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ﬁ. [TosTOpEeHUe. [paBuna TexHuky 6e30nacHOCTH.
=5 Cocras xomnbioTepa. CricTeMbl CHUCTCHUS

1. MPABWUJTA TEXHUKU BE3OMNACHOCTMU (noBTOpeHue)
2. COCTAB KOMIMBIOTEPA (noBTOpeH#ue)

3. BMEPEHUE MIHOOPMALIUU (noBTOpEHME)

4. KOOUPOBAHUE UHO®OPMALIUU (noBTOpEHME)

5. CUCTEMbI CYUCIIEHUA (noBTOpEHMe)

Cucrema cymcneHmss — 3aTo COBOKYNHOCTb npmnemMoB U npaBui, N0 KOTOPbIM YUCIA

3aMUCbiBalOTCA U YUTAKOTCA.

5.1. Heno3uuunoHHble cucteMbl cuncneHus http://www.koi.tspu.ru/ssyst.htm

B HEno3MUMOHHLIX CUCTEMAX CYMCINEHUA KONMMMYECTBEHHbIA 3IKBUBAmNEHT

Kaxaou

LM pbl He 3aBUCUT OT ee NOJNOXEeHUs (MecTa, NO3ULKUM) B 3aNUCKU YucCha.

1. EAaMHnyHan (yHapHas) cuctema.

Cucrtema 3anucu uncen HasbiBaeTcs €AUHUYHON (YHapHOW), ecnu
no6oe Yncno B Hel obpasyeTcs NyTeM NOBTOPEHMS OJHOIO 3HaKa,
CUMBOSM3NPYIOLLEro eAUHNLY.

[lepBOHaYanbHO  KOMMYECTBO  NpeaMeToB  OToDpaxamu  paBHbIM
KONMYECTBOM KakuX-nnbo 3HaukoB (BMPOK): 3apyboK, YEPTOYEK, TOYEK.
[o3xe, ans obrerdyeHns cyeta, TH 3HAYKW CTanu rpynnMpoBaThb No Tpu
WK NO NSATb.

2. [peBHeeruneTckass [AecATUYHAsAT HEMNO3MLMOHHAA cuCTeMa
CYUCTIEHMSA.

B TpeTbem TbiCAYeneTMn 4O Hallen 3pbl erunTaHe npugymany
YNCMOBYK CUCTEMY, B KOTOPOM ANs 0D603HAYeHUs KntoyeBblX uncen 1,
10, 100 v 1.4. “cnonb3oBanucb crneunarnbHble 3HaYkn — UepPOrnudbI.
Bce ocTtanbHble Yncna COCTaBNANMCL U3 ATUX KMOYEBLIX NPY NOMOLLM
onepauun cnoxeHus. Cuctema cumucnenuss [peBHero ErunTta
ABNAETCA AECATUYHOW, HO HEnO3UUMOHHOW. Hanpumep, 4YTOObI
n30bpasnTb 3252 pucosanu TpK LBeTKa NoToca (TpU Thicsum), ABa
CBEPHYTbIX NanbMOBbIX NIUCTa (4Be COTHM), NATb AYr (NATb AECATKOB) W
[Ba LecTa (OBe eauHuubl). BennumHa yucna He 3aBucena OT TOrO, B
KakoM rnopsiake pacrnosaranmcb COCTaBIAOLLIME Er0 3HAKM.

¢ - 100;
i - 1000;

). 10000;
o
Y - 100000;

B 1000000
£ 10000000.

3. AnhaBuTHbIe CUCTEMbI CHMCTIEHUS.

Bonee coBepLUEHHBIMY HEMO3NLMOHHBIMI CUCTEMAMU CHUCIIEHMS
Obiv  andgasuTHbIE CUCTEMbI, HaNpuUMep, TakMe Kak rpeyeckas,
cnaBsiHCKas, oMHUKMCKana U apyrue. B Hux uicna ot 1 0o 9, uenebie
konunyectea gecatkos (o1 10 o 90) u uenble konuyecTsa coteH (0T 100
0o 900) obosHauanuch byksamu andasuTa.

B cucreme cuncnenms [pesHen [peumn umcnma 1, 2, ..., 9

['peyeckas
Hymepaums
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0bo3HavanMcb nepBbIMU OeBATHIO OyKBaMM rpeveckoro andaeuta, | Hymepawuus
Hanpumep oo =1, B =2, y=3 u 1.4. Ansg 06o3Ha4eHus uncen 10, 20, | ¢ 2 %
.90 NPUMEHANUCH crnegyouime 9 bykB
(1=10,k=20,A=30,u=40 un T1.4.), a angd 0bo3HaYEHNs uucCen
100, 200, ..., 900 — nocnegHue 9 byks (p = 100, o =200, T =300 1
17.4.). Hanpumep, uucno 141 obosHayanocb puo. Y CRaBsHCKKX
HapodOB 4MCNOBble 3Ha4yeHMss OyKB YCTaHOBUMWUCbL B MOPSAKe CrassHckas

CrnaBsHCKOro andaeuta, KOTOPbIM UCNONbL30Ban CHayana rnaronudy, a | Kupunimyeckas
3atem kupunnuuy. B Poccun cnassaHckas Hymepauus coxpaHunach go | HyMepauys

koHua XVII Beka. Mpu MeTpe | Bo306nagana Tak HasbiBaemas apabekast | | < = = -
Hymepauus, KOTOpou Mbl nonb3yemcs 1 ceivac. CnassHckasd | |- s
HyMepaLms COXpaHunach ToSbko B 60rocnyebHbIX KHUrax. e S g
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4. Pumckas cuctema CYUCTEHMUS.

[MpumeHsinacb 6onee [OBYX C MOMOBMHOW ThiCAY NeT Hasag B [pesBHem Pume. B
OCHOBE PUMCKOA CUCTEMbI CYMCIEeHWst nexanu 3Hakv | (ogwH naneu) ans uuena 1, V
(packpbiTas nagoHb) ans uuicna 5, X (gBe cnoxeHuole nagoHu) ans 10, L — ang
obo3HayeHnst umcna 50, a ana obosHaveHnst umcen 100, 500 n 1000 ctanu npUMeHsTb
nepBble OYKBbI COOTBETCTBYHOLMX NaTUHCKuX cnos (Centum — cto, Demimille — nonosuHa
Tbicaun, Mille — Tbicaya). YTobbl 3anMcaTb YACNO PUMNSHE pasfaranu ero Ha Cymmy
TbICAY, MONYTHLICAY, COTEH, NONYCOTEH, AECATKOB, NATKOB, eanHuy. Hanpumep, gecatnyHoe
uncno 28 npeacraensetcs cnepyowmm obpasom: XXVII=10+10+5+1+1+1 (oBa gecstka,
NATOK, TPW EANHULbI).

[1na 3an1Mcu NPOMEXYTOYHbIX YUCEN PUMMSHE UCMONb30BaNM He TONbLKO CIOXEHWUE,
HO 1 BblYMTaHue. [1py 3TOM NPUMEHANOCH Crieaytollee NPaBUoO: KaxXabli MEHbLIMIA 3HaK,
NOCTaBMEHHbIN cnpaBa OT Oonbluero, NpubaBnsAeTCs K €ro  3Ha4YeHW, a  Kaxdblu
MEHbLLIUIA 3HaK, NOCTABMEHHbIN CreBa OT DOsbLLEro, BbluUTaeTcs U3 Hero. Hanpumep: IX —
obosHavaer 9, XI — obosHavaeT 11. [LecaAtuyHoe umcno 99 umeer cnepywowee
npeacrasnenve: XCIX=(-=10+100) + (-1 +10).

B 4yém HeaoCTaTKM HEMO3ULMOHHbLIX CUCTEM CUMCIIEHUA?

5.2. [103ULNOHHbIE CUCTEMbI CYUCNEHUS

B MO3UUMOHHBLIX CMCTEMAX CUYMCNEHMSI KONMYECTBEHHbIW IKBMBANEHT (3HauyeHue)
LMpbI 3aBUCUT OT ee MecTa (Mo3nLKUKM) B 3anMcK Yuchna.

OCHOBHbIe AOCTOUHCTBA NIKOOON NO3ULMOHHOW CUCTEMbI CYUCNIEHNA — NPOCTOTa
BbIMOMHEHUS apUGMETUYECKNX onepauuin U OrpaHnYeHHoe KONUYECTBO CUMBOMOB (Lndp),
HeobxoaMMbIX Ans 3anucy NdbIX Yucen.

OcHOBaHWEM MO3WLIMOHHOM CUCTEMbI CHUUACMEHUS HA3bIBAETCA LENOe 4Mcno,
KOTOPOE PaBHO KONMYECTBY LM(p, MCNONb3yeMbIX ANS U300paxeHUa Yncen B faHHOM
CUCTEME CUYMCNEeHUA. 3a OCHOBAHME CUCTEMbl CUMCIIEHUA MOXHO NPUHATL Niodoe
4YUCNO He MeHbLuee 2.




HanmeHOBaHMe cMCTeMbl CYMCNIEHUSI COOTBETCTBYET €8 OCHOBaHMIO (AECATUYHaS,
[BOWYHAs!, BOCbMEPWYHAS, LIECTHaALaTEPUYHAS U T. 4.).

B cucteme cuncneHus ¢ OCHOBaHMEM § (G-MYHAs CUCTEMa CYUCNEHMS) eduHULaMK
paspsgoB CryxaT NnocneaoBaTeNbHble CTENEHN Yiucna §, MHaye roBopsi, q e4uHUL, Kakoro-
nmbo paspsiga obpasytoT eanHuly cregylowero  paspsga. [ns sanucy yicen B G-M4HOW
cucTeme cuncneHns Tpebyetca g pasnuyHblx undp (0,1,...,9 - 1).

B no3uumoHHON cucteme cumcneHnst noboe BELLECTBEHHOE 4YMCIIO B Pa3BEPHYTOM
(hopme MOXeT ObITb NPEeACTaBEHO B CreaytoleM Buae:
Ag= + (an1qQ™'+ an2q™2+ .. .+ @00+ aqq T+ axq?+ ... + amq™)
CBepHyTOM (POPMOIA 3an1CcK Yncra HasblBaeTCs 3anucb B BUIE:
Aq = ap-1an-2...a1a0,a-1...a-m

WHaye cBepHyTYI0 hopMy 3anucu Ha3blBalOT €CTECTBEHHOM UIu LI poBOA.

Mpumep 1. [ecatnyHoe umcno A= 4718,63 B pa3sepHyTON hopme 3anuLleTcs Tak:

A1o=4-103+7-102+1-10"+ 8100+ 6-10-" + 3-10-2

Mpumep 2. [lBomyHas cuctema cuucrieHns. B OBOWYHOM CUCTEME CUUCIEHMS
OCHOBaHue g = 2. B aTOM criyyae hopmyna npuHUMaeT Bua;

Ar= % (anr201+ apy2n2+ ..+ ap20+ ar2'+ ax22+ .. + am2m). 30ecb ai —
BO3MOXHbIe Lndopsl (0, 1).

3anucas gonyHoe yucno A2=1001,1 B pa3sepHYTOM BUaE ¥ NPOU3BEAS BbIYUCTIEHMS,
MOMYy4YMM 3TO YUCIIO, BbIPAXKEHHOE B AECATUYHON CUCTEME CUUCTIEHUS:

A=123+0-22+0-2'+1-20+ 1-:21=8+1+0,5=9,51.

Mpumep 3. BocbmepnyHas cuctema CHACTIEHMS.

OcHoBaHue: g = 8. Angpasut: 0, 1, 2, 3,4, 5,6, 7.

3anuwemM BOCbMEPUYHOE YUCHO Ag 7764,1 B pa3BepHyTOM BUAE W NPOU3BEAEM
BbIYMCIIEHMS, NOSYYUM 3TO YUCIIO, BbIPAXKEHHOE B ECATUYHON CUCTEME CYMCIIEHMS;

Ag=7-83+7-82+6-81+4-80+1-81 = 3584 + 448 + 48 + 4 + 0,125 = 4084,1251¢

Mpumep 4. LlecTHaguaTepnyHas cuctema CUMCEHMS.

OcHoBaHue: q = 16. Ancpasut: 0, 1,2, 3,4,5,6,7,8,9,A,B,C,D, E, F.

30€ecb TONMbKO AeCATb UMdp U3 LWecTHaauatT! umetoT obuenpuHaToe 0603HayYeHne
0,1, ...9. [Ina 3anuck octanbHbix umdgp (10, 11, 12, 13, 14 n 15) 0BbIMHO KUCMONL3YHOTCA
nepBsble NATb OYKB NaTMHCKoro andasuta. Utak, 3anucb 3AF1s 03HavaeT: 3AF6 = 3:162 +
10-16"+ 15-160 = 768 + 160 + 15 = 9431o.

BoobLue, ocHOBaHMEM CUCTEMbI CHACTIEHUS MOXET ObITb N0O0E HaTyparibHOe YKCHO.

anIMepr COOTBeTCTBVIﬂ CMCTEM CYUCIEHUSA C Pa3HbIMU OCHOBaHUAMM:

9 10 11 12 13 14 15 16 17 18 19

11 100 101 110 1111000 1001 (1010 1011 (1100 (1101 |1110 [1111 10000| 10001 | 10010 | 10011

3 |4 10 | 11 12 | 13 14 20 21 22 23 24 30 31 32 33 34

olo|w e
o|o|lo|o|o
ol e i e

10
21011 |12 |20 21|22 {100 (101 (102 110 111 (112 120 (121 122 200 201
2
2

3 |4 5 |6 7 |8 10 11 12 13 14 15 16 17 18 20 21

Mpumep 5. MNepesectn uncno 234,67 B gecatnuHyto cuctemy: OcHoBaHve: q = 7.
AndasuT: 0, 1, 2, 3, 4, 5, 6.



234,67=2-72+3-71+4-70+6-7-1=123§1o.

Ona nepeBoga uenoro pecATUYHOro uyucna N B cucTeMy cuUucCneHus ¢
ocHoBaHueM q Heobxoaumo N pasgenutb ¢ octaTkoMm (“Haueno") Ha q , 3anMcaHHoe B
TOW Xe AeCATUYHOW cucTeme. 3aTeM HEMONIHOe 4acTHOe, MOMyYeHHOe OT TaKoro
AEeNeHNs, HYXXHO CHOBa pa3fenuTb C OCTaTKOM Ha q , U T.A., NOKa nocneaHee
NoNy4YeHHOE HEMOMHOE YaCTHOE He CTaHeT paBHbIM Hynto. MNpeactaBneHnem yucna N
B HOBOM cuCTeMe cuucneHus OypeT nocnefoBaTeNbHOCTb OCTAaTKOB [eneHus,
U300paXKeHHbIX OAHOW @§-UMHOM LM(pPON M 3anucaHHbIX B nopsake, obpaTHOM
NopAAKY UX NONYYEHUS.

Mpumep 6. [lepeBegem uncno 75 M3 [JECATUYHOM CUCTEMbI B [BOWYHYIO,
BOCbMEPWYHYI0, LLIECTHAALATEPUYHYIO U NATEPUYHYIO CUCTEMBI:

B ABOWYHYHO. B BOCbMEPUYHYI0: B LIECTHAALATEPUYHYIO: B NATEPUYHY!O
75| 2 75| 8 75|16 75
|2 )6 i =
3 iL_B (Bg)11 " 4 |16 Za |15 |5
N NG 0 15 [3 |5
L 8 4) 0
B - 0 _o_ o

HanomuHanue: nepebivi octatok 11,
B 3TOM NpUMepe 3anucbiBaeTcs
WwecrHaauarepuuHon uudgpon B,

OtBeT: 7510 =1 001 0112 = 1135 = 4B16 = 300s.
[lepeBecTn 4ncno 7510 B TPOUYHYIO, CEMEPUYHYIO, ABAALATUNATEPUYHYIO CUCTEMBI
CYMCTIEHMS.

Ona nepeBoda npaBUNLHOM AECATUYHOW ApoOUM F B cCMCTEMy CUMCNEHMA C
OCHOBaHMEM @ HeobXxoAMMO F YMHOXMTb Ha @, 3anMCaHHOe B TOW Xe AeCATUYHOW
cucteme, 3atem Apo6HYH YacTb NONYYEHHOro NPOU3BeAEeHUA CHOBA YMHOXUTL Ha (,
W T. 4., AO Tex Nop, Noka ApobHas 4YacTb Oo4vepeaHOro Npou3BedeHUs He CTaHeT
paBHOW Hynto, NMMGO He OyaeT AOCTUrHYTa Tpebyemas TOYHOCTb U300OpaxeHUa yncna
F B g-n4HOM cucteme.

Mpumep 7. Tllepesegem uucno 0,36 ©3 [ECATUYHOW CUCTEMbI B [ABOMYHYIO,
BOCbMEPWYHYIO U LIECTHAALATEPUYHYIO:

0,)|_ 36 0,)|_ 36 {0,)| 36
o Q ZiNg sl bl 9 _16
0 [ 72 2 |, 88 5| 76
D ot 1 8 Nyt 16
1|44 7|, 04 (Cinn12| 16
L | 8
o | 88 ~0 32 Orser: 0,36,, = 0,5C,, ¢ npeaens-
~Y HOM aBCONIOTHOMA NOFPEUHOCTBIO
| ¥ |70 Orser: 0,36,, = 0,270, ¢ npegens- (16=)2 = 2-™.
N —4 HOW ABCONIOTHOR NOMPELLHOCTBIO
1 52 (842 = 2-13,

Oteer: 0,36,,= 0,01011,
C npeaenbHoi abconoTHOW
NOrPeWwHOCTLIO (2-8)/2 = 2-7




Ecnu Tpebyetca nepeBecTM B HOBYK CUCTEMY CHMCIEHUS CMeLIaHHOe YMCHO,
TO nepeBoA Lienow n ApOOHON YacTU NPOM3BOAUTCSA OTAENLHO.

MepeBoA BOCHLMEPUYHbIX M LWECTHAALATEPUYHbIX YMUCEN B ABOUYHYK CUCTEMY
OYeHb NPOCT: AOCTaTOYHO Kaxayo Uuchpy 3aMeHUTb IKBUBANEHTHOW e ABOWNYHOM
Tpnapow (Tponkon uudp) unm Tetpagon (YeTeepkon uudp).

Mpumep 8:

537,15 = 101 011 111, 0015 ;: 1A3,F6 =1 1010 0011, 1111>

LA B B LA S B

5 F I 1 1 Fa) F F

YtoObl nepeBecTM HMCNO M3 [OBOUYHOW CUCTEMbl B BOCHMEPUYHYH WU
WeCcTHaALATePUYHYI0, €ero HYXHO pa3duTb BReBO M BNpaBO OT 3anMATOW Ha Tpuagbl
(Ana BoCbMepUYHOW) WMNM TeTpadbl (ANA WeCTHaAUATePUYHON) U KaxAayw Takyo
rpynny 3aMeHUTb COOTBETCTBYHLLEN BOCbMEPUYHON (LuecTHaaLaTepuuHOn) uudpon.

Mpumep 9:

10101001,10111,= 10 101 001, 101 110, =25156, 10101001,10111,= 1010 1001, 1011 1000, = AS,B8 .
2 5 1 5 5 A 9 B 3

LL\anax(HeHMﬂ.

1. lNepeBegute uucna B OECATUYHYIO CUCTEMY, a 3aTeM MPOBepbTe pesynbTaTthl,
BbINONHMB 0OpaTHbIE NepeBoab!:

a) 10110112; 6) 101101112, | 8) 111000012; | 1) 0,10001102; | @) 110100,112;
e) 517s; %) 1010s; 3) 1234g; n) 0,34s; K) 123,41s;
n) 1F1s; M) ABCis; H) 10104¢; 0) 0,A41s; n) 1DE,C81s.

2. lepeBeaute uucna W3 AECATUYHOM CUCTEMbI B [BOWYHYK, BOCBMEPUYHYIO W
LECTHaLaTepUYHYt0, a 3aTeM NPOBEPLTE Pe3yrbTaThl, BbINOMHWB 0BpaTHbIE NepeBop!: a)
12510; 6) 22910; B) 8810; ) 37,2510; &) 206,1251o.

3. I'IepeBe,D,VlTe yucna un3 ,D,BOVNHOVI CUCTEMbI B BOCbMEPUYHYIO 1 LUECTHaAALATEPUYHYIO,
a 3aTeM NPOBEPbTe Pe3ynbTaThl, BbINOMHUB 0OpaTHbIE NepPeBoab!:

a) 1001111110111,01112; 6) 1110101011,10111012; B) 10111001,1011001112;

r) 1011110011100,112; o) 10111,11111011112; e) 1100010101,11001>.

4. MNepeBeanTe B ABONYHYIO 1 BOCbMEPUYHYIO CUCTEMDI LLECTHaALaTepUYHbIe Yucna: a)
2CE16; 6) 9F40+6; B) ABCDE16; 1) 1010,10146; &) 1ABC,9D16.
5. BbinonHute gencTeums:
1) CnoxwTe yucna:
a) 1011101, n o)

1011,1012 wn B) 10112, 112 w 1) 10112 , 11,12

11101112; 101,0112; 111,12; 1112;
2) Bbiuture:

a) 111213 101002; 6) 10,112 13 100,12; B) 11,1213 100102; 1) 100012 13 1110,112;
3) MNepeMHOXbTe Yncna:

a) 10110121 1012;  6) 11110121 11,012;  B) 1011,1121 101,12; 1) 10121 1111,0012;




6. B kakon cucteme CYMCIeHNst CpaBeasIMBO CrieayroLLee:
a) 20 + 25 =100; 6) 22 + 44 = 1107
[pumep  peweHns: B  kakom cucteme cumcnenms 21 + 24 = 1007
[TycTb X — MUcKomoe ocHoBaHWe cuctembl cuncnenms. Torga 100x=1-x2+0 - x1+ 0 - xO,
21x=2-x'+1-x0,24,=2 - x"+4 - x0. Taknm obpasom, x2=2x + 2x + 5unn x2-4x -5=0.
[onoXUTENBHLIM KOPHEM 3TOTO KBAAPATHOrO YpaBHEHUS ABNSIETCS X = 5.
OtBeT. Yncna 3anuncaHbl B NSTEPUYHON CUCTEME CHACTIEHUS.

7. [ecatnyHoe uncno 59 akeuBaneHTHO yucny 214 B HEKOTOPOM APYron cCUCTeMe
cyucnexus. Hangute ocHoBaHWe 3TOW CUCTEMBI.

= APUoOMETUYECKUNE OeUCTBUSR B PaSITUYHBLIX
s NMNO3ULMOHHBIX CUCTEeMaxX CYUCIeHUs™

PaccMoTpM  OCHOBHble  apu(DMETUYECKNE [ENCTBUS  (CMOXEHWE, BblYUTaHWeE,
YMHOXEHWE W OeNeHue) B [OBOMYHOW, BOCbMEPWYHOW W LUECTHAAUATEPUYHON CUCTEMAX
cuncnenns. [ina atoro yaobHo nonb3oBaThCs CreumanbHbiMU Tabnuuamn: CNoXeHUs W
YMHOXEHMS.

Tabnuua CrnoXeHus:

OeonyHass CC | BocbmepuyHasa CC lectHaguatepuyHas CC

+ |0 1 + |01 234 567 + |01 23 4 5 6 7T 8 9 5 B2 DE F
ool njo 1 234 567 ool 23 4 586 7 %8 9 5 BC D EF
1 ]110 1|1 232 435 6 710 1 1234 5 6 7 8 8 & B CD E F IO
201234 58 71011 2 234 5 46 7T E O 58 B CDE F 1011

32456 7101112 3 345 464 7T 2 8 4 B CDEF 101112

4 14 56 710111213 4 4 54 7T 8B 9 4 B C DE F 1011 1213

A 05 a8 71011121314 5 56 7T 2 0 A B C D EF 1011 12 13 14

G |6 7101112131415 f 67 5 9 4 BC D E FI0 1112 13 14135

T 17T 10111213141516 7 TES 5 B CD E F 10111213 14 15 14

2 &9 A B C DE F 1011121314 15 16 17

Q 9 B C D EF 101112131415 16 17 1B

Al BC D E F1O011 121314 1316 17 18 19

E|lBCD EF 101112131415 16 17 18 1% 14

C|CDE F 10 111213141516 17 18 19 14 1B

DIDE F 10 11 12 13141516 17 12 19 14 1B 12

E|E F 1011 1213 141516 17 12 19 14 1B 1 1D

F1F 1011 1213 14 15 16 17 18 18 14 1B 1C 1D 1E

Mpumep 1. Cnoxum yucna 141,5 n 59,75 B pasnunyxbix CC.

141,510 + 59,7510: | 1000110112+ 111011112 - | 21545 + T3 62 | 8D 815 + 3B Cis:
1415 100011011 2154 8D.8
_99.75 111011,11 73,6 3BC
201,25 11001001.01 311,2 C94
Mpumep 2. Boiytem yncno 59,75 n3 uncna 201,25,
201251 —59,7541 | 11001001012 — 111011,112 - 311,25 — 7366 C9415 — 3B, Cis-
201,25 11001001,01 3,2 C94
59,75 111011.11 73,6 3B,C
141,50 10001101,10 2154 8D,8




Tabnuua yMHOXeHUS:

[1BonyHast CC

BocbmepuyHasa CC

*10 1
010 0
110 1

*

01 2 3 4 5 6 7

=1 onoth B B o—

Lh

0
&

T k)
N
S

012 14 16
11 14 17 22 25
10 14 20 24 30 34
12 17 24 31 36 43
14 22 30 36 44 52

[a:A R N N
—
—
—
—

oD D D D D D D
=1 onoth el B o—

16 25 34 43 52 61

[Tpumep 3. NepemHoxum yucna 115 n 91:

11510 - 1510: 11100112 - 1100112: 1635 - 63s:
115 1110011 163
51 110011 53
115 1110011 531
575 1110011 1262
5865 1110011 13351
1110011
1011011101001
L|_\Yr|pa>|<|-|e|-|v|ﬂ.
1. Crnoxute uucrma, a 3aTeM MpoBepbTe Pe3ynbTaThl, BbIMOMHUB

COOTBETCTBYKOLLINE OECATUYHbIE CITOXEHNA:

11011, 11,1, n 1113

a) 10111012 1 11101112,

6) 1011,1012 1 101,0112;

B) 1011, 1121 111,13,

n) 37s 1 75g; e) 165s n 37s; X) 7,98 U 14,6s; 3) Bs, 173 1 7s;

VI) A 1 Fig: K) 1916 1 Cg; J'I) A,Bis n E,F6; M) E+s, 916 U F6.
2. BblyTuTe:

a) 111213 101002; |6) 10,11213100,12; | B) 111,12 13 100102; | r) 100012 n3 1110,112;

n0) 155 13 20s; e) 473 n3 102g; X) 56,7s 3 101s; | 3) 16,545 13 30,01s;

VI) 1A16 13 31 16, K) FOE s 13 2A3016; J'I) D,1 16 N3 B,9216; M) ABC16 13 5678+s.

3. [lepeMHOXbTE Yucna:

a) 10110121 1012; [ 6) 11110121 11,012; [ B) 1011,1121m 101,12; | r) 10121 1111,0012;

n) 375 4g; X) 7,98 1 1,08; e) 16s 1 7s; 3) 6,258 1 7,12s.
4. BbluncnnTe 3Ha4eHNs BbIPAXKEHWIA:

a) 2565 + 10110,12 - (608 + 1210) - 1F15; | B) 101010 + (10616 - 110111012) - 12s.

5. Pacnonoxute crneayoLiue Yicna B nopsiake BO3pacTaHus:

a) 74s, 1100102, 7010, 381s;

0) 6E+e, 1425, 11010012, 10040

B) 7773, 1011111115, 2FF+6, 50010;

r) 10010, 11000002, 60+, 141s.
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http://Sbyte.ru/11/0009.php

1. IBOM4HOE KOAUPOBaHME TEKCTOBOW MH(popMaLuu (NOBTOpPeHUE)

[Ona kogupoBaHWA OQHOro CUMBOMA UCMONb3YETCA KONUYECTBO MHGopMauuu,
paBHoe 1 6anTy, T0 ecTb | =1 6anT = 8 buToB.

Ecnu paccmaTpuBaTb CUMBOJbI KaK PaBHOBO3MOXHble COObITUSA, TO N0 opmyne
(N = 2!) MOXHO BbIYMCNIUTb, KAaKoe KONMMYECTBO Pa3niyHbIX CMBOMOB MOXHO 3aKOAMPOBATb:
N = 2! = 28 = 256.

Kaxgomy cuMBORNY CTaBUTCA B COOTBETCTBIE YHMKANbHbIN AeCATUYHbIN Kod oT 0 fo
255 vnu cooTBeTCTBYOWMN emy ABOMYHbIM Kog oT 00000000 mo 11111111, Takum
0Bpa3om, YeNoBEK pasnnmyaeT CUMBOSIbI N0 UX HAYePTaHUAM, a KOMMbIOTEP — MO UX KOAaM.

Cxema KogupoBaHusA UHhopMaLum CxeMa feKkoaupoBaHus MUHGOpMaLum
|
| ¥ ‘
OHNEPATHBHAA OLEPATHBHAA ‘ -
HAMATH HAMATSH -
Haxcamue . 5 Hsouunsiic Koo om Jeouunsiin koo om : Hzodpancenue
Ha Kiasuuy | Kodosax matiauya > 00000000 001111111 ) 00000000 001111111 lD Kobeoan malnzne: > CUME0.10 HA IKPAHE

MpucBoeHne cMMBONY KOHKPETHOro koaa hukcupyeTca B KogoBoOW Tabnuue.

Kogpl ¢ 0 no 32 cooTBETCTBYIOT Onepauusm (nepesos CTpoku, Beog npobena u 1.4.). Kogel ¢ 33 no
127 ABNAKTCA MHTEPHALUMOHAmNbHLIMU U COOTBETCTBYIOT CUMBOJSIAM NATUHCKOrO andasuTa, uudpam,
3HaKkam apudMeTMYeCKUX onepauuii M 3Hakam npenuHanusl. Kogbl ¢ 128 no 255 aensioTcs
HaLUMOHamnbHbIMK, TO €CTb B HaLMOHAsbHbIX KOOMPOBKAaX OZHOMY W TOMY e KOdy COOTBETCTBYHOT
pasnnyHble CUMBONbI.

WHTepHaUMOHabHaa YacTb TabmMUbl || =e | | " [# | $ (% | & | " | (| )| = |+ | , | -] .
. 32 33 34 35 S6 3T 35 33 40 41 42 43 44 45 46

ASCII (American Standard o123 ]als|6|z|[8]a]|:|:|<[=]>
. 4& 43 50 51 52 53 54 55 56 5T 55 53 B0 &1 62
Information Interchange) @|a|B|c|D|[E[F|[G|H|[1[J][K[L[M|N
B4 B5 BE BT B B3 o Il T2 T3 I 5 TG T I

Pl R|S|T|U |V IW|IX|Y|Z2|[|[Mv]1]"

*la|lb|lc|d]e | f]|g]| h|] ilk| 1 |m|n

=1} ar 35 33 100 101 102 105 104 105 106 107 105 103 110

plag|r|s|t|lu|v| w|x|y|z|{]|I]]}Y "~

112 113 114 115 116 17 115 113 120 121 122 123 124 125 126 L

HaumoHanbHas yactb  T1abmmubl || = | L rfa (S 24 o™ m|BIL]1

125 k) 130 13 132 | 133 134 135 136 137 135 [ 133 140 EAl 142 | 143
u e | [ < Z | nbsp J =2 . T
144 145 ME | 147 & | 143 150 1 152 153 154 155 156 157 158 153
= I L] L AT

=|l{FlE|r|r|3a|n|n]|F" k| 1k
160 161 162 163 164 165 166 167 165 163 1o m 112 173 174 175

L E | = — Ll L AL

”’ r =| E ‘” A (T (T || = —| T ‘”’ r
116 1 it | 13 150 18 G2 | 153 154 165 156 1567 15 163 G0 | 13

w|lal|lb6|lu|la|le|dh|r|x|wmw|a|k|n|m|[H|o
132 193 134 135 136 137 135 133 200 201 202 20F 204 | 20n 206 207

n A p C T b4 H B b bl 3 1] 3 113 Y b
203 | 208 ] 20 21 212 | 213 | 214 215 | 26 | 2T | s | 218 | a0 | @ | 222 | 223

wiA|Ib|lULIAE|D(IT| X UIH K| ND|WM[H|O

224 | 225 | 226 | 227 | 225 | 223 | 230 | 251 | 252 | 253 | 234 | 235 | 236 | 237 | 25 [ 233

nia/P|C|T|¥ W B  b|bl| 3|3 WL[Y|Db

240 | 24 242 | 243 | 244 | 245 | 246 | 247 | 245 | 243 | 250 28 252 | 253 | 254 | 255
=}

ASCII (KOW-8)

10


http://5byte.ru/11/0009.php

o SC Al a & | T I|€|%|E|l<|n|H|0|¥
HaU'MOHaanaH L'IaCTb Ta nMLl'bI A Il 125 123 13,0 131 1:’5,2 155 1354 1355 1356 1357 155 1353 140 141 142 1473
(CP-1251) a| e le - —E[™IE]> )b ald|y
144 145 146 147 1435 143 150 151 152 155 154 155 156 157 155 153
sp| w | BI| B % | @ | V| §8|E 0| «| = s |
160 161 162 1635 164 165 166 167 165 163 1m0 M 172 175 174 175
cla|m| s |p|T| +|E|N|B|>»|3|R|ali

176 1T s AE] 150 181 152 153 154 155 156 15T 158 153 130 13

Alb|B|T A E|XK|3I|{H|H|K|N[M[H|] O]|N

132 133 134 133 138 1ar 133 133 | 200 | 201 | 202 | 203 | 204 | 205 [ 206 | 207

P C|T|(¥Y (| x| | H({Wl(W|Db|bl|{b|2|]HA

208 | 203 | 20 21 212 213 214 215 216 217 21 213 220 | 21 222 | 283

a i B r n e H 3 M 2] K n ] H o n
224 | 225 | 226 | 227 | 225 | 223 | as0 | 23 | 232 | 253 | 254 | 235 | 256 | 2371 | 235 | 233

plec| T |y |d|x|y|9vy|w|w|b|w|b|3|w|A
240 | 241 242 | 243 | 244 | 245 246 | 247 | 245 | 243 | 250 251 252 | 253 254 255

B HacTosiLlee Bpemsi LUMPOKOE pacnpoCTpaHeHWe MOnyYnsT HOBbIM MEXAyHapOaHbl CTaHaapT
Unicode, KOTOpbIA OTBOAUT Ha Kaxablid CUMBON He oauH 6ailT, a ABa, NO3TOMY C €ro NOMOLLb MOXHO
3akogupoBatb He 256 cumeonos, a N = 26 = 65536 pasnuyHbIX CUMBOSIOB. Ty KOAMPOBKY
nozaepxmsatot nocregHue sepcun nnatgopmsl Microsoft Windows&Office (HaunHas ¢ 1997 roga).

MpakTyeckan pabora®.
1. OnpegeneHne YNCNOBOro Koaa cCMMBONa
3anyctuTtb TekcToBbIM pedaktop MS Word. | o= , 2

BesecTin komanay [BcTaska- Cumson...]. Ha akpame || s
nosBUTCA  guanoroBas  naHenb  Cumson. ||[v]i1 a[r| [s|Elele]« = -[a[1][*]+
LleHTpanbHyto YacTb A1anoroBoro OkHa 3aHumaeT || Ll rwi9| e Neje » j S|s|TjAB
6 B|T|J|E|X|3|MH KEIMH|OP|C
Tabnuua CMMBONOB /NS ONPe/ENeHHOro wpndTa ||f riy e x| B bl 5[50k a] 6 .
(Hanpumep, Times New Roman). R
B maxHom cnydae cumson JT umeet kop 203 | |[=111-lal® |2z =l t]ofalx %] v]E[T]
M3 «kvpunimua  (mec)».  BelBepute B | T TER e el
BbiNajatollem crucke Apyrie Tunbl KOOUPOBKW, | e

nocMoTpuTe, Kak MeHseTcs Kop 3Haka.

2. BBog cMMBOMOB MO YMCOBOMY KoAy

1. 3anyctuTb cTaHgapTHyto nporpammy brokHom. C NOMOLUBIO [OMNOSTHUTESIbHOM
LMpoBON Knaematypbl npu Haxaton knasuwe {Alt} Beectn umcno 0224, oTnycTuTb
knasuwy {Alt}. B nokymeHTe nosisutca cumson "a". MoBTopuTh npoueadypy 4ns YUCIIOBbIX
kogoB ot 0225 go 0233. B gokymeHTe nosiBUTCSA NOCrenoBaTenbHOCTb M3 12 CMMBOMOB
"aberoexsun” B kogmposke Windows (CP1251).

2. C noMOLLbH0 AOMOMHATENBHOW LIMGPOBOM KnaBuaTypbl Npu HaxaTon knasuwe {Alt}
BBECTW 4uCno 224, B [OKYMeHTe nosisutca cumeon "p". lloBToputb npouedypy Ons
YMCNOBbIX KOOOB OT 225 [0 233, B [JOKYMEHTe MOSBUTCA NOCNeaoBaTeNlbHOCTb 13 12
cumsonos "peTydpxuywi” B kogmposke MS-DOS (CP866).

LL\anax(HeHMﬂ.

1. Wcnonb3ys Tabmuuy cumsonos (MS Word), 3anucatb nocrnenoBaTesisHOCTb
OecATUYHbIX YncnoBbix kogos B koauposke Windows (CP1251) ans cnosa "komnbtoTep”.

2. Wcnonb3ys briokHoT, onpedenuTb, kakoe crnoBo B koauposke Windows (CP1251)
3aJaHO NOCnNeaoBaTENbHOCTBLIO YACTOBBLIX KOAOB: 225, 224, 233, 242.
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2. [IBonyHoe KogmpoBaHue rpachuyeckon nHopmauum (noBTopeHue)
2.1. KogupoBaHue pacTpoBOro n3oopaxeHus

CocTaBbTe KOHCNEKT N0 MaTepuanam nexkumm:

1. M'pachmnyeckan nHopmaums;

2. MNukcen (picsel — PICture'S ELement);

3. Pactp;

4. PaspeLieHue;

5. Metoab! hopMMpOBaHMA LIBETHOrO M300paXeHHs;

6. OCHOBHbIe pacTpoBble hopmaThbl;

7. locTOMHCTBA M HEeAOCTaTKN PacTPOBLIX M300paXeHUHN.

CTpOKM, U3 KOTOPbIX COCTOUT U30BpaKeHNe, MOXHO NPoCMaTpPUBaTL CBEPXY BHU3 ApYr
3a Opyrom, kak 6bl COCTaBMB M3 HUX OAHY CMAOLWHYI NUHMIO. [locne nosHoro npocmoTpa
NepBOM CTPOKWU MPOCMATPMBAETCs BTOPas, 3a Hell TpeTbs, NOTOM YeTBepTas W T. 4. A0
nocnegHen CTPOKW 9KpaHa. TaK Kak Kaxdas W3  CTPOK npeacTtaBnsieT  coboil
NocneaoBaTeNbHOCTb NMUKCENOB, TO BCE U300OPaXEHME, BbITAHYTOE B JIMHWIO, TAKKE MOXHO
cunTaTh NIMHENHOW NOCNe0BaTENbHOCTLI0 3NEMEHTAPHBIX TOYEK.

Mpumep. yctb un3obpaxeHne umeer pasmep 640x480 Touyek. Torga nuMHenHas
nocnegoBatenbHOCTb Touek byaet coctosaTb 13 640x480=307200 nukcenos.

KoguposaHue B 1 bute 3akoamMpoBaHo COCTOSIHME 1001
MOHOXPOMHOTO OZHOrO NUKCens MOHOXPOMHOTO 0110
n3obpaxeHus (aga | n30bpaxeHms. 0100
KOHTPACTHbIX 1 cTpoka = 640 Touek = 640 6ut = 80 1001
LeTa). YepHbin 6anT.

uget - «1», 6enbin | Bcé nsobpaxerune — 38400 bant

— «0».

KoaupoBaHue CocTosHue 1 nuKkcens 3akoanMpoBaHo 00 11 00 01
LUBETHOIO ABYMA Butamu. 01 00 10 00
n3obpaxeHus (4 1 cTpoka = 640 Tovek = 1280 but = 00 10 00 01
LBeTa). 160 GanT. 01 00 11 00

Bcé nsobpaxeHue - Bant

KoampoBaHue CocTosiHMe 1 nuKcens 3aKoaMpoBaHoO

MOHOXPOMHOT0 8 butamu (1 6anTom)

n300paxeHus ¢ 1 cTpoka = out = *
OTTEHKaMW CEporo Ganr.

(256 pa3nnyHbIx Bcé nsobpaxeHue: baut

OTTEHKOB Ceporo)

2.2. KogmpoBaHue BEKTOPHbIX U300paXeHUn

BektopHoe u300paxeHue npeacTtaBnseT coboW COBOKYMHOCTb rpadhmyecKkmx
NPUMUTUBOB (TOYKa, OTpe3oK, annunc...). Kaxabim npumuTMB onucbiBaeTcs
maTtematuyeckumu popmynamu. KoguposaHue 3aBUCTU OT NPMKNAAHON cpeabl.
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CocTaBbTe KOHCNEKT N0 MaTepuanam nexkumm:
1. Ba30BbIN 06LEKT BEKTOPHOW rpadvKu;
2. Cnocob chopmupoBaHuA n300paxeHus;
3. OcHOBHbIe BeKTOpPHble hopMaThl;
4. locTOMHCTBA M HeAOCTaTKU BEKTOPHbIX U300paXKeHUN.
2.3. OpakranbHas rpacduka

Kpome pacTpoBOM 1 BEKTOPHOW rpadhukn CyLLEeCTBYET elle u ppakTanbHas rpadmka,
B KOTOpPOW (POpMUPOBaHME W30DPaXeHUA LIESIMKOM OCHOBAHO Ha MaTeMaTUyecKux
(hopmynax, ypaBHEHUSX, OMUCHIBAIOWMX Te UMK MHble Urypbl, MOBEPXHOCTK, Tena. [pu
9TOM CamO0 u300paxeHne B NaMATM KOMMbIOTEpPa (DAKTUYECKM HE XPaHUTCA — OHO
nosyyaeTca kak pesynbtat 06paboTKM HEKOTOPbIX AaHHbIX. Takum Crnocobom mMoryT ObiTh
NOMyYeHbl Aaxe AOBOMbHO PeanucTUYHble N300paxeHns NPUPOAHLIX NaHAWadToB.

3. [1BouyHOE KoaMpoBaHMe YMCnoBon UHdopmauuu.
http://rus-edu.bg/edu/online/inf/bookinf/theory/chapter4/1 4.htmi
3.1. MpeacraBneHune uenbix Yncen. Llensie uicna MoryT NpeacTaBnsATLCS B KOMMbIOTEPE
CO 3HaKoM unu 6e3 3Haka

Llenble yncna 6e3 3Haka 0ObI4HO 3aHMMAIOT B NaMsTW KOMNbOTEPA OAMH UMK [Ba
banta. B ogHoBainToBOM thopmate npuHumatoT 3HadeHust ot 000000002 oo 111111112, B
nsybanTosom popmare - ot 00000000 000000002 go 11111111 111111112.

[lnana3oHbl 3Ha4YeHUN LienbIX Yucen 6e3 3Haka

dopmat uncna B bantax Avanasox
3anncb ¢ NopsiaKoM O6bIYyHasa 3anucb
1 0...281 0..255
2 0...216-1 0...65535
Mpumepsbl:
a) uncno 7210 = 10010002 B Eﬁ:‘ﬁpf“gﬁzpﬂﬂ“ ﬁﬁﬁ

oaHobanToBOM (hopmare:

1514 131211 10 9 & 7 6 & 4 23 2 1

[oToToTo |u|u|0|n|u|1|u|nl1Iululul

HoMepa pazpagoe
BTl yKucha

6) 310 e uncno B
ABYyOanToOBOM (popmarte:

Homepa paspsgos

B) yuneno 65535 B 1514 131211 10 9 8 7 6 5 4 2
EWUTELI YyXChA

. IR |1|1|1|1|1|1|1|1|1|1|1|1|
ABYyOanToOBOM (popmarte:

Llenble yncna co 3HakoM 0ObIYHO 3aHMMAIOT B NaMsTU KOMMbOTEPA OAWH, ABa MW
yeTblpe banTa, NPy 3TOM NEBLIN (CTapLUMIA) pa3psid COAEPXKMT MHKOPMALMIO O 3HaKE Yucna.
[nana3oHbl 3Ha4eHWUN LenbIX Yucen co 3HaKOM

. [lnanasoH
dopmar yucna B 6aiTax
3anmcb C NopsiaKoM OBblvHas 3anuch
1 27 ... 271 -128 ... 127
2 215 .., 2151 -32768 ... 32767

4 -281 ... 2811 -2147483648 ... 2147483647
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[lon opgHobanWTOBOM (hopmMaTe NS 3HaKa OTBOAMTCA OAWMH paspsid, a Ans uudp
abConTHOI BENNYMNHBI — CEMb Pa3psoB.

B KOMMbIOTEPHON TEXHUKE MPUMEHATCA TPU OPMbI KOAMPOBAHUSA LEMbIX YUCEN CO
3HaKOM: MPAMON Kof, 00paTHLIN KoA, AOMONHUTENbHBLIN KOA.

OOpaTHbIN ¥ OONONHMTENbHbLIA KOA MO3BONSAKT 3aMEHUTb  pPasHOOOpasHble
apuOMETNYECKME OnepaLiMm onepaLmen CroXeHUs:

[lonoxuTenbHble Yucna B NPAMOM, Hucno 1,21, Hucno 127,=1111111,
0bpaTHOM 1 JOMOMHUTENBHOM [efofofofefalof1] [of 11 f11]1]
Kodax BbIrmaasaT OAMHAKOBO — B 3Hak 4yucna "+" 3Hak 1uchna "+"

3HaKOBOM pas3psige CTouT uudpa
«0»:

OTpVILI,aTeJ'IbeIe yucna B NPSIMOM MpaMou ko yucna - 1 MNpamoi kea yucna - 127
Koae: [1[ofofo[ojo[o]1] T[]
3HaK yucna "-" 3HakK 4yucna "-"

Uueno: -1 Hucno: -127
OTpVILI,aTeJ'Ibele 41Cra B Kea moayna yucna: 0 0000001 Koa mogyna yucna: 01111111
06pa'|'|-|0|v| koge (l‘lOﬂyLlaeTCﬂ OGparHbiii kog yuena: 11111110 O6parHei Kog yucna: 1 0000000
NHBEPTUPOBAHMEM LINdP NENERENCNENERCE [1[0]0]a0[0[6]d]
ABOWYHOIo KOda moayns qmcna):
OTpVILI,aTeJ'IbeIe yucna B HdononHuTensHbId kKOG Yuena -1 JononHuTENEHbIN Kog Yuena - 127
[OMONHNUTENBHOM KOoZe AEEEEEEE [1]e]0]ojofoj0]1]

(nonyyaeTcs n3 obpaTHoro koaa
npubaBneHnem eamHNULbI K
MnafLemy paspsay):

OBbI4HO OTpULATENbHbIE AECATUYHbIE YMCa NPU BBOAE B MalLMHY aBTOMaTU4YeCKM
npeobpasyroTca B 0OpaTHbIN UNKU AONONHUTENbHbLIA ABOMYHbLIN KOA W B TaKOM BuAe
XpaHSATCS, NepeMeLLanTcs WU yvacTByloT B onepauusix. MNpu BbIBOAe Takux 4ucen u3
MalLLWHbI NponcxoanT obpaTHoe npeobpa3oBaHme B OTpULIATENbHbIE AECATUYHbIE YMCna.

3.2%. MpepcTaBneHune BelWeCTBEHHbIX YMCen.

Cuctema BelECTBEHHbIX 4YuMCen B MaTemMaTMY4eCKMX  BbIYMCNEHUAX
npeanonaraeTcs HenpepbIBHOW U OECKOHEYHOM, T.. He UMEKLWeEeN OorpaHUY4eHUn Ha
Anana3oH U TOMHOCTb NpeAcTaBNeHus Yucen.

B KoMMbloTepax Yucrna XpaHsTcs B PErucTpax M sueikax namsTi C OrpaHUYEHHbIM
KONMMYECTBOM Pa3psiioB.

[ToaTOMy cucTema BeleCTBEHHbIX YMCen, NpeAcTaBUMbIX B MaluMHe, ABNAETCA
ANCKPETHOWN (NpepbIBHOW) U KOHEYHOW.

[paBuna 3anucu 1) ;
BELLECTBEHHbIX 2)
yncen:

Mpumep: 1.25=1.25-100=0.125-101=0.0125-102=12.5- 1.0'1 =
125.0-102=1250.0-103=....
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Ilioboe ymncno N B CUCTEME CUMCIIEHMS C OCHOBAHWEM  MOXHO 3anucathb B Biuge N =M - g»,
roe M — mHoXuTenb, codepxalyuii Bce UMdpbl YMcna (MaHTucca), a p — LEenoe 4ucro,
Ha3blBaemMoe nopsiakoMm. Takonm cnocob 3anucu ymcen HasbiBaeTCs NpeacTaBlieHMeM
yucna ¢ nnaBarLen TOYKON.

HopmanusosaHHoe
4ncno

[MpuMepbl HOPMaNM30BAHHOTO NPEACTABNEHMS YNCENT:

[ecatuyHas cuctema [BonyHas cuctema
753.15=0.75315 - 103, —101.01 =—0.10101 - 2" (nopsigok 112 = 310)
—0.000034 = — 0.34 - 104 0.000011 = 0.11 - 2-1% (nopsiaok —1002 = —41g)

CprKTypa KoAnpoBaHUA BelleCTBEHHbIX Yuces B KOMMNbIoTEepe:
n-1 n-2 1 0

\.’VQ/\‘\,——_—/

3HaK M3HTUCCDI CmeweHHsIA NopAAOK AGCONIOTHAA BENVMYNHE MAHTUCCh!

30ecb NOPAAOK N-pa3psAHOro HOPManu3OBaHHOFO YMCna 3afdaeTcs B Tak
Ha3biBaeMoOW CMeleHHOW dopme: ecnu AnNA 3afaHUA NoOpsgKa BblaeneHo k
pa3pagoB, TO K WCTUHHOMY 3Ha4YeHU MNOpsiAKa, MNpeacTaBnNeHHOro B
AOMONHUTENLHOM Kopge, npubaBnalT cmelieHue, paBHoe (2k1 — 1). Hanpumep,
NopsAAoK, NPMHUMAIOLWMIK 3HaYeHns B anana3oHe oT —128 no +127, npeacraBnseTcs
CMELLEHHbIM NOPAAKOM, 3HaYEHUA KOToporo meHatoTcs ot 0 o 255.

BewecTBeHHbIN hopmaT ¢ m-pa3psaaHOM MaHTMCCOW NO3BONAET abCOMIOTHO
TOYHO NpeacTaBnNATbL M-pa3psgdHble Uenble Ynucna, T. €. nodoe ABOMYHOE uenoe
yucno, coaepxawee He Oonee m pa3paaoB, MOXET ObiTb 0e3 UCKaKEHUW
npeobpa3oBaHO B BELECTBEHHbIN hopmar.

LI_\YﬂpamHeHMFI.

1. 3anuwmTe yMeHbLaloWmMnes pag uicen +3, +2, ..., -3 B ogHobanToBoM opmarte:
a) B NpsiMOM kogZe; 6) B 0bpaTHOM kofe; B) B JOMONMHUTENBHOM KOAe.

2. 3anuwumte yncna B npsmom koge (dopmat 1 6anr): a) 31; 6) -63; B) 65; 1) -128.

3. 3anuwuTe ymcna B 06paTHOM ¥ JONOSTHUTENBHOM Kogax (popmat 1 6aiT): a) -9; 6)
-15; B) -127; 1) -128.
4. [1Bon4yHOE KOoaMpoBaHUe 3BYKOBOW U BMAEO MH(OpMaLmuu

PasButne cnoco6oB KoaupoBaHuUS 3BYKOBOW WHcpopmauuu, a
TaKXXe ABUXKYLMXCA M300paXeHNn — aHUMaumMn U BUAeO3anucen — NPOUCXOAMNO ¢
3anasgbliBaHUEM  OTHOCUTENbHO  PAacCMOTPEHHbIX  Bblle  Pa3HOBUMAHOCTEN
uHcpopmauuu. [lpremnemble C€nocobbl XpaHEHUs W BOCMPOWU3BEAEHWUS C  MOMOLLbHO
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KOMMbIOTEPA 3BYKOBLIX W BUOEO3aANMUCEN MOSBANMCL TOMbKO B AEBSHOCTbIX rofax
OBafuatoro Beka. OTW cnocobbl paboTbl CO 3BYKOM W BMAEO MOMYYMnK HasBaHWe
MYNbTUMEANUHBLIX TEXHOMOTUMN.

3BYK npeacrasnset cobon 4OCTaTOYHO CMOXHOE

HenpepbIBHOE konebaHue Bo3ayxa. Takue t ”qu HW\ ib' W‘ W’ i
HEenpepbIBHbLIE CUrHaMbI MOXHO C AOCTAaTOYHOM

TOYHOCTbIO NPeACTaBNATh B BUAE CYMMbI -.‘-QW
HEKOTOPOro YMcna NPOCTENLWMX CUHYCOMOANbHbIX

koneodaHui.
Kaxgas cuHycompa, MOXET ObiTb TOYHO 3agaHa HEKOTOPbIM Habopom
YUCNOBbLIX MNapaMeTpoB - amnnuTyAbl, ha3bl M 4acTOTbl, KOTOPble MOXHO

pacCcMaTpuBaThb KaK KOO 3BYKa B HEKOTOprVI MOMEHT BPEMEHMW.

TakoW NoAxo4 K 3anncu 3ByKa Ha3blBaeTCs Npeobpa3oBaHNEM B LIMGPOBYO (opmy,

OumdpoBbiBaHue HenpepbIBHbIA 3BYKOBOW CUrHAN 3aMEHSIETCS AUCKPETHBIM (TO €CThb
(auckpeTnsaums) COCTOSAILLMM M3 pasfenbHbIX 31EMEHTOB) HAbOPOM 3HaYeHWUn curHana
3BYKOBOIO CUrHana | B HEKOTOPbIE MOMEHTbLI BPEMEHM.

B Hactosiee BpeMsi MNpu 3anuMcu 3ByKa B MYIbTUMEOWWHBIX  TEXHOSOMUsIX
npumeHsoTes vactotel 8, 11, 22 n 44 kl'y. Tak, yacToTa guckpeTtusauum 44 kunorepua
O3Ha4aeT, YTO OfHa CeKyHOa HenpepbiBHOTO 3BYYaHWUs 3aMeHsieTCs HabopoM M3 Copoka
YeTbIpeX ThICAY OTAENbHbIX OTCYETOB CUrHana. Yem Bbille YacToTa AWUCKPETU3aLMK, TeM
nyyLe Ka4yecTBO OLUMPPOBAHHOIO 3BYKa.

KauectBo npeobpas3oBaHusi 3Byka B LMGPOBYO pOpMy OnpedensieTcst He TOMNbKO
4acTOTOW OMCKPETU3aLMK, HO U KONMYecTBOM OUTOB NamsTW, OTBOAMMbBIX Ha 3anucb Koda
OQHOro oTcyeTa. 3TOT NapameTp MNPUHSTO HasblBaTb Pa3psOHOCTLIO NpeobpasoBaHust. B
HacTosLLee BpeMsi 00bIMHO MCMONb3YeTCs pa3psaHoCTb 8,16 1 24 buT.

Takum  0bpasom, Kaxabld  OTAENbHbIN  OTCYET  OMUCLIBAETCS  HEKOTOPOM
COBOKYMHOCTBIO YMCEN, KOTOPYI0 MOXHO NpeobpasoBaTth B ABOMYHbIN KOA.

[Mpn KoOMpoBaHUM BUAEOMHGOPMALMK TpebyeTcs CUHXPOHMU3aUMS U306paxKeHns co
3BYKOBbIM COMPOBOXAEHNEM.

OcHoBHble MynbTUMeAMUHbIE hopmaThl

WAV (ot WAVeform-audio — MIDI (Musical Instruments Digital Interface —
BOJTHOBas hopMa ayamo) LndpoBon MHTEPGENC MY3bIKallbHbIX MHCTPYMEHTOB)
AVI (Audio-Video Interleaved — MPEG (Moving Pictures Experts Group - rpynna
yepeayroLeecs ayamo 1 B1aeo) 9KCMEPTOB MO ABMXKYLLMMCS M300paXKEHUSM)

OavH 1 TOT Xe KoA pa3HbIMM NporpaMmMamu MOXET pacCMmaTpuBaTbCA U Kak
YMCNOo, M KaK TEKCT, U KaK n3obpaxeHue, N Kak 3ByK. Kak MMeHHO TpakTyeTca TOT Unu
WHOW MaLWIWHHLIW Kof, onpeaenseTca obpadatbiBatowen 3ToT kog MPOrPAMMOMW.

16




 EDvHMUL! WHCOPMAaUWK. PasinyHbIe NopXomps!
2. K M3MepeHuIio KonmyecTsa MHGopMaLyy

1. MonaATne "nHdopmaumua”, BUAbLI, CBOUCTBA U CNOCOOLI NpeacTaBneHUs
UHopmaumu

Cnoso "wHopmauma” NponcxoauT OT naTuHekoro cnosa informatio, 4to B nepesoae
O3HayaeT cBefeHVe, pa3bsiCHEHME, O3HAKOMITEHME.

[ToHaTMe uMHpopMauua sBnsieTcs 6a3oBbIM B Kypce WMHMOPMATUKKM, HEBO3MOXHO
Oatb ero onpegeneHne uvepes apyrue, bonee npoctble NOHATUS. OQHOBPEMEHHO OHO
sBngeTca obLieHayYHbIM NOHATUEM. [JaHHOE MOHATWE UCMONMb3YEeTCs B Pa3fMYHbIX HayKax
(MHhopmaTuke, KnbepHeTUKe, Bruonorum, usnke 1 4p.), Npu 3TOM B KaXKOON HAYKe NOHATME
"MH(opMaLms” CBA3AHO C Pa3nMYHbIMM CUCTEMAMM MOHATUMN.

B kubepHeTuke (Hayke o6 ynpaBrneHuu) noHATve "MHdopmauua” cBfizaHO C
npoueccamu ynpaBfieHUs B CHOXHbIX CUCTeMaxX (KMBbIX OpraHu3Max Wnu
TEXHUYECKUX ycTpoucTBax). KusHepeATeNbHOCTb NOOOro opraHuama wnu
HOpManbHoe (hYHKLMOHUPOBaHWE TEXHMYECKOro YCTPOMCTBA 3aBUCUT OT NPOLIECCOB
ynpasneHus, O6narogapsi KOTOpPbIM MOAAEPKMBAOTCA B HEOOXOAMMBIX npepenax
3Ha4yeHus ux napametpoB. [pouecchbl ynpaBneHWsl BKMNOYaKT B cebs nonyyveHue,
XpaHeHue, npeobpasoBaHune u nepegavy nHdopmauum.

2. CoumanbHO 3Ha4YMMble cBOMCTBA MHGOpMaLUK

—| RHOHAMHOI

—| no.esrou
Hugpopmanusn | [ axKmyaibHoul
oo/1HcHa Ostms | || docmoseproi

—  noaHoll

|  mounHoi

3. Konnuyectso nHhopMaLmm Kak mepa yMeHbLUeHUA HeonpeaeneHHOCTU 3HaHUN
C TOYKM 3peHMst npouecca Mo3HaHWS MHGOPMaLMA MOXET paccmaTpuBaTbCs Kak
3HaHuA.

Mpoluecc  MNO3HaHUS ~ MOXHO  HarnmsagHo 7N
M306pasnTb B BUAE PaCLIMPAIOLLErOCS Kpyra 3HaWms e [ — “-.I
(TaKoit cnocob npudymanu elue fpeshne rpekv). Bre ([ '.,.\ )
9TOro Kpyra NeXut 0b6racTb He3HaHWS, a OKPYXHOCTb ./ S~ S

ABNSETCS rPaHMULIEN MEXY 3HAHUEM W HE3HAHMEM.

WHdopmaumio, KOTOpyr nonyvyaeT YenoBeK, MOXHO CYMTaTb MEPOW YMEHbLUEeHMS
HeonpeaeneHHOCTU 3HaHWW. Ecnu  HekoTopoe cooOwWeHWe NPUBOAUT K YMEHbLUEHWUID
HeonpeAeneHHOCTU HalMX 3HAHWW, TO MOXHO TFOBOPUTb, YTO TaKoe COOOLEHMEe COAepPXUT
HdopMaLmio.
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Takon mogxoA K  MHGOpMauuMM  MO3BOMSET  KONMMMYECTBEHHO  M3MEpPATb

UHopMaLUIo.

Bosnoxuie codumus__| Hpousoueduee codwmue | Knaccudeckuit mpuMep GpocaHnst MOHETHI
f;p! | : ABNAETCSH 3aMeyaTenbHOM MNMICTpaLmei aToro
\ey | lﬁ | nogxoda K  ONPedeneHuio  KONMn4ecTsa
P i ¢ % || MHGbopmaLmmn, T.K. Ao Opocka Mbl UMenu ABa

| (552 : | | BEPOATHBIX COBBITMA, @ nocne Bpocka - TOMbKO

;J =g l O[IHO, TO €CTb B [1Ba pa3a MeHbLUe

Yem OGonblue KONU4YeCTBO BO3MOXHbLIX COObITMW, TeM OOnbllie HavanbHas
HeonpeaeneHHoCTb U COOTBETCTBEHHO Tem Oonbliee KONMMYeCcTBO MHopmauum
OyaeT cogepxaTb COOOLIEHMe O pe3ynbTaTax onbiTa.

4. EgMHMLbI n3MepeHmnsa KonuyecTea MHopmaluu.

3a eguHMUy KonuyectBa MH(OpMauMM NPUHUMAETCA TaKoe KONM4ecTBO
WHpopMaLMK, KOTOPOE COAEPXKUT COOOLEeHNe, YMeHbLUaloLee HeonpeaeneHHoCTb B
ABa pa3a. Takas eaguHuUa Ha3BaHa "ouT".

JTO0 — noaxoA K onpedeneHulo Konuyectsa MH(opMauun ¢ TOMKU 3peHus eé
coaepxaHus.

CnegaytoLlen no BenuuMHe eanHuLen SenseTcs 6anr:
1 6anT = 23 6UT = 8 OMUT.
TaK KaK KOMMblOTep OnepupyeT yucrnamn He B AECATUYHON, @ B ABOUYHOM CUCTEME
CYMCIEHNS, MO3TOMY B KpaTHbIX eduMHWLAX M3MEPEHUs KonuyecTea WMH(OpmaLm
MCnosb3yeTcs KOAPMULMEHT 2",

1 kb6ant | = 210 Gairt = 1024 6ait (1024 ~ 1000 = 103 [kuno))

1 MGanT | = 210 KGant = 1024 Kbaiit = 220 6aut (1048576 ~ 1000000 = 10 [mera]

1 Méant | =20 Mb6ant = 1024 MbawnT = 230 bant

5. KonnyecTBO BO3MOXHbIX COObLITUM U KONMYECTBO UH(pOpMaLUK.

CywectByeT copmyna, Kotopasi CBS3bIBAET Mexay CobOW KONMMYECTBO BO3MOXKHbIX
cobbITHit N 1 konu4yecTso uHdopmaumm 1: N =2' |
6. AnchaBuTHBLIN NOAXOA K ONpeAeneHnto KonnyectTsa UHgopmauum

[Mpn XpaHeHun u nepefaye MHGOPMALMU C MOMOLLBID TEXHWYECKUX YCTPOWCTB
HEBO3MOXHO Y4MUTbIBATb COAEPKaHWE MHGOopMALIMK.

B atom cnyyae wuHcopmauuio paccMaTpuBalOT Kak NocneaoBaTenbHOCTb
3HaKoB (6yKB, Luncp, KOAOB LIBETOB TOYEK U300paxeHUs 1 Tak aanee).

Habop cumBonoB 3HakoBOW cuctembl (andaBUT) MOXHO paccMaTpuBaTb Kak
pa3nunyHble BO3MOXHbIE PAaBHOBEPOATHbLIE COCTOAHMSA (COOLITHSA).

B pycckom andpasuTe, ecnm He 1Cnonb3oBaTb BYKBY €, KONMYECTBO COObITMI (DYKB)
bynet paBHo 32. Torga: 32 = 2!, otkyaa | = 5 BuToB, CnegoBaTeNnbHO, Kaxablii CUMBOS
pycckoro andaeuta HeceT 5 BUTOB MHOpMaLMK (Mnu: ero MHAOPMALMOHHAA EMKOCTb
paBHa 5 6uTOB).

18




KonuyectBo MHcpopmMaLuu, KOTopoe coaepUT coodLueHne, 3aKoampoBaHHoOe C
MOMOLIbID 3HAKOBOW CUCTEMbl, PaBHO KONM4YecTBy WH(opmauumn, KOTopoe Hecet
OOMH 3HaK, YMHOXEHHOMY Ha KOfM4eCcTBO 3HAKOB.

7. ®opmynbi LLleHHoHa 1 XapTnu. BepoATHOCTHbIN NOAXO0A K MU3MEPEHUIO KONMYyecTBa
UHopmauum

CyLlecTByeT MHOXECTBO CUTyaLui, Korda BO3MOXHbIe COBbITUS WMEIOT pasnnyHble
BEPOSITHOCTM peanu3auun. Hanpumep, ecrnu MoHeTa HecUMMETpuyHa (ogHa CTOpOHa
TShKenee Apyron), To npu ee bpocaHny BEPOSTHOCTW BbinageHus "opna" un "pewkun” dyayt
pasnuyatbCs.

N
I =-) p;log,p,
i=1

rge | - Konn4yecTBo MHGopMaLY;
N - KONMYEeCTBO BO3MOXHbIX COOBbITUI;
Pi - BEPOATHOCTL i-ro COObITHS.

ATy hopmyny Ans BbIYUCIEHNS KONMUYECTBA UHGOpMaLMK B
Cnyyae pasfnuYHbIX BeposTHOCTEM cobbitun  npeanoxun K.
LLleHHOH B 1948 ropy.

Hanpumep, nyctb npu OpocaHuMm HeCUMMETPUYHOW qublpexrpHoﬁ
NMpPaMUAKU BEPOSAATHOCTU OTAENbHbIX COObITUIA OyAyT paBHbl: p1 = 1/2, p2 = 1/4, p3 =
118, pa = 1/8.

Toraa KonuyecTBO MHhOpMaUUK, KOTOPOE Mbl NONyYUM NOCRe peanu3auuu
OOHOro U3 HUX, MOXHO paccuutatb: | = -(1/2 logl/2 + 1/4 logl/4 + 1/8 log2l/8 + 1/8 log2l/8)
= (1/2 + 2/4 + 3/8 + 3/8) 6butoB = 14/8 6utos = 1,75 HuTa.

3T0T noaxoa K oOnpedeneHWo KonuyecTBa MHdOpMauuMM HasbiBaeTcs
BEPOATHOCTHbIM.

Ecnu cobbITisi paBHOBEPOSATHBI, TO B 3TOM CIyyae
nonb3ytotcs opmynon P. Xaptnm (1928 r.):

I =log, N.

CpasHute ¢ chopmynonnt N =2'. 3anuck logoN — 310 11 ecTb
cTeneHb | 3 gaHHou hopmyIibl.

Hanpumep, npu 6pocaHuM CUMMETPUYHOW U OJHOPOLHOM
yeTblpexrpaHHon nupamuakn | = log4 = 2 6uta. T.e. npu
OpocaHuM CUMMETPUYHOM nNUpaMuAaKK, Koraa CcoObITUA
PaBHOBEPOATHbLI, Mbl MNONy4YuMm Oonbliee KONUYECTBO
uHcpopmauum (2 6uta), Yem npu 6POCaHUM HECUMMETPUYHOM
(1,75 6uTa), korga coObLITUA HEPABHOBEPOSTHBI.
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8. OnTumanbHas ctpaterus B urpe "Yragaun umcno"

Mpu onTUManbLHOW CTpaTerMM WHTEpBan uucen BCeraa AOMKEH AENUTbLCA
nononam, Torga KOMMYECTBO BO3MOXHbIX COBBITUA (YMCEN) B KaXOOM W3 MOMYYEHHbIX
WHTepBasoB ByaeT 04MHaKoBO W OTradblBaHNE UHTEPBANOB PABHOBEPOSATHO. B aTOM cryyae
Ha KaxaoMm Lware otBeT nepsoro urpoka ("Aa" wnm "Het") Gyoet HecTu MakcumarbHoe
KONM4eCcTBO MHpopmaLmm (1 6uT).

OtBet HeonpeaeneHHOCTb 3HaHUN
Bonpoc BTOporo Konnuectso
nepBoro (KONM4YECTBO BO3MOXHbIX
y4acTHMKa y nHopMaLum
y4yacTHuMKa co0bITHN)
16

Yncno Gonblue 87? Het 8 16Ut
Uncno bonblue 47? Hert 4 16ut
Yucno bonblue 27? [a 2 10uT
Yucno 3? Na 1 16Ut
Wtoro: 4 but

LL\anax(HeHMﬂ.

1. Monyunnn 4 Guta MHGOPMaUMK, HanauTe KONMYEeCTBO BO3MOXHbLIX COObITHIA.
KakoBO ObINO KONMYECTBO BO3MOXHbIX COBBITMIA, €CNIM NOCNE peanu3auu OQHOMO M3 HIX
Mbl MOMYYMNK KOMYECTBO MHAOPMaLK, paBHoe 3 butam? 7 butam?

2. B urpe "KpecTukn-Honmkn" Ha none 8x8 nepen nepebiM XO4OM CyllecTByeT 64
BO3MOXHbIX CODbITUS. Hangute KonnyectBo MHGOpMaLuK, nonyYyeHHOe BTOPLIM MIPOKOM
nocrne nepeoro xofa nepeoro Urpoka.

3. Kakoe KommyectBo MH(OpMaLMM Mony4nT BTOPOW WIPOK MOCre MepBoro Xoaa
nepBoro Urpoka B urpe B "Kpectuku-Honuku" Ha none pasmepom 4x4?

4. TlycTb [OBe KHWMM Ha PYCCKOM WM KMUTAMCKOM $3blkax CcodepxaTr O4MHaKOBOe
KONMYECTBO 3HAKOB. B KaKoW KHUre cogepxutcs 6onbluee KonniecTso MHGOPMAaLIMK C TOYKN
3peHust andaBuTHOro nogxoga?™*

5. Bblumcnute konnyecTso MHopMaLmn, KoTopoe ByaeT nonyyeHo: a) npu dpocaHnu
CUMMETPUYHOTO LLECTUrPaHHOTO Kybuka; 6) npu urpe B pyneTky ¢ 72 cekTopamu; B) Npu urpe
B LUaxMaTbl UrpOKOM 3a YepHblX nocne nepBoro xoaa Benbix, ecnu cuutaTb BCE XOAb!
PaBHOBEPOSATHLIMY; T) NPY UrPe B LUALLIKW.

6. BepoatHocTb nepBoro cobbiTust coctasnset 0,5, a BToporo u TpeTbero - 0,25.
Kakoe Konn4ecTBo UHGopMaLmi Mbl NOMyYUM nocne peanusauy OgHOT0 13 HUX?

7. Kakoe Konm4yecTBo MHOpMaLMK NMoyyvnT BTOPO UIPOK B Urpe "Yragan 4ncro” npu
ONTUManbHOW CTpaTerum, ecrnv NepebI Mrpok 3aragan ynucno: ot 1 go 64? Ot 1 go 1287

8. ®ann pasmepom 24 Kbaut nepedaeTcs 4epe3 HEKOTOPOE COEAMHEHWE CO
ckopocTbio 2048 6ut B cekyHay. Onpeaenute pasmep ainna B (Kbantax), KOTOPbIA MOXHO
nepedatb 3a TO Xe BPEMS Yepes Apyroe COeANHEHNE CO CKOPOCTbIO 512 BUT B CekyHAy.
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 Ocro8b! nomiiu. Gasoble oMueciHie omepaLlii; KOHbIOHKLIMS,
. [IMILIOHKLIMS], MHBEDCHS, MMILTHKALINE W SKBMBATICHTHOCTD

OcHOBHble MOHATHSA (NOBTOPEHWUE)
MoHATME — (hopMa MbILSIEHMS, OTpaxarwas Hambonee CylleCcTBeHHbIe CBOWMCTBA
npeamerta, OTnnyaroLee ero ot Apyrux npeamMeTos.
Anrebpa MHOXeCTB - MO3BONSET WUCCNeLOBaTb OTHOLUEHWUS MEXOY MHOXeCTBamu
(06 bEMaMM NOHATUN).
Buabl OTHOLWEHUN MeXAY MHOXECTBaAMM:
PaBHO3HAYHOCTb (0BBEMBI MOHATWIA NOMHOCTLIO COBMAAALOT);
nepeceyeHne (06BEMbI NOHATUIA YACTUYHO COBMAZAIOT);
nog4nHeHne (06bEM 0HOro NOHATUS NOMHOCTLIO BXOAWUT B 00BEM APYroro);
* UT.A
[eomeTpuyeckas MnmCTpaums 06bEMOB MOHATUM U COOTHOLLEHUA MEXZY HUMU —

Avarpamma dunepa-BeHHa.
@ He A

/1

_ YHUueepcanvHoe
ngpeceuenne muoxcecms A u B MHOMCECTNBO

BrickasbiBaHue (cyxpeHue) — popMa MbIWMEHNS, BbIpaXEHHas C MOMOLLbIO
MOHATWIA, NOCPELACTBOM KOTOPOW YTO-NNBO YTBEPXOAKT MNKM OTPULAKT O NpeamMeTax, ux
CBOWCTBAX W OTHOLLEHUSIX MeXOY HAMU (MOXET ObITb MCTUHHOE MITN JTOXHOE).

MpocTtoe BbICKa3biBaHWe — HUKaKas YacCTb BbICKa3blBaHUA He ABNSETCH
CaMOCTOSATESTbHbIM BbICKa3blBaHWEM.

CocTaBHOe BbICKa3biBaHWe — COCTOMT M3 NMPOCTbIX BbICKa3bIBAHWM.

Cy6bekT (S) - noHATWE 0 NpeaMeTe MbICIN.

Mpeaukat (P) - noHaTME O CBOMCTBAX M OTHOLLEHWSX MpeaMeToB (MOXET ObiTb
repBoro, BTOPOro, TPETLEro W T.4. Nnopsagka (3aBMCUT OT KOMNMYECTBA HEOMNpPeAeNeHHbIX
MOHATUN).

CBfA3Ka - «ECTb», «He eCTb», «SABNAETCA», KCOCTOUT» U T.A.

(«KomnbloTep COCTOUT M3 Mpoueccopa, NamsTh W BHELIHUX YCTPOWUCTBY: CyObekT —
«KOMMbIOTEPY», MPEAMKaTbl — «NPOLECcCcop, MamsTb WM BHELWHME YCTPOMCTBAy, CBSA3KA —
«COCTOMT 13...»)

YMo3aknoyeHne — opma MbILSIEHNUs, NOCPELCTBOM KOTOPOW W3 OAHOrO Wnu
HECKOSIbKMX BbICKa3blBaHUM (Cy»KAeHUW) [npednocbinok] no onpedenéHHbIM npasunam
TI0rM4eckoro BbIBOZA MOMyYaeTCs HOBOE 3HaHWe O npeameTax peasibHoro mupa [BbiBof]
(MHOYKTUBHOE, AeAYKTUBHOE, MO aHamnormm).
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[loka3aTenbCTBO — MbICNUTENbHBLIN MPOLIECC, HaMPaBMEHHbIN HA MOATBEPXAEHME
UK ONPOBEPXEHWE KaKOro-nubo MONOXeHUs NOCPEACTBOM APYrMX HECOMHEHHbIX, paHee
000CHOBAHHbIX JOBOJOB.
BbickasblBaHus 0603HA4aOTCA UMEHAMM NOrMYeCKUX NepeMeHHbIX, KOTOpble MOryT
NPUHAMATL NKLWb ABa 3Ha4YeHus «ucTiuHay (1) n «noxby (0).
ba3oBble noruyeckue onepauuu:

OKBUBANEHT-
KOHBHOHKLWMS [IN3boHKLMS WHBepcus mnnukauus HOCTE
Jlornyeckoe Jlornyeckoe Jlornyeckoe Jlornyeckoe Jlornyeckoe
YMHOXEHMe CNOXeHue OTpuLIaHKe crnefoBaHue PaBEHCTBO
«A n B» «A nnu B» «He A» «ecnm A, To B» | «A Toraa, koraa
AcTMHHO, ecnu AcTWHHO, AcTMHHO, ecnun NoxHo, ecnu B». VicTuHHO,
NCTWHHbI 00a WCTUHHO XOTH TNOXHO BbIC- BbICKa3blBaHWe ecnv oba
BbICKa3blBaHMS | Obl OOHO BbIC- ka3blBaHue A A (nocbinka) BblCKa3blBaHWA
Ka3blBaHWe WCTWUHHO, a B nmbo og-
(3aKntoyeHne) - | HOBPEMEHHO
NOXHO TNOXHbI, SIM60
NCTUHHDI
&, A v -, =, &, =, 5
Tabnuubl UCTUHHOCTK (NPY BCEX BOSMOXHBIX 3HAYEHUSIX NOTUYECKIX NEPEMEHHBIX):
KOHBHOHKLMS OnsbtoHkumsa | MHeepens | Mmnnukaums OKBMBANEHTHOCTb
AlB s " 5 A AE A A | B | AcB
11 1 1 BEBE Al —A T 1 1 11 1
11701 0 110 110 0
110 ] 1 1170 0
0] 1 0 0 1 0 |1 0
0l 0 o 011 1 0] 1 1 0 0 1
0]0] 0 0] 0 1
Mpumep.

TpebyeTcsa onpefenuTb UCTUHHOCTb JIOrMYECKOrO BblPaXeHNS:
F=«2x2=0nmm2x2=4n2x2#5un2 x 2 # 4.
[lycTb BoipaxeHue A = «2 x 2 = 5» — noxHo (0), B = «2 x 2 = 4» - uctunHo (1).
F=@2x2=0mmm2x2=4n2x2#5umn2x2#4»
F = «A nmm B n He A nnun He B»
F=(Av B) A (—A v —B) [unu1 no-gpyromy: F = (A v B) & (A v B)]
F=(AVB)A(-AV—-B)=0vN)A(1v0)=1A1=1.

MpuopuTeTbl NOrMYecKUX onepauun: uHBepcus (OTpuLaHKe), KOHBIOHKLMS

(nornyeckoe  YMHOXEHWE),  OM3bIOHKUMA  (TOrMYeckoe — CMOXEHWe),  UMNuKaums
(cneoBaHue), SKBUBANEHTHOCTb (PABHOCUIBHOCTB).

Takum obpasom: —A A B v C A D cosnagaer ¢ ((—A) A B) v (C A D).
22




3aKoHbl NIOruKn* (ans ousmko-maTemMaTM4eCcKom rpynnbl):
1. 3aKOH [IBOHOrO OTpULjAHUS: A = A.
2. [epemecTUTENbHBIN (KOMMYTATUBHbIN) 3aKOH:
— AN nornyeckoro cnoxenus: Av B=B v A;
— N8 nornyeckoro yMHoxeHus: A&B = B&A.
3. CoveTtaTenbHbIi (aCCOUMATUBHLIN) 3aKOH:
— ang norundeckoro crnoxenust: (Av B)v C=Av (B v C);
— ans nornyeckoro ymHoxeHus: (A&B)&C = A&(B&C).
4. PacnpegenutenbHblid (QUCTpubyTUBHbIN) 3aKOH:
— ans noruyeckoro cnoxenust: (A v B)&C = (A&C) v (B&C);
— ans nornyeckoro ymHoxeHus: (A&B) v C= (A v C)&(B v C).
5. 3aKoH 0bLLeit MHBepcum (3akoHbl e MopraHa):
— [N NOMMYECKOr0 CROXeHUs Awrs = A& B:
— ANS NOMYECKOT0 YMHOXEHUs:, d4& 2 = Av B
6. 3aKOH WMOEMNOTEHTHOCTM (OT NAaTWMHCKMX CnoB idem — TOT Xe cambin M potens —
CUITbHbIA; [OCNOBHO — PABHOCMUITbHBIN):
— NS NorMyeckoro crnoxenns: A v A = A;
— [ONS NOrMYECKoro yMHoxeHust: A&A = A.
7. 3aKOHbI UCKMIOYEHNS KOHCTaHT:
— Ang nornyeckoro cnoxenns: Av1=1, Av0=A;
— Ons norudeckoro ymHoxeHus: A&1=A, A&0=0.
8. 3akoH npoTuBopeuns: A& 4 =0.
9. 3aKOH UCKNIoYeHNs TpeTbero: A v A= 1.
10. 3aKOH NOrnoLeHms:;
— Ons nornyeckoro crnoxexust: A v (A&B) =
— [ONs nornyeckoro yMHoxeHust: A&(A v B)
11. 3aKOH MCKNIYEHUS (CKNenBaHns):
— 118 nornyeckoro crnoxerust: (A&B) v ( 4&B) = B;
A<=

A

— [nsi noruyeckoro yMHoxeHus: (A v B)&( 4v B) = B.

12. 3aKOH KOHTpano3uuuu (Npasuno nepeBepTbiBaHUN):

u_\Yn paXHeHus.

1. [ins kakoro yucna X UCTUHHO BbICKa3biBaHue: —((X > 3) — (X > 4))?
1)1 2) 2 3)3 4) 4
2. [INd Kakoro u3 yka3aHHbIX 3Ha4eHUM Yncra X UCTUHHO BbiCKa3blBaHMeE:
(X>4)v (X>1) > (X>4))?
1)1 2) 2 3)3 4) 4
3. [Ins Kakoro crnoBa WCTUHHO BbicKasbiBaHue: —([lepeas GykBa crnoBa cornacHas —

(Btopas bykBa cnoBa rnacHas v lNocnegHsst 6ykea crosa rnacHas))?
1) TOPE 2) MPUBET 3) KPECIO 4) 3AKOH
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4. YKaxunTe, KaKoe Normyeckoe BblpaXKeHe PaBHOCUITBHO BbIPaXeHWIO
1)—=A vBv—=C 2) -Av—Bv—C 3JJAv—=Bv-C 4)AvBv—C

5. Ykaxute, Kakoe Norn4eckoe BbipaxeHne paBHOCUIBHO BbIPaXEHWIO

—|(A V— B Vv C)
1)—|A \/BV—|C 2)A/\—|B/\C 3)—|AV—|BV—|C 4)—|A/\B/\—|C

6*. KakoBo HanbonbLiee Lienoe Yncno X, npu KOTOPOM UCTUHHO BbickasbiBaHue: (90 < X -
X) > (X< (X=1))?

7*. A, B, C - uenble umcna, 4ns KOTOpbIX UCTUHHO BbiCKa3blBaHWE:
—(A=B)A((B<A) > (2C>A) A ((A<B) > (A>2C)). Yemy paBHo A, ecrn C = 8, B =
187

8*. Ykaxute 3HaueHus norudeckux nepemenHblx K, L, M, N, npu KoTopbIx nornyeckoe
BbipaxeHue: (K v M) — (M v =L v N) — noxHo. OTBeT 3anuwnTe B BuUOE CTPOKU W3
YeTbIPEX CUMBOSIOB: 3Ha4yeHun nepemeHHblx K, L, M u N (B ykasaHHOM nopsgake). Tak,
Hanpumep, cTpoka 0101 cootetcTByeT TOMy, yTOK=0,L =1, M=0,N=1.

9*. CKonbKo pasnuyHblx petueHnit nmeeT ypasHeHne (K v L) A (M v N)) =1, rae K, L, M,
N — nornyeckme nepeMeHHble? B OTBETE HE HYXKHO NEPEYNCNATL BCe pasniyHble Habopb!
3HaveHunn K, L, M, N, npu KOTOpbIX BbINOHEHO AaHHOE PaBeHCTBO. B kayecTBe 0TBETA BaMm
HY>XHO YKa3aTb KONUYECTBO TaKuX BbIBOPOB.

10. CumBonom F 0603Ha4eHO O4HO M3 YKa3aHHbIX HIKE NOTMYECKUX BbIPaXKEHWIA OT TPEX
aprymeHToB: X, Y, Z. [laH pparMeHT TabnuLibl MCTUHHOCTM BbIpaxeHust F:

X Y Z F
0 1 0 0
1 1 0 1
1 1 1 1

Kakoe BblpaxeHue cootseTcTayeT F?
N=XvYv—-Z 2)XA=YA=Z 3) = XAYALZ HhXv-=YvZ

11. Jlornyeckoe BoblpaxeHne =Y v —((X v Y) A =Y) A X A =Y makcumanbHo
YNPOLLAETCA [0 BblPAXEHMS:
NXAY 2) Y 3) X 4) 1

12. BbickasbiBaHna A, B n C UCTMHHBI ONS  TOYeEK,
npuHagnexawyx COOTBETCTBEHHO AN Kpyra, TPEYronbHuKa U
NPSMOYrosibHUKa. [ns BCeX TOYEK BblAESIEHHOM Ha PUCYHKE

0bnacTu UCTUHHO BblCKa3blBaHUE:

1HeBnAnHe C 3)He BuAunmmue C
2)AnCuHeB 4)CunAvnmue B
13. Kakas 3 pAaHHbIX NOrMYeckux opMmyn ABnaeTcs ~_
TOXJECTBEHHO UCTUHHON?
1)AA(A—B) 2)A—> (AAB) 3)(A—>B)VvA 4)AvB—>A
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2 Jlormyeckie 0cHOBbLI KOMMbIOTEPA

CocTaBbTe KOHCMEKT N0 MaTepuanam fekuun:;

BazoBble noruyeckue onepaunu um bazoBble noruyeckue anemeHtol. M300paxeHune
Ba3oBbIx NOrM4YecKkUx 3NemMeHTOB. XapaKTePUCTUKM NOrMYecKUX onepauumu.
CymmaTtop ABOMYHbIX YMCEN.

Bce matemaTtunyeckue onepauuun B npoueccope ceeaieHbl K CNOXeHU 1BOUYHbIX YNCEN.

a) Monycymmatop (onpeaenexnne u Tabnuua MCTUHHOCTH).

Cnaraemble
A 3 MepeHoc (P) Cymma (S)
0 0 0 0
0 1 0 1
1 0 0 1
1 1 1 0
Tabnuua coctosHus ansa S.
A B AvB A&B A&B (AvB)&(A&B)
0 0 0 0 1 0
0 1 1 0 1 1
1 0 1 0 1 1
1 1 1 1 0 0
0) Cymmarop (nonHbIn ogHOpa3psAaAHbIN) (onpeaeneHune U Tabnuua MCTUHHOCTH).
C:araeMblBe nepe:::pl:.; nanjzssmero Mepeoc (P) Cymma (S)
0 0 0
0 1 0
1 0 0
1 1 0
0 0 1
0 1 1
1 0 1
1 1 1
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B) MHoropaspsaaHbIi cymmarop (onpegeneHue).
3. Tpurrep.

BaxHeWaa CTPyKTypHaA eguHMLA onepaTUBHOM NaMATU KOMNbKTepa M
BHYTPEHHUX PerucTpoB npoueccopa.

Tpurrep no3BonsAeT 3anOMUHaTb, XPaHUTb U CYUTbIBATb MH(HOPMaALIMIO.
Kaxpgbiv Tpurrep xpauut 1 out nacpopmauum.

U_‘Yn paXHEeHUS.

PaccMoTpuTe CXeMy 1 COOTBETCTBYHOLLEE NMOTMYECKOE BbIPaXEHME:

CXEMA NOTUYECKOE BbIPAXXEHUE

1
A 0 / O - 2rE ] i 1
E ) o P A&BVC&D
D 1

1
g L e B M= 0 (aBacaD
o A I (AVB)
D 0

1
A —1 HE 0 M 0 TRR o _

| ER 1 0 AgBvC
B 4
C

BbInonHuTe ynpaxHeHus:
1. 1o cxeme cocTaBbTe NOrMYECKOE BblPaXEHME:

CXEMA JIOTMYECKOE BbIPAXEHWE

41— HE I HE
L j L - ?
0

& T HE

4—1 HE
2 HTH L | |

mim "

I H [ | W

T e e H=E

HE

2. CocTaBbTe CXeMy Mo 3agaHHOMY NOrMYECKOMY BbIPAXEHMIO:

1) A&(BVC)8A&(BVC),  2) (((AvB)&(CvD))v(AvB))&(AvB)
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259 “HOOTeDHe CorM (Teia AR CAMOCTORTENBHOD Koy

1. YTo TaKkoe KOMNbIOTEPHbIE CeTU?

2. OCHOBHbI€ BUAbI KOMNbIOTEPHbIX CETEMN.

3. Yem otnunyaroTca pasnnyHble BUAbI CeTEN.

4. Macka cetu. [lpumepbl 3agay Ha onpeaeneHne Macku ceTu.

5. Uto TaKkoe cepBep, YeM OH OTNMYAETCA OT KNUeHTa.

6. OCHOBHbIE NOHATUA 6a30BOWM MOAENM CETEBOro B3aMMoAenUCTBUS.
7. Yo Takoe lpoTokon nepeaayv AaHHbIX.

8. KakoBo HazHa4yeHue npoTtokonoB TCP/IP?

9. MeToabl nepeAayn faHHbIX B KOMMNLIOTEPHbIX CETAX.

10. Yem oTnuyaroTca pasnuyHble Tononoruun ceten. lMpueectn npumepbI cxem.
11. OCHOBHbIE TeXHONOrMK nepegayun MHGopmaLmu.

12. IP-agpecaumsa KOMNLIOTEPOB B CETH.

 "00Lupe MpHHLML) MOCTPOEHHS 1 pabOTSI KOMMLIOTEDA.

. Onepauonas cHCTeNa (Teia R CaMOCTORTEITLHOND WayueHis)

Teopust: hitp://book.kbsu.ru/theory/index.html,

[MpakTuka: http://book.kbsu.ru/practice/index.html

1. O6WMe NPUHLMNBI NOCTPOEHUA U PabOTLI KOMNbLIOTEpA.

3apaHue. [Monb3ysace MaTepuanamm caTa cCocTaBbTe KOHCMEKT MO CReayLLM BONpocaMm:
1. OBLLMe NPUHLMMNBLI NOCTPOEHMSI KOMMBIOTEPOB.

2. [TpMHUMMNbI NOCTPOEHUS KOMMBOTEPOB hOH HerMaHa.

3. [NaBHble yCTPONCTBA KOMMbIOTEPA. Kak YCTPOEH KOMMbIoTep.

4. PacnpocTpaHéHHble  KOMMbIOTEPHbIE — APXMTEKTYpbl.  KakoBbl — OTIMYMTESbHbIE
0COBEHHOCTM KNacCU4eCcKoi apXMTEKTYPbI?

5. OCHOBHbl€E KNacCbl KOMMbIOTEPOB.

6. B 4ém cocTOMT NpUHUMN ENCTBUS KOMMBIOTEPOB?

7. Onuwute yHKUMKM NamaTi 1 gyHKLMK npoLeccopa.

8. HasoBwTe Be OCHOBHbIE YacTy npoLeccopa.

9. PerucTtpbl. HazoBUTE HEKOTOPbIE BaXHbIE PETUCTPbI U ONULIMTE X (OYHKLMK.

10. Komanga. Yto onucbiBaeT komaHaa?

11. Kakoro poga uHgopmaumio MOXET coaepxaTb aapecHast YacTb KomaHabl? MpumMepbl.
12. OnuLLnMTe OCHOBHOW LMK npouecca 06paboTkn KoMaHA.

13. Yto cobon npeacTtaBnser lwnHa KomnbtoTepa? KakoBbl (yHKUMM OOLLEN LUMHBI
(maructpanu)?

14. Kakyto PYHKLMIO BbINOMHSAOT KOHTPONEPbI?

15. LleHTpanbHbIn npoueccop. OCHOBHbIE KOMMOHEHTLI MUKPONpoLeccopa.

16. OCHOBHbIE M NPOM3BOAHBIE €ANHULIBI U3MEPEHNS KOIMYECTBA NaMSTH!.
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17. OCHOBHbIE Pa3HOBWUAHOCTW NaMATU KOMMbOTepa. [lepeyncnnTe 0CHOBHbIE KOMMOHEHTDI
BHYTpeHHen namatn. O3Y u eé HasHauveHue. HasHayeHue KaLw-namati. BHeWwHss namsrb.
Pa3HOBMAHOCTH YCTPOMCTB BHELUHEN NaMATU (KpaTKas XapakTepucTuka).

18. Ayamoagantep. Bupeoapantep. Tunbl Bugeonnat. OCHOBHblE  KOMMOHEHTbI
BWEOCUCTEMbI KOMMbLIOTEPA.

19. MpuHTepel. [noTTepsI.

20. [Nepegaya MHhopMaLmmn NOCPEACTBOM MOAEMA.

21. OCHOBHbI€ BIAbI MAHWUNYNSATOPOB.

22. AnnapatHbIn nHTEpgeic.

23. KoHTponneps! 1 agantepbl.

24. MopTbl. OCHOBHbIE BMbI NOPTOB.

2. OnepaunoHHas cuctema.

1) OcHoBHbIe OC;

2) HaszHayenue OC;

3) OcHoBHble moaynu OC;

4) YnpaBneHue pannoBon CUCTEMON;
5) KomaHgHbIN npoueccop;

6) dpanBepbl yCTPOUCTB;

7) pachnueckunit nHTepheinc;

8) CepBUCHbIe Nporpammbl;

9) CnpaBoyHas cuctema;

10) CamoTecTMpoBaHMe KOMMNbIOTEPA;
11) 3arpy3ka OC;

12) Cuctemubin peectp Windows.

_ “Oaiinbl W (alinosas chictenia. Jlorueckan crpykTypa
S0, [MCKoB (Tela ons CaMOCTORTENIBHOrO MayyeHHs)

CocTaBbTe KOHCMEKT NO MaTepuanam npeseHTauny n3 [ICTaHUMOHHOrO 0ByYeHMs Ha
cauTe WKONbI:

1) [aHHble;

2) KomaHpa;

3) Mporpamma u MO komnblOTEPA;

4) MporpammHas o6paboTka AaHHbIX (Cxema);

5) ®ain. HaumeHoBaHue cpanna. Hekotopble TMNbI hannos.;

6) ®annosas cuctema;

7) Bugbi pannosbIx cuctem;

8) llornyeckue nmeHa guckos. MonHoe umsa aina.

u_\que Teopuio! Bonpockl 6yayT coaepxaTbesl B pasfMUHbIX TECTUPOBAHUSX.
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% AnroputMbl. Pelierue sanay

Anroputmbl. OnpepeneHune u ceonctea. Cnocobbl onucaHus

Iltobas cpega nporpaMMUpOBaHNS COAEPXKUT MHCTPYMEHTbI NS ONUCaHUS, CO34aHus,
N3MEHeHNs1 onpedeneHHblx 06bekToB. Cnocob NpUMEHEHMSt WMHCTPYMEHTa 3afaeTcs
MHCTPYKLMEN (KOMaHZOW S3blka NPOrpaMMMPOBaHISt), HO MPEeXae YeM nucaTb KOMaHIbl Ha
13bIKE NPOrpaMMMpPOBaHKsl, He0bX0AMMO NoAyMaTb W COCTABUTL anropuTM.

Anroputm | COBOKYNHOCTb ~ MpaBWNi  BbLIMOSMIHEHWS  OMPEAENEHHbIX  OEeNCTBUN,
obecneumBatoLLMX PELEHNE 3aAa4u, COOEPXMUT ONUCaHNE OENCTBUN.

Cnocobbl | - cnoBecHoe (YCTHOE Un NMUCbMEHHOE);

onucaHua |- rpaduyeckoe (Hanpumep: OnucaHWe C MOMOLLbI0 YepTexen cnocobos
NOCTPOEHUS FEOMETPUYECKUX ouryp)

Bnok- PasHoBuaHocTb rpadmyeckoro crnocoba onucanua anroputMa. Kaxabin war

cxema anroputMa nomeLlaeTcs BHyTpu 6roka cneupansHon opmbl

Buabl anroputmoB

dnemeHTapHble | [pocTeiiune anropuTMbl, U3 KOTOPbIX MOXHO COCTaBNATb AnropuUTMbl NioGON
anropuTMbl CNOXHOCTW. B noGoM CnoXHOM anroputMe MOXHO BbIYMEHUTb COCTABMAOLLME €ro
9nemMeHTapHble anropuTMbl. Ha OCHOBAHWMM COCTABNEHHBIX anrOpUTMOB MOXHO
HanucaTb NporpamMmy Ha NKGOM A3bIke NPOrpaMMUPOBAHMS

Bug anroputma Onpepgenenue bnok-cxema
NInHenHbIN Anroputm, KOTOPbIN OnuCbIBaET T
(nocnepoBaTenbHbIN) nocnezosaTensHo BbINOMHALLMECS Fostamna 1

[eiCTBNS, CreayrLLme 0aHo 3a ApyruM

KonaHma 3

[. I{:u:l.q.-:.l. J
Linknuyeckun Anroputm, KOTOPbIN onucbiBaeTt [ Hamano |

o 11 paz
NOBTOPSIOLLMECS AENCTBUS <

LonaH A, |
KomMaHIaIm

PasBeTBnstowmmncs (HenonHas hopma) anropuTt™m, B KOTOPOM B
3aBMCUMOCTM  OT  YCMOBUM  HEKOTOpble
LEeNCTBUSA HaZo NPonyCTUTb

(nonHas dopma) anroput™m, B KOTOPOM B
3aBUCUMOCT OT YCNOBWS, COBEpLUaeTcs Hem Ha
OfHa Wnu  apyraq  NOCMEA0BATENbHOCTb | oo™ [ememensd

[EeNCcTBIM
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u_\ynpamueﬂuﬂ.

1) 3anuwuTe 3HavyeHWe nepemMeHHoW S, nonyvyeHHoe B pesynbTate paboThl
creaytoLen nporpaMmbi:
var n, s: integer;
begin
s := 1;

O

™h

=
e

]

write(s);
end.
2) Onpegenute 3HaveHne nepemeHHon C nocne BbINOSHEHUS  CNEAYHOLLEro
(bparmMeHTa nporpammbi!:;

d = 23%;
b := T7;
k = 11;
a := af8 - b;
if a » b then
Cc := a - ktb
else
C = a + kK*b;

3) Onpeaenute 3HaueHWe NEpPemMEHHOM ¢ nocae
BbINOAHEHUA PparMeHTa aAropUTMa:

MpumeuaHue: 3HaKom := o0603HaueHa onepauus 0 aa
npucBauMBaHuA, 3HaKOM * o0003HaueHa onepauud

ok 21,

o

YMHOXXEHMUS. HeT
a:=a-1
c:=2%*¢

¥
1) 16 2)2 3) 32 4) 64
4) Onpepeaute 3HauyeHUe MNEePEMEHHOU /m m:_=j|381
NocAe BbIMOAHEHUA pparmMeHTa aAropuTMa: e
Mpumeuanue: 3HaKom := 00603HaueHa
onepauus npuceauBaHus.
v

1 2) 2 3)3 4) 33
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5) Kakas KomaHAa AONKHA ObiTb B OAOK-CXeme NOoACUETa

CYMMBbI:

S=1-2+3-4+..-100 Ha mecTe BONPOCUTEABHOTO | el |
3HaKa? | K=1 |
=1 ]
|
|
|

1)S=S+I 2)S=S+K 3)S=1*K 4)S=S+1*K

6) B npuBepEHHOM HWXe pparMeHTe aAropuTMa, 3anMCaHHOM Ha aATOPUTMHUYECKOM
fA3blKe, NepeMeHHble a, b, C uUMeloT TUN «CcTpoKa», a nepemeHHble i,K - TMR «Lenoen.
Ucnonb3yroTcs caepytolLue GYHKLUK:

AAvHa (@) - BO3BpallaeT KOAMYUEeCTBO CUMBOAOB B CTPOKe a.(Tun «uenoe»)

U3Bneub (a,) - Bo3BpaLLaerT i-1 (cAeBa) CUMBOA B CTPOKeE a. (Tun «CTpoKa»)

Cxneutb (a, b) - Bo3BpaLLaeT CTPOKY, B KOTOPOM 3anucaHbl CHauaAa BCe CUMBOAbI CTPOKH a,
a 3aTem Bce CUMBOAbI CTPOKHM b. (Tun «CTpoKa)

3HaueHus CTPOK 3aNKUCbIBALOTCA B OAMHAPHBIX KaBblYKax. (Hanpumep, a := ‘aom’)

(®parmeHT aAropuTMa:

i :=[lnuHa (a) Kakoe 3HaueHue OypeT y nepemeHHoiW b nocae
k:= BbINOAHEHHUA BbILIENPUBEAEHHOTO dparmeHTa
b:=" aAropuTMa, eCAU 3HaueHue nepeMeHHoM a bbino 'Po3a’'?
nokai>0
H
¢ := U3Bneun (a, i)
b := Ckneutb (b, c)
i=i-k
KU
1)
1) ‘NAJ’ 2) ‘NIA30P’ 3) ‘NO3A’ 4) ‘IPO3A’

) Peanusauyn snemeHTapHsIX anropuTios B

. Asblke MporpamMmmuposarua Pascal ABGC

1. I'IOBTopeHMe

YyebGHoe nocobue ana 9 knacca, ctp. 20-30, BbINONHUTL 5 nporpaMm Ha
NINHEWHbIA anroputM M S5 nporpamm Ha pasBeTBnAlWMMcA anroputm. [lpu
BbICTaB/IEHUN OTMETKU YYMTbIBAETCA YPOBEHb BbINOMIHEHHbIX MPOrpamm.
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2. OcyuwecTBneHue uuknuyeckoro anroputma B Pascal ABC.

B OnpeaeneHue. Anroput™m, B KOTOPOM HEOBXOAWUMbIN pe3ynbTaT AOCTUraeTcs
NMOBTOPEHUEM HEKOTOPbIX AEWCTBUW, HA3bIBAETCA LMKIMYECKUM anropuTMoM, Unu
LIMKINOM.

® B PascalABC pa3nuualoT Tpu 0CHOBHbIE COCo6a 3aaaHNs LMKIOB.

.OnepaTop uukna for («gns»). Umeet oaHy us aByx copm:

for nepemeHHas:=HayanbHoe 3Ha4eHe to KoHeYHoe 3HayeHue do onepatop

for nepemeHHasi:=Ha4yanbHoe 3HavyeHne downto KoHe4Hoe 3HayeHne do onepatop

3aronoBoK LMKNna TekcT oT cnosa for 4o cnosa do BKMHOYUTENBHO
Teno umkna oneparop nocne do

MapameTp umkna nepemeHHas nocne cnosa for

WUTtepauumsa uukna OQHOKpaTHOE NOBTOPEHWE Tena Lukna

Linkn ¢ kntoyeBbIM cnoBoM to — napameTp LMKNa MEHSIETCS OT HayanbHOro 3Ha4YeHus
[0 KOHEYHOr0, Kax/bli pa3 yBenu4nBanchb Ha eauHuLY.
Lmkn ¢ kntoveBbiM cnosoM downto — napameTp LMKNa MEHSIETCA OT HayanbHOro
3HAYEHMS 0O KOHEYHOrO, Kax /bl pa3 yMEeHbLUAACh Ha eAuMHULY.
3apanue 1. BbiBoa nocnepoBatenbHoctM 12345154321,
Ob6paTtute BHUMaHKE: B JaHHOM Crlyyae OnNepatop var i: integer;
BbiBOAa writeln Bbi3BaH 0e3 napameTpa (OH begin

MCNIOMb30BaH ANs NepeBoaa Kypcopa Ha HOBYH CTPOKY, foirit:il . t?} > do
nocrne Toro, kak onepatop BbiBoAa write(i,' ')  Lriteln: '
BbIBEN pe3ynbTar pa60TbI umkna for i := 1 to for i := 5 downto 1 do
5) write(i,' '),
C . ) 1 writeln;
OXpaHuTe (haitn ¢ MMeHem ®amunnA_1 B CBOIO . 5va1p

ﬂaﬂKy end.
3apaHue 2. BbiBog nocnegosatensHoctu 13579,

Heobxoanmo BbIBECTU NepBble MsTb HEYETHbIX Yncen. [ocTaTouHo 3ajaTh NepBoe
YUCNO, Kaxaoe nocneaytoLlee OTNMYaeTcs oT npeablayLlero Ha 2.

C nomoLwbto for 1 npomexyTouHoM C nomoubto for 6e3 npomexyTo4HON
nepeMeHHON NepeMeHHOM
var i,x: integer; var i: integer;
begin begin
x = 1; for 1 =1 to 5 do
for 1 := 1 to 5 do write(2*1i-1,"' ') ;
begin writeln:
write(x,' ") end.
X = x + 2;
end;
writeln;
end.
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OObsBNEHO [BE MEPEMEHHblE, X —
NPOMEXYTOYHas, | — napameTp Uukna. [4nsa x
3a0aH0  HayanbHoe  3HavyeHne - 1.
[Mocnepylowme 3Ha4YeHUs BLIMUCAAKOTCA MO
opmyne X := X + 2.

ObbsiBneHa ogHa nepemeHHas. B gaHHOM
Cryyae ucnosib3oBaHa Hopmyrna HeYETHOro
yucna:n=2k-1,roek=1,2, ....

CoxpaHute hann ¢ umeHem @amunmaA_2 B CBOI Narky.
.OnepaTop umkna while («noka»). Umeet chopmy:

while ycrnosue do

oneparop
Ycnosue BbIpaXeHWe Nor14eckoro Tuna
Teno umkna oneparop nocne do

Mepen Kaxoon mtepauunen LyKna ycnosue BbIYUCIAETCA. Teno Lukna BbINOSHAETCS B
TOM Cryyae, ecnu OHO MCTUHHO. [103TOMY LIMKM, OpraHU30BaHHbIA C MOMOLLbIO onepaTopa

while, Ha3biBaeTCa LMKN ¢ npegycnoBuUemM.

3apaHue 3. BbiBoa nocnegoBaTenbHoOC-
™m12345n54321.

3apaHue 4. BbiBog nocnegoBaTenbHoOC-
™m135709.

var i: integer;
begin
i = 1;
while i<=5 do
begin
write(i,"' ') :
i:=1i+1;
end;
writeln;
i :=5;
while i>=1 do
begin
write(i,"' ') :
i:=3i-1;
end;
writeln;
writeln;
end.

var xX: integer;
begin
x :=1;
while x<10 do
begin
write(x,' ") ;
X = x + 2;
end;
writeln;
end.

JTy 3ajadyy Mbl Yyxe pelwanu ¢
nomoulblo onepatopa uukna for. A BoOT

rnporpaMma, KoTopasi pellaeT 3Ty Xe
3agayy  C  MOMOWBbK  UMKma ¢
npeaycrnoByuem.

Coxpanute hann ¢ umeHem @amunua_3 B
CBOH) Marky.

BapuaHT peLleHns aTon 3agaum ¢
nomoLpbto onepatopa while. Coxpanute
(aiin ¢ umeHem Pamunusa_4 B CBOKO
narky.
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.OnepaTop umkna repeat («<nostopu»). Umeet chopmy:

repeat
onepaTtopbl

until ycrosue

Ycnosne BbluMCNSETCA MOCHe OvepedHON UTepauuu LMKna, ecni OHO WUCTWUHHO, TO
MPOMCXOaMUT BbIXOL U3 Uukna (OykBanbHO: Uukn cosepaetcs o (until) BbINMOMHeHMs
ycnosus). [NoaTomy Takon LMK Ha3blBAETCS LUK C MOCTYCIOBUEM.

3apaHnue 5. Bbisog nocnenosatensHoct 1 | 3agaHue 6. BoiBopg,
2345154321, nocnepoBatenbHoctm 1357 9.
var i: integer; var x: integer;
begin begin
i = 1; x := 1;
repeat repeat
write(i,' ') ; write(x,' '):
i := 1+ 1; X = x + 2;
until i>5; until x>=10;
writeln; end.
i = 5;
repeat
write(i,' ") ;
i:=1i-1;
until i<l;
writeln;
end.
BapuaHT peluenns 3agaHns 1 ¢ nomoulblo | BapuaHT pelueHns aTon 3agaym ¢ NoMOLLbH
oneparopa repeat. CoxpaHute cBon hann | onepatopa repeat. CoxpaHute cBomn damnn
C UMeHeM Pamunusa_5 B CBOI Narky. c umeHeM Pamunua_6 B CBOK narnky.

3apanue 7. MUHMMYM U3 BBEAEHHDIX.

I'Iporpamn\/la onpenendaer HauMmeHbLlee YUcno mn3 OecAaTtu BBEOEHHbIX NPON3BOJIbHbIX

yucern.
const n = 10;
var
min: integer;

X: integer;
i: integer;

begin
writeln ('Beegure
read (x) ;
min = x;
for 1 :=
begin

',n,' BHaAYEHUN:

2 to n do
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read (x) ;
if x<min then

min := x;
end;
writeln ('MumHMManepHOE BHaAYeHMe = ', min) ;
end.
writeln ('Beegure BBoasATCS AeCsATb NPOU3BOIbHbBIX YMCEN
',n,' BHaueHuMm: ') ;
read (x) CYMTbIBAETCS NEPBOE BBEAEHHOE 3HAYEHWE
min := x BBEEHHOE 3Ha4YEHMEe 00BABNAETCH HAUMEHbLUNM
for 1 := 2 ton 00BbSBNAETCA Havano uukna — CO BTOPOro BBEAEHHOrO
3HaAYeHWS]
begin B Tene UMKNa — CYMTbIBAeTCA cregyllee BBEAEHHOE
read (x) ; 3Ha4yeHue, CpaBHMBAETCH C NpedblayLyM HaUMeHbLUM
if x<min then 3HAYEHWEM, eCNN OHO OKa3blBaeTCs MeHbLLE, TO Tenepb
min := Xx; OHO 0OBSBNAETCH HaUMEHbLUMM. Tak NPOBEPAOTCS BCE
end; BBEEHHbIE 3HA4YEHUS.

CoxpaHuTe cBou hain ¢ umeHem ®Pamunua_7 B CBOLO Narky.
3apanue 8. Anroputm EBKnuaa noncka HambonbLuero oowero genurens.
OcHoBHas naest 3agaun: CpaeHnTb uncna A n B;
1. Ecnu oHm paBHbl, T0 370 1 ecTb HO[l, COOBLUMTL €ro 1 3aKOHYUTb anropuTM,;
2. Ecnmn 310 He Tak — 13 BonbLUero Ynicna BblYECTb MEHbLUEE, 3anucaTb pesynbTaT
BMECTO 60nbLLEro;
3. [MosTopUTL C 1. 1.
A BOT 3TO OAWH M3 BapuaHTOB anroputMa EBknmnaa. PaccmoTpute npeacTaBneHHYHo
nporpaMmmy, coctaBbTe No Hen Bnok cxemy, onpodyinte 6e3 NPUMEHEHNS KOMMbOTEPA:
var a,b,c: integer;
begin
writeln ('Beegure a,b: ');
read(a,b) ;
while b<>0 do

begin
c := a mod b;
a :=b;
b :=c;
end;
writeln ('Haubonpumm O6umi Hdenurens = ',a);
end.

CoxpaHute hannbl ¢ umeHem @amunua_8_1 n Gamununa_8_2 B CBOLO narky.
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3agaHua ang caMocToATeNbHOU NpopadboTKM.

9) CocraBbTe nporpammy, BbiBogswyw psa M3 10 nocnegoBaTenbHbIX YUCEN,
HaunHasi ¢ 10 no BospacTaHuio 1 yobiBaHuo. Caenante Tpy BapuaHTa pPELLEHNUS C MOMOLLbHO
onepatopoB for, while, repeat. Coxpanute ainbl cootBeTcTBEHHO Pamunua_9_1,
damunua_ 9 2, damunua_ 9 3.

10) CocTtaBbTe nNporpammy, BbIBOASALLYIO P U3 NEPBbIX AECATU YUCEN, KpaTHbIX 3.
CphenaiiTe Tpu BapuaHTa pelleHust ¢ nomoLeto onepatopos for, while, repeat. Coxpanute
(aiinbl cooteetcTBeHHO @amunua_10_1, Pamunua_10_2, dPamunua_10_3.

11) CocTtaBbTe nporpaMmy, BbIYUCTISIOWYKD CYMMY W MNPOU3BEAEHNE [ECATH
BBEAEHHBIX NPOMU3BONBLHBIX Yncen. YkasaHue: ucnonbaynte onepatop for. O6bsasute ogHy
nepemeHHyo B hopmare integer (i — napameTp LMKna) u Tpu nepeMeHHble B hopmate real
(X — Ans BBOAMMbIX YNACEN U BbIYUCNSEMbIX CYMMbI (S) U npousseaeHuns (p)). Beogutcs 10
NPOM3BOBHBIX YNCEN, 3aAal0TCA HavarnbHble 3HAYEHUS NEPEMEHHbIX AN cymMbl — 0, Ans
npousseaeHnst — 1. Noackaska: Teno uukna:  begin

read (x) ;

s := s + x;

P =P * x;
end;

12*) CoctaBbTe nporpammy Bblumcrnenus n! (n!=1-2 -3 -4 . ... - n). YkasaHue:
ucnonb3ynte onepatop for, 06bABNUTE TpU NEPeMeHHbIe B hopmaTe integer (Hanpumep, i -
napameTp UuKna, N — uneH daktopuana, f — BbluMCNEHHOE 3HaYeHWe hakTtopuana). T.K.
3HayeHne nepemeHHoM B hopmaTte integer He MOXeT npesbiwaTte 2147483647, TO
HanbonbLWKUA (hakTopuan, KOTOPbIN MOXHO BblMMCIUTL — 12! (3TO HeoBXoaAMMO OTPa3nThb
npu BBOAE AaHHbIX). Heobxoaumo 3apaTb HayanbHOe 3HaveHue daktopuana — 1.
HayanbHoe 3HayeHWe napameTpa uukna — 2. B kaxzgon utepauun uukna npegplgyliee
3Ha4yeHne pakTopuana yMHOXaeTca Ha criefytoLlee 3HavyeHue n.

3. MaccuBbI* (gnAa du3mKo-maTeMaTMYeCKON rpynnbl)
MaccumB (0AHOMEPHBIN) — psA Ymnces, CopMMPOBaHHLIA NO ONpeaeneHHOMY Npasuny.
nu:

MaccuB — Habop 3NeMeHTOB OAHOr0 TUNa, KaXablN U3 KOTOPLIX MMEET CBOM HOMED,
Ha3blBAaEMbIN UHOEKCOM (MHOEKCOB MOXET ObITb HECKOMBKO, TOrAa MacCuB Ha3bIBAETCS
MHO20MepHbIM). TN MaccuBa KOHCTPYMPYETCS crneaytoLwmm obpasom:

array |[Tun mHpmexcal, ..., Tun mHinexcaN] of GaszoBewm TuUn

Hanpumep: 3aga€etcs nepeMeHHas-MaccuB —
a:array [1..10] of integer;
b: array ['a'..'z',w2..w4] of string;

Tun nHOekca — MHTepBanbHbIN TUMN, 3a0aETCS B BUAE a . . b, Ie a U b — KOHCTaHTHbIE
BbIpaXXeHUs LLenoro, CUMBOIBHOTO UMW Nepeyuncnmmoro Tuna.
1. Cdhopmuposams u ebigecmu yenovucsieHHbil maccue pasmepa N, codepxawuii N
nepebIX NOoXumesnbHbIX He4emHbix yucen:1,3,5, ....
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1 cnocob pelueHns 3agadm (Lnkn):

var i: integer;
N: integer;

begin
write ('CkKOJNBKO HEUETHRIX UMCEeJI B XOTHUTEe BHBecTu? '),
read (N);
for 1 :=1 to N do
write(2*i-1,', ');
writeln;
end.
2 cnocob peLleHns 3agadv (nepeMeHHas-maccums):
var

i:integer; // cueTumMk B UUKIeE

N:integer; // pasmep Maccuea

a: array [1..100] of integer;

begin

write ('CKOJNBKO HEUETHHX uYMCeJI BH XOTHUTE BHBEeCTM (He
6onpmwe 100)? ') ;

read (N);

for i:=1 to N do a[i]:=i*2-1; // dopMmpoBaHMe Maccupa
for i:=1 to N do write(al[i]l, ', '"):

end.

BapmaHT BblBOAa MaCChBa — BEPTUKAIIbHO, C YKa3aHMEM HOMEPA YJieHa MaCCUBa.

1 cnocob peLeHns 3agayn (Lykn):

var i: integer;
N: integer;

begin
write ('CKONBKO HEUETHBIX uYMCeJI Bl XOTHUTEe BHBecTn? '),
read (N);
for i :=1 to N do
writeln('a(', i, ') = "', 2*i-1);
writeln;
end.
2 cnocob pelleHnst 3agaun (nepeMeHHas-maccuB):
var

i:integer; // cueTumMk B UuKIe

N:integer; // pasmep Maccuea

a: array [1..100] of integer;

begin

write ('CKONBKO HEUETHBIX YMCeJI BN XOTUTE BHBeCcTu (He
6ospme 100)? ') ;
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read (N);

for i:=1 to N do a[i]:=i*2-1; // dopMmpoBaHMe MacCCHUBA
for i:=1 to N do writeln('a(', 1, ') ="', al[i]l, ', ");
end.

3apava 1. Hanuwwmnte nporpaMmy, BbIBOASLLYHO PS4 YMCES, B KOTOPOM KaXabln Creay LA
uneH bonbLuUe NpeablayLero B 2 pasa, a Takke nporpammy, Kotopast BbIMOMHSET TO Xe
CaMOe, TOMbKO C MOMOLLbIO LKA (noackaska: 4Tobbl HaTW BCe 3TW Ynucna, Heobxoammo
3apaTb NepBeoe).

2. Oanbl uenble yucna N (>2), A n B. CdopmupoBaTb W BbIBECTU LENOYUCIIEHHBIN
maccuB pasmepa N, nepsblid 3NeMEHT KOTOPOro paBeH A, BTOpOM paBeH B, a kaxabiv
nocneaytLwmin dNeMeHT paBeH CyMMeE BCEX NpeablayLmX.

var i:integer; // cu&Tumk LMKIIA

N:integer; // pasmep mMaccura

a: array [1..30] of integer;

begin

write ('CKOJIBKO 23JIEMEHTOB MaCCMBAa BH XOTHUTE BHBeCTM? (He
bosipme 30) ') ;readln (N) ;

write ('BBemuTe mnepBelM 3JieMeHT: '); readln (al[l]):
write ('BBemmuTe BTOpPOM nJjieMeHT: '); readln (al[2]);
al3] := al[l]+al2];

for i:=4 to N do a[il:=al[i-1]*2; // dbopmMupyeM MacCHUB
for i:=1 to N do writeln('a(',i,")=",alil);
end.

3apava 2. [laHo uenoe yucno N (>2). CpopmmposaTb 1 BbIBECTU LIENOYUCIIEHHBIN MACCHB
pasmepa N, cogepxalymin N nepBbIX 3neMeHTOB nocrenoBaTenbHOCTH ynucen duboHauum:
F1=1, F2=1, Fk=Fk-2+Fk-1, K=34,... .

3. laH maccuB pasmepa N. BbiBecTH ero anemMeHTbl B 00paTHOM Nopsigke.

var
i:integer; // cuéTumk LMKJIA

N:integer;

a: array [1..10] of integer;

begin

writeln ('CkoOJILKO BJEeMeHTOB B MaccuBe? (He O6ojspme 10!
) ")

readln (N) ;

for 1i:=1 to N do

begin

write('a(',1,"')=");readln(ali]);// BBOOMM KaXIOE UMCJIIO
BPYUYHYIO

end;

writeln ('A Tenepb o0OpPaTHO: ")
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for i:=1 to N do writeln('a(',N-i+1,")=",a[N-1+1]);
end.

3apava 3. Hanuwwmte BapuaHT nporpammbl, KOTOpast BbINOSTHAET TO e CamMoe, TOMNbKO
yncrna BBOAATCSA W BbIBOASATCS B CTPOKY.

3apava 4. Hanuwmte BapuaHT nporpammbl, KOTOpas BbINOSTHAET TO e CamMoe, TOMNbKO
yncna BBOASITCA M BbIBOASATCS B CTPOKY M 6€3 yKasaHust HoMepa YrieHa MaccuBa.

4. laH maccus pasmepa N. BbiBecTu Bce coaepxalmecs B AaHHOM MaccuBe
HeYeTHble YuCna B NOpPsAKe BO3pacTaHUA UX MHAEKCOB, a Takke X konn4yectso K.

var
kol:integer; // KOJMUECTBO HEUETHBEIX UMCEJI
i:integer; // cuUueTUMK B LUKJIE
N:integer;
a: array [1..15] of integer;
begin
kol:= 0; // HauvaJbHOe 3HaUeHMUE MepeMeHHOM kol
writeln ('CKOJILKO BJIEMEHTOB B MaccuBe? (He Ooawpme 15)"');
readln (N) ;
for 1i:= 1 to N do
begin
write('a(',1i,") = ");
readln(alil); // pyuyHOMV BBOI 3HAUEHUN MacCCUBAa
end;
writeln ('PesynesTatT');
for i:= 1 to N do
begin //BHIBOO HEUETHHIX UMCEJI UM MX [IOICUET
if (a[i] mod 2) = 1 then
begin
write (' ',ali]);
inc (kol) ;
end;
end;
writeln;
writeln ('KommnuecTtBo =',kol); // BHBOI KOJUUECTBA
HEUETHEIX UYMCeJl
end.

3apava 5. [laH maccuB pasmepa N. BbiBectn Bce copepxalivecs B JaHHOM Maccuee
YeTHble uucna B nopsiake yobiBaHKUs MX MHAEKCOB, a Takke UX konnyecTso K.

3apaya 6. [laH uenouncneHHbin maccuB pasmepa N. BbiBecTn BHavane Bce
cofepxallnecs B JaHHOM MaccuBe YeTHble YnCna B Nopsake BO3pacTaHWs UX UHOEKCOB,
a 3aTEM BCE HeYeTHble Yucna B nopsake yoblBaHWUS UX UHOEKCOB.
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5. flaH maccuB A pasmepa N u uenoe yucno K (1 < K < N). BbiBecT anemeHTbl
MaccuBa ¢ nopaAKOBbIMM HOMepaMu, KpaTHbIMK K, 6e3 ucnonb3oBaHMs YCNOBHOIO
oneparopa.

var
k,N:integer;
i:integer; // CuUéTUuK LUMKJA
a: array [1..10] of integer;
begin
writeln ('CKOJIBKO 23JIEMEHTOB B MacCCUBe? (N<10) ") ;
readln (N) ;
writeln ('KakoMy uUmMCJy KpaTeH HoMep? ');
readln (K) ;
for 1i:= 1 to N do
begin
write('a(',i,"'")="); //pyuyHOoM BBOI SJIEMEHTOB MaCCUBAa
readln(af[i]l) ;
end;
write (9Tm »JeMeHTHI: ') ;
for 1:=1 to N div k do
write (' ',al[i*k]):;
end.

3apava 7. [laH maccuB A pasmepa N (N — yeTHoe uymcno). BbIBECTU €ro anemeHThl ¢
YeTHbIMM HOMepamy B Mopsiake Bo3pacTaHus Homepos: A2,A4 A6, ...An, bes
MCMONb30BaHUS YCNOBHOMO oneparopa.

3apava 8. [laH maccuB A pasmepa N (N — HeyeTHoe ymcro). BbIBECTU ero aneMeHTbl ¢
HeYeTHbIMM Homepamu B nopsigke yobiBaHust HomepoB: AN,AN-2,AN-4, ...A1, 0Ges
MCMONb30BaHUS YCNOBHOTO Oreparopa.

3apava 9. [laH maccuB A pasmepa N. BbiBecT BHauyane ero aneMeHTbl ¢ HEYETHbIMY
HoMepamu (B nopsigke BO3pacTaHWMs HOMEPOB), a 3aTeM — 3NIEMEHTbl C HeYeTHbIMU
HoMeEpamMu (Takxe B nopsiake Bo3pacTaHus HomepoB): A2, A4, A6, ..., A1, A3, A5, ..., Ges
MCMONb30BaHUS YCNOBHOO Oneparopa.

4. CTPOKOBbIE M CUMBOJIbHbIE NepemMeHHble* (Ana usnko-maTemaTmyeckomn

rpynnbl). Kogosas tabnuua (ASCII) (cm. ctp. 9)
1. Mporpamma BbIBOAA KOofa CMMBONA:

Program Stringl UT0 M KaK HanucaHo B NporpaMmme:

var Program Stringl; - uwvs

a: char; nporpammbl (ecnu HeobxoaMmMo HanucaTb

begin HECKOJIbKO NporpaMm B 04HOM haise);
Write ('"BeenmTe cuMBON '); |a: char - onpeaeneHa nepemMeHHas,
readln(a); UM — KCUMBOIY;
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Writeln ('Kong cummBosia: ',
ord(a));
end.

ord (a) - craHgapTHas QyHKUmMS —
BbIBOAMT HOMEP CUMBONA.

3aganue 1. HanucaTb nporpammy, KoTopas BbIBOAMT CMMBOM, €CMM 3adaH ero Homep
(cTaHOapTHas QyHKUMS, KOTOpast BbIBOAUT CUMBOI MO €ro HoMepy — chr  (x) ).

3agaHue 2. Hanucatb nporpammy, KOTOpasi BbIBOOMT [ABa CUMBOSA, MEPBLIA U3 KOTOPbIX
npeaLuecTyeT 3agaHHoMy cumeony C B kogoBon Tabnuue, a BTOPoW crieyeT 3a CUMBOSIOM
C. Mopackaska: T.k. ord (a) — (YHKUMS, KOTOpas BbIBOOMT HOMEP CUMBOSA (4KCIO), TO C
NONMYUMBLUMMCS YACIIOM MOXHO AenaTtb apudmMeTnieckmne aencTaums.

2. Nporpamma, BbIBOASALWAsA 3aAaHHOE KONTMYECTBO NepBbIX NPOMUCHLIX (3arnaBHbIX)

OykB natuHckoro anchasuta (1 < N < 26).

var

i:integer;

N:integer;

begin
Write ('CKOJIBKO BB XOTUTE
BEIBECTM CHMMBOJIOB (He OoJee
260)2 ')
readln (N) ;
Writeln ('S3TM CHMMBOJIHL:
for 1:=65 to 65+N-1 do
Writeln (i-64,' cuMBOJ
("ychr(i),") ")

end.

")

UTO 1 KaK HanucaHo B Nporpamme:
-1 (HOmep cumBona) u N
(KONMYeCTBO CUMBOSIOB) — 3TO LieSTble
yncna;

-for 1i:=65 to 65+N-1 do
Wri.. — MepBbl1 3arnaBHbIii
CMMBO NaTUHCKOrO andasuta (A)
nmeeT Homep 65 (CM. KoaoBYHO
Tabnuuy), nocnegHun — 90 (65 + 26 =
91, NO3TOMY HYXHO Bbl4eCTb 1);

3apaHue 3. [laHo uenoe yucno N (1 < N < 26). BeiBectt N nocnegHux CTpouHbIX (T. €.
MasneHbkux) ByKB naTUHCKOro andasuta B 06paTHOM Nopsiake (HaumHas ¢ ByKBbI «Z»).
3apaHue 4. [laHo uenoe uncno N (1 < N < 32). BoiBect N nocnegHux NponucHbIX (T. €.
3arnaeHbIX) ByKB pycckoro and)aeuta B 06paTHOM nopsiake (HaunHas ¢ BykBbl «H»).
3aganune 5. [laHo uenoe uncno N (1 < N < 32). BoiBecTt N nepBbIX CTPOUHbIX (T. €.
MarneHbkux) ByKB pycckoro andasuTa B NpsMOM Nopsiake (HaumHas ¢ BykBbl «ay).

3. lporpamma, onpepenswwWas, Kakum SABNAETCA 3afaHHbIM CUMBOM: UUGpoOMH,
OykBOW naTMHcKoro unu pycckoro andpasuta. Ecriv C nsobpaxaet undpy, T0 BbIBECTH
CTPOKY «Uucbpay, eCcnm naTuHCKyto OYKBY — BbIBECTM CTPOKY «NaTWHCKas OykBay, ecnu

PYCCKYH0 — BbIBECTY CTPOKY «pycckasi bykeay.

var
C:char;
begin
Write ('BBenmurTe CHMBOJI:
readln (C) ;

")
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Write ('DTo
if
if (ord(C)>=

oyksa') ;
if

Writeln ('maTmuHckasa OykBa') ;
if

oyksa') ;

end.

")

(ord (C)>=48)and (ord (C)<58)
65)and (ord(C)<91)

(ord (C)>=97)and (ord (C)<123)

(ord (C)>=1706)and (ord(C)<250)

then Writeln ('umopa')
then Writeln ('JmaTuHckasa

then

then Writeln ('pycckasa

3apaHue 6. HanucaTb nporpammy, Kotopasi N0 BBEAEHHOMY KOAY CUMBOIA, BbIBEAET CaMm
CUMBOJT M NOSICHEHWE, YeM OH SBNSETCA — BOMbLLLOKA UMK Masion pycckon BYKBONA.
4. Mporpamma, BbIBOASALWAA KOAbI NEPBOro U NocnegHero CUMBOA HeMyCTOW CTPOKM.,

var
STR:string;

F,S:char;

begin

Write ('BBemouTe npenjioxeHUeE :
")

readln (STR) ;
F:=STR[length (STR) ];
S:=STR[1];

Write ('Konel mepeoOoM U
nocyjenHem OYKBbI: ') ;
Writeln;

Writeln (ord(S));

Writeln (ord(F));

end.

Y10 HOBOrO B NporpaMme:

- STR: string - 3agaHa npouegypa-
nepemeHHasi STR CTPOKOBOO TUNa;
-STR[..] - npoueaypa, npeobpasyet
YMCNOBOE A@HHOE B CTPOKOBOE
npeacTaeneHne. BHytpu [...] — Homep
CMMBOIA B CTPOKE;

- length (STR) — (yHKUWS, KOTOpas
BbIYUCISET ANUHY CTPOKM,
«NepecUnTbIBaET» CUMBOIIbI B CTPOKE,
NpuCcBanBaeT «HOMEPY» KaxaoMy
CUMBOIY B CTPOKE.

5. Mporpamma, BbiBOAAWEAA CTPOKY ANUHbLI
cumBona C.

N, KOTOpasd COCTOUT U3 3aAaHHOro

var

i:1integer;

N:integer;

STR:string;

H:char;

begin
Write ('3amariTe CHUMBOJI:
readln (H) ;

")

Write ('3amamTe OJIMHY CTPOKM:

readln (N) ;
for

i:=1 to N do STR:=STR+H;
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Write ('CMmoTpuTe: '),
Writeln (STR) ;
end.

6. Mporpamma, BbiBOAAWAA CTPOKY ANMMHbI N CMMBONOB, KOTOpasi COCTOUT M3
yepepyrowmxcsa cumonos C1 n C2, HaunHas ¢ C1.

var

i:integer; //KomMuecTBO MTepalUNi LKUKJIA
N:integer; //KOJIMUECTBO CHMBOJIOB B CTPOKE
STR:string;

Cl,C2:char;

begin
Write ('3amaliTe MNepPBHM CHUMBOJI: '),
readln (C1l) ;
Write ('3amaliTe BTOPOM CHMMBOJI: '),

readln (C2) ;

Write ('3amariTe UMCJIO CUMMBOJIOB B CTpoKe (UéTHoe,

[IoJIoXureJsibHoe) ¢ ') ;

readln (N) ;

for i:=1 to N div 2 do // BHBOOMT I[Iaphbl CUMBOJIOB
begin STR:=STR+Cl; STR:=STR+C2; end;//omnepaTopHue

CKOOKU
Write ('PesymneTaT: ');
Writeln (STR) ;

end.

3apaHue 7. [laHa cTpoka. BblBeCTM CTPOKY, COOEpXallyl Te Xe CUMBOMbl, HO
pacrnonoXeHHble B 0bpaTHOM nopsiake.

7. Mporpamma, BbIBOAAWANA CTPOKY, COAepKallyHd CUMBOMbLI CTPOKM S, Mexay
KOTOPbIMU BCTABNEHO N0 04HOMY npobeny.

var begin
i:integer; // Homep cumMmBOJIA SS:=8S5+S[i];
SS:string; // HoBasa cTpoka SS:=SS+' ';
S:string; // Crpoka (3amaéwm end;
camm) OnwucaHa oHa utepauus Lukna:
begin BykBanbHO — NPUCBOUTL SS 3HaYeHwe i-
Write ('Hanummre [0 CMBOSIA B UCXOOHOW CTPOKE, 3aTEM
npenjuoxenue: ') ; NpuCcBONTL SS 3HaYeHne «npobeny.
readln (S) ;
for 1i:=1 to length(S)do
begin
SS:=SS+S[1i];
SS:=SS+"' ';
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end;
Writeln ('PesyneTar: ');
Writeln (SS) ;
end.

3apaHue 8. [laHa Henyctas ctpoka S u uenoe uucno N (> 0). BoiBectn cTpoky,
CofepXaLlytd CUMBOIbI CTPOKM S, MeXOy KOTOpbIMM BCTaBneHo no N CUMMBOMOB «*»
(3Be3gouka).

8. [aHa ctpoka. Hanucatb nporpammy, KoTopass NOACYMTAEeT KOJSIMYECTBO
cogepxawmxcs B Hel Ludp.

var -inc (KOL) -
i:integer; // HOMep cuMBOJA npoueaypa,
KOL:integer; // KOJIMYECTBO CHMBOJIOB B yBennuMBaeT
CTPOKE 3HaYyeHe aprymeHTa
S:string; KOL Ha 1.

begin

Write ('3anuummre CTPOKY, COIepXallyi
OyKBBEl M LMbpel: ')
readln (S) ;
KOL:=0; // HauasbHOE BHaueHUE
KoJiMuecTrBa LMOpP
for 1i:=1 to length(S) do
begin
if (ord(S[i])<=58)and(ord(S[i])>=48)
then inc (KOL) ;

end;
Writeln ('PesynesTar: ');
Writeln('B »Tom cTtpoke ',KOL, '
unop. ') ;

end.

3apaHue 9. [laHa cTtpoka. llogcumMTaTb KONMWYECTBO COAepXalMxcs B Hel NPOMUCHBLIX
NaTUHCKMX OYKB.
3apaHune 10. [ana ctpoka. [llogcumTath obLlee KONMMYECTBO COAEPKALUMXCA B Heil
CTPOYHbIX NIATUHCKMX U PYCCKUX OYKB.
9. Mporpamma, KoTOpas NOACYUTLIBAET KONIMYECTBO CNOB B NPeAnoXeHUu:
var
Dano:string;
slova:integer;
i:integer;
begin
Write ('BBemoure npenjioxeHue: ');
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readln (Dano) ;

slova:=0; //KommuecTBO CJIOB HauajibHoe — 0

for i:=1 to length (Dano) do
begin
if (Dano[i]=" '")and(Dano[i-1]<>"'" ') then inc(slova);
end;

inc(slova) ;
Writeln('B sToMm npensoxeHum ',Slova, ' cyomB(a).');
end.

3apaHue 11. [laHa cTpoka, COCTOsILas U3 PYCCKUX CMOB, HabpaHHbIX 3arnaBHbIMK OyKBaMu
N pasgeneHHbIx npobenamu (04HUM UK HECKOMbKMMM). HanT Konn4ecTBo CroB, KOTOpbIe
HaYMHAKOTCA M 3aKaHYMBAKOTCA OAHOM W TOW e DYKBOMW.

2 Mogenuposarue (noeTopeHme)

YyebHoe nocobue 9 knacca, ctp. 37 - 53.
MoprotoButbCA K TecTy no Teme MogenupoBaHue.

Mogens - HoBbIit 06BEKT, CO34aBaEMbIIl B OBBEeKT MOXET UMETE MHOKECTEC MOZENen
MogenupogaHue - 3T0 METOS NO3HAHUA .
~ npouecce MoaenupoeaHua. OTpaxaer (3aBMCHT OT ueneil MOQENMPOEAHHA).
OKPYXaILWEro MUpa, COCTORLUMI B
. HanBonee cylecTECHHEIE 0COBEHHOCTH OpgHa u Ta xe Mogenks MOXET ONUCEIEATE
CO343aHHH M MCCNENOEAHUM MOAENE.
M3y4aeMoro obseKTa, Npouecca, AENEHMUA. paszHble OBBEKTEI.

®OPMbI| MOJENEN

MOZENH

o

EOCNPOUIBOAAT NpeaAcTaBnAT 00 beKThI,
reomeTpuyeckue, husuyeckue NPOLECCh! MNK ABNEHUA B

W Ap. CBOMCTBA peanbHbIX obpasHoi unK 3HaKoso# hopme.
00 BEKTOB, NPOUECCOB UNK

ABNEHWN B MaTepUanbHON

thopme ObpasHble - 3HaKOBbIE - CTPOATCH €
npeacTasnalT HCNONL30BaHUEM
spuTtenbHble 0Bpass! cneunanbHeIX A3bIKOB
06BeKToB, - 3HAKOBbIX CHMCTEM.
3ahUKCHPOBaHHbBIE Ha
Kakom-Hubyab
HocuTene
HUHpOPMaLMHK.

- TEKCT;
- hopmyna;
- Tabnuua;
-UT.A.
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TUNbl UHOOPMALIMOHHbIX MOLENEW

t TABNTUYHBIE I E MEPAPXWYECKHE I [ CETEBbIE

fo6uekTLI unk ux cEOiCTEA |
npeAcTaEneHsl B BUAE
CMUCKA, 1 ux sHa4eHus
pasmewaiotcs B AYENKAX
annmoyronbnoﬁ Tabnuuebl. y
|
rnepeqenh OAHOTUMHBIX
00BbEKTOE pasMelléH B
MEPBOM cronbue (cTpoke)
Tabnuubl, 3HAYEHNA UX
CBOWMCTE pa3MeLLakTcs B
creayowux cronbuax

"

k(crpoxax) Tabnuuel.

P

obneKTbl pacnpegeneHsl no
YPOBHAM. Kaxabii anemeHT
Gonee BLICOKOTO YPOEHBI
MOXET COCTORTL U3
3NEeMEHTOE HUXKHEro YPOBHS,
a 3NEMEHT HIKHEro YPOBHA
MOXeT BXOAUTb B COCTAaB
TONBKO OAHOTO 3NeMeHTa
Bonee ELICOKOrO YPOEHS.
Hanpumep:

NPUMEHAT ANA OTPAXKEHUA
CUCTEM, B KOTOPLIX CEA3H
MexXay JneMeHTaMu UMET

CMOXHYIO CTPYKTYpY:

TabnuyHble 023kl maHHbIX. CosnaHue TabnMyHoN 6a3k
.
= DaHHEIX B cpeme MS Excel

BA3bl OAHHbIX

BA3A [JAHHbIX - aT0 UHOPOPMALIMOHHAA MOJENb, nossonsowas ynopsgoveHHo
XPaHUTb JaHHble 0 rpynne 06bekToB, 061aaatoLLMX OQMHAKOBEIM HABOPOM CBOMCTB.
Pasnunyator TABJIMMHbIE, MEPAPXWYECKHWE n CETEBBIE 6a3bl gaHHbIX.
BA3bl JAHHbIX B AJIEKTPOHHbIX TABJIMLLAX EXCEL
1. OTKponTE HOBLIN AOKYMEHT MS Excel.
2. BeauTe 3aronoBk1 CTonbLOB, Kak NOKa3aHO Ha PUCYHKE:

A AL [ B

C

[ D I € !

? |

3. [lobaBbTe Ha NIEHTY HOBbIN UHCTPYMEHT — PopMa

j

. ®ann - NapameTpsbl Excel -

HacTpoika neHtsl — Bbibpatb komaHabl: KomaHabl He Ha neHte — ®opma — [JobasuTb>>
B Hactpamnsaemyto rpynny (npeasaputensHo Cosgatb rpynny (HacTpaueaemasi rpynna)).
OTa KOMaHa NosIBUTCA Ha NEHTE:

4. Bblgenute CTPOKY 3arofoBkOB CTONOLOB U HaXMuTe KHOMKy dopma

npeaynpexaexve Excel:

FE= A

30 B@):

"
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-
Microsoft Excel

=)

HeOGXOnMNbIe ANA BbINONHEHWA 3TOM KOMaHAbl.

oma
=

B

MpunoxkeHuio Microsoft Excel He ynaeTca onpeaeniTh, B Kakoi CTPOKE dIMaKa WM BbIAENEHHOr0 AWanasoHa CONeMKaTCA HasBaHusa cTonbLos,

» Y1obbl MO10Nb30EaTEL B Ka4YECTEE Ha3BaHWIA AaHHbIE NEPBOI CTPOKM BhIAENEHHOr0 GParMeHTa MAM aIMaKa, HEDKMUTE KHomnky "OK™,
» Ecm rpynna adeek Bbina BoineneHa no ownbke, BbIAENMTE OAHY SHEMKY W NOBTOPUTE KOMaHAY.
» YT0bbl CO3AaTL Ha3BaHWA cTonbUOE, HaXKMMTE KHOMNKY "OTMEHa™ M BEEAMTE MX Haa KaKabIM cTonbLOM AaHHBIX.

» 1§ NONYHeHWA AOMONHUTENbHLIX CBEAEHWIA O CO3AGHWM Ha3BaHWIA, KOTOPbIE NErKO HAWTK, HEKMUTE KHOMKY "Crpaeka’.

[ o

) | | ]

OtmeHa

Cnpaexa ]

Bblnun nu ceeaeHna nonesHbIMM?

5. HawmmTe OK. MosianTcs ®opma

6. BBeauTe JaHHble. Hanbmmep,

Nuet1: Takue, n Haxmute [lobaBuTb:
f]'lmcrl @Iﬂ—hj\ (ﬂucrl [ilﬂ_hjw
Damunua: - Hogas sanuas Damnma: E‘aHOE lus 1
w1~ [omem] — Laspeore |
OTYecTso:! I:I ‘ YoaniTte _| OTyecTeo: MBaHOBMH m
AaTta poKaeHua: faTta poxaeHua: 14 02,1996 J
TenedoH: \:’ TenedoH: 926-999-66 12
7. Mop cTpokown 3aronoskos cTonbuos nosisutcs nepeas 3AMNNCh Tabnuupbl AaHHbIX:
A B G D E F
1 | ®amunua Mma |OmuecrBo|flata poxkaeHua| TenedoH
| 2 |MBaHOB  MBaH VBaHOBWY 14.02.96 926-999-66-12 flucr
1? Damj

8. BeeouTe el HeCcKONbKO 3anucen (He MeHee NATW) W 3akponTe ¢opmy. Bbi3eaTb

&=

(POpPMY MOXHO no kHonke ®opma

9. CoxpaHuTe cBoit (hain B nanKy CBOErO Kracca.

]

3anncy YCroBuiA, B KOTOPbIX CPaBHWBAKTCA 4uCna,
TEKCTOBbIE UMM NOTUYECKNe
3HauyeHus. Jloboe nornyeckoe BbIPAXEHUE AOMKHO
Mepe  OauH
CpaBHEeHMsA, KOTOpbIii OnpedensieT OTHOLIEHWe MeXay

YHKUMKL,  opMynbl,

cogepxatb MO  KpanHeN

ANIEMEHTaMN NTOTNMYECKOro BblPpaXXeHn4.

onepartop

[punereHme norvueckux QyHKUMIA 1 BLIPaKEHMIA oS
necnenosaHus) GombLUMX MaCCHBOB JaHHaX.

1. Jlormyeckue BblpaXeHMA WCMOMb3YKTCA ANS

= PaBHO

> bonblue

< MeHblue

>= bonbLue unu paBHo
<= MeHblLe 1nnun paBHO
<> He paBHO

PesynbTaToM NOMM4eckoro BoipaxeHns aBnsetcs nornyeckoe sHaveHne UCTUHA (1)
uu nornyeckoe 3HaveHve JIOXb (0).

2. ®yukuma ECJIN.
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OyHkums ECITN (IF) umeeT cnegytoLwmii CUHTaKCKC!
=ECJIN(nornyeckoe_BblpaxeHue;3Ha4YeHNe_eCcnun_UCTUHA;3Ha4YeHne_eCcnu_JoXb)

B dpyHkumm ECJIA moxHO ncnonb3oBaThb pasnnyHble apryMeHTb:

Mpumep 1. Crepyrowas dopmyna Bo3spallaet 3HaveHne 10, ecnn 3HayeHne B sueiike AT
bonblue 3, a B NPOTMBHOM cryyae — 20:
=ECONW(A1>3;10; 20)

Mpumep 2. B oyHkumm ECITA MOXHO 1CNONb30BaTh TEKCTOBbIE apryMEHTbI.
=ECITWN(Al1>=4; "3avyeT cpan" ;"3

Mpumep 3. MoxHO 1CNoNb30BaTh TEKCTOBbIE apryMeHThbl B oyHKUmm ECITA, 4tobbl npu
HeBbIMOTHEHWM YCMOBKS OHa BO3BpaLLasna nycTyto cTpoky BMecTo 0.
=ECITVN(CYMM(Al1l: A3) =30; Al

Mpumep 4. AprymeHT norndeckoe_bipaxeHue dyHkumum ECII moxeT cogepxaTb
TEKCTOBOE 3HayeHue. ATa hopMyna Bo3spaLlaeT 3HaueHue 10, ecnu syenka A1 cogepxut
cTpoky "AuHamo”, n 290, ecnu B Heit HaxoauTcs nmoboe apyroe 3HaveHne. CoBnageHue
MeXay CPaBHUBAEMbIMW TEKCTOBLIMU 3HAYEHMAMM AOIHKHO ObITh TOYHBLIM, HO 6€3 yyeTa
peructpa.

=ECAVN(Al="OnuHnamo" ; 10; 29¢C

B kauyectBe aprymeHtoB ¢hyHKkumn ECJIM MoxHO wucnonb3oBaTb Apyrue
PyHKUMM,

3. ®yHkuuu U, UNN, HE

OyHkumm U (AND), UK (OR), HE (NOT) - nosBonstoT co3faBaTh CIOXHbIE
riornyeckne BolpaxeHns. AT yHKUMKM paboTaloT B COYETAHWUM C NPOCTLIMM OnepaTopamu
cpaBHeHus. Gyukumm U n UITA moryt umetb Ao 30 normyeckux aprymMeHToB ¥ UMEOT
CUHTaKCHUC:

=/A(nornyeckoe_3HayeHune1;normyeckoe_sHayeHue2...)
=UJTN(nornyeckoe_3HayeHunel;normyeckoe_3HayeHue2...)

OyHKuma HE nmeeT TONbKO OAUH apryMeHT 1 CrelyoLuii CUHTaKCHC:
=HE(nornuyeckoe_3HaueHue)

AprymeHTbl yHkumin U, UKW, HE moryT ObiTb NOrMYeCKMMKU BbIpaXKeHUAMM,
MacCMBaMM UNKN CCbINIKaMM Ha I4eNKKN, CoAepKalLue NIormnyeckue 3Ha4YeHus.

Mpumep 1. MNycTb Excel Bo3paLyaeT TeKCT «[poLweny, ecnm y4eHnk MMeeT cpeaHuin bann
bonee 4 (a4enka A2), 1 NponycK 3aHATUN MeHbLue 3 (A4eika A3). Popmyna npuMeT BUA;
=ECNTN(WN(A2>4; A3<3); »MNpowen»;

Mpumep 2. Ecnn B NpeabiayLueit dopmyrne 3ameHnts yHkumto U Ha WA, To yueHnk byaet
NPOXOANTb, ECIN BbINOMHAETCA X0Ts Bbl 0AHO K3 YCoBMIA (CpeaHuin 6ann bonee 4 nnu
NPONYCKMN 3aHATUIA MeHee 3).
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—=ECNTN(MNNN(A2>4; A3<3); »lpowen

Takum obpasom, chyHkuma UITN sosspallaet nornyeckoe 3HavyeHne NUCTUHA, ecnu
X0oTA Obl OOHO M3 NOrMYeCKMX BblpaXeHMW WUCTUHHO, a chyHKumMa W BosspallaeT
nornyeckoe 3HaveHne UCTUHA, Tonbko ecnv Bce Nornyeckue BbIpaXeHUs UCTUHHDI.

®yHkumna HE MeHsieT 3HaueHre CBOero apryMeHTa Ha NpoTUBOMNONOXHOE NOrMYECcKoe
3HaveHne 1 00bIYHO MCMOSb3yeTcs B COYEeTaHuu C APYruMu (OYHKUMAMU. JTa (OyHKUMS
Bo3BpaLyaet nornyeckoe 3HayeHne UCTUHA, ecnn aprymeHT numeet 3HaueHune JIOXKb, n
nornyeckoe 3HaveHue JIOXb, ecniv aprymeHT umeet 3HaveHne UCTUHA.

4. BnoxeHHble dyHkummn ECJTA

WHorpa ObiBaeT OYeHb TPYAHO PewuTb JIOMMYECKYr 3agayvy TOMbKO C MOMOLLbIO
onepatopoB cpasHeHus u gyHkumin U, N, HE. B aTux crnydasx MOXHO MCMOnb30BaThb
BnoxeHHble dpyHKuumn ECJIN.

Mpumep. B crniepyrowen ghopmyne mucnonbaytotes Tpu dyHkumm ECIIA:
=ECAMN(A1=100; "Bcerpga"; ECNIUN(WN(AL1>=8
1<80); "WNHor " ,; "Hunkor ga"
MoHumaeTcA OykBanbHO: "Ecnn 3HayeHue B suenke A1 pasHo 100, BO3BpaTUTbL CTPOKY
"Bcerga". B npotuBHOM cnydae, ecnu 3HadeHwe B s4enke A1 Haxogutes mexay 80 n 100,
B03BpaTuThL "OBbIYHO". B NPOTMBHOM Cnyyae, ecnu 3HaveHne B a4enke A1 HaxoguTcs
mexay 60 n 80, Bo3spaTuTb CTPOKY "MHoraa". W, ecnn HM 0gHO K3 3TUX YCINOBWIA He
BbINOJIHAETCS, BO3BPATUTL CTPOKY "Hukorga”.

Bcero gonyckaetcs go 7 ypoBHen BrnoxeHus ¢pyHkuuin ECJIIN.

5. ®yHkumn NCTUHA v NIOXb
OyHkuym UCTUHA (TRUE) n NNOXb (FALSE) npenoctaBnsioT anbTepHaTUBHbIN
cnoco6 3anucu norumyeckux 3sHavyeHun UCTUHA u JIOXKb. 3Tu =MCTHMHA()

(DYHKLMM HE UMEKOT apryMeHTOB U BbIrMAAAT crefytowmm obpasom: =I0Xb()
[Tpumep. Cnepytowas yHKUMS BO3BpaTUTL 3HauveHue "[Tpoxoante”,
ecnv BolpaxeHue B syenke A1 umeet 3HaveHne UCTUHA. B

NPOTMBHOM cryyae hopmyna sosspatut "Cton";
=ECAN(AL=NCTUHA() ; "MNMpoxoagnrt

MPOEKT «TECT. MPOBEPKA YCTHOIO CYETA»

OcHoBHast maes: TecTUpyeMblid 3anonHseT cTonbey Ans oTBeToB. BBeaéHHoe
3HA4YEHME CPABHMBAETCA CO 3HAYEHMEM, XPaHSILLMMCA B OTAENbHOM Tabnuue Ha Apyrom
nucte (B mpgeane — 3T0OT NMUCT CKPbIT). OQHOBPEMEHHO HA TPETHEM NUCTE 3aMONHSAETCS
MPOTOKOS OTBETOB W BbICTABNSETCS OTMETKA, COTMACcHO ONpeaeneéHHbIM YCnoBUAM (0BbIYHO:
«5», ecnu 0TBEYEHO BEPHO He MeHee, YeM Ha 90% BonpocoB; «4», ecnn OTBEYEHO BEPHO
He MeHee, 4YeM Ha 75% BOMPOCOB; «3» - He MeHee, YeM Ha 60% Bonpocos. B ocTanbHbIX
CNyYasix BbICTABNSAETCA OTMETKA «2.
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1. Cosgante dpann Excel (ums dhanna —

7 o

BaLua thamunust). MepenmeHyiTe nncTb: M| 3apanne /Oteersl  MpoTokon

-
N IO I |
2. Ha nucte 3apaHue cosgante Tabnuuy Al e | c |
C 3afaHusaMK (3agaHus ons yCTHOro cYeTa %Te“ no ycTHOMy cHety
npuoymanTe caMoCTOsATENbHO, HE MEHee 2| [oammnnm: | |
15). 310 ByneT BbIrMALeTb NPUMEPHO Tak: 9
5 | Ne 3agaHue Beegute oTBeT:
6| 1 24 - 100 =
7| 2 24-0,01 =
g| 3 0,093+0,93 =
9| 4
w| 5
1| 6
12| 7
12| 8
14| 9
15| 10
16| 11
17| 12
13| 13
19| 14
20| 15
3. Ha nucte OTBeTbI 3aroToBbTE TAbNNLY A B
c otBeTamu. [ins ynobceTea nydie, ecnu 1
pacnonoXxeHue 0TBETOB NOBTOPSAET .
pacronoxeHune 3aaaHui (XoTs 310 j
COBEPLUEHHO He 063aTENBLHO). < No Oroer
6| 1 2400
7| 2 0,24
2| 3 1,029
g A

4. Ha nucre [poToKon 3arotoBbTe TakyHo
Tabnuuy:

B auenke C3 otobpasntcs
(hamunusl, BBEEHHAA TECTUPYEMBIM.
B aueikax ctonbua Pesynbtar (B6:B20)
notom ByaeTt BbiBeAeHs! 0 unm 1
(COOTBETCTBEHHO, NPW HEBEPHOM W
BEPHOM OTBETE).
B ayenke D5 0T0BpasnTCs KONMMYECTBO
BEPHbIX OTBETOB, B s4eike D6 —
KONMYECTBO HEBEPHbLIX OTBETOB, B IYEMKe
D7 — oTmeTKa TecTupyemoro.

A B C n E

Mportokon orsertos (0 - HeBepHO, 1 - BepHO)

[‘?_’il_ﬁ@[l_fl}iﬂ o | \

Peaynvrar BepHo:
HeBepHo:
Bawa ormeTxa:

@
wln u!uu—- =

Jal

19
-
-

|

an
-
-

b
[
N

i 13

19: 14 |

200 15

5. Yt06bI B sivenky C3 Ha cTpaHuue [MpoTokon BeIBOAMMIACE (DaMUNNS TECTUPYEMOTO,
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BBEJMTE B 3Ty A4elKy criegytowyo qopmyny: = 3 agaHumne! C3.
Ota hopmyna cebinaetcst Ha a4enky C3 u3 nucta 3aganue. [He 3abyabte byksy C
BBECTU NaTUHULEN]

6. Beeaute dhopmynbl B s4enku B6:B20. 3ameTbTe, UTO CpaBHMBAEM Mbl 3HAYEHME B
Avenkax €6:C20 n3 nucta 3agaHve n B6:B20 n3 nucra OTBeTh!;
—=ECNIN(3apaHne! C6=0T1TBeTbH! B

OTa hopMyna CpaBHUT 3HAYEHNSI B COOTBETCTBYIOLLMX Si4eKaxX Ha COOTBETCTBYHOLLMX
mmctax(3a gaHune! C6 FuenB«BegH BedBed 3HaueHme 1, B NPOTUBHOM
cnyyae - 0.

B ocTanbHbIX suenkax opmyny BBOAUTL BPYYHYH0 He0Bs3aTeIbHO, A0OCTAaTO4HO
BbIAESIUTb 3T SYEWK BMECTE C Y)Ke 3an0STHEHHOW M HaxaTb codeTaHue knasuw Ctrl + D
(3anonHUTbL BHU3).

7. B aueiky D5 Beegute chopmyny: = CY MM ( B 6dyHiBv2 CYWMM crnioxut Bce
eanHuLbl 13 cTonbua pesynbTat. Toraa cpasy OyaeT BUAHO, Ha CKOMBbKO BONPOCOB AaHbl
BEPHbIE OTBETHI.

B ayeiky D6 BBegute chopmyny: =15D5,

8. B auenky ES Beeante popmyny: =D5/15 3atem Bblgenurte aty S4enky, Hangute Ha
INeHTe Ha BKnaake [naBHas MeHto Adveiika — komaHaa dopmat — CKpbITb M 0TobpasnTb
— CKpbITb cTONGUbI Mn HaxmuTe Ctri+0. Aueiika byaeT He BUAHA, HO 0OpaLLaTLCA K HEN
MOXHO.

9. B auenky D7 BBeaute chopmyny, onpeaenstoLLyto 0TMETKY TECTUPYEMOTO:
=ECOIUN(N(ES5<=1; E5>=0,9);5; ECnn( MM ES5

):3:2)))
10. Ckponte nuct OTBeTbI (NPaBON KHOMKOW MbILLIK HAXMUTE
Ha UMS NIMCTa BHW3Y CTPaHuLbl — KoMaHaa CKpbITh). 1| 3apanme ( Tpotokon (FJ 7

11. Baw npoeKT BbInonHeH. MoXHO BbIAeN1Tb pa3HbIMK LiIBETaMU KONTMYECTBO
BEPHbIX U HEBEPHbIX OTBETOB, OTMETKY, KOTOPYHO NOny4nn TecTupyemMbin. CoxpaHute
CBOO paboTy.

ﬁ, [vmepretct. Cosparie HIML-crpanmusl B MPUACKEHNY bACKHOT

1. KpaTkas Teopus
[Mpn  cosgaHum  Web-cata  ucnonb3yetca  A3bIK ~ pa3METKU
rMnepTekcToBbIX AOKYMeHTOB - HTML:

| TekcToBbili AOKyMEHT | + | YNpaBAAIOIIME CHMBOALI (TarH) | = | Web-ctpahuua

Ooctouncrtea HTML-gokymeHTa:
Manbiin MHPOPMALMOHHBIN OO BEM;
B0O3MOXHOCTb NPOCMOTPA Ha KOMMbOTEPE C J1H0O0M ONepaLMOHHOR CUCTEMOIA.
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1) Bug Web-cTpaHuubl 3a0aETcs Taramu, 3aki4EHHbIMM B YriioBble ckobku: <HTML>.

2) Tarn MoryT BbITb OAUHOYHBIMW UK NAPHBIMMK.

3) MapHble Taru, Hanpumep oTKpbiBawwwmin <HTML> u 3akpbiBalowmn </HTML> —
Ha3blBaAOTCS KOHTENHEPDI.

4) CNnUCOK OCHOBHbIX T3roOB:

<HTML></HTML> | B 310T KOHTenHep nomeLaerca HTML-kog cTpaHuUbl

<HEAD></HEAD> | B 3710T KOHTEWHEp NoMeLlaeTcs 3aronosok Web-ctpaHuupl

<TITLE><ITITLE> | B 310T KOHTENHEP NOMeLlaeTca Ha3BaHWe Web-CcTpaHuLUbl

<BODY></BODY> | B 9TOT KOHTE/AHEp MOMELLAeTCsl OCHOBHOE COAEPXaHWe CTpaHuubl:

TEKCT, Tabnuupl, BeryLias cTpoka, CCbiNku Ha rpadpuyeckme n 3ByKOBbIe
ainbl 1 T.4.
<BODY bgcolor="#FFFFCC"> -- 3agaH UBeT (poHa CTpaHuLIbI.

2. Co3paHue HTML-cTpaHuubI (Ha4ano).

1) Cosgatb B manke CBOEro Kracca CBOW nanky. ms manku — damunus, HabpaHHas
NnaTUHCKUMK BykBamu.

OcHoBHOE npaBuNoO: NMeHa BCceX (hannos, MMetoLmx oTHoleHne K HTML-cTpaHuue (cama
CTpaHuua, BCTaABMIEHHbIE PUCYHKW, MNOArpyXaemble anmnbl W T.4.) AOMKHbI BblTb
0603HaYeHb! NATUHCKUMU DYKBaMM.

2) OTKpbITb BIOKHOT 1 HanKcaThb criefyoLyne Taru:

<HTML>

<HEAD>

<TITLE> MOA CTPAHWMUA </TITLE>

</HEAD>

<BODY> 3Ta cTpaHuua pacckaxeT obo MHe.
</BODY>

</HTML>

3) CoxpaHuTb 3TOT (hbanmn kak index.htm B cBoen nanke. OTkponTe 3TOT (pailn B

bpaysepe. Obpatnte BHUMaHue, rge nosensawTcs cnosa MOA CTPAHWUA, a roe
Npeanoxexne «31a CTpaHuLa pacckaxer 060 MHe.»

<H1></H1>

KoHTenHep, onpepensowmii pasmep wpudta (H1 — camblil KpynHbIil
LpndT, HE6 — camblii MeNK1n LWPNUAT)
+ atpubyt ALIGH="__", BbipaBHuBaHue (‘right’, “left’, “center”)

<FONT>
</[FONT>

KoHTeiHep, KOTOpLI 3a4aeT napaMeTpbl hopMaTMpoBaHms WwpudTa
+ aTpubytel FONT — rapHutypa wpudgta (FONT = “Arial’)

SIZE — pa3smep wpudta (SIZE=4)

COLOR — uget wpudta (COLOR = “plue”. MoxeT npuHumath
3HayeHus “blue”, “red”, “green” u T.4. unKu COOTBETCTBYIOLWMNA 16-TEPUYHBIN
kog ugeTa (“#RRGGBB”). Hanpumep, “blue” = “#0000FF”)
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4) BHecute B pann n3meHeHus:

<HTML>

<HEAD>

<TITLE> MOA CTPAHWUA </TITLE>

</HEAD>

<BODY><FONT face="Franklin Gothic Medium Cond"
COLOR="#083366"><H1 ALIGN="center”> 3Ta cTpaHuua
pacckaxeT obo mHe.</H1> </FONT>

</BODY>

</HTML>

9) Paiin — CoxpaHuTb. Pann, OTKPbITLIM B Bpay3sepe — 0bHOBHUTE.
I ObpaTuTe BHWMAHWE: BCE W3MEHEHMS MO COAEPXKAHWIO CTPaHWLbI «OMyCKaem» B
KoHTenHep <BODY></BODY>. Bce panbHenWwne W3MEHEHUS W [OMNOMHEHMs Ans
COLEPXXMMOro CTpaHULbl A0BaBNseM Tyaa xe.
6) BctasbTe nocne 3akpbisatoLero tara </FONT> ¢ HOBOW CTPOKM:
<table border="0" width="100%" cellpadding="0"
style="border-collapse: collapse">
<tr>
<td>&nbsp;</td>
<td>&nbsp;</td>
</tr>
</table>

Tar <table></table> 0TBe4aeT 3a BHELLHWA BMA 1 pacronoxeHne Tabnuupl;
Tar <tr></tr> oTBevaeT cTpokKy, <td></td> oTBeyaeT 3a auenku.
Takum obpa3om Mbl BCTaBnsieM Tabnuuy B OfHY CTPOKY € ABYMSA fiYeKaMu.
BctaBka &nbsp; 03HayaeT, YTO B faHHbIA MOMEHT S4eika nycTa.
) 3anonHuTe BTOPYIO A4enKy (HWKHUIA <td>&nbsp;</td>): BMmecTo &nbsp; BcTaBbTe:
<font face="Franklin Gothic Medium Cond" size="4"
color="#003366"></font>

3artem nepea 3akpbiBaloLwumM 1arom </font> BcraBbTe CBOM TEKCT.

U_\Aanee: B CO3AaHHYI0 TabAMLY BCTaBbTe PUCYHOK, CCbIAKY Ha BHELWWHUH Pecypc, CCbIAKY
Ha 3NeKTPOHHYI0 nouty. CoxpaHu1Te CBOM NPOEKT.
3. OueHb KpaTKui CNpaBOYHMK TIrOB

<HR> | OOMHOYHBIN TAr «rOPU3OHTANbHAS NIUHNSY

<P></P> | KoHTeiHep, pasgenstowmin TekcT Ha ab3aubl

<IMG> | OgMHOYHBIV Tar BCTaBKU M306paxeHus

+ atpubyTbl: SRC= “__" — yKkasaHwe nyTu K channy (ecnu gainn NexuT B TON xe
narke, TO yka3blBaeTCs TONbKO UMs dhainnia)

ALT="__" — NOSICHSAOLLMN TEKCT

ALIGN=“__" — pacrnonoxeHue pucyHka oTHocuTenbHo Tekcta (TOP

(Bepx), MIDDLE (cepeguHa), BOTTOM (BHu3), LEFT, (cnesa), RIGHT(cnpaga))
<IMG SRC="computer.gif’ ALT = “Komnbtotep”>

53




<A></A>

KoHTenHep runepccbIsku
+ atpubytT HREF =“__", rae ykasbiBaeTcs agpec nepexoaa
[<A HREF="klass.htm">Knaccudmkaums</A>]

<ADDRESS>
</ADDRESS>

KoHTelHep, B KOTOPOM YKa3blBAETCS apec 3NEKTPOHHOM NOYTI;
<ADDRESS>

<A HREF=mailto:mmm@mail.ru>E-mail: mmm@mail.ru</A>
</ADDRESS>

<OL></0OL>

KOHTel;IHep Ana HymepoBaHHOIoO CrncKa

<LI>

Tar, onpegensitoLLin 3NeMEHT crmcka
+ atpubyt TYPE="__" , onpegenstowuin Tun Hymepauun (no ymonyanuo (6e3
aTpubyTa) — apabcekue umdpsl, | — pumckne, a — nponucHble GYKBbI. )

<UL></UL>

KoHTeltHep 1 MapK1POBAHHOIO crivcka

<LI>

Tar, onpeaenstoLmin aNemMeHT Crucka
+ atpubyt TYPE="__", “disc” (guck), “square” (kBagpart), “circle” (OKpy»HOCTb)

<DL></DL>

KoHTeiHep Ans cnucka onpeaeneHumn

<DT>

Tar Ans BblaeneHus TEPMUHa

<DD>

Tar Ang onpegenexus

L E

[IipuaoskeHue WS FrontPage

MS FrontPage - pepakTop, npegHa3HayeHHbI® Ana cosgaHua HTML-

AOKYMeHTOB, canTtoB, Web-y3nos.

HTML-gokymeHTbl (Web-cTpaHuLbl) - 0TAENbHbIE CTPaHMLI, CO34aBaeMble CneumansHo Ans
pa3MelLeHuns Ha cantax B MHTepHeTe.

Cantbl — Heckonbko HTML-gOKyMEHTOB M nanoK, 0BbedMHEHHbIX OnpeaenéHHOn TeMaTMKON,
obwmm amsanHom. CTpaHuupbl caiTa, Kak Mpasuso, CBA3aHbl CUCTEMOW FMNEPCChINOK, HasbiBaeMou

HABUIALIMEN.

Web-y3nbl - pasHOBMOHOCTL cailTa, cosgaBaemoro B MS FrontPage, cTpaHuubl v nanku
KOTOPOro M3HavanbHo obbeanHeHbl. [ng Web-yana npolie ocywecTsnaTb pasnuyHble onepauum -
BCTaBKy 0ObEKTOB (aHMMaLWK, PUCYHKOB, PaifioB), CO3AaHNE TUNEPCCHINOK 1 T.4.

1. OcHoBHble npaBuna npu co3gaiun HTML-ctpaHuy canTa.
Bce umena chainnoB [omKHbI ObiTh 3apaHbl MaTUHCKUMKU OyKBamu (Nydile 3agaBaThb
«roBOPSALUMEY UMEHA);
naBHas cTpaHuua canta nveHyetcs index.htm.
Bce usobpaxeHus, ucnonb3yemole B NpoekTe, HEOOXOAMMO COXPaHATL B nanke Image,
XpaHsLLencs BMeCTe CO BCEMU CTPaHWULaMmM CanTa;
Mpu BHeapeHnU U3obpaxeHnn Ha CTpaHULy Heobxoanmo nosb30BaTLCA MeHo BeTaBka -
PucyHok - U3 cpanna - Image;
CanT nyywe BbLIFMAAUT, €CNM BCE CTPaHWLUbl MMEKT OAMHAKOBOE LBETOBOE M
LUPUJTOBOE PELLEHIE, a TaKKe OAUHAKOBOE CTPOEHME;
[pu co3naHum canta TeCTUpoBaHue (MPOCMOTP CAenaHHOro) fyylle NpoM3BoaNTbL Yepes
Obo3peBatens (bpaysep).

2. Buabl N03MLUMOHUPOBAHNUA 00BLEKTOB

CBoOoAHOE NO3ULMOHMPOBAHME
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[Mon CBOOGOAHOM MO3ULMOHMPOBAHMKM BCe pa3Mellaemble B HTML-gokymeHTe
00BEKTBI (TEKCThI, M30BpaXXeHNsI, KHOMKK U T.4.) BblPaBHMBAKOTCS NPOM3BOSIbHLIM 06pa3oM:
BCTaBKOW NPoOerioB 1nn MHTepPBarnos).

TabnnyHoe No3nMLIMOHMpPOBaHME

[Mpn TabnM4YHOM NO3ULMOHMPOBAHMK BCE OOBLEKTLI CalTa Pa3MELLAlOTCA B YemKax
TabnUubI.

®penmbl

[Mo3numnoHMpoBaHne 00BLEKTOB C NMomMoLlbld PperimoB: ANs NpocMOTpa COo3daeTcs
ofHa crneusanbHas CTpaHMUua C  OKHamu-ppeMmamu  (pamkamu). B okHax
NpoCMaTpuBatoTCs Apyrne CTpaHuLbl, CO34aBaeMble OTAENbHO.

©3apaHue (TpeHMPOBOYHOE, He 00513aTeNbLHO).

1. Otkponte MS FrontPage, Habepute cnoso MIHOOPMATUKA,

2. OThopmaTupynTe €ro (3apgante WpKUGT, pasmep, LUBET 1 Ha4YepTaHue wpudrTa):
|| Microsoft FrontPage - Hoe_cTp_1.htm

: ®Qaitn  Mpaska Bua Bcrasxka @opmat Cepeuc Tabmmua danHbie  Pamkn  OkHo  Cripaska

IR = - RN g Lo Wi Al B9 e ARS8 0 mEs ]
: OfbiuHbl v Franklin Gothic Medium Con v 6 (2417) + |[EK Y | = UAL ] a— = §§ i_'E | [F] ~ aby _;i M|
| | Sl de b b o DLl Ll ORI 0 R RN < N ¥ |

| oglhtm ™ osn_poloj.htm N indexchtm N vid.htm* N HoB_crp_Lhtm*

<body>| <p> <b>
UHOOPMATHUKA

3. [MNepenaute B pexum NpocmoTp;
4. MepengunTe B pexum Kop:

[ ogl.htm\kosn_poloj.htm \I\ind&x.htm wid.htm \[ nwoe_ctp_1.ht

<html> \ YKazaHHe Ha To, 4To (ais H3MEHEH U TpebyeT CoXpaHeHus

<head>

<meta http-equiv="Content-Language" content="ru">

<meta http-equiv="Content-Type" content="text/html; charset=windows-1251"> YKazaHWe Ha CHCTEMY HOAHPOEKH
<title>HosaA crpamMua l</titlel

</head>
X Hma eTpaHuubl

<body>

<px<bx<font face="Franklin Gothic Medium Cond" size="§" color="#FF0000"> | QopmatMpoeanue crosa HHOOPMATHKA
MHEOEMATHERAS/ font></b></p>

</body>

</html>

3. Co3gaHue cBoero canTa
Otkponte caut http://matem-109.ru, pasgen UHpopmaTuka — MaTepuansl — BupTyanbHbiil
yyebHuk MS FrontPage. Pasgensl 4 u 5.
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[Mpunoxexue 1

Tabnuua eauH1L M3mMepeHns NHhopMaLi

bur HauMeHblIas eauHULA U3MepeHUa KonuyectBa MHdopmauuu. [puHuMaet
3Ha4eHme 0 unm 1 (bit - binary digit — 4BOWYHbIN 3HaK)

1 6anT = 236ut = 80uT

1 kbant | = 210 6ant = 1024 6ant

1 MoauT | = 210 Kbant = 1024 Kbawnt = 220 6ant

1T6ant | =210 Moant = 1024 Mbawnt = 230 bant

[punoxexue 2
Tabnuua cooTBeTCTBUS AECATUYHON, LIECTHAALATEPUYHOK, BOCBMEPUYHON 1 ABOUYHOM
CUCTEM CUUCNEHUS

[lecsTnynas 0 1 2 3 4 5 6 7
BocbmepuyHas 0 1 2 3 4 5 6 7
LLlecTHaguaTepunyHas 0 1 2 3 4 5 0 7
[iBonyHast 0000 0001 0010 0011 0100 0101 0110 0111
fecsatniHas 8 9 10 11 12 13 14 15
BocbmepuyHasi 10 11 12 13 14 15 16 17
LLlecTHaguaTepunyHas 8 9 A B C D E F
[iBonyHas 1000 1001 1010 1011 1100 1101 1110 1111
[Mpunoxexue 3

Tabnuua creneHen yncna 2

210 29 28 o1 26 25 24 23 22 21 20

1024 512 256 128 64 32 16 8 4 2 1

INlutepatypa ¥ MCTOYHUKMK:
1. Mudbopmatuka n UKT. 10 knacc. ba3oBblin ypoBeHb. YrpuHosuy H. 1.

2. WHdopmatuka u uMHbDopmaunoHHble TexHonornun. Y4yeOHuk ana 10-11 knaccos.

YrpuHosuy H.[.

3. NudopmaTuka 10-11. layuykosa J1.3.

4. http://rus-edu.bg/edu/online/inf/bookinf/default.htm.

5. http://lwww.koi.tspu.ru/ssyst.htm.

6. hitp://5byte.ru/11/0009.php.

7. Bukunegus.
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