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B nocoOun n3nokeHbl METOJUYECKHE pEKOMEHAINN, COIepKaTeIbHbIE Ma-
TepUalibl U KOHTPOJIbHBIC 3aJaHusl JJI MPOBEJACHUSI MPAKTUYECKUX 3aHSATHUNA IO
U3YYEHUIO MPUHIIMIIOB NOCTPOEHUS MUKPOCXEM MaMsTH, OJOKOB MaMSTH, UCCIIe-
JIOBAaHUIO MOBEACHUS MUKPOCXEM, IPHUHIIMIIOB MPOrpaMMUPOBAHUs JJIsl peau3a-
MM KOMOMHAIIMOHHBIX YCTPOMCTB, CUHTE3a JUHAMUYECKUX CXEM Pa3IMYHOro Ha-
3HaueHud. [IpuBeeHbl OCHOBHBIE ATalbl U MPUMEPHI Pa3padOTKU YCTPOMCTB Ha
ocHoge [13Y. ITocobue conepKUT HEOOXOUMBIE CIIPABOYHBIE MATEPUATIBI.

Meroanueckue ykasaHUs IpPEeIHA3HAUYEHbl JJIA CTYIECHTOB, OOYYarOIIMXCS
no HamnpasieHusM noarotosku 09.03.01 Mudopmatuka v BbIMHCIUTETbHAS TEX-
Huka u 11.03.02 MHbDOKOMMYHUKAIIMOHHBIE TEXHOJOTUA M CUCTEMBI CBS3H, MPO-
¢buneit MHOTOKaHANIbHBIE TEIEKOMMYHHUKAIIMOHHBIE CUCTeMBbI, CETH CBS3U U CHC-
TE€Mbl KOMMYTallMU, 3alUIIEHHBIE CUCTEMBI U CETH CBSI3U, CUCTEMBI PAJUOCBS3U U
paguoaocTtyna, BeluucnuTenbHble MalllMHbI, KOMILJIEKChI, CUCTEMBI U ceTu, IIpo-
rpaMMHOE 00€CTIeUeHNUE U WHTEIUICKTYalIbHbIE CUCTEMBI.

[TocoOue mpenHa3HA4Y€HO AJI MCIHOJb30BaHUS MPU H3YYEHHH AUCIUIUIMH
MukpornpolieccopHble CUCTEMbI, BrunciutenbHas TeXHUKa U UH()OPMALIMOHHbBIC
TEXHOJIOTHH, a TAKXKE MOXKET ObITh MCIOJIb30BAHO MPEMNOIaBATENSIMA U CTY/ACHTA-
MU MIPU U3YYEHHH POJICTBEHHBIX AMCIMUIUIMH U B MPOLECCE CaMOCTOSTENIbHON pa-
OOTHI.

YuebHoe mocodue 06cyxaeHo U 0100peHo Ha 3acenanuu kadenpst UBT
[TpoTtokon Nel ot 26.08.2019

Peuenzent 3aB. kadenpoit UBT na.1.H. npodeccop Coxkonos C.B.
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1. MIPOTPAMMMUWPOBAHUE I13Y

ge./lb

1. BeipaboTarh NMpakTUYECKHE YMEHHUS CHHTE€3a KOMOMHAIMOHHBIX CXEM C
ucnoas3oBanuem [13Y.

2. CoBepIlIeHCTBOBAaTh MPAKTUUECKUE YMEHHUS U HABBIKM PaOOTHI ¢ MUPPO-
BOM TexHUKOM, DBM M cuctemaMu MOAECIUPOBAHMUSL.

3. CoBepIIIeHCTBOBATh HABBIKM aHAN3a, 0000IIEHUS U CHCTEMaTHU3aINH T10-
Jy4EHHBIX Pe3yJIbTaTOB, HABBIKA COCTABIICHUS W O(POPMIICHUS OTYETHBIX MaTepHa-
JIOB, HABBIKA TOYHOTO W JIAKOHUYHOI'O MPEICTABICHUS IOKJIAJI0OB HA BOMPOCHI
TEXHUYECKOTO XapaKkTepa.

Yueonvie sonpocut

1.1. ITocTpouts aemmdpaTop ¢ HaCTPauBaEMbIMH BBIXOJaMU (IPSAMBIMU JIH-
00 MHBEPCHBIMHU).

1.2. IToctpouts nemmppatop K5551J17 na ocnose I13VY.

1.3. IToctpouTs nemmdpaTop sl CEMUCETMEHTHOIO HHIUKATOPA.

1.4. IlocTpouTh NOJNHBINA ABYXpa3psAIHbIA cCyMMaTop Ha ocHOBe [13Y.

1.5. Ioctpouts Ha [13Y HenosHbIN AemMPPaTOp C NPSIMBIMA BBIXOJAMH C
BBIOOPKOH 1O 33JaHHBIM aJIpecam

Jlumepamypa 0151 n0020mo6KuU K 3aHAMUIO

1. ¥Yrpiomo E.IL. Iudposas CxemMorexHuka: YdyeOHOEe mocoOue sl BY-
30B. — CI16.: bXB-IlerepOypr, 2007. — 800c.

2. boitko B.W. u gp. CxemoTexHUKA DJIEKTPOHHBIX cucteM. lludposbie
ycTpoiictBa.- CI16.: BXB-IletepOypr, 2004.-512c.

3. Tloremkxun U.C. @yHKIMOHANBHBIE Y35bl HU(POBOI aBTOMATUKU. - M.:
Dneproaromusaart, 1988.-320c.

4. Cxemotexnuka BHUC mNOCTOSHHBIX  3allOMHUHAIOIIUX  YCTPOMCTB.
/O.A.IlerpocsH, W.5. Ko3bips u ap.-M.: Paauo u cBsa3b, 1987.-304c¢.

5. THonynpoBoguukoBeie BUC 3anomuHarommx yctpoicTB: CrpaBOYHUK
/Mon pen. A.YO. I'opnonosa u FO.A. IssikoBa.-M.: Panuo u cBsizb, 1987.-360c.

6. Jlebener O.H. Mukpocxembl aMITH U UX IpuMeHeHHe.- M.: Paagno u
cBs3b, 1990.-160c.

7. Wuno B.JI. Tlomymsipubie 1mudpoBsie MuUkKpocxembl. — M.: Pagmo u
cBs3b, 1987.-352c¢.

Coodepoicanue omuema
1. Ha3Banue paboThI.
2. ITocnenoBaTesbHO A KaXKAOTO U3 y4eOHBIX BOIPOCOB: Ha3BaHHE Y4eOHOTO
BOTIPOCA M MEPEUYeHb TEX MaTEepPHaJIOB, KOTOPHIE YKa3aHbl B KOHKPETHOM 3aj1a-
HUH,
3. Kpatkue oTBeThI Ha T€ KOHTPOJIbHBIE BOMPOCHI IS CAMOIIPOBEPKHU, KOTOPHIE
elll€ He HAIllJIM CBOET0 OTPaKEHUsS B OTYETE.




N —

9.

Bonpocwi ons camonpoeepKu

. IIpuBenure knaccudukanuo MMC nonynpoBOJHUKOBON MaMSATH.
. Kak peann3oBaHbl 3JI€MEHTHl XpAHEHUS JJIs MACOYHBIX, OJHOKPATHO IpPO-

rpaMMHPYEMBIX U TiepenporpaMmupyembix [13VY.

. Hapucyiite crpykrypHyto cxemy II3Y. KakoBo Ha3HaueHHME OCHOBHBIX

CTPYKTYpHBIX 35eMeHTOB? KakoBO Ha3HaueHHE BXOJI0B U BbIX0A0B [13VY?
HazoBute ocHoBHble mapamerpsl 113V, oxapakrtepusyiite ux ¢uzndeckuit
CMBICII.

. Kakue tunbl BbIX0/10B MpUMEHSIOTCA B Mukpocxemax [I3Y? Jlnsg ywero ux

UCIIOJIB3YIOT?

Kakoe cocrosiHne umeroT anemeHTsl nmamsatu 113Y no nporpammupoBanus?
Kak 310 onpenenuts?

s kakux neneit B UMC nmamMstu co3aaroT HeckoJbko BXxoaoB CS? Ilo ka-
KO JIOTHKE OHU paboTaroT?

. KakoBo naznHaueHnue Bx0j710B U Bbix070B IMC 155PE3? KakoBo ee ycioB-

Hoe Tpaduyeckoe 0003HaYeHNE HAa cxeMax?
KakoB nopsimok cunteiBanus JaHHbIX u3 UMC T13Y?

10. 115 kakux meneit ucnoyib3yroT [13Y?

AKmyanbHOCHb 3aHAMUA
Cxewmsl [13Y moMuMo cBOETO NMPUMEHEHUS MO NPSIMOMY HAa3HAYEHUIO IUPO-

KO HCTOJB3YIOTCS KaK AJIEMEHTHI ISl peanu3alliil Pa3IUYHbIX CIOXKHBIX CXEM
KOMOMHAIIMOHHOW JIOTUKH. JTO yCTpaHSIEeT MpoOieMy MUHHMMHU3ALWU, COKpaIlaeTt
BpeMs pa3pabOTKU U YACIIEBISET KOHCTPYKIIMIO, YMEHBIIAET YHEPronoTpedieHne
cxeMbl. [ToaToMy MH)KEHEpY COBEpIICHHO HEOOXOIMMO OCBOUTH TEXHOJIOTHIO TO-
JTOOHBIX pa3pabdOToK.

Muxpocxema I13Y 155PE3

IIpu pemenun 3amay no ykazaHHod Teme ucnosibzyercss UMC K155PE3
(puc.1.1). B atux [13Y snemeHTOM CBSI3U SIBISIETCS

OWMOJISIPHBIA TPAH3UCTOP C BBDKUTAeMOW Tepe-
—|A0| ROM | DOT™ ko, HeoOxoaumo y4yuThIBaTh, UYTO pPEaAbHO
— A1 D1 p—
D2 }—  u3menenue conepxkumoro 113V 155PE3 Bo3MOXkHO
— A2 D3 }— ¢ IOMOIIBIO CHENMAIBHOIO YCTPOMCTBA, HAa3bIBae-
—] A3 D4 F—  MOro nNporpaMmMaTropoM.
— A4 D5 — IIpouecc namenenus conepxkumoro 13V na-
_? s g? T  3pIBAIOT mporpammupoBanueM. OH OCYIIECTBIIAET-
Cs TPU OINPEACIICHHBIX YCJIOBHUSIX, OTOBOPEHHBIX

rpadudeckoe 0003HAUCHHE

TEXHUYECKOW JIOKYMEHTAlMel Ha COOTBETCTBYIO-
mee [13Y. Ilpu nporpammupoBannu K155PE3 B
y3Jax, TJie JOoJDKeH ObITh 3amucad (), yepe3 TpaH3u-
MMC K155PE3 CTOp MPOIYCKAKT HMMITYJIbC TOKA, AOCTATOYHBIN

JUISl pa3pylleHusl nepeMbluku. Takoil crmocod Ha-

Puc.1.1. YcnoBHoe

3BIBAIOT 3JIEKTPUUECKHUM CIIOCOOOM MPOrpaMMHUPOBAHHUSA. JDTa MHUKPOCXEMa HMMEET



CJIOBApHYIO OpraHU3alMi0, T.e. WH(GOPMAIMS 3alMCHIBACTCS W CYHUTHIBACTCS B
dbopme 8-pazpsiiHoro koja (ciosa). Kaxknas siueiika mamsti, BelOMpaemasi aapec-
HOM KOMOMHAIIMEN Ha aJpeCHBIX BXOJaX, MOXKET XPaHUTh CJIOBO JIAHHBIX U BbIIa-
BaTh €r0 Ha BBIXOJ IIPU aKTUBHOM CUTHaJIe Ha pazpetnaromnieM Bxoze (CS=0). Ilpu
CS=1 BbIOOpKa JaHHBIX 3allpelieHa, a Ha BCEX BBIXOAAaX C MOMOIIBIO 3aKPBITHIX
KJIFOUEH ¢ MHBEPCHBIM BBIXOJ0M (DOpMUPYETCS CUTHAJ €IUHUIIBI.

Yucio siyeek maMaTH paBHO 2™, TJIe M - YKCIIO aJpecHBIX BXoJ0B. WHpop-
MAaIMOHHAS €MKOCTh MUKPOCXEMEI - 2™«n OWUT, TJI€ N - YHUCIIO OUT B OJHOMN SUEHKe.
TakuM o6pazom, o0beM mamsitu K155PE3 - 2° = 32 cnoBa, nHQOpMALHOHHAS eM-
KOCTb - 2°*8 = 256 Gur.

Maremarnueckass moaenb Mukpocxembl 155PE3 B nmporpamme BAPUAHT
MO3BOJIIET UMUTUPOBATh MPOIIECC MPOrPAMMHUPOBAHUS U CUMTHIBaHUS MH(MOpMa-
nuu u3 [13Y. Jlns uzmenenus cogepxxkumoro [13Y HeoOxoauMo BhI3BATh YCIOBHOE
rpaduueckoe nzodpaxenue [13Y Ha paGounii 5KpaH U BBECTH PEXKUM KOPPEKIUH
conepxkumoro II3Y. Mozenbs B HCXOTHOM COCTOSHUM COJEPKUT 32 HYJEBBIX CIIO-
Ba (1.e. cioBa ¢ komoM 00h). Comepxkumoe II3Y 155PE3 B Takom cocrosinuu
MpEACTaBICHO Ha puc.l.2.

OOy Orr¥T OOy Oy O OO T OO T OT O OTOxTO~-
OO T v OO T OO T T OO OO T T OO T OO+« v OO
OCOO0O O T~ v OO OO T T ¥y OO OO T T~ ¥«  ~OOO0OO T~ T v+
OCOO0C OO0 T T rmrrmrrmrrmr v~ OO0 000 OO0 T T~ YT ™™ v

olololololololololololololoNo Nl ol ol ol il il ol ol ol ol ol el el el el ol ol

COOOCO0OOOOO0O0OOOOO0OOO0O0OOOO0OOOO0OLOOOOO0OO

COOOCO0O0OOOO0O0OOOO0OOO0O0OOOO0OOOO0OLOOOOO0OO

COO0OOOOO0O0OO0OOCOCOOOO0OO0OO0OOOC OO OO0

COO0OOOOO0OO0OO0OOCOCOOOO0OO0OO0OO0OOC OO OO0
COO0OOOOO0OO0OO0OOCOCOOOO0OO0OO0OO0OOC OO OO0
COOOOO0OO0O0OO0OOCOCOOOO0OO0OO0OO0OOCOCOOOOOOOOLOOLOO OO0
COOOO0O0OOOO0O0OOOOO0OOO0O0OOOO0OOOO0OLOOOOO0OOoO

COOOO0OO0OOOO0OOOOOO0OOO0O0OOOO0OOOO0OLOOOOO0OO

D7|D6|D5/D4[D3| D2 [D1/D0J|A4]|A3]A2|A1][A0

Puc.1.2. Kapra namstu HezanporpammupoBanHoit UMC K155PE3




3apanme 1.1. IlocTpouTs AemmppaTop ¢ HACTPauBaeMbIMH BbIXOAAMH

HacrpauBanue pemmudparopa 3axirodaeTcsi B BbIOOpE THIA BBIXOJOB Je-
mudpaTopa: MPSMBIX WK MHBEPCHBIX. BBIX0AbI JOMKHBI MOTYYaThCA MPU MoJaue
HaCTPaMBalOIIETO CUTHANAa Ha BXOJ yCTpoucTBa. st 3TOro, eCTeCTBEHHO, A0CTa-
TOYHO OJJHOTO BBIBO/JIA.

Heo6xoaumo MoMHUTH cleayroliee:

1. ¥V cxemsr II13Y 155PE3 uncno BeIXoAo0B paBHO BocbMH. [lo3Tomy mpu
MIPOCKTUPOBAHUH TOJHOTO JAemu(paropa KOJIWYECTBO €r0 BBIXOJOB HE MOXKET
OBITH YBETTUYCHO, a JJIs1 YIIPABJICHUS BBIXOJaMHU IMMOTPEOYETCS BCETO TP aJPECHBIX
Bxoja. OHM U JOJKHBI CTaTh apPECHBIMH BXOJAaMH CO3[aBaeMoro Jemmdparopa.
PanmonanbHO (AJ1s1 IPOCTOTHI BOCHIPUSITUS) JJISI TOrO BBIOpATh MIIAJIINE aJpec-
Heie Bxognl [13Y: A0, Al, A2. [Ipu 3TOoM agpecoBaTh MOXKXHO OYJIET TOJIBKO BO-
cemb siueek mamsaTtu ¢ aapecamu 000 — 111 (Oh-7h). Hymepanus BeIxon0B co3jia-
BaeMoro Jemudparopa palloOHaILHO NPUBSI3aTh K HOMEPAM BBIXOJIOB CXEMbI Ia-
Mmatu. Takas Hymepalus BbIXOJOB JemH(pparopa SBISETCS JOTHYECKH OOOCHO-
BaHHOM;

2. OcraBmuecs aapecHbie Bxonbl (A3 u A4) CBOMMU CUTHaJIaMU CIIOCOOHBI
BBIICJIUTH B aJipecHOM mpocTpanctBe [I3Y ueThipe obinactu maMsaTu 1Mo BOCEMb
sueek. DT aapecHble BXxobl [I3Y cBomMU 3HaueHUSIMU Kak Obl pa3lelisiioT BCe
aJpecHOE MPOCTPAHCTBO HA YeThIpe yacTu (puc.l.3).
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Puc.1.3. Jlenenne agpecuoro npoctpanctsa [13VY crapmmmu agpecHbIMuU
CUTHAJIAMH

Cawmpiii ctapmmii paspsig (A4) cBOUM 3HAYEHHUEM PA3IEISAET aJpecHOE Mpo-
CTPAHCTBO MOIOJIAM: NP HEM3MEHHOM HYJIEBOM CHUTHAJIE 3TOrO paspsaa MOTYT
ObITh BbIOpanb! agpeca 00h — OFh, a npu enunnunom 3Hauenuun A4 — agpeca 10h —
1Fh (cMm. puc.1.3). Cnenyrommii, Oonee muaamuii, aapecHsii Bxos (A3) anano-
TMYHO pa3JeiseT eule pa3 MonojiaM Kaxayl YK€ MOJYYMBIIYIOCS MOJOBUHY ai-
PECHOTO MPOCTPAHCTBA: MIPU HEM3MEHHOM HYJIEBOM CUTHAJIE HA A3 W pa3IMYHbIX
curanax Ha A4 moryt ObITh BeIOpanbl aapeca 00h-07h unmu 10h-17h, a nmpu A3=1,
cootrBeTcTBeHHO, 08h-OFh mmu 18h-1Fh. TlonyuuBmivecs: npu U3MEHEHUSX 3HaUe-
Hu BX0J0B A4 m A3 obGmactu aapecoB Ha puc.l.3 BBIACICHBI CIUIONIHBIMU JIH-
HUSIMU. B KaX10#1 13 MOMyYMBIIUXCS YEThIpEX 00JacTell MiIaIIie aipecHble BXO-



bl MOTYT C(OPMHUPOBATH a0COIIOTHO MOBTOPSIIONINECS MHOXKECTBA aJIPECHBIX
komOuHarmii: or 000 mo 111.

CrenyeT moA4epKHyTh, YTO MOJIOBUHHOE PAa3/ICJICHUE AIPECOB CBOUM CHI-
HaJIOM OCYIIECTBISAET KaX bl aipecHblld BXoA. OIHAKO, YeM MJAIIIE pa3psil, TEM
Oosnee (pparMeHTUPOBAHHBIE 00JIACTU OH BBIJENSAET. TOJNBKO cCamblil CTapIIui aj-
pecHblii Bxon A4 pa3nensieT MpoCTPaHCTBO Ha JBE HEpAa3phIBHbIE yacTu. boiee
MJIQJUINN aapeCcHbI BX0A A3 BBIIEIAECT KAXIYIO MOJOBUHY aJpECOB YK€ B BUIE
JIBYX 4acTE! B pa3HbIX MECTax aJ[peCHOI0 MPOCTPAHCTBA U T.J. ITO JIETKO YBUJIETh
Ha puc.1.3;

3. Bxon paspemenus [13Y ans co3manus aemmdparopa UCHOIb30BaH ObITh
HE MOXET. JTO clenyeT u3 0coOeHHOCTel ero Bo3nencTBus Ha cxemy [I3VY: Her
JUISl IPOEKTUpyeMOoro jAemudpaTropa TakKoro BXojaa, Ipy €AMHUYHOM CUTHAJE KO-
TOPOTO BCE BBIXO/JIbI paBHBI Obl ObLIM €AMHUIIE HE3aBUCUMO OT JIFOOBIX YCIIOBHUU U
pexuMoB paboThl aemudparopa. [Toatomy Ha Bxon CS 13V cnexayer moxarsb mo-
CTOSIHHBIA pa3peliaroniuii CUTHAJ, a JIOTUKY paboThl Aemudparopa MOJAEIUPO-
BaTh MYTEM MNpOrpaMMUpPOBaHUs conaepxkumoro [13Y u mManumynupoBaHus crap-
IIMMH aJIPECHBIMU BXOJIaMH;

4. Jlna npoektupyemoro aemudparopa HE0OXOJUM OJUH BXOJ, KOTOPBIi
OyZIeT MEHSTh PeXUM pabOThI: JEMUPPATOP JOJBKEH MOIYydaThCsl ¢ MPSMBIMH JIU-
060 ¢ uuBepcHbIMU Bbixonamu. [y [13Y 3To nBe 001acT ¢ pa3HBIMU 3aMMCAHHBI-
MU B HaKOMWUTENbh AaHHbIMU. [[7s Takoro BXoja MOKHO HMCIOJIb30BaTh OJIMH M3
CTapIIMX aJPECHBIX BXOJ0B, Hanmpumep, A3. OH MOKET BbIOMpATh MO0 TUana3oH
aapecoB 00h-07h u 10h-17h npu A3=0, nu60 08h-OFh u 18h-1Fh npu A3=1 B 3a-
BUCUMOCTH OT COCTOsIHUA Bxoja A4. B 3TUX aJipeCHBbIX MOJISIX JTOJKHBI ObITH 3a-
MPOTPaMMHUPOBAHBI BBIXOJIbI JUIsl TIPSIMOTO M MHBEPCHOTO Jemudparopa cOOTBET-
CTBEHHO B 3aBUCHUMOCTH OT CUTHaja pa3peuieHus, KOTOPBIA JOJKEH MOJEIUpPO-
BaThCs BXOA0M A4,

5. Ocrapmmmiicsa aapecHsii Bxoa [13Y A4 nomkeH OBITh HMCIIOIB30BAH IS
Mo/Jauu CUTHaia paspemieHus aemmudparopa. M3 uMeommxcs dYeTblpex 8-
aapecHsix mojieir 00h-07h, 10h-17h u 08h-OFh, 18h-1Fh on Moxer, Hampumep,
eAUHMIICH 3ampenieHus paboTsl nemudpaTopa BeiOMpaTh mosst 10h-17h u 18h-
1Fh. B aTux nosnsx ciemyeT nmporpaMMHpOBaTh BCE MTACCUBHBIC BBIXO/IbI (HEBHIOOD)
JUTSI TIPSIMOTO WJTM MHBEPCHOTO JAemudparopa cOOTBeTCTBeHHO. st pa3perarorie-
ro ke HysneBoro curtana Ooyayt BeiOupatbes mojst 00h-07h u 08h-OFh. B Hux u
cleayeT MpOTrpaMMHUPOBATh AKTUBHBIE CHUTHAJIBI, COOTBETCTBYIOIIUE apPECHOMN
KOMOMHAIIMK Ha MJIQIIIUX aapecHbix Bxogax A0, Al, A3 mug cBoero Tuma Je-
mudparopa.

3agaHue BBINOJHAETCS MO MHAWBUAYAJbHBIM BapUAaHTaM B COOTBETCTBUHU C
HOMEPOM I10 JKypHaJTy yueOHO! IpyMIIbL:



Homep mo | Bxon mist Cursai s Bxong nnsa Curnan s
KypHAILY BbIOOpA Bb10Opa DC ¢ CUTHaja
yueOHOMI pexuma NPSIMBIMU paspenieHus PaspCILICHI
IPYIIIBI DC BBIXOJAMHU DC padorst DC
1,16 A3 1 A4 1
2,18 A4 1 A3 1
3,17 A3 0 A4 0
4, 14 A4 0 A3 0
5,12 A3 0 A4 1
6,11 A4 0 A3 1
7, 20 A3 1 A4 0
8,13 A4 1 A3 0
9,15 A3 0 A4 1
10, 19 A4 0 A3 0

J1J1s BBINOJTHEHUS 33/1aHUS HEOOXO0IUMO:

- BBIOpaTh ajgpecHbiil Bxoa [13Y nis ynpaienust BBIOOpOM pexuma paboTbl
nemudparopa ¥ Ha3HAYUTh KOHKPETHBIN CUTHAJ /711 KOHKPETHOTO PEXKUMa;

- BTOpOM aJpecHbIil BXOJ HA3HAYUTh BXOJOM pa3pelieHus paboThl Aemn Q-
paTopa u 3aJaTh TUI pa3pellIaoIero CUrHana;

- COCTaBUTH yclioBHOE rpaduueckoe obo3Hauenue (YI'O) pemmdparopa ¢
yKa3aHUEM BXOJIOB CXEMbI MaMATH, KOTOpbIE OyJyT MMUTUPOBATH BXOJbI JEIIHU (-
patopa;

- COCTaBUTh KapTy MaMsTH C yKa3aHHEM xapakrepa noeneHus [13Y B kax-
JIOW U3 4YeThlpex o0siacTell aJpecHOro MpOCTPaHCTBA B COOTBETCTBUU C CEMAaHTH-
KO paboThl femmdpaTopa, UCX0Id U3 KOMOMHAIIMN BXOJHBIX CUTHAJIOB pa3peliie-
HUS U peXrMa paboThl 10 cBOeMy BapuaHTy. KapTy Jsydiie cocTaBisTh cXeMaTH-
4YeCKH, BbIOpaB BapuaHThl 00O3HAuUEHUs, HaIlpUMep, Kak Moka3aHo Ha puc.l.4. B
cilydae moaApoOHOM KapThl MOKET ObITh yTpaueHa JIOTUKA pa3fesieHusl aJpecHOro
IPOCTPAHCTBA;

o 1
<<| Bce egmHuubl, Mpsivoii DC o
< pabora paboTaet O .

S| sanpeuwena o

& 0 1 0 1

3 0 1

Puc.1.4. BapuaHTBI cXeMaTHUECKOTO 0003HAYCHUS TAHHBIX
Ju1st mporpamMmupoBanus [13Y

- 3aMpPOrpaMMHUPOBAThH KaXAYIO U3 MOJYUYHUBIINXCS YEThIPEX 00JIacTe;
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- IPOBEPUTH PabOTOCITIOCOOHOCTH CXEMBI Ha BCEX PEKUMax pabOThI Aemmd-
paropa: U3MEHEHHe THIIa Jemmdparopa, 3amper padoTel nemudpaTopa s Kax-
J0TO0 TUNA, Aemmdpanun aapeca Ha BCeX KOMOMHAIUX.

B oruere npeacTaBuTh:

1. YI'O pemudparopa ¢ obo3HaueHHEM HCTIOIb3yeMbIX BXoA0B [I3Y s
MOJICIUPOBAHUS €ro paboThI;

2. Curnansl s BRIOOpa COOTBETCTBYIONIETO PeXMMa pabOTHI U pasperie-
HUs padoThI;

3 CxemaTHuecKyro KapTy nporpammupoBanus [13V.

Bomnpocs! a1 10n0JTHUTEIBHOTO UCCIEIOBAHUS:

1.Moxno nu Bxoj CS wucnonb3oBaTh JJisl peaiv3allid Pa3pelieHus IJis
BHOBB co3j1aBaecMoro aemudparopa? [louemy?

2.Yto uzmeHurcs, ecim A3 u A4 OMEHATh MECTaMM ISl pEIICHUS 3a/1aun
BBIOOpA pekrMa paboThI U pazpelieHus: padboTsl nemudparopa’?

3ananue 1.2. Iloctpouts gemudparop KS55U/17 na ocuose 113y

AJNTOPUTM pELICHHUS 3aJa4u:

- BbIOOp (BBISIBIEHUE) BXOJOB MHUKPOCXEMBI MaMsTH, CIOCOOHBIX obOecre-
YUThH BBINOJTHEHUE (PYHKIMH, aHAJOTUYHBIX TEM, KOTOPBIE BBIMIOJHSIIOT BXObI
nemudparop KS55UJL7;

- IPOrpaMMHUPOBAHKUE COOTBETCTBYIOIINX ssueeK namsaru [13Y;

- MpoBepKa (pyHKIMOHUpOBaHUs Aemudparopa Ha ocHoBe [13VY.

JIJist BBITIOJIHEHUSI 33JlaHus HEOOXOJIMMO M3MEHHUTH COJIEPKHMOE SYEeK Ia-
MATH Tak, 4TOOBI peann3oBaTh Ha MuKpocxemMe KI155PE3 yctpoiicTBO, BBINOI-
Hsroriee Gpyuakuu aemudparopa 155U17 (puc.1.5).

Hemmdparop, Kak U3BECTHO, 3TO YCTPOMCTBO, Mpeobdpasyroiiee KOIAOBYIO
KOMOUWHAITMIO BXOJHBIX CHUTHAJIOB B aKTUBHBIA CHT-
HaJ Ha OJIHOM M3 BBIXOJIOB (U TOJBKO Ha ogHOM!!!).

— b1|PC| 0 AKTHUBHBII BBIXOAHOW CHUTHal Aemmdparopa
:302 1 K1551U/17 - norudeckuii HOJb. Ecium omgHO M3 CIIOB
D3 2 MUKPOCXEMBbl TaMsITH TPEACTaBUTH B BHUJE 8-

3 pa3psIIHOTO KOja, e Ha oJHOU mo3uruu oyner 0, a

—{ AT 4 Ha OCTaJbHBIX 1, TO TaKylo KOJOBYH) KOMOWHAIIMIO
— a2 5 BIIOJIHE MOXHO OyJeT cuUuTaTh KOMOUHAIMEH BbI-
6 XOJIHBIX CHUTHAJOB nemudpaTopa. UHCIO BBIXOJIOB

— A3 7 KI155PE3 u K155M/[7 onHAaKOBO M paBHO BOCHMH.
CrnenoBaTeNnbHO, JUIsl aKTUBH3AIMU (BBIOOpA) OJTHOTO

U3 BBIXOJOB JemM(paTopa TOCTATOYHO TPEX aapec-

Puc.1.5. UMC K555U]17 HbIX BXx0Ji0B. Kak u B 3aganuu 1.1. qis aapecaruu
BbIXOJa JnemmdpaTopa 1menecooOpasHo  BBIOpaTh
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maaaume agpecHbie Bxoasl A0, Al, A2. [Tosromy B 113V K155PE3, ecnu ucnoiib-
30BaTh €ro JJIsl TIOCTPOEHUs Aemudparopa, OCTAIOTCS HE3aIeCTBOBAHHBIMH J[Ba
CTapIIMX aJpecHbIX BXoja. VX ciemyeT UCIoiab30BaTh JJII UMHUTAIIUW JOMOJHHU-
TEJILHBIX BXOJIOB pa3peIIcHUsI.

Ocraercs HepealM30BaHHBIM OJIMH M3 BXOJIOB pa3pelleHHs AemmdpaTopa.
Ho u3 cBo6oanbix Bxos0B [13Y ocraercs Tonbko Bxoa CS. [Toaromy cremyeT or-
penenuTh, UCXoasl U3 JOTUKU padoThl Bxojga CS, kakod W3 BXOJOB pa3pelieHUs
nemudpaTtopa oH crocodbeH moaenuposath. Jloruky CS B [13Y u3MeHuTs HEBO3-
MOXHO, OHa peajn30BaHa almnapaTHO, MO3TOMY Ha3HAY€HUE BXOJOB /I peaau3a-
UM aetmundparopa HeoOX0MMO HAYMHATh UMEHHO C HETO.

OcraBmmecss BXOJbI pa3pemieHus aemudparopa TOKHBI ObITh peain30Ba-
HbI Ha crapmmx aapecHbix Bxoaax [13Y A3 u A4 (cm. puc.l.1). Um HeoOxoammo
MPUCBOUTH CMBICJI KOHKPETHOT'O BXO/1a pa3penieHus aemudparopa u3 ocTaBIINXCS
JIBYX CBOOOJHBIX TOcie HMcrnoJib3oBaHus Bxoma CS. AnpecnHele BXxoasl A3 u A4
pa3ACISIIOT aApECHOE MPOCTPAHCTBO Ha YeThIpe yacTu (cM. puc.1.3). Ocraercs co-
CTaBUTh KapTy MaMITH HUCXOJs M3 JIOTMKU pabOThl BXOJIOB pa3pelIeHHs, 3aIpo-
rpamMupoBath Bce obsactu [13Y u npoBeputh paboTy CXeMbI Ha BCEX BO3MOXKHBIX
peXKUMax.

[TpoBepky paboTOCTIOCOOHOCTH 3aIIPOTPaMMHUPOBAHHOMN CXEMbI HEOOXOIUMO
OCYIIECTBIJISITH MPU HAJTUYUU Ha OJTHOM dKpaHe cxembl [13Y u cxembl nemudparo-
pa U YNpaBJICHUH BXOJaMU OOOUX CXEM OJHOMMEHHBIMH MCTOYHUKAMHU BXOJHBIX
Bo3aencTBui. Beixoasl 00onx UMC noimKHBI U3MEHITHCSA OJUHAKOBO.

B otuere npencraButs:

1. YI'O nemudparopa ¢ ob6o3HaueHHEM HCTOJIb3yeMbIX Bxon0B [I3Y s
MOJICITUPOBAHUS €T0 padOThI;

2 CxeMaTH4ecKyo KapTy nporpammupoBanus 113V.

3ananue 1.3. Iloctpouts gemudparop AJsi CEMUCETMEHTHOI0 HHAUKATOPA
CeMHCerMEeHTHBI WHIUKATOP MPEJCTaBIsET COOON MOIYIMPOBOTHUKOBBIN

npuOOp, COCTOSALINI U3 OTIEIBHBIX CETMEHTOB U IMO3BOJISIIONIMNA C UX MOMOIIBIO
BU3yaJIM3UPOBATh CUMBOJIBI 3a-

—Jat1|loc] a A nanHoro andabuta. CerMeHTHI
—1 A2 E B ra— 3aroparoTCs TPH I0AaYe BBICO-
— A3 c c | l KOro moTeHuuana (eAUHUIIbI),
— Ad o 0 i -
: . e’ |  YTP3BIAIOTCA KKbIH aBTOHOM
u - HO, HO BBIJa4a Cpa3y HECKOJIb-
. KUX €IWHUIl 00pa3yeT KOMOWHa-

G G -_ e
IIAI0 TOPSAIIUX CETMEHTOB, IPE/I-

1 e

CTaBJISIIONIYI0 OJIUH CHUMBOJ all-
¢daButa. Ilogkmoyenue nemmd-
Puc.1.6. IToakmrouenue nemudparopa K paTopa K CEeMHUCETMEHTHOMY WH-

CEMHUCETMEHTHOMY UHIUKATOPY JTUKaTOpy TOKa3aHO Ha puc.l.6.
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[Toctpoenue aemmdparopa Oyner ocymectsisTeess Ha UMC K155PE3.

Jemmdparop ¢ TakuM NPUMEHEHHEM CBOE Ha3BaHUE HOCHUT ycioBHO. OH
JIOJDKEH BBIJIABATh OJTHOBPEMEHHO HECKOJIBKO BBIXOJHBIX CUTHAJIOB, UTO OOBIYHBIN
nemudparop cienaTh He MOXKET. JTO Ha3BaHUE 3aKPENMIOCh UCTopuyecku. Dak-
TUYECKU K€ B TOM Y3JI€ MOCJIEA0BATEILHO PeaM30BaHbl CXEMbI Aeludparopa u
mudparopa.

JIJisi BBIMIOJTHEHUST 3aJaHusi HEOOXOJAMMO peaju30BaTh CIEAYIONIMI airo-
PUTM:

1. BeiOpath ceMHCErMEHTHBIH WHAUKATOP W3 OMOIMOTEKH WM CHHTE3UPO-
BATh €TO U3 PSAIOM CTOSAIINX CBETOBBIX MHIUKATOPOB IIPU OTCYTCTBUHU TAaKOBOTO;

2. OmnpenenuTh KOJIMYECTBO BXOAOB U BbIXOA0B II3Y, HEoOXoauMmbIX aiis
nocTtpoenus aemudparopa. Ha unankarope HeoOXOAMMO BU3yaIU3UPOBATH apad-
ckue mudpsl ot 0 10 9, 3a/1€ICTBOBAB OJITHOBPEMEHHO HECKOJIBKO CETMEHTOB;

3. OnpenenuTs KOJUYECTBO CIOB, HEOOXOAUMBIX Ul CO3/1aHus aemudpa-
topa. Ecnu mHaukatop npeaHazHayeH Uil MHAWKALUKA apaOckux mudp, TO moTpe-
oyetcst 10 KoOBBIX KOMOMHAIMI, YTOOBI COCTaBUTh CIIUCOK CJIOB A 1udp oT 0
10 9. Takoit Ha0Op KOAOBBIX KOMOMHALIMM 4acTO HA3bIBAIOT 3HAKOTEHEPATOPOM;

4. Tlopkmouuth BbIxOnbI 113V k cermentam wunaukaropa. s ynobctBa
IPOrpaMMUPOBAHUS MOAKIIOYATh

BBIXO/IbI JIYYIIIE ITOCIEA0BATEIBHO 110
NOPAIKY HyMepaluu cerMenToB. Ta-  —]A7|DC 1'D 2
o —] Az ;
KOW BapHaHT NIOKa3aH Ha puc.l.7; A
5.1 my, 1% |3 f b
. U3mensa conepxxumoe , — 4y 3 —8 g
co3JaTh 3HAaKOreHepaTop apabCKux 4 B
mudp. as 3Toro B Kaxmoi sueiike, 5 e' c
BBIOMPAEMOM 110 COOTBETCTBYIOLIEMY 6 !d
BXOZHOMY Koxy (ampecy), HeoOxo- — —|° 7
JVMMO 3alpOrpaMMHUPOBATh €IMHUIIBI
B TCX 6I/ITaX, KOTOPBIC COIIOCTABJICHBI Puc.1.7. Cxema MOJAKIIOUCSHUSA
CerMeHTaM, 00pasyromumM 0Tobpa- CErMEHTOB UHAMKATOpA

x)aemyto udpy;

6. IlonaB akTUBHBIN cUTHAI Ha BXoA paspemieHus 113V u 3amaBas paznuu-
HbIC KOJOBBIC KOMOWHAIIMM Ha aJpECHBIC BXObI, YOCIUTHCS B TMPABUILHOCTH
GbyHKUMOHUPOBaHUS Aemudparopa.

B oruere npeacraButs:
1. YT'O pemmdparopa ¢ mnoAKIIOYEHHBIM CEMHUCETMEHTHBIM UHINKATOPOM;
2. Kapry nporpammupoBanus 113V.

3ananue 1.4. IlocTpouTh NOJIHBINA IBYXPa3psiAHbIA CYMMATOP HA OCHOBE
13y

[TonHbI cyMMaTOp XapaKTepU3yeTcs HaJTuYueM BXOJIOB ciaraemMbix A2, Al
u B2, B1 u Bxogom nepeHoca (BxoaoM pacrpoctpanenus nepeHoca) CRP nnu CR
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(ot anrn. CaRry — Hectu u Propagation — pacnpoctpaHeHue), a TakKe BBIXOJOM
cymmbl S2, S1 1 BbIXOAOM MepeHoca (BbIXOJ0M TreHepanuu nepenoca) CRG unu
CG (ot anrn. CaRry Generation — BbIX0Jl TeHEpallu nepenoca). Ero MoxxHo uc-
M0JIb30BaTh B KA4YECTBE DJIEMEHTA JJII KOHCTPYMPOBAHUS MHOTOPa3pSIHBIX CyM-

matopoB. YI'O JByxpaspsgHOro cymmaropa
—CRP| Sm MpeCTaBICHO Ha puc.1.8.
— A2 S2 - DTa 3a/a4a peIacTcs B paMKax METOIUKH
— A1 S1 CHHTE3a KOMOWHAIIMOHHBIX ycTpoicTB Ha [13Y.
— B2 Metoauka mpearnonaraet, YTo aapecHble BXOIbI
— B1 CRG[= [13Y OyayT urpath poJib BXOJOB CHHTE3HPYEMO-

ro yCTPOMCTBA, a BbIOMpaeMasl pu 3TOM sUerKa
MaMATH JOJDKHO COJIepKaThb HEOOXOJMMbIE BbI-
XOJHBIE CHUTHaNbl JUIs II0JaBaeMoro Habopa
BXOJHBIX [IEPEMEHHBIX.

1. IIpenBapuTENBHO CIEAYET ONPEAEIUTHCSA C KOJMYECTBOM U Ha3HAYEHHEM
BXOJI0B CO3/1aBA€MOI'0 CyMMAaropa.

2. 3ateMm pa3paloTarh TaOJIMIy UICTUHHOCTH CyMMaropa 1o gopmary:

Puc.1.8. YI'O 2-pa3psaHoro
cymMmaropa

CRP A2 Al B2 Bl CRG S2 S1

Cnenyet oOpaTuTh BHUMaHUE, YTO ClaraéMble UMEIOT BEC paspsa U Mmops-
JIOK pa3psiioB BaxkeH. [losTomy muist ynio0CTBa COCTABICHUS TaOIUIIbI TIEPEHOCH U
pa3psibl HEOOXOAUMO PACIIONIOKHUTh TaK, KaK YKa3aHo B TabuIe.
[Ipu monHOM mepebope BceX KOMOMHAIMI BXOJHBIX CUTHAJIOB, CIEAys JIO-
TUKe apu(PMETHUECKOTO CIO0KEHHUS, HEOOXOJUMO PACCUUTATh BHIXOAHBIC 3HAUCHUS
GbyHKIMIA CyMMBI B TIEpeHoca.
3. PaccmarpuBasi BXOAHBIE CUTHAJIBI CYMMATOpa B Ka4eCTBE aIPECHBIX BXO-
noB [13Y, 3anporpamMMupoBaTh HAKOIUTEIIb.
4. ITpoBepuTh pabOTOCIIOCOOHOCTH CyMMAaTOpPa Ha OTepaIusIX
2+1=3;
3-2=1.

5. Opranu3zoBartb 6-pa3psaHbI CYMMATOP, UCIIOJIB30BaB HECKOJIBKO DK3EMII-
JSIPOB 3alporpaMMUpOBaHHON cxemsbl [13Y.

6. BBITTOTHUTH BBIUKMCICHUS MO WHAWBHUAYaJbHOMY BapHaHTy B COOTBETCT-
BUU C HOMEPOM IO KypHaITy Y4eOHOM IpyIIIIb:

Howmep no Howmep no
HKYPHALY | oskenne | Borauranne HYPHALY | Chowenne | BorunTanue
yueOHoU yueOHOU
IPYIIIbI IPYIIIbI
1,15 15+7 27-13 6, 20 13+12 24-6
2,17 17+8 25-14 7,19 12+14 23-12
3,16 18+9 22-15 8,12 11+20 28-16
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19+10 20-11 9,14 10+15 29-21

14+11 26-17 10, 18 9+17 21-7

B oTyeTe npenctaButh:

1. YI'O 2-paspsamnoro cymmaropa ¢ o6o3HaueHreM Bxo0B [13Y, koTopsie
UCIIOJIb30BaHbI MPH pa3paboTKe yCTPOUCTBA;

2. Tabnuily HCTUHHOCTH 2-pa3psAHOro cymmaTopa (KapTy mporpaMMHpOBa-
Hus [13VY);

3. Cxemy 6-pa3psiIHOTO CyMMaTopa;

4. JIBonyHBIE KOJIbI, UCTIOJIb30BAHHBIE JJISI BHITOJIHEHUS BCEX BBIUMCIECHUM.

3ananue 1.5. Iloctpouts Ha I13Y HenmosHbIN Aemn@paTop ¢ NPIMbIMUA BbIXO0-
JaMHU ¢ BbIOOPKOI1 110 3aJaHHBIM aJipecam

Anpeca qis aemmdpanid BRIOUPaOTCS 110 HHANBUYyaIbHBIM BapuaHTaM B
COOTBETCTBHH C HOMEPOM I10 KypHATY y4eOHOM IPYIIIIbI:

Homep no Howmep o

nggggﬁy Bribupaemsie aapeca 3356?53 Bribupaemsie agpeca

TpyMIBI TpyHIbI
1,14 15,7,27,13, 17,5 6, 19 13,12, 24,6, 20, 2
2,16 17,8,25,14,9,1 7,18 12,14,23,12,7,31
3,15 18,9,22,15,6, 12 8,11 11,20, 28,16,8, 17
4,12 19,10,20,11,4, 15 9,13 10, 15, 29,21,5, 16
5,20 14,11, 26,17, 3, 30 10, 17 9,17,21,7,29, 14

3amaua periaercs B COOTBETCTBUU OOIIEH METOIUKOW CHMHTE3a KOMOMHAITHU-
OHHBIX cxeM. OJIHaKO HEOOXOJUMO YYECTh M3MEHMBIIECECS COCTOSIHHME aKTHBHBIX
CUTHAJIOB Ha BBIXOIe NemudpaTopa, a TaKkKe PelIuTh, 4TO JeNIaTh C BXOJIOM pa3-
pemenus [13Y. Kpome Toro, TpeOyeTcsi MpUHATH pelIeHre 0 OCTaIbHBIM KOMOH-
HAIlMSAM aJPECHBIX BXOJOB IMPHU YCIOBUH, YTO BBIOOPKE MOJICKAT TOJIHKO YKa3aH-
HBIC B 33J]JaHUU OOBEKTHI.

[Topsnok pemeHus Ciaeayomui:

1. IlepeBectu necsatuunsie agpeca B HEX-popmar;

2. OnpenenuTb KOJIMYECTBO HEOOXOIMMBIX aJIPECHBIX Pa3pPs/IOB;

3. U3o6pasuts YI'O aemmdparopa ¢ o6o3HaueHueM Bxo10B [13Y, koTopeie
OyIyT UX UMUTHPOBATH;

4. Pa3paborath kaptTy pacnpeaenenus namsatu 113V

5. 3anporpammupoBarts cxemy [13Y;

6. [IporecTupoBaTh MOJYYHUBIIEECS YCTPOMCTBO HA BCEX BO3MOXKHBIX HA0O-
pax.
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B omueme npeocmasumo:

1. YI'O pazpabateiBaeMoro nemmmdparopa ¢ obozHayeHueM BxonaoB 13V,
KOTOPBIE MCIIOJIB30BaHbI TP pa3paboTKe YCTPOMCTBA U 0003HAYEHUEM BBIXOJIOB B
HEX-dopmare;

2. Kapry pacnpenenenus namstu [13Y.

Bonpocwt 0na camonposepku

1.

e

()]

*

10.

1.

12.

13.

14.

15.
16.

ChopmynupyiiTe Ha3HaUYEHHUE BXOJIOB M BBIXOJOB MHUKPOCXEMBI MaMSITH
155PE3.

[lepeuncnaute ciocoOwl 3anucu U cTupanus napopmaruu B [13V.
Pa3paboTaTh nHIUKATOP TEIEBU3MOHHBIX KaHaloB Ha O6a3e [13V.
Pazpaborars nemmudparop Ha I[13Y 155PE3, Tunm BBIXOIOB KOTOPOTO
(IpsAMbIE WM UHBEPCHBIE) BEIOUPAETCS YIPABIISAIOIINM CUTHAJIOM.

B ueM cocToaT 0COOEHHOCTH MUKPOCXEM JIMHAMUYECKON aMsTh?
Kakve curHambl MpPUCYTCTBYIOT Ha BbIXOJaX MHUKpocxeM S573PD2 u
155PE3 npu naccuBHBIX CHTHaJIaX Ha BXOJaX BHIOOpA MUKPOCXEMBI?
Kak 0003Ha4aroTcsi Ha KOopIycax pa3iudHble TUITBI MUKPOCXeM?

Kak, moMuMO NporpaMMupoOBaHUs W YIPABICHUS CTAPLIUM aIpPECHBIM
pa3psIOM MOKHO U3MEHUTH HarpaBlieHUE JBUKEHUS OeTyIei cTpoKu?
ChopmynupyiiTe Ha ypOBHE CTPYKTYPHOUM CXEMBbI MPEJIOKEHUS 10 CO3-
JaHUI0 MH(OPMAIIMOHHOTO TAa0JI0 MO MPUHIMNY Oerymieil CTPOKH, IMOo-
3BOJISIFOILIETO OTOOpaKaTh MPOU3BOJIBHYIO TEKCTOBYIO M YHCIOBYIO MH-
dbopmaruto.

Hapucyiite ctpykrypnyro cxemy II3Y. KakoBo Ha3HaueHME OCHOBHBIX
CTPYKTYPHBIX 3J1eMEHTOB? KakoBO Ha3Hau€HHE BXOOB U BBIXOAOB [13Y?
HazoBute ocHoBHbIe mapameTpsl 113V, oxapakrepusyiite ux ¢pusndeckui
CMBICIL.

Kakue Tumnbl BBIXOJOB NMPUMEHSIOTCS B MUKpocxemax [13V?  [lns dero
MX HCTOJIb3YIOT?

Kakoe cocrosiHue mmerot sneMeHnTsl namsatu 113Y no nmporpammupoBa-
Hus? Kak 210 onpenenuts?

KakoBo HazHauenue Bxo/10B U Bbixoj0B MMC 155PE3? KakoBo ee yc-
JoBHOE Tpaduyeckoe 0003HaUCHUE Ha CXeMax?

KakoB nopsinok cunteiBanus qanHbix u3 UMC I13Y?

Jns kakux 1enen ucnoiib3ytor [13Y?
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2. ICTTIOJIb30BAHME 113Y B IMHAMUWYECKHUX YCTPOHCTBAX

ge./lb

1. BeipaboTath NMpakTHYECKUE YMEHHUS CHHTE3a TUHAMHYECKHX CXEM C HC-
noab3oBanuem 113V,

2. CoBepIlIeHCTBOBAaTh MPAKTUUECKUE YMEHHUS U HABBIKM PaOOTHI ¢ MUPPO-
BOM TexHUKOM, DBM M cuctemaMu MOAECIUPOBAHMUSL.

3. CoBepIIIeHCTBOBATh HABBIKM aHAN3a, 0000IIEHUS U CHCTEMATH3aIlUH T10-
Jy4EHHBIX Pe3yJIbTaTOB, HABBIKA COCTABICHUS W O(POPMIICHUS OTYETHBIX MaTepHa-
JIOB, HAaBBIKM TOYHOIO U JIAKOHUYHOI'O MPEICTABIICHMS JIOKJIAJIOB HAa BOIPOCHI
TEXHUYECKOTO XapaKrepa.

Yueonvie sonpocut

2.1. IlocTpouTs reHepaTop CUrHanga OeCTBUS, 3aIlyCKAIOIUNCS 110 BKIIIOYE-
HUIO TTUTAHUS.

2.2. Coznath OETrynIyro CTpOKy U3 YEThIpeX LU(PPOBBIX MHAUKATOPOB.

2.3. Co3naTh Oerylyro CTpoKy ¢ U3MEeHsoencs nHpopMaIuen.

2.4. UccnenoBath BO3MOKHOCTb YBEJIMUEHHUS IJIMHBI OCTYyIEed CTPOKH 110 8
WHIUKATOPOB

Jlumepamypa 015 n0020moeKuU K 3aHAMUIO

1. Yrpiomor E.Il. IludpoBas CxeMoTexHuka: YdueOHOEe mocoOue sl BY-
30B. — CI16.: bXB-IlerepOypr, 2007. — 800c.

2. boitko B.W. u gp. CxemoTexHUKA DJEKTPOHHBIX cucteM. lludpoBbie
ycTpoiictBa.- CI16.: BXB-IletepOypr, 2004.-512c.

3. Iloremkxun U.C. ®yHKUMOHANBHBIE Y35bl HU(POBOI aBTOMATUKU. - M.:
Oneproaromusaart, 1988.-320c.

4. Cxemorexnuka bBHC mNOCTOSHHBIX  3allOMHUHAIOIIMX  YCTPOMCTB.
/O.A.IlerpocsH, W.5. Ko3bips u ap.-M.: Paauo u cBsa3b, 1987.-304c¢.

5. TlonynpoBoguukoBeie BUC 3anomuHarommx ycTpoucTB: CHpaBOYHUK
/Mon pen. A.YO. 'opnonosa u FO.A. Jlpsikoa. - M.: Paauo u cBs3b, 1987.-360c.

6. JlebeneB O.H. Mukpocxembl mamsTH U uX npuMmeHenue.- M.: Panuo u
cBs3b, 1990.-160c.

7. Wuno B.JI. Tlomymsipueie 1mudpoBsie MuUKpocxembl. — M.: Pagmo u
cBs3b, 1987.-352c.

Coodepoicanue omuema
1. Ha3Banue paboThl.
2. ITocnenoBaTesbHO A KaXKAOTO U3 y4eOHBIX BOIPOCOB: Ha3BaHHE Y4eOHOTO
BOTIPOCA M MEpPEUYeHb TEX MaTEepPHaJIOB, KOTOPHIE YKa3aHbl B KOHKPETHOM 3a/1a-
HUM,

3. Kpatkue oTBEThl Ha T€ KOHTPOJIbHBIE BOMPOCHI /111 CAMOIIPOBEPKU, KOTOPHIE
elI€ He HallUIM CBOETO OTPaKEHHS B OTUETE.
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Bonpocwt 0na camonpogepku

1. Hapucyiite crpykrypHyto cxemy II3Y. KakoBo Ha3Hau€eHHE OCHOBHBIX
CTPYKTYpHBIX 35ieMeHTOB? KakoBO Ha3HaueHHE BXOJI0B U BbIX0A0B [13VY?

2. HazoBute ocHoBHbie mapameTpbl [13Y, oxapakrepusyite ux Qusnyeckuit
CMBICI.

3. Kakue TUnbl BBIXOJOB NMPUMEHSIOTCA B MUKpocxemax [I13VY? [lna dero ux
HCTIOJIb3YIOT?

4. Kakoe cocrossHue uMeroT 3neMeHThl namsatu [13Y no nporpammupoBanus?
Kak 3T0 onpenenuts?

5. KakoBo HazHaueHue BxoJ0B U BbixogoB UMC 155PE3? KakoBo ee ycnos-

HOe rpadudeckoe 0003HaYEHUE Ha CXeMax?

KakoB nopsimok cunteiBanus qanHbix u3 UMC 113Y?

Jns kakux uenend ucnonb3yrot [13Y?

8. Kak B aBTOMaTHM4E€CKOM pPEKMME IMOCIEA0BATEILHO BHIOPATh SUCUKHU MaMsi-
T™H?

a_—

AKmyanbHoCmb 3aHAMUA

B HacTosiiiee BpeMsi HIMPOKO HCIONB3YIOTCS HMH(OpPMALMOHHBbIE TabJIo C
OIepaTUBHO MEHsoUIeiicss nHpopmanmell 1 aBTOHOMHbBIE HECIIOKHBIE YCTPOICTBa
OIOBEUICHNS U CUTHAIU3aluu. MHOroe U3 HUX MCIOJIb3YIOT MEXaHU3M mepedopa
aJIpecoB CXEM NaMsTH C IPEIBApUTEIBLHO 3aHECEHHOUN B Hee nH(opmanuei. bery-
II1Me CTPOKHM MH(POPMALMOHHBIX Ta0JI0 MCMOJB3YIOT, €CTECTBEHHO, ONEPATUBHYIO
aMsATh, MO3BOJIAIONIYI0O MEHATH OTOOpakaemble naHHble, HO Aid [I13Y mexanusm
OTOOpPaKEHUS COBEPIICHHO MAEHTUYEH. [103TOMY I MOCTOSIHHBIX JTaHHBIX Orpa-

HUYEHHOIO pa3Mepa CaM MEXaHU3M MOXKHO pacCMOTPETb Ha OCHOBE CXEM
K155PE3.

3amanue 2.1. ITlocTpouTh reHepaTop CUrHasa 0eACTBUSA, 31Ty CKAIOIIHii-
CSl 110 BKJIIYEHHI0 MUTAHUSA

I'eneparopbl ¢ 3aJaHHBIMU 3apaHee HAHHBIMU HMCIOJB3YIOTCS JOCTATOYHO
mmpoko. OIMH U3 HU3 3TO ABTOHOMHBIN CBETOBOW WJIM PAAUOAJIEKTPOHHBIN T'eHe-
paTop curHaia OeacTBHs. 3alyCK TeHepaTopa JOJDKEH OCYIIECTBIATHCS BKIIIOUE-
HUEM nuTaHus. JlJis MOAENIUPYIONIMX CUCTEM 3TO TPEOOBaHUE JIETKO 00ECIEUUTH:
(haKTUYECKH TO COOTBETCTBYET BKIIOUCHHIO PEKHUMA MOJICITUPOBAHUSI.

JIns maHHOM 3a7a4M CUTHAJIBI JOJDKHBI OBITH MPEICTaBJICHBI KOJIOBBIMU
KOMOMHAITUSIMH, COOTBETCTBYIOIIIUMHU, K TIpUMepy, cumBoiaM S u O TenerpadHoii
a30yku. Ecium 3anmonHuth stueiiku [13Y komamu 3TUX CMMBOJIOB B OIpeEeICHHON
MOCIIEIOBATEILHOCTH U MEPUOAUMYECKU mnepenaBaTh Ha Beixon 113V ¢ 3amanHOM
CKOPOCTBIO COAEPKUMOE CJIOB, TO MOKHO UMHUTHUPOBATh MTOJAa4y CBETOBBIX WIIH pa-
nuocurnanoB Oeacteus "SOS" B Buue tenerpadHsix cooOmieHuit azdoyku Mopse.
[Ipu »TOM mpoOrpaMMHUpPOBATH HEOOXOAMMO JIUTEIHLHOCTh CUTHAJIOB W JJIUTEIb-
HOCTh Tay3 B a30yke Mop3se. OcTaeTcsi aBTOMaTH3UPOBaTh Mepedop aapecoB ¢ 3a-
JTAHHOM CKOPOCTBIO.
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[IpuMeHeHne cueTurKa B pEKMME CUETa KaK pa3 M MO3BOJISIET OCYIIECTBUTH
aBTOMATHUYECKUH Mepedbop MOoCieI0OBATEIbHO PACIIONIOKEHHBIX aJ[PECOB SYEEK Ia-
Mty 113V, ecnu BBIXOBI CUETYMKA UCIIOIb30BATh B KAYECTBE aJAPECHBIX CUTHAJIOB
[13VY. BkitoueHue B 3Ty cXeMy ACJIUTENS YaCTOThI MO3BOJIUT 33/1aTh HEOOXOIUMYIO
CKOPOCTb BbIJJa4l CUTHAJIOB.

OyHKIIMOHAIbHAS CXeMa TAKOTO aBTOHOMHOI'O TeHepaTopa MpeACTaBiIeHa Ha
puc.2.1.

CT A0 ROM _®
denumens » A1

yacmoimasi
An

Puc.2.1. CDYHKHI/IOHaJ'IBHaH CXCMa aBTOHOMHOI'O I'CHCPATOPa

AJNTOpUTM peanu3aluy 3a1a4u:

1. ITomyunTh NaHHBIE O KOJaX CUMBOJIOB cUrHajia OenctBus B a30yke Mop-
3€;

2. PaccuuTaTh KOJIMYECTBO TaKTOB I€HEPALMM B OJHOM IEPUOJE C YUETOM
nays3sl Mexay nepuonaMu. OnpenenuTts TpedyeMoe Yncio aapecHbix Bxoaos [13VY;

3. Pa3zpaborarth (yHKIHOHAIBHYIO CXEMY C YYETOM KOHKPETHBIX pPaccyu-
TaHHBIX JaHHbIX. O0O3HAYWTH CUTHAJBl HAa KOHCTAHTHBIX BXOJAX MHUKPOCXEM.
Yacroty reHeparopa noao0parh 3KCIEPUMEHTAIBLHO, OMUPAsICh HA BO3MOXHOCTHU
MOJICJIMPYIOIIEH MpOorpaMmsbl, 0€3 UCHOIb30BAHMS IETUTENS YaCTOTHI;

4. CocraButsh kapty namstu 113V

5. 3anporpammupoBars cxemy [13VY:

6. [IpoBepuTh pabOTOCTIOCOOHOCTH CXEMBI.

B otuere npencraButs:

1.OyHKIIMOHATIBHYIO CXEMY YCTPOMCTBA C KOHKPETHBIMH PACCUUTAHHBIMU
napaMeTpamu;

2. Kapry namsartu [13Y mns renepanuu curnana 6e1cTBUs.

3ananue 2.2. Co3aaTh 0eryuyro CTpoKy M3 4YeTbipex HH(pPOBbIX
HHIMKATOPOB

Nnes nocnenosarenbHoro nepedopa aapecos 113V u, cooTBeTcTBEHHO, 1MO-
CJIEIOBATEILHOTr0 OTOOpaXEHUsI HA BBIXO/E PA3JIMYHBIX JBOMYHBIX KOJOB SIBJISET-
Csl J0CTaTOYHO NPOAYKTUBHOM. Eciiv nBOMYHBIE KOJBI OTOOpa)kaTh COOTBETCT-
BYIOIIIMMU CUMBOJIaMH, a JJIsI BbIBOJIa MHANKALIMY IPUMEHUTh HECKOJIBKO UHINKA-
TOPOB, TO 3amporpaMMHpPOBaB U COOTBETCTBYIOIIMM 00pa3zom BkiwouuB I3V,
MO’KHO MOIXY4YHUTh () (PeKT Oeryieit cTpokH.



19

Bocnonb3yemcs B kauecTBE MHAUKATOPA OJHOU U3 CXEM, COCTOSIIEN U3 Jie-
mudparopa Juisl 7-CETMEHTHOTO MHJIMKATOpa U COOCTBEHHO CaMOIr0 MHAMKATOPA.
Mopenb Takoil cXeMbl €CTh B MOJCIIUPYIOIICH TporpaMmMe U MOKET ObITh BhI3BaHA
Ha pabouuit skpan kiasuiiei "I". OHa uMeeT yeThipe BXOAa M, COOTBETCTBEHHO,
MOET 0TOOpa3uTh Bce MUGPPHI NIECTHAALATEPUYHON CUCTEMbI CUUCIICHHUS.

CxeMy OCTPOUTH IO UHAMBUAYAJIBHOMY BapUaHTy B COOTBETCTBUM C HOME-
POM 10 KypHAITy Y4€OHOMN TPYIIIIbI:

Howmep
Howmep no 1o
xypHany | Hanpasnenue | KomOunanms KVOHAT Hampasnenue | KomOunarms
y4eOHOH | IBMXKEHHS CHMBOJIOB yp6 Y| aBwkenus CHMBOJIOB
S y4eOHOI
TPYIIIBI
1, 14 Braeso A235 6,17 Breso F279
2,16 Brpaso B367 7,18 Brpaso A975
3,15 BneBo C478 8, 11 BiieBo D694
4,12 Bnpagso D589 9,13 Bnpaso F952
5,19 BneBo E035 10, 20 BiieBo C753

YTouHUM Tenepp MOCTaBIEHHYIO 3adauy. TpeOyercst Ha ocHoBe II3VY mo-
CTPOUTh YCTPOMCTBO, peanm3yiomiee hQPekT Oerymer CTpoKH TakKuM 00pa3oM,
4TOOBI Ha YETHIPEX MOCIEI0BATEIHHO PACIIOIOKEHHBIX 7-CETMEHTHBIX MHIUKATO-
pax OCYIIECTBIISUIOCH JABMKEHHE 4eThipex 1udp 1234 (peanbHO — MO BapUaHTY).
HamnpaBnenue IBUXEHUS — MO BAPUAHTY, CABUT - aBTOMAaTUYECKH, HAYaJI0 JBHKE-
HUS - IoJlaya nuTanud. MIcXoaHoe MmoiokeHue — CTpoKa MmycTta (HyJH, T.K. MOJTHOE
ralieHue UHIMKATOpa MOJIEIbIO HE MPEAYCMOTPEHO).

[Ipennaraercss uCnonb30BaTh IBE OJWHAKOBO 3arporpaMmupoBaHHbix UMC
[13VY, K KOTOPBIM MTOAKIIFOUEHBI YETHIPE UHIUKATOPA IO YETHIPEM CBSI3SIM KaKJIbIU.
[Tomy4aercsi, yTO YeTbIpe MIIAIIIMX Pa3psiia KKIOW SYEHKH yNpaBISAIOT OJHUM
WHJMKATOPOM, a YEThIpE CTapIIUX pa3psiga TOW ke sSYEHKU — JPYyTrUM WHIUKATO-
pom. Ilpu sTom xoawl agpecoB oboux [13Y B Kakablii MOMEHT BPEMEHHU OJIMHAKO-
BBl ¥ IEPEOUPAIOTCSI CHHXPOHHO.

Kaxxnprit nHAUKAaTOp JOJIKEH BBIBOIUTH MU(MPHI B ClEAyIONMEH Mocaea0Ba-
tenpHOCTH: 1, 2, 3, 4. Ilpuyem eciu Ha 1-M mHAMKATOpEe BhICBeYeHa udpa 1,
TO Ha 2-M MHAMKATOpE B 3TO ke Bpems — mudpa 2, Ha 3-M mudpa 3 u 1.1. Jlerko
BUJIETh, YTO KAl MHIMKATOpP peaiu3yeT CBOE€ COOCTBEHHOE MOBEAEHHUE, OTO-
Opakast OJTHU M T€ K€ KOJbI, HO CO CABUTOM Ha OAWH TakT. CIABUT HA OJUH TAKT -
ATO pa3MeIlleHHEe HY>KHOTO KOJia B CIEAYIOIIEeM nocieaoBaresibHoM aapece [13VY.

Peanuzanusi aBTOHOMHOIO MOBEICHUS KaXJI0r0 MHIMUKATOpa (a UX 4YeThIpe)
TpeOyeT HAIMYUsl CAMOCTOSITENBHOM OOJacTH maMmsT (T.e. YeTbIpex oOJacTeil).
Hns TI3Y K155PE3 s10 Bo3mMoxkHO (cM. puc.1.3). OgHako npu yCJIOBUH, YTO OJIUH
Oaitt 113V ynpasnsier cpazy AByMsl HHIMKATOpaMU, JEIUTh aPECHOE MPOCTPAHCT-
BO MOYKHO TOJIbKO Ha JIB€ MOJIOBHHBI. [[enaeTcs 3T0, KaKk W3BECTHO, CTAPIIUM al-
pecHbIM BxogoM. Mukpocxemsl [13Y MOXHO mporpaMMupoBaTh OJAMHAKOBO, HO
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WCITOJI30BATh Pa3HbIE 00JIACTH MAMSITH ISl Pa3HBIX Map WHAWNKATOPOB, BBHIICIUB
WX Pa3IUYHBIMU KOHCTaHTaMHU Ha CTapiieM aJpecHoM Bxoje. Torma JIBHKEHHUE,
HaIpuMep, KoJia YeTBEPKU MOKHO MPOUIUTIOCTPUPOBATH Ha pH.2.2.

3V1 [3vy2
= 0 0 0 0
é 4 0 0 0
% 0 4 0 0
<| 0 0 4 0
2 0 0 0 4
3 0 1

Puc.2.2. JIBuxenue kona "4" ciesa HampaBo

Ha puc.2.2. xaxnas nudpa COOTBETCTBYET KOy U3 YETHIPEX pa3psaoB Oail-
Ta. COOTBETCTBEHHO JIEBbIE ABE MU PBI KOAUPYIOTCS oaHUM Oaiitom 13V, BbIOU-
paeMbIM IO CUTHalaMm 4YeThIpeXx aapecHbix BxoAoB A0-A3 nmpu kxoHctante 0 Ha
BxoJie A4, a neBble 1B€ LIU(PPHI — COOTBETCTBEHHO IIPU TOM K€ aJIPECHOM KOJI€, HO
npu koHcTaHTe 1 Ha Bxone A4 II3Y2. Beero Ha pucyHKe MOKa3aHO MATh MOCIEN0-
BaTEJIbHO YBEJIMYMBAIOIINXCS aJpECHBIX KOMOMHAIM. 3a 310 BpeMd koxa "4" me-
pEMECTUIICS € JIEBOM I'PAHMIIBI B IPABYIO CTOPOHY J0 YETBEPTOTO MHAUKATOPA, OT-
paboTaB 5 TakTOB (YCTPOMCTBO OTOOpPA3WJIO MSATH MOCIEI0BATEIbHBIX aPECHBIX
koMOuHanuun). Beero agpeca AO-A3 moryT peanu3oBath 16 TakToB.

ITocnenoBaTenbHOCTD BBINOJHEHUS 3aJaHUS] IPEIIaracTCs CJIEIyOmast:

1. [IpeacTaBuTh CUMBOJIBI OErylIEH CTPOKH B IBOUYHOM (POpMATE;

2. Pa3zpabortarh cxeMy yCTpONCTBA, MOAKIIOYUB K JBYM OAMHAKOBbIM [13VY
UHAMKATOPhl U OOECHEeUnMB CHHXPOHHBIA TMOCJIEI0BaTENbHBIN Mepedop aJapecoB
oOoux HakonuTenen (cM. puc.2.1). Ita cxema KOHKPETU3UPYET T MOTyOanThI, KO-
TOpbIE YIPABISIIOT KaXIbIM UHAUKATOPOM. BbIOpaTh KOHCTaHTHI UIst A4 KakI0i
MHUKPOCXEMBI;

3. CocraButh kapty mamsatu mukpocxeMmbl [13Y. Ocoboe BHuMaHue obpa-
TUTh Ha BBINIOJIHEHHOE MOAKIIOYEHUE KaXKI0r0 UHAUKATOpa U TpeOyemMyro 1S He-
ro INHAMUKY;

4. 3anporpammupoBars UMC I13Y;

5. BbINONHUTH POBEPKY HA PYHKIIMOHUPOBAHUE PAOOTHI YCTPOUCTBA.

B oruere npeacraButs:
1 .OYHKIIMOHATIBHYIO CXEMY YCTPOMCTBA C 3aJJaHHBIMU KOHCTAHTaAMHU;
2. Kapry namsaru [13Y mns renepanun 3ddexra 6erymieit CTpokH.
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3amanue 2.3. Co31aTh 0eryuyio CTpoOKy ¢ H3MeHsoIencs
uH(popmanmen

N3menenne nHdopManuu BeIOpAaTh caMOCTOsATEIbHO. B kauecTBe pabouero
BapHaHTa MOXKHO paccMaTpuBaTh OOpaTHYIO IOCJEI0BATEILHOCTh CHMBOJIOB M3
3amanus 2.2. CMeHa nH(pOopMaIuy J0JKHA TPOUCXOAUTh IO KOMaHaM T0JIb30Ba-
TEJI.

[TocnenoBaTenbHOCTH BBITIOJHEHHS 3aJJaHUS U COCTaB OTYETa ISl 3TOTO 3a-
JTaHUSI AaHAJOTHYHBI 331aHUI0 2.2. ECiu BBINOJHUTH HACTOAIIECE 3aJaHHUE Ha JIBYX
onuHakoBo 3arnporpammupoBaHHbix UMC II3Y He mosydutcs, TO HEOOXOIUMO
M3YYUTh BO3MOXHOCTh HCHoJib30BaHus AByX MMC, 3amporpaMMHUpOBaHHBIX IO-
pasHoOMy.

3ananmne 2.4. MccienoBarb BO3MOKHOCTb YBeJIUYEeHUS JJIMHBI Oeryuiei
CTPOKHM 10 8 HHAUKATOPOB

Pemenne aroy 3amaum mpeanosiaraeT UCXOHbIE JAaHHbIC, YKa3aHHbIC B 3a-
JaHUU 2.2, OTHO HANpaBJIEHUE BU>KEHUS, UCIOJIb30BAHUE MPOU3BOIBHOTO KOJIH-
yectBa IMC 113V ¢ nByms BapuaHnTamu IpOrpaMMHUPOBAHUS.

[TocnenoBaTenbHOCTD BBINIOJHEHUS 3aaHKUsl M COCTAB OTYETA ISl ATOTO 3a-
JTaHWSI AaHAJIOTUYHBI 3aJJaHUT0 2.2,

3agaHue AJisi CAMOIIPOBEPKH

1. ChopmynupyiiTe Ha3HaYCHUE BXOJOB M BBIXOJOB MHUKPOCXEMBI TTaMATH
155PE3.

2. llepeuncnure crocoObl 3anucu U ctupanus nHbopmanuu B [13VY.

3. PazpaboTaTs MHANKATOP TEJIEBU3HOHHBIX KaHAIOB Ha 6aze [13VY.

4. Pazpabotats nemmdparop Ha [13Y 155PE3, Tum BBIXOAOB KOTOPOTO
(IpsiMbIE UM MHBEPCHBIC) BEIOMPACTCS YIPABIISIIOIIUM CUTHAJIOM.

5. B ueM cocToaT 0COOEHHOCTH MUKPOCXEM IMHAMUYECKOU MaMsITh?

6. Kakue curnaigpl OpHCYTCTBYIOT Ha BBIXOJax MHUKpocxeM S573P®D2 u
155PE3 npu naccuBHBIX cUTHAjaX Ha BXOJaX BEIOOpAa MUKPOCXEMBI ?

7. Kak 0003Hauar0TCs Ha KOPITycax pa3IMyHbIe TUIIBI MUKPOCXEM?

8. Kak, moMuMoO TporpaMMHUpOBAaHMS W YIPABICHUS CTapIIUM aJpPECHBIM
paspsIoM MOKHO U3MCHHUTH HAINPABIICHUE JABYIKEHUS OCTYIICH CTpOKH?

9. ChopmynupyiiTe peIOKEHHS TI0 CO3/IaHNI0 UHGOPMAIIMOHHOTO TabJIo
10 MPUHLHUIY Oeryuieil CTpoKu, MO3BOJSIOUIET0 0TOOpaXKaTh MPOU3BOJIBHYIO TEK-
CTOBYIO U YHCJIOBYIO MH(POPMAIIHIO.
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3. PABPABOTKA MOAYJISA HAMATHN

ge./lb

1. BeipaGoTaTh NMpakTUYECKUE HABBIKM CHHTE3a CXEM MOJYJIEH MaMsTH BbI-
YUCIIUTEJILHBIX CUCTEM 10 33/IaHHBIM IMapamMeTpam.

2. CoBepIlIeHCTBOBAaTh MPAKTUUECKUE YMEHHUS U HABBIKM PaOOTHI ¢ MUPPO-
BOM TexHUKOM, DBM M cuctemaMu MOAECIUPOBAHMUSL.

3. CoBepIIIeHCTBOBATh HABBIKM aHAN3a, 0000IIEHUS U CHCTEMATH3aIlUH T10-
Jy4eHHBIX Pe3yJIbTaTOB, HABBIKA COCTABIICHUS W OPOPMIICHHUS OTYETHBIX MaTepHa-
JIOB, HABBIKA TOYHOTO W JIAKOHUYHOI'O MPEICTABICHUS IOKJIAJI0OB HA BOMPOCHI
TEXHUYECKOTO XapaKkTepa.

Yueonvie sonpocut

3.1. [locTpoenue 6oka aemmudpaniu agpecos.

3.2. IlocTpoenue cxem aemmudparopos aapeco O3V u [13Y

3.3. Pa3zpaboTka Osoka Aemu@painu agpecoB yCTPOUCTB BBOAA-BbIBOIA
3.4. [locTtpoenue GyHKIIMOHATBHON CXEMbI MOJIYJISI TAMSITH.

Jlumepamypa 0151 n0020mo6KU K 3aHAMUIO

1. YukamoB A.H. MukpomnpoueccopHbie cucTeMbl. MeToIUYEeCcKuEe yKas3a-
HUS T10 BBIIOJIHEHHIO KypcoBoro mnpoekra. Pocro-Ha-Jlony: Ceepo-KaBkasckuii
bumman MTYCH, 2019.- 44c.

2. Mukponpoueccopbl U MUKPOIPOLECCOPHBIE KOMITJIEKTHI MHTErPAIbHbIX
mukpocxem: CnpaBounuk: B 2 1./ H.H. ABepwpsanoB u np.; Ilog pexn. B.A. Illax-
HOBa. - M.: Pagno u cBsa3b, 1988.

3. Muxkponpoueccopubiii komiuiekt K1810: CtpykTypa, mporpaMmMupoBa-
Hue, npumenenue: CrnpaBounas kaura / FO.M. Kazapunos, B.H. Homokonos, I'C.
[Tonknetnos, ®.B. ®unmunmnos; Ilox pen. FO.M. Kazapunosa. - M.; Beicmias
mkoJja, 1990. - 269 c.

4. Jlio  KO-Uxken, Tubcon [I.  Mukpompoieccopsl  cemeincTBa
8086/8088.ApxuTekTypa, MpOorpaMMUPOBAaHUE M MPOCKTUPOBAHHE MHUKPOMPOIEC-
COpHBIX cucTeM. - M.: Paauo u cBs3b, 1987. - 512c¢.

5. YuxkanoB A.H. Mukponponeccopsl. [lepudepuiinbie yctporictBa. Meto-
JUYECKHE YKa3aHUs K JaOOpaTOpHBIM M NPAKTHUUECKUM 3aHsATHsIM. PocToB-Ha-
Hony: Cesepo-Kaskazckuii prman MTYCH, 2019.- 37 c.

6. Xykosckuii A.I'., MannH A.A. PyKoBOACTBO MO MOATOTOBKE KYpPCOBBIX
pabot (IIPOEKTOB) M BBIMYCKHBIX KBaIU(PUKALMOHHBIX padoT. PocroB-ra-/lony:
CK® MTVY(CH, 2019. - 61c.

Coodepoicanue omuema
1. Ha3Banue paboThI.
2. IlocnenoBaTenbHO ISl KAKIOTO U3 Y4EOHBIX BONPOCOB: Ha3BaHUE YUEOHOTO
BOMpPOCa U MEpPEeUeHb TEX MaTEepPHaJIOB, KOTOPHIE YKa3aHbl B KOHKPETHOM 3aj1a-
HUW,
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3. KpaTkue oTBEThI Ha T€ KOHTPOJIbHBIE BOMPOCHI JJII CAMOIIPOBEPKHU, KOTOPbIE
eI€ He HAIUIM CBOETr0 OTPa)KEHUS B OTUETE.

Bonpocwt dna camonpogepku
1. Hapucyiite crpykrypHyto cxemy II3Y. KakoBo Ha3HaueHHE OCHOBHBIX
CTPYKTYpHBIX 35eMeHTOB? KakoBO HazHaueHne BXOJ0B U BbIx010B [13Y?
2. Kakue Tunsl BBIXOJIOB NpUMEHAIOTCA B MuKpocxemax [I3Y?  Jlng yero ux
UCIIOJIB3YIOT?
KaxkoB nopsimok cunteiBanust ganubix u3 UMC I[13VY?
Jns kakux neneit ucnonabiyrot [13Y?
OCHOBHBIE BBIBOJIBI ITPOIIECCOPA, UCTIONB3YEMbIC JJI OOpallleHUsI K MaMsTh
1 YBB.
6. B yeM oTiiuKe COBMEIIEHHOTO U Pa3/ieIbHOTO aApeCHOr0 MPOCTpaHCTBA?
7. B yeM oTinune cxem ctaTudeckor u quHamudeckor namstu UMC O3VY?

kW

AxkmyanbHocmb 3aHAMUA

B COBPCMCHHBIX BBIYHUCIIUTCIIbHBIX YCTpOﬁCTBaX HCIIOJIB30BaHHUC MOI[YHGﬁ
IHaMsITH 6€3aHBTCpHaTI/IBHO. HOBTOMY CHUHTC3 CXCM, BKIIIOYAIOIIMX KOHKPCTHLIC
00BEMBI TTOCTOSTHHOM U OHepaTHBHOﬁ IHaMsATH, ABJIACTCA 00s13aTeIbHBIM HaBBIKOM
IIPOCKTHUPOBIIUKOB.

3ananue 3.1. Ilocrpoenue 0J10Kka nemuppanuu agpecos

[To MCXOMHBIM MHIWBHIYATbHBIM JTaHHBIM (10 BapHaHTaM KypCOBOTO TPO-
€KTa) MPOBECTH pacyeT OJOKOB Jemudparuu aJIpecoB MOCTOSHHOW W ONepaTHB-
HOM mamsiTu 1 rpoiieccopa cemeiictpa Intel x86.

Jlist pazpabotku Onoka jaemudpanuu aapecoB CIEAyeT YUeCThb CTPYKTYPY
Hakonuteneil. B MIIC nHeo6xoaumo obecrieunTh 0OOMEH Kak ABYXOAWTHBIMH CJIO-
BaMH, TaK U OT/AEJbHbIMU OaliTamu. [loaTOMy OJIOK aMsATH clieAyeT OpraHu30BaTh
B BHJIC JIBYX 8-pa3psaHbIX O0aHKOB. Mnuammmii 6aHK, xpaHsmuid ganaeie D0-D7,
JIOJDKEH UMETh YeTHhIe ajpeca oOpamienus. Crapiiuii 6aHK, XpaHAIUN JaHHBIC
D8-D15, nomxeH UMEeTh HEUETHBIC ajapeca oOpanieHus. PopMUpoOBaTh THUIT MEpe-
JlaBaE€MbIX JTaHHBIX HEOOXOIUMO KOMOWHAIIMSIMU CUTHAJIOB ajipecHoro AQ u pas-
peueHust nepenaun crapuiero 6aira BHE Tak, kak ykazano B tabnuie 3.1. B co-
OTBETCTBUE C 3TOM Tabnuuel, 2-0aliTHOE CIOBO JOJKHO PACMoararbCcsi HaUMHas ¢
yetHOTO azapeca (A0=0). B mamstu B MiaamieM aapece COXpaHsSeTCs MJIaIIInn
Oaiin 2-x GalTHOrO 4mMcia, a B CTaplleM ajapece - CTapiiuii 6alT 2-x 0alTHOTO
gucia. AJJPpecoM BCETO YHCIIa SBISCTCS aJIpec ero caMoro MIIJIIIEero OaiTa.
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Tabmma 3.1
AJnpecHble KOMOMHAITMY TSI TIepeaadyu OaTOB U CJIOB
1o 16-pa3psannoii muHe ganHbix MIIC
BHE A0 PaspsimHOCTB EpeaBaemMbIX JaHHBIX
Bce cnoso, 06a Oaiita nmo muausM Dy ...Ds
Crapmmii 6ait o muausM D8...D15 (HedetHslit agpec)
Mnammmii 6aiiT mo quaMSM DO... D7 (detHbIit aapec)
Her nepenaun

—_— O D
— OO

BoipaBHUBaHUS MHOTOOAWTHBIX YHUCEN IO YETHBIM ajpecaM He TpedyeTcs.
Ecnu yucno HauMHAETCsl ¢ YETHOIro ajpeca, TO OOMEH OCYLIECTBISETCS 3a OJIHY
ONEPALUIO TIEPEAAYH IT0 MIKMHE cpa3y 16 pa3psaoB naHHbIX. /{15 MHOrOpaspsIHbIX
YyHucell, HAYMHAIONIUXCSl ¢ HEYETHOTO ajipeca, 0OMeH OyJeT BBIMOJHEH 3a JiBa 00-
pallleHUs K TaMSITH, YTO CHUYKAET MTPOU3BOAUTEIBHOCTH MPOLIECCOPA.

Curnanst A0 u BHE nomkHbI mogaBaThCsi Ha BXO/Ibl BEIOOpPA COOTBETCTBEH-
HO MJIQJIIETO U cTapiiero 0anka gaHHbIX. Ecnu motpedyeTcsi cTpaHrYHasi OpraHu-
3arusi OaHKOB MaMSITH, TO YJA00HO BBIOpATh MUKPOCXEMBI MaMsTU C ABYMSI BXOja-
MU BBIOOpA JJIs1 JOTIOJTHUTEIBHON CEJIeKIIMU BhIOMpaeMoro OaHka JaHHBIX. Takoi
BAPUAHT IMOJYYUTCS CaMbIM ONTUMAJIbHBbIM. CTpYyKTypHas CXeMa OpraHu3aluu
CTpaHULbl MaMmsATH TpeacTaBieHa Ha puc.3.l. OdeBMOHO, YTO OJHA CTpAHHULA
J0JKHA 00pa3oBbiBaThCst MUHUMYM JIByMst UMC ¢ GaifTHOM opraHu3aiuei.

WuHa agpeca (4acTte Uz A20-A1)

Crapwmin baHk Mnagwuit 6aHk
HeueTHkle agpeca YeTHele agpeca
A0
BHE Ccs1 CS1
cs2 cs2
BeiGop
CTpaHWLbl
D15-D8 D7-DO
Wnna garHeix D15-D0O

Puc.3.1. CrovkTvna cThaHuIIbl OJIOKA TTAMSITHA

bnok nemmdparuu agpecos npoektupyemoit MIIC cocTouT u3 Tpex vacrteit:
cxeMbl (hOpMHUPOBaHUsI CUTHAIOB BbIOOp Kpuctamia (CS) mis ctpanull (MUKpO-
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cxeM) O3V Ornoka mamsTu, cxembl (GopmupoBanus curHaigoB CS mist cTpaHuil
(mukpocxem) [13Y Gioka namsitu U cxeMbl hopMupoBaHus curianoB CS 11st mpo-
rpammupyembix nepudepuitnsix BYC 610ka BHemHero uatepdeiica.

WcxonHbIMU TaHHBIMU TSI pa3paboTKu OJioKa Aemudpaiy apecoB sBis-
I0TCSl yKa3aHHbIC B WHJIWBUIYAJIbHOM 3aJlaHUU: HadalbHbIN ajgpec O3Y, o0beM
O3V, tun mukpocxem O3V, o6weM [13Y, Tun mukpocxem 13V, HavanbHbIN agpec
00JIaCTH MOPTOB BBOJIAa-BbIBO/IA, @ TAKXKE Pa3psAHOCTb CUCTEMHOMN IIMHBI JaHHBIX,
KOTOpasi, B CBOIO O4Yepe/lb, ONpPEACISETCA 3aJaHHbIM TUIIOM ILIEHTPAJIBHOTO MPO-
neccopa MIIC. Ha magansHOM 3Tane pa3paboTKu HEOOXO0IUMO:

1) maiitu urciio BUC O3V B O1oke mamMsTu;

2) watitu yncio bBUC T13VY B 6moke mamsaTy;

3) omnpenenuTs HauanbHbIN anpec 113V

4) omnpenenuTh KoHeuHbIN agpec O3Y;

5) ompeneauTh HOMEpa pa3psAI0B IIKUHBI aapeca st GopMupoBaHus 001IIe-
ro curdaina Beioopku ctpanul] O3Y (SELECTray) ¥ oOlero cursaia BbIOOpKU
ctpanuil [13Y (SELECTRrowm);

6) BBIYKMCIUTH HaYaJIbHBINA aJIpec BBOAA-BBIBOJIA JJIsl BTOPOH NepudepuitHon
BUC (a5 nepBoit OH 3a/1aH B 3aJaHUM).

[Ipouiecc pa3padoTku 610ka Aemudpanuu agpecoB MPOULTIOCTPUPOBAH HA
CJIEYIONIEM MTPUMEPE C UCIIOIBb30BAHUEM runoTeTndecKkux TunoB MMC.

Jlano:

1) navanbnbiii agpec O3Y-38000H,

2) oobem O3VY-32Kb,

3) BUC O3V crarnueckoro tuna K537PYXX c opranuzamueit 8Kx1 (o0be-
MoMm 8Kbwur),

4) o6weMm [13Y-8Kb,

5) BUC I3V tuna K573P®X ¢ opranuzanueit 2Kx8 (o6vemom 2Kb),

6) HayaNbHBIA aJpec BBOJA-BbIBOJA sl iepBoit nepudepuiinoit BUC Taii-
Mepa - 270H,

7) UII tuna 8086 ¢ 16-pa3psgHOil CUCTEMHON ITMHOM JTAHHBIX.

Penienue:

VYcnosusie rpapuueckue obo3znaueHuss UMC, yka3aHHBIX B 3aJJaHUU TpeE-
CTaBJICHBI Ha puc.3.2.
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K573P®X 2Kx8 K537PYXX 8Kxl1
Puc.3.2. YI'O UMC namsatu

VY 06oux UMC umeercs 2 BXoja pa3pelieHusi ¢ UHBEPCHBIM aKTUBHBIM CHUT-
HanoM. Bxog PRG y UMC 113V ucnone3yercs st nporpaMMUPOBAaHUS U B IITAT-
HOI paboTe mporeccopa He IPUMEHSIETCS.

1). Ha ocHOBe WUCXOAHBIX J[JaHHBIX 4YHUCIO OaHKOB B OJloke maMs-
™32Kb/8Kb=4, T.c. 00mmii 00beM O3V nenurcsa Ha 00beM ogHOTO OaHka. O0BeM
OaHka ompesensieTcs: KoinuecTBoM aapecyembix siueek UMC namsaru. Eciu opra-
Huzanus Hakorurenss O3Y 8-paspsigHas, To yucino 0aHkoB paBHO yucity UMC
O3V: Nank=Nram.

Opnnako eciu UMC O3Y umeer Apyryro opranu3aiuio, TO HEOOXOJUMO Ha
ocHoBe nmerotnieiicss UMC O3V opranuzoBaTh 6aHK ¢ OalTHON CTpyKTypoid. s
paccMaTpuBaeMoOro ciay4asi KaXIblii OaHK HEOO0XOJWMO CO3/1aBaTh M3 BOCHMHU
NMC, coenuHMB MapajuieIbHO BCE €€ BXOAbl. Takas cxema MpeAcTaBlieHa Ha
puc.3.3. B 3TOoM citydae BBIBOJIbI JAaHHBIX OOpa3ylOT €IWHBIA OAaWT C MCXOIHBIM
KOJINYECTBOM siueeK naMsTu. [loaromy B 3TOM ciydae Nray=32 nipu Npang=4.

C ydeToM NPUHLMIIOB MOCTpoeHMs 16-pa3psaHoro OJioka MmaMmsTH (CM.
puc.3.3) KOJIMYECTBO CTPAHUI] PABHO JBYM.

2). Ananoruuno yucio BUC T13Y B 61oke mamsatu Nroy = 8Kb/2Kb=4. Jlns
[13Y opranuzanusa Hakonutenst OaiTHas1, MO3TOMY 4duciao OJ0koB M uncio UMC
coBmnaaoT. KonnuectBo crpanun 1ist cxem 113V paBHO AByM.
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K537PYXX

DO
DO

A0-A12

WIR

) CS1
cs2

K537PYXX

D7
DO

AD-A12

W/R
Q Cs1
_¥ Ccs2
Puc.3.3. Opranu3zanus 6aiiTHOM
CTPYKTYpbI OaHKa MaMsTH

3). s onpenenenust HadasbHOTrO aapeca [13Y HeoOxonumo u3 Bcero 00b-
eMa aJipecHoro mnpocrpancta npoieccopa B IMb (100000H) BeiuecTh 3amaHHbBIN
o6beM I13Y (uncio staeex), T.e. 8Kb (8 * 2'° = 2000H). [Tomyuaercs:

100000H - 2000H = FEOOOH.

JIns1 BBIUMCIIEHUS] MIECTHAAIATEPUYHOro Koja uyncia 8K 1ocTtaTouHo moHU-
Matb, uto 1K 06pazyercsa uz 10 nBouunsix paspsiaos: 100 0000 0000. Utoowt yoe-
JUTHCS B 3TOM, JIOCTATOYHO MPOCIEAUTH BEca pa3psI0B [0 MEpPE CMEUIEHUS B CTO-
POHY CTapIIMX pa3psIoB: MOCIEAHUN HOJIb uMeeT Bec 512. CrnenoBaTenbHO, clie-
TyIOIIHN pa3psia ¢ equuuieid umeet Bec 1024. Takoe ynciio u 0003HAaYaeTCsl KaK
1K. D10 uncno B mecTHaguarepuyHoil cucreme 3anuckiBaercs kak 400H. Onnako
JnanbHEee npeodpa3oBaHusl BBIMOJHATH B IIECTHAIIATEPUYHON CHUCTEME JO-
BOJIBHO TPY/THO, IIOTOMY JIy4Ille MPOAOIKATh pad0TaTh B IBOUYHOM CHCTEME.

g nomyuenust 8K Heobxonumo 1K yMHOXUTH Ha 8, UTO COOTBETCTBYET
TpeM casuraM BieBo. 1loatomy 8K skBuBasentHo yuciy 10 0000 0000 0000. ITe-
peBelis 3TO YUCIIO B HIECTHAALIATEPUYHYIO CUCTEMY (KaXIyl0 TETpaay MpeACcTaBUB
OJIHOM IIeCTHAAIATepUUHON UPpoii), mosyduM kak paz 2000H.

Crnenyer 3aMeTUTh, YTO YMHOKEHHUE B IIECTHAALIATEPUYHON CHUCTEME JAacT
takoil ke pe3ynbraT. Eciin 400H yMHOXUTH Ha 8, TO JOJKHBI IOJIYYUTh BIIEPEIN
necsatuaHoe yucio 32. Ho B mectHaguarepuunoit cucteme 3to uncio 20H. ITo-
ATOMY MTOTOBBIM pe3ynbTaT nonyyaercs takou xe: 2000H.

I13Y Bcerma HaxoauTCS B CaMOM KOHIIE IIEPBOro Merabaita aapecHOro mpo-
CTpaHCTBa, T.K. Tociie BKirodeHus: mutanus [[I1 BeiOupaer 11 ucnogHeHus mep-
By10 komaHy no agpecy FFFFOH. Oto cnpaBennuBo u ais npoueccopa 80286.
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4). Ins onpenenenust koHeuHoro aapeca O3Y HeoOXoAWMMO K 3aJaHHOMY
HayanbHOMY ajpecy (38000H) mpubaButh umcio siueek O3Y (o6bem O3V mins
paccMatpuBaemoro mpumepa - 32Kb mmm 32 * 2'°=8000H) u BbIYecTb emuHULLY.
[Tonmyuaem:

38000H + 8000H - 1 = 3FFFFH.

5). Onpenenutb HOMEpa pa3psIOB MIMHBI ajpeca g GopMUPOBaHUS 00IIIe-
ro curHana Beioopku O3Y (SELECTgray).OT0 T 3 20-TH pa3psiioB aapeca, ABO-
UYHbIC 3HAYCHHSI KOTOPBIX OCTAIOTCSl MOCTOSTHHBIMU JJI1 BCEX aJpPECOB M3 JHara-
3oHa O3Y:38000H ... 3FFFFH. Hymepyrotcst pa3psabl LIHHBI agpeca COOTBETCT-
BeHHO A19 ... A0 creBa Hampaso.

38000H= 0011 1000 0000 0000 0000,
3FFFFH=0011 1111 1111 1111 1111,.

Pazpsinpl, coxpaHsooye MOCTOSHHOE 3HAYeHUE, MOoaUYepKHYyThl. OHU COOT-
BETCTBYIOT CUTHAJaM CUCTEMHOM MIMHBI ajipeca Aqg...Ajs.

Takum oOpa3om, cUrHaIIBI Ajg..A(s TIOJIAIOTCS Ha OJIOK aemudpanuu aape-
COB ¥ (pOpMUPYIOT 001N curHai Beioopku O3V

SELECTgay = A1o&A15&A1&A, &A,s&(MRDCVMWTC).

B dopmupoBanuu curnana SELECTgray yaacTByroT Takke curnaisi MRDC
(curnan urenus u3 namsatu), MWTC (cursan 3anucu B maMsiTh) CUCTEMHOMW IIUHbI
ynpasienus, T.K. O3Y B 010ke maMsTH JOJKHO ObITh BEIOPAHO (AKTUBHO) TOJBKO
BO BpeMs IIMKJIOB YTEHHUS WJIM 3allMCU B aMsTh. Bo BpeMs IMKJIOB BBOJa-BbIBOJIA
O3V He BbIOpaHO (ITACCUBHO; XpaHUT paHee 3aMUCaHHYI0 HHPOPMAIIUIO).

C momonipro curHana SELECTray M HECKOJIBKMX CTApPIIMX pa3psaoB W3
yucia ocraBmmxcs - Al4...A0 Heobxogumo chopmupoBath curHaibl CSx 1uisl BbI-
O6opku oTaenbHBIX cTpanul; O3Y. /s 3aganHoro uncia ctpaHull (Ngrr) YUCIO0 J0-
NOJIHUTENBHBIX pa3psanoB A nns gemmdpammu n = Log,Ngtr= Log,2 = 1. Takum
oOpazom, s GpopmupoBaHusi oTaenbHbIX curHanoB CS1, CS2a0mkeH UCHob30-
BaThbCs paszpan AldcucremHoil mmHbl aapeca. OctanbHble 14 mMmaamux paspsioB
cucteMHou muHbI agpeca (A13...A0) Ha 610K Aemmdpanuu aapecoB HE MOAAI0T-
csl, a MOJKIIF0YAI0TCS] HEMOCPEACTBEHHO K apecHbIM BXxoAaM u Bxoaam CS Mukpo-
cxem O3V B Omoke mamsatu. Yucno curramoB CS B 3TOM MpuMepe paBHO YHUCITY
ctpanul] O3Y, T.e. 1ByM.

[lepebupast Bce BO3MOXHbIE KOMOMHAIIMU AJ1 CUTHANIOB A 14, 3anuiineM Jo-
TMYECKUE BBIPAKECHUS ISl OTHeNbHbIX curHaioB CS BeiOopku ctpanuir O3V B
paccMaTpuBaeMoM IIpUMEDPE:

CS, = SELECTx &4,
CS, = SELECTR &A1 4.
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B oTtuere npeacTaBuTh:
1. Pacuetsi OnoxoB aemudpanuu [13Y u O3V no ceoemy BapHuaHry;
2. Ycnosusie rpaduyeckue ob6o3nauenuss UMC I13V u O3V no Bapuanty.

3amanue 3.2. IlocTtpoenue cxem aemmudparopon aapecos O3Y u I13Y

Ha ocHOoBe MMeEOMMXCS aHATUTUYECKUX PACUETOB IMOCTPOUTH (PYHKITHO-
HaJIbHbIE CXeMbI 0JI0KOB aemmmdpaiuu aapecoB O3V u [13Y.

brok gemmdpannu agpecoB MOXKET CTPOUTHCS Ha 0a3e OTAENbHBIX JOruye-
CKUX 3JIeMeHTOB, MukpocxeMm aemmudparopo, BUC TI3Y wmu I1JIM. Onnako B
omoke aemudpanuu azapecoB mnpoektupyemoir MIIC Haubonee panmoHaIBLHO
dbopmupoBath curHail SELECTgraym ¢ TOMOIIBIO JTJOTHYECKUX JJIEMEHTOB U I10j]1a-
BaTh €ro Ha BXOJ BHIOOpKH nemudpaTopa, curai Al4 - Ha ajpecHble BXObI Jie-
mdparopa, a curaibel CS1,..CS2 — cHUMAaTh C BbIXOJa MUKPOCXEMBbI Jenudpa-
Topa 2x4 ¢ HECKOJbKMMH BXOJaMHU pa3peunieHusd. Takas cxema Mpe/ICTaBiIeHa Ha

puc.3.4.
A1g Zri >
A7
A1g
A1s
t)—J)& DC 0 @1
E 1 CS2 | K cTpaHuuam
- 2 o3y
A1g AD 3
g
MWTC &}
MRDC

Puc.3.4. Cxema nemudparuu agpeca O3Y

AHaOTUYHBIE PACCYKIEHUS TIO3BOJISIFOT MOTYYUTh JIOTHYECKOE BBHIPAKCHHE
JU1s1 001mero curaana Beioopku 113V

FEOOOH = 1111 1110 0000 0000 0000
FFFFFH=1111 1111 1111 1111 1111

SELECT oy = Ayo&A g&A - &A,;&A s&A,,&A,:&MRDC

31eCh UCIONBb3YETCA TOJBKO YIPABIIOUIMNA CHUTHA YTEHUS W3 NaMITH
MRDC, 1.x. B nporniecce ¢pynkimonupoBanust MIIC u3 13V Tonbko cUHUTHIBAIOTCS
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KOJIbI MAIIIMHHBIX KOMaH] YIPaBJsifoiel mporpammel. [Ipu atom mist hopmupoBa-
HUS OTACNbHBIX CUTHAJIOB BBIOOpKH cTpanull [13Y ucnons3yercs paspsag Al2 cuc-
TEMHOM MIMHBI anpeca. TpeOyercss Tonbko 1 paspsn, T.K. KOJIMYECTBO CTPAHUIL
[13V kak u O3V paBHo aByM. OcTanpHble 12 Muaammx pa3psaoB CUCTEMHOMN IIH-
HbI afipeca (Al1...A0) Ha Gyok fenudpanyu aapecoB HE MOJAIOTCS, a MOAKI0Ya-
I0TCSI HEMOCPEJICTBEHHO K aJIpeCHBIM BxojaaM Mukpocxem [13Y B Oioke mamsru.
3amMedaHre OTHOCHUTENIbHO Pa3psAHOCTH CUCTEMHOM HIMHBI JaHHBIX U OpraHu3a-
LMY IaMSATH B PaBHOM Mepe crpaBeiuBo u s [13Y.

Ha pwuc.3.5 qist paccmaTpuBaeMoro nmpruMepa moka3aH BapuaHT CXeMbI Gop-
mupoBanus curnanos CS BeiOopku ctpanuil [13Y 6moka mamstu.

6). IlopTel BBOJA-BbIBOAA aApecyroTcs 16-10 MIaglIMMH pa3psgaMu CHC-
TEeMHOM muHbI afapeca. B npoextupyemoit MIIC noctaTouHO MCIIOIB30BATH JIWIIIb
10 mimanmux paspsanoB (A9...A0), T.k. agpeca cxeM HAYMHAIOTCS TOJBKO C ajpeca
270H. Ilpu sTOM aBa MIaQIMX pa3pslia MOAKIIOYAECTCS HEMOCPEICTBEHHO K aj-
pecHbiM Bxosiam nepudepuiinbix BUC B 6110ke BHemHero uHtepdeiica. Takum 06-

pPa3oM, B 6JIOK€ zxemmbpaunn aJIpCCOB 6y,HYT HCITIOJIB30BATHCA TOJIBKO 8 pas3pAaa0B
IIIA (A9.. .A2).
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Puc.3.5. Cxema nemudparuu crpanun 61o0ka [13Y

B otuere nmpencraButs:
1. ®yHKIMOHAIBHYIO cxeMy 0510k0B aemudpanuu agpecoB O3V u I13V.

3ananue 3.3. Pazpadorka 0Ji0ka gemudpanum agpecoB YCTPOUCTB BBO-
J1a-BbIBO/IA

BoinonHuTs pacuer 010Ka aApecoB BHEIIHMX YCTPOWCTB MO MHAMBHUAYaJb-
HOMY 3a/laHdio (10 BapHaHTY 3aJaHusl KypCOBOTO MPOEKTa) U MOCTPOUTH (yHK-
IIMOHATBHYIO CXeMy nemudparopa.
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Jlnis BapuaHTOB ¢ 16-pa3psiHON MMHON JaHHBIX 00pallleHne K BHYyTPEHHUM
peructpam nepudepuitnoit BUC B ympasisioieil nporpaMMe BBITIOJIHSIETCS TOJb-
KO KOMaHJiJaMU Tiepeiaun OailTa mo 4eTHOMy ajpecy U3 00J1acT BBOJIa-BbIBOJA.

B sToM citydae curnan A, CUCTEMHOM IIMHBI aJipeca JIJIsl BIOOpa MOPTOB HE
UCIIOJIb3yeTCsl (M BCETJa paBeH HYJII0 B YETHOM 3HAUYEHHM aJipeca), a aJpecHbIe
BXx0obI nepudepuitnoit BUC nmoakmroyaroTcss K CHCTEMHOH ITMHE ajpeca Co CJIBH-
rOM Ha OJUH pa3psl, T.€. BXOJ Ay K JIMHUU A IIMHBI, BXOJ A K JIMHUU A, IIUHBI
U T.[I.

Ortcrona cieayer, 4TO HaYalIbHBIN aJpec BBOJA-BbIBOJA JIJIsl MOCIEAYIONIEH
nepudepuiinoit BUC (ecnu Takoit Tpedyercsi) Ha § OOJbIIE 33JaHHOTO HAYAJIbHO-
ro ajgpeca BBoAa-BbiBoAa aiisi npeabiaymieit BUC. To ects 115 paccmMaTpuBaemMoro
npumepa

Addr.2 = Addr.1 + 8H = 270H+ 8H = 278H.

[IpeacTaBuB HavandbHBIE ajpeca B BHUJIC IBOMYHBIX KOMOMHAIIMM aJpeCHBIX
CUTHAJIOB, MMOJY4YaeM JIOTHUYECKHE BBIPAXKEHUS JJIsl CUTHAJIOB BEIOOPKU JBYX TEpH-
depuitnsix BUC:

CS; = Ag&Ag&A;8A;&As&A,&A;&(TORCVIOWC)
CS, = Ao&AG&A,&A&A:&A,&A;&(TORCVIOWT

AnpecHast TUHUSL Ajz T03BOJISIET pa3nuuuTh ABe MMMC BHeENIHEro ycTpoucT-
Ba.

Crnenyet yuyectb, uto aapecHbie TMHUU A15-A10 He yuTeHBbI B BBIpaKEHUAX
JUIsL BBIOOpA BHEUIHUX YCTPOMCTB (3TU pa3psiabl B BHIPAXKEHUSAX HECYILIECTBEHHBI).
[ToaTOMy ciyyaliHO MCIOJIb30BAaHHBIE a/peca B ATOM JMANA30HE Pa3psiioB OyayT
aKTUBU3MPOBAThH BHEIIHUE cXeMbl. OOpaIlaThCs M0 HUM HEAOMYCTUMO.

B ¢opmupoBaHnu cUrHajgoB BBIOOPKH y4acTBYIOT Takxke curHaibl [ORC,
IOWC cucteMHO# MMHBI yrpaBlieHud, T.K. Kaxaad nepudepuiinas BUC B 01oke
BHEIIIHETO UHTepdeiica nomkHa ObITh BhIOpaHa (i1 oOMeHa qaHHbIMU Mexay [II1
U €€ BHYTPEHHUMHU DPETrMcTpaMu) TOJbKO BO BpeMs LIMKIOB BBOJAa-BbIBOAA. Bo
BpeMs LIMKJIOB OOpallleHus K maMsaTH nporpammupyemelie nepudepuitnsie BUC ot-
KJIFOUEHBI OT CUCTEMHOM IIMHBI JAHHBIX, T.€. COOTBETCTBYIOIIHNE X BBIXOJbI HAXO-
JATCSI B TPETHEM COCTOSIHUHU (Z-COCTOSTHUN).

Ha puc.3.6 nis paccMaTpuBaemMoro npumepa rnokasana cxema (GopMupoBa-
Hus curHanoB CS BeiOOpku nByX mnepudepuitnbix bBUC 60ka BHENTHEro MHTEP-
¢eiica. Cxembl puc.3.4, 3.5 u 3.6. coBMECTHO 00pa3yIoT (PYHKIIMOHATBHYIO CXEMY
pa3zpaboTaHHOTO OJ0Ka nemudpanuu aapecoB ajisl MpUBeIeHHOTO Tpumepa. [lo-
cie BbIOOpa KOHKPETHBIX THUIIOB MHKPOCXEM JIOTMKM W JemudpaTopoB Ha 0ase
(GYHKUIHMOHATIBHOM CXEMbl CTPOMTCS MPHUHIIMIHAIbHAS AJIEKTpUUecKas cxema 0J10-
Ka.
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Puc.3.6.Cxema nemmdparuu aapeca nepudepuitibix bBIC

B oruere npeacTaBuTh:

1. Pacuetsl cxemsl aemmdparopa Jj1si BHEITHUX YCTPOUCTB;

2.DyHKIMOHANIBHYIO CXeMy OJIOKOB Jemu@paliuy aapecoB BHEITHUX YCT-
POWCTB.

3aganme 3.4. IlocTpoeHne PyHKUMOHATIBLHOM CXeMbI MOYJIS IAMATH

Ha ocnHoBanuu pacueroB 0s0k0B nemudpanuu aapeco O3V u I3V, xa-
pakrepuctuk UMC I13VY u O3V noctpouTh PyHKIMOHAIBHYIO CXEMY MOJYJIS Ta-
MSTH 10 MHAUBUAYAJIbHOMY 3a/IaHHUIO.

Haubonee npocTo 6110k maMsTy peanusyercs JUisi BApUaHTOB C 8-pa3psaHOn
CUCTEMHOW IIMHOM JAaHHBIX, B KOTOPhIX 3a1anbl BC O3V cratuueckoro tuna. B
ATOM CiIy4yae BCe OJHOMMEHHbBIe BXObI-BbIx0abI D0.-.D7 Bcex BUC 6moka coenu-
HSIOTCS MAPAJUIEIbHO M MOAKIIOYAIOTCS K COOTBETCTBYIOIIMM JIMHUSAM JAHHBIX
CHUCTEMHOM IIMHBI. AHAJIOTMYHO BCE OJTHOMMEHHBIE BXObI aapeca Bcex BUC 6io-
Ka COEIMHAIOTCS MapajuiebHO U MOJKIIOYAIOTCS K COOTBETCTBYIOIIUM JIMHUSM
aZipeca CUCTEMHOI IIMHBI, HE UCIOJIb30BAaHHBIM B OJIOKe Jemudpanuu aapecos.
Otnenbuble curHanbl CS,copMupoBaHHbie B OJ0OKe ACMIM(PpalMd aIpeECcoOB, IMO-
narotcs Ha Bxonbl CS coorBercTByromux bMC namsatu. Eciin Mukpocxema naMatu
MMEET HECKOJbKO TAaKUX BXOJIOB, BCE OHU COEJIUHSIOTCS NapajljiesbHO, JUO0 Ha
JONOJHUTENbHBIE BXOJAbl CS MOCTOSHHO NMOJAETCS aKTUBHBIM JIOTMYECKUN YpPO-
BeHb. Bee Bxonpt W/R BUC O3V coeanHsAOTCS mapajuieabHO U MOAKIIOUAI0TCS K
Bbixoqy MWTC cucreMHOro KOHTpoJuiepa, T.e. K JUHUM CHTHajia '"3amuch B Ia-
MSATB'" CUCTEMHOM IIUHBI YIIPABICHUS.
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Jlist BapuaHTOB ¢ 16-pa3psiiHON CUCTEMHOM IIMHOM JTaHHBIX, B KOTOPBIX 3a-
nanbel BMC O3Y crarudeckoro tuia, OJIOK ImaMsaTH HeMHOTo ciioxkHee. Bce BUC
03V, kak u Bce bBUC T3V, Heobxoaumo pa3outs nonapHo. Kaxmas napa, oopa-
3yeMas MIIQJIIUM W CTapIiuM OaHKOM JaHHBIX, MPEACTABISIET COO0OM CTpaHMILYy
namatu. [lo onHoMy 13 Bxoa0B CS MHUKpOCXEMBI B Mape 0ObEIMHAIOTCS U HA HUX
nojaercsi cooTBeTcTByOmMi curnan CSyBeiOOpa cTpaHHIlbl U3 O10Ka aemudpa-
MU aIpecoB. MUKpPOCXEMBI B MMAPE aKTUBU3HPYIOTCS OJHOBPEMEHHO, TOJIBKO €CIIH
B I[UKJIC YTCHUSI WM 3alKCH, HAYMHAs C YETHOIO aJpeca, MPOUCXOIUT Ieperaya
CJIOBA, T.€. €CJIM B IUKJIE UCIIOIB3YIOTCS BCE 16 TMHUN TaHHBIX CUCTEMHOM IIMHBI.
B npyrux ciyuasx BeIOMpaeTcs TOJbKO OJIHA MUKpOcxeMa U3 napsl. Jloruka BbI0O-
pa JUIsl pa3IMYHbIX [IUKJIOB MaMATH NPU HATUYUHU 16-pa3psaHOil CHCTEMHOM IIMHBI
JAaHHBIX ObLIa OTpaXkeHa B Tabi.3.1.

Opna BMC w3 mapsl XpaHUT OailThl MO YETHBIM aJpecaM M €€ BXOJIbI-
BBIXO/IbI JIAaHHBIX JIOJDKHBI OBITH MOJKIIOYEHBI K OTHOMMEHHBIM JuHusM DO D7
muHbl JaHHbIX. [Ipyras BUC u3 napel xpanuT OalThl IO HEYETHBIM aJipecaM U €€
BXOJIbI-BBIXO/Ibl JJAHHBIX JOJDKHBI OBITH MOAKIIOYEHBI K JuHUSAM DS...D151mmHb
JTAHHBIX.

Ecnmu BUC TI3Y u BUC O3Y craTuueckoro Tumna MUMEIOT MUHUMYM JIBa
Bx0/1a BbIOOpKU CS, TO BTOpBIE BXOJIbI BHIOOPKH KpUCTaIa HEOOXOAUMO UCIIOJIb-
30BaTh JUIsl MHAUBUAYAIbHOM akTuBHU3anuu Kaxjaon bMC O3V u I13Y. Ha BTopoii
uHBepcHbIN Bxoa CS 1-i1 Mukpocxemsl u3 napel (D0-D7, yetHble anpeca) noaaet-
Cs MJIAQJIINI aJAPECHBIA CUTHAJ CUCTEMHOW MMHEI - AQ. A Ha BTOpOM MHBEPCHBIN
Bxoj CS 2-it mukpocxemsl u3 napsl (D8-D15, HedetHbie aapeca) mogaeTcst yrnpas-
nsiromuid curnan BHE ("BbiOopka crapuiero 6aiita") oT LeHTpabHOTO Mpoleccopa
MIIC. Bce onnoumenHble BXojbl aapeca Bcex BUC Onoka coequHsOTCs mapai-
JICTBHO U TMOJKIIIOYAOTCS K JIMHUSM aJipeca CUCTEMHOM IIWHBI, HE MCIOJIb30BaH-
HBIM B OJIOKe Aemudpanuu aapecoB, HAUWHAS C a[PECHON JTMHUN CUCTEMHOMN K-
Hbl Al. [Ipyrumu cioBamu, aapecHblid Bxod AOKa)K/10 MUKPOCXEMBI MTaMsTH TO-
KJIIOYaeTcss K JMHUM AlcucTeMHOM IIMHBI — ajgpeca, aApecHbI  BXOJ
A1lMHKpOCXEMBI MAMSTH MOJKIIIOYAETCS K JIUHUU A2 CUCTEMHOMW LIUHBI U T.J.

Ecimu UMC namsatu umeeT oauH Bxoja CS, To Ha HEM IO cXeMe JIOTHYSCKOTO
YMHOKEHHSI aKTUBHBIX CHTHAJIOB JIOJDKHBI OBITh 00benuHeHbl curHan CS Omoka
nemmdparyu u curaan AQ (mis miaamero 6anka detHeie anpeca) u BHE (mns
cTapiiero 6aHka He4eTHBIC aJipeca) COOTBETCTBEHHO.

OnucanHasa cxema BKJItoueHus (puc.3.7) obecrnieunBaeT HEOOXOAUMBINA MO-
psanok BeiOOpku MukpocxeM O3V u I3V B Gi0ke maMsTH CO CIOBHOW OpraHu3a-
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afpeca

Puc.3.7. Bapuant noctpoenust 6ioka mamsitu O3V u [13Y

2 cTpanmya O3Y 1 cTpanuya O3Y

1 cTpanuya N3y

2 cTpanaua N3y
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Jlist BapuanToB ¢ BUC O3Y nunamuueckoro tuma (3a1aHHbI 00beM omepa-
TUBHOM mamsaTu - 64Kbit u OGoJsiee) mpu pacuere Yucia MUKPOCXEM HEOOXOIUMO
MOJI30BaThCS (HOPMYIION:

Nram = (MOBHI/MI)*&

rie Mogiy - 3aaaHHbl 00beM O3V B kunobairax,
M, -umcio siueek B ogHou BUC 3amannoro tmma B Kmioburtax. BUC
O3V nmuHaMHYeCKOTro THUIIAa UMEIOT OUTOBYIO OpraHu3amuio [5].

Jlna ympaBieHus MyJIbTHILUIEKCUPOBAaHHEM aJpPECHBIX CUTHAJIOB, (OPMHUPO-
BaHus curHaioB RAS (BbiOop ctpoku) u CAS (BeIOOp cTONIONA), a TaKXKe IJI Op-
raHu3alKuK pexuma pereHepannu Mukpocxem O3Y nHMHAMUYECKOro THUIA B OJIOKE
naMATH 11eJIeco00pa3Ho UCMOJIb30BaTh crenuainzupoBannyio BUC - koHTposiep
nuHamudeckoro O3Y, Hampumep, oreuecTBeHHYI0 Mukpocxemy K1810BTO3 [2,
pazzen 5.5]. TunoBble CTPYKTypHbIE cxeMmbl Onoka auHamudeckoro O3V ¢ wuc-
nonbs3oBanueM BUC K1810BTO03 moxxHo HaliTu B snuteparype [2, puc. 5,45 Ha
c.190, puc. 5.47 na c.191].

3agaHue il CAMOIIPOBEPKH

1. KakoBo Ha3HaueHWE OCHOBHBIX BXOJIOB M BBIXOJOB B MUKPOCXEMaX IaMsi-
™?

2. Kakum o0pa3oM yBENHYHUTH Pa3psTHOCTD IIIMHBI TAHHBIX B MHKPOCXEMax
naMmsaTu? Hapucyiite cxemy Takoro HapamyBaHUsI.

3. Kakum o0pa3oM yBenu4uTh YHCIO siueek Onoka mamsitu? Hapucyiite
CXEMY TaKOTO HapaIluBaHUsI.

4. ChopmynupyiTe 3Tansl cHHTEe3a aemmdparopa 0J0Ka MaMsITH.

. Cunresupyiite aemmdparop ¢ 3aJaHHON 00JaCThIO apecoB OJI0Ka Mmamsi-

TH.

6. Kakum o0pa3omM MOXKHO YBEJIMYUTH YHCIIO BBIXOAOB JAemudparopa aape-
COB MaMATH?

7. Kakum oOpazoMm aemmdpparop MOAKIIOYAETCS K CUTHAJIBHBIM BBIBOJAM
MHUKpompo1eccopa?

8. KakoB koa(h(uIHMEHT pacmMpeHus BBIBOAOB IIMHBI aJipeca MHUKPOIPO-
neccopa?

9. Kakum 00pa3oM yBenu4uBaroT KOA(P(GUUMUEHT PacHIMPEHHs] BbIBOJIOB al-
peca MuKpormpoleccopa?

10.Kax peanu3yroTcsi COBMEIIEHHBIE U pa3/ieIbHbIC aIpECHBIC TPOCTPAHCTBA
MII? Kakue 10CTOMHCTBA M HEIOCTATKA UMEIOT 00a rmoaxomaa?

W



