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B crathe nokasana BO3MOXKHOCTh HCKJIIOUMTH 3aTpaThl HA TIPHOGPETEHHE HIIH H3TOTOBJICHUE
CIICHHANLHBIX JJAOOPaTOPHBIX CTEHZOB Ul OOYUYeHHs METOAMKE TIOMCKa MecTa W BHA
OTKA30B B JIMCKPETHBIX KOMOMHAIIHOHHBIX YCTPOMCTBAX, TPHBEIEHBI METOBI TIOHCKA OTKA30B
U ONTUMH3ALMsl JJMaTHOCTHYECKMX TECTOB JUISI CHCTeM M arperatoB aBHALIAOHHOTO
00opy10BaHMSI.

Jltst ipoBejiennst 1abopaToOpHEIX paboT [0 aHATM3Y HAJEKHOCTH ABHAIIMOHHBIX
CHCTEM BO3HHMKACT HEOOXOJIMMOCTh Pa3spabOTKH CIENUAIM3UPOBAHHLIX CTCHIOB.
Hsroronenne ux Tpebyer MarepUalbHBIX 3aTpaT, HATHIHUS JIOTOIHHTEIHHBIX
CILY)KEOHBIX HIOMEIEHUH 1 PUBJICUCHIS COCTaBa JIaGopaTOpui.

[looromy mpe/utoxken UMUTAIMOHHBIN CTEH/I-TPEHANKED JUTSl M3YISHHS METOJIOB
IIOUCKA OTKA30B, NPE0OPa30BaHUsI CTPYKTYPHBIX W (DYHKIHOHAIBLHLIX CXEM CHCTEM
aBHAI[MOHHOr0  obopyroBanuss  (AO) B CIPYKTYPHO-JIOTHYECKHE — MOJICIH
(CKpeTHbIC KOMOMHAIMOHHBIE YCTPOHCTBA), MPHOOPETEHNSI HABLIKOB TPOBEICHHUSI
TIOUCKA OTKA30B U IHOCTPOCHHUS ONTUMAILHBIX IIPOIPAMM JHATHOCTUPOBAHUS.

[Ipu BbIGOpEe BAPHAHTOB WCIONHEHWS CO3JAHHS CTEHJA OBbUI IPOBEICH
NIyGOKHH aHATM3 CYINECTBYIOIHIX A3BIKOB H CPeJl IPOrPAMMHUPOBAHMS U BHIGpAH
A3BIK HporpaMMupoBanust «Delphi», T.k. 3alyckaeMble (aiiibl THIIA «comy», «exem,
«baty, He TPEOYIOT IONOITHUTEILHBIX CPEJICTB C JIHIEH3UPOBAHAEM IIPOIPAMM.

PaspaGorannas mporpaMma IO3BOJSIET HMPOCMOTPETh MEHIO «MeTouueckue
yKasauusi». [Ipu OTKpBITHH OKHa Ha SKpaHe JUCIUIes OyjeT NPUBEICHA METOIUKA
IPOBE/ICHUA 1IOUCKA OTKA30B C PEalbHON KOHTPOILHO-IPOBEPOYHOM almaparypoi,



MeTOJKa padoThl CO CTEH/IOM, BapHaHThI OTKAa30B, NPUMEPHI BBIIOJIHCHHUS U
0(hOPMIICHUS PE3YJILTATOB PaOOTHI, KOHTPOJILHLIE BOIPOCHL.

Kpome 5Toro mpegaycMOTPEHBI NMPOIrpaMMBbl MPOBEJICHHST TPEHAXA IO MOHCKY
MeCTa ¥ THIIA OTKA30B JUISI IPOCTEHITNX KOMOMHAIIMOHHBIX CXEM.

B mumreparype [1,2] 0oApoOHO H3NOKEHA METOAMKA NPeoOpasOBaHUs
CTPYKTYPHBIX ¥ (YHKIHOHAIBHBIX cXeM cucreM AQO B CTPYKTYPHO-JIOIHIECKHE
MOJIENIH U IOCTPOCHUS TaOIUI «IIPU3HAKA-COCTOSHIS.

[Tpumep MOCTPOEHHS YCTPOMCTBA BCTPOSHHOIO KOHTPOJS ¢ JIOTMYECKOH
KBOPYM-CXEMOH IpeJicraBiieH Ha (puc. 1).

Taxum 0OpasoM, MOCTPOECHHE ONTHUMAIBHBIX ILIAHOB KOHTPOJS COCTOSHUS
cucreM AQO MOXHO IIPOJEMOHCTPHPOBATH Ha IpUMepe JoO0H KOMOMHAIMOHHOM!
CXEMBI ¢ JIornueckuMu djieMenTamu «My», « Ay, «HE».

Kaxapii 13 2JIeMEHTOB MOXKET UMETh CIIEAYIOIE KOHCTAHTHEIC BH/IBI OTKA30B
(2TO 03HAYAET, YTO MOSBUBIIIICS OTKA3 SIBIAECTCS HOCTOAHHBIM, a He cOoeM):

- Ha OJHOM H3 BXOJIOB, HE3aBUCUMO OT 3HAYEHMs BXOJHOIO CHIHAaJa, UMEeT
MECTO 3HaueHHUE 1 - 0TKa3 TUIa «OOPLIB BXOIAY;

- Ha OJHOM H3 BXOJIOB, HE3aBHCHMO OT 3HAYEHMS BXOIHOIO CHIHAJA, HMEET
MecTo 3HadeHue 0 - OTKa3 THIA «KKOPOTKOE 3aMBIKAHUE Ha BXOJIE»;

- Ha BBLIXOJIE DJIEMEHTa UMEET MECTO IOCTOSHHOE 3HaYeHUE 1 HE3aBHCHMO OT
3HAYEHUH BXOJHBIX CUTHAJIOB - OTKAa3 THIIA «OOPBIB BBIXOIA;

- Ha BBIXOJIE DJIEMEHTa UMEET MECTO IOCTOSIHHOE 3HadeHuE 0, HE3aBHCHUMO OT
3HAYEHHH BXOIHBIX CUTHAIOB OTKa3 THIIA «KOPOTKOE 3aMBIKAHHE Ha BBIXO/IC.

B nanbpeitnieM OyjeM Iojararh, 4TO KaXIbIH M3 DIEMEHTOB MOXET HMETh
OJIHOBPEMEHHO TOJIBKO OJIMH BHJI M3 HEPEUUCICHHBIX OTKa30B. ISl CIOKHBIX CXEM
ycrpoiters OyfeM TonaraTh, 4TO B YCTPOMCTBE MOXKET HMETHCS TOJBKO OJUH
OTKA3aBIIHH DJIEMEHT.
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Pucynoxk 1. YeTpoHeTBO BCTPOSHHOTO KOHTPOJLA € JIOTHYECKON KBOPYM-CXEMOH.



B paGore [3] mpuBeieH HpuUMep INOCTPOCHHS ONTHMAILHOIO allOpHTMa
KOHTPOJISL JUIS IUCKPETHOIO KOMOMHAIIMOHHOTO yeTpoiicTBa «3U-HEy.

JluckperHble  KOMOMHAIIMOHHBIE —YCTPOMCTBA ¢ OJHHM  BBIXOJOM  OTO
HPOCTEUINNE «KUPIMIUKHY, U3 KOTOPHIX IOCTPOECHBI BBMUCIUTENLHLIE CHCTEMBI.
HauGonee pacnpocTpaHeHHbIe KOMOHHAIMOHHBIE YCTPOUCTBA ¢ OMHUM BBIXOIOM 5TO
mukpocxembl M-HE n MJIM-HE. Ha ux ocHOBe mOCTpOEHBI Gollee CIOKHBIE
KOMOMHAITMOHHBIE YCTPOHCTBA.,

PaccMOTpUM  METOJIMKY  IMATHOCTHPOBAHUSI KOMOWHAIMOHHBIX  YCTPOMCTB,
IIOCTPOCHHBIX Ha JIICKPETHBIX DJIEMEHTAX Ha IIpUMepe Jemudparopa Ha TpU BXOJIa,
IPE/ICTABICHHYIO Ha (puc. 2). I'octupoBaHHOE M300pakeHHE HTOro Jemmdparopa
KaK 5JIeMEHTa BRIYUCIUTENLHBLIX YCTPORCTB I10Ka3aHo Ha (puc. 3).

Jemmdparop Ha Tpu BXoga cocrour u3 15 smementoB M-HE. 3ajaua
YCIOXKHSIETCS TEM, YTO JaHHBIE DIEMEHTHI COSIUMHEHBI MEXJIy CBOMMHU BXOJAMHU U
BBIXOJIaMH, IIOSTOMY TECTOBBIE CHTHAIBI MOXKHO IIOJATh TOJBKO HA BXOJHBIE
DJIEMEHTHI ¢ HoMepamu 1,2 u 3.

IIpu TakoM KOHCTPYKTMBHOM MCIOJHEHHH BO3MOXKHO H3MEPEHHE HE TOJIBKO
BBEIXOJHBIX CHUTHAJIOB Jienudparopa Yo — Y7 € DIEMEHTOB NoNe 8 - 15, wOo 1
BBIXO/THBIX CHT'HAJIOB IIPOMEXKYTOIHBIX DIIEMEHTOB ¢ HOMepaMu NeNe 1-7.

Jlnst KOMOMHAIIHOHHOTO YCTPOMCTBA, COCTOSINErO U3 15 DIEMEHTOB, KAKOBBLIM
SIBISIETCST  pacCMaTpUBAaeMBIi  Jlemudparop, HETPYAHO COCYUTATH OOINEE HYHCIIO
TEXHHICCKUX cocTostui. C yueroM BCeX BOBMOXKHBIX KOMOMHAIMM OJMHOYHBIX
OTKa30B «OOpEIB» MM «KOPOTKOEC 3aMBIKAHHE» OOINEe YHCIO TEXHHIECKHIX
COCTOSIHUH JIaHHOTO Jierupparopa cocrapiser 85 (S — Sgs).
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Pucynox 2. KomOuHanuoHHast cxeMa Jemudparopa, MOCTPOSHHAs Ha JUCKPETHLIX
DIIEMEHTaX.
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Pucynoxk 3. 'ocrupoBanHOe n300pakenne Jemudparopa.

Kak BHIHM, Jae Ul TAKOro IIPOCTOrO YCTpoiicTBa Kak Jemparop obumas
JMATHOCTHYECKAs] TaOIMIA IIOJyYaercst O4YeHb IPOMO3IKOH H  HeynoOHOM B
obparenun, [1ooToMy JUIsi AHATHOCTHKHE CJIOKHBIX KOMOMHAIIMOHHBIX YCTPOMCTB
IIPUMEHEHHE OOIIIX TUATHOCTHIECKUX TaOIHUIl HE IPAKTHKYCSTCS.

Eciu KOMOWHAIIMOHHOE YCTPOMCTBO BBIIOJHEHO HA MHUKPOCXEMaX MaloH u
cpejtHell CTENeHH MHTEIPAIME M €ro BOCCTAHOBJICHHE BO3MOXKHO IyTEM 3aMCHBI
OTKA3aBLIETO HIEMENTA, TO €ro JMArHOCTHKA OCYILIECTBIIAETCS B JIBA HTAIIA.

Ha nepBom srarie mpoBepsiercst paGotocnocoGHocTh yerpoiersa. Kak npasmio,
HTO JIENAETCSl B COCTABE BBHIYMCIUTEILHOM CHCTEMBI C IIOMOMILIO JIHATHOCTHYECKIX
nporpaMM. IIpy 5TOM OTKa3 JIOKAIM3yeTes JI0 OTKA3aBIIero 61oka Wil OTKasaBIIeH
[IEYaTHOM IIIATHL.

Jlis  paccMarpuBaeMoro  jemmdparopa  IpH3HaKOM — oTkaza  Oyier

HECOOTBETCTBHE KOMOHMHAIIUMA BBIXOJHBIX CHUI'HAJIOB Yo YaYiVa Ys5Ye)7 TabIUIe

UCTUHHOCTH IIpH OJHOM WM HECKOJIBLKUAX KOMOMHAITMSIX TECTOBBIX BXOJIHBIX
curgaioB. B kauecTse npumMepa B taba. 1 IPUABCICHBLL TabauIa MCTUHHOCTH
HUCITPABHOTO nemmbpaTopa U pCallbHbIC 3HAYICHUS KOMOMHAITUH BBIXOJIHBIX CUT'HAJIOB
aemmbpaTopa IpH OTKA3€ OTHOTO U3 €I'0 BDICMCHTOB.

Ta6umna 1. JlmarnocTudeckast TabMIa Ipy oTkase Aemudparopa.

BBIXOHbIE CHTHATE BhbrxopHEle CHrHATEL
BRORHSIE CHTHATEL |y 19 2Y3a Y5 V6D T YoV1Y2Y3Vads el
X X X3 UCIIPABHOTO Hemmubparopa mewmparopa py OTKase
0 0 0 10000000 10000000
0 0 1 01000000 01000000
0 1 0 00100000 00100000
0 1 1 00010000 00010000
1 0 0 00001000 00001000
i 0 1 00000100 00000100
1 1 0 00000010 00001010
1 1 A 00000001 00000101




Kak yxe Obulo ckasaHo, Ha camojere IyGMHA IOMCKA HEHCHPABHOCTH
OCYINECTBIAETCA 0  JIOKQIM3alUMM  OTKasaBImero  Oimoka. Hecoorsercrnue
KOMOMHAIIMA BHIXOJHBIX CUTHAJIOB JemudpaTopa Tabimile MCTHHHOCTH TOBOPUT 06
OTKase 6J10Ka, B KOTOPOM KOHCTPYKTHBHO PACIIONOXKEH JAaHHbIH Jermmudparop. Biok ¢
BBISIBICHHBIM OTKa30M CHUMACTCS ¢ caMolleTa. Eciau 5ToT 610K BOCCTaHABIMBAEMEIHE,
TO OH OTHPABIIAETCsT Ha peMOHT. Ecim OI0K He IIOUIeKHUT BOCCTAHOBJIEHUIO, TO OH
OTIPABIAETCS HA Y THIIN3ALMIO.

BeimonsuM  slokammsanmo  orkasa jemmdparopa. [lpexie Beero, oGparum
BHUMAHUE Ha XapakTep IPOSBICHUs OTKa3a. TabimIle MCTHHHOCTH MCIPaBHOIO
Jemmupparopa He COOTBETCTBYIOT KOMGHHAIWMH BBIXOHBIX CHTHAJIOB, TONYHUCHHBIC
IpU BXOJHON KOMOMHAIWK CUTHANA X| Xy X3=110 M BXOJHON KOMOMHAIMN CHIHAJA

X Xp x3=111 (cm. TaGu. 1). Ilpu 5TOM BXO/IHON KOMGMHAIMN CHIHANA X Xy X3=110
COOTBCTCTBYCT «HEIPAaBWIbHASD) CIMHHUIA HA BLIXOJE dieMeHTa Nel( (BBIXOAHOM
CHI'HAI )4 Ha puC. 4).

B cBoio ouepens, BxojHOl KoMOUHAIE CHIHaNA X; X, Xx3=111 cooTBeTcTBYET

«HETpaBWIbHAs) CAUHUIA Ha BBIXOJE dieMeHTa Nold, T.e. BLIXOJHOM chrHanm ys
(cM. Tabm. 1).

Panee MBI HCXOIMIM M3 IIPE/IONOKEHHUSA, Y9TO HMEET MECTO OTKA3 TONBLKO
OJTHOT'O 3 BJIGMCHTOB Jiemudparopa. MeXo/s H3 5Toro, JIOMMYHO IPEION0KITS, UTO
sneMeHTsl Nel10 u Nel4 uenpaBHbl, Tak Kak B IPOTHBHOM CIly4ae IIPUAETCs IPH3HATE,
4T0 OHHM 00a orkasanu. Ilockonbky smementsl Nel0 m Nel4 mpu ompeieleHHbIX
BXOJIHBIX KOMOMHAIMSAX CHI'HAJIA BBIIAIOT HENPABWILHBIM Pe3ysIbTaT, TO CTOIb Ke
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Pucynox 4. BbIXOjHBIE CHTHAIBI BJIEMEHTOB JIU(PATOpa, CHATHIE C HOMOIIBIO
KIIA npu BXozHol komMOuHarmu curnaia x; x, x3=110.
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JOTHYHO TIPEAHONOKHTb, YTO MPUUKHHONH OMHMOOYHBIX PE3YILTATOB  SIBISCTCS
DIIEMEHT, HOJAIONMA CUrHaI M Ha BXoJ 10 oiieMeHTa, M Ha BXOJ 14 iemenra.
TaxoBpiM siBIIsieTCs DeMeHT Ne6 (eM. puc. 4). Tax xak nogospenue 06 oTKase yIano
na seMeHT Nob, TO JIJIsT 3aBEPIICHHUS JIUATHOCTHKI €r0 HEOOXO0UMO IIPOBEPUTD.

Cruenyer yuecTh, 4To dIeMeHT Neb sBIsieTcs MCKPETHBIM KOMOMHAIAOHHBLIM
ycrpoiictom 21,

Jlnargoctuka HOJA00HBIX YCTPOMCTB pacecMoTpeHa B padore [2,3], 0TOMY 110
METOJIUKE MUHUMH3AIME TECTOB JUIS JUCKPETHBIX KOMOMHALMOHHBIX YCTPOMCTB ¢
OJIHAM BBLIXOJIOM HaM/IeM MUHUMAJILHBIE TeCThI st iementa 2H (tadur. 2).

Tabmuna 2. MI/IHI/IMIIII%I/IPOBHHHHSI JIarHocTHIeckas TabJInIa.

COCTOSHNA JIMCKPETHOTO KOMOMHALIMOHHOTO
TectoBbIE yerpoitersa 21
CHTHAMbI
OTicasbl
S .
o x= 0,
g ._
x{ x§ :E; xn=1 xék:l y*=1 2=
< WIH
y =0
1 0 0 il 1 0
0 1 0 1 0 1 0
il 1 1 1 1 1 0

[TpoBepuB sieMeHT No6 MOKHO CHEIATh BBLIBOJI, YTO IPOM3OIIEN OOPHIB €ro
epBoro Bxoja. Ecim Ovl iuarnocTrka siaeMenTa Neb rokasana ero UCIpaBHOCTD, TO
OLUIO OBl HEOOXOIMMO IPOAHAIU3UPOBATHL HUCTOUHMKM €r0 BXOIHBIX CHIHAIOB U
BBITOJHUTE JIMATHOCTHKY [IPEJIIIECTBYIONIETO eMY DIEMEHTA.

JlaHHbBIA CTEH/I-TPEHAKED PEATU30BaH B YICOHOM IIPOIECCE IPH IPOBEIACHUH
71a6opaTOpHLIX padoT 1o JucimIuimee «/narnoctuka ATy,

3ausITHS MIPOBOATCS B CIEIUATN3UPOBAHHOM KOMIIBIOTEPHOM 3alle, TIPU 5TOM
KaX(LI CTY/ICHT BBINONHSET CBOIO MH/IMBHIJyalbHYIO paboTy, Tak Kak B IporpaMme
MPEYCMOTPEH OOJILINOE KOIMYIECTBO BAPHAHTOB OTKA30B.

Pa3paloTaHHbI CTEH]] MO3BOJIAET MCKIIOYHTH MCIOIB30BAHME (OKEJIE3HOTO»
Marepualia W JIaeT IOMOKUTEIBHBIE PE3yJIBTaThl [0 OCBOCHHMIO IIPE/ICTABICHHBIX
BBIITIE METO/1aX ITOUCKa OTKA30B.
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