B [4-3, 4-4] paccmaTtpuBaeTcsi MeTOX MOCTPOCHHA KOH-
TPOAHPYIOLEro aBTOMAaTa € HCIOAL30BAHHEM pa3lHenuii ¢o
CBOHCTBOM HOACTAHOBKH HA MHOXKeCTBE COCTOSHHH HCXOA-
HOTO aB1OMATA.

B [4-7] paccMarTpHBaeTcs 3afaua TOCTPOEHHS KOHTPO-
JHPYICIIErQ anToMmMara (B TepMHHaX TaGJHUE NEPeXoi0B-
BEIXOAIOB) B CAyuae, KOrAa B HCXOLHOM aBTOMATE BO3MOXK-
UBl HEMCHIPABHOCTH H3 HEKOTOPOTO NPOHU3BOJBHOrO Hamepen
3aJaHHOro MHOXKecTBa. PopMaibHBI METOA MNOCTPOERHH
KOHTPOJIHPYIOIErQ ABTOMATA E CJAydae, KOTAA BO3MOMKHbIE
olmHOKH HCXOAHOTO aBTOMATA MOTYT GHITH OITHCAHH B Tep-
MuHAX GHHAaPHBIX OTHOIIEHHH HA MHOXECTBE eI0 BHIXOAHBX
CHCRANOB, NpeisokeH B [4-8].

B {4-9] npuBoauTca mpoueiypa NOCTPOEHHS KOHTPOJIH-
pylollero asToMaTa AJA aBTOMATa ¢ KOHEYHOW NaMAThIO.

B [4-11] nokasano, 4TO HPH KOHTPOJE aBTOMATa, B KO-
TOPOM BO3MOXKHBI NPOH3BOJIBHLIE KpaTHble HEHCITPAaBHOCTH,
YHCJO COCTOSIHUA KOHTPOJUPYIOUIEr0 aBTOMATA He MOMKET
GLIT MEHBLIE YHCHA COCTOAHUH KOHTPOJHDYEMOrO 4aB-
TOMATa.

rnAsA MNMATAA .

METOAbl NMOCTPOEHNHA CAMONPOBEPHEMbIX CXEM
BCTPOEHHOIO KOHTPOJI19 ANA AUCKPETHbIX
YCTPOMUCTB

5-1. MNOCTPOEHME CAMOMPOBEPHEMbIX CXEM BCTPOEHHOIO
KOHTPONA AN KOMBMHALMOHHBIX YCTPOMCTB

B § 4-1 Obuta paccMoTpeHa mpolieaypa MOJyYyeHUS 3a-
JaHUs Ha cuHTe3 HecamomnposepseMbix CBK mng kom6u-
HALlMOHHBIX ycTpoiicTB. [lojsyyaembie COTJaCHO 3TOU MpPO-
nenype CBK obecmeunBaroT oOHapyxXeHHE BCEX OIMHOYHBIX
JIOTUYECKUX HEHCIIPABHOCTEH KOMOMHALMOHHOTO YCTPOMCTBA.
B »ToM maparpade paccMmarpuBaeTcs Ipoleaypa Iojaydye-
HUS 3amaHusg Ha cuHTe3 camompoBepsiemMbix CBK. Ilpu stom
camonpoBepsieMbie CBK TakxXe mOJXXHBI OOHapyXuBaTh BCE
OJIHHOYHBIG JIOTMYECKMEe HEUCIPABHOCTM KOMOWHAIIMOHHOTO
ycTpoficTBa, a TaKXe BCe OAMHOYHbIE KOHCTAHTHBIE HEMC-
I'DAaBHOCTY BXOJOB M BHIXO#OB 3j1eMeHTOB CBK.
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MOJIYYEHUE 3ADAHWUA HA CUHTE3

PaccmoTpum cHavana caydait, korma CBK wumeer npa
Boixozma /1 u fa (tabm. 5-1). O HasHAYeHMM BHIXOIHHIX (YHK-
it {3, f'o m f’3 B Tabm. 5-1 Oymer cKa3aHO IO3THEE.
B moarabnuie nmpaBUIbHBIX 3HAaYeHUU (B TabaMlle UCTUHHO-
CTH MCIpPaBHOI CXeMbl) 3HayeHUs GYHKUMEA ft U fo HOMXKHBI
ObITb MPOTMBOMOJOXHBIMM, MpUYeM Kaxaass M3 GYHKIUH
fi u fo moaxHA MMeThb B 3TOM IOATA0NMIE KakK 3HAaYeHHUS,
paBHBIE €IMHMUIE, TaK M 3HAYEHMS, pPaBHBIC HYTIO. DTO 3Ha-
YWUT, YTO B TOATAONWIIE NMPAaBUIBHBHIX 3HAYCHUN IMapbl 3Ha-
yeHuil pynkuuit ft, /2 6ynyr Buga 10 u 01. B momrabamuax
HEMpaBUJIbHBIX 3HAaYeHUU (B TabiaMLaX MCTHUHHOCTU HEUC-
MpaBHBIX CcXeM) 3HaYeHMS (QyHKIui ft m /2 MOIKHBI OBITh
OTJMYHBIMU OT 3HayeHuid 01 wm 10, T. e. ONHHAKOBHLIMH —
00 wm 11.

il

Tabnuua 5-1
E N TP 7 |- % Bl P fra | Fa Cxema
Gy O | Bax |- | Bar 1100 ¥ |1 | vy | Uenpapaan
Cpy | von | Crn Bra [« ifre 011 |[4] 12"
Gpp [ ooty | B ] - | Pee [C]04 O 0| O |Cxreepropom ra
— | — BhbIX0Ae mepBof
. . . . . . ' MOACXeMB
@ | oo @ | Bpe |- [Bre I L2 O O]0O
Cypteei G| By |- [ B2 {{ 0[O O] O} O |C nesepropom Ba
—_— —— EHXOZe  m-fi
. . . . . . . . NOACXeML
Sry [ oo | Gra [ BPra ) oo [Py D[ 14O ] OO
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HanuMm ¢dopmaabHOe oOIMNpeaeseHue CcaMOINpoBepseMoit
CBK. Cxema BCTPOGHHOIo KOHTpPOJSI C JABYMS BBIXOJaMU
/1, fo gABISETCA TOTHOCTBIO CAMOIPOBEPSEMOIA, €CIM OHA
o0jagaeT creNyIOMUMY OBYMS CBOMCTBAMU:. a) CaMOTECTH-
pyemoctu — Bce HemcrnpaBHoctu CBK um3 3amanHoro kmiac-
ca IpOSBIAIOTCS Ha Bbixomax fi, fo B BUAe map 3HAYeHUM
00 wnmu 11 xoTsT GBI HA OMHOM BXOZHOM Habope M3 MHOXeCT-
Ba {X}, npu ucnpasnom KVY; 6) 3alIMIIEHHOCTH OT HEMC-
npaBHocTell — kaxgas HeucrnpaBHocTh CBK u3 3amanHOoTrO
KJlacca TpOSIBISIETCS Ha BBIX0HAax fi, fo TOJBKO B BHIE Maphl
3HayeHu# 00 wiam 11. [TocKoNbKY B majbHEHIIeM YacTUIHO
camonpoBepsieMbie CBK He paccmaTpuBaioTcs, TO U3 CIOBO-
coYyeTaHUusl «IMOJHOCTbIo camomnpoBepsieMble CBK» uckiioue-
HO CJIOBO <«IIOJHOCTBIO».

IIpu npousBonbHoit peanuzauuu CBK, wumerwomias nsa
BeIX0oma [; u fs, OymeT rapaHTHPOBAHHO OOHAPYXWBAThH He-
UCIIPABHOCTU TOJBKO KOHTPOJIUPYEMOTO KOMOMHAIMOHHOTO
VCTpOHCcTBA, HapylIalollue ero MpaBWIbHOE (MYHKIHOHHPO-
BaHue. [loaTOMy ONHUM M3 yCIOBUN MOCTPOEHUS CAMOIPO-
Bepsiemoit CBK sBasiercss TpeGoBaHue pas3nelbHON peanu3a-
uuu GyHkuui f; u fo. O6ocHOBaHME 3TOro TpeGOBAHUA CO-
croutr B ciaenyromeM. HeucmpaBHocte CPK Oymer oGHapy-
’KeHa IUIIb P W3MEHEHWM 3HAYeHHH BHIXOHOB f; U fo ¢ 01
mmi 10 Ha 00 wurm 11, 1. e. IpM MHBEPTUPOBAHWM 3HAYEHUS
TOJIBKO OJHOIro BhiXxoaa. PasmenbHas peanusanus GYHKUUN
fi w f, rapa"Tupyer, urto J1000ad OAMHOYHAA KOH-
CTaHTHAasl HEUCIPAaBHOCTb Ha BXOJaX M BBIXOHAaX dJe-
mMeHTOoB CBK He mpuBener K MHBEPTHUPOBAHMUIO OOOMX BbI-
X0IOB cxeMbl. TakuM oOpazoM, Tpu pasaeibHON peanusa-
uun GyHKUUd f; U f, 3aBeIOMO BBIIOJHSETCS CBOMCTBO
3alIMIIEHHOCTH OT HewcrpaBHocTeit. [TosToMv B maibHeii-
HieM MCCIeYIoTCS TOJbKO YCJIOBMSI oOOecrmeyeHus] caMo-
tectupyemoctu CBK.

Hanee, CBK camompoBepsiema, ecid Bce OIMHOYHEIE
KOHCTaHTHbIE HEMCIIPABHOCTHU CXeM, peaqu3youX GyHKIIUN
fi u fo, oGHApPyXMBanKMCh Ha MHOXeCTBe Habopos {oij, . . .

o Ciny Bit, .. B}, i=1, ... 1. B aTOM ciyyae mapbl
3HAaYeHUI CHWTHAJOB Ha BbIxomax fi, fo suma 01, 10 6ynvr
CBUAETENbCTBOBATH O TPaBUJIbHOM (HYHKIIHOHUDOBAHHH
KOMOMHALIMOHHOTO YCTDOHCTBA U 00 OTCYTCTBH'T OJMHOYHBIX
HeucnpaBHocTeit B CBK. Ilapel 3HaueHMII CHIHaJIOB Ha
puixonax fi, fo Buga 00, 11 GyayT cBUAETENHCTBOBATH O Ha-
JUYUM OJMHOYHON HEMCIPaBHOCTH B OJIOKE, coaepxKalieM
KoMOuHalnoHHoe ycTpoiictBo u CBK.
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B Hactosmem mnaparpade paccMOTpPEHBl YCIOBUS, TpU
BBIMIOJJHEHUM KOTOPHIX BO3MOXHO IOCTPOEHME CaMOIpOBe-
psembix CBK mo oOwmieit Tabauue ucTMHHOCTM (Tabm. 5-1)
I KOMOMHALMOHHBIX ycTpoiicTB. B § 5-3 u 5-4 omucaHbl
peryasipHble METOAbl, obecreyuBarollMe MOCTPOCHUE CaMo-
npoBepsgeMbix CBK cmenmanbHoro Buga (cXeM TaK Ha3bl-
BaeMOil TUMOBOM peanu3aluu) IS KOMOMHAIIMOHHBIX
YCTPOMCTB M aBTOMATOB C maMsiThlo. B § 5-2 paccMoTpeHH
MeToasl MmocTpoeHUs camomnposepseMbix CBK mas xomos
m U3 .

Kak yxe oTmeuanoch, Hpu KOAMpPOBaHUM OOLIeH Tab-
JIULBl UCTMHHOCTY 3HAaYeHUSAMU (GYHKUUHA f; 1 fo B monrad-
JUle TPaBUJIbHBIX 3HAYCHMH MONKHBI OBITH Mapbl KakK BUAA
10, Tak 1 Buma 01 m B moaTabaniiax HENMpaBUJIbHBIX 3HaAYe-
Huit — 00 miam 11 (B mociaenHeM ciydae He 0093aTelbHO
JOJKHBl OBITh 00¢ mapbhl 3HaueHuit). OaHAKO B 3aBUCHU-
MOCTH OT TOpSAKa NPUIMCHIBAHMS TOH WM WHON CTpOKe
Taba. 5-1 mapel 3HaueHuit (yHKuMA f, u fo cymecTBeHHO
MOXET M3MEHAThCA KaK CIOXHOCTh CXEMBI KOHTpOJS, Tak
U BO3MOXHOCTb €¢ IMOCTPOCHUS B BHUAE CaMOIpPOBEpsIeMOit
CBK. bynem cuurtaTh, 4YTO CTPOKM TaOJMIBl IPOU3BOJLHO
3aTONHAIOTCS TapaMy 3HayeHWi GyHKumii f; u f; ¢ o6s3a-
TeJbHBIM COOJNIOJEHUEM OTMEUEHHOIO BBIIIE HEOO0XOIMMOTO
yCJOBUSI.

ITocne 3amonHeHus oOOWIEH TabAMIIBI UCTUHHOCTU 3Haye-
HUSAMU GYHKUUA f; 1 /2 HEoOXOAMMO OMpeneauTh MOAMHO-
KECTBA CYIIECTBEHHBIX BXOTHBIX MEPEMEHHBIX M3 MHOXECT-
Ba X, ..., Xn, 21, ..., 2p N4 Kaxgoi o¢yHkuuu fi u fo.
3aMeTuM, uTo (yHKUMM f\ ¥ /2, KaK MpaBUIo0, SIBIASIOTCA He
MOJHOCTBIO OTpEeIeIEHHBIMU.

JIng monydyeHUsS ONHOM M3 BO3MOXHBIX COBOKYIHOCTEH
CYLIeCTBEHHBIX MepeMeHHBbIX (yHKIMil fi(f2) Bocmoab3yeMcs
anroputMoM Ab-1. Omepauuu 93TOro ajropuT™Ma Cleayio-
IIue:

1. Haiitm B oOmeil TaOnuile MCTUHHOCTU CpeIu Iepe-
MEHHBIX Xi, ..., Xn, 21, ..., 2; TaKHe TepeMeHHBIe, I KO-
TOPBIX CYLIECTBYET XOTd OBl OfHA Ilapa HabOpOB, COCEIHUX
M0 3TOM TMepeMEeHHOW W 3aKOAMPOBAHHBIX Pa3HBHIMHU 3Haye-
HusMu GyHKUuHU fi(f2): OTMETUTh HalileHHbBIE MTEPEMEHHBIC.
[TpoBepuTh Hamuuue B TabaWile HEOTMEYEHHBIX MEPEMEH-
HBIX: a )€eCJH HEOTMEUYCHHbIC MEePEMEHHBIC €CTh, TO TEPEUTH
K 1. %; 0) eciu HeoTMedeHHBIX MEPEMEHHBIX HET, TO MepeiTu
K 1L 3.

2. BoiuepxnyTb (He BOCCTaHaBIMBAs MPEABIAYLIMA BbI-
11822 16}




YepKHYTHIH) B Tabnuiue cronbell, COOTBETCTBYIOILIUN 06O
OIHOI HeOoTMeueHHOUW mepeMeHHOW. CcHOBAa MPOBEPUTH Ha-
JINYneE B Ta6III/IHC HCOTMCUYCHHBIX NMEPEMECHHBIX! a) €CJIn HE-
OTMCUYCHHLBIC NMEPEMEHHBIE €CTb, TO BEPHYTHCA K II. 1; 6) €ClIn
HCOTMCUYCHHBLIX NECPEMECHHLIX HET, TO HCpCﬁTH K 1. 3.

3. Koneu. OTmeuyeHHble (HEBBIYEPKHYThIE) IMEpeMEHHBbIE
ABNAIOTCA CYLIECTBEHHBIMM A8 QyHkumu [ (fa).

Takxum o6pa30M, B 3aBUCHUMOCTHU OT BbI6paHHOFO Koau-
poBaHUA O6HICI71 Ta6J'H/IHI)I UCTUHHOCTU TIapaMu 3HAa4YeHUM
byukumii fi m fa, a Takke OT MOpsAAKa BHIYEPKMBAHUA He-
OTMCYCHHLBIX IEPEMEHHBLIX MW COOTBETCTBYIOLIIUX UM CTOJIO-
OB, OyIyT TOJYYEHBI T€ WJIW WHBIE COBOKYITHOCTU CYIIECT-
BEHHBIX TTEPEMEHHBIX I 3TUX QYHKIWIA.

Ipumep 5-1. PaccMoTpuM TMpoleaypy HaXOXIEHUSI CYHIECTBEHHBIX
nepeMeHHBIX TpU MmocTpoeHuu camomnposepsiemoit CBK s omHopaspsin-
HOTO CyMMmaTopa, cXeMa i-r0O paspsiia KOTOporo wuso0OpaxeHa Ha
puc. 5-1,a. Ha puc. 5-l,a: a., b, — i-e paspsAmbl ClaraeMhx; c,_s — Me-
peHoc u3 (i— 1)-ro paspsma cymmaropa; S, — i-H pa3psan CYMMBI;, ¢, —
neperoc B (i+41)-# paspsn. Ha puc. 5-1,6 npuBeseH 0000IIeHHBIA rpad
cXeMbl cymmaTopa. Bce MHOXeCTBO 3JeMEHTOB pa3buBaeTcss Ha JBa
noamuoxectsa: {1, 2, 3, 4, 5, 6}, {7, 8, 9, 10}. Onpenenum 3HaueHuUs,
peanu3yeMble MCIIPaBHBIM CyMMAaTOpPOM Ha BBIXOAaxX S, M €, W TIPU 3ame-
He GyHKUM ameMeHTOB 6 u 10 Ha uWHBepcHble GYHKUMU. B Tabn. 5-2
npuBefieHa o0MmIass TabiuIa MCTUHHOCTHM, 3aKOAMPOBAHHAS 3HAYEHUSIMU
¢yakumit f\ u f,. 3aMeTHM, YTO WMHBEPTOP Ha BbIXOHE [0 WHBEPTUPYET
TaKXe BCe 3HAYeHUS QYHKLHU Si.

Ons dyukumm fi cormacHo m 1 amroputma AS5-1 OGymer oTMedeHa
TOJILKO OJHA TepeMeHHasl @,. JIByMss HaGopaMM BXOIHBIX TEPEMEHHBIX,
COCEHUX MO @, ¥ 3aKOJUPOBAHHBIX PA3JTUYHBIMU 3HAYEHUSAMU (QYHKIUU
f1, sBastiorcss HaGopel 4 u 16 Tlocie mocienoBaTeIbHOTO BblYEPKUBAHMS
M0 OOHOM M3 OCTAaBIIMXCS MEPEMEHHBIX b:, Ci—1, S., ¢ (MOCTEAOBaTENb-
HOro mpuMeHeHMs mm. 2 u | anroputma AS5-1) 1is Kaxmoil U3 3THX
MepeMeHHBIX He HaiiaeTcss HU OJHOW mMmapbhl HabOpoB, OOJATAIOLUIMX YKa-
3aHHBIMU CcBoWcTBaMH B pesynbrate u3 oO0uied TaOMULBI UCTUHHOCTH
OyIyT BBIYEPKHYTHI BCE TEpEMEHHBIE, KpOME @,. DTO 3HAYUT, 4TO MJIsI
GbyHKUMK f; CyLIECTBEHHOW SBSIeTCS TOJIBKO OOHA BXOAHAs MEpPeMeH-

Has a,.
Ing GyHKUMKM /2 CylmIeCTBEHHBIMHU SIBJISIIOTCS MepeMeHHble b, (mapa

COCEIHUX 3aKOAMPOBAHHBIX IMO-pa3HOMY HabopoB 1 u 11), ¢.—y (HaGOpHI
1 u 10) us, (Habopel 1 u 9).

Camonposepsiemas CBK, peanusyemasi no TynukoBOWM
AN3BIOHKTUBHOW HOpManbHOW Ppopme B cKOOOYHOI hopme

[Tocie BbIgENEHUSI CYIIECTBEHHBIX IMEPEMEHHBIX MOXHO
MpUCTYNaTh K peanusalnu GyHKUM f; U /2 KaK QyHKLMWIA,
3aBUCIIIMX TOJBKO OT CYIIECTBEHHBIX IlepeMeHHBIX. Jlis
9TOr0 MOTYT ObITb NPUBJIEYEHBI T€ MJIM HHBIE METOAbI TEO-
puu peneilHbIX YCTPOHCTB M KOHEUHbIX aBToMaroB. OIHaKo
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Puc. 5-1. Cxema onHopa3psaHoro cymmaropa (a), 000OIIEHHbII

rpad (6).

Hac OyAyT MHTEpecoBaTh peaju3allMd HEKOTOPhIX CIELU-
aJlbHBIX BUAOB, oOecreyuBalOlUEe YCIOBUS CaMOIpoOBepse-
moctn CBK. K umcny Takux peanmsaluii OTHOCATCA peasu-
3alUsg TYNMKOBOH MOM3BbIOHKTHMBHON HOpPMalbHON (HOpPMEI
(JH®) oOyneBoit ¢yHKUMM B cKoGOuHOM ¢opMe!l, a Takxke
peanuszauus B BUIE IPEBOBUIHOU CTPYKTyphl 0€3 pa3BeTB-
neHuii. Cxema saBiusieTcsl peanuszanuedd tynukosoit JHD
B CKOOOUHOI (opme, eciau MojydaeMoe II0 CXeMe METOAOM
MpSIMO¥ WaM oOpaTHOW ToAacTaHOBKM [1-5, ti. 3] aHanuTH-
YeCcKoe BBIpaxkKeHME COBIIamaeT co CKOOOUHOU (opmoil, Ko-
TOPYI0O MOXHO HOJYYMUTb U3 Tynukooil JJH® nyreMm BhIHE-
CeHMSI HEKOTOPBIX MEePeMEHHBIX IMOCHeqHell 3a cKoOKu. [pe-
BOBUAHAS CTPYKTypa 0e3 pa3BeTBIEeHUN HE MMEET pPa3BETB-
JeHU BHEIIHMX "BXOJOB, a TakKXe BBIXOJAOB 3JIEMEHTOB.

OnunieM ycIoBUs, IIPU KOTOPHIX YKa3aHHBIE pealn3aluu
¢Gyukuuit /1 u fo 6yayr caMmonpoBepaeMbIMHU.

! Tynukosass JH® 6yneBoit ¢yHKuMM mpeacTaBasieT coOoil Hew3-
OBITOYHYIO TU3BIOHKIIMIO HEM3OBITOUHBIX KOHBIOHKLMI (TIPOCTBIX HMIJIH-
KaHTOB),
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TynukoBass JJH®, Ha ocHOBe KOTOPOil IOJydYyeHa HEKO-
Topasg CKOoOoOuHasi peanm3anus (GYHKLIWU, MPEACTaBIsET CO-
00if mIg 3TO CKOOOYHON peanw3alnd (QYHKIUU SKBUBA-
JNeHTHYI0 GopMy (D®P), B KOTOpOW ymaJeHB MHAEKCHl pac-
HIeTUIEHHbIX TepeMeHHBbIX. C Apyroit CTOPOHBI, AN KaxXaoii
OoykBbl TynukoBoit JIH® OyneBoil (yHKLMM Bcerma MOXET
OBITh IOCTPOECH MPOBEPSIIOUIMKA 3Ty OYKBY BXOAHON Habop.
CrenoBaTesibHO, COBOKYIIHOCTb BXOAHBIX HabOpOB, MpOBEpsi-
IOIMX BCe OYKBBI TYNMKOBON (OpPMBI, SBISETCS IIPOBEpS-
IOIIMM TECTOM OTHOCHUTEJIbHO OAMHOYHBIX KOHCTAHTHBIX He-
HCIIPAaBHOCTEN CXEeMBbI, NpeacTaBigdlollell CKOOOUHYI0 pealu-

3anuio Tynukosoit JH®.

Orcrona cnenyer, yto CBK ¢ nBymsa Beixomamu f; u f2
OymeT caMoTpoBepseMOM, eclIW INd KaxXmoi w3 (QyHKUIWi
fi ¥ fy, MMeWOIIMX pa3felbHbIE peaqu3aliyd WX TYMUKOBBIX
IH® B ckobouHoii (opme, cpenu HabopoB {cj ..., Ojn,
Bi1, . ¢ ., Bir}, =1, .. ¢, r, CylecTBYIOT COBOKYTHOCTH Ha-
60p0B, IMPOBEPAIOIINX KaXAYIO 6yKBy IMPOCTBIX HMMIIJIMKAH-
TOB TYMUKOBHIX (GopMm GyHKUMH f; u [o.

Ipumep 5-2. IMoctpoum tynukosyio JAH®, a Takxe cooTBeTcTBYIO-
mylo ckobouyHyio ¢opmy mias CBK omHopaspsaiHoro cymmaropa, cxema
{-r0 paspsima KOTOpOro ngaHa Ha puc 5-l,a, U mpoaHanu3upyem, sBIsSET-
csl M TIOJy4eHHas cXeMa CaMOTpoBepsieMOoii

OCmenr Tabauuedi WCTHHHOCTM I  GyHKIUA f; u fo sBasgercs
Taba. 5-2. B mpumepe 5-1 ObIIO HalieHO, YTO CYIIECTBEHHOM TepeMEeHHOM
s GYHKUMK f; ABAAeTCA TEepeMeHHas @,, a (QYHKUUI fo MMEET TPU CY-
IeCTBEHHbIE TTepeMEHHbIE by, Ci—y U S,

Bocmonb30BaBIINCh KAaKMUM-THOO METOIOM MWHUMU3AIUNU OYIeBBIX
GYHKIMH, HAXOAUM TYMUKOBBIe hopMbl QYHKIWI fi H fo:

fl. = ail
fa==bic; 1S\ bje 18N b 18, 8,0 a8y

Insa |1 ckobouHoe mpencraBneHue Tynukosoit JTH® cosmamaer ¢ 1o-
cnenHedt, a mIg /2 OOMH M3 BO3MOXHBIX BapUaHTOB CKOOOYHOIO IMpej-
CTaBIEHUS:

Fo =50 (8:81 -3 \V/bycr- )V/8y (8,05 /8,8, - 3).

Ha puc. 5-2 mokazaHa COOTBETCTBYWOIUas pealu3alus TYMUKOBBIX
OH® B ckobGouHoit dopme mnsa dyukumit f; u /2, a takke CBK Bwmecre
C TOINKJIIOUYEHWEM CXeMbl KO BXOJaM W BbIXOJaM CyMMaTopa, MpelacTaB-
JIEHHOTO MPSIMOYTOJbHUKOM, OTMEUYEHHBIM CHUMBOJIOM S.

[To cxeme puc. 5-2 MeTomoM MpsAMON WM OOpPaTHOW TOICTAHOBKHU
MOXHO TIOJIy4UTh 3KBUBaJeHTHYIO (opmy (D®D) cxeMmbl, KoTopas COBMa-
JaeT (C TOYHOCTBIO 0 MHIEKCOB «pacLIeMIsieMblX» NMEPEeMEHHBIX) C TYMHU-
KOBBIMU (hopMaMu QyHKUMA fy u /2

Merogom [1-5, r1. 3] mo tynukoBeiM dopmam byHKumMit f; u f,
HaXOIWM JJiss HUX MpOBEepSIONMIME TECThHl (COBOKYIHOCTH BXONHBIX Ha0o0-
pOB, TPOBEPSIONINX KaXIyl OYKBY TYNMMKOBHIX (opM Ha KOHCTaHTH O
u 1). HOas fi tecr comepxur mpa Habopa: 0,1 (@,), a masg f» — BoceMb
HaGopos: 000, 001, 010, 011, 100, 101, 110, 111 (b., ci—1, s,).
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Puc. 5-2. Peanusauus camomnpoBepsemoii CBK mis omHopaspsmHOro
cymmaropa puc. 5-1,a.

IIpoBepka MOKa3bIBAeT, YTO Bce HaGOpPBI TeCTOB M f\ M fo comep-
XKarcsg Ccpeod BXOZHBIX HAOOpOB MOATAGAMUBI TMPaBUIbHBIX 3HAYEHMUI
Taba. 5-2. CnenoBarenbHo, nmoctpoeHHas CBK mnst cymmaTopa siBnsiercst
CaMOIpOBEPSAEMOM

Camonpogepsiemasas CBK ¢ apeBoBMAHON CTPYKTYpOW

[lepeiimem Temepb K pacCMOTPEHUIO IPEBOBUIHBIX CTPYK-
Typ CBK. 3ameruM, 4To mnpu GUKCHUpOBaHHOM 0a3uce
(TpoCTOM WIM CIOXHOM) peanu3anus 3alaHHON (QYHKIUHU
IPEBOBUIHON CTPYKTypoii 0e3 pa3BEeTBIEHMK HE BCErma
BO3MOXHa (B oTiauume oT TynukoBeIXx JJH® B ckoOouHOM
(opme, KoTopasg Bcerma CYIIECTBYET IJIsS JI000H (YyHKIIUM
maxe B MpocToM Oasmuce).

OO1ee yciaoBue, BHIIIOJHEHUE KOTOPOTO HEOOXOAUMO s
TOro, 4TOoOBl JI06asg peanusauusa QGyHKuuid f; u f, Obuta
CaMOIIPOBEPSIEMOI, COCTOUT B CJIEAYIOLIEM.

Onst toro, uro6sl CBK ¢ aByms Beixomamu fi u f2 GbLia
CaMOTIPOBEPSIEMON MpPU NMPOU3BOJIBHOM pa3AeIbHOU peaniu-
3auuu GYHKUUU f; ¥ fy, HE0OXOZMMO, YTOOBI CPEAM BXOI-
HbIX Ha6opoB {1, . .., Cyn, Boty - * Biny,i=1, « . ,r, Hnga
KaXJI0i CyLIeCTBEHHON mNepeMeHHOW (yHKumiA fi n fy cy-
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liecTBOBaja mMapa HabopoB, MPOBEPAIOUIMX 3Ty CYIIECTBEH-
HYI0 MepeMEeHHYI0 Ha KOHCTaHTh 0 u 1.

3aMeTuM, YTO paccMOTpeHHas Bbllle CKOOOUHasl peanu-
3alus TYNUKOBBHIX GopMm ¢yHKuuit f; u f, ymosiaeTBopsier
3TOMY YCJOBUIO.

B coorBercTBUU c pesyapTatamu [1-5, tia. 3] masg mpe-
BOBUJHBIX CXeM YKa3aHHOe o0llee YCIOoBUE KOHKPETU3U-
pyetcsa crnenyomuM ob6paszom: CBK ¢ ngpeBoBmumHO#N pa3s-
JeNbHOM peanm3alnueid OBYX BBIXOAHBIX (GyHKOMH f; u /2
OymeT caMompoBepsieMOi, eclu A KaXAo#l CyllecTBEHHO
nepeMeHHOd GyHkumit f; m f, cpeam BXOZHBIX HabGOpOB
{1, ..., Gny By, ..., Bir}, j=1, ..., r, HalimeTcs mapa
HaboOpOB, COCEAHUX MO JaHHOM CYIIeCTBEHHOW MepeMeHHOM
M TaKWX, Ha KOTOPBIX COOTBETCTByOmas GyHKums f; wim /2
MMeEeT MPOTUBOMOJOXHbIE 3HAYUeHUs. boyiee Toro, eciu npu-
BEJEHHOE YCJOBUE YIOBJIETBOpSAETCS, TO B IMpoliecce Mpa-
BUJILHOTO (OYHKIIMOHUPOBAHUS KOMOMHAIIMOHHOTO YCTPOMCT-
Ba Oyayr o6HapyxuBaThbcs (Ha BeIxomax ft u fy) He TOIBKO
ONIMHOYHbIE, HO TakXe KpaTHble KOHCTaHTHBIE HEUCMPaBHO-

¢t Kaxmoit peanusauuu f; u fo CBK.

Ipumep 5-3. MMoctpoum 3amanme Ha cuHTe3 CBK c nBymsi BhIxonma-
Mu /1 u /2 Jlns nemucdpaTopa, cxeMa KOTOPOro MpHBeIEHa Ha puC. 5-3,
a ee 0000IEHHBIH rpad — Ha puc. 5-4, HailmeM ApPeBOBMIHYIO pealn3a-
M0 TOCTPOCHHO# CXeMbl M MPOBEPHUM, SIBASETCS JIM MOCIEAHSS CaMOIpPO-

BepsieMOi
[ns moctpoeHus: oO0ueil TaGMUIIBI UCTMHHOCTH AelnudpaTtopa orpe-
IeMuM 3HAYeHUs, peajusyemble NeluppaTopoM Ha BHIXOAAX 2i, ..., 28

Ha BCEX BOCbMHM Habopax ero BXOAHBIX TEPEMEHHBIX X\, Xz, X3 MPHU TIO-
ouyepenHOil 3aMmeHe B cxeme aeludparopa ¢yHkuuii snementos M-HE,,
i=2, 4,0, ... 24, Ha uHBepcHble GYHKUMU. B Taba. 5-3 pagu 5KOHOMUU
MecTa MpUBEAeHbl TOJbKO NMOATAOJHIBI HENMPaBUJIbHBIX 3HAYEHHUIA, MOJY-
YeHHblE NMPU HMHBEPTUPOBAHUU (YHKIHUI >1eMeHTOB 2, 24. YKa3aHHbIE
B Taba 5-3 3HavyeHus GyHKuuii 'y u f’» OTHOCATCS K paccMaTpUBaeMo-
My B KOHIIe TJIaBbl mpumepy 5-16.

3akogupyeM Tabn. 5-3 3HaueHuAMH GyHKUMA f; u f; crexyommm
ob6pasoM: B moAaTabiMile MPaBUIbHBIX 3HAYCHUW U TEPBHIX UYeThIpeX
CTPOK MoMelaeM 3HaueHus [1=1, /2=0, a mId CIEAYIOMUX YEThIPEX
cTpoK — 3Havenus f;=0, fep=1; B noxrabiuuax HempaBUIbHHIX 3HaYe-
HUU IS CTPOK, COAEpXAIIMX IO OJHOW eIMHMIE B CTOJIOHAX 2i, 22, 23
U 24 U ONHY EAMHMIY B CTOJAOLAX 25, 2, 27 U 2s, IOMEIAeM 3HAYECHUS
/1=1, /2=1; B ocTanbHHIX CTPOKaxX MOATAONMI[ HENPAaBUJIbHBIX 3HAYEHUI
nomeriaeM 3HadeHusa fy=0, f,=0 Aunanus Tabn 5-3, NPOBENEHHBI 110
ONMMCAaHHOMY BBIIIe aATOPUTMY AS-1 onpeneseHUs CyIleCTBEHHBIX TEPEMEH -
HBIX, MOKa3bIBaeT, 4TO st (GYHKIMH [; CYIIECTBEHHBIMU SIBISIOTCS TIe-
pPEMEHHBIE 2y, 22, 23 M 24 a 119 OGYHKUMH [z — IEPEMEHHbIE Zs, Zs,
21 U 2g.

IMpoBepka MmOKa3biBaeT, 4To A1 (GYHKUMHA f; U fo CyllecTBYIOT pea-
Ju3alMu B BUAE [JPEBOBUIHBIX CXeM 0e3 pa3BeTBJICHUH Ha BXoJax

B CJIO0XHOM 0a3suce:
=@z B D) | =(z@2) D (2,P ),
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MpeJCcTaBJIeHHbIe Ha pUC. 5-5 BMeECTe CO CBS3SIMU C BBIXOAAMU JHelnd-
paropa (ZC).

Jnst Kaxmoil CyIIeCTBEHHOW MepeMEHHOW 2y, 22, 23 M 24 GYHKUMU [
B moAaTabiuie TpaBUIbHBIX 3HAYEHUN MMeeTcs Mapa CcoceIHUX HaOopoB
3HAYEHWI 3TUX TMEPEeMEHHBIX C MPOTUBOMOJOXHBIMU 3HAaYCHUSIMU GYHK-
unu 1. AHaJOTMYHO 118 KaXHOil CYLIECTBEHHOH MNEpPEeMEHHOW Zs, Zs, 27
u 23 QyHKUMH f» Takxe MMeeTcd mapa HabopoBs, o6najalomasd yKa3aH-
HBIMU cBoiicTBaMu. g z\ M 25 9T mapbl HaOOPOB HAXOMITCS B MEPBOM
U mATO# cTpokax Tabm. 5-3, mas 2 M 2 — B cTpokax 2 u 6, ;s 23
n 27 —CcTpokax 3 M 7, mua 24 u 2g — cTpokax 4 u 8. IloaTomy mosydyeH-
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Puc. 5-3. C<eMa pemncdparopa.
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#ass CBK ¢ nBymsa Beixomamu ft u [y 6y-
IeT CcaMoIpoBepsieMOi, T. €. B Tpolecce
NpaBUIbHOTO (DYHKUMOHUPOBAHMUS HeInd-
patopa Oyayr ofHap):KHBaTbcad BCE OIU-
HOYHBIE (a TakXe KpaTHble Kaxmaol pea-
mu3anuu /1 ¥ fy) KOHCTAHTHBIE HEWCIPAB-
HOCTH Ha BXOJaX UM BbIXOIAaX JJIEMEHTOB
CXEMBI.

[MToguepkHEM, YTO CHOPMYIUPO-
BaHHBIE YCJIOBUS CaMOIpOBepse-
moctu CBK, cocTosimme B Ha.iH-
YUU CpeAu BXOIHBIX HabOOpPOB TIpa-
BUJIbHBIX MOATa0OMMI map HabopoB,
NPOBEPIIOIINX CYLIECTBEHHBIE IIe-
peMeHHbIe, (PAKTUYECKM peanusy-
I0TCSL B TeX cJydasgx, Koraa Bce
TakWe Taphl HaOOpoOB OYIyT ITOSIB-
ngatecsad Ha Bxomax CBK B Teuenwme
HeOONBIINX  OTPE3KOB BpeMeHH
IpM MpaBUIbHOM (YHKIIMOHMPOBA-
HUM KOHTPOJMPYEMOTO YCTPOMCTBA.
Eciu xakue-HuOyap mapsl Habo-
poB (MM OTHENbHBIE HAOOPH Iap)
He nosBasgTca Ha Bxogax CBK
B Te4YeHWE IJIUTEIBHOTO TIEpHOIa
BpEMEHM, TO BEpPOSTHOCThb HeOoOHa-
PYXEHUSI B CXeMe IpOBEpsIeMBbIX
3TUMHU TapaMu (3THUMHU Habopamm)
HEUCIIPAaBHOCTE MOXET CTaTh 3HA-

Pue. 5-4. 0O6obmennnt
rpag cxemul AewAdpaTopr
prc. 5-3.

yuTenbHoi. Takue Heuc-

F AL
Ty
Lz,
£
I |
|
|
|
1
|
|
1
|
i
|
{Ewenmsid 4

Puc. 5-5. Camonposepseman CBK
nas gewrdpatopa pee, 5-3.

o ——— 7 TIpaBHOCTWM He OymyT oOHa-

PYXEHBI, W, CJIeI0BaTeNb-
HO, BO3MOXHO BO3HHMKHO-
BEHUE KPaTHBIX HEUCIIPaB-
Hocteit CBK.

C ydyeToM CKa3aHHOTIO
NPEANOYTUTENbHOM SBISET
cd pealM3alys CcaMoIIpo-
Bepsiembix CBK npeBoBun-
HBIMU CTpyKTypamu. Ilpu
IPYTUX peanlu3alusax Mo-
XKeT MOoTpPeOOBaThCA IEPUO-
JUYECKOE TECTOBOE IHATHO-
ctupoBanue CBK, mpu Ko-
TOPOM Ha cxeMy OymeT Io-
JaH TpoBepAOLIMI TecT,
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Ta6nuuma 5-3

£y K |2t Bnatssz | || Pl Creva

goo 10000000 10 1 ¢

100 01000000 10 0 1

01¢ (00100000 (10 || o 1 | Yelpasias

110 ooo0lo0D00D 10 1 0

001 00001000 01 0 i

101 Q00001048 01 1 D

011 poooQO0OO0LtQ 01 1 0

111 oo00O001 g1 0 1

000 000G00680 a0 0 0

100 J11000000 (00 11 C nupepTOpoM Ha Bhl-
010 [t0100000 Joo || 1 1 | XoRe amemenra H-HE,
1190 100100040 00 ~ o~

001 ooo0QO00O0 a0 ~ o~

101 00001100 00 ~

011 00001010 00 ~ A

111 00001001 00 ~

000 10000001 11 ~ o~

100 |01000001 |11 ~ ~ | C unpepropoM Ha Bu- -
010 |oo100001 13 ~ ~ xofe anementa [I-HE,,
110 00010001 11 1

o0l 0c001l001 00 ~ o~

101 po00g01061 g0 ~ ~

011 go000011 0o 1 1

11t 00000000 00 0o o
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comepXaluii, B YacTHOCTH, BCE Maphl COCEAHMX HabOpOB,
NpOBEPSIOIINX cXxeMy. DTo LieliecooOpa3HO, Hampumep, I
CaMOTIIpOBEPAEMBIX CXeM 3aIlUThl 00BEKTa C BBICOKMMH IIO-
Ka3aTeJIsAMM HaJeXHOCTH: IIOSIBJIEHME Ha BXOoJaX CXEMbl
3alUTHl TaKoro oObekTa map HabopoB (HaGOpPOB), COOTBET-
CTBYIOIIMX aBapUiHBIM CHUTyalMsiM, OymeT 4Ype3BbIYaiiHO
PEIKUM.

PaccmorpuMm ciyuyait, xorna CBK umeer Tpu BbIXOZA ['1,
f'a, [’a. 3akomupyem 006wy TabaMLy MCTUHHOCTH (CM.
tabn. 5-1) 3Havenuamu oyuakumii [y, [, '3 ciaemyiommum
oOpazoM: B noaraCuuue NMpPaBUJIbHBIX 3HAYCHUH B KaXIOu
CTPOKE M3 TpexX 3HA4YeHUH V'i, V2, ¥93 JlBa 3HadeHUMd che-
JaeM paBHBIMM €IUHMIIC M OJHO 3HAauye€HUE — HYJII0, B IOMI-
Ta0NMIaX HEMpPaBUIbHBIX 3HAYEHUN 3HaveHUWd QyHKUMi [y,
f’a u f’s mpumem paBHbBIMU Hymo. [Ipy pasmebHOIl peannsa-
uvn Gynkunit f'1, f'2, [’s ycinosusa moctpoenms camonpose-
psgemoit CBK aHanmoruuHbl ycIoBHAM, CHOPMYIMPOBAHHBIM
Beime misg camompoBepsgeMbix CBK ¢ nBymMs BeIXOmaMu.

Camonposepsiemas CBK ¢ Tpemsa Boixomamu [y, ['2, ['s
o0amaeT CHAEAYIOUIMMHU CBOWCTBAMMU:

a) 3HayeHusa curdamos 110, 101 u 011 na Buixomax f’y,
[’2, '3 CBUIETENLCTBYIOT O MpPaBUIBLHOM (PYHKLHMOHUPOBAHUU
KOMOMHAIIMOHHOTO YCTPOMCTBA M 00 OTCYTCTBUM OJHHOUHBIX
HeucnpaBHocTeil B CBK;

0) 3HaueHus curHanoB 000 CcBMIETEIbCTBYIOT O HeImpa-
BWJIBHOM (YHKIMOHMPOBAHMKM KOMOMHALMOHHOTO YCTPOM-
CTBa;

B) oOcTaJbHble BO3MOXHBbIe 3HaueHusi curHaios 100, 010,
001 wnu 111 cBUAETENBCTBYIOT O HANIMYUKM OJUHOYHON Heuc-
npaBHoctu B CBK.

' Takum oOpasoMm, B camomnpoBepsemoii CBK c¢ Ttpems
BRIXOJAaMH WMeEeTCS BO3MOXHOCTb pa3iIWYUTh, TAE TOSIBU-
Jach OJMHOYHAS HEUCIPAaBHOCTh — B KOMOMHAIIMOHHOM
yctpoiictBe unu B CBK.

5-2. CAMOIMPOBEPSIEMbIE CBK A/19 KOAOB 7 U3 n

Kombl m W3 n HALWIIM HIMPOKOE MPUMEHEHHE B AMCKpPET-
HOM (BBIYMCIMTENbHON) TexHUKe. TakMMM KOJaMU Ha3bl-
BAalOT MHOXeCTBa Ha6opoB (KOZOBBIX CJIOB), COAEpXKallUX
n JBOWYHBIX CUMBOJIOB (HyJNedl M EIHHHIL), CPeou KOTODPBIX
BCerga m CUMBOJIOB paBHbI eAMHUIE. MOXHO TakxXe pac-

‘s CMaTpuBaTh HEKOTOPOE IUCKPETHOE YCTPOMCTBO, Ha BHIXO-
" Jax KOTOpOro B Ipoliecce MPaBUJIbHOTO (GYHKLIMOHUPOBAHUS
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peanusyeica kox m u3 n. [Ipexne uyeM mepeiiT K aHaIu3y
KOJOB M U3 11, IPUBEAEM METOML MOCTPOEHUs CaMOIpoBepse-
Mmeix CBK nmng xomos k us Zk.

Camonposepsiemble CBK gna kopmoe k u3 2k

Ilycts 3amaHo auckpeTHoe yctpoiictBo ([Y), umeromee
2k BBIXOIOB 21, . .., 2op. [IpW TIpaBUIBHOM (QYHKIIMOHUPOBA-
HUM OUCKPETHOTO YCTPOICTBA Ha €ro BBIXOJAaX Bcerga IpH-
CYTCTBYIOT k enuHuUIl U k Hynei. Yucio Bcex BO3MOXKHBIX
Pa3IMIHBIX KOZOBBIX CJIOB IPH MPaBUIBHOM (PYHKIIMOHUPO-
BaHUU JUCKPETHOTO YCTPOICTBa paBHO:

£ (2
Chap = A

3amavya COCTOMT B TOM, YTOOHBI ITOCTPOMTH CaMOIIpOBepsic-
Mmylo CBK ¢ nByMs BbpIXOomaMu, Maphbl 3HaYeHUN CUTHAIOB
Ha KOTopeIX paBHH 10 mnum 01 mpuW Hanuuuum k eOIWHUI Ha
2k BBIXOmax AMcKpeTHoro ycrpoictsa u 00 (11) mpu wmcne
enuHuIl, MeHbimeM (60mbiieM) k. OYeBUAHO, YTO €CIU He-
KOTOpass HEWUCIPaBHOCTh MTUCKPETHOTO YCTPOMCTBA TIPOSB-
JgeTCa Ha €ro BBIXOJAaX B BUIC HENPAaBUJIBHBIX 3HAUECHWIH,
HO TMpM 3TOM YHUCJIO EAMHUIL Ha BbIXOJAX IUCKPETHOTIO
yCTpoiicTBa He M3MeHsieTcsl (paBHO k), TO Takas HEUCIpaB-
Hocth CBK He OygeTr oOHapyxXeHa.

Pa3o6beM MHOXECTBO BHIXOLOB {21, ..., 2o} AV Ha 1Ba
MOOAMHOXecTBa A U B ¢ paBHBIM YHCIOM 3JIEMEHTOB B HHX
A={a,, ..., ar}, B={by, ..., br}, npuuem 2z;,=aq, ...
cewRir=anr; 291=by, . . ., 2ox=bp, rme {211, . .., 2ir}U{221,. ..

<y 22h}={21, L, 22h}

Ecau 4wmciao engumHWIl Ha BBIXOIAaX M3 IOIMHOXecTBa A
Npu MNpaBUAbHOM GYHKUMOHWpOoBaHUM [AY paBHO i (i=
=0, 1, ..., k), To 4YMCIO eOWHHUI Ha BBIXOZAX IOIMHO-
XecTBa B 6ymer paBHO R—I.

OmpenenuM Jorudeckyio ¢yukuuio 71 (ka==i) cnenyo-
muM obpasom: ¢yukuua I (ke=i=] B TOM M TOJBKO
B TOM cjly4ae, KOrLJa 4YUCJIO €IUHUIL £, Ha BLIXOAAX U3 IIOI-
MHOXecTBa A B JAaHHHIH MOMEHT BpPEeMEHHM pPaBHO WIN
0onbllle  HEKOTOPOTO 3alaHHOTO 4YHuchaa (. AHAaJIOTUYHO,
T (kpy=k—i}=! B TOM ¥ TOJBHKO B TOM CJIy4yae, €CIU YUCIO
eIVUHUL k; Ha BBIXOIAaX U3 MOIMHOXECTBA B B JaHHBIH MO-
MEHT BpeMeHHM paBHO WJIM OO0JbIIe HEKOTOPOro 3aJaHHOTO
urreyia k—1i. .

Mpumep 5-4. TlycTh 3amaHO OUMCKPETHOE YCIPOILTBO € HIECTHIO BBI-
X0daMH «i, ... 2B. Ha Beixomax storo [Y mpu HpaBUIbHOM €ro (yHK-
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(IMOHHPOBAHHH BCETIa TPUCYTCTBYIOT TPW EIWHWIIBI U TPU HYJS (peanu-
3yercst kox 3 u3 6); k=3; 2k=6. Ilycthb momMmHOXecTBO A = {ai, az, as}
U TOAMHOXeCTBO B={by, by, bs}; 21=ua,, zy=1a,y, 23=20a3;, 2s.="b;, 25—
=b2, 2e = b3.

BagaguM (=2, torma k—i=1. Oyuxkuun T (k=) u T(ky=k—i)
UMEIOT BUI:

T (ke22) = mazV/ a:aa\/ dzas,
T (kb;l) = b[Vszba.

3amerum, uto no onpeneneHuio T (ke=0)=T (kp=0)=1.
O6o3HayuM BBIXOAbI camMomnpoBepsiemoit CBK uepes f1
u fg. OmnpenenuM dyHkuuu [ 1 fp ciaemyiommm o6pazom:

f,=\£/T(ka;f)T(kb;~k—i),

. . k, ecnn k — HeyeTHO®,
rae i=1, 3, b, ...,

k— 1, ecad k& — yeTHoe;
fs:vT(ka;':)T(kb}"k_f)t
‘Ik, eclly kR — geTHoe,

{2 — 1, ecau & — HeuetHoe,
l'[pHMep 5-5. Jlng paccMmaTpuBaeMoro B mpuMepe S5-4 DUCKPETHOTO

e i=0, 2, 4,...,

ycTpoiicTpa: -
g i=1,3
fi = T(ka=1)T(ke=2) VT (£az=3)T (Rs220),
nasti=0,2

fo = T(ka=0)T(ks=3)\/T (ka=2)T (ks=>1).

[locne moactaHoBKU B 3T (HOPMYJIbI BLIpa)KeHI/II/I g T(ke=i)u
T (ky=k—i)nony4aem:

/1= (a1\Va:\ az) (b1b2\/b1bs\/ b2b3)V (a102a5) « 1,
fg— 1- (b bzbs) Y (a,az\/aIaSVazag)(b.\/ba\/bs)

Bo3MoxHasi peanusauusi GQYHKUMW [; OIS HEYEeTHOro
R noxaszaHa Ha puc. 5-6. TIpsgMoyroibHMKaMH, OGO3HAYEH-
ubimu  cumsotamu T (Re>=i) u T (ky=k—i), npencras-
nensl nByxypoBHeBwie cxembr tuma WV-WJIHM, snemen-
Tl WM KOTOpBIX pealu3ylT KOHBIOHKIWU COOTBETCTBY-
tomux Buipaxenuin ans T (ke=i) u T (ky=k—Ii). Yucno
cxem W-MNJIN paBHO 4Yucjay HEUYETHBIX 3HAYEHUU Ii=
=1, 3, ... k. AHalormdyHo MOXeET OBITb peaju30BaHa
dbyHkuusa /2 ¢ yuciom cxeM M-WUJIWU, paBHBIM YUCAY YETHBIX
snavennii i=0, 2, ..., k—1.

Mpumep 5-6. Ing paccmaTpuBaeMoro B mpumepax 5-4 um 5-5 mu-
CKPETHOI0 YCTpOiicTBa peanmsaius GyHKuuii f; u f, mpeacraBieHa Ha
P %‘]2’17.3T0M PUCYHKE COOTBETCTBYIOLIME ABYXYpoBHEBbe cxeMbl U-UJTU
peanusyoT dyHKuun T (ke==1)=a;\/a,\as, T (ko=2)=0,b3\/b1b3\/ babs,
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T(ka23) = aiapa;,  T{Rem=3) = biboby, T (ka22) = ity VasasVasn,,
T(ks2=1) =by\/bs\/ b

[Toxaxem, 4YTO ecaM YMCIO E€AMHUII B KOJOBOM CJIOBE,
coiepxameM 2k OBOWMYHBIX CHMBOJOB (Z2k 3HayeHUUl BbI-
XOOHBIX (YHKLIMIA KOHTPOJIMPYEMOTO YCTPOMCTBAa), paBHO &,
TO 3HAYeHMs CHUTHamoB Ha BBIXomax f;, f; CBK paBubsr 10
win 01. IlycTb yMca0 eAMHMII Ha BBIXOJAX M3 MHOXecCTBa A

paBHO ij, TOTAA 4YMUCJIO CIHU-

- = HUI Ha BBHIXOJAX M3 MHO-
ftzat) xecTtBa B paBHO k—i,.
Haitmem moacxemy CBK,
peanu3ymiyn KOHBIOHK-
oo T (k=i (ke =k—
—iy). Ecam i\ — HedeTHOe
YKUCIO0, TO O3Ta IOACXeMa
NpUHAIIEXKUT CcXeMe ISt
/b €CIM [; — 4eTHOE YMCIIO,
To — cxeme gnga /2. Ilpm
i==i; BBIXOJ 3TOW U TOJbKO
3TON TMOACXeMBbl OymeT pa-
BeH 1. IloatoMy mpu He-
YeTHOM i\ 3HAYeHH 1 CUTHa-
JOB Ha BbIXomax fi, /2 Oy-
ayt 10, a Opu YeTHOM i;—
01. AHaTOrMYHO MOXHO IO-
i Ka3aTh, 4YTO €CIM 4YHUCJIO
eIMHUIl B KOJZOBOM CJIOBE,

T ﬁ cogepxameMm 2k ITBOMYHBIX
‘ - —J%s20) CUMBOJIOB, MEHbIE k
(6onbie k), TO 3HAYEHUS
Puc 5-6 Peamuzamus dyHkuum fy CUTHAlOB Ha BBIXONAx fl’
LIS HEYETHOTO K. /2 CBK  Oymyr paBHBbI

00 (11).

[MokaxeM Tenepb, yro CBK, Boixogubie GyHKUMHU i U [y
KOTOPO# peann30oBaHbl B COOTBETCTBUMU C pPUC. 5-6, aBiseTcs
caMoIIpOBepsIeMOii, T. €. Bce €€ OJMHOYHBIE KOHCTAaHTHHIE
HEUCIPaBHOCTH OyAyT oOHapyXuBaThCsd Ha BCEM MHOXECTBE
Chor, KONOBHIX €J0B. I 3TOro HEOOXOAUMO U TOCTATOYHO
paccMOTpeTh OJMHOYHBbIE HEHUCIIPAaBHOCTHM Y3JIOB pa3BeTBJIC-
HUIi (BXOMOB CXeMBI B LIeJIOM) U BeTBeil pa3BeTBICHUI
(BxomoB cxeM, peanm3ylomux ¢GyHkumum f; u f2), TaK kax
cxeMa puc. 5-6 uMeeT OPEBOBUAHYIO CTPYKTYpy C pa3BETB-
JeHWEM TOJHKO Ha BXOIaXx.

KoHCTaHTHBIE OAMHOYHBIC HEHUCIPABHOCTU Y3JIOB pa3-
BETBJICHUN MPUBOAIT (B MOMEHTH MX IOSIBIEHMS) K M3Me-
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HEHUIO 4YMCIa €IMHUIl B IIOCTYIAOMIMX Ha CXEMY KOZOBBIX
cloBaX M IIO3TOMY OyIyT oOHAapyxXeHBI CXeMOii, 4YTO OBLIO

pPaccMOTPEeHO paHee.

B cBa3u ¢ paccMoTpeHHMEM KOHCTAHTHBIX HEUCIIPaBHO-
CTEil BETBEH pA3BETBJICHUN OTMETUM CIEAYIOLIME CBOMCTBA
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Puc 5-7. Camonposepsiemas CBK mna xoma 3 u3 6.
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cxeM, peanusyoIIux OGyHKUuU [; v fo. JM3BIOHKTUBHBIE
HOpManbHble GopMbl GyHKIMIA f; ¥ fe, MOTyYaeMble mocie
pPacKpbITUsl CKOOOK B MCXOAHBIX BBIPAXEHUSIX I ITUX
¢byukumii, comepxatr mo Chg/2 pa3sHBIX HEU3OBITOUHBIX
KOHBIOHKL MM, Kaxjgas M3 KOTOPBIX MMEET POBHO R mepe-
MeHHBIX. B mcmpaBHoit CBK mpu moboMm 3HayeHMu i pa-
BeHCTBO 1 ¢yHkumu f; unm fo oGeclieunBaeTcsi 3a cuer pa-
BEHCTBa | eIMHCTBEHHOU TaKOW KOHBIOHKIMU — HAa30BEM €€
eniMHUYHOM. [lycTh [ HEYETHO, T. €. eAMHUYHAsA KOHBIOHKLIMS
NpUHAIIEKUT OU3BIOHKTUBHOM HOpMalpHOU (opMme GYyHK-
unu fy, u mostomy fy=1, /2=0. Kaxmoii 6ykBe eTMHUIHOM
KOHDBIOHKIIMM COOTBETCTBYET OMNpedeJeHHbId Bxod  (BEeTBb
pasBeTBIEHMIT) CXeMbl, pealusylouleir ¢GyHkuuw fi, a or
KaX/IoTo TaKOro BXolda K BBIXONY f; BemeT MpocToil (Hepas-
BETBISIONINICS) TyTh. [103TOMY MOSIBIeHHE HEUCIPABHOCTH,
TOXIECTBEHHO paBHOW (0 Ha n0OOM OZHOM WJIM Ha He-
CKOJIbKMX BXOAaX, MNpeACTaBIeHHbIX OYKBaMU eIMHUYHOI
KOHBIOHKIMHU (MJIM Xe Ha OJHOM HJM HECKOJbKHUX Y3jax
YKa3aHHbIX MPOCTBIX MYTeil), MPUBOAUT K PABEHCTBY HYJIO
eIMHUYHOW KOHDBIOHKLUMU (MU Xe SKBUBAJIEHTHO TaKOMY
DPaBEHCTBY) M KaK CleAcTBue K paseHcTBY 0 (yHKumMu f[i.
3navenue /2=0 mpu 3TOM He MeEHsETcd, T. €. pacCMaTpHU-
BaeMble HEMCIPABHOCTH OOHApYXUBAIOTCA — BBHIXOAB |1,
/2 nmpunumaloT 3HadeHus 00. JIpyrue HeMCIpaBHOCTU, TOX-
JECTBEHHO paBHBIE HYNIO, OyayT OOHApyXWBaThCS IpU ApPYy-
TMX 3HAYE€HUAX | W IPYTUX KOILOBBIX CJIOBAX, MOCTYNAIOLIMX
Ha cXeMmy.

[Mpeamonoxum pganee, 4TO IPU HEKOTOPOM HEYECTHOM |
(mpu sToM B ucmpaBHo#l cxeMe fi=1, /2=0) nogBUIACH
HEUCMPaBHOCTb, TOXIECTBEHHO paBHasl 1, HA OMHOM WJU Ha
HECKOJBbKMX BXoJax (BETBSAX pa3BETBJCHUII) CXEMBI, peaiu-
syromeir ¢pyHkuuio /2. Ecnu 3ty BXomel uMmenu 3HadyeHus O
M, KpPOME TOTO, MOSIBJICHME Ha HUX 3HAUYCHUH, TOXIECTBEHHO
paBHBIX 1, MpuBENO K 00pa3oBaHMIO XOTSI OBl ONHOW eou-
HUYHO KOHBIOHKIMY B NU3BIOHKTUBHON HOpMalbHOU (popme
GbyHKUMK /2, TO TOCAEHSIS CTAHOBUTCS paBHO# 1, W Hewuc-
IPaBHOCTh OOHAPYXMBAETCI — BBIXOOH [i, [ HMPUHUMAIOT
3HauyeHus 11. Ipyrue HeUMCNpPaBHOCTH, TOXIECTBEHHO paB-
Hble 1, OyoyT oOHapyXuBaTbCcs MNMpPU APYTUX 3HAYEHUSAX i
U JPYTUX KOJOBBIX CJIOBAaxX, MOCTYMAIOIIUX Ha CXEMY.

AHanoruuHele coobOpaxXeHUS MOTYT OBITb ITPUBEIEHBHI
I YeTHBIX 3HAYEHUU i Mo oOHApPyXKEHUIO HEMCIIPAaBHOCTEH,
TOXIECTBEHHO paBHBIX 0 B cXeMe I [ M TOXIECTBEHEHO
paBHBIX 1 B cxeMe fi.
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Camonposepsiemble CBK gng kopoB 1 u3a n

CxeMa BCTPOEHHOTO KOHTPOJS IJg Kojga | W3 n CTpPOWT-

cd myTeM IpeoOpa3oBaHMsS Ha BXOJE CXEMBI 3TOro Koua

‘ B kom k u3z 2k. IlpeobGpa3oBaHUe OCYLICCTBISIETCS C IIO-
' MOUIbIO CaAMOIIPOBEPSIEMOr0 TPaHCISITOpA.

B xavectBe mpumepa paccmorpuM Kom 1 m3 8. TpaHc-

JNITOp JUIST 9TOro Koja, M300pakeHHBIN Ha puc. 5-8, mpe-

obpasyer koxm 1 m3 8 B xom 3 u3 6. Jliobass omuMHOYHAas

KOHCTAaHTHasT HEWCIIPAaBHOCTh Ha BXOJax TpaHCIATOpa,

: a TakXe Ha BXOJax M BBIXOJAX €ro JOTUYECKUX DIIEMEHTOB

NN u3MeHUT 4YMCIIO €IUHUL B BBIXOJHOM KOIOBOM CJIOBE.
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Puc  5-8. Casonpopepremufi Pmc. 59, CamonposepreMuld
TpaHeaATop Koma | H3 8 B KOZ  TPEHCAATOp KOZa 2 H3 5 B KoZ
3 u3 6. 1 ua 10,
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Bxonet cxem WJIM TpaHcnsTopa oObenquHeHb TakuM obpa-
30M, YTO NP MPaBUIbHOM (GYHKIMOHMPOBAHWU TPAHCIATO-
pa Habop 3HAYEHWU CHrHAJOB Ha JEBBIX TpeX BHIXOJAX
TPaHCIATOpPA BCETAA SABJIACTCS AOMOJHUTEIbHBIM (TTOKOMIIO-
HEHTHO MHBEPCHBIM) HabOpy 3HAUEHUI Ha MPaBBIX TPEX BHI-
xonax. IIpu 3TUX yCHOBUSX [OCTaTOYHO CYlIeCIBYIOLIHX
BOCbMU HabopoB (m3 obmero uymciaa C3s=20 BO3MOXHBIX
Ha0oOpoB) Ha BHIXOJE TpaHcagTopa mis Toro, 4urodonl CBK
I Kojga 3 u3 6 (9Ta cxema mpuBeldeHa Ha puc. 5-7) Oblia
camomnpoBepsieMoil. IlogoOHBIM 00pa3oM MOTYT OBITh MO-
CTPOEHBI TpaHCcAITOphl masg 8<n<C20, kKoTtophie mpeobpa-
3y1oT Koa 1 u3 n Ttakxe B kox 3 u3 6. Iaa n>20 HeoO-
XOOMMO BhIOHpa1L 2R 6.

IIpu moctpoenun camomnpoBepsiemMbix CBK ans xomo 1
13 n TMyTeM MX NMpeoOpa30oBaHUs C IMOMOIIBIO TPAHCIITOPOB
B Kom R w3 2k TPYOHOCTM BO3HMKAIOT OJIs1 3HaueHUW n =23
u n=7 Ilpu n=23 ynucio KoAOBBIX KOMOMHALUN (ITO YUCIO
pPaBHO TpeM) HEIOCTAaTOYHO HHU IJId KaKOi caMoIpoBepse-
moit CBK k u3 2k. Ilnga n=7 ceMb KOJOBHIX KOMOMHAaIIUM
He MOTYT OHITh MpeobOpa3oBaHBl B Koi 2 W3 4, W, ¢ Ipyroi
CTOPOHBI, 3TUX KOTOBBIX KOMOMHAIMI HEIZOCTATOYHO IJISI
toro, yto0sl CBK mma koma 3 u3 6 Gbma camompoBepsie-
MOIA.

CamonpoBepsembie CBK ana konoB 1t u3 n

3amaya mocTpoeHus camompoBepsemoit CBK Hemocpen-
CTBEHHO AN Koma m u3 n 0e3 ero mpeoOpa3oBaHUS B He-
KOTOPBI OPYroi KOA B HACTOSILIEE BPEMS HE pelIeHa.

OnHUM M3 BO3MOXHBIX MOAXOJOB K TOCTPOEHUIO CaMoO-
npoBepsaeMbix CBK 11 Takux KomoB SIBJISIETCS MCIOJIb30-
BaHHWE TPaHCISITOPOB, MpeoOpa3ywoInux Komx m U3 n B Kom 1
u3 C™,. BDTOT TPAaHCIATOP CTPOUTCS C UCIOJTb30BaHUEM
Cm, m-pxomoBbix cxem M. Kaxmasg cxema W peanusyet
TONBKO OOHY KOJOBYI0O KOMOMHAIWIO U3 OOIIEro 4Yucia,
paBHoro Cm,.

[MocTpoeHHBINE TakKUM 00pa3oM TPAHCIATOpP SBISACTCS
caMoIpoBepsieMbIM, TaK KaK Ha Kaxayo cxemy M mocty-
MaloT BCe NMPOBEpPAIOIIME €€ TeCTOBhle Habophl. B mambHeii-
weM ctpoutcs camonposepsiemas CBK mnsa koma 1 uz C™y.
Ha puc. 5-9 mpencraBieH caMONpOBEpPSIEMBIi TPaHCISITOP
ons npeobpaszoBaHusl koga 2 u3 5 B koxm 1 wu3 10. TpaHc-
nsaTop comepxkut C25=10 IBYXBXOAOBHIX 3;1eMeHTOB U.

178

23




T

CamonpoBepsiemMble CXeMbl cxatus AN koga 2 u3 4

CxeMBl CXaTUSl MCIOJNB3YIOTCS B KayecTBe CaMOIpPO-
BepsgemMbix CBK mpu mpuMeHeHWM MeToma Ny6IMpOBaHUA.
Ha puc. 5-10 mpeacraBieHa Oiok-cxema peanuzanuu CBK
IJ1S1 TPEXBBLIXOAHOIO TMCKPETHOrO yCcTpoiicTBa (KOMOMHALM-
OHHOTO WM ¢ maMmsiTbio). HduckpeTHoe ycTpoiictBo Y\
UMEET TPU BHIXOAA 2, 29, 23; ¥, sBiadroweecs ny6auka-
toM ¥, ¢ uwHBepTOpaMu Ha BHIXOJAX, WMEET BBIXOIBI
Z,1=§1, 212= 29, Z,3=Z3.

’ r z
c-z; oy f rr oy -0
- Z3 off 7 o} b i
P! 4l o ﬁfz cHy
] A3 N

Ty o
fa s rgl' Za_] ——= _’fzz

492 7

Pac. 5-10 Buaox-caeMa peauzauwe camonposepaemoft CBK mo merony
AyGaupoBaHua

IMpu npaBuiabHoM ¢yHKuMoHupoBanuu A¥Y, u JY, Ha
Boixogax cxem cxatua CXK; m C)K, peanusyworcs 3Hade-
Hust 10 u 01. Ecau B pedysbrate HeucmnpaBHocTu B JY; Ha
BBIXOZAX z\ M 23 MOSABIAIOTCS HENpaBUIbHBIE 3HAYEHUS, TO
Ha Bxog CJK| moctymdT cienyouiue cuUrHaibol: aly —aly u
B!y =pB'5. B pesynbrate Ha BeIxomax [y, fly C)K moasurcs
napa sHayenuii 00 wam 11. Ha Bwixomax f2,, f% cxembl cxa-
tus C)Ky nogasurcd napa 3HaueHuit 00 uau 11 BHe 3aBucH-
MOCTA OT 3HAUYEHHUiIl CUTHAJOB Ha ee Bxomax f% u f%
(B naHHOM ciyvae B2, =p%).

Ha puc. 5-11,a 1 6 npencTaBieHbl CXEMBI CXAaTUs, UMEIO-
IMe YeThIpe BXoja ¢, Oz, PBi, B2 v nBa Bhixoma f; u fo. Tab-
JULA UCTUHHOCTU Ind GyHkuuid fi, /2 (eBag mapa crosb6-
1oB /1, /2 cooTBeTcTBYET cxeMe cxkatua puc. 5-11,a, npasas
mapa CTOJOLOB COOTBETCTBYET CXeMe cxaTusg puc. 5-11,6)
lpuBegeHa B Tabn. 5-4.
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Taganwa 5-4

oy oy B 32 fx fa l fi I
0 0 0 0 0 0 0 )}
0 0 0 1 0 0 0 0
0 0 1 0 U 0 0 {
0 0 f 1 0 0 1 {
0 1 0 0 0 0 ] 0
0 i 0 1 1 0 1 0
0 { 1 0 0 1 0 1
0 1 1 1 1 ] 1 i
1 0 0 0 0 0 0 0
1 0 0 | a 1 0 1
1 0 1 ] 1 0 1 0
1 Q t I 1 1 1 1
1 1 ] 0 0 0 1 1
1 1 0 1 1 1 1 1
1 1 1 0 1 I 1 1
1 1 1 1 1 1 1 1-

CornacHo 3Toif Tabaule 3HAYEHUS CUTHAJTOB Ha BBIXO-
nax /1, /2 (puc. 5-11,a) pasubl 10 n 01 TombKO Ha Tex Ha-

6opax 3HaYeHHH BXONHBIX MEPEMEHHBIX, HA KOTOPBIX O)==02
4 B1=P2, 1. e. korma A¥1 u AY2 (cm. puc. 5-10) BbigaOT

&

3

7

ol

'
%

f

Puc, 5-11 CaMonposepseMpe CAiCMB CXATHH.
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npaBuJibHblE 3HAYEHMS BBIXOAHBIX CHDHAJOB. Takum oOpa-
30M, KacKaJHO€ CXaTHhe BBIXOAHBLIX CHMTHAJOB NyOJIMpOBaH-
HBIX TUCKPETHHIX yctpoiicts A¥; u AY, ¢ moMoupio cxem
cxatusg CHK obecrneunBalor o6HapyKeHMe BCeX KPaTHBIX He-
ucnpasHocTeil ogHoro Y, a Takxke HeCONPSIXEHHBIX HEUC-
npaBHocTeir oboux JV.

CxeMmbl cxatusg puc. 5-1l,a u 6 ABAAIOTCA CaMOIMpOBeE-
psieMBIMH, TaK Kak BCe UX OJMHOYHbIE KOHCTAHTHBIE HEUC-
IpaBHOCTH MPOSBJISAIOTCS Ha BHIXoAax [y, /2 B BUAe map HX
sHaveHuit 00 wmnam 11 Ha dYeThIpeX BXOAHBIX Habopax
ajoeBife: 0101, 0110, 1001, 1010.

5-3. CTPYKTYPHbI METOZ, MOCTPOEHWS CAMOMPOBEPSIEMbIX
CBK Nno mopynio 2 pnd KOMBUHALWOHHBIX YCTPOWCTB

Metoasl cuHTe3a CBK ¢ ucnosnb3oBaHueM oO0mux Tabd-
JIMIl MCTMHHOCTM WJM TabJuIl MepexoqoB-BbIXOJOB SIBISIOTCS
YHUBEpPCAJbHbIMH M TPUTOAHBIMU [JISI NPOU3BOJNLHBIX KOH-
TPOJUPYEMbIX HTMCKPETHBIX YCTPOHWCTB. TpPYyAHOCTH MpPaKTH-
YeCKOro MCMOJb30BaHUS 3TUX METONOB OMpEAeNsIloTCs, ¢ Ofi-
HOI CTOPOHBI, HEOOXOIMMOCTbIO MOCTPOEHUS O0IEN TaOaUIbI
WCTUHHOCTU MJAH TabJMIIbl MEPEX0A0B-BbIXOI0B U, C APYToi
CTOPOHBI, TPAAULIUOHHBIMY TPYIHOCTAMU peaNn3auUUA METO-
JIOB CUHTE3a ISl CJOXHBIX YCTPOMCTB.

B macrosiueM maparpade paccMaTpuBaeTcs MpakTuye-
CKU# MeToH, KOTOPBIi MPUTrOoAeH IJs MPOU3BOJbHBIX KOH-
TPOJUPYEMBIX KOMOMHAIIMOHHBIX YCTPONUCTB U OPUEHTUPOBAH
Ha TunoBylo peanusauuio CBK, mnpencraBieHHylo Ha
puc. 5-12.

Ins noctpoenuss CBK nmpu 3ToM HeobXxomumo:

a) BHIXOHBI 2, ..., 2n KOHTponupyemoro J[V pa30outp Ha
hZ=1 Tpynm Tak Ha3bIBAEMBIX HE3aBUCHMBIX BHIXOIOB;

6) kaxayio rpymny {zi, ... Z,p‘}, oo f201, th,}

1

HE3aBUCHMBIX BBIXOIOB OOBEAMHUTh BMECTe MPU IOMOLIK
cxeM cBepTku M2;

B) HOCTPOUThH TOIOJHMTEIbHOE AMCKPETHOE YCTPOUCTBO

JUIY ¢ h Boixomamu 2'y, 2’3, ..., 2'n, UMEIOLIUMU 3HAYEHUI
CHUTHANOB, WHBEPCHbIE 3HAUCHHSM CHTHAJOB Ha BBIXOAAX
@1, ®2, ..., @n cxeM cBepTKU: 2'1=q1, ..., 2'n=0@n;

T) COCOIWHUTh KacKamHo (mo aHamorum ¢ puc. 5-10) A—1
yeTHIPeXBXOZOBLIX CXeM cxatusi (cMm. puc. 5-11) CJK,, ...
.., CJ)K,_,, nonas Ha ux Bxomsl a',, a',, 8',%',, a Takxe B,

Bfaroee s @'f_l, E{H nonapHo Bbixoabl J/IV u BBIXOABI CXEM
181




24
f - 2y
Mz
| [ | &l f:’
| U a5 | ow, !
1 a [ x-r
[ ! 7y —— 77 | oy
I L L Mz |2 14 4
| il | == r ok I
gt ; Bz I z L] | o
L- Zz | [T — &m_‘,
—— 48— S o
- |2 I 18] I
Zpr | :
I —— MZ | ¥ ﬁg-"
Z e b

Puc 5-12 Tumosas peanusanud camomposepseMoil CBK mnd KomOuHa-
IIMOHHBIX YCTPOUCTB.

h—1 h—1 .
ceeptku M2. Boixomsl [ u [~ mocmemHeil cXxeMbl cxa-
1 2
THSL SBJISIOTCS BBIXogaMu camompoBepsemoir CBK mma V.

Hame BHuUMaHMe OymeT coCpeloTOYEHO TIaBHBIM obpa-
30M Ha MOoJy4YeHUU QYHKUMA @, u 2’y, i=1, 2, ..., h, peanu-
3yeMBbIX CXeMaMU CBEPTKM U COOTBETCTBEHHO AOIOJHUTEJb-
HBIM TUCKPETHBIM YCTPOMCTBOM.

OnpepeneHue rpynn HE3aBUCMMbIX BbIXOO0B

OnpenenuM MOHATYSA 3aBUCHMMBIX U HE3aBMCUMBIX BBIXO-
noB KoMOuHamuoHHoro Y m ux rpynm. /IBa BeIXoma KOMOuU-
HAalMOHHOTO YCTPOMCTBA Ha3bIBAIOTCS HE3aBUCUMBIMU, €CIU
B MOATAbOAMIIaX HENMPaBUIbHBIX 3HAYCHUHN OOIIEil TabaWIIBI
UCTUHHOCTU (Taba. 5-1) HeT HU OXHOro BXomHOTo Habopa,
Ha KOTOpPOM 00a BhIXOAa MMEIOT HeNpaBUJIbHbIE 3HAYCHHUS.
B mpoTuBHOM ciy4yae 3TH BHIXOIBI 3aBUCHMBI. [pymma BbI-
XOIOB KOMOWHALIMOHHOTO YCTPOMCTBa 00pasyeT epynny He-
3a8ucUMbLX  B8blX0008, €CIM BCE Mapbl BBIXOJAOB TPYIIIILI
HEe3aBUCHMBI. B NMpPOTMBHOM cllyyae MMEET MECTO epynna 3a-
BUCUMbBIX 6bIX0008.

CorjiacHO NMpUBEAEHHBIM OIpelecHUIM pa3OueHue Ha
TPYNIB HE3aBUCHMBIX BBIXOJZOB MOXHO NPOBECTH IO OOIICH
Tabnume McTUHHOCTH. ONHAKO IOCTPOCHUE OOIIeH TabaMIIBI
UCTUHHOCTH AOCTATOYHO TPYAOEMKO, IIO3TOMY MPOLEAYPY
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pa30KMeHUs BHIXOOOB KOMOWHAIIMOHHOTO YCTpOMCTBa Ha
IPYNIbl HE3aBMCHUMBIX BBIXOAOB OCYLIECTBUM IO 0000IIEH-
HOMY rpady ¢ MCIOJb30BaHMEM ammapata OyJeBBIX IPOU3-
BOJHBIX. .

Bepmuna i obobmieHHoro rpacda Ha3biBaeTcsa rpaduue-
CKM CYIIECTBEHHOH A1 BEpIIMHBI j, eciM B 000OIIEHHOM
rpade cymecTByeT XOTsA Obl OXWH MYTh OT BEPUIMHEI [ K Bep-
IIMHE j; B NPOTHBHOM cjlyyae BEpIIMHA | Ha3bIBAeTCd Ipa-
(GHYEeCKH HECYLIECTBEHHOW MJis BEpPLIHHBI j.

JIIBa BbIXOJAa KOMOMHAILIMOHHOIO YCTPOMCTBA Ha3bIBAIOTCS
rpaduueckd 3aBHCHMBIMH (HEe3aBHCHMBIMH), ecld B 0000-
IIEHHOM rpade CYIIeCTBYeT (He CYIIECTBYeT) BeplliMHa, Ipa-
¢duvecky cymecTBeHHas IS O00eMX BEpIIMH, COAepXKaIIuX
3TH BbIXOAbl. [IBa rpauyeckM He3aBUCUMBIX BbIXOAa He3a-
BUCHMBI, I'pauueckd 3aBMCUMBbIC BBIXOAbI MOTYT OBITh Kak
3aBHCUMBIMHU, TaK U HE3aBHCHMbIMH. [pyIma BBIXOJOB KOM-
OMHALlMOHHOTO YCTPOWCTBAa Ha3bIBaeTCsA TPYIMNOil Tpaduue-
CKM HE3aBMCHMBIX BHIXONOB, €CJIM BCE Iaphl BBIXOAOB TPYI-
nbl TpadMyeCKU HEe3aBUCHUMBI. B NmpOTHBHOM clyyae HMeeT
MeCTO Tpynma TpapuyecKd 3aBUCHMBIX BBIXOIOB.

CHavana pa3o0beM BCe MHOXECTBO BHIXOZOB KOMOWHA-
LMOHHOIO YCTPOMCTBA Ha TpyHIbl TpaduyecKd 3aBUCHMBIX
BbIx0J0B. IlocTpouM mig o0600IIeHHOro Tpacda MaTpuly co-
eIMHEeHU, B KOTOPOU MogyepkHeM HoOMepa CTOJOLIOB, COOT-
BETCTBYIOIIMX BepIIMHAM, CONEPXKAIIUM 3JEMEHTH C BHEII-
HMMU BBIXOJAMU.

Ins HaxoXKAeHHsT TPYNN IpauyecKd 3aBHCHMBIX BBHIXO-
JIOB TPUMECHMM K MaTpULE COCAMHEHUH CICOYIOUIUNA alro-
putm A5-2.

1. Haiitu cTonbew, He comepXalluMid HU OJHOW €IMHMIIHI,
U OTMETUTh €ro

2. OTMETUTb CTPOKHM, MHMeEKOLIMe HOMepa OTMEYECHHBIX
CTOJIOLIOB.

3. HaiiTu cTonbIBl, KOTOpBIE COAepXKaT eAMHMIL B OT-
MEUYEHHBbIX CTPOKAaX, U OTMETUTb MX: a) €CJIU TaKUe CTOJOIIbI
€CTh, TO MEpeiTH K M. 2; 0) eciau TakKuUX CTONOIOB HET, TO
nepeiitu K m. 4.

4, HaiiTu HeoTMeuYeHHbIE CTPOKH, COdepXKallUMe EeIUHMIIBI
B OTMEUEHHBIX CTOJOIAX, M OTMETHTh HX. a) eclu TaKue
CTPOKMU €CTh, TO MEPEHTH K M. 5; 0) eclou TaKuX CTPOK HeT,
TO MEpPe’TH X 1. 6.

5. OTMETHTH CTOJOIBI, MMEIOIIME HOMepa OTMEYCHHBIX
CTPOK, MEpedTH K 1. 3.

6. OObeIMHUTh HOMEpa MOTYEPKHYTHIX M OTMEUYCHHBIX
CTOJIOIIOB B OTHO IOAMHOXECTBO M BBHIYEPKHYTh M3 MaTPUIIH
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COEIVHEHN Bce OTMe4YeHHBle CTpoKM M cTonbuel. [lepeiitn
K IL

[locne mpuMeHEeHHUS OIMMCAHHOTO alrOpPUTMa MHOXECTBO
BHIXOJOB KOMOMHALIMOHHOIO YyCTpoiicTBa OyaeT pa3buTO Ha
TPYIIIBl TpadUIeCKN 3aBUCUMBIX BBHIXOIOB.

ObocHOBaHME anTopuTMa AS5-2 COCTOUT B CIEAYIOIIEM.
CornacHo 1. 1 aaropuTMa HaXoQUTCS BeplliKHa 0000LICHHO-
ro rpada, KoTopas He HMeeT BXxomoB. Ilocnme mocienopa-
TeJbHOTO (BO3MOXHO MHOTOKPAaTHOTO) NMpUMEHEHUS M. 2 u 3
anropuTMa OyAyT HaiaeHbl BCe BepIIHHBI (B TOM uHcJje U
cojepxXallue BHEIIHHE BHIXOAH), IUISI KOTOPHIX BEpIIMHA,
HalijeHHast mo m. 1 anroputma, OymeT rpaduyeckKu CyLIecT-
BeHHON. IIyHKTHI 4 u 5 anropuTMa HeoOXONMMBI A HAXOX-
JeHUS BepUIMH, KOTOPhIE TaKxXe TIpapuIecKu CYIIECTBEHHBI
JUIS BEPIIMH, TMOJYYCHHBIX Ha TPEABIAYLIINX IIarax alropur-
Ma. JlanpHelillee NpHUMeHeHWe NI. 3 M 2 ajAropuTMa JaeT
BepIIMHBI, [N KOTOPHIX BepIIMHA, HalileHHasd 1Mo Hm. 1, u
BePIIMHBI, HaHAeHHBIEe MO II. 5, OyayT rpaduyecKu CyuecT-
BEHHBIMU. B pesynprate OymeT moiydyeHa TIpyIIa BepIINH,
colepxXalnas BHeLUIHHE BBIXOABI, B KOTOPOM OIS KaXmoi
BEPIIMHBI CYLIECTBYeT Opyras BepliMHA B 3TOH TpymIme u

Takasg, 4ro 00e 5TU BepUIHHBI — IpauUeCKUu 3aBUCHMEIE.

IIpumep 5-7. PaccMoTpuM KOMOMHALMOHHYIO cxemy (cM puc. 4-2),
000011IeHHbI Ipad KOTOPOi IpelacTaBieH Ha puc. 4-3.

Ha puc. 4-3 Bepmmna [ gBasercd rpaduueckyu CyLIeCTBEHHOH s
BepuivH 3, 4, 5; BepuimHa 2 — rpaduyueckd CYLIECTBEHHA IS BEPILIMH
3, 4. lns o0GobmeHHoro rpada puc. 4-8 maTpuua coeIMHEHUIT MpeacTaB-
JeHa B Tabm. 5-5.

Ta6anua 5-5
vV vV v Wi Vv
BTN
A 1 1
vV 2 1 1
AV 3
v 4
\¥ 5
MMpumenenue m. 1 anroputma AS-2 BbigensieT BepliuMHY (cToabei) 1.

IMocne mocsenoBaTENbHOrO MPUMEHEHUS M. 2 M 3 aJAropuTMa BCe CTPOKHU
U CTOJOLBI OKAaXyTCss OTMEYEHHBIMM 3HakaMu \/. DTO 3HAYMT, 4TO Bep-
muHa 1 sgBasgercs rpaduyecku CyIIECTBEHHON [JISi BCEX BEpIIMH, COAEp-
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KallMxX BHELIHME BbIXoAbl [lodToMy mJIs paccMaTpuBaeMmMoro Tmpumepa
nojiyueHa ofHa rpynmna Trpaduyecku 3aBUCHMBIX BBIXOAOB, B KOTOPYIO
BXOIST BepIIMHBI 3, 4, 5, colepXallne BBIXOIBI 7\, 29, 23.

Brixonbl, BXOAsIIIME B OJAHY Nnpynny rpaduuecku 3aBUCH-
MBIX BBIXOAOB, MOTYT OBITh 3aBUCUMBIMU U HE3aBUCUMBIMH.
[IpousBeneM BhIeIeHUE B I'pyMIax rpauueckd 3aBUCUMBIX
BBIXOJOB BCEX MMap HE3aBUCHMBIX BBIXOIOB C MCIOJb30BAHU-
eM ammapaTa OyJeBbIX Mpou3BoaHBIX [1-5].

PaCCMOTpI/IM ABa  BbIXOJa zil " 21’2 KOMOWHALIMOHHOTO

YCTPOICTBA, BXOMAAIIMX B OAHY Tpynmy rpaduyecku 3aBUCHU-
MbIX BbixonoB. Haiinem Bepmiinsl 0000uIeHHOTO Trpada, sB-
nsgomuecs rpaguyecku CyIIECTBEHHBIMU AJST 000MX BHIGpAH.
HBIX BbIXOJOB. [lycTh 3TUX BepmIMH OyaeT p U B HUX BXO-
AT Ccleyloline TOAMHOXECTBa 3JIEMEHTOB CXeMbl YCTpPOH.

. gl i !
crea: {v',,, ..., LETR TR {n R pt} Ha BBIXOAaX KO-

- i
TOpBIX peanusyiorcs GyHkuud {Y',, ..., Y lt.} v Y.
y'p.P}. [TokaxeM, YTO BBIXOIBI 2,, U 2,, HE3ABUCHUMBI, €CIIH
Ha BCEX BXONHBIX HaGopax u3 MHoxectBa {X}, nMmeer Mecto
PaBEHCTBO
4 dzi, dz,-,

T - :0,

M 3aBUCHMBI B IPOTUBHOM ciydae. CripaBedJIMBOCTh IIpUBE-
JEHHOTO YTBEDPXICHUS OMIpeaessaeTcs CIeAYIIUMH coobpa-
KEHUAMMU.

dzn _dzjv
dyif‘t dyi“:
2,..., p} ompenenseT HaOOPbl BXOAHBIX MEPEMEHHBIX YCTPOIi-

CTBa, Ha KOTOPbIX BbIXOAHBI Z2;, U 2;, MOTYT OAHOBPEMEHHO
MMETb HEIpaBWIbHbBI® 3HAYCHHUA 34 CYET JIOTMYECKUX HEHUC-

MPaBHOCTEH SJIEMEHTOB YCTPOWCTBA, BXOAANIMX B TMOAMHOXE-
 cTBO {M'ys vy 'qllt}. B atom cnyvyae BwIXOmBI 2;, U Z,, 3a-
——

P a B e

—1 1 g  Hekoroporo {€&{l,

BucuMbl. Ecai xe BoipaxeHue (5-1) paBHO HYJII0 Ha MHOXe-
ctBe HabopoB {X}, TO 3TO 3HAYMT, YTO HM NPU KaKHUX JIO-
TUYECKUX neucnmsﬂomﬂx 3JIEMEHTOB JOGATO M3 MOAMHO

KECTB {n reee s M 1,1 {"1 PILREE "lp,,)} BBIXOABI Zi; U Zi»

HE UMEIT OJHOBPEMEHHO HENpPaBUJbHBIX 3HAYEHUU, T. €.
BBIXOJBl 2Z;, U Z;, HE3ABUCUMBI.

ITycTh BBIXOAB 2y, ..., 2y KOMOMHALMOHHOTO yCTPOCTBA
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1Mo anropuTtMy AS5-2 pa3OouTel Ha 5 rpymnm rpadudecKW 3a-
BUCHMMBIX BBIXOHAOB, a IB Kaxmoit rpymme Ha OCHOBE paBEH-
ctBa (5-1) ompeaeiaeHbl Bce Mapbl 3aBUCUMBIX BBIXOIOB.
IMoctpoum rpacd, BepUIMHAM KOTOPOrO IIOCTAaBJICHBI B COOT-
BETCTBME BBIXOIBI YCTPOMCTBA, a pedOpaMu COENMHEHBI Iaphl
BEepIIMH, IPEACTABIAIONIMX 3aBUCHMBbIE BBIXOABI. Bocmob-
3yeMcsd jganee KaKMM-JMO0O aJTrOpUTMOM MHHHUMAJbHOH WU
MUHUMU3UPOBAHHON pacKpacku MOCTPOEHHOro rpada, mocie
yero o0pa3yeM TpYIIbl BEepIUIMH, OKpalleHHBIX OJMHAaKOBBIM
LIBETOM. ODTHU TPYMIBI BEPUINH MPEACTABISIOT UCKOMBIE TPYII-
Mbl HE3aBUCHUMBIX BBIXOJOB YCTPOMCTBA.

OIHUM M3 aJrOPUTMOB MUHMMM3UPOBAHHOM pacKpacKu
rpada gBiagercd caenylomuii aaroputm A5-3:

1. IlpoBeputh Haauume B Trpacde HecoCceTHUX (HE COeau-
HEHHBIX peOpoM) BEpIIMH: a) €CIM TaKue BEpPIIMHBI €CTb,
TO MEePEeUTH K M. 2; 0) eclu TakKuX BEPUIMH HET, TO MEePeuTHn
K 1. 3.

2. B3arp nmBe mo0Oble HecocegHNWEe BEpPIIMHHE rpada o
CcKieuTh (00bENMHUTH) WX B OJHY BEpUIMHY, 0003HAUYMB €€
COBOKYITHOCThI0O O003HAYEHMI CKJIEMBAEMBIX BEPIIMH, IMOCIE
Yero BepHYThCS B M. 1.

3. KoHren. Yucno BeplIMH IOJTyYeHHOro rpada ecTh 4Yuc-
JIO TPYIII He3aBUCHUMBIX BHIXOJO0B ycTpoiicTBa. COBOKYIMHOCTH
0003HaYeHUII BepIIMH TIpacda 3aJal0T COCTaBbl BHIXOJOB CO-
OTBETCTBYIOIIMX TPYIII.

3aMeTUM, YTO IpM HAJMYUM HECKOJbKUX TPYII rpadu-
YeCKM 3aBUCHMBIX BBIXOJAOB HMMEETCSI BO3MOXHOCTb IIpUME-
HATHh anropuTM AS5-3 cHavaja He3aBUCUMO K KaxXIOMY IOMd-
rpady, NMpeacTaBaSONIeMy OTACIbHYIO Tpymmy (3TM moATpa-
¢bl B 001ieM rpade He cBSI3aHBI MeXaAy co0oii), a 3aTeM —
K Tpady, COCTaBIEHHOMY M3 IOJYYCHHBIX DPE3YJIbTHPYIOIINX
noAarpadoB. DTO MOXET 0Ka3aTbCS IIOJIE3HbIM IIPU OYEHb

OOJIBIIOM YUCJE BBIXOJOB yCTPOUCTBA.

IIpumep 5-8. B mpumepe 5-7 nmas cxembl (cM  puc 4-2) eAMHCTBEH-
Hasi rpynna rpaduMyecku 3aBUCUMbBIX BBIXOAOB COAEPXKHUT BBIXOABI 21,
29, 23 [lpouwsBeneM pa3OMeHME 3STHX BBIXOJOB Ha TpPYIIbl HE3aBUCUMBIX
BBIXOJIOB

Jnst mapbl BBIXOJOB z\ M 23 rpadMyecKM CYHIECTBEHHBIMU BepUIMHA-
MU ABIAIOTCA (cM puc 4-3) BepwuHbl [ U 2, colaepXallle COOTBETCTBEH-
HO ToaMHoXecTBa sneMeHToB {2} u {4)}; mnga map BHIXOZOB z\ M 2

a TaKkKe 2, U 23 rpadMuecKH CYLIECTBEHHOH siBisercss BepmuHa I, co-
Jepxamas IOAMHOXECTBO 3ieMeHToB {2} Takum o006pa3oM, B COOTBET-
cTBUM ¢ (5-1) HeoOXoOMMO NPOBEPUTb HAa PABEHCTBO HYJIO CIELyOLIe
TPU BBIpAKPHHS

az, &2, \, 02 0%

dy, dy, Y dyy dy,’
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dz, dz, . dz, dz,
dy, dy, * dy, dyy’

TOe Ky M K4 — PYBKUEHM BHXOLOR sjeveHToB 2 M 4 Ofpanjanch K cXeme
Ha pHc 4-2, HaXOAHM

Z, = (_-"-I-V x) (g2 V %3} = (%, V X3) s
Z=( V5V WV aVie) =YV xl]@;V"i];

Zy = ffy Xy Xy
(o ¢opmyre BeuKCIerHA GyneBoll TROH3BOJROL

df (210 oor Xye ooh %)
e T =) @ 5 = 0)
TOAYAEM !
dz‘ —_—m Y - -
g = GV £} B0V %) Xy = %a%3 ¥ Kot}
dz — =
7;”? = {JG;VJC,) @03,‘31\/-’53;
dzg ——— _——
E =X XXy N X XXy
dz — —
d_y:_ =xx, V x,%,;
dz, —
E:x:xl.

Torna

ot B T
dz, dz, -0
dyy dyy
dze dz,

dyy dyy =

TakuM 00pa3oM, 3aBUCUMBIMH SIBJISIIOTCS BBIXOABI Z\ U 22, BBIXOIBI
21 M 23, a TaKkKe 2 M 23 — HesaBucuMmbl Ha puc 5-13,a mpenacraBieH
rpad ¢ BeplIMHAMU &\, 22, 23 M C EIMHCTBEHHOW Iyroi, CBSI3bIBAIOILEN
BEepLIUHBI 21 U Z2

O6pamasicb K orepauusiM ajaropurma AS-3, HaxoouM, 4YTO Hecocel
HUe BepmMHBI B rpade ectb CKIeMBAaeM BEPIIMHBI 2; U 23 M IMOJYYaeM
nokasaHHbli Ha puc 5-13,6 rpad, He HMeEOUMI HECOCEAHUX BEPUIMH
TMonyyeHbl [1Be TPYIIBl HE3aBUCUMBIX BBIXOXOB {21, 23} u {22} Ecmu
B rpade puc 5-13,@ CKIeUTb BEPIIMHBI 2; U 23, TO OYIET MOJYy4yeH BTO-
pOil BapMaHT TPYMNIN HE3aBUCUMBIX BBIXOZOB — {22, 23} u {z1}. Ilepswiii
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Puc. 5-13 Tpad aHanms3a HE3aBUCUMOCTH BBIXOAOB JUIS CXeMbl Ha
puc. 4-2 (a) u rpad co CKIECHHBIMM BepIIMHAMU (6).
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Puc. 5-14. TlepBblit BapuaHT peanusauus camomnposepsiemoit CBK mns
cxeMbl puc. 4-2.

Lro 0 27
gzc % .
30 0z
g v
(38 + 0d3

Puc. 5-15. Bropoii BapuaHT peanusauuu camomnposepsemoir CBK mns
cXeMbl puc. 4-2.
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BapMaHT peajn30BaH B cxeMe Ha puc. 5-14, rme Ha BXOABI CXEMBI CBEpT-
ki M2 momaHbl BBIXOABI 2y M 23, a BTOPOH — B CcXeMe Ha puc. 5-15,
rJe Ha 2JeMeHT M2 mogaHbl BBIXOLBL 2 U 23.

MocTpoeHne [ONONHUTENBHOr0 AUCKPETHOro YCTPOMCTBA

[MepeitpeM Temepb K 3agaye MOCTPOCHUS MOMOJHMTENb-
HOTO JMCKpETHOro yctpoiictBa (cM. puc. 5-12). Kak ObL10
CKa3aHO BbIlIe, BBIXOAHbIE (GyHkuMU JJJYV UHBEPCHBI BBI-
XOIHBIM QYHKIUAM cXxeM cBeprku M2. Bxomamu JJV
SBJISIOTCS BHEIIHWE BXOABl KOHTPOJUPYEMOI'O YCTPOMCTBA.

3agaHue Ha cuHTe3 J/IY MOXHO TMOJYyuYuTb B ¢opme
TabJIUI MUCTUHHOCTU. NI 3TOro Mo 3HAYEHUSIM BBIXOIHBIX
(GyHKIMI MCIPaBHOTO KOHTPOJMPYEMOIO YCTPOICTBA, MpPHU-
BEICHHBIM B €ro TabiuWlle MCTUHHOCTM (rpyImma CTOJOIIOB
2y, ..., 2r B Tabu. 5-6), Haxo#AT 3HA4YeHUd A BBIXOLHBIX
(GyHkuuMit cxeM cBepTkM (rpynma cTOJAOLOB @1, ..., Pr
TabJa. 5-6), a MHBEPTUpPOBAHMEM OTUX (QYHKLUMIA IMOJYYaIOT
3HaYeHMWS HMCKOMBIX BBIXONHBIX QyHkuumii JAJAY (rpymnma

CTONAOLOB Xi, ..., Xn B Taba. 5-6). I'pymna cron6GLoB BXO.I-
HBIX MEPEMEHHBIX X|, ..., Xp U TPYINMa CTOJOIOB BBIXOTHBIX
dyukumit 2’5, ..., 2'p Tabn. 5-6 o6pasyrT TaOMWIY HCTHH-
HOCTH, TO KOTOPOW MOXeT ObITb cuHTe3upoBaHo HAAY.
Ta6nunma 5-6
E I N S -] N - LA LY A O K
oy, N LT B“ e oa Flk 0 T 1 I P 0
e | oo topnll B - o B f1]-c |00 1

IIpumep 5-9. TlocTpoum camonpoBepsieMbie CXEMbl BCTPOEHHOTO KOHT-
poist 11 KOMOMHALMOHHOTO ycTpoiicTBa Ha puc. 4-2. CormacHo IepBOMY
BApUAHTY pa30UeHUs] HA TPYINBl HE3aBUCUMBIX BBIXOXOB {2y, 23}, {zg}
(CM npumep 5-8) HE0OXONMMO_peann30Barh CleLyioLlie ¢bynkuun: 2’
=9, =2,D 2 2’3 = ¢, =2,. COIIACHO BTOPOMY BAapHaHTy pa3bHEHUs
Ha TPYMIB HE3aBUCHMBIX BBIXOMOB — {Z,, 23}, {2,} HE0OXOIMMO peaauso-
BaTbh QyHkuun: 2"y, =¢'y =2, @ 252" = ¢', = 2,. Tabnuua 5-7 npen-

cTaBisgeT coboil aHAaIOr PacCMOTPEHHON paHee Tabx. 5-6 aus oboux Ba-
PUAHTOB pealu3alUU CAMONPOBEPSIEMON CXeMbl BCTPOCHHOTO KOHTPOJA.
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Peanuzanus [J1Y mo mepBomy BapMaHTy TpelcTaBieHa Ha puc. 5-14,
a Mo BTOPOMY — Ha puc. 5-15. Peanmmsaumda no puc. 5-15 mpenmouyTturenb-
Ha MO YMCJy JIOTUYECKUX DJIEMEHTOB.

Tagauua 57

I [lepeaii B;D;T __B;;oﬂ B&pﬂaﬂ‘r_
ho/n Xy Xy Xz X, 2, Za 23

el 2 |20t e ete 272

1 01130 o i ! ttr]etopo,0711) 1
2 t 110 010 oLty 1t jep1j]ojo T
3 1 001 1 0 1 gloy 111 T 110 —0'_
4 01 01 1 11 g1 1|9 _6- _]_ T _0_
5 1101 00! rjofojtrjfargjolad T
1 0

OtmetumM, yto CBK npu ee TunoBoil peaau3auuu Buaa
NpeacTaBlIeHHONW Ha puc. 5-12 OymeT camonpoBepsieMoil aa-
Xe TIpM IPOU3BOJIBHOI HEe pa3meNbHON peann3allii BHIXOMI -
HBIX OYHKUHA 2y, ..., &'n AJ¥ ecin B mpouecce MpaBUib-
HOTro GYHKUMOHUPOBAHUS KOHTPOJUPYEMOTO YCTPOKCTBA Ha

CXEMbI CBEPTKM MOCTYHNAIOT MX IPOBEPAIOIINE TECTHI.

O6a BapuaHTa cxeM puc. 5-14 um 5-15 camompoBepsieMbl, TaK Kak
Ha KaXJIbIi BXOX CXeM CBEPTKM B IMpoliecce MPaBUJIbHOIO (GYHKIMOHUPO-
BaHUs KOHTPOJUPYEMOTO YCTPOMCTBAa MOCTYMAOT TMapbl COCEIHUX Habo-
poB. Tak, mias cxeMbl puc. 5-14 Ha BXOJ CXEMBbl CBEPTKHM C BHIXOIOM @i
nocrynaior HaGopel 4 u 5 (cm. tabn. 5-7) — 11 um 01 (21, 23), mpose-
psIoline BXOA 2;, a Takxe HaGopnl 1 u 2— 01 u 00 (21, 23), mpose-
psome BXOH 23 BBIXOL @y cXeMBl TakXe MpoBepseTcss Ha Habopax,
nHanpumep 2 u 3 — 1,0 (22). AHamormynsl HaGopsl 4 u 5— 11 u 01
(29, 23), a Takxe Habopsl 1 u 2— 11 u 10 (22, 23) npoBepsAOT BXOMLBI
CXEMBI CBEPTKM C BBIXOZOM ') cxeMbl Ha puc. 5-15. Beixon @’z mpose-
pseTca B 3TOil cXeMe, B 4acTHOCTM, Ha Hab6opax | U 3 —0 u 1 (21).

3aMeTMM, 4YTO TpUBEICHHBIE YCIOBUS CAMOTPOBEPSIEMOCTH  CXeM
puc. 5-14 u 5-15 ymnoBineTBOPSIIOTCS OTHOCUTENBHO KOHCTAHTHBIX OTMHOY-
HBIX M KpPaTHBIX HEMCIpPaBHOCTE# Ha BXOZaX M BBIXOJZAX CXeM CBEPTKH,
MpeACTaBISIONMX cO00if MPU TaKOM PacCMOTPEHUU IPEBOBUAHBIE CTPYK-
TYpbl B cloXHOM 0asuce. [lpu peanmu3anuu ABYXBXOJOBOI'O 3JIEMEHTa,
peau3yIolero CiIoXeHue Mo MOAYJII0 2, CXeMOW B TMpPOCTOM (Hampumep,
OyneBoM) Gasuce M NpU TpeOOBAaHUU OOHAPYXEHUS YKa3aHHBIX HEUCTIPaB-
pocrelt He TOJbKO Ha BHEIIHMX BXOJAX M BBIXOAAX CXEMBI, HO TakKXe Ha
ee BHYTPEHHUX y3jax HEoOXOAMM (TpPMBHAJbHBIN) MPOBEPSIOIMI TecCT,
colepXalllMid Bce 4YeThipe BXOAHBIX Habopa (a He Tpu Habopa, Kak
B PacCMOTPEHHBIX cxeMax puc. 5-14 u 5-15).
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PaccmoTpum Temepp mpumep, B KOTOPOM 3aJaHME Ha CHHTE3 JAOMOJ-
HUTEJbHOTO KOMOWHAILIMOHHOTO YCTpOHCTBa OYyAeT MOJy4YeHO aHaJIUTHYe-
ckH (0e3 MCIOJb30BaHUS TaOIUILI UICTUHHOCTH).

[Mpumep 5-10. [ocTpouM camompoBepsieMYIO0 CXeMY BCTPOEHHOI'O KOH-
TPOJIA JUIs OZHOPa3pAAHOro cymmaropa puc. 5-16,a. OGo0LieHHBIA rpad
IUI paccMaTpuBaeMoil cxeMmbl M300paxeH Ha puc. 5-16,6. MHoOXecTBO

7
Zi NZ &
— N
5 o M2 5
e 3 57
&r-i O
Z
F =l
H
—— P13

- |
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2/ )

Puc 5-16. Cxema OZHOpa3psIHOTO cymMmaTopa (a) u 000OIIEHHBI
rpad (0).

3JIEMEHTOB CyMMAaTOpa OKa3ajoch pa3OMThIM Ha 2 moaMHoxectBa {I, 4;
n {2, 3, 5, 6}. B coorBercTBMM C 0600UIEHHBIM TpadoM BEIXOABI S, ¥ C:
rpauuecKy HE3aBUCHMBI U, CJICHOBATEIbHO, HE3aBUCUMbl. OGbEIMHUM
BBIXOJBl S, U €, TO CXeMe CBEPTKM MO MOAYII0 2 U HaiiaeM (yHKuuio @,
peanu3yeMylo Ha BBIXOJAE CXeMbl CBEPTKHU:

¢p=5,Pc;=a; @D, Plab; Vi Vhle-)=
=mbie;-y V aibie; - NV abiv; o\ @ biey

Voabeo NV abrcpoy.

YT100bl MOJYYUTHh AHAJIUTHUYECKOE BBIPAXEHHUE IS BBIXOAHOU (YHK-
UMM 7 [JOIMOJHUTEJbHOTO IMCKpeTHOro yctpoiictea Y, Heobxoaumo
B3SITh MHBEPCHIO GYHKLIMU CP:

=g=a; by 0; .\ a;biey_ .

Broipaxenue masg (GyHKUMM Z B OOIIEM ciaydyae IpU HEOOXOOAMMOCTH
MOXeT OBITb MMUHUMHM3MPOBAHO, TOCJIE YEro MO HEMY CTPOUTCS cXema
OJY. Ha puc. 5-17 mpencrtaBieHa peanusaiusi camonpoBepsiemoin CBK
IUIE  paccMaTpuMBaeMOro mnpuMepa KOMOMHAaLMOHHOrO cymmaropa. [lpu
npaBUJIbHOM QYHKIIMOHMPOBAHUM CyMMaTOpa Ha dJeMeHT M2 mocTtynaioT
BCe 4eThlpe Habopa 3HAYEHHUU €ro BXOAHBIX MEPEMEHHBIX S,, C,. [loaTomy
3TOT 3JIeMEHT OyIeT MPOBEPSATHCS IMOJHOCTbIO Ha BCe BO3MOXHbBIC KpaT-
Hble KOHCTaHTHBIE (2 TakXe JOrMYecKue) HeHMCIPaBHOCTH.

B 3akitoueHue naparpa(ba OonmMmeM KJjJaCcC HCUCIIPABHO-
cTeil, oOHapyXUBaeMbIX Ha BHIXOmax @ u 2, i=1, ..., h

e s
(unu, 4TO TO Xe, Ha BHIXOAAX [ u/ npu WuC-

1
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MOJb30BAaHUU CcXeM cxaTus), camomposepsemoit CBK mpu
ee THIIOBOH peanusanuu (cM. puc. 5-12). B atoT kiacc Bxo- !
AST clefylole HeUCIpaBHOCTH: |

1. Bce OnMHOYHBIE JIOTMYECKUE 'HEUCIPABHOCTH nOMOH-
HAallMOHHOTO YCTPOMCTBa.

2. Takue KpaTHBIE JIOTUYECKUE HEUCIIPABHOCTU KOMOMHa-
LUOHHOTO YCTPONCTBA, KOTOPbIE HE U3MEHSIOT OJHOBPEMEHHO |
3HAYEHUS HU OJHON Taphl BBIXOJAOB YCTPOWCTBA, BXOMSILIMX

B OIHY M Ty Xe€ Ipynny He-
3aBUCUMBIX BBIXOJIOB.

1 B
o | clyyae, ecaM Kaxnias
e M T™05%  pylNa HEe3aBUCUMBIX BBI-
€41 O T bwos; XOIOB COJEPXUT IO OIHO-
| wz |l MY BBIXOIY, CaMOIpOBepse-
| €] ’ ¢ moit CBK Oymyr oOHapy-
: ‘ | — | XUBAaThC BCE KPAaTHBIE JIO-
} j—mz TMYECKHME ¥ KOHCTaHTHBIE
| L I7 [ HEUCIIPABHOCTH KOHTPOJIM-
| } | pPyeMOro KOMOMHALMOHHOTO
l_ _1| yCTpoiicTBa (IIpU 3TOM YM-

cio BbixomoB Y paBHO

Puc. 5-17. Camomposepaemas CBK ~ 4uciay Bbixonos [1Y, a Bo3-

bas cyMmaropa puc, 5-16,a. MOXHOWM peanu3anuei
OIOY wMoxer OBITH AyOIU-
poBanue V).

3. Bce KkpaTHBIE CYIIECTBEHHbIE JOTMYECKME U KOHCTAHT-
Hble HEUCTPAaBHOCTH JOMOJHUTENBHOTO KOMOWHAIMOHHOTO
yCTPOWMCTBA.

4. Bce onuHOYHBIe (KpaTHbIE) KOHCTAHTHBIE HEUCIIPaB-
HOCTH CXEM CBEPTKM, €CIM Ha TOCIEJHHWE B Tpolecce mpa-
BUJIbHOTO (DYHKIMOHMPOBAHMS KOHTPOJUPYEMOro KoMOMHa-
LMOHHOTO YCTPOWCTBa MOCTYMaeT MNpOBepSAOUIUA (MOJHBIN
MPOBEPSIOMININ) TECT.

5-4, CTPYKTYPHbIA METOJ, NOCTPOEHNA CAMONPOBEPSEMbIX CBK
no moayno 2 and CUHXPOHHbIX ABTOMATOB C NAMSATbIO

PaccmorpuM mpoueaypy HOCTPOEHUS CAMONPOBEPAEMBIX
CBK nng aBTOMaToB ¢ IMaMSThIO. P

Ilycth 3amaH CUHXPOHHBIN aBTOMAaT A B BUIE CTPYKTYp-
HOM CXeMbl, a TakXe Ta0JuILBl Nepexo10B-BbIX0I0B BUAA
Taba. 4-7 u3 11. 4. ABToMatr A MMeeT BXOIBl X1, . o Xn,
BBIXOIH 2y, ..., 2y U BHYTPECHHUE NEPEeMEHHBIE Y1, ..., Ym.

Ha pwuc. 5-18 mpencraBieHa TumoBasg peaam3amns caMo-
npoBepsiemoit CBK mnst aBTomara ¢ mamsitbio 4, roe JV —
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KOHTPOJUPYEMBIA  aBTO- oz

var JI, JAY—ponon- ST, T 1T T
HUTENbHBI aBTOMAaT Az g—1—t 1 oy
Jlpyrue  0603HAaYCHUS " =

Te Xe, YTO M Ha pHC. ! | gz

5-12, mpencTaBisiomeM o I = , %
TUTOBYID  peaqu3aiuio P = mpe— i
CXeMbl BCTPOCHHOTO KOH- s 74 A
Tpons M KOMOMHAmM- T | —m ozl
OHHOTO YCTPOWCTBA.  Cumtponmustgun

Pasnuua cxem Ha puc. Puc. 5-18 Tenoaas peaidsauna ca-
5-18 u 5-12 cocrour B wonpoeepsemoli CBK znr asTomara
HaJIMYUU Ha IIEPBOM U3 ¢ nDaMAarew.

HUX BXOJa CUHXpPOHHM3a-
LIMA aBTOMAaTOB A U1 AII’ a TaKX€ OTCYTCTBUU CXEM CXKaTuA.

OHDEAEHGHME rpynn He3aBUCUMbLIX BbIXO40B

Kak u a1 KoMOMHallMOHHBIX YCTPOWCTB, pa3buMeHMe BbI-
XOIOB KOHTPOJMPYEMOIO aBTOMaTa C MaMSThlO Ha TPYIIIbI
HE3aBUCHMBIX BBHIXOJOB MOXHO IPOBOIUTH IO 00O0OIIEHHOMY
rpady (cM. 1. 4) cxeMBl aBTOMaTa B TPU I3Tama:

1. Pa3buth BbIXOAB aBTOMAaTa Ha TPYMMbl rpaduyecku
3aBMCHMBIX BBIXOIOB.

2. OmpemenutTh sl KaxXmoi Tapbl BBIXOJOB KaXIoii
TPYIIB TpaUIecKy 3aBUCUMBIX BBHIXONOB, SBJISIOTCS JTU BBI-
XOIBI 3TOH TMaphl 3aBUCUMBIMU WM HE3aBUCHUMBIMU.

3. ChopmMupoBaTh TPYNIIBLl He3aBHCHMBIX BBIXOJOB.

[To 0600meHHOMY npady CTPYKTYPHOM cXeMbl aBTOMaTa
JI mpousBomuTcs pa30MeHHE BBIXOJZOB aBTOMAaTa Ha TPYIIIIHI
rpaduUeCcKN 3aBUCUMBIX BBIXOJOB IO aJITOPUTMY, aHAJOTHY-
HOMY paccMOTpeHHoMYy B § 5-3 amroputmy AS5-2 11 KOM-
OMHALMOHHBIX ycTpoiicTB. IlocKOAbKY B MaTpMlle COeIuHe-
HUI, MOCTPOEHHOI Mo 0000IIeHHOMY rpady aBTOMara, Mo-
KeT He 0Ka3aThCsl CTOJOLIa, HEe CoAepXalero eIuMHuIl (3a
cyeT OOpaTHBIX CBs3ei), To 1. 1 anroputMa AS-2 ciemyer
U3MeHUTb. B u3MeHeHHO (opMyaupoBKe M. 1 aaropurma
A5-2 umeer BUI:

1. OrMeruth M1000# cTONOEL, HOMEP KOTOPOTO HE IIOJ-
yepKHYT. HamoMHUM, 4TO CTOOLBI C MOMYEPKHYTHIMU HOME-
paMM COOTBETCTBYIOT BepliMHaM ob6obmenHoro rpada, co-
IeDXKallUM BHELIHME BbIXoAdbl. Jlajee MpPUMEHSIOTCS BCe
ocTaJbHble NMYHKTH ajiroputMa AS5-2 B TOM BuAe U B TOM
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MOCJIeN0BaTebHOCTY, KaK OHM M3JI0XEHbl B OMMCAHUU aJIro-
puUTMa.

Brimonnum, kak 6610 onucaHo B § 4-2 ri1. 4, mocTpoeHue
YaCTUYHBIX TaOJuIl MepexonoB-BbiXoA0B (Tumna Taba. 4-9)
HEHMCIIPaBHBIX aBTOMAaTOB ITyTeM MOIECIMPOBAHUS MOBEACHUS
aBTOMAaTa ¢ MHBEPTHPOBAHMEM BBIXOJOB €r0 MaKCHUMalbHBIX
moacxeM (A Kaxmod m3 B ONMHOYHBIX JIOTMYECKMX HEWC-
MPaBHOCTEl BBIXOLOB MAaKCHUMAaJbHBIX ITOACXEM).

PaccMoTpuM 1Ba BbIXOZA 21 M 22 aBTOMATa, MpUHauie-
Xaumux i-# rpynmne rpa@uYecKd 3aBUCHUMBIX BBIXOIOB.

Hns ompeneneHUs 3aBUCUMOCTH BBIXOIOB 2,y M Zjp IIPO-
CMOTPHUM comepxXumoe KieTtok (Xy, Yj) Tadm. 4-8 u 4-9
(w=1, ..., r; j=I1, ..., q). CpaBHUM TIOKOMIIOHEHTHO 3Ha-
yeHus BHIXOLOB Z%; m Z%,;, b=1, 2, ..., B. Ecaum cpemn
HeMpaBUIbHBIX 3HaueHMit ZP,;x0Tsa Obl omHoro be{l, 2,

, B} 3HayeHna o0enX KOMIIOHEHT 2,1 M Zip HeNpPaBHJbHBI,
TO BBIXOABI 2:1 U 22 3aBUcCUMBI. [locTpouM rpad, £ BepliuH
KOTOpPOro 0003HayeHbl CUMBOJIAMM BBIXOIOB 2, ..., 2z, a Ma-
pbl BEpILIMH, COOTBETCTBYIOLIMX 3aBUCUMBIM BBIXOAAM, CO-
eIMHeHH peOpamu. [IpuMeHUM K 3TOMYy Tpady ONMMCaHHBIN
Bblllle anroput™ AS5-3 ¥ HaiiieM rpynnbl He3aBHCHMBIX Bbl-

xomoB. Hns Kaxmoii rpynmnsl {2y, ..., zlpl}..... {Z40 .-

LELY zhph} HE€3aBUCHUMBIX BbIXOJOB BbIYUCIINM (I)YHK]_[I/II/I

¢, =Z“ @ @zlm' vy P2y, @ @z[;

pe€ajln3yeMbi€ CX€MaMH CBEPTKU.

MocTpoeHne AOMNOJIHUTENLHOrO AUCKPETHOro YCTPOWCTBA

Terepb MOXHO MOCTPOMTH TAOJIMILY MEPEXOAOB-BBIXOI0B
aBromara Ay Ilo ymcay CTpoK M CTOJOLOB, a TaKXe IO
mepexogaM dTa TaOJKIla ITOJHOCTBIO COBIAZAET C TaOJIMIIEN
MEePEX0I0B-BbIXOI0B MPABUIbHO (DYHKIHMOHUPYIOIIETO aBTO-
mara A. Yucao BeixogoB aBroMata Ay paBHO A, a ux QyHK-
UUKu 2y, ..., 2'n WHBEPCHBI (pyHKum[M @1, ..., @a. B coort-
BETCTBMM C OTHM JUIS 3allOJHEHMs 3HAUEHHS BbIX0Aa Z w;
KIeTKU (Xyp, Yj) Tabnuubl nepexolOB-BHIXOJOB aBTOMara
A npou3BOASTCS BBIUMCICHNE M MHBEPTUPOBAHME 3HAUCHMUIL
GYHKUMA @i, ..., @n 10 3HAUCHHMSIM COOTBETCTBYIOLIMX KoM-
MOHEHT {211, ..., 2,1}, {&nt, ooy 24y, BekTopa Z%;,
3aIMCaHHOTO B KieTKe (Xyp, Y;) TaGMUIBI I1€PEXOI0B-BBIXO-
JIOB TMpaBWJIbHO (GYHKIMOHMpYOIEro aBromara A. Ilomy-
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YEHHad Ta6J’II/IL[a NEPEXOa0B-BbIXOA0OB OJId AJI MOXET OBITh
MHUHHUMU3UPOBAHa, U IIO Hel CTPpOUTCA CXEMa, pean3yroliad
aBroMar Ay ¢ BeIXOZaMu 2’1, ..., 2.

IMpumep 5-11. IToctpoum camomnpoBepsemylo CBK mist xonbleBoro
perucTpa ciaBura, CTpyKTypHasi cxeMa KOTOpOro npuBeiaeHa Ha puc. 4-10,
00001eHHbI rpad — Ha puc. 4-11, a Tabnuuell nepexoROB-BHIXOAOB
aBisercs Taobn. 4-11.

O6pamasicb Kk 00001IeHHOMY Tpady CXeMbl perucrpa, HaxoauM, 4TO
BCE BBIXOIBI 2j, 22, 23 H 2400pa3yl0T €IMHCTBEHHYIO TPYMIY TpaduyecKu
3aBUCUMBIX BBIXOIOB.

JIns aHanM3a 3aBUCHMMOCTH BHIXOIOB 2j, 29, 23, 2, MEXIy c000it
BOCTIONIb3YEMCSl  pe3yJabTaTaMU MOIEIUPOBAHUS PETUCTPA, TPOBEAEHHOTO
paHee ITIpM paccMOTpeHMM mpumepa 4-5. PesynbTaThl MoOIeNMpPOBaHUS
mpeAcTaBieHbl B Tabil. 4-12, comepxamieir 4eThipe (IO YMCIY MaKCHMajb-
HBIX TIOICXEM) YacTMYHbIe TaOJMIBI MEPEXOA0B-BBIXONOB.

CpaBHHMM TIOKOMMOHEHTHO 3HAYEHMS BEKTOPOB BBHIXOAOB KaXmoii
kietkn (Xw, Y;) w=1, 2, j=1, 2, 3, 4 tabn. 4-11 u COOTBETCTBYIOUINX
KJIETOK YaCTUYHBIX TaOJMIl MEepexodoB-BbIXOAOB W3 Tabm. 4-12. IlpoBogum
TAKOE CpaBHEHME [ KaXHoil mapbl BHIXOAOB (KOMIOHEHT) {21, 2a},
{z1, 23}, {21, 2s}, {22, 23}, {22 24}, {23, 2i}, mpoBepss Kaxublii pas,
MPUHUMAIOT T 00a BBIXOAA Mapbl OJHOBPEMEHHO HeIpPaBUJIbHBIC 3HAue-
Hug B Tabn. 4-12. B wacrHoctu, mng knetku (1,1) mmeem: Z%;=1100 u
Z',= 0100, Z2;,=1000, Z3;= 1110, Z*3;=1101. 3HavyeHus mapbl BHI-
xonoB {z1, 23} B Z°% — 11, a B «HempaBWJbHBIX» BekTopax — 01, 10, 11,
11 COOTBETCTBEHHO, T. €. BBIXOABI 7\ M 29 002 ONHOBPEMEHHO HE MPUHU-
MaloT HeMpaBUJIbHBIX 3HaYeHUI B Kinetke (1,1).

BrINoNHMB yKa3aHHBIE ONEpally IS BCEX Map BBIXOZOB M IJISI BCEX
KIeTok Tabn. 4-11 wm 4-12, Haiinmem, 4TO Bce BBIXOABI 23, 2», 23, 2i He3a-
BUCHUMBI MEXIy CO0OOI, T. €. COCTABJISIOT OOHY I'PYIIY HE3aBUCHUMBIX BbI-
xonoB. [loaToMy HeT HEoOXOOMMOCTH CTPoHTh TIpad, oToOpaxarouuit
f;%CHMOCTM BBIXOOB pErucTpa, M 00pabaThiBaThb €ro IO aJITOPUTMY

IMoctpoum Tabnuiy mnepexomoB-BbIXOZOB aBToMaTa Ay 3aroToBuMm
tabnuuy (tabna. 5-8), comepxauryio aBe cTpoku ius BxomoB {X,}p u

yeTeipe cronbua ana cocroauuit {Y,}. Tlpucoum croabuam Tabm. 5-8

Te Xe HOMepa COCTOSIHUI, KOTOpble NPUCBOEHBI cTojbOumaM Tadnm. 4-11,
a BO BCE KJIETKM 3aHEceM Te Xe HoMepa COCTOSHMMU, KOTOpble COaepXKaT-
cs B COOTBETCTBYWOLIMX KieTkax Tabna. 4-11. Hampumep, B knetrky (1,1)
Tabn. 5-8 3aHeceHo cocrTosAHMe 2, Tak Kak B kiuetke (1,1) rta6m. 4-11
comepxurcs cocrtosiHue 0110, Homep KoToporo 2.

Ta6auuma 5-8

{¥y}
Yo/ 2y 1|2 3 | 4
oo | oo | eorr | 1601
1 [o § yn | 2/00 3/11 I 4/00
{Xv}l?
1y | 3/00 4/11 ] 1700
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Onpenenum 1o Tabsa. 4-11 3HayeHus GyHkunn ¢ =2, @ 2, d z,;Pz,’

MoJIexallleid peanu3allud CXeMHOU CBEpTKU. BbluMcCleHMS TOKa3bIBAIOT,
4yToO IS Kaxaoi kiaeTku Tada. 4-11 ¢=0 (B kaxmoil KieTKe IBa BbI-
X0la MMEIOT HYJeBble 3HAUEHWS M ABa — eAMHMYHbBIE). [loaToMy moiy-
yaeM ¢==0, a 3T0 O3HAyaeT, YTO HEOOXOAMMOE YCJIOBME CaMOIpOBepsie-
moctt CBK (cm § 5-1) He BHIIONHSETCS. DTO YCIOBHME COCTOUT B TOM,
410 B mporecce HYHKIMOHUPOBAHUS Ha KaXJOM BBIXOAE CaMOIpPOBEpsie-
Moit CBK poMXHBI OBITh KaK €IMHMYHBbIC, TAK M HYJEeBble 3HAYCHUS CUT-
HaJOoB.

B rTakuMx cHMTyauMsax TIpYyNIbl HE3aBUCHMbIX BBIXOZOB, [UISI KOTODPBIX
okazajoch @=0 (wm ¢@==1), ciaeayeT MOMbITATbCI Pa30UTh Ha ABE WIU
OoJibiliee YMCI0 (BIUIOTH A0 YKMCIA BBIXOAOB B TpyIIe) IOATPYIIN He3a-
BHCHMBIX BBIXOZOB M peanH30oBaTh (GYHKIMK ¢ OTHETBHO IUIS KaXmoi
MOATPYIIITHL.

PazobbeM rpymumy {21, Z2, 23, 24} HE3aBUCHMBIX BBIXOJOB DErMCTpa
Ha IIBe MOATPYMIBL {21, 25} U {25, 2¢}. Boumciaum s xaxmoil KiIeTKu
1aba. 4-11 3HayeHuss GYHKUMHA @1=3; D 2o u Qo=23P z:. Temepp 1
U @2 He SIBIAIOTCS KOHCTaHTaMu. IlomecTuM B KJIETKM Tabja. 5-8 3Haue-
HUSl BBIXONHBIX (YHKUMA 2’y M 2’; aBroMara Ay, KOTOpHIE MHBEPCHBI
3HAYCHUSIM @ H @ HAWICHHBIM JUIS COOTBETCTBYIOLIMX KJIETOK

Taen. 4-11, 21=01, Z2=@,.
[Mocne MuHumuzauuum tadn. 5-8 (cocrossHust 1 u 3, a takxke 2 u 4

9KBUBAJEHTHBI) OymeT TMoJydeHa TaONMIa Tepexof0B-BBIXOIOB OMOJ-
HUTENBHOTO aBTOMarta Az, TpencraBieHHas Tadm. S5-9.

ABromMar Ay MOXeT OBITh peajM30BaH OJHMM TPUITEPOM CO CUET-
HbIM BXxogoM. Ha puc. 5-19 mpexacrtaBieHa mojyuyeHHash TUIOBas peaiu-
sauusa CBK mns peructpa caura. Cxema caMmompoBepsieMa, Tak Kak Ha
KaXIyl0 CXeMy CBEPTKH IO MOIYII0 2 IIOCTYIAlOT BCE 4YeThipe Habopa
3HAYEHUN UX BXOMHBIX HEPEMEHHBIX 2y, 2p H 25, 24

B § 5-6 Oymer mosydeHa Oojiee MpocTasi peaam3alisi caMONpoBepse-
moit CBK mnsa peructpa casura puc 4-10.
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Puc. 5-19. Camomnposepsemass CBK ans peructpa cmsura puc. 4-10.
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5-5. TUNOBAA peanu3aums CAMONPOBEPAEMbIX CBK
ons KOOOB t U3 n

B § 5-2 O6uam paccMOTpeHBI METOABI ITOCTPOEHMSI CaMo-
nposepsieMbix CBK 1ist komoB m M3 1. DTHU cXeMbl IIpem-
Ha3HauYeHbl [JIs1 OOHapyXeHMsS JI000ro HEKOJOBOIO CJIOBa,
YHUCJIO eAMHHI[ B KOTOPOM OTJIMYHO OT T. DTO 3HAYMUT, 4YTO
CBK mma xomoB m u3 n OOHaApyXHMBAlOT BCe O0OHOHQnNpas-
AeHHble owubku. OMHAKO, €CIM HEeoO0XOoOAMMO OOHapyXu-
BaTh TOJbKO OAMHOYHBIE OLIMOKM B KOAOBBIX CJOBaX, Mpo-
ueaypa mocrpoeHus camonposepseMbix CBK cyuecTBeHHO

YIPOLIAETCH.
Pa3o6beM 7 3afaHHBIX KOHTPOJMPYEMBIX BBIXOLOB Ha
nBa nogMHoxectBa A={a, ..., am}, B={b1, ..., bu—m} TaK,

YTO B MEpBOE MOAMHOXECTBO BXOASIT TOUYHO /M BBIXOAOB M
BO BTOpOe — (n—1m) BBIXOIOB.

[MocTpouM cnenyiomue GYHKUMUA fi ¥ /2, gBadiouecs
BBIXOAHBIMU (YHKUUSIMU camonpoBepseMoit CBK nis Komos
m u3 n:

a) [,=a,B.. 0Dt ]ec:m M — HeYeTHOE WHHCJIO,
f,=5bB..Pb,

HAd

6 fi=a.D. Dtm ] ecN¥ M — deTHOE HHCD,

f:——*bt@--- @bn-m'

Ha puc. 5-20,a u 6 mpexacraBlieHB CXeMBl peaau3aluu
YKa3aHHBIX QYHKIMI IpU HEYETHOM M YETHOM M.

PacoMoTpuM  peanu3auuio, mpeCTaBIeHHYIO Ha
puc. 5-20,a. Eciu m — HedeTHOE 4uCI0, TO IPU YETHOM (He-
YeTHOM) 4YMClie eJUHUI] B MOAMHOXECTBE A B Ipolecce mpa-
BWJIbHOTO (DYHKIMOHUPOBAHMS MCTOYHUKA KOJAa /M W3 N
B TOAMHOXeCTBe B OymeT HeueTHOe (YeTHOE) 4YHUCIO eau-
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Hul. B pesynabrate Ha BhIXOmax fi, fz OyIyT cyliecTBOBaTh
napsl 3HaueHuit 01 u 10. Ecniu ymcio eguHul] B KOJe YMEHb-
HIATCS. WIM YBEJIMYUTCS HA ONHY EOMHMIY, TO Ha BBIXOZaX
f1, /2 noasutca mapa sHauenuit 00 uaum 11. DTo 3HAuMT, uTO
paccmatpuBaemas CBK Gymer oOHapyxuBaTh Bce OIMHOY-
Hble OIIMOKW B KOmE M M3 A.
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Puc. 5-20. Peammsaunst dyHkumii f; u fo.
a — TIpU HEYETHOM m; 0 — IpPU YETHOM T.

Ecniu  KoHTpoiaupyemble BBIXOObl SBJISIIOTCS BBIXOAAMMU
JUCKPETHOTO YCTPOMCTBA M OTU BHIXOABI COCTABISIOT OIHY
rpynny He3aBUCMMBIX BbixogoB, To CBK Oymer oOHapyxXu-
BaTh BCE OJMHOYHBIC JIOTMYECKHME HEMCIPABHOCTU IMCKpPET-
HOTO YCTpPOMCTBA.

Paccmorpum peanumsanuio puc. 5-20,6. Eciu m — deTHOe
Yuca0, TO B Ipollecce MPaBUJIbHOTO (YHKUMOHUPOBAHUS
B 000MX MOAMHOXeCTBaX A M B YEeTHOCTh YHMCIA COUHUIL
Oymer oamHakoBa. B pesynbraTe cHOBa Ha BbIXOJaX fi, [o
Oyayt cyumectBoBath mapbl 3HadyeHuit 01 wm 10. Ecim 4ucio
eIMHUL] B KOAE YMEHBIIMTCS WJIW YBEJIUYUTCS Ha OJHY eau-
HUIY, TO Ha BHIXOHAX fi, /2 mosgBUTCA mapa 3HayeHuil 00 win
11. Temepr HeoOXoAMMO IOKa3aThb, YTO paccMaTpuBaemas
CBK sBasieTcss caMoIpoOBepsIeMOId.

Iycte m<<(n—1)/2, ecnu n — HeueTHOe, WM m<n/2,
€CIi 1 — YEeTHOEe YMCI0. BDTO 3HAYUT, YTO YMCIO CAMHUII
B Kome m u3 n MeHble uuciaa Hyleil. Torma Ha Bxomax
CXeMBl CBEPTKM, peanusyooueidl QyHkuuio fi, OyILyrT MOSB-
IAThCcsl HAaOOpPBI, coAepxXallhe ONHY eAMHMIY BO BCEX BO3-
MOXHBIX COUETaHUSIX ¢ m—1 HyneMm; IBe eAMHUIL BO BCeEX
BO3MOXHBIX COYeTaHMSIX ¢ m—2 HynramMu U T. A Kpome
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TOr0, Ha BXOJAX CXeMbl CBEPTKM OydyT Takxe HaOOpPBI, co-
cTosilMe U3 Bcex Hyneil u Bcex eamHul. [lockonbky C9,,-
+C'm+ ... +Cmm=2™, To Ha BXxOJaX CXeMbl CBEPTKH, pea-
nu3ytonieil pyHkuuio /1, B mpoliecce MpaBUIbHOTO (DYHKIIMO-
HUPOBAHUA TIOABATCA BCe 2™ BO3MOXHBIX BXOJHBIX Ha0O0-
poB. DTO 3HAYWT, YTO HA BLIXOZE [i OYIYT OOHAapyXeHBI BCe
BO3MOXHBIC OMMHOYHBIE ¥ KPATHBIEC JIOTMYECKUE M KOHCTAHT-
Hble HEUCTIPABHOCTM CXEMbl CBEPTKM, peanusymouieit byHK-
uuo /1

PaccMOTpMM CcXeMY CBEPTKH, pEaNU3yIOLIyI0 (QYHKLHIO [z
(puc. 5-20,a 6). ITokaxeM, 4TO /I KaXIOTO BXOHA 3TOMU
CXeMbl CBEPTKM Cpeou BXOINHBIX HAOOpPOB Bcerga CYyLIECTBY-
10T IBa Habopa, COCeNHUX MO JaHHOMY BXOAy, M Ha 3TUX
IBYX Habopax ¢yHKUus /2 u3MeHsIeT cBoe 3HaueHue. Jleii-
CTBUTENbHO, MYCTh HAa HEKOTOpHIA Bxoxm b, te{l, ..., n—m}
CXeMbl CBEPTKM, peanusyollneil ¢GyHKIMIO /2, MOcTymaeT Ha-
oop, B kotopom b;=1. Takoii HabGop Bcerma CyIIECTBYeT.
Tak Kak 4WCIO €OWHUI] B KOIe MEHbIIE YKUCia HyJel, TO
cpend HaboOpoB, TOCTYNAIONIMX Ha CXeMy CBEpTKHU, Bceraa
CyLIECTBYET Habop, cocemiHMii mo Bxomy b, T. e. Ha 3ToM
Habope b,=0, u Ha 3TUX OBYX COCeOHMX Habopax (QYHKIUS
fo usMeHserT cBoe 3HaueHMe (IIOCKONBKY UHCIO €IMHMNIL
B rpynmne B usMeHsieTcss Ha eauHuny). JokasaHHoe mJis
CXeMBbl CBEPTKH YTBEPXICHHUE SABISAETCS MAOCTATOYHBIM YCJIO-
BMEeM OOHApyXEHHS BCEX ONMHOYHBIX M KPATHBIX KOHCTAHT-
HBIX HEMCIIPAaBHOCTEW BXOJOB M BBIXONOB (y3JI0B) 3JIEMEHTOB
CBK, uMeroleii peanu3anuio B BUAe APEBOBUAHON CTPYKTY-
pbl Oe3 pa3BeTBJEHMN Ha BXOJaX M TOCTPOSHHOH Ha 2JeMEH-
Tax IPOCTOr0 MM cloXHoro Gasuca (cM. § 5-1). ITosromy
Ha BHIXoOe [ OymyT OOHApyXeHbl BCE ONMHOYHBIE M Kpar-
Hble KOHCTaHTHBbIE HEWCIPAaBHOCTH BXOAOB U BBIXOAOB 3Jie-
MEHTOB «CyMMa IO MOIYJIO 2», Ha KOTOPBIX IOCTpOEHA CXe-
Ma CBEPTKM, peanusynomas GYHKUUIO fo.

Iycte m=(n-+1) /2, ecau n HedeTHOoe, wiaum m>n[2,
€CJIM 1 YeTHOe YMCJI0. DTO 3HAYUT, YTO YMCJIO €OUHUIl B KOIe
m u3 n OoJbllie yuciaa HyJew.

B srom ciayuyae Ha BbIxoze f; OymyT oOHapyKeHBI BCE
ONIMHOYHbIE M KpaTHble KOHCTAHTHbIE HEHCIIPABHOCTH BXOAOB
1 BBIXOJOB B3JIEMEHTOB «CyMMa II0 MOIYJIIO 2», Ha KOTOPBIX
MOCTpOEHa CXeMa CBEPTKM, peanusyiomas ¢yskuuio fi. Ha
BBIXOJ€ fo OYOYT OOHAPYXKEHBI BCE BO3MOXHBIE ONMHOYHBIE U
KpaTHBIC JIOTUYeCKME HEWCIPaBHOCTH CXEMBI CBEpPTKHU, pea-
ausyloueit GyHkuumo fo.

W, HakoHel, paccMOTpPUM Cjydail, Korja YMCIO €AMHUII
B KOA€ m u3 n (paBHO 4UCIy Hyileid. B aToM ciayyae Mol
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uMmeeM Kon % u3 2k. Torma 2k BbIXOZOB pa30MBalOTCAd Ha
nBa noaMHoxkectBa A U B paBHoit MomHoctu: A={a;,

. ary, B={by, ..., bp}. Peanusaumm camonposepaeMoii
CBK 115 HEY4eTHOro u 4eTHOTo k AHAJTOTMUHBI peaU3aLIM,
NpuBefeHHBIM Ha puc. 5-20,a, 6 npu m=n—m=~k. Ha Bx0-
Jax Kaxmoil CXeMBl CBEPTKH, pealu3yIOUuX QYHKIUM f; U /2,
B MMpOLECCE MPaBUJIILHOTO ¢)YHKHHOHHDOB3HHH MMOABATCA BCE
2k BO3MOXHBIX BXOIHBIX Ha6opoB. I[l03TOMY Ha BBIXOZE
f1(f2) 6ynyr ob6HapyXeHB Bce BO3MOXHBIE OIMHOYHBIE X
KpaTHBIE JIOTUYECKME U KOHCTAHTHBIC HEHCIPABHOCTH CXEMBI
cBEpPTKM, peanusyioueii ynkuuio fi(fe).

Mpumep 5-12. Tloctpoum camomposepsiemyio CBK mns koma 3 us 6.
IMockobKy k=3 — HeYeTHOE YMCIO, TO THUIIOBAsA peann3alus CTPOUTCS
B cooTBeTcTBUUM ¢ puc. 3-20,a. Ha
puc. 5-21 nmpencraBieHa THOOBASA
peanu3arus CaMoTIpoBepPsIeMOit
CBK gng xoma 3 u3 6 IpeBOBHI-
HBIMHM CTPYKTYypaMH Ha IBYXBXOIO-
BHIX OJIEMEHTAX CIOXEHMS II0 MO-
oy 2.

IMpumep 5-13. Tloctpoum camo-
- MPOBEPSIEMYI0O CXeMy BCTPOEHHOTO
KOHTpONS i JewHdpaTopa, Cxe-
Ma KOTOpOro JaHa paHee Ha
puc. 5-3. Pa3oObeM BBIXOABI JelIN-
¢dbpatopa 2, ... 2s Ha TPYNIbl He-
3aBUCUMBIX  BbIxomoB.  CorjiacHo
0b6o61eHHOMY Tpady (puc. 5-4) Bce
BBIXOABI IemudpaTopa pa3OUBAIOT-
¢A Ha CNEAYIONUNe TPYIB rpadude-
. CKM 3aBHCHMBIX BBIXOHOB: {z;, 23},

{22, 26}, {23, 27} m {24, 2s}.

Pac. 5-21. THHOBaE peann3alus PaccMotpuM  rpynmy  {z;, 2s)
camgnponepﬂeuof( BK mnst K0-  rpaduuecku 3aBUCHMBIX  BBIXOHOB
Za 3 u3 6. nemngparopa. [nd mapsl  BEIXOJOB

9TOW TPYMNBl TpaduIecKy CYIIECT-
BeHHOIl BepuIMHOW siBiseTcs BepwinHa [ (cM. puc 5-4), coaepxaiuas
onemeHTsl {1, 2} Jlng ompeneneHus 3aBUCHMMOCTH BBIXOJIOB 2; U 25 INpPO-
BEPMM Ha TOXIECTBEHHOE DABEHCTBO HYNIIO BHIPAXECHMUS:

N

Hodmegwesmis A

Rogmuoweemie 8

dzl dz' .
dy, dy, ?
) 21—*—?:?‘_.:
2y = FaXy;
dz _— - -
Ey-i—:l-x,@ﬂ-x,:x,;
dz
dy: =1.2, D05, = %3
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dzy dzy, _
e gy =X, %, = 1.

Orciofa clemayer, 4To BBIXOAbl 2; U 25 HE3aBUCUMBI. AHAJOTUYHBIN
aHaIu3 3aBMCUMOCTH APYIMX Tap rpaduuecku 3aBUCHUMBIX BBIXOAOB TIO-
Ka3bIBaeT, YTO BCE OTH Taphl BHIXOJOB HE3aBUCHMBI MeXIy coboil. DTo
3HAYUT, YTO BCE BBIXOIBI AellMdpaTopa HE3aBUCUMBI MeXIy co0oii, T. €.
COCTaBNAIOT OAHY TPYMNY HE3aBUCHMBIX BBIXONOB — {21, 25, 23, 2i, 25,
2, 27, 2s}. Ha 3Tux BHIXOZaX B TIpOLlECCE MPABMIBLHOTO (DYHKIMOHUPO-
BaHUs Aewmndparopa peanusyercs kox 1 u3 8. B stoM Kome m=1 u
n=38. Tlockonbky m=1 — HeueTHOe 4YUCIO, TO THUMOBAd peanU3aLMs
CTPOUTCS B COOTBETCTBUU ¢ puc. 5-20,a. Ha puc. 5-22 mpencraBieHa TH-
nmoBas peanusanus camomnposepsemoit CBK mng memudpartopa, BBIION-
HEHHas Ha JOBYXBXOIOBBIX 3JIEeMEHTAaX CJIOXEHHs Mo moxyiio 2. B kaue-
CTBE 3JIeMEHTa @1 MOAMHOXECTBAa A B3AT BBIXOI Z; (MOXHO OBLIO B3STh
Mo0O0i ApPYroil BBIXOM), OCTalbHbIE BBIXOABI OTHECEHBI K TOAMHOXE-

CTBY B.
I [o o PPN oy Iy
N e o
_ -O"-*
L7 O - OZx
7] o SER—— =G 25
£ Q5
b e
ra Yo . L Ty
{
A S N R T e

Puc. 5-22. TumnoBast peanusauus camonpoepseMoit CBK mna memmudpa-
Topa puc. 5-3. o

IMpumep 5-14. Tloctpoum camomnposepsemyto CBK nmns perucrpa
cmeura (cMm. puc. 4-10). [lpu paccmorpenum mnpumepa S5-11 OblIO ycTa-
HOBJIEHO, YTO BBIXOIBI 21, 22, 23, 24 COCTABISIOT ONHY TPYNIY He3aBUCH-
MBIX BBIXOTOB. HeTpymnHO 3amMeTWTh, 4TO B Tpollecce MPaBUIBHOTO (DyHK-
[MOHUPOBAHMS PETUCTPa Ha O3THX BBIXOAAX peanusyercs Kom 2 u3 4.
[lockonbKy 2=2 — 4eTHOEe YMCIO, TO THUIOBAasA pPEANU3aLMsA CTPOUTCH
B cootBeTcTBMH ¢ puc. 5-20,6. Ha puc. 5-23 mpeiacraBieHa HCKOMast
peanu3zanuscamonposepseMmoit CBK.

3nech HEOOXOOMMO OTMETUThH Cleaylolee 00CTOsTeNbCTBO. [ Ko-
na 2 u3 4 Bcero cyutecmByer C%,=6 KOJOBBIX CJIOB, COJEPXAIIUX TOUYHO
IBe eIMHWIIBI U IBa HYJs. B mpouecce mpaBuiabHOro GYHKIIMOHUPOBAHUS
perucTpa Ha ero BBIXOAAX TPHUCYTCTBYIOT TOJNBKO YETHIPE KOIOBBIX CJIO-
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Ba— 1100, 0110, 0011, 1001. Tem He MeHee Ha KaxAblii JIBYXBXOLOBOM
SJEMEHT CJIOXKeHHsT 10 MOIYJII0 2, C TMOMOILIBI0 KOTOPBIX PEannu3yloTcs
ﬁy}mun” fi M /2, TOCTYmalOT BCe BO3MOXHBIE MX BXONHbIE HAGOPEL.

03TOMY TP TIPaBWILHO (DYHKIMOHUPYIOMEM PEerucTpe CABUTAa Ha Bbl-

3 Wy L F
Z 3
Ol 1y > 22
hl
e} - 5 (23
CuHARORY - B
FUGUR u » —) T
L P e Q

ar| |4z o

jﬁZI -0

Puc. 5-23. TumoBast peanusamus camompoBepssemoit CBK mms perucrpa
cnsura puc. 4-19.

xone fy(fz) OymyT oOHapyXeHbl BCE BO3MOXHBIE OIMHOYHBIE U KpaTHbIE
JIOTMYECKMEe U KOHCTAHTHBIE HEWCIPABHOCTU CXEMBI CBEPTKH, pPEaNu3ylo-

weit dynkuuio fi(f2).

5-6. NOCTPOEHME CAMOMPOBEPSIEMbIX CBK, OBECNEYMBAIOLLINX
YACTMUHYIO NPOBEPAEMOCTb KOMBWHALIMOHHbLIX YCTPOWCTB

KoMbuHalMoHHOE YCTPOMCTBO Ha3BIBa€TCS YaCTUYHO
MPOBEpPSIEMBIM, €CIM JI00as ero OAWHOYHAS KOHCTaHTHas
HEMCIIPaBHOCTh (HEMCIPAaBHOCTh M3 3adaHHOTO Kiacca) 00-
HapyxuBaeTcs CBK xors O6b Ha ogHOM 3agjaHHOM HabOope
3HAYEHUIl BXOIHBIX IepeMeHHbIX {X}p.

XapakTepHON OCOOEHHOCTBIO PACCMOTPEHHBIX paHee Me-
TOOOB  IocTpoeHus: camompoBepsieMbix CBK  gBisioch
yCIOBUE, II0 KOTOpOMY J000€ IIOSBICHHME HEIPaBUIbHBIX
3HAYEHMI BBIXOJOB KOHTPOJIMPYEMOTO YCTPOCTBA HEMEIICH-
HO (DUKCHPOBANOCh CXEMOM KOHTpPOJsS. DTO YCIOBHME O3HAa-
YJaeT, YTo Kaxpaas JIOrMYecKas HEMCIIPaBHOCTbH YCTPOMCTBa
oOHapyxXuBajach Ha KaXIOM M3 TeX BXOIHHIX HabOpOB M3
{X}p, KOTOpBIE A Hee ABAAITCA TecToBbIMM. Ocmabum 3TO
TpebOBaHME M OTPAaHMYMMCS TeM, YTOOBI KaXaas OJUHOYHAs
CYIIECTBEHHAs KOHCTAHTHAs HEUCNPABHOCTh OOHapyXuBa-
Jlach XOTsS OBl HAa OTHOM TECTOBOM IJIsi Hee BXOILHOM Habope
u3 {X}p. [Ipy 3TOM MOXHO BO MHOTMX CIyyasdX IOJYYUTh
6onee mpoctbie peanusauuu CBK. Ilmatoit 3a ato ympouie-
HUe SIBISETCS TO, UTO HE BCce HEUCIPABHOCTU OymyT oOHa-
PYXMBAThCSI @ MOMEHT MX IIEPBOTO IMPOSBICHHUS HA BHIXOAAX
KOHTPOJIMPYEMOTO YCTPOMCTBA.

202




—

Ipouenypa moctpoenus CBK, obGecneunsaromeit yactuy-
HYIO MTPOBEPSIEMOCTh KOMOMHALIMOHHOTO YCTPOKWCTBA, COCTOUT
U3 CleNyloUuX Onepaluii;

a) MO 3aJlaHHOW cXeMme YCTPOWCTBA BBIIEISIOTCS m €€
MaKCUMaJTbHBIX OJHOBBIXOJHBIX MOICXEM;

0) cTposdTCs m 4YaCTUYHBIX MPOBEPAIOIIUX TECTOB s
yerpoicrBa; i-#t (i=l1, 2, ..., m) 4acTMYHBIA TecT OOHapy-
KMBaeT BCE HEMCIPaBHOCTM (M3 3aJaHHOro Kjacca) i-§
MaKCUMalbHOM TOACXEMBI TIPM YCIOBUM, YTO OCTalIbHBIE
MaKCUMaJbHBIE TTOACXEMBI MCTIPABHHI;

B) BBIMOJHSETCS M-KpaTHOe MOJAEJUpPOBaHWE PabOThE
HeucIpaBHOro ycrpoiictea; i-e (i=I1, 2, ..., m) Moumeaupo-
BaHME BBIMOJHSETCS Ha BXOAHBIX Habopax i-ro 4aCTUYHOIO
tecta, npuHamiexauwux {X}p, Ipyu BKIIOYEHHOM WMHBEPTOPE
Ha BBHIXOJE [-H MaKCHMalbHON IOJACXEMBHI;

I) pe3yabTaThl MOIEIMPOBAHUS 3aHOCATCA B MOATAOM-
Ibl HeNPaBUJbHBIX 3HaUYCHUU oOIIel TabAMIIbI UCTUHHOCTH,
aHaJIOTUYHOH Tabm. 5-1;

1) BBITIOJNHSIETCS KOAMPOBaHWE oOuIel TaOJMUbl MCTUH-
HOCTH 3HavyeHUsAMHU yHKuuii fi, /2. 3navenus 00 u U B mox-
TabJuIlaX HeMpaBUJIbHBIX 3HAYEHUH MPOCTABISIOTCS TOJbKO
B TeX CTpOKax, MJISI KOTOPBIX BBIMOJHSJAOCH MOJEIHUpPOBAHUE,
B OCTaJbHBIX CTPOKAX 3HaueHUs fi, fo Ge3pasIUUHBL;

€) 10 ToJyueHHOW oOueil Tabiuille MCTUHHOCTU BBIMOJ-
HSETCS CHUHTE3 CXeMbl BCTPOEHHOTO KOHTPOJIS, peaau3ylo-
meid Gyukuun fi u fo.

Omnepanus M. «a» BBIIOJHSETCS MO aaroputmy A4-1, omnu-
CaHHOMY B TI. 4

Onepauus m. «0» MO MOCTPOEHMIO YACTUUYHBIX MPOBEPSIO-
IIAX TECTOB MOXET BBITIONHIATHCS JIOOBIM H3BECTHBHIM METO-
JOM, B TOM 4YHMCJIe MeToJaMH, M3M0XeHHbIMU B [1-5, ri. 3]
B OGonbmivHCTBEe ciyyaeB IS CIOXHBIX YCTPOMCTB HM3-3a
OTPAaHUYEHHBIX BO3MOXHOCTEH METONOB MPUXOAUTCS Orpa-
HMYMBATHCI KJIACCOM ONMHOYHBIX KOHCTAHTHBIX HEHCIPaBHO-
CTeil Ha BXOZAaxX M BBIXOJAX 3JeMEeHTOB MaKCHMAaJbHBIX TIOI-
CXEM.

BapuaHTOB 4aCTUYHBIX TECTOB JAJISI ONHOW W TOW Xe Mak-
CUMallbHOM MOJACXeMBbl MOXeT OBITh MHOTO. 3ajgaua BbIOOpa
JyYIIero M3 HUX (HampuMep, MUHMMAJIbHOTO TO YHUCTY "Te-
CTOBBIX HabOpoOB, Bce MM OOJBIIMHCTBO KOTOPBIX MpPHUHAMI-
nexat MHoxecTBY {X}p) BecbMa Tpomo3sika. Pemrenue o10i
3aJayd He BXOAMT B HAIUIM IIeJM 3[€Ch, a H3JaraeMblii Me-
Ton obecrmeuuBaeT mnoctpoeHue CBK, cioxHocTh KoTopoit
3aBUCHUT OT KavyecTBa YaCTUYHHIX TECTOB.

3aMeTUM ele, 4TO YacTHMYHBIE TECTHI OIS MaKCHMalb-
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HBIX TIOACXEM MOXHO TOJIYYMTHh OPYTMM MyTeM, a WMEHHO,
MOCTPOUTh CHayajla TeCT ISl YCTpPOWCTBa B 1IEJOM, a 3aTeM
BBIICIUTh M3 ‘HEr0 YacTUYHBIC TECThl IS MaKCHMAaJTbHBIX
noacxeM. BrimeneHne YaCTUIHBIX TECTOB MOXET IMPOBOAMTH-
cs1 160 B HPOLECC TOCTPOCHUS TeCcTa I YCTPOMcTBa, JTUOO
mocye MOCTPOEHUS TIPU MOMOINM MOAENMPOBAHUS YCTPOUCTBA
C HEMCIPAaBHOCTSIMH €ro MaKCHMalbHHIX TojacxeM. HakoHerr,
yKaXeM Ha BO3MOXHOCTb BBIACICHUS YaCTUYHBIX TECTOB IS
MaKCHMaJbHBIX TMOACXEM IIYTeM MOIETMPOBAHUS yCTPOICTBA
¢ HEHCNIPaBHOCTSIMH Ha MHOXecTBe {X}p3aJaHHBIX BXOMHBIX

HabopoB.

OHCpaLlI/IH II. «B» npeaycMarpuBact MOACIHUPOBAHUC IIO-
B€ACHHUA HECUCIIPABHOTIO YCTpofICTBa Ha Ha60an YaCTUYHBIX
TECTOB IPU HHBEPTUPOBAHIH BbIXOJAOB MAaKCHUMAaJIbHBIX IIOX-
cxeM. fIcHO, 4TO TIpW TaKOM MOJEIMPOBAHWUM OyIyT OOHa-
PYXUBaAaTbhCa BCE TC JOTMYECKHE (a 3HA4YUT, U KOHCTaHTHbIC)
HCUCIIPABHOCTHU, KOTOPLIC O6Hapy>KI/IBa}OTCH MOCTPOCHHBIMU
YaCTUYHBIMU TECTaMMU. OHCpaLII/IH II. «B» M ciacayrmliada 3a
Hell omepalus I. «I» MOTYT OBITh MCKIIOUEHBI, eclid UHDOP-
Mauus, HeoOXoauMmasl IS 3alOJHEHMs MOATabAML Hempa-
BMJbHBIX 3HAYE€HUU 06]].[6171 TaGJII/IL[I:xI NUCTUHHOCTHU, (1)I/IKCI/I-
PYETCA IpU MNOCTPOCHUMU YAaCTHUUYHBIX TECTOB.

ITpumep 5-15. TMocrpoum camormposepsemyio CBK, oGecmeunsaromryio
YaCTUYHYIO MPOBEPSAEMOCTh KOMOMHALMOHHOIO CyMMaropa, cxeMma KOToO-
poro u ee 0600IIeHHBI rpad) mpeiacraBieHb Ha puc. 5-16,a, 6.

WmeioTcss 1Be MakcMMalbHbie MOACXeMBbI ¢ Bbixogamu Si u Ci. Yac-
TUYHBI MpPOBEPSIOIMI TecT, KOTOpPbIE OOHApyXMBaeT HEUCIPAaBHOCTHU
MOACXeMbI, peanusyoneid GYHKUHMIO Si, COIEPXUT Cleayioliue Habopbl
3HAQYEHMH BXOMHBIX MEpeMEHHBIX @i, by, ci—q1: 001, 010, 101, TI0. Ha
9TOil COBOKYMHOCTM HabOpOB KaXIblii M3 ABYXBXOAOBBHIX 3JeMeHTOB (]
u 4) cloXeHUS MO MOAYIIO 2 TPOBepsieTcsl Ha Bcex 4YeThipeX Habopax

3HAYEHUU CBOUX BXOJOB.

COBOKYMHOCTb BXOIHBIX HAa0OPOB 3HAYEHWl TeX Xe MEpPEeMEHHbIX a,,
b,, €i—1, TPOBEPSIOIIMX MOACXEMY, KOTOpas peanusyeT QYHKLUHIO Ci, Cle-
nyromas: 001, 010, 011, 100, 101, 110.

IMockonbky GYHKIMOHMPOBAHME CyMMaTtopa OMNpeaeJeHo Ha Bcex
93 yabopaX 3HAYeHUH BXOAHBIX MEPEMEHHBIX @i, Di, Ci—1, TO HaliJeHHbIE
HaOoOpbl TMPOBEPSIONIMX TECTOB 3aBEIOMO COIEPXAaTcsi B MHOXECTBE
{Xp} 3amaHHBIX BXOAHBIX HabGOpOB.

MoctpouM o6myl0 Tabauily MUCTUHHOCTU Uisl cymmartopa (tabm. 5-10),
B KOTOpPOW MOMECTHM 3HauyeHHUs, peaju3yeMble Ha BBIXOAAX S; M Ci Ha
MHOXECTBaX BXOIHBIX HA0OPOB TOJYYEHHBIX YACTUYHBIX MPOBEPSIOMIMX
TECTOB MpM TOCJHEN0BATENbHOI 3aMeHe B cXeMe cymMMmaropa (GYHKUMi aue-
MEHTOB 4 MU 6 Ha MHBEPCHbIC QYHKLIMHU.

Kak yxe roBopuioch, Nmpu KOAUPOBAHUU OOINEH TAaOJMIIBI MCTMHHO-
cti 3HaueHUsAMH GyHKumit f; u fp ciemyer cTpeMUTbCS K TOMY, YTOOBI
Kaxnaasg u3 GYHKUMi f; U f, 3aBUCeNa OT MEHBIIErO Yucjia MEepeMEHHBIX.
[Ipu BBIMONHEHHOM B Ta6i. 5-10 BapmaHTe KOAMpPOBAaHWSA I (QYHKIMU
fi (fa) cyulecTBEeHHBIMH ABAAOTCS TepeMeHHble bi. Ci—t, Si (@, by,
Ci—1, i), npudyeM 3HaueHus ¢yHkuuu f (f2) coBmamaroT co 3HaYEHUAMHU
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Ta6auma 5-10

a; 8 ¢, 5 6 nofs Cuepa

¢ O 0 0 0 1 0

0 0 1 1 0 1 0 Hcenpasaas

0 1 0 1 © 1 0

o 1 1 0 1 0 1

1 1] 0 1 0 1 0

1 0 1 0 1 0 1

| 1 0 0 1 0o 1

1 i 1 1 i i 0

g {l} (1] g g g g C unpepTOpOM HA BhI-
1 0 " 1 1 i 1 xpae aleMenta 4

1 1 0 1 1 1

[H 0 1 1 1 1 1 C REBepTUPOM HA BLI-
0 1 0 1 1 1 1 Xoae ajeMenTa 6
1] 1 i ¢ 0 0 0

f 0 0 | B 1 1

1 o 1 o 0 o 0

i 1 0 o 0 0 0

nepeMeHHBIX Si (Ci) Ha Bcex Habopax, 3a ucKIo4eHmeM Ha6opa 00000
(11111) (aibici—18ics). ®ynukuuu /1 u fa uMeOT crenyolue peanusa-
unu: fi=(bi\Vci-1) Vsife=+(aibici—1)ci. Ha puc. 5-24 npencrasiena
CBK cymmatopa, koTopas fBIsieTCd CaMONpPOBEPAEMOii, Tak KaK (yHK-
unu fy ¥ /2 ¥MET pa3feNbHBIE pealu3alMd B BUIE IPEBOBUIHBIX CXEM
0e3 pa3BeTBJIEHUI Ha BXO-

Jax, M ANd Kaxaoil  cyle- e ——

CTBEHHOU BAOJAHONK mHepeMeH- —

Hoit Qyukuuu /1 u fp ¢ & o ) 54 oS
y 2 cpeln & Ot i | w0l

HaGopoB, BXOAAIMX B IOA- iy ® [ | é

TaGNULly WMCIpaBHBIX 3HAye-

HUI oOweil TabauIlbl MCTUH-
HOCTH,  CYIIECTBYIOT  Mapbl
MPOBEPSIOIIUX HabopoB.
KoMOuMHanMoHHBI cymMMaTop

ABIAETCA 4aCTUYHO IPOBE- L N
psAeMbIM BCIEACTBME TOro, yro —— — — T T T TT T T
BCE  €r0  ONMHOYHEIE KOH- Pac. 5-24. Cawmonposepremas
CTaHTHBIE HEMCIPABHOCTHU Ta- CBK A/% 9acTHUHO NMpoBepReMo-
PAHTMPOBAHHO OOHApyXUBa- ro cymmaropa puc. 5-16.a.

forcs CBK Tonbpko Ha BXOn-

HBIX Habopax YaCTMYHBIX IIPOBEPAIOIIMX TECTOB CyMMaTopa. BuImoIHUB
aHaJIM3 CXeM, pealu3yloInx QYHKUUU f; U f2, IPM UHBEPTUPOBAHUU BBI-
XOmOB Si ¥ C,, MOXHO YCTAaHOBHUTb, YTO HEMCIIPABHOCTU CyMMaropa, IIpo-
SIBISIONIMECS Ha BBIXOAE Si, He OOHApPYXMBAIOTCS Ha BXOAHBIX Habopax
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000 u 100 (a@.b.ci-1), a nposBisAlOlIMECS HA BHIXOJE ¢, — Habope 111
(a:b.c.—1). TlpuuMHa 3TOrO COCTOMT B TOM, YTO YKa3aHHble HaboOphbl He
BOLLIM B COOTBETCTBYIOIIME YACTUYHBIE TECThl, M CIy4YailHO 0Ka3alocCh,
4TO0 Ha 3TMX Habopax 3Hauyenus ft, f, paBHel 10. C mpyroit cTopoHHI,
TaKXe CIy4aiiHO IMOJYYMJIOCh, YTO HAa He BOIIGANIMX B YACTUYHBIM TECT
IUIsL TIOACXeMbI C BhIXOZOM S. (c.) HaGopax 011 u 111 (maGope 000)
HEUCIIPABHOCTH, TIPOSIBASIOLIMECS Ha BBIXOAE S, (¢.), OOHapyxuBarmoTCH,
TaK KaK Ha 3TUX Habopax 3HauyeHus ft, f, paBHB cooTBeTcTBeHHO 11
u Qo (11).

IIpumep 5-16. Iloctpoum camompoBepsiemylo CBK mis memucparo-
pa, CTpYyKTypHas cxema M 00O0OIIEHHBIX Tpad KOTOPOro M300paxeHbl Ha
puc 5-3 m 5-4 CornacHo ob6o6meHHoMy Tpady nemudparopa MMeeTcs
12 MakCUMalbHBIX ONHOBBIXOAHBIX MOACXeM. [lapbl 3J€MEHTOB, BXOHS-
IUX B TMOACXEMbI, a TaKXe COOTBETCTBYIONIME IOACXeMaM YaCTHYHbBIC
npoBepsiiomine TecThl Nemudpatopa U TEPEMEHHBIX (X;, X2, X3) Cle-
IyloIue:

I. {1, 2} —o000, 100, 010; X% ;

2, {3, 4} —100, 110, 000; % =

3. {5, 6} —010, 110, 000; & o

4. {7, 8y— 110, 010, 100; s ]
5. {9, 10} —000, 100, 001; * - ¢
6. {11, 12)—100, 00O, 101;

7. {13, 14} —010, 110, 011;

8. {15, 16} — 110, 010, 111;

9. {17, 18} —001, 101, 000;

10, {19, 20} — 101, 001, 100;
11. {21, 22} —O11, 111, 010;
12. {23, 24} — 111, O11, 110,

B obmieit Tabauiie uCTUHHOCTU Hemudparopa (cM. Tadba. 5-3) B moa-
TabnullaXx HEeMpaBUJIbHBIX 3HAYCHMH ompenenseM 3HaYeHUs GyHKUuA f'\
U f’s TONBKO JUIsl BXONHBIX HAOOPOB, BKJIIOYEHHBIX B COOTBETCTBYIOLIME
JacTUYHBIE TecThl. IS 5KOHOMMM MecTa B Tabi. 5-3 TpencTaBieHBI TOJb-
KO B¢ IOATAGJMIL HENpPABWIbHBIX 3HAYEHHH — IS MaKCHMAaJbHBIX ITOM-
cxeM 1 u 12

C uenblo mosnyueHuss npoctoit peanusauuu CBK npu KomupoBaHuM
o0meil TabaMIbBl MCTUHHOCTH 3HauyeHMsaMu (yuxkumid f'y u f’» pasobbem
BCE BBIXOABI HelMGpaTopa Ha ABe TPYIIbBI: B TEPBYIO TIPYNNY BKIOYUM
BBIXOIbI, 1S KOTOPBIX BXOAHBIE Habophl Heurdparopa comepxkaT 4eTHOE
YHUCNIO EeOMHUI, BO BTOPYI0 — HEYETHOE YMCIO eIMHHUIL. Bce BBIXOIBI e-
udparopa mpu 3TOM pa3OMBAIOTCS Ha ABe rpymmbl: {21, 2i, Ze, 27} W
fe, 23, 25, 2s}.

3akoaupyeM 0OILIyl0 TaOJMLYy MCTUHHOCTU (Tabi. 5-3) 3HAYEHUSAMU
dyukuuit 'y u f’y cnenylomyuM obpazoM: a) B MOATaGIMIIE TPaBUIbHBIX
3HaYeHMI B CTpPOKax, ComepXalluX eIMHMIBI B CTONONAX, MpPHMHAIIeXa-
IUX IepBOM (BTOPOI) TpYIIE BBHIXOAOB, IIOMellaeM 3HaueHus [1=1,
f'a=0 (f/1=0, f/,=1); 0) B mnoxTabnuIaXx HEMPABUIbHBIX 3HAYECHUII
B CTpOKaX, COAepXalluX BCe Hymu, momemaem 3HaueHus [1=0, f/»=0,
a B CTPOKax, COAepXallMX OBe eNHHHIBI, — 3Hauenus [1=1, fo=1.
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Ipu TtakoM KoxaupoBaHum moiaydaeM f'; =21\V2:\V2e\Vzm [2=2,\/2:\/
V25V 2s. Peanusaiiusi caMoTpoBepsieMOil CXeMbl BCTPOEHHOTO KOHTPOJIS,
obecrnevynBaoLIeil YaCTUYHYIO TPOBEPsieMOCTh AeludpaTopa, MpeacTas-
JIeHa Ha puc. 5-25

Ha xaxnayio u3 cxem WJIMA, ¢ momolupio KOTOPBIX peanu3yloTcs
dyukuuu f'y u f’2, B mpouecce npaBunbHOro GYHKLIMOHUPOBAHMS AeLIN(-
paTopa MoCTynamT Habopsl MUHMMaibHOro Tecra — 0000, 1000, 0100,
0010, 0001 (21242627 unu 2923252s). [loaTOMY Ha BbIXOZE f/; (f’2) OyAyT
00HapyXeHBl Bce ONMHOYHBIE U
KpaTHble  KOHCTAaHTHBIE  HEWc-
MPABHOCTU CXEMBI, peanusyio-

weit _ dyukunio  f1(f'3). FeT T T T T

CpaBHuBas puc. 52 u 5-24 o |37 L2
(a Takxe puc. 5-5 u 5-25), Ha =z . 975
KOTOPBIX TIPENCTaBJIEHBl CaMO- Zz L of;
nposepsembie  CBK, obecneyu- z 1 S7%
BalOLIMe MOJHYI0 M COOTBETCT- Iy ) i ——
BEHHO YacTHYHYI0  TpoBepse- I I_ 7,
MOCTb CyMMmaTopa (memudparo- ! E— A
pa), JEerko 3aMeTHTh pa3iuuue ! —1_
CXEM 10 CJIOXHOCTH peanu3alii. ' I
Bosee mpocThie CXEMBI 4acTHU- :

|

HOU POBEPSAEMOCTHU MONTYYAIOTCS
3a CyeT yBeJUYeHUs yucia 6es3- |
pa3nuyHbBIX 3HaYeHuidt ¢GyHkuut 0~———— ————=

/1 u fo (1 u f'2) mpu xommpo-

BaHWM TOATAGIUIl HETPaBWIbHBIX Pue. 5-20  Camompopepaemas
3HAYEHU OOIIMX TaOJMI[ MCTHUH- CBK ang uacTeunO npoBepaeMO-
HOCTH. ro gelndparopa pue. 5-3.

3AMEYAHWA NO BUBJIUOTPAGUU

B [5-2, 5-5] BBemeHBI MOHSITUS TOJTHOCTBIO CaMOIIPOBE-
pSIEMBIX TUCKPETHBIX YCTPOWCTB M CXEM BCTPOEHHOTO KOH-
Tposig. CienyeT OTMETUTb, YTO TMOHATUE MOJHOCTHIO CaMoO-
nposepsemoro [V ompenensier kjgacc M30BITOYHBIX YCTPOUCTB,
B KOTOPBIX Kaxjaas HEUCHPaBHOCTb OOHapyXuBaeTcs Ha
MHOXeCTBE pabouyuX BXOAHBIX HAOOPOB MJIM MOCJEA0BATEJ]b-
HOCTe!l  (BBIMOJIHSAETCS CBOWCTBO CaMOTECTUPYEMOCTH) W
Kaxnaas HEUCNPaBHOCTb MPOSBISETCS Ha BBIXOAAaX TOJbKO
B BUJE HEKOJOBBIX CJOB (BBIMOJHSETCS CBOMCTBO 3alIWIIECH-
HOCTH OT HeuchpaBHocTe). [Ipm 5TOM MOAMHOXECTBO HEKO-
JIOBBIX CJIOB HE JOJIKHO IMepecekaTbcss € MOAMHOXECTBOM
KOJIOBBIX CJIOB, PealM3yeMbIX HMCIPAaBHBIM YCTPONCTBOM.

[Tonstue monHocThio mpoBepseMoro AY [4-1, 4-10, 5-13]
ompenensieT yCTpOWCTBa, B KOTOPBIX Kaxnash HeWcIpaB-
HOoCTh oOOHapyxwuBaetcss CBK B MOMEHT ee mepBOro mpo-
SIBJICHUSI Ha BBIXOJAaX YCTPOWCTBA B BHIE HEMPaBUIBHOTO
cioBa. Ilpu »TOM mMoOAMHOXeCTBA MPaBMJIBHBIX M HeTNpa-
BWJIbHBIX BBIXOOHBIX cioB 1Y Moryr nepecekatbes. biok,
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colepxXalluil MOJHOCThIO TIpoBepsiemoe Y u camompoBe-
paemytlo CBK gBnsercs momHOCTbIO caMONMpPOBEPSAEMBIM.

NznoxenHsle B § 5-2 MeTombl MOCTPOEHUSI CaMOIMpPOBE-
psgempix CBK nng xomoB m m3 n mpenjnoxeHwsl B [5-2, 5-5].
Cxema cxatusg Ha puc. 5-11,a omucana B [5-5, 5-6]. Cxema
cxatus Ha puc. 5-11,6 mpennoxena B. A. BamuubiM,

UccnenoBaHue ycaOBUM MOCTPOEHUS CaMOTPOBEPSIEMBIX
CBK a1 KoMOMHAIIMOHHBIX YCTPONCTB IIpoBeneHo B [5-13].
CTpyKTypHBIE MeTOAbl MOCTpoeHUs camompoBepsieMbix CBK
mo wmonymio 2 (camompoBepseMblix CBK TumoBoit peanm3sa-
UUK)  MpeAaOXeHBl IS KOMOMHALMOHHBIX  YCTPOMCTB
B [5-13] u mis aBTOMAaTOB ¢ MaMAThIO B [5-1].

OnucaHuI0O TPOLEAYp MOCTPOEHUS TOJHOCTbIO CaMOINpo-
BepSIeMbIX IOCJAEeNOBATENBHOCTHBIX YCTPONCTB IOCBSLIEHBI
pa6orel [5-4, 5-10]. Merogsl MOCTPOEHMA MOTHOCTLIO CAMO-
MpOBEpPSIEMbIX MOCIEI0BATEIbHOCTHBIX YCTPOWUCTB C HUCIMOJIb-
30BaHMEM KOIOB R M3 n NMpPU KOZMPOBAHMM BHYTPEHHUX CO-
CTOSIHMIT aBTOMAara paccMOTpeHHl B [5-8, 5-9, 5-11].

[TonstTue yactuyHo mposepsieMoro JIY u mnoHsTHEe Ya-
CTUYHO camMompoBepsaeMoro JIY BBeAeHBH COOTBETCTBEHHO
B [5-13, 5-16]. B [5-16] yacTuuyHast caMONpOBepPsIeMOCThb
UCIMOJIb3YeTCs AJISI OpPTaHU3allMU KOHTPOJST apu(pMeTUdeckKux
M JIOTHYECKMX Omepallifi.

B [5-3] paccmaTpuBaeTcd mpolenypa IMOCTPOEHUS caMo-
MPOBEPSIEMBIX CXEM BCTPOEHHOTO KOHTPOJS AN pa3aelMMBbIX
KomoB. B pabGore [5-12] mpednoxXeH MeETON TOCTPOCHHUS
CaMOTIpOBEPSIEMBIX YCTPOMCTB Ha OCHOBE ajJbT€PHATUBHOM
JIOTUKM, B KOTOPOW TMOCJIEN0OBAaTEIbHO BO BPEMEHM peaiu-
3yeTcd Kak cama (QyHKUMSI, TaKk U €€ CaMOJBONCTBEHHad
byHKINA.

[MocTpoeHHass mo H3MIOXEHHOMY B § 5-6 Mmeromy camo-
nposepsiemass CBK, oOecneuyuBalomiasg 4YacTHMYHYIO IIpOBe-
pseMOCTb Aemu@paTopa, COBIAamaeT CO CXEMOi, NpUBEICH-
HoM B [5-7].

B [5-15] Ha mpumepe KOMOWMHALMOHHBIX CXEM pPaccMOT-
peHa mpoleaypa MOCTPOEHUS OJHOBBIXOJAHBIX CaMOIIPOBEpSsie-
MBIX cxeM KoHTposnd. OpnnosweixonHble CBK rapanHTupyioT
oOHapyxXeHHUe BceX OMAMHOYHBIX HeucmpaBHocTedl B Y u
CBK u mpu BHIMOJTHEHUN HaWAEHHBIX B [5-15] ycaoBuit Beex
KpaTHBIX KOHCTAaHTHBIX HeHUcCIpaBHOCTell Ha Bhixomax Y
u B camom CBK.
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