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MOCJEJTOBATEJBbHOCTHBIE IU®POBBIE YCTPOUCTBA

ITociregoBaTe ILHOCTHAS CXeMa — 3TO TAKad JIOTHYECKAA CXEMA, BBIXOJHBIE CHTHAIIEI
EDTD]JDﬁ OIMPEACIIAKTCA HC TOIBKO TEKVIIMMH 3HAYCHHAMHK BXOIHBIX CHI'HATOB, HO
3aBHCAT TAKKE OT MOCIESIOBATENIEHOCTH 3HAUCHHH BXOOHBEIX CHTHANTOB B ITPOIILIIOM.
HM3MeHEHHE COCTOAHMA II0CIIEIOBATEIEHOCTHREIX CXEM IIPOHCXONHT, KA4K I[IPABHIIO, B

MOMCHTEI BDCMCHH, 3aldBaCMbIC TAKTOBBEIM CHIHANOM OT BHCIITHETO HCTOYHHRA.

OOBIYHO B COCTAB MOCJIEOOBATENRHOCTHEIX YCTPOHCTE BXOOAT KOMOMHAIIMOHHEBIE
YCTPOMCTBA M 3allOMHHAKOIINE AYESHKH. 3TO MO3BOMAECT YUMTHIBATH BPEMEHA 3aEPKKH
IPOXOKICHHUA [IU(QPOBBIX CUTHAIOB YEPE3 KOMOMHAITHOHHEIE IIU(POBEIE YCTpoiicTRa. [Tpu
3TOM OOBIYHO OIpEAcHdeTcd HAHOOJbIIEE BPEMA pAaCMpPOCTPAHEHHA H H3MEHEHHE
COCTOSHHSA LM(POBOTO YCTPOIICTBA MPOM3BOOUTCA C IMEPHONOM, OOJIBIIMM HIIH PaBHBIM

3TOMY BPEMEHH.

[TocnenoBareNbHOCTHBIME ~ ITH(POBBIMH ~ YCTPOICTBAMH ~ SABIAKOTCA  TPUITEPHI,

CHCTUHRH, PCTHCTPEI H 3alIOMHHAKMIIHC }’CT]JDﬁCT Ba.



MNOCJEJTOBATEJIBHOCTHBIE HU®POBBIE YCTPOMCTBA

Tpurrepsl npencTaBIAl0T co00H MpocTelmue MOCIeNOBATEIbHBIE YCTPOHCTBA H IIHPOKO
HCIIONBL3YIOTCA B 3JIEKTPOHHBIX YCTPOHCTBAX Pa3IMYHOTO Ha3HA4eHHA Kak B BHIE CaMOCTOSTENbHEBIX
Y37I0B, TaK M B KadecTBe 3JIEMeHTOB i NOCTpOoeHHA Oollee CIOKHBIX HUQPOBBIX YCTPOHCTE
(CYEeTYMKOB, PETHCTPOB, 3aMOMHMHAKOIMMUX ycTpoiicte). K Tpurrepam oTHocaT Oonmpmioif Kiacce
YVCTPOHCTE, OTIHYHTENEHOH 0CO0eHHOCTRI0 KOTOPRIX ABILETCA CrOcoOHOCTL OCTABATHCA B OTHOM H3
IBYX YCTOHYHBBIX COCTOSHHH, KOTOPBIE MOT'YT H3MEHAThCA II0M NeHCTBHEM BHEMIHHX cHrHanoB. [Ipu
3TOM COCTOAHHA TPHUITEpa Pacllo3HAKTCA [0 YPOBHAM BBIXONHBIX HANPAKEeHHH, COOTBETCTBYIOIHX
ypoeHAM Jorudeckux "0" u "1". OCHOBHERIM CBOHMCTBOM TpHITEpa ABIAETCH HAIHW4YHe IaMATH, MOI
KOTOPOH mompazyMeBaeTcd ero cmocoOHOCTh coxpaHiSTh cBoe coctogHHe ("0" mwmm "1") u mocne
npeKkpameHus BO3OeHCTRUA BHEMIHUX CHTHAIOB. TakuM 00pa3oM, TPHUITEpP ABIASTCA NIeMeHTapHOH

A4eHKOH maMAaTH L1 XPaHCHHA OHOT'O JBOHYHOTO paspAla YHCIIA.

Tpurrep MOXKHO TpPeCTABHTL B 00MEeM CiIydae COCTOSNIMM H3 SYeHKH MMaMATH H YCTpOHCcTRa
yropaeaeHusa (IOpoi BechbMa CIOKHOTO), Mpeolpasyiomero BXOOHYI0 HHGOPMAIH B KOMOMHAIIHEO
CHUTHAJIOB, NMOX BO3[ACHCTBHEM KOTOpHIX AdeiKa MaMATH NPHHHMAaeT OOHO H3 OBYX YCTOHYHMBEIX

COCTOAHHI.



TPUI'TEPDI

OO0o0meHHaAs cXeMa TPHITEPHOI0 VCTpoiicTBa COCTOHT H3
VCTPOHCTEA YVIOpaBISHHA Y ¥ H TPHITepHOH AYeiikH T .
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CTpYKTYpHaA cxeMa TPHITepa

Ha cxeme cHrHanabel HMEIOT CIEIVIOIIHE HAHMEHOBAHHA:
Aj...A, - AEHpOpMAaITHOHHEIE CHTHAJIEBI;
C)....Cy, - TAKTOBBIE (CHHXPOHH3HPVIOIHE ) CHTHATIBL:
S'(set) u R'(reset) - BXOJHBIE CHTHAIBI TPHITEPHOH AUSHKH:

O u @ - BEIXOJHBIE CHTHAIBI TPHITEpA.



TPUI'TEPDI

CYIIeCTBYEeT MHOKECTBO Pa3HOBHIHOCTEH TPHITEPOB. OTIHYAKINHXCA
BBIMOTHASMBIMH (DVHKIHAMH. CIIoco0aMH VIIPaBIeHHA 3alHChI0 HHG(OpPMAIIHH.
CXEMOTEXHHYSCKHMH PEMIEHHAMH H T.1I.

[To BEIMOIHAEMBIM (DYHKIIHAM KIacCCH(HKAIIHIO TPHITEPOB MPOH3BOIAT IO
COCTOAHHI) €TI0 BBIXOJOB B MOMEHT €ro cpadareiBaHHA H mociae. [Ipa 3ToMm
PasTHYAOT CIEAVIOINHE OCHOBHBIE BHIBL: RS, JK. T u D - TpHITEpHL.

[To cnmoco0y ynpapiIeHHA 3aIHCEI0 HH(QOPMAIIHH Pa3IHIAKT:
® ACHHXPOHHEBIE TPHITEPHl ¢ 3AMHCBI) HEMOCPEACTBEHHO C MOCTYIIIEHHEM

HH(OPMALIHOHHOTO CHTHAIa Ha €r0 BXO:

® TAaKTHpPYeMBIe (CHHXPOHHBIE) TPHITEPEI ¢ 3alHChH HH(QOPMAIHH TOIBKO HPH
110Ja49e TAKTHPYIOIIEro HMITyIbca. IIpH 3ToM cpaldaThiBaHHE TPHITEPA MOKET
IPOHCXOJHTh OJHOBPEMEHHO ¢ MOCTVIIIEHHEM TAKTHPVIOMIETO HMIIYIbCa
(Tpurrep., paboTalImHI 0O VPOBHK), IOCIE OKOHUAHHA TAKTHPVIOIIETO
HMITyIbca (TPHITEP C BHYTPeHHEH 3aJep:KKOH). MPOX0KISHHA HECKOIbKHX
TAaKTHPVIOIIHX HMIIYIbCOB (MHOTOTAKTHBIE TPHITEPHI). HIH B MOMEHTEHI
H3MEHEHHA COCTOAHHA TAKTHPVIOMIEr0o HMIYIbCAa (CHHXPOHH3AIHA II0

(bpoHTY).



RS — Tpurrepsl

RS—tpurrep HMeeT aBa VIpaBIAKRIIHX Bxoda S (sef) m R (resef). ¢
[MOMOINBK KOTOPBIX BRIMOMHAKTCA VCTAaHOBKH TPHITEpa B TO HIH HHOE
COCTOSAHHE ():

QO =1npu S=1u R=0 ( ycTaHOBKa TPHITEpa):

Q=0mnpu 5=0n R=I (cOpoc Tpurrepa):

O"™'=0" npa S=R=0 (pexHM XpaHEeHH] IIPEIBLIYINEr0 COCTOAHHA):

S=R=1 — sanpemeHHad KOMOHHAIIHA VIIPaBIAKINHX CHIHAIOB. KOTOpad
MOZKET IIPHBECTH K HEOIMPEASIEHHOMY COCTOAHHIO TPHITEPA.
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RS — Tpurrepsi

Tabmuoa cocToAHHA
RS-TpHurTepa

S 0
R 5 O n+l E— - T
0 0 O " .
0 1 1 R . ) ¢
1 0 0
1 1 %

BpemeHnHBIE THAarpaMMEl padoTel RS-TpHITEpa



RS - Tpurrepsl
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RS- TPUITEPDI

JInd RS- Tprrrepa komOnHammg S=R=1 gemndercs zampenieHHoil.

Ilocne TakoIn KDB-I@IIHHHIIII IIHil}DpIM-IHHIIDHHLIK CIITHAIIOB COCTOMAHIIC

TpuITepa OvaeT HeolpeAeleHHEIM: Ha eT0 BRIXoAe () MokKeT OBITh O 11 1.

CYIIE CTRYIOT Pa3HOBIIHOCTI RS- TPUITEPOR, HA3EIBaeMEIE

E-, R- 11 S- Tpurrepamir, I KOTOPHIX coueTaHne o =R=1

HC ABJIACTCA 34IIPCIICHHBIM.

E- Tpurre

ppn S =K=1 He IMeHIET CBOETO COCTOSHIL.

- TPIITE]

pmpin S=R=1 ycTanapmmsaetcs B coctognme ¢ =1.

a R- Tpurrep B 5TOM cydae ycTaHARIIBaeTCd B cocTodnme ¢ =0.

RS- TPIITCPEREI MOIYT OBITh dCITHXPOHHBIMIT ILIIT CITHXPOHHBIMII

(B 3TOM CIIy4ae y HIIX IMeeTcsd Bxog C).



JK-Tpurrepsl

JK-Tpurrep mmeer apa ynpaBrdrwmux Bxoga J (ump) m K (keep) =
(OVHKIHOHHPYET MOI00HO RS-TpHITEPY. HO MOPH 3TOM HE HMeEeT
JAMpPElleHHBIX KOMOHHAIIHA VIIPABIAKINHX CHIHAIOB. J - BXOJ mOmo0eH S —
BXoay. a K-Bxon momoOen R-pxonmy. IIpH BceX KOMOHHAIHAX CHIHAJIOB Ha
BXoae. KpoMme J=K=1. oH ngedcTtByeT mogo0HO RS-tpuHrrepy. Ilpn J=K=1 B
KaKJOM TakTe MOPOHCXOIHT «OMPOKHIBIBAHHE» TPHITEPAa H €ro COCTOAHHE
MEHAETCA Ha MPOTHBOMOIOKHOE. Ha pHC. MoKasaHO yCIoBHOE 0003HAUSHHE
JK-TpHrTEpa ¢ CHHXpOHH3AIHEH 10 IepeJHeMY (DPOHTY.

Tabnuna cocroaHHM Tabmumna cocToAHHI
RS-Tpurrepa JK-TpHTTEpa T —
R 5 O n+l j K Q ntl ’
= C
D {:} Q - [} {] Q Pl y
o | 1] 1 0 | 1 ] O —K I
1 | o] o S U
1 1 X I 1 o JK-TpHrTED




JK-Tpurrepsi

Tadnuua cocTodHHHA

JK-Tpurrepa B |
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JuarpamMMmel padoTel JK-TpHITEpAa



T-Tpurrepsi

T-Tpurrepsl HHaYe Ha3BIBAWTCA CYe@MHbIMI H NIPHMEHAKRTCA 14
IOCTPOCHHA CUSTYHKOB H ISIHTEICH YacTOThRI. TakoH TPHITED HMEET OIHH
TAKTOBBIH BXOJ H €r0 COCTOAHHE MEHAETCA KaKIBIH pa3 MpH HoJade CUYESTHOIO
HMIviaeca T=1 ® ocraercd HeH3MeHHBIM IpH T=0.

Tabmuua cocToAHHMI T-Tpurrep DeIHT 4acTOTY
. )
I-tpurrepa = BXO/IHBIX HMITYIBECOE B 2 pa3sa.
T
n+l] T,
T Q .1-. A e
D QFI -[. B T
0
% - ————————— >
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T-Tpurrep 0
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J14 moaydeHHA OOIBIIHX 3HaUeHHH KO3((HIHEHTa IeIeHHA JacTOTEHI
MPHMEHASTCA KacKaJgHOe COE€IHHEHHe T-TPHITEPOB.



D -Tpurrepsl

OTIHYHTENRHOH OCO0EHHOCTRH) D-TpHITEpa (TpHITEpa 3adepAKH)
ABIACTCA TO. YTO OH COXpaHAST HH()OpPMAIHI0, MOCTYNHBIOVK Ha D-BXoa B
IpeapIIyImeM TakTe padoTel 10 MPHXO0JA CHHXPOHMITYIbCA, T.€. €r0 COCTOAHHE
MOKET H3MEHATBECA C 3aJePAKOH Ha OOHH TakT. CHHXPOHH3ANHA PadOTHI
MPOH3BOIHTCA 110 MepeIHEMY HIIH 3aJHeMY (DpOHTY.

D-TpHITepsl ABIAKTCA OCHOBOH 714 IMOCTPOSHHA PETHCTPOB.
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CHETUYUKU

CueTYAKAMH Ha3bIBAIOT YCTPOICTBA IUIA IMOACYETA YHCTA BXOMHBIX HUMITYIBCOB U
(puKcalliii 3TOTO UHCIA B KakoM-THO0 Kofe. B mpoiiecce paGoThl CUETUMK MMOCTIEIOBATETEHO
H3MEHAET CBOE cocToAHHe. KoMuecTBO BO3MOKHBIX COCTOAHHI HAa3BIBacTCHd Modyieu
cuema Key WIH evuxocmsio cdyemyuxa (TPEASTBHOE UHCIIO WMITYIIBCOB, KOTOPOE MOXKET

OBITE MOJICUHTAHO CT{ETIH{EDM).

OCHOBHBEIMH YIEMEHTAMH CUETUMKA ABIAIOTCA TPHITCPEL, KOIHYCCTBO KOTOPBIX
OMPCOCIACT HHCAIO pPaspAnoB CHCTYHHRA n H CT0 MOOYVIIE CHCTA Key. Yalme Bcero B

I_[H(bIJDEDﬁ TCXHHEC HCIIONB3VIOTCA JOBOHYHBIC CHCTHITRH. H}U’[EEDE COCTOAHIIC BCCX

TPUITEPOB OBOMYHOTO CUETYMKA NPHHUMACTCA 3a HYJICBOE COCTOAHHE cueTuMka. IIpu
[I0[Iaue CUYCTHBIX HMITYIIBCOB CUCTYHMK IIOCTICHOBATEIIFHO H3MEHAET CBOE COCTOAHHE OT
HYJIEBOTO IO MAKCHMAJIBHOIO, paBHOIO K. Hanpumep, pH »=3 y JBOMYHOIO CUCTUHKA

K ;=2"=8, T €. CUSTUMK HMEET 8§ YCTONUHBEIX COCTOAHUN H KAKIBI BOCEMOI UMIIYIIBC,
MOCTYTIAOIIHIT Ha €70 BX0J, OYIET BO3BpAalllarb CYETYHK B HUCXOMHOE COCTOsAHNE (0OHYIIEHHE
CUETUMKA). 3TO CBOIICTBO TMO3BOJIAET UCTIONB30BATh CUETUHMKH A JIEJIEHHUA 4acTOThl. Ecin

BXOJHEIC HMIIVIIBCEI CICOYHOT C JacTOTOH f.., TO YaCTOTa BBIXOOHBIX HMIIVIECOB

f.sar:rz fEIJII’KCT'!"



CUHETYHUKH

BBRICTpOJeHCTBHE CUETYHKA XapaKTePH3VETCA MaKCHMAIbHO JTOINYCTHMOMH
YACMOoMol NOCMYHIEHUA CHEMHBIY UMIVILCOE [y H 8DEMEHEM VCINAHOBTeHUA
CHEMYUKA lyey - HHTEPBATOM BPEMEHH MEKIY MOMEHTOM OKOHYAHHA CUETHOIO
HMITYIbCA H MOMEHTOM VCTaHOBIESHHA KOJa.

B 3aBHCHMOCTH OT choocoda KOOHpPOBAHHA BHYTPEHHHX COCTOAHHH
pPa3IH4daIoT:

- JBOHYHEIE CUSTUHKH;

- JBOHYHO-JSCATHYHBIC (JIeKaJIHBIE) CUCTUYHKH:

- KOJBIIEBHIE CUSTUHKH — COCTOAHHE CUSTUHKA ONPEAEIACTCA

MECTOIIOJI0KEHHEM 0JHOH eTHHCTBeHHOH 1 uiH 0
- CUETYHKH [[/KOHCOHA — COCTOAHHE CUETUHKA ONPEAEIASTCA
KoaudecTBoM 1 HiaH 0.

B 3aBHCHMOCTH OT cmoco0a MmOACYeTa pa3IHvYalT CISIVIOIIHE BHIEI
CUSTUHKOB!

- CYMMHPVIOIIHE;

-  BBIUHTAKIIHE:

- PeBEpPCHBHBIE;

- KOIBIIEBEIE.



CUETYHURH

[To cmoco0y TaKTHpOBaHHA PadOTEI Pa3THYANOT:

- CHHXPOHHBIE CYETYHKH. 114  padoTel  KOTOphIX  TpedyeTcA
CHHXPOCHTHAIL

- ACHHXPOHHBIE CUSTUHKH, padoTarmue 0e3 CHHXPOCHTHATIOB.

[Io CTPVKTYpHOH OpraHH3aIlHH. 3aBHCAMIEH OT CIIoco0a MoJauyH CUETHRIX
HMITYIBCOB Ha pa3spAalsl CUETYHKOB. PAa3IHYAOT.

- CYSTUYHKH C IIOCJIEI0BATENBHBIM (KAaCKaIHBIM) IIEPEHOCOM — CUYETHBIE
HMITYIBCEl MOCTYIIAKT TOIBKO HA BXOJ IEPBOTO pa3piada. a ¢ €ro BRIXoJa - Ha
BXOJ BTOPOr0 H T.[. (CUSTUHKH C MOCIEI0BATEIBHEIM MEPEHOCOM OTIHYAIOTCA
IPOCTOTOH. HO IIPH 3TOM HMEKT HH3KO0€ OBICTPOIEHCTBHE ).

- CYETYHKH ¢ MapalIeIbHBIM IIEPEHOCOM — CUETHBIE HMIIVIIBCH IIOCTYIIAKT
OJHOBPEMEHHO Ha BCe pa3padnl (TakHe CUETUYHKH HMEHT 0o0lIee CI0KHVIO
OpraHH3alHK. HO 00eCHeYHBAKT BEICOKOE OBICTPOICHCTBHE):

- IAPAIEIbHO-MIOCIEN0BATENBHEIE CUSTIHKH, MPEACTABIAIIHE COO0H
KOMOHHAIIHI0 MEPBBIX IBYX CMNOCO00B ITOJAYH CYETHBIX HMIIYIBCOB (TakKHe
CUSTYHKH HCIIOIB3VIOTCA I71A MOIVYSHHA DONBIIHX 3HAYSHHI MOIVIIA CUETa).



CHETHHURH
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(O0o0meHHaa cXeMa CUeTUIHKA

OCHOBHBIMH Vy3JIaMH ABIAOTCA COOCTBEHHO caM CUYETUHK. BXOJHAA JIOTHKA
H BBIXOJHaA JTOTHKA. BX0odHadA ToTHKa pelHa3HaUeHa /14 VIIpaBIeHHA padoToH
CUeTUHKa, a BBIXOJHadA — 1714 HHAHKAIIHH KOHIA cYeTa HIH (pOopMHpPOBAaHHA
CHT'HaJIa [epeHoca HiIH 3afiMa P(Z).

[lepeyeHp OCHOBHBIX BXOIHBIX CHTHAJIOB:

/D — CHrHaJl VIOpaBI¢HHA HapaBI€HHEM cUeTa (1A pPeBEepPCHBHEBIX

CUETUHKOB):

(' — CYETHBIE HMITY IBCHI:

R — curnan copoca:

V — curHanI paspelieHHA cdeTa (114 CHHXPOHHBIX CUSTUHKOB):

D, -D,, — mapaieIbHBIH KO Il MpeIBapHTEIbHOH YCTAaHOBKH CUETYHKA

(1714 CYSTYHKOB ¢ MPEIyCTaHOBKOH):

W — cHrHanI paspelmeHHd IpeIBapHTEIbHOH YCTaHOBKH.



ACI/IHXpOHHble ABOUYHBIC CHCTUYUKHU

Cuetunk Ha T-TpHITEpax
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ACI/IHXpOHHbIe ABOUYHBIC CHCTUYUKHU

ACHHXpPOHHBIA CYMMHDVIONIHI CYETYHK MOKHO IIOCTPOMTR HA CUETHBIX TPHITEpax
nrodoro THna. B OonbIIMHCTBE cny4yaeB IIA 3THX 1eneii Henonb3yioT JK- win D-Tpurrepsl B
CUCTHOM pexuMe. IIpocTeHlmmii TpexXpaspAOHBIH OBOMYHBIH CUYETYHK Ha D-Tpurrepax
COCTOHT M3 CO€IHHEHHBIX IOCJIENOBATEILHO TPEX CUETHBIX TPHITEPOB, TAKHM 00pasom, 4TO

HUHBEPCHBI BBIXOH (), KakKIOIO TPUITEpa COeNUHEH ¢ BXomoM (., mocieayrmero. [Tpu

MOCTYIUICHHH CUETHBIX HMIIVIBCOB Ha BXofg C; TPHITEPHl CUETUHKA OYOIYT M3MEHATH CBOH
COCTOAHHA, OIMCBIBAEMBIE IMOCIEIOBATEIBHO BO3pACTAKINMMH IBOMYHBIMH uYHcIaMmu. J{uda
IpHBEeNeHHA CUeTUYHKa B HadyalbHOe COCTOSIHHME HCIONb3yeTcA curHar cOpoca R,
MOCTYMAIONINI OMHOBPEMEHHO Ha BCE BXOMOBI R TPHITEPOB.

C nmpHXOOOM KakOOTO MOCHEAYIOMIEr0 HMIYIbCA HAa BXOA (; MEPEKIIYAKTCA cpasy
HECKONBbKO TpHITepoB. OOHAKO TMEePeKII0YeHHe 3ATHX TPHITEPOB IIPOHCXOOHT He
OOJHOBPEMEHHO, a ¢ HEKOTOpOH 3amep:KKOH OTHOCHTEIRHO OPYIr Apyra. 3TO MPHBOOHUT K
3alep:kKKe B YCTAHOBISHHH BBIXOIHOTO KOOa MOCHe MOCTYIUIEHHA CUYETHOIO HMITYIbECA Ha BXOM

Cl- HI]H OONBIIOM YHCIIE paspAdob CHCTUHKA 3aJCPAKAa BBIXOIJHOIO CHIHAIA MOAKCT OBITh

3HAYHTEIBHON H cp ABHHMOH C INCPHOIOOM ITOCTVILICHHA CUCTHBRIX HMIIVIBCOEB Ha EXOI [ 1-



ACI/IHXpOHHI)Ie ABOUMYHDBIC CHCTUYNKHU
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CYMMHPVIOIIHA CUSTUYHK Ha D-TpHITEpax
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Cxema [ICepCeHOCA I/IA PCECPCHBHOTO CUCTUHEKA




ACI/IHXPOHHI)IG ABOUMYHDBIC CHCTUYNKHU

HPH [MIOCTPOCHHH ACHHXPOHHOTO BBIMHTAKIICIO0 CHCTYHHRA HOCTATOYHO 3aMCHHTEH

MHBEPCHBIC BHIXOBI () TPHUITEPOB Ha INpsAMBIE BHIXOAEI (. B 3T0M ciyuae npu

MNOCTVILUICHHH HMITVIIECA cﬁpoca R Ha BCeX BBIXOIAX IBOHYHOIO CUETUHKA VCTAHOBATCAH
COIHHHYHBIC YVPOBHH, a4 IIPH IMOCTVIUICHHMH CYCTHBIX HMMIIVIIBCOB Ha BXOIL Ci TPHITCPEI

CUCTHHKA ﬁyﬂyT H3MCHATE CBOH  COCTOAHHA, OIIHCBIBACMEIC IIOCICOOBATCIIEHO

yﬁB[BHI-DH_[HMH JBOHYHBIMH YHCITaMH.

J71A TIOCTPOEHHA ACHHXPOHHOIO PeBepPCHBHOIO CUETUMKA, KOTOPBI MOKeT paboTark
KaKk B pPEKHME CYMMHPOBAaHHA, TaK U B PEKUME BBUHTAHHA, MOKHO C IIOMOIIBIO
JIOTHYECKOH CXEMBI OOECIIEYHTh MOady CHTHAJIOB C HHBEPCHOTO BBIXOHa () IIpH
CYMMHPOBaHHH HJIH C [IPSMOTO BBIXONA () — IPH BEIUUTAHUH OT IPEABIIYIIETO TPHITEPa
Ha CUETHBIIl BXOI IMOCIEAYIOMIETO, KAK MOKA3aHO HA PHC. DTA CXeMa BKIOYACTCA MEKIY
BRIXOZIOM OIHOTO paspsfa CYETUHKAa H BXOIOM JPYIOTO M, B 3aBHCHMOCTH OT
VIIPABIAIOIIMX CUTHAIIOB — CIOkeHHE (U/) WM BEUMTAHHE (D), HA BXOI MO CIEAYVIOIIETO

pa3psia IOCTYIIaeT CHTHAN MepeHoca P WK CHTHAT 3afiMa Z.



CI/IHXpOHHbIe ABOUYHDBIC CHCTUYUKHU

Y CHHXPOHHBIX CYeTYHKOB BCE Pa3pAOHBIC TPHUITEPhl CHHXPOHH3HPYIOTCA MapaLIeIbHO
OMHHMH H TeMH K¢ CHHXPOHMITYIbLCAMH, TMOCTYHAKOIIHMH H3 HCTOYHHKA 3THX HMITYIBCOB.
ACHHXpOHHBIEe CYETYHKH HMEHT TIOCISNOBAaTeIFPHYK CHHXPOHH3AIMIO, T.€. KaKmbIi
MOCHSOYIOIINIT paspAOHBIH TPUITEP CHHXPOHH3HPYVETCA BBIXOMHBIMH HMIIYJILCAMH TPHITEpa
MPEeOpIAVINEro paspAna. ACHHXPOHHBIE CUETYMKH HHOIZA HA3BIBAKOT MOCIEOOBATEIbHBIMH, a
CHHXPOHHBIE CUSTUYHKH - ITapaUIe/IbHbIMH.

CHHXpOHHBIe CYeTYHKH (mapajUle/ibHBIE), B CBOI O4epedb, IOOPA3ICIAIOTCA Ha
CHHXPOHHBIE CUESTUYHKH € MOCIeJ0BaTe. IbHBIM MepeH0CcoM (TOCIeIORaTeIbHO-CHHXPOHHEIE) H
CHHXPOHHBIE CUETYHKH ¢ [apalleJbHBIM MNepeHocoM (MapalielbHO-CHHXPOHHEIE).
CHHXpOHHBIE CHETYHKH HME0T OoNee BBICOKYIO CKOPOCTh CUeTa, YeM acHHXpPOHHEIE.

IIo cmo CDG}’ nmoja49 CHHXPOHMIIVIIBCOE IIOCJNCHOBATCIBHO-CHHXPDOHHBIC CHCTUHHEH

mapaLieIbHbIe, T.€. CHHXPOHMITYJIBCH ITOCTYIIAKOT Ha BCE TPUITEPHI CUSTUHKA IMapalUIeIbHO, a
1o crocody ympaBineHHA (IToDa4yH YIPaBIAIIINX HMITYIBCOB) — MOCIIeNOBATEIbHEIE.

B napamwienbHO-CHHXPOHHBIX CUETUHKAX CDDPMHIJOEEHHE YIIPABIIAKOINIHX }'pDEHEII:'i H HX

Mmogada Ha COOTBCTCTEYHOIIHC BXOOBI TPHITCPOEB CUHCTHHERKA OCYVIINCCTBIIACTCA OJHOBPEMCHHO, T.C.

IIa PAJLIICIIBHO.



CI/IHXpOHHbIe ABONYHBIC CHCTUYUKHU

,[[JIH [IOCTPOCHHA CHHXPOHHBIX CYeTHHRKOB HCIIOJIBSYHOT PA3/IHYHBIC THIIBI CHCTHBIX

CHHXPOHHBIX TPHITCPOB. Ha PHC. IPHBEOCHBI CXEMBI OOHOPASPAIHBIX CHHXPOHHBIX CHCTHBIX AHCCK

(a — cymmupyromas, 0 — BBRIYHTANOIIAf).
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CI/IHXpOHHbIe ABONYHBIC CHCTUYUKHU
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C I*IHX]]'DHHBIFI CUCTHHK C IIapalllICJIBHBIM IICPCHOCOM

EBICTpDﬂEﬁCTBHE CUCTYHEKOE C IIapa/lICIbHBIM IICPCHOCOM HC 3aBHCHT OT
THCTA Pa3pAJOE H OIIpeOc/IAcTCAH 'SHIEPH{RDE PaclpoCTpadHCcHHA CHTHATOB TCpe3
TPHITCPBEI H 3JICMCHTEI I1. ITo CPAaBHCHHIO CO CUCTUHHKAMH C IMOCICI0BATCIBHEIM
[NEPCHOCOM MakKCHMAIbHAA TaCTOTa CUCTa MOMKCT OBITh YBCIIHYCHAa B (11 - 1) Pas.
H]JH MOBBINICHHH  pPaspAdHOCTH CUCTYHKOE  BOSHHEA4AIOT H[}GﬁHEMH C
]JEH.—IHSEIHHEITI MHOTOBXOJOBBEIX cxXeM I, MO3TOMY B TaKHX CIIVHaAX Hanboee
OIITHMATIBHBIMH IIO ﬁBICT]]GﬂEfICTEHID H allllapaTHBIM 3aTpaTaM ABTAKTCA
CUCTHUHKH C IIapa/llICIEHO-ITOCICTOBATCIBHBIM IICPCHOCOM.



CueTUHKH ¢ MPOH3BOJBHBIM MOIVJICM CUETA

Bo BCEX pacCMOTPEHHBIX BBINIE CUETYHKAX COCTOAHHE MOCIEN0BATENBHO
MeHgeTcd oT 0 10 2" — 1 mmm ot 2" — 1 10 0. B pAge mpakTHUECKHX CIydacB
TpeOVIOTCA CYETYHKH C MPOH3BOIBHEIM MOIYJIEM cuera, Hampumep Ha 10
(IBOHUHO-AeCATHUHBIE CUSTYHKH) HIH Ha 9. 23. 59 (am4 peamm3amuu
3MeKTPOHHBIX YacoB). CyIECTBYKOT 1Ba OCHOBHBIX CIocoda peanH3alHH
CYETUYHKOB C IMPOH3BOIBHEIM MOIVIEM CUETA.

CUeTUHKH ¢ TPHHYIHTEIBHBIM  cOpocoM. B  Takux  CUETYHKAxX
IPOH3BOAHTCA NMPHHYIHTEIBHBEIH COpPOC M0 JOCTH/KEHHH 3aJaHHOTO MOIVIIA
CUeTa.
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CUeTUHK C [IPHAYIHTCIBHBIM Cf}pGCGM



Ilns mocTpoeHHS CYETYHKOB IO NMPOH3BOJBHOMY MoOAYai0 Key ¢ IPHHYIHUTEIBHBIM COpOCOM B

CXEMY COOTBETCTBYHOIIETO ABOHYHOTO CHETYHEREA BBOIHTCH D6I]E{THEH CBA3E /T HCEMHOYCHHA THITHHX

cOCTOAHHH. J[BOMYHBIM CYMMHpPYIOIIHH HIHM BBRIYHMTAKINHH CUETYHMK TeperirdaeTcs OO0 YCTAHOBKH

HEKOTOpOro 3HadeHHA Ky, DJTO COCTOSHHE BBIABIASTCH CIEHMAIBHOH CXEeMOH, Ha BBIXOIE KOTOpPOH

QJDPMHP}FETCH CHTHAl YCTAaHOBKH CHCTHHEA BE HYJICBOC COCTOAHHC. CxeMBI cYeTYHKA TIO MOIVYIHD Key

HaHOoOIee I[IPOCTRI IIPH HCIIONB30BEAHHH JOBOHYHBIX CHCTHHKOEB C IIOCIHCOOBATCIIBHBIM IICPCHOCOM.

HemudparopoM o0bMHO CIVKHMT JorHdeckuil smeMenT 1. Ha pue. mokaszaHo Kak y acHHXPOHHOTO

ABOHYHOTQ CHETYHEA Ha YCThIpCX TPHITCPAX MOXKHO YMCHBIIHTE MOOYIIb CHETA C 16 mo 10.
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(POyHKIHMOHANBHAA CXeMa JECATHYHOTO aCHHXPOHHOTO

CYMMHpYIOUIETO CYeTYHKA € Ky =10
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VYenosroe rpaduueckoe
obo3HaAYEHHE JECATHYHOTO
ACHHXPOHHOTO CYMMHPYIOIIETO

CYCTYHKA C kcq =10

3meck peanHz0BaH cOpoC Ha HVIE
KaKOBIH pa3, KOTOa Ha CHeT4HHKe
cocTogHHe 1010,



CYeTUYHKH C MNPOH3BOJBHBIM MOIVJIEM CUCTA

CUETYHKH ¢ IPHHVIHTEIRHEIM HacueToM. TakHe VCTPOHCTBA PealH3vVIOTCA
Ha 0ase CYSTUYHKOB C MIPEIBapHTEIBHOH VCTAHOBKOH Koma. (Xema CUEeTYHKa
[IOKa3dHa Ha pPHC. B  cUeTuHK [10 BXOIJaM nﬂpﬂjﬂeﬂf,ﬂgﬁ 3arPy3KH
3arpy/Kaercad KoJ [JONOMHEHHA K 10 2" Konenm cuera B 3TOM CiIydae
00HApVAHBACTCA M0 E€CTECTBEHHOMY IEPEMOIHEHHK CUSTUYHKA, IPH KOTOPOM

GopMEpyeTCcA CHTHAI IepeHoca, KOTOPBIM IIPOH3BOJHTCA Iepe3arpyska
CUSTIHKA.
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1 Cxema
W P ™| YCTaHOBKH

CYeTUHK C IIPHAEYIHTCIBHBIM HACUCTOM



CdeTuuKu ¢ IIPOU3BOJIBHBIM MOAYJ/IEM CUCTA

JOCTOHHCTBOM CUSTYHKA ¢ HACYETOM ABIACTCA HCIIONIB30BAaHHE INTATHBIX CHTHAIOB
IEpEHOCA H TApAJJIENbHON 3arpys3KH, a TAKKe MMPOCTOTA H3MEHSHHA MOIOVIA CUESTA.
HegocTaToOK 3aKIHYacTCAd B HEECTECTBEHHOCTH IOCIIEJOBATEIBHOCTH H3MEHEeHH Koma,
4YTO MOXKET MOoTpeOOBarTh B pAle CIy4acB MOOIOJHHTEIBHOTIO MepeKomHpoBaHMA. Yalme
BCETO 3TOT BapHAHT IIOCTPOEHHUA CUETUHKA IPHUMEHASTCA IIPH JIEIEHHH YacTOTHI
BXOMHBIX HMIMVILCOB, KOTOa IMOPAMOK H3MEeHEHHA KOOA BHYTPH CUETUHKA HE HMMEET
3HaYeHH .

[IpOMBIIIIIEHHOCTRIO BBINTY CKAKOTCA HC CUYESTYHKOB C pa3IMYHBIMH
(OYHKIIMOHAIBHBIMH BO3MOKHOCTAMHM, HaIpHMEpP, ¢ IapalIelIbHBIM IIEPEHOCOM H C
IIpenyCcTaHOBKOI.

CueTdHKH ¢ TIepeMeHHBIM Ko3(QQHIIMeHTOM cuUeTa HMEHT OYE€Hb IIIHPOKOE
IpEMeHeHHe B PAOHOTEXHHKE IIPH pealH3alH OelIHTEIeH YacTOTHl ¢ IIEPEMEHHBIM
K03 puIHeHTOM OeIeHHA U IPH pealH3allii pasIHYHBIX IIPOrpaMMHpPYEMBIX TaliMEpPOB.
B OCHOBHOM IIpH pealH3alHHd TaKHX VCTPONMCTB HCHONB3VKOTCA CHHXPOHHBIE

ImMapalICcIbHEIC CUCTUHKH C CHHXPOHHBIMH CXCMAMH ITPCOYCTAHOBKH I/ HITH Cﬁpﬂ cd.
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INC cyeTYnKOB

[TpoMBIIIIIEHHOCThK BhITycKarTCA MC CcUETYHKOB ¢ pasIHYHBIMH (DYHKITHOHAJIbHBIMH
BO3MOKHOCTAMH. B kKauecTtBe mpuMepa mnpueeneMm NC OBOHYHO-OECATHYHOIO CUETYHKA
(Kcy = 10) ¢ mapaieIbHBIM IEPEHOCOM H IPEOyCTAHOBKOH (pHC. a).

Cuer umMnynbcoB (0e3 BBOma HH(OpPMAIHH 10 BXOOY IPedyCTaHOBKH), IIOJaBA€MbIX Ha

exon C, mpoucxomuTr mpH W=VI1=V2=R=1. [Ipu >TOM COCTOAHHA CYECTYHKA Ha BBIXOOAaX

Qq---Q; OYAYT H3MEHATHCA B ABOMYHO-MIE CATHYIHOM Kofie ot 0 1o 9.
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INC cueTuynKoB

T}’THI}HEJIHIDHIHE CHI'HaJIbI HMCHOT CICOYHOIICC HA5HAYCHHC.

* W =0 cay:xut 1717 BBOf@ Kofia 1o BXonaMm D ,...D., ipH IpeaycTaHOBKe;
* V1=0 cuny:KuT I MpephIBaHuA CUeTa ¢ COXpaHeHHEM KOMa;

* V2= pazpemacT BpIgady HMITYIbCa IEPEHOCA IO BRIXOOY P.

Ecnu JOTIONHHUTE CYSTUHK CXEMOMH MOKa3aHHOH MYHKTHPOM Ha PHC. a, TO MOTYUHTCA
IpOrpaMMHpPYEMBIH JENHTENb 4acTOTHI ¢ KoadduuuenToM nenennd K, =10—K, e K

— YHCJIO B JBOMYHO-AECATHYHOM KOME, 3alHCaHHOE 4Yepe3 BXOMOBI MpenycraHoBkH. [Ipu
3TOM YaCTOTA BRIXOIHBIX HMITYIBCOB
doa ali o
Ha puc. © mokasana I{1C pepepcupHoro cuetunka. Ilpu /D=1 cueruynk padoTacT B
pe:knMe craoxkeHnda, a mpu U/D=0 — B pexumMe BolunTaHuA. CurHan V=1 cIyXKHT O
OCTAHOBKH CYeTa H MOKeT OBITh HCIIOIb30BaH KaK BXOM IIepeHoca MpH TI0 CIe0BaTeIbHOM

BRIIIOYCHHH CUHCTHYHKOB.



HAPAILIMUBAHUE PA3PATHOCTHU CHETYUKOB
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HapamuBanue pa3psJHOCTH PEBEPCUBHOTO

JABOHYHOI'O CHCTYHEA



PEI UCTPbI

Pecucmpaii Ha3plBalOT VCTPOHCTBA 1A MpHEeMa., XpaHEeHHA H BHIIAYH
TaHHBIX, IPeICTaBICHHBIX B MHPpPoBOM KoJe. Kaxasli paspad mudpoBoro Kojia
XpaHHATCA B OTASIBHOM TPHITEpPE perucrpa. TakuM o00pa3oM. PETHCTP
IpeacTaBIAeT co00i pPa3HOBHAHOCTh VCTpoiicTBa maMATH. B o0meMm ciaydae
PETHCTP XPAHHT N-pa3pAIHBIH KOJI.

Knaccudukamma perucTpoB MokeT OBITh IIPOH3BeIeHA IO PAdY
npH3HakoB. OCHOBHBIM IIPH3HAKOM SABIAeTCA COoco0 MpHeMa M BBIJAYH
TaHHHIX. [IpH 3ToM pa3THYAT:

- lIapallIC]IbHBIC PCTHCIPEI C© IIPHCMOM H BblJaueH [JaHHBIX B

HapalllIc/IbHOM KOIC.
-  IIOCICOOBATCIBHBIC PCTHCTPRI € IIPHEMOM HIH BBITAYeH JAHHBIX B

MOCICOOBATCIBHOM KOIC.
- IapallICIBHO-IIOCICTOBATC/IBHEIC.

Cocmoanue ﬂ—pﬂRﬂH@HﬂfE] pezucmpad OnpeaenacTes COCTOAHHUAMH n TPHUITCPOB H

0TOOpayKaeTCs N-Pa3psIHBIM IBOMYHBEIM CIIOBOM ) = VoV -



PEI HCTPbI

Kpome ocHOBHBIX (VHKIHH NOpHeMa. XpaHeHHA H BBIJAYH JaHHBIX
PETHCTPEl MOIVT BBINOJIHATE (VHKIHH nOpeoOpa30oBaHHA [JaHHBIX HIIH
TOTHYECKHE onepandu. I1o 3ToMy IIpH3HAKY pa3IHYaroT:

-  CIBHTOBEIE PETHCTPHI.

- PErHCTPEHI ¢ nmpeodpa3oBaHHEM MapalIeIBHOIO KOIa B

IIOCIEA0BATENBHEIA HIIH HA00OPOT:

- PErHcTPEI C NOpa3pAIHBIM JTOTHYESCKHM VMHOMKEHHEM HIH CI0KEHHEM:

-  PErHcTphl MOCIEOOBATENBRHOTO MOPHOMHASHHA [OI4 IMOCTPOSHHA

aHAJI0T0-ITH(POBEIX Ipeolpa3oBaTeleH.

[To KOMHYECTBY KaHAIOB. I10 KOTOPEIM IMOCTVIIAKT JaHHBIS. Pa3IHYAKOT:

- oJHO(a3HBIE PETHCTPRI ¢ OJHHM KaHAIOM:

- mnapada3Hple PerHCcTPHl ¢ BBOJOM JaHHBIX II0 NPAMOMY H HHBEPCHOMY

KaHaJIaM.

[To KONMHYECTBY TAKTOB VIIPABICHHA VLA 3AIIHCH JAHHBIX Pa3IHYAKOT!

- OIOHOTAKTHBIE PETHCTPEHI.

- JIBYXTAKTHBIE€ PETHCTPEHI.

-  MHOTOTAKTHBIE PETHCTPHL

ITo yvopaeiIeHHIO 3alIHCHI) JaHHBIX pa3IHYal0T!

-  ACHHXPOHHBIE PETHCTPHL:

-  CHHXPOHHBIE PETHCTPHL



PEI'UCTPbI

o naznauenuio PETUCTPHI MOAPA3ACIIAIOTCA Ha pecucnipsbl HAMAMU H

pezucmpul cosuea.

% gy Pezucmpul namsimu npeaHasHadeHsl
o JU1s XpaHeHus upoBoi HHOpMaru
. HeOOIBIIOTO 00BbEMA.
e
PerucTphl maMaTH nmpeacTarnaoT coboii Habopkl
X 7 ) CUHXPOHHBIX TPUITEPOB C HE3aBUCUMbBIMHU
HHPOPMALIHOHHBIMH H 00BEIHHEHHBIMH
T ( B OOIIYIO NIHHY CHHXPOHM3AIIWH TAKTOBBIMH
: . R (|)_ Bxogamu. Kax el U3 TpUrrepos obecneunBaet
: : . XpaHeHHE OJIHOTO Pa3psaaa JBOUYHOTO YHCIIA.
| || ’ B kauecTre 31€MEHTOB MaMATH PETHCTPA B
X l { p| + —n OCHOBHOM HCIOJIL3YIOTCS CHHXPOHHbIE
CHHAPOHH3ALIHA 'l ! [ D—Tle"l‘Epl:.].
|
YCTAHOBKA HYJIA ‘r R

(I)}’I-II{HHDHHJII:HEIH CXEMa n-paspsaaHoro perucTpa rnaM;aTH.



PET'UCTPbI

oi| rRe| & Peructp namsatH COJUCPIKHUT YEThIPEXPaA3pPsIHYIO BXO/IHYIO LIHHY DI,
— 0 nO YeTBIPEXPa3pAIHYH BRIXOAHYIO mMHY DO, THHAMHYECKHH BXO]1
— 1 CHHXPOHHM3AIMH N0 (PPOHTY TAKTOBBIX UMIYIILCOB (, MHBEPCHBIC
| g Bxo/b! &IE (Bxonb! “pazpeiienue 3anucu’), 00bEIHHEHHBIC
0 — norukoi M, naeepcHele Bxoael &OE (BXxoas! “paspelnieHue
— C CYMTHIBAHHA ), 00beAMHEHHBIE TOorHKOoi M, a Takke nmpamoii BXo
&IE ' copoca R. Ilpn cornanenun Ha Bxogax &IE ypoBHeii noruueckoro
:8 2 — HYIA (pa3pelieH|e 3aucH) 1o (PoOHTY UMITYIbLCA CHHXPOHH3ALHH
s B PETUCTP 3alMCBIBAETCA YETBIPEXPA3PSIHOE CIOBO CO BXOIHOM
80E mHHBl DI, KOTOpo€ CYHTHIBACTCA C BRIXOAHOH IIMHEI DO mpu
:8 COBIAJIECHHH YPOBHEH JIOTHYECKOro HYIA Ha BXogax &0OE
(pasperueHue cuuThIBaHMs ). Eciin XoTs ObI HA OJJTHOM M3 BXOJIOB
— R &OE npucyTcTByeT YPOBEHB JIOTHYECKOH eMHHUIBI, MUKPOCXEMa
HAXOJUTCH B COCTOSIHUH Pa3zoMKHYTOro Beixoja. ITpu nojaue Ha
YcinopHOE 0003HAYEHHE BX0Jl R ypOBHA JIOTHYECKOH €IHMHHLbI IIPOUCXOAUT cOpOC perucrpa
CHHXPOHHOTO (BCE TPUTTEPHI PErHCTPa YCTAHABIMBAKTCH B HYJICBOE COCTOAHHE)
JeThIPEXPa3PATHOTO HE3aBHCHMO OT CUTHAJIOB HA OCTAJIbHBIX BXOJ1aX.
PETHCTPA MaMATH T'purrepsl peructpa MOTryT 3alUCBIBAThL M0 YPOBHIO, IEPEIHEMY

u 3aJHeMY (DpOHTY,



PEI HCTPbI

Dy
&
1 &1 Qo
Dy R
&
s| T % :
L 1 O
| ! R [
| |
| | |
Dy : |
& :
> T & Qu-l
R T
Tlrr'l R WV

Dy | RG
Dl QC'

- Q1
DII.—].
1';'-1
Vs Qa1
R

0)

PETHC'[[J C ACHHXPOHHBIM VIIPABJICHHCM 3dIIHCBHOD




PEI'UCTPbI

P e2UCmpul cosu2a MOMHMO XPaHCHHA 00eCIIeYHBarOT BBIMOJIHEHHE oncpalHy CIBHIa

IBOMYHON HH(OPMaLIUH.

Cywynocms cogéuea COCTOUT B TOM, UTO C IPHXOAOM KaKI0r0 TAKTOBOTO HMITYJIbCA
IPOUCXOUT MEePe3aruch COIEPIKUMOr0O TPUITEpa KasKI0r0 pa3psijia B COCEIHUIA pa3psai
0e3 U3MEHEHH: NOpsIKa ClIe/I0BaHHs JIBOMYHBIX IIH(P.

Ilo nanpaenenuto cosuea paznuyaiom 0OHOHANPAGIEHHbIE PecUCPbl, KOTOPBIE
OCYILECTBIAOT ¢/IBUT HH(OOPMALIHK BIPABO (PErucTphl NPSIMOIo C/IBUra, PETHCTPBI CO
CIIBUTOM BITPaBOQ) WJIM BJIEBO (PErMCTPbI 00paTHOIO CABUIa, PETUCTPBI CO CABUIOM
BJICBO), H pesepcusHble pecucmpul (A0MYCKalOT CABUT B 000MX HATIPABICHUIX ).

Paboty perucrpa cagura MokHO HADIIONATh, HATPUMEP, B MHKPOKAJILKYIATOPAX, 1€ NpH Hadope Kak10H
UL HA KIaBHATYpE 4HCIA Ha HHAMKATOpe caBHratoTcs eaeso. Hanpumep, nna nadopa uncna 41 nykno
caenars cnenyioniee. CHagana HawHMaeTed ¥ oTnyckaercsa knasuina ¢ undgpoi 4. ludpa 4 nossnaerca B
KpaHHEeH MpaBoii MO3HIIHK HA HHAHKATOPE, 3aTeM HAKHMAeTCH H OTIycKaeTcs knasuma ¢ undpoii 1. B
peE3yIBETaTe HH(ppa 4 HA MHIHUKATOPE CABHTAETCA HA OJIHY MO3HIIHIO BICBO, 4 HA €€ MECTE B KpalHEeM NpaBoM
MOJIOKEHHH NosiBigerca uudpa | — Ha HHAUKATOPE BRICBEUHBAETCS YKuCiio 41,

1 2] 13
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PEI'UCTPbI

COBHTalOMIHE PETHCTPRI NPHMEHAKTCA 714 BRIIOIHSHHA ONepallHi:

-  [MOpa3paAdHOIO COBHIA IIPH pcallH3alHH BBIMHCIHTCIBHBIX alII'OPHTMOB

Hagd DH(QPOBBEIMH KOJaMH:

- IIpcOo ﬁpﬂ 30BaHHA ITOCIICOOBATCIIBHOIO

HaoOOpoT:

mapaxieIbHEIH

-  3dllOMHHaHHA JaHHBIX C ITOCICTOBATC/IBHBIM JOCTVIIOM.

-  BPCMCHHO H 3a1 CPAREKH.

[TapannensHEIH BEINOT
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PEI HCTPbI
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BapHaHTHI MOCTPOEHHA CABHTAKOIIHX PETHCTPOB



PEI'UCTPbI
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DOyHKIMOHAIBHAS CXEMA YETBIPEXPA3PAIHOTO TIOCIEA0BATEIBLHOTO
pPETHCTpa CABUTA BIPABO (TCPMUH «HOCTE008AMENbHBIIY OTPAKACT TOT (DaKT,

4TO B 3TOT PETUCTD QAHHbBIE 8600AMCA NOPAIPAOHO).

Peructp npeacrasnseT co00ii mocaea0BaTenbHYO 11eMb D-TPUTTEPOB ¢ AMHAMHYECKHM
YIIPaBJICHHEM T10 (PPOHTY TAKTOBBIX HMITYILCOB. TaKTOBbIE HMITYILCEHI (MMITYJILCHI CIBHTA)
NOCTYMAIOT Ha BCE TPUITEPhl 0qHOBpeMeHHO. MHdopMmalnoHHbIM BX0ooM DI peructpa saBisercs
Bxoj Tpurrepa DD1. I1pu nogade TaKTOBLIX UMITYIILCOB MPOUCXOIUT MOC/IEI0BaTEIbHAS 3aIIHCh
HH(pOpMALIHK cO BXoAa )/ W ee CABUT B CTOPOHY BO3pACTaHHA HOMEPOB TPUITEPOB (CABHT
BIIpaBo). Jlist 3aUCH B PErUCTP uemblpexpaspAaoHo20 ¢l10Ba HEOOX0AUMO yemplpe TAKTOBLIX

HMITYIIBCA.



PET'UCTPbI

JIomyCcTHM, YTO B PETHCTP IMOCIEN0BATENBHO BBOJIMTCS, HAYHMHAA ¢ MIIAJIIErO pa3psia,
nBouuHblii koa 1101, IIpeasapuTeabHblil COPOC perucTpa MPOU3BOAMTCS MOAaYeH CHrHala
JOTHYECKOH eIMHULBI HA BX0J1 “"COpoc™ (BCe TPUITEPL! YCTAHABIIMBAKOTCS B HYJICBOE
COCTOSIHHE).
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C nepBbIM TAKTOBBIM UMITYILCOM B Tpurrep DD1 3anuceiBaeTcs eIMHHLIA MIIAJLIETO pasps/a
BXO/HOI0 ¢j108a. Co ¢le1yOUHM TAKTOBBIM HMITYJILCOM 9Ta ¢IMHHLA OY/ET C/ABHHYTA B
tpurrep DD2, a B tpurrep DD1 0HOBpeMEHHO NOCTYIUT HH(POPMALMS CIICAYIOLIETO pa3psiia
BXOIHOTO CJI0BA. AHATOTHYHO MPOMCXOANT AAJbHCHIIMH CABHI HH(OPMALIMH B TPHITEPHI
DD3 n DDA4.

[Tocne yeThIpex TAaKTOBBIX HMITYIBCOB KO/ HA BhIxo1ax DO1-D0O4 cooTBeTCcTBYET
BXOJAHOMY KOJTY H MOKET OBITh NMapaJiieIbHO CYNTAH BHEIIHUM YCTPOMCTBOM.

[TocnenoBarenbHOE CUMTHIBAHHE HH(OPMAIIMH U3 PETHCTPA OCYIIECTBIIAETCA C BBIXO/A
DO4, naunHas ¢ nATOr0 TAKTOBOTO UMITYIIBCA.
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B peructp nocinenoBarensHO BBOJUTCA JIBOUYHLIN ko 1101,

Ha4yuHad ¢ MJIaJLICro paspsia.

Mmvnynec Nel: B tpurrep DDI
3aMUCLIBAETCA €IUHHLIA
MJIA/ILIEIO paspsjia BXOJAHOIO
CJI0Ba.

Mmnynsc Ne2: Equnanna
MJIQALICIO pﬂ'lpﬂ,?lﬂ BXOIHOI'O
CJIOBA CIBHI'dACTCH B 'l’le'I"Ep
DD2.

OxunoBpemenno B Tpurrep DD1
nocrynaet HHpopmManus
CEAYIOUIETO paspaaa (HOMIb)
BXO/IHOTO CJIOBA.

HMmmnynbesr Ne3 u Ned:
[lpoucxoanT najeHeHITAN
CIBHT HH(OPMAILIHH B
Tpurrepsl DD3 w DD4.

[Tocne TakTOBLIX UMITYIILCOB
Nel — Ned koj1 Ha BeIXO/1aX
DO1-DO4 tpurrepa
COOTBETCTBYET BXOJHOMY KOJIY.



PET'UCTPbI

Viusepcanvuvie pecucmpel B 3aBUCUMMOCTH OT NOJAYM YIPABIAIOIIMX CUTHAJIOB
MOTYT BBITOJTHATE (PYHKIIMH PETHCTPOB MAMATH, OIHOHAMNPABICHHBIX M PEBEPCUBHBIX

PCTHCTPOE CIBHTIA.
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— DO
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— D2
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— SR
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Venoeaoe o0003HAYeHHE
MHKPOCXEMBI YHHBEPCATBHOTO

yeThIpeXpa3psAIHOTO PerucTpa.

MukpocxeMa yHUBEPCATBHOTO YETHIPEXPA3PSTHOTO
pPETrUCTpa CONEPIKHT:

BX0/(bl D0-D3 s nogaun MHGOPMALIUU TTPU
mapajuiesIbHOM 3aIuCH;

BX0J1 DR s nojiaud HH(OpPMALIMK TTPH
MOCJIEI0BATENILHOH 3aIIMCH H CIABUIE BIIPABO;

Bxoj DL mis nogady HHGOPMALHH TTPH
[10CJIC/I0BATEIIbHOM 3aIIUCH W CIHBUIE BJICBO;

BXO/1bl SR, SL 11151 yripaBjaeHUs peKUMOM paboThI;

TakToBbIH BX0j1 C;

ACMHXPOHHBIH MHBEPCHBIN BXO cOpoca R.



PET'UCTPbI

HpH moaaqyc CHIruajid JOrH9CCROTO HYJIA Had BXOJ R
[MPOHCXOIHT YCTAaHOBKA BCCX TPHUITCPOB PCTUCTPA B
HYJICBOC COCTOAHHC HE3aBHCHMO OT CHI'HAJIOB Ha

— DR[| &9 OCTaIbHBIX BXOJaX PErHCTpA.
— DO 0 — [Ipn nanuyuu Ha BXo/€e R CUrHANa JTOTHYECKOH
] g; 1 = EAMHUIIBI PEKUM pabOTEI perucTpa OnpeaeaeTcs
— D3 KOMOHMHAI[MEH CUTHAJIOB Ha YIPaBIAOMMX BXoaax SR, SL:
— OL 2 — 1) KomOunarmu ynpasinstomux curaainoB SR=0, SL=0
1 sr 3 - COOTBETCTBYET PEKUMY XPAHEHUA.
—{ sL 2) Ilpu SR=1, SL=0 no GppoHTY TaKTOBLIX HMITYJILCOB
% C POUCXOIUT TIOCIEN0BaTEbHAA 3aIUCh HH(OPMALIHH CO

i Bxoga DR u cosue ec enpago.

3) [Ipu SR=0, SL=1 110 (ppoHTY TAKTOBBLIX HMITYJIbCOB
MPOUCXOIUT NOC/IE0BaTE IbHASA 3aTUCh HH(OPMALIMK CO
Bxoaa DL u cosuz ee 61e6o0.

4) I1pu komOunauu SR=1, SL=I no GpoHTY TaKTOBBIX
MUMITYJIbCOB OCYILIECTBIISACTCS Mapajuie/ibHas 3anucsy
unghopmayuu co sxonos D0-D3.

YenoeHoe 0003HAYECHHE

MHUKPOCXEMBbl YHHBEPCAIIBHOTO

YyeThIPEXPa3psIHOrO perucTpa
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ApudpmMeTnyeckue onepamuu,
BbINOJIHAEMbIE ¢ IOMOIIbIO OIIEPATOPOB CABUIA

C moMouIbi0 perucTpOB MOKHO BBITOJHATL ONEpPALMM YMHOKEHHUS HA JBA U JICJCHHS
Ha JiBa.

YMHOKEHHS XPaHAILErocs YUcia Ha 2 OCYLIECTBISAETCS MyTEeM CJABHMIa BJIECBO M 3aIIMCH
«0» B Mnaamuii paspsj.

[lenouncnenHoe JelI€HME XPAHAIIETOCS YMCIa HAa 2 OCYIICCTBISCTCS MYyTEM CBUra
BIIPABO U 3amucH «0» B cTapIInii pa3ps.

Ilpumep
00011 =3,,  — caBuraem BJIEBO
00110=6,,  — caBuraem BJIEBO

01100=12,, - Takum 00pa3zoM, YMHOKHIIM CHA4aJ1a Ha 2, IOTOM €LIe pa3 Ha 2.

010IT=11,, - casuraem BIpaBo

00101 =35, — CIIBUT'a€M BIIPABO

00010=2,,  — caBuraem eie pas BIPaBoO

00001 =1,, — TakuM 00pazom, yncio 11 pazaenuam Ha 2, noay4yuiocs 3,

3aTeM S MOACIHIN Ha 2, MOAYYHIOCh 2, U 2 MOJCIHIN Ha 2, TIOTY4YHIocs 1.



PerucTpel chpura TPHMEHAIOT HE TONMBKO B KaUECTBE 3aMOMHHAIOIINX YCTPOICTB,
Mpeo0pa30Bareicii MOCIeI0BareIbHOTO KoMa B IMAapaUiebHBIN, YCTPONCTR 3aliep:KKH, HO H
CUCTYMKOR UMITYJIbCOR. [IpIMEHEHHE PETHCTPOB B KAYECTBE CUCTUHKOB OYE€Hb HEIKOHOMHIUHO,

TaK KaKk MOAYJb cueTa K _=n, B TO BpeMS, Kak I JBOMYHBIX CUCTUNKOB K _=2".

KOJIBIIEBBIE CYETYHKH

PacrnpocTpaHeHHOH PasHOBHIHOCTBIO TApaJUICIbHBIX CUCTUMKOB ABIAKOTCA KOMBIICBBIC
CUCTYMKH, IIOCTPOECHHBIE Ha Oa3e PErucTpoR capura. I[IpocTefiimiasd cxeMa KOJBIIEBOTO
CUCTYMKA TOTyJaeTCAd TpH 3aMBIKaHWH TPAMOTO BRIXOfIa PETHCTpa CABHTA C €ro BXoAoM. B
TAKOM CJIyuae €IMHMIIA, 3alHCaHHad B PETHCTP HA MEPBOM TAKTE, C BEHIXOMa (), CUCTUMKA
CHOBa TOMAMIaET Ha €T0 BXOJI U ajiee BeCh MK MOBTOPAeTCE. MOTyIb CUeTa TAKOTO CUETUMKA
MMEET TO K 3HAYCHHE, UTO U PETUCTP CIBUTA, T. €. K _ =h.
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Pue, HeTsipexpaspaanslii KONBIEBOR CYETYHK Ha RS-Tpurrepax



JI71sl yBe.TH9eHHSI MOTYJISl c9eTa MOKHO WM YBEITWUHBATh KOJIMYECTBO TPHITEPOR B
KOIbIIE, WIM BRJIKYATh CUSTUMKH MOCIEAOBATENbHO. Tak, HalpuMeEp, CUSTYMK Ha 10
UMIYIIECOB ( K =10 ) MOXKHO peani30BaTh IMOCISHOBATEIBHBIM COSIUHEHUEM OIHOTO

CUHCTHOTO TPHUITCPA H KOJIBICBEOTO CHCTYHRA H3 ITATH TPHITCPOB.

OCHOBHEIM  HEJOCTATKOM  KOJIBIIEBBIX  CUETYHMKOB  ABIAETCA WX  HH3Kad
[IOMEXO3alHIIIEHHOCTh. HarpuMep, eciu 1o AeiCTBHEM IMOMEXH UCUE3HET 3alllCaHHAaA B
CUCTUHK €IHHUIIA, TO BCE TPUITEPHI OKAKYTCA B HYICBOM COCTOAHHH M CUSTUHK padoTarh
HE CMOKET. Jlasi veTpaHeHHs MOTO0OHBIX C00€B HCIIONB3VKOTCA PA3NMYHBIE CIIOCOOEI
KOPPEKLIMH COCTOAHUA cueTuika. Ha pHc. IOKasaHa CXeMa KONBIEBOTO CUETYHMKA C
ABTOMATrHYECKONH KOpPPEKLMEN cocTogHMA. B 3TOH CcXeMe He3aBHCHMO OT TOTO, B KaKOM
COCTOSIHHH ITOCNIE BKIIOUEHHA OKAKYTCA TPUITEPHI, MOCIE YETHIPEX TAKTOBBIX HMMITYIIECOB
Ha Bxofic C' yCTaHOBHTCA TpeOyemoe BXxomHoe cocTosHEE (1 0 0 0).
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Puc. CxeMa KOJBIEBOro CYETYHKA ¢ ABTOMATHYECKOH KOppeKnHed HavajibHOTO COCTORHHSA.




Konvyesvie cuenmuxu
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CxeMa KOABIEBOro CYETYMKA ¢ ABTOMATHYECKOH KOppeKUHEeH HAYaBHOrO COCTORHHA.



KOJIBUEBBIE CHETUYUKUAU

Pa3sHOBHIHOCTEK KOJBILIEBEIX CUSTUHMKOR ABIAKTCA CUCTYHKH ,JHQDHEDHEL B stx

CHCTHHRAX BXOI PCTHCTPA COCIHHCH HT C BEIXOIOM Qw d C HHECPCHBIM BEIXOIOM Q

e

B PE3VIIBTATC, KOITMA Ha BXOO CHCTUHHERA IOCTYIIAKOT TAKTOBBIC HMITYIIECEI, TO BHaHAJIC BCC
PaspAObl CHCTHHRA 3AIIONTHAKTCA CAHHHITAMI, 4 34TCM — HYIIAMH. Hitxe IIPHBCICHA CXEMA

QCTRIPEXPA3PATHOIO CUCTUHEA m]{DHCDHEl 1 TA0IHIIA ¢ COCTOAHHAMH €TI0 BEIXOIOB.
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CocTosiHHe BBIX0J0B 4eThipexpaspsiaHoro cyeT4yuka [[KoHCOHA
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Monyab cuera cueTuMKa /[KoHcoHA K _=2n, T.€ B 2 pa3a OOJIblIe MOAYIA CUETa

IPOCTOTO KONBIIEBOTO CUETUHKA. B cueTunke J[KOHCOHA, KAK U B JPYIHUX KOJBIEBBIX
CUCTUMKAX, MOTYT OBITP COOHM, BBI3BAHHBIC ITOMeXaMH. J[Id KOPPEKIMH HAPYIICHMUIA,
BBI3BAHHEBIX COOAMH, TAKKEe HCIONB3VIOT CHOCOOBI, ¢ MOMONIBK KOTOPBIX IIPOM3BOOUTCH
repexo 13 JIr00ii 3arpelieHHO KOMOHHAIINH B OHY U3 Pa3pelllcHHBIX.

CUeTuMKH ,[[H{DHCDHEI [MHPOKO HCOOJAB3IVHTCH B JCIHMTCIAX YaCTOTBEI HMIIYVIIECOB,

TeHepartopax CIIy4aiiHBIX YHCEN, B YCTPOHCTBAX ImaMATH U ap. Ha Gase cueTunka /[KOHCOHa
MOYKHO JIETKO PEATH30BATh CYETUMKH C JTOOBIM YETHEIM MOIYIIEM cueTa. IIpu HeoGXoqUMOCTH

IMETE HEUCTHOC 3HAUCHHE MO/ cUeTa MOKHO Ha BXOJ IIEPBOTO pa3pAmla IIoJaBaTh BMECTO
curHama (), curHan (¢, (¢, ,, Kak IOKa3aHO HAa pHCYHKe HIDKe. IIpm 3ToM M3 Habopa

BBIXOOHBEIX COCTOAHMIT CUETUHKA ,HH{DHCDHH HCKITIOUACTCA OJHA KOJOBAd KOMOMHAINA,
COCTaBJICHHAA H3 H}’J’[Eﬁ.
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Cxema ueThipexpaspsnuoro cyerunka JIkoHCoHa ¢ 4eTHBIM (2) W HeueTHbM (6)
MOOVIIEM CYeTa



JABOUYHO-AECATUYHDBIE CHETYUKU

,JBHH‘IHH—I[ECHTH‘IHHE HIA JCKATHBIC CYCTYAKH MOTYT OBITE pPCalii30BaHbl Ha
0a3c JBOMYHBIX CUCTYHMKOR IIPpH TMOMOIITH B3aMMHOH CBA3H MCAHIY OTIOCIIBHBIMH
TPHITCpAMH, BXOIANNMHMH B CHCTYHK. Hipxe 1mokazaHa cxXema JIEKaTHOIO CUETUHKA,
IMTIOCTPOCHHAA HA 0azse QCTRIPCXPA3PATHOIO OBOHYHOIO CHCTYHEA. B sTOoM cueTumke

B3daMMHBI COCIHHCHHA TPHITCPOE BBIITOIHCHEI

Tak, YTO IICPBRIC OCBATH CUCTHBIX

HITYIIBCOB TIOBTOPAKT BBIXOOHBIC CHIHAIBI TPHITCPOE MIA OBOMYHOIO CHCTUHKA, 4
[IOCJIEIHHI CUETHEIIT HMIIVIIEC BO3SBPAIIACT CHCTHUHK B HCXOOJHOC COCTOAHHCE.
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Puc. Cxema [EKaHOTO CHETYHKA HA CHUETHERIX TpHITCpax
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Cxema JCKAIHOTO CYETYHKA HA CUETHBIX TpHITepax (a) M CHrHamsl Ha ero Bhxonax (0)
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