MHNHOBPHAYKHN POCCHUA

®denepanbHOE rOCYIapPCTBEHHOE OIOHKETHOE
00pa3oBaTeNbHOE YUPEXKICHHE BBICIIIEr0 00pa30BaHUs
«TynbCKHAM TOCYAAPCTBEHHBIA YHUBEPCUTET»

[ToTMTEXHUYECKU UHCTUTYT
Kadenpa «IIpombliiienHass aBToMaTuKa 1 poOOTOTEXHUKAY

VY TBepKIeHO Ha 3aceaHnu Kadeapsl
«IIpomplnsieHHass aBTOMaTHKa M POOOTOTEX-
HUKa»

« 17 » suBaps 2023r., nporokon Ne 2

.o 3aBemyromiero kadeapoit

: ‘é/(kﬁ O.A.Ep3un

METOANYECKHUE YKA3AHUSA
10 NMPOBEICHUI0 MPAKTUYECKUX (CEMUHAPCKMUX) 3aHATHI
MO0 AMCHHUIIAHE (MOLYJII0)
«Texnuueckue cpeacTsa HHGOPMANMOHHO-YNIPABJISIOIINX CUCTEM POOOTOB»

OCHOBHOM NMpo(eccHoHATbHOI 00pa30BaTeJIbHON MPOrPaMMBbI
BbICIIEro 00pa3oBaHMs — MPOrpaMMbI OaKajIaBpuaTa

110 HAIMPaBJICHUIO TOATOTOBKHU
09.03.02 NudopmarimoHHbIE CUCTEMBI U TEXHOJIOTUU

C HaIPaBJICHHOCTHIO (TIpodusieM)
WudopManimoHHbIe CHCTEMBI M TEXHOJIOTUH B POOOTOTEXHHUKE

®opma 00ydeHus: OUHas

Wnentudukanmonasiii HoMep oOpa3oBaTenbHOM porpammbr: 090302-02-21

Tyna 2023 roa



Pa3paboTunk(n) MeTOANYECKNX YKA3AHUI

ff.
3aitunkoB Mrops BsuyecnaBBond, KaHA.TeXH.HAVK, JOIL. (4
(DUO, oondicnocmy, yueHas cmeneHsb, yueHoe 36anue) (noonucy)

(DHO, dondicnocmo, yuenas cmenens, yueHoe 36anue) (noonucs)



IIpakTuueckoe 3anarue N1.
(2 gaca)

Wzyuenne GyHKIIMOHUPOBAHUS 3JIEMEHTOB, BHITOJIHSIOMINX OYJI€BHI ONEpalliy Hal CHTHAJAMH.

1. LEJIb: mocTpoeHue yHHBEpCATbHOMN TaOIUIBI HCTUHHOCTH I KaXKIOH YJIEBO# omnepaliy He3aBUCHMO OT YKCIIa BXOTHBIX
CHUT'HAJIOB.

2. 3AJAYA: ocBoeHHE IPOTPaAMMHOI0 OOCCIICYCHUS I MOJCITUPOBAHUS IIHU(PPOBBIX CXEM.

3. OBOPYJIOBAHUE: nepconansnas 9BM IBM PC, nporpammuas cucrema moaenupoauuss EXERCIS ¢ TabnuunbiMu 1aH-
HBIMH.

4. 3BAJAHUE: ocBouts GpyHknuu mporpammuoil cuctemsl MmoaeimupoBaHus EXERCIS u coctaBUTh TECTOBYIO CXEMY, COCTO-
SIITYTO W3 33JafONTNX TeHePaTOPOB, TECTUPYEMBIX 3JIEMEHTOB U IaTYUKOB ISl BU3YaJIN3allii CUTHAIOB

a) JUIS 9eTBIPEXBXOI0BOTO AIeMenTa U;

0) mus yeThIpexBxo10Boro 3nementa NI,

5. TEOPETUYECKUE CBEJIEHH A:

ByneBsl onepanuy SBISIOTCS OJHUMHU U3 OCHOBHBIX IIPH PAaCCMOTPECHUM JOTMYCCKHUX JCHCTBUIA HAJl ONIEPaHAaMH, YUCIAMHU
Wwin NUPPOBBIME cUrHasIaMu. C yueToM TOTro, 4To B JIt000i DBM uHbopMalus KoqupyeTcs AByMsl OCHOBHBIMU IH(pamMu win
COCTOSIHUSIMH, TO TIPY HAJIUYUU B CUTHAJIAX JIBYX HanOOJee BEIPAKEHHBIX COCTOSIHUN K HUM MOKHO IIPUMEHHUTH OYJICBBI OIIe-
paliK C yYeTOM U3MEHEHHSI CUT'HAIOB BO BpeMeHH. [Ipy 3TOM B CHIHAJIE MOXKHO BBIICIUTH YE€ThIPE OCHOBHBIX (pparMeHTa,
KOTOpBIE BIHSIOT Ha PEakiuy Jr000ro 3JeMeHTa HH(PPOBOiL JJOTUKU: YPOBEHb JIOIMYECKOTO HYJIS,, YPOBEHb JIOTHYECKOH eu-
HuU1bl, GpoHT (mepexon ot "0" k "1") u cpe3 (mepexom ot "1" k "0"):

OrpaHn4eHUE KOJHYECTBA YPOBHEH IBYMsI HE SIBJISICTCS KECTKMM. MHOTr03HaYHast JIOTHKA JIOMYCKAeT U OOJIbIIee KOJIMISCBO
YPOBHEW M pa3HOOOpa3HBIC MEPEXObI MEXKIY YPOBHAMU. [Ipu 3TOM YCIOKHSIOTCS MpaBmia G YHKIIMOHUPOBAHUS I IH(D-
POBBIX 3JIEMEHTOB MHOI'O3HAYHOM JIOTHKU.

OrpaHnyuMcsi OOIIEU3BECTHRIMY TIPABIIIAMU (DYHKIIMOHHUPOBAHUS HU(GPOBBIX SJIEMEHTOB ISl IBYXYPOBHEBO JIOTHKH C
Y4ETOM PaBHO3HAYHOCTU BXOJHBIX CUTHAJIOB:

a) JIOTHYECKOe YMHOXXCHHE: YPOBEHb JIOTHYECKOTO HYJISI Ha JIFOOOM BXOJE JaeT Ha BBIXOJE YPOBEHB JOTHUESCKOTO HYIIS,
OTCYTCTBHE HYJIEH Ha BXOJaX JaeT Ha BBIXOJIC YPOBEHb JOTHUECKON eTMHHIIEI - OyiieBa oneparst 1;

0) morn4eckoe CI0KEHNE: YPOBEHb JIOTHUECKOW EIUHHIEI Ha JFIO0OM BXOJE JaeT Ha BBIXOJE YPOBEHB JIOTHUCCKON eINHU-
Libl; OTCYTCTBHE €IMHULl HAa BXOAAX Ja€T Ha BBIXOJE YPOBEHb
JIOTUYEeCKOTo HyNsa - Oynesa omeparus MJIN;

B) JIOTHYECKOE BEIYUTAHHUE: JIFOOBIE Maphl BXOJOB C OJUHAKOBBIMHU JIOTHYECKUMHU YPOBHSAMH CBOAATCS K YPOBEHIO JIOTHUECKO-
T'O HYJIS, TFOObIC TIAPBI BXOAOB C Pa3HBIMU JIOTHYECKUME YPOBHSIMHU CBOJISTCS K YPOBEHIO JJOTMYCCKOM CTUHUIIBI - OyJieBa Ome-
pauus UCKIJIFOUAROIIEE WUJIN;

T') JIOTUYECKOE OTPULIAHUE: YPOBEHb JIOTHUECKOI0 HYJIS IEPEXOJUT B YPOBEHb JIOTUUECKOW €AUHUILIBI; YPOBEHb JIOTUYECKOM
SIMHUIBI TEPEXOUT B YPOBEHB JIOTHIECKOTO HYJIA - OyieBa omepanus HE;

Iomyunts 6a30BbIC OYJIEBHI ONEPAIMH MOXKHO C YUETOM PaBHO3HAYHOCTH JUIS JABYX BXOJHBIX CHTHAJIOB ITyTEM aHAJH3a BCEX
BO3MOXHBIX BBIXOIHBIX PEaKLIUN:

Jlns omipenienieHusl peaknnii TAKUX 3JIEMEHTOB HCIIONB3YIOT TaOJIHMIBI UCTHHHOCTH, B KOTOPBIX
YKa3blBalOT BXOJHBIE COCTOSIHUS M BBIXOJHBIE PEaKLMH JIEMEHTA.
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6. PEBVJIbTATBI PABOTHI:

[TpoBepuths TecTOBYIO cxemy a) uisi 4-xBxomoBoro anemeHTta U, 6) mis 4-xBxonosoro snementa MJIN, B) nist 4-XBX0Z0BOTO
anementa UcknWJIN, nony4uTs U 3aprcoBaTh JUarpaMMbl BXOAOB U BEIXOJOB, UCIIOJIB3Ys IPOrPAMMHYIO CUCTEMY MOAETH-
posanust EXERCIS. [Tapamerpsl reHepaTopoB 3amatorcst npernogasateneM. CoCTaBUTh TaOJINIBI UCTHUHHOCTH JUIS DJIEMEHTOB
U, WJIN, UcknJIN ¢ mpou3BOIBHBIM KOJIMYECTBOM BXOOB.



i

-

e
Y
B

Puc.1

i

7. KOHTPOJIbHBIE BOITPOCHI:
a) Kak BemomnHsieTcst OyneBa oneparus 1?
0) Kak Beimonasiercst Oynesa oneparwst MJIN?
B) Kak BemosHsieTcs OyieBa onepanus McxknAJIN?
r) Kakue ¢pparmeHTsl IUPPOBOTO CUTHATA MOXKHO BBIICTUTH?

8. OTUET: JOJIKEH COCTOSATH U3 UCCIICAYEMbBIX CXEM C IMMapaMeTpaMu 3aJaloluX reHepaTopoB, AUarpaMM BXOAHBIX U BbIXO/I-
HBIX CUT'HAJIOB K 1<a>1<,u0171 CXEMC, Ta6HI/IH HUCTUHHOCTHU HUCCJIEAYEMBIX 3JICMEHTOB C IIPONU3BOJIbHBIM KOJIMYECTBOM BXO/I0B.

9. JUTEPATVPA:
1) llInno B.JI. Tonynspusie nuppoBble MUKpocxeMbl: CIpaBOYHUK. 2-€ u3A., uenp.-Hens-6unck: Meramnyprust, YensOnn-
ckoe ot1x., 1989. — 352 c.: un. - (MaccoBas paguobuoimoTexa. Berm. 1111).

[IpakTuaeckoe 3ansaTre N2.
(2 gaca)

N3ydenue nudpoBbIX CXEM C YCTOHYMBBIMU BBIXOJIHBIMH COCTOSIHUSIMH.
RS-tpurrepsr

1. HEJIb: u3zydeHnue npoCTeHIInX 3JIEMEHTOB C BO3MOKHOCTBIO 3aIIOMUHAHUS BEIXOJAHOT'O COCTOSIHUSL.
2. 3AIAYA: ocBoeHHEe yIIPaBIICHHUS JIEMEHTAMHU C BO3MOXHOCTHIO 3aIlIOMUHAHHMSI BBIXOTHOTO COCTOSHUS.

3. OBOPYJIOBAHMUE: nepconanpHas 9BM IBM PC, nporpammuas cucrema moaenupoBanuss EXERCIS ¢ TabnuuHbIME aH-
HBIMH.

4. 3AIAHUE: CocTaBUTh U HCCIENOBATH CXEMY C YCTOWIMBBIMH BBIXOAHBIMU COCTOSTHUSIMHU Ha OCHOBE &) 2-XBXOJIOBBIX dJIe-
menToB M-HE, 6) 2-xBxonoeix anementoB MJIM-HE, B) 2-xBxon0Bbix 3nemenToB cka1JI-HE.

5. TEOPETUYECKUE CBEJEHU:

[omyunTh MUPPOBYIO CXEMY C YCTOHYMBBIMU BBIXOJHBIMHA COCTOSHHSIMUA MOXHO HCIIOJNIB3YsI OTPHUIIATEIbHBIC 00paTHBIC
CBSI3M M JJIEMEHTHI 0a30BbIX OYJIEBBIX omeparuii. [Ipu 3ToM i yIpaBICHHS JOJDKHBI OCTABATHCS CBOOOIHBIMHY JOTOTHH-
TenbHBIC BXObl. Cxema, 00Jaaaroias CrocoOHOCTRIO MEPEKITIOYATHCS B KAKOS-IMOO YCTOWYHMBOE COCTOSIHWE, HOCHUT Ha3Ba-
HHE TPHUITEPA, @ MEXaHU3M IEPEKITIOUCHHS - TPUITepHbIM. ClIeyeT ydYecTb, 9TO HE BCE DIIEMEHTHI 0a30BBIX OYIIEBBIX OIepa-
U qamyT KeJaeMblil pe3yabTar. OCHOBOM TPUITEPHOTO MEXaHU3MA SIBJIICTCS CXEMa KOJIBIIEBOTO BKIOUCHHS IBYX HHBEPTO-
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IIpu 3TOM, ecnu Ha BXOJ OAHOTO U3 3JIEMEHTOB mHocTymun Jyormueckuit "0" mwmum "1", To 3a cueT 1BOMHON HHBEPCUU B
KOJIBIIE 3TO JXE€ COCTOSIHUE BEpHETCs! 0e3 M3MEHEHUH Ha JaHHbBIM 3JeMEeHT, a oO0luee COCTOSIHUE CXeMbl OyzaeT 0e3 u3MeHe-
HUI COXPAHATBCS CKOJIb YTOJHO AOJITO.

C nenplo ynpaBieHUs] NOAOOHBIMH CXEMaMH MOXKHO HCIIOJIb30BAaTh 2-XBXO/OBBIC JIEMEHTHI:
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Cxema (puc.3a) HOCUT HazBaHWe RS-Tpurrepa, BXoapl CHMBOJLHO 0003HAYEHBI IEPBHIMUA OYKBaMM aHTJIMHCKUX CJIOB R -
Reset - Copoc Beixoma B "0", S - Setup - YcranoBka Beixozia B "'1", Q - Quit - Berxon, N - Not a quit - HHBEpCHBIN BBIXO/I.
Cxemsl (puc.30), (prc.3B) UMEIOT B OCHOBE JIPYTO¥ 0a30BBIN AJIEMEHT U COXPAHSIOT JUTSl CpaBHEHUST 0003HAYCHHUS BXOJIOB U
BBIXOJIOB.

AHamu3 cxeM mo TabnuiaMm uctuHHOCTH 1 diementoB 2M-HE, 2WJIM-HE maet Tabmuisl HICTUHHOCTH WIIH (YHKITHO-
HUPOBAHHS TPUBEICHHBIX CXEM:

IRiSiQ N | IRiSiQi N |
}—+—+—+ ————— } }—+—+—+ ————— }
1010710 1 1010 I} -Q=-1I}
1011101 -0=1 | 1011111-0=0 |
1110111-0=0 | 1110101 -0=1 |
P11 -Q=—1I] 111100 0 |
eiei3; 3 iCicisi 3 |
P XX -Q=—1I| P XX Q=TI

@OyHKuMOHUpOBaHKME cXeMblI (puc.3a) MOJKHO KPaTKO ONHMCATh TaKk: aKTUBHBIMH YPOBHSMH BX0Z0B R u S siBistoTcs ornye-
ckue "0". [Ipu komOunauny BxonoB R=0, S=1 nmeem npunyautenbubelii cOpoc Bbixomna Q=0 (N=1). IIpu komOuHaunm
Bx0210B R=1, S=0 nmeem npuHyauTenpHy0 ycTaHOBKY Bbhixona Q=1 (N=0). Ilpu komOunanuu Bxos10B R=1, S=1 numeem pe-
KM COXpaHEeHUs TMPEIbIIYIIEro 1Mo BpeMeHu coctostaust Bbixoga tpurrepa Q=IT (N=-II). Ilpu xomOuHanuu Bxoa08 R=0,
S=0 umeeM TpPHHYAUTEITHHYIO YCTAaHOBKY 000uX BbIXo70B Q=1 1 N=1. [Ipu mogade Ha BXoabl R u S nByX ppoHTOB cxema Be-
nieT ceOst HeOTHO3HAYHO, TaK KaK OyJeT BBIXOIUTh W3
MIPUHYIUTEIHLHOTO, HO HeycToWauBoro coctossaus Q=1 u N=1. B nnudpoBoii TeXHUKe HEOJHO3HAYHOCTh HE MpUeMIIeMa, To-
9TOMY JaHHas KOMOWHAIWS BXOJHBIX CHTHAJIOB MPHUHATO CUMTATH 3allpelieHHel K npuMeHeHno. OcTanbHple KOMOMHAIINN
R=x, S=X COOTBETCTBYIOT peXMMy COXPaHEHHMs IMPEABIIYLIETO 0 BpeMEHH COCTOsIHMS Bbixoaa Tpurrepa Q=I1 (N=-II).

®ynkunonupoBanue cxeMsl (puc.36) npsiMO IIPOTHBOIOIOKHO MO 3HAYSHUIO BXOJAHBIX U BHIXOJIHBIX CUT'HAJIOB, HO MeXa-
HU3M MPEXKHUN.

Cxema (puc.3B) Ul TPUTTEPHOTO MEXaHU3Ma HE NOAXONT, TaK KK UMEET PeXKMMBbI T€éHepalnuy aBTOKoJIeOaHn .

6. PEBVJIbTATBI PABOTHI: IIpoBeputh TECTOBBIE CXEMBI PHC.S, HOIYYUTh M 3apUCOBATh JUArpaMMBbl BXOJOB U BBIXO/IOB,
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UCTONb3ys nporpaMMmuyto cucremy mozenuposanust EXERCIS. [TapameTps! reHepaTOpOB 3aJat0TCsl IPENoJaBaTeIeM.

7. KOHTPOJIbHBIE BOITPOCHI:
a) Kak peanmuzyeTcst TpUTTEPHBIN MEXaHU3M COXPAHEHHUS YCTOWYHWBOTO COCTOSHUS?
0) Kakue ocoOeHHOCTH H3MEHEHHUS COCTOSTHUS BBIXOJIOB UMEET TpUrTep Ha snemeHTax 2M-HE?
B) Kakne 0coOEHHOCTH M3MEHEHUS COCTOSIHHSI BBIXOJIOB MeeT Tpurrep Ha snementax 2NJIN-HE?
r) Kakne 0coOeHHOCTH H3MEHEHHS COCTOSTHUS BBIXOJIOB UMeeT Tpurrep Ha anemenTax 2 cknJIN-HE?



8. OTUET: moymkeH COCTOATh U3 UCCIISNYEMBIX CXEM C TapamMeTpaMy 3aJafolIuX TeHepaToOpOB, AMArPAMM BXOJHBIX U BBIXOI-
HBIX CHTHAJIOB K Ka)XXJIOH cXeMe, TaOJIHIIl HCTHHHOCTH TPUITEPHBIX JIECMECHTOB.

9. IUTEPATVYPA:
1) Hlumo B.JI. Tlonymsipabie mudpoBbie MUKpocxeMbl: CIIpaBOYHUK. 2-€ U3, ucnp.-Yens-ounck: Meramnyprus, Yensoun-
ckoe oTa., 1989. — 352 c.: ni. - (MaccoBas panuoon6dnanoreka. Beim.1111).

IIpaxTuyeckoe 3anarue N3.
(2 yaca)

W3yueHne TPUITEPHBIX CXEM CO BXOJIOM Pa3pelleHust
RSE-tpurrep, DE-tpurrep

1. ITEJIb: n3ydeHne TPUTTEPHBIX CXEM Pa3IMIHOTO (QYHKIMOHAIHLHOTO Ha3HAUCHUSI.
2. 3AJIAYA: ocBoeHME yIpaBIeHHs TPUTTEPHBIMU CXEMaMHU Pa3IniyHOro (pyHKIMOHAILHOTO HA3HAYECHUSL.

3. OBOPYJIOBAHHUE: nepconansnas 9BM IBM PC, nporpammuas cucrema moaenuposauuss EXERCIS ¢ TabnuunbiMu 1aH-
HBIMHU.

4. 3AIAHUE: CocTaBuThb U HCCIEA0BATh TPUTTEPHBIE CXEMBI
a) co Bxogamu R, S, E;
6) co Bxogamu D, E;

5. TEOPETUYECKHME CBEJEHNA:

Jnst peanuzanyuy pa3IndHBIX CIOCOO0B 3aIOMUHAHUS HH(MOPMAINH C TIOMOIIBIO TPUITEPOB UX CXEMBI PACIIHPSIIOT C ITIOMO-
IIBIO IOTIOJTHUTENBHBIX 3JIEMEHTOB, KOTOPBIE TMTO3BOISIOT Ul 3THX IeJed MMETh JOMOJIHUTEIbHBIE BXObI YIIPABICHHUS.
Hcnonw3ys 6a3oByto cxemy RS-tpurrepa na sanementax 2M-HE, nony4ynm MotuduIMpOBaHHYIO CXEMY C AOTOJIHUTEIEHBIM
BX0/1oM paspeuienus E(nable) n3MeHeHMs COCTOSIHUS BBIXOJIOB IO YPOBHIO Jiorrdeckoro "0" 1 cxeMy TpaHCIISILUN JaHHBIX OT
Bxoja D(ata) co Bxomom paspemienus E(nable) Tpancnsiuu Ha Berxoa Q(uit) mo ypoBHro jormdeckoro "0" ¢ momMoImipio 1o0a-
BOYHBIX JIEMEHTOB JJIsl OYJIEBBIX omepauunii(), a Takke COKpalleHHbIC TaOIUIbI HCTUHHOCTH JJISl HUX:
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‘EIRISIQ N ‘E1DIQI N |
B R el e Rk | Bl i el b |
101010717 1 | 1010101 -0=1 |
10101110 -0=1 | 1011111-0=0 |
1011701/ -0=0 | P x (I -Q=—1I|
PO11 1 -Q=-1I]  =—=—=—=—————-—-
10j@i®;3; 3 |

10 x| x|} -Q=-1II}

Plix x|} -Q=-1II}

[IpuBeneHHBIC CXEMBI XapaKTepHBI TEM, 9TO B OCHOBHOM YIIPABIISIOTCS YPOBHIMH BXOIHBIX CUTHAJIOB, YTO B Psi/ie CIIydacB
HETIPUEMJIIEMO.

6. PESYJIbTATBI PABOTBI: IIpoBeputs cxemsl Ha puc.6a, puc.60, MOIyIUTh U 3apHCOBATh IUATrPaAMMBI BXOJIOB M BBIXO-
JIOB, HCIIOJB3Y4 MporpaMmmuyto cuctemy mozaenupoBanusi EXERCIS. IlapameTpbl reHepaTopoB Uil BXOJHBIX CUTHAJIOB 3a/1a-
I0TCA MIPENoJaBaTeIeM.

7. KOHTPOJIbHBIE BOIIPOCBI:

a) Kaxkyto pons Bemonastot ainements! 2UJIN B cxeme RSE-Tpurrepa?

0) [l gero ucmonbp3oBaH HHBEpTOp B cxeme DE-tpurrepa?

B) Kak cootHOCsTCS MexXay co0oit mo mpuoputeTy BXxoabl R 1 S co Bxogom E?



r) Kak Biwsitor ogHOBpeMeHHBIe GpoHTHI TI0 BxomaM S u E Ha Beixomsl DE-Tpurrepa?

8. OTYET: moymkeH COCTOATh U3 UCCIISNYEMBIX CXEM C TapamMeTpaMy 3aJarolluX TeHepaToOpOB, AMArPAMM BXOJIHBIX U BBIXOI-
HBIX CHTHAJIOB K KQ)XXJIOH cXeMe, TabIHIIl HCTHHHOCTH TPUITEPHBIX JICMECHTOB.

9. IUTEPATYPA:
1) Hlumo B.JI. Tlonymsipabie mudpoBbie MUKpOcXeMbl: CIIpaBOYHUK. 2-€ U3, ucnp.-Yens-ounck: Meramnyprus, Yensoun-
ckoe oTa., 1989. — 352 c.: ni. - (MaccoBas panuoou6dnnoreka. Beim.1111).

IIpaxTruyeckoe 3anaTue N4.
(2 gaca)

W3y4yeHue TpUIrrepHbIX MHOTOBXOJOBBIX CXEM
RSDC-tpurrep, DC-tpurrep

1. LIEJIb: u3y4eHue TPUITEPHBIX CXEM Pa3IMYHOT0 (JYHKIMOHAIBHOTO Ha3HAYEHHS.
2. 3AJIAYA: ocBoeHME yIIpaBIEHHs TPUTTEPHBIMU CXEMaMHU Pa3IniyHOro (pyHKIMOHAILHOTO HA3HAYCHUSL.

3. OBOPYJIOBAHHUE: nepconansnas 9BM IBM PC, nporpammuas cucrema moaenupoauuss EXERCIS ¢ TabnuunbsiMu 1aH-
HBIMU.

4. 3AIAHUE: CocTaBUTh M HCCIEIOBATH TPUTTEPHBIE CXEMBI
a) co Bxomamu R, S, D, C;
0) co Bxomamu D, C;

5. TEOPETUYECKHME CBEJEHUA:

s peanuzanuy pa3iInyHbIX CIOCOOOB 3aIIOMUHAHUS HH(GOPMAIUH C IIOMOIIBIO TPUITEPOB UX CXEMBI PACIIMPSIOT C IIOMO-
LIbIO JOMOJHUTENBHBIX 3JIEMEHTOB, KOTOPBIE O3BOJIAIOT AN TUX LEeneld MMeTh JONOJHHUTENbHbIE BXOAbI YIPAaBICHHUS.
Hcnonw3yst 06a3oByto cxemy RS-tpurrepa na sanementax 21-HE, nony4unm MomudupoBaHHy0 cXeMy ¢ 00bEANHEHUEM BXO-
10B R 1 S ¢ nonomHuTensHbIM BXo1oM AaHHbIX D(ata) n cunxponnoro tTaktuposanust C(lock) ¢ momoinsio 106aBoYHbIX dJ1e-
MEHTOB JJIs OYJIEBBIX OIepannit

TabmuIel ICTUHHOCTH JIJISL OTHX CXEM MIPHUBEICHBI TAK)KE B COKpameHHOM BHje. Cxema (puc.70) momydeHa i3 CXeMBI
(puc.7a) myTeM UCKIIOYeHHS BX0IOB R 1 S.
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[IpuBeneHHBIE CXEMBI XapaKTepHBI TEM, UTO B YIIPABISAIOTCS IPHOPUTETHO BXOTHBIMHU CHTHaJaMH R 11 S acHHXpOHHO ¢
OONBIIMM YPOBHEM NIIPHOPHUTETOM II0 CpaBHEHHUIO cO BxogaMu D n C ¢ MEHBIINM ypOBHEM.

[IpuBeneHHbIE CXEMBI YITPaBIIAIOTCS TAKKE YPOBHSAME BXOAHBIX curHaioB R u S, a mo Bxony C(lock) - ¢pponToM curnana,
YTO MO3BOJIET MOIYYUTh PsIL HOBBIX CXEM, TAKUX KaK CHHXPOHHBIE PETHCTPBI U CUETUHKHU.

6. PEBYJIbTATBI PABOTHI: IIpoBeputh cxemsl Ha puc.7a, HOJYyYUTh U 3apUCOBATh JUarpaMMbl BXOJIOB U BBIXO/IOB, HUC-
HoJb3ysl IporpaMMmHuyto cuctemy Moaenuposanust EXERCIS. ITapameTpsl reHepaTOpOB AJs BXOJHBIX CUTHATIOB 334al0TCS
IIPEroaBaTeIeM.

7. KOHTPOJIbHBIE BOITPOCHI:
a) Kakyro ponb BermomasttoT asemenTsl 3UJIN B cxeme RSDC-tpurrepa?
0) Kax obpasyercst cxema DC-tpurrepa?
B) Kak cootHOCsATCS Mex 1y coboif mo mpuopurery BXoasl R u S co Bxogamu D u C?
r) Kak Bausitot noruyeckue ypouu "1" u "0", a takxe cpe3 mo Bxoay C Ha Bbixoasl DC-tpurrepa?

8. OTUET: JOJIKEH COCTOSATH U3 UCCIICAYEMBIX CXEM C IMMapaMeTpaMu 3aJaloIuX reHepaTopoB, AUarpaMM BXOAHBIX U BbIXO/-
HBIX CUT'HAJIOB K 1<a>1<,u0171 CXEM¢C, Ta6HI/IH HUCTUHHOCTHU TPUITCPHBIX 3JIEMCHTOB.

9. JUTEPATVYPA:
1) [Iuno B.JI. TlomymnsipHbie mudpoBbie MUKpocxeMbl: CIIpaBOYHHK. 2-€ W31, ucnp.-Uens-ouack: Mertamryprus, YensOnH-
ckoe ot1x., 1989. — 352 c.: un. - (MaccoBas paguobuoimoTexa. Berm. 1111).

[IpaxTuyeckoe 3anarue NS5.
(2 yaca)

W3zydenue GyHKIMOHUPOBAHUS JICTUTENIEH YaCTOThl M CUETYHKOB I10CIIEJ0BATEIBHOTO THIIA.
1. LIEJIb: u3y4eHue crioco00B MOCTPOEHHS YCTPOHCTB CUETA UMITYJIECOB.
2. 3AJTAYA: uccneoBaHUE CXEM CHETYHKOB MOJIOKHUTEIBHOTO U OTPULIATEIEHOTO CYeTa ¢ ITOCIIE0BATEIbHBIM BKIIIOUCHUEM.

3. OBOPYJIOBAHMUE: nepconanpHas 9BM IBM PC, nporpammuas cucrema moaenupoBanuss EXERCIS ¢ TabnuuHbIMY aH-
HBIMH.

4. 3BAJIAHUE: CocTaBuTh 1 HCCIICIOBATH CXEMBI CYETUNKOB
a) ¢ TOCJIeJIOBATEIIFHBIM BKIFOUCHHEM JCTUTEIICH YaCTOTHI U YBEIIMYCHUEM BBIXOIHOTO KOJIA;
0) c mocneI0BaTEeIbHEIM BKIIFOUCHHUEM JICTUTENCH YaCTOTH M YMEHBIIICHHUEM BBIXOTHOTO KOJIA;

5. TEOPETUYECKHWE CBEJEHU:

JIJ1st TOJTy9IeHHS MPOCTHIX CXEM CUETYMKOB HEOOXOJMMO HWCIIONB30BaTh 0a3oByio cxemMy DC-tpurrepa (puc.76). s o6-
JIeTYeHHsl IOHUMaHuUs OyJJeM CUUTaTh JaHHYIO cxeMy 0J0koM co Bxogamu D u C 1 oHUM BBIXOJOM Q, Kak 3TO MPHHSTO B
BBIITYCKAEMBbIX POMBIIIUICHHOCTHI0 MUKPOCXEMaX.

Toraa, yautsiBas ocobeHHOCTh Bxona C - UKCHPOBAThH JaHHBIE TIO (PPOHTY CHTHAJIA - PACCMOTPUM CXEMY IPOCTOTO JICITH-
TEJs YaCTOTHI HA JIBa 10 BXoay D.
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JauHblii genutenb QYHKIHOHUPYET cleayronmM oopa3oM. Tak kak MHBEPTOpP KpPOME MPeoOpa3oBaHUsS BXOIHOI'O CHTHAJIA
3aJIepKUBACT €ro, TO Ha Bx0oJ D oTHocuTenpHO (poHTa curHana C MaHHBIH CUTHAT OYJeT MOCTYMaTh BCETIa C OMa3IaHUEM.
Ecnu ucxonnoe cocrostuue Ha Bxoae D=0, To Ha Beixoze Q "0" nmosiButcst Tosibko 1o gponty Bxoga C. C 3aiepKKoi Ha HH-
BepTope coc TossHue BXxoaa D m3menuTcs Ha "1" mocie mpuxona gpponra Bxona C v He H3MEHUT COCTOSTHHE BbIxoaa Q 10 mpu-
xoJa cremaytomero ¢pponra Bxona C.

IIpuxon cnemyroniero pponta Bxoaa C mamennt Beixoa Q Ha "1", a Bxox D ¢ 3ageprxkoit Ha nHBEpTOpe M3MeHUTCs Ha "0".
JlanHbIe U3MEHEHUs OYIyT MOBTOPATHCS MpHU KaxxaoM npuxonae ¢pponra Bxoga C. Takum oOpazoMm Ha BeIxoqe Q GpoHT OyneT
MOSIBIIATHCS B JIBA pas3a pee, 4eM



Ha Bxoze C, 9To SBIISIETCS JesIeHNeM BXOAHOM JacToThl curaaia C Ha JBa.
Hcnonp3ys mocie1oBaTeNbHOEe BKITIOUEHHE CXEMBI (PHC.8) MOIYINM CXEMBI CUCTUNKOB UL YBETUICHUS U YMEHBIICHUS
BBIXOJTHOTO KOJIa, COCTaBJICHHOTO U3 BCEX BRIXOJ0B Q.

|—~|] Qi o!J LI) [y S A ,!}
C | —C |
Q0 00
|—n ald: .'J Ln obd: .'J
=D | 1 |
— Q1 Q1
LD al: .'J Lnou- J.i
e )1 i |
S 73 Q2
LD Ql: ,[J LD Q- ol-l
o 103 1 C IQ3
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HemoctaTkoM TakMX CXEM SIBISETCS HEOHOBPEMEHHOCTh HM3MEHEHUSI BBIXOJ0B OTHOCUTEIHHO ()POHTOB BXOHOIO CUTHA-
na. [IprMeHene OMOTHUTEIBHBIX DIEMEHTOR TTO3BOJISIET U30EkKATh ITOTO.
C yuetom 3ajiepikeK B deMenTax GppoHThI Ha BX0bl C sl BCEX TPUITEPOB OYAyT MPUXOUTH MPAKTUUECKH OJTHOBPEMEHHO,
410 00ECMEYMBAET CHHXPOHHOCTh U3MEHEHHUS BHIXO/IOB.

6. PE3VJIBTATHI PABOTHI: IIpoBeputs cxeMsl Ha puc.9a, puc.96, puc.10a, puc.100, modyduTh U 3apUCOBaTh THATPAMMBbI
BXOJHBIX 33JafONINX CHTHAJIOB, BEIXOAOB TPUITEPOB U MPOMEKYTOUHBIX CUTHAIOB Ha BX0xbl C s puc.10a, puc.106, nc-
MoJIb3ysl TIporpaMMHyi0 cucteMy MoxaenupoBanus EXERCIS. TTapameTpsl TeHepaTOPOB TS BXOJIHBIX CUTHAJIOB 3a/1aF0TCSI
IIpero1aBaTesieM.

7. KOHTPOJIbHBIE BOITPOCHI:
a) Kak ¢ nomorpto DC-Tpurrepa BbIIIOJIHUTE JIeJICHUE BXOJJHOTO CHTHAJIa BABOE MO YacToTe?
6) Kak obecrieunBaercst c4eT B CTOPOHY YBEJIWYEHHs MM YMEHBIICHHS BBIXOJHOTO KO/ CUETYHKa?
B) Kakoii HeJoCTaTOK M 32 CUET Yero MMEEeT CXeMa I0CJIEO0BATEIbHOrO BKIIIOUYEHHS AEIUTeNeH 4acTOThI?
r) Kak obecrieunTh CHHXpOHHOCTH M3MEHEHHS! BBIXOJHOT'O KOJIa CYETUNKA?

8. OTUET: momkeH COCTOATh U3 UCCIIEIYEMBIX CXeM ¢ TlapaMeTpaMH 3aJalolluX FeHepaToOpOB, JUAarpPaMM BXOJHBIX, BBIXOI-
HBIX U TPOMEXYTOYHBIX CHTHAJIOB K KaXIOH CXeMe.

IIpaktudeckoe 3ansaTue N6.
(2 gaca)

I/I3yquI/Ie (l)yHKIII/IOHI/IpOBaHI/Iﬂ z[enm(bpaTopOB OAWHOYHOT'O NMapaJUICJIbHOT'O BOCbMHUPA3pAAHOTO KOAA.

1. IIEJIb: moctpoeHue yHuBepCaabHOW TaOIUIIBI NCTUHHOCTH JUIsl KaxJ101 OyJIeBOi onepanyuy He3aBUCHMO OT YHCiIa BXOJI-
HBIX CUT'HAJIOB M IIPMMEHEHUE e€ K AeNn(PUPOBAHUIO OMHOYHOI'O MHOTOPA3PSIIHOTO KO/,

2. 3AJTAYA: ocBoeHHE CITOCOOOB COCTABJICHUS ITUPPOBBIX CXEM JIJISI MOJCIUPOBAHUA U JAeIH(paIiii KOHKPETHOTO OMHOY-
HOT'O MapajieIbHOTO BOCBMHUPA3PSIIHOTO KOJIA.

3. OBOPYJIOBAHMUE: nepconanpaas 9BM IBM PC, nporpammuas cucrema moaenupoBanuss EXERCIS ¢ TabnuuHbIMY aH-
HBIMH.

4. 3BAJAHME: ocBouts pynkunu nporpammuoii cuctemsl moxesnupoBanHus EXERCIS u coctaBUTh TECTOBYIO CXEMY, COCTO-
SIITYIO U3 33Ja0IIET0 TeHepaTopa, TECTUPYIOLIETO CYETYHKA, TECTUPYEMBIX 3JIEMEHTOB U JaTYUKOB AT BU3YyalU3allud CUTHA-
JIOB

a) JJ1st 8-BX0/10BOTO dyieMeHTa U

0) msa 8-BxomoBoro snemenTa NI,

5. TEOPETUYECKHME CBEJEHUA:

Hcrmonb3ys peakIuio TakuxX 3JeMeHToB, kKak Y u JIM, B KOTOpPBIX MIPUMEHSETCS HE TOJIBKO 2 BX0Ja, KaK MOKa3aHO Ha PH-
CyHKE |, a MpON3BOIBEHOE KOJIMIECTBO BXOJ0B, MOXKHO C(HOPMYyITHPOBATH CIIOBECHOE IIPABHUIIO PAOOTHI ITHX HIEMEHTOB
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1) anst anementa W: BBIX0J paBeH 1, eciii Ha BCeX BXOJaX MMEIOTCS TOke 1; BbIxoJ paBeH 0, eciu Ha JIF000M M3 BXOJOB UMeE-
ercs 0;
2) st anementa UJIN: Beixon paseH 0, eciu Ha BceX BXOJaX UMeE0TCs Toxke 0; BBIXOJ paBeH 1, eciv Ha J1F000M U3 BXOJI0B
nmeercs 1.

ITepByro YacTh JaHHBIX OTPEIEIICHNI MOKHO HCITOJIb30BATh B IEJISAX BBIICICHUS WIN AU PAINH TPOU3BOILHOTO IBOWY-
HOTO KO0JIa CJICTYIOIINM 00pa3oMm:
1) mist anemenTta W 1t KOHKPETHOT'O JBOMYHOTO KOJIa Ha BXOJBI 3JieMeHTa M HaJj0 mogaTh HAPSMYIO T€ pa3psibl, B KOTOPBIX
B KOJIe IPUCYTCTBYIOT 1, M 4epe3 MHBEPTOPHI T€ pa3psiibl, B KOTOPHIX B Koae MpucyTcTByIoT 0. B 3TOM citydae Ha BBIXO[E 371€-
MeHTa U ypoBeHb | MOsSBUTCS, €CIM TOJBKO HA BXOJaX OYIEeT COOTBETCTBYIONIMH JBOWYHEIN KOA. Bo Becex Apyrux cirydasx
Oynet yposeHs 0.
2) st anementa UJIN: 1t KOHKPETHOTO TBOMYHOIO KOJla Ha BXOAbI 31eMenTa VJIM Hao moiaTh HAPSIMYEO T€ pa3psiibl, B
KOTOPBIX B KOZI€ MPUCYTCTBYIOT 0, M uepe3 UHBEPTOPHI T€ Pa3psiibl, B KOTOPHIX B KOAE MPUCYTCTBYIOT 1. B aTOM cityuae Ha
BbIxoJie 3ieMenTa UJIN ypoBens 0 OSIBUTCS, €CIIM TOJBKO Ha BXOAaxX OylIeT COOTBETCTBYIOINUI TBOMYHBIN Ko, Bo Bcex npy-
THX CIyJasix OyJIeT YpOBCHb 1.

6. PEBYJIbTATHI PABOTHI:

[IpoBepuTh TECTOBYIO cXeMy Ha puc.2 Ui a) il 8-MUBXOJ0BOro 3yteMeHTa M, 6) mist 8-muBxomoBoro anmementa MJIN, no-
JIy4UTh U 3aPUCOBATh THArpaMMbl BXOJOB U BBIXOJIOB, HCTIONB3Ys MporpaMMHyIo cuctemy MoxaenupoBanus EXERCIS. ITapa-
METpBl TEHEPAaTOPOB W KOMBI s nemudpanun Ha snemenTax 8-U u 8-1NJIN 3anatotcs mpemnogaBaTesieM.
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7. KOHTPOJIBHBIE BOITPOCBI:
a) Kak Beimonnsiercst Oynesa onepanust 1?
6) Kak Beimonusercs 0ynesa oneparws MJIN?
B) Kak Brmosnnsiercs Oysnesa onepaunst McknJIN?
r) Kakue ¢pparmenTs! I1(poBOTo CUTHAIA MOYKHO BBIJICITUTH?

8. OTUET: moymkeH cOCTOATh U3 UCCIISNYEMBIX CXEM C TapamMeTpaMy 3aJarolluX TeHepaToOpOB, AMArPAMM BXOJIHBIX U BBIXOI-



HBIX CHUTHAJIOB K KaX0H CXEME, Ta6HI/ILI UCTUHHOCTH UCCIIEAYEMBIX DJIECMEHTOB C KOJTMYECTBOM BXOJ10B 8.

9. IUTEPATVYPA:

1) [uno B.JI. Tlomynspubie mudpoBbie MUKpocxeMbl: CIIpaBOYHHK. 2-€ W31, ucnp.-Uenssounck: Metanmyprus, Yensoun-
ckoe ot1x., 1989. — 352 c.: un. - (MaccoBas paguobuoimoTexa. Berm. 1111).

2) Karan b.M., Cramun B.B. OCHOBBI IpPOEKTUPOBAHUS MUKPOTIPOLIECCOPHBIX YCTPOUCTB aBTOMATUKU.-M.: DHeproaroMus-
nat, 1987.- 304 c.

3) Kana6ekoB b.A. Mukporporieccopbl 1 UX IPUMEHEHHE B CHCTEMax Iepeadd 1 00paboTKH CUTHAIIOB.: Y 4eOHOe rocobue
st By30B.- M.: Paguo u cBsi3b, 1988.- 368c¢.

4) Muxponpoueccopsl. B 3-x kn. Ku.1.Apxurexrypa u npoexrupoBanue MUkpoOBM. Opranuzanusi BBIYHUCIUTEIBHBIX
npoueccoB.:Yuebd. s Bry3oB / I1.B.Hecrepos,B.®.11lanbrun,B.JI.IopOynos u ap.; [lox penaxuwmeit JI.H.IIpecnyxunna.
M.:Bpicm.mk.,1986.-495 c.

5) MuKpompoIiecCOpHOE yIpaBIeHHEe TEXHOJIOTHYECKIM O000pYIOBAaHHEM MHUKPOIJICKTPOHUKH.: Y4eb. mocodue /
A.A.Cazonos, P.B.Kopuunos, H.I1.Koran u np.;[Tox pen. A.A.CazonoBa.- M.:Panmno n cBs3b, 1988.-264c.

6) MukpormnporeccopHble CHCTEMbI aBTOMaTHUeckoro ynpasienus / B.A.becekepckuii, H.b.Epumos, C.1.3uatanHoB u ap.
IMox obm. pen. B.A. becexepckoro.-JI.:Mammunaoctpoenue. Jlenunrp. ota-uue,1988. - 365¢.

7) Crammmn B.B., Ypycos A.B., Monoronnesa O.®. [IpoexktipoBanue nn(ppoBbIX YCTPOHCTB Ha OJHOKPHCTAILHBIX MKpO-
KoHTpoiulepax. -M.: Dueproaromusnat, 1990. - 224 c.

8) lenkynos H.H., luanos A.Il. MuxponpoueccopHsle cpeacTBa u cucteMsl.-M.: Paguo u cBsa3p, 1989.-288c.

IIpaxTuueckoe 3anarue N7
(4 gaca)
Wzyuenne GpyHKIHMOHUPOBAHUS NemrpaTopa Uit 30HBI U3 HECKOJIBKHX KOZOB.

1. ITEJIb: n3ydeHne CTaHAaPTHBIX MUKPOCXEM MaJIOH CTETICHH.

2. 3AIAYA: ocBoeHme crioco00B COCTaBICHHS U(PPOBBIX CXEM Ul MOJICITMPOBAHMS U JAeUIH(pALK 30HBI 8-MH KOJIOB aJl-
PECHOH IIMHBI MHUKPOIIPOLIECCOPA.

3. OBOPYJIOBAHHUE: nepconansnas 9BM IBM PC, nporpammuas cucrema moaenupoBauuss EXERCIS ¢ TabnuanbsiMu qaH-
HBIMU.

4. 3AIAHUE: ocBouth pyHknnuu mporpammHoii cucteMbl MozaenupoBanus EXERCIS 1 cocTaBUTh TECTOBYIO CXEMY, COCTO-
SIITYTO W3 33aI0NINX TeHePaTOPOB, TECTUPYIOMIETO CYSTUNKA, TECTUPYEMBIX HIEMEHTOB M JATYMKOB ISl BU3yaJIM3allly CUTHA-
JIOB JIJIS1 30HBI U3 8-MU aipecHBIX KoMOnHaIui Ha anemenTax 4-M-HE ¢ ucnonp3oBaHueM curHaia pa3pemeHus;

5. TEOPETUYECKHWE CBEJEHU:

[omyanTs HEQpOBYIO cXeMy aenr(paiiuy 30HbI aIpecOB, COCTOSIICH U3 BOCbMH KOMOMHAINN, MOXKHO MyTeM aHaIn3a 13-
MEHCHHS JIBOUYHOTO KOJa aipeCHOM NIMHBI MUKpompolieccopa. [Ipu mr000ii pa3psaHOCTH MIMHBI aipeca TPU MIIAAIINE JTHHUU
A0, Al, A2 6ynyT yka3siBaTh HOMEp KOJia BHYTPH 30HBI, & OCTAbHBIC CTAPIIIE Pa3psabl OyIyT ONPENeIATh HOMEP 30HBI BO
BCEM aJ[peCHOM MPOCTPAHCTBE MHUKpoOIIporieccopa. [1o 3Toii mpuurHe cTaHAAPTHBIC MUKPOCXEMBI ACIIH(PATOPOB 30HBI ape-
COB MMECIOT BXOJTHBIC aJIPECHBIC JIMHUHU IS ONPEICIICHIS] HOMEPOB KOJ/ia BHYTPHY 30HEI U BXOJ Pa3peIICHUs, KOTOPBIH OOBIYHO
COCIUHSIOT ¢ MemupaTopoM Kojaa HoMepa 30HbI. HoMep 30HBI onpeenseTcs KOMOWHAIIMEH OCTaBIIUXCS CTAPIIUX Pa3psAaoB
anpeca u Iemudpupyercs Tak, Kak 3To ObIIO clieaHo B labopaTopHoi padote Nel.

B nmanHoit mabopatopHoit paboTe Kaxaplii HOMep BHYTPH 30HEI Iemudpupyercs cBouM dnemerTom 4-U-HE, cooTBeTcTBEH-
HO HACTpaMBaeMbIM Ha HETO C MOMOII[bIO HHBEPTOPOB JJIsSI IEPBBIX TPEX BXOJ0B. UETBEPTHIi BXOI SIBISIETCS pa3pellarolyM,
COCAMHSIETCS y BCEX 3JIEMEHTOB U MOJyYaeT CUTHAJ Pa3pelleHus Yepe3 MHBEPTOP OT BHEIIHETO Aenu(paTopa HOMepa 30HbI B
aJIpeCHOM MPOCTPAHCTBE MUKPOMPOLIECCOpa. ITOT Ke BXOJ MOKET UCTIONIB30BATHCS JIJIsl HAPAI[MBAHHS KOJIHYECTBA HOMEPOB B
30HE, €CJIM UCIIOJIb3YIOTCS] HECKOJIBKO OJIMHAKOBBIX JCIIU(PPATOPOB.

Bri6op anementos 4-U-HE onpenensercs MUHUMYMOM TPaH3UCTOPOB JJIS pEATU3aIiH B TPAH3UCTOPHO-TPAH3UCTOPHOMH JI0-
ruke. CUrHAJ pa3pelIeHus IPOITyCKAT Yepe3 HHBEPTOP, TaK KaK MPHUHATO CYUTATh pasperrarnmmM yposerb 0. Kpome Toro
IIPH 3TOM JTOCTUTACTCS COTJIACOBAHUE M YCHWJICHHUE 10 TOKY MEXY OJTHIM BHEIITHUM BXOJIOM U HECKOJILKAMU BHYTPECHHIMH
BXOJIAMH.



6. PE3VJIbTATHI PABOTHBI: ITIpoBeputsh TECTOBYIO CXeMY pHC.3, MOJYUUTh U 3apUCOBATH JHArPAMMBI BXOJOB U BBIXOJIOB,
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UCTONb3ys nporpaMMHuyto cuctemy mozenuposanust EXERCIS. [TapameTps! reHepaTOpOB 3aat0TCs IPENnoJaBaTeIeM.

7. KOHTPOJIbHBIE BOITPOCHI:
a) Kak peanusyercs nenenne Ha 30HbI B [IMHE aJipeca MUKpornporeccopa’?
6) Kakue gero ucnomb3yeTcs BXOA paspelnieHus aemudpatopa?
B) Kak HacTpanBaroTCsl Ha KOHKpETHBIE HOMEpa BHYTPH 30HBI dieMeHTH! 4-V-HE?
T) MOHO JIM U KaKHM 00pa3oM TOCTPOUTH TaKOH ke nermudparop Ha snmemenTax 4-MJIN?

8. OTUET: JOJIKCH COCTOSATH U3 CXEMBI C UCCIICAYEMBIMU 3JIEMCHTAMU C HapaMETpaMi 3adarollnuX IreHePaTopoB, AuarpaMmm
BXOOHBIX U BBIXOJHBIX CUTHAJIOB K I/ICCHCZ[yeMOﬁ CXEME.

9. IUTEPATYPA:

1) llInno B.JI. Tonynspusie ¢ poBble MUKpocXeMbl: CIIpaBOYHUK. 2-¢ U3A., uenp.-HemssonHek: Meranyprusi, Yensoun-
ckoe oTx., 1989. — 352 c.: ni. - (MaccoBas panuoon6nnoreka. Beim.1111).

2) Karan b.M., Cramia B.B. OCHOBBI MPOEKTHUPOBAHUS MUKPOITPOLIECCOPHBIX YCTPOUCTB aBTOMATHKH.-M.: DHEProaToMu3-
nmat, 1987.- 304 c.

3) Kama6exos b.A. Mukpormporieccopsl 1 HX IPUMEHEHUE B CHCTEMax Iepeaadn U 00pabOTKH CHTHAIOB.: Y4eOHOoe mocooue
s By30B.- M.: Pagmo u cBsi3b, 1988.- 368c¢.

4) Mukpomnporeccopsl. B 3-x ka. Ka.1.Apxutektypa u npoekrupoBanre MUKpoOBM. Opranu3arusi BBIYHCIUTEIBHBIX
npoueccoB.:Yuebd. s Bry30B / I1.B.Hecrepos,B.®.11lansrun,B.J1.IopOyHos u ap.; [lox penaxuwmeit JI.H.IIpecnyxunna.
M.:Bricm.mk.,1986.-495 c.

5) MukpoIponeccopHoe ynpaBieHne TEXHOJOTHYECKUM 000pyJOBaHHEM MUKPOIJIEKTPOHUKH.: Yueb. mocobue /
A.A.Ca3onos, P.B.Kopuunos, H.II.Koraun u ap.;ITox pea. A.A.Ca3onoBa.- M.:Paguo u cBs3p, 1988.-264c.

6) MukporporeccopHble cUCTeMBbl aBToMaTnieckoro ynpasienus /| B.A.becekepckuii, H.b.Edumos, C.11.3natanHoB u ap.
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IIpaktudeckoe 3ansaTue N§
(4 gaca)

W3yuenne GpyHKIMOHUPOBAHHS MYJIbTHIUIEKCOPA.
1. HEJIb: n3yuyenue cTaHAapTHBIX MUKPOCXEM Maoil CTeneHu.

2. 3AIAYA: ocBoeHme criocoO0B COCTaBICHHS HU(PPOBBIX CXEM Ul MOJECIMPOBAHMS M NEPEKIIIOUEHHS IPON3BOJIbHBIX CUT-
HaJIOB BO BPEMEHH OT HECKOJIKMX BXOJIOB HA OJIMH OOLIUH BBIXONI.

3. OBOPYJIOBAHHUE: nepconansnas 9BM IBM PC, nporpammuas cucrema moaenupoBauuss EXERCIS ¢ TabnuunbiMu 1aH-
HBIMH.

4. 3AIAHUE: ocBouth pyHknnu mporpammHoi cucteMbl MonenupoBanus EXERCIS 1 cocTaBUTh TECTOBYIO CXEMY, COCTO-
SIIIYIO U3 33/IaI0IIKMX T€HePaTOPOB, TECTUPYIOLIETO CYSTYHKA, TECTUPYEMBIX JIEMEHTOB M JIaTYUKOB JJIsl BU3yan3aliy CUI'HA-
JIOB JUTS TIEpeKITioueHus 4 BXOIHBIX CUTHAJIIOB Ha OJIMH BbIX0 Ha anemeHTax 4-U-HE;

5. TEOPETUYECKHUE CBEJEHUMA:

MynbTHIIIEKCOp SIBISIETCS] TUPPOBBIM YCTPOHCTBOM, TPAHCIUPYIOIIMM BXOAHBIE CUT'HAJIBI C HECKOJIBKHUX BXOJ/IOB Ha OJIMH
oOwwmit Beixoa. Homep Bxona onpenensiercss KoMOMHaLMel Ha afpecHbIX BxoAax. [lomyunts udpoByto cxeMy MyJIbTHILIEK-
copa MOXHO U3 CXEMBI AeMyJbTHIIIeKcopa. [1pu 3ToM kpome (HyHKIMH AeINPPUPOBAHUS HOMEPOB 30HBI HEOOX0AMMO J100a-
BUTH (DYHKIMIO OOBbEANHEHNS CUTHAJIOB Ha OOIIUI BBIXOA. DTO MOXKHO CIEJIaTh C TIOMOILBIO JIOMIOJIHUTEIBHOTO dlieMeHTa M-
HE.

KonmgecTBo nHMOPMATHOHHBIX BXO/IOB B HCCIEAYEMOH CXeMe OTpaHn4IUM deThIpbMsL. OHM 00pa3yIoTCs U3 BXOJa pa3perie-
HUS, KOTOPBIH 1 Kaxaoro nemenTta 4-1-HE cranoButcs nHaAMBHAYyadsHBIM. OQHAKO B IEISIX COXPAaHEHUS BO3MOKHOCTH
HapaIuBaHUS KOJTMIECTBa HH(POPMAIMOHHBIX CHTHAJIOB OOIINI BXOJ pa3pelIeH s JOJDKEH Ha ATHX JIEMEHTaX TaKKe MpH-
cyTcBOBaTh. [ToaToMy mpu coXpaHeHUH Yucia BXooB 3eMeHToB 4-MI-HE nns nemmdpupoBanus aapecHbIX THHUN OCTAETCS
JIBa BX0/J1a, @ KOJMIECTBO HHPOPMAITMOHHBIX CUTHAJIOB OyeT 4.

JononuurensHblil 00bequHsIOImMA aeMeHT OyaeT Taoke 4-M-HE, nnst obecrnieueHus npaBUiIbHOCTH nepeaadn Gpasbl Win
YPOBHEH BXOAHBIX CUT'HAJIOB.
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6. PEBYJIbTATBI PABOTHI: IIpoBepuTh TECTOBYIO CXEMY PUC.5, MOTYyYUTh U 3apPUCOBATh JUATPAMMBbI BXOJOB U BBIXOJOB,
UCTONB3ys NporpaMMHuyto cuctemy MozenupoBanust EXERCIS. [TapameTpsl reHepaTOpOB 3aJat0TCs IPEnoJaBaTeIeM.



7. KOHTPOJIBHBIE BOIIPOCBI:

a) Uem omnmuaercs peanu3anust QyHKIUE MyIbTHIIIIEKCUPOBAHUS OT (QYHKIUN 1EMYJIbTHIIEKCHPOBAHMSA?

0) Kakyro peaknuio JacT MyJIbTHILIEKCOP Ha BBIXOJIE TIPH COCTOSTHUYM CHTHAJIA pa3pelieHus: paBHBIM 17

B) byneT nu BeINONHATECS PYHKINU MyIbTUINICKCUPOBAHMUS, €CIIM COOTHOLIEHUE YacTOT Ha HYJIEBOH a[peCHO JTHHUY U Ha
JIMHUY MJTIAJIIIero naHhopManrnoHHOTo curaana oymer 3:17

r) Kak n3menurcs padora MynsTHILIEKCOpa, ecian BMecTo aiaeMenToB 4-11-HE nocraButs anementsr 4-UJIM-HE?

8. OTUET: JOJIKEH COCTOSATH U3 CXEMbBI C UCCIICAYEMbIMU 3JIEMCHTAMU C NapaMETpaMi 3adarollnuX reHePpaTopoB, AuarpaMmm
BXOOHBIX Y BBIXOJHBIX CUT'HAJIOB K HCCHC[[yCMOﬁ CXEME.
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