MOJYJIb 6. TPUTTEPBI

Baok 6.1. Oomme cBeieHUs!

VCTpoiicTBO, UMEIOIIIEe [[Ba YCTOWYMBBIX COCTOSIHUS, HA3bIBAIOT TpUrrepoM. OH UMEeT JBa BBIXOJA, OJMH M3 HUX HA3bIBAIOT MPSMBIM, &
IpyTroii — HHBEPCHBIM. [I0TeHIMANBI HA HAX B3aMMHO HHBEPTHPOBAHBL: JIOT | Ha OXHOM BBIXOAE cOOTBeTCTBYeT JIor. 0 Ha apyrom. C mpuxo-
ZIOM MEPEKIIOYAOIIHX (3aIIyCKAIOIINX) CUTHAJIOB IEPEXO TPUITEPa U3 OAHOIO COCTOSHMUSI B APYTOe MPOUCXOIUT JIABHHOOOPA3HO, U MIOTEH-
I[MaJIbl Ha BBIXOaX MEHSIOTCS Ha IIPOTHBOIMOIOKHBIC.

B uHTEepBaie MeXIy MEpeKII0YalONMMA CHTHATIAMH COCTOSTHAE TPUTTEPa HE MEHSETCS, T. €. TPUITEp ‘3allOMUHAET” MOCTYIUICHHE CHIHA-
JIOB, OTPpa)kast 3TO BEJIMYMHON MOTEHIIMANA Ha BHIXOJE. DTO J1aeT BO3MOKHOCTh UCIIOJIB30BATh €TI0 KaK JIEMEHT MaMsTH.

ITpy 1aBHHOOOPA3HBIX IEPEKIFOYCHUSIX Ha BBIXOJIE TPUrrepa GOpMHUpPYIOTCS HPSIMOYTOJIBHBIC HMITYJIBCHI ¢ KPYTHIMU (DpOHTAMH. ITO IO-
3BOJISICT MCIIOJIB30BATH TPUTTEP Tsi (HOPMUPOBAHUS MPAMOYTOJIBHBIX UMITYJIBCOB W3 HAIPSDKEHUS APYroi GopMbl (HapUMep, U3 CHHYCOH-
JTJIBHOTO).

IIpu OBYX HOC/IEIOBATEIBHBIX MEPEKIIOYCHHUSX TPUITEPA Ha BEIXOAC HOPMHUPYETCSI OAMH MMILYJIBC. T.€. TPHITEP MOJKHO MCIIONIB30BaTh KaK
IEITUTENb YaCTOTHI IIEPEKITIOYAIOIIIX CUTHATIOB C KOI(DMHUIIMEHTOM, PAaBHBIM IBYM.

Tpurrepbl MOXKHO Pa3IeiUTh Ha HETAKTUPYEMbIE U TakTHpyeMble. HeTakTHpyeMBlil (aCHHXPOHHBII) TPUITEP MOXKET MCHSTH CBOE COCTOSI-
HHUE MEPeKITIOYalOIIUMI CHT-
Halamu B Jto0oe Bpems. Tak-
TpI/IFFCpBI THPYEMBIH (CHHXPOHHEIH)
TPUITEP MEPEKIIIOYACTCsl CHH-
XPOHHO C MOCTYIUICHHEM CIie-

[UAIBHOTO  TaKTHPYIOIIETO
| UMITyJbCa. DTH U OPYTHE TH-

IBI TPUTTEPOB, MOKa3aHHBIE B
HeTaKTI/IpyeMHe RS - TPUTTCPBI TaKTI/IpyeMHC TPUTTCPBI TabuIe KIaccH(HKAIIH,
moIpoOHO PAacCMOTPEHBI [1a-
nee.

[TpOMBINIEHHOCTD  BBIITyC-
OnmHOCTYIIEHYAThIE | | JIByXcTyIeHYaThIe Kaetr pa3Hoo6pa3HLIe THUIIBI

TPUITEPOB B HMHTETPAIILHOM

ucnonHenud. Kpome Toro,
OHH MOTYT OBITh BBINOIHEHBI
Ha IU(POBBIX HHTETPATBHBIX
MHKpPOCX€MaX, ONEePAIHOHHBIX
Ha snemenrax Ha snemenrax — IK - TPHUITEPHI YCHIIUTENSIX W Ha TPAH3UCTO-

WJIN - HE U -HE pax.
Puc.6.1
W3yuuB Mmarepuan AaHHOH
CuéTHbIi (T - TpUITEP) TEMbI, CTYIEHT CMOXET CO03-
HaTeNIbHO BBIOPATh THI TPUT-
repa, HanOoJee COOTBETCTBYIOUIETO Pa3pabaThIBAeMOMY YCTPOHWCTBY MO (DYHKIMOHATBHBIM BO3MOXKHOCTSAM, TEXHHYECKHIM M SKOHOMHYE-
CKHM TPeOOBaHHSM.

S Taxtupyemsie RSC - Tpurrepst

— D - tpurrep

Buiok 6.2. HetakTupyemble TPUITEPHI

Ha Brixoze anementa U-HE (MJIN-HE) numeercs naBeprop (ycwinurens). B cTpykType U3 IByX TaKHX 3JIEMEHTOB MOXHO O0CCIEUHUTH I10-
JIOXKUTENBHYI0 00paTHYIO CBS3b, €CIIH BXOJ[ OJJHOTO 3JIEMEHTa COSUHHUTH C BRIXOAOM APYTOro, U OanaHc aMIuuTy . Takod CTPyKTypoi sB-
nsetes RS-tpurrep. On umMeer apa Beixoma: npsmoit (Q) u unBepcHbI (Q ) u 1Ba BXoja: S — YCTaHOBKH IPAMOIO BbIXozAa B 1 (TOBODAT:
"ycranoBku Tpurrepa B 1") u R — ycranoBku tpurrepa B 0. Takoli Tpurrep siBisiercss acHHXpOHHBIM RS-tpurrepom. OH npuMeHsieTcst camo-
CTOSITENIBHO, @ TAKXKE B KAYECTBE 3alIOMHUHAOLIEH AYEHKH BXOJHUT B COCTaB 0OJIEe CIIOKHBIX HHTETPATIbHBIX TPHUITEPOB.

6.2.1. CTPYKTYpBI TPUITEPOB
ar

RS-tpurrep nHa snemenrax MJIU-HE (puc. 6.2,a). [Ipexae Bcero paccMOTpUM BO3JEH-
CTBHE Ha Takoi Tpurrep komOuHanwmii curaano S=1, R=1 u S=0, R=0. Coueranue S=1,
R=1 sBnsiercs 3anpenieHHbIM, Tak Kak IpH HEM HA 000X BBIXOAAX TPUITEpa yCTaHABIH-
BaroTCsl Jiormyeckue 0 M 1ocie CHATHS BXOJHBIX CHTHAJIOB COCTOSHUE €ro He-
pejcKa3yeMo.

s snementa MIW-HE noruueckuii 0 siBisieTcs MacCHBHBIM CHUTHAJIOM: C €0 MOCTYII-
JIEHHEM Ha BXOJ] COCTOSTHUE BBIXO/a 3JIEMEHTA He n3Mensercs. [loaTomy nosiBeHne KoM-
ounarmu S=0, R=0 He U3MEHAET COCTOSHUS TPUTTEPA.

Jlornueckas 1 nns snementa UJIIM-HE siBnsieTcs akTUBHBIM CUTHAJIOM: HaJIM4YME €€ Ha
3) BXOJI€ HJICMEHTA OJTHO3HAYHO OMpeJelsieT Ha €ro BEIX0/Ie Jorudeckuii 0 BHE 3aBHCUMOCTH
a) Puc. 6.2 OT curHaja Ha JpyroMm Bxozme. OTcroza ClieyeT, 4TO HepeKITIOYAIOIM CHUTHAJIOM IS
paccMaTpuBaeMOro TpUITepa sBJIseTcs Jorudeckas 1, a Takxe To, 4To BXOJ S (YCTaHOBKH

S

Tpurrepa B COCTOSIHUC Q:l) JOJIDKCH OBITh CBSI3aH C 3JIEMECHTOM, BBIXOJZ KOTOPOI'O IIPUHST 3a Q .

W3 cka3aHHOTO SICHO, YTO JUIS TMEPEKII0UEHHs TpUrrepa B cocrosnue Q=1 Ha ero BXOIBI cienyeT monark komOouHammioo S=1, R=0, a mus
nepexirodeHus B cocrosaue Q=0 — kombunammo S=0, R=1.

[Mycts Tpurrep (puc. 6.2,a) Haxoautcs B coctosianu 0 (Q=0, Q =1), a Ha Bxomax aeicTByroT curHansl S=0, R=0. /Ins1 ero nepexmoveHus B

cocrosuue Q=1 momaaum Ha Bxonsl komOuHanuio S=1, R=0. Torga Ha BeIxozxe 31eMeHTa D2 ycTaHOBUTCS Joruueckuii 0, Ha BXoJax aie-
MeHTa D1 OyAyT OTHOBPEMEHHO MPUCYTCTBOBATh Jiornueckue 0, 1 Ha BbIxoAe Q yCTaHOBHTCS JloTMYecKas 1 — TpUrrep mepekiroyaeTcs B

HoBoe coctostHue (Q=1, Q =0). [Ins ero nepexiItoYeHHs: U3 STOr0 COCTOSHUS Ha BXOJBI JOJIDKHA NOCTYIUTh koMOuHaus S=0, R=1. [Tocne
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aToro Ha Beixoze Q Oyzer siormueckuid 0, Ha BXOAaX 3JIeMeHTa D2 OZHOBPEMEHHO OKaXyTcs jjoruueckue 0 ¥ ero BBIXOJ MPUMET OTECHLIUAI,
cooTBeTcTBYIOIUI Q =1, —Tpurrep nepexiroyaercs B cocrostaue Q=0, Q =1.
U3 M310K€HHOTO CIIeyeT, 9TO BpeMs MepeKIIoUeHHs TpUrrepa (tnep) paBHO YABOEHHOMY BPEMEHH IIE€PEKIIIOUEHHUS JIOTHIECKOTO IeMEH-

S Ta (YJBOCHHOMY BPEMEHH 3aJepKKu — 2t3). YacTo, mpegycMarpuBas 3amnac, NpuHUMaloT tnep=3t3. s

1} HaJIeKHOTO MEePEKIIOYSHHs TPUTTEPA [UIUTEFHOCTh BXOJHOTO NEPEKIIOYAIOIIero CUrHajia He JI0JDKHA
| | | | l ObITH MeHblIIe triep. YcnoBHOe n3o0paxxenne RS-tpurrepa npuseneno Ha puc. 6.2,6.

0 i Ha puc.6.3 npuBeneHa uaeanu3upoBaHHas BpeMeHHas quarpamma RS-tpurrepa, Ha koTopoil Bpems

Rf | 1, i t3t, 85 tE'ﬁ NEPEKIIOYCHUs TPUITEepa IPUHATO paBHBIM Hyio. IIpenmnona-

s| T raercs, uro g0 MmomeHTa t1 S=0, R=0, a Tpurrep Haxomgurcs B

0 cocrostann Q=0. B moment t1 xomOmHamus S=1, R=0 mepe-

n KirodaeT Tpurrep B coctossHue Q=1. Ilpu t=t2 Ha BXxogax ycra-

HaBiuBaercs coderanue S=0, R=0, npu xoTopom cocTosiHuE

a R Tpurrepa coxpansiercsi npesxkanm. Kombunanust S=1, R=0, mo-

SIBIIAIONIAsiCs B MOMEHT t3, u komOuHanus S=0, R=0 B MomMeHT

Puc. 6.4 &) t4 HUKaKUX W3MEHEHHUH He BHOCAT, no-npexxHemy Q=1. Toabko

—1 B MOMeHT t5 coueranune S=0, R=1 BbI3bIBacT mepexmovYeHne

Puc. 6.3 Tpurrepa B coctosaue Q=0. Benen 3a 9THM H3MeHEHHE TIOTHYECKOH epeMeHHoi Ha BXoae R cocTos-

HUS TpUTTepa He MeHseT. HoBoe mepekirodeHne pOUCXOAUT B MOMEHT t6 Ipu MOCTYIUIEHWH Ha BXO#bl KomOuHanmu S=1, R=0. 3ameTnm,
YTO 3alpelIeHHOe coueTaHne CUrHanoB S=1, R=1 Ha guarpamMme OTCyTCTBYeT.

RS -tpurrep Ha snementax U-HE (puc. 6.4,a). [lns snementa MI-HE akTUBHBIM CHTHAJIOM SIBJISCTCS JOrHYecKuil (: HaTM4IKUe e€ro XOTs Obl
Ha OJTHOM BX0Jie 00yCIIOBIMBAET Ha BHIXOJIE JOTHUECKYIO | HE3aBUCHMO OT CUTHAJIOB Ha JPYTHX BXxojax. Jlornueckas 1 juis Takoro sjaeMeH-
Ta SIBISIETCS MACCHBHBIM CUTHAJIOM: C €€ MOCTYIJIEHHEM Ha BXOJ] COCTOSTHHE BBIXOJA 3JIEMEHTa He U3MeHseTcs. B cuily ckazaHHOTO TpUITep
Ha anementax V-HE nepekirouyaercs norudeckum 0. Ha ycioBHOM n300pakennu takoro tpurrepa (puc. 6.4,6) 3T0 0TpaxaroT HHBEPCHBIMHU
BXOJIaMH.

HetpynHo moHsTE, YTO 11 JAHHOTO TpHUITEpa KOMOWHANIMSA BXOIHBIX cUrHanoB S=0, R=0 sBisgercs 3ampemieHHoH, a komOuHaus S=1,
R=1 He MensteT ero npenpiymero coctossHusl. C yueToM U3JI05KEHHOTO IIPOCTO PacCMOTPETh MEPEKITIOUSHUS TPUTTEPA, YTO YUTATENb JIETKO
CZeNaeT CaMOCTOSTENIBHO.

Biaok 6.3 TakTtupyemble TpUITEpDI

Ha BXozbI JIOTHYECKOr0 3JIEMEHTA UM YCTPOUCTBA CUTHAIIBI HE BCETa MOCTYNAOT OJHOBPEMEHHO, TaK KaK Iepell 3TUM OHH MOT'YT IIpO-
XOIUTB Yepe3 pa3HOe YUCIIO IEMEHTOB, He 00JaJalomuX K TOMY € OJMHAKOBOH 3afepKKOH. DTO SBICHHE ONUCHIBAIOT KAK COCTSA3aHUS
WIY TOHKH CUTHAIIOB. B pe3yipTare B TeueHUE HEKOTOPOrO BPEMEHU Ha BXOJAX CO3/acTCs HENPEBUICHHAS CUTYals: HOBbIC 3HAUCHUS OJI-
HUX CUTHAJIOB COYETAIOTCS C MPEIBIAYIIMMH 3HAYSHHSIMH APYTUX, YTO MOXKET IIPHBECTH K JIOKHOMY CpabaThIBAaHMIO dJIeMeHTa (yCTpOoiicTBa).
[MocnencTBust FTOHOK MOXKHO YCTPAHUTh BPEMEHHBIM CTPOOMPOBAHHEM, KOTAa Ha JJIEMEHT, KpoMe MH(OPMAIMOHHBIX CUTHAJIOB, HOJAIOTCS
TaKTHPYIOIe (CHHXPOHU3UPYIOIIME) UMITYJIbChl, K MOMEHTY IIPUX0/a KOTOPBIX MH(OPMALIMOHHBIE CUTHANIBI 3aBEJOMO YCIICBAIOT yCTAaHO-
BUTBCSI HA BXOJaX.

TaxkTupyemslid TpUrrep, KpoMe HHPOPMAIOHHBIX BXOJOB, HMEET CHHXPOHU3UPYIOMUI (TaKTUPYIOUINHA, TAKTOBBIH) BXO; CUTHAIIBI Ha
nH(OPMAIIMOHHBIX BXOAAX BO3AEHCTBYIOT Ha TAKOH TPUITEP TONBKO C MOCTYIUIEHHEM CHI'HAJIA HA CHHXPOHU3UPYIOIINH BXOJ.

6.3.1. CTpyKTYpBI TPUITEPOB

T1 Taxtupyemsiii RS-tpurrep (puc.6.5,a). Cxema Takoro tpurrepa (codpansoro Ha anementax NJIN-

T gl * HE) conepxur acunxponHnsiii RS-tpurrep T1 u aBa KOHBIOHKTOpa BXOJHOH storuku. IlocnenHue

= HepelaloT MePEeKIIYaoIlyI0 JIOTHYECKYI0 1 ¢ MHpopManuoHHOro S- wiau R-BXoaa Ha COOTBETCT-

i P ByroIe BXxoabl T1 TONbKO NpH HATUYUK Ha cHHXpoHU3upytomeM Bxoae C norudeckoii 1. ITpu C=0
uHpopmarys ¢ S -u R-Bxonos Ha Tpurrep T1 He mepenaercs.

—a PaccmartpuBaeMblil TpUITep MOKET OBITH BBIIIOJIHCH W Ha 3allOMUHAIOLICH SUEHKe, peaTn30BaH-

HOM Ha anemenTax U-HE.

VYcnoBHOE M300paxkeHHe TaKTHPYEMOTo TpHUITepa MpUBEIeHO Ha puc. 6.5,6. B Texcre takTHpye-
Mblit RS-Tpurrep cokpamienno o6o3Hauaror kak RSC-tpurrep.

CHHXpOHHM3HPYIOLINE BXOJABI TPUITEPA MOTYT OBITH CTATUYECKUMHU M AWHaMH4YecKuMH. CtaTude-
CKUH BXOJ HE TepseT CBOETO YMPABISIOLIEro AEHCTBHSA, MOKAa HA HEM HPHCYTCTBYET TAKTOBBIN (CHHXPO) MMIyJbC. Takue BXOAbI MMEET
Tpurrep, U300paxkeHHbIi Ha puc. 6.5,a. B npHCyTCTBUM TaKTOBOrO MMITYJIbCa 3TH TPHUITEPhl OyIyT MEHITh CBOE COCTOSHHE MPHU KaxJIOH
CMEHE KOMOMHAINIA JIOTHUECKUX MOTEHIHAIOB Ha Bxonax S u R. JlnHaMu4eckuil CHHXpOBXO BO3JCHCTBYET HA COCTOSHHE BBIXOJIOB TPHT-
repa B MOMEHT CBOETO MOSABJICHUS (epeIHIM (PPOHTOM) WIM OKOHYAHUS (3aJHUM (POHTOM).

77 7 JIByxcTymneHuatsiii TaktupyeMbslii RS-tpurrep (puc.6.6,a). Kaxknast ctymeHs Takoro
Q TpuUrrepa npescraBiser coooi TaktupyeMslit RS-tpurrep. IIpn nossnenun Ha Bxoge C
nornueckoii 1 Tpurrep T1 BocnpuHuMaet nudopmanuio Ha Bxoxax S u R, onpenensro-
mymo ero cocrosHue. B ato Bpems Ha C-Bxoxme Tpurrepa T2 3a cuer MHBepTOpa—
Q noruueckuii 0, u uHpopmanus ¢ BeixoqoB T1 He Bo3zeiicTByer Ha T2. B MOMEHT OKOH-
1S | yanus neiictBus soruueckoil 1 Ha Bxone C (C=0) Ha BBIXOJE MHBEPTOpA MOSBISETCS
—c norudeckas 1, paspemratomas nepesanuck B T2 nadopmarmu u3 T1. Takum obpasom, B
R

a) Puc. 6.5 5)

s
—S| T s 1
c
A

MIEPBYIO CTyNEeHb HH(pOPMALHs ¢ BXOJOB S U R 3amHChIBacTCs ¢ MOCTYIUICHUEM TaKTO-
BOTO MMITyJIbCa, T. €. II0 €r0 HepeaHeMy (pOHTY; COCTOSHHE IIEpBOM CTYNEHH Iepea-
hC 8) €TCsl BTOPOH ¢ OKOHYAaHHEM TaKTOBOTO MMITYJbCa, T. €. IO ero cpesy. 1o sTomy BHer-
HEMy TIPOSIBIICHHIO TaKTUPYIOIIETro mMiryiabca C-BXOJ ONHCAaHHOTO TPHUITEPA MOXKHO
paccMaTpuBaTh KaK JUHAMUYECKUIL.

6) VYcnoBHOe n3obpaxkeHue AByXCTyneH4aToro RS-rpurrepa, B KOTOpOM MepeKIItoueHne
Puic. 6.6 BBIXOZI0B BTOPOI CTYIIEHU TPUITEpa IIPOUCXOUT II€PenajoM BXOJHOIO CurHana u3 1 B
0 (nmepemamom 1 / 0), mpuBeneHo Ha puc.6.6,0. YcinoBHoe u3odpaxenue tpurrepa ¢ C-
BXOJIOM, NIEPEKIIOYaloNIMM TpHUrrep nepenagom 0 / 1, npuBeneHo Ha puc. 6.6, B.

a) —r




TakTupyemblii (CHHXpOHHBIN) TPUTTEP OOBIYHO UMEET AOMOIHUTENbHBIE ACHHXPOHHBIE BXO/BI, HO KOTOPBIM OH BHE 3aBUCHMOCTH OT CHT-
HaJla Ha TAKTOBOM BXOJIe MepeKmodaeTcs B cocTossaue 1 (mo Bxoay S) miu B 0 (o Bxoay R). Takue BXoapl Ha3bIBaIOT HETAKTUPYEMBIMHU HITH
aCHHXPOHHBIMH. Jlormueckue MOTEHINANbl HA HUX BO3JCHCTBYIOT Ha 3allOMUHAIOIINE SYCHKH TPUTTEpa HEMOCPEACTBEHHO (I 9Yero 3TH
STMEHKH TPUTTEpa BEIIOJTHEHEI HA TPEXBXOMOBEIX JJIEMEHTaxX ), MUHYSI BXOJIHYIO JIOTHKY.

VYcnoBHOe N300paxKeHNe IBYXCTYIIEHUATOrO TPUITEPa C MHBEPCHBIMH aCHHXPOHHBIMH BXOJIaMU IIPUBECHO Ha pHc. 6.7.

______ TTTT T D -tpurrep (Tpurrep 3aaepxku) — puc. 6.8 . D-tpurrep ume-
eT onuH uH(popMalmoHHeli D-BXxon u TakToBBI C-BXOA. OH
COCTOUT M3 CHHXpOHHOro RSC-Tpurrepa, nomosHeHHOTO HH-
BepropoM. Ilpu C=1 morennman D-Bxoma mepemaercs Ha S-
Bxox tpurrepa T1 (S=D), a Ha Bxoge R ycranaBnmBaercs mo-

S| TT

|
— || 2 (I e T
|
|
|

BEPTHPOBAHHBIMU.DTO MPHUBOJUT K TOMY, 4TO JIOOOW CHUrHai
Ha Bxojqe D cosnaer Ha S- u R-Bxomgax komOunanuto (S=1, R=0
nnmn S=0, R=1), croco0HyI0 MEepeKTIounTh TPUITEP B COCTOS-
Puc. 6.7 Hue Q=S=D. Takum o6paszom, nmpu C=1 D-tpurrep sBusercs
MTOBTOPUTENEM: Ha b BeIxoze (Q moBTOpsieTcs moTeHnman Bxoja D. Omnako 3T0
THOBTOpEHHUE R SC-mpuezep HA4YMHACTCA TOJIBKO € IOCTYIUICHHUEM TAaKTOBOI'O MMIIyjlIbCa Ha
Bxox C, 1. e ¢ Puc. 6.8 3aePXKKOH OTHOCHTEIBHO CMEHHMBILIETOCS NMOTEHIMana Ha D-
Bxoge. Ilpu C=0 tpurrep T1 u D-Bxox pasobmiens!, mostoMy S=0 u Tpurrep
XpaHUT MHpOpManuio, nocrynusnryio ¢ D-sxoxa npu C = 1. Tak kak B D - Tpurrepe uadpopmanus mocTymnaer o oxHoH JuHuN — Ha D-BXox,
TO SIBJICHUE TOHOK He NposiBisieTcst. [103ToMy B OBICTpOACHCTBYIONMX I(POBBIX YCTPOHCTBAX MCIOIB3YIOT D-TpHrTepHl.
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Ha puc. 6.9 npusenens! BpeMeHHble quarpammsl D-tpurrepa. Beixon Q nosTopser cocrosiHue D-Bxona

¢ C MOCTYTIJIEHHEM OYEPEHOr0 TAKTOBOTO MMITynbca Ha BXof C, T. €. € 3aAepKKOH.
T ” ” L D-Tpurrep MOXXHO BBINOJIHUTH JBYXCTYIEHUYAThIM.
- I 5 S Q [lpu sTOM ero mepBas CTYNEHb MPEICTABISET CcOOOM
D t OIHOCTyNneH4aTslii D-Tpurrep, a BTOpas MOXET OBITH
1 e ¢ ¢ o cuHXpoHHBIM RSC-Tpurrepom (puc. 6.10,a). Cocrostane
ol 71 1q a D-Bxona nepenaercs nepBoi CTyNEHH € IPUXOAOM TaK-
- R TOBOTO HMITyJIbCa, T. €. IO €ro IepegHeMy (poHTY;
Q v — BTOpAasi CTYIIEHb (TPUITEP B LIEJI0OM) IIPHHUMAET COCTOSI-
1 ) HHE TEepBOH C OKOHYAaHMEM TaKTOBOTO MMITYJbCa, T. €.
no ero 3agHeMy (GpOHTY. YCIIOBHOE H300paxeHue
0 9 JByXTakTHOro D-Tpurrepa, nepexitoyaronierocs nepe-

t najgom 1/ 0 mpuseneHo Ha puc. 6.10,6.

Puc. 6.9 JK - tpurrep. Takoit Tpurrep nmeer nHdopmarmonusie Bxoas! J u K, KoTopble 0 cBOeMy BIIHSIHHIO

aHanoruyssl BxogaMm S u R takrtupyemoro RSC-tpurrepa: npu J=1, K=0 Tpurrep no TakroBoMy UMIIyJIb-
cy ycraHasnuBaercs B cocrosHue Q=1; npu J= 0, K=1- nepewitouaercs B cocrosiaue Q=0, a nmpu J = K= 0 — XxpaHuT paHee NpUHATYIO UH-
¢dopmanuro. Ho B otimure ot RSC-Tpurrepa oJJHOBpeMEHHOE NMPHCYTCTBUE JIOTHYECKUX | Ha MH(POPMALMOHHBIX BXOJaX HE SBISIETCS IS
JK-Tpurrepa 3anpemennoil komOuHanuei. OHa OyAeT paccMOTpeHa Jajee.
Ha puc. 6.11,a usobpaxena oxHa u3 GpyHKIHOHATIBHBIX CXEM
7] 1 JK-tpurrepa. Ee oTnmuutensHON 0COOCHHOCTBIO ABIISIOTCS TIe-
PEKpECTHBIE CBSI3M BBIXOJOB TPHITEPA C BXOJAMHU KOHBIOHKTO-
POB BXOJHOM Jloruku. biaroxapst UM Ha 3TH BXOMBI ITOCIE KaX-
JIOTO TIEPEKITIOUEHHsI TPUITepa IepemaloTcsi MOTEHIUAIbI, 00-
paTHble TeM, Kakue ObUIM Hepel MPEeIblIyIiuM IepeKIoYeHH-
€M, U KOTOpbIE IT03TOMY B COCTOSHMM 00ECIEeUUTh HOBOE Iepe-
_B % KITIOYEHHE TPUITEPA B IPOTUBOIOJIOAKHOE COCTOSTHHUE.
Jnst coznanus mHbOpManMoHHBIX BXoaoB J u K amemMeHTs

8) D1 u D2 BXOIHO JIOTUKHU NEPBOU CTYTIEHH BBIOPAHBI TPEXBXO-
a) Puc. 6.11 noBeIMH. IlepekmioueHne BBIXOIOB BTOPOH CTYIEHH TpHUITEpa
npoucxoauT nepenanom 1/0 Ha C-Bxoze.

IIpu J=K=0 na Bxonax snemeHTOB 31 1 D2 ycTaHaBIMBAIOTCS
norndeckue 0, KOTOpBIE A TPUTTEPOB C MPSMBIMH BXOJAaMH SIBIISTIOTCS. MACCHBHBIMU cUrHaiamu — tpurrep T1 u, crenosatensHo, JK-
TPUITEP B LIEJIOM COXPAHSIOT NpexHee cocTosiHue. UToObI Ha BbIXoze dieMeHTa D1 mosBuiack jorudeckas 1 (koropoii purrep T1 moxker

w
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MepeKIIIoYaThesl B coctosiHue P= 1), Ha ero Bxojax HeoOXoauMo npucytcTBrue curaanoB J =1, C=1, a takxe norudeckord 1 ¢ Beixoga Q .
Amnanornyso, norudeckas 1 Oyzer Ha Beixoze sneMenTta 92, korga K=1, C=1 u Q=1. Takum oOpa3om, komOunanus J=1, K=0 obecneunBaer
10 TAKTOBOMY HMITyJIbCy Hepekirodenue JK-Tpurrepa B nenom B cocrossaue Q=1, a komounanus J=0, K=1- B cocrosane Q=0.

Ha puc.6.11,6 npuseneno uzobpaxenne JK- Tpurrepa ¢ Tpemst 00beJMHEHHBIMIA KOHBIOHKIMEH BXomamu J, ¢ TpeMs 00beANHEHHBIMI
koHbIOHKIHEH BXomamu K u ¢ Bxomamu S u R acunxponHoli ycranoBku. Ha puc. 6.11, B nokasana peanusanus D-tpurrepa Ha 6aze JK-
TpUITepa.

Biiok 6.4. CueTHbIe TPUITEPBI

o
-
-

ro MMIIyJbca Ha TaKTOBOM BXOJI€, HAa3bIBAEMOM B TaKOM Tpurrepe cueTHbIM. CUeTHbIH Tpurrep
MOXHO peann3oBath Ha 0aze JK-tpurrepa. Jlormueckas 1 Ha onHOM U3 BXOAOB 3neMeHTa 1 He om-
penensieT MOTEHIMA Ha €ro BBIXOJE, M03ToMy codeTanue J=K=I He BIUseT Ha BXOJHYIO JOTHKY
+—‘ g HEepBOil CTymeHH Tpurrepa. Temeps OHa MoMydaeT MH(GOPMANHUIO TOJNBKO C BBIXOAOB TPHITEPA

[-—— Cuetnslii Tpurrep (T-Tpurrep) oTau4aeTcst TeM, YTO OH HEPEKII0YaeTCsl C HOCTYIUICHUEM KaXKI0-
Q
D|TT

o

(cm.puc.6.11,a), KOTOpasi yCTaHABIMBAET €€ B MOJOKEHHE, KOTJa C IPUXOJOM CYETHOTO UMITYJIbCA
HayvHeTCs oduepeAHoe mepekmoueHne — JK-tpurrep pabotaer B CUETHOM pexume. Peammsamus
»1" q) ) cueTHOro pexxuma Ha JK- tpurrepe npusezneHa Ha puc 6.12,a.

Puc. 6.12 CueTHBII TpUrTEp NPOCTO peanusyercs u Ha D-tpurrepe (puc. 6.12, 6). Eciu mocine xaxoro me-
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pexitoueHus 00eCIeYnTh aBTOMATHUECKYIO CMEHY YPOBHS MOTeHIHana Ha D-Bxoe, To ¢ KaxAbIM uMIyiabcoM Ha C-Bxoze Tpurrep Oyaer
MEHSITh CBOC COCTOSIHME. YKa3aHHAs CMEHA MOTCHIMaNa OyIeT OCYIECTBISThCS, eciin D-BXo coeiMHUTh ¢ BhixonoM Q . Bropas mepekpe-
cTHas cBs3b (aHasmornyHas cBsizu B JK- Tpurrepe) obecrednBaercs 3a cyet coeiuHeHus: D-Bxosa ¢ R-Bxo10M 3armoMuHarome s4eiku Tpur-
repa uepe3 UHBepTop (cM.puc.6.8).

Baok 6.5. Tpurrep Imurra

) Oror Tpurrep (puc. 6.13,a) cTOUT OCOOHSIKOM B CEMEICTBE TpHUITE-
i = POB: OH MMEeT OAWH BXOJ, OAWH BBIXOZ M He 00JIalacT CBOMCTBAMHU 3a-
“ IT NOMUHAIOLICTO SIIEMEHTa. Tpnrrerv) COZIEPKUT J[BA MHBEPTOpA, OXBa-
YEHHBIX MOJOKUTEILHOH 00paTHOI CBs3bIO, 32 CUET YEro BBIXOZ CXe-

A2 ] | MBI MOXET U3MEHATh CBOE COCTOSIHUE JIABUHOOOPA3HO.
L . Ha BeIxoJie uHBepTOpa noTeHuuan ¢ jor. 0 Ha jor. 1 u3mMensercs npu
& 6oJIBIIEM BXOJHOM HAaIPsHKEHHUH, Y€M IIPH M3MEHEHHH c Jor.1 Ha sor.0
(cm.0mok 2.4). IToaromy cxema (puc. 6.13,a) obnagaer ructepesucom
(puc. 6.13, 6). OTO TO3BOJISET HCHOJIB30BATh €€ B KauecTBEe (OPMHPO-
o BaTeNs MPSIMOYTOJIBHBIX MMIIYJIBCOB M3 BXOJHOTO HAlpsDKEHMS, B 4Ya-

U‘: _Sa.,., CTHOCTH, U3 CHHYCOMIAJIbHOTO.
VYcioBHoe wuzobpakeHue tpurrepa llImurra npuBeneHo Ha puc.
3 6.13,B.

al

Puc. 6.13

BOHPOCLI JAJISE CAMOKOHTPOJISA

BBenure B kommbroTep OykBeHHOE 00O3Hau€HHME TpUITEpa, 00JaJaroliero HauOOMbIIUM ObICTpoAeiicTBHEM (AHAJOTMYHBIE 3JIEMEHTHI
CPaBHUBAEMBIX TPUTTEPOB UMEIOT OJJUHAKOBOE OBICTPOJICHCTBHE).

BeeanTe B KOMIBIOTEp aHITIHHCKYIO a00peBHaTypy Ha3BaHMS BXOAOB TAKTUpyeMoro RS-tpurrepa, 4ro0bI OH MOT HCHOJIB30BATHCS KaK He-
TaKTUPYEMBIH.

3 BBeauTe B KOMIIBIOTEp 3HAaUeHHE KOd(dunrenta oObeJUHEHNUS, KOTOPBIM JODKHEI 001a1aTh 2JIeMEHTHI BXoAHOH Joruku JK-Tpurrepa,
umeromero 3 Bxoza J, 3 Bxona K, a taxxe Bxoasl S 1 R aCHHXpOHHOH yCTaHOBKH.

3anayu k moayo "Tpurrepnr"

CocTaBbTe CXeMy OAHOCTYNIEHYATOro TAKTHPYEMOTo TPUITEpa C NPSIMBIMH BXOJlaMH, OCHOBY KOTOPOT'0 cocTaBiseT RS-tpurrep ¢ uusepc-
HBIMH BXOJJaMH.

CocTaBbTe CXeMy CUETHOTO TPHUITEPa, C TeM, YTOObI Mepekroyaomuii ero nepenan 1/0 n3menuics Ha rneperax 0/1.

3axiroueHue 1o Teme Moayis "Tpurrepsr"”

Tpurreps! (uckiroyas Tpurrep LlIMurTa) ABISAIOTCS 3aIIOMUHAIOIMME dJieMeHTaMu.OHH UCHIOIB3YIOTCSI CaMU I10 ce0e M COCTaBIISIOT OCHO-
BY CUETYHMKOB, PETHCTPOB U 3aIIOMUHAIONINX yCTPONCTB, KOTOPbIE OyyT Aanee U3JI0KEHBI B yUeOHHKeE.

Tpurreps! fenaTcs Ha HETAKTUPYeMble (ACHHXPOHHBIE) U TaKTUPyeMble (CUHXPOHHbIE). TakTHpyeMble TPUTTEPHI HEUYBCTBUTENBHBI K TOH-
kaM ("'cocTa3aHusAM") CUTHAJIOB, TOCTYTIAIOMINM Ha BXOJBI.

Ha 6a3e JK-tpurrepa moryT ObITh peann3oBaHbl Tpurrep 3anepkku (D-tpurrep) u cuetHsiit (T-Tpurrep). CueTHBIH TpUTTEp MOXKET OBITH
BEITIOJIHEH ¥ Ha 6a3e D-tpurrepa.

Yka3anus K BOIPOCcaM H 3a1a4aM

VYkazanue k Borpocy 3. KoaddummenT o0beqHEHIS YUCIEHHO PaBeH KOJUUECTBY JJOTHYECKUX BXOI0B DJIEMEHTA.

Vxazanus k 3agagel.: 1) Tpurrep ¢ npsSMBIME BXOJaMH HaYMHAET IEPEKIIIOUCHNE JIOTHIECKOH eMHUIIEH Ha COOTBETCTBYIOIIEM BXOAE; 2)
Bcnomnure, a) xaxoif jpormueckuit nmorenmman (1 wim 0) HaunHaeT nmepexiroueHue Tpurrepa Ha snemenrtax M-HE; 6) Ha BbIXome kakoro
JIBYXBXOJIOBOTO JieMeHTa OyzeT sior. 0 mpu Hainuuuu Jjior.1 Ha 000MX BXOJax.
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