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BBEAEHUE

BrruncnuTenbHble CUCTEMBI, CETH U TEIEKOMMYHUKAIIMU SBJISIIOTCS B
COBPEMEHHOM OOIIECTBE CAMBIMU BOCTPEOOBaHHBIMU pecypcamu. Bolins B
YEJIOBEUECKYIO KU3Hb, KOMITBIOTEPHI CEUYAC CTAIM HEOThEMJIEMON YACThIO
Hamen nuBuin3anuu. M xora mepBas OBM ¢ aBTOMaTM4ecKuM IMpo-
rpaMMHBIM YTpaBJICHUEM ObLIa CO3/laHa 4yThb OoJiee MOJyBeKa Hazald, K
HACTOSIIEMY MOMEHTY YK€ HACUMTHIBACTCS MSATh IMOKOJECHHN BBIYMCIIH-
TeabHbIX MaliuH. CToiab OypHOTO pa3BUTHS, BEPOSTHO, HE MpeTeprieBasa
HU OJIHA TEXHOJIOTHUSI.

CoBpeMeHHas 3I0Xa XapaKTePU3YETCS CTPEMUTEIbHBIM MPOILIECCOM
uH(popMaTuzanuu oOIEecTBa. DTO CHIbHEH BCEro MPOSIBISIETCS B POCTE
IPOIMYCKHOM CIOCOOHOCTH U THOKOCTH MH(pOpMannoHHbIX ceteil. [Tomoca
MPOITYCKaHUsI B PacyeTe Ha OJTHOTO MOJIL30BATENSI CTPEMUTEIBHO YBEIIHU-
yuBaeTcs Onarojaps HeckoibkuM ¢akTopaM. Jlornueckoe u puszndeckoe
MPOCKTUPOBAHUE CETH, €€ HarpysKa, MPOMYyCKHas CIIOCOOHOCTb M KO3 (-
(GUIIMEHT HWCIOJIb30BaHUS CETU OYE€Hb BAXKHO TPH CO3JAaHUM JIOKAJIBHBIX
ceTedl B OoyblMX Maciutadax. Bo-mepBbIX, pacTeT NOMyIsIPHOCTh MPUIIO-
xenuid World Wide Web u Koam4ecTBO 3J1€eKTpOHHBIX 0aHKOB MH(pOpMa-
MU, KOTOPBIE CTAHOBATCS JOCTOSTHUEM KaxKJIoro uenoBeka. [laneHue nen
Ha KOMITBIOTEPHI MPUBOAUT K POCTy uncia qomamnux 1K, kaxnpid u3 Ko-
TOPBIX MOTEHIIMAJILHO MPEBPALIACTCA B YCTPOMUCTBO, CIIOCOOHOE MOAKIIO-
yuThCs K ceTu Internet. Bo-BTOpBIX, HOBBIE CETEBBIEC MPHUIIOKEHUS CTAHO-
BATCSl Oojiee TpeOOBATENbHBIMH B OTHOIIEHWU IOJOCHI MPOMYCKaHUA —
BXOJAT B MPAKTUKY NPUIOKEeHUs Internet, OpueHTUPOBAHHBIE HA MYJIBTH-
Meua W BHACOKOH(EPEHIICBI3b, KOIJa OJAHOBPEMEHHO OTKPBIBACTCS
OUY€Hb OOJIBIIOE KOJIMYECTBO CECCHU Mepedauyu NaHHbIX. Kak pe3ysbTar,
HaOII0JaeTCa PE3KUd pOCT B MOTpedsieHun pecypcoB Internet — mo oreH-
KaM cpeIHui 00beM MoToKa HH(pOpMalUK B pacyeTe Ha OJHOTO MOJIb30Ba-
TEJsl B MUPE yBEIMYMBAETCS B 8 pa3 Kaxibld roa. Bce ato Onaromaps
CpEICTBaM TEJIEKOMMYHHUKAIIUH.

OOydeHne CTYAEHTOB, OyAYIIMX CHCIUAIMCTOB, MPUHIUIIAM IIO-
CTpoeHHS U (YHKIIMOHUPOBAHUS BHIYMCIUTEIBHBIX CUCTEM, OpraHU3aINU
1 paboTel cereir DBM sBIseTCS HEOThEMIIEMBIM TPEOOBAaHUEM COBPEMEH-
HOCTH.

CTYI[CHTI)I AOJIKHBI 3HATb HA3HAYCHUC U ITPUHIUIIBI IIOCTPOCHUA U
(bYHKHI/IOHI/IpOBaHI/IH Y3JI0B U 0JI0KOB BBIYHCIIUTEIBHBIX CUCTEM, UX B3aHu-
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MOJIEMCTBUS; CIOCOOBI opranu3anuu cereii OBM, HazHaueHue u QyHK-
UOHUPOBAHNE KOMIIOHEHT CETEM

[IpencraBneHHOE METOAMYECKOE YKa3aHUE COJEPKUT JAECSATh Jiabo-
paTOpHBIX paldOT, B X0JI€ BBHIMOJHEHUS KOTOPBIX CTYJICHThI U3y4aT OCHOB-
HBI€ BOIIPOCHI JTAHHOW NUCHMIUIMHBL. [lociie mepedHs 3ajaHuid K KaxJIou
nabopaTOpHON paboTe MPUBOAATCS TPEOOBAHUS K COACPKAHUIO OTUYETOB,
MPUMEPHI BBITIOJHEHUS 3aJIaHUN, KOTOPBIE OJTHOBPEMEHHO SBJISIOTCS MTPHU-
MepaMu 0(pOpMIIEHUS OTUETOB.



JIABOPATOPHAS PABOTA Ne 1

Tema: [lo3unmoHHbIe cucTEMBI cunciieHus. [lepeBon uncern.
Heuan: [IpuoOpereHre HABBIKOB NEPEBOAA YUCENI MEXKIY CUCTEMaMU

CHHCJICHUA C PA3JIMYHBIMU OCHOBAHUSAMMU.

3ananue:
1. Yucno A (tabn. 1), 3amaHHOe B IECATUYHOM CUCTEME CUHCIICHUS,

TIEPEBECTH:

U3 JIECATUYHOW CUCTEMBI B IBOMUHYIO U OOpaTHO;

U3 JIECATUYHON CUCTEMbI B UETBEPUUHYIO U OOPaTHO;

U3 IECATUYHON CUCTEMbI B BOCbMEPUYHYIO U 0OpPATHO;

U3 JIECATUYHON CUCTEMBI B IIECTHAALATEPUUHYIO U OOPaTHO.
Yucio pa3ps10B B ApOOHOM YaCTH NOJTYYAOIIMXCA YUCEN:
JUISl IBOUYHOW CHCTEMBI cuucieHus — 10 pa3psiios;

IUISl YETBEPUYHOU — 8 pas3psiioB;

JUIsI BOCBMEPUYHOMN — 6 pa3psaa0B;

JUISL LIECTHAALATEPUYHON — 4 pa3psia.

2. Yucno B (ta6mn.1), 3amaHHOEe B AECATUYHOM CHCTEME CUHUCIICHUS,

IICPCBCCTH:

n3 I[CC?ITH‘IHOﬁ CUCTCMbI CHUCJICHUA B IBOUYHYTO (‘IHCJ’IO pa3psa0B B

npob6Hoii yactu uncna — 10);

U3 IBOUYHOU CUCTEMBI — B YETBEPUUHYIO;

U3 IBOUYHON — B BOCBMEPUYHYIO;

U3 IBOUYHOU — B IIECTHAALIATEPUYHYIO.

Yucna, monydeHHbIE B JBOMYHOM, YETBEPUYHOW, BOCBMEPUYHOM U

HI€CTHaﬂHaTCpH‘IHOﬁ CUCTCMAX CYHHUCIICHUSA, IICPCBCCTH B JACCATHYHYIO

CHUCTEMY.
Tabmuna 1

o C o C
S5 4 B |2 4 B
= = = =

=] =]

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 21 577,577 688,688
9 994,844 832,638 22 688,688 577,577
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

Conepxxkanue oTyera:
Tema paOboThI

~

~ YCIOBHE 3aJaHU

~ Meroauka mepeBoa 4ucell U3 JECATUYHOU CUCTEMBI CUHUCIIE-
HUS B CUCTEMY CUUCJIEHHS C TPOU3BOJIBHBIM OCHOBAaHUEM U 00-
paTHo

~ Meroauka rnepeBoaa 4MCEl MEXAY CUCTEMaMU C KPaTHBIMU
OCHOBAaHUSAMU

IIpumep BBHINIOJIHEHUSA:
Io3uuuoHHbIE cucTeMbl cuucaeHust. [lepeBox unce.

3ananme:
1). Hucno A10=46,68 nepeBecTr U3 AECATUYHON CUCTEMBI B JBOUY-
HYI0 U 00paTHO. YKCIIo pa3psaoB B JpOOHOM YacTH - 6 pa3psioB.
2). Yucno B(»=11101,10011 mepeBecTn B YETBEPUUHYIO CHCTEMY
cuncieHus. Yucia u3 JBOMYHOW U YETBEPUYHOW CUCTEM CUHCJIEHHS Tepe-
BECTH B JICCITUIHYIO CUCTEMY.

1) A(lo):46,68



0,68

2

a,= 1,36
12
a.= 0,72
|2
a.= 1,44
|2
a_,= 0,83
12
a.= 1,76
12
a_.= 1,52

A(=101110,101011 .

Aqy=12°+ 02"+ 1.2° + 1.2° + 1.2' + 0-2° + 1.2 + 027 + 1.2° +
024 4+12°+12°%=32+8+4+2+05+0,125 + 0,03125 + 0,015625 =
46,671875 .

2) B =011101,100110 , By =131,212
131 212
Bug=12"+1.2°+1.2°+1.2°+ 127+ 12*+12°=16+8+4+1
+0,5 +0,0625 + 0,03125 = 29,59375 .
Bug=1-4°+34"+14° + 241+ 1.47 +24°=16+12+1+0,5+
0,0625 + 0,03125 = 29, 59375 .



JIABOPATOPHAS PABOTA Ne 2

Tema: [To3ullMOHHBIE CUCTEMBI CUUCIICHUS. ApUPMETHKA.

Heuan: [IpuoOpeTeHre HABBIKOB BBINIOIHEHUS apU(PMETUUECKUX JCH-
CTBHUM C YHUCJIAMU B TO3UIMOHHBIX CUCTEMAaX CUYUCIICHUS C MPOU3BOJIbHBI-
MU OCHOBaHUSMHU.

3amanue:

1.

Uucna A u B (Tab:n. 2), 3ajaHHbIE B IECITUYHON CUCTEME CUHUCIIC-
HUS, TIEPEBECTH B

~ JBOMYHYIO (B ApOOHOI yacTu § pa3psaoB),

~ YETBEPUYHYIO (B ApOOHOM "acTu 4 pa3psa),

~ BOCBMEpPUYHYIO (B IpoOHOM yacTu 3 paspsiaa),

~ IIeCTHAAIATEPUUHYIO (B APOOHOM yacTu 2 pa3psaa)
CHUCTEMBI CUUCJICHUS.
Brimonnuts cioxxenue A+B B 1ecATUUHOM, TBOMYHOM, YETBEPUY-
HOM, BOCBbMEPUYHOM Y MIECTHAAIATEPUYHON CUCTEMAX CUUCIICHHUS.
[TonydyeHHble pe3ynbTaTbl U3 ABOWYHOW, YETBEPUYHOW, BOCHME-
PUYHOM Y IIECTHAAUATEPUYHOM CHUCTEM CUMCIICHUS TIEPEBECTH B
JNECATUYHYIO CHCTEMY CUUCIICHHUS.
Boinonmuute BhluMTaHue A-B B JgecaTHYHOM, JABOMYHOM, 4UCTBE-
PUYHOM, BOCBMEPUYHOM M LIECTHAALATEPUYHOU CUCTEMAX CUUC-
nenus. IlomydeHHbIE pe3yJbTATBl W3 JBOUYHOM, YETBEPUUYHOW,
BOCBMEPUYHOM M IIECTHAAUATEPUYHOM CHUCTEM CUMCIICHUS Iepe-
BECTHU B JECATUYHYIO CUCTEMY CUHUCIICHUS.
Beinmonautes ymMHOXKEHHE A*B B NI€CATUYHOW, IBOMYHOM, YETBE-
PHUYHOU, BOCBMEPUYHON M MIECTHAALATEPUYHOU CUCTEMAX CUHUC-
nenus. IlomydeHHBIE pE3yJIBTATBHI W3 JBOWYHOM, YETBEPUYHOM,
BOCBMEPUYHOM M IIECTHAAUATEPUYHOM CHUCTEM CUMCIICHUS Iepe-
BECTHU B JECATUYHYIO CUCTEMY CUHCIICHUS.
Beimmonnute nenenue A/B B necATUYHON, NBOWYHOM, YETBEPHY-
HOW, BOCBMEPUYHOU U MIECTHAAUATEPUYHON CHCTEMAX CUUCIICHUS.
B npo0GHOI1 yacT 4aCTHOTO MOJTYYUTh

~ JUIs1 ABOWYHOW CHUCTEMBI CUYUCIIEHUS — 8 pa3psioB

~ ]ISl YETBEPUYHOW CUCTEMBI CUUCIICHUS — 4 pa3psa

~ JIJI1 BOCBMEPUYHOW CUCTEMBI CUHACIICHUS — 3 pa3psana

~ ISl LIECTHAAATEPUYHOM CUCTEMBI CUUCIICHUA — 2 pa3psja.
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ITomy4yeHHble pe3yabTaThl U3 ABOUYHOM, YETBEPUYHOU, BOCbME-
PUYHOM M IIECTHAAUATEPUYHOU CUCTEM CYUCIICHUS MEPEBECTU B
JNECATUYHYIO CUCTEMY CUUCIICHUS.

Tabmura 2
- . E
: 5 y B |2 E 4 B
T g = g
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 21 571,57 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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Copaep:xxanue oTueTa:

~ Tema pa0boThI

~ YcaoBue 3aJaHus

~ MeToIuKa CI0XKEHUS YUCEl B IMO3UIIMOHHBIX CHCTEMaX CUHC-
JIEHUS C POU3BOJILHBIM OCHOBAHUEM.

~ MeToMKa BBIYMTAHUS YUCEN B ITO3UIIMOHHBIX CUCTEMaX CUHC-
JIEHUS C IPOU3BOJILHBIM OCHOBAHUEM.

~ Meroanka yMHOKEHHS YUCEIT B MO3UIIMOHHBIX CHCTEMAX CUHUC-
JIEHUS C POU3BOJILHBIM OCHOBAHUEM

~ MeToauka AeJICHUSI YMCe B MO3UIIMOHHBIX CHCTEMaX CYHCIIe-
HUSI C POX3BOJIbHBIM OCHOBAHHEM.

IIpumep BBHINIOJITHEHUA:
IHo3unMoHHbBIE CUCTEMbI CHUCJICHUS. ApU(METHKA.

3ananme:
1. Uncna A10=46,68 u B(10=9,6 nepesectu B
~ JBOWYHYIO (B JpOOHOM yacTu 4 paszpsiaa),
~ YETBEPUUYHYIO (B IpOOHOI yacTu 3 pazpsja),
~ BOCBMEpPUYHYIO (B IpoOHOM yacTu 2 paspsiaa),
~ IIeCTHAAIATEPUUHYIO (B ApoOHOI yactu 1 pa3psn)
CHUCTEMBI CUUCIICHHUS.

2. BeIMoaHUTh clokeHrne A+B B 1eCATUUHOM, JBOMYHOM, YeTBEPUY-
HOW, BOCBMEPUYHOU U IIECTHAAUATEPUYHON CUCTEMAX CUUCIICHUS.
[lony4yeHHbIE pE3yabTATHl U3 JBOUYHOM, YETBEPUYHOW, BOCHME-
PUYHOU M IIECTHAAUATEPUYHOU CUCTEM CUUCIICHUSA MEPEBECTU B
JNECSITUYHYIO CUCTEMY CUUCIICHHS.

3. BemmoiauTe BhluMTaHue A-B B JecATHYHON, JBOWYHOM, YETBE-
PHUYHOM, BOCBMEPUYHOM M MIECTHAALATEPUYHOU CHUCTEMAX CUMC-
nenus. IlomydyeHHBIE pPE3YyJIBTATBHI W3 JBOWYHOM, YETBEPUYHOM,
BOCBMEPUYHOM M IIECTHAAUATEPUYHOM CHCTEM CUMCIICHUS Iepe-
BECTHU B JECATUYHYIO CUCTEMY CUHCIIEHUS.

4. BeinoaHuTh YMHOXKEHHE A*B B JecSITHUYHOM, ABOWYHOM, YETBE-
PHUYHOU, BOCBMEPUYHOM W MIECTHAALATEPUYHON CHUCTEMAX CUMC-
nenus. IlomydyeHHBbIE pPE3YyJIBTATHI W3 JBOWYHOM, YETBEPUYHOM,
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BOCBMEPUYHOM M IIECTHAALUATEPUYHOM CUCTEM CUMCIICHUS Iepe-
BECTHU B JECATUYHYIO CUCTEMY CUUCIICHHUS.

5. Bemmonnute aenenue A/B B JIeCATHUYHOM, TBOMYHOM, YETBEpHUY-
HOW, BOCBMEPUYHOU U IIECTHAAUATEPUYHOM CUCTEMAX CYUCIICHUS.
B n1po0OHOI1 yacTh 4aCTHOTO MOJTYYUTh

~ JUIsl ABOWYHOW CHCTEMBI CUMCIICHUS — 4 pas3psaa

~ JUIsl YETBEPUYHOU CUCTEMBI CUUCIICHHS — 3 pas3psaa

~ JUIs BOCBMEPUYHOM CUCTEMBI CUMCIIEHUA — 2 pa3psaa

~ JUISl LIECTHAALATEPUYHON CUCTEMBI CUUCIICHUS — | pa3ps.
ITomy4yeHHble pe3yabTaThl U3 JBOMYHOM, YETBEPUYHOU, BOCHME-
PUYHOM M IIECTHAAUATEPUYHOW CUCTEM CUUCIICHUS NEPEBECTU B
JNECATUYHYIO CUCTEMY CUUCIICHUS.

1.
A(lo):46,68 B(lo):9,6
46| 2 68 9l2 6
23 2 2 142 2
1112 1 36 002]2 12
1 52 2 01/2 2
112 2 72 10 04
0 1]2 2 2
10 1 44 08
2 2
O 88 16
2 2
76 112
2 2
52 04

A:46,68(10):101110,1010(2):232,223(4):56,53(8):2E,A(la)
B:9,6(10):1001,1001(2):21,212(4):11,46(8):9,9(16)
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2. A+B= 46,68(10) + 9,6(10) - 56,28(10)

1 1 1 1 1 1 1 1 1 1
101110 101 0y L, 232 22 3
1001 100 1y 2 1, 2 1 24
111000 001 1y 320 10 1
1 1 1 1 1
+ 5 6, 5 3(8) + 2 E, A(16)
1 1, 4 6 9, g
7 O, 2 1(8) 3 8, 3(16)
111000,0011»=2+2*+2°+27°+27=56,1875 4
320,101 (4=3*4°+2*4"+4+47°=56,265625 1
70,215=7*8'+2*8™+8°=56,265625 1)
38,3(16=3*16"+8+3*167'=56,1875
3. A-B= 46,68(10) - 9,6(10) - 37,08(10)
2
101110 101 0y 2 3 2, 2 2 3,
1001 100 1y 2 1, 2 1 24
100101 000 1y 2 1 1, 0 1 1,
8
56, 5 34 2 E, Aug
1 1, 4 6(8) 9, 9(16)
4 5, 0 5(8) 2 5, 1(16)

100101,0001»=2+2°+2+2*=37,0625 1,
211,011 4y=2%4+4"+1+4+47°=37,078125 1,
45,054 =4*8"+5*8'+5*8%=37,078125
25,116=2*16"+5+16"'=37,0625 4
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4 A*B= 46,68(10) * 9,6(10) = 448,128(10)

, 101110 1010y
1001 100 1p
101110101 0
1011101010
1011101010
1011101010
110111101 11011010
L 232 22 3,
21,2 1 2w
113111 2
232223
1131112
232223
1131112
12333 300 20 24
. 56 53 . 2 E Au
11, 4 6 9, 946
430 0 2 1 A3 A
2725 4 1A 3 A
56 5 3 1 B D, D A
56 5 3
677 60 4 24

110111101,11011010= 2%+ 2"+ 2°+ 2+ 22+ 2%+ 1 + 21 + 27+ 2
+2°+ 2" = 445,8515625 (1
12333,3002024y= 4" + 2*4° + 3%4%+ 3%4" + 3 + 3*4 + 2*47 +
2*4° = 447,7583 (1
677,6042= 6*8°+ 7*8" + 7+ 6*8™ + 4*87° + 2*8* = 447,7583 4
1BD,DA(16= 16°+ 11*16' + 13 + 13*16™ + 10*16™ = 445,8515625 1,
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5. A/ B =46,6819) /9,600 = 4,862510

10111010103[/120 0 11 0 0 1y
10011001 110 01 1 1 Oy
1000011 0 O
100110 0 1
11100 1 10
10011 0 01
1001 1 01 0
1001 1 00 1
1 0
2 322234h/21 21 24
21212 |10 313y
2010 3 0
1303 0 2
101 2 20
21 2 12
20 0 020
130 302
3 112
565 3|1 1 4 6g 2 E Aue |9 Yas
463 0|4 6 74 2 6 4 |4, Eus
102 3 0 8 6 0
71 4 4 8 5 E
106 40 2
10 3 12
3 26

100,11100)= 2° + 27"+ 2%+ 2°= 4,875 1
10,313(4y= 4"+ 3*4™ + 1%4% + 3*47° = 4,859375 4
4,67 )= 4+ 6*8™ + 7*872= 4,859375 1,

4,Eqe= 4 + 14*16™ = 4,875 ()
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JIABOPATOPHASA PABOTA Ne3

Tema: AkcUOMBI U CBOMCTBA alnreOphl JIOTUKHU.
Hean: [IpuoOpereHre HABBIKOB TOXJIECTBEHHBIX MPEOOpa30BaHMIA
(GyHKLIMI anreOpsl JTOTUKU.

3amganue:

1. Tlonap3ysicb akCMOMaMu U CBOWMCTBAMM ajreOpbl JIOTUKH, YNPO-
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-Xx3 + x1-X3-x4
+ x1-x3 .

2. F = X2:x4-X5 + x2:x3 + X2-x3-x4 + (X2-x3-x4 + x3)-(x3-x4-x5 +
x3-x4 + x3-x4 + x3-X4-x5) + X2-Xx3 + 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 +
X1-x2-x4 + x1x2-x3 + (xI1x2 + x1-x2:x3 + x1-X2-x3 + xI1-x2)-(X1 +
x1-x3-x4) .

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

5. F=x2-x3 + x4-x5 + (X1 + x1-x2-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-x5 .

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

7. F = x2.x4 + x2-x3 + x2:x4-x5 + x1-x3-x4-x1 + x2-x3-x4 +
(Xx3: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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9. F = x1-x2-x4-X2:X5 + xI1-x2-x5 + x2-x3-x4 + X2-x4 + (X1 +
X1-x2-x3)-(x1-x3-x4 + x1-X3 + x1-x3-X4 + x1-X3) + X2-x4 + x2-X3-x4 +
x1-x2-X5 + x1-x2 .

10. F = x2-X3 + 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 + Xx1-x2)-(x3 + x2-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-X3-x4 +
x2-x3 + x2:X3:x4 + x2-x3)(x2 + x1-x2-x3) + x1x2 + 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 + x1-x3 + x1-X3-x4 + x1-x3) + X2-X4 + x2-x3-X4 + X1-X2-x5
+ x2-X3-x4 .

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

16. F = x1-x3 + x1-X2 + x1-x2-X3 + x1-X3-x4 + xI1-X2 + x1-x2-x3 +
(x1-x2-x3 + x2)-(X2-x3 + X2-X3-x4 + x2-X3-x4 + X2-x3) + x1-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 = (x1-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 + X2:x4 + x2-X3-x4 +
x1-x2-X5 + X2-x4 + x2-x3-x4 + (x2-x1-x3 + Xx1)-(x1-x3 + xI-x3-x4 +
x1-x3-x4 + x1-X3) .
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20. F = x2.x3 + x4-x5 + x1.x4-x5 + x2-x3-x5 + (X4-X3-x5 +
X3)-(x3-x4 + x2-x3-x4 + X2-x3-x4 + x3-x4) + x4-x5 + xl-x4-x5 +
X2-X3-x3-x2 + x2-x3-X5 .

21. F = x1-X3 + x1-X2 + x1-x2-X3 + X1-x3-x4 + X2-x3-x4-x2 + X1-X2
+ X1-x2-x3 + (x2-Xx3: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 +
x3X4-x5 + x3-x4) + X2:x3 + X2-x3-X4 + x2-x4-x5 + X1-x2-x1-X3 +
X2-%4-X5 + X2-x3-x4 .

23. F = x1-x2:x3-x2 + x1-x2:x4 + x1-x3 + xI1x2-x3 + (x1
X1-X3:x4)-(x1x2 + x1-x2:x3 + x1-X2-x3 + x1-x2) + x1-x2 + x1-x3 +
X1-X2-x4 + x1-X2-X3 .

24. F = x2-x3-X4 + x2:x4 + x1-x2-x5+ (x1-x2:x3 + x1)-(x1-x3 +
x1-x3:x4 + x1-x3-x4 + x1-x3) + xI-x2 +x2-x3x4 + x1x2-x5 +
X3-X1-x4-x1 + X2-x4 .

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

+

2. B nannsix ®AJI ¢ moMoripio paBmiia e Moprana 3aMeHUTh 3HaK
KOHBIOHKIIMH Ha 3HAK AU3BIOHKIUM, a 3HAK JU3BIOHKIIMHU - HA 3HAaK KOHbB-
FOHKIIUH:

F=x4+ x1-x2+Xx1-x2-X3 + x1-x2-x3-x4 .

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

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

= x1-x2-x3+x1+x2-x3-x4+ x1-x2 -X3-x4 .

= x1-x4 + X2-x3-X4 + x1+x1-x2-x3-x4 .

F
F
F=xl+x1-x2-x3-x4+x1-x3+x2-x4 .
F
F

= x1-x3+x2+x1-x2-x3-x4+x1-x2-x4 .

F=x2-X4 + x3-x4+x1-x2-x3+x1-x2-x3-x4 .

© o N o g~ W DdhR=

F=x1-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=
F=

x1+x1-x24+x1-x2-x3+x1-x2-x3-x4 .
x2+(X1-x3-x2 + X3-x4) + x1-x2-x3-x4 .

F=x1-x2-X4 + x2-x3+x4+x1-x2-x3-x4 .
F=x1-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+x3+x1-x2-x3-x4 .

F=
F=
F=

F=
F=

x1-x2-x3-x4+x1 + X2-x4 + x1-x3-X4 .
x1-x2-x34+x2-x3+x1-x3-x4+x1-x2-x3-x4 .
X1-x2-X3 + x2+x1-x2-x3-x4+x2-x4 .
(x2+x1-x2-x3-x4)- (x2-x4+x1-x2-x3) .

x1-x2+x1-x2-x34+x1-x2-x3-x4+x3 .

x1-x3-x4+x2-x4+x3+x1-x2-x4 .

x1-x3+x1-x4+x2+x1-x2-X3-x4 .

x1-Xx2+x2-x3-x4+x3-x4-x5+x1-x2-x3-x4 .
X1 + x2-(x1-x3+x1-x4-x3)+x1-x2-x3-x4 .
X3 x4- x5+ x1-x2 + x1-x3- x4+ x1-X2-x3- x4 .

3. [IpokoHTpOIMpPOBaTh MPABUILHOCTh BBIMOJHEHHBIX MPEeoOpa3zoBa-
HUW C MOMOUIBIO MPOTPAMM, BBIBOJAIIUX TaOJIUIy HICTUHHOCTH MUCXOIHOMN
U IpeoOpa3oBaHHON (HYHKIIHMA.

Conep:xanue oTyera:

~ Tema paboTbl

~ YcIloBue 3a1aHus

~ XoJ U MOPSAI0K MPeoOpa3oBaHUN TOTUUECKUX (PYHKIIHMI
~ PesynbpTathl paboTHI IporpaMm
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IIpuMep BBINIOJIHEHMS:

AKCHOMBI M CBOMCTBA aJIre0pbl JOrHKH

3amganue:

1) ITonp3ysich akCHOMaMH U CBOHCTBAMHU aireOphbl JIOTHKH, YIIPO-
CTUTh BBIPAXKEHUE

F=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 ¢ moMomipio mpaBuia e MopraHa 3aMCHHUTB
3HAaK KOHBIOHKIIMHM HA 3HAK JU3BIOHKIINHU, a 3HAK JU3BIOHKIIUHU
- Ha 3HAK KOHBIOHKIINU
F=x1-x2 + x1-x3 + x2-x4-x5 .

3) IIpoKOHTPOIUPOBATH MPABHILHOCTH BBIMIOJIHEHHBIX IIpeoOpa-

30BaHUM C MOMOIIBIO MTPOTrPaMM, BBIBOJAIIMUX TAOIMILy UCTHH-
HOCTH UCXOJHOM U MpeoOpa3oBaHHON (PYHKIIHIA.

1) YuporieHre BeIpaXeHHS

F=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 ;
4Hx2+x2=1;
5)1+x1-x3-x4 +x1-x2-x3-x4-x5 =1
6) x5:-1=x5;
T)xI-x5+x5=x5.
F=x5.

2) IIpeobpa3oBaHKe 3HAKOB

X1-x2 + x1-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) IIporpaMMbI KOHTPOJIS TPABMIIBHOCTH IIPEOOPa30BaHUI

ITporpamma KOHTPOJIS IPABUIBHOCTH YIIPOLLIEHUS:
Program PRIM;
var X1, X2, X3, X4, X5, Y1, Y2 : boolean;
begin
writeln(‘ x1 x2 x3 x4 x5 yl 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 KOHTPOJISI MPABUIIBHOCTH MPEOOPA30BAHUS 3HAKOB:
Program PRIM;
var X1, X2, X3, X4, X5, Y1, Y2 : boolean;
begin
writeln(* x1 x2 x3 x4 x5 yl 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);
ifY1=Y2
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then writeln(’ -OK”)
else writeln(’ -BAD”)
end;
readin

end.

4) Pe3ynbTaThl pabOTHI IPOTPaAMM («CKPHHIIIOTHI)

PCSYJ'IBTaTBI KOHTPOJIA IIPABUJIBHOCTHU YIIPOIICHUS BbIPAXKCHUS:

= D:\Mon gokymenTo \KrasGAU\B

¥l 2 x3 »d x5 yl y2
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-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
-0K
—0K
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—0K
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—0K
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—0K
—0K
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Pe3ynbTaThl KOHTPOJISA MPABUILHOCTH NPE0Opa30BaHUS 3HAKOB:

|
£
:
&
=

PPFPPTTFTPTTPTT
ka e ] ] e ] ] ] ] e e = &
N e e = S -
_HE-HE-HEHE AN A e E - E -
- -2f - -2 RN EE -
FEE- -2 -2 RN - EEEE -

Rl mH "2 REE e o

o] =
=
=
=
=
=
=2
=
yl=
=
e l=
=
-2
x

R R R RS o o e e e

24



JIABOPATOPHAS PABOTA Ne 4

Tema: Munumuzanusi GyHKIUAN aIreOpbl JIOTUKH.
Hean: I[IpuoOpereHrne HAaBHIKOB MUHUMH3AUMU (YHKIUH aireopbl
JIOTUKY Pa3IuYHbIMU METOJAMHU.

3ananue:
DAJI ueThIpEX MEPEMEHHBIX, 3aIaHHYIO B YUCIIOBOM (hopme B Tab.3,
MUHUMHU3UPOBATH:
~ AHAIUTUYECKUM METOIOM;
~ METOJIOM HEOMPEACICHHBIX KO3(PPUILINEHTOB;
~ MetoaoMm kapT Kapho.
B 6a3uce byns noctpouTh GyHKIHOHAIBHYIO CXEMY, PEATU3YIOIIYIO
3aJIaHHYI0 MUHUMH3UPOBAHHYIO (PYHKITHIO.
[TpOoKOHTpOIMPOBATh MPABUIBLHOCTH PAOOTHI MOJYYEHHOW CXEMBI C
TIOMOIIIBIO POTPAMMBbI MOJICTTMPOBAHUS IOTHYECKUX CXEM.

Tabmnura 3.

Bapuant DOYHKIUS aNreOphl JJOTUKU

1 f(x1,x2,x3,x4) = \1/(0, 1,2,4,5,6, 10, 12)

2 f(x1,x2,x3,x4)= \17(0, 2,3,8,9,10, 11, 14, 15)

3 f(x1,x2,x3,x4) = \1/(0, 2,4,6,7,9,12, 15)

4 f(x1,x2,x3,x4) = \1/(0, 1,2,3,8, 10,11, 12, 13, 15)

5 f(x1,x2,x3,x4) = Y(l, 3,5,6,7,8,10, 14, 15)

6 f(x1,x2,x3,x4) = \1/(3, 4,5,9,10, 12, 14, 15)

7 f(x1,x2,x3,x4) = Y(Z, 4,5,6,8,9,10, 14)

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

9 f(x1,x2,x3,x4) = Y(l, 2,4,8,9,10, 12,13, 15)

10 f(x1,x2,x3,x4) = Y(O, 4,5,6,7,8,9, 13, 15)

11 f(x1,x2,x3,x4) = \1/(4, 6,7,9, 10,11, 12, 14, 15)

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

13 f(x1,x2,x3,x4) = \1/(2, 6,7,8,11, 12,13, 14, 15)
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14 f(x1,x2,x3,x4) = Y(l, 2,3,4,7,9,10, 11, 14, 15)
15 f(x1,x2,x3,x4) = \1/(1, 4,7,8,9,10, 12,13, 14, 15)
16 f(x1,x2,x3,x4) = Y(S, 56,7,8,9,10, 12, 13)

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

18 f(x1,x2,x3,x4) = Y(Z, 3,4,6,7,8,9, 611, 12)

19 f(x1,x2,x3,x4) = Y(O, 6,7,8,9, 10, 12, 13, 14, 15)
20 f(x1,x2,x3,x4) = \1/(1, 2,4,5,6,7,11, 12, 15)

21 f(x1,x2,x3,x4) = Y(l, 2,4,5,7,8,10, 11, 12, 13)
22 f(x1,x2,x3,x4) = Y(O, 1,2,5,6,7,10,11, 12, 15)
23 f(x1,x2,x3,x4) = Y(O, 5,6,7,8,9,10, 13, 14)

24 f(x1,x2,x3,x4) = Y(S, 4,7,8,9,10, 13, 14, 15)

25

f(x1.x2.x3.x4)= V(1,2,3,6,7,9, 10, 12,13, 14)

Conep:xxanue oTuéra:

~ Tema paboThl

~ YcnoBue 3aaHus

~ Tabnuiia ICTUHHOCTH 3aJJaHHOM (hYHKITUHU.

~ XO0J MUHUMHU3ALUH aHATTUTUYECKUM METOJIOM.

~ XO0J MUHMMHU3ALUK METOJOM HEOMpPeAeIEHHBIX KOA(DPHUIIHECH-
TOB.

~ XoJa MUHUMH3AIMH C IOMOIIBIO KapThl KapHo.

~ @OyHKIIMOHAJIbHAS CXeMa, pealn3yromas yHKIIHIO.

IIpumep BbINOJIHEHUSA:

Munumuzanusa QyHKIMHA aJare0pbl JJOTHKH

3apanue:
DAJT Tpéx mepemennsix f(X1,x2,x3)= \1/(0, 1, 3, 6, 7) MUHUMH3UPO-

BaThb.

~ aHAJUTUYECKUM METOJIOM;
~ METOJIOM HEOMpeAeICHHBIX KO3(PPHUIIUECHTOB;
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~ meroqoMm kapt Kapno.
B 6asuce byns noctpoutsh PyHKIMOHATBHYIO CXEMY, PEATU3YIONIYIO
3aJaHHYI0 MUHUMU3UPOBAHHYIO ()YHKIIUIO.
ITpoKOHTPOJSMPOBATH MPABUIBLHOCTH PAOOTHI MOJYYEHHON CXEMBbI C
OMOIII0 mporpamMmmbl ModLogic.

Tabauya ucmunHocmu 3a0aHHOU DYHKYUU

x1 x2 x3| f(x1,x2,x3)
0O 0 O 1
0 0 1 1
0O 1 O 0
0O 1 1 1
1 0 O 0
1 0 1 0
1 1 O 1
1 1 1 1

MMHMMMS’CZZ/;M}Z AHATUMUYECKUM MEeMOOOM

CHI® >1oit ®AJI BBRITISIUT CASTYIOMNM 00pa3oM:

F=x1.x2.x3 + x1.x2.x3 +x1.x2:x3 + x1-x2- X3+ x1-x2:x3 .

JIns MAHMMU3AUUA BOCTIOJIB3YEMCSI MIPABWIIOM ''CKIIEMBAaHUSA' W I10-
napHo "ckiienm" cienyronme MUHTEpMBL: 1 12, 2u3, 4us.

1u2: x1.x2.x3 + x1.x2.x3 = x1.x2 (x3+ x3) = x1.x2
2m3: x1-x2 x3 +x1.x2:x3 = x1.x3 .
4us5: x1-x2-x3+ x1-x2-x3 =x1-X2.

Taxkum o6pazom, u3 CHA® nonyuunun HID, sBistoiryrocss MUHHU-
ManbHOM Qopmont 3anucu 3amanHo DAJIL. JlanpHeiee ynpoiieHue He-
BO3MOXHO:

F = f(x1, x2, x3) =x1-x2+x1-x3 + x1-X2.
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Munumuzayus memooom HeonpeoesieHHbIX KOIDPuuueHmos

k! K| al Tl 0 _gl1o 110
1 2 3 Ky n Ko
K! K! k! I g 11 111

1 2 3 |K12 l o Ky K

xI x2 x3| F KoadpurmeHTs

0 0 0| 1 |& & = Ky * *& K
0 0 1 l _Klo %20 _Ki KIOZO 7%1(;1 1162031 K102031
0 1 0| 0 | K—FK—K—FK—Ki—FKr—K3
0 1 1|1 | & R Ko KD
1 0 0| 0 | K—%K—K—K—K—Ki—K%
1 0 1| 0 | KH—K—K—K—K—K—K2
11 01

11 1 |

[TonyuuBiasics MUHUMabHas (opMa 3amucu (PYHKIIMU BBITJISIAUT
CENYIOIMNM 00pa3oM:

F = f(x]_’ X2, X3) =x1-x2+x1-x3 + X1-X2.

Munumuzayus ¢ nomowvio kapmol Kapho

X2 | X2

1] 0 | x3
RTINS
X1 0 L X_3

MunumansHOM HopMOit 3anucy 3aJaHHON (PYHKIIUKM COTJIACHO TMOJY-
yuBLiencs kapre KapHo aBusercs:

F = f(x1, x2, x3) =x1-x2+x1-x3 + x1-X2.
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DyHKYUOHANLHAA CXEMA
DyHKIIMOHATIbHAS cXeMma, peanusyromias noiaydeHnyto @AJl B 6a3u-

ce byms, mocrpoeHHas ¢ momorisio mporpammbl ModLogic, BwIrIsauT
ciaeayroumum odopazom (puc.l):

i B ¢

—_

1 b~ K : T F

i &
2 o

Ill_D

Puc.1. dynkunoHanpHas cxema B 6azuce by
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JIABOPATOPHAS PABOTA Ne §

Tema: Pazpabotka gemudparopa g CEMUCErMEHTHOI'O MHIUKATO-
pa.

Heawb: [IpuoOpereHne HAaBHIKOB MHUHHUMM3AIMU CHCTEM HEMOJHO-
CTBIO ONPEJEICHHBIX (PYHKIUIA anreOpbl JOTUKH

3ananme:

~ Jlns 3agaHHOrO BapuaHTa (Ta0i1.4) COCTaBUTh CUCTEMY U3 CEMHU
DAJT (f,, Ty, Te, fa, Te, Ty, Ty). OO03HAUCHUE cermMenTOB MHAMKA-
TOpa MOKAa3aHO HA pHUC.2.

~ MunumnszupoBats cucremy OAJL.

~ C moMoriplo mpaBujia je¢ MopraHa MepeBeCTH MOJTYyYCHHbBIC
BbIpakeHus B 0azucel: "M-HE" u "UJIN-HE".

~ CoctaButh (QYHKIIMOHAJIBHBIC JIOTMYECKUE CXEMBbI JemudpaTo-
pa B 6azucax: "W, NJIM, HE", "U-HE", "UJI1-HE".

~ IIpOKOHTPOIHMPOBATh MPABUIBLHOCTh PA0OTHI  IMOJYYEHHBIX
CXEM C IOMOIIBIO TPOTrpaMMbl MOJCIUPOBAHUS JIOTHUYECKUX
CXEM.

Puc.2. PacrionoxeHue cerMeHTOB MHANKATOPA
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Tab6muia 4

DNClOo|d|WL|x D] |T|x |o|o|x |W[O|»|
Nix [a|alx |W|I|x > 0oLl |2|0O|T|D
Slx O[> |a|d|x |O|T|o|w|w|D|x |ax |<
Sla|<|o|d|W|I|x [»|x |[D]alx |O[L|O|x
o|D|0|%x |de|lljx |<|» Ik WL |O]*
¥ |QlT|x WO|» % |[O|d|Ww|x |Djaa|T
MO < |d|O|T|D|x ||l W% | >
O|oT|W W D|x |[alx |[]|*x [O|»|aa|d|x O
LA ODT|Ox% |[WWipxx |[L|x |[|d|x |W|I
< (D)% [>»|O|IT|d|x [x | |w|o|x O
malx |Olonjx |[T|d|WL|oT|x [WOD|x |»|<
N[k [OW|L | d|x |[<<|T|IT|O|*% ¥ |[2@|» oD
—A|<|Q|O|x |x |o|lW|x [WL|Jd|T|Olx |[a|D|>
M..AOlOlOlOlOlOlOlOl
R|o|o|-|d|o|lo|d|-H|o|o|d|d oo
Flolojlo|o|d|dd|-|o|olo|o|d |||
XY o|olo|olo|o|o|o|d |||«

Tabnuna 4 (mpoiomKkeHne)

X1[x2|x3|x4]14|15]16/17]18[19|20|21]22|23[24|25

C

F

d

*

Y

*

F

*

A

*

*

AlY

*

PIC|O

H| U]|d

C

*

d

LIE|bJE

*

L|E

d

FIF|b|]O]A

*

*

P
*

b ] OJO|E|H

*

b

LIE|A]|d

OlA|U

*

F|1O

YIHIV]|H

P

F A

d
C

*

H|C

*

*

*

E|E

U
*

b U|P

*

*

H|L

F

*

b

*

FIP]O]|d

L
*

d

FIH|d

H

*

YU AIb/H|C|P|C|H U

*

*

E|A|L

*

*

b

FIP|Y

*

d| CIE|C|Y|U|Y|b|L|P|Db

E

*

d

*

*

L | L
b
E|H|d

*

1 HUIL|O

0O|P

1

0O/C|OJU|P|VY]A|E

1

1 O/A|b]|C

0

1

1

1 AlY

1

0OJ0]F|C

1

1

0|0
0

1

0

1

1

0O/0|]O0JU|P|A

0|0

1

1

0/0[0]|0 YV
0/0]0

0

0

0

1
1

1
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Copaep:xxanue oTyeTa

Tema paboThI
YciaoBue 3agaHus
Tabmmua uctuHHoctu cucremsl GAJL
Kaptsl Kapno qys cemu pynkiuii cuctembr @AJL.
AHanuTryeckas 3aluCh MUHUMU3UPOBAHHBIX (PYHKIUNA CUCTE-
Mbl DAJI

o B oOasuce "U, UJIN, HE";

o B 0Oasuce "U-HE";

o B 06asuce "MWJIN-HE".
Tpu yHKIIMOHATBHBIE CXEMBI Jemudparopa, MOCTPOCHHBIE B
yKa3aHHbIX 0a3ucax.

IIpumep BBHINIOJITHEHUA:

Pa3zpadoTka nemmdparopa a1jisi CEMHCErMEHTHOI0 HHANKATOPA

3aganue:
~ CocraButs cuctemy us cemu O®AJl (f, Ty, fe, Ty, fe, Tr, fy) ne-

mudpaTopa AJik CEMUCETMEHTHOTO MHMKATOpa, pabOTaIoIIEero
cornacHo Ta6is.5. Ilpu mocryrieHuu Ha Bxon AemudpaTopa
COOTBETCTBYIOIEH KOMOMHAIIMU UHAUKATOP JIOJDKEH BHICBEUH-
BaTh 1udpsl 1, 2, 5, 7.

Tabmuma 5
X1 X2 X3 |Unn

PP PFPOOOO
RPOORKRPEFk OO
PORFRPORFRLRORKrO
~N YO ¥ X

1 1

~ Munnmusuposats cuctemy OAJL
~ C nomompto mpaBwia e MopraHa NEpeBECTH MOJTYYECHHBIC

BbIpaskeHus B 0azucel: "U-HE" u "UJIN-HE".
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~ CocTaBuTh (QYHKIIMOHAIBLHBIC JIOTUYECKUE CXEMBI JIemudpaTo-
pa B 6aszucax: "W, NWJIN, HE", "U-HE", "UJI-HE".
~ IIpOKOHTPOIMPOBATH MPABWIBHOCTH PA0OTHI MOJTYYEHHOU CXe-

MBI ¢ TIOMOTIIBIO Tiporpammbl ModLogic

Cucmema @yukyuu oewughpamopa

ITonnocThio cuctema ®AJI npencrasiaeHa B Ta0:1.6.

Tabmuma 6
x1 x2 x3 | HUnp fa fb fC fd fe ff fq
O O O * * * * * * * *
0O 0 1 1 o 1 1 O O 0 O
0O 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 0 0 0 O

Munumuzayus cucmemol QyHKkyul oewugppamopa

dyukrug t, Oyukius f,
X2 | x2 X2 | x2
X1 ml:\ j\ o X1 f;\ Z; s
7
o 1 * | X3 A 1 * /| X3
\Y i

fo=xl+x2; f, = x1+ X2 ;

33

dyukrug f,

X2 | X2

Xl

RTANP
-




Ovuknug fy Oyuknus t, Oyukuug tp

.

(XZ ﬁ) [ X2 E] i | 2
* X3 * * 2 * * 32
X1 O\@ + X1 }/O + X1 ; Q +
X3 & U X3
| =D | =g L0
X1 7 | X1
1 Y| X3 1 N\ | X3 0| * | X3
A LA A
fd:X1°X_2+X_3; fe:X__?,; ff:X1-X_2;

Oynkuus f,

X2

X1

%oﬁ—
o |3 5
5

{ I

Cucmemvl hynkyuii 6 mpedyemulx bazucax

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

£, x1+x2 x1-x2 x1 + x2

f,|  x1+x2 x1-x2 x1+ X2

f. X3 X3 X3

fy| x1.-x2 + x3 x1-x2- X3 XL+ X2+ X3

f, X3 X3 X3

f; x1-x2 x1-x2 XL+ X2

fy | x1-x2 + x3 x1-X2- X3 XL+ X2+ X3




DyHKYUOHATBbHBLE CXeMbl Oeuugppamopa
Anamusupys otu GAJL, BUIUm, 4To
fd = fg,
a TAKXK€ UMEECTCS PAI APYTUX COOTHOUICHUH, MO3BOJSIOMINX YMEHb-
IIUTh KOJMYECTBO HUCIOIB3YEMBIX JOTMYECKHUX 3JIEMEHTOB M, COOTBETCT-

BEHHO, YIPOCTUTh (PYHKIIMOHAJILHBIE CXEMBI:

~ B 6a3uce by

fd =fi + X3
~ B 06a3uce "U-HE"
ff = ﬁ
fg=f,-x3
~ B 06asuce "UJI-HE"
fb = ff
fd - ff +X_3

OyHKUUOHAIBHBIE CXEMbl, PEANU3YIOIIME IIOJYyYEHHBIE CHUCTEMBI
®AJI B 6a3zucax byns, "U-HE" u "WIN-HE", NOCTPOCHHBIE C MOMOIIBIO

nporpammbel ModLogic, BeImsIIST ciaenyromumM oopaszom (puc.3):
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JIABOPATOPHAS PABOTA Ne 6

Tema: [IpoexkTrpoBaHne pEBEPCUBHOIO CUECTUHKA.
Hean: [IpuoOpereHre HABBIKOB MPOSKTUPOBAHUS IU(POBBIX aBTO-
MAaTOB.

3amanue:

B 3amanHomM 0asuce, Ha 3aJJaHHBIX TpUITEpaxX, MOCTPOUThH CUHXPOH-
HbI aBTOMaT Mypa (CHHXPOHHBIA PEBEPCUBHBIN CUETUMK) C MOCTYIUICHHU-
€M KaXJI0r0 CUHXPOWUMITYJILCA BBIJAIONIMNA BBIXOJAHOM curHan y(t) cre-
YIOIIAM 00pa3oM:

eciii BXOJHOM curHai X = 0, TO BBIXOJIHAs IMOCJEI0BATEIbHOCTD
CUTHAJIOB BBITJIAIAT CIAEAYIOIIUM 00pa3oM, Hanpumep, s 1-ro Bapuanra:

(023 A STy

€CJIIn BXOJIHOﬁ CUr”Hajig X = 1, TO BbIXOAHAaA I10CJIACAO0OBATCIIbHOCTD
CUTI'HAJIOB OJIsA I-ro BapHuaHTa BBIITIIUT TAK:

(O 2B ST

BapuanTsl 3aanuii ipuBeieHb! B Ta01.7.

Tabnuma 7
Bapuant BeixogHoM curnan Tpurrepsl Basuc
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
5 0123467 RS D RS N-HE
6 0123457 D JK T NJIN-HE
7 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 01243567 RS T JK NJIN-HE
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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 NIJIN-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 NIIN-HE
23 012347 T RS JK N-HE
24 012345 RS JK T NIJIN-HE
25 024567 T JK D N-HE

Copepxxkanue oTyera

Tema paOoThI
YcnoBue 3ananus

BpeMeHHaﬂ AruarpaMma BbIIdBACMbIX 4ABTOMATOM Mypa BbI-
XOAHBIX CUTHAJIOB.

Tabnuiia KOJOB COCTOSIHMIM aBTOMATA.
OtMmeueHHas TabauIa Mepexo/I0B aBTOMATA.
OtMmeueHHbIH Tpad paboThl aBTOMATA.
CrtpykTypHas Tabauiia aBToMara.

MuHUMU3HpPOBaHHBIE (PYHKIMH BO30YXKICHUS TPUTTEPOB aB-
TOMATa.

OyHKIMOHAIBHAS CXEMa aBTOMATa, PEAJIM30BaHHAS B 3aJaH-
HOM 0a3rce U Ha 3aJJaHHBIX TPUTTEPax.
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IIpuMep BBINIOJIHEHMS:

HpOEKTI/IpOBaHHe PEBEPCUBHOI0 CHCTINKA

3amganue:

CHHTE3MpOBaTh CUHXPOHHBINA JBOUYHBIA PEBEPCUBHBIN CUETUHK (aB-
Tomat Mypa), umeromuii Mmoayss cuéra M=3, Ha RS-tpurrepax. [Ipu x=0
CYETUMK JOJKEH padoTaTh B peKMME CYMMHUPOBAHHUS M BbIIABaTh HA BbI-
X0l IMKJIMYeCKU moBTopsitomuecst curnanel (0, 1, 2,0, 1, 2, 0, 1, ...), us-
MEHSIOIIMECA C IPUXOAOM KaXKJI0ro CUHXpouMityibca. Eciu x=1, cuérunk
JOJDKEH cuMTaTh B 00paTHyro ctopony (2, 1,0, 2, 1,0, 2, 1, ...), T.e. nou-
EH padoTaTh B BEIYUTAIOUIEM PEKUME.

Bpemennas ouacpamma pabomol cuemuura

Bpemennas auarpamma paboThl peBEPCUBHOIO CUETYMKA C MOJYJIEM
cuéra M=3 npuBezieHa Ha puc.4.

L 3
-+

I
oft]o:oft]oft]o;aft]o:oftT]o:0: |
o ofT]o ofT]o;ofT]o 0 TjojefT; _,

ap al dz dp al Az Eil dp Az Eil ap Az Eil ap dz

Puc.4. Bpemennas quarpamma paboThl peBEPCUBHOTO
cuéTymka ¢ moayiem cuéra M=3
Ha puc.4 ormedeHbl COCTOSIHHS aBTOMAaTa (ag, a; M ap), COOTBETCT-
BYIOIIIME BBIXOAHBIM curHaiiam (0, 1 u 2).
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Tabauya ko006 cocmosiHull cuemyurka

Tpebyemoe KOIMYECTBO TPUITEPOB

n=1|log, N[=1log,3[=2.
Taxum 06pa3oM aBToMaT OyaeT uMeTh 2" = 4 COCTOSHUS.
KoaupoBka cocTosiHui npeacTaBieHa B Ta0J1.8:
~ Q2 - cocTosiHUE CTapIIero TPUITepa,
~ Q1 - cocTostHue MIIaAMIETo TPUTTEPA.

Tabnuiia 8
a(t) Q2 o1
do 0 0
di 0 1
do 1 0
d3 1 1

BBIXOTHBIE CUTHATIBL: Yo = ap; Y1 = a1; Y2 = ay.
Tabnuya nepexooos u epagh pabomoi cuemuuxa

OtMeueHHasi TabauIa MEPEeXoA0B CUETUMKA U Tpad MEpexo0B MpHU-
BE€JICHbI COOTBETCTBEHHO B Ta0J.9 1 Ha puc.S.

Tabmuma 9
Brix. curs. Yo Y1 Yo -
Hcx. cocT do di do ds
X di do do do
X do do di do
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= |

X

Puc.5. I'pad nepexo10B cuétunka
CmpykmypHas madauya cuemuyuxa

CrpykrypHas Tabauna aBTomata Mypa (ta6:.10):

Tao6auma 10

5 YcX. COCT. Cnen cocr. |5 & Curnaibl Bo30yX-
5 = £ JIEHUS

3) Kon Kon S % CTapIKi | MIIAIINAN
= Q2 |01 Q2] Qi |@ °R2[s2| Rl Sl
1 ao 0 0 |a | O 1 < * 0ol 0 1
2 a | 0|1 a 1) 0 x|0]1]1]0
3 az 1 0 | a | O 0 x 1 o | = 0
4 as 1 1 do 0 0 . 1 0 1 0
S do 0 0 do 1 0 X 0 1 * 0
6 ai 0 1 do 0 0 X * 0 1 0
7 a | 1 ]0]a|0] 1| x| 1]0]o0]1
8 ds 1 1 d 1 0 X 0 * 1 0
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DyHryuu 6030y2HcOeHUs CUEMYUKA

@DyHK1MS BO30YKI€HHS B 00ILIEM BU/JE:
F = [ucx. coct.1]-[BX. curH.1]+[ucx. coct.2]-[BX. curH.2J+ ...
TakuMm oOpazom,
R2 =a,-x +azx +ayx;
S2 =a;-x +apX;
R1=a;-x +azx +a;-X+ aszX;
Sl =aygx +a,x;

NI

R2=02-Ql-x +Q2-Ql-x+ Q2-Ql -X;

S2=Q2:Ql-x + Q2-QlX;

R1=0Q2-Ql-x + Q2-Q1-x+ Q2-Q1-x + Q2-Q1x;

S1=Q2-Q1-x +Q2-Q1X.

Ilocxe MUHHUMU3AUN C IIOMOIIBIO KapT KapHo IMOJIYYCHBI CJICAYIO-
oInue COOTHOIICHU S .

Oyukmusa R2 OyHkuwyst S2 Oyakousa R1 Ovukups S1
02 02 02 | 02 02 | 02 02 | 02
| 01 o1 X * 01 1 01
MV N Ol o O o
* * | ﬁ\
o1 o1 o1 o1
1 1|1
T A (O] N Y - _
IN * | o o1 * Ol @ 01

R2=Q2-Ql + Q2-x:

R1=01:

B mpuBeneHHBIX (QYHKIUAX HMEIOTCS OJMHAKOBBIE MHOXHUTEIH
Q2-Ql1 1 Q2-Q1, KOTOpPBIE MOKHO PEaTM30BaTh OJJHOKPATHO.
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@yHKLﬂ/lOHClJZbHCl}Z cxema cuemuuKka

Cxema IBOMYHOTO PEBEPCHUBHOIO CUETUHMKA ¢ MoAyJiem cuéta M=3,
INOCTPOEHHAS MO MOJYYEHHBIM COOTHOILICHHSIM C MOMOUIBIO MPOrpaMMBbl
ModLogic, nmpuBenena Ha puc.6. [ MCKITFOUEHUS BO3MOXKHBIX «TOHOK)
(«cocTs3aHU») B HEW HUCIOJB30BAHBI JIBYXTAKTHBIE (JIBYXCTYIEHYATHIE)
JK — Tpurrepsl, BkiItoueHHbIE B pexkuMe RS — tpurrepos. M3nauanbHO ¢
MOMOILBIO OTJEIBHOTO MEPEKIoYaTENsl 00a TpUIrTepa NPUBOIATCS B HyJIe-
BOE COCTOSIHHE.

=

I]_"D

[ ou]
Fal e
e

1

3 &
o 3
| 3 & | 1[4 2
z s E 3
rmi—H & 1 !
¢
UE ] T
& |
z s
7
IDI-D
|1|r“-
> o] DCa a
2 i b b
2 G [
4 |4 d
' — e =
|1|:““" f f
3 o

Puc.6. ®yHKIIMOHANIbHAS CXeMa CUETUHKA
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Tema: CrucTtema KOMaH/I MPOILECCOPOB X86.

JIABOPATOPHASA PABOTA Ne 7

Heab: [TpuobpeTeHne HaBBIKOB pa3pabOTKU MPOrpaMM C UCIOJIb30-

BAHMEM KOMaH/I mpoiieccopa x86.

3aganme: [loan3ysack acceMOnepHbIMU BcTaBKamu B Pascal HamcaTh
IpOrpamMMy BBIYMCIICHUS BbIpakKeHUs. BapuaHThl 3aaHUil NPUBE/ICHBI B

tabmuue 11.
TabOmuia 11.
Bapuant Bripaxenue Bapuant BripaxeHnue
1 2a’b +5ab?® 14 2a’b +5ab?®
2a’ +1 2b% +1
3a’b +4ab?® 3a‘b + 4ab?®
2 ol 2a D+4ab
3a® +1 15 3b° +1
2 5 2 5
3 4a b;L3ab 16 4a b:3ab
4a° +1 4h° +1
4 2 5 4 2 5
4 5a b-2|- ab 17 5a b:— ab
5a° +1 5b° +1
2 2 3 2 3
5 b a:5ba 18 2b a2+5ba
2a° +1 2b° +1
3b*a+4ba’ 3b*a+4ba’
6 = - 19 U ard
3a’ +1 3b% +1
4 2 5 4 2 5
7 b a:3ba 20 b a2+3ba
4a% +1 4b” +1
4 2 5 4 2 5
) 5b a: ba 21 5b a;r ba
ha“ +1 5b° +1
2a’b +5ab? 2a’b +5ab?®
9 il <a D+oab
2a’ +1 22 2b* +1
3a‘b + 4ab® 3a‘b + 4ab®
10 il il 23 °a D+%ab
3a‘+1 3b* +1
2 5 2 5
11 4a bj3ab 24 4a bj3ab
4a” +1 4h* +1
4 2 5 4 2 5
12 5a bj ab o5 5a bj ab
ha" +1 5pb* +1
3a’b + 5ab?
13 i
2a* +1
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Copaep:xxanue oTyeTa

~ Tema paboThI

~ YcIIoBUE 3a1aHUS

~ YKPYITHEHHOE CJIIOBECHOE OMMMCAHUE AITOPUTMA

~ TekcT mporpamMmsbl ¢ TOAPOOHBIMU KOMMEHTAPHUSIMU
~ Pe3ynbTarhl pabOThl NPOrPaMMBI.

IIpumep BBHINIOJIHEHUA:

Cucrema KOMaH/ IPOLIECCOPOB xX86

3aganue:
[Tonp3ysich accemOnepHbIMH BcTaBkamu B Pascal nammcats mpo-
rpaMMy BBIUYHUCJICHUS BBIPAKCHUS
_ 2a'b+5b°
o a’+l

YKpynHeHHOEe ONMUCAHNE AJITOPUTMA:

BBoa ucxoaubix 1aHHbIX (ducen A u B)
BBIUHCIICHHE IEPBOTO CIIAraeMOro YUCIUTENs 28 b
Brruuciienne BTOpOro ¢iaraéMoro YuCianuTels 5b®
Brruncnenue yncnurens

Brruncnenue 3HamMeHaTeNnst

Brruncnenue pesynprata Y

N ook owhE

2a*b +5b*

a’+1

BI)IBO,Z[ S3HAYCHHA BbIPAKCHUA u yuciaa u3 Y.

TexkcT nporpammel:

Program Prim;
var A, B, Y : integer; {nepemennvie 0151 ucCXx0OHbIX OAHHBIX U
pe3yibmama,
begin
write('A, B?:'"); read(A, B); {6600UM uUCX00HbBIE OaHHbLE)

45



asm {Hauano accembepnol 6cmasKu;}

{ebluucCIsieM nepsoe crazaemoe yucaumenst,

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

imul  ax {603600uM e2o0 6 Keadpam,

push  ax {3anomunaem keaopam A 6 cmexe}

imul  ax {nonyuaem uemeepmyio cmenenv A}

imul B { uemeepmyto cmenenv A ymnoscaem Ha B}

mov  bx, 2 {u ewe na 2}

imul  bx

mov i, ax {nonyuennoe 3nauenue uuciumeisi COXpamsem
6 Si}

{sbluucisieM emopoe ciazaemoe Yucaumers}

mov  ax, 5 {nomewaem 6 pecucmp ax wucio 5}
imul B {mpuoicovl ymHodicaem e2o Ha B}
imul B

imul B

{ebluucsiem wucaumens;}
add  ax, si {K emopomy ciracaemomy dobasisiem nepsoe,

{ebluucsiem 3Hamenamens}
pop bx {keaopam A uzenexaem uz cmeka,}

inc bx {ysenuuusaem eco na 1}

{evluucisiem pezyromam,

cwd {npeobpazyem 16 — pazpsaoHnoe 3HaueHue
yucaumens 8 32 - paspsioHoe}
idiv  bx {Oenum 3nauerue yucaiumesi Ha 3HA4eHue
3HaAMeHames1)
mov Y, ax {uacmnoe nomewaem 6 nepemeniyro Y}
end; {KoHey accembneproli 6cmasku }

{BBIBOJIUM PE3YJIHTATHI TIO BHIPAKECHHUIO U aCCeMOJIEPHOM BCTaBKE }
writeln('Result: ', (2*sqr(sqr(A))*B+5*sqr(B)*B)
div (sqr(A)+1),', Y ="Y)
end.
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Pe3yabTarhl padoThl NPOrpamMmMbl («CKPUHIIOT)

[&h.| G\ Windows\system32\cmd.exe

D:“Mouw noKymeHTe~KrazsGAUSNBCCuT>cd prim
D:“Mouw nokymenTwe~KrasGAUSBCCu T Prim>prim
A, B¥:=1 1

Result: 3, ¥ = 3

D:“Mouw nokymenTwe ~KraszsGAUSBCCuT-Prim>prim

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

D:sMov noxymenTwKrasGAUSBCCu T-Prim>prim
esult: 264, ¥ = -264

D:xMov noxymentTwKrasGAUSBCCuT-Prim>prim
esult: 264, ¥ = 264

D:~Mov noxymedntTu~KrasGAUSBCCuTSPrima>_
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JIABOPATOPHAS PABOTA Ne 8

Tema: Oprann3ainus yCIOBHBIX IIEPEXOJ0B B Mporeccopax x86.
Heab: [IproOpeTeHre HABBIKOB OpraHU3allud PAa3BETBIICHUI B MPO-
rpaMMmax ¢ MCHOJIb30BAHUEM KOMAaH]I IIporeccopa x86.

3aganme: [loan3ysack acceMOnepHbIMU BcTaBKamu B Pascal HamcaTh
IpOrpamMMy BBIYMCIICHUS BbIpakKeHUs. BapuaHThl 3aaHUil NPUBE/ICHBI B
tabnuue 12.

Tabmura 12.
Bapuant Bripaxenue Bapuant BripaxeHnue
1 | 3zi;b+—3b3 | . abb— 2 14 |3a;b+—3b3 |+ | abb— 2 |
2 |21b_—3b2|+abb+2 15 |2:;;b_—3b2|Jr| abb+2|
3 |5a;b3|+abb_—32 16 |5a;b3|+| abb_—32|
o | Emelmr Ty | e
6 |a§;23|+3abb—2 19 |a§;23|+|3at;—2|
7 |at;+_23b3|+abb—2 20 |at::23b3|+|abb—2|
8 | 3<3;b+—bb3 . a;)b_—az 21 | 3a;b+—3b3 . | abb— 2 |
9 3<3;1b+—3b3 N abb— 2| 29 |3a;b+—3b3 |+| abb— 2 |
10 | 3a;b _+bb3 | . e;)b_+a2 23 | 3a;b _+bb3 |+ | a;bjaz |
11 | 3zb _+bb2 | . akl)b+—a2 24 | 3a;b _+bb2 | 4 atl)b+_a2 |
12 3:;;b+—bb3 . | a;)b_—az | o5 3a;b+—bb3 s | e;b_—aZ |
13 |3ab+b°|_|ab-2]
a+b b-a
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Copaep:xxanue oTyeTa

Tema paboThI

YciaoBue 3agaHus

YKpYITHEHHOE CJIIOBECHOE OMMCAHUE AITOPUTMA
TekcT mporpamMmsbl ¢ TOAPOOHBIMU KOMMEHTAPHUSIMU
Pe3ynbTathl pabOThl IPOrPaMMBI.

IIpumep BBHINIOJIHEHUA:

Opranuszanus yCJI0BHbBIX IIEPEX010B B Mpoieccopax x86

3amanue:

[Tonp3ysich accemOepHBIMU BcTaBkamu B Pascal wnammcathb

IMporpaMmy BbBIYHCJICHUS BbIPAXKCHUS

_3a+b4+|a—2|
a+b b-a

YKpynHeHHO€e ONMHCAHNE AJITOPUTMA:

1.

BBoa MCXOIHBIX TaHHBIX U Pa3MENICHUE UX B IEPEMEHHBIX A U
B

Brruucnenue neporo 3naMenarens A+B u npoBepka: eciiv oH
paBeH 0 — BBIBOJ COOOIIEHUsT 00 OIMOKE M 3aBepiieHue padbo-
ThI

Brruucnenne BToporo 3HameHarens B-A M npoBepka e€ro Ha
paBeHCcTBO 0; eciu oH paBeH ) — BBIBOJ COOOIIEHUS 00 OIIMOKE
U 3aBepIICHUE pabOThI

. Bpruucienrue BTOPOTO YHCIUTENS |A-2| U JICJICHUE €ro Ha

BTOPOI 3HaMeHaTeNb B-A (monyueHue 3Ha4eHUs1 BTOPOU 1poou
la-2]y
b-a
Beruncnenne nepBoro 4MciadTeNs 3A+B* u nmenenwe ero Ha
nepBbli 3HaMeHatenb A+B (rmonydyeHue 3HadueHus: IepBOM JAPO-
6u 3a+b* )
a+b
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6. CnoxxeHre 3HAYCHUM TEPBOM M BTOpOH ApoOel (TosydeHue

4 —
sa+b’ 18221y i pasmemenue ero

OKOHYATCJIIBHOI'O pe3yabTaTa
a+b b-a

B nnepemeHHou C

3a+b* +|a—2|
a+b b-a

/. BbIBOJ| 3HaY€HUS BBIPAKEHUS u yucia n3 C.

TexkcT nporpaMmmel:

Program Prim;
label m, m1, m2, ex;
var A, B, C : integer; {nepemenmvie 051 uCX0OHbIX OAHHBIX U

pesynbmama,
begin
write(A, B?:"); read(A, B); {6600um ucxoonvie
OoaHHvle)}
asm {Hauano accembaepHoOU 6CMABKU}

{8bluuCIsieM nepsbvlil 3HaMeHamenb U nposepsieM €20}

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

add si, B

jne m {eciu ona ne pasua 0 yxooum na memxy m}
end; {Koney accembepHoOl 6CMABKU,}
writeIn(‘A+B=0"); {unaue evi600um coobuernue A+B=0}
asm {Hauano accembepHou 6cmasKu;}

jmp ex {3a6epuiaem @vinoHeHUe npocpammbol,

{8bluucIsieM 6mopol 3HaMeHamenb U nposepsieM e20)

m: mov di, B {nonyuaem pasznocmo B-A 6 pecucmpe di}
sub di, A
jnz ml {ecnu ona ne pasua 0 yxooum na memky ml}
end; {Koney accembepHOl 6CMABKU}
writeln(‘B-A=0’);  {unaue evi600um coobuernue B-4=0)
asm {Hauano accembaepHol 6CMABKIU}
jmp ex {3aseputaem svinoanenue npoepammol,

{ebluuciiem 6mopoul yuciumen)
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ml: mov ax, A {nomyuaem pasnocme A-2 6 pecucmpe ax}
sub ax, 2
{nonyuaem abconomuyro 8eauduHy 3mMou pa3HoCmu,}
joe m2 {ecu ona 6onvwe unu pasua ) yxooum na
Mmemky m2}
neg ax {unave mensiem ee 3HaK Ha
NPOMUBONONONCHDBILL]

{nonyuaem 3nauenue 6mopoiu Opoou;}

m2: cwd {npeobpazyem wuciumens 6 32 — pazpsaonoe
yucio)
idiv di {Oenum Ha 3Hamenameins;}
mov bp, ax {uacmnoe nepecviiaem 6 pecucmp bp

(oceobodicoaem pecucmp ax) }

{ebluucIsiemM nepsvlil yuciumenn)
{6 pecucmpe ax nonyyaem yemeepmyto cmenens B}

mov ax, B {nomewaem B 6 ax}

imul ax {603600UM 6 K6aopam)}

imul ax {nomyuennwiii keaopam B ewe pa3 603600um 8
Kkeaopam,}

{k nonyuennoti uemseepmoti cmenenu B oobasnsem 34}

add ax, A

add ax, A

add ax, A

{nomyuaem 3nauenue nepgoii Opoou)}

cwd {npeobpazyem wuciumens 6 32 — pazpsaonoe
yucio)

idiv si {O0enum Ha 3Hamenamenw)}

{nonyuaem okoHuamenvuwlil pe3yiomam;
add ax, bp {cKnaovisaem 3naueHus nepsoll U 6Mopoi
opobeli}
mov C, ax {nomewaem nomyueHnyo cymmy 8
nepemertnyro C}
end; {Koney accembiepHoll 6CMABKU}
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{8b1800UM pe3yIbmambl N0 8bIPAIICEHUIO U ACCeMOIEePHOU 8cmasKe;}
writeln('Result: ', (3*A+sqr(sqr(B))) div (A+B)+abs(A-2) div (B-A),
"C="0C)
ex.
end.

Pe3yabTaTrhl padoThl NPOrpaMmMbl («CKPUHIIOT)

[&h.| C:\Windows \system32\cmd.exe

D:xMou pokymeHTo~KraszGAUSBCCuT-Prim>prim.exe
A, B?:1 -1
A+B=0

D:“Mou nokymeHTw~KrazsGAUSBCCuT“Prim prim.exe
A. B?:4 —4
A+B=0

p:%Mou noxymeHTu~KrazGAU~BCCu T PrimZ>prim.exe

”

esult:z 51, © = 51

- B?:3 7
ezult: 241, C = 241

» B?7:6 2
esult:z I, C =

D:“Mou pokymenHTw~KrasGAUSBCCuT-Prim:
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JIABOPATOPHAS PABOTA Ne 9

Tema: Opranuzanus LUKJIOB B Iporeccopax x§6.
Heuan: [IpuodbpeTeHne HABBIKOB OpPTaHU3AIMHU LIUKJIOB B ITpOrpamMMax
C UCTOJIb30BAHUEM KOMAH]I ITpoleccopa x86.

3ananme: [Tonw3ysch accemOnepHbIMU BcTaBKaMu B Pascal Hancath
nporpamMmy oOpaOOTKH 1ETOYMCICHHOIO MacCUBa

BapuaHTsbl 3a1aHMi:

1. Hamwucate nporpammy pacuera cpegHero apudmernueckoro (CA)
3HAYCHUS TIOJIOKUTEIBHBIX AJIEMEHTOB B OJHOMEPHOM MAaCCHBE, MMEIO-
ITUX YCTHBIC UHICKCHI.

2.  Hamucath nporpamMmy BBIYUCICHUS CyMMBI OTPUIIATEIIbHBIX, TIPOH3-

BEJICHUS TTOJIOKUTEIBHBIX U KOJIMYECTBA HYJIEBBIX 3HAUCHHUM B OJIHOMEP-

HOM MAacCCHBE.

3. Hanmmucate mporpamMmy pacuera CyMMBI IOJOXKHUTEIBHBIX AJIEMEHTOB
OJTHOMEPHOTO MAaCCHBA, UMEIOIIUX HEUETHHIC UHACKCHI.

4. YHopsaaouuTh 3JIEMEHThI OJTHOMEPHOTO MacCHBa MO HEYObIBAaHUIO.

5. Hamucate nporpammy pacuera CA oTpULIATEIbHBIX 3JIEMEHTOB B O/I-

HOMEPHOM MacCHBE. 3aMEHUTh MUHUMAJIbHBIN 3JIEMEHT B OJTHOMEPHOM

Maccuse Ha CA.

YHopsa10uuTh 3JIEMEHTHI OJTHOMEPHOTO MacCHBa MO HEBO3PACTAHUIO.

/. B ofHOMEpPHOM MacCHBE MOMEHSATh MECTaMU MaKCHMaJIbHBIH U MUHU-
MaJbHBIN 3JI€MEHTHI.

8. HammcaTe mporpamMmy pacdeTa MpPOW3BEICHHUS TMOJIOKUTEIbHBIX 3JIe-
MEHTOB B OJJTHOMEPHOM MacCCHBE.

9. IlpousBecTn momapHbIE MEPECTAHOBKU JJIEMEHTOB OJHOMEPHOIO Mac-
CHBa: TIEPBBIM JIEMEHT MTOMEHATh MECTaMH C TOCJIEIHUM, BTOPOH dJie-
MEHT — C MPEAMOCICIHUM 1 T.]I.

10. OrTpicKaTh MOCIEIHUN TOJIOXKUTEIBHBIM 3JIEMEHT B OJHOMEPHOM
MacCHBE 1 3aMEHUTH ero Ha CA 3J1eMEHTOB MacCHBa.

11. HamucaTts mporpaMmy pacdeTa MpOM3BEACHHUS OTPHUIIATCIbHBIX JJIe-
MEHTOB B OJJHOMEPHOM MAaCCHBE.

12. U3 ognomepuoro maccua [Ai] chopMupoBaTh OJJHOMEPHBIN MaCcCHB
[Bi], 3amucaB B HEro cHauaja 3JIEMEHTHI MacCHBa A, UMEIOIIHE YE€THEIC
WHJICKCHI, TTOTOM — 3JIEMEHTHI C HEUETHBIMHU MHIECKCAMH.
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13.  OtbicKkaTh NOCIETHUN OTPUIIATETLHBIN JIEMEHT B OJTHOMEPHOM Mac-
CUBE M 3aMEHUTH €TI0 Ha ITPOU3BE/ICHHUE 3JIEMEHTOB MacCHUBA.

14. 3ameHHUTHh B OJITHOMEPHOM MACCHUBE HYJIEBbIC DJIEMEHTHI Ha 3HAUYCHUE
MUHUMAJILHOTO 2JIEMEHTA.

15. 3aMeHHUTh B OJJHOMEPHOM MAaCCHUBE YETHBIC AJIEMEHTHl Ha 3HAUCHUE
MUHUMAJILHOTO 2JIEMEHTA

16. CdopmupoBars maccuB [Xi], 371eMEHTBI KOTOPOT'O PaBHBI MOJIYCYyM-
M€ JIByX COCEIHHUX 3JIEMEHTOB OJTHOMEPHOro Maccuna [ Yi].

17. CdopmupoBats MaccuB [Al] U3 3JIEMEHTOB OJHOMEPHOTO MacCHBa
[Bi] mo 3akony Aj= (Bij+Bn_i;1)/4, 1 =1,N

18. CdopmupoBate MaccuB [Ai] U3 2JIEMEHTOB OJHOMEPHOTO MAaCCH-
Ba[Bj] ] =1, N 1o 3akoHy A= Bi+Byys+i; | :1,%

19. 3ameHHTH B OTHOMEPHOM MAaCCHUBE HEUETHBIC 2JIEMEHTHI Ha 3HAUCHHE
MaKCUMAaJIbHOTO 3JIEMEHTA

20. U3 omaomepHoro maccuBa [Bi] cpopmupoBath MaccuB [Xi] mo cie-

1 B, >Y,
AyIolmeMy 3akoHy: Xi= {0 B =Y,
-1 B <Y,

r7ie Y — HEKOTOpasi KOHCTaHTA.
21. B ogHOMEpHOM MAacCUBE MEPECTABUTh MECTAMHU COCETHUE IJIEMEHTHI
C YETHBIMHU Y HEUETHBIMU UHJECKCAMHU.
22. B 01HOMEPHOM MAaCCHUBE BBIYUCIUTH CYMMY YETHBIX JIEMEHTOB.
23. B onHOMEpHOM MacCUBE MOACYUTATh KOJUYECTBO HEYETHBIX 3JIe-
MEHTOB.
24. CdopmupoBaTh MaccuB [Bi], comepskaniuii ocaeI0BaTeIIbHOCTh YH-
cen PuboHauyu:
Bi=Bi_1+ Bj_2; i=3N; B;=X;, Bo=X5,me  Xj, X5 - HEKOTO-
phIC UKcIa.
25. BpaHMCIUTh CyMMY MOpPaBbIX Pa3HOCTEH 3JIEMEHTOB OJHOMEPHOIO

Mmaccuga [Bi]
N -1
S= Z (Bi' Bi+1)
i=1

Copep:xanue oTyera

~ Tema paboTbl
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~ YcinoBue 3a1aHusA
~ TekcT nporpaMMsl ¢ NOAPOOHBIMHA KOMMEHTAPHUSIMHU.
~ Pe3ynbTathl pabOThl NPOrPaMMBI.

IIpumep BHINIOJTHEHUA:
Opranuszanus UMKJIOB B mpoueccopax x86

3aganme: [loaw3ysack acceMOnepHbIMU BcTaBKaMu B Pascal HancaThb
IpOTrpamMMy BBIYMCJICHUSI IPOU3BEICHUS JIEBBIX PA3HOCTEHN 2JIEMEHTOB O/1-

N-1
HOMEPHOT0 MaccuBa S=[][(A,-A), 3aMEHBI YETHBIX DJIEMEHTOB MacCCHBa

i=1

Ha IMMOJTYYCHHOC ITPOU3BCACHUC U ITOACUYCTA ITPOU3BCACHHBIX 3aMCH.

TexkcT nporpammasli:

Program PRIM;
label m, m1, m2, m3, m4;
var A : array [1..100] of integer; {o6pabamwvisaemvbiit maccus}

N, T : integer; {paszmep maccusa u ecnomozamenvHas
nepemenHasi}
begin
write('N?:"); read(N); {6600um pazmep
macccusa)

writeln('Array?.");  {evi600um npuerawenue k 6600y maccusa;}
asm

{yuxn 6600a maccusa,

mov cX, N {Knaoem 6 cx Koauvecmeo noemopenull Yukia,}
lea si, A {3anocum 8 si cmewenue 00 HaA4aAIa MAccusa,}
m: push cx {coxpansiem 6 cmexe 3HaueHUs: CX U Si HA 8peMs

8bINOJIHEHUs npoyedypul read)
push si
end;
read(T); {ewizbisaem npouedypy 66o0a uucia 6 nepemennyto 1}
asm
pop Si {soccmanasnusaem uz cmeka 3HaYeHUs: Si U X}
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pop cX

mov ax, T {8seoennoe uucno uz T uepes ax nomewaem 6
a7leMeHm Maccusa, aopecyemviii Si |

mov [si], ax

add si, 2 {popmupyem 6 si cmewenue 0o credyrouieco
NeMeHma Maccusa;

loop m {yMenvuaem cuemyux nosmoperHuli Yukid u,
eciu oH He pasen (), yxooum Ha memKy m)}

{Yuxn noocuema npouszeeoenusi 1e8blxX pazHocmel 31eMeHmo8 MAccusa;}

mov cX, N {dopmupyem 6 cx konruuecmeo nosmopenut
yuraa;}

dec cx

lea si, A+2  {3anocum 6 si cmeuienue 00 6mopoco Inemenma
maccusa;

mov ax, 1 {3anHocum 6 ax HauanbHoe 3HaueHue
npou3eeoeHUs1,

ml: mov bx, [si]  {nomewaem 6 bx snauenue ouepeonoco
SJIEMEHMAa MACCUBA}
sub bx, -2[si] {eviuumaem uz nezo 3nauenue npedwvrdyueeo

anemMenma;

imul bx {0omHodICAEM HAKONTIEHHOE NPpoU3sedeHlUe Ha
NOJYYEHHYIO JIeYI0 PA3HOCHIb )}

add si, 2 {opmupyem 6 si cmewenue 0o credyrouieco
NEMEHMA MACCUBA)}

loop ml {yMenvluaem cuemuux nogmopeHul Yukia u,

ecau oH He paser (), yxooum Ha memky ml}

{8b1600UM NONYYUEHHOE NPOU3BEOEHUE JIEBbIX PASHOCMEI}
mov T, ax {nomewaem npoussederue 6 nepemenuyio T}
end;
writeln(‘Production: ', T); {esi600um uucno
uz nepemennoul T}
asm
mov ax, T {6occmanasnusaem npouszeedeHue 6 ax;}

{YUKT 3aMenbl YeMHbBIX deMEeHMO8 MACCUBA HA NPOU3BedeHUe)
Xor bx, bx {0OHYI5IeM cuemuuk npouseeo0eHHblX 3aMeH,}
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m3:

m2:

mov cXx, N {Knadem 6 cx Koauwecmeo noemopeHull Yukia,

lea si, A {3aHocum 6 Si cmeuieHue 00 Havala Maccusa;}
test word ptr[si], 1 {nposepsiem snemenm maccusa na
YyemHocmo}

jnz m2 {ecu oH HeuemHbll - YXOOUM Ha MemKYy m2)}

mov [si],aX  {unaue - 3amensiem Ha npouszsedenue;}

inc  bx {ysenuuusaem cuemuux 3amem;}

add si, 2 {opmupyem 6 si cmewenue 0o credyrouieco
EeMEHMA MACCUBA]}

loop m3 {yMeHbuaem cuemuuk nosmopeHull Yuria u,

eciu oH He pasen (), yxooum Ha memxy m3}

{8b1600UM KOIUYECNBO 3AMEH U NOTYUUBUUUIICS MACCUB)}

mov T, bx {nomewaem 3navenue cuemuuka 3ameH 6
nepemennyio T}
end;
writeln('Replaces quantity: ', T); {661600UM HUCTIO U3

nepemennou 1}

writeln('Result array:');

asm
{yuxn evl600a maccusa,
mov cX, N {Knaoem 6 cx Konruuecmeo nosmopenull Yukia,}
lea si, A {3anocum 6 si cmewenue 0o HaA4aIaA MACCUBa,}
m4: mov ax, [si]  {nomewaem 3nauenue ouepeonozo snemenma
maccusa 8 nepemeruyio T}
mov T, ax
push si {coxpansem 6 cmeke 3HAUeHUs ST U CX HA 8peMs
8bINOJIHEHUS NPOYedypbl Write]}
push cx
end;
write(T:6); {6b1600UM uuCIIO U3 nepemenno T}
asm
pop cX {6occmanasnusaem u3 cmeka 3HaUeHUss ¢x u Si}
pop Ssi
add si, 2 {opmupyem 6 si cmewenue 0o credyrouie2o
neMeHma Maccusa;
loop m4 {ymenvuiaem cuemyux nosmoperuti Yukida u,

eciu oH He pasen (), yxooum na memxy m4}
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end:
writeln
end.

Pe3yabTarhl padoThl NIPOrpaMMbl («CKPUHIIOT)

il Turbo Pascal

Production: 1
Replaces quantity: 2
Result array:

3

Production: -144
Replaces quantity: 1
Result array:

5

Production: -1
Replaces quantity: 2
Result array:

-1 -1 -3 -1
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JIABOPATOPHAS PABOTA Ne 10

Tema: IIporpammupoBanue Ha accemoepe x86.
Heasn: [IpuoOpereHue HaBBIKOB pa3pabOTKU MPOrpaMm Ha accemo-
JIepe MmpoIeccopoB x86.

3apnanue: Ha accemOnepe mporeccopoB X86 HamucaTh JBE IIPO-
IpaMMBbl:
1) mporpaMMy BBIYHCIICHUS 3HAYCHUS BRIPAKCHUS
2) mporpamMmy 0OpaOOTKH IEIOYHCICHHOTO OJJHOMEPHOTO MAaCCH-
Ba.
BapuanTel 3aganuii puBenensl B Ta0n. 13 u tadn. 14 coorBercT-
BEHHO.

Tabnuua 13
Bapuant Bripaxenue BapuaHTt BripaxeHnue
3 3
1 |5a;b |+|abb_—32| 14 |5a;b |+abb_—32
;| Ema s | e
3 | 3a;b+—3b3 |+ | abb— 2 | 16 | 3a;b+—3b3 | . abb— 2
A |2<3;b_—3b2 |+| angl 17 |2z;;b_—3b2 | s abJZ
5 |3a;b_+bb3 |+| 1b_+a2 | 18 |3a;b _+bb3 | . a;)b_+a2
7 |a§;g3|+|3at;)—2| 20 |a§;23|+3abb—2
8 |at;t23b3|+|abb—2| 21 |at;+_23b3|+abb—2
9 | 3zb _+bb2 | 4 a:)b+—a2 | 29 | 3a;b _+bb2 | . 1b+—a2
10 | 3a;b+—bb3 s | a;b_—aZ | 23 C’u’;;bJr—bb3 N a;)b_—az |
11 |3a;b+—3b3 |+| abb— 2 | 24 |3a;b+—bb3 . a;)b_—az
12 |3a;b+—3b3 |+| abb— 2 | o5 3<3;1b+—3b3 N abb— 2|
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3
13 |3ab+b|+|ab—2

a+b b—a
Ta0Omnua 14
Bapuant 3aanue
1 YHopsaaounuTh 3JIEMEHThl OJHOMEPHOTO MacCuBa IO He-
yOBIBAHMUIO.
5 B onHomepHOM MaccuBe MOMEHSITh MECTaMU MaKCHMaJlb-

HBIM 1 MUHUMAJIbHBIN DJIEMEHTHI.

Hanucate mporpammy pacyera cpelHero apupMeTudecKo-
3 ro (CA) 3HaueHHUs NOJOXKHUTEIbHBIX AJIEMEHTOB B OJIHO-
MEpPHOM MACCHBE, UMEIOIIUX YETHBIC UHJICKCHI.

HpOI/ISBeCTI/I ITOMAPHBIC TICPCCTAHOBKU 3JICMCHTOB OIHO-
4 MCPHOI'0O MaCCHUBaA: HGpBBIfI JJIEMCHT IIOMCHATH MECTaMU C
INOCJIICAHUM, BTOpOﬁ 9JICMCHT — C IIPCAITOCICAHUM U T..

OTBICKATh HOCJIG)IHI/Iﬁ MOJIOKUTEJILHBIM 3JIEMEHT B OOdHO-

5 MCPHOM MACCHUBC U 3aMCHUTHL €I'0 Ha CA »neMeHTOB Mac-
CHBaA.
Hanmcatsb I[porpaMmMy BbIMHUCIICHUA CYMMBbI OTPHLATCIIb-
6 HBIX, IMPONU3BCACHUS ITOJTOKHUTCIIbHBIX U KOJIMYCCTBA HYJIC-

BBIX 3HAYCHMUU B OJHOMCPHOM MACCHBC.

Hanucate mnporpammy pacdera NOpOU3BENCHUS OTpULA-

v
TEJbHBIX PJIEMEHTOB B OJJHOMEPHOM MAacCCHBE.
13 ogHomepHoro maccuBa [Ai] chopMupoBaTh 0JIHOMEP-
3 HbI MaccuB [Bi], 3amucaB B HEro cHavalia 3JIeMEHThI Mac-

CHUBa A, HMCIOIIKUEC YCTHBIC MHACKCHI, IIOTOM — 3JICMCHTBI C
HEUYCTHBIMHU NHICKCAMM.

Hanucatre nporpammy pacuera CA OTpULIATENBHBIX 3JiE-
9 MEHTOB B OJITHOMEPHOM MacCHBE. 3aMEHUTh MUHHUMAJIbHBIN
AJIEMEHT B OJTHOMEPHOM MaccuBe Ha CA.

YHOp}IILOIII/ITB 9JICMCHTBI OATHOMCPHOI'O MAaCCHBA 110 HCBO3-

10

pacTaHHUIO.

OTBICKaTh IOCICIHUNA OTPUIATEIbHBIA 3JIEMEHT B OJHO-
11 MEPHOM MACCHBE W 3aMEHHUTh €ro Ha MPOMU3BEACHHUE dJIc-

MCHTOB MacCCHBaA.
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Hamucatsb nporpaMmy pacdcrta CYMMbI IOJOKUTCIbHBIX

12 AJIEMEHTOB OJHOMEPHOT'O MAacCHBAa, MMCIOIIUX HEYETHBIC
WHJICKCHI.

13 Hamwmcate mporpamMmy pacuera MpPOH3BEICHUS ITOJOXKH-
TEJIBHBIX 3JIEMEHTOB B OJJTHOMEPHOM MaCCHBE.
CdopmupoBare MaccuB [Al] U3 3JIEMEHTOB OJHOMEPHOI'O

14 : _ -
maccuBa [Bi] o 3akony Aj= (Bj+Bn_i;1)/4, 1 =1 N
CdopmupoBare MaccuB [Bi], coxmepxammii mociemaoBa-

15 TENBHOCTD yncen OuboHavyu:

Bi=Bij_1+Bj_2; 1=3N; B1=Xy, Bo=X5, e Xy, X3 -
HEKOTOPHIC YHCIIA.

16 3aMCHUTH B OJHOMEPHOM MAacCHBE HYJICBBIC DJICMCHTHI Ha
3HaUYC€HHE MUHUMAJILHOT'O DJICMEHTA.

17 3aMCHUTh B OJHOMEPHOM MAaCCHBE YETHBIC JJICMCHTHI Ha
3HaYC€HHE MUHHUMAJILHOTO DJICMEHTA
CdopmupoBate maccuB [Xi], 3J€MEHTBI KOTOPOTO PaBHBI

18 MOJIyCYMME JIBYX COCEIHHMX JJIEMEHTOB OJIHOMEPHOTO Mac-
cuba [ Yi].

Beruncinth cymMMy TpaBbIX pa3sHOCTEH 3JIEMEHTOB OIHO-

19 _ N-1
mepHoro maccusa [Bi] S= > (Bj-Bj,1)

i=1
CdopmupoBate mMaccuB [Ai] U3 3JIEMEHTOB OJHOMEPHOI'O

20 mMaccuBalBj] ] =1, N 1o 3akoHy A= Bi+By+i ; I :1,%

21 B omHOMEpHOM MaccuBe BBIYHCIHTH CYMMY YETHBIX JJIe-
MEHTOB.

99 B omHomMepHOM MaccuBe IMOACYHMTATH KOJIWYECTBO HEYET-
HBIX DJICMEHTOB.

23 3aMEHUTH B OTHOMEPHOM MAacCCHBE HEUETHBIC DJIEMEHTHI Ha
3HAYCHHUE MaKCUMAJIBHOTO dJIEMEHTA
13 onHOMepHOTO MaccuBa [Bi] chopmupoBats Maccus [ Xi]

1 B>Y,
24 0 cieayromeMy 3akony: Xi =10 B =Y,
-1 B <Y,
r7ie Y — HeKOTOpast KOHCTAHTA.
o5 B ogHOMEpHOM MaccHWBE MEpeCTaBUTh MECTaMU COCEIHHE

JJIEMCHTBI C YETHBIMU U HCUCTHBIMHU NH/ICKCaMHM.
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Copaep:xxanue oTueTa

~ Tema paboThI

~ YciaoBue 3a1aHus

~ TekcThl mporpamMm ¢ NOAPOOHBIMU KOMMEHTAPHUSIMHU.
~ Pe3ynbTarhl pabOThl NPOrPaAMMBI.

IIpumep BBHINIOJTHEHUA:
IIporpammupoBanue Ha accemOJiepe x86.

3ananume: Ha accemOinepe mporieccopoB X86 Hamucath JIBE TMPO-
I'PaMMBbI:
1) mporpamMmy BBIYHCIICHHS BBIPAXKCHUS
v 3a+b* +|a—2|
a+b b-a
2) IporpaMMy BBIYMCIICHUS TPOM3BEACHUS JICBBIX Pa3HOCTEH

N-1
5JIEMEHTOB OJHOMEPHOIO MaccuBa S =[](A,, - A), 3aMEHBI Y€T-

i=1
HBIX 3JICMCHTOB MACCHBA Ha ITOJIYYCHHOC ITPOU3BCACHNUC U 1101~
CcycTa NMpON3BCACHHBIX 3dMCH.
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Tekct mporpammnbi 1:

title Prim
assume  ¢s:C, ds:D, ss:S

;JONuUChHl8aemM cecMeHm cmeKda
S segment  stack
dw 128 dup (?) ;pesepsupyem 128 cnos ¢
JHeonpeoeeHHbIM COOEPHCUMBIM
S ends ,3axonuunu onucarue cecMeHma cmexa

,'onpedeflﬂem CUMEB0JIbl 6036pama KapemxKu u nepeeoda CmMpoKu

cr =0dh
If = 0ah
,sonucoeleaem ceacmerm ()aHHblx
D segment
;pe3epsupyem mMecmo noo nepemeHHbvle
A dw ?
B dw ?

;pasmeuiaem meKkcmol cooOueHull npocpammbl
MSG1 db 'Beemure A u B:§'

MSG2 db ‘A+B=0’,cr, If,’$’

MSG3 db ‘B-A=0’, cr, If,’$’

MSG4 db Y=§’

CRLF db crlf,’$’  nocreoosamenvrocmo cumeonos ons
;nepesooa Kypcopa 6 Ha4ano ciedyiouiel
;CMPOKU

;OnuUCkHleaem 0anHbvle npoyedypsl 66004 YUCIA

string db 255, 0, 255 dup (?)

errmsg  db  'HemomycTHMBIH CHMBOJI, MOKHO MCIIOJIb30BATh’
db  ‘rosbko 1UGPHI, EPBBIIi CHMBOJ MOXET OBITh
db  ‘3maxom + wim -, cr, If,'$'

negflag dw ?

D ends , SAKOHYUJIU ONnUcanue ceacmernma OQHHBIX
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,yonucweleaem MCZKpOKOMaHOy 6b1600a meKkcmoeou CmMpoKu
PRINT  macro STR

push ax

push dx

mov ah, 9

lea dx, STR

int 21h

pop dx

pop ax

endm

,OnuUcsvleaem cecmerm KOO08 KOMAHO
C segment
;Onucvl8aem npoyeoypy 8600a Yeao20 YUucia 6 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 i
jmp iml

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

im1: cmp byte ptr [si], cr
je iexl
cmp byte ptr [si], '0'
jb ierr
cmp byte ptr [si], '9'
ja err
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mov bx, 10
mul bx
sub byte ptr [si], 'O’
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 si
pop dx
pop bx
ret

Integerin endp

;Onucvl8aem npoyeoypy 8vl00d Yelo20 YUCIA U3 pecucmpa ax

IntegerOut proc
push ax
push bx
push cx
push dx
X0r 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  c¢X
xor dx, dx
div  bx
push dx
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oml:

IntegerOut

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

endp

, OCHOBHAA npocpammda

start:

;MOYKA 8X00a 8 NPOSPAMM)

mov ax, D ;6 ds zanocum aopec ceemenma oannvix
mov ds, ax
print MSG1 ;8bIBOOUM NpuU2iauieHue K 6600)

SUCXOOHBIX OAHHBIX
call Integerin ewi301806M NPOYUEOYPY 6600a UUCIA

mov A, ax ;nomeuwyaem e2o 8 nepemennyio A

print CRLF ;nepesoouM Kypcop 8 Hauajlo ciedyiouell
;CMPOKU

call Integerin ewvi361606M NPOUCOYPY 6600a UUCIA

mov B, ax ;nomeujaem e2o 8 nepementyio B

print CRLF ;nepesoouM Kypcop 8 Hauajo ciedyioujell
;CMPOKU

, 6bldUCIEM I’l@pBbllZ SHAMeHamejlb U npoeepiem eco

mov si, A ;nonyuaem cymmy A+B 6 pecucmpe Si

add si, B

jne m ;eciu oHa He pasua () yxooum Ha Memky
;M u npoooadicaem 8bIYUCIeHUSA

print MSG2 JuHade 8vl800um cooowerue A+B=0)

jmp ex ;U 3a8epuiaem 8bINOJIHEHUE NPOCPAMMbL

, 6blHUCTIAEM 67’)’10[?01:2 SHaAmeHamejlb U npoeepsiem eco
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m: mov di, B ;nonyyaem pasnocms B-A 6 pecucmpe di
sub di, A
jnz ml ;ecau oHa He pagHa () yxooum Ha MemKy
;M1 u npodoadcaem GbIYUCIEHUS]
print MSG3 JUHave 8vl600uM cooowerue B-4=0
jmp ex ;U 3a8epulaem 8biNOJHEHUe NPOSPAMMDbI

;BLIYUCTISIEM 8IMOPOU YUCIUMETb
m1: mov ax, A Jnosyuaem paznocms A-2 & pecucmpe ax
sub ax, 2
Jnoayuaem abCcontomuyI0 8eUYUHY Mot pazHOCmu
jge m2 ;ecau oHa bonvue unu pasua () yxooum Ha
MemKy M2
neg ax JUHave MeHsem ee 3HAK Ha
NPOMUBONONOHCHBLU

;noJlyyaem 3HaveHue mopoi opoou

m2: cwd ;npeobpa3zyem uucaumeins 8 32 —
;Pa3psi0HOe YUCTO
idiv di s0enuM Ha 3HamMeHamelb
mov bp, ax ,;4acmuoe nepecwiiaem 8 pecucmp bp

;(0c606021cO0aem pecucmp ax)

;8LIYUCTISIEM NEPBblUL YUCTUMETD
;8 pecucmpe ax noyyaem yemeepmyto cmenensv B

mov ax, B ;nomeuiaem B 6 ax
mul ax ;803800UM 8 K8AOpam
mul ax ;noyueHHbll keaopam B ewe pas

;803800UM 8 K8AOpam
;K nojiy4eHHol yemeepmou cmenenu B 0obaensiem 34

add ax, A
add ax, A
add ax, A
JNoyuaem 3Hauerue nepeoi 0poou
cwd ;npeobpazyem uucaumeins 8 32 —
;PA3PAOHOE YUCTO
idiv si ;0eNUM HA 3HAMEHAmelb
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JNOTYYAeM U 8bIBOOUM OKOHUAMENbHBIU Pe3yibmam
add ax, bp ;CKIIA0bIBAeM 3HAUEHUsI NePBoll U 6MOopoll
;0pobell
print MSG4 ;ohopmsiem 861800 pe3yrbmama
call IntegerOut,swizvi6aem npouedypy evi6ooa yenozo
;Jyucaa uz ax

,3aeepuiaem 6blnoJjIHeHUue npocpammol

ex: mov ah, 4ch
int 21h
C ends , SAKOHYUJIU onUucarue cecmermda KO()06 KOMCZH()

end start ;zaxonuunu npocpammy ¢ ykazanuem mouku 6xo0a 6
JHee

TexceT nporpammsi 2:

title Prim
assume  ¢s:C, ds:D, ss:S

;Onucvl8aem cecmMenm cmekda
S segment  stack
dw 128 dup (?) ;pezepsupyem 128 cnos ¢
JHeonpeoeleHHbIM COOePHCUMBIM
S ends ,3axonuunu onucanue cecMeHma cmexa

,'071]?808]1}18]1/1 CUMEB0JIbl 6036pama KapemkKu u nepeeoda CmMpoKu

cr = 0dh
If = Oah
;ONUCHIBAEM Ce2MEHN OAHHbIX
D segment
;pe3epeupyem Mecmo noo nepemenHble
N dw ?  pasmep maccuea
T dw ?  ;ecnomozcamenvhas nepemenHast
A dw 100 dup (?) ; 0bpabamwléaembiil MACCUB
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,pasmeuniaem mexKkcmol COO6W€HMIZ npozcpammaul

CRLF

SPACE

MSG1
MSG2
MSG3
MSG4
MSG5

db crlf,’$S’  nocreoosamenvrocme cumseonos ons
;nepesooa Kypcopa 6 Havano cledyujel
;CMPOKU
do © §° ;N0CNe008amMeNbHOCb NPOOENos O

;PA30eNeHUs YUCeIl 8 CIMPOKE
db  'Pasmep maccusa?: $'
db  'Maccus?:’, cr, If,’$’
db  ‘IIpomsBezacHME JIEBBIX pa3HOCTEH: $’
db  ‘TIpomsseneno 3amen: $’
db  'Urorossiit maccus:’, cr, If, ’$’

;Onucvl8aem OanHvle npoyeoypvl 6600a YUCIA

string
errmsg

negflag
D

db 255, 0, 255 dup (?)

db  'HemomycTuMBbIii CHMBOJI, MOKHO HCITOJIB30BATh’
db  ‘Toapko 1MPHI, IEPBII CUMBOJI MOXKET OBITH’
db  ‘3makom + umu -, cr, If,'$'

dw ?

ends ,zaxonuunu onucanue cecmMeHma OAHHbIX

,onucovleaem MCIKpOKOMaHay 8616004 MEKCMOBOU CmMpoKu

PRINT

macro STR
push ax

push dx

mov ah, 9

lea dx, STR
int  21h

pop dx

pop ax

endm

,onucsleaem cecmernm K0008 KOMAHO

C

segment

;OnuUcvieaem npoyedypy 66004 Yen020 Yucia 8 pecucmp ax
Integerin proc

Im:

push bx
push dx
push si
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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 si
iml: cmp byte ptr [si], cr
je iexl
cmp byte ptr [si], '0'
jb ierr
cmp byte ptr [si], '9'
ja ierr
mov bx, 10
mul bx
sub byte ptr [si], 'O’
add al, [si]
adc ah,0
inc si
jmp iml
lerr: print errmsg
jmp im
iex1: cmp negflag, 0
je iex
neg ax
iex: pop Ssi
pop dx
pop bx
ret
Integerin endp
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,Onucoleaem npouedypy 8616004 yejoco ucua u3s pecucmpa ax
IntegerOut proc
push ax
push bx
push cx
push dx
X0r 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
or ax, ax
jnz om
oml: pop dx
add dx, '0’
mov ah, 2
int  21h
loop oml
pop dx
pop cX
pop bx
pop ax
ret
IntegerOut endp
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;OCHOBHASI NPOCPAMMA

start: JMOYUKA 6X00a 8 NPOCPAMMY
mov ax, D ;6 0s sanocum aopec ceemenma oannvix
mov ds, ax

;8600UM pA3Mep MACCUBA
print MSG1 ;8bIBOOUM NpU2IAULeHUE K 8600Y
,pasmepa maccusa
call Integerin ;ewi36180eM NPOUEOYPY 6600a UUCIA

mov N, ax ;nomeujaem e2o 8 nepemennyio N
print CRLF ;nepesoouM Kypcop 6 Hauano ciedyouel
,CMPOKU

> UUKTL 66000 MACCUBA

print MSG2 ;8bIBOOUM NpuU2iauieHue K 6600)
;maccuea

mov cX, N JKIA0eM 8 CX KOJIUHeCmB0 NO8MOopPeHUL
SUUKIA

lea si, A ;3AHOCUM 8 ST cMeweHue 00 Havald
;maccuea

m: call Integerin ewi301806M NPOYUEOYPY 6600a UUCIA
mov [si], ax ;86C0CHHOE YUCIIO U3 AX NOMEUdeM 8

;DJleMEeHmM Maccusa, aopecyemblii Si
print CRLF ;nepesoouUM Kypcop 8 Ha4ajlo ciedyioujell

;CIMPOKU

add si, 2 ;popmupyem 6 si cmeujenue 0o
;Cledyrowe2o dJIeMeHma Maccusd

loop m ;ymenvuaem CX Ha 1 u, eciu o He pasen

;0, yxooum na memxy m

JYUKTL NOOCUema npou38e0eHUst 1e8blxX pa3HoCmell /1eMeHmMo8 [ MAacCusd

mov cX, N ;popmupyem 6 cx Koauuecmeo
;NOBMOPEHUN YUKLA

dec cx

lea si, A+2  ;3anocum 6 si cmeuernue 00 6mMopoco
;IJleMeHma Maccuea

mov ax, 1 ;3AHOCUM 8 aX HAYAbHOe 3HAYEHUe
S NPOU3Be0eHUs.
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ml:

mov bx, [si]  ;nomewaem 6 bx snauenue ouepeonoco
;DJIeMEeHMa MACCUBA

sub bx, -2[si] ,ebiuumaem uz neco snauenue
;npeovioyueco demeHma

imul bx ;OOMHOIICAeM HAKONTIEHHOE NPOU3BEOeHUE
;HA NOJYYEHHYIO IEBVIO PAZHOCTb

add si, 2 ;hopmupyem 6 si cmewerue 00
;CIedyioue2o dieMeHma Maccued

loop m1 ;ymenviuaem CX Ha 1 u, eciu o He pagen

;0, yxooum na memky ml

,'8bl@0@l/£]l/l noJly4eHHoe npousee()eﬂue ﬂ@GlepClS’HOCl’l’lelZ

print MSG3 ;ohopmisiem 861600

call IntegerOut,swi3bi6aem npouedypy 6vi600a yenozo
;Jyucia uz ax

print CRLF ;nepesoouM Kypcop 6 Hauauo ciedyouell
,CMPOKU

» UUKJTL 3AMEHbL HEMHBLIX DJIEMEHMOE6 MACCUBA HA npou%e()eﬂue

m3:

m2:

Xor bx, bx ;OOHYJIsIeM CUemYUK NpouU36e0eHHbIX
;3AMEH

mov cX, N JKIIAOeM 8 CX KOJIUHeCma0 no8mopeHUil
S UUKIA

lea si, A ;3AHOCUM 8 SI cMeujeHue 00 Ha4aud
;Maccusa

test word ptr [si], 1 ;nposepsiem snemenm maccusa Ha

;YemHOCMb

jnz m2 ;eCiU OH HEeUeMHbIll - YXOOUM HA MEMKY
;m2

mov [si],ax  ,;unaue - 3amensiem na npoussedenue

inc  bx ;yeenudusaem cuemuyux 3ameH

add si, 2 ;popmupyem 6 si cmeujenue 0o
;cliedyioue2o dieMeHma Maccusd

loop m3 Jymenbuiaem CX Ha 1 u, eciu on He paseH

;0, yxooum na memky m3
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,'6b16061/t]l/l KoJjuvecmeo 3aM€eEH U I”lO]l;VUMGWMZ:ZC)Z maccue

mov ax, bx ;nomeujaem cuemyux 3ameH 8 ax

print MSG4 ;ohopmisiem 861600

call IntegerOut,ewizbi6aem npouedypy evi6oda yenozo
;Jyucia uz ax

print CRLF ;nepesoouM Kypcop 6 Hauano ciedyuell
;CMPOKU

> UUKTL 861860004 MACCUBA

m4:

print MSG5 ;ohopmisiem 661600

mov cX, N JKIIA0eM 8 X KOJU4eCcmeo no8mopeHull
S YUKIA

lea si, A ;3AHOCUM 8 ST cMeweHue 00 Hauald
;maccusa

mov ax, [Si]  ;nomewaem 3nauenue ouepednozo
;DJleMeHmMa Maccusa 8 ax

call IntegerOut,swi3bi6aem npouedypy 6vi6o0a yeno2o

;Jyucia uz ax
print SPACE  ;6b1600um npobenvl medxcdy uuciamu

add si, 2 ;popmupyem 6 si cmewerue 00
;CNe0yIoue2o dieMeHma Maccusd
loop m4 ;ymenviuaem CX Ha 1 u, eciu on He pasen

;0, yxooum na memxy m4

,3aeepuiaem 6blnoJIHeHUe npocpammbl

mov ah, 4ch

int 21h
ends ,SAKOHYUIU OonNUucarue ceamernma K0006 KOMCIHO

end start ;zaxonuunu npoecpammy c ykazanuem mouku 6xo0d 6
JHee
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Pe3yabTaTrhl padoThl NPOrpamMm («CKPUHIIOTHI»)

PGByHBTaTBI pa6OTBI MporpaMmsbl BBIYHUCIICHUS BBIPAKCHUA

[MiCeancMsOs =l x]
s = =N
E:\KrasGAU\BCCHUT\ 1>
E:\KrasGAU\BCCHMT\ 1>
E:\KrasGAU\BCCHMT\1>1.exe

E:\KrasGAU\BCCMT\1>1.exe
BeeauTe A K B:l

P
=7
E:\KrasGAUNBCCHT\1>1.exe

BEEAUTE A W B:Z

1

=2
E:\KrasGAU\BCCHMT\1>1. exe
BEEAUTE A WU B:2

3
'V
E:\KrasGAU\BCCHMT\ 1>

Pe3ynbTaThl paboThl IPOrpaMMbl 00pabOTKH MaccuBa

"$CeancMsp0S =18 x|
prea | = =Y 5 el Py

E:\KrasGAU\BCCUT\2>2. exe

Pa3mep maccuea?: 5

MacCHB? :

1

MpoW3BeAeHME NIEBLIX Pa3HOCTEN:
MpoM3BeAeHo 3ameH: 2
MTOMOBLIA MAaCCHB:

1 1 3 1 5
E:\KrasGAUNBCCUT\2>2.exe
Pa3Mep maccuea?: b

MaccuB?:

NMpoM3BedeHne NeBblX pa3HOCTeM:
NpoM3eedeHo 3ameH: 1
WTOrOBbLIA MACCUB:

1 3 5 7 -58
E:\KrasGAU\BCCUT\Z>
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SAK/IIOYEHUE

OCHOBHOW TEHJICHIIUEN PA3BUTHSA BBIYMCIUTEILHOW TEXHHKHU B Ha-
CTOSILIIEE BpEeMsl SBJISICTCS NalIbHEHIee paciliupeHue cep MpuMEHEHUs
KOMITBIOTEPOB H, KAK CIICICTBUE, NIEPEXOJI OT OT/IEIbHBIX MAIIMH K UX CHC-
TEMaM — BBIYUCIUTEIbHBIM CHCTEMaM M KOMIUIEKCAM Pa3HOOOpa3HBIX
KOH(pUTypaluid ¢ MMPOKUM JIHANa30HOM (PYHKIIMOHAJIbHBIX BO3MOKHO-
CTEU U XapaKTEPUCTHK.

Hawubosiee nepcnekTuBHBIE, CO3/laBa€Mble HA OCHOBE MEPCOHATBHBIX
KOMIBIOTEPOB, TEPPUTOPUATILHO paclpeliesieHHble MH(OpMaIMOHHO-
BBIUYHUCJIUTEIIBHBIE CETH OPUEHTUPYIOTCS HE CTOJIKO Ha BBIYUCIUTEIBLHYIO
00paboTKy MHGOpPMAIIMHU, CKOJBKO HAa KOMMYHUKAIIMOHHBIE MH(OpMaI-
OHHBIE YCIIYTH. 3JEKTPOHHYIO MOYTY, CUCTEMbl TEJICKOH(PEpPEHINI U WH-
bopMalMOHHO-CITPABOYHBIE CUCTEMBI. YK€ CErOAHs MOJIb30BaTEIsIM TJIO-
OanbHOM MH(MOpMaMOHHON ceT MHTepHeT cTana AOCTYNMHON MpaKThye-
CKH JTIF00ast HaXOIsIIasicsa B XpaHUJIUIIAX 3HAHUM 2TOU ceTh nH(popMaIusi.

[Ipu pa3paboTke M CO3MaHUM COOCTBEHHO KOMIIBIOTEPOB CYIIECT-
BEHHBI U YCTOMYUBBIN IPUOPUTET B MOCIEAHUE T'OAbI UMEIOT CBEPXMOILLI-
HbI€ KOMIIBIOTEPBI — CYIIEPKOMIIBIOTEPHI, MUHUATIOPHBIE U CBEPXMHUHHUA-
TiopHble [IK. Begyres, Kak yxe yka3blBajioCh, HOUCKOBBIE PA0OTHI MO CO3-
JAHUIO KOMITBIOTEPOB 6-TO MOKOJIEHUsI, 0a3UPYIOLIMXCS Ha pacipeieieH-
HOU <KHEUPOHHOMN>> apXUTEKTYpE — HEMPOKOMIIBIOTEPOB. B wacTHOCTH, B
HEUPOKOMIIBIOTEPAX MOTYT MCIIOJIb30BATHCS YK€ MMEIOIIMECS CIICIUAIIN-
3upoBaHHbIe cereBble MII — TpaHcnbroTEpBl. TpaHCIBIOTED — MUKPONIPO-
LIECCOP CETH CO BCTPOEHHBIMU CPEACTBAMHU CBA3U. [loBCcEMECTHOE UCTIONb-
30BaHUE MYJIbTUKAHAIBHBIX [IUPOKOMOJIOCHBIX PAaadO, BOJOKOHHO-
ONTUYECKUX M ONTHYECKUX KaHaJIoB oOMeHa uHpopManuen Mexay KOM-
NBIOTEPAMU O0ecIieyaT MPaKTUYECKH HEOTPAHMYEHHYIO MPOITYCKHYIO CIO-
COOHOCTB.

[ITupokoe BHEIPEHUE CPEACTB MYJIbTUMENNA, B IIEPBYIO OUEPED Ay-
IIMO- U BUJIEOCPEACTB BBOJIA M BHIBOJA MH(POPMAIINH, TO3BOJISIT 0OIIATHCS
C KOMITbIOTEPOM €CTECTBEHHBIM JIJI YEJIOBEKa 00pa3oM.

NudopmMaiiionHasi peBOIIOLUS 3aTPOHET BCE CTOPOHBI KU3HENES-
TENbHOCTH. KOMIIBIOTEPHBIE CHUCTEMBI: MPU PadOTe Ha KOMIBIOTEPE C
KIpy>KECTBEHHBIM HMHTEp(ericoM>> 4eIoBeK OyaeT BOOYHIO BUJICTh BHUP-
TyaJIbHOTO COOECETHUKA, aKTUBHO OOIIAThCSl C HUM Ha €CTECTBEHHOM pe-
YEBOM YPOBHE C ayJIMO- U BUJCOPA3bICHEHUSIMHU, COBETAMM, MTOJICKA3KaMH.
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<KKOMIBIOTEPHOE OJJMHOYECTBO>>, TAK BPEIHO BIIHUSIONIECE HA TICUXUKY aK-
TUBHBIX MOJIb30BATEIIEH, UCUEZHET.

CucTtemMbl aBTOMaTU3UPOBAHHOIO OOYUYEHUS: IPHU HAJTUYUU OOpAaTHOU
BUJICOCBSI3U YUEHUK Oy/IeT 00IIaThCsl ¢ NEPCOHAIBHBIM BUPTYaJbHBIM Ha-
CTaBHUKOM, YYUTBHIBAIOIIAM IICUXOJIOTHIO, IMTOATOTOBJIECHHOCTD, BOCIIPHUM-
YUBOCTh NOAOIEYHOTO.

Toprosns: mo0Ool ToBap OylIEeT COMPOBOXKIATHCS HE IITPUX-KOJOM,
HAHECEHHBIM Ha TOPTOBBIM SIPJIBIK, 4 AKTUBHOM KOMIIBIOTEPHON TaOIMy-
KO, JUCTAHIIMOHHO OOIIAIOLIEHCs ¢ TOTEHI[MAIbHBIM MOKYIATENEeM U CO-
oO11aroiei BCro He0OXOUMYI0 eMy MH(pOpPMALIUIO — UTO, T]Ie, KOrjaa, Kak,
CKOJIbKO U noyeM. U Tak nanee, 1 ToMy ogo0OHoe.
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