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BBEJIEHUE

BrruncinurenbHble CUCTEMBI, CETH U TEIEKOMMYHUKAIIUU SIBIISIIOTCS B
COBPEMEHHOM OOIIIECTBE CAMBIMU BOCTpPEOOBaHHBIMU pecypcamu. Boiias B
YEJIOBEUECKYIO KU3Hb, KOMIBIOTEPHI CeYac CTaIM HEOTHEMIIEMON YacThIO
Hamerd muBwimzanuu. M xora mepBas OBM ¢ aBTOMarndyeckum IMpo-
IrpaMMHBIM YyTpaBJICHUEM OblIa CO3/laHa 4YyTh OoJiee TMOJyBeKa Haszal, K
HACTOSIIIIEMY MOMEHTY YK€ HACUUTBHIBACTCS MATh MOKOJEHUW BBIYUCIIH-
TeabHBIX MamuH. CTonb OypHOTO pa3BUTHS, BEPOATHO, HE MpeTepreBaja
HU OJ[HA TEXHOJIOTHSI.

CoBpeMeHHas 3M0Xa XapaKTEePU3yeTCs CTPEMUTEIBHBIM ITPOIIECCOM
uH(pOpMaTU3aMK OOIIECTBA. ITO CHJIBHEW BCETrO MPOSIBISETCS B POCTE
MPOMYCKHOM CIOCOOHOCTU M THOKOCTH HMH(pOpMaIMOHHBIX ceTel. Ilonoca
MPOIYCKaHUs B pacyeTe Ha OJHOTO TMOJIb30BATENsl CTPEMMTENIHLHO YBEIU-
yuBaeTcsl Onaromaps HecKoJbKuM (aktopam. Jlormdyeckoe u (usmdeckoe
IPOCKTUPOBAHUE CETHU, €€ Harpys3ka, MPOMyCKHas CHOCOOHOCTh U KO3(]-
(GUIIMEHT MCIOJIb30BaHUS CETH OUYCHb BAXKHO NPU CO3JaHUHU JIOKAIbHBIX
ceTed B OOJbpIIMX MaciiTabax. Bo-mepBbiX, pacTeT MOMyISIPHOCTh MPUIIO-
xenuit World Wide Web u xonnduecTBO 31€KTPOHHBIX OaHKOB MH(MOpMa-
IIMH, KOTOPBIE CTAHOBATCS JIOCTOSTHUEM Kakaoro uesoBeka. IlajneHue 1ieH
Ha KOMITBIOTEPHI MPUBOJUT K pocTy ymucia aoMamHux [1K, kaxasii u3 ko-
TOPBIX MOTEHIIUAJIBHO MPEBPAIACTCS B YCTPONCTBO, CIIOCOOHOE IMOIKIIIO-
quThCsl K cetn Internet. Bo-BTOpBIX, HOBBIE CETEBBIC MPUIIOKEHUSI CTAHO-
BATCSL OoJyiee TpeOOBATEIbHBIMH B OTHOUIEHWH TOJOCHI MPOITYCKaHUSA —
BXOJAT B MPaKTUKY TpuioxkeHus Internet, opueHTupoBaHHbIE HA MYJIBTHU-
MeIua W BHACOKOH(EPEHIICBSI3b, KOIJa OJHOBPEMEHHO OTKPBIBAETCS
OYCHb OO0JBIIOE KOJMYECTBO CECCHUM Tepenaud NaHHbIX. Kak pe3ynbTar,
HaOII0/1aeTCsl PEe3KU PoCT B MOTpediieHun pecypcos Internet — mo oren-
KaM CpeHU 00beM MOTOKa UH(POPMAIIUK B pacuyeTe Ha OJHOTO MOJIb30Ba-
TEJs B MUpE yBeIW4YWBaeTcs B 8 pa3 Kaxawli rof. Bce 3to Omaromaps
CpEJICTBAM TEJIIEKOMMYHUKAIHAM.

OOydeHue CTYJIEeHTOB, OyIyHIMX CIEIUAIUCTOB, MPUHLMIAM IIO-
CTpOCHUS U (PYHKIMOHUPOBAHUS BBIUUCIUTEIBbHBIX CUCTEM, OpTraHU3alUU
u paboThl cereit DBM sBisieTcs HEOTheMJIEMBIM TPeOOBAaHUEM COBPEMEH-
HOCTH.

CTYI[GHTBI AOJDKHBI 3HATh HA3HAYCHUC U ITPUHIUIIBI IIOCTPOCHUSA U
(I)YHKHI/IOHI/IPOBaHI/ISI Y3J10B U OJIOKOB BBIYHCIIUTEIBLHBIX CHUCTEM, UX B3au-
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MOJICUCTBUS; crIOCOOBI opranu3anuu ceteit 9BM, HazHaueHue u QPyHk-
[IMOHUPOBAHUE KOMITIOHEHT CETEH

IIpencraBieHHOE METOAUYECKOE yKa3aHHE COJEPKHUT ACCATh jado-
pPaTOPHBIX PabOT, B X0Ji€ BHIMOJHEHUS KOTOPHIX CTYJACHTHI U3y4aT OCHOB-
HBIC BOIPOCHI JAHHOW AUCHUIUIMHBL. [lociie mepedHs 3alaHuil K KaxJaou
J1a00paTOPHOM pabOTe MPUBOAATCS TPEeOOBAHHUS K COJACPKAHHUIO OTYETOB,
IMPUMEPHI BBHIIOJHEHUS 3aJaHUM, KOTOPhIE OJJHOBPEMEHHO SBIISIOTCS MPH-
MepamMu 0pOpMIICHUSI OTUETOB.



JIABOPATOPHASA PABOTA Ne 1

Tema: [To3unmonHbie cuctemMsl cuncienus. [lepeson uncern.
Hean: [IpuoOpeTeHne HABBIKOB MEPEBOAA YUCEN MEXKY CUCTEMaMU

CHHCJICHUS C pAa3JIMYHBIMHW OCHOBAHHAMMU.

3aganue:
1. Yucno A (tabn. 1), 3a1aHHOE B IECATUYHOM CUCTEME CUMCIICHHUS,

TICPEBECTH:

U3 JIECATUIHOM CHCTEMBI B IBONYHYIO M OOpaTHO;

U3 JIECATUIHON CHCTEMBI B YUETBEPUUHYIO U 00PATHO;

U3 JIECATUIHON CUCTEMBbI B BOCBMEPUYHYIO U 00paTHO;

U3 JIECATUYHON CHCTEMBI B IIECTHAIIIATEPUUHYIO U 0OPATHO.
Yucno pa3psaoB B IpoOHOM YaCTH MOTYYAFOIIMXCS YUCEIT:
JUTSI IBOMYHOM cHCTeMBbI cuncienus — 10 pa3psaaos;

JUTSI 9€TBEPUIHON — 8 pa3psIoB;

TSl BOCBMEPUYHOM — 6 pa3psiioB;

JUTSI TIIeCTHAIIATEPUIHON — 4 pa3psia.

2. Uncno B (tabm.1), 3amaHHoe B IECATUIHON CHCTEME CUHCIICHUS,

IEPCBCCTU:

n3 I{CCHTI/IIIHOf;I CUCTCMbI CHUCJICHUA B IBONYHYIO (‘II/ICJ'IO pas3psaa0B B

ApoOHoM yactu uucia — 10);

U3 JIBOMYHOU CUCTEMBI — B YETBEPUUYHYIO;

U3 JIBOUYHOU — B BOCBMEPUYHYIO;

U3 JIBOMYHOU — B IIECTHAAUATEPUUHYIO.

Yucna, mogydyeHHbIE B JABOWYHOW, YETBEPUYHOW, BOCBMEPUYHON U

HIGCTH&,HH&TCPH‘IHOﬁ CUCTCMAX CYHHUCICHUA, IICPCBCCTH B JCCATHYHYIO

CUCTEMY.
Tabnwnua 1
o C o &
: 5 4 B £ 5§ 4 B
= & T 5
=] =]
1 555,555 666,666 14 826,692 716,592
2 666,666 555,555 15 753,851 949,833
3 567,765 765,567 16 999,518 913,856

»




4 579,684 764,746 17 806,722 744,809
5 864,718 792,549 18 773,569 987,736
6 777,781 888,642 19 804,859 936,639
7 679,773 828,834 20 573,729 725,861
8 824,856 935,517 21 SI1,577 688,688
9 994,844 832,638 22 688,688 S71,577
10 914,917 941,568 23 789,987 987,789
11 566,566 677,677 24 740,548 641,862
12 677,677 566,566 25 888,777 673,761
13 678,876 876,678

Copep:kanue oTuyera:

~ Tema paboTsl

~ YcIioBUe 3aJaHus

~ MeTtoauka mepeBoOJia YKCENl U3 ACCATUYHON CHUCTEMBI CUMCIIE-
HUS B CUCTEMY CUHMCJICHHUS C MPOU3BOJBLHBIM OCHOBAaHHWEM U 00-
paTHO

~ Meroauka TepeBOJa YHMCET MEXAYy CHUCTEMaMHM C KpaTHBIMU
OCHOBaHMSIMU

IIpumep BbINOJIHEHUA:
IHo3uuuonHsbie cucreMbl cunciaeHus. Ilepesox unce.

3ananue:

1). Yucno A10)=46,68 nepeBecT U3 NECITUYHON CUCTEMBI B IBOMY-
HYI0 1 00paTHO. Yucmo pa3psaoB B 1poOHOM YacTH - 6 pa3psaoB.

2). Yncno B»=11101,10011 mepeBecTH B YETBEPUUHYIO CUCTEMY
curcieHus. Yucma u3 TBOMYHOW M YETBEPUUYHOW CUCTEM CUMCIIEHHS TEepe-
BECTH B JICCATUYHYIO CUCTEMY.

1) A(lo):46,68



A@»=101110,101011 .

Aap=12°+ 02" +1.2° + 1.2 + 12" + 02° + 1.2 + 027 + 1.2° +
02%+12°+12%°=32+8+4+2+05+0,125 + 0,03125 + 0,015625 =
46671875 .

2) Bp = 9111{31@11420(9111{20 ,  B=131,212

Bup=12'+12°+1.2°+1.2°+ 127+ 12" +1.2°=16+8+4 +1
+0,5 +0,0625 + 0,03125 = 29,59375 .

Bao=14"+34" +1.4°+ 241 + 147 +24°=16+12+1+ 05+
0,0625 + 0,03125 = 29, 59375 .



JIABOPATOPHASA PABOTA Ne 2

Tema: [To3urmoHHbIe CUCTEMBI CUUCIICHUS. ApudmeTuka.

Hean: [IpuoOpeTeHre HABBIKOB BBITIOTHEHUS apUPMETUUECKUX JICH-
CTBUHM C YHCIIAMU B MO3UIMOHHBIX CUCTEMAaX CUUCIICHUS C MPOU3BOJIbHBI-
MU OCHOBAHUSIMU.

3aganue:

1.

Yucna A u B (tabx. 2), 3a1aHHBIC B JCCATUIHON CHCTEME CUHCIIC-
HUS, TIEPEBECTH B

~ JBOWYHYIO (B IpOOHOM yacTu 8 pa3pson),

~ YEeTBEpUYHYIO (B IpoOHOM yactu 4 pa3psiaa),

~ BOCBMEPUYHYIO (B APOOHOM YacTu 3 pa3psa),

~ IIEeCTHAIIATEPUUHYIO (B IpOoOHOM YacTu 2 pa3psiia)
CHUCTEMBI CUUCIICHUS.

. BeImmosiHUTE cliokeHne A+B B JI€CATUYHON, TBOUYHOM, YETBEPHY-

HOW, BOCBMEPUYHOW M MIECTHAAUATCPUYHOM CUCTEMAX CUUCIICHUS.
[TosmyuyeHHble pe3yibTaThl U3 JABOWYHOW, YETBEPUYHOU, BOCHME-
PUYHOM M IIECTHAAUATEPUYHOM CHUCTEM CUMCIIEHUS IEPEBECTH B
JNECATUYHYIO CUCTEMY CUMCIICHUS.
Bremmonnutes Beiuutanne A-B B JIecsITUYHOM, ABOMYHOM, YETBE-
PUYHOM, BOCBMEPUYHOW M ILIECTHAALIATEPUYHON CUCTEMAX CUMC-
nenud. llomydeHHble pe3ynabTaTbl U3 JIBOMYHOM, YETBEPUYHOM,
BOCBMEPUYHOM M MIECTHAAUATEPUYHOW CHCTEM CUMCIICHUS Tepe-
BECTH B JECITUYHYIO CUCTEMY CUMCIICHUS.
Brimonnute ymMHOXXeHHME A*B B JeCITUYHOW, JTBOWYHOM, YETBE-
PUYHOM, BOCBMEPUYHOW M MIECTHAALIATEPUYHON CUCTEMAX CUMC-
nenus. llomydeHHble pe3ynbTarbl U3 JIBOMYHOW, YETBEPUYHOM,
BOCBMEPUYHOM M MIECTHAAUATEPUYHOW CHCTEM CUMUCIICHUS Tepe-
BECTH B JECITUYHYIO CUCTEMY CUMCIICHUS.
Brimmonnute nenenue A/B B AeCATHUYHON, TBOWMYHOM, YETBEPHUY-
HOW, BOCBMEPUYHOMN Y LIECTHAAATCPUYHONW CUCTEMAX CUUCIICHUS.
B 1poOHoIt yacTh 4aCTHOT'O MOJIYYUTh

~ TSI ABOMYHOU CHCTEMBI CUMCIICHUS — 8 pa3psaoB

~ JUISl YETBEPUYHOM CUCTEMBI CUUCIEHUS — 4 pa3psia

~ JJIsI BOCBMEPUYHOMN CUCTEMBI CUMCIICHUS — 3 pa3psia

~ ISl MEeCTHAAIATePUIHON CUCTEMBI CUMCIICHUS — 2 pa3psa.
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[TosmyueHHbIE pe3yabTaThl M3 JBOWUYHOW, YETBEPUUYHOW, BOCHME-
PUYHOW M IIECTHAALATEPUYHOM CUCTEM CUHCIICHUS TMEPEBECTH B
JNECATUYHYIO CUCTEMY CUUCIICHUA.

Tabnuna 2
- .
: 5 4 B | § 4 B
T g T §
1 555,55 23,45 14 826,69 12,98
2 666,66 35,45 15 753,85 13,56
3 567,76 34,23 16 999,51 16,78
4 579,68 32,54 17 806,72 27,57
5 864,71 32,34 18 773,56 29,34
6 777,78 33,76 19 804,85 26,23
7 679,77 43.67 20 573,72 24,78
8 824,85 34,87 21 577,57 28,56
9 994,84 41,57 22 688,68 25,34
10 914,91 44,67 23 789,98 27,23
11 566,56 31,45 24 740,54 26,98
12 677,67 24,67 25 888,77 29,99
13 678,87 34,76
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Conep:xkanue oryera:

~ Tema paboThl

~ YcIoBueE 3a0aHus

~ Meroauka CIIOXKEHUS 4YUCENl B MO3HUIMOHHBIX CHCTEMax CYHUC-
JICHUSI C IPOU3BOJBLHBIM OCHOBAHHEM.

~ Meroauka BBIUMTAHUS YUCET B MO3UIIMOHHBIX CUCTEMaXxX CUHC-
JIEHUSI C IPOU3BOJIBHBIM OCHOBAHHEM.

~ Meroauka YMHOXKEHHUS YUCEN B O3UIIMOHHBIX CUCTEMAX CUMC-
JIEHUSI C IPOU3BOJBLHBIM OCHOBAHUEM

~ Meroauka JeneHusl Yrucell B MO3UIMOHHBIX CUCTEMaxX CUHCIIe-
HUS C IPOU3BOJIbHBIM OCHOBaHHUEM.

IIpuMep BbINOJIHEHHS:
Io3uuOHHBbIE CUCTEMBbI CUYNCICHUA. ApruMeTHKa.

3ananue:
1. Uucna A(10=46,68 u B(10=9,6 nepesectu B
~ JBOMYHYIO (B poOHOI yactu 4 pa3psiaa),
~ YeTBEpUYHYIO (B ApOoOHOI yacTu 3 paspsna),
~ BOCBMEpPUYHYIO (B ApOOHOM yacTu 2 pa3psja),
~ IIeCTHaAUATepUuHyto (B IpoOHOM yacTu 1 pa3psn)
CHUCTEMBI CUHCIICHUSL.

2. BpInoaHuTh crnoxenue A+B B necsaTuuHOM, ABOMYHOM, YeTBEpUY-
HOW, BOCBMEPUYHOU U LIECTHAAUATEPUYHOU CUCTEMAX CUYUCIICHUS.
[TosmyueHHble pe3yibTaThl U3 JBOWYHOW, YETBEPUYHOU, BOCHME-
PUYHOW M NIECTHAALATEPUYHON CUCTEM CUUCIICHUS TMEPEBECTH B
JNECATUYHYIO CUCTEMY CUHCIICHUA.

3. BeimoiaHuth BeiuuTanne A-B B IecITHYHOM, ABOWYHOI, YETBe-
PUYHOM, BOCBMEPUYHOW U IIECTHAALIATEPUYHON CUCTEMAX CUMC-
nenus. llomydeHHble pe3ynabTaTbl U3 JIBOMYHOM, YETBEPUYHOM,
BOCBMEPUYHON W IIECTHAAIATCPUYHON CHCTEM CUHUCIICHUS Tepe-
BECTH B JICCATUYHYIO CUCTEMY CUUCIICHUSL.

4. BeimonHuth yMHOXeHUE A*B B JIeCATUYHOM, TBOWYHOM, YETBE-
PUYHOM, BOCBMEPUYHOW U ILIECTHAALATEPUYHON CHUCTEMAX CUMC-
neHud. [lonydyeHHble pe3yNbTaThl U3 JBOWYHOM, YETBEPUUYHOMU,
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BOCBMEPUYHOM M MIECTHAALATEPUYHOU CHUCTEM CUHUCIICHHS IEpe-
BECTHU B JIECATUYHYIO CUCTEMY CUHUCIICHUS.

5. Bemonauth nenenne A/B B JeCATUYHOM, JBOMYHOM, YETBEPHUY-
HOW, BOCbMEPUYHOW U LIECTHAAUATEPUYHON CUCTEMAX CUUCIICHMUS.
B npoOHo# 4acTh 4aCTHOTO MOJYYHTh

~ JJIsl ABOMYHOM CHCTEMBI CUMCIEHUS — 4 pa3psiaa

~ NI YETBEPUYHOU CUCTEMBI CUUCIIEHUS — 3 pa3psjia

~ N1 BOCBMEPUYHOM CUCTEMbI CUUCIICHUS — 2 pa3psiaa

~ JJIsI EeCTHAAIATEPUIHON CUCTEMBI cCUuCieHus — 1 pa3psi.
[TosmyueHHble pe3ysbTaThl M3 JBOMYHOW, YETBEPUYHOU, BOCHME-
PUYHOW M IIECTHAALATEPUYHOM CUCTEM CUHCIICHUS TEPEBECTH B
JNECITUYHYIO CUCTEMY CUUCIICHUS.

1.
A(lo):46,68 B(lo):9,6
46 | 2 68 9|2 6
0 23] 2 2 142 2
1 11 2 136 02 2 1|2
1 5]2 2 0 1]2 2
1 2 2 72 10 0|4
012 2 2
1.0 1 44 0 8
2 2
0 16
2 2
76 112
2
52 04

A=46,68(10):101110, 1010(2):232,223(4):56,53(8):2E,A(16)
B:9,6(10): 1001 , 1001(2):21,212(4):11,46(8):9,9(16)
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2. A+ B =46,6810) + 9,610 = 56,2810

1 1 1 1 1 1 1 1 1 1
101110 101 Op , 232 22 3
1001 100 1y 2 1, 2 1 24
111000 00 1 Iy 320 10 Iy
1 1 1 1 1
56, 5 3(8) 2 E, A(16)
T 11 4 6 T 9, 9
70, 2 1g 3 8, 3ue
111000,0011»=2°+2"+2%+2 +2 =56,187510)
320,1014=3*4 +2*41+4 +4°=56,265625(10)
70,215=7*8"+2*8"+8°=56,265625)
38,3(16=3*16"+8+3*16"=56,1875/1)
3. A-B =46,68(19) - 9,6(10) = 37,0810
2
101110 101 Oy 232 2 2 3y
1001 100 1y 2 1, 2 1 24
100101 000 Iy 2 1 1, 0 1 Iy
8
56,5 3(8) 2 E, A(16)
T 11, 4 6g "9, S
4 5 0 5(3) 2 5, 1(16)

100101,0001=2 +22+2+2 =37,062540
211,011()= 2*4 +4 +1Hd +4 =37,078125
45,05=4*8"+5*8" +5*8 =37,078125

25 1(16) 2*16 +5+16 =37 0625(10)
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4, A*B = 46,68(10) * 9,6(10) = 448,128(10)

L, 101110 1010
1001 100 1
1011101010
1011101010
1011101010
1011101010
110111101 1101101 Q0p
L 232 22 3
21,2 1 24
113111 2
2 32 2 2 3
1131112
23 2 22 3
1131112
12333300 20 24
« 2 6 5 3p « 2 E Aqgs
1 1, 4 6g 9, s
4 30, 0 2 1 A 3 A
2 7 2 5 4 A 3 A
56 5 3 1 B D, D Agg
56 5 3
6 77,6 0 4 24

110111101,110110100) = 2%+ 2"+ 2°+ 2°+ 2°+ 2°+ 1 + 27" + 272+ 2™
+ 27+ 27 = 4458515625 (1)
12333,300202(5= 4* + 2*4° + 3%4%+ 3%4 + 3 + 3*47 + 2%47 +

2%4°° = 447,7583 (1)

677,6042= 6*8°+ 7*8" + 7+ 6*8™ + 4*8™ + 2*8™ = 447,7583 19
1BD,DA(1¢= 16"+ 11*16" + 13 + 13*16™ + 10*16™ = 445,851562510
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5,A/B= 46,68(10) / 9,6(10) = 4,8625(10)

1011101010x[120 0 11 0 0 1y
1 0011001 110 01 1 1 Oy
1000011 0 O B
100110 0 1 [ ]
11100 1 10 B
10011 0 01 B
1001 1 01 0 ||
1001 1 00 1 ||
1 0
2 322234h(21 2124
212172 |10,313(4)
2010 3 0
1303 0 2
101 2 20
21 2 12
20 0 020
13 0 302
3 112
565 3g|1 1 4 6g 2 E Auge| 9 s
46 3 0|4, 6 /g 2 6 4 |4, Epg
102 3 0 8 6 0
71 4 4 8 5 E
10 6 40 2
10 3 12
3 26

100,1110)= 2° + 2™+ 22+ 2= 4,875
10,313¢4= 4"+ 3*4™ + 1*47% + 3*4° = 4,859375 1
4,67)= 4+ 6*8" + 7*8%= 4,8593751

4,Eqe)= 4 + 14*16™ = 4,875 )
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JIABOPATOPHASA PABOTA Ne 3

Tema: AKCHOMBI U CBOMCTBA aIreOphl TIOTUKH.
Hean: I[IpuoOpereHre HABHIKOB TOXJIECTBEHHBIX MNpeoOpa3oBaHUI
GbyHKIMM anreOphl JIOTUKH.

3aganue:

1. Tlonp3ysiCh akCMOMaMH M CBOMCTBaMM ajreOphl JIOTUKH, YIPO-
CTUTH BBIPAKECHHUE:

1. F = x1-:x2-x4 + x1-X2 + X2:X3-x2-x4 + x1-x2-x3 + x1-x2 + (X2 +
X1-X2:X3)-(x2-x3 + x2-X3-x4 + x2-x3 + x2-X3-X4) + X1-x2-x3 + x1-x3-x4
+ X1-x3 .

2. F = x2:x4-x5 + Xx2-x3 + x2-x3-x4 + (X2-x3-x4 + X3)-(x3-X4-x5 +
x3:-x4 + x3-x4 + x3-x4-X5) + x2-x3 + X2-x3-x4 + x1-X2-X1-X3 + X2-x4 +
X2:X4-X5 .

3. F = x1-x2 + x1-x3 + x1-x2:x3-x2 + X1-x2-x4 + x1-x2-X3 + x1-x3 +
X1X2:x4 + x1 x2 X3 + (x1 x2 + x1-Xx2:x3 + x1-x2:x3 + x1-x2 )-(x1 +
X1-x3-x4) .

4, F = x2-x3x4 + x1-x2:x5 + x3-x1L-x4-x1 + X2:x4 + x2-x3-x4 +
X2:X4 + (X1-X2-X3 + X1)-(x1-x3 + x1-X3-x4 + x1-x3-x4 + x1-x3) + x1.x2 +
X1-X2-%5 .

5. F =x2-x3 + x4-x5 + (X1 + X1-Xx2-X5)-(x1-X4-X5 + x1-X4-x5 + x1-x4
+ X1-x4) + X4-X5 + X2-x4-X5 + X2:x3-x4 + x1-X2-X1-x4-x5 + x2-x4-X5 +
X2-X3-%5 .

6. F = x1-x2 + x1-x2-X3 + x1-X3-x4 + X1-x2-x3-x4-X2 + x1-x2-x3 +
X1'X2 + x1-x3 + (x1-x2-x3 + x2)-(X2:Xx3-x4 + X2-x3 + Xx2:x3-x4) +
X1-X3-x4.

7. F = x2x4 + x2 X3 + x2 -x4-X5 + x1-x3-X4-x1 + x2 -x3-x4 +
(X3-x4-x5 + x3-x4 + x3-x4 + x3:x4-x5)-(x3 + X2-x3-x4) + x2-x3 +
X2-x3-X4 + x2-X4-x5 .

8. F = x1.:x2 + (X1-x2:x3 + x1-x2-x3 + x1-x2 + x1-x2)-(x1 +
X1-X3:x4-xX5) + x1-x3 + x1-x2-x3 + x1-x2-x4 + x1-x3-x4-x1-x5 + x1-x3 +
X1-X2-x4 + x1-x2-X3 .
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0. F = x1-x2-x4-X2-X5 + x1-x2-x5 + x2-x3-x4 + x2-x4 + (x1 +
X1-x2-x3)-(x1-x3-x4 + XI-Xx3 + xI1-x3-X4 + XI1-X3) + X2-x4 + x2-X3-x4 +
x1-x2-X5 + x1-x2 .

10. F= x2-Xx3 + X4-x5 + X1-x4-x5 + x2-x3-X5 + X4-x5 + X2-X3-x3-x2
+ (X3 + X2:X3:-X4)-(x2-x3- x4 + x3-X4 + X2-x3-x4 + x3:X4) + x1-x4-x5 +
x2-%x3:X5 .

11. F = (X1-x2-x3 + x1-x2 + x1-x2-x3 + x1-x2)-(x3 + Xx2-x3-x4)-
(x3:X4-X5 + x3-x4 + x3:X4-x5 + x3-x4) + X1-X3-x4 + X2-X3-x2 -x4 +
X1-x3-x4 + x1-X3.

12. F = (X2:x4-x5 + x1-X2-X1-X3 + X2-x4 + X2-:X4-x5)-(x2 -Xx3-x4 +
X2-x3 + x2-X3:x4 + x2-x3)-(x2 + x1-x2-x3) + x1-x2 + x1-x2-x3 +
X1-x2-x3 + X1-x2.

13. F = x1-x2 + x1-x2-x4 + x1-x2-x3-x2 + X1-x3 + x1-x2:x3 +
(x1-x2:x3 + xI-x2 + xI-x2-x3 + x1-x2)-(x3:x1-x4 + x1) + x1-x3 +
X1-X2-x4 + x1-x2-X3.

14. F = x1-x2 + x2-x4 + X1-x2-X5 + x1-x3-x4-x1 + (x2-x1-x3 +
X1)-(x1-X3-x4 + xI1-x3 + xI-X3-x4 + X1-x3) + X2:X4 + x2-x3-X4 + X1-X2-x5
+ X2-X3-X4 .

15. F = (X2-x3 + x4-x5)-(x1 + Xx1-x2-x5)-(x4-x5 + x2-x4 -x5 +
X2:X3-X5 + X1-X2-X1-X4-x5 + x2-x4-X5 + X2:X3-X5)-(x1-X4-X5 + x1-x4-x5 +
x1-x4 + x1-x4) .

16. F = X1-x3 + x1-X2 + x1-x2-Xx3 + x1-x3-x4 + x1-X2 + x1-x2-x3 +
(X1-x2-x3 + x2)-(X2-x3 + X2-x3-x4 + X2:Xx3-x4 + x2-x3) + xI1-x3-x4 +
X1-x2-X3-x4-X2 .

17. F = x2-x4 + x2-X4-x5 + x2-x3 + x2-x3:x4 + x2-x3 +
X1-x3:X4-x1 + x2-X4-X5 + x2-x3-x4 + (X2-x3-x4 + x3)-(x3-x4-X5 + X3-x4
+ X3:X4-X5 + X3-x4) .

18. F = (Xx1-x2 + X1-x3 + x1-X2-x3 + x1-X2-x4)-( x1-x3-x4 -x1-x5 +
X1-x3 + x1-X2:x4 + X1-x2-x3)-(X1-x2-X3 + x1-x2-x3 + x1-x2 + x1-x2)-(x1
+ X3-X4-x1-X5) .

19. F = x1-x2 + X1-x2-x4 -x2-X5 + x1-x2-x5 + Xx2-x4 + x2-x3-x4 +
x1:x2-X5 + X2-x4 + x2-x3-x4 + (x2-x1-x3 + Xx1)-(x1-x3 + x1-x3-x4 +
x1-x3:x4 + x1-x3) .
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20. F = x2.x3 + x4-X6 + XL-x4-X56 + x2-x3-6 + (X4-X3-356 +
X3)-(x3:x4 + x2:x3-x4 + X2:x3:x4 + x3-x4) + xX4-x5 + xl-x4-x5 +
X2-X3-X3-x2 + x2-%3-X5 .

21. F = x1-x3 + X1-x2 + X1-x2-X3 + X1-X3-x4 + X2-X3-x4-x2 + x1-x2
+ X1-x2-x3 + (x2-X3:x4 + x2-x3 + x2-X3-x4 + x2-x3)-(x1-x2-x3 + x2) +
X1-x3-x4 .

22. F = x2 x4 + x2:x3 + (x3 + x1:x3:x5)-(x3-x4 + x3-x4-x5 +
X3:X4-x5 + x3-x4) + X2:X3 + X2-Xx3-X4 + X2-x4:x5 + X1-X2-x1-x3 +
X2:X4-X5 + X2-X3- X4 .

23. F = x1-x2:x3-x2 + x1-x2:x4 + x1-x3 + x1 x2 -x3 + (x1 +
X1-x3:X4)-(x1 x2 + xI-Xx2:x3 + x1-Xx2:x3 + x1-x2) + x1-x2 + Xx1-x3 +
X1-X2-x4 + x1-X2-X3 .

24. F = x2-x3:X4 + x2-x4 + x1-x2-x5+ (x1-x2-x3 + X1)-(x1-x3 +
x1x3-x4 + x1-x3:x4 + x1-x3) + xI.x2 +x2:X3-x4 + Xx1-x2:x5 +
X3-X1-x4-x1 + x2:x4 .

25. F = x2:x3-x4 + x2-x3 + x4-x5 + (x1 + Xx1-x2-X5)-(x1-x4-x5 +
X1-X4-xX5 + x1-x4 + x1-x4)-(X1 + X1-X2-X5)+ x4-X5 + Xx2-x4-X5 + x2-X3-x4
+ x1-X2-X1-x4-X5 + x2-x4-X5 + X2-X3- x4 .

2. B ganabix ®AJI ¢ momMorisio mpaBmiia e MopraHna 3aMeHHUTh 3HaK
KOHBIOHKIIMM HA 3HAK OU3BIOHKIIMU, a 3HAK JU3BIOHKIIMH - Ha 3HAK KOHb-
FOHKIIWU:

F=x4 + x1-Xx2 + X1-x2-X3 + x1.x2-X3-x4 .

F= x1+x1-x2-x3 + X2-x3 + x1-x2-x3-X4 .

F= (x1-x2-x3+x2-x4) - (x1+ X1- X2 - x3- x4) .

F= x1-x2-X3+ X1+ X2-X3-X4+ x1- X2 -X3-x4 .

F = x14+X1-X2-X3- X4+ X1- X3+ X2 - X4 .

F=x1x4 +X2-X3-X4 + x1+X1-X2-X3-X4 .

F= XL-X3+ X2+ X1-X2-X3- X4+ X1-X2-X4 .

F=X2X4 + Xx3-X4+x1-X2-X3+X1-X2-X3-X4 .

© ©o N o a bk~ 0D RE

F=xX1-x2 + X3+ X2-X3-X4+X1-X2-X3-X4 .
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10.
11.

12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

F = x1+x1-x2+x1-x2-x3+ x1-x2-x3-x4 .
F=x2-(Xx1-x3-x2 +X3-x4) + x1-x2-x3-x4 .
F=X1%2-X4 + x2-x3+ x4 +X1-X2-X3-x4 .
F=xX1-x3 + x1-x4+x2+x1-x2-X3-x4 .

F = X1-X2:X3 + x4+x2-x3+x1-X2-X3- x4 .

F =X2-X3 + x1-x2-X4+Xx3+Xx1-Xx2-x3-x4 .
F=x1-x2-x3-x4+x1 + Xx2-x4 + x1-x3-x4 .

F = x1-x2-X3+ x2- X3+ x1-x3- x4+ x1-x2-x3-x4 .
F=xX1-xX2-X3 + x2+x1-x2-X3-X4 + X2 - x4 .

F= (x2+x1-x2-x3-x4) - (x2- x4+ x1-x2-x3) .

F = x1-x2+X1-X2- X3+ X1-X2- X3- x4+ X3 .

F = X1-x3-X4+X2- X4+ X3+ XL1-X2- X4 .

F = x1-x3+ x1- x4+ X2+ x1-X2-X3-X4 .

F = X1-X2+X2-X3- X4+ X3- X4 - X5+ X1-X2 - X3- x4 .
F=x1+ x2-(x1-x3+x1-x4-x3) + x1-x2-x3-x4 .
F = X3- x4- X5+ X1-X2 + X1 X3- X4 + X1-X2-X3-X4 .

3. IIpokoHTpOIUPOBATH MPABWILHOCTH BBITIOJIHEHHBIX MPeoOpa3oBa-
HUW ¢ TIOMOIIBIO MPOTPaMM, BBIBOJSAIINX TAOJUIY UCTUHHOCTH HMCXOIHOM
U TIpeoOpa3oBaHHON (DYHKIIU.

Copep:kanue oTuyera:

~ Tema paboThl

~ YcnoBue 3aaHus

~ X0/ ¥ MOPpsSAOK MpeoOpa3oBaHUM JJOTUUECKUX (PYHKITUI
~ PesynbTarsl paboThI MpOrpaMm
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IIpuMep BbINOJIHEHMS:

AKCHOMBI M CBOMCTBA AJIreOpbl JIOTUKHU

3aganue:

1) [Tonp3ysich aKkCHOMaMH U CBOMCTBaAMHU ajareOpbl JOTUKH, YIIPO-
CTHUTh BBIPAXKCHUE

= x1-x2-x5 + x1-x2:x5 + x5:(x1-x3-x4 + x1-x2-x3-x4-x5 +
X2X3 + x2 + x2-x3) + x1-x2-X5 .
2) B mannoit ®AJI ¢ momoipio mpaBuia ae MopraHa 3aMCHHTD
3HAaK KOHBIOHKIIMU HA 3HAK OU3BIOHKIINH, 4 3HAK JU3BIOHKIINU
- Ha 3HAaK KOHBIOHKIINHU
F=x1X2 + XI'x3 + x2-x4-X5 .
3) IIpokoHTpOIMPOBATh MPABUILHOCTH BBITOJIHEHHBIX IMpeoodpa-

30BaHUI C MOMOLIBIO MPOrPAMM, BBIBOASIIMX TAOJIUIy UCTHH-
HOCTH UCXOAHOW U MpeoOpa30BaHHON (yHKIIMIA.

1) Vupormenue BeIpaKeHUS

= x1-x2-x5 + x1-x2:x5 + x5:(x1-x3-x4 + x1-x2-x3-x4-x5 +
X2X3 + x2 + x2-x3) + x1-x2-X5 .
1) X1-x2-X5 + x1-x2-X5 = X1-X2-X5 ;
2) X1-x2-X5 + x1-x2-x5 = X1-x5-(x2 + x2) = x1-x5;
3) X2x3 + x2-x3 = x2-(x3 + x3) =x2;
4)x2+x2=1;
5) 1+ x1-x3-x4 +x1-x2-x3-x4-X5=1;
6) x5-1=x5;
7) x1-x5+x5=x5.
F=Xx5.

2) IIpeoOpa3oBaHEe 3HAKOB

X1-X2 + XI-x3 + X2-x4-x5 =
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= (X1+X2) + (X1 + X3) + (X2 + X4 + X5) =

= (X1+x2) - (x1+ x3)- (X2 + X4 + X5) .

F = (x1+x2)- (x1+X3)- (X2 + X4 + X5) .

3) IIporpaMMbl KOHTPOJIS IPAaBUILHOCTH MPEOOPa30OBAHMIA

ITIporpamma KOHTPOJIA IPABUILHOCTH YITPOILICHUSA:
Program PRIM,;
var X1, X2, X3, X4, X5, Y1, Y2 : boolean;
begin
writeln(‘ X1 X2 X3 x4 x5 y1 y2°);
for X1:=false to true do
for X2:=false to true do
for X3:=false to true do
for X4:=false to true do
for X5:=false to true do
begin
Y1:=X1 and not X2 and X5 or X1 and X2 and X5 or
X5 and (X1 and X3 and X4 or
X1 and not X2 and not X3 and not X4 and X5 or
X2 and X3 or not X2 or X2 and not X3) or
X1 and X2 and X5;
Y2:=X5;
write(ord(X1):3, ord(X2):3, ord(X3):3, ord(X4):3,
ord(X5):3, ord(Y1):3, ord(Y2):3);
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if Y1=Y2
then writeln(’ -OK”)
else writeln(’ -BAD”)
end;
readin

end.

[TporpamMma KOHTPOJIS MPAaBUIILHOCTH MPEOOpa30BaHUs 3HAKOB:
Program PRIM,;
var X1, X2, X3, X4, X5, Y1, Y2 : boolean;
begin
writeln(* X1 X2 x3 x4 x5yl y2’);
for X1:=false to true do
for X2:=false to true do
for X3:=false to true do
for X4:=false to true do
for X5:=false to true do
begin
Y1:=X1 and not X2 or not(X1 and X3) or
not(X2 and not X4 and X5);
Y2:=not((not X1 or X2)and not(not X1 or not X3)and
not(not X2 or X4 or not X5));
write(ord(X1):3, ord(X2):3, ord(X3):3, ord(X4):3,
ord(X5):3, ord(Y1):3, ord(Y2):3);
if Y1=Y2
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then writeln(’ -OK”)
else writeln(’ -BAD”)
end;
readlin

end.

4) Pe3yabTarhl pabOThl IPOrpaMM («CKPHUHIIIOTHI)

Pe3ynbpTarsl KOHTPOJIA NPAaBWIBHOCTH YIIPOIICHUS BBIPAKECHHUS:

¥l x2 %3 x4 x5 yl y2

0 —OK
—-0K
—-0K
—-0K
—-0K
—-0K
—-0K
—-0K
—-0K
—-0K
—-0K
—-0K
—-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K

ol ol ol ol ol ol ol ol o M el o g S ISl Sl ol sl sl sl sl sl =l ol sl ol =)
HFEEEQEREEESEEEREEEESEEEREEESEEE
EFEZEFEEIEFEEFIEREEFIERE ISR RIS IEEEREE
Ll =Nl = =l =l = E gl =l = gl = gl =l gl = gl = R — g =
Ll =Nl = =l =l = E gl =l = gl = gl =l gl = gl = R — g =
FEaEgEEREEEEREEE R R R EEERER R RS

0]
0]
0]
0]
0]
0]
0]
0]
1
i
1
i
1
1
1
i
0]
0]
0]
0]
0]
0]
0]
0]
1
1
1
1
1
1
1
1
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Pe3ynbTaThl KOHTPOJISI MPABUIIBHOCTH NTPEOOpa30BaHus 3HAKOB:

R R R S A R R R ) R R R R S S R R R
AR AR A ARAR AR RA AR R AR AR AN
nm.n_._i11111.11111111111111111111111m1

am__._i11111.11.111111111111111111111m11
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ﬂmmmmiiiimmmmiiiimmmmiiiimmmmiiii

nﬂmmmmmmmmiiiiiiiimmmmmmmmiiiiiiii
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]

24



JIABOPATOPHASA PABOTA Ne 4

Tema: Munumuzanus GyHKIHN alreOpbl JIOTHKU.
Heanb: [IpuobpereHre HaBBHIKOB MUHMMH3ALMK (DYHKIUH anreOpsl
JIOTUKH PA3TMYHBIMA METOaMH.

3ananue:
DAJI yeThIpEX NEepEeMEHHBIX, 3aIaHHYI0 B YUCI0BON (hopme B Ta0JI1.3,
MUHHMH3HPOBATH:
~ aHAJUTHYECKUM METOJIOM;
~ METOJOM HEOMPEACICHHBIX KOI(PDHUITNCHTOB,;
~ MmeTtoaoM Kapt KapHo.
B 6a3uce byns noctpouts PyHKIIMOHANBHYIO CXEMY, PEATU3YIOIIYIO
3aTaHHYI0 MEHUMHU3UPOBAHHYIO (DYHKITHIO.
[TpoKOHTpOIMPOBATH MPABUIBLHOCTh PAOOTHI TOJYYCHHOW CXEMBI C
ITOMOIIIBIO IMIPOTPAMMBI MOJICTHPOBAHHMS JIOTHICCKHX CXEM.

TaOmumna 3.

Bapuant OyHK1MA anreOpbl JOTUKU

1 f(x1,x2,x3,x4) = \{(O, 1,2,4,5,6, 10, 12)

2 f(x1,x2,x3,x4)= \{(O, 2,3,8,9,10, 11, 14, 15)

3 f(x1,x2,x3,x4) = \{(O, 2,4,6,7,9,12, 15)

4 f(x1,x2,x3,x4) = \{(O, 1,2,3,8,10, 11,12, 13, 15)

5 f(x1,x2,x3,x4) = \{(1, 3,5,6,7,8,10, 14, 15)

6 f(x1,x2,x3,x4) = \{(3, 4,5,9,10, 12, 14, 15)

7 f(x1,x2,x3,x4) = \{(2, 4,5,6,8,9,10,14)

8 f(x1,x2,x3,x4) =V (1,4,8,9, 10, 12, 13, 14, 15)

9 f(x1,x2,x3,x4) = \}(1, 2,4,8,9,10, 12, 13, 15)

10 f(x1,x2,x3,x4) = \2(0, 4,5,6,7,8,9,13,15)

11 f(x1,x2,x3,x4)=V(4,6,7,9,10, 11, 12, 14, 15)

12 f(x1,x2,x3,x4) = \2(3, 4,5,6,9,10, 12, 13, 14)

13 f(x1,x2,x3,x4) = \{(2, 6,7,8,11, 12,13, 14, 15)
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14 f(x1,x2,x3,x4) = \{(1, 2,3,4,7,9,10, 11, 14, 15)

15 f(x1,x2,x3,x4) = \{(1, 4,7,8,9,10,12, 13, 14, 15)

16 f(x1,x2,x3,x4) = \{(3, 56,7,8,9, 10,12, 13)

17 f(x1,x2,x3,x4) = \{(4, 8,9,10, 11,12, 14, 15)

18 f(x1,x2,x3,x4) = \{(2, 3,4,6,7,8,9,11, 12)

19 f(x1,x2,x3,x4) = \{(O, 6,7,8,9,6 10, 12,13, 14, 15)

20 f(x1,x2,x3,x4) = \{(1, 2,4,5,6,7,11, 12, 15)

21 f(x1,x2,x3,x4)=V(1,2,4,5,7,8,10,11,12, 13)

22 f(x1,x2,x3,x4) = \}(O, 1,2,5,6,7,10,11, 12, 15)

23 f(x1,x2,x3,x4) = \}(O, 56,7,8,9,10, 13, 14)

24 f(x1,x2,x3,x4) = \?(3, 4,7,8,9,10, 13, 14, 15)

25 f(x1,x2,x3,x4) = \{(1, 2,3,6,7,9,10,12, 13, 14)
Copnepxanue oTuéra:

Tema paboThI

YcnoBue 3amanus

Tabnuia ICTUHHOCTH 3aaHHOMN (YHKITUU.
X0J1 MUHUMM3AIINN aHAJIMTHYECKUM METOIOM.

XoA MUHUMHU3AIMU METOJIOM HEONpEAeNEHHBIX KO3 dUIIEeH-

TOB.
X0l MUHMMU3AIAK C TOMOIIBIO KapThl KapHo.
OyHKIIMOHAIBHAS CXeMa, peau3yromas (GyHKIIHIO.

IIpumep BbINOJIHEHUSA:

Munumu3auus QyHKUMA aJaredOpbl JOrUHKH

3amanue:

BaThb.

®AJI tpéx nepemennbix f(x1,x2,x3)= \{(O, 1, 3, 6, 7) MUHUMHU3HUPO-

~ aHAJUTUYECKUM METOJIOM;
~ METOJOM HEONpPeACICHHBIX KO3P(DUIIMEHTOB;
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~ MeTonoM kapt KapHo.
B 6a3uce by nocTpouTh QYHKIMOHANBHYIO CXEMY, PEATH3YIOITYIO
3aIaHHYI0 MUHUMU3UPOBAHHYIO (PYHKITUIO.
[IpokOHTpOIMPOBATH MPABUIBLHOCTH PAOOTHI MOJYUYEHHOW CXEMBI C
noMoInpko mporpammel ModLogic.

Tabauya ucmunnocmu 3a0aHHOU QYHKYUU

x1 x2 x3| f(x1,x2,x3)

P FRPRPFPPFPOOOO

PP OOREFLR OO
POFRPRORFRORFRO
PP OORFRORER

MMHMMUS’CIL;M}Z AHATUMUYECKUM MEeMOOOM

CHI® >toit ®AJI BRITTSAIUT CIACTYIOMUM 00Pa30M:
F=x1.x2.x3 + x1.x2.x3 +x1.x2:x3 + x1-x2-X3+ x1-x2-x3 .

Jns MUHMMU3alIUKA BOCIIOJB3YyEMCS TMPABUIIOM 'CKJIEMBAHUA' W T10-
napHo "ckienm" ciemyrommue MUHTEpMBL: 1 n 2, 2u 3, 4 u 5.

1m2; xL.x2.x3 + x1.x2.x3 = x1.x2 (x3+ x3) = x1.X2
2u3; x1.x2 X_3 +x1.x2.x3 = x1.x3 .
4ub: x1-x2-x3+ x1-x2-x3 = x1-X2.

Taxkum oOpazom, 3 CHIA® nonyuunu HAD, ssusronryrocs MUHU-
MaiabHOM (opmoit 3amucu 3amanHo DAJL. [lanpHeliliee ynporieHue He-
BO3MOXHO:

F= f(x]_’ X2, X3) =x1-x2+x1-x3 + x1-X2.
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Munumuzayus memooom HeonpeoeieHHbIX KoIppuyueHmos

-~

x] X2 3/ F Koy dpuunenrs

0 0 01 |& +& = (K= +% Ky

0 0 1 1 |46 & % K] ¥ 16 Kin
0 >
I

0 } 2l 1~ 01 -0 10 010

0

| 0] =il 11 011
—K‘ —kl’ A]] K:} A':1

() I l’l)
| 2
) } 2l 710 KIU j el 10
[ 74 10 F2a ) U1 101
N I\lj “I.‘ LA N I\l:;

® (KD (KD #% K
+ (K3 -« KN KW

| &
| -+
0 0| 0 |#—%
0 1| 0 |w—=
10| 1 *
1 1] 1 &

[TonyumBIIasicss MUHUMAaIbHas (opma 3anmucu (YHKIIUU BBITJISIIAT
CIeIyoImmM 00pa3om:

F =f(x1, X2, x3) =x1-x2+x1-x3 + x1-X2.

Munumuzayus ¢ nomowvio kapmsl Kapno

X2 | X2

1]| 0 | x3
X1 lJ 0

, X3
| |
X117, B

MunumansHON (popMoi 3anmucu 3aAaHHON (DYHKIIUHM COTJIACHO TOJTY-
yuBlecs kapre KapHo siBisiercs:

F= f(x]_, X2, X3) =x1-x2+x1-x3 + X1-X2.
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DYHKYUOHAILHASL CXeMda
dyHKIIMOHAJIbHASA CXeMa, peanusyromas mnoiaydeHnyro ®AJl B 6a3u-

ce byns, moctpoeHHas ¢ momolnbio mporpammbl ModLOQiC, BBITISIUT
cieayromum odbpazoM (puc.1):

e~ E :

[a—y

7 i~ E : | ol F

[y

7

Puc.1. dynkimonansHasa cxema B 6asuce byns
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JIABOPATOPHASA PABOTA Ne 5

Tema: Pa3pabotka nemmudparopa A CEMUCETMEHTHOTO MHANKATO-
pa.

Heab: [IpuoOpereHne HABBHIKOB MUHHUMM3AIMU CUCTEM HEMOJIHO-
CTBIO OIpeIeNIEHHbIX (PYHKIUN anreOpbl JOTUKH

3ananue:

~ Jlna 3aganHoro BapuanTta (Ta0i1.4) COCTaBUTh CUCTEMY U3 CEMU
DAIJI (s, fo, Te, fa, Te, Tr, fg). OO03HAUCHNE cermMeHTOB MHIMKA-
TOpa MOKAa3aHo Ha PUC.2.

~ MunumuzupoBats cuctemy OAJIL.

~ C momourplo mnpaBwia jae MopraHa mnepeBeCTH IOJIYYEHHbIE
BbIpaxkeHus B 6asucel: "U-HE" u "UJIN-HE".

~ CoctaBuTh (HYHKIIMOHAJIBHBIC JIOTUUECKHUE CXEMbl Jemudparo-
pa B 6azucax: "W, NN, HE", "U-HE", "UJIN-HE".

~ [IpoKOHTpOJUPOBATh MPABUIBHOCT  PabOTHl  MOJYYEHHBIX
CXEM C IMOMOIIBI MPOrpaMMbl MOJICTUPOBAHUS JIOTUYECKHUX
CXEM.

Puc.2. Pacniosio)xeHue CerMEHTOB HHAWKATOPA
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Tabmnura 4

Do | |x D] |T|x |e|o|x (WO
Nix [a|al|x [W|I|x [»lo|w|<|x |4|0O|o|D
ix O |a|d|x [O|T|o|w|w(D|x |alx |
Gla|<|o|d|W|I|x |»|x |D]|e|x |O|w|O]|«*
o D0k |Hd|ejw|x |[|»|IT|a|x |[L|T|O]|*
ol [QT|x (W O|»>|x [<|O|d|Ww|(x |D|a|T
~NOW (<% O |Dix |aajalx (WI|x |»>»
Oolo|lL|W|D|x |alx |L|x (Ol |a|dx [O|T
LA|OD|IT|O|* |Wix|x |<]|x ||d|x |W|I
< D% [>|O|IT|d|x |¥ || |w|o|x O]
mlalx Oja|jx | T|d|WL || [WOD|x [
N OWL|djx |[|T|IZ|O|* |*x |[2» oD
—A|<C|Q|O|x |x |[o|W|x | |J|T|O|x |[o|D|>
m0101010101010101
Ro|lo|-|d|ojlo|-|d|lo|o|d|-|o|o|-d|d
Ylololo|lojd|d|d|d|o|o|o|o|| ||
S|olo|o|lolo|o|o|o| |||«

Tabnuna 4 (mpogoKeHue)

B0ow|a|<<|lo|d|x |D]x [»|alx |W|I|O|x
J k| [D|Ox |4 |T|x |<|a|x |ojw|O|x
Qlx D)% |elo|x |<|lO|»|* |d|w|w|o|a|T
Jw|T|jo|w|<|x |x |a|o|D|alx |[2]|O]* |[>
Jdid|x o |wD|x |[Ox |[<|»|a|x |[e|O|T
Qlx |<C|x |e|d|x W I|a|OD|o|O]|* [ >
Qla|w|w|o|x lO|C|a|D|x [»|O|T||* |x
Rlo|x |WOD|x |»|<C|laelx |O|la|x |T||w
SMITIO|x |x ||| |Dx [ojw|w|ax (<o
Gl 4| |Ox (o |D|>»|<C|e|o]x |x |o|w|x
Llx [D]elx |O|w|0O|x |o|<C|o|d|Ww|IT|x |»
Ji>T|alx |w|o|O|x |[D|O|* |d|e|w|x |<
MOlOlOlOlOlOlOlOl
Ro|lo|d|d|lojo|d|d|olo|d|—|o|o|-|«
Ylololo|o|d|d|d|d|o|lo|o|o|«d |||
H|ololo|lojlo|o|o|o| || |||
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Copaep:kanmne oTyeTa

~ Tema paGoThl
~ YcCloBHUE 3aIaHUS
~ Tabmuia uctuHHOCTH cucTeMbl DAJI.
~ Kaptet Kapno mis cemu ¢pynkumii cucrembr OAJLL
~ AHanuTH4eckas 3alnuch MUHUMHU3UPOBAHHBIX (PYHKIIUM CHUCTE-
MbI DAJI
o B Oasuce "U, NJIN, HE";
o B oOasuce "U-HE";
o B Oaszuce "UJIN-HE".
~ Tpm (pyHKIIMOHATBHBIE CXEMBI AcIHppaTopa, MOCTPOCHHBIC B
YKa3aHHBIX 0a3ucax.

IIpuMep BbINOJIHEHMS:
Pa3paborka nemmdparopa 18 ceMHUCErMEHTHOT0 MHANKATOPA

3ananmue:
~ CocrtaButh cucremy u3 cemu DAJL (fy, fy, T, o, fe, fr, fy) me-
mudpaTopa AJisl CEMUCETMEHTHOTO UHANKATOPA, PadOTAIOUIErO
corslacHo TaOi.5. [lpu mocrymieHnn Ha BXon JAemudpaTopa
COOTBETCTBYIOIIEH KOMOWHAIIMM WHJIUKATOP JOJKEH BHICBEUM-
BaTh mudpsI 1, 2, 5, 7.

Tabmnuia 5
x1 x2 X3 |Ung
O 0 0| *
O 0 1] 1
O 1 0] 2
o 1 1| *
1 0 0| *
1 0 1| 5
1 1 0| *
1 1 1| 7

~ Munumnzupoats cuctemy OAJIL

~ C mnomolrpio npaBuia ae MopraHa NepeBeCTH IMOTYYECHHBIE
BeIpakenus B 6asucel: "U-HE" u "UJIN-HE".
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~ CocTtaBuTh (PyHKIIMOHAIBHBIC JOTHYCCKHE CXEMBI JISTHU(PATO-
pa B 6asucax: "W, NJIU, HE", "U-HE", "UJIN-HE".

~ TIpOKOHTPOIUPOBATH MPABUIBHOCTh PAOOTHI MOJYYCHHON CXe-
MBI ¢ TIOMOIIIBI0 Tiporpammbl ModLogic

Cucmema gyukyuii dewughpamopa

[Tonroctrio cucrema ®AJI npeacrasieHa B Tab1.6.

Tabmnura 6
O O O * * * * * * * *
O 0 1 1 O 1 1 0O O O O
O 1 O 2 1 1 0 1 1 0 1
O 1 1 * * * * * * * *
1 O O * * * * * * * *
1 0 1 5 1 0 1 1 0 1 1
1 1 O * * * * * * * *
1 1 1 7 1 1 1 O O 0 O

Munumuzayus cucmemol oyukyuti dewiugpamopa

Oyuknus f, DOyuxnus fi, Dyuxnus f,
X2 | X2 X2 | X2 ¥2| X2

™\ | ®\| 13 M| * | 1 xi| * | * | X3
T x H— 1
(11 (1] 0 AT ]

= | X3 | X3 — ¥ X3
%] 0 - |4 A1 TN — - INF 1

— — X1 H{—f — X =
\1/| * 3 N/ | */| X3 0 | * | x3
f,=x1+x2; f, = x1+ X2 ; f.=x3;
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X1

DOyukuums fy

Oyuknus f,

X2 | X2 X2 | X2
| = { r
| X X3 \¥* | ¥|x
a2 | X1 =
0 |\l 0|0
~ 1 X3 | X3
¥ |0 1 *1o0
e X1t
/1 | %] X3 Ll | #| 33
fy=X1-x2 + x3 ; f.= x3:

Oyuknug t,

Dyuxkuus f;

X2 | x2
Xl [}
o (\1)
N | X3
| * |0
Xl |— —
1] .

X2 | x2
e
\* | (% | X3
X1 =]
() !lllv l,,t"
>t ¥
%0
\'] ———
1 N | X3
=Xx1-x2 + x3

Cucmemvt hynkyutl 8 mpeodyemvix 6azucax

bazuc byns | bazuc "U-HE". | bazuc "UJIN-HE".

fa| x1+x2 X1-x2 X1 + X2

fo | X1+x2 x1- x2 X1+ x2

fe X3 X3 X3

fq| x1-x2 + x3 x1-x2- X3 X1+ %2 + X3

fe X3 X3 x3

ft x1-x2 X1-x2 X1+ x2

fy| x1-x2 + x3 XI-x2- X3 X1+ x2+x3
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DyuKkyuoHaibHvle cxemwvl oewuppamopa
Ananmuzupys 3t @AJL, Bugum, 4To
fd = fg,
a TaK)KE€ MMEETCA PSAJ APYIMX COOTHOLICHWH, MO3BOJSIOIIUX YMEHb-
IIUTHh KOJIMYECTBO MCIIOJIB3YEMBIX JOTMYECKUX DJIEMEHTOB W, COOTBETCT-

BEHHO, YIIPOCTUTH (DYHKITMOHAIBHBIE CXEMBbI:

~ B 0a3uce byns

fd =f; + ZS
~ B 6a3uce "U-HE"
ff = b
fd - fb X_3
~ B 0a3uce "UJIN-HE"
fb = ff
fg=f. +x3

DyHKIMOHATIBHBIE CXEMBI, PEATU3YIONIUE TOJIYYCHHBIC CHCTEMBI
®AJI B Oazucax byns, "U-HE" u "WJIU-HE", NOCTPOECHHBIE C MOMOIIbIO
nporpamMmbl ModLogic, BeITIISIAT ciexyrommmM oopazom (puc.3):
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Puc. 3. dynkuroHanbHas cxema Jemudparopa

36



JIABOPATOPHASA PABOTA Ne 6

Tema: [IpoexkTpoBaHNE PEBEPCUBHOIO CUETUHUKA.
Hean: [IprobpeTeHre HABBIKOB MPOEKTUPOBAHUS HU(POBHIX aABTO-
MaTOB.

3aganue:

B 3aganHoM 0a3zuce, Ha 3aJaHHBIX TPUITEPAX, MOCTPOUTH CUHXPOH-
HbII aBTOMAaT Mypa (CHHXpPOHHBII pEBEPCUBHBIA CUETUMK) C MOCTYILICHU-
€M KaXKJIOr0 CHHXPOHUMITYJIbCA BBIJQIOIIMKM BBIXOJHON curHan y(t) cie-
TYIOITAM 00pa3oM:

ecii BXOAHOW curHaid X = 0, TO BBIXOJIHAsI MOCIEAOBATEILHOCTh
CUTHAJIOB BBITVISLAUT CIIEIYIOIIMM 00pa3oM, HapuMep, 1Jid 1-ro BapuaHTa:

SECACRERERe Rl

cCJlin BXOI[HOﬁ curHail X = 1, TO BBIXOJHAasA IIOCIICAOBATCIBbHOCTD
CUI'HAJIOB JIA 1-ro BapuaHTa BbIIVBIAWUT TAK:

(025 Ty

BapuanTsl 3a1aHuii npuBeAEHBI B TA0I.7.

Tabnwnua 7
BapuanT BrixogHou curnan Tpurrepsl Basic
y(t) CT. cp. M.
1 0234567 RS RS D N-HE
2 0234567 JK RS D NJIN-HE
3 0124567 D T RS N-HE
4 0123567 JK D T NJIN-HE
3) 0123467 RS D RS N-HE
6 0123457 D JK T NJIN-HE
/ 0123457 RS T D N-HE
8 1234567 T RS JK NJIN-HE
9 01234567 JK D RS N-HE
10 02134567 T T RS NJIN-HE
11 01324567 T RS JK N-HE
12 012435617 RS T JK NJIN-HE

37



13 01235467 RS JK T N-HE
14 01234657 RS D JK | WJIN-HE
15 01234576 T JK D N-HE
16 012345 JK JK T NJIN-HE
17 123456 T RS JK N-HE
18 234567 JK T RS | WIM-HE
19 034567 T JK RS N-HE
20 014567 JK D RS | WIM-HE
21 012567 RS JK D N-HE
22 012367 T JK D NJIN-HE
23 012347 T RS JK N-HE
24 012345 RS JK T NJIN-HE
25 024567 T JK D N-HE

Conep:kanme oTyera

Tema paboThI

YcioBue 3a1aHus

BpeMenHnasi nuarpamMma BblIaBaeMbIX aBTOMatoM Mypa BbI-
XOJTHBIX CHTHAJIOB.

TaOnuiia KOJ0B COCTOSTHUI aBTOMATA.

OTmeueHHas TabIMIa TIEPEX0/I0B aBTOMATA.

OtmeueHHslid rpad paboThl aBTOMATA.

CrpykTypHas Ta0aua aBTomara.

MuHUMHU3UPOBaHHbIE (YHKIIUU BO30YXKICHHUSI TPUTTEPOB aB-
TOMATA.

CDYHKHI/IOHaJIBHaSI CXEMa aBTOMaTa, pCaJiM30BaHHAs B 3alddH-
HOM Oa3uce U Ha 3a/IaHHBIX TPUITCPAX.
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IIpuMep BbINOJIHEHUS:

IIpoexTHpOBaHNEe pPeBEPCUBHOI0 CUETUYNKA

3aganue:

CunHTe3upoBaTh CUHXPOHHBIN JIBOMYHBINA PEBEPCUBHBIN CUETUMK (aB-
TomaT Mypa), umeromuii Moays cuéta M=3, Ha RS-tpurrepax. [Ipu x=0
CYETUYHK JIOJKEH paboTaTh B PEeKMME CYMMHMPOBAHHUS U BbIJaBaTh Ha BHI-
XoJ ukandecku nosropsrommecs curnane (0, 1, 2,0, 1, 2, 0, 1, ...), us-
MEHSIIOIIUECS C MPUXO0JIOM Ka)XJI0ro cuHXpoumiyibca. Eciu x=1, cuéruuk
JOJ/DKEH cuuTaTh B oOpatHyto ctopony (2, 1,0, 2,1, 0, 2, 1, ...), T.e. moJ-
KEH paboTaTh B BEIYUTAIOIIEM PEKUME.

Bpemennas ouacpamma pabomsi cuemuura

BpemenHas nuarpamma pabOThl pEBEPCUBHOIO CUETUHKA C MOJYJIEM
cuérta M=3 npuBeneHa Ha puc.4.

L 3
—t

oft]o:oft]oft]o;aft]o:0fT]o:0;
0 ofT]o;ofT]o;ofT]o;0fTjo 0T, |,

ag a; az ag a; A A ap ap & ag Az A ag A

Puc.4. Bpemennas nuarpamMmma paboThl peBEPCUBHOTO
CYE€TUMKa ¢ MOAyJieM cuéra M=3
Ha puc.4 orMeueHbl COCTOSHHS aBTOMaTa (ap, a; U Aap), COOTBETCT-
BYIOIIME BBIXOIHBIM curHajiam (0, 1 u 2).
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Tabnuya k0006 cOCMOsIHUL CHEMYUKA

TpeGyemoe KOJIUYeCTBO TPUTTEPOB

n=]log, N[=]log,3[=2.

Takum 06pa3oM aBToMar OyeT uMeThb 2" = 4 cOCTOSHUSL.
KonupoBka cocTosiHui npecTaBiieHa B Ta0JI1.8:

~ Q2 - cocTosiHME CTapIIero TpUrrepa,
~ Q1 - cocTrosiHEE MITa[IIErO TPUTTEPA.

TaOmuma 8

a(t) Q2 01
do 0 0
djp 0 1
do 1 0
as 1 1

BrIxoiHBIE CUTHAMIBL: Yo = Ap; y1 = a1; Y2 = ay.

Tabnuya nepexo0oos u epagh pabomel cuemuuxa

OtMeueHHas TabiuIla MEPEXO0JIOB CUETUMKA U rpad) MEPEXo 0B Mpu-

BEJICHbI COOTBETCTBEHHO B Ta0J1.9 1 Ha puc.5.

TaOmuma 9
BbIX. cHrH. Yo Y1 Yo -
Hcx. coct ao a a as
X di s do do
X do do di do
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Puc.5. I'pad nepexonoB cuérunka

CmpykmypHas mabauya cuem4uxa

CrpykrypHas Tabnuiia aBtomata Mypa (1a6:1.10):

Tabnura 10

S Hcx. cocr. Crex. cocT. | 5 = (MrHarsi BO30yk-
2 % = IOCHUSA

& Kon Kon 2 % CTapIIUi | MJIaIIHHA
= Q2 Q1 Q2] Q1 |® "|R2[S2| R1|S1
1 ao 0 0 |a | O 1 X * 10 0 1
2 ar 0 1 | a | 1 0 X 0 1 1 0
3 do 1 0 do 0 0 X 1 0 * 0
4 das 1 1 do 0 0 X 1 0 1 0
5 do O O do 1 O X 0 1 * 0
6 ai 0 1 |a | O 0 X * 10 1 0
7 a 1 0O | a | O 1 X 1 0 0 1
8 as 1 1 | a |l 0 X 0 * 1 0
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DyHryuu 8030YHCcOeHUS CHEMUUKA

®dyHk1usa Bo30ykaeHHs B 0011IEM BUJIE:

F = [ucx. coct.1]:[BX. curn.1 |+[ucx. coct.2]-[BX. CUTH.2 ]+ ...

Takum o6pazom,

R2 = ay-x + ag-x + ayX;

S2 =a;-x +agX;

R1=a;-x +azx +a;-X + azX;
Sl =apx +arx;

NN

R2=0Q2-Ql-x + Q2-Ql-x+ Q2-QL-X;
S2 = Q2-Q1l-x + Q2-QL-X;
R1=02-Ql-x +Q2:Ql-x+ Q2-Ql-x + Q2-Q1-x;
S1=0Q2-Q1-x + Q2-Q1-X.
[Tocme MUHMMH3AMU C MOMOIIBIO KapT KapHO mosrydyeHbl cienyro-
M€ COOTHOLICHUS:
Oyvukuma R2 OyHkums S2 Oyvukuma R1 Oyakums Sl

@ o

02 | 02 02 | 02

U 1 [ @
x| O]

R2 = Q2-QL + Q2-X:

S2=02-Ql-x + Q2-QLX;
R1=0Q1:

S1=0Q2-Ql-x+ Q2-Ql-x .

B npuBeAeHHBIX (YHKIMAX MMEIOTCA OJMHAKOBBIE MHOKUTEIIH
Q2-Q1 u Q2-Q1, KOTOPhIE MOKHO PEAIM30BaTh OJHOKPATHO.
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CDyHKLﬂ/lOHClJZbHClﬂ cxema ciemuuKka

Cxema JBOMYHOIO PEBEPCHBHOTO CYETYMKA ¢ MOAyJieM cuéta M=3,
MOCTPOCHHASI IO MOJYYEHHBIM COOTHOILICHUSIM C TMOMOIIbIO MPOTPAMMBI
ModLogic, npuBenena Ha puc.6. i MCKIIOYCHUS BO3MOXKHBIX «TOHOK)»
(«cocTs3aHU») B HEM HCMOJB30BAaHbl JBYXTAKTHBIE (JBYXCTYIEHYATHIC)
JK — tpurrepsi, BkiItoueHHbIE B pexkuMe RS — tpurrepoB. M3HauanbHO C
MOMOIIBIO OTJEIBHOTO MEpPEKIIIoYaTeNsi 00a TpUrrepa MpUBOASITCSA B HyJe-
BOE€ COCTOSIHUE.

4 &
B 2
It ; — o
J
i & & o
1 1 H B v | E
1 1 ]
"
3 &
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| 2 & _4s| g 2
2 ] 3 B
rm—3, e 1 )
c
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7
II:IIﬂ
Ill_-,rl".
g a Y a a
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4 d d
0 — & e
e f £
4 =]

Puc.6. ®yHKIIMOHATBHAS CXEMA CUETUHMKA
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Tema: Cucrema KoMaH/1 MPOLIECCOPOB X86.

JIABOPATOPHASA PABOTA Ne /7

Heab: [IpuodpereHrne HABBIKOB pa3pabOTKH IMPOTpaMM C HCIIOIb30-

BAHMEM KOMaHJ mpoiueccopa x86.

3aganme: Iloap3ysck acceMOnepHbIMU BcTaBKamu B Pascal Hamucats
IpOrpaMMy BBIYMCIICHUS BbIpaKeHHUs. BapuaHThl 3adaHui NpPUBEJCHBI B

tabaune 11.
Tabnwna 11.
Bapuaunt Bripaxenue Bapuant Bripaxenue
2 2 3 2 2 3
1 _ab:5ab 14 _ab:5ab
2a° +1 2b° +1
9 3a’b + 4ab® 15 3a’b + 4ab®
3a’+1 3b% +1
4a’b + 3ab’ 4a° >
3 da :— a 16 4ab ;r3ab
4a® +1 4b” +1
5a‘b + 2ab® 5a’ >
4 5a j a 17 _b:Zab
5a° +1 5b° +1
2b2 3 2 3
5 2b az+_5ba 18 2b az+_5ba
2a° +1 2b° +1
6 &“a:ﬂba3 19 @“a;&ba3
3a° +1 3b° +1
7 @2z9L24r3ba5 20 ﬂzaj3ba5
4a° +1 4b° +1
3 @4a32ba5 21 @4a:2ba5
ha“ +1 5b° +1
o | e [ m | e
10 o 23 e
4a2b 3 b5 2 5
u | e | e
5a’b + 2ab® 5a’ >
2 | s |
3a’b +5ab®
13 NV
2a* +1
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Copaep:kanmne oTyeTa

~ Tema paboThl

~ YcCloBuE 3aaHus

~ VYKpYHHEHHOE CJIOBECHOE OIKMCaHKE aJlrOpUTMa

~ Tekct mporpaMMEbl ¢ TOAPOOHBIMH KOMMEHTAPHUSIMHU
~ Pe3ynbTatsl pabOTHI IPOTPAMMBI.

IIpuMep BbINOJHEHMS:

Cucrema KOMaH/I IPOLECCOPOB X86

3ananue:
[Tonw3ysick accemOnepHbiMU BcTaBkamu B Pascal Hamucath mpo-
rpaMMy BBIYUCIICHUS BBIPAXKEHUS
2a‘b+5b°

a’+1
YKpynHeHHOe ONMCcaHne AJIrOpUTMA:

BBoj ucxonubeix nanubix (uucen A u B)
Brruucnenne nepBoro caaraeMoro YrCIuTeNs 2a’b
Brrunciienne BToporo cjiaraéMoro YiCiIuTeNs 5b°
Brruucnenue uncnurens

Brruucnenve 3HameHartess

Brruncnenue pesynbrata Y

NoabkowdE

3
BrIBOJ 3HaYEHUS BEIpaxkeHus 22 b+5b° y gypcma mz Y.

a’+1

TexcT nporpaMmel:

Program Prim;
var A, B, Y : integer; {nepemennvie 015 ucxoonvix OaHmbIX u
pe3yrbmama;
begin
write('A, B?:"); read(A, B); {6600uUM ucxooHvle Oanmvie}
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asm {Hauano accembneproil 6cmasxu}

{GblunﬂﬂeM nepeoe ciacaemoe lll/lCJlZ/lmeflﬂ}

mov  ax, A {nomewaem 6 pecucmp ax uucno uz A}

imul  ax {603600uUM €20 6 Ksadpam)}

push  ax {3anomunaem xeaopam A 6 cmeke}

imul  ax {nonyuaem uemsepmyio cmenerv A}

imul B { wemeepmyro cmenenv A ymuoorcaem na B

mov  bx, 2 {u ewe na 2}

imul  bx

mov  Si, ax {nonyuennoe 3nauenue Yucaumesns COXpaHsem
6 Si}

{ebluucnsem emopoe ciazaemoe yuciumens,

mov  ax, 5 {nomewaem 6 pecucmp ax uucio 5}
imul B {mpuoicovl ymnooicaem eco na B}
imul B

imul B

{evluucisem uucaumens}
add  ax,si {K smopomy cracaemomy 0obasnsem nepsoe)

{ebluucnsem 3namenamennv}
pop bx {keadpam A uzenexkaem uz cmexa,}

inc bx {ysenuuusaem ezo na 1}

{evluucnsem pezyromam)

cwd {npeobpazyem 16 — paspsonoe snauenue
yucaumens 6 32 - pazpsionoe;
idiv. bx {Oenum 3nauenue yuciumes Ha 3HaYeHue
3HameHnamens,
mov Y, ax {uacmnoe nomewaem 6 nepemennyio Y}
end; {KoHey accembepHoll 6cmasKuy

{BBIBOJIMM PE3YJIbTATHI 110 BHIPAKEHUIO U aCCEMOJIEPHOM BCTaBKe }
writeln('Result: ', (2*sgr(sqr(A))*B+5*sqr(B)*B)
div (sgqr(A)+1),', Y =",Y)
end.
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Pe3yabTaThl pad0oThI NPOrpaMMbl («CKPHUHILIOT)

.| C\Windows\system32\cmd.exe

D:“Mouw pnokymeHTu“~KrazsGAU~BCCuT>cd prim
D:“Mou nokymeHTw~KrasGAU~BCCuT-Prim>prim
A, B7:1 1

Rezsult: 3, ¥ = 3

D:“Mouw nokymentTw~KrasGAUS~BCCuT-Primiprim

B?:3 3
esult: 62, Y = 62

D:“Mouw nokymentTw~KrasGAUS~BCCuT-Primiprim
- B?:L -5
ezult: 264, Y = 264

D:“Mou nokymeHTw~KrasGAU~BCCuT-Prim>prim
ezult: 264, Y = 264

D:“Mou nokymenTw~KrasGAU~BCCuT-Prim’_
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JIABOPATOPHASA PABOTA Ne 8

Tema: Opranuzaiys yCJIOBHBIX IIEPEX0JI0B B mporeccopax x86.
Hean: [IpuobOpeTeHne HABBIKOB OpraHU3AIlMU PA3BETBICHUM B MPO-
rpaMMax C UCIIOJIb30BaHHEM KOMaH/I Iporueccopa x86.

3aganme: Iloap3ysck acceMOnepHbIMU BcTaBKamu B Pascal Hamucats
IpOrpaMMy BBIYMCIICHUS BbIpaKeHHUs. BapuaHThl 3adaHui NpPUBEJCHBI B
Tadnuie 12.

TaoOmuma 12.
Bapuaunt Bripaxenue Bapuant Bripaxenue
3ab-b° b—2 3ab-b° b—2
1 eb=1, 8 14 Sab=bl, | 8=,
a+3 b a+3 b
5 |2ab—b21+ab+2 15 |2ab—b21+|ab+2
a-3 b a-3 b
3 |5a—b31+ab—2 16 |5a—b“1+ ab—2
a b-3 a b-3
4 |3ab+b31+ab+2 17 I3ab+b31+|ab+2
a-3 b+1 a-3 b+1
lab—3b°| ab-2 lab—3b°| ab-2
5 ; 18 L=
3a+4 b 3a+4 b
b—b°| 3ab-2 b-b° 3ab-2
5 |a 1+ a 19 |a 1+| a
Iaﬁigbﬂ ak?—z |a§i§b31 atk))—z
! a-3 i b 20 3 ! b
[3ab-b°] ab—2 IB;b_—bﬂ ab_2
8 + 21 +| |
a+b b—a a+3 b
3ab-b° b—2 3ab-b’ b-2
9 2=t lab=2| 22 Ssb=bil, ez,
a+3 b a+3 b
10 |3ab+b51+ab+2 93 |3ab+b51+|ab+2|
a->b b—a a-b b-a
3ab+b’ b-—2 3ab+b’ b-2
11 [3ab + 1+a 24 |3ab + 1+|a |
a->b b+a a-b b+a
3ab-b° b—2 3ab-b° b—2
12 a=p", 120=2| 25 2=t lab=2]
|3§b++bb51 Oyl R
13 +
a+b b—a
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Copaep:kanmne oTyeTa

~ Tema paboThl

~ YcCloBuE 3aaHus

~ VYKpYHHEHHOE CJIOBECHOE OIKMCaHKE aJlrOpUTMa

~ Tekct mporpaMMEbl ¢ TOAPOOHBIMH KOMMEHTAPHUSIMHU
~ Pe3ynbTatsl pabOTHI IPOTPAMMBI.

IIpuMep BbINOJHEHMS:

Opranu3anus yCJOBHBIX IIEPEX00B B Mpoieccopax x86

3amanue:
[Tonw3ysce acceM6JIepHLIMH BcTaBKamMu B Pascal wHamucarh
[IPOrpaMMy BBIYKCIIEHUS BBIPAXKEHUSA
3a+b* |a—-2]
C= +
a+b b-a

YKpynHeHHOE ONMUCAHME AJITOPUTMA:

1. BBOJ UCXOHBIX JAHHBIX U Pa3MEILICHUE UX B MEPEMEHHBIX A U
B

2. Beluncnenue nepBoro 3HameHatesnss A+B u mpoBepka: eciiv oH
paBeH O — BBIBOJI COOOITICHNS 00 OIMIMOKE M 3aBepIleHue pado-
ThI

3. Berancimenne BTOporo 3HameHarels B-A W mpoBepka ero Ha
paBeHcTBO 0; ecnu oH paBeH 0 — BbIBOA cOOOIIEHUST 00 OMIMOKE
U 3aBeplieHue paboThI

4. BplunclieHUE BTOPOTO YHUCIUTEIS | A-2 | U JICJICHUE €ro Ha
BTOPOI1 3HaMeHaTes b B-A (monydyeHue 3HaueHUs BTOPOH apodu

|a—2 )
b-a

4
5. Beiuncnenne mnepBoro uucinutesns 3A+BT u genenue ero Ha
HepBHﬁ 3HameHatenb A+B (nmonydenue 3HaueHus nepBoi Jpo-
3a+

ou +b )
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6. CioxxeHrue 3HAYE€HUM TMEpPBOM W BTOPOU ApoOeit (momyueHue

4
la-2|

OKOHYATEJILHOTO PE3yJIbTaTa 3a+E + - ) ¥ pa3MeIIeHHe ero
a+ —a

B niepeMeHHou C

4
3a+b
a+b

7. BpIBO/ 3HAUCHUS BBIPAKCHHS +J—Bt24 n gucia u3 C.
—a

TexkeT mporpamMmmabl:

Program Prim;
label m, m1, m2, ex;
var A, B, C : integer; {nepemennvie 0151 ucxo0OHbIX OAHHBIX U

pe3yrbmama;
begin
write(A, B?:"); read(A, B); {6600um ucxoomnwie
oanHvle}
asm {Hauano accembepnoli 6cmasxi

{eblyuCIsieM nepsvlil 3HaMeHamelb U npogepsem e2o,

mov si, A {nonyuaem cymmy A+B 6 pecucmpe Si}

add si, B

jne m {ecnu ona ne pasna 0 yxooum na memxy m}
end; {KoHey accembiepHoil 6cmasKu;}
writeln(‘A+B=0"); {unaue evi600um coobuenue A+B=0)}
asm {Hauano accembnepnoil 6cmasku}

jmp ex {3a6epuiaem evinonnerue npoecpammol,}

{evluucIsieM 6mopoil 3HAMeHamenb U NPoepsieM e20,}

m: mov di, B {nonyuaem paznocmo B-A 6 pecucmpe di}
sub di, A
jnz mil {ecau ona ne pasna 0 yxooum na memxy ml}
end; {Koney accembiepHoll 6cmasku,}
writeln(‘B-A=0’); {unaue evi600um coobuenue B-A=0}
asm {Hauano accembepnol 6cmasxiL
jmp ex {3a6epuiaem 8vinoHeHUe NPOCPAMMbL}

{evluucsieM 6mopotu yuciumens)}
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ml: mov ax, A {nonyuaem paznocmo A-2 6 pecucmpe ax}
sub ax, 2
{nonyuaem abcontomuyro 8eaUUUHy Mol pasHoCmiL,
jge m2 {ecnu ona 6ovue unu pasua 0 yxooum Ha
memky M2}
neg ax {unaue mensiem ee 3nHaxk Ha
NPOMUBONOTIOHCHBILL}

{nonyuaem 3unauenue emopoti Opoou;}

m2:. cwd {npeobpazyem wuciumens 8 32 — pazpsaoHoe
Yyucio)
idiv di {Oenum na 3nHamenamenv)
mov bp, ax {uacmnoe nepecwinaem 6 pecucmp bp

(oceoboocoaem pecucmp ax) }

{ebluuCIsiemM nepewvill Yuciumens )
{6 pecucmpe ax nonyuaem uemeepmyio cmenets B}

mov ax, B {nomewaem B 6 ax}

imul ax {603600UM 6 K6adpam)}

imul ax {nonyuennvlli keaopam B ewe paz 603600um 6
Keaopam}

{K nonyuennou uemseepmoti cmenenu B 0obaensiem 34}

add ax, A

add ax, A

add ax, A

{nonyuaem 3uauenue nepsou Opoou,

cwd {npeobpaszyem wucnumens 8 32 — pazpsaoHoe
yucno,

idiv si {O0enum na snamenameinn,}

{nonyuaem oxoHuamenbHblll pe3yrbmam;
add ax, bp {cKaadvleaem sHaveHus nepeoil U Mopoil
opobeltl}
mov C, ax {nomewaem nomyueHHyo cymmy 8
nepemernuyio C}
end; {Koney accembnepHot 6cmasxu,

o1



{8b1600UM pe3yIbmambl N0 BLIPANCEHUIO U ACCeMONIEPHOU 8CagKe;}
writeln('Result: ', (3*A+sqr(sqr(B))) div (A+B)+abs(A-2) div (B-A),
"C="0C)
ex.
end.

Pe3yabTaThl pad0oThI NPOrpaMMbl («CKPHHILOT)

[c.| C:\Windows\system32\cmd.exe

D:*Mou pokymeHTwKrasGAU~BCCu T-Primiprim.exe

D:~Mou pokymeHTu~KrasGAUSBCCu I~Prim>prim.exe
A, B?:3 3
B—A=0

D:*Mou pokymeHTwKrasGAU~BCCu T-Primiprim.exe
A, B?7:1 -1
A+B=0

D:~Mou pokymeHTu~KrasGAUSBCCu I~Prim>prim.exe

B?7:1 4
ezult: 51, C = 51

D:~Mou pokymeHTu~KrasGAUSBCCu I~Prim>prim.exe
- B?:3 7
esult: = 24

D:*Mou pokymeHTwKrasGAU~BCCu T-Primiprim.exe
» B?7:6 2
esult: 3, C

D:~Mou pnokymeHTu~KrasGAUSBCCu T-Prim::
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JIABOPATOPHASA PABOTA Ne 9

Tema: Opranuzanus HUKIOB B Ipolieccopax x86.
Hean: [IproOpeTeHre HaBBLIKOB OpraHU3AIMH [IMKJIOB B MMPOrpamMMax
C HMCMOJIb30BAHUEM KOMaH] mporieccopa x86.

3aganme: [Tonb3yscs acceMOepHbpIMU BcTaBkamu B Pascal nanucars
mporpaMmy 00pabOTKH IIEJTOUYHUCIICHHOTO MAaCcCHBa

Bapuantsl 3a1anmii:

1. Hanucarp mporpammy pacuera cpeanero apudmerudeckoro (CA)
3HAUEHUS TOJIOKUTEIBHBIX DJICMEHTOB B OJIHOMEPHOM MAacCHBE, HMEIO-
IIUX YCTHBIC MHICKCHI.

2.  Hamucats mporpamMmy BBIYHCIICHHS CYMMbI OTPUIIATEIBHBIX, ITPOH3-

BEJICHUS TIOJIOKUTCIIbHBIX U KOJHMYECTBA HYJICBBIX 3HAUCHHH B OJHOMEp-

HOM MacCHBE.

3. Hammmcatp mporpamMmy pacuera CyMMBI TOJIOKHTEIBHBIX 3JIEMEHTOB
OJTHOMEPHOT'0 MacCHBa, UMCIOIINX HEYCTHBIC MH/EKCHI.

4. YTIOpsIIOYHTD IEMEHTHI OJJHOMEPHOTO MacCHBa 10 HEYObIBAaHHIO.

5. Hammucate mporpammy pacdera CA OTpHUIATENBHBIX 3JEMEHTOB B OJI-
HOMEPHOM MacCHBE. 3aMEHUTh MUHHUMAJIbHBIA AJIEMEHT B OJTHOMEPHOM
maccuse Ha CA.

6. Yopsa0ouuTh 2JIeMEHTHI OJTHOMEPHOT'O MacCHBa TI0 HEBO3PACTAHHUIO.

. B ogHOMEpHOM MaccuBe TOMEHSATh MECTaMH MAaKCHUMAJIbHBIH M MHHH-

MaJIbHBIN 3JIEMEHTHL.

8. Hanucate mporpammy pacyeTa TPOW3BEACHHUS IOJIOKHTCIBHBIX dJIe-
MEHTOB B OJTHOMEPHOM MacCCHBE.

9. IlpousBecTy TOIMAapHBIC MEPECTAHOBKH 3JIEMEHTOB OJHOMEPHOTO Mac-
CUBa: TICPBBIA 3JIEMEHT IMOMCHSITh MECTaMH C IOCJICTHUM, BTOPOM 3Jie-
MEHT — C TIPENOCIICAHUM U T.JI.

10. OrtpIcKkaTh TMOCICTHUN TIOJOKUTEIBHBIA JIIEMEHT B OJHOMEPHOM
MacCHBE M 3aMeHUTH ero Ha CA 3JIeMEHTOB MacCHBa.

11. Hanmcate mporpamMmy pacdera MPOHM3BEACHHS OTPHUIATCIBHBIX 3JIe-
MEHTOB B OJTHOMEPHOM MaCCHBE.

12. U3 omnomepnoro maccuBa [Ai] chopmupoBaTh OJHOMEPHBIH MAaCCUB
[Bi], 3anmucaB B Hero cHavaja 3JEMEHTBI MacCHBa A, HMCIOIINE YCTHBIC
HHJICKCHI, TIOTOM — 3JIEMEHTHI C HCUCTHBIMU MHJICKCAMHM.
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13.  OTbICKaTh MOCIEAHUA OTPUIIATSIILHBIA 3JIEMEHT B OJJHOMEPHOM Mac-
CHBE ¥ 3aMCHHUTH €0 Ha IMPOU3BEICHHUE DIIEMEHTOB MacCHBa.

14. 3aMeHHTH B OJJHOMEPHOM MACCHUBE HYJICBBIC DJICMCHTHI Ha 3HAUCHUC
MHUHHMAJIBHOTO 3JICMEHTA.

15. 3aMeHHTh B OJHOMEPHOM MACCHBE YCTHBIC JJICMCHTHI Ha 3HAUCHUC
MUHUMAJIBEHOTO 3JIEMEHTA

16. CdopmupoBaTth MaccuB [Xi], 3IeMEHTBI KOTOPOTO PAaBHBI MOIYCYyM-
M€ JIBYX COCEIHMX DJIEMEHTOB OJJHOMepHOro MaccuBa [Yi].

17.  CdopmupoBare MaccuB [Ai] U3 371eMEHTOB OJHOMEPHOTO MAacCUBa
[Bi] o 3akony Aj= (Bi +BN_j+1)/4, 1 =1,N

18. CdopmupoBath MaccuB [Ai] M3 3JIEMEHTOB OJHOMEPHOTO MacCH-
Ba[Bj] j =LN 1O 3aKoHy Aj = Bi+Bnj2+i ; I :1,_g

19. 3aMeHHTH B OJJTHOMEPHOM MAacCCHUBE HCUCTHBIC AJICMCHTHI Ha 3HAUCHHE

MaKCHMaJILHOT'O 3JIEMEHTA
20. U3 omnomepnoro maccuBa [Bi] chopmupoBars maccus [Xi] mo cie-

1 B, >V,
ayromeMy 3akoHy: Xi = Jg B. =Y,
-1 B <Y,

r7ie Y — HeKOTopasi KOHCTaHTa.
21. B ogHOMEpHOM MacCHBE MEPECTaBUTh MECTAMH COCEIHHUE JIEMEHTHI
C YeTHBIMU ¥ HEYCTHBIMU WHJICKCAMH.
22. B omHOMEpPHOM MacCHBE BBHIYHUCINUTH CyMMY YETHBIX 3JIEMEHTOB.
23. B omHOMEpHOM MacCHBE IOJCYMTATH KOJIMYECTBO HEYECTHBIX dJie-
MEHTOB.
24. Cdopmuponats Maccus [Bi], comepskaniuii mociemoBaTenbHOCTh YH-
cen Gubonayum:
Bi=Bj_1+ Bij_2;1=3N; B1=X1, Bo=Xs, rne X1, X» - HEKOTO-
pBIC UncIa.
25. BpuuCIUT, CyMMy MpaBBIX Pa3HOCTEH 3JIEMEHTOB OJHOMEPHOTO

maccuBa [Bi]
N-1

S= > (Bi-Bit)
i-1

Coaep:kanmne oTyeTa

~ Tema paboThI
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~ YcIioBUe 3aJaHus
~ TeKcT mporpaMMbl ¢ MOJIPOOHBIMA KOMMEHTAPUSIMH.
~ Pe3ynbTarsl pabOTHI IPOTPAMMBI.

IIpuMep BbINOJHEHMS:
Opranusanusi HUKJIOB B mpoieccopax x86

3aganme: [Tonb3yscs acceMOepHpIMU BCcTaBkamu B Pascal Hamucatb
IpOrpaMMy BBIYUCIICHUS MPOU3BEICHUS JIEBBIX PA3HOCTEU 3JIEMEHTOB OJ1-

N-1

HOMCPHOI'0 MacCuBa s =]](A,-A), 3aMEHBI YETHBIX JJIEMEHTOB MacCUBa
i=1

Ha ITOJIYYCHHOC IIPOU3BCACHUC U IMOACHUCTA ITPOU3BCACHHBIX 3dAMCH.

TexkceT mporpammabl:

Program PRIM,;
label m, m1, m2, m3, m4;
var A : array [1..100] of integer; {obpabamvisaemviii maccus)
N, T : integer; {pasmep maccusa u 6CHOMO2amenbHAS
nepemeHHas}

begin

write('N?:"); read(N); {6s00um pazmep

macccusa,
writeln(‘Array?:"); {661600UM NpucIAUIEHUE K 8600) MACCUBA)}
asm

{yuxn 66ooa maccusa;

mov cX, N {Knadem 6 CX Koruuecmeo nosmopeHutl Yukia,}
lea si, A {3anocum 6 Sl cmewenue 0o Havana maccuea,}
m:  push cx {coxpansiem 6 cmexe 3nauenusi CX u Sl Ha epems
sbinoHenus npoyedypwl read}
push si
end;

read(T); {ewizbi60EM NPOUCOYPY 6600a UUCIA 8 NepemeHnyIo T}
asm

pop si {soccmanasnusaem uz cmexa 3navenusi Si u CX}
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pop CX

mov ax, T {e86edennoe uucno uz T uepes aX nomewaem 8
aleMenm maccuéa, aopecyemolil Sl }

mov [si], ax

add si, 2 {popmupyem 6 Si cmeuenue 0o credyrouie2o
NEeMEHMA MACCUBA}

loop m {ymenvuaem cuemuux no8MopeHull YuKkia u,
eciu on He pasen 0, yxooum Ha memky M}

{yuxn noocuema npouszeedenus 1eeviX pasHoCmell 1eMeHmo8 Maccusa;}

mov cX, N {dopmupyem 6 CX koruuecmeo nogmopenuul
yuxaa;}

dec cx

lea si, A+2  {3anocum 6 Si cmewenue 0o 6mopo2o Inemenma
maccusa;}

mov ax, 1 {3anocum 6 ax HauanbHoe 3HaUeHue
npouseeoeHust,

ml: mov bx, [Si]  {nomewaem 6 bX snauenue ouepeonoeo
INIEMEHMA MACCUBA)}
sub bx, -2[si] {eviuumaem uz neco 3nauenue npedvioyueco

anemMeHma,;}

imul bx {OOMHOICAEM HAKONTIEHHOE NPOU3BeOeHUe HA
NOJIYUEeHHYIO JIe8VI0 PAZHOCTb)

add si, 2 {popmupyem 6 Si cmewenue 0o credyrouieco
J/IEMEHMA MaAccusa;}

loop ml {ymenvuaem cuemuux noemopeHull Yyurida u,

ecau o He pasen 0, yxooum na memxy ml}

{8b1600UM NOJIYUEeHHOE NPOU3BEOEeHUE JIEBbIX PAZHOCMEl}
mov T, ax {nomewaem npoussedenue 6 nepemennyio 1}
end;
writeln(‘Production: ', T); {est600um uucno
u3z nepemennou T}
asm
mov ax, T {6occmanasnusaem npoussedenue 6 ax}

{YUKTl 3aMeHbl UemHbIX 2JIeMEeHMO8 MACCU8a Ha npouzsedenue,
xor bx, bx {0OHYIsIeM cuemyux npou38e0eHHbIX 3aMeH,
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m3:

m2:

mov cX, N {Knadem 6 CX Koauuecmeo nosmopenuil yuxia,}

lea si, A {3anocum 6 Sl cmewenue 0o Hauana maccuea)}
test word ptr [si], 1 {nposepsiem snemenm maccusa na
YemHoCmo )

jnz  m2 {ecnu on newemmulil - yxooum Ha memky M2}

mov [si],ax  {unaue - 3amensiem na npouseeoenue)

inc  bx {ysenuuusaem cuemuux 3amemn;}

add si, 2 {popmupyem 6 Si cmeuenue 0o credyrouie2o
d/IEMEHMA MACCUBQ)}

loop m3 {yMeHbuaem cuemyux noemopeHul YUKId u,

eciu o e pasen 0, yxooum na memxy m3}

{8b1600UM KOIUUECMBO 3AMEH U NOJLYYUBUIUNCA MACCUB)}

mov T, bx {nomewaem 3navenue cuemyuxa 3amen 8
nepemenuyio T}
end;
writeln('Replaces quantity: ', T); {6b18600UM YUCTIO U3

nepemennou T}

writeln('Result array:");

asm
{yuxn evieooa maccuesa;}
mov cx, N {Knadem 6 CX Konuuecmeo nosmopeHutl Yukia,}
lea si, A {3anocum 6 Sl cmewenue 0o navana maccusa;}
m4: mov ax, [si] {nomewaem 3navenue ouepeono2o dnemenma
Mmaccusa 6 nepemenuyio T}
mov T, ax
push si {coxpansiem 6 cmexe 3nauenus Si u CX Ha epems
ebINoIHeHUs npoyedypsl Write}
push cx
end;
write(T:6); {6b1600UM yuCNIO U3 nepemenHot T}
asm
pop CX {soccmanasnusaem uz cmeka 3Havenust CX u Siy
pop si
add si, 2 {popmupyem 6 Si cmewenue 0o credyrouie2o
d/IEMEHMA MACCUBA)}
loop m4 {yMeHvuaem cuemyux noemopenul Yukid u,

ecau o He pasen 0, yxooum na memxy M4}
S7



end:
writeln
end.

Pe3yabTaThl pad0oThI NPOrpaMMbl («CKPHHILIOT)

1§ Tubo Pascad -

s | -
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JIABOPATOPHASA PABOTA Ne 10

Tema: IlporpammupoBanue Ha accemoepe x86.
Hean: IIpuoOpereHre HaBBIKOB pa3paOOTKHU MPOrpaMM Ha acceMO-
JIepe MporeccopoB x86.

3aganme: Ha accemOnepe mporeccopoB X86 HamucaTh JIBE MPO-
IpaMMBbI:
1) mporpamMMy BBIYHCICHUS 3HAYCHUS BBIPAYKCHUS
2) mporpaMmMy 0OpabOTKH IEIOYHUCICHHOTO OJTHOMEPHOTO MaCCH-
Ba.
BapuanTsl 3amanuii npuBenensl B Tadna. 13 u tabn. 14 coorBetcT-
BEHHO.

TaoOmuma 13
Bapuant Breipaxxenue BapunasTt Breipaxxenue
P P P P
1 |5a—b°| |ab—2| 14 |5a—b31+ab—2
+
a b-3 a b-3
5 3ab+b°| |ab+2| 15 |3ab+b31+ab+2
+
a-3 b+1 a—3 b+1
3 3ab— 31+|ab—2| 16 |3ab—b31+ab—2
a+3 b a+3 b
4 2ab — 21+|ab+2| 17 |2ab—b21+ab+2
fy’aab_+3b3 | abt-)i- 2 | C%aiib_ntsbd | abb+ 2
5 +| | 18 +
a-b b—-a a-b b-a
ab—3b°| ab-2 ab—3p°| ab-2
6 [ab=30"]  2b=2, 19 [ab=307] |
3a+4 b 3a+4 b
b—b’ 3ab-2 b—b°| 3ab-2
7 [ab=b],  3ab=2, 20 l8b=07] "
agigbﬂ at?—z Iaﬁigbsj ab-2
8 +| | 21 +
3:b:_3b2 | abb— 2 | 3a6;)_-|r3b2 | abb— 2
9 +] | 22 +
a—-b b+a a—b b+a
3ab—b° |ab—2] 3ab—b° |ab—2]
+ 2 +
10 a+b | b-a 3 a+b b-a
11 3ab — 31+|ab—2| 94 |3ab—b31+ab—2
3;b+—3b“"1 abb—2 3a§flbjd Iall;: g |
12 +| | 25 +
a+3 b a+3 b
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|3ab+b°| |ab-—2]
13 L
a+b b—a
Tabnuna 14

BapuanTt 3anaHue

1 YHopsgouuth 3J€MEHThl OJHOMEPHOTO MaccuBa IO He-

yOBIBaHUIO.
5 B oaHomepHOM MaccuBe MOMEHSATh MECTaMU MaKCHMallb-

HBII 1 MUHHUMAJIbHBIU 3JIEMEHTHI.

Hamucatry mporpamMmmy pacuera cCpemaHero apudMeTH4ecKo-
3 ro (CA) 3HaueHUs TOJIOKUTEIBHBIX 3JEMEHTOB B OJHO-
MEPHOM MAaCCHBE, UMEIOIIUX YETHBIC UHICKCHI.

[Ipon3BecT moOmapHbBIE NEPECTAHOBKH BJIEMEHTOB OIHO-
4 MEpPHOI0 MAacCHBA: MEPBbIA AJIEMEHT MOMEHSTh MECTAMU C
MOCJIEAHUM, BTOPOM DJIEMEHT — C IPEANOCICIHUM U T.JI.

OTbICKaTh HOCJ'IG,Z[HI/IfI MOJOKUTEIbHBIA DJICMEHT B OOHO-

5 MEpPHOM MAacCHBE W 3aMEHHUTh €ro Ha CA 3JE€MEHTOB Mac-
CHUBA.
Hanucate nporpamMmy BBIUYKHCIEHUS CYMMblI OTPHULATEIb-

6 HBIX, MPOU3BEACHUS TMOJOXKUTEIBHBIX U KOJUYECTBA HYJIE-
BBIX 3HAUYCHHII B OJJHOMEPHOM MacCHUBE.

7 Hamucath mporpaMMmy pacuera TNpPOU3BEICHHS OTpHUlla-

TCJIbHBIX 3JICMCHTOB B OTHOMCPHOM MACCHBC.

W3 omnomepHoro maccuBa [Ai] chopmupoBaTh ogHOMEp-
8 HbIii MaccuB [Bi], 3anmcaB B Hero cHauaja 3J€MEHTHI Mac-
cuBa A, UMCIOIIME YETHBIC WHACKCHI, TIOTOM — 3JICMEHTHI C
HCYCTHBIMH MHJICKCAMH.

Hanucars mporpammy pacuera CA OTpUUATENBHBIX 3Jie-

9 MEHTOB B OJITHOMEPHOM MAacCHBE. 3aMEHUTh MUHHUMAJIbHBIN
AJIEMEHT B OJJHOMEpHOM MaccuBe Ha CA.

10 YHops104nTh 3JIEMEHTHI OJITHOMEPHOTO MaccHBa IO HEBO3-
pacTaHumIo.
OTpICKaTh TOCIACTHUM OTPUIATEIBHBIM 3JEMEHT B OJHO-

11 MEpPHOM MAaCCHBE M 3aMEHHUTb €ro Ha IPOU3BEJCHHE dJie-

MCHTOB MacCCHBa.
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Hanmucares mporpammy pacdera CyMMBbI IOJIOKHUTEIbHBIX

12 AJIEMEHTOB OJHOMEPHOI0 MACCHBA, HMECIOIIUX HEUYETHBIC
HHJICKCBIL.

13 Hamucath mnporpamMmy pacyera MPOHU3BEACHHUS ITOJIOXKH-
TEJIBHBIX DJIEMEHTOB B OJTHOMEPHOM MacCCHBE.
CdhopmupoBats MaccuB [Ai] U3 3JIEMEHTOB OJHOMEPHOTO

14 : :
maccuBa [Bi] o 3akony Aj = (Bj+Bn_i;1)/4, 1 =1N
CdhopmupoBate MaccuB [Bi], comepskamuii mociemoBa-

15 TEILHOCTD uKce] PudoHauyn:

Bi=Bj_1+ Bj_2;1=3N; B1=X1, Bo=X5,rne Xy, X>5 -
HEKOTOPBIC YUCIIA.

16 3aMeHUTh B OJHOMEPHOM MAaCCHBE HYJCBbIC DJIEMEHTHI Ha
3HAYCHHE MUHMMAJILHOTO JJICMCHTA.

17 3aMeHUTh B OJHOMEPHOM MACCHBE YETHBIC JJEMEHTHI Ha
3HAYCHHE MUHUMAJILHOTO 3JICMEHTA
CdopmupoBath MaccuB [Xi], 37€MEHTBI KOTOPOTO PaBHBI

18 HOJIYCYMME JIByX COCEIHHX 3JCMEHTOB OJHOMEPHOI'O Mac-
cuBa [Yi].

BbIUnCINTG CyMMy MpaBbIX Pa3HOCTEH AJIEMEHTOB OJHO-

19 . N
meproro maccusa [Bi] S= ) (Bj- Bj.1)

i=1
CdhopmupoBate MaccuB [Ai] U3 3JIEMEHTOB OJHOMEPHOTO

20 MaccuBa[Bi] ] =LN mo 3akoHy Aj = Bi+Bnp+i; | :1,—N?_

91 B omHOMEPHOM MAaCCHBE BBIYHCIMTH CYMMY YCTHBIX dJe-
MCHTOB.

99 B 0oAHOMEpHOM MacCHBE IMOJCYMTATh KOJIMYSCTBO HEYET-
HBIX 9JICMEHTOB.

23 3aMeHUTh B OJHOMEPHOM MAacCHBE HEUETHBIC DIIEMEHTHI Ha
3HAaYeHHE MaKCHMAIJIbHOTO DJIEMEHTA
13 ogroMepHOTO MaccuBa [Bi] chopmuposats Maccus [Xi]

1 By,
24 0 ceayIoemMy 3akony: X = 10 B =Y,
-1 B <Y,
r7ie Y — HEeKOTopasi KOHCTAHTA.
o5 B ogHOMEpPHOM MacCHBE MEPECTaBUTh MECTaMH COCCIHUE

QJIEMEHTHBI C YETHBIMH U HCUCTHBIMU MHACKCAMU.
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Copaep:xkanue oTyeTa

~ Tema paboThl

~ YcoBue 3a1aHus

~ TekcThI MporpaMm ¢ MOIPOOHBIMU KOMMEHTAPHSIMHU.
~ Pe3ynbTaThl paboThI IPOTPAMMEI.

IIpumMep BbINOJHEHMS:
IIporpammupoBanne Ha accemoJsiepe x86.

3aganme: Ha accemOnepe mporeccopoB X86 HamucaTh JIBE IIPO-

I'PaMMBI:
1) IpOorpaMMy BbBIYMCICHUS BbIPAKCHUS
3a+b* |a-2]
= +
a+b b-a

2) IporpaMMy BBIYUCIICHUSI TPOW3BEICHHUS JICBBIX pa3HOCTEH

N-1

OJICMCHTOB OAHOMCPHOT'O MAaCCHUBaA § :H( A., - A), 3aMEHBI Y€T-
i=1

HBIX 3JICMCHTOB MACCHBA Ha IMOJYUYCHHOC ITPONU3BCACHUC U I10/-
CUucTa NPOU3BCACHHBIX 3dMCH.
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Texcr nporpammbl 1:

title Prim
assume cs:C, ds:D, ss:S

;Onucvl8aem cecmMenm cmeKka
S segment  stack
dw 128 dup (?) ;pezepsupyem 128 cnos ¢
JHeonpeoeneHHbIM COOePHCUMbBIM
S ends ,3axkoHuunu onucanue ceecmMenma cmexka

,'onpedejzﬂeM CUMEB0JIbl 6036pAMA KApenmKku u nepeeoda CmpoKu

cr = 0dh
If = Oah
yonucsleaem cecmerm aaHHbl)C
D segment
;pe3epeupyem mMecmo noo nepemeHHble
A dw ?
B dw ?

;pasmeuiaem mekcmol COOOUeHUIl NPOSPaAMMbL
MSG1 db 'Beemnre A u B:§'

MSG2 db  ‘A+B=0’,cr, If,’$’

MSG3 db ‘B-A=0’,cr, If,’$’

MSG4 dbo ‘Y=%’

CRLF db crlf)’$’  nocreoosamenvrocme cumeonoe ons
;nepesooa Kypcopa 6 Hauaio ciedyruell
;CMPOKU

;ONnuUcvl8aemM OaHHble NPoyeodypbl 66004 YUCLA

string do 255, 0, 255 dup (?)

errmsg db 'HemomycTHMBIN CHMBOJI, MOKHO MCIIOJIB30BaTh’
db  ‘rosbkO THMQPEI, IEPBBIH CHMBOJI MOKET OBITH’
db  ‘smakom + wnu -, cr, If,'$'

negflag dw ?

D ends ;zaxonuunu onucanue cecmenma OAHHbIX
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,onucoleaem MCZKpOKOMClH()y 8b1600a MEKCMOBOI CmpoKu

PRINT  macro STR
push ax
push dx
mov ah, 9
lea dx, STR
int 21h
pop dx
pop ax
endm

,onuceleaem cecmernm K0008 KOMAHO

C segment

,onuceleaem npouedypy 66004 Yeno2o yucaa 8 pecucmp ax

Integerin proc

im: push bx
push dx
push si
mov ah, Oah
lea dx, string
int  21h
Xor ax, ax
lea si, string+2
mov negflag, ax
cmp byte ptr [si], -
jne  im2
not negflag
inc si
jmp iml

im2: cmp byte ptr [si],
'+' jne iml
inc i

im1: cmp byte ptr [si], cr
je iexl
cmp byte ptr [si], 'O’
jb  ierr
cmp byte ptr [si], '9'
ja lerr
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mov bx, 10
mul bx
sub byte ptr [si], '0'
add al, [si]
adc ah,0
inc si
jmp iml

lerr: print errmsg
jmp im

iex1: cmp negflag, O
je iex
neg ax

iex: pop Ssi
pop dx
pop bx
ret

Integerin  endp

;OnuUchleaem npoyeoypy 6b1800a Yeio2o Yucia u3z pecucmpa ax

IntegerOut proc
push ax
push bx
push cx
push dx
XOr CX, CX
mov bx, 10
cmp ax, 0
jge om
neg ax
push ax
mov ah, 2
mov dl, '-'
int 21h
pop ax

om: InC  CX
xor dx, dx
div  bx
push dx
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oml:

IntegerOut

or ax, ax
jnz  om
pop dx
add dx, '0’
mov ah, 2
int  21h
loop oml
pop dx
pop CX
pop bx
pop ax
ret

endp

,OCHOBHAA npocpamma

start:

,Mo4uKa 6xX00d 8 npozpammy

mov ax, D ;6 ds zanocum aopec cecmenma oannwvix
mov ds, ax
print MSG1 ;8b1BOOUM NpUTIAUEHUE K BBOOY

SUCXOOHBIX OAHHBIX
call Integerln ,ewizbi6aem npoyedypy 6600a uwucia

mov A, ax ;nomewaem e2o 8 nepemeHHyro A

print CRLF ;nepesoouUM Kypcop 8 Hauajlo cledyouell
;CIMpOKU

call Integerin ;e6wvi3618aem npoyedypy 6s00a wucia

mov B, ax ;nomewjaem e2o 8 nepemeHnyo B

print CRLF ;1nepesoouM Kypcop 8 Ha4auo ciedyiouieu
;CIMpoKU

, 6bIHUCTIAEM nepebld SHaAMeHamellb U npoeepsiem e€2o

mov si, A ;noayuaem cymmy A+B 6 pecucmpe Si
add si, B
jne m ;ecau ona ne pasua 0 yxooum na memky

;M u npooondxcaem 8bl4UCIeHUS
print MSG2 JuHaude evl8ooum coobuerue A+B=0
jmp ex ;U 3a8epuiaem 8blNOJIHeHUe NPOSPAMMbL

, 6bIUUCTIAAEM emopoﬁ SHaAMeHamejlb U npoeepsiem eco
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mov di, B ;nonyyaem pasnocms B-A 6 pecucmpe di

sub di, A

jnz ml ;ecau ona He pasua 0 yxooum na memky
‘M1 u npooonxcaem svruucienus

print MSG3 JUHaye 8b1800UM coobwenue B-A=0

jmp ex ;U 3a8epuiaem 8bINOJIHEHUE NPOSPAMMbL

, 6IUUCTIAEM emopod qyuciaumellb

m1l:

mov ax, A ;noaydaem pasHocmos A-2 6 pecucmpe ax
sub ax, 2
JHONyYaeM abCOIOMHYI0 8eIUYUHY IMOU PA3ZHOCIU
jge m2 ;ecau oHa ooavuie unu pasua 0 yxooum Ha
MemKy M2
neg ax JUHAYe MeHsieM ee 3HAK HA
NPOMUBONONONCHDBLLL

JHOJyYaem 3HadeHue 6mopoi opoou

m2:

cwd ;npeobpazyem uuciumens 8 32 —
,Pa3PAOHOE YUCTO

idiv di ;O0eluM HA 3HaAMeHamellb

mov bp, ax ;Yyacmuoe nepecwvliaem 8 pecucmp bp

; (oceobocOaem pecucmp ax)

, 6bIUUCTIAIEM nepeblﬁ qyucjiumelilb

;8 peaucmpe ax noyuyuaem Yemeepmyio cmenensb B

mov ax, B ;nomewiaem B 6 ax
mul ax ;8036800UM 8 K8AOpAM
mul ax ;noJIyuerHblll keadpam B ewe pa3

;803800UM 8 K8AOpam
;K noJlyueHHou wemeepmou cmenenu B 0obasnsiem 3A4

add ax, A
add ax, A
add ax, A
JnoJiyuaem 3HadeHue nepeot opoou
cwd ;npeobpaszyem uuciumens 8 32 —
,PA3PAOHOE YUCIIO
idiv si r0eluM Ha 3HameHamellb
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,ynomryuaem u 8b1BOOUM OKOHYAMEIbHbI pesyiomani

add ax, bp ; CKIAObIBAEM 3HAYCHUS. NePBOLL U 8MOPOLL
;0pooeil

print MSG4 ;ohopmiisiem 661600 pe3yrbmama

call IntegerOut ;ssizbi6aem npoyedypy evisooda yeno2o
;Juucaa uz ax

,sasepuiaem 6blnojlHeHue npocpammbsl

ex: mov ah, 4ch
int 21h
C ends ,3axkonuunu onucanue cecmenma K0008 KOMAHO

end start ;zaxonuunu npoepammy ¢ ykazanuem mouxu 6xo0a 8
SHee

Texer mporpammbi 2:

title Prim
assume  c¢s:C, ds:D, ss:S

JONUCHIBAEM Ce2MEeHM CeKa
S segment  stack
dw 128 dup (?) ;peszepsupyem 128 cros ¢
JHeonpeoeneHHbIM COOePHCUMBIM
S ends ;zaxonuunu onucanue cecmenma cmexa

;onpeoeisieM CUMBOJIbl 8036Pama KapemxKu U nepeeood Cmpoxu

cr = 0dh
If = Oah
;ONUCHIBACM Ce2MeHIM OAHHbIX
D segment
;pe3epeupyem Mecmo noo nepemenHble
N dw ?  ,pazmep maccusa
T dw ?  ;6cnomozamenvhas nepemenHas
A dw 100 dup (?) ; 0Opabamvieaemblil MACCUB
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,pasmewiaem neKcnivl COO6W€HMMV npozpammol

CRLF

SPACE

MSG1
MSG2
MSG3
MSG4
MSG5

do crlf,’$’  nocreoosamenvrocmo cumeonoe ons
;nepesooa Kypcopa 8 Hauajio cledyouell
;CMPOKU
do °© §° ;10CN1e008amelbHOCHb Npobenos 0

;PA30€NeHUsL HUCET 8 CMPOKE
db  'Pasmep maccusa?: $'
db  '"Maccus?:’, cr, If,’$’
db  ‘IIpomsBeneHue JIeBbIX pa3HOCTEH: $’
db  ‘TIpomsBeneHo 3ameH: $’
db  'Urorossni maccus:’, cr, If, ’$’

;OnuUCbIBaeM OaHHble NPoYeodypbl 6600a YUCLA

string
errmsg

negflag
D

db 255, 0, 255 dup (?)

db 'HemomycTHMBIH CHMBOJI, MOKHO MCIIOJIb30BaTh’
db  ‘royibkO HMQPHI, IEPBBIA CHMBOJI MOXKET OBITH’
db  ‘3makom + wmm -, cr, If,'$'

dw ?

ends ;zaxonuunu onucanue cecmenma OaHHbIX

,onucsleaem MCIKpOKOMaHay 8b1600A MEKCMOBOLL CmpoKu

PRINT

macro STR
push ax

push dx

mov ah, 9

lea dx, STR
int 21h

pop dx

pop ax

endm

SONUCHIBAEM Ce2MEHM KOO08 KOMAHO

C

segment

;Onucvl8aem npoyedypy 66004 Yeio2o Yucia 8 pecucmp ax
Integerin proc

Im:

push bx
push dx
push si

69



im2:

im1;

lerr:

iex1:

iex:

Integerin

mov ah, Oah

lea dx, string
int  21h
X0r ax, ax

lea si, string+2
mov negflag, ax
cmp byte ptr [si], -
jne  im2

not negflag

inc si

jmp iml

cmp byte ptr [si],
'+'jne  Iml

inc si

cmp byte ptr [si], cr
je iexl

cmp byte ptr [si], '0'
jb ierr

cmp byte ptr [si], '9'
ja lerr

mov bx, 10

mul bx

sub byte ptr [si], '0'
add al, [si]

adc ah,0

inc i

jmp iml

print errmsg

jmp im

cmp negflag, O

je iex

neg ax

pop si

pop dx

pop bx

ret

endp
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;OnuUCvIBaeM npoyeoypy 8vl800a Yea020 YUCIA U3 pecucmpa ax
IntegerOut proc
push ax
push bx
push cx
push dx
X0r cxX, cX
mov bx, 10
cmp ax, 0
jge om
neg ax
push ax
mov ah, 2
mov dl, '-'
int  21h
pop ax
om: inc  cXx
xor dx, dx
div bx
push dx
or ax, ax
jnz om
oml: pop dx
add dx, 0’
mov ah, 2
int  21h
loop om1l
pop dx
pop CX
pop bx
pop ax
ret
IntegerOut endp
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;OCHOBHASl NPOCPAMMA
start: ;MOYKA 8X00a 8 NPOCPAMMY
mov ax, D ;6 ds zanocum aopec cecmenma oannwvix
mov ds, ax

;8800UM pazmep MACCUsa
print MSG1 ;8bIBOOUM NPUTIAULEHUE K BBOOY
,pasmepa maccusa
call Integerln ,ewizbi6aem npoyedypy 6600a uwucia

mov N, ax ;nomewaem e2o 6 nepemennyro N
print CRLF ;1nepesoouUM Kypcop 8 Ha4auo ciedyioujeu
;CMPOKU

> UUKITL 66004 MACCU8a

print MSG2 ;8b1BOOUM NpUTIAUUEHUE K BBOOY
;maccusa

mov cx, N JK1aoem 8 CX KOau4ecmao nosmopeHull
JYuUKna

lea si, A ;3aHOCUM 8 S| cmewenue 00 Havana
;maccusa

m: call Integerin ;ewi3b1806M NPOYEIYPY 6600a UUCIA

mov [si],ax  ;esedennoe uucio uz ax nomewaem 6
;2NleMeHm Maccusa, aopecyemulii Si

print CRLF ;nepesooUM Kypcop 8 Haualo ciedyrouell
;CIMpOKU

add si, 2 ;popmupyem 6 Si cmeuenue 0o
;cnedyrowe2o d1eMenma Maccusd

loop m ;ymenvuiaem CX Ha 1 u, eciu on He pasen

;0, yxooum na memxy m

SYUKIL NOOCHema npou3sedeHust 1e8blX PA3HOCHEN INeMeHMO8 ;MACCUBA

mov cx, N ;popmupyem 6 CX Koauuecmeo
;NOBMOPEHUIl YUKIA

dec cx

lea si, A+2  ;3anocum 6 Si cmewenue 00 6mopoco
DJIeMeHma MAaccueda

mov ax, 1 J3AHOCUM 6 AX HAYAIbHOE 3HAYeHUe
;NPOoU38e0eHUs]
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m1: mov Dbx, [si] ;nomewaem 6 DX snauenue ouepednoco
;DNIeMEeHma Maccued
sub bx, -2[si] ,ebiuumaem uz neeo snauenue
;npeovloyue2o diemeHma

imul bx ;OOMHOCACM HAKONJIEHHOE NPOU3BCOCHUE
;HA NOJLYYEHHYIO JIe8VIO PA3HOCHb

add si, 2 ;popmupyem 6 Si cmeuenue 0o
;Ce0yIowe2o 2J1eMeHma Maccuéd

loop ml ;ymenvuiaem CX Ha 1 u, eciu on He pasen

;0, yxooum na memxy ml

;8bIBOOUM NOJIYUEHHOE NPOU3BEOeHUE TIeGbIX PAZHOCMEL
print MSG3 ;ohopmiisiem 661600
call IntegerOut ;swizbi6aem npoyedypy vl600a yenoco
;Juucna uz ax
print CRLF ;nepesoouUM Kypcop 8 Ha4aio ciedyoujeu
; CIMPOKU

> YUKl 3AMEHbL YEMHbBIX JJIEMEHRMOE MACCUBA HA np0u3eeOeHue

xor bx, bx ;OOHYIsIeM CHemYUK NPOU3BEOCHHBIX
;3AMEH
mov cx, N JK1aoem 8 CX Koauiecmao no8mopeHul
S YUKIA
lea si, A ;3aHOCUM 6 S| cmewenue 00 Hayana
;maccusa
m3: test word ptr [si], 1 ;nposepsiem snemenm maccusa na
S UEeMmHOCHb
jnz  m2 ;eClll OH HeYemmblil - YXOOUM HA MEmKY
‘'m2
mov [Si],ax  ,unaue - 3amensem na npoussedeHue
inc  bx ;y8enudu8aem CHemyuK 3amMeH
m2: add si, 2 ;hopmupyem 6 Si cmewenue 0o
;Credyowe2o d1eMeHma Maccusd
loop m3 ;ymenvuaem CX na 1 u, eciu on ne pagen

;0, yxooum na memxy m3
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;8b1BOOUM KOIUHECMBO 3AMEH U NOJIYYUBUIUIICS MACCUB
mov ax, bx ;nomewaem cHemyux 3ameH 8 ax
print MSG4 ;0hopmasiem 61800
call IntegerOut ;ssizbi6aem npoyedypy evisooda yeno2o
Juucaa uz ax
print CRLF ;NepesoouUM Kypcop 8 Ha4auo ciedyioueu
;CMpPOKU

YUK 8618004 MACCUBA
print MSG5 ;ohopmiisiem 661600
mov cx, N JK1aoem 8 CX Koauiecmao noemopeHull
S YUKIA
lea si, A ;3aHOCUM 6 S cmewenue 00 Havaa
;maccusa
m4. mov ax, [si]  ,rnomewaem 3nauenue ouepednoco
;A/leMeHma Maccusa 6 ax
call IntegerOut ;swsizbi6aem npoyedypy vi600a yeno2o

Juucaa uz ax
print SPACE  ,6b1600um npobenvt medxcdy uucramu
add si, 2 ;popmupyem 6 Si cmeuenue 0o
;credyrowe2o d1eMenma Maccusd
loop m4 ;ymeHvuiaem CX Ha 1 u, ecnu on e pasen

;0, yxooum na memxy mé

;3aeepmaem 6bINOJIHEHUE np02pa.7l/l]l/lbl
mov ah, 4ch
int 21h

C ends ,zaxkonuunu onucanue cecmenma k0008 KOMAHO

end start zaxonuunu npoepammy ¢ yKazanuem mouxu 6xood 8
JHee
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Pe3yabTaThl padoThl NPOrpaMM (KCKPHUHILOTHI»)

Pe3ynbpTaThl paboThl IPOrPaMMBbI BHIYUCIICHUS BBIPAXKEHUS
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3AK/IIOYEHUE

OCHOBHOV TEHIECHUMEW Pa3BUTHUS BBIYMCIATEIBHOM TEXHHWKH B Ha-
CTOsIIIIEE BpeMsl SIBIISIETCS JlajbHEMWIee pacuimpeHue cdep npuMeHeHUs
KOMITBIOTEPOB U, KaK CJIECJACTBUE, MEPEXO OT OTACIbHBIX MAIIUH K UX CHUC-
TEMaM — BBIYMCIUTEIBHBIM CHCTEMaM W KOMIUIEKCaM pPa3HOOOpa3HbIX
KOHQUTypalii ¢ MUPOKUM JHUANA30HOM (YHKIIMOHATBHBIX BO3MOXHO-
CTEU U XapaKTEPUCTHUK.

Haubonee nepcnekTUBHBIC, CO37]aBa€Mble Ha OCHOBE MEPCOHATIBHBIX
KOMIIBIOTEPOB, TEPPUTOPUATIBLHO  paclpesieiieHHbIE HH(POPMaIMOHHO-
BBIYUCIIUTEIBHBIE CETH OPUEHTUPYIOTCA HE CTOJBKO HAa BHIYMCIUTEIBHYIO
00paboTKy uH(MOpPMAIMK, CKOJBKO HAa KOMMYHHKAIMOHHBIE WH(MOpMaIIU-
OHHBIE YCIIYTH: DJIEKTPOHHYIO TOYTY, CUCTEMbl TeJIeKOHGEpEeHIIU U WH-
(GbopMallMOHHO-CIIPABOYHbBIE CUCTEMBI. YK€ CEroJlHS MOJIb30BaTeNsIM TJIO0-
OanbHOM MH(POpPMAIIMOHHOW ceTn MHTEpHeT cTana JOCTYMHON MpakThude-
CKHM JIF00asi Haxo/Is11asiCs B XpaHWINILAX 3HAHUHN 3TOM ceTu nH(OpMaIusl.

[Ipu pa3paboTke W CO3MaHUM COOCTBEHHO KOMITBIOTEPOB CYIIIECT-
BEHHBIA U YCTOWYMBBIA MPUOPUTET B MOCIEAHUE TOAbI UMEIOT CBEPXMOIII-
HbIE KOMIBIOTEPBl — CYNEPKOMIIBIOTEPHI, MUHHUATIOPHBIE U CBEPXMUHHUA-
TiopHbie [1K. BemyTcs, kak y»e yKa3bIBajaoCh, IOUCKOBBIE paOOTHI MO CO3-
JAHUIO0 KOMITBIOTEPOB 6-TO MOKOJICHUS, 0a3UPYIOIIMXCS HA pacrpe/esieH-

HOM <KHEHPOHHOM>> apXUTEKType — HEMPOKOMILIOTEPOB. B yacTHOCTH, B
HEUPOKOMIIBIOTEPAX MOTYT HCIOJB30BATHCS YK€ UMEIOIIMNECS CIIEIUAIIN-

3upoBaHHble cereBble MII — TpaHcnbroTepsl. TpaHcnbrOTEP — MUKPONIPO-
L[IECCOP CETU CO BCTPOEHHBIMU CpeACTBaMM CBsA3U. [loBcemecTHOE MCTIONB-
30BAHME MYJbTHUKAHAIBHBIX IIAPOKOIOJIOCHBIX Paano, BOJOKOHHO-
ONTUYECKUX M ONTHUYECKUX KaHAJIOB OOMEHa HMH(poOpMaluer Mexay Kom-
npOTEpaMu o0ecredaTr MPakTUUEeCKH HEOrPaHUYEHHYIO MPOIYCKHYIO CIO-
COOHOCTb.

[IIupokoe BHEAPEHHUE CPEACTB MYJIbTUMEANA, B TIEPBYIO OUYEPED ay-
JIMO- ¥ BHUJICOCPEICTB BBOJIA U BHIBOJA MH(OPMAITUH, TTO3BOJIAT OOIIATHCS
C KOMITHIOTEPOM €CTECTBEHHBIM JJISl YEJIOBEKA 00pa3oM.

NudopmaninoHHass peBOJIIONMSA 3aTPOHET BCE CTOPOHBI KUZHEHES-
TenbHOCTU. KOMIBIOTEpHBIE CHUCTEMBI: MpPU padOTE€ HAa KOMIIBIOTEPE C

KNpyKECTBEHHBIM HMHTEepQelicoM>> YelloBeK OyAeT BOOYHIO BHJCTh BHP-
TyaJIbHOTO COOECeIHNKa, aKTUBHO OOIIAThCS C HUM Ha €CTECTBEHHOM pe-

YCBOM YPOBHC C ayaAUO- U BUACOPAZBACHCHUAMU, COBECTAMU, IIOACKA3KAMMU.
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<KKOoMIBIOTEPHOE OTMHOYECTBO>>, TaK BPEAHO BJIMSIONICE HA TICUXUKY AK-
THUBHBIX II0JIb30BATEIICH, NCUC3HET.

CucteMbl aBTOMaTU3UPOBAHHOTO OOYUYEHHUS: TP HAIMYUU OOpaTHOM
BUJICOCBSI3M YYCHUK OyJIeT OOIAThCsl ¢ TIEPCOHAILHBIM BUPTYaJIbHBIM Ha-
CTaBHUKOM, YYHUTHIBAIOIIUM ICHUXOJOTHIO, MOJArOTOBIEHHOCTh, BOCIIPUHUM-
YUBOCTH MOJONEUYHOTO.

Toprosisi: 1t000i ToBap OyAET COMPOBOXKIATHCS HE HITPUX-KOIOM,
HAHECEHHBIM Ha TOPTOBBIM SPJBIK, @ aKTUBHOW KOMITBIOTEPHON TaOIny-
KOW, TUCTAHIMOHHO OOIIAIONIEHCs ¢ MOTEHIMAIBHBIM MOKYyIaTeleM U CO-
oO1aroIieit BCI0 HEOOXO0AUMYI0 eMy MH(popMaIuio — 4To, /e, KOraa, Kak,
CKOJIbKO 1 noueM. U Tak nanee, 1 ToMmy moJo0HOE.
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