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1. OBIIUE ITOJIOXKEHU A
1.1. Ilens mpoekTa

HGHBIO ITPOCKTA SABJIACTCS IMOJYUYCHHUC CTYACHTAMU MHKCHCPHBIX HABBIKOB CXC-

MOTEXHUYECKOU pa3pabOTKu U(POBBIX YCTPOUCTB.

1.2. 3aganus Ha MPOEKT

[IpuMephl TUMOBBIX 3aJaHUN U PEKOMEHIAIUS 110 UX BHITIOJHEHUIO MPUBEICHBI
B pazzese 2 HacTosAEero pykoBoacTsa. [1o cBoeil Tpya0eMKOCTH KaXKJ0€ U3 ITUX 3a-
JAHUN pacCUMTaHO Ha COBMECTHYIO paboOTy JABYX CTYACHTOB. [l CTyAeHTOB—
COTPYJIHUKOB paboyux rpynmn OpeayCMaTpUBAIOTCS WHAWBUIYaJIbHbIE 3aJlaHUs 1O

TeMaTuKe KadeIphl.

1.3. PaOoTa Hajg TUIIOBBIM 3aJaHUEM
PaboTa Haj TUTIOBBIM 3aJaHUEM BKJIIOUAET CIICIYIONIUE Pa3/Ieiibl:

— BBIOOp CXEeMOTEXHUYECKUX PEIICHUH ISl IOCTPOCHUS OTACIBHBIX OJIOKOB yCT-
porictBa. Tak, HampuMmep, HMPOLECC peaTr3aluu MEXKPETUCTPOBOM CXEMbI MOMKET
OBITh OCHOBAaH Ha CTPOrOM aBTOMATHOM MOAXOJI€, CHHXPOHHOM WJIM aCUHXPOHHOM.
Ho B0O3MOKEH U 3BPUCTUYECKUI MOAXO0J C UCIOJIb30BAHUEM CTAaHIAPTHBIX ONepalu-
OHHBIX Y3JIOB: CYETYMKOB, CABUTOBBIX PETUCTPOB, MYJbTUILIEKCOPOB U Jp. Hamo co-
MOCTaBUTh TPYJIOEMKOCTh MIPOIIECCa MPOEKTUPOBAHUS B TOM WJIM UHOM CIIy4dae C JA0C-

THKUMBIM 3P heKToM U BBIOpaTh Hanbosiee MpUeMIEMbIN MTyTh.

— OmnpenenieHre CrocoOOB YIPaBICHUS OTACIbHBIMU PETUCTPAMU, CUETUHKAMH,
Tpurrepamu U Oy(pepHbBIMU CXeMaMu B COCTaBE YCTPOWCTBA MPH 3aJaHHOU CHCTEME
CHHXPOHU3ALINH.

— TlocTpoeHue BpeMEHHBIX JuarpaMM padoThl OTEIBHBIX OJOKOB U YCTPOMCTBA
B IIEJIOM.

— Pa3paboTka 37eKTpUUeCKUX MPUHITUIHATIBLHBIX CXEM COCTAaBJISIONIUX OJIOKOB B
TTJI-6a3uce ¢ ydeToM Harpy3049HO# CIOCOOHOCTH 3yeMeHTOB. [Ipu 3TOM, B ciydae
BBIOOpA CTPOTMX aBTOMATHBIX PEIICHHUM, HEOOXOAUMO MPEIABAPUTEIHHO MOCTPOUTH
Ta0IUIBI IEPEX0JIOB U BHITIOJTHUTH KOJAUPOBAHUE COCTOSIHUM, a Ha ATale peain3aluu

IPUHATH MEPHI K YCTPAHEHUIO PUCKOB COOSI.



— IIpu 3agaHHBIX mapaMeTpax JIMHUK CBS3U CIEAYET OTKOPPEKTUPOBATH CXEMY C
y4eToM TpeboBaHu# coriiacoBanus. B cxeme HEOOX0IUMO MPEAYCMOTPETh YCTaHOB-
KY Pa3BsI3bIBAOIINX KOHJIEHCATOPOB.

— IlpoBepka pabOTOCTIOCOOHOCTH TMOJYYEHHOW CXEMbl Ha 3aJlaHHOW YacTOTE H
OpPUEHTHUPOBOYHAS OIICHKA KAYeCTBAa BBHIMOJIHEHHOM pa3pabOTKH MO KPUTEPHUIO YKCIIa
KOPITYCOB MUKPOCXEM U SHEPronoTpeOICHUS.

— HOI[FOTOBKa K 3alIUTC IIPOCKTA.

1.4. 3amura npoekra

K 3amure npeabsBiasieTcss yepTexk pabodero BapuaHTa 3JICKTPUUYECKON MPHUH-
IUITAAIBHOM CXEMBbI pa3pa0OTaHHOTO YCTPOWCTBA, BBHIMOJHEHHBIM COTVIACHO TPeOo-
BanusM ECK]/I, u nmosicHuTenbHAs 3alycKa CTaHAAPTHOTO OPOPMIICHUS: TUTYJIHHBIN
JUCT, COAEp)KaHue, paboTa HaJ KaKIbIM pa3lesioM MPOeKTa, MepeyeHb HCIOJb30-
BaHHBIX UCTOYHUKOB. ECIIM MPOEKT SBIAETCS Pe3yIbTaTOM COBMECTHOU pabOThI ABYX
u OoJsiee CTYACHTOB, TO B TOSICHUTEIBHOW 3alMCKE JOJDKHO OBITh YKa3aHO, Kakas
4acTh MPOEKTA BHIITOJIHEHA KAXKIBIM CTYJICHTOM.

[IpoekT nmpuHHMaeTcss KOMUCCHEN B COCTABE HE MEHEE JIBYX MPENOAaBaTelIen U
HAy4YHBIX paOOTHUKOB, OJMH M3 KOTOPBIX — PYKOBOJUTEIh MpoekTa. Jlokinan Ha 3a-
IIMTE JOJKEH 3aHUMAaTh He Oosiee 5 MUH.

[Ipu oueHKe IPOEKTa YUUTHIBACTCS:

— TJIyOMHA U CTETIEHb CAMOCTOSITEIbHOCTU Pa3pabOTKH;

— KaudeCTBO BBINOJHEHUS MOSICHUTEIBHOM 3aIIUCKU U YEPTEXKa;

— MPaBWIBHOCTH OTBETOB HAa BOIIPOCHI YICHOB KOMHUCCHUU. [Iponenypa 3amursl u
TpeOoBaHUs K OOPMIICHUIO HE 3aBUCAT OT TOTO, MO KAKOMY 3aJaHUIO0 BBITIOJIHSIICS

IMIPOCKT — TUIIOBOMY WJIM UHAHWBU/YAJIbHOMY.

1.5. YueGHble MaTepuasbl U CIPAaBOYHUKHU
B nponecce paboTel Hal MPOEKTOM PEKOMEHAYETCS UCIOIb30BATh CIEAYIOIINE
MaTepuabl:

— Koncnekr nekunii no kypey "Cxemorexnuka OBM".



— YrpromoB K.II. IIpoektupoBanue 3inemeHTOB M y3i10B DOBM. — M.: Bricmas
mKkoJa, 1987.

— Paiixnun B.A. UnTerpanbubie morndeckue cxemsl. — Kazanb: KA, 1979.

— Paiiximun B.A. AcuaXpoHHBIE ITU(POBBIE CXEMBI U MOJYJIbHBIE CTPYKTYPBL. —
Kazann: KAH, 1980.

— IIpuMeHeHne UHTErpaJbHbIX MUKPOCXEM B 3JIEKTPOHHOUN BBIYMCIUTEIBHON TEX-
Huke. CnpaBounuk. Ilog pen. ®aiizynaeBa b.H. u Tapabpuna b.B. — M.: Panuo u
CBs3b, 1987.

— uno b.4. IonynspuHsie uudpobie Mukpocxembl. CripaBouHuk. — M.: Paaguo u
CBS3b, 1987.

— baes E.®., bypsuina E.MI. MuHuattopHble 2JIEKTPUUYECKUE JTUHUU 3a0CPKKU. —
M.: Co..paauo, 1977.

— DJNEeKTpUYECKUE KOHAEHCATOPbl M KOHJIEHCATOPHbIE YCTaHOBKU. CIpaBOYHUK.
ITon pen. Kyunnckoro I'.C. —M.: Dueprousnar, 1987.

— Pesucrtopsl. CnpaBounuk. [Ton pen. UerBeptkoBa 1U.1: Dueprousaart, 1981

— Jlucunpin E.JI. HuskoBosibTHBIE MHAMKATOpbl. CrnpaBouHuk. — M.: Paguo u

CBSI3b, 1965.

2. TIPUMEPHI TUTIOBBIX 3AJAHUI
N PEKOMEHJIAINMUA 110 UX BBITIOJIHEHUIO

Hwxe paccmarpuBaroTca 4 npumepa THUNOBBIX 3aJaHuil. [{J19 KaXa0T0 U3 HUX
yKa3aHbl 6-10 BapuaHTOB MPUMEPHO OJUHAKOBOU cioxkHOCTU. [Ipu HeoOxoaumMocTu
YHCJIO BAPUAHTOB MOKET OBITH YBEIUYCHO.

[To xapakTepy paboT HaJl MPOEKTOM 3aJJaHUsI HECKOJIbKO paszyinyarorcs. OaHUM
U3 HUX CBOMCTBEHHO JOCTAaTOYHOE YMCIIO MCIOJIb3YEMBIX OJIOKOB MPHU CPaBHUTEIb-
HOM mpocToTe 3TUX 0;10KOB. Bompock! opranu3anuii UX B3auMOJACHUCTBUS BHICTYAIOT
3/1eCh Ha MEPBBIM MIaH. B apyrux 3agaHusix 4ucTo OJIOKOB YCTPOMCTBA HEBEJMKO.
3aTo KaXapli OJIOK JOCTATOYHO CIIOKEH, KaK B CMBICIIE MTPOIIEIYPHl CHHTE3a, TaK U B
CMBICIIE pealM3alMi CXEMBbl. 3JeCh YK€ aKIEHTUPYIOTCS BOMPOCH (POPMaIbLHOTO

CHUHTC3a U YCTPAHCHH A PUCKOB 06051, IMPUCYTCTBYIOT 3JICMCHTHLI UCCJICIOBAHUS.



Takne Bapuanuu HaAIpPaBICHUM INPOEKTUPOBAHUSA, NPS MOYTH OJMHAKOBOW,
TPYAOEMKOCTH, MO3BOJISIOT AU PepeHInpoBaTh 3aJaHUs C YIETOM HHINBUTyaJIbHBIX
0COOEHHOCTEN OTIENbHBIX CTYIEHTOB.

Kaxnoe 3amaHue cOnpoBOXKIAETCS KPATKMMHM IOSICHEHUSIMU I10 IPOLIENYpPE
IPOEKTUPOBAHUS C YKa3aHUEM BO3MOXHBIX ajlbTepHATUB. bosee nmoapoOHbIe cBene-

HUS MOKHO ITOYCPIIHYTh U3 pCKOMCHAOBAHHBIX NCTOYHHUKOB.

2.1. Tunosoe 3aganue Nel
2.1.1 ®opmynupoBKa 3a1aHus
3anana OJI0K-cXemMa yCTPOMUCTBAa KOHTPOJIS 32 COCTOSSHUEM HEKOTOPOTO IUKIIHU-
yeckoro mnpoiecca (puc. 2.1.1). [IpaBruiibHOMY IPOTEKaHUIO TIpoIiecca OTBEYAET Clie-
yIOIas CMEHA KOHTPOJIbHBIX CUTHAJIOB OT TaKTa K TaKTY:
X:X1X2X3 =000—...—...—...—=000.
Hapymienue 3Toit nocnenoBaTeIbHOCTA TOBOPUT O cO0€ B pabOTe CUCTEMBI, Ha

KOTOPOM KOHTPOJUPYEMBIN MPOIECC peaTu30BaH.
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[Tpu obHapyxeHUU cO0sl cXeMa aHaliu3a BbIAAeT HAaOOp Z*, o KoTopoMy op-
MUPYIOTCSI CUTHAJIBI TIepe3anycKa:

QO — curnan nmpepsIBaHUS TIPOIIECCA;

Q1, Q2 — curnansl BO3BpaTa K Hauajay MPEPBAHHOTO ITUKJIA;

Q3 — cTrapToBBIi cUTHAI 711 BO3OOHOBIIEHUS MPEPBAHHOTO IMKJIA M TIEPEBOIa
CXEMBI aHaJIN3a B PEKUM MHANKAIIUNA HEUCIIPABHOCTH.

Ecnu cOos nHa IMOBTOPHOM HHUKJIC HC IPOABUTCA, CXEMdA aHAJIM3a BBIXOIWUT Ha
5



OCHOBHOMW pabouuil pexxuM. Eciu e monbITka MOBTOPEHUS! IPEPBAHHOTO IUKJIA HE
YBEHUAETCS YCIEXOM, NHIULUPYETCS. HEUCITPABHOCTD, MPOLECC OCTAHABINBACTCS.
HavanpHas ycTaHOBKa yCTPOMCTBA BBIMIOJHAETCA OT MEXAHUYECKOU KHOIKU C
MOCIIEAYIONM (OPMHUPOBAHUEM OJUHOYHOTO MMITYJbCA HYXHOW JJTUTEIBHOCTU U
nossipHocTH. TakToBas yactora 1 MI'n. J{muTensHOCTh CHHXpOUMITYJILCOB 0,5 MKC.
TpeOyetcs pazpaboTaTh ANEKTPUUECKYIO TPUHIIMIHAIBHYIO CXEMY YCTPONCTBA
KoHTpoJst B 1iesioM B O6aszuce MC KIS5S u3 ycrnoBus MUHUMHU3AIMKM YHCIIa KOPITYCOB
mukpocxeM. Ilpu 3TomM 3HepromoTpedieHue AOMKHO ObITh BO3MOKHO MaibiM. B
npoLecce MPOSKTUPOBAHMS HEOOXOUMO YUYECTh, UTO MO CUTHAILY IpPEpbIBaHUS MPO-
necca (curaan QO0) OCyIIECTBISETCS GIOKAPOBKA PErHCTPOB (CHrHAmOM PE), KOTO-

pasi CHUMAETCs CTapTOBBIM cUrHaioMm Q3.

2.1.2. BapuaHTsl 3a1aHUs
Bapuanum 1

X1X»X3 =000 - 100 - 000 - 010 — 000 — 001 - 000.
Peanuzauus cxeMbl aHaJIM3a — CHHXPOHHA.
Cxema nepe3arycka — aCHHXPOHHas.
BpemeHnnbie AuarpaMMbl CUTHAJIOB TIepe3aIycka 0TBevaroT puc.2.1.2, a.
Bapuanm 2

X1X»X3=000-110-000-011 - 000 — 101 - 000.
Peanu3zanus cxeMbl aHaJIM3a — ACHHXPOHHAS.
Cxema nepesarycka — CHHXPOHHas.
Bpemennblie quarpaMmbl CUTHAJIOB Tepe3arnycka oTBedaroT puc. 2.1.2, 0.
Bapuanm 3

X1X»X3=000-100-110- 000 - 001 - 011 - 000.
Peanuzanusi cxeMbl aHaJIM3a — CHHXPOHHAS.
Cxema nepesarycka — aCHHXpPOHHas.

BpemeHnHble auarpaMmbl CUTHAJIOB MEpe3anycka OTBevaroT puc.2.1.2, B.



a
¢
& V77 . F 77 ‘F /;3 ?’4 %é;
vy IR I I R R
ar ' o, . . F
SRR 777/./477 bl 2
@ R R T e I B
T i
“ L L AT e
e S N T 4
- o
c _ _
N 0 L L L
f 1 + : 1 ; T T . i
TV pmmA 1 Lg
az T Y ’ Iy
; ! | i Y7777 N 1
&3 0 T T | ] ] 1 (A
S SN N TN N AN N NN 77/ /77, .
g 7 £ & 4 & § 7 & §F€
L o
4 . . .
7 T WA
a0 R oz
/7 IR R N N S N S
54 R T R R
; ISR MU BN A
gz U A KR 5
TR 727 R
a’ R B T .
AT R R 7
o 1 % 8 & 5.6 7 ¢
Puc. 2.1.2

Bapuanm 4

X1X,X3=000-100-110-010-011 - 001 — 00O.
Peanuzanus cxembl aHaln3a — ACHHXPOHHAS.
Cxema nepesarycka — CHHXpOHHasl.
BpeMeHHbIe qrarpaMMBbl CUTHAJIOB TIEpe3amycka OTBeqaroT puc. 2.1.3, a.
Bapuanm 5

X1X»X3=000-100-011-010-101-001 - 000.
Peanuzanus cxembl aHalIM3a — CAHXPOHHAS.
Cxema nepesarycka — aCHHXPOHHas.
Bpemennbie auarpaMmbl CUTHAJIOB Mepe3arycka orBevarot puc.2.1.3, 6.
Bapuanm 6

X1X»X3=000-100-110-101-011-001 - 000.

Peanuzanus cxembl aHaIu3a — ACMHXPOHHAas.



Cxema niepesarycka — CHHXpOHHasI.

BpeMeHnHble AuarpaMMbl CUTHAJIOB Tiepe3amnycka oTBevaroT puc. 2.1.3, B.
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2.1.3. 3ameqaHus 1O BHIITOJTHEHUIO
[TosicHMM TIpOLIECC BBINIOJIHEHUS 3aJaHUs HAa TAKOM Npumepe: '"mpaBuibHaAs"
IIOCJIEIOBATENBHOCTD
X31X,=00-10-11-01 - 00,
BPEMEHHBIE IMarpaMMbl CUTHAJIOB IIepe3anycKa OTBevyaroT puc. 2.1.5, a.

B ciydyae cuHXpOHHOI aBTOMAaTHOM peanu3alliyd CXEMbI aHaju3a MMeeM Tao-



auny nepexofoB puc. 2.1.4, a. B aToil Tabnuie 3BE310YKOH OTMEUYEH OCHOBHOM
IIUKJI, a uHJekcoM I1 — moBTOpHBINA. {15 MHAUKAIIMK TPEX PEKUMOB pabOTHI CXEMBI
JIOCTATOYHO UMETH 2 BbIxojaa: Z; u Z,. B ocHoBHOM 1ukiie Z1Z, = 00, 1jist MOBTOPHO-

ro — 10, npu nHaukanuu HeucnpaBHoctu — 11.
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Peructp RGY (BHyTpeHHss maMsTh aBTOMAaTa) cOAepKUT 4 Tpurrepa. B xaue-
CTBE HEro MOHO HCIoyb30BaTh MUkpocxemy K155MP1. Bxoasl peructpa onpene-
JSITCS TIOCJIE KOJAUPOBAHUSA COCTOSTHUM. JIJis mpaBMIIbHOTO (YHKIMOHUPOBAHUS CXe-
MBI Tiepe3amnycka ynpasiearne RGX ynooHo npoBoauts o ¢pponty, a RGZ u RGY —
1o cpe3y cuHxpocurtaia. [Ipu 3Tom KOMOMHAIIMOHHBIE COCTOSIHUS BO BpeMs JAeHCT-
BUS UMITYJIbCa CHHXPOHHU3ALMU BIHUATH HE OyayT, T.K. Mukpocxema K1551P1 peanu-

30BaHa, (hakTU4YECKH, Ha D-Tpurrepax.



AcuHxpoHHas Ta0auIa NePexoJ0B CXEMbI aHAJIM3a, MHOXKECTBA MEPEXOI0B I10

CTOJ'I6I_I8,M (C YKa3aHUCM COCTOHHHﬁ, 4CpeC3 KOTOPLIC BLIMNIOJIHACTCS HCpGXO,II) Hn BO3-

MO>KHBIM BapHaHT KOAWPOBaHMs NpuBeneHbl Ha puc. 2.1.4.0,8,r. Hacth nepexooB B

JTAHHOM CJIy4ae pealin3yeTcs 3a 2 BHYTPEHHUX TakTa. JTO HaA0 OyJeT ydecTh Ipu

OILICHKC pa6OTOCHOCO6HOCTI/I CXCMBI Ha SaﬂaHHOﬁ qacCToOTC. PCaJII/IBaHI/I}I aCHHXPOHHOﬁ

CXEMBI JOJI2KHA OBITH BBHITIOJIHECHA U3 YCJIOBHA YCTPAaHCHHA BO3MOKHBIX PHUCKOB cOosl.

[Ipexxne yeM MPUCTYNHUTh K MPOSKTUPOBAHUIO CXEMBI Mepe3aIycKka, Heo0Xou-

MO YCJIOBUTHCSI, B KAKOM MOMEHT HauMHaeTcsl ()OpMHUPOBAHUE CUTHAJIOB NEpe3aIycKa.

Ecnu uzmenenue cocroaauss RGZ npoucxoauT no cpe3y HEKOTOPOro CHHXPOCUTHAIIA,

9TOT MOMCHT Haa0 COBMCCTUTL C HAYAJIOM CJIICAYIOIICTO UMITYJIbCa CUHXPOHU3AIIUU.
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B03MOXHBIN 3BpUCTUYECKANA NTOAXOM K IIOCTPOEHUIO CHHXPOHHOM CXEMBI J1aeT
BapHaHT CXEMbI nepesamycka puc. 2.1.5, 0. ACHHXpOHHBIN aBTOMATHBIN NOJIXO]] CBS-
3aH ¢ peanuzauuei Tadbnuusl puc. 2.1.5, B.

Yro KacaeTcst CXeMbl YCTAaHOBKH HA4YaJIbHOTO COCTOSIHUSA, TO 3/1€Ch HEOOXOAM-
MO TNPUHATH MEPHI K YCTpaHEHUIO "npede3ra’" KOHTAKTOB M MOCTPOUTH (GOPMHUPOBA-

TCJIb OAMHOYHBIX UMITYJIbCOB JUIMTCIIbHOCTBIO HE MCHCC IICPpHNOJa CUHXPOHU3AIINN.

2.2. Tunosoe 3aganue Ne2

2.2.1. ®opMynupoBKa 3a0aHUA:

K o6mieit mmue (OIL) moakirodeHbl HECKOIBKO aOOHEHTOB, KaX bl U3 KOTO-
phIX (PYHKIMOHUPYET aBTOHOMHO B COOTBETCTBHMM C YIpaBJisitoleld MHpopMaIueH,
MOJIYYCHHOW OT CIEIHAIBHOTO YCTPONCTBA — apOuTpa OOIIei HIMHBL. JTa IMIWHA
BKJIFOYAET 3 JIMHUM CBS3U: JIB€ CHHXPOHU3HPYIOLIUE U OJIHY HUH(popManmoHHyo. [1e-
penada uHGpoOpMalnu BEAETCs B MOCIEI0BAaTEILHOM Koje. [Ipy 3TOM CHHXpOUMITYIb-
cel C; OTMEYAIOT Havaslo Kaxaoro Oairta, a C, CHHXpOHU3UPYIOT Nepeiady OTACIb-
HbIX OuTOB. OCHOBHAas TakToBas yactota 1 MI'1, IIUTEILHOCTh CHHXPOUMITYJILCOB
0,25 mkc. Fx B3auMHOE pacmnoioKeHUe MPeaCTaBlIeHo Ha puc. 2.2.1, a.

[Ipy HEOOXOAMMOCTH CBSI3U apOUTpP BhIpabaThIBaeT OOUTUI NI BCEX aOOHCH-
toB curHasl BHUMAHMUE u 3atem — AJIPEC HyxHOro aboHeHTa. ITOT aDOHEHT, o-
cie uneHTuduKanmm cBoero aapeca, Boiaaet B muHy curHan ['OTOB mu6o 3AHAT B
3aBUCUMOCTH OT CBOEro cOCTOsiHHS. [lodyyuB CUTHAT TOTOBHOCTH, apOUTp cpasy
(GopMHpYET HEMPEPHIBHYI0 MHOTOOANTHYIO MOCBUIKY — MH(POPMALIMOHHOE COO0OIIIe-
nue (UC), xotopoe 3ambikaetcsi curnaiom KOHEL-TIEPEJIAYUN. Ilpunsas sty mo-
ceUIKy, aboHeHT orBeuaeT curHaiom KOHEL-IIPUEMA npu oTcyTcTBUM OLIMOOK
nepenauu, mu6o curaaaom [IOBTOPUTB-IIEPE/IAYY, ecniu oOHapykeHa ommoka.
B nocnennem ciydae apOUTp MOBTOPSIET BECH IIUKJII CBS3H 3aHOBO.

NupopmanmonHoe cooOlIeHre UMEET CUMBOJIbHBIA Xapakrep. Kaxaplii cum-
BOJI 3aHUMaeT 1 OaiT (8 paspsmoB). AndaBut coobmeruit conepkut Bcero 200 cum-
BoJioB. OcTarouuecs: 56 CHMBOJIOB MOT'YT OBITh UCIIOJIb30BaHbI B KAUYE€CTBE CUTHAJIOB

ces3u: OTOB, BHUMAHMUE u np.
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Ne papuanta | 1 2 3 4 5 6 7 8 | 9 | 10 | 11 | 12
AJipec 17 | 35 | 43 | 57 | 61 | 73 | 98 | 90 | 15 | 60 | 209 | 187
Brumanme | 201 | 251 | 236 | 217 | 101 | 119 | 151 | 130 | 164 | 80 | 22 | 104
ToToB 111 | 202 | 252 | 237 | 218 | 102 | 172 | 230 | 150 | 36 | 161 | 177
3amsT 171 | 112 | 203 | 253 | 238 | 219 | 133 | 66 | 44 | 97 | 238 | 195
Konen- 81 | 152 | 173 | 114 | 205 | 255 | 214 | 136 | 222 | 191 | 117 | 75
nepenayu
Konen- 241 | 82 | 153 | 174 | 115 | 206 | 254 | 205 | 243 | 215 | 44 | 41
npuemMa
Hosroputh- | 14 | 543 | g3 | 154 | 175 | 116 | 239 | 187 | 95 | 239 | 203 | 150
nepenavy
Puc. 2.2.1

Jlnst peanuzanuu CBSI3M KaKI0My aOOHEHTy MpuaaeTcs MHTEephEHCHBI MO-
nynb-koHTposuiep cBsa3u. Curdansl [OTOB u IIOBTOI'MMTh-IIEPE/IAYY Boipaba-
THIBAIOTCS KOHTPOJUIEPOM IO MOJTYYEHUU OT CBOEro a0OHEHTa CUTHAJIOB KOHLIAa pado-
ol (KP) u ommbku nepegaun (OII) cooTrBeTcTBEeHHO. YKpyHmHEHHasi OJIOK-cXema
KOHTpOJUIepa nmokaszaHa Ha puc. 2.2.1, 6.

TpeOyercst aeTanu3upoBaTh OJIOK-CXeMYy U pa3paboTaTh dSIEKTPUUECKYIO
NPUHIIMITHAIBHYI0 cxemy KoHTposuiepa B 6asuce UC K155 u3 ycnoBuss MUHUMEU3a-
MM YHWClia KOpIycoB MHKpocxeM. I[Ipu sToM sHepromotrpeOieHHe JOIKHO OBITh
BO3MOXKHO MallbiM. B mpoiiecce mpoeKTUpOBaHMS HEOOXOJUMO y4eCTh, YTO JIJIMHA
o6meit muHb! 20 M, BOJIHOBOE CONTPOTUBJIeHNE TUHUM cBsi3u 100 Om.

[Ipennaraembie BapuaHThl 3aJjaHUs yKa3aHbl B Tabnuie puc. 2.2.1, B. B atoi
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Ta0nauIe A9 KaKIOro BapuaHTa MPUBEACHBI (B JECATUYHOM HSKBUBAJICHTE) alpec

aOoOHEHTAa U KOJbI CUT'HAJIOB CBs3H.

2.2.2. PekoMeH a1y 10 BEIIIOJIHEHHUIO

3a OCHOBY OOCYXJCHUS B3Ta OJIHA U3 BO3MOXKHBIX JIeTaau3auii 0JI0K—CXEMBI,
OpPUEHTUPOBaHHAsA, B MEPBYIO OUEpe/lb, HA IMHUPOKOE HCIOJIb30BAHHE MUKPOCXEM CO
CpeIHEH CTEIEeHBbI0 MHTErPAIIUU — CJIBUTOBBIX PETHUCTPOB, CUCTUYMKOB M apu(METHYIC-

CKUX—JIOTHYECKUX YCTPOUCTB (puc. 2.2.2, a).
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Cxempl 1-5 MoryT ObITh peayiv3oBaHbl Ha OocHOBe MuKpocxeM KI155MPI
(RG —) u K155UI13 (ALU). Ho umeet cMbICI MOAyMaTh O TOM, HE M30BITOYHA JIU
Takasi peanuzaius. MOXXHO MOMbBITaThCs, HAPUMEP, UCIOJIb30BaTh JJIsI cxeM 1 u 2

o0t peructp. Unum BMecro mukpocxembl K155UII3 npumeHuTs MHYIO peann3a-
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[IUI0 CXEMbl CpPaBHEHMsI Ha PaBEHCTBO. JIMOO mepeilTm K aBTOMATHOM peaan3anuu
ATUX CXEM.

[Tycte, Hanpumep, curnan BHUMAHUWE umeer kox 151, GalTHBINA ATBOMYHBIMA
skBuBaJIeHT kotoporo 1001 0111. B naHHOM ciydae BO3MOKHA TOJIbKO CHHXPOHHAs
peanuzanus apTomara. Ero tabnuma nepexoaoB nokaszana Ha puc. 2.2.2, 6. CoriacHo
tabnuue, norpedyercs peructp RGY Bcero aumb u3 Tpex Tpurrepos Ero peanuza-
U 3aiiMeT TobKO oJiHy Mukpocxemy K155UP1 (BMecTo 1ByX B MpeabIAyIIEM CIy-
yae). CxeMa (popMUpOBaHMS CUTHAIOB BO30YKJACHUS W BBIXOJA €/1Ba JIM OyAeT mpe-
BBIIIATH IO CJIOKHOCTH OJAHY Mukpocxemy KISSUII3 (B 6a30BOM BapuaHTe Haa0
NPUMEHSTH JABE TaKhe MUKpOCXeMbl). Tak 4To mogyMaTh €CTh HaJl YEM.

He uckioueno, uro 0osee yaauHoM (4eM perucTpoBasi) OKaKeTCs peaau3alus
CcXeM 3 U 5 Ha OCHOBE MHUKPOCXEM CUETYMKOB U MYJBTUIUIEKCOPOB. Bo BCsAKOM ciy-
yae, TaKOW BapHaHT TaKyKe 3aCiIyKMBAET BHUMAHUS.

Uro kacaercst cxemsl 4, TO 31€Ch PETUCTPOBBIN BapUAHT SIBJISIETCS, CKOPEE BCE-
ro, Hambojee NMpUeMIIEMbIM, T.K. MH(GOPMAIMOHHOE COOOIICHHE IOJDKHO Iepesa-
BaTbCAd OT KOHTpoJUIepa K aboHeHTy Oaiftamu no curHanam Cj. [locnennee o6cTosI-
TEIbCTBA 00YCIIaBIMBaeT HEOOXOAMMOCTh NMPHUMEHEHHS Ha BBIXOJAX PErHcTpa Oy-
dbepHbIX ycunuTeneH, 1jig KOTopeiX curHai C; BBIOIHAET PYHKIUIO pa3pelieHus 1Mo
BeixoaaM (EO).

CrnenyeTr OTMETUTH, YTO YKa3aHHbIE Ha OJIOK-cxeme D-Tpurrepbl UMeIOT AUHA-
MHYECKOE yIpaBJEHUE "B CTPOroM cMbicie", a RS-Tpurrep sBisieTcs aCHHXPOHHBIM.
[Ipu 3TOM ero MHBEPCHBIN BBIXOJ HE TOJBKO yIpaBisieT pabOTOi peructpa (CurHai
PE), HO ¥ BBIOJIHSET CTPOOHPOBAHIE BHIXOIHBIX Oy(epoB.

Br160op MeTosa corniacoBaHus ¢ JUHUEHN CBA3M ONpeJeNeH ee JiuHou. [lone3Ho
UMETh B BUJy U AJIbTEPHATUBHBIN BapUaHT, CBS3aHHBIN C UCIOJIb30BAHUEM B Ka4eCT-
BE€ MPUEMHBIX 3J1IeMeHTOB MUKpocxeMbl K155TJI2. ITockonbKy psm cxeM KOHTPOJIIe-
pa paboTaeT Ha mepenayy, TO HEOOXOIUMO MPEAYCMOTPETh OPraHU3ALNIO0 UX BBIXO-

JIOB C TIOMOIIBIO CIIEAATBHBIX MUKPOCXEM.
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2.3. TunoBoe 3axanue Ne3

2.3.1. ®opMynupoBKa 3aJaHUS

[lepenaya naHHBIX OCYIIECTBIISICTCS MOCJEA0BATEIbHO-TAPAIEILHO HO JIBYM
JUHUSM CBSI3M B 3aKOJMPOBAHHOM BHJIe — 10 2 OuTa Ha paspsana. KomupoBanue npu-
MEHEHO JUJISl 3alIUThl NEPEeIaBacMbIX JAHHBIX OT HECAHKIMOHUPOBAHHOTO JOCTYIIA.
Kon nBomunoi#l mudpsl B TaHHOM pa3psjie 3aBUCUT OT HOMeEpa (UYETHOCTHU HOMEpA)
ATOTO pa3psia U OT 3HAYEHUS MPEebIAyLIero pa3psana. Maccup 32-pa3psaHbIX YUCENT
nepeaaeTcs HEMPEepbhIBHO, pa3psj 3a paspslioM, YHUCIO 3a 4yucioM. Ilpu 3Tom mo
OKOHYAHUU TEepeaun KaKJI0ro 4ucia CYeT pa3psioB Benercs 3aHoBo — 1, 2, ... . Ile-
penada mr000ro paspsiga cuHXpoHusupyerca. CHHXPOCUTHANBI MepefatoTcst Mo OT-
nenbHOM TMHUK. [1o 3TUM cUrHajIaM Ha MPUEMHOM KOHIIE BBITIOJIHSACTCS TOpa3psAHOE
JNEKOJIMPOBaHKE MOCTYNAMIMNX JaHHbIX. [Ipenmnonaraercs, 4To CBSI3b MEXIYy Hepe-
JATYUKOM U MMPUEMHUKOM KaKMM—TO 00pa30M YK€ YCTAaHOBJIEHA M MIPU ATOM JIOCTHT-
HyTa B3aWMHasi CAHXPOHHU3AIMsS MOMEHTOB Hayajla OTCYETa Mepe/laBaeMbIX U MPUHU-
MaeMbIX YUCeN B 000UX yCTPOUCTBAX.

3ajgaHbl KojoBble Tabumuesl (puc.2.3.1, a). 3aeck X; — 3Ha4eHUE J-TO pas3psaaa

TepeaBaeMoro 4ucna, a... | — coorsercryromue 2-6MTHBIE KOIBI.
a/
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Puc. 2.3.1
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biiok-cxema TpakTa nepenauu-rpueMa oTBeudaet puc.2.3.2, a (moka3aHsbl JIUIIb
yuuThiBaeMble 3ananueM 0moku). 3agece MAPKEP — cxema dbopmupoBanust crenu-
aJIbHOTO0 CHHXPOCUTHAJA, OTMEUYAIOIIET0 I'PAHUILy MEX]Y MepeJaBaeMbIMU (PUHHU-
MaeMbIMH) yuciaamMu. J[Jisi CHHXpOHU3AIMU NepeAaTurKa U IPUEMHUKA UCIIOJIb3YIOT-
cs1 cunxpocepun C; u C, coorBercTBeHHO (puc.2.3.2, 6). TakToBas yacrora 1 MI'm.
JImuTenbHOCTh CHHXPOUMITYIBCOB 0,25 Mkc. JInuna nunuii cBsa3u 20 M. MIx BostHOBOE

conpotusierue 100 Om.
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Puc. 2.3.2
TpeOyercst pa3paboTaTh ANEKTPUUECKUE NPUHIUIIAAIIBHBIE CXEMbI YCTPOICTB
nepegaur U npuema aaHHbix B 0azuce MC K155 u3 ycnoBus MUHMMU3AIUU YHCIIa
KOPITyCOB MCIOJIb3yeMbIX MUKpocxeM. [Ipu aTom sHepronotrpedaeHre JOIKHO ObITh
BO3MOKHO MaJIbIM.

[Ipennaraembie BapuaHTa 3a/laHusl yKa3aHbl B Tabmune puc. 2.3.1, 0.
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Puc. 2.3.3

2.3.2. PexomMeHzanuu 1o BBIIOJIHEHUIO

VY3en 3agatoniero reHeparopa Leaecoo0pa3Ho B JaHHOM CIIydae pean30BaTh
IO IIPOCTEMIIEN, KIIACCUYECKOM CXEMeE, COJEpKALIEN TEHEPATOP UMITYJIbCOB, TPUITED
u aBa snemenTta WM. IIpu 5TOM OCHOBHAs 3ajaya COCTOMT B pacyeTe IeHeparopa UM-
yJIbCOB.

Mapkep (kak B nepenaTyvke, TaKk U B IPUEMHUKE) TIPeACTaBiIsieT coO0U Aenu-
Teb 4acTOThl Ha 32. J{ns ero peanusalnuy MOKHO HCIIOJIb30BaTh, HAIIPUMED, KAacKal
u3 1Byx mukpocxeM KI155HUE7. [loctpoenne Bcex perucTpoB TaKKE HE BBI3BIBAET 3a-
TPYIHEHUH, I09TOMY OCHOBHOE BHUMAHME CIEAYET yACINUTh CXEMaM KOJepa U JAEKO-
nepa. Bo3aMoxkHbIE TOAXObI K TOCTPOCHHIO 3THUX CXEM PACCMAaTPUBAOTCS HA MPUMeE-

pe Bapuanra 10 (puc,2,3.3, a).
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ACHHXpOHHAsI peanu3alvsi KoJepa B JIAaHHOM CiIydyae HEBO3MOKHA. UTOOBI
yOenuTbcss B OTOM, JOCTATOYHO PACCMOTPETh JEWCTBUE TMOCIIEI0BATEIHLHOCTH
X=0-0-0-.... CuaxpoHHas aBTOMaTHasi peajn3alus CXeMbl JOJKHA ObITH J0-
BOJIBHO TIPOCTOM, HA YTO yKa3bIBaeT MOCTPOEHHas Tabnuiia nepexoaos (puc. 2.3.3,
0). s peructpa RGY (BHYTpeHHSIE HAMATH) TPEOYIOTCS BCEro JIUIIb JIBa TPUTTEPA,
(yHKUIMU BO30YKJI€HHUS KOTOPBIX ONpPENEATCs Mociie KOAUPOBaHUs cocTosiHUM. Ha-
710 TOJBKO T03a00TUThCst 00 ycTaHoBKe RGY B HauanbHOE COCTOSHUE MO KaKIOMY
UMITYJIbCYy Mapkepa. Eciu Bce peructpsl peann3oBanbl Ha D-Tpurrepax, To ynpasie-
Hue RGX MoxHO npoBoauTs 1o ¢pponty, a RGY u RGZ — no cpe3y cuHXxpoumiyJib-
ca.

3a 6a3y JJ1s1 CpaBHEHUS MOXKHO B3S5ITh, HAIIPUMED, IBPUCTUUYECKOE TTOCTPOCHUE
cxeMbl kogepa BMecte ¢ peructpamu RGX u RGZ , npeacrasnenHoe Ha puc. 2.3.3, B.

Hakoner, yToObl OKOHYATENHHO YOEIUTHCS B MPABWIBHOCTU CIIEJIaHHOTO BHI-
0opa, MoJE3HO PacCMOTPETh Clly4yall €IMHON aBTOMATHOM peanu3aius Kojiepa CoBMe-
ctHo ¢ RGX, RGZ u 6e3 Beienenus RGY, korga cxema B I1€JI0M CHHTE3UPYETCS 110
ACHHXPOHHOMY IPUHIIUITY, a curHa C; HHTEPIPETUPYETCS KaK €€ JOTOJIHUTEIIbHBIN
UH()OPMAIIMOHHBIA BXOJ C OCOOBIMH CBOWMCTBaAMHU. ACHHXPOHHYIO TaOJIHUIly IEepexo-
JIOB CXEMbl MOKHO TMOCTPOUTH, €CIU MPEABAPUTEILHO BBIIIOJIHUTh HEMPOTUBOPEUH-
BYIO Pa3METKy COCTOSIHMI UCXOAHBIX KOAOBBIX Tabmu (puc. 2.3.4, a).

AcHUHXpOHHAs TaOJIHIa TIEPEXO0/IOB CXEMBI nepeaaTunka (0e3 yuera mMapkepa),
MHOKECTBA MEPEXO0JIOB MO CTOJOIAM (C yKa3aHHUEM COCTOSHUM, Yepe3 KOTOphIE BbI-
TIOJTHSIETCS TICPEX0/T) U BO3MOKHBIN BapuaHT KOJUPOBAHUS NPUBEACHBI Ha puc. 2.3.4
0,8,r. [Ipu cocraBieHun TabIUIBI YYTEHO, YTO COCTOSIHME BXOja "MposiBisieTcs" B
cxeme Mo (PpoHTY CHHXPOUMITYJIbCA, @ U3MEHEHHUE BBIXOJIOB — M0 cpely. Kak u pa-
Hee, MpeJIoiaaraeTcsi, YTo BO BpeMsl JICMCTBUS CUHXPOCHIHAJIa 3HAYEHHUE BXOJa HE
MEHSIETCH.

Takum 00pa3om, aCHHXPOHHBIN MOAXOJ] IPUBOJUT B JAHHOM CIydae K CXeme
u3 4 aCHHXPOHHBIX OJTHOCTYMEHYATHIX RS-TpUrrepoB co cBomMu cxemamu BO30YK-
JIEHUS U OJIHOTO Takoro ke D-tpurrepa Ha Bxozae (mist Cyp). s cpaBHEHUs: Tpebl-

OYIIMM TOAXOJ JAeT pealu3aluio U3 6 JBYXCTYyNEHYAThIX TPUITEPOB U JOBOJIBHO
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IpOCTOM KOMOMHALMOHHOM CXeMbl. 3€Ch €CTh O 4eM noayMarb. OcoOeHHO eciu
y4€CTb, YTO MUKPOCXEMBI CHHXPOHHBIX TPUITEPOB MMEIOTCA. A BOT ACHHXPOHHBIC

TPUITEPBI IPUAETCS, CKOpee Bcero, coonpats u3 goruyeckux UC.
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Puc. 2.3.4
[IpoexkTupoBanue nepeaaTINKa 3aBepIIaeTCsa BHIOOPOM Oy PEpHBIX YCUITUTENEH
JUIsl pabOTHI HA JIMHUIO CBSI3U U pacueToM (Ipu HEOOXOJIUMOCTH) HABECHBIX KOMIIO-
HEHTOB.

Haubonee cepbe3noil paboToil Mpu NMPOEKTUPOBAHUU MPUEMHUKA SBISIETCS IMO-
CTpOEHHUE CXeMbI JieKoaepa. Mcnoap30BaHle aCHHXPOHHBIX MPUHIIMIIOB pealnu3aluu
NpUeMHHUKA B 11eJIOM (MCKIItouas MapKep) B JIaHHOM ciiydae 3aBeoMO Masioddhdex-
TUBHO, T.K. IPUCYTCTBHE BXOJHOI'O PEerucTpa o6s3areabH0. Bo3MoKHBIN 3BpUCTHYE-
CKHMH MOJXOJ MOAOOEH MPUMEHEHHOMY Ul NepefaTyuka. ToJbKO CIBUTH BO BXO-

HOM PETUCTPE OTCYTCTBYIOT M HAJIO MPEAYCMOTPETh HEKOTOPYIO 3aJIEPKKY CHUTHaIa
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YCTaHOBKH. JOCTaTOYHO SICEH U CHHXPOHHBIN aBTOMATHBIN MTOAXO/I.

JIeHCTBUTENBHO, IO YCIOBUIO, B3aMMHasi CHHXPOHM3aLUs MOMEHTOB Hadala
OTCueTa MepPeaBaeMbIX U MPUHUMAEMBIX YHUCET KAKUM—TO 00pa30oM y>Ke JOCTUTHYTA.
[ToaTomy, OHO3HAUHO, HAJTMYKME Ha BXoJe Aekoaepa komOuHanuu 00 B IepBOM Tak-
Te orBevaeT X; = 0, a Habopy 10 B ToM ke TakTe X; = 1, JajipHelIee 1eKOAUPOBaHUE
JOJKHO MJITU B COOTBETCTBUU C 33JaHHBIMHU KOJOBBIMU TaOJIMIIAMH B MPEIIOI0MKE-
HUM OTCYTCTBUSI OLIMOOK mepenaud. B paccMaTpuBaeMOM NpuUMepe MOIydaeTcs
BeChbMa MpocTas Tabauia nepexoaoB aekojaepa (puc. 2.3.4, m). usa ero peanuzanuu
noTpedyeTcsl BCero Julllb OJMH TPUITEP U dJIEMEHTapHas KOMOWHAIIMOHHAs CXeMa.
HeoOxonumocTh Mapkepa B JaHHOM CIy4yae OTCYTCTBYET, T.K. Ipo0iieMa HadyaabHOU
ycraHoBku RGY pemaercs aBTomarnuecku. B obmem cinydae Tabivia nepexoios
JIeKo/iepa MOXKET BKJIIOYATh J0 5 CTPOK U HAIMUYKE MapKepa 00s3aTeIbHO.

Ha Bxonax mpueMHHKa HEOOXOAMMO OOECIEUUTh COIJIACOBAHUE C JIMHUSMU
CBA3M U YCTAHOBUTh CIICLUAJbHBIE YCHINTEIU—(OPMUPOBATENN CHUTHAJIOB

C2,Q0,Q:. YmauHbIM pemieHHeM MOXET OKa3aThCs HCIOJb30BAHHE MHUKPOCXEMBI

KI55TJI2.
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