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BBEJAEHHUE

VYueOHO-METOAMYIECKOC TOCOONE COCTOUT U3 ABYX YACTCH: 3adaHUH AT
KOHTPOJIBHOU padoThl U pacueTHO-rpaduueckoro 3amanus (P173).

Konrpoabnaa pabdora nmo kypey «Lludposeic ycTpoiictBa 1 MHKpPO-
NPOLIECCOPB» HAIMPABJICHA HA NPUOOPETEHHE MPAKTHUECKHX HABBIKOB M0
CHUHTE3Y Y3/I0B LU(PPOBBIX BBIMHUCIUTCIBHBIX VCTPOHUCTB WM MPEAMNOJIAracT
3HaHUC OA30BBIX PA3ACIOB TCOPCTHUCCKOTO KYPCa, BKIIFOUAIOIICTO B CCOS:
apu(pMCTHICCKUC M JIOTHUCCKHEC OCHOBBI IHU(POBOM TCXHUKH, 3aMUCh U
CXCMHYIO Peanu3anuio (PyHKITHHA anrcOpsl TOTHKH, KOMOWHAITMOHHBIC H T10-
CICIOBATCIIFHOCTHRIC VeTpoiicTBa. KoHTpoapHAsA paboTa COCTOUT M3 3a71a-
HHUH HA CIEAYIOIHUE TEMBI.

1. ApuMETHICCKHUC U TOTHICCKUC OCHOBBI HU(PPOBOH TCXHHUKH.

2. CuHTE3 CUETUHKA.

PacyeTrHo-rpajduyeckoe 3agaHye IBIACTCA 3aKIIOUUTCIBHBIM 3TAIllOM
Kypca U MPECATIOIaracT 3HAHUC CTYICHTAMH OCHOBHBIX TOJIOXKCHHUH TCOPHHN
KOHCUHBIX aBTOMATOB M CTPYKTYpPBI MUKpomnpouecccopoB. Bemonnenne P13
CITOCOOCTBYET MPHUOOPCTCHUIO MPAKTHICCKUX HABBIKOB MO CHHTC3Y V3IIOB
3JCKTPOHHO-BBIYMCIUTEIPHOM anmaparypbl M HM3YUYCHHIO BCEX Oa30BBIX
Pa3aeI0B TEOPETHUCCKOTO KYpCa.

Kasxapiii CTYACHT BBITIOHACT UHAUBHAYAIBHOC 33JaHHC, COCTOSAIICE U3
JABYX YACTEH:

a) CHHTC3 KOHCIHOrO apToMara Muu;

0) CUHTC3 SKBUBAJICHTHOTO KOHCYHOrO aBTomMara Mypa.

1. BbIBOP BAPUAHTA 3AJAHUSA

Homep BapuanTa 3amaHus BEIOMPACTCS MO HYETHIPEM MOCACIHUM LH(-
pam mHAUBHAYaIbHOTO mudpa. CreayeT NEpeMHOKUTE 3TH Maphl AP U
NPHUHATH 32 HOMCP BapHaHTA JBE TOCICIHHUE MI(PHI TIOTYUCHHOTO PE3YITb-
tata. Hanpumep, cryacaT, nmcromuii mudp 30221218, BemoaHICT BapH-
aut 16 (12 - 18 =216).



KontponpHas paboTta, BBIIOJIHCHHAS HC IO CBOCMY BApHAHTY., HE 3a-
CUHTBIBAETCS.

2. KOHTPOJ/IbHAS PABOTA

2.1. 3apanus HA KOHTPOJILHYI0 padoTy

KonuTtpomeHas paboTta COACPIKUT TPH 3aJaHHUA.

1. Beimonnenue apudMETHUCCKUX NPEOOpPa30BaAHUN B PA3THUYHBIX CH-
CTEMAaX CUUCICHUSL.

2. Peammzaumst TOruyIeCKO (PYHKINUK YETHIPEX IEPEMEHHBIX.

3. CunTte3 cueTUHKA.

3aoanue 1. BrIONHUTE CICAVIOMUC APUPDMCTUUCCKHUC OICPAIHH IO
npcoOpaszosanuto cucreM cuucicHus (CCua):

a) HICXOAHOE ACCATHUYHOE YHCIo (Tadn. 1), comeprkamee uenyrw U apod-
HYIO YaCTH, 33JaHHOE B (hopMe ¢ PUKCHPOBAHHOM 3amsITOM (TOUKOI), TIepe-
BECTH B ABOUYHVI), B ABOMYHO-AcCATHUHYIO (koa 8421) u B mecTHaanaTe-
puunyo CCu;

0) HCXOIHOC IMCCTHAAIATCPHIHOC 9HuCIO (Tadum. 2) mpeacTaBUTh B IBO-
waHO-AccATHUHOM (koa 8421) u B qecarmuanoi CCu;

B) UCXOJHBIC ACCATHIHBIC YHcIa (Tada. 3) mepeBeCTH B ABOMYHO-ICCS-
THYHYIO CHCTeMY (kom 8421), cmoskuTh amrcOpandecKy, MPeIBAPHTCIBHO
NPEACTABHB OTPULIATEIBHBIC YHCIIA B JOTIOJHUTEIBHOM KOJE, a PE3YIbTAT —
B aecsatiuHO CCuy;

') UICXOAHOE YnCo u3 Tabn. 1 mpeacrasute B popMme ¢ miaBaromeii 3a-
MATOH (TOYKOM) ¢ TOYHOCTBIO A0 YCTBCPTOTO ACCATHIHOTO 3HAKA MOCIC 3a-
MATOH.

Tadoauma 1

Bapuautn1 3a1anmii

TMpeanoceHas IMocneanas mudpa BapuanTa
Lu(pa muppa 0 1 2 3 4
0 371,135 258,341 236,712 | 148.124 | 124261
1 157.913 126,145 234611 | 791314 | 236.910
2 245,678 346,112 478245 | 145124 | 235,113




Oxonuanue 1adm. 1

TpeanoceaHss [Tocneausaa nudpa Bapuanra
mppa mujppa 0 1 2 3 4
3 236.711 139.123 178.124 235132 | 136.891
4 214,145 124,561 148,245 367,415 | 368,123
5 345.810 125,131 378,121 135810 | 341213
6 235912 345.801 145,614 461,245 | 246,131
7 346,721 125,314 236811 | 456,714 | 234232
8 361,123 134,115 279,103 568,297 | 689,435
9 158,214 237,125 345,281 248,135 123,101
[peanocieanas Iocneanss nudpa BapuanTa
mudpa mudpa 5 6 7 8 9
0 156,814 136,112 145,114 135,121 138,315
1 346,213 245314 345213 | 241413 | 124,101
2 458.112 247211 269131 | 679.451 | 691314
3 136,101 126,141 257101 | 345,131 | 245,913
4 368.219 678.121 157.123 679.141 129.141
5 167,891 129,213 367,112 789,131 | 246,211
6 234.135 135,121 378.121 | 246,135 | 236,712
7 456,811 124 411 459,145 126,812 | 451,121
8 236,711 141,415 145610 | 367913 | 589,123
9 467.159 246,191 691.214 357.149 | 571.532




BapuanTsl 3a1anumii

Tadauma 2

IIpen- Iocnennss uudpa BapuanTa
MOCICHSIA
mrdpa 1 2 3 4 5 6 7 8 9
mudpa
0 2FH | 2EH | 2DH | 3CH | 3AH | 3BH | 41H | 57H | A8H | B7TH
1 9CH | 9DH | 9EH | 9FH | AOH | A1H | A2H | A3H | A4H | ASH
2 A6H | ATH | ASH | ASH | AAH | ABH | ACH | ADH | AEH | AFH
3 BOH | BIH | B2H | B3H | B4H | B5H | B6H | B7H | B8H | B9H
4 BAH | BBH | BCH | BDH | BEH | BFH | 96H | 97H | 98H | 99H
5 4AH | 53BH | 6CH | 7DH | 8EH | 9FH | 77H | 78H | 79H | 85H
6 EIH | EOH | DFH | DEH | DDH | DCH | DBH | DAH | D9H | DSH
7 EBH | EAH | EO9H | ES8H | E7H | E6H | E5H | E4H | E3H | E2H
8 F5H |FF4H| F3H | F2H | FIH | FOH | EFH | EEH | EDH | ECH
9 FFH | FEH | FDH | FCH | FBH | FAH | F9H | F8H | F7H | F6H
Tabnouma 3
Bapuanrsl 3axanmii
[Ipexmocnen- [Mocaeansas mudpa BapuaHTa
HsL1 nEdpa
mudpa 0 1 2 3 4 5 6 7 8 9
0 26 | -54 56 | —60 | 63— 59 67| 69 |-73| -33
54 26 | 28 | 89 28 48 | 28| 24| 89 85
| 28 | =56 57 | -6l 64 51| 68| 69 |-75 85
56 28 | =79 | 88| -27 49 27| 25| 85 34
) 24 91 81| 92| 56| =36 | 39| 56| 81 34
—14 | -74 45 | —44 48 37 | 49| 37 |41 | -72
3 56 49 58 | o4 91 45| 23| 25| 71 99
-91 36 | 28| 32| 34| 26| 28| 75|-24] -26
n -36 34 24| 84 71 91 98 1 97| 95 92
89| 65| —46 | 28 | 28| 27| 25| 23 |24 | -25




Oxonuanue 17adm. 3

[Mpeamocaea- [Mocrenusas mudpa BapuaHTa
HAA nadpa
5 49 48 47 | 45 43 41 391 37| 38 43

—75 | 28 | 23 | 22 | -21 20| -18 | =25 [ 85| -84

45 47 49 | 51 33 43 | 43 | =53 |51 | 49

6 23| 25| 99|73 | 48| 29 29 48 | 73 99
7 33| 35| 37| -39 63 39 37 37 | 35 39
48 49 51| 53| 39| 53| 51| 50| 47| -23

3 63 65 67 | 68 73 | =73 | 68 | 67 | 65| —69
23 | 25| 24 | =23 | 28 28 23 24 | 25 23

9 =27 | 28 | =29 | =30 | 31 33 34 35| 37 39

55 56 37 | 58 39 60| 61| 60|62 —64

Jaoanue 2. Jlornueckas PYHKIUS ICTHIPEX MEPEMCHHBIX X1, X2, X3, X4
UMEET UCTHHHOE 3HAYCHHE HA TeX HAOOPaxX BXOAHBIX MEPEMEHHBIX, KOTO-
PBIC SKBUBAJICHTHBI ACCATHIHBIM THCTaM, VKa3aHHBIM B Tabm. 4, T. ¢. 3a1a-
HBI B 9HCI0BOM BHAC. TpedyeTcs:

a) MOCTPOUTh TAOIUITY UCTHUHHOCTH (DVHKIHH YCTHIPCX VKA3aHHBIX IIC-
peMeHHBIX U 3anucaTth Ang Hee CAIH® u CKH®;

0) MUHUMH3HUPOBATE TONYYECHHYIO (PYHKUHMIO TrpaguuecKuM METOAOM
Kapuo—Beiiua w/uim aHATUTHICCKH, HCTIOB3YS 3aKOHBI a/ITT¢OPhI JIOTHKH;

B) HA OCHOBAaHHH IOJYUYCHHOM MHHHMMAJIBHOM (TYMHKOBOM) (pOpMBI mie-
PEKITIOUATCIBHON (DYHKIIMHA TMOCTPOUTH JIOTHUCCKYIO CXCMY HA MHKPOCXC-
MaxX IPOU3BOJILHOM CCPHHU.

Tabnuua 4
Bapuanrel 3a0anmid
Ilpex- TMocnemuss mudpa BapuaHTa
TOCTICTHAA
uuppa
mmdpa 0 1 2 3 4
0 0,3, 7,10, 2,58, 12, 0,2,3,6, 1,4,8,10, [ 0,1,2.4,5,
11,13, 15 13, 14, 15 7,12, 13 11,12, 14, 15| 6,11, 14
1 0,1,5,7, 1,2,6,8, 2,3,4,6, 0,7,9, 10, 2,3,6,7,
9,10, 13 10, 14, 15 10, 11, 13 13,14, 15 | 9,10, 11, 12




Oxonuanue 17adm. 4

Tlpen- Tocneauss muppa BAPHAHTA
TIMOCICIHAA
mappa
adpa 0 1 2 3 4
) 2.4.5.6. | 3.4.6.8 | 4.7.8.10, | L4.56 | 0.2.3.5
7.8.15 | 1L12.14 | 121415 | 111214, | . 1013
. 2.3.6.7.10.| 13.6.9. | 0.L7.8. | 2.3.5.10. | 0.1.3.6.8.
101213 | 111213 | 101214 | TL12.13 | 9,12 13
) 0.1.10,11 | 0,1.2.4.5, | 1.4.8.10. | 0.3.6.7. | L3.6.8.
121415 | 61114 |11,12.14.15| 81415 | 9.12.13
5 3.4.5.6. |1.2.5.7.10.]0.3.7.8.11. | 1.3.5.6.8. ?§3i§’12’
7.8.9.11 13.15 12.14.15 | 9,10, 13 A% 18
) 2.3.5.7. | 3.4.5.6. | 0.1.4.5 | L4611 | 0.2.4.6
010,11 | 7.8.9.11 | 6.1L14 | 121415 | 111315
7 0,2.4,6, 0,125, 2,3.6,7, 0,4,5.6, 2,3.4.5,
7913 | 7.9.13.14 | $1L12 | 7914 | 12,13 14
. 36,1011 | 1.3.4.6. | 0.2.7.8. | 2.5.6.8.9. | 4.6.8.9.
12.13,14.15| 7.8.11.15 | 9.10.15 | 10,1112 | 11.13.15
. 1.5.8.10, | 0.2.3.7. | 2.3.4.5 | 0248 | L2.3.4
11.12,14.15] 9,11.12.15 | 810,11 | 10.13.15 | 5.9.10,13

3aoanue 3. Ilo cBoemy HOMEpY BapuaHTa U3 TabA. 5 BBIMHUCATH UCXO-
HBIC JAHHBIE A1 PACUYETa. YHUCIO Pa3psa0B CUCTYHMKA, MOAYIIb CUYETA, THII
TpUrrepa U cepuro MukpocxeM. Ilo mociaennedt umndpe HOMepa BapuaHTa
3aJaHus U3 TabJ. 6 BBIMKCATH MOCIEA0BATEIPHOCTh KOAOBBIX KOMOWHALIMH,
Ha4YMHAsI C HOMCpA CTPOKU Hadaima cucta. KommiecTBo KOJOBEIX KOMOWHA-
i paBHO MOAVMO cucta (M), DTa mocrnea0BaTCIPHOCTE ABISICTCS OCHO-
BOU JUIsI CHHTC3a CUCTUHKA.

Ecnm v Bac ykazaHsbl ABa THIIA TPUTTEPA, TO ABA MIAIIIAX Pa3psaa BbI-
MOJTHSFOTCSI HA TIEPBOM THIIE TPUITEPA, & OCTATBHBIE — HA BTOPOM.

Ecan uncno pazpsaos cuetunka paBHO 4, a B Tab. 5 yKazaHsl mATHPA3-
PAIHBIC ABOWMYHBIC YUCIA, TO JICBBIH (CTapInuii) OUT KOAQ OTOPACKIBACTCS.

Ecan HOMEp BapmaHTa MPEBBIMIACT YUCIO 29, TO U3 HOMEpA CICAVET
BBIUCCTE 30.



BapuanTel 3a1aHuil 1J1 CHHTE3Aa CHETYNKA

Tadauma 5

Homep Uucno Howmep
BAPHAHTA | pPa3psAOoB Mozy s CTPOKH T Copus
cuera (M) TPUTTEPA UMC
3aJaHH (1mT.) HAYAJ1a CYETa

0 4 11 0 JK,D 155
1 5 17 0 T 555
2 4 12 1 JK 1533
3 5 18 1 T 531
4 4 13 2 RS 561
5 5 19 1 D 564
6 4 14 3 RS 155
7 5 20 0 T.D 555
8 4 11 4 JK, T 1533
9 5 17 1 D. T 531
10 5 18 2 T.D 561
11 4 12 5 JK, D 564
12 5 19 1 T 155
13 4 13 6 JK 555
14 5 20 0 D 1533
15 4 14 0 T, JK 531
16 5 17 | D 561
17 4 11 | RS 564
18 5 18 2 T,D 155
19 4 12 2 JK, T 555
20 4 13 3 RS, T 1533
21 5 19 0 T,D 531
22 4 14 4 D, JK 561
23 5 20 0 T 155
24 4 11 5 T, RS 555
25 5 17 2 D 1533
26 4 12 6 RS 531
27 5 18 1 D 561
28 4 13 0 D, JK 555
29 5 19 1 T 1533
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Tadauma 6

BapuaHThI CMEHBI COCTOSAHMI CHEeTUYNKA

Bapuanr
[MTocneaustist 1udpa HoMepa BapyaHTa 3a/IaHUs
Howmep 0 1 2 3 4 5 6 7 8 9
CTPOKH
0 00000 | 00010 [ 00100 | 00110 | 0T000 | 01010 | 01100 [ 01110 | 10000 [ 10010
1 00001 | 00011 {00101 {00111 |O1001 {01011 | 01101 {01110] 10001 | 10011
2 0001000100 [ 00110 {01000 | 01010 {01100 | 01110 [ T0000 | 10010 [ 10100
3 00011100101 {00111 {01001 |OT011 {01101 |O1111 [ 10001 | 10011 | 10101
4 0010000110 [ 01000 | 01010 | O1100 | 01110 | 10000 [ TO010 | 10100 [ 10110
5 00101 100111 [OT001 {01011 |OT101 {01111 | 10001 [ T0011 ] 10101 [ 10111
6 00110101000 [ 01010 {01100 | 01110 | 10000 | 10010 [ TO100 | 10110 [ 11000
7 0011101001 (01011 {01101 | OT111 {10001 | 10011 [ 10101 | 10111 [ 11001
8 01000101010 {01100 {01110 | 10000 | 10010 | 10100 [ TOT10 | 11000 [ 11010
9 0100101011 [O1101 {01111 | 10001 [ 10011 | 10101 [ 10111 ] 11001 [ 11011
10 01010101100 {01110 | 10000 [ 10010 | 10100 | 10110 { 11000 | 11010 [ 11100
11 01011101101 {01111 | 10001 [ 10011 | 10101 [ 10111 | 11001 | 11011 | 11101
12 0110001110 [ 10000 | 10010 [ 10100 | 10110 | 11000 [ 11010 | 11100 [ 11110
13 01101 | O1111 [ 10001 | 10011 {10101 | TOT11 [ 11001 | T101T [ 11101 { 11111
14 01110 10000 [ 10010 | 10100 [ 10110 | 11000 [ 11010 | 11100 | 11110 | 00001
15 0111110001 [ 10011 | 10101 {10111 | 11001 [ 11011 | 11101 | 11111 {00011
16 10000 | 10010 | 10100 | 10110 { 11000 | 11010 [ 11100 | 11110 | 00010 | 00101
17 10001 [ 10011 | 10101 | 10111 {11001 | 11011 [ 11101 | 1111100100 |00111
18 10010 [ 10100 | TOT10 | 11000 [ 11010 | 11100 [ 11110 | 00001 [ 00110 | 01000
19 10011 [ 10101 [ 10111 | 11001 {11011 | 11101 [ 11111 0001100111 {01001

2.2. MeToauyeckue yKa3aHusi U NOsICHEHUs K padore

2.2.1. Cucmemui cyuucienus

Cucrema cuncieHus (CCa) — 370 COBOKYITHOCTD MPABHIT 3AITUCH THCCTT
mudpossivu 3HaKkaMu. CCd OBIBAIOT MOUYUOHHBIMY T HENOIUYUOHHBIMU
(manpumep, pumckas CCua).
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B BRMHCIHTCIPHOM TCXHHKE HCHOIB3YIOTCA TOIBKO MO3HUITHOHHBIC CH-
CTEMBI CUUCIICHUSI,

Yucno B mrodoi nozuuuoHHoN CCa MOYKHO TPEICTaBUTh B BUAE MOCIIEC-
JOBATCIBHOCTH UQP:

A=a,a,_;.a1a0,b_1b_5..b_y ,

rae d;, b; — uudpsl JAHHON CHCTEMBI CUHCIEHUS;
WU B BHAS (POPMVYJIBI PA3IOKSHHUS

A=a,p" +a, \p" .. +ayp® +apt +agp” +

+ b_lp_l + b_2p_2 + ...b_kp_k,

IJIC » — OCHOBAHHUC CHUCTCMEBI CUHCICHHS (KOJIHUCCTBO PA3MIHBIX HUpp B

CCu); pl — BEC CAMHUILIBI JAHHOTO Pa3psaa.

B 9BM ucnons3yrorcs CCu ¢ ocHoBanusivu p = 10, 2, 8, 16.
PaccMoTpuM 3TH CHCTEMBI CUUCTICHUSL.

Hecaruunas CCu. p = 10. Pazpemcunnic udpor (0, 1, 2,3, 4, 5,6, 7,
8, 9). Uucmo MOKHO TIPEACTABUTD TaK:

Arp =247,56,0=2-10> +4-10' +7-10° +5.1071 +6.1072,

Beca cocemHHX pa3psaoB BJICBO M BIPABO OT 3AIITOH Pa3IHUYAIOTCH B
aecats pas (p = 10):

...1000 100 10 1, 1/10 1/100 1/1000...

Heoununasa CCu, p =2, Pazpemennsie mudps (0, 1). Yucno npeacras-
JSICTCS TAK:

Ay =101110,101, =1-2° +0-2% +1.2° +1.2% +

4121402 41271 40272 41.273 = 46,625,

Beca coceHuMX pa3psoB BJICBO M BIPABO OT 3AILITON PAa3HYAOTCS B
aBa paza (p = 2):

..32168421,121/418...
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Bocbmepuunaa CCu. p = 8. Paspemennsic mudpsr (0, 1,2, 3,4, 5, 6,
7). Uucno mpeacTaBmsIeTCs TaK:

Ag =125,465=1-8% +2.8' +5.8" +4.871 +6.872 =

=64+16+5 +O,5+6—64:85,610.

Beca cocenmHUX pa3psaaoB BICBO M BIPABO OT 3AIITOM Pa3iHYarOTCd B
BOCEMB paz (p = 8):

..4096 51264 8 1, 1/8 1/64 1/512...

Hlecrnagnarepuunaa CCu. p = 16. Pazpemennnie uudper (0, 1, 2, 3,
4.5,6,7,8,9, 4, B, C, D, E, F). Yucao npeacTaBascTCs Tak:

A =24F Cd1s =2-16° +10-16' +15-16Y +12-16 71 +4-162 =

5124160+15+2 2 _687.76,,.
16 256

Beca cocemHUX pa3psaa0B BICBO M BIPABO OT 3AILITOM Pa3iHYarOTCd B
IMCCTHAAIATE pas (p = 16):

...4096 256 16 1, 1/16 1/256 1/4096...

BriojHe 04eBHAHO, UTO A/ 3alMCH OJHOTO U TOTO YK€ YHCIIA B PA3HBIX
CHCTEMAaX CUHCICHUS TPEOYETCS pasHOE KOIHUSCTBO paspsaoB. OCHOBAHHE
CCu BO BCcEX cCHCTEMAX 3AMUCBIBACTCS OAUHAKOBO: 10,

2.2.2. Ilepesoo uucen uz o0Hol cucmemsl 8 0py2yio

[lepeBoa HEmbIX YUCCT U IPABUIBHBIX APOOCH BBIMOTHACTCS IO PA3HBIM
npaBuiaM. B eHCTBHTEIEHOM YHCIC MEPEBOIAT OTACIBHO LICIVIO H APOO-
HYIO YaCTH.

IlepeBoa uenbix unces. st nepeBoga HCOOXOAUMO HCXOTHOC YHCIO
pazaenuTh HA ocHOBaHHE HOBOM CCu A0 MOIyYEeHHS LEJOrO OCTATKA, SIB-
JISIOIICTOCA MIIAIIINM Pa3psaaoM YHCIa B HOBOM cucTeMe cumcicHus. Ilo-
TYICHHOC YaCTHOC CHOBA JCTHM HA OCHOBAHHMC — M Tak A0 TCX MOP, MOKa
JACTHOC HC CTAHCT MCHBIIC HOBOTO OCHOBaHHs. Bce omepalivi BHITIONHS-
1oTcsa B ucxo o CCu.
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Hampumep, oCcyImecTBUM NCPEBOA U3 ACCATHIHOH B JBOHYHYIO H BOCH-
mepuunyio CCu. Bozpmem pecsatuunoe uncio A = 124:

A= 124 = 11117100
JeneHyerd Ha 2

124 lf'?'zﬁ 74,

124}—}3_}_ 124|_

02 1 }_}— TN -
1 & }— 40 E;

Amnanoruuno niepesogmm 10— 164 = 1244, =7C:

12416
1127
12

IlepeBoa 8 — 2 Takke BBIMOJIHACM ACICHUCM:

A=174, =1111100,

174 2

16 [76 |2

BTG }2_2

1416 < 1?‘|T,-—2
016 E Ly |3 |2_
0 17 1

2
1

~|

OaHako BBIMIOIHATE JACICHHC B BOCBMCPHYHOHM CHCTEME HE BCETIA
y100HO (MOICO3HATCIBHO MBI A¢auM B aecaTuaHor CCul), mostoMy B 1aH-
HOM CIIyYae HCIOIB3YETCA OOee MPOCTOE IMPABHIO. KAKAYID BOChMEPHU-
HYI0 Py NPEACTABISIIOT TPHAAOU JBOUYHBIX:

174
VAN
oot 111 100

AHaNOTUYHO ACIal0T OOPATHBIA MEPEBO, T. €. JBOHYHOE YHCIO pazOH-
BAKOT HA TPHAJBI OTHOCUTEIBHO KPAMHETO MPABOTO paspsaa (MIu 3arsToi),

14



a KOKIYIO TPUAAY MPEACTABIIOT BOCbMEPHUIHOM 1udpoi. [lepesoa 16 — 2
BBITNIOJIHSKOT C ITOMOLIBIO TETPAL;

fC

T
0111 1100

IlepeBoa n3 apomunoit CCY B BOCBMECPHYHYIO H IMCCTHAMIATHPHIHYIO
(1 0OpaTHO) BBHITIOTHACTCS TaK XKC:

1 24 53 4 1 —3
T s T
10717100071700001

B 3 E 1 —+16

IlepeBoa npaBHIbHBIX AP00eii. ITOT MEPSBOI BHIMOIHICTCS YMHOKE-
HHUCM HCXOTHOTO WHCIa Ha ocHoBauue HoBor CCu. llemas gacth mpom3se-
JCHHUS SABILICTCSA CTapIDUM paspsaaoM YHCIAa B HOBOHM cucteme. [pobOHyio
4acTh MPOU3BEACHUS CHOBA YMHOKarOT HA ocHoBaHue CCu u 1. A. Bee one-
paumH BEITIOTHSIOT B HCXOHOH CCu.

Mepesox: 10 >2 A=0,35,,=0,01011:
, 0,35
7

=

=
=
e (|

x

=

o0
ra O

P
| L

Ma O

B obmem ciayuac mepeBo] mMpaBHIIBHBIX apoOch OcckoHeucH. Ymcio
Pa3psA0B B HOBOM CUCTEME MOKHO HAWTHU UCXOJsl U3 OJUHAKOBOU TOYHOCTH
npeacTaBicHus dncel B pasHeix CCu.

OauHAKOBas TOYHOCTh — OAMHAKOBBIC BCCA MIQAIIHNX PA3PAI0B YHCCIT

P—n,p _ q—nq

3

rJaC p U g — OCHOBaHUS cTapoi U HOBOU CCd COOTBETCTBCHHO.
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Hanpumep, ams pecstuanoro uwmcna .35 Bec muagmero paspsga
1/100 = 0,01, a ana aeomunoro uuciaa 0.01011 Bec mmammero paszpsaa
1/32 = 0,03.

bepem norapudm 1o 0CHOBAHHUIO p:

p

logpq'

—n, =-nglog, g, oTKy K@ HaXOAMM 1, =

P

Tormanpu p=10, ¢g=2 noaydaem

py =10 _ M0
lg2 0,3

Ecau nyg =2, 10 B HoBOM CCH4 yHCIO pa3psa0B paBHO

2

Ny =——=7,
2703
3 . .
anpu my=3 n = 03 10. Jlas BOCBMEPHYHON M MICCTHAALATCPHIHOM
CCu umeem
Pig Mo n
8 T 1e8 09 T 12

N3 necstuunoit B Bochbmupuunyro CCu mepexoauM mo ToMy ke Tpa-

BUITY

10 >8, A=0,35,5=0,263g =2-87 '+ 6.82+3.87=

=0,25 +i +i;o,35.
64 256

AHnamoruaHO MOKHO aAcmark nepeBod B mawoOyio CCu. IlepeBox us
8 — 2 —>16 (1 06paTHO) BHITOTHACTCA ¢ MOMOINBIO TPHAA U TCTPaI, KOTO-

PBIE OTMEPAROTCS OT 3AMSATOH.
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2.2.3. Apuchbmemuueckue onepayuu 6 paziuynsix CCy

Apudmerraeckue onepaunu B pazmuaabix CCd BRIIOMHSAIOTCS HA OC-
HOBAHHUH TAOIUIL CJIOKCHHUS U YMHOKCHUS:

0+0=0 0*0=0
0+1=1 0*1=0
1+0=1 1*0=0
1+1=10  1*1=1

NBonunasa CCu. Bo3pMeM JBa ACCATHUHBIX YHCIA H BBIITOJIHHM CJIO-
JKCHHC, BRIYUTAHUC U YMHOKCHHC:

A :510 :1012,

B=35p=111,=1-2"+1-2" +1.271 =2 +140,5=3,5;

£+B=1010 A-B=10110
11,1 \ 1 111 . 1
Tomd =1-23 +1.271 =8.5,,; — omi=1.2"+1.27"1=15):

A7B= 101
111
101
101
oot =1-24+1-2Y +1.271 =175, .

Bocbmepuunaa CCu. BrimonHuM CloKEHHE, BBIYUTAHUC U YMHOMKC-
HHE B3SITBIX HAMM YHCET:

A:510:58;
B:3,510:3,48:3-80+4-8_1:3+%:3,5;
A+B=5.0 #-B=50
a4 . 3.4 . y
0.4 =1-8" +4.871 =8.5),: 14 =1-8" +4.871 =1,5),:

17



714 =2-8' +1.80 +4.871 =175

Temeps B CCu ¢ ocHoBanueMm P =16:

A=351p =55
B = 3,510 = 39816;
A+B=510 4-B=F.0
35 38
g6 =8-16" +8-1671 =85 T8g=15y
A*R=38

2 1 0 1
1.8 =1-16 +1-16"+8-16 " =16+1+0,7=17.5.

Hano moMHUTE, 4TO MPH MEPEHOCE B CTAPIIUN PA3PSA YXOAUT YHCIIO
cauHUIl, paBHo¢ ocHoBanmto CCu, a Mpw 3acMe U3 CTAPINEro paspsga npH-
XO/IAT YUCIIO ¢AUHHIT, TaK K¢ paBHOC ocHOBaHUt0 CCH.

2.2.4. Qopmsl npedcmasieHs yucen

Haumenpmas mepa uH(bOpPMALHH, UCMONB3yeMas B IH(PPOBONH TEXHH-
k¢, — 1 Our (oauH ABOWYHBINA paspsna). [Ipon3BoOgHBIME OT 3TOM €AWMHUILIBI
SIBJISIFOTCSI:

1 Gaitr = 8 buT;

1K = 2" 6ur = 1024 6uTt (kum0);

IM =2"" K =1024 K (vmera);

1T =2""M = 1024 M (rura).

Hapsiay ¢ 3TUM HUCTIOAB3YVIOTCS U APYTHE €AUHHULIBI — CJ0OBO, TOJIYCIOBO,
JIBOMHOE CIOBO (CIIOBO MOMKET PaBHATHCS |, 2, 4, 8 WIH MHOMY UHCTy OaiT),
nojc (1o 256 Gaiir).

B 3BM wucnons3yroTcs a8e (GOPMBI IPEICTABICHUS YUCET: ¢ (PUKCHPO-

BAHHOM 3amaTod (cCTCCTBCHHAA (PopMa) U ¢ IUIABAFOIICH 3amaToi (mokasa-
TenbHAd opma).
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@®opma ¢ duxcupoBaHHOi 3anaToil. Mcmomb3yeTcs a1 3amucH 1ie-
neIX uncen. UMeeTcst A1Be PasHOBHIHOCTH: 3HAKOBBIC W OC33HAKOBBIC UHC/IA
(puc. 2.1).

bBes sHaka
Cnopo: 2 Gakma

1514 10

Co FHakomM

|
Mop sHak

0 - nmoc
1 - mHHYC

Puc. 2. 1. @opmaTel UEABIX YUCEN
MuHUMATEHOE TI0 MOAYJIE) YHCI0, KOTOPOE MOKET OBITh MPEACTABICHO

B 3ToM (hopmare: O u 1.
MaxkcumManbHOE YUCIIO PaBHO

Ao =212 —1=32767; (co 3HaKom);

210 _1-65535,, (6e3 3naxa).
®opma ¢ naBariueii 3anaToii. Yucio npeacTasnsiior B BUAE
+
N =+mp™,

IIC M — MaHTHCCA YHCTAa — mpaBWiIbHas apodOs; p — ocHoBaume CCu;
g — TIOPSTOK THCIIA,

1
Ecnu maHTHCCa HaxoguTtcs B mpeaenax — <m <1, TO roBopdar, 4To
P

UHUCIO HOPMAIU306AHO .

0,26- 10 — HOPMAJIN30BAHHOE YUCI0,

0,026- 10'° — me HOPMAIM30BAHHOC YHUCIIO.
Hopmanuzaruio uncen MalyHa BHIMOMHIET ABTOMATHYSCKU B PabOTacT
TOJIBKO ¢ HOPMaJIU30BaHHBIMHU YHCIIAMH.
Krnaccuuecknii gopmar umcnia ¢ IJIaBaromIeH 3amaToi MpeIcTaBiIcH Ha
puc. 2.2.
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MaHTuncca Mopapok CnoBo 4 banTa

J " 24 6uTt l 6 6UT .
3Hak

0 — nnioc 3HaK
1 — MUHYC nopsAka

Puc. 2.2. ©opmart ¢ NIABAKOWICH 3aMATOU

31ech 3angTas B MaHTHCCE (PUKCHPOBAHA MEPE] CTAPIIUM Pa3psaoM, a
MOPAIOK — IIEITOC TUCIO (3amaras GHUKCHpPOBAaHA TOCIC MIAJIICTO pa3psaa).
B pa3spsaaiHOM CETKC 3amsaThlc HHTAC HE CTOST, OHH TMOAPa3yMCBAIOTCS B
OMPEACICHHOM MCCTE.

MakcuMaabHOC THUCI0, KOTOPOC MOKET OBITH 3alTHCAHO B 3TOM (hop-
MaTe:

6
A=1.2%"D =20 =10 tax kax 10% =253,
otkyaa X =631g2=63-0,3=19.

MuHUMaTPHOEC HOPMATU30BAHHOE YHCTIO

6
A, =270, 7@ o 371 5788 98 10

B stom ¢dopmare ecte 0gHO 3aMEUATEIBPHOE YHUCIO — HYJb. Paznugaror
UCHMUHHBIE HYIb — KOTJA BO BCEX Pa3psiaaX MAHTHCCHI CTOST HYJIH, H M-
wunHslli (HOpMANU308aHHbIN) HYIb, KOTAA YHCIO MCHBIIC MHHHUMAJBHO
NPEeACTABUMOro B AAHHOM (hOpMATe, OH MOMKET OBITh KaK MOJTOKUTEIIBHBIM,
TaK ¥ OTPHIATCIBHBIM (puc. 2.3).

v g A i
—A max | 0 . Htraz

MamuHHBI A HY b

Pue. 2.3, [lnanasoH uncen opMara ¢ mIaBaromei
3amATOH
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CyImecTByeT MHOTO Pa3THIHBIX (DOPMATOB € IUTABAIOIICH 3aIATOH. JTO
OCJIOXKHAET TIEPEBOJ MPOrpaMM ¢ OJHON MAIIMHBI HA APYTYIO, MO3TOMY B
1985 rogy Obin mpunar mexayHapoaHeri cranpapt 1EEE-754, xotopsri
OTOBAPHBACT YCTHIPE (OpPMATA C MIABAOLICH 3aITSITOMH.

BbazoBbrii oguHapHblii ¢dopmar. CroBo anuHON 4 Oalita, B KOTOPOM
HCIIONTB3YETCST CMEIICHHBIN MOPSAOK (XapaKTEPUCTHKA) YHCIA, JAHO Ha
puc. 2.4,

| ks  [manTucca|4 Gadma

J gEuT » 23 6ur
JHak

O-nnmoc
1-rAlHY

Puc. 2.4. ba3oBblid 0AUHAPHLIH (pOpMAT
C IJIABAKOLICH 3amsITOH

3anATeIC AT XapPaKTCPUCTHKHA U MAHTHUCCH (PUKCHPOBAHBI. XapakTCpH-
CTHKA — LEA0e 4Yucino 0e3 3Haka, Al HeE 3arsITasl PacroIOkKeHa TOCE
MJIagwero paspsiga. dmst MaHTHCCHI 3amsiTasi pacioioKeHa nepes CTapIium
paspsLaom.

X = 128 + g — cvemennbii mopaaok (2”7 —1=235 — MakcHMaIbHOE
ynca0 B 8 Ourax). XapakTepHCTHKA YUCIA BCETAA MOJ0KUTEIbHA!

X >0,
g=127, X =255,
g=-128, X =0.

ITO yHpoImaeT BBHIMOJTHCHHC apHU(METHUCCKHUX OTCPAITHI, TaK KaK He
HAJ0 MPOBEPATH 3HAK Mopaaka. B atom popmare

AmaX z1'2’].27 z1038j

X =127g 2= 127 1), 3= 38.

" +
IlosToMy amanas3oH uncen Takou: N = +1058
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[lo cpaBHCHHIO C KJIacCHUCCKUM (hOpMATOM JHANA30H UHCCT 3HAYTH-
TEJBHO LIMPE, HO MaHTUCCA yucna Ha | Our meneme. [loatomMy TOUHOCTH
npcacTaB/JICHHA JOKHaA 6bITb XVZKC, HO TaK KaK YHCJI0 BCCrAia HOPMAaIHU30-
BAHO, TO TICPBYIO CAMHMILY TMOCJC 3AMATOM HC XPAHAT, 4 MOAPA3yMCBAKOT,
MO3TOMY TOYHOCTB YHCEN TAKAs XK€, KAK B Kiaccuueckom ¢opmare. B atom
hopMare UCTIOMB3YCTCS TaK HA3BIBACMAS CKPbIMAsl eOUHUHA MAHMUCCHI.

bazoBblii aBoiinoii ¢opmart. 3aechk cmoBo amuHoi 8 OailT (puc. 2.5),
CMeLIEeHHE TIopsiaka coctasisiet 1024,

CNOEQ

i MaHTICCS .
H-Ka 2 GalT

J 116er ™ 52 Gur
SJHakK

O-nnwoc
1 -rAHYC

Puc. 2.5. Bazosbrit 1BOMHHOH opmar

Xapaxrepuctuka X = 1024 +g.
IMopsanok MoxkeT HaxoAUThCH B mipeacnax —1024 <g< 1023,
Jyana3oH 9uceN CIeaYOIIHH:

4 =1.21024.

X =10241g2=1024-0,3=308;

N =+1053%8

B GazoBbix dopMarax 3HAYEHHE XAPAKTCPUCTHUKH, PABHOE HYIIO, COOT-
BETCTBYCT HYJICBOMY UHCIY, & 3HAUCHHE XAPAKTCPUCTHUKH, PABHOC MAKCH-
MYMYV, COOTBETCTBYCT OCCKOHCTHOCTH.

Manrtucca anuHo# 24 OuTa COOTBETCTBYET TOYHOCTH MPCACTABICHUS
qucna 6—7 accatudHbix mudp. Mantucca amuHOH 52 6WTa COOTBETCTBYCT
TOYHOCTH mpeacTaBacHus 16—17 aecaruanbix oudp.

MNmerorest Takke W paciiupeHHble (OPMATBI, HO WX MBI HE paccMar-
pUBacM.

22



2.2.5. Mawunnoie koowor

Hezapucumo ot dopmbr 3ammcu uucel (¢ (pUKCHPOBAHHOW WM TIaBa-
IOLICH 3amsiToM), Bee uncaa B IBM npeactaBisiioTCs B BUAS CNICILHATBHBIX
KOJIOB — MPSIMOTO, OOPATHOTO HITH JOTIOJTHUTCILHOTO,

Ipsamoit ko UCTIONB3YETCS TS XPAHCHUS TUCCT B MAMATH U BBITIOTHC-
HUS OTICPAITHU YMHOKCHU.

OOpaTHBIHA U JOMOJTHATSIBHBIH KOJABI HCIIOIB3VIOTCS TS CIOKCHHS TT10-
JIO’KMTEBHBIX H OTPHIATCIbHBIX YHCEIT.

PaccMoTpuM MammWHHBIE KOABI HA TPUMEPE YHCET ¢ (PMKCHPOBAHHOH
3aI4TOM.

Ipamoti xkoo:

[A)p =0 apa, 4.0y, A20;
Al =1 a,0,4...nay. A<0.
3HaK «III0C» KOAHPYIOT HYJIEM, a 3HAK «MHHYC» — eIHHHLEeH. JHAK

YHCJIA 00513aTeJIbHO J0JI2KeH ObITh B J1I000M MAIIMHHOM KojAe, HAa-
npHMep:

Uucao [ Ipsmvo¥ ko
+1101 01101
—1101 11101
+0,1101 01101
—0.1101 11101
—).0000 10000
+0,0000 00000

3arsTas B KOAE HE MUIIETCA. UMCI0 HYJIb B OPIMOM KOJAE UMEET ABOM-
HOE M300PANKECHUE — MOJIOKUTEIBHOE U OTPHULIATEIBHOE .
Obpammtii KOO:

[Alosp =0 aya, ... anay, A20:

[Alosp =1 anan-1...a1a0, A<0,

rae a; =1—a; — pononnenue unucaa a0 1 (MHBEpCHs pa3psIOB JABOHUHOTO
YHC/1a), HAPUMED !
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Yucno OO0parHslii KO
+1101 01101
—-1101 10010
—0,1101 10010
+0,0000 00000

Jononnumenvuwlii K00

[Alpor =0 apa,_y...aqay, A20;

[Alon =1 anan-1..atao +00..01, 4<0,

rae «; =1-a; — nononHeHne 4nuciaa A0 1 (MHBEpCHSA pa3psIOB JBOUUHOIO

YUCIIA).
JIONOMHUTEIPHBIH KO YHCIA — 3TO OOpaTHBIH KOJ TUIKOC €IHMHHLA B
MIIQAINUHN paspsij, HanpuMmep:

Unero JIOTIO THUTC TLHBIH
KOJ

+1101 01101

—-1101 10011

—1100 10100

JonoMHUTEIbHBIH KO MPAaBHIBHOM APOOH — 3TO JOTIOIHEHHUE YHCTIA 10
OCHOBaHud CUCTeMbl cuucnenus. A+[A];,; =10, rae 10 — ocHoBanue
CCu,

HONOMHUTEAPHBIM KOJ #-PA3psSAHOrO LEIOr0 OTPULATEIBHOrO YHCIA
CCTh PE3YJIBTAT BBIYUTAHMS 3TOTO YHCHA U3 ¢AUHMLBI ¢ (7 + 1) HyasMu.

Tax, st uncaa A = —1101 (7 =4) [A] o =100000~1101=10011

J1sl OJOKUTEIBHBIX YUCE MPSIMOM, OOPATHBIM W AOMOJHUTEIBHBIN
KOJBI COBMAAAIOT.
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2.2.6. Onepayuu HAo yuciamu 6 MAQUIUHHLIX KOOAX
Onepayuu ¢ hurcupoeanHoll 3anamoi

Chnoxenne unces. B BRUHUCIUTCIEHON TCXHHKE, Omaromaps MalidH-
HbIM KOAaM, OIICpalHA BbIMHUTAHHSA 3aMCHACTCA OH@pﬂHHCfI CIIOXKCHHA C
YHCJIOM OOpPATHOTO 3HAKA!

A-B=A+(-B).

Cnoxenne B odoparHom kope. Ilycre maner aBa uncia A u B. Hano
HAWUTH UX CYMMY.

A=-0.1101;

B=1+0,0010

Brmoaanm cinokenue B oOparHoMm koxe. Ilpu sTroM OuTH 3HAKa yyacT-
BYIOT B CJIOJKEHUM HAPABHE CO 3HAYALUUMMU paspsaamMu.

[Alosp = +10010:
[Blogp = 00010;

[Clogp = 10100.

Oteer: C=-0,1011.
Teneps coxkuM ABa APYTUX YACA.

A=-01101
B =-0,0010
4]z = 10010

8],z = 11101

1+ 01111
N |

ITpu cnoxeHnH B 00OPaTHOM KOJAE €AMHHULA MIEPEHOCA U3 CTapLIero (3Ha-
KOBOTr0) OuTa 700aBIACTCA B MIAAIIHI Pa3psa] Pe3yiIbTara — HMECT MECTO
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TAK Ha3BIBACMBIH IUKIMYCCKUH  nOepeHoc. Pesymaprar  crnoskeHUs
[C]06p =10 000,aorBeT C=-0,1111.

CnoxxeHue B AOMOJHHTEJABHOM KOA€. BBIMOTHHM CIIOMKEHHE TEX JKE
YUCCIT:

A=-01101

£ =+00010

:‘q:,qnn = 10011

(2] zgn = 00010

C qom =_1[]1[]1 LONOAHHTENEHBIN KOG PESYAETATA
o1

'] 45, = 10100

Teneps BO3bMEM APYTHE YUCTA:

A=-0,1101
B =-00010

4] zom =10011
8],y =11110
(€] o = 1+ 10001

B nononauTEIRPHOM KOJE €AMHHUIIA TIEPEHOCA U3 3HAKOBOro Ourta otOpa-
ceiBacTesl. Toraa [C]06p =10 000, a orBet paBen C' =-0,1111.

Ilpu cnoxeHun 00A3aTETBHO BBIPABHUBAHUEC PA3PIA0B CllaracMbix (HE
kom0B!) HymTaMu. [l OTPHULATCIBHBIX YHCET 3TH BRIPABHHUBAIOINNC HYJIH
MPCBPAIAIOTCS B CAUHHIBI MPH HHBCPTHPOBAHUH. 3HAKH YHCCT (KPAMHHC
JIEBBIC OUTHI KOAOB) 00SI3aTEIIPHO HAXOMSITCSI OJUH MO APYTHM.

AHaNOTMYHO CKJIAABIBAIOT U LECbIC yncina. Hampumep, HYKHO CIIOXKHTH
B paspsaaHou cetie | Gaiir qea uncna C =4 + B, tne 4 = +9,, u B =-7,,

Pazmectnv nx B QUKCHPOBAHHOM pa3psAHOM CETKE — B 8 OUTax:
[A]l,,=0000100 1;

[Bl.,=10000111;
[A]Z[OH:OOO()1001

2
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Blon=11111001;
[C']J:[()H:OOOOOO107
[Cl=00000010.

B pesynbprare CIOKEHUS NOIYUHUIOCH TOJOKUTEIBHOES YHUCIIO, OITOMY
JPVTUX TMPEoOpa30OBaAHUN OTBET HE TPEOVET.

Vaunoowcenue oeouunvix uucen

YMHOKCHUE BBIMOJHACTCA MO TEM K€ IpPaBHIaM, UTO U ACCITUYHOC
VMHOKCHHE, T. €. ICPEMHOKAIOTCS MOAYJIH YHCEI, a 3HAK pe3yabTara mo-
YYAETCs CIOKEHUEM 3HAKOB COMHOKUTEIEH N0 MOAYJIIO JBA.

I/ISBCCTHO, YTO MNPOMU3BCACHHUC ABYX /7-PadpsAHbIX YHCCI CCTb YHCIIO
2n-pa3psiIHoe:

nn=2n.

Boszpmem ABa LCJBIX, YCTBIPCXPA3PAAHBIX ABOMYHBIX YHCIA.

A=-0101;
B=+0010 (n=4);

C=A48B.

3nak mpomseeacHus sign (' =sign A Dsign B=1@0=1. [lepemnoxa-
€M MOAYJIH

[4] g = 10101 xg:}ﬁ”ﬂ
[E]Hp= 00010 — oo
oo
Qo
nnnn
oA N

[lpu VMHOXEHHUM LIECIBIX YHCET B KAUCCTBE pE3yiabTaTta OCpyTCs 7
maamux paspsaos. [lpu 3TtoMm B crapimix n-pas3psgax TOKHBI OBITh HVITH.
Ecau 3T0 HE TaK, TO UMEET MECTO NMEPEMOTHEHUE PA3PIIHON CETKH MAallU-
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Hel. [|1g pacmmupecHuS paspsagHON CCTKH HY>KHO JOOABHTH CIICBAa HYVIH. T¢-
NEPb YMHOXKUM ABA APOOHBIX YHUC/IA!

A=-0101(z=3) 101
010
A=0010 —om

sign O =sign A@sgn B=1B0=1 I:|1|:IB1
nomomo ——» CD = []?[]mi =
e
n=3 n=3 =1*27% =0 125
I1py yMHOKCHUH APOOHBIX YHUCCIT B KAUYCCTBC PE3YIIBTATA BEIOUPAIOTCS
n crapmux paspsaoB. [Ipu 3T70M POUCXOTUAT OKPVIVICHHUC O MPABUITY . CC-
i B (n + 1)-paspsaac Oblma COMHUANA, TO K OTBETY J0OABIACTCA CIUHUIIA B
MIAAIUH paspsia, ecau B (17 + 1)-paspsiae ObLT HOMB, TO K OTBETY HUYETO HE

nobaemsieTcs. B mpumepe MMeeM HOIb, MO3TOMY HHYEro HE A0OABISIEM.
ITpoBepuUM OTBET B ACCATUYHON CUCTEME:

A=1-2""41.27 20,625, B=1.272=0.25
Cy=A-B=0,625-0,25=0,156;
A=0,156-0,125=0,031 —abcomroTHas ONIHOKA;

A 0,031
Cy 0,156

=20 % —OTHOCHUTCIIBHAS TIOTPCIIHOCTD.

OxpyricHHE TIPU YMHOXKCHHH APOOHBIX YMCE BHOCHT 3HAUMUTEIBHYIO TIO-
TPCITHOCTE (OTICPAITHU KC C TICABIMA YHUCIAMH BBITIOJTHIIOTCS a0COTIOTHO
TOYHO!).
[TorpenrHOCTh, BOZHUKAROIIAS MPH YMHOKCHAH JPOOHEIX TUCCIT, PaBHA
1 R _
A=+—.2"" =47 L g7 _ py—(n+])
2

UroOBl HE MOTEPATH TOYHOCTH NPH BBIYMCICHUAX, HY)KHO PacCLIHPHTD
Pa3PATHYIO CCTKY MYyTEM J0OABICHUA HYJICH CIIpaBa.

Onepannu ¢ miasarouei sangaroii. Onepanuu Hax YUCTAMH C IUTABa-
IOLICH 3amsiTOM BBIMOJIHSIOTCS 0 TEM K€ IpaBuiaaM. MaHTucChl OTpuLa-
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TCIBHBIX YHCET BCTYHAIOT B OMCPAIHIO B 0OPAaTHOM HIH JOMOTHHUTCIBHOM
koze. Ilepea CaokeHUEM UMCE CHAUAIa BBIPABHUBAKOT MOPSAKH — MPHUBO-
AT YHUCIIO K 60.]'IbL[IeMy NOPsIAKY H 3aTCM CKIAAbIBAOT MAHTHCCHI. HOHy-
YCHHBIH PE3YIbTAT HOPMAMU3VIOT. [ YMHOXKCHHS YHCC TICPCMHOKAOT
MAHTHCCHI TIO TTPaBHIaM ABOMYHOH apU(PMETHKH, a MOPSIKH CKIAIBIBAOT.
B xagccTBe mpuMepa pacCMOTPHM CIOKCHHC ABYX JCHCTBHTCIBHBIX
aecaTuaHbIX gucea A = 3,23 u B =-14.85 B x1accuuacckoM dopmaTe ¢ mia-
BAIOIIEH 3aITSITOM, HCITOIB3YS JOTIOTHATEIbHBIN Koa. (' =4 + B =17
PemcHue HauneM ¢ niepeBoaa uncea B aponuHyro CCu:

A=323,,=+11,0011101, =+0,110011101 - 2'°;

B=-1485,,=-1110,1101100, =-0,11101101100 - 2%

KonmuuecTBO paspsaoB mocie 3amnsTod B HCHOPMATH30BAHHOM JBOHUY-
HOM YHCIIC PaBHO N,=n1 / 0,3=2/03=7.
3aHCCCM BTH YHCIA B PA3psAIHYIO CCTKY 4 OaTa:
|[4]p =0 110011101000000000000000 0 000010;

[B]yp =1 111011011000000000000000 0 000100.
[puBoanm orepasasl k OombimeMy Topaaky (45 = 100,):
[A]m = 0 001100111010000000000000 0 000100.

JanuceiBacM TOMOJHUTEIBHBIC KOJBI OTICPAHIOB:!
[Blosp = 1 000100100111111111111111 0 000100;

[B]ox = 1 000100101000000000000000;

|40 = 0 001100111010000000000000;

[Clon = 1 010001100010000000000000 — pe3yIbTaT CIOKEHHS;
|Closp=1010001100001111111111111;

[C], = 1 101110011110000000000000 0 000100.

OtBeT B ,Z[BOI/ITIHOfI CHUCTCMC CUHCI/ICHHMSI:

C=-0,10111001111 - 2'"™=_1011,1001111, =

=—2?+2' 2% 2T 2Pt 2P 420 12Ty A o11,617.
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Tounsrii oteet: (') =-14.85+ 3,23 =-11,62.

INosiBHIaCck MOTPEITHOCTE 32 CUCT MepeBoaa aucea B apomanyio CCc.

2.2.7. Heouuno-oecsamuunas cucmema KOOUpOoBaHusl

Bcee oncpanmm B 9BM Beimonsstorces B apondHoi CCu. OgHako yeno-
BEKY YAOOHO BBOAUTH MH(OPMALMIO U MOJIVUYATH PE3YJIbTAThI BBIYHUCICHUIH
B gecarnyHoil CCu. [[ns1 3TOro MCronb3yroTCsl TaK HA3BIBAEMBIC JBOHYHO-
JCCATUYIHBIC KOABI. B HUX OJWH ACCATHYHBIN pas3pal MPCACTABIAIOT HC-
TBIPBMS TBOWYHBIMH paspsaaamu (tetpanoii). [lpm momomm 4 O6ut MOXKHO
3aKOAHPOBaTh 16 pasmuaabIX CHMBOIOB (1udp). CyImecTByeT MHOTO pas-
HBIX CHCTCM KomaupoBanus [10], HO Hambomce IMMHUPOKO MPHUMCHACTCS KO
MPsIMOro 3aMeIeHus — koa 8—4—2—1 (310 Beca ABOWYHBIX Pa3psiiOB BICBO
ot 3amsiToi). CoctaBuM TabAULY COOTBETCTBHS ABOHYHO-ACCATHIHOTO KOJA
U aecatuuHbix mudp (tadn. 7).

Tadbauma 7

JBOMYHO-AECATHUHBIA KO | Jecaruunas wudpa

8 4 2 1

0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9

OcrtaneHble KOMOWHAIIHM JBOWYHOTO KOJA SBJSIOTCA JTHINIHUMH (3a-

MPCIICHHBIMI). JAITAIICM TPUMEP TBOMIHO-ICCATHIHOTO KOA:
0001 0010

1000 1001.

1258 =

589 = 0000 0101
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Croorceriie 080UYHO-0eCIMUYHBIX YUCET

CIoskCHHC ABOWUYHO-JCCATHIHBIX YHCCT TMPOUZBOAUTCA TIO MPABHIAM
JBOWYHOHN apu(MCTHKH, ¢ yIeTOM nepeHocos. [lycts mveem aBa accarud-
Hbix unciaa A u B. TpeOyercs navit cymmy C =4 + B.

B kaxxao# TeTpaae BHIMOMHSIETCS CIOKEHHE TPEX YHUCEN — ABYX Clarae-
MBIX H NEPEHOCA U3 MPEABLAVIIETO paspsiaa, T. €. a,t b, + Pn. HpH 3TOM
BO3MOJKHBI CICIVIOITUEC CUTYaLUH.

l.atb,+p,1<10; A=14; B=23, C=A+B=37.

A =0001 0100;
B=00100011;

C'=00110111 = 37.

OTBeT MOAYYHICS BEPHBIH.

2.a,+b+p,>15, A=47, B=39, C=4+B=286.
A=01000111;
B=00111001;
C'=1000 « 0000 = 80.

OTBEeT NOIYYHIICS HEBEPHBIN, TaK KaK OBLI IEPECHOC M3 MIAIICH TETpa-
JBI B CTapIIyro. TeTpaga nepenoaHaeTcs duciaom 16, T. €. eAMHNIA MEKTe-
TPAgHOTO MEPECHOCA YHOCHT B CTapiIyio Tetpany 16, a ve 10 eaununm, kak B
accatuanoi CCx (mects aumumx ¢aumamil!). [losatomy pesvasrar HEoOXO-

JUMO CKOPPEKTHPOBATE NYTEM A00ABKHU + 6. BIIOTHUM KOPPEKLIHIO:
C'=1000 0000

0000 0110 — xoppexuus (+ 6).
Otser: 10000110 = 86.

OTBeT MpPaBUIBHBIMN.

3.10 <a,+b,+tp,1 < 15, A=47, B=36; C=A4+ B=233.
A=0100011T1;
B=00110110;

C'=0111 1101 = oTBeT HEBEPHBIN, XOTS U HET MEIKTETPATAHOTO TIC-
PEHOCA, HO UMEETCS 3anpeuicHHas koMOuHaust. HeoOxoaumo BeIZBATh HC-
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KYCCTBCHHOE MEPEMOTHEHUE TETPAAbl MyTeM A00aBku + 6. Bermomnum kop-
PEKLIHIO:
C=0111 1101
0000 0110 — xoppexmms (+ 6).
OTser: 1000« 0011 = &3.
Teneps OTBET MPABUIBHBIH.

Brumanue! Koppexuus pe3yIbTara BBIMOIHACTCH TOJbKO OJHH PA3, MOITOMY
MEKTETPAAHbIN MEPEHOC MPH KOPPEKLMH HE TPEOYET e1e OJHON KOPPEKLHH.

Takum oOpazoM, TPH CIOKCHUHA JABOHUYHO-ACCATHUHBIX UYHCET BBIMOJI-
HACTCS KOPPEKLHS PE3YIbTATA MO MPABUIY: €CAH ObIT MEXKTETPAAHBIN Tic-
PEHOC (IICPCIIOTHCHUE TCTPAAbI) WA TOMYYHIACh 3aIPCIICHHAS KOMOWHA-
UL, TO K 3TO# TeTpaae godasmsercs + 6 (0110).

Eme oaun nmpumep: 4 =479, B=128; C=4+ B =607.

0100 0111 1001
Y0001 0010 1000

0101 1010 0001

— BBITIOJTHACM  KOPPEKLMIO,

0000 0110 0110
0110 0000 0111 ~ PE3YIBTAT BEPHBIM.

B crapmcit Terpaae xoppekima 0, B cpedaHcit + 6 (3ampeIncHHAsS KOM-
OWHAIM), B MIaAmeH TeTpaac + 6 (ObL1 mepeHoc).

2.2.8. llepenoinenue paspsaonoii cemxu MaQuiliHvl

ITpu CAOMKCHMM YHUCET OJMHAKOBOTO 3HAKA MOYKET BO3HHUKHYThH MEPE-
MOJHCHUE paspsAHON ceTku. [Tpu3HAKOM MEPEMOAHCHUS CIIYKUT OTIHYHC
3HaKa pe3yJbpTara OT 3HakoB ciaraembix. [lycrs, mHampumep, Tpebvercs
CIIOKHTH ABA YUCIA:

A=-1101  [A] o, =10011;
B=-1001  [Bl,o, =10111;

C=A+B  [Clyy =01010.
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CknagpiBasii Ba OTPHULATEIBHBIX YHCIA, & OTBET — IMOJIOKUTEIbHBIN.
Yr100b1 HE OBINO MEPENOTHEHHUSI, HCOOXOAUMO PACIIHPHUTh PA3PSIAHYIO CET-
Ky. 3anuiuem yucia A u B B 5 Ourax:

A=-01101 [A]on = 110011,
B=-01001 | Bl o =110111;

C=A+B  [C] ey =101010;

[Clogp = 101001

C=-10110.

Teneps OTBET BEPHBIM. B BBIYHCIUTEIAX AJISI KOHTPOSI MEPETIOTHEHHUS
CICIIT 3a TIEPEHOCOM B 3HAKOBBIM paspsa u u3 Hero. Ecim oba mepeHoca
HMCIOT MECTO WM 00a OTCYTCTBYIOT, TO MEPETIOTHCHHUS HET. Eciam ecThb
TOJILKO OJAHH U3 MNEPEHOCOB, TO HUMEET MECTO MNEPEMOIHEHHUE PA3PIIHOU
CCTKH.

B HExkoTOpHRIX MammuHAX AN KOHTPOJIS NMEPEHOTHEHUS MCHOIB3YIOT TaK
HA3BIBACMBIC MOTH(DHUITHPOBAHHBIC KOABI. TPSIMOH, OOpaTHBIH, IOMOIHU-
TeIBHBIH. B 3THX Kogax moj 3HaK umcia oTBoauTcd mmo 2 outa. [locae cio-
JKEHHSI 3TH 3HAKOBBIC OWTBHI CKIAABIBAIOT MEXKIY COOOW MO MOIYIIIO ABA.
Ecau pesyasTar cnoxkenus paseH (), TO HET NEPENOJHEHUS, €CIAU PE3YIbTAT
CIOKEHUS paBeH 1, To mepenomHeHue ecth. [IpoBepuM >T0 mMpaBuiIo Ha
npuMepe odpatHoro MoaupupoBanaoro koaa. CIoxuM 1Ba YACHIA:

A=-1101;
B=-1001;
FHAK
[41 oz =[110010 [A]oBp = 11 10010
[EF&&=1]110 [EI]IS:[EI:FH. 10110
11 01040
|: 101000 | ,
1 11 01001
101001 b IeperomHETE
_ HET
=1 UMEET MECTO & =0
MEFENOAHEHME
PAIPAOHOK CETEM
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Takuv oOpazom, MoAU(PHUITHPOBAHHBIC KOIBI VIOOHBI IS UCIO.IB30BA-
HHS, XOTS U 3aHUMAKOT Ha | OUT OOJIbIIIE MaMSITH.,

2.2.9. /[eouunvie cuemuuxu

CyeTurKOM HA3BIBAOT (PYHKIHUOHATBHBIN V31, MPEeIHAZHAYCHHBIA TSI
NOACUYCTA YUCIA UMIY/IBCOB, MOCTYNUBINUX HA ¢ro BXoJ. CUCTYHMKH HIUPO-
KO HCITONIb3YIOTCS B VCTPONCTBAX JUCKPCTHOU 0OpadoTku nHpopMmarmm. Mx
MOKHO KIIACCH(UIMPOBATE TI0 PAIY HPHU3HAKOB!

1) mo HampaBICHUIO TIEPEXOA0B (CYMMHPYIOIIHC, BBRIYATAIOIINC H PE-
BCPCUBHEIC),

2) 1Mo Croco0y OpraHMU3aIHH CUcTa (CHHXPOHHBIC U ACHHXPOHHBIC);

3) mo MoayrO cucTa (ABOWYHBIC M C TIPOW3BOIBHBIM MOIYJICM CHUCTA).
Moayae cueta M (kospduumeHT nepecuera) paBeH UHCIY YCTOWUHBBIX
COCTOSIHUH CUCTYHKA,

4) mo cnoco0y MOCTPOCHHS TICTICH TICPeHOCa (C TTOCICI0BATCIBHBIM, T1a-
PAICIBHBIM | TPVIIIIOBBIM TICPCHOCOM).

JBOWYHBIC CUCTIHKH — 3TO CUCTIUKH, Y KOTOPBIX MOAYJIb CUCTA KPATCH
BemuauHe 2", rac 7 — uncio paspagos (n=1,2,3, ...).

Ilpocreimmii CyMMHUPYIOIIUH CUCTUMK MOYKHO BBITIOJHUThR HA acHH-
XPOHHBIX T-TpUrrepax, Kak MoKa3aHo Ha puc. 2.6,

Q, Q, Q,
T [ [ i
g—T | T, ' T| T, . T| T,
y— - T
LOL P aspAn CT.paspAn

Puc. 2.6. ACHHXPOHHBIA CYMMHPY FOIIUH CUCTHHK C MOCICAOBATCIBHBIM
MICPCHOCOM

Ha puc. 2.7 npuBenecHB BpEMCHHBIC AUATPAMMBI, MOSICHSIIOITUE PaboTy .

OdeBHIHO, YTO CUYCTYHK MPEACTABIBICT COOOHM LEIMB MOCICAOBATCIBHO
COCIMHCHHBIX TPUTTCPOB, KAKIBIH U3 KOTOPHIX PaboTacT B CUCTHOM PCIKHU-
ME U MEHSICT CBOE COCTOSHUE MO 3aaHeMy ¢ponty (nepexoay 1—0) Bxoxa-
Horo curnana. Ecau Q;Q-,Q, — 1BOMYHOE YHCIO, 3aAMHCAHHOS B CUCTUYHK, TO
C MPUXOA0M KQKIOTO HUMIYJIbCA HA BXOA 1 COASPKUMOE CUCTUHMKA VBECIIH-
yusaetcs Ha 1. Ha puc. 2.7. B nepBOM, TPETBEM U LIECTOM TAKTAX YKA3aHO
COACPKUMOE CUETUHKA (IS TOJOKHUTEIbHONW JTorukn). Ecnu npuHaTs, 41O
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JBOMYHOE YUCIIO, 3amucaHHoe B cuetunk, ecth (03(Q02Q1, T. €. unraercs Ha

HHBCPCHBIX BBIXOAAX TPHUITCPOB, TO CUCTUHK CTAHOBHUTCH BBIYHTAROIIHNM,
9TO BUAHO 110 BPEMECHHOM JHArPAMME.

RN O IR
QIT Ill |1I |1|D|1| L
ET EI| 1| |1 | .

T

Puc. 2.7. BpeMCHHBIC JHATPAMMBI ACHHXPOHHOTO JBOHYHOIO CHCTYMKA

a 1

i

CueTynky Ha aCHMHXPOHHBIX TPUITEPAX MPHUMEHSIOTCS PEAKO H3-3a HUX
MaJoro OBICTPOACHCTBHA, OMPCACIICMOTO BPEMCHEM TICPEX0a U3 COCTOS-
Hus 111 B cocrosnue 000. Yame npuMEHSIOTCH CHHXPOHHBIC CUCTUHKH, BCC
paspsiapl KOTOPEIX OJHOBPEMCHHO HU3MEHSIOT CBOE COCTOSIHHE MOJ BO3ACH-
CTBHCM cHHXpomMITy.Isca C.

J1st cuHTE3a CHHXPOHHOTO CUETUHMKA OCTABHM €ro TaOMHIY HCTHHHO-
cte (Tadma. 8).

Tabnuma 8
Ta0 mua HCTHHHOCTH CUETYHKA
Homep nabopa Takr ¢ Taxr £+ 1
(curnan cucta C) CoCTOSHHC CUCTUNKA
0 0 0 0 0 0 1
1 0 0 1 0 1 0
2 0 1 0 0 1 1
3 0 1 1 1 0 0
4 1 0 0 1 0 1
5 1 0 1 1 1 0
6 1 1 0 1 1 1
7 1 1 1 0 0 0
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Ilo Takoi TaOIUIIC MOKHO CHHTC3UPOBATh CUCTIHK, T. €. COCTABUTH CTO
CXeMY HA KOHKPETHBIX THNAX TPHUrrepos. mst 3Toro HE0OXOIUMO HMETH
CT0BaPb MEPEXOAOB TPUITEPA, T. €. 3HAYCHHUS YIPABISIOMNUX CHTHAJIOB, KO-
TOPBIC CACAYCT MOJATh HA TPUTTEP, UTOOBI MEPSBSCTH €ro B TpeOyeMoe Co-
crosaue. CroBape mepexoaos (tadm. 9) COCTaBIETCd HA OCHOBAHUU Tal-
JTUIBI KCTHHHOCTH TpHUITepa. Eciu cueTunk BRIMOIHATE Ha T-TpHrrepax, To
C YUCTOM €To CIOBaps MCPECXOAO0B CICAYET COCTABUTH TaOIHITY BO3OYKIC-
HUS BCEX pa3psiaos cuetunka (tadm. 10).

Tabnuuma 9
CiioBapu nepexojaoB TpUrrepos
CHrsHansl Ha BX0JAX TPUITEPA A1 IEPEBOJA €ro
B HYKHOC COCTOSHHC
o) JK-tpurrep RS-tpurrep o+
7 K R < T-tpurrep | D-tpurrep
0 0 - - 0 0 0 0
0 1 - 0 1 1 1 |
1 — 1 1 0 1 0 0
1 — 0 0 — 0 1 1
[Tpouepk 03HAYAET OE3PA3ANMUHOE COCTOAHUE BXOAA
Tadnuma 10
Tad.mna Bo30y:K1eHUsI TPUTTEPOB
Howmep Takr ¢ YnpasasrOImui BX0,
Hatopa | O 0> O Tawr 7+ 1 In T, T
0 0 0 0 0 0 1 0 0 1
1 0 0 1 0 1 0 0 1 1
2 0 1 0 0 1 1 0 0 1
3 0 1 1 1 0 0 1 1 1
4 1 0 0 1 0 1 0 0 1
5 | 0 1 1 1 0 0 1 |
6 1 1 0 1 1 1 0 0 1
7 1 1 1 0 0 0 1 1 1

[lepexoasl Tpurrepos
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CocTaBuM VpaBHCHHUS I VIPABIAIOMIAX BXOJOB IO CAMHWIHBIM 3HA-
JeHWIM QyHKIMH 7}

T3 = 030,01 + 030,01,
T = 030,01 + 03050, + 30,0 + 3050,
=1

B ypaBHEHUsI 3aHOCSTCS UCXOIHBIE COCTOSHHS CUETUHKA (B TaKTE f), B-
JSIFOLIHECS HAOOPOM BXOAHBIX MEPEMEHHBIX. TakuM 00pazoM, sl CUSTUHKA

Ha T-tpurrepax ¢ moayimem M =23 =8 nocne MHHUMH3AIUH  (DYHKLHH
BO30YIKIACHUS UMSIOT BHI;

T =1,
Ty =0,
13 =0,0.

CxeMa cueTIHKa, HCTIOIb3YIOmAs MOIYICHHBIC VPAaBHCHH, TTOKa3aHa Ha
puc. 2.8. TO CYETUHK C MAPAICIBHBIM MEPEHOCOM.

Q1ﬁ Qz'?ﬁ Qz

1
g— T T T T —I—T T

el el el

Puc. 2.8. CHHXPOHHBII CUETUHK C MAPAUICIbHBIM IEPEHOCOM

AHAIOTHYHO CHHTE3UPYETCH CUSTUHK, SCIIM BHITMIOJHUTE YaCTh Pa3Psa0B
Ha OJHUX TPHUTTECPAX, a YaCTh — HA APVIHX. [IpH 3TOM TOYHO Tak e COCTaB-
ngeTcs Tadnuma BO3OYKACHHUS JTA KOKAOTO paspsaa. Y paBHCHASI MUHUMH-
SUPYIOTCS H3BCCTHRIMU MCTOJAMHU.
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2.2.10. Cyemyuuxu ¢ npou360;1bHbLIM OCHOBAHUEM

Pazmuanbic 00macTi MPUMECHEHUS TPECOVIOT CUCTIHKOB ¢ MOAYJICM CUC-

Ta He kpatHeiM 2" HanpumMep, mms cxeM uacos, KaneHaapei u np. B takux
CUCTYHKAX HCIIOJB3YIOTCS HE BCE KOAOBBIC KOMOMHaUmK. JIMImHME KOMOH-
HALIMHM HA3BIBAIOTCS 3anpeiicHHbIME. [lopsiiok CMEHBI KOJOBBIX KOMOHHA-
IUH HA CUETYUKE B OOIIEM CTYYAE MOXKET OBITh POU3BOJIBHBIM, 4 COCCAHHUE
KOMOUHAIMU He 00sg3aTeIbHO oTamuarorcd Ha T 1. Takue CUETUHMKHU HC-
MOJIL3VIOTCSA B YCTPOMCTBAX VMPABICHHA BBHUUCIATCIIAMH. CVYIICCTBYIOT
Pa3TUIHBIC MCTOABI CHHTC3A CUCTIHKOB.

PaccmoTpuM MeTon mpsiMOrO CHHTE3a MO 33JaHHOMY OCHOBAHHIO HA
KOHKPETHOM MPHUMEPE.

ITycTe TpeOyeTes MOCTPOUTh CUSTUHK ¢ MoAyaeM M = 6. ITopsaok cme-
bl coctostHuii: 001, 010, 011, 100, 110, 111. Crapmmii paspsia BIIOTHEH
Ha D-tpurrepe, cpeanuii Ha T-tpurrepe, a mmaammii Ha RS,

CocTtaBum Tadnuiy BO30YKACHUS BCEX pa3psaoB cueTurka (tadm. 11).

Tadbaguma 11

Tab/mna Bo30YKIEHUS CIETINKA

03 TQagT t 01 Takrr+1 p3 PR onE o
0 0 1 0 1 0 0 1 1 0
0 1 0 0 1 1 0 0 0 1
0 1 1 1 0 0 1 1 1 0
1 0 0 1 1 0 1 1| - 0
1 1 0 1 1 1 1 0o | o 1
1 1 1 0 0 1 0 1 | o _

Munnvuzanuio GYHKIHA BO30YKICHHSA BBIIOIHUM C MOMOINBIO KapT
Kapno (puc. 2.9). Ina 3Toro 3aHeceM B KapThl BCE COCTOSHHS (HYJIH, €IU-
HULIBI U 3aNpCiiCHHBIC KoMOmMHaImu). KoopauHATh KICTOK B KapTe OIpe-
ACTATCA COCTOAHUEM CUCTUHKA B TAKTE [,
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a1 ol

Puc. 2.9. Kaptel Kapro cueTumnka ¢ MoayieM
M=6

Ilycteie kaeTku kapt KapHO COOTBETCTBYIOT 3ampEIICHHBIM KOMOHMHA-
MM U UX MOXKHO HCHOJIB30BATE A1 MUHUMH3ALMHU. HETpYAHO MOMYyUUTE:

Dy =030, + 0300, 1T =00
R =05+0: S| =¢ +0s.
[To monyyeHHBIM MHHHUMAJIbHBIM (POPMaM COCTABISEM TEOPETHYECKYIO

CXEMY CYCTYHMKA (HA TMPOU3BOJBHBIX 3JICMCHTAX), NPUBCACHHYIO Ha

puc. 2.10.

Iy 11
T —E T T
}51 "o, %FTE ‘12 & D:| * | g,
1
}Hl : C ﬁ)— C (P—‘
e |[

i

Puc. 2.10. Cxema cHeTynka ¢ MoayaeM M = 6 Ha MPOU3BOJIBHBIX 3TEMEHTAX

Ilpu peanuzanum cueTYMKA CXEMY CICAYET NMEPEBECTH HA KOHKPETHHIC
DICMCHTHI 33JaHHOW CCPHUH MHKPOCXEM, BBHIOPATh TPUTTCPHI M JTOTHUCCKHC
saeMeHThl. COCTaBUTh MOJHYIO NPUHOHMHATBHYIO CXEMY C MEPEUYHEM 3JIe-
mcHTOB B cootBercTBue ¢ ECKJl. B cxeme nmpeaycMoTpers HavalbHYIO
VCTAaHOBKY KOJA.
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2.3. Odopmaenue KOHTPOJIbLHOU PA0OThbI

Kontpomenas pabora BHIOTHACTCA HA CTAaHAAPTHBIX JHACTAX OyMma-
v (A4) u muImeTCes ¢ 0AHOM cTOpoHbl. OHA OPOPMIACTCS CICAVIONUM 00-
pazoM.

1. TuTympHBIH TUCT (CM. IPHUIOKCHHUC) CIUTACTCSA TICPBBIM JIUCTOM U HE
HYMEPYETCH.

2. Ha BTOpOM MUCTE MPUBOAUTCSI COASPKAHUE TIOSICHUTEIBHOM 3AITUCKH.
On odopMIsicTCs paMKOH U COACPIKHT 3arOTHCHHBIH OCHOBHOM HITAMIT T10
ECK/.

3. Ha TpetheM THCTC MUIICTCA 3aAaHHC HA KOHTPOJIBHYIO paboTy ¢ yKa-
3aHHEM HOMEpPA KOHKPETHOTO BApHAHTA. TpPETHIl U BCE MOCIACAYIOLIHE JIH-
CTHI TAKKE OQOPMIBIFOTCS] PAMKOH.

4. HauuHas ¢ 4€TBEPTOro JUCTA, Pa3MEILAETCS TEKCT pabOThl, BKIOYA-
IOLINH BCE UCXOAHBIC TOTHUSCKHUE (PYHKIHH U HUX TPEOOPAZOBAHUS, PACUC-
ThI C HO,Z[pO6HbIM MOACHUTCIBHBIM TCKCTOM, TIOQJHBIC MNPUHIHUITHAAIBHBIC
cxeMBbl yerpoiicTs, BemomHcHABIC cormacHo ECK/L; B cxeme cucTumka crie-
OYET MPEeIYCMOTPETh KHOMKY HAYAIbHON YCTAHOBKH KOJA, BHIBOJBI IO pa-
00TE; CITUCOK UCITOIB30BAHHOH JIUTCPATYPHI.

3. PACHETHO-TPAOUYECKOE 3ATAHHUE

3.1. Bapuanrtsl 3aaaHusI KOHEYHOr0 apToMaTa Muau

A. Jlna ceoero HOMEpa BapHaHTa 3aJaHHs BeIMAIIHATE U3 Tadbm. 13 Bo-
CEMb YETBEPOK UHCEII U NMOCTPOUTE rpad koHEUHOro aBromara Mumu.
b. Onpeenute THI U KOTHIECTBO IIEMEHTOB IMaMATH 1o Tabm. 12.

Tadbnunma 12

T hjaeMeHTa naMsITH

INocnenasas nudpa 0 11 2 i |4
BApHAHTA 3aJAHHA 5|6 | 7 8 | o
THn cHHEXpPOHHOTO - 1 -

TpHITepa JE | T |RS |JK | D

B. CocraBpTe TaOIHITH ICPEXOA0B U BEIX010B KA.
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I'. CocraBpte TaOaMIYy BO3OYKICHHUS JICMCHTOB TIAMSITH.

/. CunTe3upyite KOMOMHAMOHHYIO 4acTh KA.

E. CocTaBpTe TONMHYIO JOTHYECKYH) CXeMy aBTomara. Peanmzyiite KA
Ha mukpocxemax ogHou u3 cepuii: K155, KI531, K535, K1533, K561,
K564. CoctaBpTe NPUHUMMHATBHYIO CXEMY € MEPCYHEM 3JIEMEHTOB MO Mpa-
sunaM ECKJI.

Tadauma 13

BapuanThl 341aHHA KOHEYHOTO ABTOMATA

Bepmmna
rpada a a> as da
Curnan 7, W, 2 7, 2 W, 7 W,
Howmep
ﬁiigﬁiiﬁﬁi 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234
BCTBH
Bapuanr Hunexcel curuanos
1 0241 | 0343 | 3201 | 1203 | 3102 | 4403 | 0100 | 0400
2 3241 | 2131 | 3240 | 3120 | 0321 | 0323 | 0023 | 0044
3 2340 | 3320 | 0012 | 0041 | 0300 | 0400 | 4002 | 3004
4 2431 | 2212 | 1342 | 1111 | 4000 | 3000 | 0430 | 0330
5 3210 | 1410 [ 0010 | 0030 | 0312 | 0134 | 4200 | 2300
6 2300 | 3200 | 0240 | 0130 | 4020 | 2030 | o124 | 0131
7 0320 | 0240 | 1234 | 2321 | 4032 | 3022 | 0100 | 0100
8 0012 | 0031 | 3410 | 1410 | 3412 | 1431 | 0300 | 0200
9 0210 | 0430 | 4300 | 2200 | 0342 | o414 | 1042 | 1033
10 0340 | 0130 | 4310 | 1110 | 1340 | 3420 | 0001 | 0003
11 3000 | 4000 | 4023 | 2014 | 0300 | 0400 | 0132 | 0334
12 0034 | 0022 | 1030 | 4030 | 0002 | 0004 | 4102 | 1403
13 4001 | 1004 | 3200 | 2100 | 0041 | 0014 | 2400 | 1400
14 0213 | 0314 | 3042 | 4022 | oo14 | o012 | 0020 | 0010
15 0102 | 0201 | 2040 | 4030 | 3410 | 4240 | 0304 | 0102
16 4003 | 4001 | 0020 | 0020 | 0201 | 0202 | 0102 | 0103
17 4100 | 2100 | 0130 | 0430 | 0024 | 0034 | ooo1 | 0003
18 0210 | 0440 | 1002 | 4002 | 0201 | 0301 | 2004 | 2004
19 0200 | 0200 | 0310 | 0440 | 0021 | 0044 | 3000 | 3000
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[Tpoxonxenne Tadm. 13

Bepuimna
rpada a a> as ay
Curnan Z; w; Zi W; Z; w; Zi W;
Homep
;:zzﬁiiﬁii 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234
BCTBH
Bapuanr HHaekchl CHrHAIOB
20 2104 | 1103 | 4320 | 1420 | 0402 | 0404 | 4201 | 1101
21 2004 | 2002 | 0100 | 0300 | 3000 | 4000 | 2410 | 1230
22 0032 | 0034 | 1342 | 3324 | 0043 | 0012 | 2000 | 2000
23 0423 | 0124 | 1403 | 1301 | 1302 | 4102 | 0423 | 0121
24 4302 | 1202 | 1432 | 2213 | 2304 | 4404 | 3000 | 2000
25 0132 | 0114 | o140 | 0220 | 3041 | 4021 | 3024 | 1041
26 2314 | 3114 | 1200 | 2200 | 0432 | 0414 | 0010 | 0020
27 1020 | 4010 | 0403 | 0404 | 4320 | 4240 | 2034 | 3032
28 0024 | 0034 | 2014 | 2013 | 0032 | 0042 | 0400 | 0100
29 3240 | 3430 | 1324 | 2331 | 1034 | 3023 | 4010 | 1040
30 2004 | 1003 | 3241 | 3211 | oo14 | 0022 | 3120 | 1330
31 1024 | 2043 | 0410 | 0120 | 3041 | 3021 | 3000 | 3000
32 0103 | 0302 | o014 | 0032 | 3042 | 2011 | 0001 | 0003
33 3124 | 3214 | 0231 | o111 | 3100 | 3100 | 1034 | 3013
34 4010 | 4040 | 1043 | 1044 | 0002 | 0003 | 4320 | 3430
35 3010 | 1010 | 1020 | 4030 | 0013 | 0013 | 1023 | 4022
36 0301 | 0302 | 3001 | 1004 | 2010 | 3020 | 2004 | 4002
37 0231 | 0324 | 3140 | 4140 | 0200 | 0400 | 0234 | o141
38 4021 | 4013 | 3042 | 4034 | 0004 | 0002 | 2040 | 4010
39 0200 | 0200 | 3204 | 3303 | 3100 | 3300 | 0413 | 0242
40 4301 | 1202 | o102 | 0204 | 0003 | 0004 | 0300 | 0100
41 2030 | 4030 | o143 | o411 | 0312 | 0313 | 0003 | 0001
42 0043 | 0032 | 0423 | 0323 | 0100 | 0400 | 0423 | 0424
43 4310 | 2240 | 0431 | 0143 | 1432 | 4114 | 2300 | 4400
44 2000 | 1000 | 4213 | 1334 | 0021 | 0042 | 2000 | 1000
45 0041 | 0034 | 1402 | 3204 | 0314 | 0411 | 1002 | 2002
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[Tpoxonxenne Tadm. 13

Bepuimna
rpada a a> as ay
Curnan Z; w; Zi W; Z; w; Zi W;
Homep
;:zzﬁiiﬁii 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234
BCTBH
Bapuanr HHaekchl CHrHAIOB
46 0403 | 0204 | 2400 | 2200 | 0040 | 0030 | 2040 | 4010
47 0120 | o110 | 0020 | 0020 | 4001 | 1001 | 1400 | 2300
48 0200 | 0300 | 3420 | 2440 | o421 | 0332 | 0104 | o104
49 0400 | 0400 | 0312 | o114 | 1024 | 2031 | 3004 | 4002
50 3200 | 2400 | 3402 | 4404 | 0213 | 0413 | 1300 | 4400
51 0104 | 0304 | 0210 | 0140 | 0431 | 0113 | 0030 | 0010
52 0002 | 0001 | 1200 | 2100 | 4123 | 1143 | 1420 | 4240
53 0132 | 0131 | 2043 | 4024 | 0030 | 0020 | 2003 | 4003
54 0021 | 0023 | 0002 | 0004 | 0401 | 0204 | 2300 | 1400
55 0400 | 0300 | 0020 | 0010 | 2010 | 2010 | 0203 | 0401
56 1040 | 1030 | 1200 | 1200 | 0320 | 0310 | 0210 | 0310
57 0100 | 0100 | 0100 | 0100 | 4210 | 4440 | 1020 | 3010
58 0040 | 0020 | 1204 | 3202 | 3400 | 1200 | 0324 | 0424
59 0100 | 0300 | 0103 | 0302 | 3401 | 4304 | 3010 | 2010
60 0420 | 0330 | 1032 | 1012 | 0200 | 0200 | 0001 | 0002
61 0314 | 0412 | 1432 | 4133 | 2004 | 3004 | 0300 | 0400
62 2041 | 4034 | 0431 | 0241 | 4103 | 4202 | 0413 | 0333
63 0030 | 0040 | 0010 | 0010 | o124 | 0343 | 0020 | 0020
64 0021 | 0032 | 1040 | 1040 | 0040 | 0040 | 0321 | 0234
65 0304 | 0102 | 4301 | 1103 | 2013 | 1014 | 1230 | 4340
66 0402 | 0104 | 0201 | 0303 | 2140 | 1140 | 2030 | 2030
67 0400 | 0200 | 1402 | 2203 | 3120 | 4230 | 2040 | 4020
68 4130 | 2340 | 0423 | 0322 | 0040 | 0030 | 1320 | 2110
69 4210 | 3340 | 0243 | 0423 | 3040 | 4040 | 0201 | o102
70 4321 | 4311 | 0341 | o122 | 0023 | 0014 | 0200 | 0200
71 1003 | 3003 | 1300 | 2300 | 2034 | 2022 | 3020 | 3040
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[Tpoxonxenne Tadm. 13

Bepuimna
rpada a a> as ay
Curnan Z; w; Zi W; Z; w; Zi W;
Homep
;:zzﬁiiﬁii 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234
BCTBH
Bapuanr HHaekchl CHrHAIOB
7 0403 | 0402 | 1234 | 2332 | 0410 | 0430 | 0100 | 0100
73 0204 | 0104 | 0304 | 0202 | 2310 | 4440 | 4310 | 4220
74 2143 | 4334 | 0102 | 0403 | 4203 | 3103 | 2000 | 3000
75 0002 | 0003 | 0431 | 0231 | 2400 | 4200 | 1032 | 4033
76 3204 | 1303 | 0400 | 0200 | 1020 | 1040 | 0301 | 0103
77 0234 | 0234 | 1020 | 4040 | 0132 | 0134 | 1300 | 2200
78 1024 | 1011 | 4030 | 4040 | 0423 | 0241 | 2430 | 2330
79 4003 | 1002 | 0031 | 0013 | 0024 | 0034 | 0013 | 0042
80 0321 | 0122 | 1020 | 4040 | 3021 | 3042 | 4100 | 3300
81 0004 | 0001 | 1003 | 2003 | 0401 | 0401 | 0341 | 0234
82 4001 | 2001 | 3200 | 3200 | 4021 | 3044 | 4302 | 1104
83 1240 | 2110 | 4001 | 1003 | 4203 | 3204 | 4203 | 2304
84 3014 | 4042 | 0423 | 0434 | 0020 | 0030 | 2410 | 2410
85 4010 | 3030 | 3214 | 4122 | 1030 | 4030 | 3042 | 1031
86 0403 | 0203 | 0140 | 0120 | 0042 | 0021 | 2340 | 3210
87 1300 | 2200 | 0302 | 0103 | 0320 | 0240 | 0201 | 0204
38 2013 | 2024 | 0100 | 0300 | 1020 | 2010 | 3410 | 2410
89 0203 | 0302 | 0143 | 0322 | 0040 | 0030 | 3401 | 1202
90 4010 | 2020 | 0200 | 0100 | 3410 | 4410 | 0423 | 0233
91 0302 | 0104 | 2303 | 3200, | 0214 | o141 | 0010 | 0020
92 0021 | 0022 | 4000 | 1001 | 4021 | 2031 | 2040 | 1040
93 3010 | 1010 | 4120 | 4310 | 0041 | 0014 | 0103 | 0301
94 2004 | 4002 | 2003 | 3004 | 0013 | 0011 | 4003 | 2001
95 2003 | 3001 | 1204 | 3103 | 0402 | 0404 | 0300 | 0200
96 0104 | 0402 | 0041 | 0033 | 3400 | 4300 | 0001 | 0003
97 2143 | 3313 | 2104 | 1303 | 1342 | 3233 | 4230 | 1210
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OkxoHuanue 1adomx. 13

Bepuimna
rpada

a a> as ay

CurHan Z i PV, Z i I/V, V4 i I/V, VA i VV,

Homep

SHINOIUEML 1 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234
3 BCPITHHDI

BETBU
Bapuanr HHaekchl CHrHAIOB
98 0032 | 0024 | 4002 | 1003 | 4003 | 2004 | 0321 | 0224
99 1320 | 4330 | 0031 | 0011 | 1324 | 3211 | 1230 | 2330
100 0030 | 0020 | 1003 | 2004 | 2401 | 1104 | 2400 | 4400

3.2. CuHTe3 SKBUBAJIEHTHOT0 aBToMaTa Mypa

A. Tlytem >xBHUBAICHTHOTO MPeoOpa30BaHU HCXOOHOTO aBTomara Mu-
i B aBToMar Mypa, noctpoire rpad u Tabnuuy nepexoaoB 3KBHUBAJICHT-
HOro asTomMara Mypa.

b. CocTaBbTC MOHVIO JTOTHUCCKYIO cXeMy aBTomara. Peammsyiite KA
Ha MHKPOCXEMAaxX 3aJaHHOM CCPHH, COCTABLTC MPHHLIHUMHAIBHYIO CXEMY C
nepeuHeM 3neMeHToB 1o npasuiam ECKJI.

3.3. MeToauueckue yKazaHusi U MOsiCHeHus K padorte

3.3.1. Koneunwie asmoniamoi

I'pad cuHTE3MpyeMoro aBToMata MumH J1s KaXKIOTO BapHaHTA IOTY-
YaeTCs TYTEM HCKIIOUCHHUS HEKOTOPBIX BETBEH 00001IeHHOTO rpada aBTo-
Mara, uMermero 4 BHyTpeHHUX coctosHus (puc. 3.1). ¥V Ttakoro rpada u3
KQKIOW BCPIIUHBI BRIXOAAT 4 BCTBU (M CTOJBKO k¢ BXOAdT). Kaxkias BCTBb
CUMBOJH3HPYCT TICPEX0J aBTOMaTra B APYTOc BHYTPCHHEEC COCTOSHHC
(k=1, 2, 3, 4) npu COBMECTHOM ICHCTBHU BXOJHOTO CHTHANA Z;, BEIXOTHO-
ro curtana W, u obozHavaercs ux xkoMmMOuHauued Z;W; a1 KOHKPETHOTO
3HAUCHHUS MHACKCOB. JTH WHACKCHI OcpyTcs u3 Tabn. 13 B cTpoke, HOMED
KOTOPOHU COBMANACT ¢ HOMEPOM BAPHAHTA 3aAaHHUS. 31€Ch KAKAOH BEPILIMHE
rpada g, mOCTaBICHB B COOTBETCTBUE ABA HAOOPA WHACKCOB MO 4 LU(pBHI:
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IS 1 ¥ j COOTBETCTBCHHO. [IpH mocTpocHmMu rpada ciacayer Amd KakIoH
BETBH, BBIXOMIIICH W3 KAXKAOW BEPIIMHBI, CHOPMHUPOBATE KOMOWHALIUIO
Z;W; n ykazate ee Ha rpade B COOTBETCTBHM C NOPSIIKOBON HyMepauueH
BBIXOSIIHUX BCTBCH. DTOT MPOIECC MOKA3AH HA puc. 3.2.

TMopsaaxkoBas HyMmepauusl BBIXOASIIUX BETBECH I KOKIOH BEPLIUHBI
vKa3zaHa Ha puc. 3.1.

Puc. 3.1. O600meHHbIH rpad aB-
TOMATAa C YETHIPbMI BHYTPECHHUMH
COCTOAHUAMH

Bepumna rpadga a

- | - Hosen saTEK N
Cursan A Wi T _O
Homep BerBu. Boixoasmeii (1234 (1234 ( BD—E—"

N,
13 BEPLIIHBI B N - T/\
Bapnant l HH1EKChI i <
- - —¥ | 4 \
| aposideoa] | ¢

Puc. 3.2, Cxema HYMCpalMHA BHYTPCHHUX COCTOSTHUH aBTOMATa

Ilpuvep koHKpEeTHOrO BapuaHta rpada aas CACAYIOMICH KOIHPOBKH
nHaekcos curHaos: 1300 2100 0210 0330 0123 0311 0003 0002,

MPHUBEICH Ha puc. 3.3.
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Puc. 3.3. [Ipumep cocrasaeHus rpada
C YUETOM BaPHAHTA 3aJaHHS

ITopsakosas HyMeparisa BETBCH rpada ONyIIcHa, Tak Kak KaXXaas BCTBb
3aacTCSA OMPCACICHHON KoMOnHanmeh curaaoB. [lo takomy rpady merko
3aMMUCcaTh TAOIHIEI MICPEXOJ0B M BRIXOMOB, HCOOXOAUMBIC IJIS MPOBCACHUS
cTpykrypHoro cuateza KA. 3a HcxoaHOE COCTOSIHHE aBTOMATA MPHHUMACT-

CsI COCTOSIHHE 4] .

3.3.2. Cmpyxmypuotil CUHmME3 KOHEUHBIX A8IMOMANO8

IMoa uudpoBeIM KOHCUYHBIM ABTOMATOM ITIOHUMAKOT TUCKPECTHBIN MPeod-
pasoBaTeb UHPOPMALIMH, COCTOSIIHH M3 KOMOHWHALIMOHHON CXEMBI M DJIE-
MEHTOB mamMsiTH. KoMOMHAIMOHHAs CXeMa CTPOMUTCS U3 JIOTHUECKHX 3JIC-
MCHTOB, MaMTh — W3 3JICMCHTAPHBIX aBTOMATOB, 4 HMCHHO — CHHXPOHHBIX
TPUTTCPOB PA3THIHBIX THIIOB,

PaGota mogoOHeIX TU(POBEIX VCTPOHCTB OMUCHIBACTCS HAOOPOM BXOI-
HBIX CHUTHAIOB Z ={Z|, Zy...., Z p}, HAaOOPOM BBIXOJAHBIX CHI'HAJIOB

W=Mm, Z,..., Z,}, MHOXKECTBOM BHYTPEHHHX COCTOSHHH (BBIXOJHBIX
CUTHAJIOB 3JIEMEHTOB naMstH) A =1{a|, a,, ..., a;}, ABYMs XapaKTEpPHUCTHU-

YeCKUMHU (PVHKUHIMH: (PYHKLIHMEH NMEPexoa0oB 0 U (PYHKIHEH BBIXOJOB A, a
TAKKE HAYATIbHBIM COCTOSIHUEM aBTOMara aj € A .
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Pazmuuaror aBa Tuma aproMartoB: aBToMarbl Mumm u Mypa. [das xaxk-
JOr0 U3 HUX BHYTPEHHEE COCTOSHHE B MOCICAYIOIIEM TAKTE MOJTHOCTBIO OM-
PEAETSETCS BXOAHBIM CUTHAJIOM U BHYTPEHHHUM COCTOSIHUEM B JAHHOM TaK-
TC, YTO OTPAKACTCA B 3AMUCH (PYHKIMHI EPEXOJ0B

a(t +1) =9[z(1), a(r)].

rac {— aBTOMAaTHOC BpeMsl.

Otnuuarores aromMarel Munn 1 Mypa muims 3anuchio (PYyHKIUH BBIXO-
10B. Ecu B aBToMate Muimu BEIXOAHOM CUTHAJ 3aBUCHT KaK OT BHYTPCHHE-
ro COCTOSIHUS ABTOMATA, TAK U OT BXOJHOI'O CUI'HAJIA B TOM JKE TaKTE

(1) = Mz(1), a0)],

TO B aBTOMATC Mypa BbIXO,Z[HOfI CHT'HAJI OIIPCAC/ACTCA TOJIbKO BHYTPCHHHUM
COCTOAHHCM B JAHHOM TAaKTC

W) =Ma()],

B wactHOM ciyuae Bo3moxkHO B W(f) = a(f), T. €. BBIXOJHOU CUTHAJT aB-
TOMATa OAHOBPEMEHHO SIBISICTCSI BHIXOAHBIM CHTHAJIOM TIAMSITH.

ITpakTHUEeCKH YKa3aHHOE OTJIHMYHUE MPOABILETCH B TOM, YTO MPH CMEHE
BXOJHOTO CHTHATIA B MPEACTIAX TAKTA B aBTOMATe MEIH COCTOSIHHE BBIXOAA
U3MCHACTCA, a B aBToMaTe Mypa — coxpaHseTcd HEU3MCHHBIM, TaK Kak U3-
MEHCHHE COCTOSHUA 3JICMCHTOB MaMAITH TMPOUCXOAMUT TOJBKO B MOMEHT
JCUCTBHSI UMITYJIbCOB CHHXPOHHU3ALUH.

Kaxxaoe cocTosHme BX0Ma M BRIXOJa JTFOOOTO aBTOMATa OJHO3HAYHO 3a-
JACTCsl KOMOWHALMEH TBOMYHBIX CUTHAJIOB HA COOTBETCTBYIOIINX #1-Pa3psii-
HBIX LIHHAX, MO3TOMY VCIOBHUMCS KOKIOE OTACIBHOEC COCTOSIHHE KOAHPO-
BaTh HAOOPOM JBOHUYHBIX CHMBOJIOB (OHTOR):

Z; ~x(1)=1{x, X», X,,} — BXOAHOH CHTHAT,;

W.~ y(t)=43, 2, ¥, } — BBIXOHOM CHTHA;

a; ~0)={0y, 0>, O,} — curHan BHYTPEHHETO COCTOSHHA (COCTOS-
HUS TPUITEPOB NAMATH),

U(t)=1{uy, u>,..., 1} — BXOAHOH CUTHA NaMSTH.

B Takoii zammcu cuMBONMHHMCCKUM oOOo3HaducHWIM Z;, W; ua; coort-

BCTCTBYIOT JBOHMYHBIC KOJOBbIC KoMmOmHarmu x(7), y(f) wm Q(f), rac
X Vs 0 j» M U; — OTICIBHDIC OWTBHI KOJA, KAKIBIH M3 KOTOPBIX TICpeaa-

€TCs 10 CcBOoeH HH(popManoHHOHW mHHE. CTPYKTYPHBIE CXEMBI aBTOMATOB
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Munu u Mypa nokaszansl Ha puc. 3.4 u 3.5. McXoaHpIMH JaHHBIMU 719 UX
CHHTE3a SIBJISFOTCS TAOIHIBI IEPEXOA0B H BbIXOI0B.

Li~{XpXp. .- Xn}
— —» Wi~ {T1,Yz...Ym}
EEE——

— K = ———
|
,—; Ui { - 1 :
A;~(Qp Q-0 [ N |
Uj ~{1,Uq Uk}! :
L = I, |
| AR E
I
| I
! TIAMATE |

Puc. 3.4. CrpyxrypHas cxema KA Mum

Ei“{xl,xz...xn}
—_—

— K¢ —————— -

—— Uj { I g !
1
4;{Qp Qg ---Q3 [ | N

Uiu{Ul,Uz...Uk}l

L

L

Wi~{a;)

W

Puc. 3.5 Ctpykrypaas cxema KA Mypa

Crpyxrypaerii cuaTes KA Munn npeanonaracT BEINOJTHECHHUE Psaa 3Ta-
NOB.

1. BeiOuparoT cHCTEMY JIOTHICCKHX JJICMCHTOB M JJICMCHTOB TaMSATH,
Ha KOTOpHIX Oyaer cTpoutbed KA.

2. OnpeAesroT HEJOCTAIOIHUE BXOIHBIC TAHHBIC:

— YHCJI0 3JEMEHTOB namMstu » >log, k ;

— YHCIIO Pa3ps 0B BXOIHOM MUHEL 71 > log, p;
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— YHCNIO Pa3psaI0B BEIXOJHOM HIHHEI 11 > log,y s,
rae k, p, s — KOJIMYECTBO BHYTPEHHHX COCTOAHHUM, BXOOHBIX Z; M BHIXOJ-
HBIX W¥; CHUTHaNOB COOTBETCTBCHHO. Huncna r, n, m — LiebIC.

3. Kogupytor aBpromMaT. ITO O3HAYACT, UTO KAXKIOMY BXOTHOMY H BBI-
XOJAHOMY CHTHAJIY W BHYTPCHHEMY COCTOSHHIO CTaBAT B COOTBCTCTBHC
ONPEACTICHHBIM ABOUYHBIN KOA.

4. IlepeBoaar UCXoaHBIE TaOIUIBI BEIXOJAOB H MEPEXOA0B U3 CHMBOJIH-
4eCKOro aaBuTa B JJBOMYHBIH,

5. Tlo Tabnuie BBIXOAOB COCTABIAIOT CHCTEMY JOTHUYCCKHX VPABHCHWH,
CBA3BIBAIOIINX BBIXOAHBIC, CUTHATB KA j © BHYTPEHHHMH COCTOSHUAMH

U BXOJHBIMH CHTHATaMHu X ; . OOmuii BUJ TaKOTO YPaBHCHHS

J
Yj :fj(xl, x2,..., xn, Ql, Qz,..., Qr)

6. Ilo Tabmure nepexoI0B COCTABIISIIOT TAOIHUIYY BO3OVKIACHHS TAMSITH,
T. €. ABOUYHBIX CUTHAIOB, KOTOPBIC CICAYCT IMMOAABATb HAa BXOAbI TPHITCPOB
namsaTH s TIEPeBoaa UX B TpeOyembie coctosiausa. CrnoBapu MepexooB
HAUOOJICE YaCTO MPHUMEHSICMBIX TPHUITEPOB MPUBEACHBI B TA0. 14,

Taonuuma 14

CahoBapu nepexo10B TPUITEPOB

CurHamel HA BXOAAX TPUITSPA I TICPSBOAA €TO
0 B HY’KHOC COCTOSTHHC
0) QU+ 1
JK-tpurrep RS-tpurrep T-rpurrep | D-tpurrep
J K R S
0 0 — — 0 0 0 0
0 1 — 0 1 1 1 1
1 — 1 1 0 1 0 0
1 — 0 0 - 0 1 1

IMpoyepk o3HAUACT OC3PA3AMIHOEC COCTOSHUE BXOA

Host cuaTesnpyemoro KA ¢ moMomero cioBapst CIeayeT npeodpa3oBaTh
ero TabIuIy MepPexo 0B B TADIUIY BO3OYKIACHHUS MaMsITH (IPOIECC Mpeod-
Pa30BAHUS MOSCHICTCS HUKE HA KOHKPETHOM TIPUMEPE).
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7. Ilo Tabmmiie BO3OVKACHUS MAMSITH COCTABJISIIOT CHCTCMY JIOTHUCCKHAX
YPaBHCHUH, CBA3BIBAIOIINX BXOJHBIC CUTHAMBL NAMATH {/; ¢ BHYTPCHHUMH

COCTOAHHUAMHA Q i H BXOAHBIMH CUTHAJIAMH X ]':

U]- ij(xl, Xy geeey Xyt Q]> Qz,..., Q,,)

8. Bce ypaBHEHMsI, IOAYUCHHBIE B M. 5 U 7, MUHUMHU3HUPYIOT MPH TO-
MoIu kapT Kapno.

9. I'lo MuaMMaTBEHEEIM (PopPMaM COCTABIISIOT TIOTHYIO JIOTHUCCKYIO CXCMY
KA na MukpocxeMax 3a1aHHOM CEpUH.

3.3.3. llpumep cmpyxmypunozo cunmesa aemomama Muiu

3agaanm aBToMar Mumu TaOIHIaMHu IEPEX0A0B H BEIXOJ0B (pHc. 3.6).

a(t+1)=o[a(t),Z(t)] Wit) =2[alt), Z(t)]
2 OCT, o Tei

8 a
Exaa ap a8z | a3 Elq EXCIa 1 2 3 £l
7 ay | aa | &g | - Ty | Wa| Wa|Ws | -
Za Az | @ | - Za | 7 | W W -
=3 a2 - Az az =3 Wl - Wl Wg

Puc. 3.6. Ucxonaerii KA Munu

1. Beibupaem B kauectse 3memeHTOB maMsatH JK-tpurrepsl. baszuc mo-
FHYCCKHX DJICMCHTOB — MTPOU3BOJIBHBIH.

2. ]I maHHOTO MPHUMEPA OUECBHAHO:

k =4 — unCcI0 BHYTPEHHUX COCTOSHUH (ay, ) ;

P =3 — UHCI0 BXOJAHBIX CUTHANOB (Z;) ;

§ = 3 — YMCI0 BBIXOAHBIX CUrHANOB (W]) .

3. Haxomaum:

— YHCJIO 3MEMEHTOB NMAMITH r>logs k=logy,4=2;
— YHC0 Pa3pa10B BXOJHOH IITHHBI n>logy, p=log,3=2;
— YHCNO Pa3Psa0B BBIXOAHOM LIMHBI m>log,y s =log,3=2.
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4. Ko,zmpyeM dBTOMAT, CTABA B COOTBCTCTBHUC KAKIOMY CHMBOJIHYICC-

KOMY CHUTHATY MPOWU3BOJIBHBIN ABOMYHBIA KOJ (YHMCIO Pa3psaoB KOAa CO-
OTBETCTBYET HAMICHHBIM F, 11, 111).

Tadnuma 15
Koauposka asromara MuJmm
BxoaHbIC CHTHABI BBIXOIHBIC CHTHAIBI CurHaisl maMsATH
Cocrosame | PHTRIKOMA | Coeroqupe | PATRI KOJA BHyTpcHHHC BHTEI KOAa
BX0Ja x| x BBIXOJA vl o COCTOSHHE O 0»
Z 0 0 W 0 0 a 0 0
Zs 0 1 W 0 1 a 0 1
Z3 1 1 W 0 0 as 1 0
ay 1 1

C vueTOM BBEACHHBIX KOJOB MEPECBOAUM TAOIHIBI MEPSXOAOB U BBIXO-
0B B ABOWYHBIN andasut (puc. 3.7).

Tabrmma nepexomoe (5) Tabroma esmxomos ()
i Q1 Qs — Q1 Qu
2152 ool o1l10! 11 R 00| O1f 10| 11
00 |00 11] 11 00 [ 01| 10)10] -
01 | - | 10] 00f - 0L | - | 10] 00| -
11 | 01 - [01) 10 11 | 00 00|01

Puc. 3.7. JIBOWIHO-KOAUPOBAHHEIC TA0THIBI KA Mumu

5. Ilo Tabmune BEIXOAOB A COCTABISIEM JIOTHUYECKUE VPABHEHHUS TSI BbI-
XOJHBIX CHTHAIOB )| U ). YUTEM, UYTO B KOXKAOH KIETKE TaOIULbI JIEeBbIH

OUT XapaKTepHU3VET CUTHAT )|, MPaBbIi — V,. 3amuchiBas VPAaBHEHHS «IIO
cauHUIaM», moaydacy CAHO:

N =500 + 5020105 + %010

V2 =550,05 +x%,0,0; .
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6. IIpcoGpaszyeM TabaUIly MEPEXOI0B aBTOMAaTa B TAOMHITY BO30YKIC-
Husl maMsti. Jas1 obecneueHns Kaa0ro OTASIbHOTO NMEPEeXoaa U3 UCXO-
HOTO COCTOSIHHSI IAMSITH B MOCTCAVIOIIEE HYXKHO MOJATh HA BXOABI 3JICMEH-
TOB MaMATH (CHHXPOHHBIX TPUTTEPOB) OMpPEACACHHBIC cUrHambl, MMEHHO
3TH CHTHAJBI M 33aHOCATCA B COOTBETCTBYIOIIHE KJICTKH TAOIHIBI BO3OYK-
JICHIA MTAMATH.

Ha puc. 3.8 114 npuMepa pacCMOTPEHBI BO3MOKHBIC TIEPEXOAbl B HEP-
BOM CTONOIE TaOMHIIBI MEPEXOJ0B (COCTOAHHSA BXOAOB X|X, Ha JAHHOM

3Tare HeCYIICCTBCHHBI).

Tabmma mepexomop

Q102

XX,

— HCX0JHOoe ¢0CcToAHHEe BEIX0T0B
(0 3IeMeHT OB TIaMA TH

= BOIMOEHEIE IIMeHeHITH COCTOAHITH
-_— < EBRIXOTOE 3JeMeHTOR ITANMATH

01 [*+—

Puc. 3.8 Tlpumep nepexoaos KA Mumu

Beinenum nepsoe BO3MOXKHOE H3MeHeHMe coctosiaus (0> 00—00.

TTockoapKy KaKABIH OHT XapakTEPU3YET COCTOSHHE BBIXOAA OTACIBHOTO
JK-tpurrepa, To cornacHo Tadbauue BO30OVKACHUS TAKOTO TPUTTEPA LISl TIe-
peBoaa ero Beixoaa u3 coctosuug 0 B cocrosgaue 0 (T. €. COXpaHCHHC CO-
CTOSTHMA) HCOOX01MMO ToAaTh Ha BXoA J curHan 0, a Ha BXoa K — BCC paBHO
HYJIb WA CIWHUIYY. be3pasmiaHOC COCTOSHHC BXO0Aa M300pakacTcs Mpo-
YePKOM B TaOIMLE BO3OYKACHHUS HAMSITH. DTO WILTIOCTPUPYETC puc. 3.9.

Tabmina mepexozios (8) Tabmina e 030 yAIeHIA TAMATH
- Q12 10z
X ITepexoq ExomHEIE 0
e U, 1" eroporo CHTHAIEI 0
Tlepexog M ﬁ) *puEitnd | B T K
mepeoro | O 0 0
TPIITT epra

Puc. 3.9. 3anonacHAC TAOMHABI BO30Y KACHHS TAMSTH
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ScHo, uTO mEepexoa BTOPOTO TPUTTEPA JODKEH OBITH OTOOPAKCH aHAIIO-
THYHOM KOMOWHALUEH €r0 BXOIHBIX CHTHAIOB (HA PHUCYHKE HE MOKA3aHO).
[Tpu mepexone maMsTH B CASAYIOIIEE BO3MOKHOE COCTOSIHHE IMPOLIECC

nokasaH Ha puc. 3.10.

Tabauia mepexXonos (8) Tatnuia BOIOYKISHUA NaMaTH
Q1Qz Q102
0 o a 0
Ji1 | K1 | Jz | Ke
————————— i R s Hepexan e e
Tepexon 41 { [ BTOpPOTO
nepRoro TpUrrepa Eraeetaell Sl Bl R R
Tpurrepal O 1 - .
ofl -1 1] -
— ——
CHIrHATER CHrHAITR
Ha BXofax Ha BXOAAX
HepBoro BTODOTO
Tpurrepa TDUTTEpa

Puc. 3.10. Ilepexoa naMATH B CIEAYIOIIECE COCTOSIHHE

OxoHuaTeIbHBIA BUA TAOIUIBI BO30OYKIACHUS MAMATH aBTOMATa TOCTC
PacCMOTPCHHUS TICPEXOA0B MO BCEM CTOJIOIAM MPHUBCACH B Ta0a. 16.

Tadnunoa 16

Tab/mna Bo30yaaeHusi NAMATH, BhInoJHeHHoi Ha JK-rpurrepax

010,
b 0 0 0 1 1 0 1 1
JK | LKy | LK | BK | LK | LK | JK | K

00 0— 0— 1- -0 -0 1- — —
01 — — - = -1 0— — —
11 0- 1- — — -1 1- -0 -1

Ecau B kauecTBE 3ACMEHTOB MAMSITH HCIMOJB30BATH |-TPUTTEPBI, TO
Tadauma Bo30YKACHUSA MAMATH OVACT MMETH OONICC MPOCTOH BHI, TaK Kak
T-Tpurrep nmeer oauH uHpopMamMoOHHBIN BXo (Tadm. 17).
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Tadonuwa 17

Tadmma Bo30y:KAeHusI aMATH, BLIMo/Hennoii na T-tpurrepax

Q-
XiXs
00 01 10 11
00 00 10 01 —
01 — 11 10 —
11 01 — 11 01

B cnyuac ucnons3zoBanus D-tpurrcpos tabnuia BO30OVKACHUS MaMSITH
MOBTOPSCT TaOJIHIY NEPEXOIOB.

7. Ilo Tabnuue Bo3OYkaeHus namsit (Ams JK-Tpurrepos) coctaBimsiem
JIOTHYECKUE VPABHEHHS CHTHAIOB HA KAXKAOM HH(DOPMAIMOHHOM BXOJE
KQKIOTO TPUITCPa. 3AMUCHIBAA UX «II0 CAUHULIAMY, MOAYUYACM CJICAYIOLINC

CJIH®:
J1 = 050105 + 520105 ;
Ky =5500,05 + 5520105 ;
J2 = %0105 +HTH0105 + 110,010 ;

K5 =%%:0105 + 050,05 .

8. MuHuMH3UpyEM VPABHEHHS, MOJYUYEHHBIE B M. 5 U 7, NPy NOMOLIHU
kapt Kapno. Tak kak QpyHKUHMH NEPEXOT0B U BBIXOJOB HE OMPEACICHBI HA
HCKOTOPBIX HabOpax apryMeHTOB, Aoompeaciaicm kapTel Kapro Ha 3THX
Habopax CAMHHUIAMH WIH HYJISIMH C LCTbIO MPOBCACHUS KOHTYPOB HauOO-
JICC BBICOKOTO paHTa (TIOJOKCHHUC 3TUX CAMHHUII OTMCUCHO HA KApTax CHM-
BooM *). Tak, qust | Uy, xapTel KapHO HMCIOT BUA, NPCACTABICHHBIA HA

puc. 3.11.
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¥1 A1 ¥ X1

o 0 H o|lo]o
xg| e X2l b= .
, 0 % | 1“‘1 R -~ 1} 0 -
S Qe 14z
oG] = x| [o]
S . == 2
x [ 1] 0 ) |9 )d
d1 Q1

Puc. 3.11. Kaprel KapHO 114 BBIXOIHBIX CHTHATIOB
3ammuceiBacM MEHHMAaIbHbIC [JTH®:
=50 +x0;;
y2 =50, + 50,0,

[1poBOaS MUHUMHBAITHIO OCTATBHEIX (YHKIIHN, MOIVIACM CIICIYIOITHC
(OYVHKITHH:

J1=0s;

Ky =x05;

Jy =10 +x705;
Kz :JC2.

9. Ilo monyucHABIM MHHUMATBHBIM (OpMaM COCTABIICM JTIOTHUCCKVIO
CXCMY aBTOMaTa Ha MHKPOCXEMAaX BBIOPAHHOHM CCPHH. ITOT MPOIIECC CIIONK-
HOCTH HE MPEACTABISET, MO3TOMY MPHUBEAEM TOJBKO (DYHKLHOHATBHYIO
cxemy aBromara Munu (puc. 3.12).

BRI

Xe _ .| . £
xzﬂ—q— - ;;3

& Ko

rr'_ [ I__]" L —

A Lkl
i =
|
i A 1Te [
| PAKTORKI K - |
|
1

Puc. 3.12. OyHKUHOHATBHAS
cxeMa KA Munmn
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3.3.4. Illepexoo om asmomama Muau k asmomamy Mypa

OOBIYHO YHCIIO BHYTPEHHUX COCTOSIHME aBromara Mypa Ooapmne unm
PaBHO YMCIY BHYTPEHHHX COCTOSHMM aBToMara Mumu. Takoe ysBenmnueHue
wmrocTpupyeres puc. 3.13, rae mokazansl ¢parveHTH TpadoB aBTOMaTa
Munu u Mypa.

Asromar Muiu AsTomar Mypa

Puc. 3.13. Tlepexoa ot asromara Munu k asromary Mypa

Jis aydimmero MOHMMAHHA MIporLecca MEPexXoAa PacCMOTPHUM €ro Ha
npuMepe. [Tyers 3aman aBromar Muin COBMCIICHHOM TAaOIHIICH IEPEXOI0B
(Taba. 18), koTopoii cooTBeTcTBYCT Tpad, m300pakeHABIN HA puc. 3.13.

Tadbamua 18

Cosmemennast Tadimua nepexogos KA Muin

a.
! a 5] a3 a,y
Zj
Zl a ay ay B
W Vs W
as 4
% - -
Ws i
as as as
A -
W W W

Nmeem a.]'I(baBI/ITbI: Z:{Zl, Zz, Z3}, A:{Q‘l, ay, a3, 614}; W=
=M. W, W3}.
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Ilepexon k aBTomaty Mypa OCYIIECTBISICTCS B CICAYIOMIEM MOPSIIKE.
1. Haxoaum MHOKECTBA B, ONPEACIAEMBIC YHCIOM PAa3IHIHBIX BBIXOA-

HBIX CHTHAJIOB HA IyTrax, BXOAAIIUX B JAHHOC COCTOSHHE (cM. puc. 3.13).
Bl=iajl. a3 =1by. by}
B2 ={a,W} ={b5};
B3={a,W,, a,W3} ={by, bs}
Bd={asW3}={bs} .

2. CoctaBaseMm Tabnuny nepexonos aBroMata Mypa Ha ocHOBaHHH Tad-
JIULBI TIEPEX0 0B aBToMara Mumn u cocrostHui B, (s =1, 2, 3, 4).

Tadauna 19
Tabamma mepexonos KA Mypa

a 25 a; ay
Dol b | baiw | batw | batw | kst | ke
Z] b2 bz b6 b6 b6 -
ZQ - - b5 bl b1 -

11 monaydeHHOTO aBroMara Mypa HECIO:KHO COCTaBHTh rpad, MOHHU-
Masd, 4TO €rO BBIXOAHBIC CHTHANbI W), W,, W5 onpeaendrorca BHYTPCHHH-

MH COCTOSTHHAMH Dy ,..., bg . ITOT rpad n3obpaxeH Ha puc. 3.14.
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z ¥ W,
w (b — b, bs )
ZB
z A A Z, |z
Z zZ
5 (s k(s g ' m
Zl

Puc. 3.14. T'pad aBromara Mypa 3KBHBAJICHTHOTO
asromaty Munu

Ilycte aBTomMarel Munu 1 Mypa HaxoAsgTCd B HA4YaJbHBIX COCTOSHHUAX
a 1 by cOOTBETCTBEHHO. YOEAUTHCS B SKBUBAJICHTHOCTH MPEOOPA30BaHU
MOXKHO TIyTEM MOJaud Ha BXO/BI UCXOHOTO aBToMaTa M 1 nomy4deHHo-

ro apromara Mypa HEKOTOpOil TOCIEAOBATEIbHOCTH OYKB BXOAHOTO anda-
BUTA, HAIIPUME]P TAKOH:

Z =471, 7y, Z3. Z5, Zy... }.

Brixoanas mociea0BaTenbHOCTh OOOUX AaBTOMATOB OYACT CIICAYIOLICH:

W:{Wz, Wz, VVl, WS’, WS’,... }

3nauut, abcrpakTHeic aBromMarsl Muan u Mypa skeusasicHTHB. [lpu
3TOM BHRIXOTHOH andasut aBToMara Mypa MOXKET OTIHYATECA OT BBIXOIHO-
ro andaBuTa HCXOTHOTO aBTOMATa MIIH, MOCKOJIBKY KOJIUICCTBA BHYTPCH-
HHX COCTOSIHHI aBTOMATOB paznuuHo. Ha stane cTpykTypHOro cHHTE3a 3TO
HOPHUBOAUT K TOMY, YTO KOJHPOBKA BBIXOJHBIX CHTHATIOB ABTOMATOB TAKKE
MOJKET OTJIHYATBCA.
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3.4. Odopmnenue PI'3

PacucTHO-rpadgiccKoe 3a1aHNAC BRIMOTHACTCSA HA CTAHJAPTHBIX JTHCTAX
6ymaru (A4) ¢ oxHOI CTOPOHBI U OPOPMITICTCS CIICAVIOIMAM 00pazoM.

1. TutynpHBIA MUCT (CM. TPUIOKCHUC) CUMTACTCA TICPBBIM M HE HYMC-
pyeTes.

2. Ha Bropom aucte mpusogutcst coaepxanue PI'3. On odopmasieTcs
PaMKO# M COICPIKUT 3aMOTHCHHBIH OCHOBHOM tnTamit mo ECKJI.

3. Ha tpetpem aucTe mumercs 3aJaHHE HA KYPCOBVIO paboOTy € vKa-
3aHHEM HOMEpPA KOHKPETHOrO BapHaHTA. TpeTHil W BCE MOCIACAYIOIHE JIH-
CTHI TAKKE OOPMIBIFOTCSI PAMKOH.

4. HaurHaga ¢ 4eTBEPTOTrO JHCTA Pa3MEIIACTCA TEKCT MOSACHUTCIBHOM
3AMUCKH, BKITFOUAIOITAN CJICAVIOMIUC Pa3ICIbl:

a) o0mmas XapakTCPUCTHKA CHHTC3UPVEMOTO VCTPOHMCTBA M TPUHITHITHI
cro padoTel, rpad mcxoxHoro apromMara Mum;

0) BCe UCXOAHBIC Jormyeckne PpyHKIUU U ux npeodpazosanus, rpad u
cxema asroMara Mypa, pacueTsl ¢ MOAPOOHBIM MOSICHUTEIBHBIM TEKCTOM;

B) MOJIHBIC MTPHHIUMHAIBHBIE CXEMBbI YCTPOHCTB, BBIMOJIHCHHBIC COTJIAC-
HOo ECK/] (mpeaycMoTpeTh BO BCEX CXCMaX KHOMKH HAYATRHOH YCTAHOBKH
KOJa);

T') BBIBOJHI T10 paboTE;

1) CIIMCOK HCTIOIB30BAHHON JTUTCPATYPHI.

HNnmoctpauun  HyMmepyroTes  apaOckumu  nudpamu, MNpUMEHSCTCSH
CKBO3HAs HyMCpaLUs WK HyMepauus no riaasaM. Ha Bce pUCYHKH B TEKCTS
JCTAKOTCH CCBIMKK, HanpuMep (pucyrox 5) wmu (pucynox 1.3). Ecau pucy-
HOK B padOTE OJUH, TO €r0 HE HYMEPVIOT, a CCBIIKY B TEKCTE JCJIAIOT TAK:
(cm. pucyHor).

WnnrocTpanmu mpu HeoOXO0AUMOCTH MOTYT HMETh HAUMEHOBAHUE H T10-
SCHHUTCITLHBIC TAHHBIC.

VYpasHCHUA ¥ QOPMYITBI BBIICTIAIOTCS U3 TCKCTA B OTACIBHYIO CTPOKY.
Breime u HDKe KakaoW GOPMYITBI WM YPABHCHHS OCTABIACTCA HC MCHCC
oaHOHN CBOOOAHOM CTpokH. Eciu ypaBHeHue (Mau (opMya) HE YMEIIACTCS
B OJHY CTPOKY, TO OHO MEPEHOCHTCS MOCIE 3HAKA PABCHCTBA (=) WM 3HA-
KOB TUIKOC (+), MUHYC (—), YMHOKEHHS (X), AcTeHHs (i), MPUUEM 3HAK B
Hauane creayrome crpoku nosropsietcs. Ha HymepoBanubie GopMyisl B
TCKCTC TOJDKHBI OBITh CChLTKH. Hampumep:
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Cucrema (5) pemaetes mpu HaYaIbHbIX YCIOBHAX (1) 1 (2).

ITopsakoBeic HOMepa GopMys 0003HAYAKT apaOCKUMH LUdpPaMu U TO-
MEIIAKT B KPYIJBIX CKOOKAaX v MpaBoro kpas noiocel. HoMep ams mHOTO-
CTPOTHOM OPMVYIIBI CTABUTCS MPOTHB MOCICTHCH ¢¢ cTpoku. CKBO3HAA HY-
Mepanus (GopMya TIPUMCHICTCA B HEOOABIMUX padoTax, TAC HYMEPYETCS
OTPAHUICHHOC YHCIIO HANOOICE BAKHBIX (OPMYIL
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