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JlabGoparopnas pabora Ne 1. Hanucanue ynpaBistomux NporpaMm Ha
acceMOJiepe JIJI1 MUKPOIIPOIIECCOPOB ceMelcTBa X86 u
MHUKpOKOHTposuiepa MKS1.

I. IIEJIb 1 3AJAYHM PABOTDI

N3ydenne cucteMbl KOMaHJ MHUKPOIPOILIECCOPOB ceMmeiicTBa X86 U MHUKPO-
OBM 18051, nanucanue mporpamm Ha accemoiiepe.

II. TEOPETUYECKHUE CBEJJEHUA

Cucrema koMaHg Mukpo-OBM Bkitouaer B cBoil coctaB 111 oCHOBHBIX
koMaun/. J{nmuHa komany cocrasisier 1, 2 unu 3 Gaiita, mpudeM OOJNBIIMHCTBO KOMAHI
(94%) omno- wim nByxOalTOoBBIe. Bce KOMaHIBl BBITONHSIOTCS 3a 1 wom 2
MamrHHbIX HUKIa (1.0 wm 2.0MKc npu TakToBOM yactoTe 12MI'11 COOTBETCTBEHHO),
UCKIIIOYEHUE COCTABJISIOT JIMIIb KOMAHIbl YMHOXEHUS U JICJICHHS, KOTOpbIE
BBITIOJTHSIIOTCS 32 4 MalMHHBIX UK (4.0MKC).

B kawecTtBe omnepaHnoB KOMaHa MHKpO-OBM  MOXeT HCHOJIB30BaTh:
oTaenbHble OUTHl, 4-X OutHble 1UdpPH, OailTel U nByxOalToBBIE cioBa. Bcero
MUKpPO-OBM BrinosisieT 13 Tunos komau (puc. 1).

Tun | D7 [ D6 | D5 [ D4 [ D3 [ D2 [ DI [ DO

1 KOII

Tan | D7 | D6 | D5 | D4 | D3 [ D2 [ DI [ DO D7 | D6 [ D5 [ D4 | D3 [ D2 [ DI | DO
2 KOII #d

Tun | D7 [ D6 [ D5 [ D4 [ D3 [ D2 | DI | DO D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
3 KOIT ad

Tun | D7 [ D6 | D5 [ D4 [ D3 [ D2 | DI [ DO D7 [ D6 | D5 [ D4 | D3 [ D2 [ DI [ DO
4 KOII Bit

Tan | D7 | D6 | D5 | D4 | D3 [ D2 [ DI [ DO D7 | D6 [ D5 [ D4 | D3 [ D2 [ DI | DO
5 KOIT rel

Tun | D7 | D6 [ D5 [ D4 [ D3 [ D2 | DI | DO D7 | D6 D5 | D4 | D3 | D2 | DI DO
6 A0 | A9 | A8 | KOII AT | A6 A5 | a4 | A3 | A2 [ Al A0
Tun D7... DO D7... DO D7... DO

7 KOII ad #d

Tun D7... DO D7...DO D7... DO

8 KOIT ad Rel

Tun D7 ... DO D7 ... DO D7 ... DO

9 KOIT ad Add

Tun D7... DO D7...DO D7... DO

10 KOIT #d rel

Tun D7... DO D7... DO D7... DO

11 KOIT Bit rel

Tun D7 ... DO D7 ... DO D7 ... DO

12 KOII Ad16h Al6l

Tun D7... DO D7...DO D7... DO

13 KOII D16h D161

Puc 1. Tuner komang Mukpo-2BM.

Kak cnenyer u3 puc.l mepBbiii OalT KOMaHIbl BCerAa COACPKUT KO
onepauuu (KOII), a BTOpoit 1 TpeTuil 0alThl (€CIM OHU MPUCYTCTBYIOT B KOMAaH/E)
coziepKaT ajpeca OrepaH0B WM HEMOCPEICTBEHHbIC 3HAYEHHUS ONIEPAH/IOB.

Haubonee cymiecTBEHHBIM OTIMYMEM CHUCTEMBI KOMAaH][ paccMaTpUBaeMOM
MUKpO-OBM ot mukpo-OBM cemeiictBa BE48, siBisieTcs BO3MOKHOCTD a/IpeCOBATH
OTHEeNbHbIE OWUTHI B PE3UJICHTHOM NaMmsATH JAaHHBIX. Kpome TOro, BbIe  yKe
OTMEYaJIOCh, YTO OTACIBbHBIC PETUCTPHI W3 OJOKa PETUCTPOB CICIHAIBHBIX
GYHKIUNA Tak *Ke JOMyCKAIOT aJpecaruio OTACIbHBIX OUT.



Kaptsl agpecoB oTAenbHBIX OWT B PE3UACHTHON MaMsATH JAaHHBIX U B OJIOKE
PErHCTPOB CHEUUAIbHBIX (PYHKIIMIA MPUBEIEHBI HA pUcC 2 U 3.

7Fh

30h

2Fh TF 7E 7D 7C 7B TA 79 78
2Eh 77 76 75 74 73 72 71 70
2Dh 6F 6E 6D 6C 6B 6A 69 68
2Ch 67 66 65 64 63 62 61 60
2Bh SF SE 5D 5C 5B SA 59 58
2Ah 57 56 55 54 53 52 51 50
2%h 4F 4E 4D 4C 4B 4A 49 48
28h 47 46 45 44 43 42 41 40
27h 3F 3E 3D 3C 3B 3A 39 38
26h 37 36 35 34 33 32 31 30
25h 2F 2E 2D 2C 2B 2A 29 28
24h 27 26 25 24 23 22 21 20
23h 1F 1E 1D 1C 1B 1A 19 18
22h 17 16 15 14 13 12 11 10
21h OF OE 0D 0C 0B 0A 09 08
20h 07 06 05 04 03 02 01 00
1Fh banxk 3

18h

17h bank 2

10h

O0Fh banxk 1

08h

07h batk 0

00h

Puc 2. Kapta anpecyembix OUT B pe3UJICHTHON MaMATH JAHHBIX.

1Fh
FOh F7 [ F6 [ F5 [ F4 [ F3 [ F2 [ FL [ Fo B |
EOh E7 | B6 [ B5 | B4 [ E3 [ E2 [ EI_ [ E0 A |
DOh D7 [ D6 | b5 | D4 [ D3 [ D2 | DI [ DO PSW |
B8h - [ - T -1 B | BB | BA [ BY | B8 1P |
BOh B7 | B6 | BS | B4 | B3 | B | BI | BO P3 |
A8h AF [ - [ - [ AC [ AB | AA [ A9 [ A8 IE |
AOh A7 ] A6 [ A5 | A4 | A3 [ A2 [ Al | A0 P2 |
98h O9F T 9E [ oD [ o9c [ 9B [ 9A [ 99 [ 98 SCON |
90h 97 [ 96 T 95 T 94 [ 93 [ 92 [ 9 [ 9 Pl |
88h 8F [ 8E [ 8D | 8 [ 8B [ s8A [ 8 [ 88 TCON |
80h 87 [ 8 [ 8 [ 84 [ 8 [ 8 | 8 ] 8 PO |

Puc 3. Kapta agpecyembix OUT B OJI0KE PETUCTPOB CHEIMATBHBIX (QYHKITHIA.

Bce MHOXkecTBO koMaHJ MUKPO-OBM MOXHO pa3OouTh Ha 5 (PyHKIIMOHATBHBIX
rpynim:
- KOMaH/Ibl IEPECHUIKH TaHHBIX;
- KOMaH bl apuPMETUUECKUX OTIECPALIHIA;
- KOMaH/Ibl JJOTMYECKUX OIepaluii;
- KOMaH/bl olepalnuii HaJ Ouramu;
- KOMaH/ibl IEpeJauy yIpaBICHUSI.
IIpu paccmoTpeHMM BceX KOMaHJ OyIyT UCHOJIb30BaThCS CIEAYIOIINE
0003HAYCHHUS:
Rn (n=0,1,...,7) - peructp o06111ero Ha3HAYEHUSI B BHIOPAHHOM OaHKE PErrCTPOB;



@Ri (i=0,1) - peructp o0miero Ha3HauYCHUS B BHIOPAHHOM OaHKE PETHUCTPOB,
UCIIOJIb3yEMbII B KAUECTBE PErUCTPA KOCBEHHOT'O a/Ipeca;

ad - anpec npsiMoaapecyemMoro 0aiTa;

ads - aapec npsimoapecyeMoro 0aTa-MCTOUHUKA;

add - agpec npsMoaapecyemMoro 6anTa-mosyyarens;

adl1 - 11-pa3psaHblii aOCOMIOTHBIN aapec mepexoa;

ad16 - 16-pa3psHbIi aOCOMIOTHBIN aapec mepexoa;

rel - OTHOCUTENbHBIN aipec Mepexo/a;

#d - HemocpeICTBEHHBIH OnepaH;

#d16 - nemocpencTBeHHbIN onepan/ (2 6aiiTa);

bit - angpec npsimoazipecyemMoro Oura;

/bit - HHBEpCHS PSIMOAIPECYEMOT0 OUTA;

A - aKKyMyJISITOD;

PC - cueTunk xomMaH;

DPTR - peructp ykasarenb 1aHHBIX;

() - conepkuMoe STYEHKU MaMsITH WA PETUCTpa.

prnna KOMaH/I NEPECBIIKHA JaHHbIX.

Jannass rpynma KoOMaHJ TNpeicTaBieHa 28 KOMaHJaMHU, KpaTKOe OIHCaHHUe
KOTOpBIX TpHUBEIEHO B Tabiuie 1, rae Tak ke ykazaHbl Thn komaHnael ( T ) B
COOTBETCTBUH C PUCYHKOM 1, nimuHa KomMaHbl B OaiiTax ( B ) u Bpems BbINOTHEHUS
KOMaH/Ibl B MalIMHHBIX HuKIax ( C).

Ta6mmma 1.
KOMaHI[BI MNEPCChUIKKU AaHHBIX.
MHEMOKO KOIT T B C Onucanue
MOV _ARn 11101rrr 1 1 1 (A) <-- (Rn)
MOV A,ad 11100101 3 2 1 (A) <-- (ad)
MOV A @Ri 1110011 1 1 1 (A) <-- ((Ri))
MOV A#d 01110100 2 2 1 (A) <-#d
MOV _Rn,A 1111 1rr 1 1 1 (Rn) < (A)
MOV Rn,ad 10101rrr 3 2 2 (Rn) <-- (ad)
MOV Rn#d 0111 1rrr 2 2 1 (Rn) <-- #d
MOV ad,A 11110101 3 2 1 (ad) <-- (A)
MOV ad,Rn 10001rrr 3 2 2 (ad) <-- (Rn)
MOV add,ads 10000101 9 3 2 (add) <-- (ads)
MOV _ad,@Ri 1000011i 3 2 2 (ad) <-- ((Ri))
MOV ad#d 01110101 7 3 2 (ad) <-- #d
MOV _@Ri,A 11110111 1 1 1 ((Ri)) <-- (A)
MOV @Ri,ad 0110011i 3 2 2 ((Ri)) <-- (ad)
MOV @Ri,#d 0111011i 2 2 1 ((Ri)) <-- #d
MOV DPTR,#d16 10010000 13 3 2 (DPTR) <-- #d16
MOVC A, @A+ DPTR 10010011 1 1 2 (A) <-- ((A)*(DPTR))
MOVC A,@A+PC 10000011 1 1 2 (PC) <-- (PC)+1)
(A) < (AYHPC))
MOVX A,@Ri 1110001 1 1 2 (A) < ((Ri))
MOVX A,@DPTR 11100000 1 1 2 (A) <-- (DPTR))
MOVX_ @Ri,A 11110011 1 1 2 ((Ri)) <- (A)
MOVX_ @DPTR,A 11110000 1 1 2 ((DPTR)) <-- (A)
PUSH ad 11000000 3 2 2 (SP) <-- (SP)+1
((SP)) <-- (ad)
POP ad 11010000 3 2 2 (ad) <-- ((SP))
(SP) <-- (SP)-1
XCH A,Rn 11001rrr 1 1 1 (A) <-> (Rn)
XCH Ajad 11000101 3 2 1 (A) <-> (ad)
XCH A,@Ri 1100011 1 1 1 (A) <> ((Ri))
XCHD A,@Ri 1101011i 1 1 1 (A0-3) <> ((Ri0-3))

[To xomanae MOV BbINONMHSIETCS MEPECHUIKA TaHHBIX W3 BTOPOrO OINEpaHjia B
nepBblii. Komanga MOV He uMeeT J0oCTyllia HUM K BHEIIHEH MaMsATH JAHHBIX, HU K
naMiatd nporpamm. g atux unenedt ciuyxkar komanasl  MOVX u MOVC
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cootBercTBeHHO. Komanmma MOVX obecreunBaer  yTeHHe/3amuch OalT U3
BHEITHEH TaMsATH AaHHBIX, a KoMaHapl MOVC - uyTenne 6ailT U3 mamsaTH IPOrPaMM.

[To xomanae XCH BbinonHsieTcss oOMeH OallTaMu MEXIY aKKyMYJISITOPOM H
suerikoit PI1/], a mo komanne XCHD - o6Men muanmumu tetpajgamu ( Outamu 0-3 ).

Ecium  cpaBHUTH Tpynmbl KOMaHJ MEPECHUIKM JAHHBIX paccMaTpUBaeMOMn
MUkpo-OBM u  muxkpo-OBM cemeilictBa  BE48, TO MOXHO BBIICIUTH JBa
CYHIECTBEHHBIX OTIMYHUs. Bo-niepBbIX, B paccmarpuBaeMoilr MUkpo-OBM "ucuesnun"
BCE KOMaHbl paboTa cO creuuaibHbIiMU peructpamu: PSW, TtaiiMepom, mopramu
BBOJIa/BbIBOJIA. Tenepb AOCTYN K HHMM, KaK U K JPYTMM PETUCTpaM CIEeHHaTIbHbIX
GyHKIUNA OCYIIECTBIACTCS MyTEM 3a/IaHUsI COOTBETCTBYIOIIETO MPSIMOTO afipeca, T.e.
TU KOMAaHJbl YINpsATaHbl B KoMaHabl Tuna 3. Hampumep, urenue PSW B
AKKYMYJISITOp MOJKET OBITh BBIMTOJTHEHO KOMAHI0M

MOV A,PSW,
KOTOpas nmpeodpasyercs acceMOIepoM K BUIY
MOV A,0DOh (E5 DO) ,

rae ES - kon oneparuu, a DO - onepann (agpec PSW).

3nech chneayeT OTMETUThb, 4YTO OOJBIIMHCTBO  acceMOJIepOB JIOMYCKAIOT
CHMBOJINYECKUE UMEHA ISl PETUCTPOB CIEIUATBHBIX (DYHKIIMNA, & OT/EIbHBIC OUTHI
TUX PErucTpOB (KOHEYHO €CIM BBIOPAHHBIM PErucTp JOIMYCKAeT aJipecaluio
OTJIETIbHBIX OWT) MOTYT aJpecoBaThCsl IyTEM yKa3aHUs UMEHHU PErucTpa U HOMepa
ourta yepe3 Touky. Hanpumep, K HyJleBOMy OUTY aKKyMyJsiTOpa MOXKHO OOpaTUTHCA
no umenu ACC.0. D10 o3HauaeT, 4To B MHUKpO-OBM akkymynsTop HMeEeT naBa
pPa3IUYHBIX HWMEHU B 3aBUCHUMOCTH OT cIoco0a ajapecanuu: A - MpU HESIBHOM
aapecaruu (Hanpumep, MOV A,R0) u ACC - npu UCNOIB30BaHUU NIPSIMOTO ajpeca.
[TepBrlii crOCcO0 MpeANOUYTHTENIbHEE, OJJHAKO HE BCET1a BO3MOKHBI.

BTopbIM CyllI€CTBEHHBIM OTJIWYMEM SIBJSICTCS IMOSIBIICHHME KOMAaHJ 3aIucCu
nanHbiX B cTeKk PUSH wm ux urenus u3 creka POP. Pazmep creka Tenepb orpaHnyeH
JUIIb Pa3MEPOM PE3UACHTHON MaMATH JIaHHBIX.

I'pynna xomana apugmMeTnyecKux onepamnuii.

JlanHasi TpyIina KOMaHJl COCTOUT M3 24 KOMaHJ, KpaTKOe OMKHCaHue KOTOPBIX
MIPUBEJICHO B Tabuiie 2.

Ta0muna 2.
Komaner apudmeTrnaeckux oneparuii.
MHEMOKOT KOIT T B C Ornucanue
ADD A,Rn 00101rrr 1 1 1 (A) <-- (A)HRn)
ADD A,ad 00100101 3 2 1 (A) < (A)+(ad)
ADD A, @Ri 0010011i 1 1 1 (A) < (A)+H(Ri)
ADD A#d 00100100 2 2 1 (A) <—- (A)+#d
ADDC A,Rn 0011 1rrr 1 1 1 (A) <-- (A)HRn)+(C)
ADDC A,ad 00110101 3 2 1 (A) <-- (A)Had)+(C)
ADDC A,@Ri 0011011i 1 1 1 (A) <—- (A)H(RIi)HC)
ADDC A #d 00110100 2 2 1 (A) < (A)+#d+H(C)
DA A 11010100 1 1 1 JICCSATHYHAS] KOPPEKIIHSA aKKyMyJsiTopa
SUBB A,Rn 1001 Lrrr 1 1 1 (A) <-- (A)-(Rn)-(C)
SUBB A,ad 10010101 3 2 1 (A) <-- (A)-(ad)~(C)
SUBB A,@Ri 1001011i 1 1 1 (A) < (A)-((Ri))-(C)
SUBB A #d 10010100 2 2 1 (A) <-- (A)-#d-(C)
INC A 00000100 1 1 1 (A) < (A)+1
INC Rn 00001 rrr 1 1 1 (Rn) <-- (Rn)+1
INC ad 00000101 3 2 1 (ad) <-- (ad)+1
INC_@Ri 0000011i 1 1 1 ((Ri)) <-- ((Ri))+1
INC DPTR 10100011 1 1 2 (DPTR) <-- (DPTR)+1
DEC A 00010100 1 1 1 (A) <-(A)-1




DEC Rn 0001 Lrrr 1 1 1 (Rn) <— (Rn)-1
DEC ad 00010101 3 2 1 (ad) < (ad)-1
DEC_@Ri 00010113 1 1 1 ((Ri)) < ((Ri))-1
MUL_AB 10100100 1 1 4 (B)(A) <-- (A)*(B)
DIV_AB 10000100 1 1 4 (A).(B) < (A)(B)

Kak ciemyer u3 Tabmuiiel 2 ciaeayer, YTo MEKPO-OBM BBITIOJIHSET TOCTAaTOYHO
IIUPOKUK HAOOp KOMaHI JJisg OpraHu3alui 0OpaOOTKH IEIOYHCICHHBIX JIaHHBIX,
BKJIFOYAass KOMaHJbl YMHOXXEHHUS W JeieHus. [1lo pe3ynbTaTy BBITOJIHEHUS KOMAaH]

ADD, ADDC, SUBB, MUL u DIV ycranaBnuBatotcs ¢uaru PSW, crtpykrypa
KOTOPOTr0 IPUBEIEHA HA puc.4.

D7 D6 D5 D4 [ D3 D2 D1 DO
C AC FO RS1 [ RSO ov - P
NPU3HAK NPU3HAK ¢nar nosns3oBarens 0 CeNIeKTop GaHKa perucTpoBn NPU3HAK TIpU3HAK
TnepeHoca JOIOJIHU- TICPCTIOJTHCHUS TnapuTeTa
TEJILHOTO
nepeHoca

Puc 4. ®opmat PSW.

@nar C ycTaHaBIMBAETCA MPHU MEpEeHOCE U3 paspsiaa D7, T.e. koraa pe3yibTar
HE ITOMENIAeTcs B 8 pa3psaoB.

@nar AC ycraHaBiauBaeTcs NOpH IepeHoce u3 paspsana D3 B komaHmax
CCJIOKEHHUSI M BBIYUTAHUS M CIHYXXHUT ISl peaju3alluy JECATUYHOU apu(PMETUKH.
DTOT NpU3HAK UCIOJIb3yeTCa KoMaHnao DA A.

@mnar OV ycraHaBnuBaercss Ipu IepeHoce u3 paspsaa D6, T.e. korma
pe3yibTaT HE TOMEMIAeTCs B 7 Pa3psjoB U BOCBMOW pa3psii HE MOXKET OBIThH
UHTEPIPETUPOBAH  KAK 3HAKOBBIM. DTOT NPU3HAK CIYXKUT ISl OpraHU3aluu
00pabOTKH YKCEeIl CO 3HAKOM.

@uar P ycranaBnuBaerca M cOpachlBaeTcs amnmaparHo. Eciau  yucio
CIMHUYHBIX OUT B aKKyMYJIITOpE HeueTHO, To P=1, mnaue P=0.

prnna KOMaHI JOTHYICCKHUX onepaunifl.

JlanHasi TpyIina KOMaH]I COCTOUT M3 25 KOMaHJ, KpaTKOe ONMKMCaHue KOTOPBIX
MIPUBEJICHO B Tabmuiie 3.

Tao0muna 3.
KOMaHI[I)I JIOTHYCCKHX OIICpalnHm.

MHEMOKOT KOIT T B C Onucanue
ANL A,Rn 0101 1rrr 1 1 1 (A) <-- (A)\(Rn)
ANL A,ad 01010101 3 2 1 (A) <-- (A)/\(ad)
ANL A, @Ri 0101011i 1 1 1 (A) <-- (AN(RD)
ANL A#d 01010100 2 2 1 (A) <-- (A)¥d
ANL ad,A 01010010 3 2 1 (ad) <-- (ad)/\(A)
ANL ad#d 01010011 7 3 2 (ad) <-- (ad)/\#d
ORL A,Rn 01001rrr 1 1 1 (A) <-- (A)V(Rn)
ORL A,ad 01000101 3 2 1 (A) <-- (A)V(ad)
ORL A,@Ri 0100011i 1 1 1 (A) <-- (A)V((RD)
ORL A#d 01000100 2 2 1 (A) <-- (A)V#d
ORL ad,A 01000010 3 2 1 (ad) <-- (ad)VA
ORL ad#d 01000011 7 3 2 (ad) <-- (ad)V#d
XRL A,Rn 01101rrr 1 1 1 (A) <--(A) (+) (Rn)
XRL A,ad 01100101 3 2 1 (A) <--(A) (+) (ad)
XRL A,@Ri 0110011i 1 1 1 (A) <—- (A) (1) ((Ri))
XRL A#d 01100100 2 2 1 (A) <-- (A) (H) #d
XRL ad,A 01100010 3 2 1 (ad) <-- (ad) () A
XRL ad#d 01100011 7 3 2 (ad) <-- (ad) (+) #d
CLR A 11100100 1 1 1 (A)<-0

CPL A 11110100 1 1 1 (A) <--NOT (A)
SWAP A 11000100 1 1 1 (A0-3) <> (A4-7)

RL A 00100011 1 1 1 MKJIMYECKHUI CIIBUT BIICBO
RLC A 00110011 1 1 1 C/IBHT BICBO Yepe3 MEPEHOC

RR A 00000011 1 1 1 LMKJINYECKUH C/IBUI BIIPABO
RRC A 00010011 1 1 1 CJIBUI BIIPABO Y€PE3 NEPEHOC




Kak cnemyer w3 tabnuiel 3, gaHHAS Tpynia KOMaH] MO3BOJISET BBITIOIHSATH
omeparuu  Hax  Oaittamu: jormueckoe W (/A ), mormueckoe  WJIM ( V),
uckmoyvaromee MJIA ( (+) ), uaBepcuto ( NOT ), cOpoc B  HyJIeBO€ 3HAYEHUE U
caur. Komannapl onepupyoomuye OTAeIbHBIME OUTaMH OMUCAHBI Jaliee.

I'pynna komana onepauuii Hajg OUTaMH.

JlanHas rpyImma KOMaHJ COCTOMT U3 12 KOMaHJ, KpaTKO€ OIMCaHUE KOTOPBIX
IpUBEAECHO B TabnuIe 4.
Tabmuua 4.
Komanas! oneparnuii Haj Outamu.

MHEMOKO KOIT T B C Onucanue

CLR C 11000011 1 1 1 (C)<-0

CLR bit 11000010 4 2 1 (bit) <-- 0

SETB C 11010011 1 1 1 (©)<-1

SETB bit 11010010 4 2 1 (bit) <-- 1

CPL C 10110011 1 1 1 (C) <--NOT (C)

CPL_bit 10110010 4 2 1 (bit) <-- NOT (bit)
ANL C,bit 10000010 4 2 2 (C) <-- (C)/\(bit)
ANL C,/bit 10110000 4 2 2 (C) <-- (C)/\NOT(bit)
ORL_C,bit 01110010 4 2 2 (C) <-- (C)V(bit)
ORL C,/bit 10100000 4 2 2 (C) <-- (C)VNOT(bit)
MOV _ C,bit 10100010 4 2 1 (C) <-- (bit)
MOV _ bit,C 10010010 4 2 2 (bit) <-- (C)

Kax cnenxyer w3 tabnuupl 4, naHHas rpyIina KOMaH]I [MO3BOJISIET BBIMOJHSTh
orepaluyd HaJ OTIEIbHBIMU OuTamMu: cOpOC, YCTAaHOBKY, HHBEPCUIO OUTA, a TaK ke
norudyeckoe U (/\) u noruueckoe WUJIU (V).

B kauectBe '"mormueckoro" akKymyJsATOpa, YYacTBYIOIIETO BO BCEX
omepanusx ¢ JABYMsS ONEpaHJaMu, BBICTymaeT npusHak nepenoca C (paspsa D7
PSW). B kauectBe omepaHsoB MOTYT HCIONb30BaThCA 128 OUT M3 PE3UIECHTHOM
NaMsITU JJAHHBIX W PETUCTPhI CHEHHANbHBIX (YHKIUMN NOIMyCKalolue ajpecaluio
OT/ICJIbHBIX OUT.

I'pynna komaHa nepegayu ynpapjieHHs.

['pynma xomaHf nepeayn  ymnpaBlICHUs TMpeAcTaBiIeHa KoMaHIaMu 0e3
YCIIOBHOTO W YCJIIOBHOT'O TIEPEXO0JIOB, KOMaHJaMH  BbI30Ba IOJANPOTPaMM H
KOMaHJaM{d BO3BpaTa W3 MmoanporpaMMm. Kparkoe omnucaHne KOMaH]I TPYIIIbI
IIPUBECHO B TaOIHIIC 5.

TabGmuma 5.
Komanas! mepenaun ynpaBiaeHuUs.

MueMoko KOIT T B C Onucanue
LIMP adl6 00000010 12 3 2 JUIMHHBIH 0€3yCIIOBHbII IIEPeXo]t 110 Beeil naMsTH
AJMP adll al0 a9 a8 00001 6 2 2 6e3yCIIOBHBII epexo/1 B npejienax crpanuisl 2 Koair
SIMP rel 10000000 5 2 2 0e3yCII0BHBIIT IIEPex0]1 B Ipeesax CTpaHuLbl 256 Oaiit
JMP  @A+DPTR 01110011 1 1 2 6e3yCIOBHBII IEPEXO]I 110 KOCBEHHOMY aJIpecy
JZ el 01100000 5 2 2 [ePexoJ| €CIIU HyJlb
INZ rel 01110000 S 2 2 TEPEXOJ1 €CJIM HE HYIlh
JC rel 01000000 S 2 2 TIepex o1 eciiv OMT MepeHoca YCTaHOBIICH
INC rel 01010000 S 2 2 TIEPEXO/1 €CIIH OUT IMepPeHOCa HE YCTAHOBICH
JB  bit,rel 00100000 11 3 2 MEepexo/ eciu OUT yCTAHOBICH
JNB bit,rel 00110000 11 3 2 TIEPEXOJ €CIU OUT HE YCTAHOBIICH
JBC bit,rel 00010000 11 3 2 nepexoz eciii OUT _ ycTaHoBJICH co cOpocoM buTa
DINZ Rn,rel 1101 Irrr 5 2 2 KOMaH/1a MKJIa
DINZ ad,rel 11010101 8 3 2 KOMaH/[a IIMKJIa
CINE A,ad,rel 10110101 8 3 2 CpaBHEHHE aKKyMYJISTOpa ¢ 6aliTOM M IIepexo/i eCii He paBHO
CINE A #d,rel 10110100 10 3 2 CpPaBHEHHUE AaKKYMYIISITOPA C KOHCTAHTOI! U IIEPEXO €CIIN HE
PaBHO




CJINE Rn #d,rel

1011 1rrr

10

PErucTpa ¢ KOHCTAHTOI U IePEeX0Jl €CII He PABHO

CINE @Ri,#d,rel

1011011i

10

w

()

cpaBHeHHe GaiiTa MaMATH C KOHCTAHTOM H TIEPEXOJ €CITH He
paBHO

LCALL adl6

00010010

12

JUTMHHBIH BBI30B MO/ITPOrpaMMBbI BO BCEH MaMATH

ACALL adl1

al0 a9 a8 10001

BBI30B [IOJNPOrPaMMBI B npeesax crpanuis 2 Koaiit

RET

00100010

BO3BPAT MOIPOrPaMMbI

RETI

00110010

BO3BpAT HOJANPOIrpaMMbl 00pabOTKH NpepbiBaHus

NOP

00000000

6
1
1
1

3
2
1
1
1

IS

ycTas onepams

Komannga 6e3ycrnoBHoro nepexona LIMP (L-long-miwHHBIN) OCymIecTBIsEeT
nepexo/i no abconoTHOMY 16-OUTHOMY ajpecy, YKa3aHHOMY B Te€J€ KOMaHJbI, T.€.
KOMaHJa oOecrneurBaeT MHepexoa B 00yl TOYKY HamsaTh mnporpamm. [leiicTBue
komaugbel AJMP (A-absolute-aGcomtoTHbIl) anamorudHo komanae LJIMP, onnako B
TeJie KOMaHJIbl yKa3zaHbl Julib 11 mmaammx paspsgoB aapeca. [loatomy mepexon
OCYLIECTBJISIETCS B MpeJenax CTpaHuilbl paz3mepoM B 2 KO, nmpu 3TOM HaJ0 UMEThH B
BHJly, YTO CHaudajia COJIEPKMMOE CUETUYMKA KOMAaH]l YBEJIMYMBAETCA HA 2 U TOJBKO
OTOM 3aMeHstoTcs Muaamue 11 pa3psanos agpeca.

B otnnuune ot npenpiaymux B komanae SIMP (S-short-kopoTkuit) ykazan He
aOCOIOTHBIN, a OTHOCUTENBbHBIA  ajpec nepexona. Benmwumna cmemenus —rel
paccMaTpuBaeTCAd KaK YUCIO CO 3HAKOM, a CJIEJOBATEIbHO IMEPEXO0J BO3MOKEH B
npeaenmax  -128..+127 0GalT OTHOCHUTEIIBHO ajapeca KOMaHABI CICAYIOIICH 3a
komanjaou SJMP.

Komanga kocsenHoro nepexoga JMP @A+DPTR 1no3BossieT BBIUMCIATH
ajzpec nepexoja B MPOLECCe BBIIOJIHEHUS CAaMOW ITPOTrPaMMBl.

Komanasl yCI0BHOTO IEpexo1a MO3BOISIOT IPOBEPATH CIEAYIOIIME YCIOBHUS:

JZ - akKymyJIsTOp COAEPIKUT HYJIEBOE 3HAUCHUE;

JINZ - akkyMyJsTOp COAEPKUT HE HYJIEBOE 3HAUCHHUE;

JC - 6ut nepenoca C yCTaHOBIIEH;

JNC - 6ut nepenoca C He YCTaHOBJICH;

JB - npsimoanpecyeMblii OUT paBeH €AMHUIIE;

JNB - mpsiMoagpecyemblii OUT paBeH HYIIIO;

JBC - mpsmMoaapecyeMblii OMT paBeH €AMHHIIE M COpachIBAETCS B HYJIEBOE
3HAYEHUE MPU BBIITOJTHEHUHA KOMAH/IbI.

B ornnune or mukpo-OBM cemeiictBa BE48, Bce kOoMaHABI yCIOBHOIO
nepexoAa COAEpX aT KOPOTKUW  OTHOCHUTEIBHBIM ajpec, T.e. MIEPEXOA MOXKET
OCYILIECTBIISATRCA B mpeaenax  -128...+127 O6GalT OTHOCUTENBHO CIIEAYIOIICH
KOMAaH/IbI.

Komanga DJNZ npennazHaueHa ajisi OpraHu3alldd IPOrPAMMHBIX LIMKJIOB.
Peructp Rn wnm Oailit mo angpecy ad, yka3aHHbIe B TeJ€ KOMaHAbI, COJEpKar
CYETUMK MOBTOPEHUN LUKJIIA, a cMelleHue rel — oTHocUTeNnbHBIN ajipec nepexoja K
Hayany nukia. [Ipyu BBINOJIHEHUN KOMaHAbl COAEPKUMOE CUETUYMKA YMEHBIIAETCS Ha
€AUHULY U MPOBEPSAETCS HA Hylb. ECIM 3HAUYEHHE CYETYMKA HE PABHO HYJIO, TO
OCYILIECTBIISIETCS TEPEX0J Ha HAyalo LHKJIA, WMHAYE BBIIOJHAETCA CJIECIYOIIas
KOMAaHJIA.

Komanga CINZ ynoOHa s peanu3andyd TPOUEAyp OKUJAHUS BHEITHUX
coObiTuii. B Tene koMaHapl ykazaHbl "KOOpAMHATH" ABYX OalT U OTHOCUTEIHHBIN
aapec nepexona rel. B kagecTBe 1ByX 0allT MOTYT OBbITh, HAIPUMEP, HCIOJIb30BAHbBI
3HAYCHHs] aKKyMyJsiTopa M IpSAMOaApecyeMoro 0aiTa WM KOCBEHHO aJpecyeMoro
OaifTa 1 KOHCTAHTHI. [Ipy BHITTOJIHEHNH KOMAaHBl 3HAYCHUS YKA3aHHBIX JIBYX OalT



CpaBHMBAIOTCS U, B ClIyyae, €CIM OTU 3HAYCHUS HE PaBHbBI, OCYIIECTBISETCS
nepexon. Hanmpumep, komanna

WAIT: CINE A,PO,WAIT
OyJleT BBIMIOJIHATBLCSA J0 TeX MOp, MOKa 3HaYeHUs Ha JIUHUAX ropTa PO He coBmaayT ¢
aKKyMYJISITOPOM.

JelictBue KOMaHJ BbI30Ba NIPOLEAYP MOJHOCTHIO AHAJIOTUYHO KOMAaHIaM
Oe3yciioBHOro nepexoia. EMWHCTBEHHOE  OTIWYME COCTOMT B TOM, YTO 3THU
KOMAaHJIbl COXPAHSIOT B CTEKE a/Ipec BO3BpaTa.

Komanna Bo3Bpata u3 nommporpammbl  RET BoccTaHaBiMBaeT W3 cTeka
3HAaUCHHUE CYETYMKA KOMAaH]l, a KOMaHJla BO3BpaTa U3 MIpoUeaypbl 00paboTKH
npepbiBanus RETI, kpome Toro paspemaer npepbiBaHHE OOCITY>KEHHOTO YPOBHS.
Komannet RET m  RETI He pasznuuatror kakoi komanjaod LCALL unu ACALL
nojanporpaMmmMa OblTa BhI3BaHA, T.K. 1 B TOM U B JPYTOM CIIy4dae B CTEKE COXPaHSICTCS
IIOJIHBIN 16 pa3psAaHbIA agpec BO3BpaTa.

B 3aknroueHun cineayer OTMETUTh, 4YTO OOJBIIMHCTBO —accemMOJIepoB
JOMYCKalOT 00001eHHyI0 MHEMOHUKY JMP miist komana 6€3ycioBHOTO mepexoja U
CALL nnsa xomaH[ BbI30Ba noAnporpamMM. KoHKpeTHBIN THUIT KOMaH/IbI OTIPEIeTseTCs]
acceMOJIepOM UCXO/I U3 CTENEHU "UTMHBI" Mepexo/1a WA BhI30BA.

J{MpeKTUBBI A3bIKA

JIUpeKTUBbI  BBIMOJHSIOTCS acceMOIepoM B Ipoliecce MpeoOpa3oBaHMUs
HCXOJTHOTO MOJyJIS B 0OBEKTHBIN. B si3b1ke accemOiiepa MMEIOTCS CIEAYIONINE BUIBI
JTUPEKTUB:

1) onpenenenust Ha3BaHus mporpaMMHoro moayisi NAME;

2) omnpeeneHus UMeH nepemeitaemMbix cerMeHToB SEGMENT;

3) onpexenenus nepemMeniaemMbix cerMeHToB RSEG;

4) omnpenenenus adcomtotHbix cermeHTOB CSEG, XSEG, DSEG, ISEG u
BSEG;

5) ynpasnenus cuetuukom aapeca ORG;

6) onpeneneHus JaHHBIX B IPOCTpaHCTBE namstu nporpamm DB u DW;

7) pezepupoBanus namsatu DS u DBIT;

8) onpenenenns umeH-cuHonnMoB EQU u SET;

9) onpenenenus umeHn BHyTpeHHux agpecoB CODE, XDATA, DATA, IDATA
u BIT;

10) onpenenennist UMeH cBsizu nporpamMmMubix Mmoayiied PUBLIC  u
EXTRN;

11) ynpaBnenust 6ankamu padouux peructpo USING;

12) okoHuyanus nporpammHoro moayist END.

O0606menHas hopma 3auCH JUPECKTHUB:
-<UMSA>- <JUp~> -<apr--,
rae  <uMs> - 110JI€ UMCHU,
<JUp> - I0JI€ MHEMOKOJa JTUPCKTUBHI;
<apr=> - nNoJi¢ apryMmeHTOB.
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B mone MHEMOKO/1a 3aNTUCHIBAETCSI MHEMOHUYECKOE 0003HAUYCHHE AUPCKTUBBI
s3plka. B mone uMeHM  3amuchiBaeTcs  MACHTU(DUKATOP,  OINpeaeisieMblid
noJib30BarelieM. B 1ojne apryMeHTOB 3allUChIBACTCS OAWH WM  HECKOJBKO
apryMEHTOB, KOTOpBIE OIpPEACSIOT JIOMOJHUTENbHYI0 HH(OpMalnio, TpeOyeMytro
JUIS BBITIOJIHEHUSI JUPEKTUBBI. PaznenureneM mosisi UMEHH W TOJS MHEMOKOJa, a
TaKKe IMOJIs1 MHEMOKO/IA | TIOJISl apT'yMEHTOB SIBJISIETCSI CUMBOJI MHTepBaja ('mpooen”
Wik '"ropuszoHTanbHas TaOynsuua'). PasznmenuteneM apryMeHTOB SBIISIETCS 3HAK
"3ansTas" WM CUMBOJ MHTEpBaJia B 3aBUCUMOCTH OT BHJIa TUPEKTUBBI.

Jlist BceX TUPEKTUB, 32 MCKIIOYEHHEM JUPEKTUB OlpeiesieHus naHHbix DB,
DW wu pesepBupoBanus mnamara DS, DBIT B o006o6mennoit ¢opMe 3amucu
MPEJIOKEHHUS], 0JI€ METKHU 3aMPEILEHO.

1. IupexTuBa onpeneaeHus: Ha3BaHus nporpaMmmMHoro moaysist NAME

dopma 3annucyu TUPEKTUBBL:

NAME <Ha3B> ,

I'ne <wua3p> - Ha3BaHMHeE.

JlaHHass JHMpEeKTMBA NPHUCBAMBAET TEKYLIEMY IPOTPAMMHOMY  MOJYJIIO
Ha3BaHue <uMs>. B uCXOOHOM Mozyne MOXeT ObITh 3amucaHa TOJIbKO OJIHA
mupektuBa NAME, npudyem el MOryT HpeAlIeCTBOBATH TOJIBKO IIPEIIIOKECHMS,
coJepKalye KOMMEHTapuil K IIporpaMMme WM IyCThle npeokeHus. Haspanwue
IPOrpaMMHOr0 MOJyJII <UMS> MOXET HCIOJIb30BaThCs B KAUECTBE UJIEHTU(UKATOPA
B 3TOM K€ MCXOAHOM MonyJie. [IpaBuna 3anucu Ha3BaHUS MOJIYJIA TaKUE XKe, KaK U
U1 UICHTU(PUKATOPOB, 32 UCKIIIOUEHUEM:

1) MakcHMalIbHOE KOJIMYECTBO CUMBOJIOB B HazBaHuu 40;

2) B KadyecTBe OYKBbI B Ha3BaHWUM pa3pemIaeTCs HCIOIb30BaTh 3HAK
"kommepueckoe 3T" (@).

[Ipumeps! ucnionszoBanus qupekTusel NAME:

NAME cunyc

NAME @PTR

NAME PROCEDURE 51

2. JIlupexTuBa ornpeneseHus UMeH nepementaemoix cerMmeHToB SEGMENT
dopma 3aMucH TUPEKTUBBI:
<umsa_cer> SEGMENT <tun_cer> -<tum_nepem>- ,
riae  <uMms_cer> - WICHTU(PHUKATOP, MPEICTABISIONINA UMS MEPEMEIIAeMOTO
CErMEHTa;
<TUN_Cer> - THUIl CErMEHTa, IMPEJCTABICHHBIN BCIOMOIraTEIbHBIM
cioBoM CODE, XDATA, DATA, IDATA unu BIT;
<TUN_MNepemM> - TUIl T[EePEMEIICHUsI CErMEHTa, MPEeCTaBICHHBIMI
BCIIOMOTaTEJIbHBIM CJIIOBOM PAGE, INPAGE, INBLOCK,
BITADDRESSABLE wnu UNIT.
JlaHHasi TUPEKTHUBA ONPEACIISIET UMS IEPEMEIIAEMOTO CETMEHTA U CBSI3aHHBIE C
HUM aTpUOYThl CETMEHTA: TUIl CETMEHTA, TUIl MEPEMEIICHUS CETMEHTa U BEIUYUHY
0a30BOro ajpeca cermMeHTa. AJTOPUTM YCTAaHOBKHU aTpUOYTOB, CBSI3aHHBIX C UMEHEM
CEerMeHTa:
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HaY

TUN(UMS_CET) := aJpec

cer(MMsi_cer) := TUI_Cer

bukc(uMsi_cer):= nepem

BeJ(MMSI_Cer) := Heompe

KOH

WMms mepeMeniaeMoro CerMeHTa MOXET ObITh OOBSBICHO B MCXOJAHOM MOJYJIE
TOJBKO OJIMH pPa3. OTO UM MOXET HCHojib30BaThcsi B aupektuBe RSEG, mpu
CO3/IaHHHU NIEPEMELIAEMOI0 CErMEHTA U B KAUECTBE T€PMa BhIPAXKEHUS.

Tun cermeHra ompenensieT THUN MPOCTPAHCTBA MaMSITH, B KOTOPOM JIOJKEH
pa3MenaTbcs CErMeHT:

THn cerMeHTa THN NPOCTPAHCTBA NAMATH
CODE [POCTPAHCTBO [AMSTH IPOrPaMM
XDATA [POCTPAHCTBO BHEIIHEH MAMATH JaHHbBIX
DATA MPOCTPAHCTBO BHYTPEHHEH HEMOCPECTBEHHO
aJ[pecyemMoii mamMsATH JaHHBIX
IDATA TIPOCTPAHCTBO BHYTPEHHEH KOCBEHHO aJIpecyeMoit
NaMATH JaHHBIX

BIT MPOCTPAHCTBO BHYTPEHHEH MOOUTOBO
aJIpecyeMoii 1aMsATH JIaHHbIX

Tun NnepeMCIICHNA CEIMCHTA OIIPCACIISACT croco0 pasMeIiCHUA MMCHYEMOI'O
CEIMCHTA B COOTBCTCTBYIOIICM IMPOCTPAHCTBC IIaMATHU CICAYIOINUM 06p3,30MI

Tun nep Cnocob pa

PAGE Ha TPaHMILy CTPAHMIIBI IAMATH (T.€. C ajpeca, KpaTHoro 256)

INPAGE BHYTPH CTPaHHIIbI NaMSATH (pa3Mep CTpaHHMILI — 256 OaiiT, aapec cTpaHMIbI KpaTeH 256)
INBLOCK BHYTpH OJ10ka mamsiti(pa3mep 6oka - 2048 Gaiit, agpec 6ioka kpateH 2048)
BITADDRESSABLE BHYTpH naparpada mamsitu (pasmep maparpada - 16 Gaiir, agpec naparpada kpares 16)

UNIT, "nycro" BHYTPH COOTBETCTBYIOIIETO IIPOCTPAHCTBA HAMSTH

Jonyctumbie HaboOpel arpuOyToB "TUN cerMeHTa" W "THI TNepeMeIleHuUs
cermeHra':

Tun Tun nep CerMeHTa
CEerMeHTa PAGE INPAGE INBLOCK BITADDRESSABLE UNIT,"nycro"
CODE + + + - +
XDATE + + - - +
DATA - - - + +
IDATA +
BIT +

[Ipumep rcnoab30BaHMs TUPEKTUBBI JIs ONIPECIICHNUS] CETMEHTA CTEKa:
STACK  SEGMENT IDATA

RSEG STACK

DS 10H ; mpocTpaHCTBO CTEKa
TOS EQU $ ; BEpXYIIIKa CTeKa

MOV SP#TOS ;ununmanuzanus ykasaTeis cTeKka

3. upexTuBa onpeaeneHus nepemeniaeMmoix cermeHToB RSEG

dopma 3anucu TUPEKTUBBI:

RSEG <ums_cer>,

rae  <uMms_cer> - MM NEPEMENIAEMOr0 CETMEHTa, MPEABAPUTEIBLHO
o0bsBiaenHoe aAupekTuBoit SEGMENT.
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[Io pgaHHOM JUPEKTUBE CIEAYIOIIHE 33 HEH KOHCTPYKIMU s3bIKa B
COOTBETCTBUHM C TaOJMIIEH WCHOJIB3YIOTCS JUIsl OMPENCICHUS WM yIPaBICHUS
COJCP)KUMBIM  3TOr0  MEpPEeMENIaeMoro  cerMeHta.  ATpuOyThl  CerMeHTa
YCTaHABJIMBAIOTCSl 10 MpeABApUTEIbHO 00bsiBIeHHOMY aupekTuBoi SEGMENT
MMCHHU CCTMEHTA <HUMs_Cer>.

B nporpaMMHOM MoAyJie MOKET pa3MeliaTbes HECKOJMbKo AupekTuB RSEG ¢
OJMHAKOBBIM HMMEHEM CEerMeHTa. B 3ToM ciydae TOJBKO IiepBas JIUPEKTHUBA
YCTAHABJIMBACT CUYETUMK aJpeca CErMEHTa B HYJIEBOE COCTOSHHUE, MOCIEAYIOLINE
JMPEKTUBBl BOCCTAHABJIMBAIOT KOHEYHOE COCTOSIHUE CUYETUYMKa aJpeca MpeablayIlen
YaCTH 3TOr0 CETMEHTA.

Koncrpykuus sizbika CODE XDATA DATA IDATA BIT
Merka
Hncrpykius
Jupextua ORG
Jlupextusa DB u DW
Jupextusa DS N
Jlupextusa DBIT - - - N +

][+
+
+
+
+

[Ipumep ucnonwszoBanus qupekTuBbl RSEG:
FIRST SEGMENT DATA ; OIPEACIIEHNE UMEHH NIEPEMEIIAEMOTO
; cermenTa tuna DATA
SECOND SEGMENT CODE ; onpezeneHre UMEHH IIEPEMEIIAEMOT0
; cermenTa tuna CODE
RSEG FIRST ; onpenenenue cermenta FIRST TOTAL : DS
1
COUNTI1: DS 1
COUNT2: DW 2
RSEG SECOND ; omnpenenenue cermeHra SECOND CONST: DB
'01234'
START: MOV A #CONST

4. Mupextusnl onpenenenus adcomoTHbIx cermeHTOB CSEG, XSEG, DSEG,
ISEG u BSEG

dopma 3anrcu TUPEKTUB:

CSEG=XSEG=DSEG=ISEG=BSEG —-AT <abc BbIp>-,

rae  <abc BbIp> -  aOCOJNIIOTHOE  BBIPAXKEHHE, HE  COJeprKaliee
TIOCJICOTIPEICTICHHBIX TEPMOB.

[To maHHOU TUPEKTUBE CIACAYIONINE 3a HEH MHCTPYKIIMH S3bIKa B COOTBETCTBHH
c Tabys. 4 WUCHONB3YIOTCA IS ONPEICICHUS WU YIPABICHHUS COJICPKUMBIM
aOCOJTIOTHOTO CErMeHTa. THWIl ONpeAesIeMOro CerMeHTa YCTaHaBIMBACTCSA TIO
MHEMOKO/Y TUPEKTUBBI CIICIYIONIUM 00pa3oM:

MHeMOKO0/1 AHPEKTHBBI Tun onpenesieMoro
cerMeHTa

CSEG CODE

XSEG XDATA
DSEG DATA
ISEG IDATA

BSEG BIT

B nporpaMMHOM MOJlyjli€ MOXKET pa3MElaTbCsl HECKOJIbKO JIUPEKTUB C
OJIMHAKOBBIMM MHeMoOKoAamu. llepBas aupekTuBa omnpenensieT HavyalbHYI YacTb

13



CEerMeHTa, NOCIEAYIOIINE JUPEKTUBBI ONPENESAIOT YaCTH NPOJOJDKEHUS 3TOTrO KE
CErMEHTA.

Koncrpykiuss AT <aOGc BbIp> HMCNOIB3YETCS Uil YCTAHOBKH COIEPKUMOIO
CYeTUMKa aJpeca Ha4aJlbHOM YacCTH WJIM YacTH MPOJOJKEHUS CETMEHTa B COCTOSIHUE,
paBHOE 3HAYEHUIO BBIPAXKEHUS <aOC_BBIP>.

Eciu nupextuBa onpeneneHus HAa4aJIbHOM YacTH CErMEHTa HE COJEPIKUT
KOHCTpyKuuu AT <abc BbIp>, TO CUETUYMK aJpeca CErMEHTa YCTAHABJIMBAETCS B
HYJIEBOE COCTOSIHUE.

Ecim nupexTtrBa ONpeneseHusl 4acTh NMPOJODKEHHSI CETMEHTA HE COIEPIKHT
KOHCTpyKuuu AT <abc BbIp>, TO 3Ta AMPEKTHBA BOCCTAHABJIMBAECT KOHEYHOE
COCTOSIHHE CUETYMKA aJpeca, yCTAHOBJIEHHOE NPEAbIAYIIEN YaCThIO CErMEHTA.

KoHcTpykiuu sA3bpIKa, NPEAIIECTBYIOIIME IEPBOM JUPEKTUBE OIPEACIICHHUS
aOCOJIOTHBIX WM MEPEMENIAEMbIX CETMEHTOB, CUMTAIOTCS IPUHAJICKAIUMUA K
abcomotHoMy cermenTy Thna CODE.

[Tpumep ucnonwszosanus nupexktussl BSEG u CSEG:

BSEG AT 70H

MODE DBIT 1

FLAG DBIT 1

CSEG

MOV C,MODE

5. dupektuBa ynpasieHus cueTuukom aapeca ORG

dopma 3anucu TUPEKTUBBL:

ORG <BbIp> ,

rae  <BbIp> - a0COJIOTHOE WM NPOCTOE NEPEMECTHMOE BbIPAXKEHHE,
HECOJEpIKaIlee MOCICONpPEACTICHHBIX TEepMOB. ATpHOYT 'cerMeHT" BBIpaKEeHUs
JOJHKEH OBITh MM HEOIPENEJICHEH WU JOKEH COOTBETCTBOBATh THUILY TEKYIIETO
CErMEHTA.

JlanHasi nUMpeKTHBa YCTaHABIMBAET CUETUYMK ajpeca TEKyLIero cerMeHra (
<TE€K_Cer> ) B COCTOSHUE, PABHOE 3HAYEHHUIO BbIpaXeHHs <BbIp>. JlocTyn K
3HAQYCHUIO CYETYUKA aJpeca B BBIPAXKCHUU OCYILECTBIIAETCA 4Yepe3 yKas3aTelb
cueTurka azapeca ($). ANropuT™M yCTaHOBKM aTpUOyTOB yKa3aTess CUeTUMKaA ajpeca
nupektuBoit ORG:

Hay

turn($):= agpec

cer($):= cer(tek_cer)

¢dukc($):= purc(tek_cer)

Ben($):= Ben(BoIp)

KOH

HoBoe conepxumMoe cuerdnka agpeca He JOJDKHO MPEBBIIIATh MAKCUMAJIbHOTO
aapeca NTPOCTPAHCTBA IMAMATH, B KOTOPOM PAa3MEIIAETCS CETMEHT C Y4YETOM
OTPAaHUYECHHMS HA Pa3MEIICHUE ITOTO CETMEHTA, ONPEIEIEHHOIO TUIIOM NIEPEMELIECHHUS
(cm. HupexktuBy SEGMENT). Tlocne TpaHCHSIMU OYepeHON HMHCTPYKUMHU SI3bIKA
COJIEPKUMOE TEKYILEro CYETUHKA aJipeca CErMEHTa YBEIMYMBAETCSl HAa YUCIIO OaillToB
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OOBEKTHOIO KOJa, TEeHepUpyeMbIX N0 3Tol wuHCTpykuuu. Ilocie TpaHcaauuu
ouepeaHoro aprymenta aupektuB DB wnum DW coxepxumoe TEeKymiero cuerduka
aZjpeca CerMeHTa yBEJIIMUMBACTCS HA YUCIIO 0aTOB OOBEKTHOTO KOJ1a, TEHEPUPYEMBIX
[0 3TOMY apryMeHTy. lIpu omnpeneneHun HOBOTO CErMEHTAa COCTOSIHHE CUYETUYMKa
aapeca NpeablayIIero CErMEHTa 3allOMUHAETCS U CO3/1A€TCSl HOBBIM CUETUYMK ajapeca
JUISl ONPENEsiEMOr0 CErMEHTa CO 3HAa4€HUEM, paBHbIM Hywo. [Ipu mpomomxkeHun
yKE CYIIECTBYIOIIETO CErMEHTa COAEPKUMOE CYETYMKA aJpeca dTOr0 CErMeHTa
BOCCTaHABJIMBAETCS.

[Ipumep ucnonp3oBanus aupekTuBbl ORG:

ORG ($ + 10H) AND OFFFOH

ORG 100H

6. /IupeKkTuBBI ONpeIeICHNs] JAHHBIX B IPOCTPAHCTBE MaMATH IPOIPAMM

6.1. IupextuBa DB

dopma 3annucyu TUPEKTUBBL:

-<MmeTka>:- DB <BpIp>=<cTp>-, ... -

rae <MeTKa> - UMJ METKU,

<BBIp> - a0COJIFOTHOE WUJIU 00Illee MEPEMECTUMOE BBIPAKEHHUE, KOTOPOE

MOKET COJIEPKATh MOCICONPEAECICHHBIE  TEpMbI CO 3HaueHueM oT 0 go 255;

<CTp>> - JINTCPHAas CTPOKa.

JlanHasi UpEKTHBA TEHEPUPYET IMOCIE0BATEIbHOCTh 8- OUTHBIX JIAHHBIX
(OaliTOB JaHHBIX), OMPEAENEHHBIX CIHUCKOM apryMEHTOB, NpPEIHA3HAYCHHBIX IS
pasMelleHuss B IPOCTPAHCTBE MaMATH NPOrpamMM. JIUpeKTHBa BBINOJHIETCS
cinenyromuM oOpa3zoMm. OmpenensieTcss 3HAYCHUE BBIPAKEHUS <BBIP> WU KOJ
OYEpPEAHOr0 CUMBOJIA JIMTEPHOU CTPOKH <CTp>. DTO 3HAYEHHE pacCMaTPUBAETCS Kak
O0aiiT JaHHBIX, KOTOPBI IOCJIEIOBATEILHO BKJIIOYAETCS B OOBEKTHBIM MOJYIb.
KonnyecTBO apryMeHTOB B JHMPEKTMBE OIPAHMYECHO MAaKCUMAaJIbHBIM pa3MepoOM
IIPEIJI0KECHUS.

Ecnu  BelpaxkeHue <BbIp> SABISETCS II€pEMELIAEMbIM, TO OHO JOJDKHO
UCIIOJIB30BaThCA B KauecTBe Tepma oneparopa LOW nnu HIGH.

[Ipumep ucnonb3zoBanus IUpeKTUBbl DB:

PRIMES: DB 1,2,3,5,7,11,13,17,19,23,29,31,37,41,43, 47, 53

MSG: DB 'accembnep ASM51', 0DH, 0AH

>

6.2. lupextuBa DW

dopma 3anucH TUPEKTUBBI:

-<metka>:- DW <BpIp>-, ... -,

rme <MeETKa> - UM METKU,;

<BBIp> - a0COJIFOTHOE WUJIM OOIllee MePEMECTUMOE BBIPAKEHHE, KOTOPOE

MOXET COAEPKATh IOCIEONPEAECIEHHBIE TEPMBI CO 3HaYeHUeEM oT 0 10 65535

JlaHHast AMPEKTUBA TEHEPUPYET MOCIEA0BATEIBHOCTh 16- OUTHBIX — JTAHHBIX
(CJIOB  aHHBIX), OMNPEIEICHHBIX CIUCKOM AapryMEHTOB, IpEeJAHA3HAYEHHBIX s
pa3MenieHus B IpOCTPAHCTBE NaMATH IPOrPaMM.

JlupekTuBa BBIMOJIHAETCS CIAEAYIOIIMM OOpa3oM: OIpPEAEISIOTCS 3HAYEHUS
BBIpQXKEHUM <BbIp>. OTU 3Hau€HUs MOOANTHO BKJIIOYAIOTCA acceMOJIepoM B
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OOBEKTHBI MOJyJIb B MOPSAJKE UX ONPEICICHUS, IPUUYEM CTapIIUid OalT 3HAUYECHHUS
BBIPAXCHHSI BKIIIOYAETCS B OOBEKTHBIN MOAYJIb MIEPBBIM.

KonnyecTBo apryMeHTOB B AUPEKTUBE OIPAHUYEHO MAKCUMAJIbHBIM Pa3MepOM
IIPEIIOKEHHUS.

[Ipumep ucronb3oBanusa AUpeKTuBsl DW:

DW §, §+2, $+4, $+6

TABLE PROC: DW  PROCI, PROC2, PROC3, PROC4, PROCS, PROC6
HEX: DW '01','23",'45",'67','89','AB', 'CD', 'EF"'

7. JMpEeKTUBBI pE3EpPBUPOBAHUS IAMATH

7.1. IupextuBa DS

dopma 3anucu TUPEKTUBBI:

-<metka>:- DS <BbIp>,

rge <METKa> - UM METKH,

<BBIP> - a0COJIFOTHOE BBIPAKEHUE,HE COAEPIKALIEE MTOCIECONPENAETEHHBIX

TEPMOB.

JlaHHasE QUpPEKTHBA YBEJIMYMBAET COJCPKUMOE TEKYLIErO CUETUYHMKA aapeca
CEerMEHTa Ha BEJIMYMHY, PAaBHYIO 3HAUCHUIO BBIPAYKEHUS <BBIP>.

HupextuBa DS ucnonb3yercst A pe3epBUpOBaHUsS B OailTaXx MpPOCTpaHCTBA
NaMsATH MpPOrpaMM, BHEIIHEW NaMATH JaHHBIX, HEMOCPEACTBEHHO M KOCBEHHO
aaApecyeMoil BHyTpEHHEN NaMsITH JaHHBIX.

HoBoe conepxuMoe cueturka ajpeca He JOJIKHO MPEBbIIIATh MAKCUMAIbHOTO
azpeca COOTBETCTBYIOLIETO ITPOCTPAHCTBA MMAMSITH, B KOTOPOM Pa3MEIaeTCsl CETMEHT
C Yyd4eToM OTpaHWYEHUss Ha €ro pasMelieHue, YyKa3aHHOe aTpuOyToM 'THi
nepeMenenus” Tekyuero cermenra (cm. Jupektusy SEGMENT).

[Ipumep mcnonp30BaHus IUPEKTUBBI DS:

ISEG AT 5
DS 5
I1: DS 1

7.2. upextuBa DBIT

dopma 3anucu TUPEKTUBBL:

-<metka>:- DBIT <Bbip>,

raie <MeETKa> - UM METKU,

<BbIp~> - abCoMI0THOE BbIPpAKCHUC, HE coacpxamee

IIOCJICOIPEICIICHHBIX TEPMOB.

JlaHHasT AUPEKTUBA YBEIMYMBAECT COJICPKUMOE TEKYLIEro CUETYMKA ajpeca
CEerMEHTa Ha BEJIMYMHY, PABHYIO 3HAUCHUIO BbIpAXKEHUSI <BbIp>. OHa UCIOIb3YyETCS
JUIsl pe3epBUPOBaHUSA B OUTax MPOCTPAHCTBA MOOUTOBO aJpecyeMOd BHYTpPEHHEH
naMsaTy 1aHHbIX. HoBOe comepxnmoe cueTumka agpeca He TOJDKHO MpeBbImaTh 127.

[Ipumep ncnons3oBanusa nupektussl DBIT:

BSEG AT 5
DBIT 5
Bl: DBIT 1
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8. lupekTussl onpeaenenns uMeH-ciHoHuMoB EQU u SET

dopma 3anucHu TUPEKTUB:

<umsa_cun> EQU=SET <Bbip>=<per>,

rae  <uMs_CHH> - UIEHTU(DUKATOP, TPEACTABIIAIONINI UMSI-CUHOHUM;

<BbIp> - a0COJIOTHOE WM MPOCTOE NEPEMECTHUMOE BbIpAXXECHHUE, HE
coZieprKalliee MOCIEONPEACICHHBIX TEPMOB;
<per> - uMs NPOrpaMMHO-A0CTYIHOro 351eMeHTa OOBM.

HupextuBa EQU unu SET HazHauaeT UMS-CUHOHUM BBIPAKEHUIO <BBIP> WJIH
MMEHH TNPOrpaMMHO-A0CTyIHOro 3neMenra OOBM <per>. B nepBoM ciydae nms-
CHHOHHMM HAa3bIBACTCS UMEHEM BHYTPEHHETO O0BEKTa MPOrpaMMbl THIMA "duciio" wim
"ampec" W MOXKET HCIOJB30BaThCA B KAue€CTBE TEpPMa BBIPAKEHHS. AJTOPUTM
YCTaHOBKHU aTpUOyTOB TepMa:

Hay

TUN(UMSI_CUH) := TUII(BBIP)

cer(umsi_CHH) := cer(BbIp)

bukc(umsi_cuH) := QUKC(BBIP)

BeN(MMsI_CHH) := BeJI(BBIP)

KOH

B kauectBe TEpMOB BBIpAKEHHUSI <BbIP> pa3pelIacTCs HCIOJIb30BaTh JIPYTHE
IpEABAPUTEIBLHO-ONPEICIICHHbIE MMEHAa-CUHOHUMBI. Ceblku Ha
MOCJIEONPEIETICHHBIE NMEHA-CUHOHUMBI IIPOTPaMMHO-IOCTYIHBIX 3JieMeHToB OOBM
3apEILCHBI.

Nmsi-cunonuM, ompeaeneHHoe aupektuBor EQU, He Moxer OBITh
HEPEONPECIIEHO B MPOTPAMMHOM MOJyJie KaKUM-1H00 crnocobom. MMsi-CHHOHUM
onpeneneHHoe aupekTuBoil SET, Moker ObITH TEPEOIpenesieHO IMOCIeAYIOmeH
mupektuBoi  SET. Kpome »storo, aupektuBa SET jomyckaer uTepaTUBHOE
ONpENEIICHNE UMEHN-CUHOHUMA.

[Ipumep nucnonwszoBanus qupektuBs EQU u SET:

ACCUM EQU A

N27 EQU 27

HERE EQU $

COUNT SET 0

COUNT SET COUNT + 1

9. lupextuBsl onpeneneHus uMmeH BHyTpeHHUX ajpecoB CODE, XDATA,
DATA, IDATA u BIT
dopma 3anrcu TUPEKTUB:
<CHMB> <UMs_JUpP~> <BBIp>
151
<cumB> BIT <cem> ,
rae  <umda_aump> - kimoueBoe ciioBo CODE, XDATA, DATA, IDATA wiu,
BIT npexncrasmusroiiee uMsi TUPEKTUBBI;
<CUMB> - UJICHTU(UKATOP, MIPEJCTABIISIONIUN UM BHYTPEHHETO aJipeca;
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<BBIp> - aOCOJIOTHOE WJIM MPOCTOE IEPEMECTUMOE BBIPAKEHHE,HE
cozeprKallee MoCIeonpeEACICHHBIX TEPMOB;
<cel> - ceJIeKTop OuTa.

JupextuBa <uMs_Aup> OObSBISET UACHTU(DUKATOP <CHUMB>, UMEHEM ajJpeca
IIPOCTPAHCTBA NMAMSITH WIM MMEHEM aJpeca IMPOrpaMMHO-IOCTYIIHOTO YCTPOWCTBA
O2BM. Tun npoctpancTBa namsaTd win ycrpoiictea OOBM omnpeaensercss uMeHEM
JUPEKTUBBI CIIETYIOIIUM 00pa3oM:

Nms Tun NPOCTPAHCTBA NAMATH HJIK 10CTYITHOI'O
yerpoiictrea O9BM

CODE NaMsATh IPOrpaMM

XDATA BHEIIHAS NAMATh JaHHbIX

DATA BHYTPEHHsIS IIPAMO ajipecyeMasi aMsTh JaHHbIX,
PETHCTPBI CTICHMATBHBIX (QYHKIH

IDATA BHYTPEHSIsI KOCBEHHO a/IpecyeMast IaMsiTh JTaHHbIX
BIT BHYTPEHHsISl IOOUTOBO ajipecyeMasi HaMATh JaHHbIX,
TPUITEPHI CICIHATBHBIX QYHKIHI

Wmst BHYTpEeHHEro aapeca MOXKET HCIONb30BaThCsl B KayecTBE TepMma
BBIPKCHHUSI. AJITOPUTM YCTAHOBKHU aTPHOYTOB TepMa:

HaY

TUTI(CUMB) := aJipec

€CJI CeT(BBIP) = UMS_JIUP WK Cer(BBIP) = HEOMPE

TO CEr(CUMB) := UMS_JUP
WHaYe OImoKa

BCE

¢bukc(cumB) := GHUKC(BBIP)

BeJI(CUMB) := BeJI(BbIp=CelI)

KOH

OOBsABNECHHBIA TUPEKTUBOU UACHTH(PHUKATOP HE MOXKET OBITh IIEPEOTpeiesicH B
IPOrpaMMHOM MOJTyJIe KAaKUM-IHMO0 CrIOCOOOM.

Cenektop Outa <cem> HCHOJb3yeTCs TONAbKO B aupektuBe BIT s
ONpeIeICHMUS:

1) angpeca 6uta B IpOCTPAaHCTBE BHYTPEHHEH MaMITH JIaHHBIX 1O ajipecy Oaiita
1 HOMEpy OuTa B 3TOM OaiiTe;

2) azmpeca Tpurrepa cnenuaibHOM GyHKIUU MO aJIpecy perucTpa creruaibHOu
GyHKIMA W HOMEpPY pa3psia, COOTBETCTBYIOIIEMY JaHHOMY TpPUITEPY B 3TOM
perucrpe.

dopwma 3amucu cenekropa oura:

<OaunT>.<0ut>,

rjae <6ailT> - abCOIIFOTHOE MJTU TIPOCTOE MEPEMECTUMOE BEIPAKCHHE,

<OuT> - a0COTIOTHOE BHIpAKEHUE.

AOcoioTHOE BbIpakeHHe <O0alT> ompenensieT ajapec OaliTa B MPOCTPAHCTBE
BHYTPEHHEH TMOpa3psAaHO aJpecyeMoil MaMsATH JaHHBIX WIH aApec MOpas3psIHO
aJpecyeMoro perucrpa crnenuanbHol @yHKouu. ATpuOyT "cerMeHT" 3TOro
BBIpQXCHHSI JOJDKEH OBITh HeompeaelneHeH wWin uMeTh 3HadeHne DATA.
[lepemecTumoe BhIpaxeHue <OaWT> MOXKET OINpEeAeNsITh TOJbKO ajpec OalTa B
IPOCTPAHCTBE BHYTPEHHEH MOpa3psaHO aJpecyeMoil MNamsTH [aHHBIX. ATpUOyT
"cerMeHT" 3TOro BhIpaXKEHUS JI0JKEH UMeTh 3HaueHue DATA, a Tun nepemenieHus -
3HaueHue BITADDRESSABLE (cm. upektuBy SEGMENT).
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AOCOIIIOTHOE BbIpakeHUE <OUT> MPEACTaBISIET HOMEp OuTa B OailTe maMmsTu
WIM TpUITEpa B PETUCTPE CIEUHATbHONM (QyHKUMU. [[nama3oH 3HayeHUsB 3TOro
BbIpaxkeHus - 0-7.
[Tpumep UCTOIB30BAHUS TUPEKTHB:
INT _VECO CODE 03H
BUFFER IDATA 60H
BUF _LEN EQU 20
BUF _END IDATA BUFFER + BUF _LEN - 1
REL TBL DATA REL START + 1
CONIN DATA SBUF
RSEG XSEGI
ORG 100H
DAT:DS 5
TIMEXDATA DAT + 5
RSEG DATA SEG CONTROL DS 1

B _CNTRL BIT CONTROL.O

10. IupekTUBBI ONpEaEIECHNUS UMEH CBSI3U MPOTPAMMHBIX MOJYJEN

10.1. qupextuBa PUBLIC

dopma 3arrucH TUPEKTUBBI:

PUBLIC <ums>-, ... -,

rae  <uMms> - UJICHTU(PHUKATOp, MPEICTABIAIONIMN OMpeaesieHHOEe Tae-Ir0o

B MPOTPaMMHOM MOJTyJI€ Ml BHYTPEHHETO O0OBEKTa TUIA "9UCio", UM METKU
WM UMsI BHYTPEHHETO 00bheKTa Tuma "aapec'.

JlanHasi TUpeKTUBa OOBSABISAECT UJCHTHU(PUKATOP <UMS> B KauyeCTBE OOIIEro
MMEHHM [UJI1 HECKOJIbKMX NporpaMMHBIX MopayJied. Ha Mecto pacnonosxkeHus
JUPEKTUBBI B  NPOrPAaMMHOM  MOJyJ€ OrpaHUYEHUS HE  HaKIaJbIBAIOTCS.
MakcuManbHOE KOJIMYECTBO apryMEHTOB B JUPEKTHBE OrPAaHUUYECHO MAKCHMAJIbHBIM
pasmMepoMm mpemyioxkeHus s3bika. OJUH U TOT K€ UJICHTHU(PUKATOP HE MOXKET ObITh
00BsABIIEH O0IIMM UMeHeM Oosiee oHOTO pa3za. OMH U TOT K€ UJIECHTU(UKATOP HE
MOKET OBbITh 00BSIBIICH OOLIUM U BHEIIHUM uMeHeM. Eciu nporpamma popmupyercs
U3 HECKOJIbKUX MOJYJEH, TO TaKHMe€ MOIYJH HE JOJIKHBI COJEpkaThb OJMHAKOBBIX
001X UMEH.

[Ipumep ucnonws3oBanus nupektussl PUBLIC:

PUBLIC ASC BIN, BIN_ ASC

PUBLIC pa3mep

10.2. JupexktuBa EXTRN
dopma 3anucyu TUPEKTUBBL:
EXTRN <gHeur>(<um>-, ...-) -, ... -,
I'ne <sHeur> - BcnomorarenbHoe clioBo NUMBER, CODE, XDATA,
DATA, IDATA v BIT;
<u> - UACHTU(PUKATOP, MPEACTABISIOIMN BHEIIHEE UMSL.
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JlanHass OUpEKTHBa Ha3HA4YaeT HACHTU(PUKATOp <UT> UMEHEM BHEIIHEro
o0bekTa mporpammbl THna "yucno" wim tuna "agpec". BHemiHee uMs MOXeET
UCIIOJIb30BAThCS B KAUECTBE TEPMa BBIPAXKECHHUS.

AJNTOpPUTM YCTaHOBKH aTpuOyTOB TepMa:

Hay

eciau BHew1 = NUMBER

TO TUI(U) := YUCI0; cer(U1) := HEOoMpe/I
uHaue TUI(ua) = ajgpec; cer(um) ;= BHEII

BCE

bukc(un):= nepem

BeJ(M1):= HEeolpe

KOH

[TpocTpaHCTBO MamsATH, B KOTOPOM  HaxoguTcss  o0beKT Thma  "azapec",
ONpE/ICJICHHbIM BHEIIHUM HWMEHEM, YCTAaHaBJIMBACTCS IO JJIEMEHTY <BHEII>
JUPEKTUBBI CIIETYIOUIUM 00pa3oM:

DJieMeHT <BHemr> IIpocTpancTBO NAMATH
CODE [aMsITh IPOrpaMMm
XDATA BHEIIHSAS IAMATH JaHHBIX
DATA BHYTPEHHSIsI IIPSAIMO ajipecyeMasi HaMsTh JaHHBIX
IDATA BHYTPCHHSSI KOCBEHHO-a/IpecyeMasi IaMsITh JIAaHHBIX
BIT BHYTPEHHsisl IOOMTOBO ajipecyemasi IaMsTh JAHHBIX

Ha o0OBexThl, OOBSBICHHBIC BHEITHUMH, MOXHO CCHUIATHCSA B TEKYIIEM
mporpaMMHOM Mojysie. Bo BHeEmHEM OOBEKTHOM MOAYJE ATH OOBEKTHI JOJIKHBI
ObITh 00BsIBICHBI OOMMMHU. OOIIME W COOTBETCTBYIONIME WM BHENTHHUE OOBEKTHI
JOJIKHBI UMETh OJIMHAKOBbIE aTpuOyThl "TUN" U "cerMeHT" WM OAWH U3 OOBEKTOB
JOJKEH OBITH TUIA "4yucio".

Ha pasmemienne nupexktuBbl EXTRN orpanuueHuss He HaKIaIbIBarOTCA.
BHeminee uMsi HE MOXKET OBITh MEPEOINPEIEICHO B MPOrPAMMHOM MOJyJI€ KaKHM-
anbo crocoOoM. PekoMeHIyeTcss ¢ UeNbl0 ONTUMHU3ALMHU  PE3YJIbTUPYIOIIETO
o0bekTHOrO Koja (B wacTHocTH, koMmaHa JMP u CALL) pa3smemars JTUPEKTHBY
EXTRN 10 cchulkM Ha COOTBETCTBYIOIIEE BHEIIHEE MMs (KaK MPaBUIIO, B Hadaie
MPOrpaMMHOT0 MOAYJISL UM TPOTPAMMHOTO CETMEHTA).

[Tpumep ucnonp3oBanus nupektuBbl EXTRN:

EXTRN CODE(ASC_BIN, BIN ASC), NUMBER (pa3mep)

11. IupextuBa USING

dopma 3anucyu TUPEKTUBBL:

USING <BBIp> ,

riae  <BBIp> - a0COTIOTHOE BRIpAKEHUE, HE COJIEprKaIee MOCICONPEaeICHHbBIX
TEPMOB CO 3Ha4€HHEM B mpenenax ot 0 go 3.

JlanHast JMpPEKTHUBA yKa3blBA€T HA TO, YTO B CICAYIOIIUX HWHCTPYKIUAX
porpaMmbl Oy€T UCIOIb30BAThCA TEKYIIMHA OaHK pabOYMX PETUCTPOB C HOMEPOM,
PaBHBIN 3HAYEHUIO BbhIpakeHUs1 <BbIp>. [Ipsimoii aapec nist oOpallleHus K peructpam
TEKylIero OaHka MOXET ObITh C(HOPMHUPOBAH MOCPEACTBOM KItOUeBbIX cioB ARO-
AR7, mnpencraBnstomux aOcoiOTHBIE aapeca pabouumx peructpoB RO-R7
cooTBeTcTBeHHO. O0OacTh MaMsITH, COOTBETCTBYIOIIAS yKa3aHHOMY OaHKy pabodmx
pPETUCTPOB, pe3epBUpyeTCs. 3HadeHue KioueBbiX cloB ARO-AR7 3aBucur ot
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3HAY€HUs1 BBIpAXKEHUA <BbIp> mnpeauectByronieil aupexktuBbl USING. HMmena-
CUHOHMMBI g KitoueBblX ciI0B AR(O-AR7 mpuHUMaroT uX TEKyUIUME 3HAYCHMS,
KOTOpPBIE HE U3MEHSI0TCS nocienyomumu aupekrnsamu USING.
[Ipumep ucnonpzoBanus aupektuBbl USING:
USING 3
PUSH AR2 ;coxpaHuTh conepxkumoe perucrpa R2
;U3 0aHKa pabouyux perucTpoB #3

USING 1
PUSH AR2 ;coxpanuTth coaepxkumoe perucrpa R2
;U3 OaHKa paboynx perucTpos #1

12. JupextuBa END

dopma 3anucyu TUPEKTUBBL:

END

JlaHHas TUPEKTHUBA OIpEeIIsIeT KOHEL IporpaMMHOro moayJs. [Ipeqnoxenus,
caenyrowmue 3a nupektusor END, urnopupyrorcs.

III. OBBEKT UCCIIEJOBAHNA, ITPUBOPLI, ObOPYIOBAHUE

[IepcoHaNBHBINA KOMITBIOTED.
IV.3ATAHUE HA PABOTY

Hammcate n oTnaauthk mporpamMmbl Ha acceMOniepe must MKS1, peanusyromue
CJIEIyIOLME BO3MOKHOCTH:

1. BrimonHenue apudmeTHuecKux onepanui

- cllokeHue (onepaHapl 0JJHOOANTOBEIE, IBYX0alTOBbIC);

- BRIUUTaHUE (OTepaHibl OJHOOAUTOBBIE, IBYX0aNUTOBEIC);

- YMHOKEHHeE (OTepaH/ bl 0JTHO0ANTOBEIC);

- eneHue (onepaHIbl OJTHOOANTOBEIC);

2. Opranuzanus IUKIOB.

3. Hanucanue npoueayp
- IpoIIeIypa MePEMHOKEHUS OTIEPAH]IOB (JIBYXO0aNTOBBIX);
- IpoIIeypa AeNeHus ONepanioB (0THOOANTOBBIX);

V. ITIOPAOK BbIITOJIHEHMA PABOTHI

1. W3yuuTh cucremy KOMaH[I.
2. Hammcarb TEKCTHI IPOTPaMM.

VI. OOOPMJIEHUE OTYETA
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OTYéT OMKEH COIEPKATD:

* OMKMCAHME UCTIOIB3YEMBIX ONIEPATOPOB si3bika AccemOIep;

* UITOPUTMBI U JINCTUHTY IIPOTPAMM.

VII. KOHTPOJIBHBIE BOITPOCHI

1. Kakue u3 mukpocxeM He otHOocATca k CBUC?
2. Yro o3navaer RISC — mponeccop?
3. B kakux ciy4yasix COBpEMEHHbIE ONEPAMOHHBIE CUCTEMbBI U CUCTEMBI
IPOrpaMMUPOBAHUS HE UCTIOJB3YIOT MIEPEKIIFOYEHNE KOHTEKCTa Ipoueccopa

(COIEP’)KUMOT0 PETUCTPOB U OTNIEIBHBIX YIPABIISIONINX TPUTTEPOB)?

4. Kakoe 0CHOBHOE apXUTEKTYpPHOE OTINYHE MYJIbTUCKAISPHOTO MPOIIEccopa OT
CyHEepPCKAISPHOr0?

5. Ha xakoM ypOBHE CHCTEMBI YIIPABIICHUS PELIAIOTCS BOIIPOCHI HETIOCPEICTBEHHOTO
yIpaBJ€HUs UCTIOJIHUTEIbHBIMU MEXaHU3MaMU?

6. Kakas apxurektypa MukpormnporueccopoB He aBisitoTcs RISC — npoueccopamu?
7. Yto noka3eiBaet PR-peritunr?

VIII. BUBJIMOTPA®HUYECKUI CITMCOK

1. Karan b.M., Cramun B.B. OCHOBBI MPOEKTUPOBAHUS
MUKPOIIPOLECCOPHBIX YCTPOMCTB aBTOMATHKU. - M.: DHeproaroMusiar,
1987.- 304 c.

2. Kenner JIx.[anxod, Kopon JIL.Cmutr OCHOBBI MHKPOIPOIIECCOPHBIX
BBIYMCIUTENBHBIX cucTeM.: Ilep. ¢ anri. A.A.CasenbeBa. - M.: Bpicm. mik.,
1986.- 288c.

3. Mukponpoueccopel. B 3-x kH. KH.l.ApxuTektypa M NOpOEKTHPOBaHUE
MUKpoOBM. Opranuzanusi BBIMUCIUTEIbHBIX HNPOLECCOB.: Y4ed. JJIs BTY30B /
[1.B.Hectepo, B.®.lllansrun, B.JI.I'opdbynoB u ap.; Ilog  pemaxuueit
JL.H.IIpecuyxuna. M.:Beicur.mk.,1986.-495 c.

4. Muxponpoueccopusiii komruiekT K1810: CtpykTypa, nporpaMmMupoBaHue,
npuMmenenue: CrpaBounas kuura / FO.M.Kazapunos, B.H. Homokonos, I'.C.
[Tonknetnos, ®.B.®@uwnunmnos. Ilog pexa. HO.M.Kazapunosa.- M.: Bricii.
mK.,1990.-269c.

s. XBouy C.T., Bapmunckuit H.H., IlomoB E.A. Mukpormpoueccopsl u
MukpoOBM B cuctemax aBromaTudeckoro ympasieHus. CnpaBouHuk.; Ilox
obmr. pea. C.T.XBoma.- JI.: MammHoctpoenue. Jlenunrp. ora-uue, 1987.-639c¢.
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JlaGopatopnas padbota Ne 2. 3yueHue pyHKIIMOHATBLHON CXEMBI
MHKpoOBM Ha 6a3e mukpokoHTpouiepa MK 51.

I LIEJTb U 3AAAYUN PABOTDI

N3yuyenue GpyHKUMOHANBHBIX U IPUHIMIHAIBHBIX CXeM MUKpOOBM,
BBINIOJIHEHHOM Ha 06a3e MukpokoHTposuiepa MKS51, u nogkimtoyaeMbIX K HElt
nepupepuitHbIX MOTyJIeH.

II. TEOPETMYECKHUE CBEJIEHUA

2.1. MUKPO O5BM.

B nannom paznene paccmarpuBaercs npumep nocrpoeHuss MK-cucremsl Ha
ocioBe OMDBBM 18051, xoropas MOXeT OBITh HWCIOJIL30BaHa VIS
npUOOpEeTEeHNs] HABBIKOB NMPOTPAMMHPOBAHHUS M OTJIaAku mporpamm st 18051, a
TAaK)K€ PACCMATPUBATBCSA B KAaYECTBE MAKETa PEAJBHOW CHUCTEMBI YIPABICHUS IS
OTJIAJIKA €€ MPHUKIATHOTO MPOrpaMMHOrO OOECHEeYeHUs] COBMECTHO C OOBEKTOM
YIPABJICHUS B peajibHOM MaclTabe BpEMEHHU.

OyHKIMOHANIbHAsA cxema MUKpoDBM npeacraBieHa Ha pucyHke 1.

Pa3zpaborannas MukpoOBM conepxur cieayroliye CpeacTna:

-BHEIIHIOIO MaMSTh, PEaJU30BaHHYI0 Ha 0a3e OJHOM (WK JBYX) MUKPOCXEM
cratuueckoro O3Y, koropas sBiserca oOOIIEH NaMAThIO, Kak Mg XpaHEHUs
IpOrpaMm, TaK U JaHHBIX.

-OJIOK COMPSDKEHUsI ¢ MHTEPPEHCHOM TUIaTON MEePCOHAIBHOTO KOMIIBIOTEPA,
MO3BOJISIET OCYLIECTBIIATh ONEPALUN YTSHUI/3aIIMCH U3 BHEIIHEH naMsATH U paboTaTh
C BHEIIHMMH yCTPONMCTBAMU, MUHYS IIPOLIECCOP.

-IIMHBI aJapeca W [JAaHHBIX, BBIBOJAIIMECS BMECTE C YINPABISIIOINUMHU
CUTHAJaM{ Ha BHEIIHME pa3beMbl. Takas KOHCTPYKUMS IO3BOJISIET HApalluBaTh
BO3MOKHOCTH CHCTEMBI IIyTEM MOJAKIIOYEHHs BHEIIHUX ILIAT PACIIMPEHUS
(xonTposutep knaBuatypbl-gucmiies, ALIL, HAIT u np.)
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_,_ﬂ_|_ | Reset | eHepaTop

BydepHbin
PO perucTp
mnagwero

f Load
Mwukpo- appeca

N KOHTpoIriep
BydepHaii MCS-51
C peructp N
mriagwero
appeca BydepHbli

peructp
P2 $ mMriaguwero

anpeca

BydepHblit
j pervicTp
MriajLlero EoN

appeca

BydepHbIit
peructp
[[a@HHbIX

BydepHbin BHelUHAA namsTs

pereTp nporpamMm / AaHHbIX
C mragwero [ Y

appeca j[
< LLHa aaHHbIX

LLHa appeca

< + .................................. * LnHa ynpasnexus

Puc. 1.a. ®ynkumonanbHas cxema MUKpoOBM (BHEWIHSAS MaMATh JTaHHBIX
peann3oBaHa Ha OJIHOM MUKpocxeme crarudeckoro O3Y).

_TDT_ | Reset | lexepatop

L.
‘L_’l/% Load

BydepHbIit
pervcTp N

mrajLiero

apnpeca BydepHbIi
pervcTp

P2 i> mriajLiero
aapeca

BydepHbiit
PO pervuctp
mragLero
Mwukpo- appeca
KOHTpOrIriep
MCS-51

BydepHbIit
Q pervcTp

mrajLiero EON

appeca

BydepHbIit
pervcTp
[AaHHBIX

BHelwHaAs namsaTs BHeLwHasA namaTs

EquprM nporpamm AaHHbIX

peructp Ny
mragLuero 4

[T -,

LLIMHa faHHbIX ‘ ‘

LLinHa agpeca >
+ .................................. * LHa ynpaeneHns >

Puc. 1.6. ®yuknuonanbHas cxeMa MUKpoOBM (BHeLIHSISI MaMATh JTaHHBIX
peanu3oBaHa Ha JBYX MUKpocxeMax crarudeckoro O3VY).

OyHKIIMOHAJIbHASE ~ CXE€Ma BO3MOXKHOIO  BapuUaHTa  BBIYMCIHUTEIBLHOTO
KOMILIEKca Ha 6a3e pa3paboranHoM 1atel MUKpoOBM npencraBinena Ha pucyHke 2.
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IlepconanbHbIH
KOMNbIOTEP

WHTepdeic
Mopt LPT K—) SmynsTop | COMNpshreHns ¢
nnA K

MukpodBM

KoHTponnep
KraBuartypbl/aucrres

I I I

Mogyne ALIM Mogyne MKWM Mogyne LIAM

Puc. 2. ®ynkunoHanpHas cxemMa BBIYMCIUTEIILHOTO KOMILIEKca Ha 6ase
pa3paboTaHHOM IaThl MUKpOOBM.

[IpyHuMnuanbHas JJIEKTpUYECKass cxemMa MuKpoOBM mnpexacraBieHa B
IIPUIIOKEHUH.

MukpoD3BM wumeer nBa pexkuma paboThl: coBMmecTHas pabora ¢ IIK u
aBTOHOMHAsi paboTa, BHIOOP HYXHOTO pPEXUMa OCYUIECTBISETCS MEpeKiIrovaTesieM
Load.

1. CosmectHas pabora c¢ [IK HeoOxoquma B m000M ciaydae Jyuisl 3arpy3Ku
OTJIA)KMBAEMOM MPOrPaMMbl BO BHEIIHIOW MaMsATh MUKpOOBM. Takxke 3TOT pexxum
MOKET HPUMEHATHCS AJisl cuuThiBaHUS BHewmHed mnamstu B IIK (mampumep, eciu
MukpoOBM 3anmmanach cOOpOM [aHHBIX) WJIM HEMOCPEICTBEHHOH paboOThl ¢
BHEIIHUMH yCTPONCTBAMHU.

2. Pexum aBTOHOMHOW pabOThl BO3MOXKEH IOCJIE OKOHYAHUSI 3arpy3Ku
nporpaMMsl B MUKpOOBM um mepeBonma mepexmrouarens 2 B COOTBETCTBYIOLIEE
noyioxkeHue. [Ipu 3TOM MPOMCXOAUT MPUHYIUTEIBHBIM COPOC MHUKPOKOHTPOJLIEPA,
JUISl OYMCTKM BCEX BHYTPEHHUX PETMCTPOB M Hayaja BBINOJHEHUS MPOTPaMMBbI C
HYJIEBOTO aJpeca.

bsiok conpsixenus: ¢ PC BeimonHeH Ha yetbipex peructpax KPS80MPS2. [IBa
U3 HUX BBINOJHAIOT GyHKIHUU OydepoB MIIAJIIIETO U cTapiiero 0aliTOB UIMHBI aJipeca,
a JBa Ipyrux sSBJstoTCs Oy(depaMu uTeHUs W 3amucH MUHbI JaHHBIX. [Ipy aTOM mopt
A wuHTrepdelicHON T1IaThl paboTaeT Ha BbIBOA, nmopT B — wHa BBOm, mopt C
BbIpabaTeiBaeT crpobupytomme curHaisl. C mopra C uHTEephEWCHON TIUIATHI
cauMarores Takke curHaiel EWR um ERD, nyOnupyromme curhanet WR u RD
MUKPOKOHTpOJIIEepa, 6Jarogapss ueMy BO3MOKHA paboTa ¢ BHEUTHUMH yCTPOWCTBaMU
0e3 ydyacTus MHUKPOKOHTpOJIEpA. DTO MOXKET OKa3aTbCsl OYEHb IOJIE3HBIM MpU
OTJIaIKE BHEIIHUX YCTPOMCTB, KOTJa MOXXHO MPOBEPUTh WX (YHKIIMOHUPOBAHHE
1o/iaBasi Ha HUX YIPABJSIOLIME CUTHAIIBI U JAHHBIE HEMOCPEACTBEHHO C 3MYJISTOP
[IITA nepcoHAIBHOrO KOMIIBIOTEPA.
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BydepHblit perucTp JaHHBIX MPEAHA3HAUCH AJI yAEp KaHUs OaiiTa TaHHBIX BO
BpeMs.  TPOBEACHHS  ONEpaluii  YTEHHUs/3allMCM  BO  BHEIIHIOIO  MaMATh
nporpamm/gaHHbix. u3znyecku oH peanu3oBad Ha MUkpocxeme KS555ATI6.

BydepHble peructpsl Milaaiero U crapuiero 0aiToB ajapeca BBIIIOJIHEHbI HA
mukpocxemax KP580MP82. Ilepsriit u3 Hux ctpodbupyercs curHaiom ALE, BTopoii

paboTaeT B «CKBO3HOM» pEXUME, KOIJa pa3peuieHud aBTOHOMHOW pabOThI
MUKpOIBM.

2.2. SMVIJIATOP IIIIA.

B3aumoneiicteue u ooMeHn nanaeiME MUKpoOBM c TIK ocymecTBisercs ¢
IOMOIIbIO ~ MHTEP(ENCHOr0  MOIYJs  BBIIOJHEHHOIO C  HCIIOJIb30BAHUEM
napauiensHoro mnepudepuitnoro amgantepa (IIITA) ma mumxpocxeme KP580BBS5S
(omynsTop IIITA). Cxema Brmrouenus: IIITA npencrasiena Ha puc. 3.

IIK 2 DO
LPT 5 b1 | xpsso
PS5
1 swobe 1 D2 |pmssa | A
D3
2| po 1. b
3| pr T pot
4| D2 1. »
5| D3 1. D7
T
sl D6 T RD 5
19 ADk s R
S
1
1]l Pend " Reset
12 Selekt "
13 Error = " A0
14 Auto LF 16
13 nit 10 Al
16 Selektin_—
17
1 GND
1 1. c :>
CS
USB
Ucc
1 Ucc
4 | GND GND

Puc. 3. ®ynkuunonansHas cxema smyssitopa [TTA.

ITTTA noakmrovaercst k. LPT mopty nepcoHaibHOrO Kommbtorepa. [lpu sTom
HEOOXO0JIMMO HMEThb B BHJY, 4YTO CXEMa OpPHEHTHPOBAHA HA HCIOJIb30BAHKE
PACIIMPEHHOIO MAPAJUICIBHOTO NOPTA, MOSIBUBLIETOCS B KOMIIBIOTEpAaX HA4YMHAS C
cemeiicra PS/2.

B omnmume or crangaptHoro mnopra, pacmmpeHHbld LPT mopr moxer
paboTaTh Kak B pexuMe BbIBOAA OaiiTa, Tak U B pexume BBoja Oaiita. [IpoTokon
oOMeHa (opMHUpyeTCs MPOTPaMMHO, a JJIS yKa3aHWs HANpaBIICHUS TEepeaadd B
perucTp ympaBieHus mopra BBeAeH cnenuanbHbid OuT CR.S5: mpu CR.5 =0 Oydep
JTaHHbIX paboraer Ha BbIBOJ, CR.5 =1 — Ha BBOA. MHOrAa ATOT MOpPT HA3BIBAIOT
enhanced bi-directional.

@®parmeHT nporpammsl, ynpasistomei noprom LPT, npencrasien Ha puc. 4.
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Puc. 4. ®parmeHT nporpaMMsl, yrpaBieHuss 0OMEHOM
undopmarmeit uepes mopt LPT.

2.3. YCTPOMCTBO COITPSIXEHUS C OFBKTOM.

YcerpoiictBo  compspkeHus ¢ oowektom  (YCO) mpenmHasHa4eHO IS
COTJIaCOBaHUS YPOBHA U (hOPMBI CUTHAJIOB, TIepeaBaeMbiXx 0T MUKPOOBM k 00beKkTy
ympasienus (OY) u ot OY k Mmukpo2BM.

YceTpoiicTBO compsbkeHUsT ¢ OOBEKTOM BKJIIOYAeT B CBOM COCTaB TpH
(GyHKIMOHATBHO HE3aBUCUMBIX MOJIYJISI: MOAYJIb IpeoOpa3zoBaHus HU(PPOBOro Kojia B
[I1M- curnan (moayns IIKIIMM), Moy npeoOpa3oBaHusl aHAJIOTOBOI'O CUTHAja
B 1udpoBoii kox (momyis AIIIT), momyns mpeoOpazoBanus HU(PPOBOro Kojaa B
aHanoroBbli curHan (Moxyisib LIAIl). @ynkuuonanbHo B coctaB YCO Moker
BXOAUTh MOIYJb YIPABICHUS XUAKO-KpUcTaumyeckum unaukaropom (OKKUN) u
BBOJIOM CHTHAJIOB C KJIaBUATYPHI (KOHTPOJUIEP KIaBUATYPbI/TUCILIES ).

[IpunuunuansHas cxema YCO mnpexacraBieHa B mnpuiiokeHun 2. Cxema
YOPABJICHHUS] peXuMaMu padoTel Moaynel, Bxomsmmx B YCO, peanu3oBaHa Ha
mukpocxemax DD, DD14, DD15 (Ilpunoxenue 2).

2.3.1. MO VYJIb IIKIIINM.
dynkunoHanbHas cxema Moy [IKIIIMM npencrasiena Ha puc. 5.

T'enepatop TakTOBBIX|
patop p  CueTyrk
HMMITYJIbCOB

HMITYJIbCOB

Peructp

Cxema
CpaBHEHUS

B B>A 1M - cursan >

H

Puc.5. CDyHKuHOHaﬁbHaH cxema moxayus [TKIITNM.
Monaynes peannzoBan Ha Mukpocxemax DD2, DD3, DD4, DDIO
(ITpunoxenue 2).

2.3.2. MOIYJIb AITIL
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OynkuonanpHas cxema Moyt AL mpencraBnena Ha puc. 6.

I'enepaTop TaKTOBBIX
HMMITYJI5COB

» Jemirens
L
YacTOThI

Anpec Ko TaTO
KaHasa MMYTATOP AL

AHAJIOTOBBIX
CUTHAJIOB

—»

4
>

AHasnorossie
BXOJIbI

—

Ilyck

Puc.6. ®ynkiuonanbHas cxema moaysist ALLL
Monynb peanuzoBan Ha Mukpocxemax DD7, DD10, DD12, DD13 (Ilpunoxenue 2).

2.3.3. MOAVJIb LIAIL
OynkunoHanbHas cxema moxayJia LIAII npencrasiena Ha puc. 7.

— LAII
Iudposoit AHaJIOrOBBIH
KOJ curHan

—

C1po6 3amucu

B LIAIT

Puc.7. ®ynkuuonanbHas cxema Moyt [IATL
Monyinb peanusoBan Ha Mukpocxeme DDS5 (ITpunoxenue 2).

III. OFBEKT UCCIIEJOBAHUA, ITPUBOPEI, ObOPYIOBAHUE

B pabote ucnonb3yercs crnenuaqIu3UpOBaHHBIN CTEH[, pa3pa0OTaHHbIA Ha Oasze
MukpoOBM MKS51, ocuunnorpad, nepcoHanbHblii komnbsroTep. i conpsikeHus
MUKpoOBM 1 nepcoHaibHOro KOMIBIOTEPA MUCIONb3YETCS CHEUaIbHbIA HUIeH,
NOAKJIIOYAEMBId K CTaHJAPTHOMY MapajuleJIbHOMY IOPTY IE€PCOHAIBHOTO
KOMIIBIOTEPA.

O6mmit BujA creHaa mnpeicTaBieH Ha puc. 8. OOmwMiA BUA MEYATHOM IUIATHI
MukpoOBM mpexacrasinen Ha puc.9. OOmwmii BUJ SMyJSITOpa MapauieTbHOTO
nepudepuitHoro ajanrepa npeacrasieH Ha puc.10.
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Puc. 10. DmynsTop napamieasHOTO NepuepuiftHOTo agantepa Ha 0ase
CTaHJAPTHOT'O MapaJLICIILHOTO MOPTA.
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IV.3AJAHUE HA PABOTY

N3yunth GyHKIIMOHAIBHYIO CXEMY MUKPOKOHTPOJUIEpA.

N3yunth ONPUHIUIHAIBHYIO CXEMY MHUKPOKOHTpOJUIEpa U (PYHKIHMOHAJIbHbBIC
BO3MOYXHOCTH UCITOJIb3YEMBIX MUKPOCXEM.

N3yuuths npoTokoiibl 0OMeHa nHpopMaled MUKPOKOHTPOJIEpa ¢ TaMSAThIO U
NEPCOHAIBHBIM KOMIIBIOTEPOM.

[TocTpouTh aMarpamMmbl CHUTHAJIOB YMPABICHUS, COMPOBOXKAAIOIIMX OOMEH
uHpopMaiuei.

N3yunte MOIynb CONPSKEHUS CTAHJAPTHOIO  MApajuIeIbHOIO  IOpTa
MEPCOHAIBLHOTO KOMIIBIOTEPA ¢ MUKpOOBM.

V. ITOPAOK BbIIIOJIHEHM A PABOTHI

N3yunTh GyHKIHOHATBHYIO CXEMY MUKPOKOHTPOJLIEPA.

[Io npuHIMIIMATBHOW CXEME KOHTpOJUIEpa ONPENEIUTh HAaUMEHOBAHUS

MOPTOB, UCIIOJIB3YEMBIX JJI1 0OMeHa HH(POpMALIUEH.

3. M3yuuTh Ha3BaHUA JIMHUM YINPABIECHUS, MCIOJIb3YEMBIX IS YIPaBICHUS
oOMeHOM HH(popMalLell BHyTPU MUKPOKOHTpPOJLIIEpA.

4. Wzyuutp cnoco0 (OpMHUpPOBAaHUS CUTHAJIOB YHPABICHUS [Uid OOMeHa

uHpopMalueil MHUKPOKOHTpOJUIEpa C TMEPCOHAIBHBIM KOMIIBIOTEPOM U

BHEIIHUMH yCTPONCTBAMH.

N3yuuth pesxxumbl paboTel MEKpOOBM.

6. CocTaBUTh JUarpamMmbl CUTHAJIOB, COOTBETCTBYIOLIUX PEXKHMaM OOMEHa
unpopmarueit ¢ moayisimu Y CO u mukpoOBM.

7. Ilo yka3aHuio mpernoaaBaTessi COCTaBUTh (PYHKIIMOHATBHYIO CXEMY MOJTYJIs
BBO/JIa CUTHAJIOB C KJIaBUATypbl 4*4 wnn BeiBOJa curHanoB Ha JKKU.

8. CocraBuTh anroputM oOMeHa MH(pOpPMaLUEN MEPCOHAIBHOIO KOMIBIOTEpA

1 MUKpOOBM npu nomoiu paccCMOTPEHHOTO 3MYJIATOPA.

N —

e

VI. OOOPMJIEHUE OTYETA

B otuere nomkHbI OBITH MpeicTaBieHbl GyHKIHOHAIBHAS cxeMa MUKpOoOBM,
JUarpaMMBbl YIIPaBJISIONUX CUTHAJIOB, ONMUCAHUE TIPOTOKOJIOB 0OMeHa MHGOpMaIIiei
MUKpOOBM ¢ mnepcoHalnbHbIM KOMIIBIOTEPOM U C BHEUIHUMH YCTPONCTBAMH,
byHKIMOHANIBHAS CXeMa SMYJSTOpa MapauielbHOTO mnepudepuifHoro amanrepa Ha
0a3e CTaHAapTHOTO NMapaJIEIHLHOTO MOPTAa.

VII. KOHTPOJIBHBIE BOITPOCHI

Oxapakrepusyure cucTeMy KOMaHa MUKpoKoHTposuiepa MKS1.

Kako# Tum apxuTekTypbl UMeeT MUKPOKOHTpoIuiep MKS17?

3. CKOJBKO MHUKPOCXEM MaMATH HEOOXOJIMMO JUIsl XpaHEHUsI KOJAOB KOMaH[ U
JAHHBIX B NPEAJIOKEHHON (PYHKIIMOHAIBHON cxeMe?

N —
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4. Kakoli TUIl NaMATH UCIIONb3yeTCs B MUKpOoOBM u nouemy?
5. Kakum o00pa3oM NpOU3BOAUTCS pa3AeieHHEe NPOCTPAHCTBA MMaMATH Ha
NaMsTh JAHHBIX U AMATh IPOrpamm?

VIII. BUBJIMOTPA®UYECKHWI CITMCOK

1. Topsiues O.B. Mukponporueccopbl u MUKPOIPOLIECCOPHbIE
BBIUKCIIUTENBHBIEC cucTeMbl. — Tyna, Tynl'Y, 1998.

2. MuxkporpoiieccCopHble aBTOMAaTUYECKHE CUCTEMBI perylnpoBaHusi. OCHOBBI
teopuu u nemeHTsL./I[lox pen. B.B.Conogosaukosa,- M., 1991.

3. Crammmun B.B., VYpycoB A.B., Monoronuesa O.®. IIpoektupoBanue
U(POBBIX YCTPOWCTB HA OJHOKPHCTAIBHBIX MHUKPOKOHTpoOJuiepax. M.:
Oneproaromusaar. 1990r. - 224c.
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JlaGopatopnas pabota Ne 3. Hanucanue u oTiiagka nporpaMM Ha si3bIKe
accemOep. O6onmouka KUT.

I. IEJIb 1 3AZJAYUN PABOTHI

N3ydeHne TEXHOJOTUY HAIMCAHUS M OTJIAJIKU IIporpamMm it MUKpoOBM,
BBITIOJTHEHHOM Ha 0a3ze MukpokoHTposuiepa MK51

II. TEOPETUYECKHWE CBEJIEHMA

A3bik accemOnepa ACMSI1 npenHasHayeH i MCIOJIB30BAHUSI B CHUCTEMax
MPOrPAMMUPOBAHUS OJTHOKPUCTAIBHBIX MUKpo-OBM cepuu  KP1816,
COBMECTUMBIX IO CTPYKTYpE M CHCTEME KOMaHJ C OJHOKPHUCTaIbHON MHKpo-OBM
KP1816BE51 (OOBM cepuu KP1816).

CpenctBa si3pika accembnepa ACMS1 obGecnieunBaroT MOIYJIBHBIA CIIOCOO
IIOCTPOEHHUS ITPOTPAMMBL.

[IporpammHBIii MOIYJb, 3alMCAHHBIA Ha s3BIKE acceMOiepa, Ha3bIBaeTCA
UCXOJTHBIM MOAyJeM. Pe3ymbrar TpaHCISAIUKW HMCXOAHOTO MOMYIS - OOBEKTHBIN
MOJYJIb.

Hcxonanast mporpamMma  MOpPEACTaBIsET  cOOOM II0CJIEOBATEIBHOCTD
NPEJIOKEHUN S3bIKA, CTPYNIUPOBAHHBIX B CEIMEHTHI U O(POPMIICHHBIX B BHJC
¢aiina. CerMeHTbl MCXOAHOIO MOAYJS COJEP)KAaT OMMCAHWE MAIIMHHBIX KOMaHs,
JTAHHBIX, AJPECOB M CIYyKaT ISl TeHepaluuu aOCOJIIOTHBIX WM MepeMellaeMbIX
CErMEHTOB OOBEKTHOTO MOIYJIS.

B 3aBucumocTH OT ycTpoiiCcTBa MaMsTH U CIOc00a aapecaivy JaHHBIX B 3TOU
MaMSTH CErMEHTHI UICXOIHOTO MOy AENATCA Ha 4 Tuna:

CODE - ucnonb3yercss Juisi ONPEAEICHUS KOMaHJ, [JaHHBIX U aJpEecoB B
MPOCTPAHCTBE MaMITH KOMAH]I;

XDATA - ucnionb3yercs ajis ONpEAesICHUs a[peCcOB B MPOCTPAHCTBE BHELIHEH
NaMsITH JaHHBIX;

DATA - ucnosb3yercs AJid ONPEEICHUs] NPAMBIX aJpEeCcOB B MPOCTPAHCTBE
BHYTpPEHHEU MaMsITU JAHHbIX;

IDATA - wucnosb3yercss [Uisl  ONpPEAENCHUS KOCBEHHBIX agpecoB B
IIPOCTPAHCTBE BHYTPEHHEN NaMATH TaHHBIX;
BIT - wucnonb3yercss ajig OmNpeAesieHus NpSIMbIX MNOOUTOBBIX aJpecoB B

IMPOCTPAHCTBEC BHyTpCHHGfI ImaMATH JaHHBIX.

HpH OIIKMCaHUU MICPEMCIIACMOI0 CCrMCHTA EMYy IIPHUCBAUBACTCA UMA U TUII, A
TAKIKC OIIPCACIICTCA cIocod ero 06T>GIH/IHGHI/IH C OJHOMMCHHBIMHM CCTMCHTAMU,
OIIMCAHHBIMHU B JPYIuX HCXOAHBIX MOIYJIAX. AOCOIIOTHEIM  CETrMEHTaM
IMPUCBAUBACTCA TOJIbBKO THII. Onu He MOI'yT OBITH O6T)CILI/IHCHLI C IOpyrumMu
CCIrMCHTAaMM.
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B s3pike accemOiepa UMEOTCS CpeAcTBa I OpraHu3alii CUMBOJIMYECKUX
CCBUIOK MEXIYy pa3IMYHbIMM OpOrpaMMHbIMH ~ MonyisiMu  (T.e.  Cpencrtsa
onpeeneHus: OOUIMX U BHEIIHUX CUMBOJIMYECKUX UMEH).

OIIMCAHUE CTAHIAPTHOI'O ITPOI'PAMHOI'O OBECIIEYEHHM .

[Iporpamma B 00mieM ciaydae CTpOUTCs W3 Habopa aOCONIOTHBIX M (WJIH)
nepeMeniaeMbplXx OOBEKTHBIX MOIyJed W TPEICTaBIsieT  cOO0OW aOCOMIOTHBIN
00BEKTHBIN MOIYJIb.

Accembnep x8051.exe

OcymiecTBisieT MpeoOpa3oBaHUE HUCXOJHOTO MOIYJIsA, MPEACTABIISIONIETO
coboit mporpamMmy Ha si3bike accembiiepa ASMS1, B 00bEKTHBIN KO/I.

[Ipumep:

>x8051.exe test.asm

B »TOoM ciywae mpowm3oiier KOMOWIAIUS MOIyJs test.asm, W B ciydae
OTCYTCTBUS OIIUOOK, OyIeT co3aaH ¢aiis, coaepKaiiuii 00bEKTHBIN KO/ test.obj.

Jlunxep link.exe

OcymiecTBisier mpeoOpa3oBaHUE OJHOTO WM HECKOJbKUX OOBEKTHBIX
MOAYJIEd B INpOrpaMmy, rotoByro Kk 3arpy3ke B [I3Y muxpokxonTposepa. Bcero
UHGOPMAITUIO O HEOOXOAMMBIX ACHCTBHUSX JMHKEP MOy4aeT U3 KOMaHTHOTO (haiina,
KOTOPBIA MPEIATaBIsCT U3 ce0sl MOCIEA0BATEIHPHOCTh UMEH OOBEKHBIX MOMIYJICH C
yKa3aHHWEM CMEIICHHUS KaKIO0T0 U3 HUX B aJ[pECHOM IPOCTPAHCTBE.

Hampumep, ecniu umeercs aiin test.cmd, copepxamuii CeIyoNme CTPOKH:

Test

0100
TO BBITIOJIHEHUE KOMaH/IbI

>link.exe test.cmd
npuBEACT K co3maHuio (aitma test.hex, comepxkammii Koa MporpaMMbl 0OBEKTHOTO
Moy test.obj HaumHas ¢ agpeca 0100h.

OIIMCAHUE CIIEHUAJIBHOI'O ITPOT'PAMHOI'O OBECIIEYEHH .

lIpoepamma Tasmed) 1.

[Ipenna3nayena mis YTeHUWs/3amucu BHENIHEW mamstu mnporpamm (BIIIT)
wiatel MK ¢ wucnons3oBanneM uHTEephEWCHONW TuIaThl Ha 0a3e MHUKPOCXEMBI
K580BB55. Ha nanHBIi MOMEHT peaiMi30BaHbl CASAyONe (PYHKIIUN:
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W

. IIporpammupoBanne LPT — mnopra w© wuHHNManu3auus MapajyieIbHOTO

nepudepuitnoro agantepa KP5S80BBSS5SA.

Urenue ¢ qucka nporpamm it MKS1 3anucannbix B ciaegayronmx dopmarax:
- bin — 6unapHbli (aiin pazmepom 2048 Oaiit (2Kb)

- bintxt — TekcTOBOE MpecTaBieHe OMHApPHOTO (haiisa

3arpy3ka gaHHbixX (nmporpamm) Bo BIIIT mukpoOBM.

Urenue BIIIT mukpoO3BM u otoOpaxkeHue ee Ha dKpaHe.

[Tporpamma naunmanu3anuu LPT — nmopTa u napasmienbHoro nepudepuitHoro

apantepa KPS80BB55A npeacrasnena Ha puc. 1.

Uses crt,dos;

var
h, m, hund,ne : Word;
1,j:Word;
n:Longlnt;
f:File Of Byte;
s,s1,s2,83:String;
b,bl:Byte;
Ac:array[0..33000] of byte;
nrow,nb,StartAdress,code:word;

function Dec2Hex(D:integer):string;
Const s16:Array[0..15] of char =

('Ol" 1 1912|,|31,14!’!5V’!6"V7V’!8|,|9|,lAV’VB"'CV,'Dl,IEV’VF');

Var
ss:string;
begin

ss:=";
repeat
ss:=s16[d mod 16]+ss;

d:=d div 16;
until d=0;
if length(ss)=1 then ss:='000"+ss;
if length(ss)=2 then ss:='00"+ss;
if length(ss)=3 then ss:='0"+ss;
Dec2Hex:=ss+'H';

end;

procedure LoadHexfile(HexFile:String);
Var

F:text;

S,s1: string;
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B: Byte;
begin

For 1:=0 to 33000 Do Begin
A[1]:=0;

End;

n:=0;

Assign(F,HexFile);

Reset(F);

while not(eof(F)) do begin

ReadIn(F, S);
If s<>":00000001FF' then Begin
Delete(S,1,1);

{ nb:=StrTolnt('$'+Copy(S,1,2));}
Val('$'+Copy(S,1,2),nb,code);
{ StartAdress:=StrTolnt("$'+Copy(S,3,4));}

Val('$'+Copy(S,3,4),StartAdress,code);
For j:==1 to nb Do Begin

{ A[StartAdress+j-1]:=StrTolnt('$'+Copy(S,9+(j-1)*2,2));}
Val('$'+Copy(S,9+(j-1)*2,2),A[StartAdress+j-1],code);
End;
n:=StartAdress+nb;
{ Application.ProcessMessages; }
end;
end;

{ DisplayMemArray(n);}

end;

{++H+ Access to 1/0 ports -}

Procedure Delay2(i:word);
var 1,j,k:longint;
begin
1:=10%*i;
for j:=1 to 1 do begin
k:=round(sin(1));
end;
end;

Procedure init;
begin
asm
mov dx,303h
mov al,82h
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out dx,al
end;
end;

Procedure set_a(b:byte);
begin
asm
mov dx,300h
mov al,b
out dx,al
end;
end;

Procedure set c(b:byte);
begin
asm
mov dx,302h
mov al,b
out dx,al
end;
end;

Function get b:byte;
var b:byte;
begin
asm
mov dx,301h
in al,dx
mov b,al
end;
get b:=b;
end;

Procedure init mb;

begin

{ set a($00);
delay(1);
set ¢($70);
delay(1);}
set_a($00);
delay(1);
set_c($30);
delay(1);

end;
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Procedure set bus(b:byte);
begin
{ set a(b);

delay(1);

set_c($40);

delay(1);

set_c($41);

delay(1);

set_c($40);

delay(1);}

set_a(b);
delay(1);
set_c($0C);
delay(1);
set_c($08);
delay(1);

end;

Procedure set loaddr(b:byte);
begin
{ set a(b);

delay(1);

set ¢($72);

delay(1);

set ¢c($70);

delay(1);}

set_a(b);
delay(1);
set_c($09);
delay(1);
set_c($08);
delay(1);

end;

Procedure set hiaddr(b:byte);

begin

{ set a(b);
delay(1);
set_c($74);
delay(1);

set_c($70);



end;

delay(1);}

set_a(b);
delay(1);
set_c($0A);
delay(1);
set_c($08);
delay(1);

Function get bus:byte;
var b:byte;
begin

{

end;

set_c($38);
delay(1);
set_c($30);
delay(1);
b:=get b;
delay(1);

get bus:=b;}

set_c($30);
delay(1);
set_c($38);
delay(1);
b:=get b;
delay(1);
get bus:=b;

Procedure write pm(addr:word;b:byte);
var loaddr,hiaddr:byte;
begin

asm
mov ax,addr
mov loaddr,al
mov hiaddr,ah
end;
set_loaddr(loaddr);
set_hiaddr(hiaddr);

set_c($60);
delay(1);
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set_bus(b);

set_c($00);
delay(1);
set_c($40);
delay(1);
set_c($60);
delay(1);
set_c($70);
delay(1);}

set_a(b);
delay(1);
set_c($0C);
delay(1);
set_c($20C);
delay(1);
set_c($0C);
delay(1);
set_c($08);
delay(1);

end;

Function read pm(addr:word):byte;
var loaddr,hiaddr,b:byte;
begin
asm
mov ax,addr
mov loaddr,al
mov hiaddr,ah
end;
set_loaddr(loaddr);
set_hiaddr(hiaddr);

{ set c¢($30);
delay(1);

b:=get bus;

set c($70);
delay(1);

read pm:=b;}



set c($18);
delay(1);
set_c($10);
delay(1);
b:=get b;
delay(1);
set_c($18);
delay(1);
set_c($08);
delay(1);

read pm:=b;
end;
Begin
ne:=0;
If ParamStr(1)<>" Then Begin

Init;
Init_mb;

s:=ParamStr(1);

LoadHexFile(S);
{ n:=nb;}

{ Assign(f,s);
Reset(f);
n:=FileSize(f);}

WriteLn;

write('Loading file ');
TextColor(15);
Write(s);
TextColor(7);

Write(' Size=");
TextColor(15);
Write(n);
TextColor(7);
WriteLn(' bytes');
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WriteLn;
For 1:=0 to n-1 Do Begin

{ Read(f,b);}
b:=al[i];

Gotoxy(1,25);
TextColor(7);

Write(' loading byte ");
TextColor(15);
Write(i);
TextColor(7);

sl:=";
For j:=0 to 49 do begin
If j/50<i/n Then s1:=s1+chr($b2) Else s1:=s1+chr($b0);
End;
sl:="["+ts1+']";

Write(' ',s1);
{ TextColor(15);
Write((i/n*100):2:2,'%");}

{ WriteLn(i,' ',b);}

{ Delay(500);}
Write_pm(i,b);
bl:=Read pm(i);

{ WriteLn(i,' ',bl);}

While (b1<>b) Do Begin
ne:=ne+l;
Gotoxy(1,25);
TextColor(7);
Write('Error ');
TextColor(15);
Write(ne);
TextColor(7);
Write(' write in adress: ");
TextColor(15);
WriteLn(Dec2Hex(1),' ";



Write pm(i,b);
bl:=Read pm(i);
End;

End;
{ Fori:=0to 10 Do Begin
Read(f,b);

b:=Read pm(i);
WriteLn(i,b);
End;}

{ Close(f);}

writeln;

TextColor(7);

write('Loading successfull, ');
TextColor(15);

Write(ne);

TextColor(7);

Write(' errors, ');
TextColor(15);
Write((ne/n*100):2:2,'%");

End;

end.
Puc. 1. Jluctunr nporpammel uannnanusaunu LPT wu TITTA.

ITPUMEPLI ITPOCTBIX ITPOI' PAMM ©®OPMHWPOBAHM A CUTHAJIOB UJIA
MHNKPOOSBM.

1. ®opmupoBaHue JUHEIHO HApaCTAIOIIETO CUTHAA.
Kon nuneiino HapacTaromiero curaana GopMupyeTcs: Ha BEIBOIAX
nopra 1.

TekcT mporpamMMsl MPUBEJICH HA PUC.2.

org 0000h ;abCconomHoe cmeweHue npocpammvl 6 AdOpecHOM ;APOCMPAHCIEE
MUKPOKOHmpOTEpA.

MOV 90H,#00H  ;o06nynenue nopma 1.
;90H — aopec nopma 1.

42



MainLoop:
INC 90H ; yeenuuenue snavenus nopma I na edunuyy
CALL DELAY ; ¢o1306 noonpozpammot popmuposanus

;6DEMEHHOTL 3A0ePAHCKU.
JMP MainLoop ;sayuxmusanue npozpammor

DELAY: NOONPOSPAMMA (POPMUPOBAHUS 6DEMEHHOL 3A0EPHCKU
MOV R2,#255 | sanuce xoncmanmor € pabouuti pecuctp
Cl:
DINZ R2,Cl ; NPO2PAMMHDBILL YUK 6bINOTHATOWUL 3A0EPIHCKY
RET ; 6036DaAM U3 NOONPOPAMMbL
Puc.2.

BenuunHy BpeMEHHOW 3aJepKKM B YKa3aHHOM NporpaMMe HE TPYAHO
BBIYMCIIUTh UCXOJs W3 BPEMEHHU BBINIOJIHEHUs KOMaHA MUKpoOBM, T.k. Kaxnas u3
koMang MOV, DJNZ u RET BrimonHsercs 3a 2 MaIIMHHBIX IUKJIA, TO OOIIee
BpeMsi cocTaBUT 2+2+2%*R2+2  MalMHHBIX LUKIA. 3/1€Chb YUYTE€HO, YTO KOMaHJa
DJNZ Beimosnnsiercs B nukie R2 pas u To, yTo naHHass mporpamma oopmiieHa Kak
npoueaypa Ha BbI3oB  Kortopod ( mo komanae CALL ) norpebyerca eme 2
MalIMHHBIX LUKIa. Takum 00pa3oM oOmias 3ajepkKKa B NMPUBEACHHOM  IpPUMEpE
cocTaBUT 2+2+2*255+2=506 MammMHHBIX MUKIOB. /{7 TakToBOM 4yacToThl 12 MI'n
BpEMsI BBIMIOJIHEHUSI OJJHOTO MAIIMHHOIO LIMKJIA COCTAaBJSET OKOJIO | MKC, T.€ BpeMs
3aaepkku coctaBUT 500 MKC. DTO 3HAYEHHUE TaKkKe SIBISETCA MaKCUMAaJbHOU
BEJIMYMHON  3aJEPKKHA, KOTOPYIO MOXHO IIOJIyYUTh C IIOMOLIBIO JaHHOM
HOJNPOTrPaMMBI.

2. ®opMHpOBaHKME CUHYCOUIAIBHOTO CUTHAJIA.
Kox nuneitHo HapacTaroniero curaana GopMupyercs Ha BHIBOJAX

nopra 1.

TekcT mporpammbl IPUBEJEH HA puc.3.

ORG 0000H
MOV DPTR, #SinCode [ 3a2py3Ka 6 pe2ucmp yKazamenb
; cMewjenue madauybl 3HAYEeHUN CURYCA
MOV R1,#0 ; obnynenue pabouezo pecucmpa,
; KOMOpblll 6 OAHHOM CIydae A6NAemcs
; UHOEKCOM 8bLOUpPaemo2o us mabauyol
; aAeMenma.
START:
MOV AR1
MOVC A, @A+DPTR ; 3aNUCH 6 AKKYMYIAMOP 3HAYEHUS.
;U3 maoauywl
MOV 90H,A ; nepecvlika akKkymyaamopa 6 nopm A
MOV R2,#0FFH
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Cl: DINZ R2,C1 ; Op2aHU3ayUsl BPEMEHHOU 3a0epIICKU

INC R1 ; UHKPEMEHMUPOBAHUE UHOCKCHO20
; peaucmpa
JMP START ; 3AYUKIUBAHUE NPOCPAMMbL
ORG 0600H ; cmewenue mabauybl 3HA4eHUll CUHYCA 6

; aopecHom npocmparncmee MK

SinCode: ; mabauya, cooepacawjas 256 3nauenuli cunyca

DB 158, 161, 164, 167, 170, 173, 176, 179, 181, 184
DB 187, 190, 193, 195, 198, 200, 203, 205, 208, 210
DB 213, 215,217, 219, 221, 223, 225, 227, 229, 231
DB 233, 235, 236, 238, 239, 241, 242, 243, 245, 246
DB 247, 248, 249, 250, 250, 251, 252, 252, 253, 253
DB 253, 254, 254, 254, 254, 254, 254, 254, 253, 253
DB 252, 252, 251, 251, 250, 249, 248, 247, 246, 245
DB 244, 243, 241, 240, 239, 237, 235, 234, 232, 230
DB 228, 226, 224, 222, 220, 218, 216, 214, 211, 209
DB 207, 204, 202, 199, 196, 194, 191, 188, 186, 183
DB 180, 177, 174, 171, 168, 166, 163, 159, 156, 153
DB 150, 147, 144, 141, 138, 135, 132, 129, 125, 122
DB 119, 116, 113, 110, 107, 104, 101, 98, 95, 91
DB 89, 86, 83, 80, 77, 74, 71, 68, 66, 63

DB 60, 58, 55, 52, 50, 47, 45, 43, 40, 38

DB 36, 34, 32, 30, 28, 26, 24, 22, 20, 19

DB 17, 15, 14,13, 11, 10,9, 8, 7, 6

DB5,4,3,3,2,2,1,1,0,0
DBO0,0,0,0,0,1,1,1,2,2
DB3,4,4,5,6,7,8,9,11, 12

DB 13, 15, 16, 18, 19, 21, 23, 25, 27, 29

DB 31, 33, 35, 37, 39, 41, 44, 46, 49, 51
DB 54, 56, 59, 61, 64, 67, 70, 72,75, 78
DB 81, 84, 87, 90, 93, 96, 99, 102, 105, 108
DB 111, 115, 118, 121, 124, 127

B naHHOM mpuMepe CHHYCOMJIAJdbHBIM CUTHajd (OPMHUPYETCS B MPOLECCE BBIOOPKH
OTMacIITAOMPOBAHHBIX W  CMEIIEHHBIX 3HAYCHMH CHHyca U3  TaOJUIIBL,
pacrnoJyiararolieicss B MaMsITH MPOrpaMM MHKPOKOHTpoiuiepa. —l COOTBETCTBYET
3Hauenue 0, a +1 — 255. Bcero Tabmuua couepxkut 256 3JI€MEHTOB
COOTBETCTBYIOIIMX 3HAYEHUAM CUHYca B auarnas3oHe ot 0 1o 360 rpaagycos.

Ecin ectb HEOOXOAMMOCTb COKpPaTHUTh OOBEM IaMSTH, OTBOJAALIECHCS MOJ
XpaHEHUE TaOJIMLbl 3HAYEHUN CHUHYCA, COXPAaHUB IPHU ITOM TOT XK€ ILIar, TO TOrO
MO’KHO JOCTHYb, OCTaBUB IepBble 64 OaiiTa TaONMIIbI, COOTBETCTBYIOINE JUATIA30HY
or 0 1o 90 rpamgycoB, a BCe OCTAJIbHBIE 3HAYCHUS TOJy4aTh, MyTeM HEOOIBIIOTO
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YCIIO)KHEHHUSI TPOTpaMMbl, U3 3T0i Tabmuiel. OAHAKO, CIEAyeT UMETh B BUAY, UTO
3TO MOBJIEYET 3a CO00I CHIXKEHHE ObIcTpoaeiicTBus B 1.5...2 pa3a.

[II. OBBEKT UCCJIIEAOBAHUMA, [IPUBOPBI, ObOPYJIOBAHUE

B pabote ucnonb3yeTcs crenuaain3upoBaHHbIN CTeH I, pa3paboTaHHbIi Ha 6a3e
MukpoOBM MKS51, ocimmiorpad, nepcoHanbHbI KoMmbloTep. s compsokeHus
MUKpoOBM 1 mepcoHanbHOr0 KOMIIBIOTEpA HCIOJIB3YETCs] CHEIUANbHBIA HUICH(,
NOAKJIIOYAaeMbId K  CTAaHJAPTHOMY  IApajuleIbHOMY TOPTY MEPCOHAIBHOTO
KOMIIBIOTEPA.

IV.3AJAHUE HA PABOTY

N3yunTh TEXHOJIOTUIO OTIAAKHU MMPOrPaMM U 3alMCH OTJIAXKECHHBIX ITPOrpaMM B
namsiTh MUKpoOBM, BbINOJIHEHHOH Ha 06a3€ OJJHOKPUCTAIIBHOTO MUKPOKOHTPOJLIEpa
MKSI.

C 1noMompl BCTPOEHHOIO TEKCTOBOIO pEIaKkTOpa BBECTH B NaMSTh
MEPCOHAIIBHOTO  KOMIIBIOTEpA MPOrpaMMbl, TMPUBEJICHHBIE B TEKCTE JAHHOU
nabopaTopHoil paboTel. OTianguTh NpoOrpaMMbl. 3amucaTh HMCHOJIHSEMBIA KOJ B
namsiTb MUKpOOBM. BbINOHUTH OpOrpaMMmBel.

Hanucate npouenypy BbiBoja ¢ nomombto Moxyis ALl ananoroBoro
CUTHaJIa, KoJa KoToporo dopmupyercs MukpoOBM. Tlogkmtounts ocumiorpad u
CHATH IMarpaMMy U3MEHEHMSs curHaia Ha Bbixonae ALIIL

V. ITOPAOK BbIIIOJIHEHMA PABOTHI

9. MW3yuuTh cTaHmapTHOE MporpaMMHOE oOOecleueHnue, HCIOIb3yeMOoe s
BBOJIA U OTJIAJKH IPOrpaMM uisi MUKpOoOBM.

10. M3yuuTh cienuagau3upoBaHHOE MIPOTPAMMHOE 00ECIICUCHHE, UCII0JIb3YEMOE
JUTISL TIEpEeIavy UCIIOHIEMOr0 KOJIa B maMsITb MUKpOoOBM.

11. ITo3dHakOMUTBCS C MPOrpaMMaMH, JUCTHUHTH KOTOPBIX NPEIACTABJICHBI B
naHHoM pabote. COCTaBUTh AJITOPUTM BBITIOJIHEHUSI IPOTPAMM.

12. BBecTu ¢ MOMOIIBIO BCTPOEHHOTO PENAKTOPA MPOTPAMMBbI IIPEACTABICHHBIE
B TEKCTE JaOOpPaTOPHOM pabOTHI B MaMSITh MEPCOHATBHOTO KOMIIBIOTEPA.

13. BoeimosiHUTh  TpaHCHANHMIO ©W  acceMOnupoBanue mporpamm. llpu
oOHapykeHUH OIHMOOK Ha 000 W3 cTyneHed oOpabOTKH, BBECTH
HEO0OXOAMMbIE UCIIPABJICHUS B UCXOJIHBIE TEKCTHI IPOTPAMM.

14. 3anucarbh UCHIOJIHSIEMBIE KOJIbI IPOrpaMM B MamsiTb MUKpoOBM.

15. BpIIOJHUTE IPOTrPaMMBL.

16. CoctaBUTh QJITOPUTM BBIBOJA CHUHYCOMJAIBHOTO CUTHAJA, KOJ KOTOPOTO
dopmupyetcss MukpoOBM, ¢ nomotupsro moaynst ALIL

17. Hanucate mnporpamMmmy (HOpMUPOBAHUSI AHAJIOTOBOTO CHHYCOUAAIHHOTO
CUTHaJIa C MOMOIIbI0 MUKPOOBM.
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18.
19.
20.
21.
22.

23.

B

BBect ¢ TOMOIIBIO BCTPOCHHOTO pEAAKTOpa MPOrpaMMy B TaMsTh
NEPCOHAIBHOTO KOMIIBIOTEPA.

BeIMOmHUTE  TpaHCIALMIO U acceMOnmupoBaHue Tnporpammsel. [lpu
oOHapykeHUH OIMOOK Ha 00 U3 cryneHed oOpabOTKH, BBECTH
HEOOXOUMbIC UCTIPABIICHUS B UCXOAHBIE TEKCTHI IPOTPaMM.

3amucarh UCHOJIHSIEMbIE KOJbI IPOrpaMM B aMsITb MUKpOOBM.
BeInonHuTh nporpammy.

[MoaxrounTs ocumiorpad K COOTBETCTBYIOIIMM BBIBOJAM Ha KOPITyCe
MUKpoOBM c nenbio HaOI0IeHHS CUTHAIA.

CocTaBUTh OTUET O MPOJIEIAHHON padoTe.

VI. OOOPMJIEHUE OTYETA

OTUYCTC OOJI2KHBI OBITh MMpCACTABJICHbI AJI'OPUTMbI IIPpOrpaMM, JMUCTHHIU

nporpamMm. DyHKIIMOHATIBHAS CXeMa MOAKIIOUEHHUs ocuuuiorpada k MUkpoOBM,
JyarpamMma CUrHajia, Iojy4eHHas ¢ IOMOLIBI0 ocuuiuiorpada.

8.
9.

10.
11.
12.
13.
14.

15.

4,

5.

6.

VII. KOHTPOJIBHBIE BOITPOCHI

Ilepeuncnure OCHOBHBIE 3Tallbl OTJIAAKUA MNPOTPAMMHOIO OOECHEYEHHs C
IOMOIIIbIO pa3pabOTaHHOro JJaOOPaTOPHOI'O KOMILIEKCA.
Kakum o0Opa3oM MOKHO BBECTHM TEKCT MCXOJIHOM MHporpamMmbl B MaMsTh
IIEPCOHAIILHOTO KOMITbIOTEpPaA?
Kak 1 3auem BbINONHSETCA acCeMOIUPOBAaHNE IPOTPaMMBbI?
Uro Takoe peNakTHpPOBaHME MPOrpaMMbl U KakKMM 00pa3oM OHO
BBITIOJTHSIETCSA?
Kakum 06pa3zom 3amuceiBaeTcs nporpaMma B naMstb MUkpoOBM?
Kak 3amyckaercst nporpaMMa Ha UCIIOJIHEHUE?
Kakum o0pazom popmupyrorcst Hukibsl B MUKpoOBM, npuBeauTe npumepsl?
JlaniTe onrcaHue KOMaH/Ibl:

MOVC A, @A+DPTR
Ee Ha3HaueHuE U BBINOJIHAEMBIE 1EUCTBUSA?
Ilepeuncnure OCHOBHBIE CUTHAJIBI, KOTOpbIE HEOOXOOUMO C(HOPMUPOBATH
1151 yripasiieHust moaysiem AILIIT?
OcHoBHbIe xapaktepucTuku Moysst ALIT?

VIII. BUBJIMOTPA®HUYECKUI CITMCOK

l'opsiuen O.B. Muxkporpoueccopsl 51 MUKPOIPOLECCOPHBIE
BBIYMCIUTENBHBIE cUCTeMBI. — Tyna, Tynl'VY, 1998.

MukponporeccopHble aBTOMaTUYE€CKUE CUCTEMBbI perysiupoBanusi. OCHOBBI
teopuu u aemenThl./Ilog pen. B.B.ConogoBuukona,- M., 1991.

Crammma B.B., VYpycoB A.B., Monoronuea O.®. IIpoektupoBaHue
U(PPOBBIX YCTPONCTB HA OJHOKPUCTAIBHBIX MHUKPOKOHTpoOJuiepax. M.:
Dueproaromusaat. 1990r. - 224c.

46



JlaGopatopHas pabota Ne 4, Hanucanue apaiiBepoB 1Jist
MUKPOKOHTpPOJUIEpA U UX OTJIaJIKa (Ha MpuMepe JpaiiBepa ams
(OTOMMITYJILCHOTO JaTUMKa).

I. HEJIb U 3AJJAYU PABOTDI

N3yuenne opranumzauuu uHTepdeiica MukpoOBM  nanga  ynpaBieHus
AJIEKTPOINPUBOAAMH MOCTOSTHHOTO ToKa. M3ydyenue poTOMMIYIbCHOTO AaTyMKa yria
noBopota. Hanucanue npaiiBepa ains GopmMupoBaHus HUPPOBOro Koja 1o CUrHajlaM
(OTOMMITYJILCHOT'O JaTUHKA.

II. TEOPETMYECKHUE CBEJIEHNA

@OyHKITMOHAIbHBIE CXEMbI ITU(DPOBBIX ATEKTPUIECKUX CIEAIINX MPUBOIOB
noctossaHoro Toka (L[DCII) Becbma paznoobpasusl. Ognako nro6oi [IICIT moxeT
OBITH IPE/ICTABIICH B BHJIC€ COBOKYITHOCTH aHAJIOTOBOM U ITU(POBOIA YacTeH.
AHanoroBas 4acTh, KaKk MPaBWIO, O0HEIUHSICT CHIIOBYIO CUCTEMY TIPUBOJIA —
YCUJIUTEIh MOITHOCTH, UCIIOJIHUTENBHBIN ABUTATEb, MEXaHUUYECKYIO TIepeaay,
aHanoroBsle naTunku. L{udpoBas yacTs B HacTosmiee BpeMsi HanboJiee 4acTo
npeAcTaBieHa OJHOKPUCTAIbHBIM MUKPOKOHTPOJIEPOM UJIU OJTHOILIATHOM
MUKpoOBM, BeinosiHeHHOM Ha 6a3e 0AHOKPUCTATILHOIO KOHTposuiepa. MukpoOBM
MOKET BBITIOJIHATH 110 OTHOILICHUIO K ClIeNAIel cucTeMe (QYHKIIMU 3aat01Iero,
CPaBHUBAIOILIETO U KOPPEKTUPYIOUIEro yCTPOMCTB. [1o Xapakrepy cBsi3u Mexay
caensiet cucremoit 1 MUKpoOBM npunsto pazaenars [[ICII Ha aBTOHOMHBIE U
HEaBTOHOMHBIE.

[Tor aBTOHOMHOM MOHUMAIOT CIIESIILYIO0 CUCTEMY, B KOTOPOi DBM Cily>KUT JUIIb B
KaueCTBE UCTOYHHMKA BXOJIHON MH(GOPMAIINH, T. €. BBIMOIHAET (YHKIIMH 33JaF0IIETO
yCTpoicTBa. Beruncienne curnana ommoKky, udpoBasi KOPPEKIus JUHAMUYECKUX
CBOWCTB OCYILECTBJISIETCS [IPU 3TOM JONOJHUTEIbHBIM aBTOHOMHBIM
BBIYHCIIUTENBHBIM YCTPOWCTBOM.

Ecnu cpaBHEeHHE 3a/1aBa€MOro Koja U KoJla CUrHaJIa 0OpaTHOM CBS3M MPOUCXOIUT B
camoii OBM, To Takas cucrema Ha3bpIBa€TCsl HEABTOHOMHOM. [Ipu 3TOM 3a1a4a
M (pOBOI KOPPEKLIUU TAKXKE BO3JIaraeTcsi Ha MUKpoOBM.

OynkuuoHanbHasa cxema [[ICII ¢ MukpoDBM B KOHTYpe yIipaBieHus OpeACTABICHA
Ha puc.l.
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Puc.1.®@ynkuunonansnas cxema LIDCII

Curnain paccorjiacopaHus IMoCTyIaeT Ha npeodpa3oBatelib KojJa B HAMPSHKEHHE
[1KH, mpoxoaut ycunutenb-npeoopazoBarenb Y11 (ycuiurenb MOIIHOCTH) U
MOJIACTCA HA UCIIOJHUTENbHBIN ABUraTesb N/, KoTopblii nepemeniaet
MCTIOJHUTENbHBIA MexaHu3M M. C BasioM BUraTens Kak IpaBUIO CBA3aH JIATUYHK
ckopoctu JIC. Ha BBIXOHOM Bajly HCIIOJTHUTEIBHOTO Mexanu3Ma MM
ycTaHaBJIMBaroT aarduk nosoxxenus J(I1. C momorisio cxem npeoOpazoBaHus
curHasioB ckopoctu u nosioxkenus CIIC u CIIII ¢ gatuuka ckopoctu JIC u natuuka
nostoxkennst JII1 curaansl mpeoOpa3yroTcst B JBOMYHBIE KOJbI, POMOPIIHOHAIBHBIC
CKOPOCTH BpaIllEHUS BBIXOIHOTO BaJla MPUBOAA U YIJIOBOMY IIEPEMEIICHUIO
UCITOTHUTEILHOTO MEXaHu3Ma. J[aTyuK CKOPOCTH CO CXEeMOM MpeoOpa3oBaHMs
MIPEICTaBIIICT COOOM IO CYIIECTBY peodpazoBaTenb ckopocTh-ko (ITKC), a matunk
NOJIOKEHUS — IpeoOpaszoBarens nojoxenue-ko (ITKIT).

B coBpeMeHHbIX PUBOAaX, KaK NIPABUIIO, B KAUECTBE JaTYMKOB MOJIOKEHUS U
CKOPOCTH UCIOIB3YIOT pa3iaudHbie poTonummyibcHble natunku (OGN /), odnangaromue
BBICOKOM CTaOMIIbHOCTBIO XapaKTEPUCTUK, OTCYTCTBUEM IIIYMOB, BHICOKOI
TO4YHOCTBI0. KpoMme Toro, umnynscel, opmupyembie DU/, BecbMa yno00HBI 7151
00paboTku MUKpoIBM, 4TO 10O3BOJISET CYIIECTBEHHO YIPOCTUTH anlapaTHyIo 4acTh
CHUCTEMBI yIIPABJICHUS.

B kauectse [1KH ucnonp3yioT pa3nnyHbie cXeMbl OPMUPOBAHUS TUPOTHO-
UMITYJBCHOTO curHaia. [Ipu 3ToM, C pOCTOM MOITHOCTH MUKPOKOHTPOJIIIEPOB,
dbynkuuu npeodpazoBanus nudpoBoro koja B [IIMM curnan Takxe BbITOTHSIET
MUKPOKOHTPOJLIEP.

HAIICAHUE JIPAVIBEPA JIJISI ®OTOMMITYJIBCHOI'O JIATUMKA.

OUJI npeanazHaueH A npeoOpa3zoBaHMs yria MOBOPOTA Bajia JBUratelis B
JIBE€ MOCIIEIOBATEILHOCTH MPSIMOYTOJBHBIX UMIYJIBCOB Si, S; KOJIUYECTBO KOTOPBIX
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MPOMOPUMOHAIBHO YIJIy MOBOPOTA, @ 4YaCTOTA — YACTOTE BPAILCHUS BAJIA JIBUTATEIIA.
Kpome Toro, Ha kaxmerii obopotr mucka ®UJl dbopmupyeTcs OguH UMITYJIBC S; —
Ha3bIBAEMbI HMITyJIbCOM cOpoca. VYKa3aHHbIA MMITYJIbC HCIIOJIb3YeTCs JId
OOHYJICHUSI CYETUMKOB, MPUMEHSIEMbIX TTpU (OpMUPOBAHUM ITU(POBOIO KOJIA Yria Mo
JIBYM YKa3aHHBIM BBIIIE MMOCJIE€I0BATEIbHOCTSIM UMITYJIbCOB.

[Ipunnun npeicTBust (POTOMMITYIHCHOTO JaTYMKAa OCHOBAH Ha MOMAYJISIUU
CBETOBOI'0 MOTOKA BPALIAIOIIMMCS METAJUIMYECKUM JUCKOM. JIMCK CHMHXpOHM3aTopa
(cM. puc. ) uMmeer ABe HUHGOPMAIIMOHHBIE JOPOXKKH M OJHY JIOPOXKKY JJis
dbopmupoBanusa umiyiabca copoca. KomnuectBo oTBepcTHii Ha MHPOPMALMOHHBIX
JIOPO’KKaxX Bapbupyercss oT 64 W 10 HECKOJAbKUX Thicsd. Jlopokka s
dbopMupOBaHUS UMITYJIbCa COpOCa UMEET OJTHO OTBEPCTHE.

®

@

Puc. Dnement xonupyromero aucka ®UJl ¢ hoTouMnynbsCHBIMA JaTYNKAMU
D1, 2 u P3.

Kaxapiii poTouMMIyIbCHBIN TaTUUK BKJIFOYAET B c€0sl U3aydaresib U GOTOAUO/I,
pAacoJIOKEHHBIX HAIIPOTUB APYT APYTa, C pa3JIUYHbIX CTOPOH JUCK.

O4eBuHO, YTO MPHU MOJOOHOM PACIOJIIOKEHUH (POTONPUEMHUKOB CUTHAIBI Sy
U S, CABUHYTHI 1O (a3e OTHOCUTEIBHO JApPYr JApyra Ha 4YEeTBEpPTh Iepuoja.
KonnuyecTBO MMMYJIBCOB YKa3aHHBIX CUTHAJIOB ONMPEAENSIETCS KOJIUYECTBOM OKOH Ha
konoBom aucke. Hampumep, nis OUJL , UMeeT 1711 (POPMUPOBAHUS KaXKIOM
nocnenoBarebHoCcTU 1024 okomika. CurHan S; BO3HUKAET OJHAXKALI MPHU IMOJTHOM
ITIOBOPOTE KOAUPYIOLIETO AUCKA U OCYLIECTBIISIET KOPPEKLUIO Hayaia OTCYETA.

Curnanet ®UJ[ B BuIE MOCIEAOBATEIBHOCTH HMMITYJbCOB ITOKa3aHbl HA PUC.
Jlnarpamma Ha pUC. @ COOTBETCTBYET BpAIICHUIO JUCKA MO YaCOBOW CTPEJIKE;
quarpaMma Ha puc. 0 - BpallleHUIO IMCKa MPOTUB YaCOBOM CTPEJIKU
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Puc. lnarpammel curnanos OU/I.

Takum oOpa3zom, Kak BHUAHO W3 NPUBEIEHHBIX auarpamm, ¢asza curHama S2
10 OTHOWIECHHUIO K S1 3aBHCHUT OT HalpaBlIeHUs BpauieHus (+/- 4eTBepTh MEpHOJa),
CJIEIOBATEIbHO, pPACCMATPUBAEMBIA JIaTYUK MOXKET OBITh HMCHOJIB30BaH JJIA
IIOCTPOEHUSI PEBEPCUBHBIX cucTteM. HMHdopmanus o HampaBie€HUU BpaILEHUS
KOJOBOTO JUCKa JOJDKHA (DOPMHUPOBATHCS HAa OCHOBE aHaiu3a (a3oBOrO CABHUIa
CUTHAJIOB S| U S, IPYyT OTHOCUTENBHO JIpyTa.

Ecnu nmo u3MeHeHuro ypoBHS CUTHAIOB S| U S; NPOU3BOJIUTh MHKPEMEHT WJIU
JEKPEMEHT (B 3aBUCHUMOCTU OT (Pa30BOTO CABUTA MEXKIY S; U S,;) CUETUMKA YIJia, TO
nostHoMy ob6opoty aucka ®UJ] O6ymyt coorBerctBoBaTh 1024 uMIynabca, 4TO
COOTBETCTBYET TOYHOCTH HPEACTABICHHS YIIOBOro mooxkenns 360°/1024 = 0,351°,
ToyHOCTH JaTYMKA MOXET  OBbITh TMOBBIINIEHA TYTEM YYETBEPEHHUS CUETHBIX
MMITyJIbcOB. JUtst Hamrero mpumepa Todrocts cocrasut 0,0878° wmm 1,5 mpaz.

Puc. Inarpammsl curaanoB @U/I mocne yueTBepeHus: CYETHBIX UMITYJIbCOB.
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Curnan S; wncnonb3yercss Ui KOPPEKLUHMHM 3HAYEHUS cueTdrnka yria. Ecim
KOPPEKIUsl MPOU3BOAUTCS TOJILKO (PPOHTOM CUTHANA S;, MPU CMEHE HANpaBIICHUS
BpalleHUs] BO3HUKAeT OlIMOKa, OOYyCIOBJIEHHAas CMEHOW Hayaja OTcyeTa H3-3a
HEHYJIEBOW JUIMTEILHOCTH HMIyJbca S;. UYUTOOB HCKIIOYUTH BO3HUKHOBEHHE
OIIMUOKH, B MOMEHT KOPPEKIMU HEOOXOAMMO OIPEACNATh HANpaBJICHUE BPAILCHUS
JMCKAa CHUHXPOHM3ATOpa W MPU HEOOXOJUMOCTH H3MEHSTh HACTYIUICHHE COOBITUS
KOPPEKIUU ¢ GpOHTA HA CPe3 CUTHAJIA S;.

YacToTa BpalleHHMs Baja JBHUrareliss ONpPEAENIeTCs IO BEIWYUHE Yria
OBOpPOTa 3a MHTEpBaj BpeMeHH dr. llomHOMy 000pOTY AMCKa CHHXPOHH3ATOpPA
coorBerctByeT 4096 wummynbcoB. Takum 00pa3oM, TPU  HCIOIH30BAHUU
Koaupytomero aucka ¢ 1024 OTBEepCTUSMH MOKHO IOJIYYUTh BO3MOXKHOCTD
m3Mepenus 4096 crynenern CKOpOCTH.

CocTostHUSIM CUETYMKAa YJIOOHO TOCTaBUTh B COOTBETCTBHE HEKOTOPBIN
uudpoBoil ko1, GOpMUPYEMBI YPOBHSIMU CUTHAJIOB, CHUMAaEeMbIX C JaTYMKOB (S1 u
S2). CooTBeTCTBHE COCTOSIHUS JaTYMKA U [IUGPOBOTO KOJIa MOKA3aHO HA PUC. .

KO 10 :11 :01:00:10: 11 0100 {10} 11 {01

Puc. Miumroctpanus mociienoBaTenbHOCTA CMEHBI KOJOB HA BBIXOJAX JIMHUK
Sl n Sz.

Ha pwuc.  mnpuBeiaeH JUCTUHT MpoUenypbl Ha s3bIke acceMmOepa,
peanusyronieit popmupoBaHue HUGPOBOTO KOAa yrIjia MOBOPOTAa Baja JaTdydka ¢
y4ETOM HampaBJICHUs BpallleHUs KOJOBOT'O JUCKa.

Konx yria popmupyercs B peructpe 12.

Peructper rl, r3 Ttekymero ©0aHKa PETHCTPOB HCIOJIB3YIOTCS B KauyeCTBE
pabounux PErucTpoB Il XPAHEHUS NPEAbIAYIIEro KOJa COCTOSIHUS JaT4hKa |
MPOMEKYTOUHBIX PE3yJIbTaTOB.

Jlns peanuzanuu 3Toi npoueaypbl Heo0xoaumo Bbixobl UL (muuun S1, S2,
S3) noaKIIIOYUThE K COOTBETCTBYIOLIMM BhIBOAaM nopta PO MUKpOKOHTpoJLIEpa.
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org 0000h

Start: mov
; rl
; r2
go:  mov
m_clear:
mO00: cjne
cjne
jmp
mO01: cjne
cjne
jmp
mll: cjne
cjne
jmp
ml0: cjne
m_d: dec
m i: inc
Puc.

rl,
mov
mov

mov
mov
mov
xrl
cjne
jmp
xrl

cjne
clr

r3,
rl,

r3,
rl,

r3,
rl,
m d

rl
2
jmp
12

jmp

5

cur"ainam OUJI.

0

2, 0

r3, O

3

rl, a

a, 90h
r3, a

a, rl

a, 0,
g0

a, 00000100b
a, 0, mO00
r2

00b, mOl
0lb, m i
0lb, mll
11b, m i
11b, ml10
10b, m i
00b, m i
go

go

m_clear

b

JluctTuHr mporpammsel, GopMupyroIied MudpPoBON KO O
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III. OBBEKT UCCJIIEAOBAHNS, ITIPUBOPLI, ObOPYIOBAHUE

B pabote ncnonb3yeTcs cneuuaain3upoBaHHbIN CTeH I, pa3paboTaHHbIi Ha O6a3e
MukpoOBM MKS51, ocuumnorpad, nepcoHanbHbld KoMmbroTep. s compsbxeHus
MUKpoOBM U mnepcoHanbHOr0 KOMIBIOTEpA HCIOJIB3YETCsl CHEUaNbHBIA HUICH,
NOAKJIIOYAEMBId K  CTAaHZApPTHOMY  IApaJUIEIbHOMY IOPTY  II€PCOHAIBHOIO
KOMIIBIOTEPA.

IV.3AJAHUE HA PABOTY

M3yuutes npunmun pabotrsr ®UJ[. PaccMoTperh BapuaHThl (OpMHUpPOBAHUSA
udpoBoro koxa ¢ ucnonbzoBanueM DOUJI. Mzyunts mporpammy GhopMHUpOBaHUS
muppoBOro Kojaa, NpuUBEAeHHYI0 Ha puc. . [lo mpuBemeHHoil mnporpamme
HapuUCOBaTh alroput™m (opmupoBanus muppoBoro koga. Beectu mporpamMmy B
namate 11K, mpoBecTn omnanky u TecTMpOBaHME IPOTPAMMBbI C HCIOJIb30BAHUEM
nabopatopHoro creHaa. [IpocmoTpeTrs auarpammbl curHaiioB Ha BwiBojgax DU c
MOMOIIIBIO ocuuiIIorpada.

V. ITIOPAIOK BbIIIOJIHEHM A PABOTHI

24. N3yunTh QyHKIMOHATIBHYIO CXEMY MHUKPOKOHTPOJIIEPA.

25. Tlo mpuHUMOMANBHOM CXEME KOHTPOJUIEpa OMNPEAEIUTh HAUMEHOBAHUS
MOPTOB, UCIIOJIb3YEMBIX /11 0OMeHa HH(POPMAIIHEH.

26. M3yuuTh Ha3BaHUs JIMHUN YIPABICHUS, UCIOIb3YEMbIX MJis YNPABJICHUS
00OMEeHOM MH(pOpMaLell BHyTPH MUKPOKOHTPOJLIEPA.

27. W3yuuts cmnoco0 (opMHUpOBaHHS CHUTHAJIOB YINpaBiCHHUS A OOMEHa
uHbopMaImeil MHUKPOKOHTPOJUIEpa C TEPCOHATBHBIM KOMIIBIOTEPOM H
BHEIIHUMU YCTPOUCTBAMHU.

28. N3yuuth pexxumbl paboThl MUKpOOBM.

29. CocraBUTh AHUarpaMMbl CUTHAJIOB, COOTBETCTBYIOIIMX pPEXHUMaM OOMEHa
nHdopmarnueit ¢ moayssamu Y CO u mukpo2BM.

30. Ilo yka3zaHuio npemnojaBareiisi COCTaBUTh (DYHKIIMOHAJIBHYIO CXEMY MOIYJIS
BBO/JIa CUTHAJIOB ¢ KJIaBUATYphl 4*4 win BeiBoa curnainoB Ha KKU.

31. CocraButh anroputMm obMeHa HHGPOPMAIMEH MEPCOHATBHOTO KOMIBIOTEpA
1 MUKpoOBM npu oMoy paccCMOTPEHHOTO 3MYJIATOPA.

VI. OOOPMJIEHUE OTYETA

B ortuere n0iKHBI OBITH NPEACTABICHBI AJITOPUTMBI MPOrpamM, JIUCTHUHIH
nporpamM. DyHKIIMOHATIBHAS CXeMa MOAKIIOUEHHUs ocummiorpada k MUkpoOBM,
JyarpamMma CUrHajia, Iojy4eHHas ¢ IOMOIIBI0 ocuuiuiorpada.

VII. KOHTPOJIBHBIE BOITPOCBI
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7.

8.

9.

VIII. BUBJIMOTPA®UYECKHI CITMCOK

I'opsiues O.B. Muxkporporeccopsl 51 MUKPOIIPOLECCOPHBIE
BBIUMCIIUTENBHBIE cucTeMbl. — Tyina, Tynl'Y, 1998.

MukponpolieccopHble aBTOMaTHYECKUE CUCTEMBI peryaupoBanusi. OCHOBbI
teopuu u aemeHThl./Ilox pen. B.B.ComogoBuukora,- M., 1991.

Crammmn B.B., ¥YpycoB A.B., MomnoronueBa O.®. IIpoekTtupoBanue
U(POBBIX YCTPOWCTB HA OJHOKPHUCTAIBHBIX MHUKPOKOHTpoJuiepax. M.:
Dueproaromuzaar. 1990r. - 224c.
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JlaGopatopnas pabota Ne 5. [ludpoBas cucrema ynpaieHus: TpUOOPHOTO
AIEKTPUUYECKOTO CIAEASIIETO MPUBOJIA TOCTOSIHHOTO ToKa. M3ydenue
dbynkuroHabHOM cxeMbl Y CO U IPUHIUIIUATBHBIX JIEKTPUYECKUX CXEM.

eab pabdoThbI:
1. M3ydenue ycTpoicTBa U MPUHIMIIOB PabOTHI ITU(DPOBOTO IEKTPHUIECKOTO
npusoja (II9CII)

2. DKCcHepuMEHTaIbHOE UCCIIeI0BaHME MTpolieccoB, mpoTekatomux B [[ICII.

1. Texnuueckoe onucarnue

Kpamkasa xapakmepucmuka 1a00pamopHozo cmenoa.
[udpoBoit 2JIEKTPUYECKUM  CIECASIIMN TPUBOJA TOCTOSHHOTO TOKa €

yOpaBieHHEM OT nepcoHainbHoro kommbiorepa (IIK) cocTouT u3 ABYX OCHOBHBIX
yacTeil: anmapatHoi u nporpammuoi. Kouncrpykrusuo LIDCII mpencraBnser coboi
CJIEYIOIINE OCHOBHBIE OJIOKM: JIBUraTellb U PEAYKTOP, YCUIUTENb MOILHOCTH, OJIOK
nuTaHus, uHTepQeiicHbil Moayns u ycrpoiictBo ympasienus (IIK). Ykpynnennas
CTPYKTYpHasi CXeMa Takoro IpuBoJa IIpuBeAeHa Ha pucyHke 1. Harpyskoi npusona

ABJIACTCA €0 MCXaHHUYCCKad 4aCTh: pCAYKTOP U Ha6op JaTYHUKOB.

N WHTep- R N
MK hevicHan YM ma Penyktop — )| Harpyska
nnarta

K Hatunkn f

Pucynok 1. Ctpykrypnas cxema [[OCII.

[lepcoHanbHbIil ~ KOMIIBIOTEP  BbIpaOaThIBAET  HEOOXOAMMBIE  CHUTHAJIBI
YOpPABJICHUS, @ TaKXKe BbBIIONHIET (YHKIUIO KOPPEKTHPYIOLIEro YCTPOICTBA.
[TporpammHuoe o0OecrieueHue Mo3BoJIsIeT HACTpauBaTh pasiauuHble napamerpsl LIDCII,
TaKWe KakK TaKT KBaHTOBaHMs, KOO(PPUIMEHT nepeadn U T.1. Takke cpasy MOMKHO

OLCHUTH BJIUAHHUC TCX MJIM HMHBIX IMApaMCTPOB HA KAa4YCCTBO IICPCXOJHOI'0O IIpomccca.
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HNmMeercss BO3MOKHOCTh  HCHOJIB30BAaTh  PA3JIMYHBIC THUIIOBBIE  YIPABJIAIOIINE
BO3JEUCTBUSL.

Nudopmamus B [IK mnpencraBieHa B 1udpoBoM BuUIE, a YNpaBICHUE
IPOUCXOAUT HENPEPHIBHBIM O0OBEKTOM, CIIEJIOBATEIbHO, HEOOXOAUMO COMpSTraroIiee
yCTpOMCTBO — uHTepdeiicHas miuata. [IpeoOpazoBanue 1uppoBOro ymnpapIsioOIIEro
BO3JIECUCTBHAs B AHAJIOTOBBIM BHJA, B IIUPOTHO-MOIYJIMPOBAHHBIA  CHTHAJ,
npeoOpa3oBaHUE CUTHAJIOB C aHAJIOTOBBIX JAaTYMKOB CKOPOCTH U yIuia B LU(poBOH
BUJ, @ TaKXKe MpeoOpa30BaHUE CHUTHAJIOB C (POTOUMITYJIBCHOTO JaT4yMKa — BCE ATO
MO3BOJISIET MIPOU3BOIUTH HHTEpGeiicHas Tuiata. OHa COACPKUT PAI AOMOTHUTEIBHBIX
(GYHKIIMOHAIBHBIX BO3MOXKHOCTEH, TakuX Kak HacTtpoiika yactoTel [IITUM, AIIIT u
[HAII, a Takxke BbIOOp BxogHoro kaHana ALl (ucnmonb3yercss npu

MYJIBTHUIIVICKCUPOBAHUHU CUT'HAJIOB C PA3HBIX ,[[aT‘-II/IKOB).

Onucanue annapamHozo obecneueHnus.

B kadectBe cHMIIOBOrO MpeoOpa3oBaTesiss HUCHONb3YETCS  MMITYJIbCHBIN
YCUJIATENb MOITHOCTHA ¢ cuMMeTpuyHbIM [IIMM-ynpasinenueM. B xauecTse naruuka
yrila UCrosib3yeTcs: Bpamiatouuiicss tpanchopmarop (BT), BKIIOUEHHBIH MO CXeMe
JIBT. Jlns cpaBHeHUST | TOJAy4YeHHs  Oojiee  BBICOKOM  TOYHOCTH U
MOMEXO03AIUIIEHHOCTH HCHOJb3yeTcsa QorouMiyinbcHbld natuuk (OUJI) yraa.
Hcnonb3ys U] M0oXHO JIETKO MOIYyYUTh HHOOPMAILIUIO 00 YIIIOBOM CKOPOCTH.

Jlis monydeHuss KoAa yria C IOMOIIBIO Bpallarouerocs TpaHchopmaropa
HEOOXOMMBbI JIOTIOJIHUTENIbHBIE 3JIEMEHThI — F€HepaTop, IEMOAYJATOP U QUIbTP
HU3KUX YacTOT. DTH 3JEMEHTHI PACHOJIOXKEHBl B OTAEIBHOM KOpPIIyCE, TAKKE B

9TOM KOPITYyCC paciiojiaracrcs I/IMHy.TIBCHHﬁ YCUIIUTCIIb.

PaccMmoTpum QyHKIHMOHANBHYIO CXEMY UHTEP(PEHCHOM MIIaThI.
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Pucynok 2. ®yHKIMOHaIbHasA cXeMa MOJYJIsl BBOJIA BBIBOJA.

AnmnapaTHO MOAYJIb COCTOUT U3 CIEAYIOIIUX OCHOBHBIX KOMIIOHEHTOB:

Kommymamop ananoroBbix curdHanoB mnojkirodaer k ANIl ogun wu3
AHaJIOTOBBIX BXOJOB.

ALl mpeoOpa3yeT aHaJOrOBBIM CHUTHAN, MOCTYMAIOIIUNA C KOMMYTAaropa B
1 (POBOIL KOI.

IJAIl npeobpazyer uu@poBod Koa, GOpPMHUPYEMBII B KOMIIBIOTEPE, B
AQHAJIOTOBBIA CUTHAJ.

Pezucmp HIUM xpanut nadopmaruio o ckBaxxHoctd. Ko 80h coorBeTcTByeT
ckBaxxnoctu Y= 0.5; kox FFh coorBercTByeT y= 1.

Cuemuux [IIUM yBenuuuBaet cBoe 3HadeHue oT 0 qo FFh 3a oaun mepuon
[TMM-curnana.

Cxema cpasHenusi GOPMHUPYET JIOTHUECKYIO €AMHHUILY, €CJIH YUCIIO B PETUCTPE

[IINM OGomnplire, 4eM YHUCIIO HA BRIXOAC CUCTUMKA, MHAYC — JJOTHUSCKUM HOJIb.

QU/T u cxema yuemeepenus CHemHbIX UMNYAbCO8
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Cxema BbIIeTIeHUS (PPOHTOB M CPE30B UMITYJIHECOB € (HOTOMMITYIILCHOTO
naTurka coOpana Ha JByx aneMeHnTax XOR. Curnanel A u b npencrasisitor coboii
MPSIMOYTOJIbHBIE UMITYJIbCHI, CABUHYTHI OTHOCUTEJILHO JIPYT Jipyra Ha 90 rpaaycoB
(cmoTpu nuarpammy Ha pucyHke 3). ITocne nepBoro snementa XOR gacTora
cienoBanus uMnyJsibcoB ynBauBaetcs (curran KT1). Janee curnan KT1
WMHBEPTUPYETCS U 3a/I€PKUBAETCS HA HECKOJIBKO MUKPOCEKYH/ (31eMeHThl DD3,
DD2 u RC-uens). B pedynbrate curnansl KT1 u KT2 noctynatot Ha BTopoi
aneMeHT XOR, Ha BBIXO/I€ KOTOPOro (POPMUPYIOTCS UMITYJIbCHI, CPE3 KOTOPHIX
COBIaJacT ¢ ppoHTaAMU U Cpe3aMu UMITYJIbCOB KaHama A u B. B nanroM npuBoze 3tu
UMITYJIbChl UCIIOJIB3YIOTCS 1Sl POPMUPOBAHUS CUTHAJIA 3apOca PEephIBAHUS.
DnemenTsl Lienu 3aaepxkku DD3, R, C, DD2 onpenenstor JIuTeIbHOCTh UMITYJIbCa
3amnpoca npepbiBanus [RQ.

[To kaxx1OMy IpEPBHIBAaHUIO IPOUCXOAUT CUUThIBAHNE KaHAIOB A 1 B B
KoMIbroTep. JlomycTuM npeapiayiee cocrosHue kanana A=1, a kanana B=0
(BepxHUM KpyxKOK Ha pucyHKe 4). [Ipu moBOpOTE MPOMUCXOIUT CMEHA COCTOSIHUS
A=1, B=1 (moBopot B nipaBo) unu A=0, B=0 (mpu noBopore B 1eB0). Takum
o0pa3oM, CpaBHUBAS MPEBITYIIEEe COCTOSIHUE KaHaloB A u B ¢ Tekymum cocTositHeM
MOYKHO CJIeJIaTh BBIBOJI O HampaBieHuu BpaiieHus Baina @UJI. Ha pucynke 4
BHEIIIHUMU CTPEIKaMH MOKa3aHbl MEPEXOJbl COCTOSHUIM, COOTBETCTBYIOIINE
BpAIEHUIO B IIPAaBO, & BHYTPEHHUMH — BpPAIlICHUE B JIEBO. B KOMIIBIOTEPE €CTh
nepeMeHHasi, KOTopasi XpaHUT 3HAYEHHUE yIJia B BUJIe yucia. B o6paborunke
pepbIBaHUS AaHAIU3UPYETCSl HAMIPABIICHUE JABUKEHUSI, U €CJIM MPOU3O0IILIIO IBUKEHUE

B IIpaBO, TO 9Ta NICPEMCHHAA UHKPCMCHTHUPYCTCA, HHAYC — ICKPCMCHTUPYCTCA.

DD2

Liens

A (op)
B (cep)
+5B
GND

KT2
KT1

KT1

KT2

IRQ
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Pucynok 3. Cxema ydyeTBepeHus U 1uarpaMmma,

NosICHSIIOIIAs ee padoTy.

o
& o
N

Pucynok 4. /lnarpamma coctostHuid (YOTOUMITYJIBCHOTO TaTYHKA.

Anzopumm padomul nPOZPAMMHO20 0DecnedeHus

B mporpamme wucnomb3dyercs koibleBot  Oydpep — maccuB w3z 10000
anemeHToB. CyiiecTByeT riobanbHas nepeMeHHas index KOTopas COJIEPKUT HOMEP
TEKYILEro 2JIEMEHTa MaCCUBA. JJIEMEHTOM MAaCCHUBA SIBJSIETCS BEKTOP, COCTOSIINI U3
3a/1al0IIEer0 BO3ACHCTBUA (YroJ), BBIXOJAHOIO YIJIA, CKOPOCTH M CKBAKHOCTH.
3anonHenue wmaccuBa mpoucxoautr B mpouenype QuantControl. Ilpouenypa
BBI3bIBAETCS B CTPOrO OMNPEIEICHHbIE MOMEHTBI BPEMEHH, COOTBETCTBYIOILUE TAKTY
KBaHTOBAaHMUSI.

B Hauane kaxxJa0ro Takra KBaHTOBAaHHUsS MPOMCXOJUT OOpalleHue K JapaiBepy,
KOTOPBIM BO3BpallacT TEKyLIlee 3HAYEHUWE YIida M CKOPOCTU. OTH 3HAYCHMS
3aMMUCBIBAIOTCS B MACCHUB, IOCJIE YEro BbI3BIBAECTCA (PYHKIUSA, KOTOpas (GOpMHUPYET
CUTHAJ CKBaKHOCTU. 3HAYECHHE CKBAKHOCTHU MPH NOMOILHM ApaiiBepa 3alUChIBAECTCS B
nopt LIAIT u B mopt ILIMM, pacnionoxxennbsie Ha UHTEP(DEMCHOM TIIaTe.

N3o6pakenne ocimuiorpada oOHOBISETCS MPUOIU3UTENIBHO KaXKIbI COTHIN
pa3 (3TOT mapameTp MOXHO HacTpauBaTh). B KOHIE Ka)XJ0ro TakTa ONpeiesercs,
HY’)KHO JU OOHOBUTb KapTHHKY. EciM HyXHO, TO OCHOBHOW (opMe MOCBhUIAETCA

coobuieHune, 00padoTYMK KOTOPOTO MPOPUCOBBIBAET KAPTHUHKY .

procedure QuantControl(uTimerID, uMessage: UINT;
dwUser, dwl, dw2: DWORD) stdcall;
var Udv: byte;

begin
inc(Count); inc(index); /| Huxpemenmupyem mekywuti UHOeKc
if index>MaxData then index:=0; //IIpu Heobxo0umocmu e2o 3aKoIbLYOBbIBAEM
GetDataVec; /lTonyuaem 3Hauenue yena u ckopocmu

Mas[0,index]:=DV.Angle*1.53398e-3;  // pi/2048 = 1.53398¢-3
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Mas|2,index]:=Form1.GetSpd; //3anucvieaem mexkywee 3Hauenue ckopocmu

Udv:=Form]1.Correction; /[TTonyyaem 3nauenue cK8aICHOCMU
Mas|[3,index]:=Udv/255; /lu 3anucevisaem e2o 6 maccus
SetShim_DAC(Udv); //3anucvieaem cksadxchocms 6 nopm

if ((Count*Signall.TQuant) mod Scopel.RefTime)=0 then
PostMessage(Form1.Handle, WM_USER+100,0,Count); // Obnosnenue ocyunnoepaga
end;

Huxe npuBeneH gparMeHT npoueaypbl 00padOTKH NpephIBaHUs, KOTOpas

SIBJISIETCS YaCThI0 BUPTYaAJIbHOIO panBepa:

ourax

mov dx, LptStatus ;3anmceiBaeM B dx azmpec nopta Status (apayuiesIbHBIA HOPT)
in al, dx ;HuTaem 3HaueHue nopra
mov ah, bit4 ;®U /I monkimoueH k LPT, 3Hauenne curnana A u B cogepxurcs B 4 u 5
or ah, bit5 ;Jlaee mpoucXoauT BeIIENICHHE UMEHHO THX OUT
and al, ah ;al:=status and (bit4 or bit5);
shr al, 4 ;al:=xxxxxx45b
mov ah, [oldStatus] ;B ah Haxoaurcst nmpeapinyliee 3HadeHue curHaioB A u B, a B al - Texyniee
IF ((al==0)&&(ah==1)) || ((al==1)&&(ah==3)) || ((al==3)&&(ah==2)) || ((al==2)&&(ah==0))
dec [esi].Angle ;Onpenernsiercs: HarpaBJieHUE BPAILICHUS C COOTBETCTBUU C PUCYHKOM 4
.ELSE
inc [esi].Angle
.ENDIF ;s ynpomenust koga Ob1 ncrons3osad Makpoc JF
mov [oldStatus], al ;CoxpaHsieM 3HaucHHE cuTHAOB A U B B mepemenHyto oldStatus

OmnpeneneHue CKOPOCTU MPOUCXOAUT HECKOJIBKO cliokHee. CMbICT

3aKIIFIOYaCTCA B TOM, YTO IIOACUYUTBIBACTCS IIPOMCIKYTOK BPCMCHU MCKAY TPEM:A

pepbIBaHUAMU. 3HAUEHHE CKOPOCTH — BEJIMYMHA 00paTHasi ’TOMY ITPOMEKYTKY

BpeMeHH. Eciiu npepreIBaHus TPOUCXOIAT PEAKO (ABUTATENb MEJJIEHHO BpPAIIaeTCs),

TO CKOPOCTh TIOJTydaeTcs He Iaikoi (pBaHblil rpaduk). s criakuBaHUsl CUTHAIT

CKOPOCTH MIPOMYCKaOT uepe3 1udpoBoi GUIbTp HU3KUX 4acTOT. B pesynbrare

IIOJIy4aeTCsl PUEMIIEMBIN CUTHAI.

Humepdgheiic npozpammnozo ovecneuenun L{ICII na 6asze IIK (npunoscenue

Scope)

DU3NYECKHU [MporpaMmMHOC oOecreyeHre COCTOUT M3 ABYX YacTeu:

- CneunanpHbli  BUPTyadbHBIM  ApaiiBep  sample.vxd.  [paiiBep
oOecrieunBaeT AOCTYI K IMOPTaM BBOJA-BBIBOAA M OCYIICCTBISICT MEPEXBaT
npepbiBaHusi oT mapauieiabHoro mnopra I[IK. B oOpaborumke mnpepbiBaHuUs
BBIYHUCIISICTCS KOJ| YTJIa ¥ 3HAYEHHE CKOPOCTH BPAIICHUSI.

- [Ipunoxxenne Scope.exe, KOTOpPOE SBIISIETCS OCHOBHOH  4acThIO

IPOrPaMMHOTO O0ECTICYCHHUSI.
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Ha pucynke 5 npeacraBineHo riaBHOE OKHO NporpaMmbl. OCHOBHYIO 4acTh OKHA

3aHUMAaeT ocuusuiorpad.

8

HlialyimBE

Pucynox 5. I'naBHOE OKHO ITpOrpamMMsl

B HmkHEN yacTu OKHa pacnoJiaraeTcs rnaHenb ynpasiieHus. Ciaesa HarpaBo

PAaCIIOJIOKCHBI KHOIIKH !

1. «IIpocmoTp» - mO3BOISIET OOIee MOAPOOHO TPOCMOTPETH PE3yIbTaT
paboThI CTeH A.
2. «Hactpoiiku» - BBI3bIBAET OKHO HACTpOEeK. OHO COCTOUT U3 YETHIPEX

3aKJIaJ0K:

Ocumnorpag | EurHanI Pergn;rropl Mogyne BB I

MNepuon, passepTEMH

OEHOBNEHHE KaPTHHKM |2DD MC 'l

B
W BewogHoiiyran [T Cropocte
¥ Eroanoi yroa I~ Hanpasetie ynpaeneHia

¥ Cetka

OTreHa | anMEHMTbl

Pucynok 6. 3aknanka «Ocuuiiorpady.

Hactpofiru H

Ocunnorpae  Curtan | Peryrmron | Maauns BE |

T 3KT KESHTOESHHA |2D 213 'I

TN clrHana B perdA MogenupaeaHa. ©

Mearap =g |

T apaMeTpEl CHrHaNa

AMMAMTY0A, MPag, 7 =

EKBa)moc‘rblEl]Z j Nepuog |2.50 j

OtreHa | I'IpmeHMTb|
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Pucynox 7. 3aknagka «Curnam.

- Bawmagka «Ocnuwmiorpad» (pucyHok 6). Ilo3BonsieT HACTPOUTH
JUTUTENILHOCTH pa3BEePTKU ocIiuiorpada u nepuoi 0OHOBICHUS KAPTUHKHU.

- 3akmanka «CwurHam» (pucyHok 7). Ilo3Bomsier BbIOpaTh  TakT
KBaHTOBAaHUS B CHCTEME; U3MEHUTh TUI BXOJHOTO CHUTHANA, & TAKXKE HACTPOUTH
napaMeTphl 3TOT0 CUTHAJIA.

- 3aknagka «Perynstop» (pucyHok 8). Ilo3Bossier BbIOpaTh THUI
perymusTopa.

- 3aknagka «Mogyns BB» (pucyHok 9). 3xgech MOXKHO TPOBECTH
JUAarHOCTUKY PETHMCTPOB MOIYJs BBOAA-BbIBOAA, M3MeHUTH 4dacrtory MM, a

TaKke BbIOpaTh BXxoaHOM kaHaim ALIIIL.

Hacrpoaku
Ocumnorpadg I Curnan  Perynsrop I M oayne BB I

Tun peryndropa

In-pergnﬂTop vI Koz . nepenaduq I‘IE 3,

OTreHa | nDHMEHHTbl

Pucynok 8. 3aknanka «Perynstop».

Dcunnomacbl CurHanI Perunarop ooy BB I

Perucrp AL 255

Pervro AT [ 3]
Pervcrp WK M |25E 3‘

|'F'erMCT|J UNPAENEHMHA

06 aETopas

Yactora WK AHANOFOBKINA EXO0

[ 1500w =l B3 =l

Orraeta | I'IpwleHHTb|

Pucynok 9. 3aknaaka «Moayinbs BB».

3. «ABToMmaciITady - aBTOMaTHYECKU MacIITabupyeT u300pakeHue.

4. «Crom» - KHOIIKa OCTAHAaBJIMBAET MPOLECC YIIPABIICHMUS.
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5. «Ilyck» - BKIIO4aeT npouece ynpaBieHHUs.
6. «Ilay3a» - mpuocTanaBnuBaeTr npouecce ynpasieHus. Mcnons3yercs mpu

COXpPaHCHUHU OAHHBIX WJIN IIPU BBISOBC HACTPOCK.

2. IIpubopsl u 000pyrOBaHUE
[IepcoHanbpHBIN KOMIBIOTEP C MPUIIOKEHUEM SCOPE.EXE;
JIByxitydeBoii ocuuiiorpad;

Hudposoii ciendmuii IpuBOJ MOCTOSIHHOTO TOKA.

3. IlopsiioOK BHINOJTHEHUS PA0OTHI.
Bxotounts ocimsorpad. Bxirounts 010k utanus npuoaa. Bxmrouunts T1K.
3anyCTUTh MIPUIIOKEHUE SCOPE.EXE.
Bxmrounts TymMOep +27 B Ha manenu 650ka «Y CUIMTENb, TE€HEPATOD,
JEMOLYJISTOP», IPHU 3TOM JIOJKEH Ha4aTh BpallaThbCs pOTOP JBUTATEIIA.
[MoaxmtounTts ocumuiorpad k ruezay «IIMM»» na nanenu 6y1oka «Moynbs BBoJia
BBIBOJIA».
BezBath okHO «HacTpoiiku» u BeIOpaTh 3akiaaxky «Moayias BBy
3anucatb B peructp LIIMM HecKOJIBKO pa3nu4HbIX 3HAYEHUM, HarpuMep, 64, 128,
192. 3anectn nokaszanus ocuuuiorpada B OTUET, IPUUEM Ha SKpaHe JOTKHO
yMeIaThes 2 Mepuoja CUrHaia.
3anmcatb B peructp LIIMM 128 1 yCTaHOBUTH HECKOJIBKO PA3JIMYHBIX YaCTOT
[INM, nanpumep, 1500 I'u, 2000 I'u, 2600 I'u. 3aHecTy moka3aHus
ocuusuiorpaga B OTYET, IPUUEM NEPUO Pa3BEepPTKU ocuuiuiorpada J0mKeH
OCTaBaThCsl HEN3MEHHBIM.
[HoaxmounTts ocumuiorpad k rue3ay «L{AID» na manenu 61oka «Moaynb BBOJA
BBIBOJIAY.
3anucath B peructp L{AII HeCKOIBKO pa3IMyHbIX 3HAYEHUM, Harpumep, 64, 128,

192. 3aMepuTh COOTBETCTBYIOIIME HAMIPSIKEHUS U 3aHECTU UX B TaOJIUILY.
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» Tonkmounts ocimiorpad k kanary A u B Ha manenu 610ka «Moyiis BBoza
BbIBOJIa». 3anucath B peructp LIINM 255, 192, 0. Cnenatb BHIBOABI O
JUTUTEIbHOCTH UMITYJIBCOB.

» Tloaxnrounth ocumiuiorpad k kanamy IRQ u B Ha manenu 61oka «Moynb BBoJa
BbIBOJIa». 3anucath B peructp [IIMM 255. 3anectu pe3yabTaThl B OTYET.

» Ha 6noxe «Ycwimrens, TeHepaTop, AEMOIYIISITOPY» OTKIIOYNATH MUTAHUE
neuratens + 27 B. B nporpamme Bb1Opath 3akinaaxky «Ocuuiiorpady;
yCTaHOBUTH nepuo pazpeptku S00 mc; B rpymme «Bum OTKIIIOUNUTH BCE KpOME
ckBaxxHOoCcTU. Ha 3aknanke « CurHam yCTaHOBUThH TaKT KBAHTOBAHUSA 5 MC, THUII
CUTHAJIa — CUHYC, BpeMs MojenupoBanusa — 2000 ¢, amnnutyay curaana — 40
Mpaz, nepuon — 250 mc.

» Tloaxmrounth ocumuuiorpad k rae3ny «LIAIT». Haxare kaonky «Ilyck» riaBHOTO
OKHA IIPOrpaMmbl. 3aHECTH B OTUYET Pe3yJIbTaThl padOThl IPOrPAMMBI U MTOKa3aHUs
ocmmuiorpada.

» BuwiOpath 3aximanky « CUrHam»; yCTaHOBUTH TakT kBaHToBaHMs 20 Mc. CpaBHUTH
MOJIyYEHHBIE SIIOPHI C AMIOPaMU Ha 5 MC. 3aHECTH MOKa3aHus ocuuiorpada B
OTYeT.

» BriOpath 3akmanky « CUrHam»; yCTaHOBUTH TakT KBaHToBaHMs 10 Mc. Y CTaHOBUTH
Tun curnana nuia «llunay. 3aHecTu B 0TUET pe3yJIbTaThl PpA0OTHI MPOTPAMMBI.

» BuwiOpath 3aximanky « CUrHaim; yCTaHOBUTH aMIuiuTyty 60 mpaa. CpaBHUTH
IIOJIyYEHHBIE JITIOPHI ¢ dropaMu Ha 40 Mpal. 3aHECTH B OTYET PE3yJbTATHI
paboThI IPOTPAMMBL.

» Tlonkmounth ocrmiuiorpad k rae3ny «1INMy.

» Bri0Opats 3axnanky «Ocuumiorpad» U yCTaHOBUTH Tiepro pa3BepTku 5.0 c.
Bri6pats 3aknanky «CurHainy; TUT CUTHANIA — CHHYC, aMIuIuTyna — 20 mpa,
nepuo — 2.0 c. [Monyuuts Ha ocuusuiorpade nzodpaxeHue 2-x NepuooB.
YBenuuuBaTh aMIUIMTYy curHaiia ¢ 20 MpaJi 10 MOSBJIEHUS HETUHEMHBIX
uckaxxenuii ¢ marom 10 mpaa. Caenats BeIBOBI 0 TiyOune moayisinuu [ITM-
CUTHAaJA.

» 3aKpbITh MPOrpamMMy. BBIKITIOYUTE OJIOK MUTAHUS IPUBOJIA.
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4. CogepxaHue otyeTa
HasBanue u Homep paboThl, 11€J1b pabOThI;

O

o Bce SIIIOPHI C IMOACHCHUAMHU, YKA3aHHBIC B ITOPAIKE BBIIIOJIHCHUSA pa6OTI>I;

o BriBoAEL

5. KoHTpo/ibHBIE BONIPOCHI

¢ Uro Takoe ckBaxkHOCTh? Kakoe uncio B peructpe HIMM cooTBeTCTBYeET
ckBaxkHoctu 0.5, 0.75, 1?

% UeM 00BSCHUTH 3BYK, U3JJaBAEMbI JBUTATE]IEM Ha CKBaKHOCTH (.57

¢ OOBsCHUTE MPUHLIUT BbIACICHNS PPOHTOB U cpe3oB curHaiioB ¢ OUJI.

% Kakum 006pa3om mosyuaercst 3HaueHUe yria B kKoMmmbioTepe? Kak onpenenuts
HaIlpaBJICHHUE cueTa?

¢ Kak BimsieT TakT KBaHTOBAHMS Ha KAYECTBO (JOPMUPYEMOTO CUTHAA?

¢ Uro Takoe HeIMHEHHbBIE HCKakeHna? OT Y4ero 3aBUCHT BOSHUKHOBEHUE
HEJIMHENHBIX UCKAXKCHUH B TAHHOM cucTeMeE?

¢ Uro Takoe riryonaa Moayssiiuu? OT 4ero oHa 3aBUCHUT?

6. Ciucok JimTepaTypsbl
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2. Ilyxansckuii I'. . HoBocensuena T. S. [IpoexkTnpoBanne TUCKPETHBIX
YCTPOMCTB HA UHTErPAIBHBIX MUKpocxeMax. CripaBouHUK. — M.: Pagno u cBs3b,
1990.- 304 c.

3. Crapuun B. B., Ypycos A.B. IIpoextupoBanue nuppoBbIX yCTPONCTB Ha
OJIHOKPHUCTAIbHBIX MUKPOKOHTpoOUIepax. — M.: Dueproaromuszaart, 1990. — 219 c.

4. Cnensamue npuBoabl: B 31. 2-e uzn., nom. u nepepad. /Ilox pen. b. K.
Yemomanona. T. I: Teopus u mpoektupoBanue crneasmux npuBoaos /E. C. breiis, A.
B. 3umun, E. C. UBanoB u ap. — M.: U3a-so MI'TY um. H. 3. baymana, 1999. — 904

C.
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JlaGopatopHnas pabota Ne 6. [{ludpoBas cucrema ynpaBieHHs: TpuOOPHOTO
AIIEKTPUUECKOTO CIEASIIETr0 MPUBO/Ia MOCTOSHHOTO ToKa. VccnenoBanue
XapakTepucTuk B cpeae Simulink.

eab padoThI:

1. 3nakomcTBO ¢ nmakeToM SimuLink, u3yuenue nocienoBaTeNbHOCTH
IOCTPOEHUS MATEMATUYECKON MOJIENIN JTUHEMHON CUCTEMBI B CPEJIE CUCTEMBI
SimuLink, pacyeT nepexoIHBIX ITPOIIECCOB B CUCTEME.

2. HccnenoBanue npoIeccoB, MPOTEKAOIMUX B HU(POBBIX CIACASIIMIUX CUCTEMAX,
IIpU TTOMOIIIM MaKeTa MojieaupoBanus Simulink.

3. Ilonyuenne ocHOBHBIX xapaktepuctuk Mmoaenu [{ICII.

1. Teopuruueckue cBeeHUsA
Oo0mue cBeaenus o naxkere SimulLink.

ITaker SimuLink 1mo3BoJIIeT OCYIIECTBIATh UCCISAOBAaHNE (MOJSIUPOBAHNE)
MOBEACHUS TUHAMUYECKUX JIMHEHHBIX U HEJIMHEHHBIX CUCTEM. BBOJ XapaKTepuCTUK
CUCTEM IPOU3BOJUTCS B IMAJIOTOBOM PEKUME, IMyTEM rpapuueckoil COOPKH CXEMbl
COEIMHEHHMI 3JIEMEHTApHBIX CTAaHJAPTHBIX 3BEHbEB. B pe3ynbTrare Takoil cOOpKH
oOpa3yercss MOJENIb HCCIEAyEMOM CHCTEMBI, KOTOPYIO B JalbHeilleM Oynem
HA3BIBATh S- MOAENBI0. Mojens xpaHuTcs B (aiine ¢ pacuuperrem .mdl.

Coznanme mopeneir B makere Simulink ocHOBaHO Ha HCNIONB30BAHHUH
texHosorun Drag-and-Drop (tamm u ormyckaii). B xauecTBe «KUPIUYUKOBY IS
MOCTPOCHUST S- MOJENM TPUMEHSIIOTCS MOIyau (uiud OJIOKM), XpaHsuecs B
oubnuorexe SimuLink. JIro6ast S- MoeNnb MOKET UMETh HEPAPXUUECKYIO CTPYKTYPY,
T.€. COCTOSITh U3 MOJIesiel 0oJiee HU3KOTO YPOBHS, IPUYEM YUCIIO YPOBHEHN HepapXuu
IPAKTUYECKH HE OrpaHu4eHo. B Xojae MoJenupoBaHHs HMEETCS BO3MOXKHOCTb
HA0JII01aTh 32 MPOLIECCaMU, MPOUCXOISAIIMMHU B cucteMe. st 3TOro Ucmnonb3yTes
CIIeIIMAJIbHBIC CMOTPOBBIE OKHA, BXOs1IHe B OnbOanoTeky Simulink.

CocraB Oubnmorekn SimuLink moskeT OBITH MOMOJIHEH MOJB30BaTENIeM 3a
cYeT pa3paboTKu COOCTBEHHBIX OJIOKOB.

3amyck maketa Simulink MOKHO MPOU3BECTH U3 KOMaHAHOTO okHa MatLab,
HampuMep, IPU MOMOIIM COOTBETCTBYIOIIEH MUKTOTPAMMbI B MAHEIH WHCTPYMEHTOB

(puc.1).
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)} MATLAB Oxno ynpasneHus O] %]

Fain [paeska Oeno ¥

D&% eeo]a s w2

Nospo noxaaoceate B MATLAB !

YTo6H HAYATE PaGOTY HAGEPHTE CA

N7 HHOOPMALWK O NpPOAYKTARX, HacepytTe tour WAKM noceTdTe wwu.mathworks.com.
el o,
[} 2V

% BbIZ0E nNakeTa SimuLink

Puc.1.
[Ipu 3amycke SimuLink oTkpsiBatoTcs 1Ba 0KHa (puc.2):
- okHO Library: simuLink — ¢ mepeuneM OCHOBHBIX pa3/IeiioB
ouoamoreku Simulink;
- nyctoe okHO untitled (3arotoBka st co3gaHusl HOBOM S-MoOzeny,
MDL-aiina, uim cXeMHOro H300paxeHus: MOAEIUPYEMOn
CUCTEMBI).

| thrary zimulink ;Iﬂlil

File Edit Wiew Simulation Forma; Teols

AR g N~
g \L\l\s P?T‘R

Saurcas = nle Discrata Linaar Monlinaar Connections

Blockses & Simul nk Black Librare 2.2
Toolboxes Copyright (€1 1980-1992 by “he Mathivods, Inc.

Demas

untitled =] E3

Cil= Cdt “iew Simulation Tormat  Tools

[DlEea == -

FoTeeo [ |od=45 i

Puc.2 .

O06a oKHa UMEIOT CXOAHYIO CTPYKTYPY M COAEPKAT CTPOKY MEHIO, ITAHEIh
MHCTPYMEHTOB U paboyee 1moie.

bubnuoreka moxayseii (6;10xoB) SimuLink npencrasisieT coboit Habop
BU3YaJIbHBIX OOBEKTOB, SIBJISIONIUXCS CTATHYCCKUMU WIIH TUHAMUYECKUMHU 3BCHBSIMHU
CUCTEM yIpaBIICHUS, ICTOYHUKAMH WU TIPUEMHUKAaMU CUTHAIIOB | T.A. [Ipu momomn
mMopyJierd Simulink MOXHO COCTaBIATH OJIOK CXEMY JIFOOOTO YCTPONCTBA, TyTEM
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nepeHoca ux B pabouee moje U COeTUHEHUS MEX Ty cO00H (yHKIIMOHATbHBIMU
CBSI3SIMH.

Hanpumep, crpykrypHoii cxeme nuneiHoi CAY, oToOpaxeHHOH Ha puc.3
COOTBETCTBYET MOJiejb B cpenie Simulink ( S- monens), mpeacTaBieHHas Ha puc.4.

+ 10 1 -~
0.001*p+0.1p+1 P g
Puc.3.
I*I |
CropocTe
1 W+ 10 1 1
— ———— — - >
Constant 0.00152+0.15+1 5
Sum Transter Fon Integrator ¥ron
Puc.4.

bubnuoreka 6;10koB pazbuTa Ha cemb pas3jenoB. lllecTh U3 HUX SABISIFOTCS
OCHOBHBIMH U HE MOTYT U3MEHSITHCS TI0JIb30BATCIICM:

Sources — ICTOYHHKH,
Sinks — npueMHUKY;
Discrete — nMCKpETHBIE 2JIEMEHTHI;
Linear — 1uHeHHBIC 2JIEMEHTHI;
Nonlinear — HenuHEHHBIC YJIEMEHTHI;
Connections — cBs3u (CoeIMHEHNUS).
Cenpmoii pa3aen Blockets & Toolboxes (HaGopb 610KOB M1 HHCTPYMEHTHI ) —
COJIEPKUT OJIOKHU, CO3JaHHBIC MTOJTH30BATEIEM U BKIIFOUCHHEIE B Pa00UyIO
KOH(UTYPALIHIO MTaKeTa.

OO6mwmii Bua 610koB Oubnanoreku Library: simuLink noka3zano Ha puc.2.
Kaxx b1t 0710k OMOIMOTEKH PACKPBIBAETCS IBOMHBIM IIETYKOM MPaBOil KHOIKU
«MBIIIKW» TIOCIIE YCTAHOBKM €€ yKa3aTessl Ha COOTBETCTBYIOIIUM 010K. PackpsiToe
nosie 0J10KOB Sources (MCTOYHUKH) TIOKa3aHO Ha PHC.5.

AHaJIOTUYHO PACKPBIBAIOTCS MOJIS U IPYyTUX pasnesioB 6ubnuoreku Library:
simuLink. O6mmwmii Bua mosneit Sinks, Discrete u Linear noka3ansl Ha puc.6 a,06 u B
COOTBETCTBEHHO.
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Library: simulink

_ ol x|

File Edit “iew Sir — - e
- - - - Lihrar_l,l: simulink/Sourc___ [H|=] [E3
T File Edit “iew Simulationn  Format Inl E3
o
%,% % ieie)f \—\ n1 Out
J{ o
Sources Sit oooo | lar Connections
Blocksets & Constant Siqnal Ste
4 P Demos
Toolboxes [ Fenearator
Ramp Sine Wiave Repeating
Sequence
Crizcrete Fulse Pulsa Chirp Signal
Fenerator Fenerator
12:24 [

Digital Clock

untitled.matl}

From File From

N

Number Humber

[T.u] }>
.

FRandom Upiform Random Band-Limited
ihite Noise

Puc.5.

File Edit “iew Simulation
Format  Tioofs

- [=]

Scope

2 Graph

[ 9]

Display

untitled.mat zimout

ToFile To Makspace

Stop Simulation

Library: simulink/Sinks =] B3

Library: simulink/Discr... [H[=]
File Edit “iew Simulstion Format

TiEnls

1 T

z =1
Unit Delay

o

Discrete-Time
Integrator

I

Zero-Order First-Qrder
Hald Hald

i G Duln)
i TRAn+Buin)

Dizcrete State-Space

1 1

14221 z+0 5

Discrete
Transfer Fon

Discrete Filter

iz
2z 5)

Discrete
Zero-Fale

Puc.6.

Library: simulink/Linear  [[=]

File  Edit “iew Simulation  Fommat

ioalE
+
)| : Ty
P
Gain Sum
q 1
N —
=z =+
Integrater Transter Fen
¥ = FockBly =1)
o= Gl Fs+1)
State-Space Zero-Fole
dufdt [ D
Derivative Dot Product
hil atriz Slider
Gain Gain

6)
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[Tpu BBITIOTHEHUH TA0OPATOPHBIX PadOT MO MOTPEOYIOTCA CEAYIOIHIE
osoku n3 oubnuoreku Library: simuLink:

Pasznen Sources:

- Constant — cTyneH4aThlil CUTHAJI C YCTaHABIMBAEMOU
AMIUTUTYIOH ;

- Sine Wave — rapMOHUYECKN CUTHAJI C 3a/1aBacMbIMU
rapaMeTpaMH.

Pa3nexn Sinks:

- Scope — MoayJb «ocuiuiorpad» UCIONb3yeTCs s
oTOOpakeHUs pe3yJIbTaTOB PacUCTOB.
Pa3nen Linear:

- Gain — MHeTHOE NepeIaTOuYHOE 3BEHO;

- Transfer Fen — onpenenenne nepeaaTounoit GyHKIIAN
JTMHAMHYECKOTO 3BEHA;

- Integrator — nacanbHOEC HHTETPUPYIOLLIEE 3BEHO;

- Sum — 3B€HO-CyMMaTop.

Paznien Discrete:

- Zero-Order Hold — 3kcTpanonsarop HyJE€BOTO MOPSJIKA.

Kaxmoe 3BeHO mepeHOCUTCS Ha pabouee I0jJe IyTeM BBIIOJIHEHUS
CICAYIONIUX OTEpPaIIHii:

- PacCKpBITHS COOTBETCTBYIOIIETO pa3jieia OMOINOTEKH;

- YCTAHOBKH yKa3aTessl «MBIIIKW» Ha TPEOYEeMBbI MOTYIIb;

- 3aXBaT MOAYJIS OCYIIECTBIISCTCS HA)KaTHEM Ha MPaBYHO KHOIIKH
«MBILIKHAY;

- IepeHoc MOAyJIsI Ha pabodee 1moJie U (PUKcamus ero myTem
OTITYCKaHUS TIPABOU KHOTIKU «MBITITKI;

- KOPPEKITUS TTapaMeTPOB MOTYJIS.

Koppekius mapamMeTpoB MOTyJIsE OCYIIECTBISETCS MyTeM JBOMHOTO IIETYKa
Ha TMPaBYIO KHOIKY «MBIIIKK MOCJIE YCTAHOBKU yKa3aTels Ha COOTBETCTBYIOIINUN
Moayib. IIpm 3TOM packpbIiBaeTcs TOJIe MapaMEeTPOB MOAYJsA, B KOTOPOM U
HEO0OXO0IMMO TTPOU3BECTH COOTBETCTBYIOIINE U3MEHEHHUSI.

ITocne pasMCIICHUA Ha Ha60pHOM I10JIC HCO6XO,Z[I/IMI>IX MOI[YJ'IGﬁ )41
YCTAaHOBKH IIapaMCTPOB, OCYHICCTBICTCA COCAMHCHUC BXOJOB W BbIXOIOB
MOILYJIGﬁ B COOTBETCTBHUH CO CXEMOU MO,I[GHI/IpyeMOﬁ CHCTCMBEI.

3amyck  mpomecca  pacyera  JMHAMHUYECKOTO  COCTOSIHHS — MOJENH
OCYIIECTBIsICTCS BbIOOpOM B MeHIO Simulation xomanner Start. J[ns mpocmotpa
pe3yJIbTaTOB MOJEIUPOBAaHUS HEOOXOAMMO TMpPEABAPUTEIHHO BBECTH B MOJIENb
Moayiau Scope. B mpouecce BbIUMCIEHHS OKHAa MOAYJEH Scope pacKpbIBAKOTCS
TaK)K€ JBOMHBIM ULIEIYKOM IPaBOl KHOMNKU «MBILIKW» IOCIE YCTaHOBKH €€
yKazaTeisl Ha COOTBETCTBYIOUINI Moaynb. [IpuMep HaOOpHOTO OIS CO cXemoi
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MOJIESIN CUCTEMBI, 3a/IaHHOM CBOEH CTPYKTYpPHOW cXxemMou (puc.3) u pacKpbITBIMU
OKHaMu MoAyJiel Scope npuBeAeHbI Ha puC.7.

untitled =]

File Edit Wiew Simulation Format  Tools

IDEE&E $BE (D | =

i

o

KOpOCGTE

[}—F 0 1
1, ol -
Constant 0.0015240 1541 s
Sum
Transter Fon Intagratar ¥ron
¢ Cropoctb =10l

215 2| Al - | & prr— o]
Lle Ll sl =] 8|

¥

Puc.7.
Boeixon u3 cpeapt  SimuLink ocymecTBisieTcss myTeM 3aKpbhITHS TIaBHOTO
okHa nmaketra MatLab.
CoxpaHeHre MOJENIU BBINOJHIETCS MyTeM BbIOOpa KOMaHIbI Save as... B
mento File. Ilpu 3ToM HEOOXOAMMO mNpeABApUTEIHHO YCTAHOBUTH MAINKy MAJIs
COXpaHEHUSI S-MO/IETIEH.

Onucanue mooenu

Crpykrypnas cxema [[DCII mpuBenena Ha pucynke 8. ['omyObiM 11BeTOM
yKa3aHbl JJIEMEHTHI, KOTOpBIE peann30BaHbl IporpaMMHO BHyTpu IIK.
ManuHOBBIM 11BeTOM MoKa3aH ¢opmupoBatens [IIMM-curnana, pacnonoXeHHBINA
Ha TUIaTe MOMAYJS BBOJA BBIBOJA (CMOTpPU oOMHUCaHuWE cTeHaa jab. pald. Nel).
KpacHpIM 1IBETOM TOKa3aH yCWJIMTEIb MOIIHOCTH, 3€JI€HBIM — HCIIOJHUTEIbHbBIN
JIBUTaTellb, CEpbIM — peaykTop. JKeIThiIM LBETOM IMOKa3aH (POTOUMMYJIbCHBIN
JaT4YMK, pabOTaOIMi B PEKHUME JAaTYMKA YIia, MO3TOMY Ha CXeMe H300pakeH
MHTETpaTop, KOTOPBI B peaIbHON CUCTEME HE CYILLECTBYET.
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FeavkTop

I _. In1 Ot 1 Yl
Step Homep cvraana i _hJ_LL
Lo M-peryn ¥npaenewwe TarT ¥ Jeuratent
. w05/ KEAHTOESHM
Meauap Multiport r,.l" _L CHEA¥HOCTE
Switch _,.l" -} 2049210 pi |,.
'rr\- Quantizer
¥ ong,
Sin I
Muna
Puc. 8. CrpykrypHas cxema mozenu [{OCII
&)
In1 Out1

Quantizer Saturation

128

Constant

Puc. 9. Iloncucrema popmupoBanus

CKBa>’XHOCTHU B BHJEC I_II/I(l)pOBOFO KoJa.

Outl

KomnapaTop

Quantizer

Muna

Puc. 10. I[Toacucrema dhopmupoBanms

ckBaxxHoctu B Bune [IIMIM-curnana.

WcnonuuTenbHbIA JBUTATENb MPEICTABICH MOJIEIbIO 3-10 Topsiika (CMOTpH

puc. 11).

Tax

homenT

«

YoKopeHHe

CkopocTe

A0 BEHEeHHA

Pucynok 11. [logcucrema nBurartesns NOCTOSTHHOTO TOKA.

2. IIpudops! u 000pyrOBaHUE

e [lepcoHaibHbIil KOMIIBIOTED C YCTAHOBJIEHHOM cucteMoil Matlab;

3. IlopsiiOK BHINOJHEHUS PadOThI.

» PeanuzoBaTh MOJIeNb, IPECTaBICHAYIO Ha puc. 3 B cpene SimuLink
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3anyctuth Simulink u oTkpeITH (haiin Analiz.mdl

YcranoButh ko3 puieHT nepegaur YM B HOJIb, YCTAHOBUTD TaKT
KBAaHTOBaHUS 5 MC, TUI BXOJHOT'O CUTHaNIA — cuHyc (Homep 3 Multiport
Switch), ammutyay curnana — 40 mpaj. 3aHeCTH B OTUYET pe3yJIbTaThl Scope.
VYcranoBuTh TakT KBaHTOBaHUA 20 Mc. CpaBHUTH MOIYUYEHHBIE SIIOPHI €
AMIOpaMU Ha 5 Mc. 3aHECTH MOKa3aHUs Scope OTYeT.

VcranoButh TakT kBanToBaHus 10 Mc. YcTaHoBUTH THITI curHazia nuja «llmmay,
aMIuTyay curaana — 40 Mpaa. 3aHECTH B OTYET NEPEXOIHBIN MTPOLIECC 11O
yIiy.

VYceranoButh aMmutyy 60 mpaza. CpaBHUTh IOJIyYEHHBIE SIIOPHI C AIIOPAMHU
Ha 40 Mpaj. 3aHECTH B OTUYET MEPEXOHBIN MPOLIECC MO YIITY.

YcranoButh ko3 uimeHT nepenaun YM paBabiM 24.

BeiOpate Tun curnana 1(t) u ycraHoBuTh amruntyxy 40 Mpas. 3amycTuTh
CHUCTEMY U 3aHECTH B OTYET BU/JI IEPEXOAHOrO Ipoliecca U MoKa3aTeau
KauecTBa. Y CTaHOBUTH TakT kBaHTOoBaHMsA 20 mc, 50 mc, 100 Mc 1 3aHecTH
pe3yJIbTaThl B OTYET.

YcranoButh TakT kBaHToBaHUs 10 mc. [ToayduTh nepexoIHbIN Npoliece s
HECKOJIbKMX 3HAYCHHUH aMITUTY bl BXoHOTrO curHaina (40 mpan, 150 mpaz, 300
mpan). [Tocunrate 11 Kaxa0ro rpaguka noka3aTeau KauecTBa. 3aHECTH
pe3yJIbTaThl B OTYET.

YcranoButh aMmutyy 150 mpaa. YceranoBuTs ko3d. nepenauu II-perynstopa
paBHbIM 1. 3aHecTH pe3yabpTaThl B oT4eT. Haiitu Takoil Ko3(. npegauu, npu
KOTOPOM CHCTEMa CTaHOBUTCS HeycToinunBa. CoxpaHuTh kodddunuent K, u
BU/JI IEPEXOAHOTO MPOIECCA B OTYET.

YcranoButh k03¢. nepenauun 200. VI3MepuTh 4acToTy ¥ aMILUIUTYLY
aBTOKOJIeOaHU MPHU pa3HbIX TakTax KBaHToBaHuA (5 mc, 10 mc, 20 mc, 50 Mc).
CoxpaHuTh MEPEXOIHBIN MPOLECC IO YTy B OTYET.

YcranoBuTh K03(¢. iepenayuun 5, TakT KBaHTOBaHUs 10 McC, THII CUTHaNIA - CUHYC

¢ yactotoit 8 pax/c, 4 pan/c. Beruucauth BpemeHHOE U (ha30BOE 3arma3/ibIBaHUE.
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» YCTaHOBUTH TUI CUTHAJIA — MeaHp, amruiutyaa — 60 mpan. CoxpaHHUTh
NIEPEXOAHBIN MTPOLIECC 110 YTy U 10 CKOPOCTU. Y CTAHOBUTH aMIUIUTYLy - 250

Mmpag, S00 mpag. CoxpaHUTh IEPEXOIHBIN MPOLIECC MO YTIIy U MO CKOPOCTH.

4. CogepxaHue otyeTa
= Haspanue u Homep paboThl, 11eJb pabOThI;

= Bce SIIIOPHI € ITOACHCHUAMHU, YKA3aHHBIC B ITOPAIKC BBIIIOJIHCHUSA pa6OTBI;

* BrnIBOJBI.

5. KonTpoabHbIE BONPOCHI

= Kakue OCHOBHBIC ITOKA3aTe/IM KaueCTBa BhI 3HACTE?

= Yro Takoe TakT kKBaHTOBaHM:A? Kak TakT KBaHTOBaHUS BIIMSAET HA OCHOBHBIC
MOKa3aTeJIM KauyecTBa?

* Ha uro BausieT ko3d. nepenaydu peryusropa?

= Kak B cucteMe ¢ orpaHM4eHUEM MOT'YT BO3HHUKHYTh aBTOKoJieOanus? Kak
BJIMSET TAKT KBAHTOBAHUS HA aMIUIUTYJy ¥ 4aCTOTY aBTOKOJIeOaHU1?

* Yem 00BICHUTH 3aBUCUMOCTH TIEPEPETYIUPOBAHUS OT BEIMUYMHBI BXOTHOTO

BO3/1€HCTBUA?

Cnucok Jureparypsbl
1. CrpaBouyHO€E pyKOBOJCTBO Mo cucteme Simulink.

2. JlazapeB 10.®. MatLAB 5.x. —K.: U3garensckas rpynma BHV,2000 —
384c. (Cepus «bubnnoreka cTyaeHTa»).
3. KoHcnekr yiekuuii 1o TMHENHON TEOPUU aBTOMAaTHYECKOTO YIIPABIICHHUS.

4. KOHCIEKT JIEeKLIHI 0 HEJIMHENHON TEOpUH aBTOMATUYECKOT O
YIIPaBJICHUA.

5. Cnensmue puBobl: B 31. 2-¢ u3z., non. u nepepad. /Ilox pen. b. K.
Uemonanona. T. I: Teopus u npoektupoBanue cieasiux npuBoaos /E. C. breiis,
A. B. 3umun, E. C. UBanoB u ap. — M.: U3x-so MI'TY um. H. 3. baymana, 1999. —
904 c.
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JlaGopatopnas pabota Ne 7. IludpoBas cucrema ynpaBieHUs
nprOOPHOIO AIEKTPUUECKOTO CIIESAIETO MPUBO/IAa MOCTOSIHHOTO TOKA.
CpaBHUTENBHBIN aHAIN3 SKCIEPUMEHTAIBHBIX U PACUETHBIX
XapaKTEPUCTHK.

Heas padorsl:
1. [IpakTHuecKoe uccaea0BaHKE SIBJICHHUI, BOSHUKAIOIIMX B HU(PPOBBIX
CIeIAIIUX CUCTEMAX.

2. ITonyuenue ocHOBHBIX Xapakrtepuctuk [[ICII.

1. Teopemuueckoe onucanue
B nuHelHON TEOpHHM aBTOMAaTHYECKOTO YIPABIECHUS pPacCMaTPUBAIOTCS

UJICATU3UPOBAHHbBIE JIMHEWHbIE OOBEKThl. XapaKTePUCTHKH TaKUX OOBEKTOB
3aBHUCST TOJIBKO OT COOCTBEHHBIX MapaMeTpoB 00beKTa (KO3P(PUIMEHTHI Iepeaaun
Y TIOCTOSTHHBIE BPEMEHH ).

B peanbHbIX cucremax ¢ LU(POBBIM YIPABIECHUEM HOSBIAIOTCS TaKHE
OCOOEHHOCTH, KaK OIPaHWYEHUsI YPOBHEW CHUTHAJIOB, JIUCKPETHOCTh YpPOBHEU
CUTHAJIOB C JATYMKOB, TUCKPETHOCTH 110 BPEMEHH YIPABJISIFOLIMX BO3IECHCTBUN Ha
00BEKT yIpaBieHUs.

B npannoii naGoparopHoil paboTe IeIeHANmpaBlICEHO 33Jal0TCS  TaKHe
BXOJIHbIE CUTHAJIbI M YCTAHABJIMBAIOTCS Takue KO3(h(pULIMEHTHI epeaauu, KOTopble
MO3BOJISIIOT BBISIBUTH IOBEJIEHHE UU(POBOM CHCTEMBl B «HECTaHAAPTHBIX)

yCIOBUSIX paboThl. B pe3ynbraTre MOKHO OIICHUTH:

BJIMSIHUE TAKTa KBAHTOBAHUS HA IOKA3aTENIN KAYECTBA;

- BIIMAHME KO3((PULMEHTa IEpeIayu B CUCTEME C OTPAHUYECHHUEM;

- BIJIMSHME TaKTa KBAHTOBAHMS HA YacCTOTY M aMIUIUTYAy IHUCKPETHOH
PEIEHHON CUCTEMBI;

- 3aBHCUMOCTb II€PEXOJHBIX MPOLECCOB OT BEIUYUHBI BXOJIHOIO

BOBﬂGﬁCTBHﬂ B CUCTEMC C OTPAHNYCHUCM.

2. IIpubGopsl u 000pyaOBaHUE
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[IepcoHanbHBIN KOMIBIOTEP C MPUIIOKEHUEM SCOPE.EXE;

[Mudposoii ciensamuii TpUBOI.

3. IlopsiioK BHINOJHEHUS PadoOThI.
Bxitounth 6510k muTaHus MprBoia, BKIOUNTH [1K.
3anyCcTUTh MPUIIOKEHHUE Scope.exe.
Bxmounts TymOnep +27 B nHa manenu Onoka «YcuiuTenb, TEHEPATOP,
JEMOLYJIATOP.
BoeiOpats 3akianky «CurHam» W yCTaHOBUTh TakT KBaHToBaHus 10 wmc,
ammumtyny curHanma — 40 wMpan. 3amycturs cucteMy. BbI3BaTh  OKHO
«IIpocMOTp» M 3aHECTHM B OTYET BUJ MNEPEXOJHOTO IpOIECcCa M IMOKa3aTeln
KauecTBa. YCTaHOBUTh TakT kBaHToBaHus 20 mc, 50 mc, 100 Mc u 3aHecTu
pe3yJIbTaThl B OTYET.
Bribpars 3aknanky «CurHaim» W yCTaHOBUTH TakT kBaHtoBanus 10 mc. Ha
3aknagke «Perynarop» ycraHoBuTh k03(. mepenaun 1. 3aHecTH pe3ynbTaThl B
oruer. Haiftu Takoit ko3(d. mpenayu, Mpu KOTOPOM CHUCTEMA CTAHOBUTCA
HeycToiunBa. COXpaHUTh BUJ IEPEXOTHOIO MPOLECCA B OTYET.
YcranoButh ko0d¢. mnepemauun  200. M3meputh YacToTy W aMIUTUTYIy
aBTOKOJICOAHUN TPHU Pa3HBIX TakTax KBaHTOBaHHS. COXpaHUTH PE3yNbTAThl B
OTYET.
YcranoButh k03¢. mepenaun 5. Ha 3akmanke «CurHam» yCTaHOBUTH TaKT
kBaHToBaHus 10 mc, amnmtyny 70 mpana, TMI curHana - cuHyc, nepuon 750
Mc, 1.5 c. Beruucnuth BpemMeHHOE U (pa30BOE 3ama3abIBaHue.
YcTaHOBUTH THUII CUTHalla — MeaHJp, amriuryaa — 60 mpan, nepuon — 1.0 c.
CoxpaHuTh NEPEXONHBIA IMPOLECC NO YINIy M IO CKOPOCTH. Y CTAHOBUTH
ammutyny - 250 mpaz, 500 mpan. CoxpaHuTh NEPEXOIHBIN MPOLECC MO YTy
U 110 CKOPOCTH.
3aKkpbITh TporpamMmy. BBIKIIOYNTH ABUraTenb. BBIKIIOUNTH OJIOK MUTAaHUS

IIPUBOJA.
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4. CogepxxaHue otyeTa
o HasBanue u Homep paboThI, 11eJ1b PaObOTHI;

o Bce OIIOPLI C MOACHCHUAMM, YKAa3aHHBIC B ITOPAJAKC BBIITIOJTHCHMA pa6OT]':>I;

o BriBogbI

5. KoHTpoO/1bHBIEC BONIPOCHI

= Kakue OCHOBHBIE IIOKA3aTEN KauyecTBa Bbl 3HAETE?

* Yro takoe TakT KBaHTOBaHMs? Kak TakT KBaHTOBaHUS BJIMSET HA OCHOBHBIC
NOKa3aTesii KayecTBa?

* Ha yto BiusieT ko3¢. nepenauu perymnsropa?

= Kak B cuCTeME C OrpaHUYE€HUEM MOTYyT BO3HUKHYTh aBTOKosieOanus? Kak
BJIMSIET TaKT KBAHTOBAHUS HA aMIUTUTYly U 4acTOTY aBTOKOJICOaHH?

* 3aBUCUT JM BpeMEHHOE U (a30BO€ 3ama3JplBAHUE OT YacTOThl BXOJHOIO
CUTHAaJA.

* Yem OOBSICHUTH 3aBUCUMOCTB MEPEXOJHOTO MPOILECCa OT BEJIUYUHBI BXOJIHOTO

BO3JIECUCTBUSA?

6. Ciucok JimrepaTypsl

1. Texaudeckoe onmucanue cTeHaa (CMOTPH JIabopaTopHyto padoty Nel).

2. KoHCIEKT JIEKIUIA 110 TUHEWHOW TEOPUU aBTOMATUYECKOTO YIIPABIICHHUS.

3. Koncnekr JeKuuid 1O HEJIWHEWHOW TEOPUU ABTOMATHYECKOIO
YIPABJICHHUS.

4. Cnepsuue npuoasl: B 31. 2-¢ uza., gon. u nepepad. /Ilox pen. b. K.
Uemonanosa. T. I: Teopus u npoektupoBanue cieasmmx npusojaos /E. C. biueiis,
A. B. 3umun, E. C. UBanoB u ap. — M.: U3g-so MI'TY um. H. O. baymana, 1999. —
904 c.
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JlaGopatopnas pabota Ne 8. [ludpoBas cucrema ynpaBieHUs
nprOOPHOIO AIEKTPUUECKOTO CIIESAIETO MPUBO/IAa MOCTOSIHHOTO TOKA.
Cunres uudposoro ¢puiabTpa.

[{ens pabOTHI:

1. Cunre3 Z-nepenatouyHod (QYHKIUU KOPPEKTHUPYIOIIETO YCTPOMCTBA C
IIOMOIIEI0 ITakera Matlab.

2. IlporpammupoBanue Z-nepeJaTouHol GyHKIUH.

3. [lomy4yeHne OCHOBHBIX XapaKTEPUCTUK cKoppekTupoBanHoro LIOCII.

1. Texnuueckoe onucanue
Kitaccnueckuii crrocoOOM CHHTE3a SABISETCI CHHTE3 METOIOM YaCTOTHBIX

xapaktepuctuk. OJIHako B  cHCTeMax C  LU(PPOBBIM  BBIYHCIUTEIEM
HEMOCPEICTBEHHO HUCIIOIh30BATh 3TOT MPOCTON MeTo ] He yaaercs. OauH u3 myTen
pemieHus ATOM MpoOJIeMbl — UCIHOJIb30BaHUE Z-TIpeoOpa3oBaHusi, Jajiee
BBITIOJIHCHWE OWJIMHEWHOTO TPeoOpa3oBaHUsS M MEpPeXoJ K IICEBA0YaCTOTHBIM
XapaKTEPUCTUKAM, IOCJE Yero MOJy4YeHHE MepeaarodyHor (yHKuuu (GuibTpa u
oOpaTHBIM mepexoll K Z-nepenaroyHbiM (yHKIUsSM. be3ycnoBHO, 3TOT MyTh
SIBJISICTCSI TIPABWJIBHBIM, HO, B TO K€ BpeMs, MOCTaTOYHO TpyaoeMkum. OmHaxo,
€CJIM TPUHSATh HEKOTOPHIE JOMYIIECHUS, TO MOXXHO 3HAYUTEIBHO YIPOCTUTH 3Ty
IIpOLENYPY.

Ha ©pucynke 1. mnpencraBieHa CTpyKTypHas CXeMa IPHUBOJA C
UCIOJIb30BaHUEM aHasioroBoro ¢uibTpa. Ilepenarounyro ¢dynkumio QuibTpa

IIOJIyYMM, UCTIOJIB3YsI UCXOHYIO U )kenaeMyro JIAUX pa3soMKHYTON CHCTEMBI.

AHanorosbin douneTp | BUratens
1

Wai(s) 1 WealS) — ('I'T}fﬂs

Pucynox 1. Ynpoiiennast MoJieib MPUBO/IA C aHAIOTOBBIM (PHIIBTPOM.
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HUcxomnas JIAYUX - »to JIAUX pgBurarens,

KOTOPBIM MPENCTABICH

arepuoMYecKUM 3BEeHOM M uHTerparopoM. Ha pucynke 2 mpencrasiena JIAUX

MCXOJHOU (CIUIOIIHAS) M KeJaeMOM (IITPUXOBasi) CUCTEMBI, a TaKXKe IMOKa3aHbI

9acTOTHI BCEX M3JIOMOB (M), ®; ...). [lepenaTtounas pynkuus GuiapTpa nmomxydaercs

nmyTeM BbluuTaHus ucxonnou JIAUX u3 xemaeMon.

[Tocne Toro kak mosydeHa mepeaarodHas QyHKIus QUIbTpa, MPOU3BOIUM

Z-npeobpazoBaHue U noiaydyuM Z-pyHkuuto Guibtpa. OQHAKO HAI0 NOMHUTH 00

OITHOM OI'PaHHUYCHHUU: TAKT KBAHTOBAHHA B CHUCTCMC J1OJIZKCH OBITH XOTSI OBI B 2

paza MeHbIlIe caMOil MaJIeHbKOW MOCTOSTHHOW BpeMeHu cucteMbl. Ha pucynke 3

IIpe/ICTaBlIeHa SKBUBAJICHTHAS! CXEMa CUCTEMBbI, HO YK€ C LIU(PPOBBIM (PUILTPOM.

401 H, nb

,=0,833

30+

20 4

10+

R

204

1d0 w, pa,u,?c

@,=100

Pucynok 2. JIAUX ucxoaHou (CIJIONIHAS) U KeJTaeMO (IITPUXOBasi) CUCTEMBI.

Lindpposon counetp | [Buratens
| B{W, 2 aHN (T5§1)5

Pucynox 3. Ynpomennast MoJiens mpuBojia ¢ ITUGPOBLIM (PHIIBETPOM.
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Jlanee  HeoOXomMMO  3amporpaMMHupoBath  Z-QyHKIuoo  GUiIbTpa.
CylIecTByeT HECKOJIBKO CIOco00B BBIOOpa MEPEMEHHBIX COCTOSIHHS;, Oyaem
WCITIOJIB30BATh psiMoe, napajieTbHOe WITH MIOCJICIOBATEIHHOE
IpOrpaMMUPOBAHHE.

B pesyneraTre momydaeM CTPYKTYpHYIO CXEMYy, BBOJUM II€pPEMCHHBIE
COCTOSIHMSI W 3allMChIBaéM B BHUJEC CHUCTEMBl PA3HOCTHBIX ypaBHeHWH. Jlaiee
HEOOXOJMMO BBINKMCATh TJIABHYIO MaTpuily A, maTpuily-crosnder; B, marpuiry-
ctpoky C u matpuity D. [lomydeHHBIE MaTPUIBI BBOASATCS B MPOTpaMMy Scope.exe

(cmoTpH pUCYHOK 4).

HacTporku ﬂ
Dcumnnorpas | Curnan  Perynarop l Mogyne BB ]
Twn perynaropa
| MeppoEoi riETp Koaw. nepegaw (100 =
Umeposai draeTE
[ NaBHaA MaTpILE & Bexrop B
|0 |0 0
|0 |0 0
M arpuua-cTpora C M arprua D
|0 |0 1
0k ‘ OTreHa | M plrEHKTE |

Pucynox 4. OxHo BBOAA KOd(ppuItnenTa nepenayu 1 MaTpuil QuibTpa.

2. IIpuGopsl u 060pyn0OBaHUE
= [lepcoHanbHBIN KOMIBIOTEP C YCTAHOBJICHHOU cucTemMoi Matlab;
= [Ipunoxenue Scope.exe;

» [IudpoBoii ciensimmii IpUBOI,.

3. IlopsiioK BHINOJIHEHUS PadOTHI.

» [lepenarounas GyHKIUS TBUTATENS] UMEET BUJ:

7.14
(19.2-107 s+ 1)s

Wéid(s) =

[Io pucynky 2 HeEOOXOIMMO ONpPENETUTh BeIUYUHY Kodhduimenta

nepesady mo KOHTypy. A 3aTeM MoiyduTh KodduiueHT nepeaauu punbrpa K.

81



= Jlocme 3TOro OTKpPBIBAEM MOJEIb

Simulink wu BBOAMM mMONMy4YeHHBIN

kodpunmeHnt mnepemaun (cMoTpu pucyHOK 5). CoxpaHseM Iepexo HbIHI

mpouecc B OTUCT.

L

StepZ2

Moz

Integ2

]

Yron2

Pucynok 5. Ynpomennas mozens ¢ [I-perynstopom.

* Heo0OXx0oAMMO TMONY4YUTh NEPEAATOYHYIO0 (YHKLIMIO (UIbTpa BBIYUTAHUEM

ucxogHoil JIAUX wu3 xemaemoil (cMOTpu pUCYHOK 2). B pesynbprare AomkHa

IMOJYYHUTCA ICPCAATOUHAA q)YHKI_II/ISI BUaa:

Wi(s

_ (P25 +1)(T3s +1)

)

(Tls + 1)(T4s +1)

(1)

* BBecTH mOJy4YeHHBIM aHanoroBeli GuabTp B Mozaenb Simulink (cMoTpu

pucyHOK 6). CoXpaHUTh NEPEXOIHBIN MPOIIECC B OTYET.

[

I

Step

L

T2.5+1

T1.5+1

T2.s+1

Td.s+1

+_
K T

ranster Fon Transfer Fon

= Mo Integ

T

|

Ll

]

Yron

Pucynok 6. Mojenb ¢ aHaJI0roBBIM (PHITBTPOM.

» B komaHmHOW cTpoke Matlab co3gate mnepemeHHYrO S — omeparop

muddepennmpoBanus. s 3Toro He06X0AUMO BOCIIONIB30BAThCS (hyHKIMEH tf

(transfer function - nepenarounas pynkius): s= tf(‘s’)

» Jlanee BBoauUM mnepenarounyio GyHknuio B Buae: Ws= (T2*s+1)*(T1*s+1)/(
(T3*s+1)* (T4*s+1))

» tne T1, T2 ... T4 — xoHkpeTHBIC yncia u3 hopmys (1).

= Jlanee npousBoauM Z-mipeobpazoBanue ¢ momoinsio ¢GyHkiuu c2d (continues

to discrete): Wz= c2d(Ws, T)
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rae Ws — BBeneHHasa paHee nepemeHHas; T — TakT KBaHTOBaHus, c. Jis
COBMECTHUMOCTH CO CTEHAOM npumeM T= 5 Mmc.

BBoaum mnonyuyeHHbll mu@poBodt ¢uiabTp B Moaenb Simulink (cMmorpu
pucyHok 7). CoxpaHsieM NepexoaHblil MPoLecc B OTYET.

T4zt ¥
it
ezt

Step1 4]

Integi

¥ 01

PHAETP

z L1

“rond

Pucynok 7. Mogenb ¢ iupoBbiM PUIBTPOM.

[locne Toro kak moiydyeHa BepHasi Z-nepenarouHas (yHKUUs, HEOOXOAMMO
3arporpaMMUpoBaTh €€ OJHMM W3 YKa3aHHBIX INpernojaBaTeleM CrocoO0B
(mpsiMoOe, MapajuIebHOE WM IIOCJIEN0BATEIBHOE  MPOrPaMMHUPOBAHUE).
3anucarb B OTYET MOJYYECHHYIO CTPYKTYPHYIO CXEMY.

3anucarh CUCTEMY Pa3HOCTHBIX YPABHEHUH U BbINMCATh IJIABHYIO MAaTpULly A,
MmaTpuLy-crosben B, marpuny-ctpoky C u marpuny D.

Bxmtounts TymOnep +27 B Ha naHenu Onoka «Ycwidrenab, T€HEpATop,
JEMOLYISATOP.

Be13Bats okHO «Hactpoiikuy, BeIOpaTh 3aknanky «CUrHam» U yCTaHOBUTb TakKT
KBaHTOBaHMS 5 MC, amiumtyay curHana 50 mpag u 120 mpan. Ha 3axnanke
«Perynstop» BeIOpaTh THN perynaropa «lLudpoBoit ¢GuabTp», yCTaHOBHUTH
NOJIy4eHHBbINA K03(. nepenayun 1 BBecty Matpuipl A, B, C u D. 3adukcuposarsb
W3MEHEHMS U 3aIlyCTUTh YIIPABJICHUE. 3aHECTU PE3YJIbTATHI B OTUET.

BezBate okHO «Hacrtpoliku», BbIOpaTh 3akianky «CUTHam» M yCTaHOBUTH
amruTyay curnana 50 mpan u 120 mpan. Ha 3aknaake «Perynsrop» BeiOpatTh
tun peryistopa «Il-perynarop». 3adukcupoBaTb H3MEHEHHUS M 3aIyCTUTh
yIpaBJICHHE. 3aHECTHU PE3YJIbTAThl B OTYET.

BoikmiounTs ABHUraTenb. 3aKpbITh MPOrpaMMy. BBIKIIIOUNTH OJIOK MHUTaHUS

IIPUBOJA.
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4. CogepxxaHue otyeTa
* HazBanue u HoMep padOThI, 11e]Ib padOTHI;

* JIAYX ucxoaHO# ¥ CKOPPEKTUPOBAHHOM cucTembl, a Takxke JIAUX dunptpa.

» Kospdumment nepemaun unbtpa, nepenatouHas (YHKIMS aHAJIOTOBOTO
buneTpa, Z-nepeaarounas GyHKuus udpoBoro GuiabTpa,

» CTpyKTypHas cxema Z-nepeaaTouHon GyHKIUU HUPPOBOTO GHIIbTpa

= (CucreMa pa3HOCTHBIX ypaBHEeHHI U maTpuusl A, B, C, D.

* Bce nepexoHbIe MPOIECCHl ¢ MOKa3aTeNsIiMU KauecTBa, YKa3aHHbIC B MOPSIIKE
BBINIOJIHEHUS Pa0OThI;

* BrLIBOJBI.

5. KoHTpoJsibHBbIE BONIPOCHI
= Kak no JIAYX onpenenuts Ko3hPUIMEHT nepesayu no KOHTYpy?
= Kakoii HakoH fgoixHa umeTh JIAUX B pailoHe yacToThl cpe3a’?
= Kakoii cnoco0 nporpaMMupoBanus Haubosee BoirojeH? [louemy?
* [louemy maTpunia B B gaHHON cucTteMe SBISIETCS MaTpULeld CTOJIOLOM, a HE

npsAMOYyTOJbHON Matpulieit? Uto Takoe Matpuua D?

Cnmcok nurepaTypbl
1. PykoBoactBo no cucreme Matlab.

2. TexHudeckoe onmucaHue cTeHaa (CMOTpH JabopaTtopHyto padoty Nel).
3. KOHCIEKT JIeKIHii 0 JTUHEWHOW TEOPUU aBTOMATHYECKOIO YIIPABIICHHUS.
4

. KoHCHeKT siexnunii o JUCKpETHOM TEOPUH aBTOMATUYECKOTO YIIPABICHUS.
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