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OT ABTOPOB

Yeaxncaemvie wikonoHurxu!

- MladopmaTuKa B COBPEMEHHOM MUDe ABJIAETCA OLHOMH
M3 caMBIX GBICTPO Pa3BHBAIOIMXCA HayK. Kaaniil rox
COBEPIIEHCTBYIOTCA MHQMOPMALMOHHBIE TEXHOJIOIHH,
IIOABJIAETCA HOBOE TEXHUUECKOe, IporpaMMHOe ¥ HH-
dbopmanorHoe obecmeuenue KomueioTepa. Hacrosinee
yue6Hoe mocobue nomomefr Bam IPOAOJIKUTE N3y UeHKe
nmbopMaTan, I/IH(I)OpMaIJ;I/IOHHI:-IX TEXHOJIOTUH U IIPO-
rPaMMUPOBAHUA.

IlepBas rmaBa yqeﬁnoro nocoﬁlm IIOBBOJIAT BaM
y3HaTB, KAKUM 00pa3oM XpaHUTCA MHGOPMAIUA B KOM-
IBIOTEPE U KAaK M3MepseTcs 00beM nH(pOpMannn.

Bropas rnapa yriyOuT Bamu sHaHuA B o6iacTy po-
rPaMMUPOBAHHUA. Bl MO3HAKOMHUTECH ¢ HOBBIM THIIOM
JAaHHBIX — MACCHBOM — U HAyUHTeCh PEIIaTh 3aJaqy C
KCIIOJIL30BAHMEM HTOr0 THUIIA JAHHBIX.

‘B rpetneii raBe Bei y3HaeTe 06 0CHOBaX aHNMALNH,
HO3HAKOMHUTECH C BUJAMM aHUMAIINY, HAyYHTeCh CO3a-
BaTh aHNMAIVOHHEIE (DUJIEMEI.

B ueTBepToil raBe BaM IpecTOMT 03HAKOMUTHCS C
nHGOPMAIIMOHHEIMM pPecypcaMu INIO0AJBHON KOMIIBIO-
TepHOii cetu MnTepreT. BhI y3HaeTe 0 'QJIyHcﬁe WWW
u 0 crocobax momcka MHGoOpManum.

Il 3aKpenieHns N3y4eHHOTO MaTepuasa [Hocae ma-
parpagoB IOMEIIEHb! BOIPOCHL ‘? , IJISI IIPaKTUYECKO
paboTEI JaHEI YIPASKHEHUA.

Kemaem ycmexos!
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Nasa 1

- NPEACTABJIEHUE NHOOPMALIUA
" B KOMMNbIOTEPE

; §,1 .' KO})."I,‘VIpOBaHVIe‘ Ml-itpoplviauuu

IMna oﬁmeHna IpYT ¢ APYTOM MBI I/ICHOJIB3yeM ec're-
CTBEHHBIH #A3BIK, HampuMep O6eJOpyCCKHi wm pyc-
CKUM. B ocHOBe eCTeCTBEHHOr0 A3BIKA JICHUT a.nq)a-
BIT, npe,nc'raBJImom;m/I coﬁon cnc'relvxy rpapu4ecKnx
3HAKOB [JIs Iepelauyy 3BYKOB YCTHOI peumn. Anpasurt
€CTEeCTBEHHOI'0 A3BIKA ABJAETCSA YHUBEPCAJIBHBIM KO-
oM Jio0oi HI/ICI:MeHHOI/I Ry.TII:TypI:I. IIpn pasrosope
9TOT KO nepe,z:ae'rca 3ByRaMI/I, npn III/ICLMe — OyK-
BaMU.

‘ RpOMe €CTEeCTBEHHBIX H3BIROB, T{eJIOBeR 'CIaCTO UCIIOJIb-
ayeT (bopMaJILHLIe ABBIKY co CBOMIMH OCOGI:IMI/I RO,I[aMI/I’
MaTeMaTu4ecKue u ngnqecrcne (bopmynm, HOTI:»I. v

ROJJ; — 3TO cnc'reMa VCIOBHBIX 3HAKOB, Ram,u;omy us3
ROTOpI:IX CTaBI/ITCﬂ B coo'rBeTc'ane onpe,aeneHHoe 3Ha-
YyeHue.
ITporece npeoﬁpasoBaHna I/IHCI)OpMaILI/II/I B COOTBeT'
CTBHH C TPABHJIAMM, 3aJaHHBLIMH HEKOTODBIM KOJioM,
HaBBIBaIOT Koguposaauem. IIporece, o6paTHbm RO,ZII/I'
POBAHUIO, HA3LIBAIOT JEeKOUPOBAHUEM.

Ro,u;npOBaTL U TIepefaBaTh I/IH(popMaumo MomHo paa-
JII/I‘-IHLIMI/I cnocoGaMn' YCTHO, IUCHMEHHO, c HOMOI.[II:IO
3KeCTOB, 3JIeKTPUUECKHUX CUTHAJIOB U T. II. B

Hanpumep, IIHPOKO NpPUMEHSAETCS RO,D;I/IpOBaHI/Ie
TOBApOB ¢ IOMOINbI0 mTpux-Koza (puc. 1.1). Ha mar-
HUTHOM 110JI0ceé OaHKOBCKOM IJIACTHMKOBON KapTou-
KM B3aKOZUpPOBaHAa I/IH(I)OpMaI.T,I/IH 0 ee BJajeJablle
(puc. 1.2).



§ 1. KogupoBanue nHchopmanm

' 1 — xox cTpamsl
2 — KO M3rOTOBH-
TeJa
3

fl 00”0508I I0825014"._J — KOJ ToBapa
1 2 3 4 4 Tp KOHTPOJbHAA
: ndpa S
Puc. 1.1 P Puc. 1.2

Bo Bpemsa paamocBssu mpumedsiorT aséyxky Mopse. B
Hell OYKBBI 3aMEHAITCA MOCJIeA0BaTeILHOCTAMY U3 KO-
POTKUX ¥ AJUHHEBIX CUTHAJIOB — TOUYEK U THUpe.

KomneioTep MOxeT 00pabaThIBaTh DA3JIMUHYIO HH-
dopMauo (YUCIOBYIO, TEKCTOBYIO, rpatbnqecrcyro, 3By-
KOBYIO) TOJIBKO B IIMMPOBOI hopme.

ITudposasg ¢dopma IpeAcTaBICHUS I/IH(I)OpMaIJ;I/II/I B
KOMIIbIOTEPE Peasin30BaHa B BHJE JBOMYHOIO KOa, aJl-
dasuT KOTOpOrO COCTOUT M3 ABYX Iudp: 0 1 1. Ao cBa-
3aHO C T€M, YTO HauboJiee IIPOCThI TEXHUUECKHUE YCTPOH-
CTBa, 00JIAAIONINe IBYMSA YCTOMUNBLIMY COCTOAHUAMU:
BKJIIOUEHO/BLIKJIIOUEHO, COeIMHEHO/Pas3heJUHEHO, €CTh
TOK/HET TOKa M T. iI. Takume cOCTOAHUA MOT'YT OBITH BBI-
paKeHbI nornqe‘cmn: ncTUHA (EIUHUIA), JOXKD (HYJIB).
1. Yro HaabIBaeTCH ROJIOM"

2. HpI/IBeﬂ;I/ITe IIpuMephl KOAMPOBAHNUA I/IH(l)OpMaIII/II/I.

3. Hoqemy B KOMIIBIOTEPE UCIIOAL3YEeTCA JBOMYHOE KOIUPOBa-
HHe nHbopManuu?



E_ NPEACTAB/EHVE MHDOOPMALIMW BKQM,IFIhLOTEPE

- ¥npascnenue

‘VBaRo,n;prnTe vc HOMOIIBLIO a30yKu Mopae.: (
a) cioso KOTI; ' SRIE R
6) cmoso ABBYKA; ’

B) CI/II‘HaJI oencteua COC.

§ 2 EguHuubl nsmepeHust o6bema uucpopmauuu

B cBoeit lIeﬂTeJIBHOCTI/I YeJIOBEK TIOCTOSHEHO ncnonbayé'r
PasIMYHbIE eANHUIE HSMEPEeHU. Hampumep, BpGMH us-
MepsAeTcA B CeKYHAaX, MUHYTaX, 4acax, PACCTOSHNE — B
MeTpax, KMJIOMeTpax, TeMIIeparypa — B TPagycax u T. 1.

Jns uma3MepeHMs KoaudecTBa HHGOpPMAIMH TOMe
CYIIeCTBYIOT CBOM efUHUIBI. MHIHEMAILHYIO €JUHUILY
Rommec'rBa HEGOPMAIMY HAa3bIBAIOT Gurom (b1t)

CioBo «614'1'» TIPOMBOILIO OT ABYX AHIVIMHCKUX CJIOB
bznary - ;[Bommbm, digit — nudpa. Bur moxer npu-
HUMATh: TOJILRO OZHO 13 ABYX sHadeHwi: 0 mwmm 1.

s KOAMPOBAHWS MUHMMAJBLHOTO KOJMTIECTBA MH-

dopmamuy JOCTATOUHO OZHOrO ABOMYHOrO paspsja, Io-
3TOMY B BBRIYHCJIHTEIBLHON TeXHHKE CJIOBO «OuT» qac'ro
NIPEMEHSIOT B snai{ennn «[BOMYHBIH paspsiy.
- ¥YerpoiicTBa ROMIILIOTepa pa6o'ralo'r ¢ TpynnamMu 6u-
toB. Tax, IepBhIe IPOTIECCOPHI 3a OJWH TaKT 00paGaThl-
Basu 8 6uT nu 16 Gur. COBpeMeHHLIe npoueccopm nMe-
I0T paspAAHOCTH 32 Our mim 64 Our.

B kauecTBe Gosiee KPYIHOMH ep;nﬂnnm namepemm HH‘
(bopman;nn IOPUHAT. 6au'r.

‘Bajit — eguHuIA U3MEPeHus Ro.nnqec'r:sa I/IH(bopMa-
I[UH, COCTOAINAA U3 BOCHMHU TIOCJIefI0BATEIBHEIX U B3au-
MOCBA3AHHEIX 6uToB: 1 Gaiit = 2% 6ur =8 6ur.

s oﬁosnaqenna GOBINOTO 06'Lema nmbopmaunn
HCHONL3YIOTCH nponano,zmme eIVHWUIBI NI3MePEeHU, 3Ha-
YEHWA KOTOPHIX CBSI3AHBI CO CTENEHBLIO Yucya 2:



§ 2. EquHuLpbl namepenus obbema nHpopmMaumum

1 K6aiit (kumobaiit) = 1024 6aiit = 2'° 6aiir;
1 M6aiiT (Meradaiit) = 1024 K6aiir = 22° 6aitr;
1 T6aiiT (rurabaiit) = 1024 M6aiit = 2% 6aiir;
1 T6aiir (Tepabaiit) = 1024 I'Gaiit = 2*° Gaiir.

B oTuX efuHUINAX U3MEPAIOTCA 00BEM MAMATU KOM-
nBI0TEpa, pasMepsl (aiinos.

=7 i

{gl3.doc

T padinar - flocyrent Migosot Offics Word 97 - 2003
[l Cipnnoxerne: ] Microsoft Office Word

Pamewene: £
. Pamep: ., Jsms(lenasﬁaﬁr) o

W 3o 615464980 8am WA
I Ceofovwr . 74333080326um - BR2TE

Puc. 1.3

Jluia onpeneneHusa pasmepa daiina, DanKy WM JUC-
Ka npu paGore B omepanuonnoil cucreme Windows He-
006X0AVIMO WIEeJKHYTh IIPABOM KHOMKOM MEBIIIIM Ha Tpe-
GyemoM 00'bEKTE U B OTKPBIBIIEMCH KOHTEKCTHOM MEHIO
BbIOpars OyHKT CBoiicTea. Hanpumep, pasmep daiina
g13 doc Ha pucynke 1.3, a pasen 164 Ko6aiiT, a eMKOCTb
rucka E: Ha pueyuke 1.3, 6 — 37 2 T'6asir (30,3 I'GajiT
3aHATO, 6,92 I'daiiT 030601[110)

1. B KaKux equHANAX U3MEepPAIOT KOJITIECTBO nmbopmannn?

* 2. Croabko 6aiitos cogepxut 1 Kbaitr?



NPEACTABNEHWNE UHOOPMALIMM B KOMMNBIOTEPE

3. CKONBLKO OUTOB 3aHMMAIOT: ¢
a) 20.6aiiT; 6).1000.6aiiT; -8).1 K6aitr?
4. Onpepenure, Kaxoit o6sem HHDOPMAIIAN Gospime:

a) 7 6ut uau 1 Gaitr;
6) 1 Koa#r uam 1000 Gaiir;
B) 1025 M6aiiT mian 1 I'6asiT.

Ynpasxcnenua

1. OmpegenuTre, CKOJBLKO BCEro rurabaiiTos nams-
TH BBIJeJIeHO Ha BHHYecTepe Bamlero xommbioTepa no,u
auck C:. CkoapKo rurabaiiToB ¢cBOGOAHO?

2. Onpegeanre pasmep nanku Moum ZOKyMeHTHI Ba-
IIEro KOMIIBIOTEPA.

§ 3. NoHsATUEe cucTemMbl CHYUCIIEHUA.
nBouqHaﬂ CVICTeMa cyncneHva

C p;peBan BpeMeH B npamnqecnom JJ;eﬁTeJIbHOCTI/I
YeJIOBEKA YACTO BOBHMKAJA IOTPEGHOCTHL cueTa U U3-
MepeHus. Pesyabrarsl cyeTa IPEeIMETOB BBIPAXKAJINUCH
BHaYaJle BeCbMa IPUMUTHBHO: 3apyOKM Ha IajIOuYKaXx,
y3eJKH Ha BepeBKax u Ap. C pasBuTHEM IHUCHMEHHOCTH
YeJIOBEK HAuaJ O0TOGPAa’KATH C IIOMOIIBIO 3HAKOB (3aIIH-
CBIBATDH) HHGOPMALUIO 0 KOJUYECTBE MPeIMETOB Ha II0A-
PYYHBIX MaTepHajax: IMIMHAHBIX TabIUYKaX, HalIupy-
ce, 6epecre u Ap. Takum o0pasom, A1 0003HAYCHNUA Y-
ceJI CTAJIM WICIIOJNIb30BATHCA BHAKH. _

Croco6 samucu yuceJi ¢ IIOMOIIBIO IINCbMEHHBIX 3HA-
KOB HA3bIBAIOT CMCTEMOM CUMCJICHHA.

Opso# 13 HauGosnee APEBHUX ABJAIACH ezunemcmm
uepoznuqmnecnaa cucTeMa cqncnenym. B. meii tmc.na
IPeACTaBIAINCh B BUJE OTAEILHBIX 3HAKOB,. Hanpnmep

U — OIUH,; m — HEeCATD; Q — CTO.



§ 3. MNoHATne cuctembl cYUCNEHNUA %

ras, ez () [ conesao:

100+ 10+ 10+1+1+1=123.

CymecTBOBaJIM CUCTEMBI CIHUCIEHNA, B KOTOPBIX JJIA
3alNCH YMCeJ HCIOJb30BAJINCh OYKBHI ajipaBuTa, Ha-
IIPUIMEP CMAPOCAABAHCKAA CUCTEMA CUNCICHUI.

CrapociaBgHCKadA CHCTEMA CUMCIeHUT
i | B r d 1Y hE rd H I R
1 2 3 4 59 6 7 8 10 20

HGCHTH‘IHB.H cucTreMa CHHCJICHUA

HecaTnuHaa cucTeMa CUUCJIEHUA 3apoguach B VH-
OUM TPUOJU3UTEILHO B V B., 3aTeM OHA IOABUJIACH B
apaGcknx pykomucax. VI3 apaGekux pyxonuceii ata cu-
crema npunuia B EBpony B IX—XII BB. ITosTomy coBpe-
MEHHYIO IECATHYHYIO CHCTEMY CUNCJICHHS HA3LIBAIOT
apabcerou.

CuctTemnl cuncieHnsa MOT'YT OBITH HeNno3UUUOHHbLMU
W NO3UUUOHHbLMU. '

Heno3auMoHHEIMU HA3KIBAIOT TAKHWE CHCTEMBI CULC-
JIeHUs, B KOTOPBIX KaKAblil 3HAK (L{udpa) B 3alIUCH JIIO-
Ooro uyKcsa UMeeT OAHO U TO JKe 3HAUeHVe 1 He 3aBUCHUT
OT CBOEr'0 PacHoJIOKEHUA B UUCJIE,

B HenosunuoHHONU pumckoil cucTeMe CUNCICHUA AJIA
0003HAUYEHUS YKCEJI UCIOJIB3YIOTCA CAEAYIOITUE 3HAKHU:

\ PumcKas cucTeMa CYMCIEHUS
I HOI (Iv |V | VI | VIl | VI | IX | X |
112 3| 4 |5| 6 7 8 9 | 10 | T. A.

IIBC.FITI/I‘{Haﬂ cucreMa CUUCJIeHUA




'AIPEACTABJIEHVE UHOOPMALIAN B KOMEBIOTEPE

~Hampumep, yuciao XXVIII, sanncanHOe B PHMCKOH
cHECTEME CUMCJeHHs, B JeCATHYIHON CUCTEMe CUMCICHUA
osHauaer: 10 +10+5+1+1+1=28,

JTIpeBHEeruIIeTCKAsl M CTAPOCJHABSAHCKAA CHCTEMBbI
TaKKe ABIAIOTCA HENO3UINOHHBIMIH. v .

Ilo3MIMOHHEBIMY HA3LIBAIOT TaKlMe CUCTEMBI CUHCJe-
HUS, B KOTOPBIX 3HA4YEeHHe KaXKJoro 3Haka (iudpsl) B
3amucu JII00OT0 YKCJIA 3aBHCHUT OT PacHojioKeHus (o-
BUI[AM) 3TOr'0 3HaKa B umcie. KosnmuecTso mudp, uc-
MOJb3YEMBbIX MJIS B3aIlMCU UHNCE B IIO3UIIMOHHOA cucre-
Me CUWICJIEHNS, HAa3hIBaeTCA €e OCHOBAHMEM. ;

MBI HCIOJIB3YEM NO3UYUOHHYIO OeCAMULHYIO CU-
cmemy cuwucnenusn. OCHOBaHMEM BTOH CHCTEMBI SBJIA-
eTcs JMCJIO 10 Hpennonaralo'r, uTo ocHoBanue 10 cBa-
3aHO C KOJII/I‘IeCTBOM MaJbIIeB py}c y YeJOBEKa.

I[Jm 3annc1/1 J1060r0 9ucaa B zxecaanHon cucTeMe
CUMCJEHUA HUCIONB3YIOT neca'rb nudp: 0, 1,2, 8, 4,5,
6, 7, 8, 9. Romﬁmmpya BTU umbpm, MO)RHO 3aTHCHI-
BaTh Juo6me Yucjaa. :

Hanpumep, nugpsl unciaa 737 B ,qecatmrmon cucre-
Me CUMCIEHUS ABJATCA KoadduuenTaMu ero 3amnucu
B BH/le CYMMEI creneHeil uuncaa 10:

737 7- 102+3 101+7 10°=7- 100+3 10+7 1

I/13 3TOTO npuMepa. BI/I,D;HO, uro nmudpa 7 B 3aBUCHMO-
CTH OT CBOEH IO3ULUYU B 9TOM YHCIe O3Ha4IaeT u 7 co-
TeH, n 7 e,ummn;, a n;mbpa 3 oanaqae'r TPY JECATKA.

,ZIJIH Ro,zmposanna nmbopman;nn B Romnbmrrepe BMe-
CTO npanqun ,U,ecaanHon CHCTEMBI CUMCJIEHUS HC-
HOJIB3yeTCH aeowmaﬂ cucmema CHUCLEHUR.

JlBontmon cnc'reMon CUNCIIEHUS JIFOAN HAYAY TIOJTB-
3OBaTI>CH OueHB AaBHO. lpeBHIe nneMeHa ABCTpaJII/II/I
U OCTDPOBOB IIOJmHeaIm HCITOJIb30BAJIM HTY CHCTEMY B
6eiTy. Tak, HOAMHEeSHIIEI nepesaBain He06XOAUMYIO



§ 3. MNoHATNe cncTeMbl CHUCTIeHUS SRS 1%

uHbopMaIuio, BRIIOJIHAS JBa BHAA YAapoB mno Gapaba-
Hy: 3BOHKHI M INTyxXoi. 9TO OBIJIO IPUMUTHBHOE npe,q-
CTaBJIEHUE JBOMYHOM CHUCTEMBI CUMCJICHUS.

JBOMUYHAA CHCTEMA CUHCICHHS — 3TO NO3UIMOHHAA
cucTeMa CUYHMCJIEHHA ¢ OCHOBaHWMeM 2. [lna sammcu 4u-
cell B Hell MCHOJBL3YIOTCA TOJABKO ABe mudpni: 0 u 1.

Hnsa o60sHaueHWS CHCTEMBI CUNCJICHUS, B KOTO-
POl MpeACTABISETCA UMCJIO0, MCHOIL3YIOT HUMKHHI HH-
ZleKC, YKa3bIBAIOUIUil OCHOBAHNE CHCTEMBI, Hanpnmep,
11011, — uucyo B IBOMYHOI CHCTEME CUHCJIECHUS.

I_l;mppbx B JBOMYHOM YHNCJIEe SBISAIOTCA K0oa(dumm-
eHTaMH ero IpeJcTaBJIeHNUA B BHUAEe CYMMBI CTelleHel C
OCHOBaHueM 2, HaIpuUMep:

10112~1 «284+0- 22+1 2141 2°
B necaanHou cucreme CT{HCJIeHHH aTOo tmcno 6y11e'r
BLII'Jmp;eTL TaK:
10112—8+0+2+ 1 11,,.

Onpe,z:e.szM MaKCHMAaJIbHOE - UHUCJI0, KOTOPOe MOXKET
pasMecTUThCA B ofnHOM. bGalire. IlpeacraBum OaiiT (1i0-
CJIEZIOBATEILHOCTE U3 8 GUT) B BUAE ABOMYHOTO UMCIA!

Gur | 6ur | Gur | Gur | Gur bur Gur | Gur
1 1| 1] 1 1|1 |1 |1

oaiiT

Taxum obGpasom, MaRCI/IMaJII:Hoe JBOUYHOE YMHCJIO,
KOTOpOe Mome'r pasMecTUThCH B O,ZIHOM OaiiTe, pas-
HO 111111112. l'IpeJ;(c'raBnM ero B ,zxeca'mtmon cucreme
CUMCJIEHUS:

111111112—1 214 1- 26+1 25+1 24+1 23+1 22
T o 21+1 20= |
—128+64+32+16+8+4+2+1 25510.



NPEACTABNEHUE MH®OPMALINA B KOMIMbIOTEPE

B Ransuynsyop Iric

Puc. 1.4

CroenmaaucTeI-IpodeccrnoHaJIbI, padoTawinue ¢ KOM-
OBIOTEPOM, YACTO UCIOJL3YIOT 60COMEPULHYIO U ULeCm -
Hadyamepuinylo CUCTeMbl CUUCIeHUSA. JTO TO3BOJSET
COKpPaTHUTh 3AINCh XBOMYHOIO YHCJIA.

IIpu HeoOXOAMMOCTH IiepeBOAA UYMCES U3 OAHOH CH-
CTEMBI CUMUCJIEHUS B APYI'YIO MOYKET ObITh MCIIOJIb30BAH
KaJbKYJISATOP, UMEIOIUN BO3MOKHOCTh BBITIOJIHATDL Ta-
Kue onepanuu. TakK, BBIOpAB B MEHIO KaJbKYJIATODA,
BXOAAMIETO B COCTAB CTAHAAPTHBLIX IPHJIOKEHWIl ore-
pamonHoit cuctembl Windows, Bung — MHKeHepHBIH,
MOJKHO paboTaTh ¢ JBOMYHBIMM, AeCATHYHBIMM, IIIECT-
HaAIATEPUYHBIMHU YHCJIAMHU.

Bsegem, Hanpumep, Ha KaJbKyJaaTOpe umcyio 255 B
JEeCATUYIHON CHUCTEME CUMCJIEHUA IIPH YCTaHOBJIEHHOM
nepekaiouareye Dec. OTOT IIepeKJIIOUYATENh HCIOJIb3Y-
eTcA AJIA IPEeACTABJICHUS YUCIA B JeCATUIHOM CUCTEME
cuucyienud (puc. 1.4).

YeTaHOBMM Ha KaJbKYJIATOpe IeperJiouarensb Bin.
Yucmo O6ymeT IpeAcTaBlIeHO B ABOMYHON CHCTEME CUMC-
aenma: 11111111, (puc. 1.5).



§ 3. lNoHATHE CUCTEMBI CHUCTIEHNS

B Hanwwyasrap Onwes

Pune. 1.5

9 1. Y70 HA3BIBAIOT CHCTEMOM cuncaeHna?
* 2. IlpuseguTe npuMepsl MO3UIIMOHHON U HEMO3NIUOHHON CH-
cTeM CUMCJICHUA.
3. Kaxue nudpsl MCHIOAL3YIOT AJS IPEICTABICHUA YUCIA, B
a) JeCATUYHON cUCTeMe CYUCIeHNA;
6) IBOMYHOH CHCTEMe CUMCIEHHA?

Ynpancnenua

1. Hpe,Z[CTaBLTe I1ejioe ABOMYHOE YMCJIO B AeCATHY-
HOU cucTeMe CUVCJIeHUA:

“a) 10,; 0) 111,; B) 1111,; r) 101010,.
2, IIpoumraiite cTuxorBopeHue. Kakxyio cucremy
CUMCJIEHUS UCHOJIb30BAJ ABTOP 3TOrO CTUXOTBOPEHUA?

Eit 6s1710 THICAYA CTO JET.

OHa B cTO NEPBHIH KIacc XOAMAA.
B noprdesne mo cro KHAT HOCHIA.
Bce sTo npaBga, a He Gpes.
Korga, nsina gecATKoM HoOT,

O=a maraJja mo gopore,

3a Hell Bcersia 6exas IEHOK

C ogHMM XBOCTOM, 3aTO CTOHOI'WIH,
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OHa joBUJIA KaXIBIA 3BYK
 CBOUMH ZECATHIO YIIaMH,
W necATh 3aropejyinlx pyk
Iloprdens ¥ NOBOJOK AEPIKATIHU.
U npecarb TeMHO-CHHUX TJIas
OragagpiBanyl MHP NPHBHIYHO.
Ho craner Bce ¢oBCeM OOBIYHEIM,
Korza moiiMere Hann pacckas.

§ 4. NpepacTtasneHne pasnuyHbIX BUAOB MHbopmaLum

4.1. KogupoBaHHue TeKCTOBOM MH(pOpMaLUN

1A KOZUPOBAHUSA TEKCTa KAMKIOMY CHMBOJY ajda-
BUTA CTABAT B COOTBETCTBUE HEKOTODKIH ABOWYHEIN KO,

Ecau n1a KoaupoBaHMs KaXKAOr'0 CHMBOJIA HCIOJb- .
30Barb 8 OuT, nau 1 6aiiT, TO BCero MOMKHO 3aKOAHUPO-
BaTh 266 cMMBONOB.

COBOKYITHOCTH BCEX CHMBOJIOB M COOTBETCTBYIOIIUX
MM KOHOB OGBIYHO IIPeJCTABJIAIOT B BHUie Tabauisl. Ta-
KYI0 TAGIHIly HA3LIBAIOT KOKOBOM TAGIMIE CMMBOJIOB
wm Tabauneii KogupoBku. Hepenxo ana ynoGersa uc-
MOJIL30BAHMS BMECTO JBOMUYHOI'O KOJA B HeHM 3ammchiBa-
10T ero AecatTnuHelii anasor (Ilpmroxkenue 1).

OrcyTeTBre CTAaHAAPTHBIX TAGAUIL KOAUPOBOK CO3Ja-
BAJIO IIOJIH30BATENSAM OOJIbITNE HEYAOOCTBA, IOCKOJIBKY
HaOpaHHBIA Ha OZHOM KOMIILIOTEpDE TEKCT 0e3 IepeKo-
INPOBAHMA MOT He YHTAThCA Ha Apyrom. MexxayHapon-
HBIM cTaHgapToM craja tabauna ASCII.

Tabnuma ASCII-KogoB cocTOUT M3 JABYX YaCTeH.

TlepBasa monoBuHA Ta0aMUIBI, KOTOPYIO HASKEIBAIOT CTAH-
JapTHOM, COIEePXKUT JaTHHCKUE OYKBbI, TU(PLI 1 HEKOTO-
phie cuMBouibl. Oru nmetoT Koge! or 00000000 no 01111111
(B mecaruusom npegcrasirerur — ot 0 xo 127).

Bropas nosioBmHa Tabsuner ¢ xogamu or 10000000
a0 11111111 (8 AecaTrurOM npeacTaBeHnu — oT 128 1o
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255) umcnosibsyeTca IS KOAWPOBAHUS HAIIMOHAJIBHBIX
aindaBuTOB. JTa YACTh UMEET HECKOJIHKO BapuaHToB. [LIs
KOAWPOBAHUSA KUpPMJLIAUGL B cpene Windows mHambGoib-
Illee pacnpocTpaHenue moayumia koguposka CP 1251.

IIpumep 1. 3axkozuporars ciaoso KO/I.

Ja xogupoBaHua Tpex OYKB Tpebyercs Tpu Oaiira.
Tlo Taboune (cm. Ilpunoskenwne 1) onpenenuM AecaTUY-
Hble Koxbl OykB. IHomyumm: 138 142 132.

B macrosmee BpeMsi pa3paboTaHa YHHUBEpCAJbHASN
kozupoBka IOHMKOA (Unicode), copepskaliada CIMBOJIBI
MHOTHMX HaIMOHAJIbHBIX aJihaBUTOB. 117 KOTUPOBAHUSA
CUMBOJIa B HeM ucmossayerca 16 O6ut (2 6aiit). Beero
MOJKHO 3aKoaupoBaTh 65 536 cMBOJIOB.

Ina mpocMoTpa KomoBbix Tabaun Ha Barmem Kom-
IbIOTepe HEOOXOAMMO BHIIOJHUTH KoMaHibl: Ilyck —
— IIporpammel — Crangaprasie — Cayxednnie — Taod-
aMIbl CMMBOJIOB. BpIOpaB B Ta0Juile CHMBOJI, MOXKHO
IOJIYYHTH ero Kox (puc. 1.6). '
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4.2. Komuposanue rpadmyeckoil uagopmanun

Wso6pakenuie Ha sKpaHe MOHUTOPaA hopMupyercs us
TO4eK (IUKcesein).

B upocreiinem ciyuae (uepHo-Oesoe m3o0pakeHue)
Kaskaasi TOYKA MOMeT HMeTh JUIIbL JBA COCTOSHUA:
yepHBIH nan Oenbiil nBeT. A KOZMPOBAaHUSA JTOHM WH-
dopmanum tpedyerca 1 O6ur. M3obpaskenne pasMepoM
8 X 8 Toyek s3aHuMaer 64 6ur, nian 8 GauT.

JI3000# 11BET MOXMKHO TIOJYUYUTH CMEITIeHUEM B OITpejie-
JICHHLIX KOJMYECTBAX TPeX OCHOBHEIX: KpacHoro (R —
red), senenoro (G — green) u cuaero (B — blue). Ta-
Kad I[BeToBas Mofesb HocuT Hassanue RGB. Yem Gons-
IIle OTTEHKOB I[BeTa B U306paskeHun, TeM OoybIe OUTOB
MOHAAOOUTCA AJA KOAUPOBAHUA.

KoauuecTBO OMTOB, UCIOAB3YyeMbIX AJAA KOXHPOBA-
HUSA L[BETa OAHOI'0 UHUKCEJd, Ha3bIBAIOT IIIyOMHON LBe-
ra. Tax, opy rioybume nBera 24 OuT m3o0pakeHue pas-
mepom 8 X 8 Touek Oyaer saHmMarh 1536 OuT, UM
192 Gaiit. IIpu sTOM Ha KaKAYIO0 U3 TPeX COCTABJSIO-
IMUX IBeTa nmpuxogurca 8 6ur. BoaMoxHOe KOJIIMYeCTBO
OTTEHKOB PaBHO

2% = 28.928.28_ 956256256 = 16 T77 216.

Jusa Toro urobpl Ha SKpaHe MOHHTOPA (POPMUPOBA-
Jioch M300pakeHune, nHEGopMauaA 0 KayKAOH ero ToUuKe
(IBeT TOYKY) MOKHA XPAHUTHCA B BUJEOIAMATH KOM-
IILIOTEDPA.

HMpumep 2. Paccuurars uHGOPMALUOHHLINA 00beM
nzobpaxennsa pasmepom 800 X 600 Touek npu rioybuHe
nsera 24 6urT.

Jlna pacuyera BOCIONB3YEeMCSA CTAHAAPTHBIM KaJbKY-
JIITOPOM.

OnpegeanM KOJIUYECTBO TOYEK B M300pakeHUN:

800 - 600 =480 000.
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i xomupoBaHUA IBeTa KasKAOM TOUKU Tpebyercs
24 onr =3 Gaiir. adopMaiuOHHLIA 00beM H300pasKe-
Huga pased: 3 + 480 000 =1 440 000 6asiT = 1406 Ko6aiiT.

B Tabnune mnpuBeneH MHMOPMAIIUOHHBIN 00BeM (B
KujaobaiTax) n30o0paKeHNA, 3aHUMAIOIIETO BeCh S3KPaH
MOHHTOPA, B 32aBHCUMOCTH OT IIapaMETPOB MOHUTOPOB.

T'ny6una usera, 6ur
Pasmep 16 24
u3obpaxxeHus Kosngectso 1iBeToB
65 536 16 777 216
1024 X 768 1636 | 2304
1280 X 1024 2560 3840

Nudopmanus 060 Bcex TOUKaX N300parkKeHUSA MOYKET
OBITH COXpaHeHa Ha gucke B hopmare .bmp (bit map pic-
ture — OmroBaaA KapTta nzodpakenus). B arom hopmare
II0 YMOJYaHUIO COXPAHAIOTCS N300paKeHNsA B pPefaKTo-
pe Paint. Pasmep daiina gaxe AaA IPOCTOH KapTHHKY
HCKJIIOUNTEJIbHO BEJIHUK (CM. mpumep 2).

HOns ymeHsienus oobeMa ¢aiina ¢ ms3obpakeHreM
ero OMTOBYIO KapTy HEOOXOAMMO IOLBEPrHyTh AaJIbHEH-
HIeMy KOAWPOBAHUIO (CIKATHIO).

MoxkHO, Hampumep, OrPaHHMYNUTH IAJUTPY I[BETOB,
YMEHBIINB UX KOJuuecTBO. Tax, rpadpuueckuii opmar
.gif mosBonsger coxpanATs, MHGOPMANIUIO He GoJiee yueM
o 256 nBerax.

B mmporo pacmpocrpaneHHOM dopmarte .jpeg (jpg)
nHpOpPMALKA 0 KAKIOM OTAeJbHOM NHUKCeJe 3aMeHIeT-
csa mudopManyei o rpynnax muxcesiei. OTo MO3BOJISET
YMEeHBIIUTh pa3dmep ¢aiinga (B cpeauem B 5—6 pas 6e3

cyHIecTBeHH(E TR ATCeTHa N300paKeHus).

‘ 2.3ak.113.
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Crnenyer 3aMeTHUTD, 4TO TaK0e KOAMPOBAHME SABJIAET-
ca HeoOpaTuMbIM. JlexomupoBaTh cxkaTwhiil Gaiin m mo-
JYYUTL U300pa‘keHne NCXOTHOTO KauyecTBa HEeJIb3s.

4.3. KonupoBanue 3ByKOBOii mH(pOpMAIINH

KoMmmbpioTep, MMEOIIUH 3BYKOBYIO ILJIATy, MUKPO-
($OH 1 aKYCTHUUECKYIO CHCTEMY, II03BOJISET KOAMDOBATH
(ortndpoBLIBATE), COXPAHATHL ¥ BOCIPOU3BOAUTHL 3BY-
KoByI0 mH(popmanuio. C IOMOIIBIO CHENHATIBHBIX IIPO-
IPAMMHBIX CPEICTB (3BYKOBBIX DEJAKTOPOB) 3BYKOBBIE
(haiiyibl MOKHO PelaKTHPOBaTh: H00aBAATH I'0JIOCA WJIN
MY3bIKaJIbHBbIE MHCTPYMEHTHI, a TaKyKe Pa3HOOOpasHbIe
s erTsl. KoMIproTep IpeBpamaeTca B 3BYKOBYIO CTY-
guro. CerogHsa HaUYMHAIOT HCIOJB30BATHCA IIPOIPAMMBI
pPacCIO3HABAHUSA PeYH, IIOABIAETCA BO3MOKHOCTD yIIPaB-
JIEHUS KOMIIBIOTEPOM IIPM IIOMOIIY roJIoca.

3BYK — 5TO BOJIHA C M3MEHSAIOMIEHCHA aMILIUTYI0U 1
gactoToil B guamasone or 20 I'm mo 20 xl'u. Yem Gonb-
e aMILJIATYIa, TeEM I'poMYe 3BYK, ueM OO0JIbIIe YacToTa,
TeM BBIIIIEe TOH.

MuxpodoH IIpeBpaImiaeT 3BYKOBYIO BOJIHY B BJIEKT-
PHYECKUIi CHTHAJ, a 3BYKOBas ILIaTa KOZHDPYET ero,
IpeBpalias B IOCAENOBATENbHOCTh HYyJeHd u enu-
Hun,. TouHocTh IpeoOpasoOBaHWsS OIpPeAesgeTCsa pas-
peuaromei cmocoGHOCTHIO IpeobpasoBarens (8 6ur —
256 yposueii, 16 6ur — 65 536 ypoBHeli, 24 6ur —
16 777 216 yposHei) u uucaoM npeoOpasoBaHUM (BbI-
Oopok) 3a 1 ¢ — wacroToil muckperumsanuu. Tak, gig
onn)POBKM CUTHAJA, U300paKeHHOro Ha pucyHke 1.7,
HNCIOJb3YeTCA 8 ypoBHeH (3 Our).

ITpu uyacrore 8 KI'l KauecTBO OMM(MPOBAHHOIO 3BY-
Ka COOTBETCTBYET PaJuOTPAHCIALNU, a IPU YacCTO-
te 44,1 k'n — sByuanuio ayauo-CD. Cryguiinoe Ka-
yecTBO Jocturaercs upu 96 mawm 192 wI'i.
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[ [ |
I g I 1

Punc. 1.7 ,

IIpumep 3. Paccuurars 00beM 3BYKOBOroO (hparmes-
Ta AJUTEJIbHOCTHIO 3BYyYaHUA 2 C IIPU YaCTOTE AUCKpe-
muzanum 20 kI'm u paspernenun 16 6uT.

Bocmonb3yemMesi CTAaHAAPTHHEIM KaJbKYJISTOPOM.

PaspelnieHrne YMHOXXKHM HA UKCJO BBHIOOPOK 3a 1 ¢ M
Ha BpeMs:

16 - 20 000 - 2=640 000 Our =
=80 000 6aiit = 78 KoaiiT.

3aKoAMPOBAHHBIA TakuM 06GpasoM B3BYKOBOI ¢par-
MEHT MOXKET OLITh COXpaHeH B (hopMaTe .wav.
B Tabiune npuBeieHb] padMephbl 3BYKOBBIX (haiioB Aim-
 TEJIBHOCTBIO 3ByuaHus 1 ¢ (B KuurobaiTax) Ipy PasImIHbIX
PaspeleHnsax 3BYKOBOH KapThl M YaCTOTAX AUCKPETH3a-
mun. J[J1a crepeosByKa pasmep daiiia yaBauBaeTCH.

Yacrora Paspemienue

JUCKPETH3ALUN, 8 our 16 6uT 24 our
I 256 65 536 16 777 216

8 7,813 15,625 23,438

24 23,438 46,875 70,313

44,1 43,066 86,133 129,199

48 ; 46,875 93,750 140,625

96 93,750 | 187,500 281,250
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B dopmaTe .wav COXpaHAIOTCS 3BYKH C IIOMOIIBIO
CTaHaPTHOI'O IPUJIOKEHN S 3BYKOo3anuchk. PazMep Tako-
ro ¢aitysa HCKJIIOUUTEJIBLHO BeJuK (Oosnee 20 MoaiiT s
crepeomy3biky CD-KauecTBa NJIUTEJIBHOCTBIO 1 MWH).
Jns yMeHbIIeHUs 00beMa 3BYKOBoro ¢aiisa ero He-
00X0MO TOABEPTHYTH JAaJbHEUIIEMY KOAWPOBAHUIO
(coraTiio). Hanbosee nonyasipHbIM C)KaTBIM (hopMaTom
B HACTOsIIlee BpeMsa ABJIsgeTca .mp3.

1. CKoJIBpKO 6MTOB HEOOGXOAUMO AJIA KOAUPOBAHUS CHMBOJIA C
nomombio Tabaunsr ASCII?

2. Or KaK¥X I1apaMeTpoOB 3aBUCHUT KaUueCTBO ABOUUHOTrO KOJLH-
POBAHUS N300paKeHnA?

3. OT KaKuX I1apaMeTpPOB 3aBUCUT KAYECTBO JBOUYHOIO KOIU-
pOBaHUA 3ByKa?

Ynpasucnenusn

1. Ucnonbays xozoryio tabauny ASCII, zakongupyii-
Te CJIOBO:

a) Bit; 0) Baiir; B) IOM; 1) Texcr.

2. Mcnonbaya komorylo tabmuny ASCII, gexogupyii-
Te TekcT: 172 174 164 165 168.

3. Paccuuraitite mHPOPMAIIMOHHALIIL 00bEM H300parike-
HuA pasmepom 10 X 10 Touek npu riryOuHe HBeTa 8 OuT.

4. PaccuuTaiiTe 065eM MOHOGOHUYECKOTO ayaunodaii-
Ja pnuTeabHocTsio 10 ¢ mpu 16-6MTHOM KOAUPOBAHUY U
yacrore guckperusanuu 44,1 kl'o.



MNhasa 2

OCHOBbI ANNIMOPUTMU3ALIUA
N NPOrPAMMUPOBAHUSA

§ 5. CTpyKTYypMpOBaHHbIA TUN AAHHbLIX: MacCUB

IIpu pemenny MHOrMX 3akayu IPUXOAUTCS 00padaTsI-
BaTh OOJIbIIIOE KOJHMYECTBO OSHOTUIHBIX NAHHBLIX, Ha-
IIpuMep IPH pacyeTax ys3J0B MAINVWH M KOHCTPYKIIMH
3laHUM, OpU NOHCKEe CIPaBOYHOM MHPOpMAaIUM N CO-
CTaBJIEHNV IIPOTHO3a IIOrOAbI, HAKOHeI], IIPU HAKOILIe-
HUU Pe3yJbTaTOB ¥ IOABEJEHUU UTOT'OB TECTUPOBAHUA.
A1 xpaHeHMSA 3THX HAHHBIX IPUNLJIOCH OBl BBOAUTL
O0JIbIIIOe KOJIMUYECTBO IIEPEMEHHEIX, UTO IIPUBEJIO OBI K
TPOMO3IZKOCTH TIpOrpaMM NX o0paboTKH.

Ira npobieMa peraeTcsa MyTeM BBeAeHUA CIEIUATb-
HOTO THIIA JAaHHBIX, KOTOPBLIY HA3bIBAETCA MACCUBOM.

MaccuB — 5T0 0003HaUaeMasg OTHUM MMEHEM IOCJIe-
JIOBATEJIbHOCTh OAHOTHUIHEIX 3JIEMEHTOB.

MecTo KaKAOr0 3jJ€eMEeHTa B 3TOI IOCJIeZOBATEIBHO-
CTHU OIIpeHeIAeTCsA ero HHIAEKCOM.

MaccuBy NTpHUCBAMBAETCA HMMs, HOCDPEICTBOM KOTO-
pOr0 MOXKHO CCBhLIAThCSA Ha HEro, Kak Ha eJuHoe Iie-
Jgoe. Moctyn K OTAENBHOMY 9JIEMEHTY OCYLIECTBJIAETCS
110 UMEeHH MaCCHBA C YKAa3aHUEM WHIEKCA, KOTOPHIH 3a-
MUCBLIBAETCA IIOCJe UMEHM B KBaApaTHBIX CKOOKax, Ha-
FIpHENMED A[5], time[7].

MaccuB ABJIAETCA CTPYKTYDUPOBAHHBLIM (COCTABHBIM)
THIOM AAaHHBIX. JTO O3HAUAET, YTO BEJIMYUHA, ONMCAH-
Had KaK MaCCHB, COCTOUT U3 KOHEUHOIO YUCJa JPYTHX
BeJnynH. TakK, HampuMmep, MOXKHO CO3LaTh MacCUB U3
20 menprx nau 1000 BelecTBEeHHBIX YHCEI.
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JneMeHTHI MacCHUBa B nporpaMMax MOTYT HCIIOJNIBb30-
BaTbCA TaK e, KaK OOBIUHBIE IIepeMeHHbIe, Hallp1uMep:

A[3]:=25; S:=(T[1]+T[31])/2;
A(k]:=B[k]*2; Sum:=Sum+A[i].

MaccuBbl, obOpallieHrne K 3JIEMEHTaM KOTOPBIX OCY-
IIECTBJSETCA MpPU IIOMOIMM TOJBLKO ONHOTO HHIEKCA,
Ha3bIBAIOT OMHOMEPHBIMH. JJIEMEHTHI TAKOI'0 MAacCHBa
pacmojarailoTcd B MaMATH KOMIILIOTEpa LETMOYKON APYyT
3a JPyrom.

| a1 | ar21 | aE) | a4 | Ay | amel | a7 |

NHaekcoB MOKeT OBITH HECKOJBKO, TOT/la MAaCCHB
Ha3bIBAIOT MHOroMepHbIM. IIprMep AByMEpHOTO Mac-
cuBa — Tabamiia. 3aMeTHM, YTO €€ MOKHO pPaccMaTpHu-
BaTh, KAK COBOKYITHOCTDH OJJHOMEPHELIX MaCCHBOB (CTOJIO-
IIOB ¥ CTPOK).

Maccus B aspike Pascal ABC onuceiBaeTca Tak:
uma: array[uHpl..muanN] of Twun  sjaeMeHTOB;

3mechk MMa — HMA MaccuBa (MAeHTH(UKATOD) 3aja-
eTcs 10 TeM JKe MPaBUJIaM, YTO M MMEHA IepeMeHHBIX
IPYTUX THUIOB.

CayxeOHOe CJIOBO array O3HAYaeT MAaCCHUB.

B kBagpaTHBIX CKOOKax 3ajaeTcsd AWANA30H WH-
IEKCOB 5JIEMEHTOB MaccuBa: CHAdajia yKasbIBAIOT WH-
JEeKC IIEPBOT0 2JIEMEHTA MHIl, 3aTeM CTABAT JABE TOU-
KW, TIOCJIeé YKA3bIBAIOT HHAEKC IIOCJIEAHEro 3JIeMeHTa
MHIN, '

InanasoH MHIEKCOB oHpefeseT MaKCHMAJbHO BO3-
MOXKHOE KOJHMYECTBO 2JIEMEHTOB B MAacCUBe — pa3Mep
MaccHBa.

Tuno 2j1leMeHTOB MOMKET ObITh JIIOOLIM, HAIIPHMED:
ypcja, CHUMBOJIBI, CTPOKM, MaccuBel. MBI OyzeMm pac-
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CMATPHBATh MACCUBLI C 2JIEMEHTAMHN YMWCJIOBBIX THUIIOB
integer (mennlil) U real (BellecTBeHHBIN).

Harmnomuum, utTo B A3bike Pascal ABC gaumbie Tuma
integer 3aEmMaloT 4 6afiT M HAXOAATCA B AUAINas0-
He oT —2 147 483 648 no +2 147 483 647. launnle TuIa
real 3aHMMAIOT 8 GaliT M IO MOAYJIO HE IIPEBOCXONAT
1,7 - 1038,

HWugexchl Mbl OyaeM 3aaBaTh IIEJILIMU YHACTAMM: T10-
JIOKUTEILHBIMY WM OTPUIIATETbHBIMU.

PaccmorpuM nipuMeps! OMMCAHUS MACCUBOB.

IIpumep 1. B xiacce 25 yueruroB. MaBecten pocr
KasKJoro B caHTuMeTpax. [Jisa xpaHeHUA 3HaAYeHUN po-
CcTa MOYKHO WCIIOJNB30BAThL MACCHUB A, cocToAlnH u3 25
IeJbIX unces. MHAeKC Kamk/A0ro 3jJeMeHTa — TMOpPALKO-
BBIH HOMEDP YUYEeHHMKA IO CHHCKY B KJIACCHOM KypHAaJe.
Hampumep, saemMeHT A[5] XpaHHUT POCT Y4YeHMKa IIOJ
MISTEIM HOMEPOM.

Onucanue 3TOro MacCrBa MOXKET BBITVISIIETh TaK:

Var A: array[l..25] of integer;

OTOT MacCHB MOYKHO OITMCATh U TaK (3a7aB AMana3oH
KOHCTaHTaMu nl u n2):

Const nl=l; n2=25;
Var A: array[nl..n2] of integer;

IHpumep 2. Kaxawiii gens ¢ 20 nmo 31 gexabpsa
N3MEepPANN TeMIleparypy Bosayxa. [ljsa XpaHeHHsa 3Ha-
YeHUH TeMmoeparypbl MOMKHO HCHOJb30BATH MAaCCHUB
T, cocroAIui M3 12 BermmecTBeHHBIX umcea. VIHIeKC
pyeMeHTa — Jpgara (Homep AHA B Aekabpe). Hanpwu-
Mep, 3JeMeHT T[23] Ccoaep»XUT TeMIeparypy BoO3jyxa
23 mexalps.

OnucaHMe 9TOTO0 MACCHBAa MOXKET BBIIVIAJETH TAK:
Var T: array(20..31] of real;
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N, | Upuniep 5. B s v

oTaXK 3 =3 roporo ImesTpa 6 {-)Ta}fieI/I: IBa
> — MOA3eMHBIX, IIOKOJBHBIH U TPH
oTax = BepxHux (pumc. 2.1). 3meMeHTHI
aTax 1 i=1 MaccuBa Komnaty cofepsxkar Ko-
= | ,0Kkonb i=0 [ JIMYeCTBO KOMHAT Ha KaXXAO0M
- srtake. Aunekec — oOo3HaueHUe
nopsan i=-1
aTaxka ot —2 10 3. Pasmep aroro
noasan i=-2 MaccuBa 6 57leMeHTOB.
Onucanme MaccHBa MOMKeT
Pue. 2.1

BBIMVIAJETH TaK:
Var Komnaty: array[-2..3] of integer;

HauGosee pacmpocTpaneHHas omrnbka npu pabore ¢
MACCHBAaMM — BBIXOJ 3a I'PAHUILLI UBMEHEHUA HHIEKCA.
B Pascal ABC sta omubKka IPUBOAUT K 3aBEPIICHUIO
paboTsl IPOrPaMMBEL.

1. Yo Ha3BIBAIOT MACCUBOM?
2. UTo moHUMAIOT IOJ HHAEKCOM BJIEeMEeHTa Maccmsa?
3. Kak onmceiBaloTCA MacCuBHL B A3bixe Pascal?

Ynpaxnenusa

1. SamosiHuTE MPONYCKH B OMKUCAHUM MaccuBa u3 80
3JIEMEHTOB, COAEPIKAIIero Iejible yucia. ducsiaa mpo-
HyMmeposaHbI oT 1 1o 80.

var a: arrayl[l.. ] of integer;

var a: array[ ..80] of integer;
var a: arrayl[l..80] of ;
var a: arrayl[ .. ] of H

2. Onunure maccus u3 50 gelicTBUTENbHBIX YHCEJI.



§ 6. Beop v BLIBOA NEeMEHTOB MaccmBa 2%

§ 6. Beoa v BbIBOJ, 3IeMeHTOB MaccuBa

Jdna paboTel ¢ MacCHBOM HeOOXOAMMO IPHUCBOUTH
3HayeHusi ero ajnemeHtam. Caenarh 9TO MOMKHO He-
CKOJIBKMMH CIIOCOOaMM.

3HaueHUsT JJIEMEHTOB, KOTOpHIE He H3MEHSIOTCA
npu pabore mporpaMMbl (KOHCTAHT), MOYKHO 3aJaBaTh
B paspesie onucaumuii. Hanpumep, maccuB u3 8 mpo-
CTBHIX YMCeJl MOXKeT ObITh 3aJlaH TaK:

Const A: array[l..8] of integer=
= (2,3,5,7,11,13,17, 19);

Ansa mpucBoeHUSA 3HAYEHUS JIEMEHTY YKAa3bIBAIOT

UM MacCHBa M MHAEKC 9TOr0 3JIEMEeHTa, HAallpuMep
Af4] :=T7;

Hass paboTel ¢ HECKOJLKMMHU 3JIEMEHTAMH MCIIOJIb-
3YIOT HUKJINYECKHe aJropuTMel. B Tex cayuasax, korga
3apaHee U3BECTHO KOJIMUYECTBO 3JIEMEHTOB, UCIIOJIb3YIOT
nuka for. BaxXHO HIOMHUTE, UTO 3HAYEHME IapaMeTpa
nuKJa (CUeTYNK) 1 He MOJKET BHIXOAUTH 38 I'DAHUIIBI
Auanas3oHa, 3aaHHOIO B ONMHCAHUY MacCHUBa.

Ilns BBOJA 3HAYEHWH C KJIABHATYPHI MCIOJIB3YIOT
CTaHJAApPTHBIE NpPOoLeAyphl read u readln. Hanpumep,
caenymoniasa mIporpaMMa IpHucBamBaeT 3HAYEHUSA, BBO-
JUMBIE C KJIaBHATYDHI, IATH 3JeMEeHTaM MacCHUBa.
Var A: array([l..5] of integer;

i: integer;
Begin
fori:=1tob5do
read(A[il); {BBOI 3HaueHMM}
End.

IIpm wmcmosnn3oBaHMM mHponenypel read (A[i]) B

CTPOKE BBOJA MOYKHO HaOpaTh 3HaUeHMA HECKOJbKUX



me OCHOBbI ANTTOPUTMU3ALMM U TIPOTPAMMUPOBAHIS

WJIX cpasy BCeX 5JeMEHTOB MAacCuBa, OTHENAS UX IPYT
oT apyra npobenramu, u HaxkaTh Enter. IIpu sTom Kax-
nurit Habop oTobOpaskaeTcsa B OKHE BLIBOJA B OJHY CTPO-
Ky (puc. 2.2, a). Eciu B cTpoKke BBOZa HaOpaTh 00JbIIe
IIATH YHCEeJ, TO 3JIeMEHTaM MacCuBa OYAYT IIPUCBOEHBI
TOJLKO IIepBble IATH 3HaueHUU. Ecam mabpaTh MeHBb-
[Ie ISATH YMceJ, TO IporpaMMa OyAeT OXHUAATh IIPO-
JOJIKEeHus BBOJA.

IIpu wucnonb3oBaHUM TpoueAypsl readln (A[i])
3HAYEHMUS BBOAAT II0 OJHOMY U IIOCJIE€ KaKIOr0 HAKHU-
maioT Enter. 911 3HaueHUA 0oTo0payKaloTcsa B OKHE BEI-
BoJa B croJber (puc. 2.2, 0).

var A:array[l..5] of integer;

i:integer; i:integer;

‘begin

for i:=1 to 5 do
readin (Alil);

,jend .

Puc. 2.2

Ilng BHIBOAA HCHOJB3YIOT IPONEAypPHl write m
writeln. Ilpoueaypa write BBIBOAUT 3HAUEHUS BJie-
MEHTOB MAcCHBa B CTPOKY. IIpu 5TOM BHIBOJMMEIE 3HA-
YyeHus HeoOXOoAMMO OTAeNATh NpobeslaMy WJAM WHBIMU
cCUMBOJIaMU (HAIIpUMepP, 3aIATON, TOUKOMN ¢ 3aNATOMU),
WHa4Ye Bce OHU OyAyT HamedyaTaHbl cauTHO. [IJ1a BEIBOJA
3HAYECHUN BJIIEMEHTOB B CTOJIOEI] MCHOJIL3YIOT IPOIIENY-
py writeln. [lyig BLIBOJia 3HAUEHUH 5J€MEHTOB B 00-
PaTHOM IIODPSKe MCIOJB3YIOT IUKJI for .. downto...



§ 6. Beog v BbiBOA 9NeMEHTOR Maccusa m

Bo MHOMHMX caydasax yaoOHO MCIIOJIB30BaTh hOPMAT-
HEI BBIBOJ. HamoMunM, Kak 3afaeTcsa GOpPMAT BHIBOJA:

JJIsI IeJBIX yucea — X:m,

JJig BeljeCTBEHHBIX UM¥ceJ — X:m:n,

TAe m — IINPUHA IIOJII BBIBOAA, 4 N — KOJIMYECTBO
3HAKOB IIOCJI€ JeCATHYHON TOUKH.

ITycTh, HAanpuMep, MacCUB OIHUCAH TaK:

const A: array[l..5] of integer =
= (2, 3,5,7,9)

IlpuBeneMm HEKOTOpBIE an/IMepBI OPUMEHEHHUA IIpole-
Ayp write u writeln.

Komanga v BriBon
fori:=1to5do 23579
write (A[i]):;
fori:=1to5do 2,38,5,7,9,
write (A[di]1, ', ")
fori:=2to4do 3; 5; 7;
write (A[i1, '; ");
fori:=5downtoldo 9; 7; 5; 3; 2;
write(Af{i], '; Y
fori:=1to4do 2
writeln(A[i]); 3
5
7
fori:=1to4do 2 3 5 7
N e N it S e Nttt
write (A[1]:5); 5 5 5 5

TIO3UITNI




QCHOBbI ANFOPUTMU3AUN N NPOTPAMMUPOBARNA

Ina yonoGersa Ipu BBOAE/BBIBOJIe 3HAUCHUM 3JI€MEH-
TOB MAQCCHBA MOJKHO MCIIOJb30BATh TEKCTOBEIE IIOCKA3-
KM 1 YKa3blBATb MHAEKC, HAIPUMED: ' BREOUTE 3Haue-
HMe i~-ro 3JieMeHTa' MauU 'i-¥y pes3ynbTaT paBeH'.

Hepeaxo 3HaueHus 3JIEMEHTOB MaCCHBOB He BBOAAT-
cfA C KJIABUATYPhI, a BEIYUCIAIOTCA C IIOMOLILIO apud-
MeTndecKMX BuIpakenmii. Hanpumep, maccuB ms 9
HEUYETHBIX YHCeJ MOKHO copMUpOBATH TakK:

fori:=1to9doAfi]:=2*1-1;

Brruucienue sHadeHyil (pyHKIME Ha 3aJaHHOM OT-
pesKe ¢ ONmpele/IeHHBIM ILIAIOM HasbIBaeTcs mabynau-
poéanuem dpysxnun. B 8-m xiacce ¢ aroil neaso Bar
WCIIOIb30BAJH ITUKIBL. IIpyn sTOM sHaueHUs DYHKIUN
He COXPAHSAJHNCHh — OHM BHOBb BBIUMCIAJJHUCH HA KaX-
JOM IIare IMKJA.

Jnsa xpaneHus Tabaull 3HaAYEHUH PYHKIUHA HCIIOJb-
3YIOT MacCUBLI. APryMeHTaMH B IPOCTEHUINNX CIYyIasaX
MOI'YT CIAYXKHUTb MHAEKCHI 3JIeMeHTOB (ubo apupmern-
YyecKHe BbIPAKE€HUS OT UHAEKCOB).

Hpumep 1. CocraBuTh IPOrpaMMy, KOTOpas 0Cy-
miectBiageT TabyaupoBaHue GYHKIMK J = x° , coxpaHe-
HUe pe3yJbTATOB B MaCCHBe M BBIBOJ, 3HAUEHUA dJie-
MEHTOB MAacCHBa B CTPOKY. APryMeHT M3MeHseTCA OT
-6 mo 6 ¢ marom 1.

Program Primer6 1;
Varky: array[-6..6] of integer;
i: integer;
Begin
fori:=~6to6doyl[i]:=sqgr(i);
{bopMupoOBaHME MaccCHUBaA}
fori:i=-6tob6dowrite(y[i]:4);
{dopMaTHRIY BHBOI B CTPOKY}
End.



§ 6. Beop v BbIBOA 3/11EMEHTOB Maccuea 5%

PesynbTaT paGoThI MPOrPaMMBbl OYIeT BRIMIAAETD TAK:

36 25 16 9 4 1 0 1 4 9 16 25 36

IIpn pemiennn MHOTMX IPAKTHYECKMX 3ajJa4 MC-
MOJIB3YIOT YMCJIA, KOTOPBIE 3aJal0TCA CJOYJYANHBIM 00-
paszoM. HacTo MX TPUMEHAIOT IPH TECTUPOBAHUM H
OTJIaJIKe IPOorpaMM, uToOBl He HabUpaTh BPYYHYIO HC-
XOAHBIE faHHbIE, HANIPUMED SHAUEHUs DJIEMEHTOB MAacC-
CHBA.

CayuaiiHble 3HAUEHUS 3JIEMEHTOB MacCHUBa 3aJaloT-
cA ¢ IIOMOIIBIO CTAaHZAPTHON GyHKHMU random.

Dyrrnua random 6e3 aprymeHTa TreHepupyeT CJay-
JaiiHble BellleCTBEHHEIE yncja Ha npomexkytke [0, 1).

Ecnu ciayuaiiHble BeIeCTBEHHBIE YHCJIA JOJK-
HBbl IIPHUHAAJIEKATh WHOMY IPOMEXYTKY, HaIpuMep
[3, 4), To 3HaueHNe 3JeMeHTa 3aJaeTCA BbIpArKeHHEeM
X[i] :=random+ 3; (puec. 2.3).

[0, 1) (3, 4)
[ % 5 + L3
0 1 2 3 4
Puc. 2.3

IIpumep 2. CocTaBuTh Nporpammy, Koropas ¢op-
MUDPyeT MACCUB U3 CEMH CJAYyYaMHBIX BEIEeCTBEHHBIX
quces, IpUHAAJIEKAIINX IPOMEXKYTKY [3; 4), 1 BHIBO-
JUT IATH NEPBBIX UHCEJ MaCCUBA C ABYMA AE€CATUYHEI-
MH nudpamMu B cTosI0eI] HIUPUHON 8 3HAKOB.
ProgramPrimer6 2;

VarX: array(l..7] of real;
i: integer;
Begin
for i:=1 to 7 do {%opMMpOBaHME MACCUBA}



OCHOBb!I AMTOPUTMU3ALIMA K MPOIrPAMMNPOBAHNA

X[i] :=random+3;
for i:=1 to 5 do
writeln (X[i]:8:2);
{BelBOon 2RHAYEHMM IIEPBHX IISTHU
3JIEMEHTOBR B CTOJOel MMPUHOM
8 3HAKOR, OIBa IEeCSATUUHHIX }
End.

Pe3YJII>TaT MOXeT BBITJIANEeTDb TaK.

ITennie cayualimple uymcna u3 npomexyTka [0; n]
regepupyer QpyHKumuA random (n+1). Ecam mesmounc-
JIeHHble 3HAYEeHNA 3JIEMEHTOB MAaCCHBA JOJIKHBI IIPH-
HaJJIeXKaTh MPOMEXyTKY [a; b], TO UX BBIYUCASIOT C
IOMOIIIbIO BBIPAYKEHUA:

X[i]l:= random(b - a+1) +a;
Hanpumep, maccuB u3 10 caydailHBIX IeNbIX YU-

cesl, IpHHAAJIEXKAIINX NPOMeXXyTKyY [20; 50], moxHO
chopMupoOBaTh TaK:

for i:= 1 to 10 do X[i]:= random(31) +20;
{50 - 20+1 = 31}.
dJIeMEeHTHI MacCHBa B IIpOrpaMMax MOT'YT UCII0JIb30-
BAaTBCA TaK e, KaK OObIYHEIE epeMeHHbIe. Ilokaxem
3TO Ha IpuMepe BBIBOZa rpadu-

YeCcKuX 00beKTOB.

HamomHuUM, 4YTO pHCOBaHHE
OpOUu3BOAUTCA B rpaduuecKoM

OkHe H TpeOyeT IIOAKIIOUEHUS
mMonyass GraphAbce.

IIpumep 3. CocraBuTh IPO-

rpaMmMy, pHucyoiyro 9 KOH-

LEHTPUYECKUX OKPYsKHOCTEeH!
Puc. 2.4 (puc. 2.4), pazuychl KOTOPEIX



§ 6. Beop v BbiBOS 3N1eMEHTOB Maccuaa 3%

XPaHSTCA B MacCHUBe COYYAMHBIX IEJbIX 4YHCEJI, IPU-
HaJJIexamux npoMeskyTry [20; 200].
ITporpamma moskeT GBITH TaKoOM:
Program Primer6 3;
Uses GraphAbc;
{llooxnwuyeHre Tpadudeckoro wmonyss}
Var R: arrayl[l..9] of integer;
i: integer;
Begin
for i:=1 to 9 do
R{i] :=random(181) +20;
{dopMHMpOBaHMe MaccuBa 3 9
CIIy4YaMHHX LeJiExX umces oT 20 mo 200}
SetBrushStyle (bsClear) ;
{3amaHue npozpauHoro oQoHal
SetPenColor (clRed) ; ;
{3amanue KpaCHof'o useTa Inepa}t
for i:=1 to 9 do
Circle (240, 240, RI[il);

{PucoBaHMe OKPYXHOCTEN }
End.

o/ 1. Kaxue mpouenayphl MCHOAL3YIOTCH AJA BBOAA 3HAYCHMH
3JIEMEHTOB MaccHBa?

2. Kaxue Ipouegyphl HCIOAb3YIOTCA IMA BBIBOLA 3HAUYEHUIH
3JIEMEHTOB MaccuBa?

3. Kakas QpyHKIUA MCcImoab3yerca mas (GOPMUPOBAHUS Mac-
cuBa Cay4aiHbeIiX yncea?

Ynpascnenusn

1. 3anoJHUTE NPOIYCKM B NpPOrpaMMe BBOJA MU
BeiBOZa 10 IeslouMCiIeHHBIX JJIEMEHTOB Maccusa,
3aJlaHHBIX CJAYYafHBIM 00pa3oM HA IIPOMEXKYTKE
[20; 40]:

Var A: arrayl[l.. ] of integer;
i: integer;



OCHOBbI ANMTOPUTMU3ALIMK N NPOIrPAMMWUPOBAHIAA

i:=1 to __ do
begin
A[i] :=random( ) + ;
write( )
end;

End.

2. CocTaBpTe mporpaMMy AJiA BBOJA C KJIABHATYPhI
B MaccuB 7 IeJIBIX YUCeJ WU BHEIBOJA 9THX YKCEJ B 00-
paTHOM TIOpSAIKeE.

3. CocTaBpTe mporpaMMy AJs BBOJa U BbIBOJA TEM-
mepaTypsl 3a HeeJlo.

PesyabTaT MOMKET OBITh TAKHM:

ceHTsabpsa TemMmneparypa Oeuia 17
ceHTAOPA  TeMrepaTypa OGegia 15
cenTAGpHETeMneparTypa Owma 16
ceHTabpa TemneparTypa Owuta 19

- W N

4. CocraBbTe IporpaMmy, Kotopad GopMupyeT Mac-
CHB U3 JBEHANIIATH CIYIAHHBIX IIEJIbIX YHCEJ, IPUHAL-
JIeXKAIuX MPpOMeKYTKY [—5; 5], 1 BRIBOAUT 3TH YuCIa
B cTOJ0eIr.

5. CocrasbTe IIporpamMmy, Koropasa GopMHUpyeT Mac-
CHB M3 JECATH caAyYallHbIX BellleCTBeHHBIX YMCceJI, IIpH-
HaAJexKaIuX IIPpOMeXKyTKY [4; 5), U BBIBOJUT Uucia
¢ 3-ro o 7-# B cTosbel ¢ AByMA AeCATHUHBIMU ITud-
pamMu.

§ 7. ApuchbmeTnyeckue percTeus
Hap aNemMeHTamMmu maccusa

OeMeHThI MacCHBa B IIPOrpaMMax HCIOJIb3YIOTCS
TaK JKe, KaKk OObIuHBIe nmepemenHble. Hag HUMU MOXK-
HO BBINIOJHATL ONEpalui, JOIYCTAMLIE AJA NMepeMeH-



§ 7. ApuchmeTtrdeckune gencTens Hap aNeMeHTaMn Maccuea

HBIX COOTBETCTBYIOIIEro THIA. JJeMeHTaM THula in-
teger MOMKHO IIPUCBANBATH PE3YJILTAT BHINOJHEHUS
omepamuit +, -, *, div, mod (y4YacTBOBaTH B Ka-
4YecTBe ONePaHJOB OHM MOTYT M B omepamuu / ). Iaa
3JIEMEHTOB THIIA real BO3MOXKHBI ollepanuu +, -,
* /.

PaccmoTpum mpumephl BBINIOJHEHUS apudMeTHue-
CKHX AeHCTBUIl HAJ 5JIEMEHTAMY OJHOMEPHBIX YMCJIO-
BBIX MAacCHBOB.

IIpumep 1. B mMaccuBe XpaHATCS JaHHLIE O KO-
JINYEeCTBe 0CcaJKoOB (B MM), BHIIAAABIINX €’KEMECSYHO
Ha IpoTaAKeHuU roga. CocTaBATh IIPOrpaMMy, KOTopasd
BBIUYUCJISIET CYMMAPHOE KOJMYECTBO OCAJKOB 3a I'OJ, a
TaKXe cpeJHeMecAYHOe KOJUUECTBO OCAaKOB.

MaccuB gaHHBIX O KOJIMYECTBE 0CaiKoB 3a 12 me-
CAIIEB 3aaJNM B BUJE IIEJIOYUC/ICHHLIX KOHCTAHT:

const h: array[l..12] of integer =(43, 40,
42, 46, 61, 82, 90, 81, 60, 50, 53, 50);

BuiuncieHHYI0 CyMMy Gy/ieM IoMeIaTh B IepeMeH-
HYI0 Sum IIeJIOTO THIla, a CpegHee 3HAUeHHe — B IIe-
peMeHHYI0 Sred BeNIeCTBEHHOI'O THIIA.

IlociemoBaTeNbHOCTL HEMCTBUII HIPHU BHIYMCJICHUH
CYMMBLI B CpeJHEro apudpmMeTUuecKoro TaKoBa:

e IIpucBoum HavyaJbpHOe 3HAUEeHHe CYMMBI
Sum:= 0.

¢ BriyncaeHue cyMMBI OyEM ITPOU3BOJUTD B ITUKJIE
for. 3uaueHue mapamerpa (CUETUHKA) IMUKJIA i uU3Me-
HAeTca oT 1 mo 12. Ha ramaom Imiare nmukJjga K 3Ha-
YeHHUIO [MePeMeHHOH Sum OyzeM IIpu0aBIAThH 3HAUEHUE
ouepenHoro sjeMeHTa Sum:=Sum+h{i].

e ITo zaBeplIeHNN IMKJA BBIYMCINM CpefHee 3Ha-
yeHHe Sred:=Sum/12 u BuIBEJEM pe3yJIbTATHI. |

‘ 3.3ak.113.
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IIporpamma mmeer BUxL:
Program Primer7 1;
Const h: array[l..12] of integer=(43, 40,
42, 46, 61, 82, 90, 81, 60, 50, 53, 50);
Var Sum, 1i: integer;
Sred: real;
Begin
Sum:=0; {HavanpHOEe SHAUEeHUE CYMMLI}
for i:=1 to 12 do Sum:=Sum+hfi];
{BerumucyieHe CYMMEI}
Sred:=Sum/12; { BelumcyieHMe CcpenHero}
write ('CymmMapHoe koJiMuecTBO = ', Sum,
' CpenHeMecsadHOe KOJIMYECTBO = ',
Sred:5:2) ;-
End.
IlporecTupyem nporpaMmy. B OxHe BEIBOJA IOJYYHM:

CymmapHoe koMuecTtso = 698 CpenHeMecAdHoe KOJMHecTBo = 58.17

AJNTOPUTM BBIYHCJIEHNA IIPOU3BEAEHNA 3JI€MEHTOB
YHCJIOBOrO MAaCCHBA OTJMYAETCHA JIMIIH TeM, 4TO Ha-
yanpHOe 3HauyeHme P:=1. Ha KaxxJoM Imare IUKJa
BBIIIONIHAETCA YMHOMXeHUe P Ha 3HadeHHe O4epeqHOro
ajieMeHTa P:=P*A[i].

B HeKoTOpBIX 3agauaX TpebyeTcs BBIMOIHATEL apud-
MeTHUYecKHe AeiicTBUA He HAJ| BCEMU 3JIeMEHTaMHU Mac-
CHBAa, a JIUIIb HaJl YAOBJIETBOPAIOIIUMY OIIPEAEIECHHBIM
YCJIOBUSAM, HAIIPUMED IOJIOKUTENBHBIMUA WUJIN OTPHUIA-
TeJbHBIMH, YEeTHLIMY WJIM HEUEeTHBIMHM UYHCJIaMH, 3HAa-
YeHUSAMH, KPATHBIMU 3aJaHHOMY YHUCIIY.

IIpumep 2. Cocrasurhk mporpammy, Koropasa dop-
MEUpPYyeT MaccuB u3 12 ciaydyallHBIX HeJbIX Yuces, IpH-
Hagjgexamux npomexkyTky [—40; 40], u Berumcaser
CYMMY IOJIOMKUTEJIbHbIX YMCeJ.



§ 7. AputhmeTryeckue feiCTBUS Haf SNemMeHTaMyn maccuea

ChopMupyeM MAcCHUB CHAyYaiHBLIX UMceJl Ha YKa3aH-
HOM IIPOMEXKYTKe.
Brruuciennyio cymMmmy 6yZeM IIOMeEINaTh B IIepeMeH-
Hyio S. [IpucBoum HauanbHOE 3HaAUEeHME S:=0.
CymMupoBaHue 0yZeT MPOU3BOAUTLCH B IUKJIe for
Npu BBINOJHEHUU ycaoBuda A[i]>0.
IIporpamMma MOMKET BBITJIALETH TaK:
Program Primer7 2; |
Var A: array[l..12] of integer;
i, S: integer;
Begin
for i:=1 to 12 do A[i]:=random(81)-40;
{dopMMpOBaHME Maccuba )
S:=0;
for i:=1 to 12 do
if A[i]>0 then S:=S+A[i];
{ BEIUMCIIeHMEe CYMMEI IOJIOKMTEJIbHBIX YMCeJ}
for 1i:=1 to 12 do write(Afi]:4);
{®dopMaTHEI BHBOL YMCEJI B CTPOKY)}

writeln; {llepex0on Ha HOBYKWD CTPOKY}

writeln ('Cymma HNOJIOXUTEJILHEIX  YMCeN =

',8); {BLIBOO CYyMMEI}
End.

PesynbTaT paboThl MOYKET BBITJISANETH TaK:

~21 -7 35 -9 10 36 22 -19 1 -34 15 37
CyMMa MONOXKMTEJIBHEX uucen = 156
AHaJOrMYHBIM CIIOCOOOM BBIIOJIHSAIOTCH apI/I(I)MeTI/I-

yecKue AeMCTBUA HAJ 3JeMeHTaMU MACCUBa, 3HAYCHUST
KOTOPBIX YJAOBJIETBOPAIOT, HAIIPUMED, YCIOBMIM:

if A[i}l mod 2 = 0 then.. {uerHre uwucia}
if A[1i] mod 2 1 then.. {HeueTHHEe uuCIa}
if A[i)] mod N = 0 then.. {umcyia, kpaTHHe N}



OCHOBbI ANTOPUTMN3ALIMU N NPOIrPAMMUPOBAHWA

IIpumep 3. CoctaBuTh mMporpamMmmy, KoTopas (op-
MHUPYET MAacCHUB U3 ( CIAYy4YaMHBIX LEJbIX YUCeJ, IIpU-
HaJJIexKalux TpoMeXxXyTKy [1; 5], u Berumeaser opo-
U3BeJeHNe HEUYETHHIX UUcell. '

ChopMupyeM MacCUB CIAYUAMHBIX UHCEJ Ha YKa3aH-
HOM IIPDOMEKYTKe.

BeluncieHHOe mpousBeaeHe 0yaeM IoMelaTh B Ire-
pemeHHyI0 P. HauanbHOoe 3HaueHme P:=1.

YMHOKATh P Ha 3HaYeHMUE OUePeZHOro sjeMeHTa 6y-
JIeM TOJIbKO Ha TeXx Imarax mukJja for, rjge BbINOJHA-
eTca ycjgoBue A[i] mod 2 = 1.

IIporpamMma MOJKeT BBLITJIALETH TaK:

Program Primer7 3;
Var A: array([l..7] of integer;
i, P: integer;
Begin
for 1:=1 to 7 do A[i]:=random(5)+1;
{®opMupoBaHMEe MaccuBa}
P:=1;
for i:=1 to 7 do
if A[i] mod 2 =1 then P:=P*A[i];
{BeluMcCJieHUe NOpPpOU3BeIeHNA}
for 1:=1 to 7 do write(A[i]l:4);
{®opMaTHEIM BHBOL UMCeJI B CTPOKY}

writeln;
writeln ('llpousBeneHue HeUeTHEIX uy—
cen = "',P); {BeiBOn TIrpousBeneHudg}

End.
PesyabTaTr paboThl MOKET BBLITJIALETH TaK:

2 1 4 5 4 5 3 B
NpowseeneHmue HedeTHux uyuces = 75

IIpumep 4. B maccuse A XpaHATCA ZaHHBIE O pac-
xoze ToruBa Ha 100 kM npobera aBTOMOOMIIEHl BOCEMHU



§ 7. AputbMeTnyeckne RecTBUA Hag 3NneMeHTaMm maccusa 3&

mogesei. IIpu 3amMeHe TOIJIMBa HAa HOBYIO MapKy pac-
xon ymensimaerca Ha 10 %. CocTaBuTh IporpamMmmy, Ko-
TOpas BEIYMCJIAET PAcXoji HOBOT'O TOILINBA U BHLIBOAUT B
TabMMITy HOMEpP MOAENY aBTOMOOMJIA, PACXOX CTAPOTO M
HOBOT'O TOILTMBA C JBYMSA NECATUYHBIMU ITH(PaMHU.

IlycTh mamHbBIE O pacxoje TOILJINBA XPAaHATCSA B Mac-
cuBe KOHCTAHT BEUIECTBEHHOI'O THIIA:

const A: array(l..8] of real = (7.4, 7.0,
6.8, 5.9, 6.4, 9.1, 7.6, 8.2);

Pacxoj HOBOTO TOILIMBA Oy A€M BBIYKC/IATE HEIocpes-
CTBEHHO B IIPOIleZlype BBIBoOZA writeln. 9TO IIO3BOJUT
00oiiTiCh 6€e3 cos3faHua BTOporo maccuna. [lia momeire-
HUS JAHHBIX B TAOJUITY MCII0JNb3yeM OPMAaTHEII BEIBO.

IIporpaMmmMa MOXKET BBITVIANETH TAK:

Program Primer7 4;
Const A: arrayl[l..8] of real = (7.4, 7.0,
6.8, 5.9, 6.4, 9.1, 7.6, 8.2);
Var 1i: integer;
Begin
writeln ("Momene Pacxon-crap Pacxom—HOB') ;
{3aroJsioBox TaOIMUILIH}
for i:=1 to 8 do
Writeln(i:4,A[i]1:10:2, 0.9*A[1i]1:10:2);
{BreluMcJeHMe U BEIBOI }
End.

PesyawsTaT paboTel OyAeT BBEITJISAETh TaK:

Mormene Pacxom—cTap Pacxomo—HOB
.40 .66

00 .30

.80 .12

.90 .31

.40 .76

.10 .19

.60 .84

.20 .38
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OCHOBbI ANTOPUTMUSALIMKA K MPOTPAMMNPOBAHUA

9 1. Kaxue onepagud JOMYCTHUMBI AJIS 3JIEMEHTOB MaccHBa Iie-
* JIBIX Yucen?
2. Kakue onepauny OpuMeHUMBbI AJIs 3JIeMeHTOB MaccuBa Be-
IIeCTBEHHBIX YKCe?

Ynpaxcnenusn

1. CocTaBbTe IIPOTPaMMy, KOTOPAS BEIUYUCIISAET Cpeji-
HIOIO ILIOTHOCTH pacTBopa (B Kr/mM%) 1o peayabraram us-
MepeHud IIJIOTHOCTH ( IMpob (3a7ai0TCs B MaccuBe KOH-
crauT: 1205, 1350, 1170, 1320, 1220, 1310, 1180).

2. CocTaBhTe NMPOTpaMMy, KOTOpPAsA OCYIIECTBIIAET
BBOJ B MACCHEB C KJaBHATypbl pasMepoB 6 ¢aiinoB B
oamitax (or 100 no 2000) u BEIUMCIAET:

a) cyMMapHBIHA pasmep ¢GailioB B Rnno6anTaX'

0) cpeauuii pasmep oaiina.

3. CocraBbpTe IporpamMmy, KorTopas opMupyer Mac-
cus u3 40 cayuaiigpix meanix umceya ot 0 o 20 u BRI~
YHUCIISET:

a) cpeaHee apu(MeTHUECKOe HEUEeTHBIX YMCEeJ;

0) cymMmy umceli, He npeppintaonux 10;

B) CYMMY UHCeJI, KPaTHBIX 3.

Ha sxpan BHIBOAATCS MCXOAHEIC 3HAUCHUS U pe-
3yJABTATHl BEIYUCJTECHUHA.

§ 8. Npeobpa3oBaHne 3aNeMeHTOB MaccuBa

IIpu pabore ¢ MaccuBaMi HEPEAKO IPUXOAUTCSH BHI-
MOJHATL PasJWUYHLIe HPeoOpasoBAHUA MX 3JIEMEHTOB,
HanmpuMep INIpeo6pasoBLIBATE EAUHUILI W3MEPeHusd,
MacinTabbl ¥ KOOPAMHATHI, W3MEHSATh 3HAYCHMS 3Jie-
MEHTOB B 3aBUCHMOCTH OT BBIIOJHEHUSI HEKOTOPHIX
YCJIOBUEH, MEHATH MECTAMU 3JIeMEHTHI B MaCCHBE.

PaccmoTpuM mpocteiinme mpeodpa3oBaHNA 3JIeMeEH-
TOB MaCcCHUBa Ha IpUMepax.



§ 8. [Mpeobpa3osBarHne 3NeMEHTOB Maccusa

IIpumep 1. Maccus cosep:KUT 3HaYCHUA AUATOHA-
au 8 MOHUTOPOB B AwiimMax: 12, 14, 15, 17, 19, 20, 22,
24. CocTaBUTH MPOTPAMMY II€peBOJA dTUX 3HAUYCHUI B
CAaHTUMETPHI 1 BLIBOZA C OKPYIJIEHHEM A0 IIeJBIX.

ChopMupyem mMCXOLHBIN MacCHUB, IIPHMCBOUB 3HaYe-
HHUSA KaKJoMy 3jieMeHTy. Vcmoib30BaTh MacCcHUB KOH-
CTaHT HEJb3d, NOCKOJIBKY B 23TOM. CJydYae 3HAaYeHUHA
DJIEMEHTOB HeJIb3s OyAeT M3MEeHHUTh.
~ IIpeoGpasoBanus eJUHHI, U3MepeHUs OyjeM IIpOM3-
BOJIWTD B IUKJe for, VIUTEIBAA, uTO 1 Aroiim = 2,54 cMm.
DyHKNMA OKPyIVIeHHsT round () BO3BpaIlaeT 3Hade-
HUSA [eJIoro THIa, I03TOMY BO3MOJKEH THII MAacCHBa
integer.

[IporpaMmma MOKET BBIMVIALETEL TaK:

Program Primer8 1;
Var D: arrayl[l..8] of integer; f
i: integer;
Begin
{PopMupORaHUEe MacCCUEA }
D[1}:=12; D[2]:=14; D[3]:=15; D[4]:=17;
D[5]:=19; D[6]:=20; D[7]:=22; D[8]:=24;
writeln ('OInaroHasb MOHMTOpPa B noMMax');
for i:=1 to 8 do write(D[i]:4);
{BrIBOIZ BHayeHUM B IOoMMax}
writeln;
writeln('IuaroHajsb MOHUTOpPa B CaHTUMET-—
pax');
for di:=1 to 8 do
D[i] :=round(D[i]*2.54);
{llpecbpazoBaHre OOMMOB B CaHTMUMMETPHI}
for i:=1 to 8 do write(D[i]:4):;
{BuBOII 3HaueHMM B CaHTUMeTpax}
End. ‘



OCHOBbI ATTOPUTMU3ALIMK 1 MPOMPAMMIPOBAHIAA

PGBY.JILTaT paﬁo'rm MOXKeT BhITIALETH TAK:

IuaroHasis MOHMTOpa B OOMAMax
12 14 15 17 19 20 22 24
IuaroHasns MOHMTOpa B CaHTHUMeTpax
30 36 38 43 48 51 56 61

AHANOrUYHBIM CHOCOO0OM BBIMOJIHAIOTCA IIpeo0pa-
30BaHUA eXUHUIl U3MEPEHUA, HAalIpUMeEP: CKOPOCTH U3
M/C B KM/4, TeMIepaTypbl us rpagycoB lleascua (Tc)
B KeanBuHer (Tk = Tc-273) U T. O.

Paccmorpum 3aMeHy aGCOJMIOTHBIX 3HAUEHWI BeJu-
YUH IPOIeHTAMMU.

IIpumep 2. B onbiTax o MCCIELOBAHUIO PACTBO-
pumoct B 40 r BOoA®I pactBopsiiu 3, 12, 17, 22, 27,
32 u 38 r BemectTBa. COCTaBUThL IIpOrpaMMy, KOTOpad
OCYIIIECTBJIAET BBOJ B MACCHMB MAacC PaCTBOPEHHOI'O
BEIleCTBA M 3aMEHY HX MACCOBBIMU JOJAMU B IPO-
IMeHTax.

OpraHusyeM BBOJA HCXOAHBIX JaHHBIX (MacC PacTBO-
PEHHOTI'0O BEIIECTBA B I'paMMaX) B II€JIOUNCIEHHEIN Mac-
cuB M. 3amMeHy Macc M[i] HX MaCCOBLIMH AOJNSIMHU B
pactBope 100*M[i]/(40+M[i]) OymeM TpOM3BOAUTH
B uukJje for.

Dyurnua OKpyrieHUuA round () BO3BpallfaeT 3Ha-
YeHUS [eJIOr0 THIA, IO03TOMY U IOocJe 3aMeHbl BO3MO-
JKeH TUII MaccuBa integer.

IIlporpamma OyaeT BBITJALETH TaK:

Program Primer8 2;
Var M: array[l..7] of integer;
i: integer;
Begin
writeln ('Bregure BSHaAYEeHMs MACCH ')
for 1i:=1 to 7 do read(M[i]):
{Brom wmacc}



§ 8. Mpeo6pazosaH1e INEMEHTOB Maccusa 4%

for i:=1 to 7 do
M[i] :=round (100*M[i]/ (40+M[1i]));
{B3amMeHa mnOpoUeHTaMU }
writeln('Maccorag pgonsg B %'):;
for i:=1 to 7 do write (MI[i], '');
End.

PesyapTaT paboTel MOXKeT BHITJIAAETH TAK:

BeenmyTe 3HaueHMs MACCH
3 12 17 22 27 32 38
Maccopass nosis B %
7 23 30 35 40 44 49

B HerkoTOpBIX zajzauax TpebyeTcs BRIIOJHATH IPeos-
pa3oBaHNA HE BCEX 3JIEMEHTOB MaCCHBa, a JIUIIL YIORB-
JIETBOPAOUINX OIpPeLeieHHBIM YCJIOBHAM, HauIpuMep
C OTPHIATEJbHBIMM, UETHBIMHU 3HAYECHUAMH HUJIN 3HA-
YeHUSAMU, KPATHBIMU 3aJaHHOMY UHUCIY.

IIpumep 3. CocraBurh IporpamMmmy, Kotopas ¢op-
MUpyeT MaccuB u3 12 caydyallHBIX IeJBIX YKUCeJ, ITPH-
HaJJIesKalux npoMme:xkyTKy [—-20, 20], samensaer oT-
punaTeJibHBIEe YUCa Ha —1 U BBIBOAUT 3HAUYEHUS dJIe-
MEHTOB MaccUBa A0 U IIOCJie 3aMeHBbI.

OpranusyeMm ¢popMupoBaHue maccuBa u3 12 ciay-
JallHBIX IIE€JIBIX Y¥CeJ, IPUHAAJIEeIKAINX IIPOMEKYTKY
[-20, 20]: A[i]:=random (41)-20;

IIpeoOpasoBaHua 3J1€eMEHTOB OyJeM IPOU3BOAUTL B
nUKJe for Ipu BBIIIOJHEHUU YCJIOBUSA:

if A[i}1<0 then A[i]:=-1;

IIporpaMMa MOJKeT BBITVIAAETH TAK:
Program Primer8 3;

Var A: arrayl[l..12] of integer;
i: 1integer;
Begin



OCHOBbI ANMOPUTMU3ALIMK 1 NPOTPAMMNPOBAHUSA

for i:=1 to 12 do Ali]):=random(41)~20;
{dopMupoBaHMe MaccHuBa}
for i:=1 to 12 do write (A[i]:4);
{BuIROII BJIEMEHTOR IO 2BaMeHH}
writeln;
for i:=1 to 12 do
if A[i1i]<0 then A{i]:=-
{3amMeHa oTpuLATEJbHHEX umMces Ha -—1}
for i:=1 to 12 do write (A[i]:4);

{BeIBOO BJIEMEHTOB IOCJIe BaMeHH}
End.

Pesyabprar paGoThl TPOrpaMMBI MOXKET BBITJIANETH
TaK;

-4 6 10 -15 17 ¢ -14 -9 19 2 1 1o
-1 6 10 -1 17 0 -1 -1 19 2 1 16

AHaJIoTHUYHBIM CIIOCOOOM ITPOM3BOIUTCA 3aM€EHA dJie-
MEHTOB MacCHBa M0 MHBLIM YCJIOBUAM, HAIIPUMED:
¢ 3aMeHAa BCeX UYETHHIX 3HAUEHUI 3J€eMEHTOB Mac-
CHBa KBaZpaTaMM MX HOMEPOB:
if A[{i] mod 2 =0 then Afli]:= sqr(l) ;
® 3aMeHa BCEX OTPUIIATEJBLHBIX YMCEJ UX KBajpaTa-
MM, 4 HEOTPHUIATEAbHBIX — 3HAYEHUSIMHU KBaAPATHOTO
KOpHI:
if A[i1i]<0 then A[i]:=sqr(A(i])
else Afli]:=sqgrt(Af[i]);
3aMeTuM, UTO IPU MCIIOJIb30BAHNK QYHKIINN sqrt ()
Tpebyercs TUI MaccuBa real (BelleCTBEHHBIN).
IlepecTanoBrka (0OMeH MecCcTaMH) JBYX 3JIEMEHTOB
MACCHBA CBOIHMTCA K 00MeHY uX 3HaueHUAMU. [ aTo-
I'o0 MCIOJB3YIOT AOIOJHUTENBHYIO IepeMEeHHYIO (ROTO'
- pyio Ha3sIBaloT Oydepom obmena). .
IlycTs, HampuMmep; TpebyeTcsa IIOMEHATh MeCTaAMU
2-i1 u b-#1 smemenTH Maccusa (puc. 2.5).






