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AJNEKTPOHHBIA BJIOK 3KCTPEMYMOB ABTOMATHYECKOTO
YCTPOUCTBA OJd USMEPEHHS BHBPAHHOHHDIX
XAPAKTEPHCTHK

A. B. TPUXAHOB, B. M. PA3HH

(TlpencraBnena HAayyHHEM CeMHHapOM (akKy/abTeTa aBTOMAaTHKH H BBHIYHCAHTENBHOH TEXHHKH)

DAEKTPOHHbBIH 6J0K 3KCTPEMYMOB, NYCKAa U OCTAHOBA SMIBJAETCA HAUOO-
Jee BaXKHbIM GJOKOM aBTOMAaTHYECKOTO YCTPOMCTBA OINpeJeseHHs: CpejHEro
3HAUeHHA OTX0JAa A Kopnyca NMHeBMaTHueckoro MoJotka [l].

Beanunna A omnpepeasiercss 3a QUKCHPOBAHHOE KOJHUYECTBO Mg KOJe-
Ganui kKopnyca no gopwmyJae [1]:

A—-—-E(X--JC),

q’ i=1

I‘lle X, u x — 3HA4YeHHd MakKCHMyMd H MHHHUMYMa COOTBETCTBEHHO BH6p0~

rpaMMbl KOpIIyca MOJIOTKAa AJs i-ro KoJebaHus.

Boiuncsoenue BeamunHsl A 1o ykasaHHoil (QopmyJe HauHHAETCH
¢ MEepPBOrO0 MAKCHMYMa M 3aKAHUHBAETCS B H¢-TOM MaKCUMyMme; IpH 3TOM
BO3MOXKEH CJABHUT 110 BiAGpOrpaMme Ha JI000€ KOJHYECTBO KOJdeOGaHUH.

[Toacuer Beanuuusl A Jerko MoXeT OHTh PeaH30BaH C HOMOIULLIO
9JIeKTPOHHOrO uUdpoBOro mneyarawouiero ycrpoictea tuna IDLIIB-1 [2]
IPH 3aMEHE ero JecATHYHOro CUeTUHKA PEeBepPCUBHBIM, JN00aB/J€HUH Clle-
UHMaJBHOTO CUETYHKA JJs [10JcueTa KoJHYecTpa KoJjeOaHH#l, a Takxe
YKa3aHHOro 0OJI0Ka olpesne/seHds 3KCTPeMYMOB, TMYCKa M OCTAaHOBA.

Baok onpesneneHusi 3KCTpeMyMOB, IyCK2 M OCTAaHOBA TIpeJHa3HauyeH
JUIA onpeneseHHsi MOMEHTOB BpeMEHH TIepexofa BHOPOrpaMMbl uepes
3KCTPEeMyMBbl, ynpasJjaeHHs padoToll BXOAHOTO YCTPOIICTBA H PEBEPCHBHOTO
cyeTynKa. B MOMeHTbl BpeMeHHM 3KCTPEMYMOB OH BblpaGaThiBaeT IyCKOBOH
umnyJabc. gas SLB-1.

Brok fonKeH ynoBleTBOPATH YCJAOBHAM pabOTHl KaK C 3JEKTPOHHOH
Moaeablo ¢ OCHOBHOIt uactoroi BHOpauwuu 0,1 + 0,2 ey, tak u npu pabore
C peabHbIM MOJIOTKOM, I'Jle OCHOBHAas uactora BHOpauuu MeHsiercs ot 15,
no 50 ey.

B cooTBercTBUM €O CBOUMH (GYHKHUSMH OJOK OMpeneNeHUs] 3KCTPeMy-
MOB, IyCKa H OCTAHOBA HMeeT (PYHKIHOHAJNbHYIO CXeMYy, NpeCTaBJeHHYIO Ha
puc. |. Pabora 6sa0ka PIJIJI}OCTppreTCH BPEMCHHBIMU JaUarpaMMaMH, H30-
OpaKeHHLIMH Ha pHC. 2,

Ha Bxon 6soka nomaercst HanpsixKeHHe, NPONOPLHOHAJNBHOE CKODOCTH
nmepeMelleHusi kopnyca mogotka U. .B MoMeHT nepexosa ero uepes Hy/b
cpabarpiBalor Tpurrepa Lmutra TIIL, n TII2, npiuemM OHM HacTpaHBaloOT-

s tak, uro6sl Tpurrep TIH1 cpabaTeiBan Toukee npH mepexoge Uy yepes
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Puc. 2. Bpemennble anarpamMmbl 6i0Ka SKCTPEMYMOB, IyCKa W OCTaHOBA



HyJb H3 HOJI0KHTEIbHOH 00JacTH B OTpHUATeabHylo, a Tpurrep THI2 —n3
OTpHUIlaTeabHOH 06sacTH B TOMOXKUTEAbHYIO. BBHAY rHcTepesuca xapaxre-
puctukd Tpurrepa HIMuHTTa OZHUM TPHUITEPOM, OCOOEHHO JIAMIIOBBHIM, YKa-
3aHHble (PYHKIMH PeajiH30BATh C JOCTATOYHON TOUHOCTBIO HEJb3S.

CurHaan ¢ tpurrepos HIMUTTa CHHMAKOTCS C NpPaBBIX BHIXOMOB, TaK
xakK oHH obecrneunBaroT Oojee KpPyThble (PPOHTHL IlepenajfoB HaNPsXKeHHUs.

[Tepenuust ¢dpour ¢ TLIl sasnsieTrcs cHrHAA0M MHHHMYMOB BHOpOTpam-
MBI, a 3aauuit GppoHT uMny/abcoB ¢ TIII-2 — curHasmom MakcUMyMoOB BHOpo-
rpaMmbl. MiMnygbce ¢ tpurrepos IlImurra mpoxoasTt udepes audQepeHiH-
PYIOLL{E LENOYKH H YCHIHTEIH-(POPMHPOBATEIH. YCHIUTENL-DOPMUPOBATE b
3anycKaeTrdst TNOMOKHUTEJIbHBIMH 1I/IM1'Iy.HbCaMI/I. I1nu UMIYJbCHL COOTBETCT-
ByloT mepegnuM ¢poHTam uMnyabcoB ¢ Tpurrepos llImurra. Caemosareib-
HO, uTOOH 3aPUKCHPOBATH MAKCUMYMBI M MHHHMYMBI, CHTHAJ C TpUITEpa
HImurra 1 muBepTupyercs cxemoit HE {puc. 1).

Yeunurenu-popMUPOBATENH CTABATCA AAA  YCHJIEHHA  aMIVIATYIBI
HUMIYJ/bCOB HanpsikeHus ¢ qudQepeHunpyOWNX LeNoyeK, JOCTaTOYHOH [Js
3amycka ynpasJjsiouero peructpa. Popmuposarens P, BbHAAET OTPHILA-
TeNBHBI MMIYJbC HANPSXKEHHs B MOMEHTH BpeMeHH MaKCHMYMOB BHOPO-
rpaMMel, a GOpPMHPOBATENb P in — B MOMEHTHl BpeMeHH MHHMMYMOB BuO-
porpaMMmBbl.

ITH HMIYJbCH I[FOOYEPETHO IMEpPeBOJAAT PEerucTp ynpapaenus P, TO
B OJIHO, TO B Jpyroe cocrosHde. CocTOsiHHe peryicTpa ynpapJjeHusa omnpeje-
JSIeT PEeKHM cueTa PeBepCHBHOTO cyeTunka. HyJseBoe COCTOSIHHE COOTBETCT-
BYET BBLIYHTAHHIO, €IHHHUYHOE COCTOSHHE -— CJOKEHHIO. YDOBHH BBLIXOIHBIX

HampsKeHuil peructpa yhpam/eHHA I[OJAOTCd 4depe3 KaTOAHbIE MOB-
TOPHTEJTH. :

PerucTp ynpam/eHHs HCOOJb3YETCA TakKke M7 BbIPAOOTKH MEPBOHA-
YaJabHOTO TYCKOBOTO HMIyJAbca A 3allycka OJI0OKa OTCeYKH MHTepBaJa.
Jna storo nepenaasl ¢ P, auddepenuupytores B uenouxax AL u A1
OrpuuaTenbiible HMIYJALCH Ha MX BBIXOAAX oTcekaioTcda. OcTapuIvecs MOMAO-
JKHUTeJbHbIE UMIYJAbChl HANpSIKEHHsT ¢ noMolubio cxeMmnl HJIH cobupaioTtest
JUIsE 3amycKa GJ0Ka OTCeYKH HHTepBaJsa HHQPOBOrO BOJTLTMETPA.

dast sanycka ycrTpoiicTBa B paboTy B pexkUMe ONPEeNeeHUus CpeHero
3HAUEHHs OTXO0Ja KOpPIyca HaHUMAaeTcsl KHOMKA <IyCK».

Tpu BKIIOUEHHH KHOMKH «YCK» € MOMOIUBIO HYCKOBOTO perucrpa Py
pede nycka P, noaxaiouaer cBOMM KOHTakToM |P, ma Bxoa 6J0Ka 3KCTpe-
MyMOB HanpsikeHus U, .

Hauano cueTa JO/MKHO ONPEHesiAThCA KAKHM-JTHOO0 MAaKCHMYMOM. 3JTO
YCJAOBHE B CX€Me BRHITNOJHSETCS CJAeAyIIHM 00pasoM.

[Tepen myckam yCTpOICTBa perHcTp ynpabJeHHs NEPeBOAMTCS B HYyJe-
BOE COCTOSIHHE.

Ilpu nycke BO3MOXKHBI CJEAYIOIIHe CHTYalWH:

a) pene P, BKJIIOUMJIOCH NOC/Ie MAaKCHMyMa BHOPOTpPaMMBbI,

6) pesne P, BKIIOYUIOCH I0CHe MUHMMyMa BHOPOrpaMMBbL,

B) peste P, BKIIOUUIOCH JHOO B MOMEHT MHHHMyMa, JUGO B MOMEHT
MaKCHMyMa.

B HCXOZHOM COCTOSHHH, Koraa penae P, o0ecTOUeHO, COCTOSTHUE TPHT-
repos llIMuTTa Xapakrepusyercs TeM, UTC HX JeBble JaMObl 3aKPbITHI,
4 UpaBble — OTKPHITHI.

[1pu cpaGaTbiBaHun pese P, B WHTepBasJe OT MaKCHAMyMa Ho CJelyio-
1ero MMHMMyMa Ha BxoJ Tpurrepos Illmarra mnogaercs OTPHLATENBHOE
anauenne U, . ClenoBaTeanno, B 3T0M ciaydae noaxaioueHne Ug Ko BxogaMm
Tpurrepos IlIMuTTa He H3MEHAET COCTOSHHE 3THX TPHITEPOB.

B MOMeHT BpeMeHH OJukailliero MHHHMyMa o0a TpHUITEpPa MepeiayT
B IPYyroe COCTOsSIHHE. )
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~ QPopmupoBaTtens D i, BepaboTaer OTpUUATeNbHBIH uMnyJabc. OH mo-
J1aeTcs Ha HYJ€BOH BXOJ perucrpa ynpasgeHud. [Toatomy perucrp ocraercs
B NEpBOHAYaJbHOM COCTOAHHH. llepBOHAuaAbHLI IYCKOBOH HMITYyJbC HE
BbipaboTaeTcs, a 3HA4UT, He 3amyCTHTCS BpeMs — UMIYJbCHBIH Ipeobpa-
30BaTelb.

Ha epunuunbii BXog P., mojaioTcs OoTpHLATENbHbBIe HMIYJIbCH, COOT-
BeTCTBYIOILHE MOMEHTAM BPEeMeHHK MaKcuMyMoB BHOporpammbl. Ho Tak xak
peructp He cpaGoTan MHpH NOCTYNJEHUH CHIHAJa PACCMOTPEHHOIO MHHHMY-
Ma, TO NepBHIHl OTpHILATEIbHBIH HMOY/AbC, COOTBETCTBYIOIIHH MAaKCHMYyMY,
MepeBOJUT €ro B APYroe YCTOHYHBOE COCTOSHHE.

PeBepCcHBHLII CUETUHUK NEPEBOAUTCA B PEXKUM CJAOKeHHA. ‘Boipabarthi-
BaeTCA MepBOHAYAJbHBIH IIYCKOBOI HMIyJabc. B cyeTyMke moJydyaercs 3Ha-
yeHue, 6yJgeM DOBOPHTb, NEPBOro MaKCHMyMa.

[Ipn cpabarteiBanuM pese P, B yHTepBaje OT MHHAMyMa [0 OauKaiis
IIero MakcuMyMa Ha Bxox Tpurrepo IIIMuTTa nomaercd IOJOXKHUTEIbHOE
sHayenue Uy . . '

B nanHoMm cayuae moxkirodeHue Uy xo Bxopam tpurrepos IlImurra us-
MEHSIET UX COCTOsIHHeE. ‘

[Ipu 3roM BBHIpaGaThHIBaeTCH OTpHuaTe.’?beIIU{ UMIYJbC GOPMHPOBATEICM
D ,in . Peructp ynpaBieHusi He H3MeHsieT! CBOero (HYJEBOro) COCTOSIHHA.
[TepBoHayaJbHHIN TMYCKOBOI HMIYJbC He BolpafaTbiBaercA. B MOMeHT Bpe-
MeHH OJauxalilero MakCHMyMa YCTPONCTBO 3amycKaeTcsd TOYHO TaK Ke,
KaK ¥ B IpeablLAylleM ciyuae. PacCMOTpeHHBIe c/lydald OTpaKeHbl HA DHC. 2
COOTBETCTBYIOLIHMMH JIMHHSMH.

[Ipu cpaGareiBaHuu peste P, TOUHO B MOMEHT BpeMCHH MHHHMyMa
tpurreper lllMurTa CcpabaTeiBalOT aHAJOTHYHO TOMY, KOrja Hampsxe-

mie U, TepexodHT U3 OTPHLATENBLHOH 06JAaCTH B MOJOKHTENbHYIO.

[Toc/e mepBOro M3MepeHHONO0 MaKCHMyMa paccMaTpMBaeMbili 6J0K Bbl-
pabaTbiBaeT MepBOHAYAJBHBIH HUMIYJbC 3alycKa JUIS BCeX IOCJAEAYIOHX
5KCTPEMYMOB JI0 TE€X NOpP, NOKAa He 00ECTOUMTCA NYCKOBOE peJdie, T. €. MOKa
NYCKOBOH perucTp He nepefeT B, HCXOA4HOe (HYyJeBOe) COCTOSHHE,

DTo 03HauaeT, YyTo YCTPOHCTBO OyieT 0OpabaTLiBaTh 3HAYEHHST 3IKCT-
peMyMOB, NOKa He MOCTYIHT CHIHAJ «OCTaHOBa».

B pexume onpepesneHuss cpegHero 3HauyeHHd OTXOJa Koplyca Ha ejd-
HHYHBIH BXOJ| MyCKOBOTO peJie MocJe JOCTHKCHHMA 3aJaHHOTO KOJHYECTBa
KoneGaHuil n 4 MOCTYMAaeT CHTHaJ (CHrHAA «OCTaHOBa»), KOTOPHIH mepeso-
JUT MYCKOBOH pEerucTp B HCXOJHOe cocrodHue. [IyckoBoe pene o0ecTo4YHBA-

erc. Hanpaxenue Uy oTKAouaercs oT Bxodos Tpurrepos Illmurra, KoTO-

pBIe HECKOJBKO DAHBIIE N0 3TOr0 AEPEeXOAsIT B HCXOAHOE COCTOAHMNE. Pa6ota
YCTAHOBKH 3dKaH4YMBaeTCd.

C pPeBEPCHBHOTO CUETYHKA CUHTBIBAETCS YHMCJ/I0, COOTBETCTBYIOIEE Cpen-
HEMY 3HA4YeHHIO OTX0Ja Kopryca.
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