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B nmocobun u3noxeHbl METOIMYECKUE PEKOMEHAAIUH, COAepKaTeIbHbIE Ma-
TepUabl U KOHTPOJBHBIC 3aJlaHusl JIJI MPOBEJACHHUS JIa0OPaTOPHBIX U MpaKTHUYe-
CKHMX 3aHSITUN [0 OCBOECHUIO OCHOBHBIX THUIIOB CUETYHMKOB U UX HCIOJIb30BAHUIO B
paznuuHbIX cuctemax. [locobue comepKUT HEOOXOUMBIE CIIPAaBOYHbIC MaTepHa-
JIBL.

Meroanueckue ykazaHUs TpeIHA3HAYECHBI JJIA CTYICHTOB, OOYyYaroIIUXCs
no HamnpasieHusM noarotoBku 09.03.01 Mudopmatuka v BbIMHMCIUTETbHAS TEX-
Huka u 11.03.02 MHbDOKOMMYHUKAIIMOHHBIE TEXHOJOTHH U CUCTEMBI CBSI3U, MPO-
¢buneit MHOrOKaHANIbHBIE TEIEKOMMYHHUKAIIMOHHBIE CUCTeMbl, CETH CBS3U U CHC-
TeMbl KOMMYTaIMU, 3alTUIIIEHHbIE CUCTEMBI U CETH CBsI3U, CUCTEMBI PAJUOCBS3U U
paauoaocTyna, BeluncnuTenbHble MalllMHbI, KOMILJIEKChI, CUCTeMBbI U ceTH, [Ipo-
rpaMMHOE 00€CTieYeHUE U UHTEIJICKTYalIbHbIE CUCTEMBI.

[Tocobue mpenHazHauye€HO MJIS WCIOJIL30BAaHUS TPU U3YYEHUU AUCIUILIINH
BrruncnurenbHas TexHuka, CXeMOTEXHUKA TEJICKOMMYHUKAIIMOHHBIX YCTPOMCTB,
a TaKXe€ MOXXET OBbITh MCMOJIb30BAHO MPETOIaBaTEISIMU U CTYJICHTaAMU TIPU U3y4e-
HUU POJICTBEHHBIX UCIUILINH U B MIPOIIECCE CAMOCTOSITEILHONU PabOTHI.
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Hean

1. BeipaboTaTh NpakTHYECKUE YMEHHUS CHHTE3a CXEM CUYETYMKOB U YCT-
pOWCTB Ha UX OCHOBE.

2. CoBepIlIeHCTBOBATh MPAKTHUYECKUE YMEHHUS M HaBBIKHM PabOTHI C 1UPpo-
BOM TexHUKOM, DBM M cuctemaMu MOAECIUPOBAHMUS.

3. CoBepllleHCTBOBATh HABBIKM aHaJIM3a, 0000IIEHUS U CUCTEMaTHU3alluH T10-
JYYEHHBIX Pe3yJbTAaTOB, COCTABJICHUA M OQOPMIICHHS OTYETHBIX MAaTEpHAJIOB,
TOYHOI'O Y JIJAKOHWYHOTO MPEICTABICHUS TOKIAJ0B HA BONPOCHl TEXHUYECKOTO Xa-
pakrepa.

Y4eOHbIe BONIPOCHI

1. UccnenoBanue CUETYHMKOB HA OCHOBE YHHBEPCAIBHBIX TPUITEPOB
(RSJKC).

2. HccnenoBanue cXeMbl CYETUMKOB C Pa3IMUYHBIMU CIIOCOOAMU MEepeHOca.
UccnenoBanue cxemsl cuetunka K155UET7.
HccnenoBanre GyHKIIMOHUPOBAHUS MHOTOPA3PSATHOTO CUSTUHKA.
HccnenoBanne nenurenis Ha OCHOBE MeTo1a ""co copocoM".
HccnenoBanue AenuTeNsa Ha OCHOBE MeToAa ''C TPeayCTaHOBKOM .
[TocTpoeHue cekyHaomepa.
[Toctpoenue aenuteneit Ha 6aze UMC K155UE2.
[Toctpoenue aenuteneit Ha 6aze UMC K155UES.

WX W

Jluteparypa 1JIi HOATOTOBKH K 3aHSITHIO

1. Yrpromos E.II. Hudposas CxemorexHuka: YueOHoe mocodue 1Jisi By30B.
— CI16.: BXB-IIetrepOypr, 2010. — 816c.

2. boiiko B.U. u ap. CxeMoTexHuKa 3MeKTPOHHBIX cucteM. [{udpossie ycT-
poiictBa.- CII6.: BXB-IlerepOypr, 2004.-512c.

3. [lotemkun U.C. @yHKIIMOHANBHBIC Y3Jbl ITUGPOBOM aBTOMATUKH. - M.:
Oueproaromuznaar, 1988.-320c.

4. Hedenos A. B. InTerpansHbie MUKPOCXEMBI U UX 3apyOCKHBIC aHAJIOTH.
CnpaBounuk. T. 1-12.— M.: UIT PaguoCodr, 2000.

5. www://vprl.ru/index/mikroskhemy/

Conepxanue oTuera

1. Ha3Banue paboThI.

2. Tlo kaxxmomMy M3 3aaHui JOJIKHBI OBITH MPECTABICHBI HA3BAHUE 32/ TaHHSI
U T€ KOHKPETHBIC TAHHBIC, KOTOPBIC YKa3aHbI B 33/ IaHHH.

3. KpaTkue oTBeThI Ha T€ KOHTPOJIbHBIC BOIPOCHI ISl CAMOTIPOBEPKH, KOTO-
phi€ enié He HAIUIA CBOETO OTPAKEHUS B OTYETE, HO BBI3BIBAIOT 3aTPYAHEHUS IS
ITOHHMAaHHS.

AKTyaJ'ILHOCTL 3aHATUA
CXeMbI CYETUHKOB SIBJISTFOTCS 0a30BBIMU AJ1 peajin3alu pas/IMdHbIX CXEM U
yCTpOﬁCTB BBIYHCJIMTEILHON TeXHUKHU. Ha HuX CTPOATCA ACIUTCIIN 4aCTOTHI, IIPC-



oOpa3oBaTeNy aHAJIOTOBOTO CUTHajla B LU(POBONW U HAOOOPOT, C UX MOMOIIBIO
MOJICUNTHIBAIOT YUCIIO MPOUCXOASIIUX COOBITHH. CUETUMKU YIpPaBISIOT MpoLec-
COM BBITIOJTHEHUS] TIPOTPaMM B BBIYUCIUTENSIX. [[03TOMY 3HaHHME MPUHIMIIOB TI0-
CTPOSHHS ¥ PabOThl CYETYNKOB, OCHOB MPOCKTUPOBAHUS YCTPOMCTB Ha HX OCHOBE
SIBJISIETCS 00513aTEIILHBIM.

Bomnpocs! 1J1s1 IOATOTOBKHU K 3aHATHIO

1. Kakwue Tpurrepsl HCHOIB3YIOTCS 11 HOCTPOEHUS CYETUUKOB?

2. IlpuBenute YI'O TUIOBOTO CUETUMKA U MOSCHUTE HaA3HAYECHUE BXOJOB U
BBIXOJIOB.

3. Kakune 0CHOBHBIE OIlEpalliy Peaanu3yeT CUCTUHK.

4. Ilo xakoMy CUTHAIy MPOUCXOIUT MEPEKIIOUYECHHUE CUETUNKA?

KpaTKne CBCACHHUA U3 TCOPUH

Kaaccupukanusi cueTunkon

C4YeTunKOM Ha3BIBACTCS YCTPOMCTBO, MpEAHA3HAYECHHOE [JId TOoJACcYeTa
yucia coopTuii. CoObITHE JIJI1 0OBIYHOTO CUETUHKA JOJKHO OBITh (hOpPMaTM30BAHO
B BUJe (ppoHTa (TIEpeaHETO WIIM 3aJIHer0) curHajga. MenHo mo GpoHTy curhaia
CUCTYMK MEHSET CBOe cocTosiHue. M mMeHHO (PpOHT Ha3BIBAIOT aKTUBHBIM BXOJI-
HbIM curHaJioM. COCTOsIHME OOBIYHOTO CUETUUKA (PUKCUPYETCS IBOMYHBIM KOJIOM
Y TO3BOJISIET ONMPEACIUTH KOJIMYECTBO MOJAHHBIX U IOCYUTAHHBIX CUTHAJIOB.

[To Mepe MmOCTyIJIeHUs] BXOJHBIX CHUTHAJIOB CUETUUK HOCIE008AMENIbHO ME-
HSET HA €UHUILY CBOM COCTOSIHUSI B OINPEICIICHHOM JIJI1 TAHHOW CXEMBbI MOPSIKE
(B CTOpOHY YBEJIMYEHUS WU B CTOPOHY yMEHbIlIeHU).[[JINHY CMHCKa UCTIOJb3Ye-
MBIX YCTOMYUBBIX COCTOSIHUM (TapameTp M) Ha3bIBaeT MOIYJIeM TiepecyeTa, OCHO-
BaHUEM TMepecyeTa WM €MKOCThI0 cueTunka. OJHO M3 BO3MOKHBIX COCTOSTHUM
CUYCTYHMKA MPUHUMACTCS 32 HadaabHOE (JaIle 3To HyJeBoe cocTosiue). Eciu cuer-
YUK Ha4aJl CYATATh C HAYaJIbHOTO COCTOSIHUSA, TO Yepe3 Kaxaple M CUTHAJIOB B HEM
CHOBAa YCTaHABJIMBACTCA HAYAIBLHOE COCTOSIHUE, & HA BBIXOAE CUETYMKA MPHU 3TOM
MOSIBJISIETCSL CUTHAJI M-UYHOTO TMepeHoca B CICAYIONUIA OoJiee CTapiinid pa3psij.

PaznuuHbie cXeMBbI CUETYNKOB MOTYT TepeOupaTh CBOM COCTOSHUSI B CAMOM
pa3nMyHOM nopsake. Yamie Bcero MpuMEHSIOTCS IBOMYHBIE CYETUYMKH, Y KOTOPBIX
MOPSAJIOK CMEHBI COCTOSIHUW TPUTTEPOB COOTBETCTBYET €CTECTBEHHOM IOCIIEI0BA-
TEJIbHOCTH JIBOMYHBIX uncesl. KpoMe Toro, MHOrja MOryT NPpUMEHSITHCS OJIMHAPHOE
KOJIMPOBAHUE, MPHU KOTOPOM COCTOSIHME CUETYMKA MPEACTABICHO MECTOM pacmo-
JIO)KE€HUSI €IMHCTBEHHOW €IWHUIbI (HApUMep, CABUTAIONIMN pPErucTp ¢ OAHOU
JIBUTAIOIIEHCA €AMHUIICH), a TaKKe YHUTApHOE KOJIUPOBAHHE, KOTJa COCTOSHUE
MPECTABICHO YUCIIOM euHUIl. BO3MOXHBI U Apyrue 00Jiee CIOKHbBIC BUAbI KOIH-
poBaHus. B mocoOum paccMaTpuBarOTCS TOJIBKO CUCTUYHMKH C €CTECTBEHHBIM Yepe-
JIOBAHHEM JIBOUYHBIX KOJIOB.

Ecnu cuetynk mepebupaet CBOM COCTOSHUSI B BO3PACTAIONIEM TOPSJIKE, €TO
HA3bIBAIOT cymMmupylomum. Eciu cocrosiaus nepeduparorcs B yObIBAOIIEM TO-



pSIKE, TO TAKOW CUETUMK HA3bIBACTCS BhIMUTAKIIMM. Eciiu ke HampaBjeHue me-
pebopa MOKET U3MEHSTHCSA, TO CUETYMK HA3BIBAIOT PeBEPCHUBHBIM.

CueTuynku, KOTOpbIE B IMporiecce pabOThl A NEPEKIIOYEHUsT TPEOYIOT Mo-
Jla4ll CUHXPOCUTHAJIOB, HAa3bIBAIOT CUHXPOHHBIMH, & CYETYHKH, Y KOTOPBIX IS Tie-
PEKIIIOUEHUS JIOCTATOYHO TOJaBaTh JIUIIb BXOJHBIE CUETHBIE CHUTHAJbI - ACHH-
XpoHHBIMHU. YacTo cueTynk cHaOKeH BXOoAoM o01iero copoca R u Bxomamu nas-
HbeIX Di 1 mapasiensHOM 3arpy3Ky MPOU3BOJIBHOTO KOJIA.

YcnoBHoe rpaduyeckoe 0003HAUCHHUE TPEXPa3psIHOTO CUETYMKA U MOCTe-
JIOBATEIBHOCTh €r0 COCTOSIHAN MPEACTABICHO Ha puc. 1.

TUMOBBIMUA BHEIITHUMU CBSI3SIMU CUETUMKA SIBJISIOTCS:

- nHGOPMAIMOHHBIE BXOJBI (BXOAbI MaHHBIX) Di, MO KOTOPHIM B CUETUYHK
MOXHO 3arpy’kKaTh JaHHbIC MapaJUICIbHBIM KOJIOM;

- BX0J BhIOOpa pexuma V, Mo KOTOPOMY JIJIsi CUETYMKA YCTaHaBIMBACTCS
I1M00 peXUM cuera, JIM00 pekuM 3amucu 1o Bxonam Di. Ecnu 3amuch ocyiiecTs-
JsieTcst 0€3 JOMOIHUTENBHBIX CUTHAJIOB CUHXPOHU3AIlUU, TO BXOJ V MOTYT Ha3bl-
BaTh BXOJIOM aCHHXPOHHOM 3aINCH;

Beixoap

—1D0 cT .;} — +1 5 1 =
—P1 Py 0 0 0 0
—1D2 1 0 0 1
—+1 2 0 1 0
v 3 0 1 1
4 1 0 0

—QR . 5 1 0 1
6 1 1 0

2) 7 1 1 1

Puc.1. YT'O (a) u Tabnuua cocrosinuii (0) cueTunKa

- BxoJ1 copoca (ramenusi, yctanoBku B () R, mo koTopomy c4eTUuK mepeBo-
JIUTCS B HaudallbHOE HYyJEBOE cocTosiHhe. Kak M B Tpurrepax, 3TOT BXOJ HUMEET
npuoputeT. Bxog R Moxer u oTcyTcTBOBaTh B cueTurke. CyIIECTBYIOT CUETUUKH,
y KOTOPBIX UMEETCS BXOJl YCTaHOBKU S. Takue cUeTYMKHU MO ATOMY BXOJY yCTa-
HAaBJIMBAIOTCS B HEKOTOPOE OTJIMYHOE OT HYJISl HayaJdbHOE COCTOsIHUE. DTO TpeOy-
€TCsl B CIICIIMAIbHBIX CUETUYMKAX, PEATU3YIONIUX MepecueTHble PyHKIuu. B 00bIu-
HBIX CUETUYMKAX BXOJIbl YCTAHOBKH HE UCIIOIB3YIOTCS;

- CUETHBIE CUTHAJBI MOJAOTCS Ha BXoa "+1" 11 CyMMUPYIOIIETO CYETYMKA
n Ha BXox "-1" - mig BerumTaromero. OHM Ha3bIBAIOTCS CUYSTHBIMU Bxogamu. Ha
ATUX BXOJIaX, Kak U B T-Tpurrepax, o0o3HavdaeTcsi PpoHT, MO0 KOTOPOMY MPOUCXO-
JIUT CMEHA COCTOSIHUSI CUETUUKA,

- BBIXOZBI cueTyuka (TpurrepoB) 0-2, Mo KOTOPHIM (DUKCHUPYETCS €Tro COo-
cTostHue. BBIXOnbI (hOPMUPYIOT ABOMYHBINA KO, TOITOMY JUIsI CUETYMKA BaKCH



HOMED BBIXOJ]a, OTOOPAXKAIOIINI BEC ATOTO BBIXOJAa B MTBOMYHOM Koje. [IpuHsaTo
MJIaAIMMNA pa3psas (C MEHbIIUM BecoM) 0003HayaTh MeHblel nudpoi. Hymepanus
MOKET HAYMHATHCSA C HYJS, C €AMHUIBI M MPOJOKATHCS IOCIEI0BATEIbHBIMU
nudpamu, 1100 HEMOCPECTBEHHO COOTBETCTBOBATh BEcaM pas3psiioB, T.e. 1, 2, 4, 8
U T.JI.

[To ¢pyHKIIMOHATHPHOMY HAa3HAYEHUIO MUKPOCXEMbI CYETUUKOB 0003HAYAIOT-
cs1 OykBeHHou komoOuHarmenr "ME": W - auckperHoe yctpoiictBo, E - cueTdumk.
Hanpumep, KI155SUE7, KPS55UES.

CueTynku, KaK ¥ PEruCTPhl, KIIACCHPHUITUPYIOT MO Py OCHOBHBIX MpU3HA-
KOB. OCHOBHBIE U3 HUX MPEJCTABICHBl HA pUC.2.

HpI/IH]_lI/Il'll)I MOCTPOCHUA CYETYNKOB

CueTynKu CTPOSITCS U3 TPUTTEPOB, OOCCIICUUBAIOIIMX UM CBOMCTBO 3alIOMHU-
HaHus uHpopManuu. [TosTomMy ornepaiuu, CBOMCTBEHHbBIE ISl PETUCTPOB, peaiu-
3YIOTCSL JUISl CYETYMKOB AHAJIOTUYHO TOMY, KaK 3TO BBIIOIHSJIOCH JJISI PETUCTPOB.
B dactHOCTH, 3TO omepanuu mapajuielIbHON 3amucu, cOpoca, BbIJauM, OINepaluu,
TpeOyrolle COBMENICHUS Pa3HbIX JEHCTBUM MO OJHUM M TEM K€ BXoJaM (Hampu-
Mep, olepalii U3MEHEHHs HalpaBJICHUS CUeTa).

OcoOeHHBIMU 1711 CYETYMKOB SIBJISIIOTCA caMmH onepauuu cuera. [lostomy
MMEHHO OHH OyIyT paCCMOTPEHBI B 3TOM OJIpa3JIee.

Cuerunku cTpoATcs Ha OCHOBE T-TpurrepoB. FIMEHHO X MOBEAEHUE TOYHO
COOTBETCTBYIOT JMHAMHMKE M3MEHEHHUs KOJOB MpU MOJACYETEe uMciia coOblTuil. B
ATOM JIeTKo yOenuThes Ha puc.l,0. Hanpumep, camblii Mitaamuii pa3psj cyeTurKa
U3MEHSETCS Ha MPOTUBOMOJIOKHBIA BCIKUN pa3, KOTJAa Ha BXOJ IMOCTYMAET Ove-
penHol cueTHbIM curHai. IMeHHo Tak BeneT ceds Tpurrep mo Bxoay T. OT aToro
CBOMCTBA BXOJ1 M TIOJTyYHJI CBOE€ Ha3BaHUE — ""CUETHBIN BXO'".

Ecnu paccmaTpuBaTh ClieyroNuil Mo CTapIIMHCTBY pa3psia (¢ 0003HAYCHU-
eM "1"), TO ero cocTostHue MEHSETCS TOCIe JOCTUXKEHUS MitaamuM paspsaoMm "0"
CBOEr0 MaKCHUMaJbHOTO 3HA4Y€HUS — eIUHUIbl. CHeAyloIUil CUYETHBIM CHUTHAI
JIOJDKEH BBI3BaTh MOsIBJIEHUE TepeHoca B paspan "l1". Paspsa "1" mokasbiBaer,
CKOJIBKO pa3 pa3psan "0" 3amoyHsAiICsA EeTUKOM 10 MaKCUMaJbHOro 3HaueHus. Jler-
KO 3aMETHUTh, YTO CMEHA COCTOSIHMS pa3psana 1" mpoucxoauT NMpyu N3MEHEHUH pas3-
psana "0" ¢ eIUHULIBI HAa HOJIb, T.€. 110 3aJHeEMY ()POHTY CUTHAJA, SBIISIONIETOCS CO-
CTOSTHUEM JTOTO pa3psja. 3aaHuil (GpoOHT Opeablayliero (HyJeBOro) paspsaa u
ecTh curHajn nepeHoca. [Ipudem no 3agHemy ¢poHTy curHana paspsiaa "0" cmena
cocTosiHUs paspsaa "1" mpoucXoaUT Ha MPOTUBOIOJIOKHOE COCTOSIHUE MO OTHO-
HIEHUIO K CYHIECTBYIOLIEMY. DTHU HAOIOACHUS MO3BOJISIIOT MMOCTPOUTH CXEMBI pas3-
JUYHBIX TUIIOB CYETUUKOB.



CyeTunkn

Mo Mmoaynw cyeTa

deonyHble
HecatnyHble
C npouseonbHbIM MOAyNem cyeTa

Mo cnocoby opraHnzayun cyeTa

ACUHXPOHHBIE
CUHXpOHHbIe

Mo uncny pazpagoe

OpaHopazpAgHbie
MHoropaszpsaHble

Mo HanpaeneHWw cyeTa

PeBepcuBHbie

HepeeepcueHblie
Cymmunpyowme
BblunTaowne

Mo BuAY nepeHocoB Mexay paspsagami

C nocnepoeatenbHbIM
C napannenbHbIM

Co CKBO3HbIM

C KomMBUHNpOBaHHBLIM

Puc.2. Knaccudukanms cueT4ukoB

CueTuMK € M0CJI€0BATEJIbHBIM IIEPEHOCOM.

Cxema cyeTuMKa ¢ MOCJeA0BaTEILHBIM MIEPEHOCOM U BPEMEHHbBIC UarpaMm-
MBI €r0 paboThI IIpeacTaBieHbl Ha puc.3.llepekitoueHre TpUrrepoB B TaKOM CHET-
YuKe 1o 3a7HeMy (GpoHTY (cpe3y) BXoaHOro cueTHoro nmmyiabca(CH) mpoucxoaur
TPUITEp 3a TPUITEPOM TMOCIEAOBATENIBHO, U 3aJIepKKa pPacHpOCTPAHEHHS -
Pa3psAIHOTO CYETUYHMKA OLEHUBAETCA 3aJI€P’KKOM caMOro Xy/IIero ciayyas - CMEHOU
COCTOSIHUN BCEX paspsoB. DTO B n pa3 0oJbIe 3a7ep>KKH PaCIpPOCTPAaHEHUS CHT-
Hana oxgHoro T-tpurrepa. Ecnu paspsiioB MHOTO, TO OOJbIas 3a7ep’kKa MOXKET
OKa3aThCs CEPbE3HBIM HEJIOCTATKOM TaKOI'0 CUETUYHKA.
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Puc.3. Cxema (a) u BpeMeHHbIE JUarpaMmbl (0) CyMMHUPYIOIIETO
cueTamrkAa C ImocmemTORATeTRHRIM ITenerHocoM

B cuity HeOTHOBpEMEHHOTO NEPEKITIOYSHUS TPUTTEPOB, MIPEXKIIC, YEM BEPHOE
COCTOSIHUE YCTAaHOBHUTCS, Ha BBIXOJAX CYETUHMKA OyAYyT KpaTKOBPEMEHHO IOSIB-
JSTHCS pa3InyHbIe HeBEpHbIE KOABL. C TaKUM CUETUUKOM MPUXOJIUTCA 00paIaThes
KaK ¢ KOMOMHAIIMOHHON CXEMOM, NPaBWIbHBIA BBIXOJ KOTOPOUM yCTaHABJIMBACTCS
JIUIIH CITYCTS MHTEPBAJI MaKCUMAJIBHOHN 3aJIepP’KKH PACTIPOCTPAHCHHS CUTHAIA.

CrienmalbHBIX BBIXOJIOB MTEPEHOCA TaKWE CUCTUYUKH HE UMEIOT. POJIb BBIXO/I-
HOT'O MEPEHOCca UTPAET CPE3 COCTOSHUS (3aHUN (PPOHT) HA BBIXOJE CTAPIIETO pas-
psana. Jns HapammuBaHUS CUETUYHMKA BXOJ €Ie OAHOTO T-Tpurrepa WM TaKoro Ke
CUETYHKA TOJKITI0YAeTCS HEMOCPEACTBEHHO K BBIXOY CTAapIIero paspsja.

JlocTOMHCTBaMHM CYETYHMKAa C TIOCEAOBATEILHBIM IEPEHOCOM M 3aJHUM
bpoHTOM CcpabaThIBaHUS SBJISIIOTCS TMpeneNbHAs MPOCTOTAa CXEMbl U JIETKOCTh €€
HapaluBaHus I yBeTudeHus pa3psaHoctu. Kak mpaBuio, crienuanbHbIX BBIXO-
JIOB TIEPEHOCA TAKUE CXEMbI HE UMEIOT.

[IpumepoM cueTuyrMKa C MOCJIENOBATEIBLHBIM IEPEHOCOM MOKET CIYKHUTh
mukpocxema K155M1ES.

Ecnu konbl cueTdrka 4uTaTh MO-MPEKHEMY C TIPSIMBIX BBIXOJOB TPUTTEPOB,
a TIEpEeHOC Ha CJCAYIONIUN pa3pss 3a0UpaTh C MHBEPCHOTO BBIXOJIa TPUTTEPA, TO
CUYCTUYMK CTAHOBUTCS BHIYMTAIOIIMM. B 3TOM HECIIOKHO YOSTUTHCS CaMOCTOSATEIIb-
HO, €CJIM TIPOCICANTh MEPEKITIOUEHUE KaXI0T0 TPUTTEpa MO 3aaHeMy (POHTY CHT-
HaJa MPeAbIAYIIero pa3psiia. AHAJIOTHYHO, €CIU OCTaBUTh MEPEHOC C MPSIMOTO
BBIXO/Ia MPEBIIYIIETO0 TPUITEpa, a PpOHT cpabaThIBaHHUs U3MCHUTH Ha TEPETHUH,
TO CYCTYMK OTISATH MOJTYUUTCS BRIYUTAIOMUN. Takum 00pa3oM, HampaBieHHUEe cueTa
3aBUCHUT OT (ppoHTa cpabaThIBaHMsI TPUTTEPA U MPSMOTO MIIM MHBEPCHOTO BBIXOJIA,
WCITIOJIb3yeMOT0 B KAYECTBE CUTHAJIA JUTsI TIEPEHOCA B CICAYIONTUN pa3psij.

Tako#t BEIBOI MO3BOJISIET ONPEICTUTH U TIOJIXO0]T B IOCTPOCHUH PEBEPCUBHBIX
cueTunkoB. Ecnu HampaBieHHe cuera 3aBUCUT OT THIIA HCIIOJB3yeMOTO BBIXOAA
uist (popMUpOBaHUS MEPEHOCa, TO JUIsl ATOTO JIOCTATOYHO C TOMOIIBI0 MYJIBTHII-
JIEKCOpa KOMMYTHPOBATh ATH BBIXO/BI HA T-BXOJ TOCIEAYIOIIETO TPUTTEPA.



CueTunK ¢ NapaieIbHBIM NEPEHOCOM.

[TapaniensHbIid TIEpEeHOC TpeanoiaraeT mojadyy UMIYyJIbCOB CYeTa Ha BCE
TPUITEPHI CUETINKA OHOBpEeMEHHO. JIJis 3TOro HEOOXOAUMO aHATH3UPOBATH Te-
KyIllee COCTOSIHUE CUeTYMKa U (GOPMHUPOBATH CUCTHBIN MMITYJIbC HAa T€ M3 TPUITE-
POB, KOTOPBIE JIOJKHBI MEPEKIIOUUTHCS B HACTOSIIIIUA MOMEHT. DTO J1a€T BO3MOXK-
HOCTH MEPEKII0YaTh BCE TPUTTEPHI MOYTH OJHOBPEMEHHO B Mpeeiax JHIIb pas-
Opoca 3aJlep>KKH BXOJIHOHM JIOTUKH TPUTTEPOB. B pesynbrare Bpems 3aepKKH Y
CUYETUHKA C TapauIeIbHBIM IEPEHOCOM CYIIECTBEHHO MEHBIIIE, YeM Y CUCTUYUKOB C
nociieI0BaTeIbHBIM TiepeHocoM. KpoMe Toro, Bpemsi He 3aBHCHUT OT YHCIIa pa3psi-
TIOB.

Jlornka moaym CYETHBIX CHTHAJIOB HA TPUTTEPHI OyJEeT peaan3oBaHa KOM-
OWHAIIMOHHON CXEMOMW, KOTOPYIO CHHTE3UPYIOT MO OOIICTIPUHITHIM METOTUKAM.

CocTrossHUSI CYETYHMKA KOJUPYIOTCS IMOCIIEIOBATEIHHO YBEIUIMBAIOIINMHUCS
JIBOMYHBIMU KOJIAaMH, HAUWHAs C HyJIeBOro. Torja ajst TpexX pa3psioB CUETYHKA Ha
ocHOBe T-TpUTTEPOB U NUHAMHKUA M3MEHEHHUS COCTOSHUW TPUTTEPOB BO3MOXKHO
COCTAaBUTh TAONHILy JJII TOCTPOCHUSI (PYHKIUN BO30YXKICHUS TpUTTEPOB (puc.4).
Oty QyHKIUU 00pa3yroT JIOTUKY BXOJHOW KOMOMHAIIMOHHOW CXEMBI YIPaBICHUS
CUETUYHUKOM.

MpepwecTBYKOWMNE Mocnepyrowme CurHansi

Ne COCTOAHMA COCTOAHMA ynpasneHus

T::' TPUrrepoB TpUrrepos TpUrrepamm
Q; Q; Q, Q | Q@ | @ | g5 | 92 | 9
0 0 0 0 0 0 1 0 0 1
1 0 0 1 0 1 0 0 1 1
2 0 1 0 0 1 1 0 0 1
3 0 1 1 1 0 0 1 1 1
4 1 0 0 1 0 1 0 0 1
5 1 0 1 1 1 0 0 1 1
6 1 1 0 1 1 1 0 0 1
7 1 1 1 0 0 0 1 1 1

Puc.4. Tabnuna dhyHKIMil BO30YXACHUS TPUTTEPOB

CurHanel ynpaBlIeHUSI TPUITE€pAMH TOKa3bIBAIOT T€ pa3psiibl, HA KOTOPHIC
JIOJDKEH MOJIABaThCsl CUETHBIM CUTHAN JJISl TIOJYYEHHUS TOCIEAYIOMIETO COCTOSTHUS
cyeTurkKa u3 npeapiaymero. ®yHKIUM CpaBesIuBbl, €CTECTBEHHO, TOIBKO I T-
BXOJIOB TPUITEPOB.

Ha ocHoBanum nmanHbIX 3TOW Tabmmibl it dyHkumid q3, 2, ql, moryr
OBITH C IEJIbI0 MUHUMHU3AIUK TTOCTPOEHBI KapThl KapHo (puc.5), n3 KOTOPBIX BO3-
MO>KHO TTOJIYYUTh MUHUMAJIbHBIC TU3bIOHKTUBHBIE HOpMalibHBIE (opMbl (MJIHD).



10

Q2 Q2] o /\ 0
T\
Q1 Q1
Q3 q3
@] o | o
0 0 0 0
Q1
Puc.5. Kaptsl Kapuo nis Munnmu3zanum GyHKIHA BO30YXACHUS

TPUITEPOB

N3 kapT KapHo 1o BbIZIEIECHHBIM 7151 O0BEAUHEHUS] KOHBIOHKITUSM CIIEAYET,
qTO
qi=1,
= Ql,
q;=Q1*Q2.

OTH MUHHUMAJIbHBIE JIOTMYECKUE BBIPAKEHUSI COOTBETCTBYIOT BBIXOJHBIM
CUTHAJIaM BXOJHOW KOMOWHAUMOHHOM JIOTUYECKON CXEMbI U JIOJKHBI OBITh 0J1a-
HbI Ha CYETHBIN BXOJ OJHOMMEHHOT'O TPUITEPA JJIsI CMEHBI €0 COCTOSIHUSA B COOT-
BETCTBUU C TaOiuiei Ha puc.4. CMeHa BceX COCTOSHUN OCYUIECTBIIETCS TOJBKO
IIPU MOJAa4€ CYETHOTO CUTHANIA +1, MO3TOMY OH JAOJIKEH MPUCYTCTBOBATH B KaXK10M
KOHBIOHKIIMU. CXeMa TaKoro cYeTYuKa MokazaHa Ha puc.6,a.

Bricokass cKOpoCTh MepeKIIIoueHil 00€CTIeunBaeTCsl B 3TOM CXeMe JOTOoJI-
HUTEJIBHBIMHU alfapaTHbIMU 3aTpaTtaMu. [IpydyeM Kakablii MOCIEAYIOIMUNA SJIEMEHT
"U" B cxeMe ympaBiieHUs JOJKEH MMETh Ha OJIMH BXOJI OOJBINE MPEIAbITYIIETO.
[To3TOMYy Ha MakCUMaJbHYIO Pa3psAIHOCTh TAKUX CYETUUKOB U3 JTUCKPETHBIX KOM-
ITIOHEHTOB HAKJIaJbIBAET OTPAHUYEHNE MAKCUMAJIBHOE YHCIIO BXOJIOB JOTHYECKOTO
anemenTa "N". Cxembl 00IBIION pa3psIHOCTH, OOBIYHO, HAOUPAIOT U3 HECKOIBKHUX
MaJIOpa3psAAHbIX CUETUYHUKOB.

HexoTopoe ymnpomnieHne cXembl CUeTYMKa C MapajulelIbHbIM IEPEHOCOM
MOKHO TMOJY4YUTh Ha yHUBepcanbHbIXx JK-Tpurrepax (nampumep, KM155TB1) ¢
BcTpoeHHbIMU cxeMamu "U" mns BxomoB JK(puc.6,0). Ha Hux u peanusyrorcs
byHkun Bo30yxaeHus TpurrepoB. CueTHbI BXoA s yHHBepcaibHoro JK-
Tpurrepa o0Opasyercs pu OJHOBPEMEHHOMU Mo/1aye aKTUBHOTO CUTHAJIa Ha BXOABI J
u K. ITosTomy npu nogaue Ha Bxobl cuHxponuzauuu "C" cuerHoro curxana "+1"
cpabatbIBaeT cooTBeTCTBYIOIIMI Tpurrep. Bxon ql (t.e. JK-uens nepeoro tpurre-
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pa) CICAyCT MOAKIIOYNUTL K IMOJIOKUTCIBbHOMY IMOTCHIOUAIY MCTOYHUKA ITUTAHUS
qcpe3 OFpaHI/I"II/ITeJIBHBIﬁ PE3UCTOP OAJIA q)OpMI/IPOBaHI/IH KOHCTAaHThI CIMHUIIEI.

1 1= +
+1 | T R 7 T Q1
f 2
+1 c
2 t+—K2
& | T 3| 1
2
Q2

a) 6) |

J1
J2 T
J

- C
K2
3l 2

|—. & CR Ji T Q3

J2
J
[
K2
3l 3

Puc.6. Cxema cyeTuymnka ¢ napajuieIbHbIM IEPEHOCOM Ha
T-tpurrepax (a) u Ha JK-Tpurrepax ¢ BCTpoeHHOM JOruKou (0)

CuyeTunkum ¢ NMPOMU3BOJbHBIM MOAYJIEM CUETA

Paznuunbie o0nacTv mpuMeHeHUs TPeOyIOT CUETUYUKOB C MOAYJSIMU Iepe-
cuyeTa (OCHOBAaHMSIMHU) HE TOJIbKO KPAaTHBIMU I1I€JIOM CTENEeHW BOMKH, HO U JIPYTHU-
mu. Hanpumep, nist paboThl B AecsaTUUHON cucteme - 10, 7151 CXeM 4acoB U KaJleH-
napeit - 60, 24, 7. B o0uieM ciydae TpeOyeTcsl CTpOUTh CUYETYUKH T10 JIIOOOMY 3a-
JaHHOMY ocHOBaHMIO M. MHOrAa nepecyer BhIrOAHEE peaanu30BaTh HA €AUHCTBEH-
HOM CYETUMKE, MHOTJA - Pa3JIOKUTh MOAYJb Ha HECKOJIBKO COMHOXHUTENEH. DTO
3aBHCHUT OT OCOOEHHOCTEH perraeMoi 3a71aui U KPUTEPUEB ONITUMU3ALINN CXEMBI.

B mobom cinyuae Moayib cueta M paBeH KOJUYECTBY YCTOWYHMBBIX COCTOSI-
HUll, KOTOpble UMeeT cueTyrk. Ha 6a3e roToBBIX CYETUMKOB CUETUMK IO MPOU3-
BOJIBHOMY OCHOBAHHIO MOKHO MTOCTPOUTD ABYMsSI OCHOBHBIMHU CIIOCOOAMHU.
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MeTtona co copocom.

DTOT METO/1 MPEJIIOIaraeT BHIIIOJIHEHHUE Olepaluu coOpoca Jijisi BO30OHOBIIE-
HUS HOBOTO LIMKJIA TIepebopa yCTOMYUBBIX COCTOSIHUM. CXxeMa cueTurKa Mpu 3TOM
JIOTIOJIHSIETCSL CXEMOM TalieHus: Ha sneMeHnte "M, kotopas mo COCTOSIHUSIM BBIXO-
0B Q1 0OHapyKMBaeT KO/ KOHIIa cueTa (IEpBO€ HEYCTOMYUBOE COCTOSIHUE), ITOCIE
yero o uenu R cOpackiBaeT cueTynk B HOJb. CTPYKTypHasi cXxeMa, peau3yromas
ATOT coco0, mokazana Ha puc.7. CurHani, cOpachIBalOUi CYETYUK, OJHOBPEMEH-
HO sIBJISIETCSl U curHasioM M-uuHoro nepeHoca CRyy. JloctouHcTBOM criocoba siB-
JIIETCSL €CTECTBEHHOE YEPEIOBAHUE ABOMYHBIX KOJOB OT 0 10 M-1, ucnonp3oBanue
y>K€ UMEIOILIETrOCs B CYETUYHMKAX BXoAa R, BO3MOKHOCTh B Ciydyae CyMMHPYIOLIETO
cueT4yrka cobpath Ha sieMmente """ Jauib npsiMble BBIXOABI T€X TPUTTEPOB, KOTO-
pbI€ IIPU KOHIIE CYeTa paBHbI 1. DTO ynpouiaer cxemy, HO He N30aBIIIE€T OT HEOO-
XOJIMMOCTH UMETh JOTUYECKUN 3JIEMEHT, KOTOPBIN, IO CYTH, UTPAET POJIb AeIu -
paTopa epBOro HEyCTOMYUBOTO COCTOSIHHSI CUETYHUKA.

Kod
+LL +1| CT & | cxema CRE
= 2alueHun

Puc.7. [lpunnun peanuzanuu Mmetona "co copocom”

Jlerko 3aMeTUTh, YTO MOJYJIb CYETA B 3TOM METOJI€ COBMAIAET C KOJIOM Mep-
BOI'0 HEYCTOMYMBOTO COCTOSIHUSI CUETYMKA, MPU JTOCTHIKEHUH KOTOPOTO JOJIKEH
BbIPa0ATHIBAThCS CUTHAJ cOpoca, M MPUBOJUTH K TIEPEXOAY B HAa4YaJbHOE COCTOSI-
Hue 0 (mepBoe U3 yCTOWYUBBIX).

Metoa ¢ npeayCTAHOBKOM.

Meroa mpesmonaraeT Hayajao cueTra ¢ HEKOTOPOTO HaydaiabHOro (TpemycTa-
HOBJICHHOTO) KOJa JI0 MAaKCHMaJbHO BO3MOXXHOTO JUIsl ATOro cueruuka. I[locie-
JyIOIee COCTOSIHUE (HYJIEBOE) JOMKHO 00eCIeunBaTh OMSATh MEPEeX0/ Ha Hadallb-
HOC COCTOSIHME. B 3TOM MeTo/ie yCTOWYUBBIMHU SIBJSIOTCS KOJbI, OTHOCSIITUECST K
caMOM HW)XHEH YacTH TaOJIMIIBI BCEX YBEIWYMBAIOIINXCS KOJIOB CUCTYMKA, HAYH-

Hasl ¢ KOJia JIOMOJIHECHUS K=2" M.

KozmoMm koHIa cyeTa B 9TOM Cilydae SIBJISETCS €CTECTBEHHOE IEPEIIOITHEHUE
CUeTYHKa, T.€. 3aMeHa Kojia ""Bce €AMHHULIbI" HA HYJIb, OOHAPYKMBAeMbIi IITATHBIM
TpakToM mepeHoca. [Toatomy curnan nepeHoca CRyy, Bo3aelcTtBys Ha Bxoja PL,
YIPaBISAIOMIMN NTapaJUICIIbHONW 3arpy3KOM, CHOBA YCTAaHABJIMBACT B CUETUHUKE JO-
nonHenue K. Jlnsg sroro Ha BXxomax D goJbKHBI IPUCYTCTBOBAaTH KOHCTAaHTHI KOAA

npenycTaHoBKH. [Ipu OTCYTCTBMHM BBIXOJa TEepeHOca (HampuMep, B CUETYMKAX C
3aIHUM (PpOHTOM cpabaThiBaHMs1) TpeOyeTcs cxeMa jaemmdpaTopa, BelIaroIas ak-
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THBHBIM CUTHAJ IIPU BCEX HYJSIX HA BBIXOAAX CUETYMKA. Takas cxema Mmokas3aHa Ha
puc.8.

JIOCTOMHCTBOM croco0a SIBJISIETCS BO3MOXKHOCTh HUCIIOJIB30BAHMSI IITATHOTO
TpakTa MepeHoca (3TO CBOMCTBEHHO MHTErPaJbHBIM CUETUMKAM C NIEPENHUM (PpOH-
TOM CpabaThIBaHUs) U UMEIOIIMXCSI BO MHOTHUX CUETYMKAX BXOJIOB NapasuIeIbHOU
3arpy3KHy, a TakKe IpocTas CMEHa MOIyJid Inepecdera. [ moCTpOeHUsT MOIYJIs
nepecyeTa ¢ MPOU3BOJIBHBIM MOJYJEM BX0Abl DI HyHO MOAKIIOYUTH HE K KOH-
ctantaM 1 m 0, a K BBIXOAY CIIELIMAJIBHOTO PErMCTpPa HAYAJIbHBIX COCTOSHHN. B
ATOM CJIy4ae U3MEHEHHE KOJA B PETUCTPE MPUBOAUT K M3MEHECHHUIO MOAYJIS Iepe-
cuera 06€3 TOMOTHUTENbHBIX HACTPOCK CXEMBI.

Kod
"'LL +1| CT Cxema CE M
2M-m - CR ycmaHoeku

|—PL

Puc.8. ITpuHnun peanuzanuu MeToja "¢ mpeaycTaHOBKOM"

HenocraTtkom crnoco0a sIBIsieTCST HEECTECTBEHHOE uepeloBaHUE MOJydae-
MBIX KOJIOB, TpeOylollee B Cllyyae UX UCIOJb30BaHUS MepexoaupoBku. [loatomy
JaHHBIN CIOCOO MPUMEHSETCs], KOTJa MOKa3aHUsl CUETYMKA HE BaXKHbI, a UCIIOJIb3Y-
€TCs JIMIIb CBOMCTBO CUTHAJIA €r0 BBIXOJAHOIO NEPEHOCA ISl MTOJIYYEHUS! HYKHOTO
ko3¢ unuenTa nepecuera. OCHOBHOE CBOMCTBO BBIXOJIHOTO IIEPEHOCA 3aKIII0YaeT-
csl B TOM, YTO YKCJIO (POHTOB HAa HEM B M pa3 MeHbllle, 4YeM Ha BXOJI€ CUETUHKA.
CueTtynku, 00€CIeunBaOIINE TAKOE COOTHOIIEHUE MEXIYy (GPOHTaAMU, HA3bIBAIOT-
CSL ACJIMTEJISIMHM YACTOTHI.

Bo3MoxkeH, KOHEUHO, BapuaHT, KOrJa B KauyeCTBE YCTOWYMBBIX COCTOSTHUU
BBIOMPAIOTCS TTPOU3BOJIbHBIE KOJBI U3 JIMAMa30Ha BCEX COCTOSHUNA. DTO SIBISETCS
COBMEUICHUEM MPHUHIIMIIOB PACCMOTPEHHBIX JBYX METOJO0B. DTOMY CHOCOOY MpH-
CYILIM HEKOTOpbIE€ CBOMCTBA KaK IMEpPBOro, TaKk MU BTOporo moaxoxaa. Heobxomu-
MOCTb €T0 UCIOJIb30BaHUsl, ECTECTBEHHO, CIeayeT 000CHOBATb.

OcobOenHocTu MHKPOCXEM CUHCTUYHMKOB PA3JIMIHBIX THIIOB

MukpocxeMbl CHETYMKOB BBIMYCKAKOT B COCTABE LIEJIOr0 psga cepui. Bcee
OHH XOPOIIIO MPUCTIOCOOICHBI K HAPAITUBAHHUIO Pa3psAIHOCTH. [IoCKONMbKY orpaHu-
YEHHOE YMCJIO BBIBOJIOB KOPITyCca HE MO3BOJIIET UMETh MOJHBIM HAOOp >KeTaeMbIX
YOPaBISIONIMX BO3JECHCTBUI HAa CUETYMK, TO B MUKPOCXEMaxX Pa3JNYHbIX THUIIOB
peanu3yloTcs pa3udyHble KOMOWHAIMKU Bo3aecTBUM. I[loaTomMy cyiiecTByeT
0o0JIbIIIOE Pa3HOO0Opa3re TUIIOB U MOIU(UKAITUN BBIITYCKAEMbIX CUCTUHKOB.
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N3MeHsist CBSI3M MEXKJly TPUTTEpaMU, MPEANPUSATUS U3TOTABIUBAIOT MUKPO-
CXEMBI CYETYMKOB ¢ MoAayJsieM nepecyera 16, 12 u 10. B HEKOTOpBIX MUKpOCXEMax
CUETUMK pa30MBaeTCs Ha JIBE YACTHU: TpUITep (T.. CUETYUK Ha 2) C BBIBEJICHHBIMU
BXOJIOM M BBIXOJIOM M CUETYHMK Ha 8, 6 WM 5 TakKe C aBTOHOMHBIMU BXOJaMU U
BbIxoJaMu. Jlyisi mpuMepa Ha puc.9,a mpeacTaBieHo yCIoBHOE Trpaduueckoe 000-
3HaueHue aBonyHoro cuerunka K155MES, a Ha puc.9,6 - necaTudHOro cyeT4yrKa
K155ME2. Bxox C1 u Beixoa 1 000MX CUETUYHMKOB SIBJISIOTCS BBIBOJIAMH IIEPBOTO
tpurrepa. OctaBumiicss cueTyuk co BxoaoMm C2 u BbeIxojgamu 2, 4, 8 B MUKpOCXEME
KES5UES peanuzyet cuetuuk 1o 8, a B mukpocxeme K155ME2 - no 5.

JIns mosydeHus: 4eThIpeXpa3psAIHbIX CUETYMKOB HEOOXOJAMMO MPOU3BECTH
COEIMHEHUS BBIBOJIOB MUKPOCXEMBI, KaK IMOKa3aHO HA PUCYHKAX MyHKTUPHOU JIH-
Huel. [Ipu s3Ttom Moxyns cueta Mukpocxembl K155UES G6yner pasen 16, a Mukpo-
cxembl K155ME2 - 10. OcoOeHHOCThIO 000MX MHUKPOCXEM SIBISIETCS peain3arius
copoca no cxeme "U". [{ns oOHyNIeHUS CUETUUKOB HEOOX0AMMO Ha 00a Bxoaa & U
R onHOBpEMEHHO MOJATh JOTUYECKYIO €IUHULLY.

| |
rm———— —— —-= 3 e N (el 11—
| 11| cT2 1T L ¢2 2=
- —le2 Py = Iz 4
—1& 41— — R 81—
—R 8 i P
a) — R9
6)

Puc.9. Cuetunxu K155MUES (a) u K155UE2 (0)

B mukpocxeme KISSUE2 nonojHUTENBHO peanu3oBaHa BO3MOXKHOCTb YC-
TaHOBKHU cueTurka B coctossHue 1001, 3T0 mpouCcXOoauT Nnpu OJHOBPEMEHHOW MO-
nage yiornueckoid 1 Ha Bxoabl & U R9. Ot 0cOOEHHOCTH MO3BOJISIOT YIPOCTUTH
MOJIyYeHHE CYETUHUKOB C JIPYTUM MOJYJIEM CUETa, TaK KaK CXEMbI TallleHus MOKHO
peann3oBaTh Ha UMEIOILIEHCS JIOTUKE BXOJI0B COpOCca U YCTaHOBKH.

CueTunky ¢ napajyieNbHbIM IEPEHOCOM YacTO BBITIOJIHSIIOT PEBEPCUBHBIMH.
[Tpumepom MoxeT city:kuth Mukpocxema K1551E7 (puc.10,a).

Ona npenHa3HaueHa AJid cYeTa B JJBOMYHOM KOJIE, U COCTOUT M3 YEThIpEX
TPUITEPOB U YIPABISAIOLIUX JIOTUYECKUX dJIeMeHTOB. CUETUHK yCTOWYUBO padoTa-
eT Ha yactoTe 10 20 MI'm 1 uMeeT BXOMbI i MPSMOTO U oOpaTHOro cuera. Ha-
IIpaBJIEHUE CYETA 3aBUCHUT OT TOTO, HA KaKOM BXOJ MOJAIOT MOCJIEN0BATEIBHOCTh
BXOJIHBIX MMITyJIbCcOB. [Ipyn mogade uMmirysnbcoB Ha BXoxa +1 cuer uaer B mpsMoM
HaANpaBJIEHUH, MPH T0Ja4Ye MMITYJIbCOB Ha BXOA -1 - B 0OpaTHOM HampaBJCHUU.
VYcnoBus cuera mpencTaBieHbl B Ta0auie pexxumoB Ha puc.10,6. YcTaHoBka B Hy-
JIEBOE COCTOSIHUE ITPOUCXOIUT HE3ABUCHMO OT YPOBHSI Ha CUETHBIX BXOAAaX U BXOJIE
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C: npu nogaue HaBxoA R soruueckoit 1. 10T BX0OA 00nanaeT HaMBBICUIMM MpPH-
oputeroMm. [Ipu nmogave Ha Hero yjorudeckoit 1 cueT u 3amuch co BXogaoB D Oyner
onokupoBathes. [lapaienbHas 3amuch OCYIIECTBISIETCS TPU HYJIEBOM CUTHAJIE Ha
Bxoze C.

Jloruka 3TOro cyeTymkKa MoCTpoeHa TaK, YTO B PEKUME CYMMHUPOBAHHUS BTO-
poii cueTHbIN BXOJ -1 paboTaeT kak BXOJ pa3pelieHus cyeTa: mpu (popMupoBaHUU
Ha HEM HYJICBOTO CHUTHaja cueT 1o Bxoay +1 mpekparmiaercs (cMm. puc 10,0). Ana-
JIOTUYHO PabOTaET CUETYUK U B PEKUME BBIUUTAHUSA. DTO CBOWCTBO CYIIECTBEHHO
pacuupsier Bo3moxxHoctu UMC.

: g; CT2 1 |- T _,IBXD':"EI c Pexum cyeTuimka

—p3 2 — r 1 0 1 CymmmnpoBaHine

—Ip4 41— 1 [ [ 0 | 1 |Bbluuranne

¢ 8 X X 0 0 3anuck napannenbHas
X X 1 X Cbpoc

—t+1 1 1 0 1 XpaHeHne

— -1 > 6)

—Rr <

Puc.10. YT'O cuetunka K155UE7 (a) u
a) ero tabauia pexxuMoB (0)

BrIXomHbIe CUTHAJIBI CUETYMKA MOSBIISIIOTCS Ha BhIxojax 1,2,4,8. Ha BeIXxo-
nax ">" u "<" GhopMHUPYIOTCS CUTHAJBI TIEPEHOCA B CICAYIONIUN pa3psi MpU CyM-
MUPOBAHUM U BBIYUTAHUM COOTBETCTBEHHO. [Ipu cymMMHpOBaHWU C MOSBICHUEM
MaKCHMAJIbHOTO KOJia Ha BBIXOJIaX U CHaje MOCJIEIHEr0 CUeTHOrO0 CUTHaJla Ha BhI-
xozae ">" dhopmupyetcs Hysb. C MOSBICHUEM CIEAYIOIIEro MepeaHero ppoHTa Ha
Bxoze +1 Ha BeIxoxe '">" mosBIIsIeTCS ONATH
eMHUYHOE 3HaueHue (puc.11).

Takum oOpazoM, Ha BbIxoae ">" 3a
+1 | 1|4 1|5 1|E' BECh IIUKJI COCTOSIHUM CUeTUrKa HYJb TMOSB-

asieTcsl ToabKo oauH pas. Ilepexon ¢ Hyns

> | Ha €JVHUIlY HA HEM U SIBJISIETCS. CUTHAJIOM

! ' ! mepeHoca B cleAyIOWuMi paspsang. AHamo-

TUYHAsl JUHAMHKA HAONIOMaeTcsT W TpU

dbopMHupOBaHNY CUTHaAA 3aliMa C BBIXOJIA
"<" B peKUM€E BBIYUTAHUSI.

1110 1111 0000

Puc.11. /lunamuka BbIX0/1a mepe-
HOCa MPU MOJIHOM 3aM0JIHEHUU
CUYETUYHKa

[IpakTuecku Takoe ke 0003HaYeHUE
U Takyl ke Tabmuiyy pexumMoB ummeer cuetyuk K155ME6. Otnuume cocrtout
TOJIBKO B TOM, YTO €ro MOAyjb paBeH 10. DTo oTpakaercss B 0003HaUE€HUU (PyHK-
uu kak "CT2/10".
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Hcnonb3yst BBIXOJbI NEPEHOCOB, MOKHO CTPOUTH MHOTOpa3psiAHbIE PEBEP-
CUBHBIE CUETUMKH O€3 JOMOJHUTEIbHBIX AJIEMEHTOB, MPOCTHIM COCIUHEHUEM BBI-
XOJIOB TIEpeHOCa W 3ailMa CHUTHaja C BXOJaMU MPSMOTO U OOpaTHOro cyera
(puc.12). Takas npoGiema CyIIECTBYET TOJIbKO Y MHTErPaIbHBIX CUETUHUKOB C T€-
peaauM (GpoHTOM cpabaTbhiBaHusl. CUETYHKU € 3aJHUM (POHTOM cpabaThIBaHUA
CHEIUATBHBIX CXeM (POPMHUPOBAHUS IEPEHOCOB HE UMEIOT.
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Puc.12. HapamuBanue pa3psgHOCTH CYETYMKOB C TIEPETHUM
dbpoHTOM CpabaThIBaHUs

MuKpocxemMbl CYETYMKOB BBIIYCKAIOT TAKXKE B KAUECTBE JeauTeneidl. B atom
cllydae OHM UMEIOT JIMIIb CYETHBIM BXOJ U BBIXOJI IlepeHoca, 0€3 BBIXOJ0B COCTOSI-
Hui Tpurrepos. [Ipumepom moxer ciayxuth mukpocxema K155ME], koTopas sB-
JsieTcsl genuTesnieM BxoAaHou yacToTsl Ha 10. YcinoBHOe rpaduueckoe 0003HaUeCHHE
ee mpeAcTaBieHo Ha puc.13,a.
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Mukpocxema COAEPKUT YETHIPE MOCIEIOBATENBHO BKIIOUEHHBIX TPUTTEPA.
COpacpbIBatoTcsl BCe TPUITEPHI B HYJIEBOE COCTOSTHUE T0/1auell HAIpsDKEHHS BBICO-
KOr'0 YpOBHSI OJHOBpPEMEHHO Ha o0a Bxoaa R, o0veaunennsie mo cxeme "U" (00
TOM TOBOpUT oOo3HaueHue "&"). CyeTHble CUTHAJBI ¢ MEpeTHUM (HPOHTOM TIO-
JIAI0TCS Ha coeqUHEHHBIE BMecTe BXxoabl C, Takke 00beauHeHHbIe o cxeme "MN".
Bo3MoskeH cyeT U npu BHICOKOM YpOBHE CHUTHaJa Ha OJHOM M3 CUETHBIX BXOJIOB.
[Ipu kaxa0M AECATOM BXOAHOM HMMITYJILCE HA BBIXOJIE JENUTENb (HOPMUPYET paB-
HBII 110 VIUTEIbHOCTU BXOJTHOMY UMITYJIbC HU3KOTO YPOBHS.

Ha puc.13,6 npeacrasiieH mecTupa3psiHbIi TBOUYHBIN IETUTEIb YaCTOTHI C
npeaBapuUTeNbHON ycTaHoBKOM Kodduimenta aenenuss K155MES. Cuerunk pa-
Ootaert, ecnu Ha ctpobupyromuid Bxox C, Bxoq oOHyneHus: R v Ha paspemaromuii
BX0J V noxan ypoeHs 0.

Mukpocxema COCTOUT U3 CUETUUKA, DJIEMEHTOB COBIAJICHUS U CTPOOUPYIO-
X 3JeMeHTOB. CUETUMK JIeJIUT 4acTOTy CUTHajla MAaKCUMYM Ha 64. DIeMEHTbI
COBIIAJICHUS BBIACISIOT BTOPOW, YETBEPTHIMA, BOCBMOUN U T.A. UMITYyJbChl. C MOMO-
IIHI0 CTPOOUPYIONTUX AJIEMEHTOB Ha BBIXOJ] MUKPOCXEMBI TI0JIa€TCSA YacTh WU BCE
BBIJICJICHHBIE UMITYJIbCHl. B pe3ylbraTe 4acTOTy BXOJHBIX HUMITYJIBCOB MOXHO M3-
MEHATh OT 1/64 no 63/64 4acTOThI BXOAHBIX UMITYJIHCOB. CUET MPOUCXOIUT TMPHU
nojiaue UMITyJIbcoB Ha BXoJ T u Oiokupyercs rnpu nojaye Ha Bxoq V curHana 1. C
MOMOIIbIO YIPABJISIIONIETO Kojaa 1mo Bxoaam V1, V2, V4, V8, V16, V32 MoxHO

MEHSTh BpeMsl MOSIBJICHUSI CUTHAJIa Ha BhIxoJie Z W MHBepcHOM Z .Ecimu Ha BXoje
V8 yCTaHOBUTH YPOBEHb |, TO HA BBIXOJIE€ BBIACIUTCS KAXKIbId BOCBbMOW UMITYJIbC,
a ecJii Ha BXoze V16 — To KaKAbIi IecTHAAIATEINA 1 T.1. KoMOMHAaIMs eIUHUI] Ha
HECKOJIBKHUX BXOJIaX JIaeT CYMMAapHOE€ KOJMYECTBO UMITYJIbCOB Ha BBIXOJE, BHIUUC-
asieMoe 1o hopmyiie:

N=V1+2*V2+4*V4+8*V8+16*V16+32*V32.

Brixon P sBisieTcs BbIXOOM IepeHOca 1 HapallyMBaHus Aenurenei. Bxon

C1 crpobupyeT MHBEpCHBIA BBIXOJ Z W TpU Tojade HyIs GOpMHUPYET Ha HEM
KOHCTAHTY €IMHULIBI.

3ananue 1. UcciienoBanue c4eTYMKOB HA OCHOBE YHHBEPCAJbLHBIX TPUI-
repos (RSJKC).

Jliist aTOoro HEeo6xoauMO BbIOpaTh ux Oubnuorexku JK-tpurrep, odecneynThb
ero paboty B pexxume T-Tpurrepa u co3iaTb HEOOXOAUMBIEC CBSI3U JIJIsi OpraHU3a-
UM 3-X pa3psiHOTO CYMMMPYIOIIETO CUETYMKA C ITOCIE0BATEIbHBIM IEPEHOCOM.
Panom mocTpouTh cxemy 3-X pa3psiAHOrO BbIUMTAIONIETO cyeTuuka. lIpoBectu
aHanu3 (YHKIMOHUPOBAHUS MOJYYEHHBIX cXeM. CXeMbl ¢ IKpaHa He YJalsTh.

[TocnenoBaTenbHOCTD BBINOIHEHUS 3a/1aHU:
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1) cobpaTh cxemy CyMMUPYIOILIETO TPEXPa3psiAHOTO CYETUMKA C TIOCTIEI0BA-
TeNbHBIM NepeHocoM Ha JK-tpurrepax. Bmecte ¢ 0OBIYHBIMU MHAMKATOpPaMH HC-
I10JIb30BaTh CEMUCETMEHTHBI MHAUKATOP HA BBIXO/E CUETUUKA;

2) NpOBEPUTH NPABUIBHOCTh (DYHKIIMOHUPOBAHUS CUETUHKA,

3) psnom crnpaBa Ha paboueM IoJie coOpaTh CXeMy TPEXpa3psAHOIO BBIUU-
TAIOLIETO CUETUYMKA C [TOCJIE0BATENbHBIM ITepeHocoM Ha JK-Tpurrepax;

4) mpoBepUTH NPABUIBHOCTh (YHKIIMOHUPOBAHUSI BBIYMTAIOIIETO CUETUMKA.

B ortuere npencraBuTh:

- cXeMy (PYHKLIHOHAIbHYIO JIByX CUETUHKOB;

- BBIBOJI O 3aKOHOMEPHOCTSX B CTPYKTYpE CUETUMKOB, ONPEACIAIONIUX Ha-
IIPaBJICHUE CUECTA;

- IPEAJIOKEHUS O CIIOCOOE CO3/IaHUs PEBEPCUBHOIO CUETYHKA.

3ananme 2. McciienoBanme cxeMbl CHeTYMKOB C Pa3jIMYHBIMM CIIOCO0A-
MU IepeHoca

3alaHne BBINOJIHACTCS 110 YKa3aHUIO npernogaBatens. [t BEINIOJHEHN He-
00XOJMMO, COXPAaHHB Ha 3KpaHE CYMMHPYIOIIUNA CYETUUK U3 MPEIbIAYILIEro 3a/1a-
HUS, HA MECTE BBIYMTAIOMIETO CUETUYMKA CUHTE3UPOBATh (PYHKLIHUOHAIBHYIO CXEMY
CYMMUPYIOIIEr0 CYETYMKA C IMAPAJUICIbHBIM IIEPEHOCOM W NIPOBEPUTH IPABHIIb-
HOCTb €€ ()YHKIIMOHUPOBAHHUS.

[locnenoBaTenbHOCTH BBIMOJHEHUS 33/1aHUSA:

1) BeiBecTH (pyHKIIMU BO30YkJeHUs JUisi T-BXOJOB TPUITEPOB CUETUUKA C
napajuiebHbIM [IEPEHOCOM. B cirydae 3aTpyIHEHMII BOCIIONB30BaThCA paHEe MpPH-
BEJICHHBIM MaTepUajIoM 3TOr0 OCOOMUs;

2) COXpaHHUTb U3 MPEABIAYIIETO 3aJaHUs CXEMY CYMMHUPYIOIIETO CYETUHKA C
IIOCJIEOBATEIbHBIM NIEPEHOCOM M CUHTE3MPOBAThH CIIPABA MO MOJYYECHHBIM JIOTH-
YECKUM BBIPAKEHUSAM TPEXPa3psIHbI CYMMHUPYIOIIUN CYETUUK C HapauieIbHbIM
nepeHocoM. B kadecTBe 3iieMEeHTHOM 0a3bl MCIOIB30BaTh AOPA0OOTaHHBIN TPUITEP
NUMC K155TM2 u moruyeckue 3JIeMEHThl U3 COCTaBa OMOIUOTEKH MOJCTUPYIO-
nieil mporpammel. O6a cyeT4YMKa JOJKHBI BBHITOJIHSITH TAKXKE ONEpanuio oOHyIe-
HUS;

3) obecnieunTh yNnpaBieHUE BXOJAMU CUETYMKOB M HAOJIO/ICHHE CUTHAJIOB B
HEOOXOIUMBIX TOYKAX.

JIJist ocyliecTBIEHUS! I€TaIbHOTO aHajiu3a MOBEICHUs CYETUMKa 1EIeco00-
pa3HoO NpuBJeYbL Oydep JOrHYeCcKoro aHaau3aTopa, BhI3bIBAEMbIN Ha padoyee moJie
knaBumiei "P". K kaxaomy Bxony Oydepa MOKHO MOJIKIIOUYUTH KOHTPOIUPYEMbIE
TOYKHU CXEMBI, BBIITOJIHUTh TECTUPOBAHUE CXEMBI B PEKUME MOJAEINPOBAHHUS, a 3a-
TE€M BBI3BaTh BPEMEHHBIE JHarpaMMbl KOHTPOJIUPYEMBIX TOYEK (BBITIOJHUB HaXKa-
tne FI\'PA®HK). Crnenyet y4ecThb, UTO AMArpaMMbl OyAyT MOKa3aHbI C YIETOM
3aJiep>KeK CpabaThlBaHUs SJIEMEHTOB, MPOMOPLHMOHANBHBIX MX (PYHKIIMOHATHHON
CIIO)KHOCTH. bojee neTanbHO O3HAKOMUTHCA C pabOTOM B pPeXUME BPEMEHHBIX
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JyarpaMM MOKHO B mocooun: JIoruueckue 31eMeHThI U TpUrrepbl. Metonnueckue
yKa3aHus K JJaOOpaTOPHBIM U MPaKTUUYECKUM 3aHATUAM. PocToB-Ha-/{ony: CeBepo-
Kaskazckuii punman MTYCH, 2016, ctp.10.

4) 3anmaBas HEOOXOIUMBIE BXO/IHbIE BO3/IEUCTBUS, IPOBEPUTH MPABUILHOCTD
(YHKIIMOHUPOBAHUSI CYETUUKOB;

5) cnenaTh BBIBOJ O pabOTOCIIOCOOHOCTH UCCIIETYEMBIX CUETUUKOB U UX Obl-
CTpozelcTBUU, (PpoHTE cpabaThiBaHUA. AHaNU3 OBICTPOJACHCTBUS BBIIIOJHUTH B
peXUME 0TOOpaKEHUsI JUarpaMM B OTHOCUTENBHBIX €AMHUIIAX;

6) pu oOHAPYKEHUH HEMPABIIIBHOTO (PYHKIITHOHUPOBAHHUS CUCTUUKA!

- IPOBEPUTH TOYHOCTh AHAIUTUYECKHUX PACUETOB;

- TI0 BPEMEHHOW JharpaMMe C y4eTOM 3aJIepXKEK MpOoaHaIM3UpOBaTh JHHA-
MUKY MOCTYIJIEHUSI CUTHAJIOB Ha CYETHBIE BXOJAbl TpUITepoB. CrenaTh BBIBOI O
IPUYHMHE OLIMOOK M c(PopMyIHpOBaTh COCOOBI UX ycTpaHeHus. Juarpammel Ha-
OJIF01aTh C MTOMOIIBIO JIOTHUECKOT0 aHAJIN3aTopa;

- IWarpaMmsl 3aHECTH B OTYET;

- OTKOPPEKTHUPOBATh CXeMy M yOenuThes B ee paborocnocoOHocTH. Cxemy
CYETUYHKa C [MapaJuIeIbHbIM IIEPEHOCOM 3aHECTH B OTYET;

7) co3naTh Tpexpa3psAAHbIA BHIUMTAIONIMN CUETUYUK C MapaljIe/IbHbIM Iepe-
HOCOM, UCIPaBHUB COOTBETCTBYIOLIMM 00pa3oM yke HaOpaHHyio cxemy. [Ipose-
PHUTH €€ paboTOCTIOCOOHOCTB;

8) clenaTh BBIBOJ O CTPYKTYPHBIX OTIMYMSIX CYMMHUPYIOIIUX W BBIYMTAIO-
IIMX CYETYUKOB;

9) copmynnpoBaTh peKOMEHJALMU IO BEIOOPY TpUITepa, odecreurnBaronie-
ro YCTOMYHMBYIO padOTy CUETUMKA C MPOU3BOJIBHBIM CIIOCOOOM MEPEHOCA U MPOU3-
BOJIbHBIM HAaIlPaBJICHUEM CYETA.

B otuere npencraButs:

- cxeMy (PYHKIIMOHAIbHYIO CYMMHUPYIOIIETO W BBIYUTAIONIETO CUETYMKA C
MapaJlyICIbHBIM IIEPEHOCOM;

- YCIIOBHOE rpaduieckoe 0003HAYCHUE CUETUNKA,

- (byHKIMH BO30YKJICHUS BXOJIOB TPUTTEPOB CUETUYHKA C TapaJUICIbHBIM T1e-
peHoCOM;

- BBIBOJI 00 OTJIMYUSX B CTPYKTYPE BBIYMTAIONTUX M CYMMHUPYIOIIUX CUETYH-
KOB;

- BBIBOJIBI O THUIIE TpUTTEpa, 00ECTICUNBAIOIIETO YCTOHYUBYIO paboOTy cuet-
YUKa CO CJIOKHBIMU CX€MaMHU YIPABJICHUS BXOJaMH.

3aganmne 3. UcciaenoBanue cxembl cueTunka K155UE7

BriOpath cueTynk w3 OMOIMOTEKH MOACIUPYIOMICH MporpaMMbl, obecre-
YUThH YIPaBJICHUE W HAOIIOACHUE 32 KaXIbIM BBIBOJIOM M PEaM30BaTh BCE BO3-
MO>KHBIC PEKHUMBI padoThl cueTuynka. COCTaBUTh TAOJIHITy PEKUMOB PabOTHI CUET-
yuka. Bo3MokHBIE peKUMBI pabOTHI CYETUYMKA CIEAYET CIPOTHO3UPOBATH MO TH-
MOBBIM Ha3HAYEHUSIM BXOJOB cueTunka, uzydas ero YI'O. B ciyuae 3arpyaHeHuit
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BO3MO>KHO BOCHOJI30BaThCSI CIPABOYHBIMU MaTe€pUaIaMU Ha JOCTYMHBIX HOCUTE-
nsx u Unateprerom. [loareepkaeHue runoTes AOMKHO OBITh TPOBEPEHO HA MOJE-
. TabGauiyy pexxuMoB 3aHECTH B OTYET B (popMaTe TabJIUIIbL:

| +1 | -1 | R | C | HasBanue pexuma |

B ortuere npencraBuTh:

- ycIoBHOE rpaduyeckoe 0003HaAYCHUE CUETUHKA,
- HA3HAYEHUE BXOJOB U BBIXOJI0B CUECTUUKA;

- Ta0JUIy PEKUMOB CUETUHKA.

3ananue 4. MHcciaenoBanme (GyHKUMOHMPOBAHUSI MHOTOPA3PHATHOIO
cYeTYMKA

JJist 7TOr0 HEOOXOAUMO HAPACTUTH PA3PSAHOCTh CUETYUKA, JOMOJHUB CUET-
yuk K155ME7 Tpurrepamu, u npoBepUTh pabOTOCIIOCOOHOCTh MOIYYHBIIETOCS
MHOT'Opa3psiAHOrO CUETYHKA.

[TocnenoBaTenbHOCTD BBINIOJIHEHHMS 3a1aHHUS:

1) cuHTEe3upOBaTh MIECTHPA3PAIHBIX CYMMHPYIOIIUN CUETYHUK, JOTOJHUB
cuetunk KISSUE7 omaum JK-Tpurrepom Ha Mecte MiIaamiero papsaa U OAHUM
JK-tpurrepom Ha mecte crapuiero paspsaa. CueTdynk JOJKEH BBITOIHATH 3alUCh
uH(popmauu 1 cOpoc (AJig 3TOro TOMYCTHUMO HMCIIOJIb30BaTh OJTHOBPEMEHHO He-
CKOJIBKO BXOJIOB Pa3HbIX y3JI0B B LIEJISIX SKOHOMHUH BPEMEHH);

2) obecrnieunTh yNpaBiIeHUE BCEMHU BXOJAaMHU MOIYYHMBIIETOCS CUETYMKA U
HaOJII0/IEHUE CUTHAJIOB B HEOOXOIUMBIX Toukax. KoHTponmupoBaTh Ko/bl CUETUMKA
HEOO0XOJMMO € TIOMOIIIBIO IBYX CEMUCETMEHTHBIX HHIUKAaTOPOB;

3) nmpoBepuTh U CJeIaTh BBIBOJ O pabOTOCTIOCOOHOCTH cueTynka. B ciyuae
OIMOOYHOM PabOTHI CUETUMKA BBISIBUT MPUUYUHY HAPYIIEHUS U YCTPpaHUTh. CxeMy
3aHECTHU B OTYET.

4) OTKOPPEKTUPOBATH CXEMYy TaKUM 00pa30M, YTOOBI MOJTYUYUIICSA CUETUHUK
BhrunTaromuil. I[IpoBeputh paboOTOCIIOCOOHOCTH cyueTynKa. MI3MeHeHUs] OTpa3uTh
Ha CXEME B OTYETE.

B otuere npeacraButs:

- cxeMy (QYHKIHOHAIbHYIO CYMMHPYIOLIETO U BHIYUTAIOIIETO CYETUHNKOB;

- TIpY HAJIMYUHU OMIMOOK — BBIBOJ] O MPUYMHE HENPaBUILHOW pabOThI U CIO-
co0ax ee yCTpaHEeHHUSI.
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3ananme S. UccienoBanue gesmreiss Ha OCHOBe MeToAa ''co copocom"

Ha ocHoBe cuetunkoB 155ME7 coGpath cxeMy aenutens ¢ koddduumeH-
TOM, BbIOpaB ero u3 TaOJuIbl IO HOMEPY B *KypHaje yueOHo#l rpynmbl. Obecte-
YUTH €r0 padOTOCTIOCOOHOCTb.

Howmep no Koaddurment Howmep no Koadduruent
KypHAITY nenennst N KypHaILY Henennsa N
1, 17 26 6, 12 21
2,19 19 7,11 23
3,18 20 8, 14 28
4,15 25 9,16 24
5,13 22 10, 20 17

[TocnenoBaTenbHOCTD BBINIOJHEHUS 3aJaHUS:

1) paccuntarh KOJIMYECTBO PA3PsSAOB ISl TEHEPALMH 110 UHIUBUIYaIbHOMY
BapuaHTy. CiielyeT y4yecTb, 4TO KOJUYECTBO Pa3psAI0B CUETUUKA JAOJDKHO olecrie-
YUBATh MOJyYEHUE TPEOYyEeMO€E KOJMYECTBO YCTOMUHMBBIX COCTOSIHUM;

2) CUHTE3UPOBAThH JIETUTENb C PACUETHBIMU MTApaMETPAMU;

3) copmynrpoBaTh ATambl MPOBEPKU MPABUIBHOCTH (HYHKIHMOHUPOBAHMS
CXEMBbI, KpaTKO 3a(UKCUPOBaTh UX B OTUETE U peaju30BaTh MpoBepKy. MHIuKa-
LU0 COCTOSIHUM CUYETYMKA OCYILECTBIIATH C IMOMOILIBIO CEMUCETMEHTHBIX MHAMKA-
TOPOB;

4) cnenaTh BBIBOJ O MPABWIBHOCTH peanu3auuu jaeiaeHus. Oukcanuio Bbl-
XOJHBIX (PPOHTOB 11€IECO00Pa3HO OCYIIECTBIATH JOMOJIHUTEIBHBIM TPUTTEPOM CO
CUYETHBIM BXOJIOM.

B otuere npencraBuTh:

- (YHKIIMOHAJIBHYIO CXEMY JIEIUTENS;

- HA3HAYEHHUE BXOJOB U BBIXO/IOB MMOJIYYUBIIErOCs YCTPOUCTBA;

- METOJUKY IIPOBEPKH pabOTOCIIOCOOHOCTH YCTPOMCTBA;

- BbIBOJ, 00 3((h)eKTUBHOCTH PEIICHUSI [0 OTHOILLIEHUIO K CXeMaM JeIuTeNen
Ha pPErucTpax.

3ananme 6. UccienoBanue aejurTessi HA OCHOBe MeToaa ''c mpeaycra-
HOBKOM"

Ha ocHoBe cuetunkoB 155ME7 cobpath cxeMy aenutens ¢ kKoddpduumeH-
TOM, BBIOpaB €ro U3 TaOJUIBI 110 HOMEPY B JKypHalie yueOHo# rpymnmbl. Obecne-
YUTH €ro pabOTOCTIOCOOHOCTb.
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Homep 1o Koadpdunment Howmep o Koaddumment
KypHAITY neseHusIN KYpPHATY Henenust N
1,17 6 6, 12 21
2,19 9 7,11 13
3,18 10 8, 14 8
4,15 5 9,16 4
5,13 2 10, 20 7

[TocnenoBaTenbHOCTD BBINOJIHEHUS 3a/1aHUS:

1) paccunTaTh KOJIMYECTBO Pa3psAI0B JUIsl TEHEPALUH 110 UHAUBUAYAIbHOMY
BapUaHTy. AHAJIOTUYHO 33/IaHUI0 5 CJENyeT Y4ecTb, YTO KOJUYECTBO PA3PSIOB
CUETYMKA JTOJKHO 00eCeunBaTh MOIy4eHHE TpeOyeMoe KOJIMUYECTBO YCTOMUUBBIX
COCTOSIHUH;

2) paccuuTaTh KOHCTaHTY JUIsl IPEyCTaHOBKU;

3) CHHTE3UpPOBATH JEIHUTEIb C PACUETHBIMU TAPAMETPAMHU;

4) chopmynupoBaTh 3Tamnbl MPOBEPKUA MPABWIBHOCTU (PYHKIIMOHUPOBAHHUS
CXEMBbI, KpaTKO 3a(MKCHUpPOBAaTh UX B OTUETE M peaan30BaTh NpoBepKy. MHauka-
LU0 COCTOSTHUM CYETYHMKA OCYUIECTBJIATH C MOMOILIBID CEMUCETMEHTHBIX WHUKA-
TOPOB;

5) cnenatb BBIBOJ O MPAaBUIBHOCTU peaiu3aluu JeseHus. OUKcaluo BbI-
XOIHBIX (PPOHTOB 1IETECOOOPA3HO OCYLIECTBIIATH AOMOJHUTEIBHBIM TPUTTEPOM CO
CUETHBIM BXOJIOM.

B otuere npencraButs:

- pacyeT KOHCTaHTHI JUIsl IPEyCTAHOBKHY;

- (YHKIIMOHAJIBHYIO CXEMY JEJIUTES;

- HA3HAYEHHUE BXOJOB U BBIXO/IOB MMOJIYUYUBIIErOcs yCTPOUCTBA;

- METOJUKY IPOBEPKH pabOTOCIIOCOOHOCTH YCTPOMCTBA;

- IPUYHUHY TpeOyeMON KOPpEKIHH KOAa MPEeayCTaHOBKH MO OTHOUIEHUIO K
TEOPETUYECKOMY.

3ananme 7. IlocTpoeHune cekyHaoMepa

Heobxoaumo cHHTE3MpOBaTh CXEMy CEKyHIOMEpa, MOKa3bIBAIOIIETO MUHY-
Thl U CEKYyHJBl C MOMOIIBI0 CEMHUCETMEHTHBIX WHIWKATOPOB. DJIEMEHTHas Oaza
BBIOMPAETCS CAMOCTOSITEIHFHO U3 OUOIMOTEKH MOJISTUPYIOIEH MTPOTPaMMBI.

Od4eBuHO, YTO JUIS TOJICUETA CEKYHJ M MUHYT HEOOXOAMMO TOCIIEI0Ba-
TEJIHHO COSTUHUTH JBa JACIUTEIN ¢ MoayneM 60 it Kaxaoro u3 HuX. [eaurenn
JIOJDKHBI OBITh TTOCTPOCHBI TI0 METOAY CO COpPOCOM JIJisi €CTECTBEHHOI'O YepeIoBa-
HUS KoAoB. OHAKO TakWe ACIUTEIU MPAaBHIBHO 0TOOpaKaTh CEKYHIBl 1 MHUHYTBI
HE MOTYT, T.K. JIMaa30H JBOWYHBIX KOJIOB Ha HUX HE COOTBETCTBYET TEM KOJaM,
KOTOPBIE JIOJDKHBI OTOOpakaTh YEThIpE MHAMKATOpa CEKyHAoMepa. EmuHuiel ce-
KYHJI M3MCHSIOTCS B auamna3oHe 0-9, nmecsaTkw cekyHn — B jauara3one 0-5, kol
MUHYT TIOJTYUHEHBI TeM ke 3akoHaM. [ToaToMy Kakaelid nenutenb Ha 60 ciemyeT
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MPEICTaBUTh B BUJIC IBYX: MOCIEAOBATEIILHO BKIIOUEHHBIX AenuTeneit Ha 10 u Ha
6. VIx o6mwmit ko puimeHT onpeaensieTcs YMHOKEHHEM KOd(DPUITHIEHTOB.

[TocnenoBaTenbHOCTD BBIIOJHEHUS 3aJaHUSA:

1) mocTpouth CTPYKTYypHYIO cXeMy cekyHaomepa. Ha Heil ykazath TpeOye-
MbI€ JCNUTENIN U UX K03pduuueHTsl aenenus. Kpome Toro, nokasatb HHIUKATOPHI
COOTBETCTBYIOIIUX €AUHUI], KHOMKY ITyCK, OCTAHOBA U cOpOca CEKyHI0MEpa;

2) CUHTE3UPOBATH (PYHKIHMOHAIBHYIO CXEMY Ha MOJICTUPYIONIEH Mporpam-
me. [IpegycMoTpeTs mycK, CTOM U cOpOC CeKyHAOMEPa,

3) oOecrieunTh ympaBIeHUE BCEMH BXOJaMHU y37a U HAOIIOACHUE CUTHAJIOB B
HEOOXOAUMBIX TOYKAX;

4) B py4HOM pexXuMe, He mojkitouas reneparopa 1 I't, mpoBeputh mnpa-
BWJIBHOCTh peaJii3allii BceX PYyHKIHUN YCTPONCTBA,

5) noxaxmounTh renepatop 1 ' u nmpoBepuTh paboTy yCTpoicTBa B pealib-
HOM MmacmiTabe BpeMeHU. ['eHepaTop BO3MOXKHO peajin30BaTh C MOMOIIBIO Ha-
ctpauBaemoro reueparopa GF monenupytomieit mporpaMmel, mogo0paB eMmy Heo0-
XOMuMbIN K03 dutiueHT neneHus. KoagphuuueHt MoKeT U3MEHATHCS B PEKUME
MOJEIUPOBAHUS KIIABUIIIAMU:

"+'" - yBenuuuBaeT kodhuireHT Ha 1;

"-" - yMmeHbIaeT KodpPuiueHT Ha 1;

- yBenuuuBaeT kodpduurent Ha 100;
")" - ymenbIaet ko3ppuuueHt Ha 100.
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B ortuere npencraBuTh:

- CXeMY CTPYKTYPHYIO YCTPOMCTBA;

- cxeMy (yHKUIHOHAIBbHYIO YCTPOMCTBA;

- HA3HAYEHUE BXOJIOB U BBIXOJ OB YCTPOUCTBA.

3ananmne 8. [locTtpoenue neaureseid Ha 6aze UMC K155UE2

Heo6xonumo BeiOpath n3 6ubmmoreku cuetunk K155ME2 u Ha ero ocHoBe
0e3 HCIOJIb30BaHUS JIOMOJHUTEIBHBIX JIOTHYECKUX JJIEMEHTOB CHHTE3UPOBATh
MaKCHUMAaJIbHO BO3MOXHOE KOJHUYECTBO CXEM JICTUTEIICH YacTOTHI C Pa3IUYHBIMU
kodpdunmrentamu aenenus. Haunnate ciienyer ¢ koddduireHTa aeneHus 2 v aa-
nee nocneaoBaTenbHO 10 10. PaG0TOCTIOCOOHOCTh KaXKJIOW CXEMBI ClIeIyeT MOJI-
TBEPIUTH IKCIIEPUMEHTATBHO.

[Ipu pabote ciaemxyeT 0OpaTUTh BHUMaHUE HA BO3MOKHOCTH BCTPOCHHOM J10-
UK 171 BXoAoB copoca &RO u ycraHoBku kona neBitd - &R9 (cm. puc.9,0).
Kaxnpiii u3 HUX peanusyeT (yHKIUIO JOTHYECKOTO YMHOXKEHHSI JBYX CHUTHAJIOB,
YTO MOXKET OKA3aThCs ITOJIC3HBIM JIUII KOHTPOJISI COCTOSHUS HEOOXOIUMBIX BBIXO-
JIOB KaXXJI0T0 U3 JBYX cUeTYnKOB B coctae UMC.

Kpome Toro, kaxxaplii u3 AByX c4eT4ukoB B coctaBe UMC MoXkeT peanus3o-
BaTh JIEJUTENb CO CBOMM Koddduimentom. O0muii ko3PpPUIHEHT AeneHUs BO3-
MO>KHO TTOJTY9UTh KaK MX MTPOU3BEICHUE.
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B otuere npencraBuTs:
- BCE CXEMBI JICIUTENEN Y4acTOThl, KOTOPBIE YAAIOCh CHHTE3UPOBATH C YKa-
3aHHUEM IOJy4YEHHOro Kod(uunenTta aeneHus.

3ananme 9. [locTpoenue neauresieid Ha 6aze UMC K155UES

Heobxoaumo BwIOpath n3 6ubmmoreku cuetunk K155MES u Ha ero ocHOBe
0€3 HCIOIB30BaHUS JIOMOJHUTEIBHBIX JIOTHYECKUX JJIEMEHTOB CHHTE3UPOBATH
MaKCHUMaJIbHO BO3MOXHOE KOJHUYECTBO CXEM JIETUTENICH YacCTOTHI C Pa3IUIHBIMU
koddpurnmentamu nenenus. Haunnate crnenyer ¢ koddduimenta aeineHus 2 1 na-
Jiee TIOCIIeIOBATEIRHO 10 MaKCUMyMa. PaboToCIIOCOOHOCTh KaKI0M CXEMBI CIICTY-
€T MOATBEPAUTH IKCIIEPUMEHTAIBHO.

[Ipu pabote ciemxyeT 0OpaTUTh BHUMaHUE HA BO3MOKHOCTH BCTPOCHHOM J10-
UKy 17151 BXoA0B copoca &RO (cm. puc.9,a). O6a Bxoja 00bEIUHEHBI ¢ TIOMOIIBIO
(GYHKIHUU JOTUYECKOTO YMHOXEHUS ABYX CUTHAJIOB, UYTO MOXKET OKa3aThCs IMOJIE3-
HBIM JIJIs1 KOHTPOJISI COCTOSIHUSI HEOOXOMMBIX BBIXOJIOB KaXKJOTO U3 JBYX CUETUH-
KoB B coctaBe IUMC.

Kpome Toro, kaxasiif u3 1ByX c4eTuukoB B coctaBe UMC MoxkeT peanuns3o-
BaTh JCIUTENh CO CBOMM Kod(duiimentom. OO k0d3PpGUIMEHT JeIeHUs BO3-
MO>KHO TTOJTYIUTh KaK MX MTPOU3BEICHUE.

B otuere npencraBuTh:
- BCE CXEMBI JIETUTENEN Y4acTOThl, KOTOPbIE YAAIOCh CUHTE3UPOBATH C YKa-
3aHUEM TMOTYYEHHOr0 KOd(PUImeHTa neaeHus.

3amaHus 11 caMONPOBEPKH

1. Yro o6o3nauvaet Haanuck Ha koprmyce UMC K155UE7, K1551P17?

2. Ing UMC K155UE7 napucoBaTh ycioBHOE rpadudeckue 0003HAYCHHE,
chopMyIMpOBaTh Ha3HAYEHUE BHIBOJOB, Ha3BaTh HAa3HAYCHHS BXOJIOB, OMpeEIe-
JISTFOIIUX BO3MOYKHBIC PEXKUMBI PAOOTHI.

3. B dem oTiMuue JUHAMHYECKOTO U CTAaTUUECKOTO BXOJOB CUETUMKA

4. ChopmyaupoBaTh METOJUKY CUHTE3a CUCTUHKA.

5. B ueMm oTiMuMe CUETYMKA C ApaJUICIbHBIM OT CYETYMKA C MOCJeI0Ba-
TEJIbHBIM TIEPEHOCOM?

6. ChopmynupyiTe METOJMKY IMOUCKA HEUCTIPABHOCTEH B CUETYMKAX.

7. KakoBa BelMuMHA 3aJIpKKU CpabaThIBaHUS CUETUYMKA OTHOCUTEIBHO 3a-
JE€PKKH JTIOTHYECKOTO 3JIEMEHTA?

8. Bo3moxkHo i1 Ha cyetunke K155ME7 peanuszoBath CIABUT BIEBO U CIABUT
BrpaBo? Eciu n1a, To Kak 3To clienath?

9. Kakue emie c4eTYMKHM BaM M3BECTHEI, YeM OHU oTiandarorcs ot K155UE7?

10. HazoBuTe crocoObl MPUMEHEHUS CYETUNKOB?
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11. Yro takoe moaynb cuera? Kak ero paccuuTarb U ONpPEIEIUTh 3KCIEPH-
MEHTAJIBHO?

12. B yeM oTiinyue 4eTbIpexpa3psAaHbIX JBOMYHOIO U JBOMYHO-IAECATUYHOTO
CYETYUKOB?

13. Ha xakux Tpurrepax MOXHO peann3oBaTh cyeTurk? ITosicHuTe cxemamu.

14. YeM CTpyKTYpHO OTIMYAIOTCA CYETYUKH CYMMHPYIOLIME OT BBIYHUTAO-
x?



