIY
«ENT».

Peowcum cmenvr cuenana (docmynen monvko npu ]E):

- 0 IpY aKTUBALMU TOW MUKTOrpaMMbl HaxkaTueM Ha kiaBuury «ENT» mpowucxo-
JUT CMEHA I€HEPUPYEMBIX CUTHAJIOB B COOTBETCTBMM C IIPOU3BEIACHHBIMU W3-
MEHEHUSIMH, IIPH STOM B CTPOKE COCTOSIHUSA MOSIBUTCS MUKTOrpaMma E, CUTHA-
JU3UPYIOLIAsl, YTO UAET MPOLEcC MOAU(PUKALUHN apaMETPOB CUTHAJIOB; Jallb-
Heifmas paboTa BO3MOXKHA TOJIBKO IIOCJIE€ TOTO, KaK 3Ta MHUKTOrpaMMa HCcYe3-
HET.

g - 0TOOpaXkaeTcs MpH 2]

o [
Peoicum CUHXpOHU3aYUU C numarouieu centvro (OocmyneH moJlbKoO npu ):

. — BKJIIOYEH CHHXPOHHBIH C MUTAIOIICH CEThIO PEKUM PabOThI (4aCTOTA BBHIXOIHBIX
CUTHAJIOB OIPEICISACTCS YaCTOTOW MUTAIOIIEH CETH).

o 5 .
. '3&1 — CJICKCHHUC 3a 4aCTOTOU ITMTAKOIICH CCTH OTKIIIOYCHO (‘-IaCTOTa BBIXOJHBIX CHUI-

HAJIOB paBHA 3aJaHHON B okHe «YactoTa» (puc. 4.8)).

qTO6BI CMCHUTH pe>I<I/IM, HeO6XOI[I/IMO HepeﬁTI/I K HHKTOFpaMMe M HA>XaThb Ha KJIaBI/IIHy
«ENT».

IToxg 3HakoM «I>» OTOOpa)katoTCs TEKYyIIHME HOMHUHAJIbHBIC 3HAUCHMs IOJIUAINa30HOB,
BKJIFOYEHHBIX HA YCUJIUTENAX, & O]l 3HAKOM «PRro.» — HOMHUHaJIbHBIE 3HAYECHUS MOUANa30-
HOB, KOTOpbIC OyJyT BKIIFOUCHBI MPH BbIJaue Ha TEHEPAINI0O HOBBIX (M3MEHEHHBIX) CHTHAJIOB.

ITocne BeImOTHEHUS KOMaH/[ E NN ]E, OTHU 3HAYCHUA CTAaHOBATCS PaBHBIMU.

[Ipu He3aBepIIeHHOM Mpoliecce MoauduKanuu/mepepacyera MapaMeTpoB PSIOM C MHUK-
TOTpaMMaMH OCHOBHBIX PEXHMOB paboTbl lcrounuka oToOpaXkaeTcs NHUKTOTpamMma
(puc. 4.3). B Teuenue aToro BpeMeHH VICTOUHUK HE pearupyer Ha Ha)KaThue KJIaBHII BCTPOCH-

HOM KJaBHaTyphl. JlanpHeias paboTa BO3MOYKHA TOJIBKO TMOCJIE€ TOTO, KaK 3Ta MUKTOrpaMMma
UCYE3HET.

P88 | MstHan E’"ﬂ'ﬂ'{}

Puc. 4.3. Crpoka cocrosiaus VIcTOUHHKA IPU HE3aBEPIICHHOM IPOIECCE
MoubuKalur/mepepacueTa napaMeTpoB
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Ecnu Tekymee OKHO MMeeT KOHTEKCTHO-3aBUCUMYTO JOTIOTHATEIBHYI0 (YHKIINIO, TO TPH
aKTHBAIlUU CTPOKH COCTOSIHMS B €€ JIEBOM yacTh OyJeT oToOpa)kaThCs Ha3BaHHE ITOW (yHK-
un (puc. 4.4). UtoObl aKTHBHPOBATh JONOJHUTEILHYIO (YHKIMIO, HEOOXOAUMO Ha)KaTh Ha
kiaBuiry «<ENT».

MaMeHUme &UJd ¥ ] o

Puc. 4.4. AkTuBHpOBaHHAas CTPOKA COCTOSHUS VICTOUHMKA C JOTTOTHUTEIBHON (PyHKIUEH

4.2.2. Pexxum «CmaHOapmHbIlU cu2Has»

B atom pexxume Ha Bbixoze McTounuka GopMupyeTcsi CHHYCOUIaIbHBIA CUTHAJ. 3Haue-
HUs ()a30BBIX CIBUTOB MEXK/y HAMPSHKEHUSIMU pa3HbIX (a3 ycTaHaBIMBAIOTCs paBHbIME 120°.
B okne pexunma «CranaapTHeiid curHam» (puc. 4.5) MOXKHO 3a/1aTh:
" OCHOBHYIO YacTOTYy (Y4acTOTy MepBOW rapMOHHKH) (uama3oH 3HaueHuii — ot 42,50 1o
70,00 I'tg ¢ trarom 0,01 I'm);
" 3HaueHUs (a30BBIX CIBUTOB MEXKIy TOKaMHU M HAINPsDKCHUSAMU JUIs BeexX (a3 (maumara-
30H 3HaueHuit — ot —179,99° no +180,00° ¢ marom 0,01°);
" 3HayeHHUS HanpsukeHui (Tuana3oH sHaueHuit — ot 0 10 268 B ¢ marom 0,001 B);
" 3HauyeHHUsS TOKOB (auamna3on 3HaueHuit — oT 0 10 8 A ¢ marom 0,00001 A).
C nomoursio nepekmodareneii B moxno oTKmoYaTh (06HYIATH) TOKM BHIOpaHHOM (ha-
3bl. JIJIg 3TOTO HEOOXOIMMO BHIOpATh HY)KHBIN MEPEKITI0YATENh C MOMOIIBI0 KIaBUIl <, » U
HaXkaTh Ha KiaBuiry «ENT».

CmaH3apmHblU CU2HAaN
F D0 . 0N
Jzon UIL: 30,00 -
U ! 79,000 B
I.1:1I:: ©,50000 A
B¢ B¢ [x
aitan | hoatten | e

Puc. 4.5. OkHo 3a1anus mapaMeTpoB CTAHAAPTHOTO CUTHAJa

Jlnis mepepacuera ¢popM CHUTHAJIOB HeoOXoAuMoO HakaTh Ha kmaBuiry «ENT». Ilepepac-
94eT MOXKET 3aHSTh JUTUTEIBHOE BpeMs (10 5 ¢ B 3aBUCUMOCTH OT (OPM MEePepacUUTHIBAEMBIX
CUTHAJIOB U OT KOJMYECTBA KAHAJIOB, 110 KOTOPBIM JOJKHBI ObITh MepepacuuTanbl (JOPMbI CUT-

HaJIoB). B mporecce nepepacuera B CTpOKe COCTOSIHUSL OTOOpaxkaeTcst mukTorpamma I,
IIpumeuyanne. Bce n3MeHeHus1, npon3BeieHHbIE B pexume «CTaHIapTHBIA CUTHAID», aB-

TOMAaTHYECKHI 0TOOpaXkaroTcs B pexuMax «Cyorapmonukmn» (1. 4.2.3.2) u «®da3oBoe ynpag-
aenue» (1. 4.2.3.3) 1 Ha000POT.
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4.2.3. MeHro «CneuuasibHble CU2HasbI»

Menro «Creruanbabie curaais» (puc. 4.6) COCTOUT U3 MIECTH PEKUMOB, ITO3BOJISIONINX
3a/1aBaTh pa3auvHbIe ()OPMBI CUTHAJIOB!

» «[IpousBonbHas Gopmar;

= «CyOrapMOHUKH»;

= «®a3oB0€ ynpaBIeHUEY;

= «[IpoBaibl U nepeHANPSKEHUS?;

= «Draukep»;

= «bubIMOTEKA CUTHAIOBY.

CNEUHASIBHBIE CHITHAJDI
MepouzBdoAvHaAAa hopMa
CUE2apMOoHUKU
PazoBoe YynpabacesHue
MeoBansl U NnepeHanp.
PauKkep
BusaucmeKka cu
Detéda [ Mea,284

HaNoHt

Puc. 4.6. Menro «CrieniaabHbIE CUTHAIBI»

4.2.3.1. Menio «IIpousBoabHasi popma»

Ot0 MeHio (puc. 4.7) OTKPBIBACT JOCTYN K YCTAaHOBKE MPOW3BOJBHBIX 3HAYCHHUU Mapa-
METPOB CUTHAJIOB Ha BBIXOAax McTounuka (B mpenenax JomyCTUMBIX 3HAYCHUH):

" YaCTOTHI;

" Mex(a3HbIX YIJIOB,;

* (opmsl curnaa,

" NEHCTBYIOIIMX 3HAYCHUM.

Kpome Toro, 31ech e BKItouaeTcs / OTKIFOYACTCS PEKUM UHTEPTapMOHUK.

NMPCHUIBOSABHAA $OPMA

Hacmoma
MexhazHele Yl

POPMa CU2Hana

fleucms . 3HadseHUA
MHMep2apMOHUKU BblKA
D 285 |F'W-|a,5|an | |%|fl'

Puc. 4.7. Mento «IIpouzBonbsHas popma»

Pexum «Yacrora»

B okne pexxuma «Yacrora» (puc. 4.8) 3amaercs 3Ha4eHIe OCHOBHOW YacTOTHI (4aCTOTHI ITep-
BOM TapMOHHKH) TeHEPUPYyEeMOl TpeX(ha3HOW CHCTEMbI HATIPSDKCHUI M TOKOB MPU OTKITFOYCHHOM
PEKMME CUHXPOHHU3ALMY C IUTAIOLIEH CETHIO (@). IIpy BKJIFOUEHHOM pEXMME CUHXPOHU3ALNHU C

MUTAIOIICH CEThIO ) 4aCTOTa BBIXOAHBIX CUTHAJIOB OIIPCACIIACTCA YacTOTOM IMUTAIOIIECH CETU U
3HAUYCHHEC YaCTOThLI, BBCICHHOC B JAHHOM OKHC, HC IPUHUMACTCA K NCITOJTHCHUIO.

14
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Hacmoma (F . "y . o8, 00

i e L =N L A

> 0 2E£58 Pro-p EdGR i

Puc. 4.8. OxkHO 3amaHus YaCTOTHI CUTHAJIA

OKHO COAEPKHUT €IWHCTBEHHOE M3MeHsemoe mose «Yacrtora». J{uama3zoH 3HauyeHUNH —
ot 42,50 no 70,00 I'y ¢ mrarom 0,01 I'm. B mpomecce n3sMeHeHus 3Ha4eHUsT YaCTOThI HA JIHC-
iee 0TOOpaXKaroTCs 3HaYEHUE TEKYIIEH 4acTOThl U OCIMJLIOTpaMMa CUTHAIA C TEeKYyIel Jac-
TOTOM.

Pexum «MexdasHbie yribl»

B oxHe pexxuma «Mexdasznbie yrib» (puc. 4.9) 3amarorcs 3Ha4eHUS (a30BbIX CIBUTOB
MEXIy HalpsDKEHUSMHU Pa3HbIX (a3, a Takke MEXIy TOKaMU M HANPsSHKCHUSIMU OIHOW (a3b
(bazHbIME yriiaMu MEXIY KaHaIaMH, MO ONPEACICHUIO, CYUTAIOTCS (pa3HbIe YIIIbl MEXKIY Hep-
BBIMU FAPMOHHMKAMU CUTHAJIOB B KaHAJAX).

MexihaszHble Yaabl, °

I 120,00
“ U: U; : 120,006
) U. U, : 120,006
0 U, I : 30,00
i Ues I: : 30,00
U: I: : 30,008
B Ean | MroTERA | 2

Puc. 4.9. OkHo 3a1anust MexX(a3HbIX yTI0B

OKHO cOJepKUT 6 U3MEHsIeMbIX TOJIeH, COOTBETCTBYIOIIUX YIJIaM MEX]y MEepPBbIMU rap-
MOHHMKaMH T€HEPHPYEMbIX cUTrHaJIOB. J{nanazoH 3HaueHuii — ot —179,99° no +180,00° ¢ ma-
rom 0,01°. JlaHHbIE MOJIS AOIMTYCKAIOT MUKJINIECKOE N3MEHEHHE CBOMX 3HAYCHHU.

W3meHeHus 3HaUCHHH TI0JIe 0TOOpaXkaroTCs Ha BEKTOPHOM JAuarpaMmMe cieBa. BeKTopsl,
yToJ MEXAYy KOTOPBIMH B JIAaHHBI MOMEHT BBIOpaH JUIsl U3MEHEHHS, OTOOPaKAIOTCSI B BUIE
CTPEJIOK.

Pexnm «@opma curaana»

JlanHOE OKHO MMeeT 4 BapuaHTa IpecTaBieHus nHpopmanuu o GopMe CUrHaa:

® «OcuwuiorpamMmma;

" «CrekTp (JTMHEHHBIH)»;

» «Cnektp (1orapudMudeckuii)»;

= «®a3pl rapMOHUK.

[lepexmoueHre Mexay BapHaHTaMH TIPEACTABICHHS OCYIIECTBISACTCS Yepe3 IOIMOJHU-
TeIbHYI0 (PYHKIIMIO TaHHOTO OKHa «VM3MeHHTh BUI» Hakathem kiaaBumu «ENT». Ota ¢yHk-
1Sl CTAHOBUTCSI IOCTYITHOM MPU aKTUBAIIMK CTPOKHU COCTOSTHUSI.
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B oknax pexuma «@opma curHana» 3agaercs popMa CUTHaja B KaKIOM W3 LLIECTH BbI-
XOJHBIX KaHaioB McTouHuKa.

B okne «Ocmmutorpamma» (puc. 4.10) oToOpakaercst oCIIIUIOrpaMMa TEKYIIero CUTHa-
7a B BelOpaHHOM KaHajie. MHdopmanus, otoOpakaemas B JaHHOM OKHE, 3aBUCHT OT TOTO,
BKJIIOYEH WJIM BBIKJIIOYEH PEKUM MHTEPIapMOHUK.

QocyunnoespaMMa n: 3 | DocuuanospaMMa n:10.5

___I___:___:___:__maH Uh:-:-- ___-I___.I-___:____I__ Ur‘l!‘:‘l

Nt [ ] N N B
. 90,00 : l I l B.00

H---- - eemin Karaa | H---4---t---F----- [ KaHan ;

B T2 T U, | @ T 2T U
= » BUJ 02 HazMeHum: BUusll

Puc. 4.10. OxHo «®opma curranga» B BapuaHTe npezcTaBieHus «Ocuuiorpamma»
(cmeBa — peXMM MHTEPrapMOHUK BBIKITIOUCH, CIIpaBa — PEKUM WHTEPrapMOHUK BKIIFOYCH)

OKHO coziep>XUT 4 U3MEHSAEMBIX I10JIA:
" HOMep rapMOHHKH («N») I BEIOOpa HOMEpa TApPMOHUKY CUTHAJIA B aKTHBHOM KaHaJIe:

= Peoicum unmepeapmonux vikiroyer. Beioop ocymectsisiercs us psinga 1, 2, ..., 49, 50.
" Peocum unmepeapmonux exiarouer. Beioop ocymectsusercs u3 psiaa 0,5; 1; 1,5; 2;
., 50; 50,5.

Br160op ocymiectBisieTcs kiaBuiamu <, »;

" OTHOCHUTEJIbHAS aMIUIMTY1a BeIOpaHHo# rapmoHuku («Uy» mim «l») (ycraHaBnuBaer-
Cs B MPOIICHTaX OT aMIUTUTY/IbI IEPBOM TAPMOHHKH):

" Peowcum unmepeapmornux evikuoyer. Jlnanason snagenuii ot 0 qo 100,00 % c¢ marom
0,01 %.

"  Peowcum unmepeapmonux exnover. Jlnanazon 3Hauenuit ot 0 g0 15,00 % c marom
0,01 %.

" OTHOCHUTENbHAs (a3a BHIOPAHHOH TapMOHHKH (<1 n») (YCTaHABIMBACTCS OTHOCUTEIb-
HO TICPBOM TapMOHWMKHM CHTHaJla B BBIOPAHHOM KaHaje; JaWana3oH 3HAYCHHUU
ot —179,99° no 180,00° ¢ mrarom 0,01°);

" Ha3BaHME KaHaa (I NePEKITIOUSHHS MEXIY IIECThIO KAHAIAMH).

B okne «Cnektp (munHeitnbiit)» (puc. 4.11) oroOpakaercss CreKTporpaMMa TEKYIIEero
CUTHaJIa B BBIOPAaHHOM KaHaJle B IMHEHHOM MaciuTaoe.

Cl"‘lE!K:lTlP (AUH. ] n: 11

Puc. 4.11. OxHo «®opma curHasia» B BapuaHTe npeacraBieHus «CrexTp (JTMHEHHbII)»
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B oxne «Crextp (nmorapudmudeckuii)» (puc. 4.12) oroOpaxkaercs CIEKTporpamMma Te-
KyILIEro CUrHaja B BRHIOpaHHOM KaHajie B JiorapupmudeckoM macinrade (B aeruodenax), HO Yu-
CJIOBBIC 3HAYCHHS OTHOCUTEIBHBIX aMILTUTY] TAPMOHHK OTOOPaKAIOTCS M MOAU(PHUIIUPYIOTCS B
nuHEHHOM MaciiTade (B MPOIeHTaX OTHOCUTENIFHO NIEPBOM TAPMOHUKH).

Cnekmp (aA¢2.) n:

D aTZRR [ Mo o [ v

Puc. 4.12. Oxno «@®opma curHana» B BapuanTe npeacraBieHus «Crextp (JorapudmMudeckuii)»

B okne «®a3bl rapmonnk» (puc. 4.13) oroOpaxkaeTcst ClieKTporpaMmma yriioB caBura ¢as
TapMOHUK OTHOCUTEJIHHO MEPBOI TapMOHUKH CUTHAJa B BRLIOpAaHHOM KaHalIe.

tha3wl 2apMOHUK n: 15
Un . %
8,00
‘Pi—l"l:l © :
KaHan:

U
[ o2l

Puc. 4.13. Oxno «®@opma currana» B BapuaHTe npeacraBieHus «Dazbl rapMOHUK»

Oxna «Crektp (uHelnHbIi)», «Crektp (orapudmuueckuii)» u «@Da3pl rapMOHHK» CO-
JIepIKaT TOJIBKO JIBA U3MCHSEMBIX TTOJIS:

" HOMeEp TapMOHHKH («N»); BBIOOp HOMEpa FapMOHUKHU OCYIIECTBIIACTCS KITaBUIIIAMU A
¥ Y, IpU 3TOM KypCOp Ha CHEKTpOrpaMme IepeMeniaeTcsi Ha CIEKTPaIbHYIO JTMHUIO,
COOTBETCTBYIOIIYIO BEIOPAaHHOM rAPMOHUKE;

» «OTHOCUTENbHAS aMIUTHTYyJa BhIOpaHHOW rapMoHUKu» («Up» mmm «l») (s oxon
«Cnektp (nuHelnbIi)» 1 «Crektp (Jiorapudmuueckuii)»); «OTHOCHTEIbHAS (a3a BbI-
OpaHHOI rapMOHUKM» («@1_p») (U1 OKHA «Da3bl FAPMOHUK).

Bri0op kaHama OCyIIECTBISETCS TOIBKO B OKHE « OCIIHIUIOrpaMMa.

Pesxkum «/lelicTByOIIME 3HAYCHUAY

B okne pexxuma «JlerictByromue 3HaueHus» (puc. 4.14) 3amarotcs neicTByrOIUE 3HAYE-
HUS IEPBBIX TAPMOHUK BBIXOJHBIX CUTHAJIOB.

OxHO conepkuT 6 M3MEHseMbIX MOJel i 3a4aHus JAECUCTBYIOIIMX 3HAYEHUM MEepBBIX
TapMOHMK CUTHAJIOB MO Ka)JA0My U3 6 xaHayoB. /[nanma3oH 3Ha4yeHMii MoJjiel, COOTBETCTBYIO-
X KaHanam HanpspkeHus, — oT 0 mo 268 B ¢ marom 0,001 B. /lnana3zon 3HaueHMiA moJieH,
COOTBETCTBYIONMX KaHayiaM Toka, — oT 0 10 8 A ¢ marom 0,00001 A.
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deucms .1-X ZapMOHUK:
U, . 7P.000 B
U:. . 7P.000 B
U. . 7P.000 B
I.: B.50008 A
I 0. S0000
I. . 8.250080 A

D adf | Me-alfdf “ild

Puc. 4.14. OxHo 3aaHus IEHCTBYIOMNUX 3HAYCHUN TTEPBBIX TAPMOHHK BBIXOHBIX CUTHAJIOB

BruiioueHue / OTKJIIOUEHUE Pe:KUMA HHTEPTapMOHUK

Jnst BKiTFOUeHMs / OTKITIOUEHUS peKUMa HHTEPTapMOHUK HEOOXOIMMO BBIICTHUTh JaHHBIN
MyHKT MEHIO W HaxaTh Ha kiaBuiry «ENT», mpu 3ToM cnipaBa moSIBUTCS COOTBETCTBYIOIIAS
HAJIUCh. «BKJI» — PEXUM BKIIIOUYEH, «BBIKJI» — PEKHUM BBIKIIOYEH.

IIpumeuyanue. [Ipy BKIIOYEHHOM PEKMME MHTEPrapMOHUK BpeMs IepepacdeTa CUrHajia
YBEJIMYNBAETCA.

4.2.3.2. Pexxum «CyO0rapMoOHMKH»
B stom pexume Ha Beixogax Toka Vcrounuka la, Is, Ic hopmupyrorcst curaansl, BUj Ko-
TOPBIX MpeACTaBieH Ha puc. 4.15.

/ ™\

Y

N/

<«— [ —»<— T —>»«— T —><«<— T —><— T —>

Puc. 4.15. ®opma BEIXOHOTO CUTHANIA B pexuMe «CyOrapMOHUKI»
(T — nmepuon curHasna)

B oxne pexnma «Cyorapmonuku» (puc. 4.16) MoxHO 3a71aTh:

" OCHOBHYIO YacTOTYy (4acTOTy IepBOM rapMOHHKH);

" 3HaueHUs (a30BBIX CABUTOB MEXIY TOKAMH W HANIPSHKEHUSIME TS BeexX (a3,

" 3HAauYCHUS HANPSHKCHUH M TOKOB.

C nomosio nepekrodareneii X Moo oTkmoyaTh (0GHYIATH) TOKM BHIOpAaHHOM (ha-
361, J[71s1 5TOr0 HEOOXOAMMO BBHIOPATH HY)KHBIA MEPEKIIIOYaTeNh ¢ TOMOIIBIO KiIaBuml <, » |
HaxkaTh KiaBuIiry «<ENT».

3HaveHus (ha30BBIX CIBUTOB MEXKIY HANPSHKCHUSMH Pa3HBIX (a3 yCTaHABIMBAIOTCS PaB-
HbIME 120°,

18
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Cye2aPHOHUKU
F AT ru
Yzon UI: 30,00 °
U : 70,000 B
1,1:.1I.: ©,50000 A
X X X
préan | mepigdn | W0

Puc. 4.16. OxHO 3aaHus TApaMeTPOB CyOrapMOHHK

4.2.3.3. Pexxum «@a3oBoe ynpapJjieHHe»
B sTom pexxnme Ha Beixogax Toka Mctounuka la, Is, Ic popmupyroTcs curnansl, BUj KO-
TOPBIX MpejcTaBiieH Ha puc. 4.17.

A

—

-
-

T/4

~« T

Y

< T > T >

Puc. 4.17. ®opma BBIXOJHOTO cUTHAJIA B pexkume «DazoBoe yIpaBlIeHUE»
(T — mepuon curuaa)

B okne pexuma «DazoBoe ynpasienue» (puc. 4.18) MoxHO 3a1aTh:

" OCHOBHYIO YacTOTY (4acTOTy IepBOi rapMOHHKH);

* 3HaueHUs (a30BBIX CABUTOB MEXIY TOKAMH U HANPSHKEHUSIME TS BcexX (a3,

" 3HAYCHMS HANPSHKEHUN U TOKOB.

C nomomibio nepexmoyateneit X moxuo oTkmoyaTh (06HYNATH) TOKM BHIOpaHHOM (a-
3bl1. J{71s1 5TOr0 HEOOXO0AMMO BBHIOPATH HYKHBIN MEPEKIIIOYaTeNlb ¢ OMOIIBIO KiIaBuil <, » |
HaxaTh Ki1aBuiry «<ENT».

3HayeHust (a30BBIX CABUIOB MEXy HANPSKEHUSMH Pa3HbIX (a3 yCTaHABIUBAIOTCS paB-
HbiMH 120°.

Pa3cB0e YnpabaesHUEe

F . 580,00 U
Jzon Ul 30,00 -
U rd-melels B
I.I:1I:: ©,50000 A
X X X

oiE6A | piEan [ e

Puc. 4.18. OxHo 3a1anus napameTpoB (ha30BOTO yIpaBIeHUS]
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4.2.3.4. Pexxum «IIpoBajibl U nepeHANIPSKEHU»

B oxne pexuma «IIpoBanbl u nepeHanpsbkenus» (puc. 4.19) 3agaroTcs ciaeayromime ma-

pameTphI:

KOJIMYECTBO IMPOBAJIOB I TepeHanpspkeHnit («n») (amana3on 3HaueHuit — ot 0 1o
100 000);

JUTATEIILHOCTh OJHOTO TPOBajia WU IepeHanpsokeHus («i») (muama3oH 3HaYCHWA —
ot 0 10 600 c, mar — 0,001 ¢);

NepUO]] MEXy BOSHHKHOBCHHEM IPOBAIOB WM TepeHanpspkeHuid («T») (nmama3on
snaueHuit — ot 0 10 600 ¢, mar — 0,001 ¢; T He MOXkeT ObITh MEHbIIIE t);

CMEIICHUE TI0 BPEMEHH OTHOCHUTEIILHO 3aIlyCcKa MepBOro MpoBaJia WM MEepeHAIpsKe-
aus («t») (quamason 3uauenuii — ot 0 mo 600 ¢, mar — 0,001 ¢);

¢da30BbIi CABUI IpoBaja WM IepeHanpsokeHus («@n,») (auama3oH 3HAYeHHH —
ot —179,99° no 180,00° ¢ mrarom 0,01°);

npuBszka k moaynepuony («IIpus. k mm»). ITpr aKTHBaMK 3TOTO MYHKTA HAXKATHEM
knapuimu «ENT» mocre mepepacuera CUTrHaJIOB HA4Yalo KakJ0ro MpoBajia UK Tepe-
HaNpsDKEHUsT OyIeT NMPUBSA3BIBATHCSA K MONYTEPHOAY. Pekomendyemces ucnoiv3osams
npu 3a0anuu ¢azoeo2o cosuea;

BenrmunHa nposana (ot 0 mo 100 %) mnm nepenanpsixenus (ot 100 mo 200 %) mis ka-
xmoi ¢assl (Ua, U, Uc) (mar — 0,01 %).

MNMpoeBansl U NEPEHANP.

n 300 Us . %
I . 8.85080 c | 100,008
T 5.800 c | U: ,x:

tn: 9,888 cC o8, 00
‘Ph: B:BB ® UC:-?"';:
Apus. .k nn L[l 190 .08

b2 (v, B38| XA

Puc. 4.19. OxHo 3a1aHus MapaMeTpoB MPOBAJIOB U TIEPEHANPSIKCHUNA

B aToM pexxume mpeien 1o HanpsiKeHUIO BCeria ycranaBpiuBaeTcs paBHbiM 220 B.

4.2.3.5. Pexxum «Diaukep»

B sTtom PCKHUME Ha BbIXObI Hcrounuka Ho4ar0TCA KOoJIEOaHMS HaIps>KCHUA CO CICAYHO-

IIUMH XapaKTCPUCTUKAMMU.

20

Howmep Yucyo msmenennii | OTHoCUTEbHOE U3MEHEHUE
B MHHYTY Hanpsekenust AU/U, %
1 1 2,720
2 2 2,210
3 7 1,460
4 39 0,905
5 110 0,725
6 1620 0,402

[TapameTpbl cUTrHANa 3a7al0TCS MyTeM BbIOOpa B OkHe pekuma «Dmukep» (puc. 4.20)
HOMEPA, COOTBETCTBYIOIIETO OJIHOMY M3 IIECTH BAPUAHTOB W3 NPUBEICHHON TA0JIUIIBI, U MHO-
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XKuTes, Ha KOTopblid ymMHoxkaeTcss AU/U. Muoxurenp u3mensercs B npeaenax ot 0,01 mo
25,00 c mrarom 0,01.

PAUKEP

HOMEP 1
MHOKUME AN
UZM. B MUH. 1
AU-U 2.72080

TIHE EOE
B, EGA |hwa,5@n |

Puc. 4.20. OxHo 3a1aHus napameTpoB (iaukepa

4.2.3.6. Menro «budaunorexka curuHajioB»
Cwm. . 4.2.5.

4.2.4. MeHO «YcmaHoO8KU>»

Menro «¥YcranoBku» (puc. 4.21) COCTOUT U3 ABYX ITyHKTOB:
= Ckopoctb o RS-232;
= S3bIK.

JCTAHOBKH

CRopoCmMe N RS232
H3blK

Z70E | P ZZ0E |
5. HAH R-5, 8680

Puc. 4.21. MeH «YCTaHOBKI»

4.2.4.1. Cxopoctb o RS-232
[Tocne axktuBanuu myHkTa «CkopocTh 1Mo RS-232» mosiBasieTcss BO3MOXHOCTH BBIOOpA
3HaveHus: ckopoctu oomeHa ¢ [IK mo nocnenosarensHOMy mHTepdeiicy RS-232 (puc. 4.22).
Bo3morkHa ycraHOBKa ciieayrommx 3Hadennii ckopoctr: 115 200, 38 400, 19 200, 9600 6urt/c.
Br160p HY)KHOTO 3HaYEHHS OCYIIECTBISETCS ¢ TOMOIIBI0 KiaaBuml A, ¥V u «ENT». Brr-
OpaHHOE 3HAaYEHHUE CKOPOCTHU 0TOOpakaeTcsl B BEpXHEH CTpOKE AMCILIEs.

(g de=leled) |- P01 15200 6¢d

115200 &od
384080 604
192800 604

9600 Bod

stgan | MestEas | [0

Puc. 4.22. Menro Bei6opa ckopoctu oomena ¢ 1K mo uaTepdeticy RS-232
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4.2.4.2. S13bIk
[Tocne akTMBaUM MYHKTA «SI3BIK» MOSBISETCS BO3MOXXHOCTh CMEHBI SI3bIKa 0TOOpaKeHHUs
uHpopMaIui Ha auciutee mpudopa (puc. 4.23). MoxxHO BBIOpaTh MO0 PYCCKHIA, TM00 aHTIINI-
CKHIA S3bIK. BEIOOp HYKHOTO SI3bIKa OCYIIECTBIISICTCS C MOMOIIBIO KIaBuil A, ¥V 1 «kENT».

H3bIlK

English

TTOE TIOE
5,660 |F'ﬂ°-5, BA |

Puc. 4.23. MeHnto BbeIOOpa si3bIKa

4.2.5. MeHro «Bubnnuomeka cu2Hasnoe»

Menro «bubnuoteka curranos» (puc. 4.24) coCTOUT U3 ABYX MYHKTOB:
* «3arpy3uth curHam» (Ui 3arpy3Ku paHee COXpaHEHHOTO CUTHAIA);
» «CoXxpaHHUTh CUTHAI» (JIUIS COXpaHEHHs 3HAYCHUH MapaMeTPOB TEKYIIETO CUTHAIIA).

BUBAUOTEKA CUCHAMNCB

CoXpPaHumbe CcuzHan

TTEE EOE
B.EAA |F'F=°-|a,5|an |

Puc. 4.24. Mento 6UOIMOTEKU CUTHATIOB

[Tocne akTUBAaLMKM HY>KHOTO MyHKTa MPOUCXOIUT MEPEX0]l B MEHIO BbIOOpa OMOIMOTEKU
(puc. 4.25). Beero cymectByer 12 oubauorek nmo 10 curuanos B kaxaoi. Beioop HeoOxomau-
MOU OHMONMOTEKH OCYIIECTBISETCS KIABUIIAMU A U VY, a MEPEeXoJ]l MEXIAy CTPAHHUIIAMH —
KJIaBuIiamMu < 1 ».

BbIEOP BUBAUOTEKM BbIEOP BUBAUOTEKMH
Busaucmeka 1 Bueaucmeka 7
Busaucmeka 8

Buaucomeka 3

Busauomeka 4 Bueaucmeka 1@
Busauomeka 5 Bueauomerka 11
BusauomerKa & Bueauomeka 12

| dAHE

Dacéin | Pe-n, B8R p 28R | M-a,EBA |

Puc. 4.25. Mento Bbibopa 6ubnorexu (ctpanuiist 1 u 2)

[Tocne BbIOOpa OMOMMOTEKM TMOSBIISIETCS BO3MOXKHOCTH BbIOpaTh onuH u3 10 curxamos
aT0i OubaroTeku (puc. 4.26). B MeHIO 0TOOpa)karoTCs Ha3BaHUS YKE COXPAHEHHBIX CUTHAJIOB, a
cBOOO/IHBIE SYEHKM NI COXPAHEHHUS HOBBIX CUTHAJIOB O0O3HauaroTcsi Haamuchio «Her nan-
HBIX». BBIOOp cHrHanma oCymecTBIseTcs KJIaBUIIaMH A U Y, a TIEPEX0 MEXIy CTPaHULAMH —
KiaBuiamMu < u ».
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BblIEOP CUICHAAA

CuzHan 1

Hem JgaHHuIX
Hem JgaHHBIX
Hem JgaHHBIX
Hem gaHHbBIX

N Z22OE
Datéan | te-g, B84 |

Puc. 4.26. Mento Bbibopa curaaina (ctpanura 1)

Ecnu Obut akTMBUpPOBaH MyHKT «3arpy3uTh CHUTHAI», TO IMOCIE BhIOOpa B OMOIMOTEKE
OJIHOTO M3 COXPAHEHHBIX CUTHAJIOB IIPOMCXOIUT 3arpy3ka 3HaYCHHUH MapamMeTpoB 3TOT0 CUTHa-
na B pexxuM «IIpousBonbHas ¢opma», a KpaTtkas MH(OpMalus 0 HEM O0TOOpakaeTcst Ha JTUC-
wiee (puc. 4.27).

SaZpyY3umb cuzHan

CuzHan 1

| I.A__| U.B |
Al ©,53000 o .000
B| 0.53000 o .000
C| 8.53000 o .000

Hacmoma : 45.88 [

D o728 | Mo, Ebh

Puc. 4.27. IIpocMOTp mapamMeTpoB 3arpy>KeHHOT0 CHUTHaJIa

Ecnu Obu1 aktuBHpoBaH MyHKT «COXpaHUTh CUTHAJ», TO MOCie BbIOOpa B OMONIHMOTEKE
CBOOOJTHOM STYEHKHU JJI1 COXpAHEHHS] CHTHAJIA WM YK€ COXPAaHEHHOTO CHTHaja sl ero mepe-
3allMCH Ha JUCIICe 0TOOpaKaeTCs SKpaHHas KiaBuaTypa Ui BBoja Ha3BaHus (puc. 4.28).

Béedume HazBaHUe
CuzsHan 1
FREBrAEX3HHAKAMHOMNPCTY
¢XUYUWLBbIBINHaER 233
uﬂmnMHonpcmHmHuummhm
b3NAR123458789. -=
21 ()/% QK ggTﬂHTb

TTEE EGE
a t8n | Mo, Ean

Puc. 4.28. DxpanHas K1aBuaTypa JUIsi BBOAa Ha3BaHUs CUTHAJA

Ha3BaHue curnanga MOXeT COCTOATh MaKCUMyM #3 20 CHMBOJIOB.

KnaBumu A, v, < u » cioykar A BEIOOpa HE00X0JMMOTO CHMBOJIA.

Krnapuma «ENT» ciayxut 117151 BBOJIa CHUMBOJIA.

YToOBI yAQIUTh TTOCIEIHUH CUMBOJI HEOOXOIMMO C MIOMOIIBIO KIIaBHIll A, V¥, < U » BHI-
OpaTh Ha SKpaHHOH KiaBuatype cioBo «Y JJAJIMTb» u naxars Ha kinaBumry «ENT».

OkoHuYaHK€e BBOJIa UMEHU M COXPAHEHHE CUTHAJa MPOUCXOAT MPHU BEIOOpE HA SKPAHHOU
knaBuarype cioa «OK» u Haxxaruu Ha knaBuiry «ENT».
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