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6 Ot aBTOpOB

OT aBTOpPOB

Hoporue crapiiekaaccHuku! Mbl sKMBeM BO BpeMs CTPEMUTEJIbHBIX TepeMeH,
Korma mH(pOpMaTHKA CTAHOBUTCA BaKHEHUINIEH COCTaBJIAIOINEH BCEH CHUCTEMBI Ha-
YVYHOTO IIO3HAHWUSA, OIpenessdeT IMyTyu (POpPMHUPOBaHUSA MH(GOPMAIMOHHOI'O O0O0IIe-
CTBa, OCHOBAHHOT'O Ha 3HAHUIX.

B mH(popMaTHKe BBIJEJIAIOT TaKue Pasiesibl, KaK TeopeTudyecKas W IIPUKJIA-
Hasd nHpopMaTuKa. B yue6HOM Kypce IIpeacTaBJIeHbl 06a 9TH paszesia.

Teopernueckas mHPOpPMATHKa — (QYHIAMEHTAJbHAS COCTABJSIONIAS HMHQOP-
MaTHKN Kak yueOHOro mpeameta. OOIue 3aKOHOMEDPHOCTH IIPOTEKAHMNS MHMOP-
MAITMOHHBIX IPOIECCOB, OCHOBHBIE MOHSATUS JIOTUKU, TEOPUS AJTOPUTMOB U SBBI-
KU IPOrpaMMMPOBAHUA — pasiesibl, KOTOPbIe IIO3BOJIAIOT Pa3BUBATL Y yUAIIIHX-
cs JIOTUYECKOe W aJITOPUTMUYECKOe MBIIMIJIEHNE, BOCIUTHIBATh NH(POPMAIIMOHHYIO
KYJbTYDPY, (popMUpPOBaThL HAYUHOE MUPOBO33PEHUE.

IIpukaanuHas mHGOPMATHKA HAIlpaBjeHa Ha NPUMEHeHHe MOHATHUN W pe3yJbTa-
TOB TEOPETHUUECKON MH(MOPMATUKU K PEIeHUI0 KOHKDPETHBIX 3a7a4 B KOHKPETHBIX
obJsracTax. OTOT pasaesa MHPOOPMATUKU BKJIIOUAET B cebsd apXUTEKTypPy KOMIIbIoTepa
¥ KOMITBIOTEPHBIX CceTel, KOMIIbIOTEPHYIO IpauKy, KOMIIBIOTEDHOE MOJeINPOBaHIe,
0as3bl JaHHBIX, TH(OOPMAIIMOHHBIE TEXHOJOIUHU U ApP. M3yueHue IpuUKJIagHON MHDOP-
MATHKK HAIIPaBJeHO Ha (DOPMUPOBAHNE KOMIILIOTEPHOI I'DAMOTHOCTH — BJIAJEHUI
Heo0XoAMMbIM HAOOPOM 3HAHUI 1 HABLIKOB Pab0OTEI HA KOMIILIOTEPE IJIsi 00paboTKH,
XpaHeHUs, IepeJaun, MOJYUeHUSA U MCIOJb30BAaHUS NaHHBIX. CaMoll TUHAMUYHOMN
COCTaBJIAIONIEH MH()OPMATUKU ABJISETCA MMEHHO HPUKJIALHAA MHPOPMATHUKA.

ABTOpBI yUeOHOTO MOCOOMS TOCTAPAJINCH CIeJIATh TaK, UYTOOBI BBl CMOTJIN IIOJIY-
YUTHh HEOOXOAUMBbIE COBPEMEHHOMY UeJIOBEKY 3HAHWS W HABBIKU B YCJIOBUAX CTPeE-
MUTEJHbHOT0 U3MeHeHUA MH(OPMAIIMOHHBIX TeXHOJOTUIA.

Marepuan maparpadoB yueOHOro mocodus pasjesieH Ha ABe KOJIoHKHU. IIBeT do-
HA TIOMOJKEeT BaM paso0paThcsA B Ha3HAUCHUM PasMeINeHHON Ha HeM MHQOPMAaIlnn:

— OCHOBHBIE MaTepuaJtibl, 00A3aTeJbHbIe AJIA N3YUYEHU,;
— TOpUMephl, NJIIOCTPUPYIONINE OCHOBHbIE MaTepUAaJIbI;
— oIpeJleJIeHUsI OCHOBHBIX ITOHATUMU;

— HCTOpPUYECKNe CBeleHUs, mHpopMarusa 00 yUeHBIX, BHECIIIUX BKJAJ

UL

B pas3BuTHe MH(POPMATUKU, U APYyTUe MHTepeCcHble (DAKTHI.
B yue0HOM I10COOMHM HCIIOJIL3YIOTCS CJAEAYIOIIE YCJIOBHBIE 0003HAUSHI:

— BOIPOCHI U 3aJaHUs JJiA IPOBEPKU 3HAHUIL;

— paszes «YUpasKHEHUs» COIEP:KUT 3aJaHUA, IPU BBITIOJHEHUM KOTO-
DPBIX HCIIOJIB3YeTCs KOMIIBIOTED;



OT aBTOpPOB

— paszes «YOpaKHEeHUI» COAEPIKUT 3aJaHUA IJIsI BbIIOJIHEHUS B TeTPaIN;

@ — paszgesl «YUpasKHEeHUs» COAEPIKUT 3a/laHWA, IPU BBIIOJHEHUU KOTO-
PBIX MOKeT ObITh MCIOJbh30BaHa MHGpOPMAIU, pasdMellieHHada Ha HanmoHaabHOM
0o0pasoBaTeJIbHOM IIOPTAJIE;

% — yIpaskKHEeHWe WJIV IPUMep AJA JI003HATEIbHBIX.

B TexcTe HEKOTOPHIX YIPasKHEHUI BaM OyZeT IPeaoKeHO OTKPBITEH Gaiia. ITo
03HAUYAET, YTO YIPa’KHEeHWE MOKHO BBIIOJHUTD, UCIONb3Ys (hailja, pasMeIreHHbII
Ha HammonasnbHoM obpasoBaTesbHOM mopTrasie http://e-vedy.adu.by («dmeKkTpoHHOE
o0yueHmEe» — «IJJIEKTPOHHBIE 00pasoBaTesibHbIe pecypchl» — «MHGopMaTurar —
«Aupopmarura. 10 Kiacc»). 3aiiT HA IIOPTAJ U CKAYaTh (haljbl K YIPaKHeHUIM
MOJKHO TaK:Ke C IIOMOIIbIo MaTpuuHoro QR-koma:

Nmsa daiina aasa cKauMBaHUSA COIEPIKUT HOMED maparpada u HOMep yIIpask-
Heuusi. Hampumep, umsa ¢daiiaa uprlO0_3 osnauvaer, uTo (Gaiyi OTHOCUTCA K Tpe-
TheMy YIOpasKHeHUIo necsroro maparpada. Taxske Ha moprajie pasMelneHbl (aii-
JBI C IIpOorpaMMaMM, PAaCCMOTPEHHBIMHU B IpuMepax. Takue (aiijbl UMEIOT WM
pr3_1.pas (mporpamma js npumepa 3.1).

B yuebHOM moOCOOMY pasMeIeHo MHOTO HJIJIIOCTPATUBHOTO MaTepuaJia. JKpaH-
HbIe KOIIUY MIPeIHA3HAUEHbI JJIS 03HAKOMJICEHUS ¢ HHTepdeliicaMu mporpaMmm, AJs
YKa3aHUsA PACIOJIOMKEHNsI OTAEJNbHBIX 3JIeMeHTOB. IIompoOHO paccMOTpeTh Bce
CTPYKTYPHBIE 9JIEMEHTHI OKHA MCIIOJIb3yeMOIl IpOrpaMMbl MOKHO Ha SKpaHe KOM-
mbioTepa.

YuebHOe mmocobue 11 0a30BOTO0 YPOBHSA COCTOUT M3 ABYX dacTeii. B mepBoiil ua-
CTU, UBJAHHON B BUE KHUTY, PasMeIllleHbl MaTepraJibl, oTpaskarlnue GyHIaMeH-
TaJbHBIA XapakTep MH(MOPMATHUKN. B 3JIEKTPOHHOM IIPUIOMKEHUU IJSA 0A30BOIO
ypoBHA «VHGOPMAIIMOHHBIE TEXHOJOTUMN» COAEPIKATCI MaTeprajbl IPUKJIATHOTO
xapakTepa.

D)
aJIeKTpPOHHOM obGpasoBaTreabuoM pecypce (http://profil.adu.by).

G
e MaTepuaJl OJid IIOBBIIIIEHHOI'O YPOBHA Pa3MeEIleH Ha 3JIEKTPOHHOM

— IIPUJIOKEHNEe «I/IHQ)OpMa]_H/IOHHBIe TEXHOJIOTNM» pPa3MEIIleHO Ha

obpasoBaresnbaoM pecypce (http://profil.adu.by).
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BeepneHnune

RIEIRYH

BBEAEHUE

§ 1. Anroputm 1 ero cBomMcTBa

TepMuH «aJaTOPUTM» IIPOMBOIIEJ OT
damunrnmu maremaruka I1X B. Myxammena
o Myca anb-Xopesmu, KOTOPBIH chop-
MYyJIAPOBAJI IIPABUJIA YETHIPEX OCHOBHBIX
apuMeTUUeCKUX AelicTBuii. VIMeHHO 3Tu
IIpaBuJia BHAYAJIe ¥ Ha3bIBAJIUCh aJITOPUT-
MaMM, HO II03Ke aJIFOPUTMOM CTajJud Ha-
3bIBATh JIFO0OH CcIOCO0 BHIUMCJIEHUH, emu-
HBIN [JIA HEKOTOPOrO KJacca WHCXOTHBIX

AaHHBIX.

IIpumep 1.1. Anroputm «Pemreto 9pa-
Toc(heHa» TO3BOJIAET MOJYUUTH IPOCTHIE
yucJsia, He mpeBocxomgamiue N.

1. Beinuitiem moapsA Bce HATypaJbHBIE
ypcaa oT 2 go N.

2. BospMeM mepBOe umcio 2 U 3adep-
KHEM Ka’kJi0e BTOPOe UMCJIO, HaunHAas OT-
CUeT CO CJIeVIOIIEero 3a ABOMKOI UwmcIa.

3. BospMeM 1epBOE HE3aUEPKHYTOE
YUCJIO0, KOTopoe 6oJbiie 2 (uuciio 3), u 3a-
YepKHEM KasKJoe TPeThe UMCJIO0, HaunHasd
OTCUET OT YMCJa, CTOAIIETO mocie 3 (yduu-
TBIBAS U PaHee 3aUePKHYTHIE UKCJIA).

4. ITpomoyKuM JeHACTBUA OO0 TeX IIOop,
IIOKa IIEPBOE HE3aUePKHYTOE UYHCJIO He

okakerca 6oibrre N .
5. B pesysbTare He3auepKHYTHIMU OKa-
JKYTCS BCe IIPOCTHIe UHCJIa, He IIPeBOC-

xomsiiue N, U TOJIBKO OHH.

2] 8] 4[] & [7] 8 o W
2 113 34 18 36 [17] 1€ [19] 20
2 [23 24 25 26 27 26 [29 30
92 35 34 35 36 [37] 36 39 40
42 (43 44 45 46 [a7] 48 49 50

B undopmMaTUKy IOHATHE aJTrOPUTMAa
IIPUIIJIO M3 MaTeMaTUKU.

AJropuTmM — TOYHO OITpemeeHHA s
cucremMma IIOHATHBIX VCIIOJTHUTEJIO
npeAnucanuii, (opMaabHOE BBIIOJI-
HEeHMNE KOTOPBIX IIO3BOJIAET IIOJIYUYHTH
pelleHne 3agady OJis JIOOOro mOIy-
CTUMOTO HaboOpa WCXOAHBIX JaHHBIX
3a KOHEUHOEe UMCJO IIaros.

IIpuBemeHHOEe ompenesieHne He SBJS-
eTcs ompeesieHMeM B MaTeMaTHYeCKOM
CMBICJIE CJIOBA, IIOCKOJIBKY B HEM WC-
MOJIb30BaHbl [JPyTue HeolpeaeeHHbIe
MOHATUA — <«CHCTE€Ma IIPEeIIINCAHUI»,
«(popMasibHOE BBITIOJHEHWE» U OpP. ITO
OIMCAHWEe TOHATUA <«aJTOPUTM», pac-
KpBIBalolee ero cyiiHocts. (Paccmorpu-
te mpumep 1.1.) Onmucanmre MOKHO yTOU-
HUTDH, YKa3aB 00II[ie CBOMCTBA, KOTOPbIE
XapaKTepHbl OJs ajropuTMoB. K HuM
OTHOCATCSA: AUCKPETHOCTb, IeTEPMUHU-
POBAHHOCTH (OHpENEeJIeHHOCTD), IIOHST-
HOCTb, PEe3YJbLTATUBHOCTH, KOHEUHOCTD,
MAaCCOBOCTb.

JuckperHocTs. Aaropur™m paséuBaeT-
CS Ha OTHeJIbHBIE AelicTBuA (uarm). Bur-
MIOJIHEHIEe OYePEeTHOTO AeHICTBUS BOSMOK-
HO TOJIBKO IIOCJIe 3aBEPIIEHUSA IIPeabI-
nyiero. IIpu aTom HaGoOp ITPOMEKYyTOU-
HBIX JAHHBIX KOHEUEH U II0JIyYaeTCs II0
OIpeieIeHHBIM IIpaBUJIaM U3 TaHHBIX
mpenwigyinero netictBus. Komanma saB-
JseTcA CIeNUaJbHBIM YyKasaHueM IJis
HUCIIOJHUTEA, IIPEeIINCLIBAIOIIUM €My
IIPOM3BECTU Ka’KAoe OTIeJbHOe [eit-



§ 1. Anroput™ 1 ero cBoIcTBa

crBue. KoMaHIBI, KOTOPbIE OTHOCAT K
crucTeMe KOMAaH] MCIIOJHUTEA, Has3bIBa-
IOT IPOCTBHIMU; APYTHe KOMAHIAbI MOTYT
OBITH OIpeJeIeHbl Uepe3 IMPOCTEIE.
JeTepMuHUpOBaHHOCTh. Ecau aJjro-
PUTM HEOOZHOKPATHO NPUMEHUTH K Of-
HMM M TeM e HMCXOAHBbIM JaHHBbIM, TO
KaKIbIM pas MOJIMKHEI IIOJYUYAThLCA OLHUI
U Te Ke IIPOMEeKYTOUHBIE Pe3yJIbTaThbl
W ONUH U TOT K€ BBIXOMHOI pPe3yJbTar.
JlaHHOEe CBOMCTBO O3HAYAET, YTO PE3YJIb-
TaT BBIMOJHEHUS AaJITOPUTMa OIpeje-
JdeTCAd TOJBKO BXOOHBIMUW AJaHHBIMHU U
KOMaHZaMHI CaMOr'o ajJropuTMa W He 3a-
BHCHUT OT MCHOJHUTEJS aJTOPUTMA.
IlowarHocTh. AJropuT™M He IOJIKEH
colepKaTh KOMAaHJ, CMbBICJI KOTOPBIX KC-
MIOJTHUTEJh MOYKET BOCHPUHMMATH HEO[I-
HOBHAYHO. 3alHuCh aJrOpUTMa OOJKHA
OBITH UYETKOIi, MOJHOM U IIOHATHOMH. Y
WCIIOJTHUTEJISI He JOJIKHO BO3SHUKATH He-
00XOAMMOCTY B IPUHATUN KAKUX-TN00
CaMOCTOATEJbHBIX DPEIeHUH.
PesyasraTuBHocTs. IIpm TOYHOM BBI-
IIOJITHEHUY KOMAaH/[ aJITOPUTMA Pe3yJbTa-
TOM JOJI;KE€H OLITh OTBET Ha BOIIPOC 3a1a-
yu. Ecau cmocob moiyueHus mocenyro-
IUX BEJUUYNH U3 KaKUX-JIN00 NCXOMTHBIX
He IPUBOAUT K PE3yJbTaTy, TO TOJIMKHO
ObITH yKasaHO, UTO CJIeAyeT CUUTATh
pe3yJabTaTOM MCIIOJHEHUWS aJIFOpUTMAa.
B KauecTBe OgHOrO M3 BO3MOYKHBIX OT-
BETOB MOJKeET 6LITB YCTaHOBJIEHHIE TOT'O
dakTa, uTO 3a7aua He MMEET PeIleHUsd.
Koneunocts. Peanusyemsblii 1o 3a-
JaHHOMY AaJITOPUTMY IIPOIleCC IOJIMKEeH
OCTAHOBUTHCS Uepe3 KOHEUHOE UMCJIO
IIaroB M BBIAATH HMCKOMBIN pPe3yJbTar.
9TO CBOMCTBO TECHO CBS3aHO CO CBOIi-
CTBOM Pe3yJIbTATUBHOCTH.

HeobxoaumocTh mocTpoeHusa (hopMab-
HOI'O OIpefesieHrsA AaJIFOPUTMAa IIpHBeja
K moaBjeHuio B 20—30-x rr. XX B. Teo-
pum aaropuTMoB. [[JId ompejesieHus pas-
JIUYHBIMU MaTeMaTUuKaMUn 6BIJII/I IIpeao-
JKEHBbI:

e MamuHa ThIOpUHTA;

e MamuHa Ilocra;

e HOpMAJIbHBIN ajsroputM Mapkosa.

CyirecTBOBaIN U APYrUe OIpeleseHns
ajropuTMma. BmocieacTBuu OBIIO HOKasa-
HO, UTO BC€ OHU SKBMBAJIEHTHBI.

Anan Msrucon Teopuur (1912—
1954) — aHrIMiCKUIl JIOTMK W MaTeMa-
TUK, OKa3aBIIUI CYIECTBEHHOE BJIUSIHUE
Ha pasBuTue mHGopmaruru. [IpennosxeH-
Hasg uM B 1936 r. abcTpaKkTHAS BBIUNCIIH-
resbHass Mammaa TroOpUHra mo3BOJIMIA
(opmanuzoBaTh IMOHATHE AaJrOPUTMA,
KOTOPO€ WCIOJIb3yeTCA B TeopeTuye-
CKMX M IIPAKTUYECKUX WCCJIEJOBAHUAX.

Imuns Jleon Iloct (1897—1954) —
aMEpUKAHCKUA MaTeMaTuK U JOTuUK. W3-
BeCT€H CBOMMM TPpyAaMHu II0 MaTeMaTuve-
ckoii Jioruke. IlpemosKkma aGCTPaKTHYIO

BLIUMCJIUTEJLHYI0 MAIIMHY — MAIIUHY
IIocTa (1936).
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IIpumep 1.2. YacTo pemenTsl IPUTO-
TOBJICHUS KaKUX-TN00 OJII0[ Ha3BIBAIOT
ajroputMaMu. B maHHOM ciydyae Hapy-
11aeTcsi CBOMCTBO AeTEPMUHUPOBAHHOCTH,
IIOCKOJIbKY IIPM IIPUTOTOBJIEHUU OJrofga
Pa3HBIMU JIOABMU PE3YJIbTaT MOKET ObITh
pPasHBIM (HaIpUMep, OH MOXKET 3aBUCETHb
OT TOTO, HA KAKOU IJINTE I'OTOBUJIU, WU
OT KauecTBa IPOAYKTOB). Kpome Toro, B
perenTax dYacTo OBIBAIOT (hpasbl «IIOCO-
JIATHh 1O BKYCY», «I00aBUTb 2—3 JIOK-
KM caxapa» U T. A., KOTOPble HAPYIIAIOT
CBOMCTBO IOHATHOCTHU.

IIpumep 1.3. 3agaua MOKeT UMETH pe-
mreHre, HO CGOPMYIMPOBATH AaJITOPUTM
pellleHus 9TOM 3a4a4Yy He BCerga yAaeTcs.
Ecnu genoBeky npenyo:xkuth (ororpabun
JKUBOTHBIX, TO OH J[JOCTATOYHO OBICTPO
CMOKeT Da3feJuTbh WX HA [Be I'DYIIIBL:
nukue u pgomamraue. OgHaxko chopmyiu-
poBaTh AJITOPUTM, COIJIACHO KOTOPOMY
OH 9TO CHeJiaJl, Ha CETONHAIIHUN AeHb He
IpeJcTaBisgeTCs BOSMOKHBIM. HeKoropbie
3a1a4u KJaacCU()hUKAIIUU CErOfHS YCIIeIl-
HO DEIaTCA CUCTEMaMU UCKYCCTBEHHOTO
WHTEJIJIEKTa C IOMOIIbI0O METOJ0B MAaIIIWH-
HOro obyueHusa. OpHAKO XapaKTepPHOM
YepTOil TAKMX METOJOB ABJIAETCA HE -
MoOe DpeIlleHUe 3ajauu, a Ipolecc obyue-
HUA B XOJle aHAJIN3a MHOKECTBA PeIIeHU
CXOJHBIX 3ajad.

IIpumep 1.4. CrtocoObI IPOBEPKYU AJIT0-
pUTMa Ha IPaBUJBHOCTH PAOOTHI:

® MaTeMaTHYecKoe JOKa3aTeIbCTBO;

® IICIIOJIb30BAHUE CIENUAJBHO II0J0-
OpaHHBIX TECTOB.

- 1. Y710 Takoe anroputm?

MaccoBocTh. AJITOPUTM TPUTOJEH
IJIs peleHus Ji000i 3ajauu U3 HEKOTO-
poro KJjacca 3ajady, T. €. HAYaJIbHAA CU-
cTeMa BeJIMUMH MOJYKEeT BBIOMpAThbCA U3
HEKOTOPOT'0 MHOKECTBA MCXOJHBIX JIaH-
HBIX, KOTOpPOe HAa3bIBaeTCsI O00JIACTHIO
NMPUMEHUMOCTH AJTOPUTMA.

Jas IpaKTHUUecKOro pelleHus 3agad
Ha KOMIIbIOTepe HamboJiee CYIIeCTBEH-
HO CBOICTBO MaccoBocTu. Kak mpasuJio,
IIEHHOCTh IPOTrPaMMBI JJIA ITOJIH30BATEIsA
OyZeT TeM BbIIIIe, YeM OOJIBIINI KJIACC O/~
HOTUITHBIX 3a7]a4 OHA ITO3BOJIUT PEIIaTh.

Ecau paspaboTaHHas HOCIeI0BATEIb-
HOCTB JeHCTBUI He 00jamaeT XOTs ObI Of-
HUM U3 II€PEeYNCJIEHHBIX BBHIIIE CBOMCTB,
TO OHA HE MOYKET CUMUTATHCA AJITOPUT-
MoM. [Ina mOHMMaHMA CBONCTB aJiro-
putMa paccmorpuTe npumeps! 1.2 u 1.3.

JJissi omHOTO M TOTO JKEe aJTOpPUT-
Ma MOTYT CYIIIECTBOBATh pPAa3JIMUYHBIE
(opMBI Bammcu: TEKCTOBOE OIMCaHUE,
0JIOK-cxeMa, MaminHa ThiopuHTa W Ip.
HesaBucumo oT GopMbI 3amucu J00OI
aJITOPUTM MOJKEeT OBITh IIPeACTaBJEH
C WCIOJb30BaHMEM 0a30BBIX AaJITOPUT-
MUYECKUX KOHCTPYKIIWI: cJjiedoBaHUe,
IIMKJ U BeTBJIEHHE.

B pamkax Teopum aJTrOpUTMOB IIPO-
UCXOMUT aHAJNM3 PAa3JUUYHBIX aJITOPUT-
MOB peIlleHuA 3ajauu IJid BbIOOpa Hau-
6osiee 3(hPEeKTUBHOrO (OIITHMAaJIBLHOIO).
PaspaboTka MHCTPYMEHTOB JJIA aHaJIu3a
(G HEeKTUBHOCTHY AJTOPUTMOB — ORHA U3
3a/1au TEOPUU AJITOPUTMOB.

JI1060#1 ajropuT™M HYKHO IIPOBEPATH
Ha IPaBUJbHOCTH paboTsl (mpumep 1.4).

2. Kakue cBowicTBa xapakTepuayloT anroputm?
3. Kakne 6a3oBble anroputMu4eckme KOHCTPYKLMM UCMOMb3YIOTCS NPU COCTaBfIeHUN

anroputmos?
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YnpaxHeHus

1 MpOKOMMEHTUPYTe OCHOBHbIE CBOMCTBA anroputma Aans pelleta dpaToceHa.

2 | Anb-Xope3mu cocTaBuil anroputmbl apudmeTnydeckmx gencrtemi ewle B IX B. CoctaBb-
Te anropuTMbl BbINOSIHEHUSA apudMeTUYeCKUX OerNCTBUM B CTONOGUK. [poBepbTe ansa co-
CTaBJIEHHbIX anropuTMOB OCHOBHblE CBOWCTBA.

3 [puBegute Npumepbl anropuTMoB, 06nafaroLLMX YyKa3aHHbIMU NpU3HaKkamu.

1. UcnonbayeTcsA TOJMBKO aJTOPUTMHUUYECKAsa KOHCTPYKIIUA cledosanue.
2. ITpucyTcTByeT aJropuTMmuuecKkas KOHCTPYKIIUA GemaJeHue.

3. IlpucyTcTByeT ajroputTMuuecKas KOHCTPYKIIUA YUK,

4. Vlcmiob3yIoTes IOAIPOTPaMMBI.

4 Onvwwute nocnenoBaTefnibHOCTb OENCTBUN ANd peleHnd 3agaqdn «Bonk, ko3aun Kanycrta».

OpHaXIbl KPECThAHWHY IIOHAJOOMJIOCH II€PEBE3TH Uepe3 PeKy BOJKA,
KO3y U KamycTy. ¥ KpPecTbIHMHA eCTh JIOJKA, B KOTOPOH MOMKET IIOMECTUTh-
cs, KpoMe caMOro KPeCTbAHWHA, TOJbKO OAUH O0OBEKT — WUJIW BOJK, WUJIN
Ko3a, Mau KamycTa. Ecin KpecTbsSHUH OCTABUT 0e3 MPHCMOTPa BOJKA C KO-
30i, TO BOJIK CBHECT KO3Y; €CJII KPeCThbAHUH OCTABUT 0e3 IIPHUCMOTpa KO3y
¢ KaIllyCcToil, Ko3a checT KamycTy. KaKk KpecThbIHUHY IIepeBe3TU Ha APYroi
Oeper 1 BOJIKA, M KO3y, 1 KAIyCTy B IEJOCTH U COXPAHHOCTI?

ByneT nu nony4veHHaa nocnefosartefisHOCTb AENCTBUIA anroputMoM? Kakoe CBOMCTBO
anroputma He BbInonHAeTcsa? Bo3aMOXHO v nepedopmynuposatb 3agadvy Tak, 4Tobbl aHa-
nlorMyHas nocnefoBaTesibHOCTb AENCTBUIA cTana anroputMom?

5 EcTb ABOE MECOYHbIX 4acoB Ha 3 MWH M Ha 8 MUMH. Kak C MX MOMOLLbI OTMEpUTh
7 MuH? OnpepenvTe CMCTEMY KOMaHA UCMOJSIHUTENSA, KOTOPbIA MOXET peLuaTb 3Ty 3apady,
N cocTaBbTe AN HEro nocfiefoBaTeflbHOCTb AENCTBUIA, NPUBOASLLYIO K OTBETY. Kakue an-
rOPUTMUYECKME KOHCTPYKLUN ObININ UCNOMb30BaHbl Npu peannsaumm? MOXHO nvM cuntatb
Nony4YeHHyo nocnefoBaTenlbHOCTb AeNCTBUA anropuTMom? Kakoe CBOWCTBO anropvtMa
He BbINONHAETCA? BO3MOXHO nu nepedopmynuMpoBaTb 3afady Tak, 4ToObl aHanorn4Has
nocnefoBaTenbHOCTb AeNCTBUA cTana anroputMom?

§ 2. f13bIKu nporpammupoBaHus

2.1. BeIcOKOypPOBHEBBIE A3BIKU

NMPOrpPaMMHUPOBAHUS ITepBBIM BBICOKOYDOBHEBBLIM A3BIKOM

. IpOrpaMMHUPOBAHUS, KOTOPBIM OBILI pea-
JI1060i1 aJIropuTM pacCcuuMTAH Ha KOH- S o o 2

KPETHOI'0  WCIOJHUTENSA, MMEIOIIero
CBOIO CHCTEMY KOMAaHJI. AJITOPUTM IJIsd

JU30BaH IpaKTUuecKu, ctaja B 1949 r.
Kparkuit xox (Short Code). Omeparuu u

IepeMeHHEIe B 9TOM S3BLIKe IIPOrPaMMUIPO-
KOMIIbIOTEPA JOJIKeH OBITh 3amMCaH C BaHUA KOAMPOBAJIUCH JBYXCHMBOJLHBIMHI

IIOMOIIIBIO KOMaH, KOTOPbIE€ KOMIIBIOTED COUeTaHUAMU.
MOJKET BBIIIOJIHATD.



BeepneHnue

IIpumep 2.1. HexoTopble A3BIKH IIPO-
rPaMMUPOBAHUS BHICOKOTO YPOBHS:

o C++; e JavaScript;
e Python; e Perl;

e Pascal (Delphi); e Fortran;

o C#; e VisualBasic;
e Java; e Lisp.

IIpumep 2.2. Ilpu TpaHCHAAIUU IIPO-
rpaMMbl  IIPOMCXOAUT IIpeo0pas3oBaHLe
TeKCTa C OZHOI'0 A3bIKAa Ha Jpyroii. Pas-
JINYAIOT CJEAYIOIe BUIBI TPAHCIAINN:
KOMIIUWJIALIUA U UHTEPIpeTaI .

Komnuasarop — TpaHCcIATOp, Ipeodpa-
3YIONINA MCXOOHBIN KOH C KaKoro-imbo
sI3BIKA IIPOrPAMMUPOBAHUS Ha MAIIUH-
HBI. B pesynbraTe cosmaeTcs UCIOJIHSE-
MBI (paity, KOTOPBIA MOXKET OBITH BBI-
TIOJIHEH HEMOCPEACTBEHHO B OIEPAI[UOH-
HOU cucTeMe.

Cpena nporpammupoBanus Pascal ABC
MMeeT BCTPOEHHBIN KOMIUJIATOD, OIMI[UK
KOTOPOr'0 MOJKHO HACTPOUTH, BBHIMOJIHUB
komauay Cepeuc — Hactpoiikm:

’ O6wye Oonuuu Komnuaauum

Hactpoiiku =

[eHepupoBaTb OTNAaL0UHYIO
PenaxTop nHdopmauio (Debug-sepcus)

- BbInoHEeHMe 13-nog, 060N104KM
[] Yoanate EXE paiin
Intellisense nocne BbINOAHEHMS
Ypanatb 0TAaA04HY0
MHPOpMaLMto
noC/Ie BbINONHEHUS

YcKopATb 3anyck
13-noa, 060104KM

[ BbIxozHble dainbl
reHepupoBaTh B Nanky
C:\A14\PABCWork.NET

OTmeHa

HNHTepnperaTop — TPAHCIATOP, KOTO-
DBl MOXKeT paboTaTb OBYMs CIIOCO0AMU:

® YUTATh KOJ W WCIOJHATH €ro cpasy
(umcTas MHTEpPIPeTaIus);

e yiTaTh KOJ, CO3JaBaThb B MaMATU
MIPOMEKYTOUHOE IIPeACTaBJIeHNe KOoaa
(GaitT-KOm MM P-KOJI), BBITOJIHATE IPOMe-
JKYTOYHOE IIpeJicTaBJIeHre Koma.

Yucrasg MHTEPIPETAINA TPUMEHIETCS
nisa a3beIKkoB JavaScript, VBA, Lisp u ap.
IIpuMepbl MHTEPIPETATOPOB, CO3LAIOIIUX
baiit-koz: Perl, PHP, Python u ap.

YerpoiicTBOM, BBITOJHSIIOIIUM KO-
MaHIBI B KOMIIBIOTEpPE, SIBJAETCS IIPO-
meccop. CucreMy KOMAaHZ IIpolleccopa
HaA3bIBAIOT MAIIMHHBIM A3BIKOM WJIHN Ma-
MINHHBIM KogoM. KasKkaasa KoMaHIa IIpo-
Ieccopa 3aIruchbIBAeTCs B JBOMYHOM KOZe.
Jsa sanucu 3TUX KOMaHJA B CUMBOJBbHOM
dopme wuCHOIBL3YIOT A3BIK Accem0bJiep.
Accembyep sBIsIeTCS S3BIKOM HUBKOTO
YPOBHSA, IOCKOJBbKY COJIEPKUT KOMAaH/IbI,
oTpasKaromiue MaIIUHABIA KO,

B a3bIKax mporpaMMUPOBAHUSA BBICO-
KOTO YPOBHS WCIIOJB3YIOTCA KOMAaHIBI,
KOTOpBIe 00BEAUHSIOT II0CJIeI0BATEIbHO-
CTU MAIIWHHBIX KoMaHf. IIporpaMmsl,
HaIlMCaHHbIe HA TAKUX A3BIKAX, IIPOIIE
I TIOHUMAHUS YeJOBEKOM, ITOCKOJBKY
I 0003HAUeHUsS KOMAaHJ HCHOJIb3YIOT
CJIOBA €CTECTBEHHOT'O sI3LIKA (Jallle BCETO
AHTJIMICKOTO).

SIBBIKM TporpaMMUPOBAHUSA BBICOKO-
ro yPOBHS, MJIN BLICOKOYPOBHEBbIE SI3bI-
KM mporpammupoBaHusa (mpumep 2.1),
ObLIU pas3paboTaHbl AJIS TOT'0, YTOOBI CYTh
aJITOPUTMAa MOIJIa He 3aBHCETh OT alllla-
paTHOIi peanusanuy KoMmIbioTepa. Il
npeoOpasoBaHMUSA TeKCTa IIPOrpaMMEI,
HAIIMCAHHON HA SI3bIKE BBLICOKOT'O YPOB-
Hs, B 3JIeMEHTAPHbIe MAINHHbIE KOMAH-
IbI WCHOJB3YIOTCSA CIeluaibHbIe IIPOo-
rpaMMBbl — TPAHCJIATOPHI (Ipumep 2.2).
Hampumep, B TeKcTe IPOrpamMMbl I0CTa-
TOYHO Hammcarhb «while», a yxxe Tpamc-
JISITOP SA3bIKA MEepeBeleT 9Ty KOMAaHIy B
TIOCJIeIOBATE€IbHOCTh MAIITUHHBIX KOIOB.
IIpunnunel paboThI TPAHCJISITOPOB 3a-
BUCSAT OT AIllIapaTHOI'0 X IIPOrpaMMHOI0
obecrieueHnsA KOMIIbIOTEPA.

SBBIKM TIpOrpaMMUPOBAHUSA BBICOKO-
ro YPOBHS SABIAKTCS (HOPMATBLHBIMU
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WCKYCCTBEHHBIMU SBBLIKAMH. ¥ KaiKIOT0
SIBBIKA IIPOrPAMMMPOBAHUS MOYKHO BBI-
IeJIUTh OBE COCTABJSAIOIINE: CHUHTAKCUIC
u cemauTukKy. CmHTaKcuc (rpaMMaTHKa
SI3BIKA) — COBOKYIHOCTH IIPABUJI JIJISA
Hamucauus nporpaMmbl. CeMaHTUKA —
CMBICJIOBAasA CTOPOHA sA3bIKa (OIIpeesisaeT
CMBICJIOBOE COJEPIKaHNe SA3bIKOBOM KOH-
CTPYKIIUH).

TeKcT mporpaMMbl Ha SI3bIKE BBICOKO-
ro ypOBHSA IIPEACTABJIIET CO00II OOBIU-
HBIA TEeKCTOBBIN (haiiia. [yis ero «ure-
HUs» U IPeBpAaIlleHus B II0CJIeI0BATe b-
HOCTHh MAIIIMHHBIX KOMAaH/ BBIIIOJIHAETCA
aHAJN3 TEeKCTa IPOorpaMMbl — IIPOBEPKA
Ha COOTBETCTBUE CHHTAKCUUYECKUM IIpa-
BUJIAM ¥ CEMAHTHUKE [TaHHOI'O SA3BLIKA
mporpaMmMupoBaHus. B ciayuae o6Ha-
PYKeHUs HEeCOOTBETCTBUSA KOMIIUJISITOP
MOJKeT BbIJaBaTh COOOIIEHMs 00 OIIib-
Kax (mpumep 2.3).

3a BpeMs CYIIIeCTBOBAHUS BBIUMCJIU-
TeJIbHBLIX MAIIWH OBLIO CO3ZaHO 0oJiee
8 ThIC. S3BIKOB IIPOTPAMMUPOBAHUS, U
€)KEeroflHo IIOSBJIAIOTCA HOBBIe. HekoTo-
pble M3 HUX SABJSIOTCA Y3KOCIIEIHAJb-
HBIMU, APYTUe HCIOJL3YIOTCI MUJLINO-
HaMJ IIPOrPAMMUCTOB II0 BCEMY MUDY.

CyIIecTBYIOT pas3jinyHbIe IIOAXOABI K
KJIaccuUKAIUU S3bIKOB IPOrPaMMUPO-
Bauud. Ilo cremeHu OTINYMSA CEMAHTH-
KM S3BIKA OT MAIIMHHOIO KOHA S3LIKU
IeJSAT Ha HU3KOYPOBHEBBIE UM BBHICOKO-
ypoBHEBble. HacTo A3BIKKM MIPOrpaMMIU-
pOBaHUS OEJNAT Ha KOMIUINPYyeMbIe U
VHTEPIIPeTUPyeMble, OSHAKO TaKoe Je-
JIeHIe YCJIOBHO, IOCKOJIbKY JJIsl JIFOOOTO
TPASUIINOHHO KOMIIMJINPYEMOrO S3BIKA
(raxoro, kak Ilackaib) MOKHO HAIUCATH
UHTEPIPeTaTop.

B 1951 r. amvepuKaHCKWUIl YUYEHBIH
I'peiic Mrmwoppeit Xonmep (1906—
1992) cospasia mepBBIii B MUPE KOMITHJIA-
TOpP U BBeJIa CaM 9TOT TEPMUH.

KoMnuisaTop ocyIecTBasan (QyHKIIUIO
00'beJUHEHNS KOMAHJ, [IPOU3BOLUJ BbI-
[IejieHre MaMsTH KOMIIBIOTepa U IIpe-
o0pa3oBaHMe KOMAH]| BBICOKOIO YPOBHS
(B TO BpeMs IICEBJOKOAOB) B MAIIWHHBIE
KOMAaH/bI.

IIpumep 2.3. CemaHTHUecKasa (CTpO-
Ka 4) u cuHTaKcuueckas (cTpoka 6) ormus-
Ku B cpezne Pascal ABC.

®aiin Mpaska Bug Mporpamma Cepsuc Mogyau Momowyp
NEZHP L@ 9B LN - N> O |

Programl.pas* | X
var a, X, y: real; A
begin

readln(x, y):

write(a)

writeln;
end.

Crpoka OnucaHue Oaiin

Q14 Onepaupma 'div'
16 He NpUMeHMMa K TRy real
BctpeyeHo 'writeln',
a oxuganoch ;'

Program1.pas
Program1.pas

OkHO . Cnucok CoobLeHuns |
7 Bbiso, - 6 <
aa ownbok KomnunaTopa

1 ownbok Ctpoka 4 Cronbel 8
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Pobepr B. ®Pmoiix (1936—2001) —
aMepUKaHCKUHM YUYEeHBIH B 00JIACTH TEOPUU
BBIUMCJINTEILHBIX cucTeM. Jlaypear mpe-
muu Treiopunra. Brepsrle TepmMuH «mapa-
IUTMa IPOTPAMMUPOBAHUA» OBLI IIPHMe-
nmen P. @mnoitgom B 1978 r. Bo Bpems IIo-
nyuenus npemun Triopmara: «Ecam mpo-
rpecc HCKycCTBA IIPOrPAaMMUPOBAHUA B
1eJioM TpedyeT MOCTOAHHOTO M300peTeHU s
¥ YCOBEPIIIEHCTBOBAHUA IIAaPAAUTM, TO CO-
BEPIIIEHCTBOBAHNE MCKYCCTBA OTIEIHHOTO
mporpamMmmucTa TpedyeT, YToObI OH PaCIIIu-
DA CBOM pemepTyap mapagurM».

®roiix oTmeuas, UTO HapagUTrMBbI
IIPOrpaMMUpOBaHUA He ABJAIOTCA B3au-
MOUCKJIIOUAIOITUMY, OHU MOI'YyT COYeTaThb-
cd, oboraias WHCTPYMEHTapUii Iporpam-
MUCTA.

IIpumep 2.4. OcuoBHasA ugesi CTPYK-
TYPHOTO IIPOrPAMMUPOBAHUS 3aKJIIOUAET-
csl B TOM, YTO IIpOrpaMMa AOJ’KHA NMeThb
MPOCTYIO CTPYKTYDPY, OBITH XOPOIIO YUTA-
emMoil u Jjerko momubuinupyemoit. CTpyk-
TYPUPOBAHHOCTh KOJA IOJAEPIKUBACTCS
[IOCPEZICTBOM  IOAIPOrDAMM, KOTODBIE
BBISHIBAIOTCA U3 [JPYTHX IMIOAIPOIDPaMM.
CTpyKTypHOE IPOrPaMMUPOBAHUE IIOJ-
Eep'KUBAIOT TaKuWe s3bIKM, Kak Pascal,
Go, C u MHorue Apyrue sI3bIKU IIPOrpam-
MUDPOBaHUA.

IIpumep 2.5. OcoOeHHOCTH HA3BIKOB
MPOIE[yPHOIO MPOrPAMMUPOBAHUSA 3a-
KJIIOYaeTcsa B TOM, UTO 3aJadyu pasbuBa-
IOTCS HA IIard U PeIlaloTCs Iar 3a Ima-
rom. PerteHue njs KasKIOro OTAEIHHOTO
mara odopmisgerca B BHUAE OTAEIbHOM
nporenypsl. K nponenypHbIM S3bIKAM OT-
vocar: C, Pascal, Lua u gp.

2.2, ITapagurMpl IPOTrPaMMUPOBAHUA

B wucropum pasBuTHSA A3BIKOB IIPO-
rpaMMHUPOBAHUS MOYKHO BBIIEJIUTH Pas-
JUYHBIE IIapaJurMbl IIPOTPaMMUPOBA-
HUSA — COBOKYHHOCTH HAEH U IIOHATHUM,
OIIPENeA0NNX CTUIbL IPOrpaMMUPO-
BaHusd. Mexxay napagurMaMud u S3bI-
KaMU IIPOrpaMMUPOBAHUSA HET KECTKOU
cBasu. [lapagurma mokasbIBaeT OOUH U3
BOBMOYKHBIX CIIOCOOOB WCIIOJIb30BAHUSA
CPeCTB fA3bIKa IMMPOrPAMMUPOBAHUS I
HamMcaHus KoJa IIporpaMMmbl. YacTo
A3BIK IIPOrPaMMUPOBAHUSA, CO3TAHHBIN
B paMKax OJHOM HapaguTMbI, uepes He-
KOTOpOe BpeMs MOJAEepPHU3UPYyeTCs, pac-
MIUPSAETCS ¥ HAYMHAET HCIOJb30BATHCS
B paMKax APYro# mmapagurmsbl.

PaccmoTpuM HeKOTOpbIe IIapaguIMbI
IPOrpaMMIPOBAHUI.

CTpykTypHOE MpOrpaMMUPOBAHUE —
mapagnrma IporpaMMUPOBaHUS, B OCHO-
Be KOTOPOH JIEJKUT IIpPEACTaBJIEHUE IIPO-
rpaMMbl B BuJe OJIOKOB Hepapxuye-
CKOIl CTPYKTyphl. Paspaborama B KOHIlE
1960-x — mauaje 1970-x rr. B coorset-
CTBUU C JAHHOUM mapagurMoii obas mpo-
rpaMMa COCTOUT M3 TPeX 0a30BbIX yIIpaB-
JAIOINX CTPYKTYP: 8emaJieHue, UUKL U
nociedosamesibHOCMb; KpoOMe TOro, WC-
TIOJIB3YIOTCS IIOAIPOrpaMMbl (Tpumep 2.4).
PaspaboTka mnporpaMMbl BeHeTCS IIO-
IIaroBO, METOAOM <«CBEpXy BHU3» (HUC-
XOfAIllee MMPOrPaMMUPOBAHME): CHadaja
OTIPeNiesIIOTCA IIeJIU PeIlleHusd 3aJaduu, a
3aTeM HIeT JeTajausaliusa KasKIoro Iimara,
KOTOPLIi, CTaB OTOEJILHOU 3aJaueii, Tak-
JKe MOMKeT MeTaJu3upPOBaThCA.

IIpoueaypHoe mporpaMMupPOBaHUE —
mapagurMa IIPOrpaMMHPOBAHUS, IIPHU
KOTOPOM IIOCJIeOBATENHLHO BBITIOJIHSIE-
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Mble KOMaHAbI MOYKHO cOOpPaTh B IOAIIPO-
TpPaMMBI C IIOMOIIBI0 MEXaHU3MOB CAMO-
ro sseika (mpumep 2.5). ITO KOHIIEIIIINA
IIPOTPAaMMUPOBAHUA «CHU3Y BBEPX», UJIU
KOHIIEIIIINS BOCXOAIIET0 IIPOrpaMMUPO-
BaHUA — paspaboTKa MporpaMM HauMHAa-
eTcs ¢ paspaboTKU MoAIIporpaMm (mporie-
Iyp, MGyHKIMII), B TO BpeMs KaK IIpopa-
060TKa 00IIell cXeMbl He 3aKOHUYUJIACH.
ITapagurMel CTPYKTYPHOTO U TPOIIE-
IYPHOTO TPOTPAMMUPOBAHUSA OCHOBAHBI
Ha moamporpamMmax. PasHuiia sakJjroua-
eTcA B MOPSANKE UX Pa3pabOTKU: «CBEPXY
BHUS3» UJU «CHU3Y BBEPX».
DYyHKIMOHAJIBHOE IIPOrpaMMHUPO-
BaHMEe — IIapajiurMa IporpaMMUpPOBa-
HUS, B KOTOPOI IIPOITECC BBIYUCIICHUSI
TpaKTyeTcsd KaK BBIUMCJIEHUE 3HAUEHUH
(GyHKIUNA B MaTeMaTUYECKOM IIOHUMA-
Huu. OCHOBBIBaeTCS (MYHKIIMOHAJIBHOE
IIpOorpaMMUPOBAaHNE Ha BBIUNCJIEHUU pe-
3yJabTaTOB (PYHKIIUI OT MCXOAHBIX IAH-
HBIX ¥ Pe3yJbTATOB APYTUX PYHKIIUN U
He TpefnoJiaraeT SABHOTO XPaHEHUS CO-
CTOSTHUS IIporpaMMbl (mpumep 2.6).
O0BeKTHO-OPUEHTUPOBAHHOE mpo-
rpammupoBanmne (0OOII) — mnapagurma
IporpaMMUPOBAHUSA, OCHOBaHHAA HAa
IpeICTaBICHUN IIPOTPaMMbI B BHJE CO-
BOKYITHOCTH O0OBEKTOB W OTPAKEHUU MX
B3aumogelictBusa. Konmenmua OOII mo-
3BOJISIET O0'BLEIMHUTD NaHHbIE U aJITOPUT-
MBI UX 00pPabOTKU B €IUHYIO CTPYKTYPY,
Ha3bIBAEMYIO KJiaccoM. KaKIbIii 00bEKT
SABJSAETCA 9K3EMILJIAPOM KaKoro-imbo
KJaacca (mpumep 2.7). B OOII mporpam-
Ma IIpeACcTaBJIsieT co00Ol Habop o0BbeK-
TOB, UMEIOINX COCTOSHUE U TOBEIEHUE.
CocTosiHMEe M IIOBeJeHNe O0BEeKTa MO-
JKeT UBMEHUTHCA B pe3yJbTaTe COOBITUA.

IIpumep 2.6. B ocHOBe (QyHKIIMOHAJIB-
HBIX SIBBIKOB JIEXKUT JAMOIa-NCUMCIEHUe
(\-ucuncieHre) — MaTeMaTHYECKas Teo-
pud nisa popMaIu3anuy MOHATUSA BBIYUC-
aumoctu. K Hum orHocar: Haskell, Lisp,
F# u np.

IIpumep 2.7. B mporpamme mercmo-
6vlil pedaxmop O0BEKTaMU MOT'YT OBITH
a0sal TeKCTa, MEHI0, KHOIKKA u T. [.
B kiacce, KOTOpBIH ONMCHIBAET KHOIKY,
coZiepsKaTcsl JaHHBIE O pasMepe KHOIKU,
ee BHEIITHEM BUJE, aJITOPUTMBI, [T03BOJIA-
IOIHe «HAYKAThb» KHONKY WUJIN <«HABECTHU
Ha Hee MBIIIb» U JP.

KoukperHas KHOmKa, Hampumep Y ,
ABJIsgeTca o6beKToM. Takoe coObITHE, KAK

«KJINK MBIIIBIO IO TAKOM KHOIIKE», M3Me-
HUT HauepTanue Texcta. CoObITHE «IBOII-
HOU KJWK MBIIIBIO IT0 a03aIy TeKCTa» BBI-
IeJIUT ero U T. [I.

K Oﬁ’LeKTHO'OpI/IeHTI/IpOBaHHI:IM A3bI-
KaM OTHOCHAT:

o C++;

o Java;

¢ Delphi;

e Python;

e Ruby u ap.

PasBuTue 06 5eKTHO-OPUEHTUPOBAHHOTO
NMPOrPaMMUPOBAHUSA YACTO CBA3BIBAIOT
C TMOHATUAMU «COOBITHE» (COOBITHITHO-
OPHMEHTHPOBAHHOE IPOrPaMMUPOBAHUE) U

«KOMITOHEHT» (KOMIIOHEHTHOE IIporpam-
MUDOBAaHUeE).
Cpema  Pascal ABC  mpegocraBisieT

BO3MOYKHOCTH CO3JaBaTh OKOHHBIE IIPU-
noxkenus. Ilpu paspaboTke wmHTepderica
IpOrpaMMBbl HCIIOJIB3YIOTCA BHU3yaJbHbIE
KOMITOHEHTBI, a IIPOrPAMMHBIN KOJ OCHO-
BaH Ha COOBITUIHOM IIPOrPaMMUHPOBAHUN.
CosnaBaTh TaKye IPUJIOMKEHUA BbI HAYUH-
Tech B 11-M KJjacce.
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IIpumep 2.8. MynbrunapagurMeHHbIE
SI3BIKYM IIPOIPAMMUDOBAHUSA dallle BCEro
MOJZIEPIKUBAIOT  MPOIEAYPHYIO (CTPYK-
TYPHYI),  OO0BEKTHO-OPUEHTHUPOBAHHYIO
u (QYHKIUOHAJNBHYI0 mapaaurmer: C++,
Python, JavaScript, Ruby, C#.

CyliecTBYIOT W Jpyrue KJaccudura-
IUU W CHOCOOBI CPAaBHEHUS PABIUYHBIX
SABBIKOB IIPOIPAMMUPOBAHMA..

IIpumep 2.9. YueOGHBIN A3BIK 0becie-
YMBAET IPOCTOTY, SICHOCTh U yxoGounTae-
MOCTh KOHCTPYKIIMI s3bIKa. Kak yue6-
HblE A3BIKU IIPOrPAMMUPOBAHUS paspabda-
TeIBaJUCH: Basic, Pascal, Logo, Scratch.

IIpumep 2.10. HexoTopble a30Tepu-
yecKMe fASBIKU CJYsKAT [JIA I[IPOBEPKU
koumemnmnuit  (Thue,
Unlambda), gpyrue cosgarorcss mojass pas-
BJleueHNsA. YacTO OHUW IAPONUPYIOT «HA-
CTOSIIIIE» SIBBIKM IIPOrPaMMUDPOBAHUS
WU  SABJSIOTCS abCypAHBIM  BOILIOIIE-
HUEeM KOHIENIUA [IPOrpaMMUPOBAHUS
(Smetana, Var’aq, FiM++ u np.).

MaTeMaThn4eCKuX

IIpumep 2.11. IlceBmoxoxm ajroputTma
HAXOMKAEHUA CYMMBbI KBAAPaTOB II€PBBIX
N HaTypaJbHBIX YHCEJ.

BBOZI N;
S=0
HIL st

S=S+
K1,

orlmon
i*i

Ciay:xkeOHble (KJIIOUEBBIE) CJIOBA — 3a-
pe3epBUPOBaHHBIE CJI0BA, KOTOPBIE NMEIOT
cIenuaJbHble 3HAUCHUA [JIA KOMIIMJIATO-
pa. Ix Hesb3d HCIOJB30BaTh KAK HJEH-
TU(PUKATOPEI B IIpOrpaMMax.

IIporpamma B 1esoM — 9TO 00BeKT. s
BBITIOJIHEHUA CBoUX (ByHKI[UIT oHa obOpa-
ImaeTcs K BXOOAINMM B Hee o0BbeKTaM,
KOTOpBbIe, B CBOIO Ouepenb, MOTYT o0pa-
aTheA K APYTUM 00BEKTaM, PeaIu30BhI-
BaTh CBOM METOJbl MJU pearupoBaTh Ha
coOpiTuA. OOBEKTHO-OPHUEHTHPOBaHHOE
IIpOrpaMMUpPOBaHMe OCOOEHHO BaKHO
IPU peau3aliiy KPYIHBIX ITPOEKTOB.

BoJbIIIMHCTBO COBPEMEHHBIX SBLIKOB
IIPOrPaMMUPOBAHUSA SABJIAIOTCA MYJIb-
TUIIAPAAUTMEHHBIMU — IIOAAEeP:KUBAIOT
cpasy HECKOJbKO IIapafurM IIporpam-
MupoBauus (mpumep 2.8).

OTmesibHO paccMaTpPUBAIOT TaKKe KJac-
Chl SBLIKOB IIPOTPDAMMUPOBAHUA, KaK
yueOHbIe (mpuMep 2.9) 1 330TEepUUECKUe
SI3BIKU ITporpaMMupoBaHusd (mpumep 2.10).

Yacto mya 3anucu aJropuTMOB TIPU-
MEHSAIOT MCEeBAOKON — S3BbIK OINMCAHUA
aJITOPUTMOB, UCIIOJIb3YIOITUN KJIIOUEBbIe
CJIOBa SA3BIKOB IIPOTPAMMMPOBAHUSI, HO
OIYCKAIOIIUI MeTaju, HeCyIleCTBEHHbIe
I TIOHUMAaHUA aJropuTMa (Hampumep,
ONMCAHUA IIePeMeHHBIX). [J1aBHAs IeJb
HUCIIONB30BAHUA IICEBIOKOJA — obecrie-
YUTH IOHUMaHUEe aJrOPUTMa YEJOBEKOM,
cllesaTh ommcaHue 6oJiee BOCHpPUHUMAeE-
MBIM, YeM MCXOIHBIA KOJ Ha SA3BIKE IIPO-
rpaMmMupoBanud. [Ipu HanmucaHUU IICEB-
IOKOZA MOYKET WMCIIOJIb30BaThCA JIEKCUKA
pycckoro asbika (mpumep 2.11).

2.3. OcHOBHBIE CTPYKTYPHBIE
3JIEMEHTHI SI3BIKA MPOrpaMMUPOBAHUS

I[JIH 3allCu J3JIEMEHTOB dA3bIKa IIPO-
rpaMMHUPOBaAHUA HMCIIOJIB3YEeTCsA aJI(I)a'
BUT. A.TI(l)aBP[TI)I OOJILIIINHCTBA SI3BIKOB

! https://ru.wikipedia.org/wiki/CpaBHeHNe A3BIKOB_IPOrPAaMMUPOBAHHA (aTa LOCTYIIA:

10.02.2019).
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IPOrpaMMUPOBAHUA OJUBKHU IPYT IPY-
Ty IO CUHTAKCHUCY U, KaK IIPaBUJIO, WC-
TOJIB3YIOT OYKBBI JIATUHCKOTO aJjdaBu-
Ta, apabckue Mudpbl U OOINEITPUHATHIE
CIIEIICUMBOJIBI (3BHAKY IIPEMUHAHNA, 3HA-
KM MaTeMaTHUJYeCKMUX OIlepalliili U cpas-
HEeHUH, pasAesUuTeNu, CIy:KeOHBbIe CJIO-
Ba). DBOJBIIMHCTBO pacrIpoCcTpaHEeHHBIX
SI3BIKOB ITPOTPAMMUPOBAHUS COMEPIKAT B
cBoeM aJi)aBUTE CJIEAYIOIINEe DJIE€MEHTHI:

e OykBeI — {AaBbCcDd...};

emudpper —{0123456 789}

¢ 3HAKU apu(PMeTUUYECKUX Omeparuiis —

X/ +-.h
® 3HAKM CPaBHEHUA — {< >=..)
e pasgenurenan — {. , ; : () { } [ 1.}
e cny:xe0uble ciaosa — {If while
for ur n.);

° KOMMeHTapuu — Jifo0oi Habop cuMm-
BOJIOB U AP.

HecmoTps Ha 3HAUNUTEIbHBIE PA3TIUYUA
MeKIy A3bIKaMu, MHOTTE (hyHAaMEHTAIb-
Hble IOHATHS B OOJBIIUHCTBE S3bIKOB
IIPOrPAaMMUPOBAHUSA CXOKU MEKIY COOOM
(mpumep 2.12). CorstacHO M3BEeCTHOU (op-
mysne H. Bupra «Aaroputmbel + CTPYKTY-
PBI JaHHBIX = IIPOI'PaMMBbI», PACCMAaTPUBAas
SI3BIK NPOTPAMMUPOBAHUA, HYMKHO T'OBO-
PUTL O cmocobaxX 3amucu KOMAaH[ aJiro-
pUTMa C IIOMOIITHIO OIIEPATOPOB U OPraHu-
3anuu paboTwl ¢ JaHHBIME (TpuMep 2.13).

OmnepaTopsl

OnHUM ¥3 OCHOBHBIX IIOHATUH BCEX
SIBBIKOB IIPOIPAMMUPOBAHUSA SABJIAETCS
omepaTop, KOTOPHIi IPeACcTaBIsaeT CO0O0I
3aKOHUEHHYIO (ppasy sA3bIKa U SABJSET-
cs IpeAInCaHNeM Ha BBINOJHEHNEe KOH-
KPEeTHBIX AeHCTBUH 0 00paboTKe maH-
HbIX. IIporpamMma CTPOUTCS M3 OIIEpPaTo-
POB Tak Xe, KaK TEKCT JINTePaTypPHOr'o

IIpumep 2.12. HexoTopble cIykeOHBIE
coBa (B an¢aBUTHOM IOPANKE) B PASHBIX
AB8BIKAX IIPOrPaMMUDPOBAHUA.

Pascal Python C++
const, def, const,
do, elif, do,
else, else, else,
for, for, for,
if, if, if,
then, return, return,
var, while while
whille

IIpumep 2.13. CTpyKTypHas cxema
MIPOLEAYPHOr0 S3BIKA I[IPOTPAMMUPO-

BaHUS.
A3bIK
I'IporpaMMMpOBaHMﬂ

[ |
OpraHusauus
[ Ancpasut ] [ ?qemcmmlél ] [ [aHHble

BblBon

[ BBo,q ] O6pa60TKa ] [
[aHHbIX ,D,aHHbIX [aHHbIX

BripaskeHus crpodATcA U3 BEJIUYUH
(KOHCTAHT U IIePEeMeHHBIX), (OYHKIUH,
CKOOOK, 3HAKOB omeparuii u T. . Tum
BBIDAYKEHUSA OIIPENeIsAeTCA Pe3yJIbTaTOM
BBIUUCJIEHUH. BrIpaskeHuss Moryr mnpu-
HUMATh YWCJIOBBIE, JIOTMUYECKUE, CUM-
BOJIbHBIE, CTPOKOBBIE U [DPYyTUe 3HAUe-
HUA.

Bripaskenue 5 + 3 aBidgerca 4wmcio-
BBIM, a BbIpasKkeHue A + B MOXKeT UMeThb
caMbIfl Pa3HBIN CMBIC B 3aBUCHUMOCTHU
OT TOTO, UTO CTOUT 3a HJAEHTHUDUKATO-
pamu A u B (ectu A u B — CcTPOKHU, TO
pesyJbTaT — CTPOKA, KOTOpas IIOJY-
Ynjaach OPU KOHKATEHAIIMUW WCXOTHBIX
CTPOK).
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IIpumep 2.14. 3amuch omepaTopa IIUK-
Ja (IOMCK CYyMMBI KBAJpPaTOB IEPBBIX I
HaTyPaJbHBIX UUCEJ).

Pascal: Torvar i :=
=S + i *

1 tondo
L

Python: for 1 inrange(n + 1):
’ s+=i*i

C++; Tor (int
s+=1

IIpumep 2.15.

*

1; 1 <=n; i+H)

i=
* 0

Knaccupuranus mgan-

HBIX B A3bIKE IIPOTrPaMMMPOBaAHUA.

Tunbl
IaHHbIX

[I'Ipocmej [CprKTprposaHHuej

[I'Iopﬂnkosble] [Bel.ueCTBeHHb@ [ CTpokm

Jlorndeckune

[LleﬂOHVICJ'IeHHb@[ MaccuBbl

CumBOnbHbIE

3HakoBble

Ilomo6Hass CTPYKTypa TUIIOB JaHHBIX
IpUCyIja MHOTMM #3BIKAM IIpOrpam-
mupoBanud. C ApyruMm TumaMu [gaH-

HBIX,

KOTOpbI€ HMNCIIOJIB3YKOTCA B dA3BIKE

Pascal ABC, MOXHO II03HAKOMUTLCH B
CIIPABOYHOM CHCTEME.

CopepaHue Ykasatenb

4 Tunbl OaHHbIX K
i
! ¥] Pa3mepHble U cc
] Llenble Tmnbl
(&) BeulecTBeHHble T
&1 Nornyeckuii un
&1 CuMBOABHBIN TUN
21 Mepeuncammbiii n
| & CTpoKoBbIi TMN
[ &1 Knacc string
| & Maccubl

) _ Cnpaea - -ﬂ‘g

R &

| CkpbiTb  Hasag I'Ie%n) MapameTpbl L
0630p TMNOB -

Tunbl B PascalABC.NET
nofpasAensioTca Ha NpocTble,
CTPYKTYPUPOBAHHbIE, TUMbI
yKasartesiein, npoueaypHble
TWNbI, NOCNeA0BATE/IbHOCTH

W Kaacchl.

K mpocmeim oTHOCATCA Liesible
Y BELLECTBEHHbIe TUMbI
JIOTUYECKUI, CUMBOJIbHbIN,
NepeYncIMmbli U
[/anasoHHbI TMN. Tun
[laHHbIX Ha3blBaeTCA

IpousBefieHus (hopMUpyeTca U3 mpeaso-
JKeHU M.

BoigensooT caemyioiime — OmepaTo-
PBI: OoIepaTop IIPUCBAWBAHUSA, OIEPATOP
YCJIOBHOT'O Tiepexofa (BeTBJIEHUA), OIe-
patop mukJga (mpumep 2.14), omepatop
BBIOOpA, COCTABHOM OIE€paTop, WHOTIA
HUCIIOJIB3YIOT MYCTOM OIlepaTop, orepaTop
0e3yCJIOBHOI'O Iepexoga 1 Ap.

Bce omepaTopsl s3bIKa B TEKCTE IIPO-
TPaMMBbI OTAEJAIOTCA APYT OT APYTa C II0-
MOTITHIO ABHBIX UJIU HESBHBIX Pa3/leJInuTe-
neit (B8 Pascal Takum paspenuTeseM sB-
Jasercd «;»). OmepaTopsl BLINOJIHAIOTCA B
TOM IIOPsSIIKEe, B KOTOPOM OHU 3aIlliCaHBbI
B TeKCTe IporpaMmbl. [IopsmoK BBITION-
HEHUsl OIIePaTOPOB MOKEeT OBbITH H3Me-
HEH TOJIbKO IMOCPEACTBOM YIPaBJISIONINX
OIIepaTOPOB: BETBJIEHU, ITMKJIA U MAP.

Jdannbie

Bousbiias yacTh OIepaTopoB IIpemHAa-
3HAuUeHa [Jd o0pabOTKM BeJUUYMH. Be-
JUYMHA XapaKTepusyeTcs TUIIOM, HMe-
HeM W 3HaueHmeM. THUILI JAHHBIX MOTYT
OBITh IPOCTBIMU ¥ CTPYKTYPUPOBAHHBIMU
(mpumep 2.15). BesnunHa mIpocTOro THUIIA
B KasKJbIl1 MOMEHT MMeeT OJHO 3HAUEHUE.
BenuuuHa CTPYKTYPHUPOBAHHOTO TUIIA CO-
CTOUT M3 BEJIUYUH IPYTuX TUMNOB. Hampu-
Mep, CTPOKa COCTOUT M3 CHMBOJIOB, KaiK-
OBIT OTHEJBbHBII CHMBOJI CTPOKHU IMEeT
cBoe sHaueHue (Kox). CaMbIM pacrpocTpa-
HEHHBIM CTPYKTYPHUPOBAHHBIM THIIOM
IaHHBIX SBJISIETCS MACCUB, C KOTOPHIM BbI
TIO3HAKOMUTECH B 9TOM yueOHOM TOXY.

Bcem o0bekTaM B dA3BIKAX IpOrpam-
MUpOBAaHUA (IIepeMeHHBIM, (QYHKIIUIM,
mporeaypam u np.) JaroTca uMmeHa. Mmsa
00beKTa B IIpOrpaMMe HA3bIBAIOT HAEH-
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Tuduraropom (0T ciIoBa «UAEHTUDUIIU-
poBaThb»). UaeHTU(UKATOPOM SABJSIETCS
a00asd KOHeUHas MOCJIefOBaTeIbHOCTh
OykB u mudp, HaUMHAIONIAACA C OYKBBI
(mpumep 2.16). Imsa Mo:KeT cCOAEP:KAThb
3HAK IIOJUePKUBaHUA «_». ICIIOJIb30BaTH
cIy:KeOHBIE CJIOBa $3bIKA B KaudecTBe
ngeHTu@uKaTOpa 3ampelraercsa B 00JIb-
IIIUHCTBE fA3LIKOB IIPOrPaMMUPOBAHUA.
BenuyuHBl MOTYT OBITH ITOCTOSHHBI-
Mu (KOHCTaHTHI) 1 mepeMeHHBIMU. Ilepe-
MeHHasd MOXKeT NPUHUMATb HEKOTOpoe
3HaUeHUWe B pes3yJabTaTe BbITTOJIHEHU
KOMaHJbI BBOJIAa MJIU C IIOMOIIBIO OIepa-
TOpa IpucBamBaHUA. B Xome BBIMOJIHE-
HUS IPOrpaMMbl 3HAYEHUS II€PEMEHHOMH
MOT'YT HEOZHOKPATHO MeHAThcs. Ilocure
OIIMCAHUSA TIepeMeHHAas OTOKIECTBISIeTCS
C HEKOTOPBHIM OJIOKOM TaMSATHU, COJAEPIKU-
MO€ KOTOPOrO SABJIAETCA €e 3HaUueHUEeM.
IlepemenHas XpaHUT 3HAUEHUE, COOTBET-
CTBYIOIIee ee TUITY (HAIIpUMep, ITepeMeH-
Hasd IeJIOT0 TUIIA HEe MOYKET IPUHUMATH
3HAUEHIE BeII[eCTBEHHOI'0 4YICJja). OTO
3HaUEeHUe MOXKET W3BJEKAThCSI W3 IIaMs-
TH [JIS BBINOJHEHWS C HUM OIIE€PAIlHii,
COOTBETCTBYIOIIUX TUITY IIePEeMeHHO.

ITognporpamMmsl

AJropuT™M, peasiM3yIOIIUNA pelreHne
OTIeJIbHOM YacTu OCHOBHOI 3amauu, Ha-
3BIBAIOT BCIIOMOTATEJBHBIM, & ET0 3aIIUCh
Ha fA3BIKE MPOrPpaMMHPOBAHUSI — IIOA-
nporpammoii. IlogmporpaMMbl MOTYT
ObITH peanu30BaHLI B BUAe (QYyHKIUIH
UV TIPOIENYD.

IIpumep 2.16. limena nepeMeHHBIX 3a-
maer mporpammuct. CyImecTBYIOT PEKO-
MeHJalu’, KaK MOKHO (HYsKHO) MMEHO-
BaTh IepeMeHHbIe B KOJe:

® IMs II€PEMEHHOM MOJIKHO OBITH IIO-
HATHBIM, HATJISOHBIM U OTPaKaTb CYThb
obosHauaemMoro o0wBeKTa (Sum, number,
count_of positive);

® BBOAUTH IIEPEMEHHBLIM KOPOTKUE
umeHa (s, i, n) MOYKHO B TOM cJydYae,
KOTZ]Ja OHU WCIIOJIb3YIOTCSA B HEOOJBIIIOM
(parmMenTe Koja M MX MPUMEHEHUE OdYe-
BU/IHO.

HexoTopbiM wupgenTupurKaTopaMm 3sapa-
Hee IPeANNCAaH OIpEeIeJIeHHBIH CMBICI,
HampuMmep sin, cos, sqrt, abs — umena
MaTeMaTUYeCKUX (QYHKIIUH.

Muorve xKomMmaHuuM paspabaTbIBAIOT
CBOM TIpaBmja MO O(OPMJIEHHIO KOIa, B
KOTOPBIX IPONMCAHBI TaKyKe U IIPaBUJIA
VMEHOBAHUS II€PeMeHHbIX. B KoMmaHuu
Microsoft umcmonbps3yoT Tak Has3bIBa€MYIO
«BEHTEPCKYI0 HoTanuio»'. II3BecTHBIMU
SABJISIOTCS TaKIKe:

o «BepOTIOKbSA HOTAIUS»;

o «3MEMHAS HOTAIIUS»;

o (IIIAIIBIYHAA HOTAIIMA»,

IIpaBuma odopmiaeHusT Koma, paspado-
TaHHBbIE B HEKOTOPBIX KOMIIAHUAX, SBJIS-
FOTCSA OTKPBITBIMY M MOT'YT MCIIOJIb30BATh-
cs ApyruMu paspabortumkamu. Hampu-
mep, B Google paspaGorambl styleguide
(«TUI MO CTUJIIO») AJS Pa3HBIX S3BIKOB
nporpammuposauusa (C++, Java, Python,

Lisp u mp.)%.

! https://ru.wikipedia.org/wiki/Benrepckaa_moramua#cite note-hunganotat-1 (mara mxo-

cryma: 25.02.2019).

2 https://ru.hexlet.io/blog/posts/naming-in-programming (gara gocryma: 25.02.2019).
3 http://google.github.io/styleguide/ (zara gocryma: 25.02.2019).
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IIpumep 2.17. Comcok CTaHZAPTHBIX
GYyHKIUNT
Pascal ABC MOXHO IIOCMOTPETh B CIIpa-

S3BIKA NPOrPAaMMUPOBAHUSA

BOUHOM cucTeme:

~ Cnpaska = -F|_
& -
_Crg:n!nb Hasag I'Ie%n: I'Ia;@Mm:Tpm
| Copepwatne Yiazatenp | Matematnueckue -
= = . |noanporpammbi
=3 CuctembIi MoZY b function ArcCos(x: real);
1 Mogynb PABCSyste real;

BosBpamaeT apKKOCUHYC
uciia X
function ArcSin(x: real);
real;

BosBpamaeT apKCHHYC
ypcia X
function ArcTan(x: real);
real;

BosBpamaeT apKTaHTEeHC

yycna X
function Ceil (x: real);
integer;

Bo3BpamaeT HaMMEHbmEe
eJyoe

L CraHaapTHble KOHC
] CranpaptHble TMNb
=1 Nognporpamme! B

Mognporpammbi Bt
& 06upme nognporpa
1 Nognporpammbl Ay
&1 CuctemHble noanpl
5] dyHKLMM Ana pabe
" Matemaruyeckue f
] Mpoueaypy! ans pe
&1 Noanporpammbl 4

IIpumep 2.18. Ilpomenypsl B A3BIKAX
MIPOrpaMMUPOBAHUA.

B saswike VisualBasic mporenypsl 065-
SABJSAIOTCA KaK sub (COKpaleHue OT aHIJI.
subroutine — mopmporpamma).

B saspike C++ HeT OTHEeIbHBIX KOH-
CTPYKIIUH [Jis ONHCAHUS IIporenyp. Mx
POJIb BBIMOJHAT (QYHKIUH,
UMEIOT THUII Void (AHIVI. «IIYCTOTa»).

KOTOpbIe

Ha caiite Tiobe! ememecauno my6iu-
KyeTcsi PEeATHHI S3BIKOB IMIPOrPaMMUPO-
BaHUA.

Pe#iTuHT cocraBiseTcs Ha OCHOBE IIOJ-
cuera PesyJIbTAaTOB IIOMCKOBBIX 3aIIPOCOB,
comepiRaInX HasBaHue sA3bIKa, B Google,
Blogger, Wikipedia, YouTube, Baidu,
Yahoo!, Bing, Amazon.

DyHKIUA OIMCHLIBAET IIPOIECC BHI-
YUCJIEHUS ONpeAeIeHHOTO0 3HAUeHUA, 3a-
BHCHUMOTO OT HEKOTOPBIX apryMeHTOB,
IMO3TOMY AJA (PYHKIMU BCETIa YKasbI-
BaeTcA TUII BO3BPAIIaeMOTO 3HAUEHUA.
1 KasKaoro s3bIKa BBICOKOT'O YPOBHA
paspaboTana OuOJIMOTEKa CTAaHIAPTHBIX
byurmUit: apudMeTUUYECKUX, JOTUYe-
CKUX, CHMBOJIBHBIX U T. 1. (mpumep 2.17).
dyuknuu (KaK CTaHIapTHBLIE, TAK W 3a-
IaBaeMble ITPOrPAMMMCTOM) WCIOJIb3Y-
IOTCSA B IPOrpPaMMe B BHIPDAYKEHUAX.

YacTo HCIOJIB3YIOT IIOAIIPOTPaMMEI,
KOTOphble He BO3BPAIAIOT KOHKPETHOE
3HAUEHNe, a IPEJCTaBJIAIT cob0i camo-
CTOATEJBbHBIN 3Tam 00pabOTKM MaHHBIX.
B saswike Pascal mx HaswIBaioT mporie-
aypaMu, B IPYTUX S3BIKAX OHU MOTYT
HasbIBaThCA MO-APYTOMY WUJIHW HE NMETh
COOCTBEHHOT'0 HA3BAHUA U OMMUCHIBATHCS
Tak JKe, KaKk pyarnuu (mpumep 2.18).

AsbIK TporpaMMUpOBaHUA — UH-
CTPYMEHT [HJiA pPeleHus KOHKPETHOM
damaun. He cylecTByeT eIMHCTBEHHOT'O
caMOro JYYIIero S3bIKa IPOTrpaMMUpPO-
BaHUdA. [[1a pelieHus 3a7jau pasHOTo PO-
la ¥ YPOBHS CJIOYKHOCTH TpebyeTcs mpu-
MEHATHh pasHble A3BIKM U TEXHOJIOTUU
mporpaMMupoBaHuUsA. B mpocredminx
caydasgX JdOCTATOYHO OCBOUTH OCHOBBI
CTPYKTYPHOTO HAMKUCAHUSA IIPOTPaAMM,
HampuMep Ha a3bike Pascal ABC. [lnsa
CO3MaHUuA ’Ke CJ0KHBIX IIPOEKTOB Tpe-
OyeTca He TOJBKO CBOOOJHO BJIAJETh
KaKUM-TO SI3BIKOM B IIOJTHOM 00beMe, HO
Y UMeTH MIPeJCTaBJIeHNe O APYTUX S3bI-
KaxX ¥ UX BO3MOKHOCTAX. Kak mpaBuJio,
yeM CJIOJKHee 3ajada, TeM OOoJIbIlle Bpe-
MeHu TpebyeTcsa Ha OCBOEHHE WHCTPY-
MEHTOB, HEOOXOAMMBIX [IJIsI €e PeIleHus.

! https://www.tiobe.com/tiobe-index/ (zaTa moctyma: 26.06.2019).
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1. lna 4ero npegHasHayeH TpaHcnaTop?

2. Kakve dyHKUMKM BbINONHAET Komnunatop? UHTepnpetatop?

3. YTto onpepensetca napagurMon nNporpamMmmupoBaHns?

4. /I3 Kaknx 311eMeHTOB MOXeT COCTOATb andaBuT A3blka NporpaMmMmpoBaHusa?
5. Yt0 npencTtaBnseT cobon onepaTop A3blka NPOrpaMmmpoBaHns?

6. Kakne Tunbl OaHHbIX BaM U3BECTHbI?

7. Ons 4ero Mcnosb3ylTCsA PYHKLMM 1 Npoueaypbl?

@ YnpaxHeHusa

1

2*

Hanvwwnte nporpaMmbl Afs peLleHust crnegyowmx 3anay.

1. OupenenuTe mocaeguion0 1udpy HaTypaabHOro umcaa N.
2. ]IBa oTpeska HA ILJIOCKOCTH 3aJal0TCA KOOPAWHATAMU CBOMX KOHIIOB.

OnpenenuTe, KaKOM M3 HUX KOpOUe.

3. Haiigure cymmy 1+ Lo — nas 3aganaoro N.

2

4. BeoguTrcsa crpoka Texkcra. Omnpemeanre, sIBJIAETCSA JU OHA IAJTUHIPOMOM.
5. BogATca mBa IeJbIX YKMCJA, ABJJSIONIMAXCS UYHCINTEIeM W 3HaMeHAaTeJeM
npob6u. Coxkparure Apo0b, BEIBEAUTE IIOJYUCHHBIC UNCANTEIb 11 3HAMEHATEIb.
ITomcKaska: MOMHO BOCIIOJIb30BAThCA aJIrOopuTMoM EBKJmaa.

6%*. lenq Magait u 3as1l UTPalOT B OUeHb IIPOCTyI0 uUTrpy. Ilepen HumMu — ropa
u3 N ofMHAKOBBIX MOPKOBOK. Ka’KIbIii 13 MI'DOKOB BO BpPeMs CBOErO XOza
MOKeT B3ATH 13 Hee JII000e KOJUUYEeCTBO MOPKOBOK, PABHOE HEOTPUIIATEIbHOMN
crennenu uuciaa 2 (1, 2, 4, 8, ..). Urpoku xomAT 1mo ouepenu. KTo BosbmeT
IIOCJIEIHIOI0 MOPKOBKY, TOT U BRIMIPBIBaeT. COCTaBbTE aJTOPUTM, KOTOPBIHM
npu 3agaHHOM 3HaueHuu N ompejessdeT IIOOeAUTEJNsI B 9TOM Mrpe. YUTHUTE,
aTo Ra)ﬂﬂblﬁ 13 UTI'PDOKOB XO4YET BBIUI'DATh WM HE OeJjaeT JIUIMHUX X0a0B, T. €.
UrpaeT ONTUMAJILHO.

I'Ipe,u,no>KeHHb|e HUXe aliropuTMbl 3anncaHbl pa3HbIMU cnocob6amu. Onpep,erlMTe, 4TO

JenaeT KaxAbli N3 NpensioxXeHHbIX anroputMoB, U peannu3ynte nx Ha A3bike Pascal.

1. AsnropuTMUUECKUT A3BIK 2. Python
BEOZT a a = int(input())
n = Inuna(a) k=0
m = s=1
b := UsBneus(a, M) while k < a:
HI gns 1 or 7 mo N k=k+1
Cc = UsBneun(a, 1) s=s+ 1.0/k
b := Cknenrs(b, c) print(s)
o b IIpu a = 5 mporpamMMa BBIBOLUT
BEIBOX 3.2833333333333331.

151 cioBa «d9HEPTETHKA» IIPOTpaM-
Ma BBIBOAUT <«dTHUKAa».
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3. Basic 4, C++
INPUT X int F(int x)
L=0
M=0 return x*x + 16*x + 15;
WHILE X > ©
M=M+1 int main()
IF X MOD 3 <> © THEN
L=L+1 int a, b;
END IF cin > a » b;
X=X\3 int M= 09;
WEND for (int t = a; t <= b; t++)
PRINT L if (F(t) > @)
PRINT M M=M+1;
cout <« M;
g sHaueHuss 5637 mnporpamma return ©;
BeIBOOUT 4 1 8. }

Ilpu a = -3, b = 5 mporpamMma BbI-
BOIUT 6.

3* N306pasnTe NobOM anroput™m M3 ynpaxHeHus 2 B Buae 6510K-CXeEMbI.

Mnaesa 1
AJITTOPNTMbl OBPABOTKN MACCUBOB

§ 3. CTpyKTypupoOBaHHbIA TUMN AaHHbIX MaccuB

Bnepsrle TUIl JaHHBIX MACCUE TIOSIBUII- 3.1. IlonsTne Mmaccusa

ca B as3elke DopTpaH (CO3[aH B IIEPHOJ B coBpeMeHHOM MUpe €KEeCeKYHIHO
¢ 1954 mo 1957 r. B xopmoparuu [BM). IIPOUCXOAUT 06GPaBGOTKA OIPOMHOIO YMC-
VaKe mepBble BePCUU A3BIKA TOJIePIKUBA- 71 JAHHBIX ¢ TIOMOIIBIO KOMITbioTepa. Ee-

Jgm TpexMepHble MaccuBHL (B 1980 r. mak- 6 6Da6
cuMaJbHAs Pa3MepHOCTh MaccuBa OblLia JI1 HEOOXOAMMO 00pabaThIBATE NaHHbIE

yBeauueHa 10 7). MaccuBbl ObLIN He0G- ofHOro THHa (YUCJa, CUMBOJBI, CTPOKHI
XOOUMBI IJI CO3QaHUA MaTeMaTUUYeCKUX n /:[p.), TO OJA NX XPaHEeHUA MOXXHO BOC-
6uOIMOTeK, B YACTHOCTH COZEPKAIIUX II0JIb30BATLCS THUIIOM JAHHBIX, KOTOPBIH
IIPOLEAYPhl PEIIeHUsA CHUCTEM JINHEMHBIX HA3BbIBAETCS MACCHR.
ypaBHEHU.
Maccue — yInopsgoyeHHAas II0CJe-

ITpumep 3.1. B 10 A xiacce 25 ygamux- I0BATEJILHOCTL [JAHHBIX, COCTOSIIAs

csA. V3BecTeH pOCT KaXJOTO B CAHTHMe- 13 KOHEUYHOI'O YMCJIa 3JIEMEHTOB, MMe-

Tpax. [[Jid XxpaHeHUsA 3HAUEHU I POCTa MOK-
HO HCIIOJIb30BATh MACCUB A, COCTOAIIAIN 13
25 mespIx unces. MHaeKC KasKIoro 2JIeMeH-
Ta — TOPAAKOBBIN HOMED YYAINErocs u3
CIIKCKA B KJIaCCHOM *KypHaJe. Torna sanuch
A[5] — pOCT yUaInerocs mof IATEIM HOMEPOM.

IOIUX OOWH M TOT K€ THUII, 1 0003HAa-
yaemMas OSHUM HMEHEM.

MaccuB ABJIAETCA CTPYKTYPUPOBAH-
HBIM (COCTaBHBIM) THUIIOM AAHHBIX. IJTO
O3HAYaeT, 4YTO BeJUYWHA, OINMCAHHAA
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KaK MacCHB COCTOUT U3 KOHEYHOTO UWC-
Ja apyrux BeauuyuH. Tak, Hampumep,
MOKHO cO3JaTh MaccuBbI u3 10 ImesbIx
nan 100 BelecTBeHHBIX uYmceJ. Twuno
5JIEMEHTOB MAacCHBa Ha3bIBAIOT 0A30BHIM
TunomM. Bce sjeMeHTBI MaccuBa yHOPS-
IOYEeHBI 10 WHIEKCaM, OIPeAesISIoNIuM
MECTOIIOJIO;KeHMe dJIeMeHTa B MacCHUBe.
MaccuBy mpucBamBaeTCsa WM, IIO-
CPEICTBOM YKAa3aHUA KOTOPOTO MOYKHO
CCBLIATHCS Ha JAHHBIM MAacCUB KaK Ha
euHOe Iiejoe. IJIEeMEHTHI, 00pasyIolIre
MAaCCUB, VIOPAJOUYEHBI TaK, UYTO KaiK-
IOMYy M3 HUX COOTBETCTBYeT HOMep (UH-
IeKC), OIpEeeJIAIONINil MEeCTO 3JeMeHTa
B 00IIell mocJiefoBaTeIbHOCTH (IPUMEepPhI
3.1—3.3). HaeKchl MpeacTaBISaIOT cO00I
BBIPa’KEHUA JIFOOOTO IPOCTOTO THUIA, KPO-
Me BerfecTBeHHOTO. I[oCcTym K KamKaoMy
OTAEJIBbHOMY 9JIEMEHTY OCYIIECTBIIAETCA
oOpallleHeM K MMEeHW MacCHBa C yKasa-
HUeM WHIeKca HY/KHOT'O dJIeMeHTa, WH-
IEKC 9JIeMeHTa 3alKUChIBAETCA MOCJe MMe-
HU B KBaJ[paTHBIX CKOOKax (mpumep 3.4).
Ecau obpaiiieHre K 9JeMeHTaM MacCCHU-
Ba OCYIIECTBJISAETCS IPU IOMOIIY TOJHKO
OJHOTO WHIEKCA, TO TaKOW MAacCUB Ha-
3bIBAIOT OMHOMEPHBIM WUJU JIMHEWHBIM.
dJeMeHTHI HaHHOT'O MacCHUBa paciojara-
IOTCSA IIEIOYKOM APYyr 3a apyrom. Komu-
YeCTBO WMHIEKCOB, 10 KOTOPBIM oOpariia-
IOTCA K 9JIEMEHTY B MacCUBe, OIpeIesaeT
pasMepHOCTh MaccuBa. Kpome ommOMED-
HBIX, MOTYT HCIIOJIb30BaTbCA ABYMEPHBIE,
TpexXMepHble U JPYTHe MAaCCUBbI.

3.2. Onucanue MacCUBOB

Omnucanme MaccuBa B sa3biKe Ilackaib
TIPOUCXOAUT CJEAYIOIINM 00pa3oM:

var <mma mMaccuea>: array [<tun
vunexca>] OF <Tumn mnemenTor>;

IIpumep 3.2. B 10 B kmacce 27 yua-
muxcd. B KiaccHOM KypHajJe yKasa-
Hbl (aMuIua W WMsS KaKJIOro "3 HUX.
Ins XpaHeHUs CIHUCKA yYalIuXCAd MOMK-
HO HCIIOJIB30BATh MACCHB S, COCTOSIIMIA
u3 27 crpok. MHIEKC Ka'KAOro dJieMeH-
Ta — TOPAAKOBBIN HOMEpP ydalllerocd us
CcIIMCKa B KJaccHoOM JKypHaJse. Torma sa-
nuch S[5] — amMuana u UMa ydaIierocsa
o] HOMEPOM 5.

IIpumep 3.3. Kasxaerii neHs B nexadpe
U3MEPAIN TeMIepaTrypy Bosgmyxa. las
XpaHEHWs 3HAUYCHWN TEeMIIePATypPhl MOJK-
HO KCIOJb30BATh MACCUB T, COCTOSIIUI
u3 31 BemecTBeHHOr0 uncaa. UHAEKE aJie-
MeHTa — HOMep OHSA B JeKaOpe. 3amuch
T[15] — TemmeparypaBo3ayxa 15 mrexadps.

IIpumep 3.4. OGpaliieEre K 9JIeMEHTY
MmaccuBa: a[3], T[i], S[n-1].

JIByMepHBIII MacCMB — MAacCHUB, dJie-
MEHTaMU KOTOPOI'O SABJSIOTCA OJHOMEP-
HBbIe MacCcuBBI. Ero MOMKHO IIPEICTaBUTH
Kak TabJuuiy ¢ [JaHHBIMH, B KOTOPOH
KasKJasd CTpPoOKa — JIMHEWHBIM MacCuB.
OOpailnieHrie K 9JeMeHTY OCYIIeCTBJISETCS
o AByM uHAeKcaM: a[3][5] — asaeMeHT,
HaXOJAIUNCA B TPETHEH CTPOKE U IIATOM
croJibie. IlprMepoM MCIIOJIb30BAHUSA ABY-
MEPHOTO MAacCHUBA SBJAETCA JINCT 9JIEeK-
TPOHHOII TaOJIUIIBI.

MaccuB p, OnmHMCAHHBIA CJIEAYIOIUM
oOpasom:

var p: array[1..30]ofarray[1..30]

of boolean;
b

MOKHO WCIIOJIb30BATh [AJIS OINpPeAeIeHUsT
CBOOOIHBIX MECT B 3PUTEJHLHOM 3aJe.
Torma 3anuch

pl21[13] := true;

OyzeT o03HAuaTh, UYTO BO BTOPOM PALY
MecTo 13 cBOOOAHO, a 3aIIuCh

p[51(7]

B IATOM DAXY MECTO 7 3aHATO.

= false; —
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IIpumep 3.5. Onumiem maccuB, paccMo-
TpeHHBIN B npumepe 3.1. Pazmep omucan-
HOTO MaccuBa — 25 2JIEMEHTOB:

var a: array[l..25] of integer;

IIpumep 3.6. Onmniem MaccuB, paccMo-
TPEeHHBIHN B mpuMepe 3.2:

var S: array[1..27] of string;

IIpumep 3.7. Onuinem Maccus, PaccMo-
TpeHHBIN B mpumepe 3.3. Pasmep onucan-
HOro MaccuBa — 31 pjeMeHT.

var T: array[1..31] of real;

IIpumep 3.8*% Ommcars MaccuB AJs
XpaHEeHUs CJIeLYIOINX [JAaHHBIX: HMEeT-
cd 3JaHWE CKJaja, B KOTOPOM €eCTb JBa
IMOJ3eMHBIX 3Ta’Ka, LOKOJBHBIA U TPHU
BepxHUX. Heo6xommMo XpaHUTH KOJUYe-
CTBO IIYCTHIX OTCEKOB CKJIafa Ha KaKIO0M
araske. Pasmep ommcaHHOrO MaccuBa —
6 semMeHTOB:

const verh = 3;
niz = -2;
var Sklad: array[niz..verh] of
integer;

IIpumep 3.9. Komauga b := a; momy-
cTUMAa IJIS MacCHUBOB & U b, ommMcaHHBIX
CJAeAYIOMMM 00pa3oM:

var a, b: array[1..10] of integer;

Ho xomanza b := a; BmizacT ommoKy,
€CJIM MaCCHUBBI OYAyT ONMMCAHBLI TAK:

var a: array[l..10] of integer;
b: array[1..10] of integer;

HUJIN TaK:

var a: array[l..10] of integer;
b: array[1..15] of integer;

HUJIN TaK:

var a: array[l..10] of integer;
b: array[1..10] of real;

Nmsa maccuBa sABJIsSeTCA UIEHTU(PUKA-
TOPOM U 3aJaeTcs II0 TeM JKe IIPaBUJaM,
YTO 1 IMEeHA JIIOObIX APYTUX IIePEeMEeHHBIX.

Tun uHAEeKca ompeaessier, Kak OyayT
HYMEpOBaThCs SJEeMEHThl B MacCUBe.
s saganusa TUIIA UHAEKCA YKa3bIBAIOT
HOMeEp IIepBOI'0 3JIeMeHTa B MaccCuBe, 3a-
TeM CTaBAT OBE TOUKH, II0CJEe KOTOPBIX
YKa3bIBAIOT HOMEP IIOCJIEIHEro 3JIeMeH-
Ta. JlaHHBIe, KOTOpPBbIEe WCHOJIB3YIOTCS
IS 3aJaHUsS WHAEKCOB, MOJIKHBI OBITh
KoHCcTaHTaMu. JlMamasoH  WHIEKCOB
ompeseasieT MaKCHUMAaJbHO BO3MOYKHOE
KOJIMYECTBO HJIEMEHTOB B MACCHUBE —
pasmep mMaccuBa.

Tun sjieMeHTOB 3azaeT 3HaueHue Oa-
30BOT0 THIIA IJIS JAHHOrO MaccuBa. ba-
30BBIM TUII MOJKET OBITH JIIOOBIM M3 W3-
BECTHBIX BaM TUIIOB (TpuMepsI 3.5—3.8).

3.3. Onepanuu Haa MacCUBAMU

MaccuBbl, OIHCAHHBIE OJUHAKOBO
(B OfHOI KOMaHIe OMUCAHUS), MOKHO HC-
II0JIb30BATh B ONEPAIUAX IPUCBANBAHI.
B pesynbraTe BHITOJSIHEHUS 3TON KOMAaH-
IBI BCE 9JIEMEHTHI OJHOI'0 MacCuBa OyAyT
mepenucaHbl BO BTopol (mpumep 3.9).
Ecin MaccuBBI ONMCAHBI OAMHAKOBO, HO
B Pa3HBIX CTPOKAX WJIKW OIMCaHBbI IIO-
pasHOMY, TO IPU IIOIBITKE IIPHCBauBa-
HUS BO3HUKHET OIMINOKA O HEBO3MOIKHO-
CTH Ipeodpa3oBaTh THUIILI.

Hurkakwue apyrue omepaiuu IJjsi Mac-
CHBAa KaK OJA TUIIAa JAHHBIX HE Oompee-
JIEHBI.

Omnepaiiy, BBINOJIHAEMbBIE C 9JIeMeH-
TaMH MacCHBa, COOTBETCTBYIOT oOIlepa-
IINAM, BBIIIOJITHAEMBIM HaJ 6&30BBIM TN~
nom. Ecau, manpumep, ommcaH MACCUB
u3 ymceJs TUma integer, TO c dJeMeHTaA-
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MU TaKOT0 MAacCHBa MOYKHO BBITIOJIHSATH
TaKWe Ke omepaluu, KaK U C IeJbIMU
YUCIaMU. OJIeMEHTHI MAaCCUBA Ha3bIBAIOT-
csA MHIEKCHPOBAHHBIMHU IIePEeMEeHHBIMH.
OHU MOr'yT MCIOJb30BAaTHCA TaK JKe, KaK
U IIpocThie IepeMeHHBIe (mpumep 3.10).

3.4. BBoa u BBIBOJ 3JIEMEHTOB MAaCCHUBA

Yro06B1 paboTaTh ¢ MacCUBOM, HEOOXO-
IVMO 3aJaTh HAYaJIbHbIEe 3HAYEHUS dJIe-
MeHTOB MaccuBa. CrpeaaTb 9TO MOMKHO
HECKOJBbKUMU CII0CO0AMU:

1) BBOZ 971€MEHTOB MAacCCHBA C KJaBUa-
TYDBI;

2) ICIOJIb30BaHME CJAYUYAWHBIX UUCEJ
IJIs1 OIpefesieHns 3HAUSHNI;

3) mcmonb3oBanme QYHKIUN (cTam-
IapTHBIX WMJIN COOCTBEHHBIX) IJIsI OIIpe-
IeJeHNs 3HAUCHIH;

4) onpeznesieHe SJEMEHTOB MaccuBa
KaK KOHCTaHT.

Ilpu BBOzme »s1emMeHTOB MaccuBa C
KJIaBUATYDPbI KaKABIN 9JI€MEHT MOJIMKeH
BBOJIUTBLCSA OTAEIbHO. ECIM KOJIMYECTBO
BBOAUMBIX SJIEMEHTOB OIIPeaeJeHO, TO
MOXKHO BOCIOJIb30BaTbca Iukjom For
(mpumep 3.11).

IIpu BBOZE 971€MEHTOB MAacCHUBA CIIELY-
€T IIOMHHUTh, YTO KOJNUYECTBO BBOAUMBIX
9JIEMEHTOB He MOXKeT OBITh OOJIbIIle pas-
Mepa MaccuBa. B MaccuB, ONMCaHHBIN
B mpuMepe 3.11, MOKHO BBecTu J1000€e
KoJsimuecTBO umcea ot 1 go 10, usmeHUB
sHauenue 10 B 3arosoBKe ITMKJA.

IIpu onmcanuy MmaccuBa pasmep ompe-
IeasieT MaKCUMaJbHOEe KOJIMYeCTBO BO3-
MOXKHBIX 2JIeMeHTOB. IIpu BBOJIE MOXKHO
OIIpeIeIsATh KOJHNUYECTBO 2JIEMEHTOB, KO-
TOpOe HeOOXOAMMO 115 00pabOTKI B KasK-
IOM KOHKpeTHOM ciaydae (mpumep 3.12).

IIpumep 3.9. IIpodonsicernue.

B PascalABC.NET - AN
. ®ann MMpaska Bug Mporpamma Cepsuc Mogyau MomoLb
oS do B9 ~ES s aEiBadd  S9s
|| shrogramipmt - |
. var a, b : array [1...10] of integer; [
| c: array [1..10] of integer;
begin
|
|

g
| forvari:=1to 10 do
a[i]:=i;
b := a;
for var i :=1 to 10 do
write(b[il, " ");

| Cnucok ownbok L2
l . Cpoka_Onucanve <Da|7m’,
@19 Henb3s npeobpasosats Tvn array [1..10] of... Pr3_9.pas

IIpumep 3.10. Onepariuu HaJL UHAEKCHU-
POBaHHBLIMU II€PEMEHHBIMIU:

a[3] =25 mod 7;

S 1= (t[1] + t[30])/2;
alk] = blk]*2;

Sum = Sum + a[i];
ifa[i] <O then ...

IIpumep 3.11. Beecru 10 siaemeHTOB
MaccuBa a.

var a: array[1..10] of integer;
begin
writeIn('Beenure 10 uncen
uepes npobe');
for var 1 :=1 to 10 do
read(alil);

end.

IIpumep 3.12. BecTu 3amaHHOE KOJIU-
YeCTBO JIEMEHTOB MAacCCHUBa a.

var a: array[1..100] of integer;
n: integers;
begin
writeIn('Beenure xonmuecTso
uyces: B Maccuse');
readIn(n);
writeIn('Beenure’, N,
'uyicest uepes npobedn');
forvari :=1tondo
read(alil);

end.



26 [nasa 1. AnropuTMbl 06PaGOTKU MaCCUBOB

IIpumep 3.13. Broxg maccuBa CTPOK.

var a: array[1..100] of string;
n: integer;
begin
writeIn('Beenure xonmmuuecTrso
CcTpok B Maccuee');
readIn(n);
writeIn('Beenure’, N,'cTpok,
KaxIyl C HOBOM CTpOoKu');
for var i :=1 tondo
readln(a[i]);

end.

IIpumep 3.14. CayuaiiebIM 06pasom
3a7aTh N 9JIeMEeHTOB MaccuBa a. KasKabIi
9JieMeHT — uwncjo u3 orpeska [0; 100].

var a: array[1..100] of integer;
n: integers;
begin
writeIn('Beenure xonmmuecTBo
uuces B Maccuse');
readIn(n);
forvari :=1tondo
ali] := random(101);

end

IIpumep 3.15. Onurcanue Mmaccusa, sJe-
MEHTBI KOTOPOT'O SIBJIAIOTCS YWCJIOBBIMU
KOHCTAHTAMU.

const simple _ numb: array[1..5]
of integer = (2, 3, 5, 7, 11);

IIpumep 3.16. Onrcanme Maccusa, sJe-
MEHTHI KOTOPOI'0 SBJSIOTCH CTPOKOBBIMU
KOHCTAHTAMU.

const c _ rgb: array of string =
('xpacuent','cunumit', ' 3eneHein');

IIpumep 3.17. BolBox sj1eMeHTOB Mac-
cuBa B cTOJI0eI] (10 OJJHOMY B CTPOKe).

forvari :=1tondo
writeln(alil);

IIpumep 3.18. BuiBox sieMeHTOB Mac-
cuBa B CTPOKY (uepes3 mpobeur).

forvari :=1tondo

write(a[i], ' ");

Ecau He00x0a1M0 BBOAUTHL MACCUB 13
CTPOK, HYXKHO IIOMHUTB, UTO KaXKIBIN
9JIEMEHT BBOIUTCS B OTAEJIBHOM CTPOKeE
¢ wucmoJb3oBaHMeM KoMauaul readln
(mpumep 3.13). UcnmoabsoBarh I1pobes
KakK pasgennTe]b He IIOJYyUYUTCH, IIO-
CKOJIBKY IIpo0esi OyZeT BOCHPUHSAT Kak
OUepEeIHON CUMBOJI CTPOKMU.

Wumorma OniBaeT ymoOHO 3agaBaTh
9JIEMEHTBhI MAacCHBa CJIYYaWHBIM o0Opa-
3oM. [y aTOTO MCIONMBb3yeTcsa HYHKIIUA
random(k), koropas remepupyer cayuaii-
HOe IieJjioe unciao us npomexkyTra [0; K)
(upumep 3.14).

Eciu »sgeMeHTBI MaccuBa HOJIMKHBI
IpuHALJIeXKaTh oTpesKy [a; b], To moxxHO
ucoab30oBaTh Qyuknuio random(a, b)
WU OIPEeNeJUTh 3HaueHWe 3dJeMeHTa
MaccuBa TakK:

al[i]:= random(b-a+l)+ a;

Eciu snemeHThl MaccuBa He OyOyT
U3MEHATHCS NPU PeIleHuUu 3aJadyud, TO
MAacCCUB MOKeT OBbITh OIMCAaH KaK KOH-
crauTa (mpumepsbl 3.15, 3.16). Ilpu Ta-
KOM OIIMCAHUN MOYKHO He YKa3bIBAaTh
UHIEKCHI 5JIEMEHTOB B MACCHUBE, TOTZA
HyMepanus OyIeT OCYIIEeCTBIATHCS OT
HYJA [0 KOJUYECTBa JE€MEHTOB B CIIU-
CKe MUHYC OIUH.

BrIBOAUTEL 3JIEMEHTHI MAacCHUBa MOXK-
HO B croxbern (mpumep 3.17) uam B
cTpoKy (upumep 3.18). Ecau sieMeHTHI
MacCcuBa BBIBOAATCA B CTPOKY, TO MeK-
Iy HHUMWA HYXHO BBIBOJUTH CHMBOJI-
paszenaunTesab (Jale BCErO UCIOJIb3YIOT
mpobeJ), nHaUe Bce Uucja OyAyT pacie-
yaTaHbI MOAPAT KaK OJHO UNCJIO C 00JIb-
UM KOJMYecTBOM Itudp. BeIBOAUTH
DJIEMEHTBI MAacCHBA MOJKHO HE TOJIBKO
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B IPsAMOM, HO M B OOpaTHOM IIOPAIKE
(mpumep 3.19).

3.5. Pemienue 3agau
C HCII0JIb30BaHMEM BBOA-BbIBOAA
MAacCCHBOB

IIpumep 3.20. HanucaTts mporpamMmmy,
KoTopas BBENET 9JEMEHTHI MacCuBa C
KJIaBUATYPHI 1 BBIBEJET CYMMY TPETHETO
U TATOTO 9JEMEHTOB.

OTanbl BbINOMHEHUS 3aaHUA

I. Ucxomuble qaHHBIE: MACCUB A& U KO-
JIUYECTBO DJIEMEHTOB N.

II. PesyabraT: S — cyMMa TPeTbHEro u
MISTOTO BJIEMEHTOB.

III. AsnropuTM™ perieHus 3aJavuu.

1. BBog ncXOAHBIX JAHHBIX.
2. Beruuciaenue cyMMBEI.
3. BeiBoz pesyibrara.

IV. Onucanmne mnepeMeHHBIX: a —
array[1..10] of integer; n, S —
integer.

IIpumep 3.21. Hamucars mporpamMmmy,
KoTopas c(popMHPYyeT MacCuB U3 N Yu-
cen us orpeska [0; 100] caryuaiinsiM 00-
pasoM. BeiBecTu MaccuB Ha SKpaH.

OTanbl BbINOMHEHUS 3agaHuna

I. cxomuble faHHBIC: MACCUB & U KO-
JIMYECTBO BJIEMEHTOB N.
II. PesysbraT: mMOJy4YeHHBIN MacCHUB.
III. Anropurm periieHus 3agaumn.
1. BBog ucxogHBIX JaHHBIX.
2. l'enepanusa maccuba.
3. BruiBox pesyibTara.
IV. Onucanme mepeMeHHBIX: a —
array[1..100] of 1integer; n —
integer.

IIpumep 3.19. BriBoj aseMeHTOB Mac-
CHBa B CTPOKY (B 00paTHOM TOPSAKE).

for var i := ndownto 1 do
write(a[i], ' ");

IIpumep 3.20.
V. IIporpamma:

var a: array[1..10] of integer;
n, S: integer;
begin
writeIn('Beenure xonmuecTso
uucen B Maccuse >=5');
readIn(n);
writeIn('Beenure ', N,
'yuces uepes npobes');
forvari :=1tondo
read(ali]);
S :=a[3] +al5];
write('Cymma uncen = ', S);
end.

VI. TectupoBanue:

'_OKHO BblBOAA

BBemuTe KONMMYECTBO UMCEN B MacCHUBE
7

BBegurTe 7 umcen uepes mnpoben
123421197

CymMMa umcen = 5

VII. Aranus pesynbraToB. Tpetuii aie-
MEHT MaccuBa paBeH 4, MATHI JJIeMeHT
paBeH 1, cymMa 2JIeMEHTOB paBHA 5.

IIpumep 3.21.
V. IIporpamma:

var a: array[1..100] of integer;
n: integers;
begin
writeIn('Beenure xonuuecTro
uuces B Maccuse');
readIn(n);
forvari :=1tondo
ali] := random(101);
forvari :=1tondo
write(ali]," ");
end.

VI. TectupoBanue:
'_OKHO BblBOAA

'BEeIMTE KOJMUECTBO UUCE] B MACCHBE
8
66 44 80 3 100 66 3 78
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IIpumep 3.22.
V. IIporpamma:

var a: array[1..100] of integer;
n, k: integer;
begin
writeIn('Beenure xonuuecrro
unces B Maccuse');
readIn(n);
for var i:=1 tondo
begin
ali]:=2*random(10, 35);
write(a[i], ' ");
end;
writeln;
writeIn('Beenure k');
readIn(k);
write(alk]);
end.

VI. TectupoBaHue:

OKHO BbIBOA@

BBeIIMTe KOIMYeCTBO UMCeJI B MAaCCuBe
7

50 56 66 60 32 24 66

Beemure k

5

32

IIpumep 3.23.
V. IIporpamma:

var s: array [1..20] of string;
n, k1, k2: integer;
begin
writelIn('Komuuecrso yuauyxca ');
readIn(n);
writelIn('oavmmmn');
forvari :=1tondo
readln(s[i]);
writeIn('kl u k2");
readIn(kl, k2);
for var i := k1l to k2 do
writeln(s[i]);
end.

IIpumep 3.22. HanucaTths mporpamMmmy,
KoTopasa copMuUpyeT MaccuB mM3 N Uer-
HBIX umnces us orpeska [20; 70] cayuaii-
HBIM 0oOpasoM. BeiBecTum Ha sKpaH K-ii
9JIEMEHT MaCCHUBA.

OTanbl BbINOMHEHUS 3afaHus

1. icxomHuble JaHHBIC: MAaCCUB & U KO-
JIMYECTBO BJIEMEHTOB N.

II. PegysbTaT: UICKOMBII 9JIEMEHT.

III. Anropurm perieHus 3agaumn.

1. BBog uCXOAHBIX JAHHBIX.
2. T'enepanusa maccusa.

1.1. YTo0OBI 57€MEHTHI MacCCUBA
ObLIM TOJIBKO YEeTHBIMU, He00XO-
OIUMO KaKIBbIN MOJyUYeHHBIN dJe-
MEeHT YMHOKaTh Ha 2.

1.2. IToCcKOIBKY 9JIeMEHTHI YMHO-
JKaloTCA Ha JBa, I'PAHUIBI UCXO[-
HOTO OTpe3Ka HY:KHO YMEHBIIUTH

B JBa pasa.
1.3. BeiBog MaccuBa IO dJie-
MEHTaM.
3. Beox smauenuss K u BuIBOZ pe-
3yabTara.

IV. Ontucanme mnepeMeHHBIX: a —
array[1..100] of integer; n, k —
integer.

IIpumep 3.23. HanucaTths mporpamMmy,
KOoTopas BBENET C KJABUATYPHI CIHCOK
damMuInii yyamnmxcsa U BbIBEJET U3 HEro
damuanuu ¢ gomepamu ot kK1 mo k2.

OTanbl BbINOMHEHUS 3afaHus

I. UcxomHble maHHBIE: MAacCUB S U KO-
JUYECTBO ydamuxcs N, Homepa (Qamu-
gauii — k1 u k2.

II. PesysbTaT: CcIimcok 3amaHHBIX (a-
MUJIAH.

III. AsnropuTM™ pelnreHUs 3aJaduu.

1. BBog MCXOAHBIX JAHHBIX.
2. BeiBoz pesyibrara.
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IV. Onucanme mnepeMeHHBIX: S —
array[1..20] of string; n, k1, k2 —
integer.

IIpumep 3.24. 3azarb caydailHBIM
o0pasom jgBa MaccuBa X u Y, comepsKa-
mux mo N umcea us orpesxa [100; 300],
m MaccuB R, comep:kaiuii N ywmcesa u3
orpeska [5; 100]. IlocTpouTh Ha 3Kpa-
He OKPYKHOCTH, KOOPAMHATHI I[EHTPOB
KOTOPBIX XpaHsATCA B MaccuBax X u Y, a
pamuycel B Mmaccuse R.

OTanbl BbINONHEHUs 3a4aHust
I. Mcxomuple paHHble: MaccuBbl X, Y,
R m KonmuecTBO d7€MEHTOB N.
II. PesynbTaT: PUCYHOK N OKPYKHO-
CTe.
III. AsnropuTM™ perieHus 3aJaquu.

1. BBog MCXOOHBIX JaHHBIX.

2. 'enepanus MacCUBOB.

3. YcTaHOBKA HMPO3PAYHOr0 CTUJISA
3aJINBKU JJIA TOT0, 4YTOOBI M300pa-
JKaJINCh OKPYKHOCTH, a He KPYI'U.

4. BriBog pesyabTaTa.

IV. Onucanne nepemenusix: X, Y, R —
array[1..100] of integer; n— integer.
Bce paccMoTpeHHBIE BBIIIE CIIOCOOBI
BBOZA UM BBIBOJA MACCHBOB YHIBEPCAJIb-
HBI 11 MOT'YT MCIIOJIb30BAThCS JJIsI PA3HBIX
KOMIHMJISATOPOB sA3bIiKa Pascal. B cpene

IIpumep 3.23. IIpodonicenue.
VI. TectupoBanue:

OKHO BbIBOAA
KomnuuecTBO ydammxcsa

damMunmm
BeJjsios
ViBaHOB
KopoJsies
IleTpor
Cumopos
SAmxuH
k1l m k2
B

3
KopoJsies
IleTpoB
Cumgopos

IIpumep 3.24.
V. IIporpamma:

uses graphABC;
var X, Y, R: array[1..100]
of integer;
n: integers;
begin
SetWindowSize(400,400);
writelIn('Beenure xonuuecrro
uuces B Mmaccuse');
readIn(n);
writeln(n);
forvar i :=1tondo
begin
X[1]:= random(100,300);
Y[i]:= random(100,300);
R[i]:= random(5,100);
end;
SetBrushStyle(bsClear);
forvari :=1tondo
circle(X[i],Y[i],R[1])

Pascal ABC.Net pmomosHuUTEJBHO pea- end.
Ju30BaHbl KoMaHALI Print u println,

C TIOMOIIBI0 KOTOPBIX MACCHUB MOYKHO — _
BBIBECTH 0e3 MCIIOJIF30BAHUA KOMAHIbI L  GraphABC.NET =

VI. TectupoBanue.

IIUKJIA. ROMaHI_[a pri nt(b); BBIBEZIET BBE‘JJ.HTE KONWYECTBO HYKCEN B MaccuBe
9JIEMEHTBI MaccuBa b B KBaapaTHBIX W
cKOOKax uepes 3amaryio: [1,2,3,4,5,6].

Komanpa println mocse BeiBosa mac-
CHBa [IOIOJHUTEJIbHO IIEPEBOJUT KYyPCOP
HA HOBYIO CTPOKY. OJIEMEHTHI BBIBOISAT-
cA TaK ’Ke, KaK U IIPU HCIOJb30BAHUU

KOMaHABI Print. —_—
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1. Y10 Takoe maccup?
2. Kak onucbiBaoTCs MaccuBbI?
3. Yt0 Takoe pasmep maccusa?
4. Kakne onepaunn [onycTumbl s MacCcuBoB?
5. Kakne cnocobbl 3agaHna 3Ha4eHUn anemeHTaM MaccuBa Bbl 3HaeTe?
6. Kak MOXHO BbIBECTU MaccuB?

- \E YnpaxHeHusa

Mcnonbays npumepsl 3.14—3.18, BbINONHUTE crnegyolve 3ajaHus.

1. BBenuTe 5 unces m BHIBEAUTE WX B OOHON CTPOKE.

2. BeeguTe 7 unces u BBIBEAUTE UX B OLHOI CTPOKE B 00OPATHOM IIOPAIKE.
3. 3agmatitTe 10 cay4yaiiHBIX UMCEJ U BBIBEJUTE UX II0 OMHOMY B CTPOKE.

4. BeiBenuTe Ha 9KpaH dJI€MEHTHI MacCuBa, 3aJaHHOTO B mmpumepe 3.16.

2 WV3meHuTe nporpammy n3 npumepa 3.19 Tak, 4To6bl BbIBOAMIOCH MPOU3BELEHME MEp-
BbIX TPEX 9NIEMEHTOB.

3 Vcnonbaya nporpammbl 13 npumepa 3.19 unu 3.20, 3apaite Maccus U3 N criyYanHbIx
yucen mn3 otpeska [—10; 10]. BoiBeguTe: nepBbii 9NEMEHT; NOCNEOHUIA SNIEMEHT; 3JIEMEHT,
CTOALMIA HA CPeSHEM MeCTe.

4 Beepute maccuB M3 N CTPOK C KnaeumaTypbl. BoiBegute anemMeHTsl Maccuea B o6part-
HOM Mopsiake.

5 [na maccuBa, onucaHHoro B npumMepe 3.2, BBeAMTe [aHHble C KnaBmaTtypbl. 3apaiTe
HOMep y4alllerocs. BeiBegute ero hamunuio.

6° Beegute POCT y4alluxca cBoero Kjacca, opraHnm3osae BBO[ cCriefyloLnm o6pa30M:

BeeIuTe KOJIMUECTBO ydallMxCsa B Kjlacce: 15
BeommTe pocT ydammxcsa
yuammcsa HoMmep 12 165
yuammcs Homep 22 170
ydammmcs HoMep 3: 156

7* [Ins mMaccuBa, onucaHHoro B npumepe 3.3, 3afaiTe 3Ha4YeHUs CryYalHbIMU BeLle-
CTBEHHbIMK 4Yuncnammn n3 mHtepeana (—20; 10). BoiBegute 3HaveHua Temnepatyp Ons yka-
3aHHOro guanasoHa gart. [Mpumep BbiBOAa Ana gManasoHa gat ot 1 gekabpsa fo 8 gekabps:

1 nexabpsa Temneparypa Geia = 9.4

2 nexabpsa TeMneparypa Ceuia = —11.8

3 mekabps Temneparypa Opia = -16.6

4 nexabps TeMneparypa Owia = 8

5 nexabps TeMmneparypa 6uia = 0.9

6 mexabps TeMreparypa Owgia = —9.3

7 nexabps Temneparypa Geuia = —11.5

8 mekabpsa TeMneparypa Obuia = 6.6

8 | MiameHute nporpammy 13 npumepa 3.24 Tak, 4TO6bl OKPYXXHOCTU PUCOBANNCH PasHbI-
MU LBeTamm.
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§ 4. BoinonHeHue apudmeTm4eckKux AenucTeum
Haj anemMeHTaMu maccuBsa

4.1. Berunciaenue cymMm
M IIPOU3BENEHUN 3JI€MEHTOB MAacCCHBA

Omnepanuu, BBIIOJHAEMBIE C BJIEMEH-
TaM{ MacCCHUBa, COOTBETCTBYIOT OIl€pAaIlu-
sIM, KOTOpbIE BBITIOJHIIOTCA HaJ 6a30BbIM
THUIIOM 3JIEMEHTOB MaccuBa (mpumep 4.1).

IIpumep 4.2. 3agaH 0OJHOMEPHBIH Mac-
cuB M3 IeJbIX umceis. Halitu cymMmmy u
IIPOM3BE/IeHIIe 3JIEMEHTOB 9TOT'0 MacCHBA.

I. UcxomHble JaHHBIE: MacCuB a U KO-
JIMYECTBO BJIEMEHTOB N.

II. Pesynbrar: S — cymMMa 3J1€MeHTOB
u P — mpousBeeHMe 5JIeMeHTOB MaccuBa.

III. AsnropuTM™ pelieHus 3aJavuu.

1. BBog mcxomHBIX maHHBIX. Mac-
CUB BBOIUTCS IO3JIEMEHTHO C KJa-

BUATYPHIL.
2. Ompenesenre HAUYAJBLHOTO 3HA-
yenusd s cyMmmbl (S = 0) u gaa

mpousBenenus (P := 1).

3. B nmukJe mobaBJisieM ouepemsHOn
9JIEMEHT MacCHBa K CyMMe U K IIPO-
U3BeIeHUIO.

4. BeiBog pesyJbTaTa.

IV. Onucanme mnepeMeHHBIX: a —
array[1..10] of integer; n, S, P —
integer.

IIpumep 4.3. H3BeCTHBI OTMETKHU
mo mHpopmaTtuke Bcex yuamuxca 10 B
KJlacca 3a IIepBYI0 YeTBEepTh. YcCIeBae-
MOCTbB B KJiacce OyeM CUMTATh XOPOIIIe,
eciau cpegHui 6aJjyi GoJsbIe 7, ILJIOXOM,
ecsqiu cpenHuii 6ajya HUMKe 4, B OCTAJb-
HBIX CIyYasiX — YCIeBAE€MOCTb CPeIHSI.
OmpemenuTh ycIieBaeMOCTL KJacca IIo
3aJaHHBIM OTMETKAaM.

I. UcxomHble maHHBIE: MAcCuUB a MJId
XpaHeHns OTMETOK 1 KOJIMYeCTBO yua-
mmxes nN.

IIpumep 4.1.

Eciu 6a30BBIM THIIOM 3JIEMEHTOB Mac-
cuBa sBJsieTcs Tun integer, to mus sie-
MEHTOB MAaCCHUBA IOIMYCTUMBI CJIELYIOIVe
omepanuu: +, —, *, div, mod.

Eciu B MaccuBe XpaHATCA YMCJa TUA
real, To gomycruMbIME OyAyT Oomepauu
+, - % /.

Ecnu B MaccuBe XpaHATCS CTPOKHU, TO
IUIsT KasKJOr0 ero 9JIeMEHTa AOMYCTHMBI
CTPOKOBBIE (DYHKITUU U IIPOIEAYPHI.

IIpumep 4.2.

V. IIporpamma:

var a: array[l1..10] of integer;
n, S, P: integer;
begin
write('Beegure n =");
readIn(n);
writeIn('Beonure snemenTe');
forvari :=1tondo
read(ali]);
S :=0;
P:=1;
forvari :=1tondo
begin
S =S+ ali];
P:=P*ali];
end;
writeIn('Cymma = ', S);
writeIn('lipouzsenenne = ', P);
end.

VI. TectupoBanue.

OKHO BbiBOAA
BBemure n = 5
BBOJ_T,]'/I'I‘e BIIEMEHTHEL
32 44 -1 3

Cymma = 51
[lpousBeneHue = —-792

VII. Ananus pesynbraToB. IIpoBepurh
MPaBUJIBHOCTD BBIUMCJICHUN MOYKHO Ha
KaJIbKYJISITODeE.
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IIpumep 4.3.
V. IIporpamma:
var a: array[1..30] of integer;

n, S: integer; Sr: real;
begin

write('KommuecTro yuammxca ');

readIn(n);
writeIn('Beogure ormerxn');
forvari :=1tondo
read(alil);
S :=0;
forvari :=1tondo
S =S+ ali];
Sr:=S/n;
if Sr > 7 then
writeln('Xopomas")
else
if Sr < 4 then
writeIn('imoxas")
else
writeIn('Cpenuasa');
end.

VI. TectupoBaHue.

OKHO BbiBOAA

KonmuuecTBO ydaummxcsa 5
BBOOMUTE OTMETKMA

10 5 6 8 9

Xopomas

IIpumep 4.4.
V. IIporpamma:

var Kol, Cen: array[1..50] of
integer;
n, Sum: integer;
begin
write('Beenure KoMMUeCTBO
BUIOB TOBapoB ');

readIn(n);

forvari :=1tondo

begin
writelIn('Beenure xonmuecTso

ToBapa', I, ' 1 ero ueny ');

read(Kol[i], Cen[i]);

end;

Sum :=0;

forvari :=1tondo
Sum = Sum + Kol[i]*Cen[i];
writeIn('Cymmapras crouMocTh

ToBapos =', Sum);
end.

II. PegysbTaT: OMHO M3 CJOB — <«XO-
poIlias», «CPemHsA», «ILJIOXas» B 3aBU-
CUMOCTHY OT 3HAUEHUs CcpeaHero OaJiia.

II1. Anropurm perieHus 3agaumn.

1. BBox mcxomHbIx paHHBIX. CHa-
yajla BBOAUM KOJUYECTBO ydUaIl[UX-
cs B KJlacce, 3aTeM MAacCCUB OTMETOK
(I09JIeMEHTHO ¢ KJIaBUATYPHI).

2. [lns1 onpeneseHns yCIIeBaeMOCTH
HY’KHO BBIYHCJIUTDL CPeIHUI 0aJ (Ie-
pemennas Sr). Cpeguuii 6aj ompese-
JseTcsd Kak cymMma (mepemeHHas S)
BCeX OTMETOK, JeJieHHas Ha KoJimde-
CTBO yuamumxcsa B KJacce. HauasinHOe
s3HaueHme AJsa cyMMbl — S 1= 0.

3. B nmukJe pobaBiisieM ouepemsHOn
9JIEMEHT MACCHUBa K CyMMe.

4. leiuM IOJYYEHHYIO CYMMY Ha
KOJIMYECTBO yUaIlluxcsA B KJiacce.

5. IIpoBepsaem 3HAUeHUE CpPeIHETO
0ajiia ¥ BBLIBOOUM Pe3yJbTarT.

IV. Onucanmve mepeMeHHBIX: a —
array[1..30] of integer; n, S —
integer; Sr — real.

4.2. Berunciaenue cymm
U IPOU3BedeHUli mMpu padoTe
¢ IByMS MacCHBAMHU

IIpumep 4.4. Ha crimaze XpaHSTCS
ToBapbl. (I KasKIOTO BMJa TOBapa W3-
BECTHO KOJIMYECTBO eIUHHII ToBapa u
IeHa 3a eamHUIly ToBapa. OmnpeaeanTb
CYMMAapHYIO CTOMMOCTHL BCEX TOBapOB,
XPaHAILMXCS Ha CKJae.

I. Ucxomurle panuble: Cen — oxHo-
MEPHBIII MacCUB [AJA XPaHEHUS IeHbI
eIVHUIILI TOBapa Kaxkzoro suzga, Kol —
MacCUB [Jis XPaHEeHUs KOJHMUYeCTBa TO-
Bapa KakIOro BHJa, N — KOJUUECTBO
BUJIOB TOBApOB.

II. Pesyabrar: SUM — 3HaYeHHWE CyM-
MapHOM CTOMMOCTH TOBAPOB HA CKJAaJe.
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III. AsropuTM perteHUs 3aJaduu.

1. BBog ucxomHbIX maHHBIX. s
KaJKJoro BHAA TOBapa 3aJaeTcs ero
IleHa W KOJIMYECTBO.

2. CTouMOCTb BCEX TOBAPOB OMJHO-
ro BHUJa OIIpeAeserTcsad KaK IIPOu3-
BeleHNe KosmuecTBa Ha 1eny. Cywm-
MapHas CTOMMOCTL — CyMMa BCeX
TaKUX mpousBenenuii. HauvaiabHOoe
3HaueHne cyMMbI SUM = 0; B muk.Je
K cyMMe IIpuOAaBJISAIOTCS IPOU3Bee-
Hudg Kol[i]*Cenli].

3. BuiBox pesyibTara.

IV. Omnwucanme mnepemenHbIX: Cen,
Kol — array[1..50] of integer;
n, Sum — integer.

4.3*% Hcnmoib30BaHHE MaCCHBA,
2JIEMEHTHI KOTOPOT0 SIBJIAIOTCS
KOHCTaHTAMH

IIpumep 4.5. 3agaHo HaTypaJbHOE
yueso N (N < 5000). OmpegenuTsb, sABJIS-
€TCs JIU 9TO YUCJO ITPOCTHIM.

I. cxomuble maHHBIC: N — HATypPaJib-
HOe YICJIO.

II. PegysnbraT: BBIBOJ
«IIPOCTOE» WMJIU «COCTABHOE».

III. AnropuTM™ pelieHus 3aJauu.

1. BBog MCXOOHBIX JaHHBIX.

2. I3BecTHO, UTO YHCJIO N SBJIS-
€TCs MPOCTELIM, €CJI OHO He JeJINTCS
HU HA OJHO HPOCTOE YHCJIO, He 00Jb-
mee /N. MakcuMajbHOE UHCJIO IO
ycaoBuio — 5000, / ~
CosmaguM MAacCHB KOHCTAHT S N u3
IIPOCTHIX UMCeJI, He OoabItux 71.

3. B nmukje OymeM OeJUTh YHCIIO0 N

HaIGNRﬂOGHSQHCGH,He6OHBHHD(Vn

COOOIIIeH s

! TexHUYeCKUe TAOIUIIBL:

IIpumep 4.4. IIpodoasicerue.
VI. TectupoBanue.

OKHO BbIBOAA

BeBemuTe KOJIMYECTBO BUIAOB TOBAPOB 3
BeBemuTe KOIMYECTBO TOBapa 1 M ero LeHy
52

BBemuTe KOJIMUECTBO TOBapa 2 M €r0 lLEeHYy
73

BBemuTe KOJIMUECTBO TOBapa 3 M €ro LeHYy
45

CymMMapHas CTOMMOCTB TOBApoB =51

IIpumep 4.5.
VYenosue s n[i] <= sgrt(n) mpose-

pAeTcs [OJITO 3a CUYET BBI3OBA (DYHKIIUU
sqrt(n). 9ro ycioBue OOBIYHO 3aMEHSIIOT
9KBHUBAJIEHTHBIM: S n[i]*s n[i] <= n.

V. IIporpamma:

const s n: array of integer =
e, 3, 5,7,11, 13, 17, 19, 23, 29,
1, 37, 41, 43, 47, 53, 59, 61, 67, 71);
var n,i: integer;
begin
writeIn('Beenure uncino');
read(n);
i:=0;
while (s n[i] * s n[i] <= n)
and (nmod s n[i] <> 0) do
1:=1+1;
ifs nlil*s n[i] > n then
writeln('TipocToe")
else
writelIn('Cocrasuoe')
end.

VI. TectupoBanue.

OKHO BbiBOAA OKHO BbiBOAA

BBemuTe dMCIIO

BBenuTe UMCIIO
2027 2021
IIpocToe CocrTaBHOE

VII. Ananus pesyabraToB. IIpoBepuTrsh

IPaBUJIBHOCTh BBIYMCIEHHUI MOKHO HAa
KAJBKYJIATOPE WJIU IIOCMOTPETh B TAOJH-
Ile IPOCTHIX Juce .

http://tehtab.ru/guide/guidemathematics/guidemathematicsfigurestables/simplefigures/

(mara moctyma: 10.02.2019).
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IIpumep 4.6.
V. IIporpamma:

uses graphABC;

var a: array[l1..10] of integer;

n, S, u0, ul: integer;
begin
write('Konuuectso N =");
read In(n);
writeln(n);
writeIn('3nemenTr Mmaccuea');
for var i :=1 tondo

read(alil);

forvari :=1tondo
write(a[il, ' ');

S :=0;

forvari :=1tondo
S =S+ a[i];

uo0 :=0;

forvari :=1tondo

begin

ul:= ul0+trunc(a[i]*360/S);
SetBrushColor(clRandom);
Pie(150,150,100,u0,ul);
u0 :=ul;
end;

end.

VI. TectupoBaHue.

KonnyectBon =5
IneMeHTbI MaccuBa
60 80 7590 55

U XPaHAIINXCA B MacCUBe KOHCTAHT.
Ecau uwmciao N He pasgenmioch HU
Ha OZHO U3 HUX, TO OHO — IIPOCTOE,
“Ha4Ye — COCTaBHOE.

4. ITpoBepsaem, ¢ KAKUM YCJIOBUEM
3aKOHYMJI PA0OTy IIMKJI: YUUCJIO SAB-
JII€TCS TPOCTBHIM, €CJAU IIOCJIeTHU!MI
IPOCMOTPEHHBIN 3JIEMEHT MacCcuBa
Gosbime /N (4MCIO HM HA UTO He
pasaeinjoch).

5. BuiBom pesyibTara.

IV. Onucanme mepeMeHHBIX: S N —
constarray of integer; n, 1 — integer.

4.4. IlocTpoeHne KPpyroBou
JMarpaMMBbI

IIpumep 4.6. 3Samzan OZHOMEDPHBIR
MacCUB U3 IIeJbIX uuceyg. IlocTpoutsb
KPYroByI0 JamarpaMMy II0 YKCJIOBBIM
JaHHBIM, XpaHAIMuMcsa B maccube. Ha-
nmpuMep, OJs D 3JIeMEHTOB MacCuBa —
60, 80, 75, 90, 55.

I. UcxomHble maHHBIE: MAcCuUB a MJId
XpaHeHUSA JaHHBIX M N — KOJUUYECTBO
JaHHBIX.

II. PesyabraT: KpyroBas nuarpaMma.

III. AsnropuTM peleHUs 3aavuu.

1. BBox mcxomHbIX HaHHBIX. Mac-
CUB BBOJIUTCA ITO3JIEMEHTHO C KJia-
BHATYPHI.

2. KpyroBasg pmarpamma CcOCTO-
uT 13 N cekTopoB. I'pamycHas mepa
CEeKTOpa OIpeaessieTcs YHNCJIOBBIM
3HAUEHWEM COOTBETCTBYIOIIIETO dJie-
MeHTa B MaccuBe. CymMMapHoOe 3HaUe-
HUe BCeX 9JIeMEeHTOB MaccuBa (Iiepe-
MeHHas S) COOTBETCTBYET BeJnUnHe
B 360° Torma 3HaueHUIO dJIEMEHTA
MaccuBa A[i] OyzeT COOTBETCTBOBATH

BeJIMUYMHA — —_— -

NMpaBoobnagaTtens HapoaHas acBeTa
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3. BolunciasieM cymMMy BCeX dJe-
MEHTOB MAacCHBa.

4. B 1[uKJIe CTPOUM CEeKTOPHI, Ipa-
IycHas Mepa KOTOPBIX paBHA IeJIOi

YaCTU BEJINYMHBI — -

Ug

Ilisi TOCTPOEHUS CEKTOpa HYIKHO
3HATh BEJMUYUHBI ABYX YIJVIOB: Uy U Uj.

3HaueHue = 4+ —— . Bmaua-
ae Uy, = 0. 3arem B IMuKJe MeHAeM 3HAa-
yeHue U, Ha U,. I[BeT cekropa Oymem
3amaBaTh CJOydYaiiHbIM oOpasom. [[nsa
BBIUMCJIEHUS IIeJIOH YacTu MOYKHO WC-
oJIb30BaTh PyHKIMu trunc u round.

IV. Onucanue mepeMeHHBIX: a —
array[1..10] ofinteger;n, S, uy, U; —
integer.

IIpumep 4.6. IIpodoncerue.

VII. IlocTpoiiTe MO 9TUM JaHHBIM AUA-
rpammy B Excel u cpaBuute.

st 3ajaHusi I[BeTAa CEKTOPAa MOKHO
WCIOJIB30BATh MACCUB, COAEPIKAIIUI IIBe-
TOBBIE KOHCTAHTHI:

const d_color: array [1..10]

of Color = (clRed, clOrange,
clYellow, clLightGreen, clGreen,
clTeal, clBlue, clDarkViolet,
cIMagenta, clPink);

KOMaHZ[y 3aJaHudd I1BeTa CEKTOpa HYXK-
HO 6y11e'r 3aMEeHUTH Ha:

SetBrushColor(d_color[i]);

Pesynbrat:

Konnyectso n =10
d/1IeMEHTbI MaccuBa
50 50 50 50 50 50 50 50 50 50

1. Kakne onepauum gonycTuMbl ANs 91EMEHTOB MaccuBa LefbIX Ynucen?
= | 2. Kakne onepaumn gonycTuMbl NS 91eMEHTOB MacCcuBa BELLECTBEHHbIX Yncen?
3. Kak 3anucatb gaHHble B MacCUB KOHCTaHT?

@ YnpaxHeHus

1 [Ona 3apgaun u3 npumMepa 4.2 BbINOSHATE NepeyncieHHble 3afaHus.

1. 3amosiHuTE TA0JIUILY.
n a
1 3 -2-3-5
2 5 12345

3 10 1-3-23432432

NMpaBoobnagaTtens HapoaHas acBeTa
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2. [To6aBbTe B TAOJUITy CBOM 3HAUEHUA N U a.

3. IlonmbiTaliTech momoOpaTh TaKue 3HAUEHUS OJIEMEHTOB MacCHUBa, UYTOOBI
S=P, gman=2,5.

4. Ina n = 10 BBesqiu Bce dJIeMEHTHI MaccuBa, paBHble 9. Kakoii pesysbrar
noayunau? Ilouemy? UTo HYy:XHO HMCIPABUTHL B IporpaMMe AJIsS IIOJYUEHUS
IIPaBUJILHOTO pe3yJbTara?

2 | Ins 3apayv n3 npumepa 4.3 no6asbTe BbIBOL CpeaHero 6anna.

3 B xofe XOKKeWHOro Marya yaansnucb Urpoku o6emx KomaHg. Ons Kaxporo yaaneH-
HOro MrpokKa W3BECTHO BpPeEMS ero OTCYTCTBMSA Ha none. Onpenenvre, Kakas M3 KOMaHp
nposena 60/JblLe BPEMEHU Ha CKaMenke LUTPadHUKOB.

4 [Nnsa 3agadv u3 npumepa 4.5 BbINOMHUTE crieaylollee 3afaHue:

Beegute uucno 5557. lNodyemy nosBunacb owmnbka? [OMOAHUTE MacCUB KOHCTaHT
NPOCTbIMM YMCNamMKU Tak, YTO6bl MporpaMma morna BblgaBaTb OTBET ANA YMUCEN, MEHbLUMX
10 000. (Ansa 3TOro MOXHO BOCMOSIb30BATLCSA CaMOW MPOrpaMMon Unn Tabnuuen NpocTbiX
yucern.)

5 [Ons 3apayun ns npuMmepa 4.6 BbINONHUTE NMepeYdncrieHHble 3aaHus.

1. BHecuTe B mporpaMMy M3MeHEHUS TaK, UTOOBI I[BET CEKTOopa BhIOMpaJics
13 MaccuBa KOHCTAHT.
2%, VIaMeHUTEe MIPOrpaMMy TaK, UTOOBI AUarpaMma BCEerja CTPOUJACh B IIEH-
Tpe rpaduyeckoro okHa. [maMerp Kpyra ompefesseTcsa MeHbBIIell U3 ABYX
BEJIMYWH — IITUPUHONA MM BBICOTOI OKHA.

6* B MaccuBax X M Y XpaHaTCsl KoopauHaTtbl TodeK. [ocTpoiTe MHOrOYronbHUK, 3adaH-

HbI 3TVMK KoopAMHaTamu. 3anpocuTe y nosib3oBaTens HoMepa ABYX TOYEK U MOCTpounTe
LvaroHanb MHOFOYronbHWKa, COEOMHSIIOLLYI0 3TU TOYKMU.

§ 5. NMonck anemMeHTOB C 3afaHHbIMU CBOUCTBAMM

Yesi0BeK IOCTOAHHO CTATKUBAETCS C 5.1. JIuHeliHbIN TOMCK
3aJjauaMy IOMCKa TpebyemMoil wmHDOpPMA-
nuy. TUNWYHBIM OPUMEPOM MOYKET CJIY-
JKUTH paboTa CO CIPABOYHUKAMY WJIU OU- IIOUCK AJIA JaHHBIX, XPAHANIUXCA B Mac-
OJIMOTEYHOU KapTOTeKoii. B coBpeMeHHOM cuBe.

Mupe MHDOPMAILUIO HINYT C UCIOIH30BA-
HueM cetu VHTEpHeT.

PaCCMOTpI/IM, KaK OCYIIIeCTBJIAEeTCA

Cpenu pasHOBUAHOCTEH  IIPOCTeli-

Yro6bl MOUCK OBLI PE3yJIbTATUBHBIM K mnX 3ajad IIOUCKa, BCTPEYAKMNXCA Ha
OLICTPBIM, pPaspabaTbIBaioT 3(D(eKTUBHbIE IIPaKTHUKe, MOYKHO BBIJEJIUTL CJELYIO-
aJIFOPUTMBI TIOMCKA. BasKHYIO0 POJIb B IIPO- IITMe THIbI:

Iecce HOMCKa HH(MOPMAIMHU HUIPaeT CIO- .
co6 xpaHeHuA JaHHBIX. OTHON M3 CAMBIX 1. Haiitu xoTsi OBl OWH 9JIEMEHT,
IIPOCTBIX CTPYKTYP [AJISA 3TOT0 SABJSIETCA paBHbe/'I 3aJaHHOMY 9JIEMEHTY X. B pe-

LI 3yJbTaTe HeOOXOZMMO IOJYYHUTh § —
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uHIEKC (HoMep) sjieMeHTa MacCuBa, Ta-
KoIi, uTo al[i] = X.

2. HatiTu Bce sjieMeHTBI, PaBHBIE 3a-
nanaomy X. B peayibrare HeOOXOIMMO
MMOJYYUTH KOJUUECTBO TAKUX DJIEMEHTOB
u (1au) UX UHAEKCHI.

WNHorma momck opraHusdyercsa HeE IIO
COBITAJIEHUIO C 9JI€MEHTOM X, a II0 BBIIIOJI-
HEHUI0O HEeKOTOPBIX yciyioBuii. IIpumepom
MOKET CJY:KUTDH IIOUCK BJIEMEHTOB, Y/IO-
BJIETBOPSAIOIINUX YCJOBUIO: X; < a[i] < X,,
roe X; u X, 3aaHbI.

Ecau mer mumkaxoii mo0aBOYHOII MH-
dopmaliuu 0 pPa3bICKUBAEMbIX MaHHBIX,
TO CaMBI# IIPOCTOI MOAXOA — IIOCJIeIOBA-
TEJbHBIA ITPOCMOTP DJIEMEHTOB MaccuBa.

Anroput™M, Tpu KOTOPOM [IJs IIO-
WCKa HY)KHOT'O 3JeMeHTa IIOCJIeloBa-
TeJbHO IIPOCMATPUBAIOT BCE JJIEMEH-
THI MAacCHMBa B IIOPSAAKE WX B3aIllUCH,
Ha3bIBAETCs JUHEMHBIM WUJIU IIOCJIe-
aJ0BaTE€JIbHBIM IIOMCKOM.

5.2. IIouck ogHOrO 3JIeMeHTa,
YIOBJIETBOPAIOIIEr0 YCIOBHUIO IMIOMCKA

IIpumep 5.1. 3amaH OZHOMEDPHBIN
maccuB u3 N uwnces. OmpeneanTb, €CTh
JU B HEM XOTA Obl OJWH 3JIEMEHT, paB-
HBIN X (3HAUeHUe X BBOAUTCSH).

I. UcxomHble maHHBIE: MacCuUB a, KO-
JIMYECTBO YHCeJ N, ICKOMOE UMCJIO X.

II. PesynbTar: BBIBOA  COOOIEHUS
«JJIEeMEeHT HaWgeH» HNIU «IJIEeMEeHT He
HalIeH>».

III. AsnropuTM perieHus 3aJavuu.

1. BBox McxXOOHBIX TAHHBIX.
2. ITlycte p — mnepeMeHHas JIO-

THYECKOr0 THIIa, KOTOopas MMeeT

3HAUEHNE <«MCTUHA», €CJU 3SJIEMEHT

AJITOPUTMBI TTOMICKA MOYKHO DPas3gesnuTh
HA aJrOPUTMbI, WCIOJb3YIOIINE HEYIIO-
pPAfOUYeHHBIe HAOOPHI JaHHBIX, W Ha aJIro-
puTMBI, paGoTaroIKe C IIPeIBaAPUTEIHLHO
YIOPAJOUYEHHBIM Ha0OPOM TaHHBIX.

IlpumepomM TMoOMCKa B HEYIOPALOUYEH-
HOM Ha0ope JaHHBIX MOYKET CIYKUTH IIO-
WCK TeTPagyd KOHKPETHOTO YYalllerocs B
CTOIIKe TeTpajell, CIaHHBIX HA IPOBEDPKY.
Yro6bl HAWTH HY:KHYIO T€TPalb, BOSMOK-
HO, IpuieTca nepecMoTpeTs Bece. Ilonck B
cJIoBape — IOUCK B YIIOPAJ0YEeHHOM Habo-
pe IaHHBIX, T. K. BCe CJIOBA PACIIOJIOKEHBI
B as(paBUTHOM TIOPSAIKE.

IIpumep 5.1.
V. IIporpamma:

var a: array[1..10] of integer;
n, x: integers;
p: boolean;

begin
write('Konuuectso N =');
readIn(n);
writelIn('SnevenTs Maccuea');
forvari :=1tondo

read(alil);
write('ducsio X =");
readIn(x);
//TIVHEMHEI [TOUCK B3JIEMEeHTa
p := false;

forvar i :=1tondo

if a[i] = x then

p := true;

if p then

writeIn('2nevent naiinen")
else

writeIn('2nevent ue naimen');

end.

VI. TectrupoBanue.

OKHO BbIBOAA OKHO BbIBOAA

' KommuecTBo n = 5
JJIEMEHTH MacCCUBa
13579

Yyeno x = 6
DJIeMeHT He HalIeH

'KosmmuecTBO n = 5
SJIEMEeHTE MacCuBa
12345

Uyeso x = 4
SJIeMeHT HaMOeH
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IIpumep 5.2.
V. IIporpamma:

var a: array[1..10] of integer;
n, X, k: integer;
begin
write('KosmuecTso n=");
readIn(n);
writeIn('3nemenTs Maccuea');
forvari :=1tondo
read(al[il);
write('Uucro X =");
read In(x);
//TIVIHEHEIN TTOUCK 3JIEMEeHTa
k :=0;
forvar i :=1tondo
if a[i] = x then
k:=1i;
if k=0 then
writelIn('Snevent ue nainen")
else
writeIn('snemvent navinex
Ha mecte ', K);
end.

VI. TectupoBaHue.

OKHO BbiBOAA OKHO BbiBOAA

| KommuecTBOo n = 5
OJIEMEHTH MacCHuBa
13579

Upycyo x = 4

| KomyuecTBO n = 5
DJIEeMEeHTH MacCCuBa
|l 3335

Ypcyo x = 3
DJIEMEeHT HaMIOeH
Ha MecTe 4

IIpumep 5.3.
dparmMeHT IIPorpaMMbI:

//TIVIHEVHBIV TIOMCK BJIEMEHTAa
k:=1;
while (k<=n) and (a[k]<>x) do
kz=k+1;
if k = n+l then
writeln('Snemvent e nainen")
else
writelIn('Snevent Hainex
na mecre ', K);.

OJIeMEeHT He HalOeH

B MacCHUBe HaWAEH, U <«JOXKb» —

B IPOTUBHOM ciiyuae. [[o mpocMoTpa

asemenToB maccuBa p = false.

3. B nmukJje 6yaemM mpocMaTpUBaTh

BCe UHMCJIa B MAcCHMBe WM CPAaBHUBATH

UX C YUCJIOM X.

4. ITocsie OKOHYaHUSA TTOWCKA BO3-

MOJKHA OfHA U3 ABYX CUTYaI[U:

4.1. VIckOMBI#1 9JIeMEHT HalieH
(p := true), T. e. B MaccuBe eCcThb
TaKOM DJIEMEHT a[i], uTo a[i] = X.
4.2. Becb MmaccuB IPOCMOTPEH,
U COBIAJEHUN He OOHAPYKEHO
(p = false).
5. BerBon pesysibrara.

IV. Onucanue mnepeMeHHBIX: a —
array[1..10] of integer; n, X —
integer; p: boolean.

YacTto TpebyeTcss He TOJIBKO OIpeie-
JUTh, €CTh JII B MAcCHUBe MCKOMBLII 3JjIe-
MEHT, HO ¥ YCTaHOBUTh, HA KAKOM MeECTe
OH HAXOIUTCH.

Bynmem xpaHUTb WHAEKC HaliJIeHHOTO
asemenTa (mpumep 5.2) B nmepemenHoi K.
Ilocne BBIMOJNIHEHUS TAHHOI'O AaJITOPHUT-
Ma II0 3HAYEHWIO ITlepeMeHHOH K MOoK-
HO OIIPeNeNINTh, €CTh JU B MAaCCHUBE WC-
KOMBIfl 2JIEMEHT, W €CJH €eCTb, TO TIIe
oH crouT. Ecim B MaccuBe HECKOJBKO
TAKUX 9JIEMEHTOB, TO B IepeMeHHON K
OymeT XPaHUTHCA HOMEDP IIOCJIETHEro
u3 Hux. Ecau Takoro sjieMeHTa HET, TO
3HAUeHUe IepeMeHHOM K He m3MeHuTCs
(k ocramercsa paBubim 0).

Ha npaxkTuke onepamui moucKa Ipu-
XOAUTCSA BBIMIOJHATH JOCTATOUYHO YAaCTO,
W CKOPOCTH pPabOThI IIPOTPaMMbI HAXO-
AUTCA B HpHMOfI 3aBHUCHIMOCTU OT MHC-
M0JIb3YEeMOT'O aJITOPUTMA ITOKCKA.
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B paccMOTpeHHBIX BBIIIIE aJITOPUTMAX
TpebyeTcs IPOCMOTPETh BeCh MacCUB, a-
JKe B TOM cJIyJae, eCJI UCKOMBIH 9JIeMeHT
HaxXOAUTCA B MacCuUBe Ha IEPBOM MECTE.

st cokpallleHUsI BpPEeMEHHU IIOUWCKa
MOXKHO OCTAHABJIMBATBCA Cpasdy MocCJe
TOTO, KaK 9JIEMeHT HalijeH. B aTom ciy-
Yae BeCh MAaCCUB IIPUAETCA IIPOCMOTPETh
TOJBKO TOTZA, KOTIa MCKOMBIH 3JIEMEHT
MOCJeTHUN MJIM ero HeT BooOrie (Ipu-
mep 5.3). IMuxka saxkamumBaeT paboTy,
Korma OymeT HaWeH MCKOMBIN 3JIEMEHT
anbo xorma K = n + 1, 1. e. nyemeHrTa,
COBITAIAIOIIETO C X, He CYyIIeCTBYeT.

*IIpu Taxkoil peasusanuy Ha KasKJIOMH
urepanuu IHUKJa TpebyeTcsa yBeIuuu-
BAThb MHIEKC K M BHIUMC/IATD JIOTUUYECKOe
BBIpa’KeHUe. YCKOPUTb IOUCK MOXKHO,
YIPOCTUB JIOTMUECKOe BhIpaskeHue. Ilo-
MEeCTUM B KOHEIl MacCHUBa JOTOJTHUTEJb-
HBIHM 9JIeMEeHT co 3HaueHueM x. Torma co-
BIIaJIeHNIE C X 00s3aTeILHO ITPOMUB0HIeT, 1
MOJKHO He IIPOBePATH yCJIoBue a k] <> X.
Takoit BcIoMOraTeJIbHBIN 3JIEMEHT dYa-
CTO HaA3BLIBAIOT «0apbepoM» WU «4aCO-
BBIM», TaK KaK OH IIPENSATCTBYET BBI-
XOAy 3a Ipexesbl MacCUBa. B MCXOZHOM
MaccuBe Temepb OymeT N + 1 sjaeMeHT
(mpumep 5.4).

5.3. HaxokaeHue Bcex 3J1eMEeHTOB,
YIOBJIETBOPAIOIIUX YCJIOBHIO IIOMCKA

Ecau Tpebyerca ompemeauTh KOJIHU-
YeCTBO 9JEMEHTOB, YAOBJIETBODPSIIOININX
KaKoOMy-Iu00 YCJIOBUIO, TO JJIA 3STOTO
OIIPEeNeIAI0T OTAEJNbHYIO IePEMEeHHYIO,
3HAUeHVe KOTOpOM yBeauwumBaioT Ha 1
KaXIbIN pas3, Korma HaWaeH HYKHBINA
ajeMeHT. Takyio IlepeMeHHYI0 Ha3bIBa-
or cueryukoMm. [[o mauasa mpocmoTpa

IIpumep 5.4%.
dparmMeHT mporpamMMbI:

//TIIVIHEHEI [TIOUCK C BapbepoM
aln+1] :=X;
k :=1;
while alk]<>x do
k :=k + 1;
ifk=n+1then
writelIn('snement He Hainen')
else
writeIn('dnevent Hainex
na mecte ', K);

V. TectupoBaHme.

OKHO BblBOAA OKHO BbiBOAA

KomuuecTBOo n = 5 | KomMuecTBO n =
DJIeMEHTH MacCCUBa
15671

Upcyo x = 7
JJIeMeHT HalIeH

Ha MecTe 4

12345
Umeyio x = -2

B COBPEMEHHBIX dA3bIKaX IIPOrpaMMM-
POBAaHMWA UCIOJb3YIOTCA  OUOJMOTEKH,
cozepsKamue (QYyHKIUU IJA IOUCKA dJie-
MEHTOB B MaccuBax (U APYTHUX CTPYKTY-
pax panubiX). B Pascal ABC.Net raxwue
(DYHKIIMY peasn30BAHBI TOJIBKO IJIS JIW-
HaMMYECKUX MAaCCHUBOB (pasMep MaccuBa
MOMET U3MEHATBCA BO BPEeMdA BBIIIOJIHE-
HUAS IIPOrpaMMBbl, 3JIEMEHTBI HYMepPYIOT-
ca ¢ mHyad). Onucanue QYHKIUNA MOYKHO
HaWTH B cIpaBOouYHUKe B paszaeine «Mero-
bl PACIIIUPEHUA OJHOMEPHBIX IUHAMUYE-
CKUX MAacCHUBOB». [IpuMep MCIOJIH30BAHUA
(yHKI UM NOUCKaA BCEX dJIEMEHTOB MaCCHU-
Ba, OOJIBINIUX 5:

var c : array of integer;
begin

setlength(c, 10);

for var i :=0to 9do

c[i] = random(l, 10);

printin(c);

c.FindAll(p - p > 5)- Println;
end.

5

SJIeMEeHTH MacCCHUBa

3JIeMeHT He HalieH
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IIpumep 5.5.
V. Ilporpamma:

var a: array[l1..10] of integer;
n, X, k: integer;
begin
write('Konuuectso N =");
read In(n);
writeIn('onevenTs maccuea');
forvari :=1tondo
read(al[il);
write('Uucro X =");
readIn(x); k :=0;
forvari :=1tondo
if al[i] mod x = 0 then
k =k +1;
writeIn('B wmaccuse ', k, '
SJIEMEHT (-2, —0B), KPaTHENL(-X)', X);
end.

VI. TectupoBanue.

OKHO BbIBOAA

' KojmuecTrBo n = 5

OJIEMEHTH MaCCHuBa

12345

Uycno x = 2

B MaccuBe 2 3jieMeHT (-a, —OB),
| KpaTHEDI (-X) 2

IIpumep 5.6.
V. IIporpamma:

var a, b: array[1..10] of integer;
n, X, k: integer;
begin
write('KosmuecTso N =");
readIn(n);
writeIn('onevenTs Mmaccura');
forvari :=1tondo
read(alil);
write('ducnio X =");
readIn(x); k :=0;
forvari :=1tondo
if al[i] mod x = 0 then

begin
k:=k+1; blk] :=1;
end;
writeIn('B vaccuee ', Kk, '
3JIEMEHT (-a,-0B), KpaTHei(-x) ', X);

writelIn('Mecrononoxenme ');
forvari :=1tokdo
write(b[il,' ");
end.

9JIEMEHTOB MACCHBa CUCTUUKY HYIKHO
3aJaTh HauyaJIbHOE 3HAaUeHUe, UJIU, APY-
MMM CJIOBAMU, WHHIUAJU3NPOBATH
3HAUeHMe IlepeMeHHoU. B ciaydae mon-
cueTa KOJMYECTBA 9JIE€MEHTOB, YIOBJET-
BOPAMINMUX VCJIOBUIO, CUYETUUK WHU-
nuaausupyerca Hysaem. s pelreHus
3amaun HYXKHO IIPOCMATPUBaTh BeChb
MAaCCUB.

IIpumep 5.5. 3amadm oOJHOMEPHBIH
MaccuB u3 N ywuceya. OmpenesuTs KOJIu-
YEeCTBO 9JIEMEHTOB, KPATHBIX X B JIMHEN-
HOM MAaccCHBe.

I. UcxomHble maHHBIE: MacCHUB a, KO-
JIUYECTBO UMceJ N, MICKOMOE UMCJTIO X.

II. PesynbTaT: KOJMYECTBO dJIEMEH-
TOB, YIOBJIETBOPAIOIINX yCIOBUO, — K.

III. AsropuTM pereHUs 3aJavuu.

1. BBog MCXOAHBIX HAHHBIX.

2. Uannuanusanusa cueTuynKa.

3. B nmukJe OymeM nmpocMaTpuUBaTh
BCe UKCJIa B MacCuBe U CPaBHUBATH
C HyJIeM WX OCTaTKHU OT JeJeHUs Ha
yueyo X. Eciim ocTaTok paBeH HYJIIO,
TO CUETUMK yBeJanumBaeMm Ha 1.

4. BeiBog pesyJbTarTa.

IV. Onucanme mnepeMeHHBIX: a —
array[1..10] of integer; n, X, kK —
integer.

Eciu Heo6xogmMo He TOJBKO ITOCUU-
TaTb, CKOJBKO 9JE€MEHTOB YIOBJIETBOPSI-
IOT YCJOBUIO, HO M COXPAHUTH MHIEKCHI
TaKUX 9JE€MEHTOB, TO IJs JTOTO MOXK-
HO BOCIIOJIL30BATHCA [JOMOJHUTEIbLHBIM
maccuBoM. Co3gaguM HOBBIA MaccuB b.
Kax Toapko OymeT HaiigeH HeoOXOmu-
MBI DJIEMEHT, ero HHAEKC OyeT 3aHO-
cutbcss B maccuB b. Ilepemennas K Oy-
IeT XPaHUTHL HOMEpP IOCJeIHero 3aHd-
Toro mecta B maccuBe b. Buauame k=0
(mpumep 5.6).
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ITocsie 3aBepireHUss PabOTHI IIEPBBIE
k smemenToB MmaccuBa b OymyT comep-
JKaTh WHAEKCHI UCKOMBIX 9JI€MEHTOB.

Ecau nnsa pelienusi 3agaum moTpeoy-
IOTCS 3HAUeHUWsS BCeX HAWJEeHHBIX dJe-
MEHTOB, TO B IIporpaMMe BO3MOYKHO Ta-
Koe oOpallleHHe K dJeMeHTaM MaccuBa:
alb[i]]. Axpec sjemMeHTa B MacCHBe a
OyZeT ompeneaAThbCS 3HAUEHUEM dJIeMeH-
ra maccuBa b mo agpecy i. as BeiBoga
3HAUCHUII 3JIEMEHTOB B mpumepe 5.6 1o-
CJAeIHUU IIUKJ HY$KHO 3aMEHUTDL Ha

forvari :=1tokdo

write(a[bli]]," ");

5.4. Penrenue 3amay ¢ HCI0Jb30BAHNUEM
QJIropuTMa JUHEHOT0 MONCKA

IIpumep 5.7. NsBecTHBHI pe3yabTa-
Tl IIT mo maremaTuke mJig N UYeJiOBEK.
OmnpenennThb, €CTh JIU CPEeIN HUX XOTS ObI
ONUH UYeJIOBeK C 0aJIjioM BhIlIe X. 3HaUe-
HUe X BBOAUTCS C KJaBUATYpbl. Pe3yis-
TaThl 9K3aMeHa MOJYUYUTEL CJIydYailHbIM
obpazom.

I. Ucxomuble maHHBIE: MAacCUB a, KO-
JUYECTBO Ymcesa N, Yucao X.

II. Pesyabrar: coOOIeHWE COOTBET-
CTBYeT YCJIOBUIO 3aJaYM.

III. Anropurm pelieHus 3agaumn.

1. BBog nMcxXomHBIX HAaHHBIX.

2. IlpocMoTp 5J€MEHTOB C Haua-
aga. Kak TOJIbKO 3JIeMeHT HaliaeH,
OCTaHOBUMCH.

3. Ecau Bechb MaccWMB IIPOCMO-
TPeH, 3HAYUT, B HMCXOIAHOM MacCHUBe
HeT BJJIEMeHTa, Y/AOBJIETBOPSIOIIETO
YCJIOBUIO 3a7aui, WHAUe BBIBOAUM
HOMED HaWIeHHOTO SJeMeHTa.

IV. Onucanue mnepeMeHHBIX: a —
array[1..20] of integer; n, X, kK —
integer.

IIpumep 5.6. IIpodonscenue.
VI. TectupoBanue.

OKHO BbIBOAA

' KosmuecTBo n = 5
DJIEMEHTH MacCHBa
6 3245

Umcio x = 2

B maccuBe 3 sjemeHT (-a,-o0B),
KpaTHHM (-X) 2
MecTonoJjoxeHue

134

IIpumep 5.7.
V. IIporpamma:

var a: array[l1..20] of integer;
n, X, k: integer;
begin
write('KonuuecTso N =');
readIn(n);
writeIn('onevenTs Maccuea');
forvari :=1tondo
begin
ali] := random(0,100);
write(ali]," ");
end;
writeln;
write('ducso X =");
readIn(x);
//TIVIHEHEI [IOUCK C 6apbepoM
an+l] :==x+1;
k :=1;
while (a[k] <=Xx) do
k =k +1;
if k =n+l then
writeIn("Her raxnux")

else
writeIn('3ro uenosex c It ',
k, ', ero Gamn - ', alk]);
end.

VI. TectrupoBanue.

OKHO BbIBOAA

| KomuecTBo n = 10

JJIeMeHTH MaccCyuBa

48 12 96 48 9 95 5 71 77 24
Yucyo x = 80

970 ueyoBek C M3, ero Gamn - 96
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IIpumep 5.8.
V. IIporpamma:

uses graphABC;
var X,Y: array [1..1000] of
integer;
n, k1, k2, R: integer;
begin
write('KonmmuecTso Touek N =");
read(n);
writeln(n);
forvari :=1tondo
begin
X[1]:= random(-200,200);
Y[i]:= random(-200,200);
end;
writeIn('pPanuyc oxpyxHocTu');
read(R);
writelIn(R);
{IlocTpoeH e OKPYXHOCTHU U
ocel KOOpIMHAT}
circle(200,200,R);
1ine(0,200,400,200);
1ine(200,0,200,400);
kl :=0; k2 :=0;
forvari :=1tondo
I X[1]*X[1]+Y[1]*Y[1]<=R*R then

begin
kl =kl + 1;
SetPixel(X[1]+200,200-Y[1i],
clred);
end
else
begin
k2 :== k2 + 1;
SetPixel(X[1]+200,200-Y[i],
clblue);
end;

if k1l > k2 then
writeIn('Buyrpu 6osbme')

else

if kl<k2 then
writeIn('Caapyxu cosbue")

else
writeln('Tlopoeuy")

end.

IIpumep 5.8. B 1Byx auHeNHBIX Mac-
cuBax X W Y, 3alaHHBIX CIAYUYaHHBIM 00-
pasoM, XpaHSTCSA KOOPAUHATHI TOUYEK
miaockoctu (—200 < X[i], Y[i] < 200).
OnpenennTh, KaKUX TOUYEK OOJbIIE —
JeKaIux BHYTPU WUJIW CHapY:Ku obJia-
CTH, OrPAHHUYEHHON OKPYsKHOCTBIO pa-
nmyca R ¢ 1eHTpoM B HauaJie KOOPAUHAT
(bymem cumTaTh, YTO TOUKH, JIesKalllue
HA OKPY’KHOCTH, JIeXKaT BHYTpPHU o0Jia-
ctu). IlocTpouTh OKPYKHOCTHL U TOUKMU.
Toukmn, npumHAAJEKAINE BHYTPEHHeN
o0J1acTi, HAPHUCOBATh KPACHBIM IIBETOM,
a BHeIIIHel 00JacTh — CHUHUM IIBETOM.

I. Ucxomubie mauHble: X, Y — Maccu-
BBI Uumces, R — paguyc oKpyKHOCTH, N —
KOJIMUYECTBO TOUYEK.

II. PesynbTaT: puCyHOK, COOTBETCTBY-
oI YCJIOBUIO 3aJauu, W COOOIIeHUe:
«BHyTpU TOouek Oojbliie», «CHaAPysKU TO-
ueK 6oJibIiey Uau «Touex IMOPOBHY>».

III. AsropuTM™ pelreHus 3aJaquu.

1. BBox ncxomHBIX HAaHHBIX.

2. Nannuanns3amusa CUYeTUUKOB:
kl:= 0; k2:=0.

3. Bynem mpocmarpuBaTh BCe TOU-

KA U I KaXXJAOW IIPOBEPATH ITPU-

HAAJIeIKHOCTh oOsactu. Ecam X° +

+ Y2 < R? TO TOUKa JIEKUT BHYTPU

o0JsacTH, TOTma YBEeJIUUYUM 3HAUEeHUe

cueTunka k1 Ha 1, ecau Hert, TO yBe-

JuuuM Ha 1 sHadeHue cueTunka K2.

4. CpasauMm 3HauveHusi k1 u k2 u

BBIBEJIEM Pe3yJIbTar.

5. ITocKOJIIBKY KOOpAMHATHI TOUEK

mpuHaagesxar orpesky [-200, 200],

TO OCHM KOODPAWHAT MOKHO HAPUCO-

BaTh IIEPECEKAIOIMMUCA B TOUKeE

¢ xoopmuuaramu (200, 200). dnsa

mpeoOpa3oBaHUA KOOPAMHAT TOUYEK

B SKpaHHbIe HYJKHO K 3HAUEHHUIO ab-
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cruccel npubaBuTh 200, a 3HaUEeHNE

OopAWHATHEI HYXKHO OTHATH oT 200

(ocy Y Ha sKpaHe HaAIIpaBJieHA BHUS3,

TIO9TOMY HYJKHO IIOMEHATH 3HAK Op-

nuHaTbl). CTPOUTH TOUYKU MOJKHO B

TOM Ke ITMKJEe, B KOTOPOM IIPOMC-

XOAUT IIPOBEPKA.

IV. Ontucanme mepemenHbIx: X, Y —
array[1..1000] of integer; n, ki,
k2, R — integer.

IIpumep 5.9. Ha ckiaame xpaHATcsA
yCcThle ANMUKU OJA YIIaKOBKU TOBapa.
WsBecTHO, UTO Macca OJZHOTO THaKeTa C
KoH(peraMu X Kr. KakoBa cymmapHas
Macca IIaKeToOB C KOH(MeTaMu, KOTOpHIE
MOXKHO yIIaKOBaTh B TaKue ANUKHU, 3a-
TIOJTHUB AIIUK IEJTUKOM?

I. Ucxomuble maHHBIC: MAacCHUB a, KO-
JUYECTBO Umces N, YUCJIO0 X.

II. Pesysibrar: KOJIMUYECTBO AIUKOB — K,
cyMMapHas macca — S.

III. AsropuTM pelteHUs 3aJaduu.

1. BBox ncxomHBIX HAaHHBIX.

2. Mannuanus3anusd CUeTUUKA U
sHauenus cymmbel: K= 0; S:=0.

3. IIpocmarpuBasg MaccuB, IIPO-
BEPUM, SABJSIETCA JIU TEKYIIUM dJie-
MEHT YMCJIOM, KPaTHBIM X (B 3TOM
ciayJae ANUK OyIeT 3aIloJHeH IeJu-
kKom). Kak ToabKO aJeMeHT HalijeH,
yBeqnuuM cuetunk K mHa 1, a mepe-
MEHHYI0 S — Ha 3HaueHue HaliJeH-
HOT'0O dJIEMEeHTa MaccuBa.

4. BeiBog pesyJbTaTa.

IV. Ontucanme mnepeMeHHBIX: a —
array[1..20] of integer; n, X, k, S —
integer.

IIpumep 5.10. ImeeTcs cuucoK MaJIib-
ynkoB 10 B KJjacca um pesyabTaThl UX
O6era ma 100 m. [lga cmaum HOpMAaTHBA

IIpumep 5.8. IIpodonicenue.
VI. TectupoBanue.

GraphABC.NET - i sl
KonwsecTso Tosex n = 1000
Pajinyc OKpYHHOCTH |
150
CHapywu 1
Gonblwe |

H

IIpumep 5.9.

V. IIporpamma:

var a: array [1..20] of integer;
n, X, Kk, S: integers;
begin
write('KosmuecTBo aumkos:');
read In(n);
writeIn('BuecrumvocTs aumxos');
forvari :=1tondo

read(alil);
write('Macca xonper:"); read(X);
k :=0; S :=0;
forvari :=1tondo
if al[i] mod x = 0 then
begin
k =k +1;
S :=S+ali];
end;

writeIn('Ha cknane',K,'am.");
writeIn('Cymvapnas macca', S);
end.

VI. TectupoBanue.

~ OkHo BbIBOAA

| KONMYEeCTBO SIMKOB: 8
BMeCTMMOCTL SIIMKOB

15 23 64 27 35 10 48 13
Macca koHper: 5

Ha ckiyame 3 sm.
CymmapHasa Macca 60

VII. Awmanus pesyabraroB. SmMuKu,
Y OBJIETBOPSAIOIIVE YCIOBUIO 3aJaUl, IMe-
oT Bec — 15, 25 u 10.
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IIpumep 5.10.
V. Ilporpamma:
var r: array [1..20] of real;

fam: array [1..20] of string;
n, k: integer;

begin

writeIn('Konmuecrso yuaumxca: ');
readIn(n);

writeIn('avmsma npesynerar: ');
for var i :=1 tondo

begin

readln(fam[i]);
readln(r[i]);
end;
writeIn('davyniun e craBmmx
HOopMaTuB:');
k :==0;
forvari :=1tondo
if r[i] > 16 then
begin
k :=k +1;
writeln(fam([i]);
end;
writeIn('He cnanu nopmarus: ', K);
end.

VI. TectupoBanue.

OKHO BbIBOAA
KonuuecTBO ydammxcCs:
5

daMunma U pesyJsbTaT:
JIBaHOB

13.5

IleTpoB

14.0

Cumopos

21

Kopomner

16.1

Bepewmeit

15.9

damMunMy He cOaBUIMX HOPMaTHUB:
CunopoB

Kopomner

He cpamm HOpMaTHMB: 2

VII. Amanus pesysnbratoB. Pesymbrar

Cupoposa 21, a Koposesa 16.1, uTo mpe-
BBIIIAET HOPMATHUB.

Heo0X0oanMO MHpoOeKaTh AUCTAHIIUIO He
0osee uem 3a 16 c. BeiBecTu hamuanu
yyalmuxcsa, KOTOpPble He BBIIOJIHUIN
HOopMaTuB 1o G6ery. CKOJIbKO TaKUX yua-
IIUXcsA B Kjacce?

I. Ucxonuble maHHBIEe: MaccuBbl fam
(bamMunuu yuarmuxcs) u ¢ (pesyabTaThbl
Oera B CeKYyHIAaX), KOJUUYECTBO yUAIUX-
ca n.

II. PegysbraT: damMuaum Tex yua-
ITUXCsI, KOTOPbIe He BBITTOJIHUIN HOpPMA-
THUB II0 Oery.

III. AsnropuTM pelreHUs 3aaduu.

1. BBox McXOOHBIX HAHHBIX.

2. Uannuanusammusa CUeTUMKA:
k:=0.

3. Bynem mpocMmaTpuBaTh MACCHUB
C pe3yJibTaTaM’ U IIPOBEPATDH, ABJIA-
eTCs JIN TEeKYIUU 3JIEMEeHT YMCJIOM
6ouibitie 16 (mopmartus He cpaH). Ec-

JIX TaKoe 3HaueHWe HalileHO, TO BbI-

BemeM asremeHT maccuBa fam ¢ coor-

BETCTBYIOIIIM HOMEPOM U YBEJIUUUM

3HaUeHMe cueTunka Ha 1.

4. BeiBoj 3HAUEHUA CUETUHKA.

IV. Onucanne nepemennbix: fam —
array[1..20] of string; r — array[1..20]
of real, n, k — integer.

IIpumep 5.11%. 3amaH OmHOMEPHBIR
maccuB u3 N messix unces. OnpenesuTsb
KOJIMUECTBO 3JIEMEHTOB, KOTOPLIE SBJIS-
orca yuciamu Cvura. (Hucao Cmura —
9TO TaKOe COCTaBHOE YUCJIO, CyMMa Iudp
KOTOpPOT0 paBHaA cymMMe ITu(p BCEX €ro
IIPOCTBHIX CcoMHOMKHUTeder.) Hampumep,
ypcygom Cmura asiaserca 202 = 2 x 101,
MOCKONMbKY 2+0+2=4,u2+1+0+1=4.

I. Ucxomuble JaHHBIE: & — MAacCCUB UU-
ceJl, N — KOJIMYEeCTBO UHCEJ B MACCUBE.

II. Pesgyabrar: uncaa CMuTta m ux Ko-
JINYECTBO B MacCUBe.

III. AnropuTrm perieHus 3ajgaumn.
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1. BBog MCXOOHBIX JaHHBIX.
2. Uannuannsamusa cueTumnKa:
k :=0.
3. Bynem mpocmaTpmBaTh KaiK-
OBIA OSJEMEHT MaccuBa U OIIpeje-
JSATh, $ABJAAETCA JU OH YUCJIOM
Cvmura. [[ns TpoOBEpKU CO3AaAUM
dyurnuio check, koropasa Oyzer 1o-
JydyaTh B KauecTBe IlIapaMeTpa bdJie-
MEHT MAacCHUBa, a TaKsKe BO3BpaIllaTh
sHauenme true, ecjau YMCJIO ABJIAET-
ca umcaom Cmura, u False B mpo-
THBHOM CJIyYae.
3.1. Haitizgem cymmy mudp
quca.
3.2. Bynem packJagblBaTh UIC-
JIO Ha IIPOCThLIEe MHOMKUTEJIU U IJIS
Ka)KJIOrT0 MHOMKHUTEJII HaXOIUTh
cymMmy nudp.
3.3. IIna pasjgosKeHus UYucaa
Ha IIPOCThIe MHOMKUTEJU OymeMm
IeJUTh €ro cHauaja Ha 2 (IIoKa
nenuTcs), 3areM Ha 3. Ha 4 uwmc-
JI0 yiKe JeJIuTheA He OyneT, Oymem
IeJUTh eTo Ha D U T. 1. SaKOHUYUT-
cs pasJioyKeHUe Torma, KOrha IIo-
cje BCeX IeJeHWH YHCJIO0 CTAaHeT
paBHBIM 1.
4. Takyxe HaM IOHAZOOUTCA
GyHKIIMS SUM, KoTopas A UIcC-
Ja OymeT BO3BpAIATh €r0 CYMMY
uudp.
IV. Ontucanme mepeMeHHBIX: & — ar-
ray[1..100] of integer; n, k — integer.
IIpumep 5.12*% BamaH oOIHOMEPHBIH
MaccuB u3 N cTpok. Kaskaas cTpoka aB-
JsdeTcAa TPeIJIOKEeHNeM U3 CJOB, pase-
JeHHBbIX mpobemamvu. HaliTu u BbIBeCTU
Te MPemJIOKEHIsI, B KOTOPbIX HEUYETHOE
KOJIMUYECTBO CJIOB.

IIpumep 5.11%.
V. IIporpamma:

var a: array [1..100] of
integer;
n, k: integer;

function sum(x: integer):

integer;
var s: integer;
begin
s :=0;
whille x > 0 do
begin
:=s +xmod 10; x :=x div 10;
end;
sum :=s;
end;
function check(x: integer):
boolean;
var sl, s2, d: integer;
begin

sl :=sum(X); s2 :=0; d :=2;
//pasioxeHye Ha NPOCTHE MHOXMTEJIN
while x <> 1 do
begin
while x mod d = 0 do
begin
s2 1= s2 + sum(d);
x :=xdivd;

end;
d:=d+1;
end;
check :=sl = s2;
end;
begin
writelIn('Kommuecrso');
readIn(n);

writelIn('onevenTa');
forvari :=1tondo
read(ali]);
k :=0;
writeln('Uucna Cvnra');
forvari :=1tondo
if check(a[i]) then
begin
inc(k);
write(ali], ' ");
end;
writeln;
writelIn('Bcero - ', K);
end.
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IIpumep 5.11%. IIpodonsicerue.
VI. TectupoBaHuUe.

OKHO BblBOAA OKHO BblBOAA

KosmmuzecTBO KomuuecTsO
5 5
OJIeMEeHTEH SJIeMEeHTH
202 3 323 85 117 88888

Uucya Cvmra Yucrna Cvmra
202 3 85

Bcero - 3 Bcero - 0

IIpumep 5.12.
V. IIporpamma:

var a: array [1..100] of
string;
n, k: integer;

function check(x: string):

integer;
var
s, len: integer;
begin
s :=0;
X ="' 1 +4+X;

len = length(x);
forvari :=1tolen-1do
if (x[1]="' Dand x[i+1] <>"'")
then
inc(s);
check :=s;
end;

begin
writelIn('KomuecTro');
readIn(n);
writeIn('snemenTe'");
forvari :=1tondo
readln(alil]);
k :=0;
writeln;
writelIn('Vckowmere crpoxm:");
forvari :=1tondo
if check(a[i]) mod 2 <> 0 then
begin
inc(k);
writeln(alil);
end;
writeIn('Bcero - ', K);
end.

I. UcxomHble maHHBIE: a — MAaCCHUB
CTPOK, N — KOJMYECTBO CTPOK B MacCUBE.
II. PesgysbTaT: MCKOMBIE CTPOKHU U WX
KOJIMYECTBO.
III. AsnropuTM™ peleHus 3aJavuu.
1. BBog uCXOAHBIX JAHHBIX.
2. Naunuaansanusa cueTunKa:
k :=0.
3. Bynem 1mpocmaTpuBaTL KaiK-
IYI0 CTPOKY U OIIPeIeATh, CKOJIBKO
B Hel cJyioB. [na mpoBepku cospma-
oum pyarnuio check, xoropas Oy-
JIeT TIOJIyYaTh B KauecTBe mapaMeTpa
DJIEMEHT MacCUBa M BO3BpAaIllaTh KO-
JIMYECTBO CJIOB B CTpokKe. Eciu Ko-
JINYECTBO CJIOB SIBJISETCS HEUETHBIM
YHCJIOM, TO BBIBEIEM CTPOKY U yBe-
JUYUM 3HAUEHVE CUETUMKA.

3.1. Ilepex KaKObIM CJIOBOM
MpeaosKeHnsa, KpoMe TIEepPBOTO,
CTOUT TPOoOesI, CJIOBO HAUMHAETC
C CUMBOJIa, KOTOPBII ITPoOeioM He
ABJIAETCH.

3.2. [lobaBuM 1pobes Iepen
MEePBBIM CJIOBOM, TOTZA KOJU-
YeCTBO CJIOB OyIeT OIpenessaThb-
¢ KOJMUYECTBOM COUYETAHUI IIap
CHMBOJIOB: Ipo0eJs 1 He Ipobel.

IV. Onucanme mepeMeHHBIX: a —
array[1..100] of string; n, k —
integer.

IIpu BBOZIe HAHHBIX AJIA TECTUPOBAHUS
IIpOrpaMMbl HYsKHO IIOMHUTD, YTO ITOCJIE
KasKJOTr0 TMPenJosKeHUs Heo0XOImuMO
HasKmMaTh Kjasuiny Enter.

B pmanmHOM ciyuae cTpoKa KakK THUI
JTaHHBIX MOMKET He COOTBETCTBOBATH
CTPOKe B OKHe BbIBOjJa. B mpumepe 5.12
BBOJATCS 3 CTPOKIU:

1. «<MHorme KoMIaHuu paspabaThIiBa-
IOT CBOU IIpaBUJIa 1o 0hOPMIECHUIO KOAa».
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2. «B HUX mpomnucaHbl TaK:Ke IpaBuU-
Jia UMEHOBAaHUSA IIePEeMEeHHBIX».

3. «Kommanusa Microsoft wucmosbsyer
TaK HA3BIBAEMYIO «BEHI'€PCKYIO0 HOTAIIUIO».

B oxme BBIBOJA KOJUYECTBO CTPOK
MO2KeT ObITH 0O0JIbIlle (Ha PUCYHKe ux 6).

To, KaK OyAYT BBITJIALETH BBOAUMBIE
CTPOKU B OKHE BBIBOZIA, 3aBUCUT OT IIIU-
puHBl OKHa mnpuiokeHus PascalABC.
NET. Ha O6oJbIIIOM MOHHUTOPE, €CJHn
OKHO IIPUJIOYKEHUS PasBEepPHYTO HA BeCh
9KpaH, CTPOK MOXKET OBbITH TPHU.

KoMnuiAaTop ompemesiser, YTO BBOJ
CTPOKM B3aKOHUYEH, ecjau Obljaa HasKara
kjgaBuina Enter. Buemmuuii Bug CTPOK B
OKHe BBIBOJA AJIsI KOMIIUJISATOPA HEe mMe-
eT 3HaueHU.

IIpumep 5.12. IIpodoasicerue.
VI. TectrupoBanue.

OkHoO BblBOAA

KommuecTBO

3

DJIEMEHTH

MHOTMe xoMIaHuu paszpabaTHBaT
CBOM IIpaBmiia IO OQOopMIIEHMIO KoZa .

B HMX NPOIMCAaHH TaKxXe MpaBuia
VIMEHOBaHMS [I€PEMEHHHX .

KoMmnaumusa Microsoft mcnomp3yeT Tak
Ha3HBaEMyl «BEHTEPCKYID HOTaLMIO» .

VICKOMEIE CTPOKM

B HMX NPOIMCAaHH TaKxXe paBuia
VIMEHOBaHMS [I€PEMEHHHX .

KoMmnanmsa Microsoft mcnomp3yer Taxk
Ha3HBaEMyl «BEHTEPCKYID HOTaLMIO» .

' Bcero - 2

- 1. Y10 Ha3bIBAOT NocnegoBaTesfibHbIM MONCKOM?
* | 2. Kak onpegenuTb, 4TO B MaccuBe Oblfl HAWOEH 3M1EMEHT C OMpefeneHHbIMU CBOWM-

cTBammn?

3. Anqa yero MCNOoNb3YyKT NepemMeHHble «CYETUUKN»?

4. Y10 Takoe vHMunanmnaaumsa nepemMeHHon?

@ YnpaxHeHus

1 [Ons npumepor 5.1 —5.3 BbINONHUTE NepeYvucrieHHble 3ajaHus.

1. 3amoJiHuTe TAOJIUILY.

Ne n Maccus

1 5 21472016

2 5 23456

3 7 2468101112
4 5 6391215

X Pesynbrar
20

2. [lo6aBbTe B TaOJAUITY CBOU NaHHBIE, TAKUE, UTOOBI MCKOMBIN 9JI€MEHT ObLI
TIePBLIM B MACCHUBe; IIOCJETHUM B MacCUBe.

3. Kakoii oTBeT BbIJACT KaKJas 13 IPOrpaMM, €CJIH B MACCHBE HECKOJIBKO
9JIEMEHTOB, YAOBJIETBOPAIOIINX yca0BUIO 3amaun? [Touemy?

4. Yto HYXHO U3MEHUTh B IIporpaMme 5.2, 4ToObI BBILABAJICA He IIOCJIeIHUI
13 HAWJIEeHHBIX 5JIEMEHTOB, a IIePBBIH?
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5. UTo HYy»KHO U3MEHUTDH B IIporpaMmme 5.1, uTOOLI BhIgaBaJiCs He IIOCJIeTHMIHA
13 HAWJIEeHHBIX 9JIEMEHTOB, a IIePBBIH?

6. Usmenute ycaoBrue mukaa While mpumepa 5.3 Tak, 4ToOBI HCIIOJIBL30BA-
Jlach JormuecKas omepaiiusa NOL.

2 PocT yHalwmxcs Knacca npeacTaeneH B Buae maccuea. OnpeaenunTe KONMHYecTBO y4a-
LLIMXCS, POCT KOTOPbIX 6OSblE CPeaHero pocta no Knaccy.

3 3apaHbl hamunmm 1 pocT yyawmxcsa 10-ro knacca. BeiBectn hammnmm Tex yyawmxcs,
POCT KOTOPbIX MEHbLLE CpefHero pocta no Knaccy.

4  3BecCTHbI JaHHble O nnowagn N cTpaH (B MJTH KB. KM) N 4YNCNEeHHOCTN HaceneHus
(B MJTH )KVITeﬂeVI). BbiBegute HOMepa Tex CTpaH, MNJIOTHOCTb HaceneHnsa KOTOpPbIX 6onbLue X.

5 [nsa ynpaxHeHus 4 no6aBbTe BO3MOXHOCTb BBOAWUTbL M BbIBOAUTb HA3BaHWUS CTPaH.

6 ' Onpepenute, eCTb 1M B IMHEMHOM MaccuBe XOTs Gbl OAMH 3NIEMEHT, KOTOPbIN ABNSeT-
CAl HEYETHbIM YMCNOM, KpaTHbIM 7. Ecnu ga, To cnegyeT BbIBECTU €ro HOMep.

7* B nuHerHOM mMaccuBe HamguTe U BbiBeOUTE BCE MPOCTblE YMUCa C HEYETHOW CyMMOM
umdp. YKkaxunTe, CKOIbKO YMCen BbIBENN.

8" B nuHeiiHOM MaccuBe HanguTe U BbiBeguTe Bce uucna Apmctpodra. (Yucrnom Apwm-
CTPOHra HasbiBaeTCA Takoe 4YMUCNO, KOTOPOE PaBHO CyMME CBOWMX LMAP, BO3BEOEHHbIX B
CTeNeHb, PaBHYI0 KONMYECTBY ero umdp. Hanpumep, 4yncnom ApMCTpOHra SBASIETCA YMCNO
371 : 371 = 3% + 78 + 18 = 27 + 343 + 1.) YKaxure, CKONIbKO YMCEN BbIBENN.

9 3apaH ogHOMEpHbI MaccuB U3 N cTpok. Kaxzas cTpoka siBNsieTcs npeanoxXeHnem u3
CNoB, pasfefieHHbIX Npobenamu. Hagute v BbiBeauTe Te NpPensioXeHus, B KOTOPbIX eCTb
CNoOBa, Ha4yMHaKOLMECH Ha FMACHYH (CTPOYHYIO WKW MPOMUCHYHO).

§ 6. MakcumanbHbIA U MUHUMAarNbHbIA 3JIEMEeHTbl MaccuBa

IIpumep 6.1.
V. IIporpamma:

var a: array[l1..20] of integer;
n, max: integers;
begin
write('Konuuectso N =');
readIn(n);
writeIn('onevenTs Maccuea');
forvari :=1tondo
read(ali]);
max = a[l];
forvari :=2tondo
if ali] > max then
max := a[il;
writeIn('"Makcumym = ', max);
end.

6.1. ITouck MaKcUMaJbHOIO
(MHHMMAJHHOTO0) 3JIeMEeHTa B MaCCHBe

OueHb YacTO IJIs PeIIeHUS 3agauu
TpebyeTcsa HaXOAUTH He 3aJaHHBIN dJie-
MEHT MacCuBa, a MaKCUMAaJbHBIN (Hau-
OOJIBININIT) WJIM MUHUMAJbHBIA (Hau-
MEHBITINT).

Paccmorpum 3amauy HaXOMKIAEHUSA
MaKCUMaJbHOTO dyeMeHTa. Eciu B mac-
CUBe OMWH-eIUHCTBEHHBLIN JJIEMEHT, TO
OH ¥ ecTh MaKcCHUMaJbHBbIA. Ecam aie-
MEHTOB 0OJIbIIIE OZHOT'0, TO MaKCUMAaJIb-
HBIM B MaccuBe u3 I 9JIeMEHTOB SBJISIET-
cA MaKCUMYM U3 a[i] U MaKCHUMaJbHOTO
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cpenu nepBbix -1 asemenTtos. Haxomnuts
MaKcUMyM OyZeM TOCJiefoBaTeJIbHO,
CpaBHUBAS TEeKYIIIUI 9JeMeHT C MaKCHU-
MyMOM, HaNAeHHBIM HA IIPEIbIIYINeM
miare. Ecau TeKyIiuii sJaeMeHT 0OJbIIle,
TO 3HAUEHWe MaKCUMyMa, HaliJieHHOe Ha
MpeAbIAyINeM Iare, HY:KHO OOHOBUTH
(upumep 6.1).

JaHHBIA aJrOPUTM HAXOAUT 3HAYE-
HUEe MAaKCHUMAaJbHOTO 3JIEMEeHTa, HO He
TO3BOJISIET OIPEeeJUTh, Ha KaKOM Me-
CTe B MacCHBe PAaCIIOJIOKeH STOT MaKCHU-
MaJIbHBIH 3JIEMEHT.

Byznem wucnosb3oBaTh IIepeMEHHYIO
Nn_max ajga XpaHeHUs UHAEKCAa MaKCU-
MaJIbHOTO 3dJIeMeHTa. JSHaueHue Iepe-
MeHHOHU N_max OyxeT usMeHATbCSA TOT[a,
Korma wu3MeHsieTCs 3HaueHue MAaKCH-
MaJIbHOTO sJjieMeHTa (mpumep 6.2).

Eciu B MaccuBe HECKOJBKO dJEeMEH-
TOB WHMEIT MaKCHUMaJbHOEe 3HaueHwue,
TO 3HAUEHMEM IIepeMeHHOU N_maxX OyzeTr
UHIEKC IepBoro m3 Hux. Ecium mcmoss-
30BaTh YCJOBHUE a[i] = maxX, To IIepeMeH-
Has N_max OyaeT XpaHUTL WHIEKC II0-
cJeTHEero 13 MaKCUMAaJbHBIX 9JIEMEHTOB.

B ciyuae, Korma msBecTeH HHAEKC I
9JIEMEHTA MAacCuBa, 3HAUEHHWE DJIEeMEHTa
MOJKHO IIOJIYUUTh, OOPATHUBIINCHL K dJje-
MeHTy 1o umHAeKcy: al[i]. Iloatomy mpm
MONCKe MAaKCHMAaJIbHOI'O 3JeMeHTa [0-
CTATOYHO XPAHHUTHh TOJBKO €ro MHIEKC
N _max. 3HaueHMe MAaKCUMAaJbHOTO 3JIe-
MeHTa — a[n _max] (mpumep 6.3).

Il momcKa MUHUMAJBHOTO 3JI€MeH-
Ta HeOOXOAMMO 3aMEHUTDL 3HAK > B YCJIO-
BUU OIE€paTopa BeTBJIEHUA Ha 3HaAK <
(mpumep 6.4).

IIpumep 6.1. IIpodoasicerue.
VI. TectupoBanue.

OKHO BbiBOAA

'KoymuecTBo n = 5

SJIeMeHTH MaccuBa

12632

MakcyMyM = 6
IIpumep 6.2.

V. IIporpamma:

var a: array[l1..20] of integer;
n, max, n_max: integers;
begin
write('KosmmuecTro N =');
readIn(n);
writeIn('3nemvenTe Mmaccusa');
forvari :=1tondo
read(a[i]);
max = a[l]; n_max :=1;
forvari :=2 tondo
if a[i] > max then

begin
max := a[i]; n_max :=i;
end;
writeIn('"Makcumym = ', max);

writeIn("Ero mecro ', Nn_max);
end.

VI. TectrupoBanue.
OKHO BbIBOAA

|KommmugecTBO n = 5
3SJIeMeHTHE MaccHBa
25351
MakcumyMm = 5

Ero mecTo 2
IIpumep 6.3. PparMeHT TPOrPaAMMBI:

n_max :=1;
forvari :=2tondo
ifali] > aln_max] then
n_max :=1i;
writeIn('"Makcumywm =',aln_max]);
writeIn("Ero mecro ', N_max);

IIpumep 6.4. PparMeHT TPOrpaMMBI:

nmin :=1;
forvari :=2tondo
ifali] <aln min] then
n_min = 1i;
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IIpumep 6.5.
V. IIporpamma:

var a: array [1..20] of real;
n, n_min: integer;
begin
writeIn('Konuuecrro
criopTcMeHoB');
readIn(n); writeln('Bpemsa');
forvari :=1tondo
read(al[il);
//TIOMCK MMHVMAaJIbHOT'O BJIEMEeHTa
n min :=1;
forvari :=2 tondo
ifali] <aln min] then
n_min :=1i;
writeIn('lloGenurens — JABDKHUK
HoMep ', N_Min);
writeIn("'Ero spemsa - ', a[n_min]);
end.

VI. TectupoBanue.
OKHO BbIBOAA

KonmmuyecTBO CIOPTCMEHOB

5

Bpema

6.31 6.17 7.32 6.54 7.03
HobemuTesb — JIEDKHMK HOMEP 2
Ero BpeMsa - 6.17

IIpumep 6.6.
V. Ilporpamma:

var a: array [1..20] of integer;
n, min, k : integer;
begin
write('KosmuecTso N =');
readIn(n); writeln("umcna');
forvari :=1tondo
read(al[il);
//TIOUCK MMHVMAJIbHOTO 3JIEMEeHTa
min = afl];
forvari :=2tondo
if a[i] <min then

min = afli];
//TiomcueT KOJIMdecTBa
k :=0;

forvari :=1tondo
if a[i] = min then
k:=k+1;
writeIn('Muuumaneseiz ', min);
writeIn('Bcrperuncsa ',K,
' paz(-a)");
end.

6.2. Penrenne 3amauy ¢ MCIOJIb30BAHUEM
aJTOpUTMAa MOUCKA MAKCUMAJLHOTO
(MMHNMAJBHOTO) dJIEMEHTAa

IIpumep 6.5. B maccuBe xpaHUTCSA
uHGOpPMAaIUsI O PesyJbTaTax CIOPTCMe-
HOB, YYaCTBYIOIIIUX B JIBIJKHOU TOHKeE.
OmpenenuTs pPe3yJabTaT MOOEIUTENA U
ero HoMep.

I. UcxonHble maHHBIE: MAcCCUB a —
Ymesia, ABJSIONINECS BpeMeHEeM ITPOXO0iK-
IEeHUsS TPacChl, KOJHUUYECTBO CIIOPTCME-
HOB — N.

II. PegysnbraT: aln min] — MWHU-
MaJbHOEe BpeMs, N Min — HoMep mole-
OUTEJIA.

III. AsnropuTM™ perteHus 3aJavuu.

1. BBog MCXOOHBIX TAHHBIX.

2. I perieHUs 3aa4y BOCIIOJIb-
3yeMcsA aJTOPUTMOM ITOMCKA MUHU-
MaJILHOT'O 9JIeMEHTa B MacCHUBe U ero
HoMmepa (mpumep 6.4).

3. BeiBox pesyibTara.

IV. Onucanmne mnepemMeHHBIX: a —
array[1..20] of real; n, nmin —
integer.

IIpumep 6.6. OmpemenuTb, CKOJBKO
pas B JIMHEHHOM MAaCCUBE BCTPEUYAETCH
DJIEMEHT, PaBHBIII MUHUMAJILHOMY.

I. cxomHuble maHHBIE: MacCUB a, KO-
JUYECTBO uuces N.

II. PesysabTar: Min — MUHUMAaJIbHBIN
3jeMeHT, K — KoJImuecTBO MUHMMAJIb-
HBIX.

III. AsnropuTM™ perieHus 3aJavuu.

1. BBog uCXOOHBIX JaHHBIX.

2. ITouck MUHUMAJIBHOT'O DJIEMEHTA.

3. JIuHeHBIA IIOMCK 9JIEMEHTOB,
PaBHBIX MUHUMAaJHLHOMY.

4. BerBox pesyJibrara.
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IV. Onucanme mepeMeHHBIX: a —

array[1..20] of integer; n, min, kK —
integer.

IIpumep 6.7. 3agan MaccuB U3 CJIOB

pasanyHOM AJuHBI. HaliTm B HeM camoe
IJNHHOE U caMoe KOPOTKOEe CJIOBO.

I. UcxomHBle maHHBIE: MacCHUB a, KO-

JIXYeCTBO CJIOB N.

II. PesysnpraT: minS — camoe KO-

POTKOe CJIOBO, MaxX S — caMoOe IJIMHHOE
CJIOBO.

III. AsropuTM perteHus 3aaduu.

1. BBog ucxXogHBIX JaHHBIX.

2. Ilouck camMoro KOpPOTKOT'O CJIO-
Ba. CaMoe KOpPOTKOE CJIOBO — CJIO-
BO, B KOTOPOM MHUHUMAJbHOE KOJIU-
YeCTBO CHUMBOJIOB. /s ero momcKa
MOXKHO BOCIIOJIb30BATHCA AaJTOPUT-
MOM ITOMCKA MUHUMAJBLHOTO 3JI€MEH-
Ta B MaccuBe. OgHaKo, ecam cpaB-
HUBaTh CAMU 5JIEMEHTHI MAacCUBa, TO
cpaBHeHUe OyIeT IPOUCXOIUTEL He II0
nnune!. JI1A cpaBHEHHMS CTPOK IIO
IIMHE HY)KHO WCIIOJIB30BaTh (GYyHK-
IIUI0 BBIYUCJIEHUA [JIUHBI CTPOKU
length.

3. [Ina 1momMcKa caMoro AJIMHHOIO
cJIOBa MOJKHO WCIIOJIB30BATh AaJiro-
PUTM IIOMCKA MaKCHUMAaJbHOTO B3Je-
MEHTa ¥ CpPaBHUBATHb JJIEMEHTHI C
HUCIIOJIb30BaHUEM (OYHKIIUU BBIUYKC-
genusa aauHbl crporu length.

4. BeiBog pesyJbTaTa.

IV. Onucanme mepeMeHHBIX: a —

array[1..20] of string; n — integer;
min_s, max s: string;

IIpumep 6.6. IIpodonsicerue.
VI. TectupoBanwue.

OKHO BbIBOAA
|KosimuecTBO n = 5
Umucia

31211
MyHMMAJIbEHELL 1
Becrperusicas 3 pasa(-a)

IIpumep 6.7.
V. IIporpamma:

var a: array [1..20] of string;
n: integers;
min_s, max_s: string;
begin
write('Konuuectso N =');
readIn(n); writeln('Crora');
forvari :=1tondo
readln(a[i]);
//NOVICK KOPOTKOT'O CJIOBA
min_s :=afll];
forvari :=2tondo
if length(a[i]) < length(min_s)
then
min s :=aflil;
//TIOUCK OJIMHHOTO CJIOBA
max s := af[ll;
forvari :=2tondo
if length(ali]) > length(max s)
then
max_ s :=alil;

writeln('kKoporkoe - ',min_s);
writeIn('Inuuzoe - ',max_s);
end.

VI. TectupoBanue.

OKHO BbIBOAA
KosmuyecTBO Nn = 5
CirsioBa

Bce

Joporm

BEenyT

B

PumMm

Koporkoe - B
IyuHHOEe — IJoporu

! CpaBHeHHE CTPOK OCYIIECTBIAETCA JeKcukorpadmuecku: S1 < S2, eciu Ajad IIepBOTO He-

COBIIAZAIOIIET0 CHMBOJA C HOMEPOM | BEPHO HepaBeHCTBO sl[i] < s2[i] mMaM BCe CHMBOJIBI
CTPOK COBHIAZAIOT, HO S1 Kopoue S2.
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IIpumep 6.8.

h
=
h I I

V. IIporpamma:

uses graphABC;
var a: array[1..20] of integer;
n, max, h, x, yl, y2: integers;
m: real;
begin
write('KosmuecTso N =");
read In(n);
writeln(n);
writeIn('3nemenTs Maccuea');
forvari :=1tondo
begin
read(alil);
write(a[i]," ");
end;
max :-=al[l];
forvari :=2tondo
if a[i] > max then
max := alil;

h := trunc(WindowWidth/(2*n+1));

m = WindowHeight/max;
:=h;

forvari :=1tondo

begin
SetBrushColor(clrandom);
yl := WindowHeight;
y2 =yl - trunc(alil*m);
Rectangle(x, yl1, x+h, y2);
X 1= X + 2*h;

end;

end.

6.3. IlocTpoeHNe TUCTOrPAMMBI
(cTom0uaTON TUATPAMMBI)

IIpumep 6.8. [laH ogHOMEpPHBIN Mac-
CcuUB U3 ILeJbIX uuceJ. IlocTpouTh rucTo-
rpaMMy II0 YMCJOBBIM HAaHHBIM, XPaH-
IITUMCS B MacCHuBe.

I. Ucxomuble maHHBIE: MacCUB a, KO-
JUYECTBO Uuces N.
II. PesyabTart:

rpaMMa.

III. AsropuTM™ pereHus 3aJaduu.

1. BBox ncxXomHBIX HAaHHBIX.

2. 'mctorpamMma cocTouT U3 N mIPs-
MOYTOJIBHUKOB  OOWHAKOBOM  IITU-
PUHBI. DJIEeMEHTBI MaccuBa OIIpeje-
JISTIOT  BBICOTY COOTBETCTBYIOIIETO
npAMOyTroJabHUKA. MakcumaabHOe
3HAUeHWe BJIEMEHTOB MaccuBa (mepe-
MeHHasa Max) ZOJKHO II0 BBICOTE IIO-

mecturbca B okHe (WindowHeight).

n
O6ozmaumm = ————— (Mac-

IIOCTPOEHHAaA auva-

mrabHpii  Koa(puiiment). Torma

3HAQUEHUIO JJIeMeHTa MaccuBa ali]
OyZeT COOTBETCTBOBATH IleJIas YaCTh
OT BeJIUYUHEI a[i] * m.

3. HaxoguM MaKCuUMAaJbHBIN dJe-
MEHT MacCHUBa.

4. B nukJje cTpoOUM IIPSIMOYTOJIb-
HUKU. Bce IpAMOYrOJbHUKYN UMEIOT
ommHakopyio mmupuny (h), paccros-
HUe MeXXJy HUMU MOYKHO OIIpee-
JIUTh PABHBIM HINPUHE IPAMOYTOJIb-
nuka. Torma mumpuHA IPAMOYTOJIb-
HUKa — IeJas 4YacTh OT JeJIeHU:d
mupuHbl OKHA Ha (2N + 1):
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5. IIpu BBIUMCJIEHUU BBICOTHI IPS- IIpumep 6.8. IIpodoncerue.
MOYTOJIbHUKA HYKHO YUeCcThb TO, UTO VI. TectupoBanue.
och Y HalrpaBJieHa CBEPXY BHUS. '~ GraphABC.NET )
6. IlBeT mpAMOyToJbHUKA OyaeM ' Konuuectso n =5
3aJaBaTh CAyYalHEIM 06pPa3oM. SnemeHTbI MaccuBa

7. MecTomoioKeHre IPSIMOYTOIb" g 035420

HUKAa OIIpeAesseTcsl IIePeMeHHOH X.
Hauanbuoe smauenme X = h. Hosoe
3HAUEHUE II0JIyYaeTCs U3 MHPembIay-
Iero yseaudyeHuem Ha 2*h.

8. BreiBog pesyJbrara.
IV. Onucanmne mnepeMeHHBIX: a — |

array(1..20] _Of mteger; n, max, h, VII. IlocTpoiiTe O 9TUM TaHHBIM AUA-
X, y1, y2 — integer; m: real. rpammy B Excel u cpasruTe.

1. Kakon aneMeHT maccuBa siBNieTCs MakcumMasnbHbIM? Kako — MUHMManbHbIM?
= | 2. Kak HanTM MakcumarsbHbIA 35IEMEHT B Maccupe?
3. Kak HanT MUHUMAIbHbIN 3NEeMeHT?
4. Kakum 06pa3omM onpeaenvTb HOMep NepBOro 3iEMeHTa, PaBHOrO MakcUmanbHOMY ?
5. Kak onpenenntb HOMEpP MOCNeAHEro 3fiEMEeHTa, PaBHOro MUHUMAasbHOMY?

@ YnpaxHeHusi

1 W3meHuTe nporpammbl npumepos 6.1 1 6.2 Tak, 4ToObl HAXOAWICA MUHUMASIbHBIA 3ne-
MEHT B Maccuse.

2 [Ins npumepa 6.5 BbINONHWUTE NEPeYUCTIEHHbIe 3aJaHus.

1. HafiguTe HOMEp CIIOpPTCMEHa, IIPUIIIEAIINero Ha (YUHUII ITOCTETHIM.
2. Onpegenute, OLLI JIX IIOOEAUTENb €AUHCTBEHHBIM HJIM €CTh eIlle JILIKHUK,
MIPOIIEAINNI Tpaccy ¢ TAKUM Ke peadysbraTroM (cM. mpumep 6.6).
3. llobaBbTe eIlle OMWMH MacCuB. BBeauTe B Hero (aMHUJIUU CIIOPTCMEHOB.
Peanuayiite nyHKTHI 1—3 Tak, UTOOBI BBIBOAMJIACHL (paMUINA, a He HOMEDP
(cm. mpumep 5.10).

3 B maccvBe XpaHWTCs MHGopMauMsi 0 CTOMMOCTM aeBToMo6unein. Onpegenvte cTou-

MOCTb CamMOro gopororo aBTOMOOMNS U ero HOMep B Maccuee. Ecnn ecTb HECKONBKO Takux
aBTOMOOWUIEN, TO BbIBEOAUTE BCE HOMepa.

4 B maccuBe xpaHUTCa MHopMaLns o cpefHeqHeBHOW TeMnepatype aekabps. Onpeae-
NnNTE, CKOMbKO B fekabpe 6bI110 fHEN C CaMON HU3KOM U C CaMOW BbICOKOW TeMnepaTypon.

5 3apaH maccue U3 cnos. HailiuTe B HeM camoe ASIMHHOE CROBO, 3aKaH4YMBaloLleecs
O6yKBOW a.

6% 3apaH maccuB M3 cnos. Hangute B HEM camoe KOpPOTKOe CRoBO, HadMHalolleecs C
NPONUCHON 6YKBbI.
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7 [Ona npymepa 6.8 BbINONHUTE NMEPEYUCTIEHHbIE 3a0aHus.

1. IsmeHUTE TIpOrpaMMy TaK, YTOOBI IIPU IIOCTPOEHUU AMATPAMMBI UCIIOJIb-
30BaJIach He BCA BBICOTA OKHA, a OCTABAJIUCH IOJIS CBEPXY U CHU3Y.
2. U3meHuTe mporpaMmy Tak, 4YTOOBI CTOJIOMKY CTPOUJINCH 0€3 IIPOMEIKYTKOB

MeXKIy HUMMU.

3. CosmaiiTe MacCuUB IIBETOBBIX KOHCTAHT M MCIOJIL3yHTe 9TH I[BeTa IJId 3a-

KpamuBaHUA CTOJIOMKOB.

4. ITocTpoiiTe JUHEHYATYIO AHUATPAMMY.

8 Mo paHHbIM MaccuBa MOCTPONTE Auarpammy B BUAE NOMaHon fMHUM. COOTBETCTBYIOT
NV opAMHaTbl BEPLUMH JIOMaHOW 3Ha4yeHuaM maccusa?

§ 7. Mpeo6pa3oBaHue aNeMEHTOB MaccuBa

IIpumep 7.1.
V. IIporpamma:

var a: array[l..20] of integer;
n: integer;
begin
write('KosmuecTso N =');
readIn(n);
writeIn('onevenTr maccuea');
for var i :=1 tondo

read(alil);
forvari :=1tondo
begin
if al[i] > 0 then
ali] = ali] * 2;
ifali] <0 then
ali] = ali] + 5;
end;

writeln('Tipectpazosanten maccue');
forvari :=1tondo
write(a[i], " ');
end.

VI. TectupoBaHuUe.

OKHO BbiBOAA
KommuecTBOo n = 5
OJIEMeHTH MaccuBa

3 -20-15
[IpeoGpasz30BaHHEN MacCUB
6 304 10

VII. Ananus pes3yJsbTaToB. JJIEMEHTHI 3
u 5 yBeJUUEHHI B 2 pasa, 9JIeMeHThl —2 U’
—1 yBesmueHsl Ha 5, ajnemeHT 0 ocrajics
HEeM3MEeHEHHBIM.

7.1. OcHoBHBIE 3agaun

Cpenu 3amau mpeoOpasoBaHUS dJie-
MEHTOB MAacCHBa MOYKHO BBIJEJINTHL 3a1a-
YK CJAEAYIOIIUX THUIIOB:

1. IsmeHeHne 5JIeMEHTOB MaccuBa B
3aBUCHUMOCTHY OT YCJIOBUM.

2. O6MeH MecTaMH 5JIEMEHTOB MAacCHBA.

3. YmajieHue sJieMeHTA 13 MacCHuBa.

4. BcraBKa sjieMeHTa B MACCHUB.

PaccmoTpuM Kaskayro M3 3amad.

7.2. I3sMeHeHNe 3JIeMEHTOB MacCHBa
B 3aBHCHMOCTH OT BBINIOJHEHUSI
HEKOTOPBIX YCJIOBUI

IIpumep 7.1. 3azan ofHOMEPHBIH Mac-
CUB IeJabIx umces. IIpeobpasoBaTh ero
DJIEMEHTBI IO CJIeAYIOIEeMY PaBUJIY:
MMOJIOKUTENbHBIE 3JIEMEHTHI YBEJIUYUTH
B 2 pasa, a oTpullaTeJIbHble — YBeJI-
YUTH Ha D.

I. UcxonHuble maHHBIE: OJHOMEDPHBIN
MAaCCUB a, KOJMYECTBO 3JIEMEHTOB N.

II. PegynpraT: mpeoOpa3soBaHHBIA Mac-
CUB a.

III. AnropuTrm perieHus 3agaumn.

1. BBog uMCXOAHBIX NAHHBIX.
2. B mukJe mpoBepseM TeKYIIUit
ajeMeHT. Eciim OH IOJIOKUTEJIbHBIH,
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yMHOKaeM ero Ha 2. Eciu aieMeHT oT-
puIaTeabHBIN, TO MpUOaBJsIeM K He-
my 5. IloMHUM, UTO OTPUIAHIE YCJIO-
BUS <«3JIEMEHT IIOJIOMKUTENbHBINY —
YCJIOBUE <«BJIEMEHT He ITOJIOMKUTEehb-
HBIH», YTO MOAPA3YMEBAET BO3MOK-
HOCTH PaBEHCTBa dJjieMeHTa HYJ0. I1o-
ATOMY HY:KHBI Ba OllepaTopa BeTBJe-
HUS JJI TPOBEPKU YCJIOBUA 3aJaUM.
3. BriBox pesyibTara.
IV. Onucanmne mnepeMeHHBIX: a —
array[1..20] of integer; n — integer.

7.3. O0MeH MecTaMM 3JIeMEeHTOB
B MaccHuBe

s oOMeHa MecTaMu ABYX 3JI€MeH-
TOB MacCHMBa MOYKHO WCIIOJIb30BaTh [0-
TIOJIHUTEJBHYIO IIEPEMEHHYI0, KOTOPYIO
HasbiBaioT Oydepom. Bydepy mnpucsau-
BalOT 3HAUEHWE OJHOTO W3 3JIEMEHTOB
MacCHUBa, STOMY 3JIEMEHTY ITPUCBAUBAIOT
3HaUeHNe MAPYroro 3sJeMeHTa MaccuBa,
3aTeM BTODPOMY 3JIEMEHTY IIPHUCBAWBAIOT
3HaueHue OyQepa:

buf :=afi];
alil :==alk]l;
alk] :=buf;

IIpumep 7.2. 3amaH OZHOMEDHBIN
MAaCCUB IeJBIX uurces. [loMeHATs MecTa-
MU MAaKCUMAaJbHBIA U MUHUMAJbHBIN
9JIEMEHTHl MaccuBa (MUHUMAJbHBIN U
MaKCUMAaJILHBIN 5JI€MEHThI BCTPEUYAIOTCS
B MaccUBe TOJIBKO OIUH DPaa).

I. cxomuble pmaHHBIE: OIHOMEPHBIH
MAaCCHUB a, KOJIMYECTBO BJIEMEHTOB M.

II. Pesyubrar: mpeoOpa3oBaHHBIN
MaccHB a.

II1. AnropuTrm perieHus 3agaumn.

1. Beegem mcxonmubie TaHHBIE.
2. Hatinem MakcuUMAaJBHBIA dJje-
MEeHT MaccuBa W ero mHaexc (N_max).

Ecan oOMeH 91eMEeHTOB OCYIECTBJIATH

cJIeyIOIIUM 00pa3oM:
ali] = aflkl; alk] = alil;

TO MBI IIOTePsAEM 3HaUeHUe 9JIeMeHTa, CTO-
ANlero M3HaAYaJIbHO Ha MecTe ali], u mo-
JYUYUM JBa dJIeMeHTa CO 3HAUYeHUeM, paB-
HBIM a(k]. Hua obMeHa 5IeMEHTOB MOXK-
HO HCHOJb30BaTh BCTPOEHHYIO (DYHKIIUIO
swap: swap(al[i], alk]).

IIpumep 7.2.
V. Ilporpamma:

var a: array[1..20] of integer;
n, n_min, n_max, buf: integer;
begin
write('Konuuectso N =');
readIn(n);
writeIn('3nemenTe Mmaccuea');
forvari :=1tondo

read(alil);
nmin :=1;
n_max :=1;
forvari :=1tondo
begin
if ali] > a[n_max] then
n_max :=1i;
ifali] <a[n_min] then
n_min :=1;
end;
buf := a[n_min];
aln min] = a[n max];
aln_max] = buf;
writeln('lipeo6pasoranHbiz
mMaccus');
forvari :=1tondo
write(a[i], ' ");

end.

VI. TectupoBanue.

OKHO BbiBOAA
KosmmuecTBOo n = 5
SJIeMeHTH MaccHuBa

21 35 4
[IpeoBpasz30BaHHElL MacCCHUB
25 314
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IIpumep 7.3.
V. IIporpamma:

var a: array[1..20] of integer;
n, d, j: integer;
procedure del_mas(k: integer);
begin
forvari :=k+1tondo
ali-1] :=alil;
n:=n-1;
end;
begin
write('KosmmuecTso N =');
read In(n);
writeIn('onevenTs Mmaccura');
forvari :=1tondo

read(ali]);
d:=0;
J =1
while j <=ndo
begin
if a[j] mod 5 =0 then
begin
del_mas(j);
d:=d+1;
1=1-1;
end;
J=i+1
end;

writeIn('voamum ', d,
'sjeMeHT (-a, —OB');
writeln('lipeo6pasoranHmit

maccus');
forvari :=1tondo
write(ali], ' ");
end.

VI. TectupoBaHuUe.

OKHO BbIBOAA

' KosmmuecTBo n = 7
JOJIEMEHTH MacCCHUBa

5 3 15 35 10 4 30
Yoamunmu 5 sJieMeHT (-a, —OB)
[IpeoBpas30BaHHEN MaCCHUB

3 4

VII. Ananua pes3yabTaToB. OJIEMEHTHI
5, 15, 35, 10 u 30 KpaTHbI 5, TO9TOMY UX
yOAJIUJIN U3 MacCuBa. JJIEMEHTHI 3 U 4 He
KpaTHBI 5, ITOATOMY OHU OCTAJKCH B Mac-
CUBE W CABUHYJVCH, COOTBETCTBEHHO, Ha
1-e u 2-e mecra.

3. HaiizeMm MWHUMAJbHBII dJe-
MEHT MaccHUBa U ero mHiexc (N_min).
4. TTomeHnsaeM MecTaMU 3JIEMEHTHI,
CTodAIMe Ha MecTax N_max u n_min.
5. BeiBezieM pesysbTar.

IV. Onucanme mepeMeHHBIX: a —

array[1..20] of integer; n, n min,
n_max, buf — integer.

7.4% YnajeHue 3jieMeHTa M3 MacCCHUBa

I[JIH yoajeHuda sJIEMEeHTa MacCHhuBa Ha

mecte K HYXHO COBUHYTH HA OJHY IIO-
BUITNIO BJIEBO BCE 3JIEMEHTHI,
mocJyie Hero. KosmuecTBO 3jIeMEHTOB IIpU
9TOM yMeHbITaeMm Ha 1.

CTOodAIIMe

forvari :=k+1tondo
ali-1] :=ali]l;
n:=n-1;
Ecniu B mMaccuBe HY)KHO yIaJUTh HeE

OIVH, a HECKOJIBKO 3JIEMEHTOB, YAOBJIET-
BOPAKOIIIMX YyCJIOBUIO, TO MOMHO MCIIOJIb-
30BaThb
B BHUJE COOTBETCTBYIOIIEA IIPOIENYPHI
procedure del _mas(k:
ITapamerp K — HOMep ymaJisemoro sje-
MEHTa.

BCIIOMOTaTeJIbHBINA aJITOPUTM

integer);

IIpumep 7.3. 3Bamam OIHOMEPHBIH

MaCCHUB IIeJIbIX UKCeJ. YIAJIUTh U3 JIU-
HeHOT0 MaccuBa BCe UmcJia, KpaTHbIE 5.
CKOJIBbKO umcesa yaaauam?

I. UcxonHuble maHHBIE: OJHOMEDPHBINA

MacCCHuB a, KOJIMYEeCTBO 9JIEMEHTOB IN.

II. Pesynbratr: mpeoOpasoBaHHBIN Mac-

CHB a 1 KOJIMYECTBO YAAJIEHHBIX YICeJI d.

III. AsnropuTM pereHUs 3aJavuu.

1. BBegeMm ucxomHbIe HaHHBIE.

2. Bymem mocienoBaTeIbHO IIPO-
cMaTpuUBaTh BJEMEHTBI MacCUBa.
Ecau Halimem umcio, KpaTHOe 5, TO
yJaJiuM ero W3 MacCHBa, WCIOJb-
aya upouenypy del mas. Tak kak
KOJMUYECTBO yAaJsAeMBbIX SJIEMEHTOB
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3apaHee He M3BECTHO, TO IIPUMEHUM
mura while.
3. IIpu ymaieHUM sjieMEHTa CUET-
uynk d Oymem yBesmumBarh Ha 1.
4. BeiBemeM pesyJIbTar.
IV. Onucanmne mnepeMeHHBIX: a —
array[1..20] of integer; n, d, j —
integer.

7.5*%. BcraBka sjieMeHTa B MACCHUB

st BcTaBKM syiemeHTa Ha mecto K
HYKHO 0CBOOOAUTEL JaHHOE MECTO B Mac-
cuBe. [lJig 9TOTO CABUHEM HA OIHY IIO-
SBUIIMIO BIIPABO BCe 2J€MEHThI MaccuBa,
crosainue mocJjae k-1. CaBur HaYUMHAEeM C
mocJyiefHero sjaeMenTa. KoamuecTBo aiie-
MEHTOB B MaccuBe yBeauuuTca Ha 1.

IIpumep 7.4. 3amaH MAacCCHUB IEJIBIX
ynces. BeraBuTh uncio X Ha K-e mecro.

I. Ucxomuble maHHBIE: OJHOMEPHBIN
MAacCUB a, KOJUYECTBO SJIEMEHTOB I,
YHCJI0, KOTOPOEe HYKHO BCTABUTH B Mac-
CUB X, HOMEp IIO3UIIMM B MacCHUBe, Ha
KOTOPYIO HYKHO BCTABUTh UKcio K.

I1. Pegyubrar: mpeoOpa3oBaHHBIN
MaccuB a.

III. AsnropuTM perieHus 3aJadu.

1. BBog uMCXOOHBIX JaHHBIX.

2. CoBuraeM Bce 9JIEMEHTHI Mac-
cuBa, crosaiue mociae K — 1 Ha omHy
TIOBUITMIO BITPABO.

3. ¥YBeuuuM N — KOJUUYECTBO
DJIEMEHTOB.

4. Berasasitem uncio X Ha mecTo K.

5. BeiBoiuM pesyJiibTar.

IV. Onucanue mnepeMeHHBIX: a —
array[1..20] of integer; n, k, X —
integer.

IIpumep 7.4.
V. IIporpamma:

var a: array[l..20] of integer;
n, k, x: integer;
begin
write('Konuuectso N =');
readIn(n);
writelIn('onevenTs Maccuea');
forvari :=1tondo

read(alil);
write("Uucro X =");
read In(x);
write('Homep nozuunu K =");
readIn(k);

//COBUT 5JIEMEHTOB BIpaBo Ha 1
for var i:=n downto k do

ali+l] = ali];
//BcTaBka X Ha MecTo K
alk] = X;
=n+1;
writeln('lipeo6pasoranHmiz
Maccus');
forvari :=1tondo
write(a[i], " ");
end.

VI. TectrupoBanue.

- OKHO BbIBOAA
KommuecTBOo n = 5
OJIEMEHTH MaCCHUBa
325-=37

Udyciyo X = 6

Homep mnosuumm k = 2
[IpeoBpasOBaHHED MacCUB
3625-317

MeTonbl pacmimpeHusa OZHOMEPHBIX IU-
HaMHNUYEeCKUX MaCCUBOB II0O3BOJIAIOT Hpe06-
pPas0BbIBATH MACCHUBBHI C IIOMOIIBI0 BCTPO-
eunbix Gyaknuit ConvertAll, Replace,
Transform u gp. (CM. CIpaBOYHYIO CUCTe-
my Pascal ABC.Net).

1. Kakve Tunbl 3agay npeobpasoBaHnsi MacCMBOB Bbl MOXETe Has3BaTb?
= | 2. Kak MOXHO MOMEHATb MecTamu ABa 3fieMeHTa B Maccuse?

3. Kak ypanutb anemeHT na maccmsa?
4. Kak BCTaBUTb 3/1EMEHT B MaccuB?
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@ YnpaxHeHus

1 [Ona 3agaun u3 npumMepa 7.1 BbIMOSHATE MepedncieHHble 3amaHus.
1. 3amosiHuTe TA0JIUILY.

Ne n a IIpeo6pa3oBaHHBIN MACCUB
1 3 -2-3-5

2 5 12345

3 10 1-3-20402-402

2. loGaBbTEe B TAOJIMITy CBOM 3HAUEHUS N U a.
3. MoxHO 11 3aMeHUTh KOMaHAL 13 I. 3.1. Komaugamu u3 . 3.27

3.1. i1fa[i] >0 then 3.2. ifa[i] <0 then
ali] :==afi] *2; ali] :=a[i] +5;
ifa[i] <0then ifa[i] >0 then
ali] :=ali] +5; a[i] :=al[i] *2;

4. B kakux cjayudasx mporpamMma OyaeT JaBaTh HEBEPHBIN pe3yibTar?
2 3apaH ogHOMepHbIA Maccue. MNpeobpasyiiTe ero aneMeHTbl No cregyoLleMy npaBuiy:
M3 BCEX MOMOXUTENbHbIX 3JIEMEHTOB BbIYECTb 3/IEMEHT ¢ HoMepoM K, ko BceM oTpuua-
TenbHbIM 106aBUTL BBeAEHHOE YMCo X. HyneBble aneMeHTbl ocTaBbTe 6e3 U3MEHEHWs.

3 3apaH O,D,HOMeprIIZ MacCcuB N3 YETHOrO KONMYecTBa 3NeMeHToB. [loMeHanTe mectamum
ero «rnoJyIOBUHKU»,

4 B maccuBe 3anucaHbl (*)aMVIJ'IVIVI N nMeHa y4daljuxca Knacca. M3 knacca Bbi6bINn aBa
ydallunxca. N3BeCTHbI nx HOMepa. VicknoumTte gaHHble 3Tux ydalmxca n3 maccuea.

5 [na sagayn U3 npumepa 7.4 BbINOMHUTE NepedncreHHble 3afaHus.
1. 3amosiHuTe TAOIUILY:

Ne n a X k IIpeoGpa3oBaHHBIA MacCUB
1 3 | -2-3-5 0 2
2 5 112345 0 1
3 10 | 1-3-20402-402 10 | 11

2. loGaBbTe B TAOJUILYy CBOM 3HaUeHuA N, a, X, K.
3. Kakoii pesyabTar BBIZACT IPOrpaMmMa, ecau BBectu N = 5, a k = 1207
Berasere B mporpammy mposepry auasa umesaa K (1 < k < n + 1).
4. Kaxoii pe3yJbTaT HOJYYNM, €CJI 3aMEeHUTD MUKJ U3 II. 4.1 mukaoM us 1. 4.27
4.1. for var i :=ndownto k do 4.2. forvar i =k tondo
ali+1l] :=afli]; ali+1] :=ali];

6 [MepecTaBbTe NepBbilt 3NIEMEHT Maccuea Ha nocrieqHee MecTo, BTOPOW — Ha Mnepsoe,
TpeTuii — Ha BTOpoe U T. .
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MnaBa 2

KOMMNbIOTEP KAK YHUBEPCAJIbHOE YCTPOMUCTBO
OBPABOTKU MH®OPMALIUA

§ 8. AnnapaTtHble cpeacTBa KOMMnbloTepa

8.1. CrpykTypHada cxeMa KOMIIBIOTEpA

IIpoo6pasom mepBOTO KOMIIBIOTEpPA
MIPUHATO CUUTAThL AHAJIUTHUUECKYIO Ma-
muny (upumep 8.1), paspaboTaHHYIO
Yapasszom Ba6oum:xem B 1834 1. Bo6-
OuIK OIIpees Ny CTPYKTYPHBIE DJIE€MEH-
THI COBPEMEHHOT'O KOMIIBIOTEPA: ITaMATh,
YCTPOMCTBO AJIs 00paboTKU HaHHBLIX (Ha-
3BAHHOE MM «MEJbLHUIA») U YCTPOHCTBA
IS BBOZA U BBIBOJA MaHHBIX.

Ilo cymiecTBy, aHaJuTHYeCKas Ma-
IIMHA ABJIAETCA MOJEeJbI0 YMCTBEHHOM
IeATEeJIbHOCTN UesioBeKa. Paboras ¢ uH-
dopmariueii, YeJOBEK BBIIOJIHAET CJe-
aymome QpyHKITUn:

e mpueM (T. e. BBOA) mH(pOpPMAIIUY;

e gaioMuHaHUe (T. e. XpaHeHUe) WUH-
(dopmanum;

e MpIlIJIeHWe (T. e. o0paboTKa) wuH-
dopmanuu;

e repeaua (T. e. BEIBOJ) MHMOPMAIIUH.

KoMubploTep sABJISETCS YHHBEPCAJID-
HBIM YCTPOMCTBOM HAJA PabOThI C OaH-
HBIMU, IIO3TOMY OH JOJIKEH YMeTh BBI-
TIOJIHATh aHAJOTUYHBIE (YHKIMU: BBOJ,
00paboTKYy, XpaHeHre U BBIBOI JaHHBIX.

ITox cTpykTypoii KOMIBIOTEpPA IIO-
HUMAIOT MOJEJb, KOTOPasa OIpenesseT
COCTaB, MOPAJOK U IPUHITUILI B3au-
MOJIEMICTBUS 3JIEMEHTOB KOMIBIOTEDA.

ApxuTeKkTypa KoMObIOTEpa —
o0Iee omucaHWe €ro CTPYKTYPBHI U
(GyHKIUH.

BmecTo TOro uroObl BCcE MOMHUTH, Ue-
JIOBEK HayaJl [JeJjaTh IIOMEeTKHN: CHadaJia
9TO OBLIM HACKAJbHBIE PUCYHKH, a C IIO-
ABJIEHHUEeM IINCBMEHHOCTH — KHHUI'H. Ta—
KM 00pas3oM, JaHHBIE CTAJU XPAaHUTb Ha
BHEITHUX HOCUTEJAX UH(MOPMAIUU.

Ina mepemauuM W TOJyUYeHUsS WHOOD-
MaIlM¥ WCIIOJb30BAJNUCh PA3JIUUYHBIE CHUT-
HAJIBL: 3a’KIKEHHBbIE KOCTPHI, 3BYKU I'OHTA
u 1np. B manbmelinmem, ¢ pasBUTHEM HAy-
K1, CUTHAJIBI HAYYUJINCH IepeaBaTh C I10-
MOIIIBIO PaJMOBOJIH.

OopaboTtka wuHMpoOpManuu TpebdoBaIa
BBIUMCJUTEJIbHBIX AEHCTBUM, YTO IIPUBE-
JI0 K IOABJEHUIO PA3JIUYHBIX YCTPOMCTB
I OOJIeTUEHMWs cueTa: OT IIPOCTEHIIIEero
abaka 0 COBPEMEHHBIX KOMIIBIOTEPOB.

g
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IIpumep 8.1. Ananurnveckas MalIuHA
Bs0606umxa.

ApxuTeKTypa KOMIIBIOTEpA HE BKJIIO-
yaeT B ce0sA IMOAPOOHBIX ONMMCAHUN 9JIEK-
TPOHHBIX CXEeM. AT CBeileHUdA HYXHBI
KOHCTPYKTOpaM, CIeIUajucTaM II0 Ha-
JIafKe ¥ PEMOHTY KOMIIBIOTEPOB.

CoBpeMeHHBIE KOMITBIOTEPHI COOPAHBI
B COOTBETCTBUU C IIPUHIIUIIOM OTKprTOﬁ
apPXUTEKTYPhl. JTOT IPUHIIUI II03BOJISIET
cobupaTh KOMIIBIOTEDPHI, IMOAOMpPAasa KOM-
IJIEKTYIOIIVe B 3aBUCHUMOCTU OT 3adB-
JIeHHBIX KpurepuenB. Crenmuuranuu Ha
CO3JaHME YCTPOMCTB paspabarsIiBaOTCA
3aNHTEePEeCOBaAaHHBIMU IIPOU3BOOUTEIIAMU
coBmecTHO. COOpKa WM MOJEPHU3ALUAA
KOMIIbIOTEPA IIPOUCXOAUT U3 COBMECTH-
MBIX OJIOKOB, IIDOM3BEJEHHBIX PA3IUUYHBI-
MU U3TOTOBUTEJISMU.

H:xou pou Heidiman (1903—1957) —
MaTeMaTHuK, COeJAaBIINI Ba)KHBIN BKJIAL B
nHDOPMATUKY U Apyrue HayKku. Haubosee
UBBECTEH KaK IIPAOTeI] COBPEMEHHOI ap-
XUTEKTYPhl KOMIBIOTEPOB (apXUTEKTypa
dou Heiimana).

Apxurexkrypa ¢ou Heiimana mpexny-
cMaTpUBaeT OJHO YCTPOICTBO, uepes KO-
TOpOe IIPOXOAUT IIOTOK NAHHBIX, X OZHO
YCTPOUCTBO yIIpaBJIEHUs, UYepe3 KOTOpoe
mpoxoauT moTok Komama: SISD (Single
Instruction Single Data) — «ogun moTOK
KOMAaHJ, OAUH IOTOK TAaHHBIX».

B monATmME «apxuTEKTypa KOMIILIOTE-
pa» BXOIAT: YCTPOHCTBO KOMIIbIOTEPA, (hu-
3UYecKue, apuMeTUUeCKe 1 JIOTHUYECKUe
MIPUHIIUILI PA0OTHI ero OJIOKOB, COCTaB U
(GYHKIIUM TIPOrPpaMMHOIO O0ecIeueHumA.
B ocHOBY apxXWTeKTypbl COBPEMEHHBIX
KOMIILIOTEPOB TIOJIOYKEH MarucTPaIbHO-
MOAyAbHBIN mpuHIuI. CTPYKTypHaAA cxe-
Ma KOMIbBIOTEpPA UMEET CJIEAVIOIITUHA BUI:

Mpoueceop |« BryTpertss

! !

MarucTtpanb (cucTemHas LUMHA)

1 ! |

YcTpowictea BHeluHss YcTpovictea
BBOJA namsTb BbIBOAA

(Bonee mompoOHasA CTPYKTypa KOMIIBIO-
Tepa mpeacTaBieHa B IIpusoxceHuu K
enage 2, c. 114.)

B coorBercTBUM ¢ MarmcTpaJjbHO-
MOAYJAbHBIM MPUHIIUIIOM KOMIIBIOTEP
mmpeacTaBJisieT co60il Habop 6JIOKOB, B3au-
MOJEHCTBYIOIIUX C OOIIIMM KaHAJIOM IJIs
oOMeHa JaHHBIMM — CHCTEMHON IITHMHON
(maructpasabio). KaKaprii OJI0K BBITIOJ-
HSeT CIelraJu3upPOBAHHBIE OIEpaIlnN.

OOITHOCTE APXUTEKTYPhI  PAa3HBIX
KOMIIBIOTEPOB OOecIlieurnBaeT WX COBMe-
CTUMOCTB C TOUKHU 3PEeHUS MOJIb30BaTe .

OCHOBHBIE IIPUHITUIIBI APXUTEKTYPbI
KOMIIbIOTepOB paspaborausl [I. ou Heii-
mauoM B 1945 r. IIpuBegem nx mepevueHb:

1. Ucnonb30oBaHMe JBOMYHOI'O KOZA.

2. IIporpamMmMHOe ymIpaBJieHUE.

3. XpaHeHnme [OaHHBLIX IIPOTPaMM B
MaMsaTU ¥ OAWHAKOBOE KOAWPOBAHUE UX
B JBOMYHOM KOJI€.

4. Hasqimume y sAYeeK OaMATU KOM-
IbIOTEPa IIOCJIENOBATEIbHO ITPOHYMEPO-
BAHHBIX aJ[PECcOB.
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5. BO3MOKXHOCTDH YCJIIOBHOTO IIE€PEXO0aa
IpY BBIIOJHEHUU IIporpamMmbl. Komawn-
OBl BBITIOJNIHSAIOTCS TOCJIeIOBATEeIbHO, HO
Opu HeOOXOOMMOCTH MOYKHO peaJsimn30-
BaTh IIepexo] K Jfo0o0ii YacTu Koza.

8.2. Cucremuasa miara,
CHCTE€MHAS IIMHA, IIPOIEeCCop

Cucremuas (MaTepMHCKAad) ILjaTa
SABJSETCS TJIABHOU MJIATON B CUCTEMHOM
O0sioke KommbioTepa (mpumep 8.2). Ha
Hell pacmojsaraioTcsi OCHOBHBIE KOMIIO-
HEHTHI KOMIIBIOTEPHOM CcHuCTeMbI (IIpo-
1eccop, omepaTuBHAs MaMATh, CHUCTEM-
Hasg IMWHA U Op.). MaTepuHCKas IjaaTa
obecieumBaeT CBA3b BaYKHEUIIINX KOM-
TIOHEHTOB TIEPCOHAJBLHOTO KOMIIBIOTEPA
MeXX Iy COOOI.

Ha wmarepuHCKO#l mJaTe wuWMeOTCA
cIlenaJibHble Pa3beMbl IJIA YCTaHOBKU
BHYTPEHHUX YCTPOMCTB KOMIBIOTEpPA.
J s moAKIIOUeHUs KasKI0r0 YCTPOMCTBA
K MaTepuWHCKOII 1mjIaTe paspaboTaHBbI
pasiauuHble pasbeMbl. B mpumepe 8.2
HOMEpOM «l» OTMeueH COKeT — pasdbeM
IJIs pasMellieHus Iporeccopa. Homep
«2» yKas3bIBaeT HA Pa’3beMbl JJA yCTa-
HOBKM OIE€PATUBHON MaMATH. PasbeMbl
IS TOAKJIIOUEHUS BHEITHUX YCTPOWCTB
OTMEUYEHBI HOMEPOM «3».

Homep «4» yKaspIiBaeT Ha CJIOTBI —
pasbeMbl AJIA BCTAaBKU KapT pacIiimpe-
Hud. Kapra pacmiupeEus — crenuasb-
Has IJaTa, KOTOPYIO YCTaHABJIWBAIOT B
CJIOT PACIIMPEHUS MATEPUHCKOM IJIaThI
C IeJbI0 A00aBJEHUSA KOMIIBIOTEPY [O-
MOJHUTENbHBIX (yHKIUi. K maaram
pacmimpeHusA OTHOCATCA: BUIAEOKapTa,
3BYKOBas KapTa, ceTeBasd KapTa # Ap.
IIpu Takoit KOHCTPYKIIUU 3aMeHa OJHUX

IIpumep 8.2. MarepuHcKasd maaTta KOM-
mpioTepa.

Howmep «5» ykaspiBaeT Ha MUKPOCXEMY,
xpasuamyo BIOS — nporpamMmmHOe obecme-
yeHUe IJIA HAYaJbHOM 3arpy3KU KOMIIBIO-
tepa. Homepom «6» ormeuena Garapeiika,
HeobOXofMMasA [JIs IOAAEPXKAHUA COXpa-
HEHHBIX HACTPOEK MAaTePUHCKOH IIJIaTHI.
Takoke Ha MaTePUHCKON IljIaTe HAXOLAT-
cs yumceTsl (HoMep «7») — MUKPOCXEMBI,
KOTOpBIE IIO3BOJIAIOT IIPOIECCOPY OOMEHU-
BaThcA MH(pOpPManueil ¢ IaMAThIO U Iepu-
(hbepUHBIMHU YCTPOHCTBAMU.

CoBpeMeHHBIE CHCTEMBI BKJIOYAIOT IBa

tuna muH (apxurekrypa DIB — Dual
independent bus, nBoiiHas HesaBUCHMAS
IIUHA):

enepuunas 1mwuHa (FSB, frontside
bus), cBssbIBaOIas MIPOIECCOP C OIepa-
THUBHON IAMATHIO U OIEPATUBHYIO ITaMATH
¢ mepu(pepuiHLIMA YCTPOUCTBAMU;

e BropuuHas muHa (BSB, backside bus)
IJIS CBSASU C KAII-TAaMATHIO.

Hcnosb3oBaHue JBOMHON He3aBUCUMOM
IIWHBI TIOBBIIIIAET IPOU3BOAUTETHLHOCTD
IIPoIeccopa, IMOCKOJIbKY B 9TOM CJIyYae OH
MOJKET MapaJiaeJbHO o0palarbcs K pas-
JINUHLIM YPOBHAM IAMSTH.



62 [Mmasa 2. KoMmnbloTep Kak yHMBepCcaJibHOE YCTPOMCTBO 00paboTku nHgpopmaumm

IIpumep 8.3. IIpomeccopst.

IIpumep 8.4. CTpyKTypHaAs cxema Ipo-
meccopa (yupoIeHHast).

ANy | | POH

P

VY |e|BHyTpeHHss| ,|/iHTepdericHas | |4 |
LnHa cuctema

CuctemHast
wmHa

H

VY3en hopmumpoBaHus
afpecos

BHyTpeHHAA IMWHA MUKpOIpOIleccopa
OCYII[ECTBJIIET B3aMMOCBS3b MEMKIY €ro
COCTaBJAIOMIUMU. ¥Y3ead (OPMUPOBAHUSA
agpeca — OJIOK, OoTBeuaromuii 3a Gopmu-
pOBaHUe CIUCKA aZpecoB IJs BEIOOpa cie-
OVIOIUX KOMAaHJ MM JaHHBIX.

Koncrpyknua Mukpompolieccopa obe-
CcIleunBaeT Ilepefady aApecoB, NaHHBIX,
KOMAaHJ ¥ YIPAaBJAIOIUX CUTHAJOB. 1lo
CHUCTEMHOU IIIMHE B YCTPOMCTBO YIIPaB-
JIEHUsS BBOJUTCA KOJA KOMAHABL. 3aTeM
cursai AemudpupyeTcsa U CO3[aeTcCA II0-
CJIeOBATEILHOCTh MUKDPOKOMaHZ, KOTO-
PYIO HCIOJHAIOT OJOKW KOMIIBIOTEPA WJIN
mporeccop. IIpu HEOOGXOAMMOCTHA OIHO-
BPEMEHHO C 9TuUM (opMuUpyeTcsa angpec
[l 3aTPYy3KU CJeLYIONell KOMaHIbl WJIN
AaHHBIX.

YacroTa pabOTBI BCEX COBPEMEHHBIX
IIPOIIECCOPOB B HECKOJIBKO pa3 IIPEBHI-
uraeT 4acToTy CHCTEMHOM IIMUHBI, IIO3TO-
My IIpoIieccop paboTaeT Tak OBICTPO, KaK
eMy 9TO MO3BOJIAET CUCTEMHAsA IMuHA. Be-
JINUNHY, Ha KOTOPYIO YacTOTa IIPOIleccopa
IIPEeBBIIIIAaEeT YacCTOTY CHCTeMHOfI IIMNHBI,
Ha3bIBAXOT MHOMXHUTEJIEM.

BHEIITHUX YCTPOMCTB Ha APyTHUe COIPOBO-
JKIaeTcsl IIPOCTOI 3aMeHO KapThl pac-
I PEHn .

CucremMHasi mMHA BBLIIOJIHSIET POJb
UHAOPMAIIMOHHON MAaTUCTPAaJU, CBABBI-
BAIOIEll BCe YCTPOICTBA KOMIIBIOTEPA
IPYT C APYTOM. YIIPOIIEHHO CHUCTEMHYIO
IMUHY MOMKHO IIPENCTABUTH KaK TpPYyI-
Iy TTPOBOAHUKOB U 3JIEKTPUUYECKUX (TO-
KOIPOBOAAIINX) JUHUN Ha CUCTEMHON
miare. K cucreMHOl MInHE TOACOEIUHE-
HBI BCE OCHOBHBLIE OJIOKM KOMIIBIOTEpPA.
T'nmaBHOI (QYHKIIMEH CHUCTEMHON IITMHBI
sABageTCS obecreueHre B3aNMOAEHCTBUA
MEXKIY IIPOIIECCOPOM U OCTAJIbHBIMU
KOMIIOHEHTaMu KoMmmbioTepa. Ilo cu-
CTEeMHO¥ IITMHE OCYIIIeCTBJIAETCA IIepeia-
Yya JaHHBIX, aJpecoB HNaMATU U yIpaB-
JAINX KoMaHjA. Yacrora IMWHBI Xa-
paKTepu3yeT MPONYCKHYIO CIOCOOHOCTH
KaHaJia mepemauun JaHHBIX.

IleHTpaIbHBIM YCTPONCTBOM KOMIIBIO-
Tepa sABJIgeTcs mpoieccop (mpumep 8.3).
OH HeoCpeaCTBEHHO BBIMOJHSET olepa-
muu o obpaboTKe NAHHBIX (apudmeru-
YyecKue W JIOTUYECKUe) U YIIPaBJIEHUIO
BBIUMCJIUTEIbHBIM IIpolteccoM. IIporiec-
COD OCYIIIECTBJISIET BHIOOPKY MATITMHHBIX
KOMAaHJ M JaHHBIX M3 OIEepaTUBHOU Iia-
MSATH, UX BHITIOJTHEHUE U 3aIUCh Pe3YJIb-
TaTOB OOPaTHO B OIEPATUBHYIO HMAMATH,
yIIpaBJAeT BHEITHUMHU yCTPONCTBAMU.

IIpomeccop (MuKpompoIlieccop) IIpen-
CTaBJsAET C€O0OM MUHKPOCXEMY, KOTO-
pas COmep:KUT YCTPOMCTBO yIPaBJIEHU
(VY), apudmeTnKo-IOruUYecKoe yCTPOIi-
cTBO (AJIY) u perucTpsl 00IIer0 Ha3HA-
yenua (POH). CrpyKTypHas cxema Ipo-
Imeccopa ImokKasaHa B mpumepe 8.4.
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YCeTpoicTBO yIIpaBJeHUS BbIpadaThI-
BaeT YIIPABISAIOIINE CUTHAJBI IJs BBI-
TMOJHEeHUS 3aJaHHONW KOMaHALI MHKPO-
IIPOIIECCOPOM M KOMIBIOTEPOM B II€JIOM.

ApudmMeTuKo-I0TUYECKOe  YCTPOIi-
CTBO TIpeAHA3HAYEHO [JIsI BBIIOJHEHUS
apu@MeTHUeCKUX U JIOTMUECKUX oIlepa-
muii 06paboTKU JaHHBIX.

Peructpsr o0mero HazHAYeHHUA —
cmeluagbHble SUYeHKU CBepXOBICTPOIi
MaMsaTU BHYTPHU IIPOIlECCOPa, K KOTOPBIM
OH MOJKET 00pallaTbCsi HANPAMYIO, KC-
TOJB3YIOTCS IIPU BBITIOJHEHUHN apudme-
TUYECKUX OMIepaIrmid.

IIporeccopbl ABAAIOTCA 9HEPTOEMKU-
MU YCTPOMCTBAMHU U IPHU paboTe CUILHO
HarpeBaloTCs, IIOATOMY HA HUX CTaBAT
CHeIUaIbHbIE CHCTEMBI OXJIAMKIEHUSI
(mpumep 8.5).

OCHOBHBIMU XapaKTePUCTUKAMU IIPO-
meccopa ABJIAIOTC:

°* TAKTOBAA dacToTra (IIOKas3bIBaeT
CKOpOCTH PaboThI IIpoIleccopa B repiax
(I'T1m), 1. e. ompeneseT KOJIUYECTBO pa-
0oumx oImepainuii B CeKYHIY);

e paspaAaHOCTh, (MaKCHMaJIbHOE KO-
JUYECTBO ABOMYHBLIX PaspAmOB, Had KO-
TOPLIM OJHOBPEMEHHO MOKET IIPOU3BO-
IUTHCS OIlepallusa mepemadyn 1 odpadoT-
KU TaHHBIX);

e pazMep KIUI-IAMATH IIPOIECCO-
pa (pasmMep [OIIOJHUTEJIBHONU BBICOKO-
CKOPOCTHOM IIaMATH, KOTOpas XPaHUT
Komuu HauboJiee YacTO MCIOJIb3YEeMBIX
YYaCTKOB OIIePATHMBHOM IIaMSTIH);

® KOJIMYECTBO BBIYUCIUTEIbHBIX
amgep (kakIoe AaPo IIpeacTaBIsgeT coboit
YacTh IIPOIlECCOpa, KOoTopas MOKeT 00-
pabaTsIBaTh OTHEJIbHBINA IIOTOK JAHHBIX).

IIpumep 8.5. Cucrema oOXJIaKI€HUA
IIpoIieccopa.

I8

el ([
(=

CrcreMbl OXJIaKIeHUA TaKKe YCTaHAB-
JIUBAIOT HA IPYyTUe KOMIIOHEHTHI MaTepPUH-
CKOM IJIaThI: BUJEOKAPTY, YUIICET U AP.

IlepBble MHOrOsSJEepHBIE IIPOIIECCOPBI
TIPeJCTaBIAIN cO60M caMble IIPOCThIE CXe-
MBI: IBa IIPOIIECCOPHBIX SApA, PA3MEIeH-
HBIX Ha ONHOM Kpucrajie 0e3 pasziese-
HUSA KaKUX-JI100 PEcypcoB, KPOMe IIMHBI
TTaMATH.

CeromHA CyIIeCcTByeT OBa YaCTO YIIO-
TpebIseMBIX TEPMUHA AJIS IIPOIECCOPOB,
UMEIOIMNX HECKOJIbKO Afep: MYJIbTUALED-
HBINA, WJIM MHOTOAAepHBIN (multi-core),
¥  MHOTOIPOIECCOPHBIN  (many-core).
MHoOroAaepHBIN IIPOIECCOP CONEPIKUT He-
CKOJIbKO BBIUUCJIUTENbHBIX ALep Ha OJHOM
MHTErpaJibHOI cxeMe (IIPOIeCCOPHOM KpPu-
cramiae). TepMuHOM MHOZONPOYECCOPHULIL
0603HAYAIOT KOMIILIOTEDHI, NMeoIIye He-
CKOJIBKO (pU3WYECKU pas[ebHBIX IIPOIlec-
COpOB, YIPAaBJIAEMBIX OZHUM 9K3€MILIA-
pom omeparuonHoii cuctemsl (OC).

BrrumciaurenbHblEe  AApPa  MHOTOALED-
HOTO IIPOIlecCOpa COBMECTHO WCIIOJIB3YIOT
K9III TPETHETO MJIN BTOPOTO YPOBHA.

B aBrycte 2019 r. komnauus Cerebras
MIpeJCTaBUJIa CAMbIii OOJIBIIION B MUpPEe
MHOTOsAZIePHBIN cymnepmporneccop Cerebras
Wafer Scale Engine. Om wumeer 6oJee
1,2 tpaxu Tpansucropos u 400 000 axep u
3aHUMAaeT IOYTH BCIO ILJIONIA b II0JIYIIPOBO-
IHUKOBOI miaacTuHbl guaMmerpom 300 mm.
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IIpumep 8.6. Bugbl KOMIBIOTEPHOM mTa-

MATU.
[MamsaTb

BHyTpeHHss

BHeLuHss

MarHuTHble
o3y JINCKK

OnTnyeckne
nay LNCKN

Kaw-namatb dnew-namaTb

IIpumep 8.7. OmepaTuBHASA TAMATH.

OnepaTuBHAs TaMATH SABJIAETCSI OBI-
CTPOAENCTBYIOIE M II03BOJIAET oOpa-
mIaThCsd K KaKIOM suelike IIaMSATH OT-
IeqbHO (IPAMOM MAOCTYI K dAdYelKe II0
azpecy).

IIpumep 8.8. IlocTossHHAA TAMATH.

Baskneiimasa mukpocxema II3Y — mo-
nyab BIOS (ot amri. basic input/output
system — GasoBasi cucTeMa BBOJia,/BBIBO/A).

Ha wmarepuHCKOII mjaTe Tak:Ke ycTa-
aoBiaena CMOS (monymocTossHHAA Iia-
MATH) — HaMATh IJIA XPaHEHUs Iapame-
TPOB KOH(PUTypanuyu KOMIBIOTEPA U TEKY-
11eT0 BPEMEHMU.

8.3. Buasl M Ha3sHAUEHHE IMAMATH

KomnbioTepHasa maMaTh CIYMKUT AJIA
XpaHeHUA JaHHBIX U OLIBAET HECKOJIbKUX
TunoB. KasKAbIl TUO TaMATH IpegHAa3Ha-
YeH JIJI BBITIOJHEHUS Pa3JIUYHBIX 3a1ad.

PaszinuaioT BHYTPEHHIOIO U BHEII-
HIOI0 TaMATh (mpumep 8.6). K BHyTpeH-
Hell MaMATH OTHOCHAT:

e OIIEPATUBHYIO TaMATH (OllepaTHUBHOE
3aroMuHalomee ycrpoiicrBo — 03V,
aHrI. random access memory — RAM);

® IOCTOSTHHYI0O TaMATH (IIOCTOSHHOE
3aroMuHalIee ycrpoiictrso — II3Y,
auri. read only memory — ROM);

® K3III-TTaMATh.

BHelrHIO0 TaMATH Pa3AesaioT Mo (Gu-
3UYECKUM TPUHITAIIAM 3aTUCU TaHHBIX:
MATHUTHBIE HOCHUTEJU, ONTUYEeCKUe HO-
curenu, PJaenr-maMaTh.

OmnepaTuBHAA NMAMATH CJIY)KUT IJIA
XpaHeHUs IPOrPaMM U JAaHHBIX, C KOTO-
PBIME IIpPOIleCCOp padoTaeT B TEeKYII[Uit
moMeHT (mpumep 8.7). CoBpeMeHHbIe TH-
IIBI OIIEPATUBHOI MaMATU HE MOTYT Xpa-
HUTH JaHHBIE TOCJEe BHIKJIIOUEHUS IINTAa-
HUS KOMIIbIOTEpa — IaMATL SHEpProsa-
pucuMad. O6beM OIepaTUBHOU MaMATHU
COBPEMEHHBIX KOMITLIOTEPOB COCTABJIAET
4—64 T'Gaiir.

IlocTossHHAs NAMATHh XPAHUT IIPO-
rpaMMBbl aBTOMATUYECKOTO TeCTUPOBa-
HuA ycrpoiictB u 3arpy3ku OC B omepa-
TUBHYIO TaMATh (mpumep 8.8). II3Y aB-
JSgeTCS DHEProHe3aBUCUMOII MTaMsAThIO,
IIOCKOJIbKY coxpaHdeT uH(MOPMAIUIO
rmocje OTKJIIUEHUSA IUTAHUA KOMIILIO-
Tepa. B GoabIinHCTBO MuUKpocxeM II3Y
HEBO3MOYKHO BHeCTH m3MeHeHUA. VmeeT
HeboJbIII0H 00beM — oT 384K06 mo 8 M6.

Kom-mamMaATs — OBICTPOAEHCTBYIOIAA
IaMATh, KOTOPAas IT03BOJIAET YBEJIUUUTD
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CKOPOCTDH BBITIONIHeHUA omneparuii. Ciy-
KUT OydepoM Me:KIAYy OImepaTUBHONU Iia-
MATHIO ¥ MUKPOIIPOIIECCOPOM.

BHemrHgA maMATh IIpeJHAa3HAUYEHA
ISl AJUTEeJbHOr0 XpaHeHus uHopMa-
1IUU, SBJAETCSI SHEProHe3aBUCUMOIM,
uMeeT OOJbIIIE pPas3Mephl (A0 HECKOJIb-
kux Tepabaiir).

K MarsuTHBIM HOCHUTEJISIM OTHOCHUT-
csA BUHUYecCTep (HAKOMUTENb Ha JKeCTKUX
MATHUTHBIX auckax — HIKM]I, aurm.
hard disk drive — HDD). On npeacras-
JsieT co0OH COBOKYIHOCTH W3 HECKOJIb-
KUX OUCKOB (IJIACTWH) C HaHECEeHHBIMU
MarHUTHBIMU cjaoaMmu (mpumep 8.9). Hu-
CKM pAaCIIoJIaTaloTCs Ha OSHOM OCU dJIeK-
TPOABUTATEJNS U HAXOAATCA B CIEIUAJb-
HOM MeTAJIIUUYECKOM KOpITyce.

Boussbiioe pacnpocTpaHeHue MOJIYyUN-
JU BHEIIHWE BUHYECTEPHI, WNCIOJb3YIO-
e IJid TMOAKJIOUEeHUS K KOMIIBLIOTepY
pasbem USB. Muorme m3 HHUX 00Bemu-
HAIOT TPAAUIIMOHHBIA JKECTKUM OWCK C
MoAyJieM (JIenr-maMsaTh, UYTO ITO3BOJISET
YBEJIUYUTH CKOPOCTDH €r0 paboTHI.

IaHHBIE Ha ONITHYECKHE HOCUTEJIH 3a-
MHCBHIBAIOTCS C TIOMOIIBIO Jaszepa. Haw-
0oJiee M3BECTHBIE TUIILI OIITUYECKUX JTUC-
koB — CD, DVD u Blu-ray (mpumep 8.10).

Prem-maMAaTh — IIOJYIPOBOSHUKO-
Bas MaMATh, IOCTPOEHHAA Ha OCHOBE MH-
TerpajJbHBIX MUKpocxeM (mpumep 8.11).
dDjrenr-maMaTh KOMIIAKTHA U JOJITOBEY-
Ha, MMeeT BLICOKOe ObnIcTpomelicTBue. Ee
HWCIIOJIB3YIOT B MU(MPPOBBIX (POTO- U BULEO-
KaMmepax, MOOUJIBbHBIX TeJe()OHaX 1 T. [I.

Bo mMHOrmx coBpeMeHHBIX KOMITBIOTE-
pax ycTaHaBJWBAIOT TBEPAOTEJIbHBIE Ha-
roruteau SSD (Solid State Drive), xo-
TOpbIE 3apPEeKOMEH0BAJIN ce0s KaK 0ojee
HaJe:KHbIe W OBICTPHIE aJbTepPHATUBBI

Komr-mamMars geguTca Ha TPU YPOBHS:
L1, L2, L3. Kakawiii u3 ypoBHEH OTJIH-
yaeTcs 10 pasMepy MaMsTH, CKOPOCTH,
BBINIOJIHAEMBIM 3ajadyaMm. L1 (ycranaBim-
BaeTcsA Ha IIPOIleCCOpe) — CaMBbIil MaJIeHb-
kuit (o 128 Kb6aiit) u 6vicTpsIit, L2 (Mo-
JKeT pasMeIaThbCs Ha TOM JKe KPHUCTAJLIE,
YTO U IIPOIIECCODP, WMJIU OBITH OTAEJIHLHOI
MUKpocxeMoit) — cpenuwuii (o 256 Koaiit
mo 12 Mo6aiit), L3 — camblii 0OJBIION
(0—16 Mb6aiiT) u MeaJIeHHBIN, yCTaHABJIN-
BaeTcsA Ha cepBepax. K KamaoMy ypPOBHIO
mporieccop obparaeTcs IooYepemsHo (OT
MEHBIIIeT0 K OO0JIbIIIeMY), TOKa He OOHa-
PYKHUT B OSHOM W3 HUX HY)KHBIE JAHHBIE.
Ecnu Huuero He HaWAEHO, TO IIPOIECCOP
oOpalmaeTcss K OlnepaTuBHON IIaMATH.

IIpumep 8.9. Bunuecrep:

IIpumep 8.10. OnTnueckve JUCKU:

o
]

IIpumep 8.11. Drenr-naMaTs:

TexHOJOrUI0 (IIEII-TAMATH WCIIOJIb3Y-
0T CJIeAYIOLIVe BUABI YCTPONCTB:

e compactFlash (mpumensierca B 1mup-
POBBIX (DoToammaparax);

e microSD/miniSD (dem-xkapra, wuc-
mojibdyeMasi B MOOMJIBHBIX Tesie(DoHaX);

e BHeITHME HaKonuTeau ((JIeIKu, mos-
KJIIOUAOTCsI K KOMIBIOTEDHOUM TeXHUKEe C
nomoIbio USB-pasbema).
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IIpumep 8.12. Trepporensusiit SSD.

IIpumep 8.13. Cxema mepemaum [aH-
HBIX OT BHEIITHUX YCTPOMCTB K IIPOIIECCO-
Py uUMeeT CHemyIOIUii BUL:

o (0w

HDD. Buyrpennee ycrpoiictBo SSD
mpeacTaBiasdgeT u3 cebd HaOOp MHUKPO-
cxeM QUIeINT-IaMATH, pPa3MeIlleHHBIX Ha
onuo# miare (mpumep 8.12).

BHemnmuaa mnamATh IIpegHasHaUYeHAa
I JJIWUTEJBHOTO XPaHEHUs IpOorpaMM
U JAaHHBIX, U IIeJIOCTHOCTHL €e COAep-
JKMMOTO He 3aBHCUT OT TOI'0, BKJIIOUEH
HNJIN BBIKJIIOUEH KOMIIBIOTED. B otTinuune
OT OIIePaTUBHOM NaMATH OHA HE HMeeT
OpAMOM CBA3UW ¢ IIporieccopom. JlaHHBIE
oT BHeITHUX ycTpoiicTB (BY) K mporiec-
copy u 0o0paTHO TepefaroTcA Uepes oIe-
paTuBHYIO TaMaTh (mpumep 8.13).

1. Y10 NOHMMAIOT NOA CTPYKTYPOM M apXUTEKTYPON KoMnbioTepa?
* | 2. Kakne nNpuvHUMNbI apxXMTEKTYpbl KOMMbioTepa cdopmynuposan . doH HerimaH?
3. Kakune ycTponcTBa BXOAAT B cocTaB npoueccopa?
4. KakoBO Ha3Ha4eHWe CUCTEMHOM LUNHbI?
5. Ha kakue Buapl enntca KOMNbOTEPHAA NamaTb?

@ YnpaxHeHus

1 [MopgroToBbTe B pexumMe COBMECTHOMO [OCTyna npe3eHTauuio Ha OgHYy U3 TEM.

1. cTopua HOocuTesedl mHpOPMAIINH.

2. Bunbl KOMIBIOTEPHOU MTaMATH.
3. Ilokonenusa IBM.

2 | BanonHuTte Ta6bnuuy. (PabotaTb C Tabnuueh pekoMeHOyeTcsi, UCMosb3ys obfayHble

TEXHONOrnu.)

IITxonpHBIN KOMIbIOTED | [JomammHWIT KOMOBIOTED

IIporeccop

YacroTa mpoiieccopa

00beM OmepaTUBHON IAMATH
Emkocts nucka C:

CBob6oguo Ha pucke C:

Hpyrue ycrpoiicTBa
BHEIITHEN maMATu
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JaHHble ang Tabnuubl MOXHO MOSly4YUTb, OTK

pbIB CBOWCTBa KOMMblOTEPA B NMporpaMmme

OTOT KOMMbIOTEP
Komnbtotep Bupg

= Bugpl
v
O6ngcm CrpykTypa

MpoBoaHuUK:
= A

m)

TekyLlee

.
(L

- Manku (7)
® Bupgeo

. bbicTpbIi
noctyn

= OneDrive

» = Iy

T L ANRLIAT.

npeacraBfieHney Uu CKpbITby

© 4 B > JT0T KOMMbIOTEP > ~ &

CuctemHas nanka

Mokasatb  [lapameTpbl

Mownck: 3TOT KOMNbIOTEP 2

Pa3BepHyTb

=
Ce Ynpasnexve

[MoaKN4MTL CETEBOW ANCK...
OTKpbITb B HOBOM OKHE

OTKMIO4UTbL CETEBON AMCK...

[106aBUTb HOBbIV 3NEMEHT
B CETEBOE OKPYXEHWE

SaerﬂMTb Ha Ha4allbHOM 3KpaHe

3aKp6I'|VITb Ha naHesnu 6bICTPOro AocTyna

Ypanutb
MNepenmveHoBatb

CaoiicTBa

OnemeHTOoB: 9

€ >

OnpepenuTe TUM U XapakTepUCTMKK MpoLieccopa, a Takxke pasmep ornepaTUBHON Nnams-
TW, YCTAHOBJIEHHOM Ha LUKOMbHOM M Ballem JoMallHeM (Mpu ero HanmymMu) KoMrbtoTepax.

=4 Cuctema

-

MaHenb ynpaBneHns —
[JOMalLHAs cTpaHuua
& | Iucnetyep yctpoiicTs|
% Hacrtpoiika yoaneHHoro
foctyna
% 3Bawwura cuctemsl
% [lononHuTenbHble
napameTpbl
CUCTEMI

CMm. Takxe
LleHTp 6e3onacHocTh 1
06CNyX1BaHNSA

r B3 <<Cuctema n 6e3onacHocTb >Cuctema

o =

w -

(/]

Mouck B naHenm ynpasneHua .=

o -
MpoCMOTpP OCHOBHbIX CBELIEHUIA O BaLLEM KOMMbOTEPE

Beinyck Windows
2@ Windows10

Windows 10

[omaluHss ans

OfIHOTO A3blKa

© Kopnopauus

Maikpocodt
Microsoft
orporation), 2019

Bce npasa 3alyyiLeHs!.

Cvctema
Mpoueccop: [Intel(R) Core(TM) i3-3120M CPU|@ 2.50Ghz[2.50 GHz
YcTaHoBEHHas

6,00 '6|(5,88 I'b gocTynHo)

64-pa3pspaHas onepaLmoHHas
cucTema, npoteccop x64

namsaTb (O3Y)
Tvn cucTembl:
Mepo 5
11 CEHCOPHBIiA BBOA,

VIms KomnbtoTepa, M JOMeHa W napameTpbl paboyen rpynmbl

v

W

Onpepenute o6bem aucka C: M KONUMYECTBO CBOOOOHOW MamsATV Ha HEM, UCMONb3ysA
cBoricTBa gucka (komaHga CBorcTBa B KOHTEKCTHOM MeHo gucka C:).
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*OTKpoiiTe AucneTyep YCTPOWCTB M onpedennte, Kakne elle yCcTponcTBa BHELUHEeN
namsTV NOAKIYEHbI K KOMMbIOTEPY.

= P . . & [lcnetyep ycTpoiicTa R -
L. Caoticta: JlokanbHblit guck (C:) X Qaiin Jeiicrane Bug Crpaska
BesonactocTb MpegbiayLuve Bepcvn Ksota oo m dml=
Obuvte Cepauc O6opynosatne Loctyn 0 Bluetooth -
~ = DVD-puCKOBOAbI 1 ACKOBOAbI KOMMAKT-ANCKOB
i ; . — MATSHITA DVD-RAM UJ8C7
- | 4 AynvOBXOfbI 1 Ay[MOBbIXObI
@ batapen
Tum: JlokanbHbIi auck % Bupeoapanepb!
Qaitnosas cuctema: NTFS *~ = [lnckosble ycTpoicTea
, - CT500MX500SSD1
B 3awsro: 160 344 199 168 6ar ~ 1497B ' [lpyrve yctpoiicTea
" CeobogHo: 338 237 546 496 6aitt 315Tb g SByKOBHe, rpoBble 1 BMﬂ,eOyCTpOVICTBa
. . @ Kameps!
EMmKoCTb: 498 581 745 664 6aitt 464 B =2 Knasuarypbl
f & KomnbloTep
= KonTponneps! IDE ATA/ATAPI
# Kontponnepsi USB
ek C: O4IcTKa AveKa % KoHTponnepsb! 3anoM1HatoLLyX YCTPOICTB
wn MoHuTop! v
 Mbim 1 MHble ykasblBaloLLMe YCTPOIACTBA
] Cxartb 3T0T UCK ANA 3KOHOMMM MeCTa = Oyepepv neyatun
_PaspelunTb nHpekcnposaTh COAEPXIMOE (harinos Ha 3ToM § [porpammHble yCTpoiicTaa
[MCKe B JOMONHEHVE K CBOICTBaM (arina 3 Mpoueccops!
& Cetesble afanTep
= CucTemHble ycTpoiicTBa
Otmeta MpumeHATS Al

3* OTkpoviTe calT (N0 yka3aHWo y4uTens) C BUMPTyalbHbIM TpeHaxepom no coopke MK
W BbINOHUTE 3afaHus.

§ 9. BHewHMe ycTpoucTBa

IIpumep 9.1. Bremnwe ycrpoiicTsa: 9.1. Knaccupuranyus BHEIIHUX
yCTpPOMCTB
[BHG"”””e yCTpOMCTBa] Buemnue (mepudepuiinble) ycTpOi-
N cTBa 00eclleurmBalOT B3aUMOIEHCTBUE
YcTpoiicTea BBOAA
KOMIIBIOTEDA € IHOJIb30BaTeJeM, IPYyTu-
y MU KOMObIOTEPAMU WJIN TEXHUYECKUMU
YcTponcTea BbiBOAA N
ycrpoiictBamMu. OHHM TIOAKJIIOUAIOTCA K
—| VYcTpoiicTea xpaHeva] KOMIIBIOTEDPY Yepes3 cHenuajbHbIe Pa3b-
eMbl — TIOPTHI BBOJA-BBIBOAA. BOJIBLITITH-
Cpencraa cBasu CTBO COBPEMEHHBIX BHEITHUX YCTPOMCTB
1 KOMMYHUKaLMUK

noakaouaercs K nopty USB (Universal
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Serial Bus — yHuBepcajbHasA IIOCJIEIO-
BaTeJbHAA IITUHA).

Buemrame ycerpoiicTBa IO CBOEMY
Ha3HAUEHWIO MOKHO pas3feJuTh Ha:
yCTpPOMCTBA BBOJA, YCTPOMCTBA BBIBOAA,
ycTpolicTBa XpaHeHUsa WHGOpPMAIIUU, a
TaKk:Ke CpPeJCcTBa CBASU U KOMMYHUKA-
nuu (mpumep 9.1).

K ycrpoiictBam BBOma mH(opMaIiuu
OTHOCATCS:

® KJIaBUATYPA;

e yCTPOMCTBA yKasaHUA, WJIU TIpa-
(uueckue MaAHUNYJIATOPBI: IXKOUCTUK
(mpucnocobjeHre B BUIe pbluara — py-
KOATKU, INTypBajia, — IIO3BOJIAIOIIEE
YIPaBJIATh BUPTYaJbHBIM OOBEKTOM B
IBYX- WJIM TPEXMEPHOM IIPOCTPAHCTBE);
CBETOBOE IIepO (MAHUMYJISATOP, KOTOPBIi
MO3BOJIET BBOAUTH WH(MOPMAIIUIO Y-
TeM IIPUKOCHOBEHUS YTPOMCTBA K 9Kpa-
HY); MBbIIIb; TPEKO0J («MBIIIL HA060-
poT»: IJisd paboThl HEOOXOAMMO BPAIIATH
map, BaKpPelJeHHBIA B HEIOABUIKHOM
KopIryce);

e rpauUeCKUH IIJIAHIIET, UJIA AUTHU-
Talizep (cocTowT M3 Iepa U IJIAHIIETA,
YYBCTBUTEJIBHOTO K HAaKATUIO WU OJIN-
30CTH IIepa; IIpefHa3HAUeH MJiA BBOAA
B KOMIIbIOTED MH(MpOpPMAINM, CO3TAHHONI
«OT PYKU»);

® CKaHep;

°® MUKPO(OH.

(PaccmoTpuTe mpumep 9.2.)

K ycrpoiictBam BbeIBOma wuH(pOpMa-
IIUU OTHOCATCS:

® MOHUTOD;

e IpuHTEp (IasepHble U CTPYHHBIE
TIPUHTEPHI TTO3BOJIAIOT BHIBOAUTH MH(MOP-
Manuio Ha Oymary, 3D-mpuHTEpPhI II03BO-
JISIOT CO3[JaBaTh 00beMHbIe 00'HEKTHI);

IIpumep 9.2. YerpoiicTBa BBOAA:

Kaasuarypa

YerpoiicTBa yKasaHUA:

&

J>xoficTuK

.

MpImrs

/

CBeToBOE IIEPO

I'pauueckuii nmiaHIIeT

Ckanep

Muxpodon
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IIpumep 9.3. YerpoiicTBa BeIBOAA: ® II0TTEP (YCTPOUCTBO AJIA aBTOMATH-
YeCKOI'0 BhIUepUMBAHUA PUCYHKOB, CXEM,

yepTerKel, KapT; PEKYINUN IIJOTTep II0-

3BOJISIET OCYIIECTBJIATH BBIPE3KY JIeKaJI

U3 KapToHa, KOXKW, IJIACTUKA U [IP.);
® KOJIOHKU, HAYIITHUKU.

(PaccmoTpure mpumep 9.3.)

Muoruve wu3 yCTPOWUCTB KOMOWHUDPY-
10T B cebe yCTpOWCTBa BBOJA U BBLIBO-
Ia: MHOTO(DYHKITMOHAJIBLHOE YCTPOMCTBO
(M®Y) comep:kuT B cebe CKaHEp U IIPUH-
Tep; TapHUTypa oO0beguHAET MUKPO(OH
u HaymHUKU. CeHCOPHBIE MOHUTOPHI HE
TOJBKO OTOOpaskaioT MHMGOPMAINIO, HO
U TIO3BOJIAIOT €€ BBOAUTH.

YerpoiicTBa XpaHEeHUSI — YCTPOUCTBA
BHEIITHE!l HaMATU, KOTOpble OBLIW pac-
CMOTPEHBI B MpPeNBIAYINEM Iaparpade.

g paboThl MHOTUX YCTPOWCTB He-
00xX0oauMBbI KapThl (IIJIaThI) pacCIIUPEeHU
(mpumep 9.4), KoTOphble comepsKaT amall-
Tephl. AganTep HeoOXOaUM IJid TIPeos-
pasoBaHUA CUTHAJA, TOCTYMIAIOIIETO OT
YCTPOMCTBA, B ABOMYHBLIN KOA M 0o0par-
Ho. HekoTopble afmanTepsl BCTPOEHBI He-
TIOCPEACTBEHHO Ha MATEPUHCKYIO ILIaTy.

K cpeacrBam cBsI3M M KOMMYHHUKa-
MM OTHOCAT YCTPOHNCTBA, KOTOPHBIE IIO-
3BOJIAIOT OPraHM30BaThH Ilepefavy mgaH-
HBIX 110 KOMIIBIOTEPHOM CeTu:
® CeTeBOU aJalTep, UJIN ceTeBasd Kap-
Ta (UpenHas3HauyaeTcA AJA COeIUHEHUA
Kononkn Haymankn KOMIBIOTEPOB B JIOKAJBHYIO CETh II0
rexuosioruu Ethernet — mposomgHOe co-
eI HEeHUe);

e MozeM (YCTPOMCTBO IIepemauyu IaH-
HBIX MeXXJy KOMIIbIOTepaMHU IO TeJie-
(hoHHOI M APYTUM JUHUSAM CBSA3U);

® MapIIPyTU3aTOD, uiu poyTep

(ycTpoiicTBO, HeoOXOAUMOe IJis IepeHa-
IIpaBJIeHUA IIaAKeTOB OaHHBIX B O,IIHOfI

IInorTep

IIpumep 9.4. IlnaTer pacimupesHus.

3ByKOBas KapTa Bupeoxapra
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WM HECKOJBbKUX IOJCETIX; MapIIPyTHU-
3aTOPBI TO3BOJAT 00ECIEeUYUTh KaK IIPO-
BOJHOM, TaK U OECIPOBOAHOM OOCTYI B
WurepHer).

(PaccmoTpute npumep 9.5.)

9.2. AnmapaTtHoe o0ecreueHue
ISl IOOKJII0UeHuA K ceTu UHTepHeT

KomnuectBo mosab3oBareseii WHTep-
HeTa B COBPEMEHHOM MUPE CTPEMUTEJb-
HO pacreT. CerogHsa MPaKTUUYECKU KaiK-
IBbIA YeJIOBEK MOJKET MHONKJIIOUUTHCA K
HNurepnery.

WHTepHET — CJIO}KHAA CHUCTEMa KOM-
ObpIOTEPHBIX ceTeil. Ilepemaua maHHBIX B
KOMIIBIOTEPHBIX CeTAX TPedyeT corjaco-
BaAHHOM pPabOTHI GOJILIIIOTO KOJMYECTBA
pasHooOpas3HbIX ycTpoiicTB. Ias cia-
JKEeHHOT'0 B3auMojelicTBUs PaboOTHI ce-
TEBBIX YCTPOMCTB MeXIyHApOLHON Op-
ragusamnueii crammaptoB (International
Standard Organization — ISO) 6bL1a
paspaborana cereBas moaeab OSI (Open
System Interconnection). 9tra wmozmeab
OIMCBHIBAET IIpPaBUJIa U CHOCOOBI TIepe-
maud MAHHBIX B PA3JUUYHBIX CETEBBIX
cpefax IpY OPraHUBAI[UU CeaHCa CBSA3U.
OCHOBHBIMU 3JIEMEHTAMU MOIEJU SABJIS-
OTCS YPOBHU, IIPUKJIAHbBIE TTPOIECCHI U
(husuueckme cpeacTBa coefuHeHUA (IpU-
mep 9.6). Mogens BKJIoUaeT B ce0sa ceMb
ypoBHe#. KaykgomMy #3 HHX OTBOIUT-
cA KOHKpeTHas POJib, a 00Ias 3amada
mepejauyy AaHHBIX pasbmBaeTca Ha OT-
IeabHble ogzanaun. OCHOBHBIM C TOUKU
3peHUs IOJb30BaTeNid ABJIAETCA IIPU-
KJIQJHOU YypOBeHb. OJTOT YPOBEHL 00e-
CIIEYMBAET BBIMIOJHEHNE TIPUKJIATHBIX
3amady moJsb3oBareseii. Ha mem peasu-
3YIOTCSA TaKWe CEPBUCHI, KaK yAaJleHHAad
mepenava MaHHBIX, JJIEKTPOHHAS IOUTA
u pabora Beb6-Opay3epoB.

IIpumep 9.5. VcrpoiicTBa KOMMYHU-
KaIuu.

CereBasa KapTa

4G-MozeM IS IMOIKJIIOUEHUS
0 KaHajlaM COTOBOI CBA3K

MapmipyTusarop
CO BCTPOEHHBIM MOJIEMOM

CoBpeMeHHBIH MOOUJILHBIN TenedoH
MOJKET BBICTYIIaTh B KadyecTBe pOoyTepa U
obecrieunTsh poctyn B MHTepHeT nida ApY-
T'UX YCTPOMCTB.

IIpumep 9.6. YpoBHU ceTeBOil MOAeIH
OSI.

Epnauia
n3MepeHnsa
YpoBeHb p
JTaHHBIX
IIPOTOKOJIA
(pdu — protocol
data units)
Du3nUeCKUin Bursl
KananpHbIl DpeiimbL
CereBoit ITakeTsr
TpaHCTIOPTHBIR Baoxu
CeaHCOBBI HanHable
IIpencraBuTenbcruit JlauubIe
IIpuknagHOit IanHable
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YpoBHu cerepoit mogeau OSI

1. ®usnyeckuii ypoBeHb CBA3AH C pa-
0O0TOI ammmapaTHBIX CPEACTB U OIpeAessieT
(pusnUecKre AacIeKThl Iiepemadyu WHQOP-
MaIluu MO JUHUAM CBA3U (YPOBEHL Ha-
MIPSAMKEHNs, YaCTOTHI, IPUPOAY Iepesaro-
meil cpenbl, crocob Imepemayu JBOUMYHBIX
MAaHHBIX 10 (U3NUYECKOMY HOCHUTEJIO).
Ona mommepskKu (DUBUUECKOr0 YPOBHS
B KOMIILIOTEPHl YCTAHABJIMWBAIOT CETEBOM
ajamTep.

2. KananbHBIi ypoOBeHb OTBEYAaEeT 3a
nepefavyy HaHHBIX M0 (DUBUYECKOMY YPOB-
HIO C IIPOBEPKOII BO3MOXKHOCTH IIepemadu
MaHHBIX, peajJu3yeT MeXaHu3M O00Hapy-
JKeHUS ¥ KOPPEeKIUU OIIUOOK MEeXIy
y3JIaMHu CeTH. 3a MPOTOKOJIbI KaHAJIBHOTO
YPOBHS OTBEUAIOT CETEBhIE aJalTePhl U UX
IpaiiBepHl.

3. CeTeBoii ypoBeHb OTBEUAET 3a JOCTAB-
Ky WH(QOPMAIIUKM OT y3JIa-OTIPABUTENA K
Y3Jy-TI0JIyYaTeai0, 00eCIeunBaeT Mapiil-
PYTHU3aIUIO TAKETOB JaHHBIX.

4. TpaHCIIOPTHHIN YpPOBEHBb O0ecreyun-
BaeT JOCTaBKY WH(MOPMAINU BBIIIEJIeIKA-
UM YPOBHAM C HEOOXOAMMON CTEIeHBIO
HagexkHOCTHU. MOKeT 00Hapy KUBaTh U KC-
NIPaBJATH OIIMOKYU Ilepefauu, TaKue Kak
WCKa’KeHue, II0Tepsl MJIM [JOCTaBKAa IIaKe-
TOB B HEIIPaBUJILHOM IIOPSAAKE.

5. CeaHCOBBIIl YPOBEHb BHITIOJHAET 3a-
Jauy OpraHM3al[iM CEeaHCOB: YCTAHOBJIE-
HUe, HOJJepPKaHNe U 3aBEPIIEHNE COeu-
HEHUSA MEXAYy IIPUJOXEHUAMU Yy4YaCTHU-
KOB COeIMHEHUA.

6. IlpencraBuUTEIbCKUNL YPOBEHBb OTBE-
yaeT 3a (hopMy IIpeACTaBIEHUSA NAHHBIX,
ux mudpoBKy/KemnudpoBKy, obecrneunBa-
eT ciKaTue/pPacuaKoBKY W IePeKOAUPOBKY
JaHHBIX M3 OTHOTO (hopMaTa B APYTO.

7. IlpuKJIaTHONH yPOBEHDb 00ECIIEUNBAET
BSaHMO,Z[efICTBHe II0JIB30BATEJIBbCKUX IIPU-
JIOKEHUI C CeThIO.

Cerogusa CyIecTBYIOT Pa3HOOOpas3HbIe
CcIocoObl TOAKJIOUEeHUs K WMHTEpHeTYy.
OCHOBHBIE OTJIWYUA: ITPUHITUI PabOTHI,
CKOPOCTL TIepefauu MAaHHBIX, HaIeX-
HOCTB, CJIO}KHOCTb HACTPOHKU 000pyIO-
BaHUAA, IleHA.

ITo xkosmuecTBy TpadmKa HCIOJIB30-
BaHue M HTepHETAa MOKHO pasiesiuTh Ha
JIBe TPYIIIIBLI: IIPOCMOTP CTPAHUIL (MaJjoe
KOJIWYEeCTBO TpaduKa) ¥ CKauUMBaHUE
O0onpIux (PaitjaoB — (QUIBMOB, MY3bIKU
u T. A. (TpebyeT OGOJIBIIIOrO KOJMYECTBA
Tpaduka). B mepBom ciryuae HOCTATOYHO
CKOPOCTY OOBIYHOTO MOJEMHOI'O COEeIU-
HeHudA. OMHAKO Takad CKOPOCTb 3aTPY/I-
HAeT cKauuBaHUe (PaiijoB, IOITOMY AJISA
TIOJTHOITEHHOT'0 MCIOJIb30BAHUSA BO3MOK-
HOocTeln UHTepHeTa TpedyeTcs BBICOKO-
CKOPOCTHOII TOCTYII.

CymrecTByeT nBa BHIA TEXHOJOTUHA
BBIXOZA B VIHTEpHeT:

1) mpoBomHAS.

2) 6ecupoBomHAA.

OT TexHOJIOTMH MOJKJIIOUeHudA K WH-
TepHETY 3aBUCUT THII HCIOJIb3yeMOI'0
mopgema (mpumep 9.7).

Ilepemaua maHHBIX NIPU TPOBOIHON
TEXHOJIOTUU OCYIIEeCTBJAETCA II0 CIIe-
IIUaJbHOMY Kabesio (OIITOBOJIOKHO WU
BUTas apa), KOTOPBIA C OTHOI CTOPOHBI
TIOAKJIIOUeH K 060pyZOBaHUIO IIpoBaiije-
pa, a ¢c Ipyroifi — B CETEBYIO KapTy KOM-
mbIoTepa.

B saBucumocTu ot TmMIa o0opymoBa-
HUA TpoBaiifiepa MCIOJB3YIOTCSI CJIEHY-
IOII[MEe CIOCOOBI IIPOBOJHOTO IOAKJIIOUe-
HuA K MHTepHETY:

1. Mogemubie coenumHenus (ADSL).
HanHasg TeXHOJIOTUA IIPeBpalllaeT aHa-
JIOTOBBIE CUTHAJIBI, IlepefaBaeMble IIO
CTaHOAPTHON Tejne(OHHON JWHUU, B
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mudpoBble CUTHAJbI (IaKeThl TAHHBIX).
IIpu sTom BO BpeMs pabOThHI MOYKHO CO-
BepIITaTh 3BOHKMU.

2. CoeguHenne II0 BBIJEJIEHHOM JIU-
Huu. [Ipu 3TOM TOJIL30BATEN b MOJYYAET
TOCTOAHHBINA BBIXOA B HHTepHeT uepes
OTIIeIbHYI0 CBOOOIHYIO TesIe(DOHHYIO JIU-
HUI0, KOTOpasd rapaHTUPYET BBICOKOE Ka-
YEeCTBO COEIWHEHUA U Iepefady JaHHBIX
Ha BBICOKOI CKOPOCTH.

3. I[logkaoueHe Yepes TeJIeBU3UOH-
HBIIT Kabeab. ITOT cIOco0 BO3MOYKEH
TOJBKO B CJIyuyae HAJIUUYMA KaOEJIbHOT'O
TeJIEeBUIEHUA.

BecmpoBogHble TEXHOJIOTUM CJIYKaT
OIS Tepefadyr OAaHHBIX MEMXIy [IBYMS
u 6Gojlee TOUKAMHM HA PACCTOSHUU, He
Tpebys mpoBoxHOU cBA3u. I[1sa mepenpa-
uyy BHGOPMAIUY MOT'YT KCIIOJIb30BATHCS
PanMoOBOJIHBI, a TaKyKe HMH(PpPaKpacHoe,
OIITUYECKOEe WJIN JIa3epHOe MU3JIyUeHUe.
HawuGosee cyIiecTBeHHBIMI XapaKTepu-
CTUKaMU OeCIIPOBOAHBIX TEXHOJOIUH TIe-
penaun HaHHBIX SABJISIOTCI MaKCHUMAJIb-
HAsl CKOPOCTH Mepefaurd W MaKCHUMAJIb-
HOe pacCTOsSHNEe, Ha KOTOpPOoe MOKHO
nepegaBaTh nHQopMamuio (mpumep 9.8).

BecnpoBogHbie MapIipyTU3aTOPEI II0-
3BOJISIOT MCIIOJIb30BaTh IHTEpHET, HAXO-
IfCh B JI0OOM MecTe B Ipefesiax 30HbI
JOoCTyIIa.

Eie megaBHO nogkaiouenue Kk MHTED-
HeTy uepe3 CIYTHUKOBYIO CBS3b OBLIO
NPaKTUYECKU HEJOCTYIHO AJIS OOBIUHBIX
TOJIb30BaTe el 13-3a BLICOKOM IT€HBI.

CoBpeMeHHAsI CIIYTHUKOBAS CBS3b II0
CKOPOCTH, HAJEKHOCTU U 0€30MAaCHOCTU
He yCTyIlaeT TPaAuIIMOHHOI ITPOBOIHOM.
CyIiecTBEHHLIM ee IIPenuMYIIeCTBOM SB-
JsieTcs BO3MOXKHOCTH IIPUMEHEHUS B OT-
IaJIeHHBIX W TPYAHOMOCTYIIHBIX MeCTaX,

IIpumep 9.7. Knaccuduranusa MoxeMoB
II0 BUZLY COEUHEHUA:

o i MUGPOBLIX KOMMYTUPYEMBIX Te-
Je(OHHBIX JUHUH;

® Ui OPraHW3aI[U¥ BBIJEJEHHONU JIU-
HUM B TejaedOHHOI ceTu;

e KabeIbHEIE;

® PaMOMO/IEMBI;

® CIIYTHUKOBBIE.

IIpumep 9.8. Knaccupuranusa Gecrapo-
BOJHBIX CeTeil 10 HaJILHOCTU JeHCTBUA:

e BecripoBoHBIE IIE€PCOHAJIBHBIE CETHU
(Wireless Personal Area Networks —
WPAN) ocHoBaubl Ha TexHOJoruu Blue-
tooth, xoTopass mosBossieT ycTpoicTBaM
€000IIIaThCs CO CKOpocThio a0 24 Mb6ut/c,
€cJI OHW HaxomarTcA B paamyce mo 10 m
IPYT OT Apyra.

e BecipoBOiHBIE  JIOKAJIBHBIE  CETH
(Wireless Local Area Networks —
WLAN) npumensitor TexHojoruoo Wi-Fi.
TexHONOrMA GBICTPO pa3BUBaeTcA. B KOH-
me 2018 r. 6bLT IpeAcTaBJIeH CTAHAAPT II0-
Kosienusa Wi-Fi 6, mosBossiomuil nepeza-
BaTh AaHHBIE CO CKopocThbio xo 11 I'6ut/c
B paguyce 300 m.

e BecipoBogHEBIE ceTH MacIiTaba ropoga
(Wireless Metropolitan Area Networks —
WMAN) HCIOJIB3YIOT TEXHOJIOTHIO
WiMAX ¢ oxBaToM TEPPUTOPUU [0
150 KM W CKOPOCTBHIO Ilepemadyr JaHHBIX
o 1 I'éut/c.

e BecripoBogHBIE  TUIOGAJbHBIE  CETH
(Wireless Wide Area Network —
WWAN) O0CHOBBIBAIOTCA Ha Pa3JIMUHBIX
TexHoJIOrnuax, tTakux kKax GPRS, EDGE,
HSPA, LTE u ap., KOTOpble SBJIAIOTCS
HAJCTPONKaAMM HaJ TEeXHOJOTHUell MOOUJIb-
HOIl cBsAsu. OHU TO3BOJSIOT IIOJIH30BA-
TEJII0 CEeTH COTOBOM CBSABU IIPOUSBOAUTDH
00MeH JaHHBIMHU C IPYTUMHU YCTPOICTBA-
MU B CeTU, a TaKyKe C BHEUIHUMU CETH-
Mu, B ToM uucie WHTepHeT. B KauecTBe
MofieMa [JiA TMOAKJIoOUeHUs K VHTepHeTY
MOJKET MCIIOJIb30BATHCA MOOUJIBHBIN Tese-
(or. KoMmbioTep MOKET HOAKJIIOUATHCA K
Tesnedony mocpenctBoMm USB-rabens uiau
0eCIIPOBOIHBIM CIIOCOOOM.
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IIpumep 9.9. Cxema NOAKIIOYEHUS K
JHTepHeTY C UCIIOIB30BAHUEM CIIYTHUKO-
BOH CBABM:

Bxoasawwmii
CMYTHWUKOBBI
KaHarn

/l/lcxo,q;lu.mﬁ A .

CMyTHWKOBBIN A 0

& KaHan Monb3oBarens
Mposangep

‘r@l WHTepHeT

JIBOMUHBIN KOJ MCHOJB3YETCA AJSA KO-
IUPOBAHUSA NAHHBIX €Ie U IIOTOMY, UTO
ycTpoiicTBAM TOpas3fo IpoIle u ObICTpee
BBITIOJTHATE apU(METUKO-JIOTUUECKHE OIle-
panuu B OBOMUYHOU CHCTEME CUYUCJIECHU,
YeM B JeCATUYIHOU.

B 1959 r. yuenbsle u3 MOCKOBCKOTO T'0-
CYIapCTBEHHOTO YHUBEPCUTETA IIOJ PYKO-
BozcTBOM Hukosaasa BpyceHiieBa pas-
paboTajiu mepByi0 U eIMHCTBeHHY0 9BM
Ha OCHOBE TPOWYHOMU JoruKu. HaspiBasiach
ona «Ceryub». [Ipyrux KOMIIBIOTEPOB Ha
OCHOBE TPOMYHOTO KOJa HET U He OBLIO.

Wpero wmcmosp3oBaTh [  BBIYUC-
JICHUM TPOWYHYI CHCTEMY BBICKA3aJ
erme B XIII B. uTanbAHCKUUA MaTeMa-
ik ®@ubomauuu. OH chopmyaupoBa
U pPemImJ 3afadyy O THUPAX: €CJIU MOKHO
KJAcTh TMPU TOJBKO Ha OHY YaIly Be-
COB, TO ynoOHee, ObICTpee ¥ S9KOHOMUUHEE
[IeJaTh MOACYETHl B ABOMUYHOI CUCTEMe, a
€cJI MOJKHO KJIacTh T'MPHM Ha 00e uamu,
TO Iejiecoo0pasHee MPUOETHYTh K TPOUY-
HOU CHCTeMe.

Te HEBOSMOYKHO WJIU CJIUIIKOM JOPOTO
MIPOKJIaALIBATh MHTepHeT-Kabeas. CoyT-
HUKOBOM CBSABBIO INMHUPOKO IOJIb3YIOTCH
TOCyZapCTBEHHBIE CJIYKOBI, Teooropas-
BeOYHBIE U He(DTSHbIe KOMIIAHUH, TeJje-
KOMMYHUKAIIUOHHBIE (DUPMBI U [IPyTHe
KpyIHbIe opranmsanuu. B pange ciydaes
OHA SBJISAETCS eUHCTBEHHBIM BaPUaHTOM
HHTepHeT-KOMMYHUKanui (mrpumep 9.9).

9.3. [IpuHIMNBI Pa0dOTHI aNMIaAPATHBIX
CpeacTB KOMIIbIOTEPA

CoBpeMEeHHBINI KOMIIBIOTED WUCIIOJIb-
3yeT 9JIeKTPUUYECKUEe CUTHAJBI, T. €. TOK
UM HaNOpsKeHue, 3HAUeHUS KOTOPBIX
MEHSIOTCA 110 3aKOHY, OTOOpAaIKAIOIIeMy
nepegaBaemMoe coobierare. C IIOMOIILIO
CUTHAJIOB KOJUPYIOTCA IiepefaBaeMble
u oOpabaTbiBaeMble AAaHHBIE. OJIEKTPH-
YyecKMe CUTHAJbl MOYKHO HCIIOJIb30BATh
I KOOUPOBAHUA KaK MBOMYHBIA KOI:
«1l» — ecTh TOK (TOK 0OJIBIIIE TIOPOTOBOIA
BesmunHbl); «0» — HeT TOKa (TOK MeHb-
II1e IIOPOTOBOM BEJIMUYMHBI).

Yem MeHbINIe 3HAUEHUH CYIIECTBYET B
CHUCTEME, TeM IIPOIIle UBTOTOBUTE OTAEb-
HBbIe KOHCTPYKTHUBHBIE BJIEMEHTBI, OIle-
pupyloiue 3TUMHU 3HaueHHWAMU. Hawu-
0oslee HANEKHBIM U JEIEeBbIM SABJIAETCS
YCTPOICTBO, Ka’KABIH pas3psAl KOTOPOTO
MOKeT IPUHUMATDH JBA COCTOSAHUSA: €CTh
TOK/HET TOKa, BBICOKOE HaIpAKeHue/
HU3KOe HaIpsAKeHUe, HaMarHWYeHO/He
HaMarHU4eHo U T. 1.

1. Kakne ycTpoiicTBa KOMMbloTepa OTHOCAT K BHELUHUM?
- | 2. Ha kakue rpynnbl MOXHO pasfefvTb BHELUHME YCTPOWCTBa B 3aBUCMMOCTM OT WX

Ha3zHayeHusa?

3. Kakue cyulecTByOoT Cnoco6bl nogknoyeHus K NHTepHeTy?
4. Kakoe o6opygoBaHMe MOXET MCMoNnb30BaTbCA AN NPOBOAHOrO MOAKSOYEHUS K

NHTepHeTy?

5. Kakue TexHonorum MCNOoNIb3YHTCA Ona 6eCI'IpOBO,EI,HOFO noaK4YeHna K MHTepHeTy?
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@ YnpaxHeHusa

1 TlogroTtoBbTe npe3eHTaunio Ha ogHy M3 nepeyHUcsieHHbIX TeM B peXxunmMme COBMeCTHOro

pocTtyna.

1. ITpurTEPHI.

2. Cmoco0ObI moaxaoueHusa K VIHTepHeTy.

3. IIpeumyIiiecTBa U HEJOCTATKY OECITPOBOHOTO TIOAKJIOUeHUA K HTEepHeTY.
4. luTepHeT uepes3 CIyTHUK.

5. ITpuanun paborsr OBM «CeTyHb».

2 Onpepenute CKOPOCTb MOAKJIOYEHUS Ballero ycTpolcTBa K VIHTepHeTy, Mcnonbays
BO3MOXHOCTU MEpPeYUCTIeHHbIX CaiToB (MM APYrUX aHasIorMyHbIX).

1. https://yandex.by/internet/

fInnexc MHTepHETOMETD

JAHHbBIE O MNOJIb3OBATEJE CKOPOCTb MHTEPHETA

11111111111

6,18 MoéuTt/c = 791,06 Kbawnt/c

6,41 M6ut/c = 821.00 Kbant/c

Google Chrome 74.0.3729.169 (WebKit 537.36) NamepuTh ewé pa3  Mopenutses

1229x691, 24 6uta

MWHCK HacTtpouts

2. https://2ip.ru/speed/

TecTUpoBaHMe CKOPOCTU MHTEpHeTa

IP 11111111141

Nposangep MTS BY CmenuTb npoBangepa
Mnowagka Seti Plus Ltd. (Benapycb, XKoguHo)
MuHr 7 MCeK

Bpewms npoeefexuns 09 uioHs 2019 19:32

CkopocTb Bxopswas Mcexopsiwas

169.47 meut/cex 171.94 Méur/cex
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§ 10. NMporpaMmmMmHoe o6ecneyeHne KomnbiloTepa

Brepseoie umes 0 pasmebHOM PaccMO-
TPEHUU KOMAaH] U JaHHBLIX ObLIa BHICKA3a-
Ha Yapabsom Batoumxem B XIX B. Ilos-
'ke, B XX B., OHa Oblla pa3BUTa B IIPUH-
nunax [»xona ¢ou Heiimana. Otu mpun-
UMb YUYUTHIBAIOTCS U IpU paspaboTKe
apPXUTEKTYDP COBPEMEHHBIX KOMIIBIOTEDOB,
U IpU paspabOTKe KOMIIBIOTEPHBIX IIPO-
rpaM.

CoBmecTHOE
Ui TIaMATA [POrpaMM U IaMATU AaH-
HBIX IIPUBOAUT K «y3KOMY MECTY apXu-
TeKTyphl (pon Heiimana». M3-3a Toro uro
MMaMATh IPOrPAMM W IaMSATH JAHHBIX He
MOT'yT OBITH IOCTYIHBI B OJHO W TO Ke
BpeMs, MMPOMYCKHAA CIIOCOOHOCTH KaHaJjia
«IIPOIECCOP-TIAMATEL» CYII[ECTBEHHO Orpa-
HUUYMBAET CKOPOCTH PAbOTHI KOMIIBIOTEPA.

VYuennie us3 CIIMA u Uranuu B 2015 r.
3aABUJIM O CO3JAaHWU IPOTOTHUIIA MeM-
mporieccopa (mem — OT aHIVI. Memory) ¢
APXUTEKTYPOIl, OTIMYHON OT ApXUTEKTY-
per dou Heiimanma. Mewm-mpoiieccop pea-
JIN3yeT OMHOBPEMEHHOEe BBIUMCJIEHUE U
XpaHeHWe IOJYyUYeHHBIX NaHHBIX B OJZHOM
MecTe IIyTeM B3anMOJeNCTBUA AUeeK IIa-
MSATH.

HCIIOJIb3OBaHME IIIMHBI

IIpumep 10.1. PaGota KoMIbiOTEDa
yIpaBJsgeTca IPOTPaMMOi, KOTOpas CO-
croutr u3 Habopa KomaHn. Komaungbl 3a-
MMUCLIBAIOTCA B IaMATH KOMIIBIOTEpPA U
BBITIOJTHSIIOTCST IIOCJIeIOBATEIbHO, OJHA 3a
npyroii. IlociiemoBaTeIbHOCTH HAPYIIIAET-
Cd TOJIBKO B TOM CJIyYae, €CJIM BBIMIOJIHSA-
eTcAd KOMAaH[a YCJIOBHOI'O MJU 0e3yCJIOB-
HOro Iepexoja. B KomaHze mepexoga He-
TIOCPEICTBEHHO YKAa3bhIBaeTCs ajpec cJe-
nyroIeir KomaHAbl. I[Ipomecc BeIYMCIEHUHI
IIPOZOJIKAETCA O TEX IOpP, ITOKa He OyxeT
BBIMIOJTHEHA KOMAaHa, IIPEIIMNCHLIBAOIIAS
OKOHYAHWE BBIUMCJIECHU.

10.1. IIporpaMMHBIN TTPUHITUII
padoThI KOMIBIOTEPA

OCHOBHBIM ITPUHIIUIIOM TMIOCTPOEHUS
BCEX COBPEMEHHBIX KOMITBIOTEPOB ABJIS-
eTcs IporpaMMHOe yIIpaBJeHUe, B COOT-
BETCTBUU C KOTOPBIM KOMAH/IbI IIPOTPaM-
MBI ¥ JaHHBIE XPAHATCA B OIEPATHUBHOM
maMATH B 3aKOOUPOBaHHOM Buuae. Wu-
dopmarnus, ¢ KoTopoil paboTaeT KOM-
IBIOTEP, MIPEeCTaBJieHAa B JBOUYHOM KO-
e U JeJUTCA Ha ABa THUIA: IIporpaMma
(Habop KoMaHI 1m0 00paboTKe JaHHBIX);
IaHHBIE, oOpabaTbIBaeMble ITPOrPaMMOiL.
IIpomeccop MO’KeT BBIIIOJIHATL apud-
MeTuuUecKue U JIOTUYEeCKUe oIleparuu,
IIPeyCMOTPEHHBIE €ro CHCTEeMOM KO-
maug. Komauael 1 gaHHbIE CYUTHIBAIOT-
cs TIO ouepenyr M3 MaMATH U MOCTYIAIoT
B IIPOIIECCOp, Te OHHU paciniudppoBbBIBA-
IOTCS, a 3aTeéM BBINIOJNHAIOTCI. Pesyib-
TaThl BBIMOJHEHUS PA3JIUYHBIX KOMAH
MOTYT OBITh 3AIMCAHBI B IIAMATH WU
mepefaHbl HA pasjiMnUYHbIE YCTPOMCTBA.

Pabora kKoMIIbIOTEpPA IO HTPUHIIUITY
IIPOrPaMMHOTO YIpPaBJEHUSA ONKUCAHA B
npumepe 10.1. Cosganme 9BM c xpanun-
MOM B HMaMATU IIPOTPAMMON ITOJOMKIJIIO
HAYaJ0 IPOrpaMMUPOBAHUIO, & BO3MOMK-
HOCTL OOpallleHusA K JI000H sgueiike IIa-
MATH IO €e aJpecy ITO3BOJIMJIA HCIIOJIb-
30BaTh II€peMEHHbIE B IIPOrpaMMUPOBa-
HUU.

10.2. PazanuHbie IMOAXOABI
K KJaccupuKanuu mMporpaMMHOTO
obecrneyeHU s

KomnbioTep mpenacTaBiseT  coboit
equHcTBO ammnaparHeix (hardware) u
mporpaMMuBIX (software) cpemcts. Ilo-
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sABJIEHUE TEePCOHAJBLHOTO KOMITBIOTEpA U
pasBuTHe IIPOrpaMMUPOBAHUSA IIPUBEJIO
K BOBHUKHOBEHHWIO OT'DOMHOTO KOJIHYe-
CcTBAa pasJUUYHBIX mporpaMMm. COBOKYII-
HOCTHb BCeX IIPOr'paMMHBIX CPeICTB Ha-
3BIBAIOT MPOTPAMMHBIM OOecImeYyeHneM
(IT0) komIIBLIOTEPA.
PaccmoTpuM  HEKOTOpbBIE
raaccudpuranuu I10.

CIIOCOOBI

Kaaccudpurkanus mo Ha3HAYEHUIO

B saBucuMoCTH OT Ha3HAYEHUS BBI-
IeJSI0T CUCTEeMHOe, MPUKJIagHOe W WH-
crpymerTrainbuoe 110 (mpumep 10.2).
Kakaslil Kjiacc B CBOIO OUepeb JeJTUTC
Ha mogkJaccsl. Ilogpobuyto cxemy feste-
Hus 10 mo:KkHO TocMOTpeTs B Ilpusiodxce-
Huu K znaee 2 (c. 116).

Kaaccupuranusa mo cnocoody
pacnpocTpaHeHUSI M UCHOJb30BAHUSA

Tun pacupocTpaHeHUSA U UCIOJIbh30Ba-
HUS IIPOrPaAMMBbI 3aBUCHUT OT JIUIIEH3UH.
Jlutensuss Ha IporpaMMHOe obecreue-

HUe — IIPaBOBOIl WMHCTPYMEHT, OIIpefe-
JISAIONTNHA MCHOJb30BaHWE U PacipocTpa-
HeHHe [pPOrpaMMHOro obecreueHusd,

3aIUIIEeHHOr0 aBTOPCKUM mpasBoM. Jlu-
LIEH3Us BBICTYIAET rapaHTHel TOro, UTo
uzgarenab 110, KOTOpOMY HpPHHAILJIEKAT
UCKJIIOUNTEJbHEIE IIPABA HA IPOrpaMMy,
He IOHACT B CyJ Ha moJib3oBaressd. O0bIu-
HO JIMIEH3Ws Ha IIPOrpaMMHOe obecIie-
yeHHe paspelnaeT I0JydYaTeIi0 KCIIOJIb-
30BaTh OLHY MM HECKOJbKO KOIIUI IIPO-
rpaMMBbI, IIpuueM 0e3 JIMIEH3UM TaKoe
HCIIOJIb30BAHIE pPacCMaTPUBAETCA Kak
HapyIlleHe aBTOPCKUX IIPAB M3JATeJId.

CmocoObI  pacupocTpaHeHHs  IIPO-
rPaMMHBIX IIPOAYKTOB: KOMMEPYECKMIi,
YCJIOBHO-0ECILIATHBINA, O€CILIATHBIN U

IIpumep 10.2. Knaccer 110 B 3aBUCHMO-
CTH OT Ha3HAYEHUH.

Cucremuoe ITO — COBOKYITHOCTH IIPO-
rpamMm AJs obecreueHns paboThl KOMIIbIO-
Tepa U KOMIIBIOTEPHBIX ceTeii. IIporpawm-
MBI, BXOAAINE B cocTaB cucteMmuoro 110,
MMO3BOJIAIOT I0JIB30BATEJIO OCYIIIECTBISATH
PYKOBOACTBO U KOHTPOJIb Hang paboToit
KOMIIbIOTEPA ¥ KOMIIBIOTEDHOII CeTu, a
TaKKe O00eCIIeUurBAIOT BO3MOXKHOCTDH BHI-
MOJIHEHUST APYTUX IIPOrpaMM.

Ilpukaagmoe IIO0 — KoMmmIeKc IIpo-
rpaMM JJid pPelleHus 3a4au Olpee/IeHHO-
ro KJiacca IIpeaMeTHOH obsactu. [JaHHBINR
kuacc I10 aBisdgercsa caMbIM MHOTOUYUCJIEH-
HBIM, CIOJIa BXOJAT PeIaKTOPHI, dJIEKTPOH-
Hble CUCTEMBbI OOYyUYEHWs, KOMIIbIOTEPHBIE
WUTPBI U T. [I.

HNucrpymentansaoe 10 mpemmasHaue-
HO JAJIA CO3JaHUA APYroro IPOrpaMMHO-
ro obecrneuenus. Cioja OTHOCAT CHUCTEMbI
MIPOrpaMMUPOBAHUS, KOTOpPHIE O0ecIeun-
BAIOT pa3paboTKy IpOrpaMM.

Knaccudurkanusa mo cnocody
BBIIOJHEHUS IIPOTrPaMMBbL

B GouibImieit Mmepe He06X0AMMAa IPOrPaM-
MUCTY, YeM OOBIYHOMY IOJib30BaTesi0. 11o
9TOMY KPUTEPUIO IPOrPAMMEBI JeJIATCA Ha
KOMIIUJINPYyEMble 1 UHTEPIPETUPYEMBIE.

Wcxomubli KOZ y KOMIUJINPYEMBIX
mporpaMMm Ipeobpasyercs KOMIIUJIATO-
pOM B MAIIMHHBIA KOJ U 3aIllChIBaeT-
ca B (a1 ¢ 0COOBIM 3aTOJIOBKOM /WK
pacmiuperveM. OnepamuoHHAs CHCTEMA
UIeHTU(GUIUPYEeT TaKoW (aiia Kak wuc-
TIOJIHSIEMBIH.

Y UHTEpPIpPeTupyeMbIX HCXOMHBIN KO
IIPOrpaMMBbI IIOCJIe[OBATEIbHO UCIIOTHAET-
Cs ¢ TIOMOIIIBI0 CIEINATBHON IPOrPaMMBbI-
WHTepIIpeTaTopa.
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IIpumep 10.3. Knaccer II0 B 3aBuCH-
MOCTH OT CIOCO0a PacIpOCTPAHEHUS U HUC-
TIOJIb30BAHUA.

Kommepueckue mporpammel (Commercial
software) cos3marTca ¢ IEJNbI0 MOJTYyYEeHUT
IPUOBLIN OT WX WCIOJIb30BAaHUA, HAIIPU-
Mep IIyTeM IIPOJa’Ku.

YcaoBHO-0ecnIaTHRIE IIPOTPaMMBbI
(shareware) pacmpocTpaHsaiOTCA IO TPUH-
IMUITy «IIOHPOOYH, IIpeKIae YeM KYIUThb>.
Wcnosp30BaTe mporpaMmy MOXKHO B Te-
yeHMe HeOOJIBIIOro cpoka (2 Hemeauw WIu
mecarn). [lo ucreueHMM yKas3aHHOTO CPO-
Ka II0JIb30BaTe]Ib 00A3aH KYIUTH €€ WU
NIPEKPATUTh KCIOJH30BAHUE IIPOIPAMMBI
U YIAJIUTH ee.

Becniarasie nporpammsl (Freeware) —
mporpaMMHOe ofecIeueHue, JIUIEH3UOH-
HOEe COIVIAIlIeHWEe KOTOPOro He Tpebyer
KaKUX-T100 BBIIJIAT IIPaB006JIAaJATEeJIo.
JluieHsusi He [aeT II0JIH30BATENIO IPABO
Ha MOAU(DUKAIIUIO IPOTPAMMEIL.

IIpo6usie mporpammsl (Betaware) —
OOBIYHO IIpEJBAPUTEJIbHBEIE (TECTOBBIE)
0OeTa-BePCUM KOMMEPUECKOTO HJIN HEKOM-
mepueckoro II0. MoKHO WHCIIOJIB30BATh
0ecIyiaTHO, HO YacTO IPUMEHEHWe Orpa-
HUYWBAETCA IEPUOLOM TECTUPOBAHUS MU
(DYHKIIMOHATIBEHOCTHIO IIPOrPAMMBI.

mpoOubIi (mpumep 10.3). Kpome Toro,
pasaInmuaioT CBOOOAHOE U MPOIIPUETApHOe
I10. Cso6oxuoe IIO pacmpocTpaHsaeTcsa ¢
UCXOMHBIMHU KOJaMU W MOYKET OBITH M3-
MEeHEHO TOoJb30BaTesieM. ¥y IIPOIpHeTap-
Horo IIO Bce mpaBa (ucmoJib30BaHWHE,
pacmpocTpaHeHune, MOAU(PUKAIINAA) IPU-
HaJAJesKaT CO3aTeJIro.

Kaaccupurkamus
II0 CTeIeHH IePEeHOCHMOCTH

ITosBosIsTeT BBITEIUTH KPOCCILIAT(OP-
MeHHBbIe ¥ I1aT(OPMO3aBUCUMBIE IIPO-
rpaMMmbl. KpoccmiaTtgopmeHHBIE IIPO-
rpaMMbI paboTaioT Oojiee UeM Ha OHOM
amrmapaTHoOl miaTopMe U/Wau olepalu-
OHHOI cucTeMe. TUNWYHBIM TPUMEPOM
sABJIEeTCS IIpOrpaMMHOEe oleclleueHue,
mpeaHasHauYeHHOe OJiA paboThl B olepa-
IUOHHBIX cucremMax Linux m Windows
omHOBpeMeHHO. IlmaTdopmMo3aBUCUMBIE
mporpamMMbl padoTalOT TOJBKO B TOI
cpene, IJis KOTOPOM CO3JAaHHI.

- 1. B 4em cyTb npuHUMNA NPOrpaMMHOro yrnpaBneHnsa?
= | 2.0 kKakMM KpUTEPUSIM MOXHO KraccuduumpoBaTe NporpammMHoe obecneveHne?
3. HazoBuTe ocHoBHble knaccbl MO no HazHaveHuio.

YnpaxHeHus

1 Onpepenute, K Kakomy Kraccy nporpammHoro obéecne4veHus (N0 Ha3HaAY€HWUI0) OTHO-

CSATCA NnepeyvncrieHHble NMporpaMmsi.
1. ApxuBarop.
2. TexkcTOBBII pemaxTop.
3. Pascal ABC.

4. Windows.
5. Bpayaep.
6. Byxranrepckasa mporpamma.

2  Otkpovite cainT http://pascalabc.net/. MNepenante B pasgen NUULEH3NOHHOE cornaile-
Hune. K kakoMy Knaccy oTHocuTcs nuueHaus PascalABC?

3 Hanmgute nHdopmaumio o nuueH3mn nporpammbl Inkscape.

4 Hanpute vMHpopmaumio 0 KpoccnnaTtgopMeEHHbIX Mporpammax: TeKCTOBbI peaakTop,
rpacuyecknin pegakTop, peaakTop 3MEeKTPOHHbIX TabnuL.
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§ 11. MNpepcTaBneHne AaHHbIX

11.1. UadopManusa u TaHHBIE

W3 xypca GusuKu BaM U3BECTHO, UTO
(pusuueckme OOGBHLEKTHI B HAIlEM MUpPe
HaxXoqATCA B COCTOSHUU HEIPEePLIBHOTO
IBUXKEHUA W B3aMMOAEUCTBUA, KOTOPOE
COIIPOBOYKJAETCA IIOSABJIEHWEM CUTHA-
J0B. BsaumopeiicTBue CHUTHAJOB ¢ (pu-
BUUYECKUMHU TeJaMU MOKeT U3MEeHSTh
cBovicTBa Tes. V3mMeHeHUsA, KOTOpPBIE
MOKHO M3MEpPSTh WJU PEeruCTPUPOBATH,
obpasymoTr mamuble. /laHHBIe — 3aperu-
CTPUPOBAHHBIE CUTHAJIEI.

Hanubie HecyT B cebe wuH(pOPMAIIUIO
0 COOBITHAX, IIPOUBOIIEAIINX B MaTEPU-
aJIBHOM MUDe, IIOCKOJIbKY OHU OTPAKaIoT
3apPEeruCTPUPOBAHHBIE CUTHAJIBI, BOSHUK-
1Ie B pe3yabTare aTux cobbiTuii. OqHaKO
ITaHHBbIE He TOXKIEeCTBEHHBI MHMOPMAIIUU
(mpumepsr 11.1—11.3). Ilyia yesoBexka WH-
(opmariua — comep;KaHUE IIOJTyYaeMbIX
uM coobirenuii. IIpu monyuyeHuu mHQOP-
MaIlM YMEHBIIAETCS HEeOIIPeAeJEHHOCTh
3HAHUA. SHAHUSA ONPENesIAl0T IOBeJeHIe
YeJI0BeKa, ITO3BOJIAIOT €My MIPUHUMATh
peleHns, CTPOUTHh OTHOIIEHUS C APYTHU-
MU JIOIBMH.

Jliobaa wH(popMamsa HeMaTepuaib-
Ha, oHa He uMeeT (OPMbBI, Pa3MepoB,
maccel. CiiemoBaTesibHO, IJIA CYIIECTBO-
BaHMUA U PACIPOCTPAHEHUA B HAIEM
MaTepruaJbHOM MUPE OHA JOJKHA OBITh
00s3aTeJIbHO CBsI3aHA C KAKUM-IN00 Ma-
TEePUATBLHBIM O0OBEKTOM — HOCHTEeJIeM
uHOpMAL M.

MarepuaabHBIM HOcHUTeJIeM uH(opMa-
IIMU MOJKeT OBITH OyMara, MeTaJLl, ILJIacT-
Macca, BO3IYX, JJEKTPOMATHUTHOE II0Jie
u ap. CurHaybl TakKe ABJIAIOTCA MaTe-
PUAJBbHBIMU HOCUTEJNAMU HH(DOPMAIIUH.

IIpumep 11.1. OTKpBIB KHUTY C TeK-
CTOM HA WHOCTPAHHOM $3bIKE, YeJIOBEK
TIOJIYYUT NaHHBIE, HO HEe IOJYYUT HMH(DOP-
MaI}Io, TOCKOJIbKY €My He M3BEeCTEH CIIO-
co0 mpeoOpasoBaHUSA AAHHBIX, 3aIMCAH-
HBIX C IIOMOII[bI0 HEM3BECTHBIX CHMBOJIOB
B M3BECTHBIE €My IIOHATU.

IIpumep 11.2. ¥V Bac ects (aita ¢ gan-
HBIMU, HO BBl He 3HAeTe, B KAKON IIPO-
rpamMme OH ObLI co3maH. B aToM ciryuae BbI
uMeeTe JAaHHBIE, HO He CMOJKETe H3BJIEYb
nHGOPMAIMIO O TeX IOpP, IOKa He ycTa-
HOBUTE COOTBETCTBYIOIIYIO IPOTPAMMY.

IIpumep 11.3. 3a ThicAUYeseTUSA 3BO-
JIIOIUM 3amax He MOAIABAJICS M3BECTHBIM
crmocobaM (ukcanuu u nepenadyu MHGOP-
manuu. IIOHATH WIW TPEIACTABUTH He-
3HAKOMBIH 3amax oueHb TpyAHO. OmHAKO
YEJIOBEK IOJIyYaeT MHMOPMAILUI0, IIOUYB-
CTBOBaB 3amax. PaboThl II0 IIOJIYYEeHUIO
MaHHBIX O 3alaxe BeAYyTCS, HO O KOHEU-
HOM DpesyJbrare II0Ka I'OBOpUTH paHo. Ha
CerONHAINIHUIN [eHb 3amax — wuHdopMa-
1usi, HO He JaHHEIE.

B 2013 r. yuennie u3 ToKuiiCKOro
arpapHO-TeXHUYECKOI'0 YHUBEpCUTEeTa
n300pesn <«IaxHYIUA 3SKpaH». 3amax
HCXOOUT U3 00JacTu Ha dSKpaHe, COOT-
BETCTBYIOIIENl HCTOUYHUKY apomara. Ha-
mpuMep, KOTja IOABJSETCS M300pasKeHue
TEPCUKA, COOTBETCTBYIOIIUI yTroJl 9KpaHa
naxHeT (PPyKTOM.

Ha pmanHBIT MOMEHT cucTeMa €eIWHO-
BPEMEHHO MOJKeT IIPOUSBOAUTH TOJIbKO
ONVH 3amax.

WL ee

B,

|
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IIpumep 11.4. XapaKTepuUCTUKOI HO-
cuTessd, He WU3MEHSIOUIeHcsa C TedyeHueM
BpEMEHU, MOYKeT OBITb, HAIpUMep, Ha-
MarHUYEeHHOCTh 06JIACTH IIOBEPXHOCTH
IucKa wam OykBa Ha Oymare. XapakTte-
PUCTHKA HOCHUTEJsd, KOTOpas M3MEeHSEeTCs
C TeueHWEeM BPEMeHU, — 3TO, HaIpuMep,
aMIIUTyAa KoJyiebaHUil 3BYKOBOI BOJIHBI
WV HANIPSKEHUe B IIPOBOAAX.

IIpumep 11.5. Ilpumepsl cuUTrHAJIOB:
9JIEKTPOMATHUTHBLIE BOJIHBI, HU3MeEHEeHUe
AJIEKTPUUYECKOI'0 HAIPSKEHUs, 3BYKOBasd
BOJIHA, KOJIe0aHUA 3eMHOI KODBI, IIepefa-
Ya JAaHHBIX 110 KaHAJY CBA3U U IP.

B 1989 r. amepukaHCKUII YyYeHBIH B
00J1acT HCCJeNOBAHUSA OIepaluydl U Teo-
puu cucrem Paccen Axodd (1919—
2009) mpensoKuUI HEePapXUUECKYI0 MO-
nens DIKW (amri. data, information,
knowledge, wisdom — pmanuble, nHGOPMA-
U, 3HAHUA, MYAPOCTH).

MyapocTb

NHopmauums

[ NaHHble j

Kaxnplii ypoBeHb n00aBiisfgeT ompene-
JICHHBIe CBOMCTBA K IIPEeABIIYIIEMY:

®B OCHOBAaHWU HaXOIWUTCA YPOBEHb
JaHHBIX — 3HAKW U CUTHAJIBI;

e yH(popManua f06aBIAeT KOHTEKCT —
JaHHbIe IIPEACTABIAIOTCSA B BuLe (haKTOB,
uney Teopui;

e 3HAHUA [J00aBIAIOT MEXaHU3M WUC-
NIOJIb30BaHUA UH(MOPMAIIUU, OIPeAeIdIoT,
KaK YeJIOBeK Oy/JeT ee IPUMEHATH;

® MyJpOCTh [J00AaBJIAET YCIOBUA WC-
II0Nb30BaHUA 3HAHUI, HalpaBJIeHHBIE Ha
JIOCTUKeHIe IIOCTABJIEHHBIX ITeJIeH.

Xpanenme mH(pOpPMAIUN CBA3AHO C (QUK-
caryeil COCTOSHUSA HOCHUTEJIA, a PacIIpo-
CTpaHeHUWe — C TIPOIeCCOM, KOTOPBIH
IIpoTeKaeT B HocuTese (mpumep 11.4).

Wubpopmalina He cyHIecTBYeT caMa 110
cebe. Bcerma mMeeTcs MCTOUYHHUEK, KOTO-
pBIil mepenaer uHGpOpPMAINIO, U IPUEM-
HUK, KOTOPBLIA ee BOCIPUHUMAaeT. B po-
JU WCTOYHUKA WJIW MIPUEMHUKA MOYKET
ObITh JII000I OOBEKT MAaTepHuaibHOIo
MUpa: YeJIOBEK, YCTPONCTBO, JKMBOTHOE,
pacrenue. To ecTs mH(pOpPMAIMA Bcerga
mpefHa3HAYEHA KOHKPETHOMY OO'BEKTY.

WNudopmarius cTaHOBUTCSA TAHHBIMU
TOr[a, KOrJa HAXOOUTCS CII0oCco0 3aduk-
cupoBaTh WH(MOPMAIMI0O HA MaTepuaJIb-
HOM HOCHTeJe C TOMOINBI0 KaKOTo-Iu0o
dopMaIbHOTO A3BIKA.

JlanHuble mpeBpallaloTca B mHMOpPMa-
U0 TOJBKO TOTZa, KOTJa MMM 3auHTe-
pecyeTca UesioBeK. UeJsIoBEeK M3BJIEKaeT
nHpOpMAaII0 "3 AAHHBIX, OIEHWBAET,
aHaAJIU3UPYET ee.

HlelicTBUsA, BBITIOJHAEMBbIE C HWH)OP-
marnuel, Ha3bIBAIOT MH(OPMAIMOHHBI-
MHU mporeccaMu. K HUM OTHOCAT IIPO-
Imecchl MOJIyUeHUs, co3gaHusA, cbopa,
ONCKa, 00pabOTKMU, HaKOIJIEHUS, Xpa-
HEHMWsA, PACHPOCTPAHEHUA W HCIIOJIb30-
BaHUA nHpOpMAILUU.

B wunadopmaruke mouaTHe «mHMOPMA-
IUS» YaCTO OTOYKAECTBJISETCA C IIOHATHIEM
«TaHHBIE», TIOCKOJBKY OCHOBHBIM WHCTDY-
MEHTOM JJIS U3YUYEHUs U OCYIIeCTBJICHUS
MH(OPMAIIMOHHBIX ITPOIIECCOB SBJISIOTCS
KOMITbIOTEPHBIE TEXHOJIOTUU. B KauecTBe
(hopMasTbHOTO A3BIKA IJIA IIPEACTaBICHUA
JaHHBIX B UH(POPMATHKE ABJIAETCA BO-
NYHBIE Kox. C IIOMOINBIO JBOMYHOI'O KO-
Ja CerOgHA MOXKHO IIPEICTaBJIATH YUCJIA,
TeKCTbI, N300pakeHusI, 3BYK, BUIEO.
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11.2. Aunamorosoe u mugposoe
nmpeacraBjJeHne TaHHBIX

Curnayibl HecyT B cebe wuHpOpPMA-
U0, TIPEICTABJIEHHYIO B BUME MTaHHBIX.
Ilonyuas sHaueHUs cHUTHAJA, UYEJOBEK
MoJyYaeT JaHHBIE, W3 KOTOPBIX IIyTeM
00paboTKM u3BJEKaeTCs WHOOpMAIIUA.
BoJbIIIMHCTBO CUTHAJIOB IPEACTABJISIOT
co0oii (puBMUYecKUe BEJIMYUHBI, U3MEHS-
foruecs Bo Bpemenu (mpumep 11.5).

Curuaja MosKeT OBITH HpEACTABJIEH B
aHAJIOTOBOM (HEIIPEePHIBHOM) WJU JTHC-
KpeTHOI#' (hopMe.

AHAJIOTOBBII CHTHAJ OIMCHIBAETCA
(yHKIMelT BpeMeHM ¥ HeIPePLIBHBIM
MHOKECTBOM BO3MOYKHBIX 3HAUEHUMN.
JIuCKpeTHBIN CUTHAJ ABJAETCA IIPEPHI-
BUCTBHIM (mpumMepbl 11.6 u 11.7).

Bunarogapsa cBouM opraHamM 4YyBCTB
YeJIOBEK IIPUBLIK MMETH [eJI0 C aHaJo-
roBoii mH(popmanueii. Hamu 3peHume u
CIyX, a TaKyKe BCe OCTaJIbHbIe OpraHbI
YYBCTB BOCIPUHUMAIOT IIOCTYIIAIOIIYIO
nH(@OPMAIIMI0O B aHAJOrOBOHM (dopme,
T. €. HEIIPEPLIBHO BO BPEMEHMU.

B xommbioTepe uHMOpPMAIUA IIPEA-
craBieHa B nudpoom Buze. Iludposoit
CUTHAJN — CHUTHAJ, KOTOPBIM MOXKHO
MPEACTAaBUThL B BUJE IIOCJTEIOBATEIHHO-
CTU YHNCJIOBLIX 3HAUEHUI, 3aMMCAHHBIX
¢ momoInbio mudp. B HacTosiiee Bpemsa
Hambojsiee paCIPOCTPAHEHBI JABOUYHBIE
nu@poBbIe CUTHAJBI. OTO CBA3AHO C
WX WCHOJBH30BAHVMEM B KOMIIBIOTEPHBIX
YCTPOMCTBAaX U IPOCTOTON KOMUPOBAHUS.

Hnsa momydeHus ImTuU(POBOTO Mpen-
CTaBJIEHUS KaKoro-mmbo oO6BHeKTa ero
MOBEPTraloT AUCKPETUSAIIUN: ITOJIyUaioT
HAOOp YMCJIOBBIX BHAUEHUH, KOTOPHIE

IIpumep 11.6. AHaJIOTOBBII CUTHAJI.

A

| -
Ll
\/ t

IIpumep 11.7. [IuCKpPETHBIN CUTHAJ.

Yro6bl IpPEeACTaBUTH AHAJIOTOBBIN CHUT-
HaAJ IIOCJIeJOBATEJILHOCTBIO YUCEJ, €ro
cjefyeT cHayaja IPEeBPATUTh B AUCKPET-
HBIY CUT'HAJI, a 3aTeM IIOABEPIHYTh KBaH-
TOBAaHUIO (CUTHAJ, 3HAYEHUA KOTOPOTO
IUCKPETHBI, & BpeMsA HEIIPEPHLIBHO).

A

.
>~
\_I_I_l ,

B pesyabrare curmas GymeT mpencTaB-
JeH TaK, YTO Ha KaKJAOM IIPOMEXYTKe
BpEMEHU OKaKeTcAd W3BEeCTHO IIpubJIu-
JKeHHOe (KBAHTOBAHHOE) 3HAUEHWE CHT-
HaJjla, KOTOPOe MOYKHO 3aIlCaTh YUCJIOM.
Ecum 3ammucars 9TH 1esIble YHNCJIa B JBOUY-
HOU CHCTeMe, MOJYUYUTCA IIOCIeN0BATEb-
HOCTb HYyJIeHl W eJUWHUI], KoTopasd u OymeT
ABJIATHCA MU(PPOBBIM CUTHAJIOM.

! rD;I/ICRpeTHOCTb - CBOfICTBO, IIPOTUBOIIOCTAaBJIAE€MO€E HEIIPEPBhIBHOCTHU; IIPEPBIBHOCTL.
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Ucxopuoit Benmumuoit AIIIl mosker
OBITH JIIO0AA (pUsMUecKas BeJIUUYUHA —
HaNpAKeHNWe, TOK, COIPOTUBJIEHUE, €eM-
KOCTh, YaCTOTa CJIEJOBAHUA WMIIYJILCOB,
YTOJI TIOBOPOTA BaJjia U Jp.

YacroTa JUCKpeTU3anuu (UJIU YacTOTa
CEMILIMPOBAaHUA, aHTJI. sample rate) —
YacToTa B3ATUSA OTCUETOB HEIPEPHIBHOTO
10 BpeMeHU CHUTHAJa IPU ero AUCKPeTH-
3anuu (ompeesseT, CKOJIbBKO pa3 B CEKYH-
Iy OyZeT usMepeH UCXOAHBIN curHaJt). Us-
MepseTcs B reprax.

IIpumep 11.8. Crauepsl.

KuuxHbIT
CKaHep

IlnannreTHbIIN
CKaHep

ITopraTuBHBII
CKaHep JOKYMEHTOB

Ckauep
IITPUX-KOZA

CraHep KUHOILJIEHKN

MOJKHO COXPAaHHUTh Ha 5JEKTPOHHOM HO-
cuTee. ATU JaHHBIE ABJIAIOTCI IIUPPO-
BOI MOIeJbI0 00beKTa.

IIpomece  mepeBoga  aHAJIOI'OBOIO
IIpejcTaBJeHUsA O0BbEeKTa B Iu(ppPoBOe
Ha3bIBAIOT OIM(POBKON (MIH aHAJIOTO-
mu@poBsIM mpeodpasopanuem, AIIII).

OnudpoBKa JaHHBIX ITPOU3BOIUTCA Ha
CIIeIrIaJbHOM 00O0PYIOBaHUM, IT0O3BOJISIO-
1eM IIpeoOpas3oBaTh AHAJOTOBBIN CUTHAJI
B rtuppoBoii. Takoe yCcTPOICTBO HA3BIBAIOT
aHaJoro-1u@pPOBLEIM IIPe00pa3oBaTeIeM.

B pmanbHelmem omnud)poBaHHBIE TaH-
HbIe MOI'YT IMCIIOJIb30BAThbCA IJIsI 00pa-
00OTKM Ha KOMIIbIOTEpe, Ilepefayud IIo
KoMObIOTEPHBIM  ceTsaM. OrudpoBaTh
MOXXHO TeKcCT, (pororpaduu, PUCYHKH,
3BYK, BUJI€0, KUHO- U (DOTOIJIEHKU.

IIpu cramupoBaHWU WU300paAKEHUA C
(pusuueckux 00BHEKTOB (TexcT, ¢ororpa-
(uu, PUCYHKM) AUCKPETH3AIUA Xapak-
TepudyeTcsa paspenieHneM (KOJIUUeCTBOM
IUKCceJedl Ha eIUHUILY IJIUHBI II0 KaKIO0-
My 13 U3MEPEHUH) 1 TIIyOUHOH IBeTa.

g omu(poBKM TEKCTa WJIU Tpa-
(brueckux w300paKeHUN NPUMEHSIIOT-
cA pasjuuHble cKaHepbl (mpumep 11.8).
Cerogua cymiecTByioT 3D-ckamepbl —
ycTpoiicTBa, KOTOpbIe AHAJUSUPYIOT
¢dopmy mpeameTra M CO3mAIOT HA OCHOBE
MOJYYEeHHBIX JaHHBIX ero 3D-mozesb.
CraHepbl KMHOIIJIEHKH ITO3BOJISAIOT IIpe-
obpaszoBaTh u300pasKeHUs Ha KUHO-
IIeHKe B 1udpoBble Bumeodaiianl. IIpo-
rpaMMHOe ofOecrneueHne IJid pPabdOThI CO
CKaHepaMu JJaeT BOBMOYKHOCTh HacTpau-
BaTh ITapaMeTphbl CKAHUPOBAHMA.

IIpu BBIBOZE IUMPOBOTO mM300pasKe-
HUA Ha IpuHTEp uiau 3D-mpuHTep IIpo-
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HCXOOUT oOpaTHOe HpeoOpasoBaHme —
u3 mnudpoBoil (GopMBI B aHAJOTOBYIO.
B pesynbTaTe MBI mOJyuaeM aHAJOTOBOE
mpeAcTaBJieHe OOBEKTa: PHUCYHOK Ha
OymMmare My MaTePUAJIbHBIA 00HEKT.
IIpu omuppoBKe curHama, TPUBA3AH-
HOTO KO BpeMeHHu (3BYK, BHIE0), OCHOB-
HBIMU IIapaMeTpaM¥’ SBJIAIOTCS 4acTOoTa
TUCKpeTu3amuu (4acToTa M3MepeHUs) U
PaspATHOCTh KOJMUYECTBa OUT, BhIJEJIse-
MBIX JIJIA 3aTICH PEe3YJIbTAaTOB U3MEPEHU .
3BYK B KOMIIBIOTED MOYKXHO BBECTH C MU-
KpodoHa niu ¢ J1060r0 ayanoycTpoMcTBa,
MOAKJIIOUEHHOTO K KOMIbIOTEpPY. AHa-
JIOTO-IIU(MPOBOIT IIpeobpasoBaTeb BCTPO-
€H B 3BYKOBYIO KapTy. OnudpoBKa IIpo-
U3BOJUTCS CIEIUAJTbHBIM TPOrpaMMHBIM
obecneuenvieM (Hampumep, Audacity). ITpu
BBIBOJIE 3ByKa ITPOUCXOJUT OOpaTHOE Tpe-
obpasoBaHuWe cuUTrHajJa u3 HIU(GPOBOTO B
aHaJyioroBeii (mpumep 11.9). [lasa aro-
ro Ha 3BYKOBOH KapTe mMeeTcsa ITuppo-
aHaJIOTOBLIM TPeobpa3oBaTe b,

B coBpemennble cMapT(OHBI BCTPOEH
mudpoBoii (oroamnmnapar. M3o0paskeHusd,
MOJIyYeHHBIE C €r0 IOMOIIIBI0, COXPAHAIOT-
ca B nudpoBoii hopme. 3aTeM OHU MOI'YT
OBITH 3arpysKeHbI B KOMIILIOTED JJIsA o6pa-
00TKU, Iepefayd MO KOMIIBIOTEPHBIM cCe-
TAM WU A xpaHeHus. [[udpossie uso-
OpaskeHUs MOYKHO IIPOCMOTPETH Ha 9KpaHe

MOHHTOPA HWJIM pacievaraThb Ha IIPUHTEpPeE.

IIpumep 11.9. IIpeoGpasoBaHme 3ByKa:

KomnetoTtep .

MamsaTtb lecﬁ)rpl)_%?_lom
1110011110000111
0011111001111100

»

" 0111000000000001]

3ByKOBas kaprta

AHanorosbI

curHan .
AHanoroBbIv

curHan

1. B 4em otnuyme nHdopmaumm n gaHHeix? MpuBegute npuMepsl.

2. Y710 Takoe HocuTenb nHopmaummn?

3. Y10 noHuMMaloT nof MHPOPMAaLMOHHBIMU NpoLleccamn?
4. B 4em oTnM4Me aHanoroBoro curHana ot uudgpoBoro?

5. Y10 NoHMMaOT nog oundpPOBKOA?

6. Kakne ycTponctea npuMeHS0T Npu oundpoBKe?

@ YnpaxHeHus

1 KocTs yuntcs B XyOOXECTBEHHOW LLUKOSIE U MULLIET KapTWHbl akBapenblo. H1MKuTe noHpasu-
nace nocnegHas KoctvHa kapTuHa, 1 oH cchoTorpaduposan ee ¢ nomoLlbio cmapTdoHa. Kocta
TOXEe peLUnn COXpaHuTb KapTuHy B LMdpoBoM hopmaTe 1 oTCKaHuposan ee. byayT nv oguHa-
koBbiMK hannbl y Koctn n Hukutel? MNpoBeauTe cBOe nccnegoBaHue no oundpoBke nsobdpa-
XXEHUIN C MOMOLLIO CKaHepa u cmapTdoHa (uudposoro dotoannaparta). Coenante BbIBOAbI.

2 MogrotoBbTE COO6LLEHMS HA OfHY U3 NepeyHuUcCrieHHbIX TeM.

1. ITudpoBoii 1 aHAJIOTOBLIN 3BYK. I[IpenMmyIiiecTBa 1 HEJOCTATKMU.

2. ITpaBoBbIe acIeKTHI OIUMPPOBKU KHUT.

3. TexHoJIOrMY OIU(MPOBKYU BUIEO.
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§ 12. KognpoBaHue 4YMCNoBbIX AaHHbIX

IIpumep 12.1. Crroco0bI 3aIIKCH YUCET:

CoBpemeHHble |1 2 3 4 |10 20 30
Ernnetckune [ T 11 111 O A N AVAN AVAVA
peveckune

(CTaprI7I CTVIJ'Ib) I'ITII I | A AA AAA
peveckne

(HoBbIACTUNBL) |0 By & | T K A
Pumckune T HImv X XX XXX

Y 1epBOOBITHOTO UYeJIOBEKa OpYAUeM
cueTa OBLIM MTPEUMYIIECTBEHHO ITaJIbIIbI.
C MX IIOMOIIBI0O MOYKHO OBLIO CUHTATH IO
5, a ecqu B3ATb ABe pyKu, To u mo 10. B
IpPeBHIE BpeMeHa JIIOAY XOAUJIN OOCUKOM.
ITosTOoMy OHM MOIVIM IIOJB30BATHCS IJIS
cueTa majbllaMi KaK PYK, TAK W HOT.

®
\”ﬂjlv WV%’?X

V13BecTHBI HAPOJBI, Y KOTOPBIX €AMHUIIA-
MU cueTa ObLJIN He IMaJIBIIHI, a UX (DaaHTH.

1

v

Hemo3ummonHo# cucTeMOi CUMNCICHUS
SBJISIETCS CJIABSHCKAs, B KOTOPOM BMECTO
nudp MCIOJIb30BaJINCh OYKBBI ajaBuTa.
Yro6bl oTIMUaTh OYKBBI OT Iudp, HaL
OyKBaMU C YMCJIOBBIM 3HAUCHUEM ITHCAJICS
CIEINAJILHBINA 3HAK — THUTJIO.

12.1. TlougaTHe CHUCTEMBbI CUNCICHUI

IlepBele = KOMIIBIOTEDPHI  HA3BIBAJIU
9BM — 5J/IeKTPOHHO-BBIUNCIUTENIbHA S
MamuHa. VX OCHOBHBIM Ha3HAYEHUEM
OBLJI0O ITPOM3BOJICTBO PACUYETOB, AJSA KO-
TOPBIX HEOOXOAMMBI UWCJIOBBIE IAHHBIE.
CymrecTByeT 00JIBIIIOE KOJUUYECTBO CIIO-
cO0OB TIpeICTaBJIEHUsI UYUCJIOBBIX JaH-
Hpix (mpumep 12.1). C apeBHUX Bpe-
MeH JIIOAYM HCIIOJIb30BAJIV CIIeIaJIbHBIE
3HAUKU IJid 0003HAaUeHUs uucei. Taxue
3HAQUKU Ha3bIBAIOT IIU(PpPaMU.

Cucrema cumMcjeHUd — CIIOCO0 3aIlu-
CH YmcJIia C IIOMOIIbI0 Habopa YCIOBHBIX
3HAKOB, Ha3bIBaeMbIX Iu(paMu.

CucreMbl CUNCJIEHUSA OBIBAIOT IIO3U-
IUOHHBLIMUA ¥ HEIO3UIIMOHHBLIMK. B I1Io-
SUIMOHHOII CHCTEeMEe CUKCJIEHUS YMCJIO-
Boe 3HaueHme IU(PHI 3aBUCUT OT TOI
MO3UINY, KOTOPYIo Iudpa 3aHUMaeT B
3a0Kcy unciia. B HeIo3uI[MOHHON cucTe-
Me CUMCJIeHU Iu(dpa Bcerma nMeeT OIHO
U TO ’Ke 3HaueHue.

B marre BpeMs ueI0BEYECTBO HCIIOJIb-
3yeT B OCHOBHOM [ECATUUYHYIO CHCTe-
My CUMCJeHUs. B Hel mad 3amucu 4u-
ces ucnoabsyerca 10 mudpp: 0, 1, ... 9.
Yucao 10 aBiasgeTcs OCHOBaAHUEM JeCs-
THUUYHON CHUCTEMBI CUMCJIEHIS.

JIr000e umciIo B JeCATHUYHON CHUCTEMEe
CUMCJIEHUSI MOJKHO 3aIlliCaThb KaK CyMMY
paspAgHBIX cjaraemMbix (mpumep 12.2).
Yucaa 1, 10, 100... apiaATCa pas3pAIHbI-
Mu egmHUIAMYA. Kaskgas paspagHas egm-
HHUIla MOKeT OBITH 3amucana B Buge 10”.

AHAJIOTHYHYIO 3aIIMCh YMCJIA MOYKHO
MOJIYYUTh, ecau BMecTo 10 Kak ocHoBa-
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HUSA CHCTE€MbI CUMCJIEHUS B3ATh IIPOM3-
BoJibHOE umcJsio p (p > 1). PaspanuapivMu
eINHUIIAMU CTAHOBATCS CTEIIeHU OCHO-
BaHUS CHUCTEMbI cuucaeHus. [ sanucu
YucJia B CCTEME CUMCJICHIS C OCHOBAHU-
em p moHamobuTcsa p nudp. OObIYHO HC-
TOJIL3YIOT TIEPBBIE P UMD AeCATUUHOMN
cuctembl cuucienusa: 0, 1, ..., (p — 1).
Hanpumep, nasa 4eTBEPpHUYHOM CUCTEMBI
cuncJeHusa sTo oyayrt mudps: 0, 1, 2, 3
(mpumep 12.3).

B obmiem Bume umciio Z MOMKHO 3alli-
caThb CJELYIOIIUM 00pa3oMm:
Zp=ap"+a,_ p" '+ ..+ ap' +ayp’
T/le YMCJI0 P — OCHOBAHU!E CUCTEeMbI CUNC-
JeHud, KOI(PPUIIUEHTHL A, &, _ 1, ... Oy,
a, — nudpsl yucia, 3HaueHud p”, p" - L
wesy pY, p° — paspanHbIe eIUHUIILL.

OcHOBaHME CHCTEMbBI CUUCJIEHUS IIPU-
HATO YKasblBaTh KaK HIDKHUNA HHIEKC
B JecATUYHOU cucreme. Hampumep, me-
caATUYHOe umcao 1443 MOKHO 3amnu-
carb Kak 1443,, niu xak HA3,5, 2643,
10110100011, (mpumep 12.4). IIna necs-
THYHOro yrcja nHaeke 10 MoKHO He yKa-
3bIBATh.

HecATnuHas cCUCTEMA CUMNCJIEHUS SB-
JSeTCS IPUMEPOM MO3UIIMOHHON CHCTe-
MbI cumcjeHusa (mpumep 12.5). Ilpume-
POM HEIMO3UIMOHHOM CHCTEMBI CUMCJIe-
HUS SABJIAETCSA PUMCKAs.

B HacrosiIiiee BpeMs HCIOJIBL3YIOTCS
MO3UIMOHHLIE CHCTEMBI CUMCJIEHUS C
ocHoBanuamu 2, 3, 8, 10, 16. ITpu pabo-
Te ¢ KOMIIbIOT€PAMU Yallle BCEro UCII0JIb-
3yIOTCS IIIeCTHAAIATEePUUYHASI, BOChMe-
pUYHAsA, IBOMYHASI CUCTEMBbI CUMCJIEHUI.

JlBomuHasg cucreMa CUYNCIEHUS II0-
3BOJISIET 3aIIMCHIBATH YUMCJA C IIOMOIIbIO
aByx nupp — 0 m 1. Sammer uucia B

IIpumep 12.2. 3anwuch ywmcaa 5973 B
BHJIe CYMMBbI Da3psQHbIX CJaraeMbIX B Je-
CATUYHOU CHCTEME CUNCIIEHU:

5973 = 5-1000 + 9:-100 + 7-10 + 3 =
=5-10°+9-10%> + 7-10' + 3-10°

IIpumep 12.3. 3amumcy umcaa 12302,
B BUJIe CyMMBI PaspsifHBIX CJlaraeMbIX B
YETBEPUYHON CHCTEMEe CUUCJIEHS:
12802 =1-4*+2-4%+ 3-4> +
+0-4" +2-4°.

IIpumep 12.4. 3anucey uwucsaa 1443, B
Pa3HbIX CUCTeMaX CUHUCJIEHUA:
5A3,,=5162+A-16'+3-16°=5- 256 +
+10-16 + 3 = 1280 + 160 + 3 = 1443
2643, = 2-8% + 6-8% + 4-8' + 3-8° =
=2-512+6-64 +4:-8 + 3 =1024 +

+ 384 + 32 + 3 = 1443
10110100011, = 1-2° + 0-2° + 128 +
+1-2"4+0-254+1-2°4+0-2*+
+0-22+0-22+1-21+1-2°=
=1%1024 + 0 + 1 * 256 +
+1:-128+0+1-32+0+0+0+1%2+1=
=1024 + 256 +128 + 32 + 2 + 1 = 1443

IIpumep 12.5. 3anuch uncia.

B samnwucu umcaa 111 mepBas emuHUITA
0003HAUAET COTHU, BTOpas — OECATKH, a
TPEeThs — eIUHUIIBI (UMCJI0BOE 3HAUCHE —
CTO ONWHHAJIIATE).

B sanwucu umcna III xasxkmaa mumppa 1
UMeeT 3HaUeHUe eJUHUIILI (YMCIOBOE 3HA-
YeHUEe — TPH).

W3 wucropum wu3BECTHO, UTO UEJOBEK
MIPUMEHAJ CUCTEMbI CUMCJIEHUSA C PasHBbI-
mu ocHoBaHuAMU. B Kurae 10ro moin30-
BAJIUCh IIATEPUYHON CUCTEMOM CUNCICHUSA.
Ilnemena maiisi cumTajau B JBaAIlaTepPUU-
HOM cucteme cuuciaenud. Illectupecsare-
PUYHYIO CHCTEMY CUUCJIEHUS HCIIOJIb30Ba-
au B Basuiaonme. Hanmomuuanuem o6 3Toit
CHUCTEMe CUNCJIEeHUS CEeTrOJHsS SBJISeTCA
nemeHre MUHYTHI Ha 60 ceKyHI, yaca —
Ha 60 MmuHYT, a yria — Ha 360 rpamycos.
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B ocHOBe cueTa qIOKUHAMU JIEKUT JBE-
HaAIlaTepUYHaAsA CHUCTEMAa CUMUCJICHUSA, KO-
TOpas WCIOJb3yeTCA OO CUX IIOP: B I'OAY
12 mecanes, Ha udepodaare 12 vacos. g
o0o3HaueHUs IUDPP B ABEHAIIATEPUUIHOMN
cucreme, kpome 10 mudp JeCATUYHON CU-
CTeMbI CUKCJIEHUS, UCIIOJIb30BAJUCH eIre
IBa 3HAUKa AJs obo3HaueHus uncesa 10 u
11. B pasHble BpemMeHa U B PasHbIX CTpa-
Hax wucnoJb3oBasu: aasa 10 — T (amri.
ten), D (1aT. decem), X (pumckoe 10); mas
11 — E (aura. eleven) uau O (¢pp. onze).
Mo?KHO MCIOJIB30BATh OYKBBI JATUHCKOI'O
anpasura — A(10) u B(11). Kpome Toro,
uHOrga 1A obo3HaueHusa 10 MCIONIB3YIOT
TIEPEBEPHYTYIO ABOMKY (G), masa 11 — me-
PEBEPHYTYIO TPOUKY ().

IIpumep 12.6. Yucsa B IrecTHagIaTE-
PUYHON cuUCTeMe CUUCIEHU:

0,1,2,3,4,5,6,7,8,9, A,B,C, D,
E, F, 10, 11 ... 19, 1A, 1B ... 1F, 20 ... 29,
2A ... 2F, 20 ... 99, 9A, 9B, 9C, 9D, 9E,
9F, A0, Al ... FE, FF, 100...

IIpumep 12.7. Sanuce ynces B Pa3HBIX
crucTeMax CUMCJIEHUS.

&

® <

<

E 5 g

= s = o

3 S 5

& £ o ]

g o g 2

=¢ H 2 =

1 1 1

2 2 10

7 7 111

24 18 11 000
127 TF 1111 111
256 100 100 000 000
1025 401 10 000 000 001

IBOUYHOI CHCTEME CUUCJIEHUSA ABJIAETCSA
IBOUYHBIM KOJOM YHKCJIA.

B BOCBMepHMUHOI cucTeMe CUMCIECHUSA
ucnoab3dyiorea mnmudpel or 0 mo 7. Ee
IIpUMeEHEeHe IJIA KOMIBIOTEPOB 00YCJIOB-
JIeHO TeM (paKTOM, UTO B OZHOM OaiiTe
8 out. C IOMOIIIbI0 BOCBbMEPUYHBIX UKCeJI
3a0UCHIBAIOT KOABI UMCEJ U MAIITUHHBIX
kKomang. Celiyac BOCBMEPUYHYIO CHUCTE-
MY CUMCJIEHUS NPAKTUYECKU ITOJHOCTHIO
BBITECHUJIA ITIeCTHAAIIaTEPUYHAA.

B mrectHagmaTepuyHON CCTEME CULIC-
JeHuA ucmobayioreda 16 mudp: 10 mudp
U3 NEeCATUUYHON CHUCTEMbI CUUCIEHUS —
0..9 — u 6 OYyKB JIaTHHCKOI'O aJjipaBu-
Ta — A, B, C, D, E, F (upumep 12.6).
Cucrema cumcjaeHUs ¢ ocHoBaHueM 16
IIIUPOKO MCIIOJb3YETCA B KOMIBIOTEPHOM
JTOKYMEHTAIluW ¥ MIPU HATWCAHUU TIPO-
rpaMM HEIIOCPeACTBEHHO B MAaIIIMHHOM
Kozme. Hampumep, nasa 3amucu agpecoB
KOMAaH], IIBeTOBbIX KOHCTAHT.

12.2, IlepeBox uucesJ U3 OTHOU
MO3UI[MOHHON CHCTEMbI CUMCICHUS
B IPyTyro

JIto60e umcio mmeer 3HaueHue u Gop-
My IpeJCTaBJIeHUs. SHAUEHUe UYmCJa 3a-
laeT KOJIMUYECTBEHHYIO Mepy U OIpe[e-
JIAEeTCA €ro OTHOIIEHWEM K B3HAYeHUAM
Ipyrux umcesa («OOJIbIIIe», «MEHBIIIE»,
«paBHO»). Popma TpeACTABIEHUA YUCITIA
oIIpeiesifgeT CIrocob 3aIucy Yrcja ¢ IIoMO-
IIIbI0 ITPeIHA3HAUYEHHBIX JJIA 9TOTO IUQP.
3HaueHMe YMCJIa HE 3aBUCUT OT CIIOCO0A
€ro IIpPeJCTAaBJEHUA: YUCJIO C OJHUM U
TeM JKe 3HaUeHWeM MOXKeT OBITh 3amuca-
HO mo-pasuHomy (mpumep 12.7). Cuctembl
CUUCJIEHUs OIpenesdoT ¢GopMy IIpen-
CTaBJIEHUS YUCEJI, & IIOCKOJBbKY UX MHO-
r0, TO BOSHUKAET BOIIPOC O BO3MOYKHOCTHU
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U crocobax Tepexona OT OTHOU (POPMBI
IpeJcTaBJIeHUA Uncjaa K aApyroi. B mamisb-
HelilleM OyJeM paccMaTpUBaTh TOJBKO
TIO3UITMOHHBIE CUCTEMBI CUMCJIEHU.

IlepeBonm umcsia M3 CUCTEMBI CUHCJIE-
HUS C OCHOBAHWEM P B CHUCTEMY CUUCJe-
HUS C OCHOBaHWEM (¢ O0O3HAUAIOT KaK
Z,— Z,. HemocpecTBEHHBIH TIePEBOJ BbI-
TIOJTHATH HEIIPOCTO, ITIO9TOMY Uallle BCETo
paccMaTpUBAIOT NePeBOAbl Z, — Z, —> Z,,
rae o0eiuHOo = 10. To ecTh AJIS BBIIIOJI-
HEHUs IIe€PEeBOJOB HYKHO YyMeTh Iiepe-
BOAUTL YNCJA B OECATUYHYIO CHUCTEMY
CUNCJIEHUS W U3 JNEeCATUUYHON B CHUCTEMY
CUMCJIEHUS C APYTUM OCHOBaHHEM.

I monayuyeHUs aJTOPUTMAa II€PeBO-
la yucJja u3 JeCATUYHON CUCTEeMBbI CUMC-
JIeHUsI B CUCTEMY CUUCJIEHUSA C APYTUM
OCHOBaHMEM PACCMOTPUM 3alUCh UUCJIA
B BUJIe CYMMBI Pas3psAAHBIX CJIaraeMbIX:
Z,=a,p"+a, " '+ .. +apt+ap’

B sToif cymme Kakmoe cjaraeMoe 3a
UCKJIIOUEHWEM TIOCJIETHEr0 00sg3aTesIbHO
meautcsa Ha p. Torma moaydyaem, UTO TIO-
cJIeHee cJaraeMoe @, ABJIAETCA OCTATKOM
OT JeJIeHUS MCXOMHOTO umcja Ha p. Pasme-
JIUM YHCJIO HA P, TMOJYUUM CYMMY Pas3psam-
HBIX CJIaTaeMBIX CO CTapIIeil CTEIEeHBI0 Ha
1 mensbire. Haling ocTaTok ero gejeHusa Ha
p, nonyuum 3uauerue al. IIpogom:kasa Ta-
KM 00pas3oM, MOJyUYUM BCe SHAUEHUA a;.

B mpumepe 12.8 paccmoTpeHBI mepe-
BOJIBI YMCEJ W3 OeCATUYHON CHCTEeMBI
CUMCJIEHUS.

Aunroputm mepeBoga Zi, — Z,:

1. PazmenuTs HAIEJI0 MCXOMHOE UMC-
JI0O Ha OCHOBaHME HOBOM CHCTEMBI CUNC-
JIEeHUs p W HAUTH OCTAaTOK OT JeJIeHUS.
Jro OymeT nmudpa a,.

IIpumep 12.8. IlepeBox uwmcen us gecs-
TUYHON CHUCTEMbI CUMCJICHUS.

IleficTBUA 1O aJITOPUTMY IEepPeBOgA UU-
cesJl M3 OECATUYHON CHUCTEMBI CUMUCJIEHUS
OOBIYHO IIPEACTABJIAIOT «JIECEHKOI», T. €.
CJIeAYIOIIM 00pa3oM:

342 | 8

B npumepe peasnsoBaH mepeBO]] YKCIa
342 B BOCBMEPUYHYIO CHUCTEMY CUUCJE-
Huda. Pesynbrar — 5265.

1. ITepeBectun unciao 49 B ABOUUYHYIO
CHCTEMY CUMCJICHW:

49 = 110001,
2. IlepeBecTu umcyo 762 B miecTHamIa-
TEePUUHYIO CUCTEMY CUMCJICHU:

762 | 16
752

Iuns sanwucu pesysabraTa HEOO0XOLUMO
TIOJIyYeHHBIE OCTATKU IPEACTABUTH IIECT-
HaguarepuuHbiMu nudpamu: 10 = Ay,
15 = Fy4. Pesyubrar 762 = 2FA .
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IIpumep 12.9. IlepeBosg uwmcen B mecs-
TUYHYIO CUCTEMY CUMCJICHUA:

11001, = 1-2* + 1-2®% + 0-2%2 +
+0:2'4+1:2°=16+8+0+0+1=25,;
3045, =3:8°+0:82+4-8" +5:8°=
=8-512+ 0 + 32 + 5 = 1573,;
A3D;;=A-16%+ 3-16' + D+ 16° =
=10-256 + 3-16 + 13 = 2621,,

JpoOHBIE UmMCIAa MOMKHO IIEPEBOJUTH
aHaJIOTUYHO:
12,3;=1-5'+2-5°+3-571 =
=5+2+§=7+0,6=7,610.

IIpumep 12.10. Tabauma Terpan, Tpu-
ajJ ¥ IBOMYHBIX IIap.

ITudpa | Terpama | Tpuama | Ilapa
0 0000 000 00
1 0001 001 01
2 0010 010 10
3 0011 011 11
4 0100 100
5 0101 101
6 0110 110
7 0111 111
8 1000
9 1001
A 1010
B 1011
C 1100
D 1101
E 1110
F [ um | ]

IIpumep 12.11. IlepeBoxm uwmcia wus
[IECTHAAIIATEPUYHOM CUCTEMbI CUMCJICHUS
B IBOWYHYIO:

B27,= B 2 7 =101100100111,
— =
1011 0010 0111

2. HacTHOe OT OejeHHs CHOBa pasjie-
JIUTH HAIIEJIO Ha P C BbIIeJIEHUEM OCTATKA.
IIpomon:kaTh O TeX IIOP, MOKa YacTHOE
OT JIeJIeHUsS He OKAaKeTCs MEeHBIIe p.

3. IloryueHHBIE OCTATKU OT JeJIeHUSd,
3anuCcaHHBIE B IIOPAJKEe, O0OpaTHOM IIO-
PALKY WX IOJyUYeHUdA, ABJIAIOTCA 3aIlu-
ChIO UHCJIa B CUCTEME CUMCJIEHUS C OCHO-
BaHUEM D.

B npumepe 12.9 mpuBeneHsnl mepeBo-
OBl YUCEeJ B JECATUUYHYI0 CUCTEMY CUMUC-
JIEHUA.

Anroput™m mepesopa Z, — Zj, BbITe-
KaeT u3 cmocoba IpeaCcTAaBJICHUS UUCIa
B CHCTEeMe CUMCJIEHUA ¢ OCHOBAHUEM p:

1. IlpeacTaBUTh YMCIO B BUAE CYMMBI
PaspAmHBIX CJIaTaeMbIX II0 CTEIIEHAM p.

2. BeImmostHUTL  apud)MeTUYecKue ore-
pamuu B [eCATUYHOMN CUCTEME CUMCIEHUS.

OTmenbHO paccMaTpUBAETCA CHUTya-
UUA TepeBONOB Z, — Z, €ClIu p U ¢
ABJSAIOTCSA CTeIeHIMU ABOWKU. B sTOoM
cioydyae B KayeCcTBe IITPOMEKYTOUHOM
CUCTEMBI CUMCJIEHUS YIOOOHO BBIOMPATH
IBouuHYyI0. IlepeBos M3 CUCTEMBI CUMC-
JIEHUA C OCHOBAaHWEM CTeNeHU NBOUKHU B
IBOMYHYIO OCHOBAH HA TOM, UTO KaKION
mudpe B 3TOM cCHUCTEME CUUCJIEHUA COOT-
BETCTBYeT I'DyNIIa JBOUUYHBIX ITUQD:

e IIIeCTHAAIIATePUUHON Im()pe COOT-
BETCTBYET I'PYIIIIa U3 YeThIPEeX JBOMUHBIX
nudp (16 = 2%), HassIBaeMas TeTpamoii;

® BOCLMEPUUHOH IT1(hpe COOTBETCTBYET
I'PYIIAa U3 TPeX JBOMYHBIX nudp (8 = 23),
HasbIBaeMas TPUAaIOIi;

® YeTBEPUUHOI ITUPPE COOTBETCTBYET
mapa JBOMYHBIX mudp (4 = 22).

Tabauilel TeTpas, Tpuam U JBOMUHBIX
map npuBeneHbl B npumepe 12.10. Ina
IepeBoia UMCJaa U3 CUCTEMbI CUHCIIEHUS
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¢ ocHOBaHUEM 16 B IBOMYHYIO CHUCTEMY
CUMCJIeHUS KaKAyio mudpy uumcaa 3a-
MEHSAIT COOTBETCTBYIOIIEN TeTpamoi
(mpumep 12.11). ITpu mepeBose U3 BOCH-
MEPUYHONU CHUCTEMBI CUMCJEHUA IU(PHI
3aMeHsAI0TCcA Tpuagamu (mpumep 12.12),
a "3 YeTBEepUUHOINI — mapamu (Ipu-
mep 12.13).

IIpu mepeBoze U3 JBOMYHOIN CHUCTEMBI
CUMCJIEHUST YMCJIO Pa3buBaeTcs COOTBET-
CTBEHHO Ha rpynnsl mo 4, 3 uau 2 mud-
pBI cpaBa HajeBo. IIpu HeoOXogUMMOCTHU
cJieBa K UMCJIY MOKHO IIPUIINCATH HYJIU.
3aTeM IIPOM3BOAUTCS 3aMeHa TeTpPambl
(Tpuagbl WM Tapbl) HA COOTBETCTBYIO-
myo mudpy (mpumep 12.14). IlepeBog
Zig — Zgu Z, — Zs TIOKA3aH B IIpUMe-
pax 12.15 u 12.16.

Kaapkyasrop 8 OC Windows mosso-
JIsTeT BBITIOJHUTH IIEPEBOABI UYMCEJ U3
OIHOI CUCTEeMbI CUNCJIEHUA B APYTyI0. Pa-
0oTaeT KaJbKyJIATOP C CUCTEMAMU CUMC-
JIEHU, OCHOBAHUAMM KOTOPBIX SBJIAIOT-
ca 2, 8, 10 u 16. 1A ocylecTBIeHUA
TIePeBOJ0B KAJNBKYJIATOP MOJIKEH ObIThH B
pe:xume IIporpammuct (mpumep 12.17).
O6o3HaueHUA MOJA CHUCTEM CUUCICHUA:
Hex — mectHagmarepuunas, Dec —
mecaruunasg, Oct — BocbMepuuHasd,
Bin — pgBomumasa. [na mepeBoma umcia
¢ TIOMOIIIBIO KaJbKYJIATOPA HYKHO:

1. BeiOpaTth  OCHOBaHHE  CHCTEMBI
CUMCJIEHUS MCXOMHOT'O YMCJIA.

2. HabpaTs uucio.

3. PesysbpTaT oTo0OpasuTca cpasy gJsd
BCE€X CHUCTEM CUMCJIEHUA.

B pexume IIporpamMmmucr KaabKyJIs-
TOp MOKEeT PaboTaThb TOJBKO C IIEJIBIMU
YUCIaMHU.

IIpumep 12.12. IlepeBox umcna 3624
B IBOMYHYIO CUCTEMY CUMCJIEHUA:

3623 = 3 6 2 =011110010,
—
011 110 010
Hysnp B Hauajle 3aIMCH YMCJIa MOXKHO
onyctuts. OrBet: 11110010,.

IIpumep 12.13. IlepeBox umcaa 3202,
B IBOUYHYIO CUCTEMY CUMCJIEHUS:

3202, = 3 2 0 2 =11100010,
Vet Ve VN
11 10 00 10

IIpumep 12.14. IlepeBos umces U3 ABO-
WYHOM CHUCTEeMBI CUMCICHUS (3HAK ' OTHe-
JISIeT TeTpanbl, TPUAIbI UJIU Maphbl).

B mrectuHagmarepuuHyo:

110011010, = 0001 10011010 = 19A4
B BocsrMepuunyio:

11011010111,=011'011'010"111=33274
B uerBepuunyio:

10110111, =10'11'01'11 = 2313,

IIpumep 12.15. IlepeBog uncaa C36,5 B
BOCHBMEDPUUYHYIO CUCTEMY CUUCJIEHUS.

CHauajia mepeBelieM YNCJIO B [BOWY-
HYIO CUCTEMY CUMCJIEHUs, 3aTeM Pa3odbeM
€ro Ha TPUAJLbl U IMOJYYUM BOCHMEpPUU-
Hylo 3amuck: C56,, = 1100 0101 0110, =
=110'001'010"110 = 61265.

IIpumep 12.16. IlepeBox umcaa 23103,
B IIECTHAAIATEPUYHYIO CUCTEMY CUMCJIe-
HUSA.

IlepeBezieM UMCJIO B JBOUUHYIO CHCTEMY
CUVICJIEHV S, 3aTeM Pa300beM ero Ha TeTPa bl
¥ TOJYYUM IIEeCTHAAIATEPUYHYIO 3AINCh:

23103, =10 11 01 00 11, =
0010'1101'0011=2D3;.

IIpumep 12.17. IlepeBox uucaa 6122 ¢
IIOMOII[I0 KAJIBKYJIATODA.

= [lporpammucTt

6 122

HEX C52
DEC 3154
|ocT 6122
BIN 1100 0101 0010
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1. YTo Takoe cuctema cumcneHmna?
* | 2. KakuMn 6bIBalOT CUCTEMbI CHUCIEHUSA?
3. Kak nepeBecTn 4nCnO B OECATUYHYIO CUCTEMY CHMCNIEHUA?
4. Kak nepeBecTu YUCMO U3 [ECATUYHOW CUCTEMbI CHUCTEHUA?
5. [1na 4ero Mcnonb3yoTcsa Tpuagbl 1 TeTpanbl NpU NepeBone YMcen U3 ogHoON cucte-
Mbl CUYACNEHUA B APYryo?

@ YnpaxHeHus

1 lNepeBegute yncna B OECATUYHHYIO CUCTEMY CHUCIIEHUS.

1. 1001,, 1110101,, 100001,. 3. 4564, 3025, 165,.
2. 2121,, 2001,, 2213,, 2332,. 4. Ab4q, 679,45, FDCy.
2 I'IepeBe,D,VlTe 4ymucna m3 }J,eCHTVI“IHOVI CUCTEMbI CHUCIIEHUA B YKa3aHHYIO:
1. 345, 219, 50270 — Zy. 4. 85, 201 — Zj.
2. 234, 672, 1021 — Z,. 5. 85, 129, 311 — Z,.

3. 92, 131 — Z,.

3 BblinosiHeHWe nepeBofa «fIeCeHKOM» MOXHO ocylecTBuTb B Excel. OTkpoiiTe dain ¢
npumepom 12.8. Heob6xogumbie hOpMysbl MOXHO MOCMOTPETH B pexume nokasa opmyn
(Ctrl + ~). VicnonbayiiTe npumMep Ans nepesofa 4Mcen U3 yrnpaxHeHus 2.

A B c
1 |342 8

2 |=B2*B1 =LIENOE(A1/B1) |8

3 [=A1-A2 =C3°C2 =LIENOE(B2/C2)
4 =B2-B3

4* Hangwute B Excel cnpasky no cyHkumam OEC, OB.B.AEC, BOCbM.B.OEC v gp. Uc-
nonb3ynTe 3TM (PYHKUUW ONs NPOBEPKU MPaBUIbHOCTU BbIMOSIHEHMA MepeBoda 4YMcen B
ynpaxHeHuax 1 u 2.

5 OcyuwecTBute nepeBo YMcen Mexay ykasaHHbIMU CUCTEMaMUN CYUCTIEHWS:

1. 3201, — Zy — Zg — Zg; 4. 45673 — Zyg — Zg;

3. F1Ay — Zy — Zy — Zg;
6 Onpepenute, B KAKOM Mopsiike crieqyeT OCYLLEeCTBISTh NepeBod Yvcna B crefyoLime
CUCTEMbI CYUCNEHUR: Zyy — Z, —> Zg — Zig W Z, —> Zys — Z4,. OTBET 060CHYyMTE.
7 3anvwute MUHMMAasSIbHOEe U MakcuMarnbHoe.

1. I[IaTusHauHble YKCJIa B YETBEPUUHOI CHUCTEME CUMCJIEHUA.

2. YeTbIpex3HAUHBIE UMCJIa B BOCBMEPUUYHOM CUCTEME CUMCJIEHUS.

3*. Tpex3HauHbIe YNCJIA B ABEHAIIATEPUYHON CHUCTEMEe CUUCJIEHU.

MonyunTe gecsaTUyHble NPeACcTaBfeHusl 3anucaHHbix Yicen. CaenanTte BbIBOAbI.
8  3Banuwwute uyucno, cnegytowee 3a 344, 225, 34,5, 1111,, CFy.

9  3anuwwuTte yucno, npegwecteyowee 54, 304, 1004,.
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10 Pewwute 3apayn.
1. Hatigute maumensbitiee us uucej A, B, C u D, 3anrucaHHBIX B Pa3jINYHBIX
cucremax cumciaenus, eciau A = 1023, B = 471, C = 69;,, D = 1001010,
2. B cucreme cumciieHUA ¢ HEKOTOPHLIM OCHOBAHHEM p UMCJO 58, 3aIrchIBa-
erca kak 213,. Hadizure aT0 ocHOBaHUe.
3. YKasKnTe BCe OCHOBAHUS CHUCTEM CUMCJIEHNS, B KOTOPBIX 3aIuch urcaa 17
OKaHUYMBaeTca Ha 2.
4. K zamnucu HaTypaJbHOrO YKCJIa B BOCBMEPUUYHON CHCTEMEe CUMCJEHUS CIIpa-
Ba IIpUOMNCaJN ABA HYJIA. Bo CKOJIBKO pas yBeamuujaoch umciao? OTBeT 3aim-
IINTe B AECATUYHON CHCTEME CUKCJIEHUS.
5% B cany 100, ppykToBBIX JepeBbeB. M3 Hux 34, abmonu, 25, rpym u 5,
BuireH. Kakas cucreMa CUMCICHUS HCIOJIb3YeTCA IIPU MOACUYEeTe KOJMUEeCTBa
JlepeBbeB?

11 MofAroToBbTe COOGLLEHUsI HAa OfHY U3 MEePEHUCTIeHHbIX TeM.
1. Ucropusa cuera.
2. MexaHuuecKne CUeTHbIE IIPHUCIIOCO0IeHM .
3. Hcnonb3oBaHie TPOUMUYHON CHCTEMBI CUMCJICHI.

§ 13. KoaupoBaHue TeKCTOBbIX faHHbIX

13.1. IlpeacraBiieHue TEKCTa
. IIpumep 13.1. Pagnuunbie andaBUTHI.
EcrecTBenHOI OJId OPraHOB YYBCTB

YyeJIOBeKA ABJAETCA aHAJOroBad (Gopma Aa B6 Bs It Jin Ee E&¢ XKk 33
IpejcTaBJeHUsa KHPOpPMAIUM, OLHAKO Vin i Kk Jn Mw Hi Oo TIn  Pp
OUCKpeTHAasdA (opMa IIpeACTABICHUS C

IIOMOIIILI0 HEKOTOpOro Habopa 3HAKOB Cc Tr Vy ®&p Xx Hu Yu M Ml
Hambojee yHUBepcabHadA. 1A 3amuch Bb bls bs D5 IO Ss

TEKCTAa HCIIOJb3YIOT CUMBOJILI ajihaBUTa
(mpumep 13.1).

Kupunnuueckuit andasur

HpeﬂCTaBJIeHI/Ie I/IHCI)OpMaU;I/II/I B aJ- Aa Bb Cc¢c Dd Ee Ff Gg Hh li
(¢aBuUTHOI (TEKCTOBOI) (popMe — CaMbIit
PaCIpPOCTPAHEHHBIA CIIOCO0 CO BpeMeH Jo Kk LI Mm Nn Oo Pp Qg Rr

uzobpeTeHusa nucbMeHHOCTU. VHGpOPMA-
U TIepefaeTcs B BUe TeKCTa, 3aluCcaH-

Ss Tt Uu Vv Ww Xx Yy Zz

HOI'O Ha KaKOM-Iu0O SA3bIKEe: PYCCKOM, Jlatuackuil andasur
OesopycckoM u T. O. s samucu TeKcTa

HAa PASHBIX fA3BIKAX MOMKHO MCIIOJIb30- Ao BB Ty A8 Ee ZL Hn ©6
BaTh oawH aJjdasutr. Hanpuwmep, mia L Ke AL Mp Nv £ Oo Ix
3aIUCU TEKCTa Ha PYCCKOM uam 0OeJio-

PYCCKOM $3BIKAX UCIOJIB3YIOT KUPUJLIN- Pp 6 Tr Yv ®¢p Xy Yy Qo

Iy, a OJis 3aliCH TeKCTa Ha aHTINICKOM

UM HeMeIKOM $3bIKaX — JaTUHUILY. I'pevecknit andasut
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IIpumep 13.2. KogupoBaHue CIMBOJIOB:

0100 0001
0101 0011
0100 0011
0010 1111
0011 1000
0111 0100
0110 0101

O ~+~0~0W0>

IIpumep 13.3. ®PparmMeHTHI KOJOBBIX
Tabaui: 1 — ImecTHAAIATEPUYHBIE KOIBI

CHMBOJIOB; 2 — [eCSATUYHBLIE KOIbI CUM-
BOJIOB.
@ sp | « # $ % & ¢
20 21 22 23 | 24 25 26 | 27
( ) y + , - . /
28 29 | 2A | 2B | 2C | 2D | 2E | 2F
0 1 2 3 4 5 6 7
30 31 32 33 | 34 35 36 | 37
8 9 : ; < = > ?
38 39 | A | 3B | 3C | 3D | BE | 3F
®
sp | ! « #$ | % | & | ¢ ( )
32 | 33| 34 | 35|36 | 37 | 38|39 | 40| 41
|+ |, - . / o 1| 2| 3
42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51
4 5 6 7 8 9 : ; < =
52 | 53 | 54 | 55 | 56 57 | 58 | 59 60 | 61
IIpumep 13.4. KopupoBaHme OyKBHI
«JI» (pycckoit) B pasHBIX 8-paspagHBIX
KOZIOBBIX TabJHITaX.
Hassanme Ko Hecaruunoe
TaOJIUIBI A 3HAYeHUue
Windows-1251 | 11001011 203
KOU-8 11101100 236
CP855 11010001 209
CP866 10001011 139

IIpumep 13.5. TexcT B pasHBIX KOLU-
POBKax.

Windows 1251

HpMMep TEKCTa B PA3HEIX KOOMPOBKAX

KO1-8

OlIXJIEI PEVISAPIO B [IOI'MILY MHIXIIHBIY

CP866

1EmexE Exte€p T EpusVi bodmEOTHPL

Jia 3anmmcu TeKcTa B NaMATh KOM-
IbIOTEPA MCHOJB3YIOT TBOUYHBIN KOJ —
ajapaBut u3 AByx cumMmBoJioB: 0 u 1.

13.2. IToHAaTHE KOMOBOI Ta0JIUIIBI

TexkcroBasg mH(pOPMAIIUA COCTOUT U3
CUMBOJIOB: OYKB, Iu(dp, 3HAKOB IIPEIu-
HaHUSA U Op. MHOMKECTBO 3THUX CUMBO-
JIOB 00pa3yioT KOMIIBLIOTEPHBI aihaBuUT.
TekcT, cOCTOAITNI U3 JAHHBIX CHUMBOJIOB,
YeJIOBEK BUJIUT Ha dKPaHe MOHUTODA.

KomnbioTep MmosxeT o6pabaThIBaTh MH-
(opmanuio TOJHLKO B UMCJIOBOI (opMme,
IpeiCcTaBJIEHHOII B BUIe JBOMYHOTO KOIa.
IlosTOoMYy AJIsT KOZUPOBAHUSA TEKCTa KasK-
JIOMY CUMBOJIY aji(paBUTa CTABAT B COOT-
BeTCTBUE IBOUYHLINA Kof (mpumep 13.2).
YacTo BceM 3HaKaM ajdaBuTa CTaBATCHA
B COOTBETCTBUE KOJBI, COLEPIKAIIINE OLM-
HaKOBOE€ UWCJIO JBOMUYHBIX Pa3PANOB.

COBOKYIIHOCTH BCE€X CHMBOJIOB KOM-
MBIOTEPHOTO ayihaBUTA M COOTBETCTBY-
IOIX UM ABOMYHBIX KOZIOB 3aIIMCHIBA-
0T B Buje Tabiauibl. Takyo TaOauIly
Ha3BIBAIOT KOMOBOH (KOIMPOBOYHOM)
Ta0JHIell CMBOJIOB.

C IIOMOIIBI0 KOJOBBIX TAOJIKIL BBITIOJIHA-
0T KOJUPOBaHME 1 JeKOANPOBAHIE TEKCTA.
YacTo 151 ymoOCTBA IMOJIBL30BATENS B KO-
JOBBIX TaOJMIIAX BMECTO JBOMYHOIO KOZA
3aIMCBIBAETCSA €r0 NeCATUYHBIN WU IIIeCT-
HaAIaTepuuHblii aHajgor (mpumep 13.3).
Iia mosryyeHMs ABOWMYHOIO Koma (U3 me-
CATUYHOIO WJIMX IIEeCTHAIATEPUIHOrO)
HY?KHO OCYII[ECTBUTL IIEPEBOJ, 4YHCJa B
IBOWUYHYIO CUCTEMY CUMCJICHU.

151 pasHBIX KOMIBIOTEPHBIX CHCTEM
MOTYT WCIIOJIb30BATHCA PAa3JIMYHBIE KO-
IOBBIE TAaOJMUIILI CHMMBOJIOB. B pasHBIX
KOZOBBIX Ta0O/JMIIaX OSHHUM U TeM JKe
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CUMBOJIAM CTaBUTCA B COOTBETCTBUE
pasHbBIA ABOMYHBLIN Koxa (mpumep 13.4).
B sTomM ciyuae TeKCT, CO3ZaHHBIM Ha
OHOM KOMIbIOTEpe, HeJb3A OymeT Ipo-
YuTaATh Ha APYroM KOoMObIOTepe 0e3 Jo-
MOJTHUTEJIHLHOTO IIePEKOAMPOBAHUA —
CHMBOJIBI OyAyT OTOOpaKaThbCs HEKOP-
pextHo (mpumep 13.5). Memxayrnapon-
HBIM CTaHIApTOM cTajia Tabuauila KoIu-
poBru ASCII (American Standard Code
for Information Interchange — amepu-
KaHCKUH CTaHIapTHBIA KOJI AJid obOMme-
Ha wuH@opmanmen). [HamHas Ttabauma
HOAJepP KUBaeT 8-pas3pagHbIA IBOMYHBIN
KoZ. OTO 3HAUUT, UTO KaXKAbIA CHUMBOJI
OymeT B3aKOAUPOBAH IIOCJIEIOBATEJIbHO-
CThIO U3 8 HyJjell m eguHUI. Takas Io-
CJIeIOBATEJILHOCTD U OyIeT KOZOM CHMBO-
na. Beero B tabaute 28 = 256 cuMBOJIOB.

Tax Kak KaKIbII CHUMBOJ KOTUDPY-
0T IIOCJIEJ0BATEJBLHOCTRIO M3 8 HyJIei
U eIUHUIl, OH 3aHUMAET B IIaMATU KOM-
npoTepa 8 Out (1 OaiiT). B mpumepax
13.6—13.9 mokasamo, KakK C IIOMOIIbIO
rabsmnpbl cuMBoIoB ASCII (cm. Ilpunosice-
Hue K 2naee 2, c. 118—119) konupoBars u
IEeKOIUPOBATH CHMBOJIBI.

B Tmabmume ASCII cuMBOJIBI JTaTHHCKO-
ro m pyccxKoro ayaBUTOB (IPOIUCHEIE U
CTpPOUHBIe) UAYT 10 aidasury. lecaruu-
HbIe (Pl PACIIOJIOKEHBI B IIOPSIIKE BO3-
pacTaHus WX UMNCJIOBBIX 3HAUEHUI. OTO
IIPABUJIO OOBIYHO COOIIOAAETCS U B IPYTUX
KOIOBBIX Tabsuiax. Takoi cmocod Komu-
pPOBaHUA TEKCTA II03BOJISIET COPTHUPOBATh
TEeKCTOBBLIE JAaHHBIE II0 aJ(aBUTYy, a UUC-
JIOBBIE — TIO BO3PACTAHUWIO WX 3HAUEHUH.

B xomoBoii Tabaume ASCII xparuTtca
256 cumBoJioB. Ecau my:kHO paboraTh
C TEKCTaMMU Ccpasdy Ha HECKOJbKUX A3bI-
KaX, TO 9TUX CHUMBOJIOB HEJJOCTATOUHO.

Ta6auma ASCII KomoB COCTOUT U3 ABYX
yacreii. [lepBasa dacTh (CTaHZApPTHAMA) CO-
IEPoKUT JATUHCKNE OYKBBI, IU(PBI, IPO-
0eJ, 3HAKU IMPENUHAHUA U CIeIuaJbHbIe
CUMBOJBL: +, /, *, %, # u ap. CuMBOJIBL
sToii wactTu umeroT Kogbsl or 00000000 mo
01111111 (mecsaTuunble anHajgoru 0—127).
Bropyio yacTb KOZOBOI TaOJIUIbI HA3LIBA-
0T aJdbTepHaTuBHON. CUMBOJIBI B HEll KO-
nupytorcs sHavenusamu ot 10000000 mo
11111111 (mecaruuuble anagoru 128—255).
9ra 4vacThb TAOGJUIBI HCIOJb3YeTCS MIJIS
KOAMPOBAHUS CHMBOJIOB HAI[MOHAJBHBIX
an(aBUTOB ¥ CHUMBOJIOB IIceBHorpadu-
KU, KOTOPBIE HCIIOJIL3YIOTCS [AJIs PUCOBA-
HUS PaMOK ¥ JUHUM (CUMBOJIBI ¢ KOJAMU
176—223). B craHmapTHON YacTH KOMO-
BOM TaOJMUIIBI KOOLI BCEX CHUMBOJIOB Ha-
yuHatoresa ¢ 0, B anrbrepHaTuBHON — ¢ 1.

IIpumep 13.6. Ompenesenrie Koma CUM-
Bosa «@».

Homep cumBoga «@» B KogoBoii Tabm-
me 64. IlepeBemem uucao 64 us mecATHY-
HOM CHCTEMBLI CUHCJEHWS B JBOMYHYIO.
Ilomyumm: 1000000. [ua moayueHUS
8-6uTHOTO Koma nobasum 0 mepexm 4ucaom.
01000000 — nBOMYHBIH KOZ CEMBOJIA «@».

IIpumep 13.7. Onpenenenue Koma CUM-
BoJia «@D».

CiueBa ot 6ykBbl «®» unciao 148 — ee
mecaTuuHbli Kox. [lepeBesem umciio 148 B
IBOMYHYIO CHCTEMY CUMCJIeHuA. Ilosyunm
10010100 — mBOWYHBII KOJ GYKBEI «D».

IIpumep 13.8. Ompenenenue AJs CAM-
BOJIa «Z» IIIECTHAAIIATEPUYHOTO KOJA.

Haiigem B Tabaune 6yKBY «Z». Pamom
¢ el uncao 90. IlepeBeseM mecATHUHOE
yucsao 90 B 1mecTHAAIIATEPUUYHYIO CUCTEMY
cuncyaerud. [lomyunm: HA.

IIpumep 13.9. [lexomupoBaHmEe IOCTE-
IOBATEIBLHOCTHA KOZOB CHMBOJIOB.
10101000 10101101 11100100 10101110
11100000 10101100 10100000 11100010
10101000 10101010 10100000

3aMeHNM KasKIbIi IBOMYHBIN KOX €ro
MEeCATUYHBIM aHAJOTOM U ITOJYUMM:
168173228174 224172160 226 168 170 160

Temeps B KOIOBOII TabInIle HANIEM CO-
OTBETCTBYIOII[YI€ CMMBOJIbBI 1 IIOJIYUNM:
nHpoOopMaTuKa
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IIpumep 13.10. Tabumia CUMBOJIOB

(bparmenrt).
o OTKprTI/Ie HOKYMeHTa - 5“
WpupT: © Times New Roman v Cnpaska

HOECOBEBREEE BE G|
[T]r]k[L]m|x|olp|Q|r|s|T|U|v|w]x|¥|z| (]
W G a'b|cid'eifig'h ililk|1 mnop|
q|rIsII un\'mf;.)|z|{|| 3 -bI' L | A%
['I:'f%o'h H.l!\'ﬁl.[h. HEEDE=CH
1 !u.lxgh,u, .) ¥l J|-|T|. §lE|E|E|«|-|®| 1]
*[z]1]i |i|s|s|1|A|B|B|T]

PCT" @\H‘!

ic Cap 'e1erE|| :c .fl e

[ins KonupoBaHus: I— Bbibpatb

v lononHuTenbHble napameTpb

Ha6op cumeonos: Windows: kupunnma ~— +
lpynnuposka:  Bce v
Momck:

U+0418 (CxCB): Cyrillic Capital Letter B Knaguwa: Alt+0203

IIpumep 13.11. KopgupoBaHue cioBa
«IOHUCK».

B koxupoBke ASCII cioBy «IUCK» CO-
OTBETCTBYET IIOCJEI0BATEJIbHOCTD IIECT-
HaAIaTepuyHbIX KomoB: A4 A8 E1 AA
(B mecarumuHoM mpencraBiaenuu: 164 189
225 170). 9roii mocyenoBaTeIbHOCTUA KO-
moB B KogaupoBke Unicode OymyT cooTBeT-
cTBOBaTh CUMBOJBL A 'd%. B KomupoBke
Unicode cioBO «Iuck» OymeT 3aKOqUPO-
BAHO IIOCJIEJOBATEJIHLHOCTHIO IIECTHAIIlA-
TepuuHbIX KomoB: 0434 0438 0441 043A.

dopmar UTF-8 ObL1 paspaboTan 2 ceH-
T0pa 1992 r. Kenom TomMmcormoM u
Pobom ITaifixom u peasusoBan B OC
Plan 9 (Omepamnuornuas cucrema, paspado-
tanHas Bell Labs — ceituac mompasmeie-
ume Nokia — B xomme 1980-x rr. ¢ pac-
YeTOM Ha ceTu W paboume CTaHIUU). ITa
KOAMPOBKA HAIIJIa IINPOKOe IPUMeHEeHWe
B UNIX-mogo6usrx OC.

Ceiiuac MIMPOKO HCIOJB3YIOT KOAUPOB-
Ky Unicode (FOumkox). B meii KoMibio-
TepPHBIA ajadaBuT cocTouT He u3 256, a us
65536 cumBOJIOB. 17151 KOTMPOBAHUSA OTHO-
r'0 CUMBOJIA UCIIOJIb3YeTCs IIOCIe0BATEb-
HocTh u3 0 u 1, numeroras aauHy 16 cum-
BOJIOB. IIpy Takoi KOAUPOBKE KaMKIbBIN
CUMBOJI OyZeT 3aHMMATL B MAMATU KOM-
meioTepa 2 Gaiita. IIpocMOTpeTs KOJOBYIO
TaOJUIly Ha BallleM KOMIBIOTEpEe MOYKHO
3amycTuB nporpaMmmy TabJauiia CHMMBOJIOB
(HaxomuTcs B paszene CraHgapTHbie —
— CaysxeoHnie — Tabauma cMMBOJIOB).

s omnpenmesneHumss KoJa CHMBOJIA
HYJKHO BBIOpPATH 9TOT CUMBOJI B TabJIUIle
(mpumep 13.10). Ha BcmibiBaroreil moj-
CKasKe M B HUKHEN YacTU OKHa Oyaer
yKasaH KOoJl CHMBOJIA B IITeCTHAAIlaTepPuy-
HOM cucTeMe CUMCJIeHUs U Ha3BaHue AaH-
HOT'O CUMBOJIa (HA AHTJIMICKOM S3BIKE).

Ha morcka cuMBOJIa, COOTBETCTBYIO-
1ero KaxkoMy-1ubo Kooy, HY'KHO BBe-
CTU IIeCTHAIATePUUYHBIN KO CHMBOJA
B noyie Ilouck. B BhImamaroieM CINCKe
HaGop cuMBOJIOB MOKHO BLIOpATh OIIpe-
JleJIEHHBIT aJi()aBUT.

CragmapTHasd YacTb KOIOBOII TalJIu-
sl ASCII coBmamaer ¢ Hauajgom TabJu-
el KomupoBKH Unicode. IlosTomy Tex-
CTBHI, COAEPsKAIlle CUMBOJIBI, KOTOPHIE
pAaCIIOJIO}KeHbI B CTAHAAPTHOM dYacTu
KomoBoii Tabaunbl ASCII (tudps, OYK-
BBl aHTJIMICKOTO aJjipaBuTa), OyayT Oes
TpyZa uuTaThcA U B KogupoBKe Unicode.

Pycckue cumBosibl B Tabisuiie ASCII
UMeIOT KOoAbI, HaumHad ¢ uucaa 805 =
= 128,,, a B Tabsuite Unicode — c 1rect-
Hagmarepuunoro umecaa 0410 (kox 1mpo-
nucHoi OYKBBI A). TeKcThl Ha pPycCcKOM
sA3bIKe, HaOpauuble B Koguposke ASCII,
OyoyT HEBEpPHO OTOOpaKaThbCs IIPU IIPO-
cmotpe B Unicode (mpumep 13.11). as
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MPaBUJIBLHOTO ITPOCMOTPA TEKCT Heob0Xo-
IUMO TIpeo0pasoBaTh.

Pacnpocrpanena xommpoBka UTF-8
(auri. Unicode Transformation Format,
8-bit — dopmar mpeodpasoBaHusa IOHuM-
Kozma, 8 out). OHa mo3BoJisgeT 0ojiee KOM-
MMaKTHO XPaHUThH U IIepelaBaTh CUMBOJIBI,
HCIIOJNIB3YS ITIePEMEHHOE KOJIUYEeCTBO OaMT
(ot 1 mo 4) gna xkogupoBaunus. CTaHgapT
UTF-8 ceiiuac sBasgeTCA CaMBIM PACIIPO-
crpaHeHHBEIM B MHTepHere. JlaTuHCKUe
OYKBBI, IIU(MPBI 1 HamboJiee PaciIpocTpa-
HEeHHble 3HAKU MPENNHAHUA KOAUPYIOT-
csa B UTF-8 oguuMm 6afiToM, ¥ KOABI STUX
CUMBOJIOB COOTBETCTBYIOT UX KOJaM B
ASCII. Kupuainueckue CUMBOJIBI KOLU-
pyioTrcsa nBymsa Oaritamu (mpumep 13.12).
CTpyKTypy ABOMYHOTO KOJla CHMBOJIA B
rkogupoBke UTF-8 MoxKkHO mOCMOTpPETH
B Ilpunoxcernuu k enage 2 (c. 117).

TeKCcThI BBOAATCA B IaAMATb KOMIIbIO-
Tepa B OCHOBHOM C ITOMOIIbIO KJIaBUATY-
pel. Ha kiaBuIiax HammcaHbl 3HAKOMBIE
HaM OYKBBI, IIU(PPLI, 3HAKK IPEITNHAHUA
U apyrue cuMBoJibl. HaskaTume Ha ompe-
IeJIeHHYI0 KJIABUIIY KOAUPYET CUMBOJI,
U B NaMATH KOMIIBIOTEPA OH XPaHUTCHA
B (opmMe OABOMUYHOTO Kozma. IIpm BBIBO-
e CUMBOJIA Ha 9KpaH MOHUTOPA BHEIII-
HUII BUJ CHUMBOJIA BOCCTAHABJIMBAETCS
o ero ABOMYHOMY Komy. KomupoBaHue
U [eKONUPOBAHNE TEKCTOBBIX TaHHBIX
MIPOUCXOAUT TaKsKe IPU 3aIlHCH TeKCTa
B (afim Ha KOMIOBIOTEPHBIN HOCUTEIH
¥ IPU CUUTHLIBAHUHU TeKcTa u3 (daiiia
(mpumep 13.13).

MuadopMainoHHBIH 00BEM TEeKCTa 3a-
BUCUT OT KOJIMUYECTBA CUMBOJIOB B HEM U
crocoba KomupoBaHUA cuMBOJIOB. MIHGOD-
MaIlMOHHBLIA BeC OJHOTO CHMBOJIA DPaBeH
1 6afiTy Ipu UCIOJIb30BAHN OSHO0A A THRIX
(8-0MTHBIX) KOMOBBIX TaOaUIT 1 2 Gaiitam

Muorve  Opaysepbl  IIPEIOCTABJIAIOT
TIOJTL30BATEI0 BOBMOYKHOCTH BHIOOpa KOU-
POBKHU CTpaHUIBI caiiTa. OgHAKO pacmpo-
crpanenue koxupoBku UTF-8 mpuBomut K
TOMY, YTO 9Ta (PYHKIIVSA CTAHOBUTCS MAJO-
BocTpeboBauHOI. [lo aTOl IpUUMHE paspa-
ootunku Google Chrome y6payiu mTaHHYIO
(yHKIIMIO U3 MOCIeTHUX Bepcuil Opaysepa.

IIpumep 13.12. KogupoBaHume CHMBO-
0B B UTF-8 u Unicode.

CuMBoI UTF-8 Unicode
L 4C (1 Gaitr) 00 4C
JI DO 9B (2 Gaiira) | 04 1B

IIpumep 13.13. IIpeoGpasoBaHme KOIU-
POBKU TEKCTOBOI'O JOKYMEHTA IIPU €ro OT-
kpeituu B Word:

_ OTKpbITWE JOKYMEHTa ' >
<<10klass_2018 » Utor8 v = [louck: Ator3
YnopspounT v Co3parth narky - “
[ Vims | ata aveHeHus
= JTOT KOMMbIOTEP % [lomaluHsis padoTa 23.09.2019 15:26
a Bugeo & CounHeHve 22.09.2019 17:01
BokymeHTsl & CNnCOK KHUr 04.09.2019 12:20
« 3arpysku ¢ Pechepar 05.09.2019 16:10
| & M3oBpaxeHus
. Mysbika
« Pabouunii cton
| JlokanbHbi gnek v

Bce chainbI(*.)
Cepgic v (OTkpbiTb v OTMeHa

T

Wms taitna:

OTKpbITH

OTKpbITb ANS YTEHUS
OTKpbITb Kak Konuio
OTkpbITb B 6pay3epe
OTKpbITb B pexvMe
3aLLMLLEHHOrO MPOCMOTpa
[OKpbITH 1 BocCTaHOBMTS |

— Mpeo6pa3oBanute dhaiina - 3.1 7 EEN

BbibepuTe KOBMPOBKY, KOTOpast MO3BONMAT
NPOYUTaTh BALL JOKYMEHT

Kvpunnuua (KOI8-R)
Kupunnuua (KOIB-U)

Kmimnnwua Maci

— IlpuMep - TeKCTa - B- Pas3HLIX - KOOMPOBKaX | -

Kvpunnuua }ISO)
(
(

O Hpyras

Kupunnuua (DOS) l
i
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IIpumep 13.14.

B kogupoBke Unicode KaKablil CUMBOJI
Kogupyerca 2 Gatitamu. HysKHO momcum-
TaTh KOJIMYECTBO CUMBOJIOB B IIPEIJIONKE-
HUU U YMHOMKUTH Ha 2. B mpenpioxeHun
38 cumB0J10B. TH(MOPMAIIMOHHBIH 00BEM —
38 - 2 = 76 Gaiir.

IIpumep 13.15.

B kommpoBke Unicode KasKIbIii CHM-
BOJI KopupyeTca 2 GaiitaMu, B KOTUPOBKE
ASCIT — 1 6a#itom. IIpu nmepekoxzumpoBKe
UH(POPMAIIMOHHBIA 00beM YMEHBIIIUJICST B
2 pasa. 3HAUUT, UICXOHBIH pasmMep coooIIe-
Husa — 12 - 2 = 24 Gaiira, 24 - 8 = 192 Our.

IIpumep 13.16.

WudopManmoHHbI 00HeM COOOIIEHUS
8,5 Koanr = 8,5 - 1024 = 8704 o6aiira.
OfHOMY CHMBOJIYy COOOIIEHUSI COOTBET-
crByeT 1 GaiiT = 8 6ur. C momoIinpo 8 6uT
MOKHO 3aK0AMpoBath 28 = 256 cMBOJIOB.

IIpumep 13.17%,

B Unicode kaXmblii CUMBOJI KOZUPY-
eTca 2 OaiitaMu, TOITOMY B COOOIIEHUU
(21 - 1024)/2 = 10752 cumBosioB. Ecou 651
BC€ CHMBOJIBI B COOOIIEHUU OBLIN JIATUH-
CKUMH, TO WH(MOOPMAIMOHHBIA 00BEM CO-
obmrenusa B KoxgupoBke UTF-8 cocraBua
651 10752 Gatita. THGOPMALTMOHHBIN 00B-
eM COOOINeHUuA [0 IEePeKOJUPOBAHUSA —
15 KoaiiTr = 15 - 1024 = 15360 oGaiir.
15360 — 10752 = 4608 — KOJMYECTBO CUM-
BOJIOB PYCCKOro ajidhaBuUTA.

IIpumep 13.18.

Ha oxmoii crparutie 30 * 45 = 1350 cum-
BOJIOB. B Komosoii tabuaurie Unicode onun
CUMBOJ Kogupyercsa 2 Oaditamu. WH-
(opMaIUOHHBIN 00BEM OIHON CTpaHU-
mpr — 1350 - 2 = 2700 6Gaiit. Bech pac-
ckas sauumaer 80 - 1024 = 81 920 Gaiir.
Torma KOJMYECTBO CTPAHUI] COCTABJISET
81920/2700 =~ 30,34 = 31 crpanura.

IIPK MCIOJB30BaHUM Tabauikl Unicode.
IIpu wucnonbzoBanuu Tabaunbel UTF-8
uH(GOPMAIIMOHHBINI BEC OJHOI'0 CHMBO-
Ja MOYKeT COCTaBJATHL oT 1 mo 4 OGaiir.

13.3. Pemenne 3agau
Ha KOQMPOBaHHE TEKCTAa

IIpumep 13.14. Ompemenuts mHOOP-
MAI[MOHHBINA 00BEM CJIeAVIOINEro IIpes-
JIOKEHUSI, €CJIN ero 3aKOAUPOBAJIH C II0-
MOIIbI0 KomoBoi Tabuunbl Unicode:

MporpaMmM1poBaHe — BTopasi FfpaMOTHOCTb.

IIpumep 13.15. ABTOMaTHUECKOE
YCTPOMCTBO OCYIIECTBUJIO IIEPEKOTUPOB-
Ky coobinenusa m3 KogupoBKu Unicode
B KomupoBKy ASCII. IIpu sTom muHDOP-
MAIIMOHHBINE 00BEM COOOITEHUA YMEHbB-
muicsa Ha 12 6aiT. CKOIBKO OUT OBLIO
B II€PBOHAYAJIBHOM COOOIIIEHUM?

IIpumep 13.16. WMubopMalmoOHHBIH
obweM coobienus 8,5 Koatit. [flanmoe co-
obmrenue comeps;xut 8704 cumsosia. Kaxoe
MaKCUMAaJIbHO BO3MOYKHOE KOJUYECTBO
CHMBOJIOB COIEPIKUTCSA B ajdaBure?

IIpumep 13.17%*. ABTOMaTHUYECKOE
YCTPOMCTBO OCYINECTBUJIO II€PEKOIUPOB-
Ky COOOIIeHU:A, COIEPIKAIero CHUMBO-
JIBI PYCCKOTO ¥ JATUHCKOTO aJihaBu-
ToB u3 KomupoBku UTF-8 B 16-OuTHBIN
Unicode. (CumBoJsibl jaTmHCKOTO aJda-
BUTA KOAUPYIOTCSA OTHUM OaliTOM, a pyc-
cKoro — aByMmdA Oafitamu.) B pesyabrare
mpeobpa3oBaHUs COOOIIIeHME CTaJo 3a-
muMmarb 21 K6aiiT BMecTo mepBoHAYAIL-
HeIx 15 Koaiir. CKOJIBKO B COOOINeHUN
CHMBOJIOB PyCcCKOro ajaBura?

IIpumep 13.18. Texcr pacckasa 3a-
aumaeTr 80 Koaiir. Ha oxmmoii cTpanuiie
30 cTpok mo 45 cumBoJIOB. Kamkapiii cum-
BOJI Komgumpyercs 16 Oumtamum B (opmare
Unicode. CKOJIBLKO CTpaHUI[ B pacckase?
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1. Y710 Takoe andgasut?
* | 2. Kak KogupyloTcsi CUMBOSbI?
3. Yem otnun4aeTca KOgMpPOBaHME TEKCTA NPWU UCMONb30BAHUN PA3HbIX KOOOBbLIX TA6NUL?
4. Kak onpefenuTb Kog cvMmBona B npunoxexHun Taébnuua cumeBonos?

@ YnpaxHeHus

1 Wcnonb3ys kogosyo Tabnuuy ASCIl nnm Unicode (nporpamma Taénuua CUMBOJIOB),
3aKoavpynTe cnefyolmne TEKCTOBbIE AaHHbIE:

daiin Bair
KomupoBauue Disk
Printer Bit

CucreMa cumCIeHUA
2 | [lekogumpyinTe OBOUYHbLIA KOA, Ucnonb3yst kogosyto Tadnuuy ASCIL.

11101000 10101010 10101110 10101011 10100000
3 [lekoompyinte nHdopMaumio, ncrnosnb3ys Taénuuy ASCII.

172 174 164 165 172 (mecaTuuHbIE YMCJIA).
E1 AA A0 AD EO (umtecTHaaIiaTepuyHbIe YKCIA).

4 Vcnonbaysa nporpammy Taénuwua cMMBONOB, onpefenvTe Koasl cumeonos '/,, +, $, LU, V.

5 ' Onpepnenvte MHOPMAaLMOHHBIN 06beM COOBLLEHUS «YYACTHUK OnMMnuagbl MOXeT Nu-
caTb NporpamMmbl Ha fa3blkax nporpammupoBanunsa Pascal, Python nnan C++».

1. B koguposke ASCII.
2. B koguposke Unicode.
3*. B kogupoBke UTF-8.

6 ' CoobLyeHne, WHDOpPMaUMOHHON O6BbEM KOTOPOro B 16-OMTHOM KOOMPOBKE paBeH
480 6anT, nepekoanposann B 8-6UTHYO KOOUPOBKY. [Mocne 3Toro K Coo6LLEeHNIO gonucanm
HECKOSIbKO CUMBOJIOB, U €ro MHPOPMaUNOHHbIN 06beM cTan paBeH 520 6anT. CKonbko
CUMBOJIOB fonucanu B coobLleHne?

7  Andasut nnemenu Tymba-tOmb6a coctomnt n3 8 6yke. KakoB MHOOPMaALMOHHBIN 06bEM
OfHOWN 6YKBbI?

8 CoobLyeHune, 3annucaHHoe 6ykBamn u3 16-6ykBeHHOro andasuta, cogepXut 21 cum-
BoJ1. KakoB MH(POPMaLMOHHBIN 06bEM COOBLLEHNA?

9  CraTbs, HabpaHHas Ha KOMMbIOTEPE, COQEPXUT 6 CcTpaHuL. Ha Kaxxpon cTpaHuue oau-
HaKoOBOE KONUYEeCTBO CTPOK MO 56 CMMBOMOB B CTpoke. VIHhbopMaumnoHHbIM 06bem cTatbh
504 K6ut. Onpepennte KONMMYECTBO CTPOK Ha KaXOoW CTpaHuLe TeKCTa, cuuTast, YTo Kax-
Obli CUMBON 32KOAMPOBaH € ucnonb3osaHnem Unicode.

10 CkopocTb 4yTeHus yvauwlerocs 10-ro knacca cocTtaenseT B cpefHem 1024 cumBona B
MUHYTY. Kakon MHMOPMaLMOHHbLIN O06beM MOMYy4YUT y4alluincs, ecnn O6yaeT HenpepbiBHO
yutTatb B TeveHne 30 MWH TEKCT, HabpaHHbIA Ha KomnbioTepe B koguposke Unicode?
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11 [Ona nonyy4yeHns rogoBon OTMETKM MO reorpaduu yyawemycs TpeboBanocb HanucaTb
pedepaTt Ha 15 cTpaHuy. OH BbINOAHWMA 3TO 3afaHWe Ha KOMMblTepe, Habupas TeKCT B
koguposke Unicode. Kakon o6bem namsatu (B Kbaritax) 3anmeT pedepart, ecnu B Kaxgown
CTPOKE MO 72 CUMBOMA, a Ha KaXAown cTpaHuue nomewtaetca 28 cTpok? Kaxabii CMMBON
3aHMMaeT 2 6arTta namsaTu.

12’ OueHnTe MHOPMALMOHHbIN 06BEM CTPaHULbI TeKCTa U3 y4e6HOro nocobust no MHdop-
MaTuke. [na 3Toro nocymTamTe KONMMYECTBO CTPOK Ha CTpaHWLEe WU KOMYEeCTBO CUMMBOJSIOB
B cTpoke. [Ins Tekcta Ha 6e5oM 1 ronybomM (poHe pacyeTbl HY>XXHO MPOBOAUTL pasfesibHo,
a 3ateM CyMMMUpOBAaTb pe3ynbTaTbl. TeKCT HabpaH ¢ ucnosnb3oBaHveM kogamposku Unicode.

13’ MNeTa v Baca nuwyT apyr apyry nucbma, Kogmpys MHOPMaLMIO CriedyoLmMM 06pasom:
KaXAbli CUMBON NMMUCbMa KOQMpYyeTca ABOuMYHbIM kofoM no Taénuue ASCIl. 3atem 0 3a-
MeHsieTcs Ha 1, a 1 Ha 0. Mo nony4eHHbIM KOgaM B Tabnuue OTbICKMBAKTCH CUMBOJSbI, U3
KOTOpbIX CKflagblBaeTca TEKCT nucbma. Mony4mBLINIA NMMCbMO NPOU3BOANUT TE Xe AEeNCTBMUA
ANs TOro, 4To6bl NMCbMO NpoYuTaTh. Hanpumep, ona KOAMpoBaHusa crnosa «[1puBET» HY>XXHO
NOCTYNUTb Tak:

II — 143 — 10001111 - 01110000 — 112 — p B — 162 — 10100010 — 01011101 — 93 — ]

p — 224 — 11100000 -00011111 - 31 - V e — 165 — 10100101 — 01011010 — 90 — Z
n — 168 -10101000 — 01010111 — 87 - W T — 226 — 11100010 — 00011101 — 29 — <

Monyuum: pYy W] Z

C nomouybto nporpaMmbl KanbKynsaTop MOXHO He TOSIbKO NepeBoAnTb Yucna B ABOMY-
HYI0 CUCTEMY CHUCIEHUS, HO U Npou3BoanTb 3aMeHy 0 Ha 1, a 1 Ha 0. YTo6bI 3amMeHuTbL 0
Ha 1, a 1 Ha 0 Ha Kanbkynsatope (B pexume MporpamMmmucT), HY>XXHO BbIMONHUTbL OENCTBUE
Xor Hag ABYMS ABOMYHLIMWU YMCNaMU: UCXOLHbIM YMciioM M yucinom 11111111 (Hanpumep,
10001111 Xor 11111111 = 1110000).

3akogupyvte atum cnocobom: lNpueeT, Baca! Kak gena?

Oexogupyiite: p v W] Z < I- yAZE o I
14 [Ins cekpeTHol nepenuckn Ons u CBeTa npuaymany CBOIO KOfoBYlo Tabnuuy. [eko-

avpyiTte coobuleHne ot Onu k CeeTe, MCMonb3ys YacTb Tabnuupl. MNpuaymarite kogbl Ans
Opyrux 6yKB pycckoro andasuTta.

Tabauia Coob1reHue
OO N 5% AOXH #*O@OO®
Al |uM B @A O #HDN\ A @@
O 11 P C

T vy X q

b

15 TMogreeppuTe unu onpoBeprunte yteepxaeHme «CMC-coobLueHne, HabpaHHOe TpaHCn-
TOM, ByfeT CTOMTb AeLleBre, YHeM aHanormyHoe coobLeHne, HabpaHHOE PyCCKMMM ByKBaMM».
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§ 14. KoguposaHue rpacuku, 3ByKa n Bugeo

14.1. KogupoBanue rpaduxn

B macrosinee Bpems mpu CcoO3maHUN
1 XpaHeHuu TrpaduuecKnux OOBEKTOB B
KOMIIBIOTEpPE WCHOJb3YIOTCA PaCTpPOBOE
U BeKTOpHOe u3o0pakeHus (Ipume-
per 14.1, 14.2).

PacrpoBoe wu3oOpaskeHue — COBO-
KYIOHOCTh OTAEJbHBLIX TOUeK (IHKcesel),
KasKkJas M3 KOTOPBIX MMeeT CBOI IIBET.

B BekTOpHOM rpaduyuecKkoM wusobpa-
JKEeHUU KaKIbIi HapUCOBAHHBIN dJe-
MEHT ABJIsIeTCA 00bEeKTOM: JIMHUS, 0BAJ,
IPSAMOYTOJbHUK U Ap. Bce 0O0BEKTHI
UMeIOT OIpeAeJIeHHBIA IepeyeHb 3Haue-
HUN CBOMCTB, KOTOpPHIE OIUCHIBAIOT 3THU
00bexThI (mpumep 14.3).

BekTopHoe wu3o0paskeHHMe — COBO-
KYIIHOCTh TpaduuecKUX NTPUMUTHUBOB
(00'beKTOB M300paKeHNnsI), KOTOpPbIe OIIN-
CaHBI C TIOMOIIBIO UMCJIOBBIX 3HAUEHUMH
WU MaTeMaTu4ecKuX (hopMyJI.

Pasniuune B mpencTaBIeHUU PACTPO-
BBIX ¥ BEKTOPHBIX M300paKeHUH cylie-
CTBYeT JIUIIb AJisA rpaduuecKkux (aiiiaos.
IIpu BBIBOmEe Ha 5KpaH MOHHUTOpPa M30-
OpasKeHUs PACTPOBOTO WJM BEKTOPHO-
ro THUIOB, B BUAEONAMATH KOMIIbIOTEPA
gopmupyemces uUHpOpmMaAUUA pPACMPOBO-
20 muna. 9ra uHGOPMAIUI COCTOUT U3
IBOMYHBIX KOJOB KAaKIOr0 ITHUKCeId.
Kon mnukcens — wuHOpMAnua O ero
1BeTe.

Ecin ma uepHo-Oesioe msobpaskeHUe
HaJIO}KUTh CETKY M KaKIOW ddeiike Oe-
JIOTO I[BeTa IOCTABUTH B COOTBETCTBUE 1,
a yepHoro 1Bera — 0 (uam Haob6opoT: 1 —
uepHbIit, 0 — 6Gesblii), TO MOMKHO CO31aTh

IIpumep 14.1. PacTpoBoe nzobpaskeHue.

IIpumep 14.2. BexTopHOoe nsobpaskeHue.

IIpumep 14.3. CgoiicTBa OTpeska u
Kpyra B BEeKTOPDHOM M300pa’KeHuHU.

Orpesok:

® HAYAJIO M KOHEI] 0TPe3Ka — [(Be Iapbl
YKCeJ, ONPEeIeIAIIINX KOOPJUHATHI TO-
YeK Ha KOOPJUHATHOU IIJIOCKOCTH;

® 3HAUEHUS, OIPEeIAIONIVe I[BET, TOJ-
IMVHY U TUN JUHUY (CIJIOIIHASA, IYHK-
THUPHAA U AP.).

Taxkum 06pasoM, AJIA OIMMCAHUSA OTPE3-
Ka HeoOXOAMMO 7 UHCJIOBBIX 3HAUYEHUII,
OIMCHIBAIOIIIUX €r0 CBOMCTBA. ITUX B3HA-
YEeHUH JOCTATOYHO AJIS OIMUCAHMS OTPE3Ka
JII060T0 pasMepa, IIBeTa M TOJIIUHEL.

Kpyr:

® KOODAMHATHI IIeHTPa KPyra U ero pa-
anyc;

® 3HAUEHUA INMUPUHBI KOHTYPHOH JIH-
HUU, [IBETA KOHTYpPAa, TUIA JUHUU KOHTY-
pa OKPYIKHOCTH;

® I[BeT 3aJIMBKU BHYTPEHHell o6iacTu,
OTPaHUUYEHHOM OKPYKHOCTBIO.

Inss onmmcaHWs CBOMCTB Kpyra MOYKET
HUCIIOJIb30BATHCA 3—'7 UMCJOBBIX B3HAaUe-
Huii. KoopauHaThl IieHTpa U paguyc sB-
JIAI0TCA 00A3aTeNbHBIMU IIapaMeTpaMu,
OCTAJIbHBIE ITaPaMETPHl MOT'YT OTCYTCTBO-
BaTh.
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IIpumep 14.4. KomumpoBanue uepHO-
6eJioro n306paKeHUA:

o|l=|=|lo|lolo| ==

0
0
1
1
0
1
1
0

o= | = |O|=|O|O|—

o|l=|l—|lololo| ==~
O|lO|O|O|O| = —=|—

Oo|l=|=|lO|l=|O|O|—

Oo|lo|lO|lO|O| =] =]~

Pasmep msobpaskenusa 7 X 8 mukcesne,
UH(POPMAIIMOHHBLIA 00BbeM K300pPaKeHus
paBen 8+ 7+ 1 6utr = 56 our = 7 Gaur.

IIpumep 14.5. KommpoBaHue OJHOTO
MUKCeJIsd N300pasKeHuns.

KomuuecTBo KosnnuecTBo 6uT
1IBETOB [UIST KOOUPOBAHUS
22 =4 2 oura
23=8 3 6ura
21 =16 4 6ura
28 = 256 8 6ut (1 Gaiir)
2% = 65536 16 6ur (2 Gaiira)
224 = 16777216 24 6ur (3 6aiiTa)

IIpumep 14.6. KonupoBanue 1mpera npu
HMCIIOJIb30BaHUY MAJUTPHI U3 16 11BETOB.

SApxrocts | Red || Green | Blue ‘L IIBer
0 0 0 0 ‘.” YepHBII
0 0 0 1 [ cunmit
0 0 1 0 [ senensuit
0 0 1 1 B[ roay6oit
0 1 0 0 ‘-” KPAaCHBINR
0 1 0 1 ‘] buoIeTOBBI!
0 1 1 0 ‘] KOPUYHEBBINA
0 1 1 1 CephIit
1 0 0 0 TEMHO-CEPbIi
1 0 0 1 ‘] SAPKO-CUHUMA
1 0 1 0 ‘] APKO-3€JI€HbII
1 0 1 1 ‘] APKO-TOJIY0O0M
1 1 0 0 ‘-” APKO-KPACHBIHN
1 1 0 1 ‘] SPKO-PO30BBI
1 1 1 0 H—H APKO-YKeJIThIH
Tt 1 1 |t cenm

MaTPUIy M300pakeHusd U3 HyJel U enu-
Hurt (mpumep 14.4).

s uepHO-0esior0 M300pasKeHusa MH-
(hopMaITMOHHBIN 00beM IHUKCEJIsSI PaBeH
ogaoMmy OuTy. CoOoTBeTCTBEHHO, HWH(MOP-
MaIlMOHHBIA 00'beM M300pasKeHusa B Ou-
Tax OyJeT paBeH KOJMYECTBY ITUKCEJIei
B M300pasKeHWM — MIPOU3BEAEHUIO IIH-
PUHBI Ha IJNHY U300paKeHus.

Yem GoJIibIlie I[BETOB B M300paKeHNUMN,
TeM 0O0JIbIIle OMTOB IIOHALOOUTCS IJIS KO-
IUPOBAHUA OAHOU Touku (rpumep 14.5).

Ha b»KpaHe MOHUTOpa I[BET ITUKCE-
s n3o0pakeHuss POpMUPYyeTCs cMelle-
HIEeM TpeX IIBETOBBIX Jyueil: KPacHOTO
(amrm. Red), senenoro (amri. Green) u
curero (aumi. Blue). IlosTomy mpu Ko-
IUPOBAHUU IIBETHBIX M300pa’KeHmil mc-
moab3yeTca IHBeroBas Mozeab RGB. B
coBpeMeHHOII Bepcuu wmozeau RGB ma
KasKIbIl NHUKCeJL oTBomuTcsa 24 Oura,
mo 8 OUT Ha KaKIbIM M3 TPeX OCHOBHBIX
IIBETOB, YTO JAeT BO3MOIKHOCTH 3aKOIU-
poBaTh 16,7 MJIH OTTEHKOB.

Ecau i KaJ0ro u3 OCHOBHBIX I[Be-
TOB MCIOJIL30BAaTh MEHBIIIee KOJIMUYECTBO
OuT, TO, COOTBETCTBEHHO, MOYKHO 3aKO-
IUPOBATh W MeHbIIlee KOJUYECTBO IIBe-
TOBBIX OTTEHKOB. HommpoBaHUWe ITBETOB
IPpY WCIOJb30BaHUM 16-1[BETHOM maJu-
TPbI IpuBeneHo B nmpumepe 14.6. B atom
cayuae mH(GOPMAIIMOHHBIN 00BEM KaiK-
JIOT0 IIHKCeJs cocTaBiiser 4 Oura.

KauecTtBo m3oOpakeHMsa Ha 3SKpaHe
3aBUCUT OT PAa3peIraronieil CcrIoco0Ho-
CTU MOHHUTOpPA U IIyOWHBI 11BeTa. JIrob6oe
rpadguyeckoe m3o0paskeHUe Ha 3SKpamHe
MOHHUTOPa COCTOUT U3 CTPOK, KOTOpPHIE
cofep:KaT oIpeJeeHHOe KOJHUYECTBO
nukceseii. MOHUTOPHI MOT'YT UMETH Pas-
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JUYHBIE paspeniamInue CIOCOOHOCTHU:
1024 x 768, 1280 x 1024, 1366 x 768,
1920 x 1080 u gp. Pasperrenume skpa-
Ha MOKeT ObITh m3MeHeHo. [[as sToro
B KOHTEeKCTHOM MeHI0O Pabouero croia
HYsKHO BBIOpaTh KoMmMaHIy Paspenrenue
skpana (mpumep 14.7).

T'ny6una 1BeTa ompenenseTcss KOJIU-
YecTBOM OHT, MCIIOJb3YEeMBbIX IJIsI KOMU-
poBaHusa 1BeTa nukceas. CoBpeMeHHBIE
MOHHUTOPEI IIOAAEPKUBAIOT TVIYONHY IiBe-
Ta 32 6ura: 24 6uTa XpaHAT KO IIBETa B
RGB-naautpe, ermie 8 6UT OTBOLATCA Ha
XpaHeHre 3HAUEHUH ITPO3PaYHOCTH IiBe-
Ta (aabda-KaHas).

B aiine ¢ rpadmueckuM pacTpPOBBIM
us3obpakeHreM XpaHUTCSA MHGOPMAIUA O
I[BeTe KaKAOr0 IHKCeJs M300pasKeHus.
B TakoM Buie COXpaHSAIOTCSA M300paske-
HUA B (popmare BMP. IIpyrue pactpoBbie
dopmarsr (JPEG, GIF, PNG) xpaHaT uso-
OpasKeHme B CXKaTOM BUE: IIPU COXpaHe-
HUT K M300pakeHnIo, KOTOpoe Ha sKpaHe
IpeaCcTaBJIEHO MATPHUIlell MUKCceJIeld, IIpu-
MEHSIOT aJITOPUTMbI apxuBamuu. llpum
coxpauenuu B (popmare GIF KoamuecTBO
I[BETOB yMeHbIaerca mo 256. Ilpu co-
xpaHenuu B popmare JPEG coxpausercs
uH(pOpPMAaIsa He O KaKJIOM IINKcese, a O
rpylmne MuKceseil, MPU 9TOM YacThb WH-
(opmaniuu Tepserca. Taxkoe cixkaTue He-
00paTUMO, BOCCTAHOBUTL M300pasKeHMe
B HCXOZHOM BHJe HeBO3MO:xXHO. OmHakxo
YeJIOBEUECKUII IJIa3 He BCerza CIoco0eH
3aMeTUTh WH3MEHEHUdA, M0ITOMYy (opMaT
JPEG saBnserca ogHMM M3 caMbIX pac-
IIPOCTPAHEHHBIX JIA KOMIIAKTHOTO Xpa-
HeHuA Qororpaduit. Ilpm coxpaneHum
uzoopakenuss B (opmare PNG wmcmosb-
3yeTcs aJITOPUTM CiKaTus 0e3 IOoTepb.

IIpumep 14.7. VIsmeHeHME pas3peneHUs
9KpaHa.

B paduyeckue xapakTepPUCTUKM. ..
£ Napametps! rpacuku

Cospatb

PaspeLueHne akpaHa

BOE

MepcoHanuaauus

e ¥ et
L’ | <<3KpaH» PaspelLeHme v

& W TTovck B naHenn __»

HacTpoliku akpaHa
Haitti [ 1. Avcnnei Mo6unbHoro MK ]

1366 x 768 (pekomeHpyeTcs)

Bbicokoe

. 1366x768
(pekomeHpyeTcs)

Haiitn
Onpegenutb

Pa3peLuerne

OpveHTaums

MopkntoyeHwe K ny
Cpenatb TEKCT M A
Kakwe napametps

1024x768

pymeHnTL

Huakoe

Hayunas pgucnumnamua, wusydaromas
BOIIPOCHI M3MEPEHUsA IIBETOBBIX Xapak-
TEPUCTUK, HA3BIBAGTCS KOJOPUMempUell
(wim mempoaozueil yeema).

HayuHyio OCHOBY KOJOPUMETPUU KaK
coyeTaHMe HECKOJbKUX OCHOBHBIX I[BETOB
mosokus Mcaax HpioToH. OH B 1676 1.
C IIOMOINLI0 TPEeXTI'PAHHOM IPU3MBI Pas-
JI0KUJI OeJbIli COJTHEUHBIN CBET Ha I[Be-
TOBOM CIIEKTD W BBIJEJUJ CEMb OCHOBHBIX
IIBETOB: KPACHBIN, OPAHKEBbI, KEeJTHIH,
3eJIeHbIH, T0Jy00i, CHHUHN 1 (hHOJIETOBBI.

B 1756 r. M. B. JlomoHOCOB cdop-
MYJIUPOBAJ TPEXKOMIIOHEHTHYIO TEOPUI0
mBera. [lo TOro CYMTAIOCh, UTO IIBET CO-
CTOUT M3 CEeMU COCTABJIAOIINAX.

Coycra croserue 'epman I'paccman
BBeJI JJIs1 Hee MaTeMaTUUeCKUi armapar.
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Ilpumep 14.8. Pucynok B Inkscape: ®opmar PNG npepnasHaueH mpexxe BCe-
. | r'o IS MCIIOJb30BaHus B M HTEpHeTe.
AT TR TR S T B (afize ¢ BeKTODHEIM m3oGpase-
e e S e B T T L T HUEeM COXPaHSIOTCA MaTeMaTudecKue
3HAUEHUS CBOMCTB OOBLEKTOB M300pasKe-
HUSA, KOTOPbIe HEOOXOAUMBI IJIS €ro II0-
crpoenus. @aiasr popmara SVG MOIKHO
IIpocMaTPUBaTh U PeNAKTHUPOBATh B TeK-
CTOBOM BHJEe — HaIpPuUMep, B pefaKTope
NotePad (mpumep 14.8).

®dpakranbHasa rpadura, Kak U BeK-
TOpHasA, OCHOBBIBAETCS Ha MaTeMaTuue-
B CKMX BBIUMCJIEHUSAX. DBa30BbIM dJIeMeH-
. | ToM (PPAKTAJBHON T'paUKU SABJISETCA
45 wi teaam o HOTBOIIGTGHHBX0B... 1« s u s MareMaTtuuecKas (popmyia. 9TO IPUBO-
IUT K TOMY, YTO B IIaMATH KOMIIBIOTEpA
He XPaHUTCA HUKAKUX 00bEKTOB, a M30-
n OpasKkeHue CTPOUTCA TO YpPaBHEHUIM.
n IIpu momoIIu 9TOro crrocoba MOXKHO CTPO-
UTh KaK IIPOCTENIIe N300paskeHnsl, TaK
W CJIOYKHBIE WJLIIOCTPAIIUNA, WUMUTHUPY-

forrue Jauama@Te! (mpumep 14.9).

oyt ,.‘ a1y - 4
9 Fo nOn
Zix " 2

s 71 Y

FECT P20 OF

)

a

RO BRLEOHOPOSO DAY

IIpocmoTp daiina pucyuka B NotePad:

14.2. KongupoBaHue 3ByKa

CoBpeMeHHEIE KOMIIbIOTEPHEIE YCTPOI-

CTBa OCHAIIEHBI YCTPOMCTBAMMU [JIsI BBO-

Ia ¥ BBIBOJa B3BYKOBOM WH(MOpPMAIINH.

Ilpumep 14.9. ®paxranbras rpaduka. IlonAaTHe 36YK TECHO CBA3AHO C IIOHSA-

: THeM 80/Ha. Kak u jro0as BoJHA, 3BYK

uMeeT aMILIUTYAY U YacTOTy. AMILIHU-

Tyga XapaKTepu3yeT TIPOMKOCTL 3BY-

kKa. Yacrora ompenesigeT TOH, BBICOTY.

OOBIUHBIN YeJIOBEK CII0COOEH CJILIIIIATH

3BYKOBbIe KOJIeOaHIs B [OHAlla30He ua-
croT oT 16—20 I'; mo 15—20 kI'm.

IIpu omuppoBKe 3BYK IIOABEpraeTcs

CioBo ¢hpaxkmas o6pPa3oBaHO OT Jia-
TUHCKOTO fractus u B IepeBOfe O3Haua-

er «cocroAmuii u3 (Qparmentos». OHO AVCKPETHU3a M. Amnaoro-nudposoi
ObLIIO IIPEAJIOKEeHO MareMaTukoM Benya mpeoOpa3oBaTeb, BCTPOEHHBIN B 3BYKO-
Maugens-Bporom B 1975 r. gma o6o- BYIO KapTy, IPOU3BOJAUT 3aMephbl aMILIH-

SHAYEHNSA CAMOTIONIOGHEIX CTPYKTYP. TYALI 3BYKOBOM BOJIHBI depes3 pPaBHBIC
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MIPOMEXKYTKM BpemeHu. IlloaydeHHbIe
YHCJIOBbIE B3HAUEHUS ITPeodpasyioTcsa B
IBOMYHBIA KOA U COXpaHAOTCA (IIpu-
mep 14.10).

KonuuecTBOo mM3mMepeHUii 3a OmHY ce-
KYHJY OIIpeieigeT YaCTOTY JUCKPeTHu3a-
nuu 3ByKa. TouHOCTH Ipeobpas3soBaHUIsA
saBucuT oT paspagHoctu AIIIl. Pas-
pamgaocts AIIIl xapakTepusyeT KOJIU-
YeCTBO AVCKPETHBIX 3HAUEHUI, KOTOPbhIE
npeoOpas3oBaTe/ib MOMKET BbIJaTh HA BBI-
xome. Hanmpumep, ABOWUYHBIA 8-paspdan-
vbiii AIIIl cmocobGen BwIimaTh 256 mwuc-
kpeTHBIX 3Hauenuii (0...255), 2% = 256.
C paspAmHOCTHIO CBA3AHO pas3pelleHHe
AIIIl — MuHHUMAJIbHOE W3MEHEeHIe Be-
JIMYUHBI aHAJOTOBOT'O CUTHAJA, KOTOPOe
MOKeT OBITHL IpeoOpasoBamo. Paspeire-
HUe paBHO Pa3HOCTU 3HAUEHUI, COOT-
BETCTBYIOIIIUX MaKCUMAJbHOMY U MUHU-
MaJIbHOMY BBIXOZHOMY KOZY, HEJIEHHOM
Ha KOJUYECTBO BBIXOJHBIX AVCKPETHBIX
3HAUCHUI.

3BYKOBOIi (haiiy JIUTEeIbHOCTHIO B 1 ¢
npu uyacrtore auckperusammm 8 KI'm m
paspagmoctT 8 Out OyAeT 3aHUMATbH
oobem B 7,8 Koaiit. Ilpu yBemuueHuun
yacToThl guckperusanuu g0 44,1 KI'n u
paspanuocTu 24 6uta o0beM (paiinia yse-
aunuurcesa go 129,2 Koaiir.

Yrobbl 3ammcaTh CTEPEO3BYK, CJIELY-
eT OJHOBPEMEHHO KOAWPOBAThH OBa He-
3aBUCUMBIX KaHaJja 3ByKa. KoamuecTBO
KaHaJIOB MOJKeT ObIThH OosbiruM: 4 (KBa-
npo), 6 (Dolby Digital). Cerogus cyie-
CTBYIOT TE€XHOJIOTHH, MHOIIEPKIBAIOIIIE
mo 16 3BYKOBBIX KaHaJoB. Bocmpousse-
JIeHre MHOTOKAHAJBHBLIX (hOHOIpaMM uUe-
pes3 cucTteMy T'POMKOTOBOpUTEseii, pac-
TOJIOKEeHHBIX II0 OKPYKHOCTH OT CJY-
marTesis, Ha3bIBAIOT 00'b€MHBIM 3BYKOM.

IIpumep 14.10. Bpemennasa guarpam-
Ma KOAWPOBaHWA 3ByKa: 1 — aHAaJOro-
BBIIl cUTHAJ; 2 — OUCKPETHBIN CUTHAJI.

® 2

w5/ O\
L\ \
05\ \
V%

%9 0,02 0,04
@ 25
7 7
2
66 6|6
15
J4 4 4 4 4
0.5 11 T 1
o llol 1ol
0 001 002 003 004

s KogupoBaHUs OygeM WCIIOJIb30-
BaTh TPEXPa3pPAOHBINI [ABOWYHBIN KOJ.
C mOMOIIBbI0O TAKOTO KOZAa MOXKHO 3aKO-
IUpOBaTh 8 pasJIMUHBIX 3HaUeHWi. Paso-
0beM [OUamasoH WM3MEHEHUA AaMILIUTYABI
curHaja Ha 8 ypoBHeil. Kasxgomy orcuery
CHUTHAJIa IPUCBOUM OJIIMKAUIING K HEMY
HoMmep ot O mo 7. Ilasee BBHIOJTHUM KOIM-
pOBaHUe MOJTYYEHHBIX 3HAUEHUI CUTHAJIA
TPeXpaspASHBIM ABOMYHBIM KOZOM (B Ta-
0suile TpUBENEHBI IIepBhle 6 3HAUEHWIT).

Bpema 3HaueHUe Kon
0 4 100
0,0025 6 110
0,005 7 111
0,0075 6 110
0,01 4 100
0,0125 1 001
0,015 0 000
0,0175 1 001

MakcumaIbHOE 1 MUHUMAJIbHOE 3HAUe-
HUSA aMIUIATYbI curHasa paBHbI 2 u 0 co-
orBercTBeHHO. Paspemenne AIIIl B pan-
HOM cJyuae onpegensderca Kak 2 / 8 =0,25.
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B MHOroxaHaJIbHOM 3BYKEe OAWH KaHAaJ
HUCHOJIB3YIOT AJIA HUBKOYACTOTHBIX a(pdek-
TOB (BbIBOAMTCA Ha cabBydep). [locKoanb-
Ky AMAIIa30H YacTOT STOr'0 KaHAJIa OUYeHb
orpaHuueH (II0 CpPAaBHEHUIO C IPYTUMU Ka-
HaJaMH), TO 4aCTO ero 0003HAYaIT «.1».
Torma o6osHauenue 5.1 roBOpuUT O TOM,
4TO 3TO 5 KAHAJIOB C IIOJHBIM JUAIA30HOM
yacToT 1 1 KaHaJ I HU3KOYACTOTHBIX
s derToB. O0IIIee KOINUECTBO KaHAJIOB 6.

IIpumep 14.11. Vicmosbayembie dacTo-
THI JUCKPETU3AIUU 3BYKA.

Yacrora YcrpoiicTBO

TenedoHn,

8000 I'rg,
JOCTATOYHO AJISA PeUu

22 050 I',y
48 000 I'g

Panmo
DAT

IIpodeccronanbHabIE

5644 800 T'rg .
ycTpoiicTBa 3amucu

IIpumep 14.12. 3ByKoBBIE (hOPMATHI.

dopmMmar

Onucanne

WAV

Waveform audio format — ¢op-
MaT 0e3 CXKATUS SJAaHHBIX

FLAC

Free Lossless Audio Codec —
c:xate Ges morepb (mo 55 % otT
HCXOJHOTO pasmepa)

MP3

MPEG-1 Audio Layer 3, coxkarue
C YYETOM BOCIPHUATHUS YEJIOBEKOM
(zo 10 % oT mcxomHOTO pasmepa).

WMA

Windows Media Audio 6bL1 mpen-
craBieH Kak sameHa MP3. B mo-
cIeIHUX BepcuAx (popmara, HaAUU-
Haa ¢ Windows Media Audio 9.1,
MPeIyCMOTPEHO KOAMpOBaHUe 06e3
MOTePU KauecTBa, MHOTOKAHAJIbLHOE
KOAMPOBaHNE O0BEMHOI'0 3ByKa u
KOZUPOBaHME I'0JI0Ca.

Yem BBIIIIE YACTOTA JUCKPETUIAIUU U
paspsAgHOCTDb, TEM KauecTBeHHee IoJIyua-
eTcs 3ByK (mpumep 14.11). OgHako ¢ yBe-
JIUYEeHUEeM YacTOThI BO3pacTaeT 00beM
MaMATH, HEOOXOAWMBIN IJA XpaHeHU:d
1u(pPoOBOTO CUTHAJA, a C yBeJIWUYeHUEM
PaspAmHOCTA — ¥ BBIUMCJIUTEJbHASA Ha-
rpysKa Ha ITu(pPoBbIe IpeodpasoBaTesIN.

YT100BI YMEHBIITUTh 00HEM, 3aHUMAae-
MBI ITU(GPOBBIMU AyAUOJAHHBIMU, IIPU-
MEHSAIOT pPas3JUuYHbIe METOABI CIKATHUA
(mpumep 14.12). Ilpu cixkatuu 3ByKa 6es
OTePh K MCXOAHOMY 3BYKY IIPUMEHSIOT
aJTOPUTMBI apxuBaruu. Bo3MOKHO yxa-
JieHre M30BITOUYHBIX NAHHBIX — CBSA3EH
MeKIy COCeTHUMM OTCUeTaMU ITUMPOBO-
ro 3ByKoBOro curxaJja. C:xarue 3ByKa C
IIOTEPSIMU OCHOBAHO HA HECOBEPIIIEHCTBE
YeJIOBEUECKOr0 CJyxXa (UeJoBeK He BOC-
IIPUHUMAET CBEPXHU3KNE U CBEPXBBHI-
COKINE YacTOThI, 0ojiee CJaldbIii CHUIHAJI
CTAHOBUTCA HECJBIIIMMBIM Ha (oHe 60-
Jiee CUJILHOTO U Ip.).

14.3. Koguposauue Bumeo

Bugeo xpaHuTcsS Ha OUCKE B BHIE
(haitysoB, comep:xaluxX BHUIEO-, ayAUO- U
IpyTue IOTOKH, a TaKyKe MeTaJaHHBIe.
Buneogaiia uacTo Ha3kIBAIOT MeAUAKOH-
TeliHepoM. B s11000#1 MOMEHT u3 KOHTeIi-
Hepa MOYKHO BBIHYTH, HAIPUMeED, BUIE0-
WJIN ayAUOMOPOKKH, IIePEKOANPOBATE UX
U IIOMECTHUTh B APYTIoil KOHTeHHep, T. €.
u3MeHuTh opmar Bumgeodaiaa. Cyiie-
CTBYeT HECKOJIbKO (popMaTOB BUIAEOKOH-
TeiiHepoB (mpumep 14.13).

KomupoBanme 3BYKOBOIoO COIPOBO-
JKIeHUsS BuAeonH(poOpMAIlU HUUYEM He
OTJINYAETCS OT KOAMPOBAHUSA 3BYKA.

Wso6paskeHne B BUJEO COCTOUT U3 OT-
IeJbHBIX KaJpPOB, KOTOPbIE MEHSIOTCS C
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ompenmeeHHON dacToToii. Kaap komupy-
eTcs Tak Ke, KaK OOBIUHOE PacTpOBOe
nsobpaskeHue.

Buneomannbie XapaKTepu3yHTCa
YAaCTOTON KaApoB U SKPAHHBIM paspe-
menueM. Ecim yacToTa CMeHBI KaJpOB
paBHa 25, TO I KaMIOW CEKYHIBI
BUIE0 HEOOXOAMMO XPAHUTH B IIAMSTHU
25 kanpoB. Pasperienue A BHUIEO
O0BIUHO cocTaBisgeT (68 X484 (mnaa
craagapta NTSC) uau 768 X 576 (masa
cragmaprtoB PAL u SECAM).

B ocHOBe KommpoBaHUSA IIBETHOT'O BU-
Iieo JIEKUT cTaHmapTHas momeab RGB.

Ecnu mpexncraBuTh KakAbIA Kaap
n300pakeHnsa KaK OTHeJbHBIM PUCYHOK,
TO BHUAeom3oOpakeHue OyaeT 3aHMMATh
oueHb OoJsibItionn 00beM. Hampumep, on-
Ha ceKyHjma 3anucu B cucteme PAL Oy-
mer sanmMarb 25 Mbaitit. IlosTomy Ha
IpaKTUKe WCIOJB3YIOTCA PasIUudHbIe
AJTOPUTMBI CYKATUA IJA YMEHBIIEeHU
o0beMa BUAEONAHHBIX (mpumep 14.14).
s mpocMOTpa TaKOro BHAEO HYKEH
KOJIeK.

Komex (CoDec) — 9To cokpaleHue
CJIOB Komnpeccop m Odexomnpeccop. Ko-
Iexk — Habop GaiijoB, ApaliBepoB u O1O-
JUOTEK, HEeOOXOMMMBIX HIJA YHIaKOBKU
BUAEO WUJH 3BYKOBOTO (paiijia B CIKATBINA
(opmMaT u BOCHpPOM3BEIEHUA CIKATO-
ro daiia. Komexk MoiKeT OTCI€KUBATH
MAacCCHUBBI TOUEK M300pasKeHus C OguHa-
KOBBIMU 3HAUeHUAMU (HAIIPUMED, CUHUH
IIBET MOPs) W BMECTO TOTO, UTOOBI 3aII0-
MUHATHh WHPOPMAIIUIO 0 KaKIOW TOUKe
(ApKOCTH W IBET), 3alUCATh JIUIIL IIep-
BYIO (KJIIOUEBYIO) TOUKY U KOJUYECTBO
TIOBTOPEHUU 3TOM TOUKU O MOMEHTa W3-
MeHeHUs ee IBeTa.

IIpumep 14.13. Popmars! Bupeodaitios.

dopmar Onucanue

AVI IIpencraBisger coboil KOHTeI-
(Audio- |Hep, KOTOpBIA MOXMKET comep-
Video JKaTh IMOTOKU YeThIpeX TUIIOB:

Interleaved) | Video, Audio, MIDI, Text

CoBpeMeHHBIN dopmar daii-
JIOB AJIA XPaHeHUs IUQPPOBBIX
BUZEO- W ayAUOIOTOKOB, SAB-
JAIIANCA YacThIO CTaHZApTa
MPEG-4 (cm. npumep 14.14).
daiiibl B 3TOM (hopMaTe MOK-
HO IPOUTPATDH IPAKTUYECKU HA
JTIO0BIX YCTPOMCTBAX, HAUMHAS
oT cMapT(OHOB U 3aKaHUUBAA
UTPOBBIMU IIPUCTABKaAMU

MP4

Flash Video — memmaxouTeii-
FLV HeP, UCIIOJb3YIOMUNACA B CETH
HNurepuer

dopmar (paiina, paspaboTaH-
HBI KommaHueilr Apple mia
XpaHeHusaA BULEO, TIpapuKm,
apuMmanuu u 3D

MOV

IIpumep 14.14. CraHzapTsl CoKaTUs

BU/IEO.
MPEG

(Moving Pictures Expert Group)

OxuH M3 OCHOBHBIX CTAHIAPTOB CoKa-
Tusa. VimeeT pasHOBULHOCTU:

MPEG-1 — d¢opmar coxkatua giad
KommnakT-quckoB (CD-ROM);

MPEG-2 — ¢opmar cixarus gias DVD-
IUCKOB, ITN(MPOBOTO TEJEBUIEHU;

MPEG-4 — dopmar, KOTOPHIH yMeHb-
IIaeT BUIEONOTOK cujbHee, uem MPEG-2,
HO COXPaHSAET XOPOIllee KAaueCTBO.

HD

High Definition — dopmar BBICOKOTO
paspeleHus u 0co0oii ueTkocTu. MorkeT
ucnoJsib3oBaTh pasperrenve 1920x1080.

Windows Media

Paspaboran kKommanwmeit Microsoft u
pefHASHAUYEH MAJIA XPAHEHUA CIKATOrO
BU/IE0 U 3BYKaA.
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IIpumep 14.15. MzoGpaskeHuHe COCTO-
ur us 128-128 = 27- 27 = 2 pukceueii.
IOna xpaHeHUsT W300paKeHUsS BbIJEJIEHO
4 K6aiir = 4 - 2! 6aiir = 2'2 6aiiT = 2'° Gur.
3HaunuT, THOOPMAIMOHHEIH 06'bEM OJLHOTO
nukcena paser 2'° / 21 =2 6ur. C moMombio
2 GUT MOKHO 3aKOZMPOBATh 22 = 4 IBeTa.

IIpumep 14.16. WHbDopMaIUOHHBII
00'beM OJHOTO MUKCeJA paBeH 3°+4 = 12
KonuuecTBo nBeros 22 = 4096.

IIpumep 14.17. Pasmep (ororpaduu B
movimax 4 X 4, 7. K. 10 / 2,5 = 4.

KonnuecTBo nukcemneit

4-4-400-400 = 28-10000.
NHbopManinoHHbIN 00BeM
2810000 - 24 6ur =
=28.2%.625-2%- 3 6ur =
=2%.3.5% our = 2!%2- 3 - 5% Gaiir =
=4-3-5* K6aiir = 7500 Ko6aiir.

IIpumep 14.18. IIpu yactore 8 kI'r3alc
mpousdBogurcsa 8000 usmepenwuii. UToObI
COXPaHUTH OTHO U3MepPeHue, HyKHO 8 OuT.
Torga A BCceX M3MEPEHUHA:

8-8-8000 = 2°- 1000 Gur =
= 25-1000 6aiit = 62,5 K6aiiT.

IIpumep 14.19. NadopmManoHHBI 00B-
eM crepeoayaunodaiisa BEIUYUCISIIOT 0 (Hop-
myse: V=2+R-t+N, rne V — obbem ayauo-
daitra, R — paspagHOCTL ayAuoamaInTepa,
N — wuacroTa mucKperusanuu, ¢ — Bpe-
Ms 3BYYaHWS, YMHOKEHHE Ha 2 IMOKAa3bl-
BaeT, YTO KOAUPYIOTCA ABa KaHaja. Torma

t =———. IIpeobpasyeM UCXOLHBIE JaHHEIE:
9RN p pasy i pit

V' =70 M6aiir = 70 + 220 - 8 = 70 - 223 6ur;
N =32 xI'm=32000 I'; = 25 - 1000.

70 - 2% 70 - 2%
Torma t = = == T =
2-16-2°-1000 27 -(2-5H)
. 910
= 7053 = 573,44 ¢ = 9,56 MuH.

IIpumep 14.20. Haiinem o6'bem rpadpukm:

800-600-24 Our = 11520000 6utr ~
~ 1,38 M6aiir. Pasmep Bugeo: 1,38 - 24 X
X (5 - 60) = 9936 Moatit. PaspagHocTh Ipu
KOJUPOBAHNM 3ByKa paBHA 8, T. K. 256 = 28,
Pasmep 3Byka: 11250:8-:2-(5:60) =
= 54000000 6ur ~ 6,4 Moaiir. O6'bemM BU-
neoaitna: 9936 + 6,4 = 9942,4 Mbaur =
~ 9,7 T'urabair.

14.4. Pentenue 3aJay Ha KOTUPOBAHUE
rpauku, 3ByKa U BHUIEO0

IIpumep 14.15. [lna xpaHeHUs u30-
Opakenusa pasmepoMm 128 x 128 Touek
Beigeserno 4 Koaiit mamaru. Oupenmeiin-
Te, KaKoe MaKCHUMaJbHOE UHNCJIO I[BETOB
B IIaJIUTpE.

IIpumep 14.16. IlBerT nukcend, ¢op-
MUPYEeMOTr'0 TIPUHTEPOM, OIIPeaesIsIeTCs
TpeMsA COCTABJSAIONIUMU: TOJay0O0H, myp-
TypHOU m KeJyiToi Kpackamu. Ilox Kax-
IYI0 COCTABJISAIOIIYIO OJHOTO ITHMKCEJs
orBesu 10 4 6uta. B KaKoe KOJIMYECTBO
IIBETOB MOJKHO PACKPaCUTh MUKCEIb?

IIpumep 14.17. Dororpadpusa pasme-
pom 10 X 10 cm Oblja OTCKaHHPOBAHA C
pasperenuem 400 dpi opu riyouse 1ise-
Ta 24 6urta. Oupenenure MHPOPMAIINOH-
HBI O00BEM IIOJYUYEHHOI'O PAaCTPOBOIO
(haiina B Kumobaiitax (IpUHATHL 1 groiim =
= 2,5 cm).

IIpumep 14.18. Ompenenutrs HUHDOP-
MaIlMOHHBIA 00beM B KoOaiiTax MoOHOAy-
nuodaiiia IIUTEJTbHOCTBIO 3BYUaHUA 8 C
mpu rIyOnHe 3ByKa 8 o6ut 1 uacrore 8 KI't.

IIpumep 14.19. PaccuuraTh BpeMsA
3ByUaHUA cTepeoayauodaiiiia, KOTOPLIA
OBbIJII 3aKOJUPOBAH C YACTOTOU JUCKPe-
Tudanuu 32 Kl'm. PaspammocTh ayamo-
amanrtepa — 16 6uT, MHGOPMAIMOHHBIN
oboweMm (paiina paBeu 70 Moaiir.

IIpumep 14.20. Kaxoit o6bem OyneT
UMeTh BHIEO0, IepelaBaeMoe C paspe-
mreameM kKagpa 800 x 600 mukcesein ¢
24-6uTOoBO# IIyOMHOM IIBeTa, CKOPOCTHIO
BOCIIpoU3BeieHUs 24 KaJpa B CEeKYHIY U
IJIUTENIbHOCTBI0O 5 MuH? M3BECcTHO, UTO
CTEepPEO3BYK, HaJIO)KEHHBII Ha BUJEO,
umeeT 256 ypoBHEl TPOMKOCTHU, YacTOTa
nuckperusanuu pasua 11 250 I'm.
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- 1. Kakve gBa npuHuuna npepcrtasfieHns rpaddmyeckmx n3obpaxeHnin MCnonb3yrTcs
* | B KOMMbIOTEPHON rpadunke?

2. /13 4yero cocTonT pacTpoBoe M306pakeHne?

3. Y10 npencTaBnseT cob6on BEKTOPHOE N306paxeHne?

4. Yem oTnmMyaeTca pacTpoBoe U306pa>KeHMe OT BEKTOPHOro?

5. Mpadhmnyeckme n3obpaxxeHns Kakoro Tmna BbIBOAATCHA Ha 3KpaH MoHuTopa?

6. Y10 NoHMMaeTca nof paspeLuaroLen cnocobHOCTbIO 3KpaHa MOHMUTOPA U My6uHON

useta?

7. Kak XpaHsTCsA pacTpoBble N BEKTOPHbIE U306paxeHus B danne?

8. Yem onpepenseTrca yactoTa guckpetuaauum 3Byka?

9. YTo Takoe paspsfHOCTb aHanoro-umdpoBoro npeobpasosarens?

10. Kak Kogmpyetcs B1uaeo?

@ YnpaxHeHusi

1 Cosparite matpuuy u3 Hynen n eouHUL NS KOQUPOBAHWUS CrefyroLmnx YepHo-6esbix
n306pakeHnii (MOXHO MCMONb30BaTh 3NEKTPOHHbIE TabnuWubl; ANS NPOBEPKU MpaBUSIbHO-
CTM MocYUTanTe CyMMbl MO CTpokam u ctonbuam). Onpenenute MHPOPMALMOHHBIA 06BEM
N306paxKeHnn.

1. 2.

2 | Onpepenvte MHOPMALMOHHBLIN 06bEM Pa3MELLEHHbIX HUXE PacTPOBbIX U306PaxKeHNi
(ogHa kneTtka — OOWH MUKCENb).

1. YepHo-6esioe nzobpakeHue 2. YeTbIpexI[BeTHOE M300paKeHUre

3 16-LBEeTHbI pUCYHOK cofepXuT 500 6aiT nHdpopmaumm. 113 cKosbKMX TOHEK OH COCTOUT?

4  Onpepenute Tpebyemblii 06beM (B MerabaiTax) BugeonamaTv Lns peanuaauuun rpa-
bMHecKoro pexmnmMma MOHUTOpa C paspeluaroLlen cnocobHocTelo 1024 x 768 nukcenen npu
Konu4yecTBe oTtobpaxaembix LBeToB 65 536.
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5* Ha pucyHke B npumepe 14.9 nsobpaxeHa urypa, kotopas HasblBaeTCs «TPeyrofbHUK
CepnuHckoro». [N ee MoCTPOEHUs MOXHO BOCMOJSIb30BaTbCS CREAyHLWUM anropuTMoM:
1. CrpouM paBHOCTOPOHHUU TPEYyroJbHUK (ypoBeHb 0).
2. CoenpmHsieM cepeqUHBI CTOPOH IIOCTPOEHHOTO TPEYTOJbHUKA OTPE3KaMMU.
IloryuaeTrcsas 4 HOBBIX TPEyroJbHUKA. V3 MCXOZHOTO TPEYTOJbHUKA YAAJI-
€TCsI BHYTPEHHOCTh CPENUHHOTO TpeyrojbHuKa. [losydyaem 3 TpeyrosbHUKA
ypoBHa 1.
3. IlocTymasi TOYHO TaK Ke C KaKIBIM U3 TPEYTOJbHUKOB IIEPBOTO YPOBHI,
TIOJIyYUM MHOJKECTBO, CcOoCcTosdAIIee 13 9 PAaBHOCTOPOHHUX TPEYTOJbHUKOB BTO-
poro ypoBHs.
4. IToBTOpPsAEM IIPOIIECC JO HYKHOT'O YPOBHA.

AA

Peanuayiite gaHHbI anroputMm B cpege nporpaMmmupoBaHums.

6 Onpepenute ONUTENbHOCTL 3BYYaHWs cTepeoayamodaiina, 3aHnmatowlero 468,75 K6ant
namsaT npw rnyéuvHe 3Byka 16 6uT 1 Yactote 48 Klu.

7 Tpwn nepesofe B OWCKPETHYO hopMy aHanoroBoro curHana [AUTEeNbHOCTbIO 2 MWH
8 ¢ ucnonb3oBanack YacTtota guckpetmsaumm 32 'y n 16 ypoBHen guckpetmusauun. Hamtum
B 6anTax pasmep Mofy4eHHOro Kofga aHafioroBoro curHana.

8 OkcnepumeHTanbHO 6bINI0 YCTAHOBIIEHO, YTO HA BpeMeHHOM oTpe3ke [0; 20] amnantyga
3BYKOBOI0 CUrHana M3meHsniacb B COOTBETCTBUM C 3akoHOM A(t) =2 sin1,7x - sin0,2x. Uc-
Nnosib3ysi 3NEeKTPOHHbIE Tabnuubl, MOCTPONTE BPEMEHHbIE AuarpamMMbl KOOUPOBaAHUA 3BYKa.

a) guarpaMMy aHaJioroBoro curxaJa (B Excel MOKHO MCIIONB30BATh TUI AUA-
rpaMMBI — TOYEYHAasd);

0) nuarpamMmmy AucKpeTHoro curuaJja (B Excel MokHO mcmosib30BaTh THII JUA-
rpaMMbl — THUCTOrDaMMa).

9 Kakon obbem 6ygeT uMmeTb 4epHo-6enoe BUOEO, nepedaBaemMoe C pas3peLleHnem
kagpa 800 x 600, CKOpOCTbIO BOCMPOM3BeAeHUa 24 Kagpa B CEKyHAY W OSIUTeNIbHOCTbIo
30 MuWH 6e3 3ByKa?

10 Kagpbl Buaeos3anucu 3akoaMpoBaHbl B peXnUMe UCTUHHOrO LBeTa (24 6uTa Ha nukcensb)
N CMEeHATCHA ¢ 4YacTtoTtom 25 kafgpoB B cekyHay. Kagp mmeet pasmepbl 720 X 480 nuk-
cenen. Yacrtota guckpetusaumm 22 klu, rmybuHa kogmpoBaHusa 3Byka 16 6uT. OueHute
06bEM MWHYTbI BMAeo3anucu B mMerabantax (C TOYHOCTbIO OO AecaTblx), ecnu dann 3a-
nucaH ¢ 10-KpaTHOWM CTEMEHbLIO CXaTOCTMU.

11 Kamepa cHumaeT Buaeo 6e3 3Byka € 4acToToi 60 KagpoB B CEKyHAY, MpU 3TOM U30-
6paxeHns UCMOMb3YIOT NanuTpy, cogepxatuyto 224 upeta. MNpun 3anucu anna Ha cepsep
nosny4eHHoe BMAEO NpeobpasytoT Tak, YTO 4acTtoTa Kagpos yMeHbluaetca Ao 20, a u3o-
6paxeHns npeobpasyoT B hopmart, ncrnonbayowmii nanutpy n3 256 usetos. Opyrue npe-
06pasoBaHUA N MHble MeTofdbl CXaTua He ucnonbadyTca. 10 cekyHh npeobpas3oBaHHOro
BMOeo B cpedHeM 3aHmmaroT 512 Kbant. Ckonbko M6anT B cpegHem 3aHumaeT 1 MUHyTa
NCXOQHOro BMAeo?
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Q §§§ § 15. PasnuyHbie noaxoabl K U3aMepeHuto nHcpopmaumm

15.1. Conmep:xaTeIbHBIN MOIXO]T

Ceronusa mHGOpPMAIUA ABJIAETCA OJ-
HUM ¥M3 OCHOBHBIX PeECypCcOB uUeJjioBeue-
crBa. IlosToMy Tak BasKHBI OTBETHI Ha
BOIIPOCHI, KAK MHOI'O WH(pPOPMAIlUU MBI
MOJIy4YMJIN, Iepegaan, oopadoraym, cO3-
Jaju.

Ilpu pusmuecKux M3MEPEHUSIX BEJIU-
YUHY CPABHUBAIOT C STAJOHOM, a C UeM
cpaBHUBATH WH(POPMAIIUIO?

M3BecTHO HECKOJIBKO MOAXOMOB K W3-
MepPEeHHUI0 KoJudecTBa WH(popMaInuu.

IIpu comep:kaTeIbHOM MOAXOHE W3-
MepeHVe UHQPOPMALUU IIPOUCXOLUT C
TOUKM B3pEeHUus ee coAep:KaHusa, T. e.
ompeneaseTcs, B KaKOW Mepe MPUIIE-
mas uHopManua (3HaAHUSA) YMEHbBIIaeT
HesHaHUe. YeJIOBeK TOJyYaeT 3HAHUA
IIOCPEeACTBOM cooOIIeHuii. YeMm OoOJIbIIIe
MOTOJIHSAET HAINMKW 3HAHUA COOOIIeHUe,
TeM OOJIbIllee KOJMUYECTBO WH(MOPMAIIUU
B HeM 3akJiroueHo (mpumep 15.1).

OcHoBaTeJeM TaKoro Mmoaxona K u3me-
peunio nHGopmamnuu aBiaserca K. Ile-
HOH, KOTOPBIN BBEJ NIPUBEIEHHOE HUMKE
ompeeeHue.

Coo01rieHne, KOTOPOE YMeHbIIIA-
eT HeoIpele;ieHHOCTh 3HAHWS B [OBa
pasa, HeceT 1 6UT MH(MOPMAIIUN.

HeonpenemeHHOCTh 3HAHUS O PE3YJIb-
TaTe HEKOTOPOrO COOBITHS — KOJIMYe-
CTBO BO3MOXKHBIX Pe3yJIbTATOB.

Eciu B HEKOTOPOM COOOIIIEHUU COmEp-
JKaTCsl CBEIEHUs O TOM, UTO IIPOU3OIILIO
onHO 13 N paBHOBEPOSTHBIX COOBITUIA, TO
KOJIMUECTBO MHMOPMAIUY i, comepsKalie-
ecs B COOOITIEHNH, MOYKHO OIPENeIUTh U3
dopmyner Xaprau: N = 2! (mpumep 15.2).

Knox 9nByn lllernnon (1916—2001) —
aMepUKaHCKUI WHKeHep, KPUIITOAHAJU-
THK U MaTeMaTuK. SfIBisgercsa ocHoBare-
JeM TeOpuu MH(POPMAaIlUN.

IIpumep 15.1. ¥V Bac cerogHA KOHTPOJIb-
Hasg 1[I0 MaTeMaTuKe. YUHUTEJb OOBIYHO
maerT 2 BapuaHTa 3amaHuit. [0 KOHTPOJb-
HOl BBI He 3HaeTe CBOIl BapMAHT, II09TOMY
HEOIIPeIeJIEHHOCTh 3HaHUA paBHa 2. Eciau
BapMaHTOB HAa KOHTPOJbHOU 4, TO HEOIpe-
IleJIeHHOCTh 3HAHUA pPaBHA 4.

Pans®d Buuatom Jlaitom Xaprtau
(1888—1970) — amepuWKaHCKUN yYeHBI-
AJIEKTPOHINUK. IIpefsosKua reHepaTtop
Xaprau, npeobpasoBaHme XapTiu U che-
JIaJI BKJIAJ B TeOpuio nHGOPMAI[UH, BBEI
B 1928 r. morapudmMuueckyio Mmepy nHGOP-
mamnuu: i = log,N.

"

7

IIpumep 15.2. KosmuectBo mHDOpMAa-
UM, KOTOPYIO BbI IOJYUYUTE, Y3HAB CBOM
BApPUAHT KOHTPOJBHON pPabOThI, MOXKHO
paccumTars mo (popmyse XapTin.

Ecnu BapmaHTOB 1Ba, TO 2 = 2/, ciepo-
BaTeJbHO, i = 1. Bel mosmyunre 1 6ur uH-
¢dopmanuu.

Ecnu BapuanToB 4, To 4 = 2/, cienopa-
TeJbHO, i = 2. Bbl mosyuure 2 Ourta uH-
¢opmanuu.
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Ecau BapuanToB 6, To 6 = 2!, ciemona-
TeJIBHO, i =~ 2,58. Bel monyuute 2,58 6ura
uHopMmanuu. [id mosydyeHUs 3HAUEHUS
i B 9TOM CJIy4Yae HY»KHO IIOCUHTAThH 3HAUe-
Hue i = log,6 (Hanpumep, HA KaJbKYJIATO-
pe uau 1o Tadauie’).

IIpumep 15.3. IIpu KOMIBIOTEPHOM Ha-
0ope TeKCTa Ha PYCCKOM SBBIKE OOBLIYHO
ucnosbayerca 32 OGyKBbI (OyKBa «E» Ipu-
MeHseTcsA oueHb penko). Torma, coriacHo
dopmyite Xaptiau, 32 = 2°, onHa 6yKBa pyc-
ckoro ayasura Hecer 5 OuT nHGOPMAIUAM.

IIpumep 15.4. Eguuuiel usMepeHUs
00BeMOB MHGOPMAIUN.

Kumo6air (Kb6aiiT):
21° = 1024 Gaiita

Merao6aiit (M6aiiT):
220 = 1024 kumobaiita = 1 048 576 GaiiT
T'ura6aiit (I'6aiir):
230 = 1024 mera6aiita = 1 073 741 824 6aiira
Tepabaiit (T6aitr):
240 = 1024 rurabaiira = 1 099 511 627 776 6aiiT
Ilera6aitr (IIGaiir):
250 = 1024 repabaiiTa =
=1 125 899 906 842 624 Gaiira

IKcabair (I0aiT):
250 = 1024 nerabaiita =
=1 152 921 504 606 846 976 GaiiT
3erradaiit (30aiiT):
270 = 1024 skcabaiita =
=1 180 591 620 717 411 303 424 Gaitra
Horradaiir (M6aiiT):
280 — 1024 serrabaiita =
=1208925819614 629 174 706 176 Gairr

C TOYKU 3pEHUA TEOPUU UIMEPEHUN
eIUHUIBI U3MepeHusa KoJimdyecTBa NHQOP-
Maliy, B HA3BAHUU KOTOPBIX €CThb YACTU
«KUJIO», «MeTa» U AP., HEKOPPEKTHbI. OTU
MIPUCTABKU KUCIIOJB3YIOTCA B METPUUYECKON
cucTemMe Mep, B KOTOPOU B KauecTBE MHO-
JKUTesIen KPaTHBIX €OIUHHUI IIPUMEHAETCA
Koaddumnuent 10", rme n= 3,6, 9u . O.

! Tabmuma [JBOWUYHBIX JIOTApU(pMOB:

15.2. AndaBUTHBIN TOAXO

Ecau ueoBeK mosiyyaeT TEKCTOBOE CO-
o0IreHne, TO KOJUYECTBO WHMOPMAIIUU
MOJKeT OBITH N3MEePEeHO KOJINUECTBOM CUM-
BoJIoB B HeM. OmHAKO KaKJblil CUMBOJI
amdaBuTa TOKe HeceT KaKoe-TO KOoJaude-
cTBO nH(MopMaluu. Ecau mpeamnoioKuTh,
YTO BCE CUMBOJIBI aJI(DaBUTA BCTPEUAIOTCA
B TEKCTe C OAMHAKOBOU YaCTOTOH (paBHO-
BEPOSATHO), TO KOJHYECTBO MHMOPMAIIUU
i, KOTOpOoe HeceT KaKIbIli CUMBOJI, BBI-
ynciaserca no gopmyne Xaprau: N = 2/,
rme N — womgHocTh aJjdaBura (Ipu-
mep 15.3). Ilox mortHOCTHIO ajaBuTa mMo-
HUMAOT KOJUUYECTBO CIMBOJIOB B HEM.

AndasutHbIii (00BEMHBINH) ITOXXO]T
HUCTIONIB3YeTCsA, ecJu AJA IIpeobpasoBa-
HUS, XpaHeHUsS U Iepemadyud wuHDopMa-
1Y IPUMEHSIOT TeXHUUYEeCKe CpelCcTBa.

Ilpy wucmosb30OBAaHUM JBOUYHOTO
amdaBuTa OLMH CUMBOJ HeceT 1 enu-
Huny uHopmanuu — 1 6UT.

Hnsa wmsmepenus o6beMoB mHGpOpPMA-
UM TPUMEHSIOT IPOMU3BOLHBIE E€NUHU-
bl u3MepeHus (mpumep 15.4).

Jas ABOMYHOTO TIPEICTABIEHUS TeK-
CTOB B KOMIIBIOTEPE UYACTO WCIIOJIb3YETCs
BOCBMUPA3PANHBLIA Koj. C ero moMoImso
MOKHO 3aKOIUPOBaTh ajipaBut us 256 cum-
BoJioB. OfMH CHUMBOJ U3 aJi)aBUTA MOIIT-
HOCTBIO 256 = 2% Hecer B Tekcre 8 6uT
napopMmanun. Takoe KOJIMUECTBO WH-
(hopmaIiu HasbIBaeTCA OANTOM.

O0beM TeKcTa m3MepseTcAa B OanTax.
IIpu BoCBMUPA3PATHOM KOJUPOBAHUU
1 cumBoxa = 1 6aiiT, 1 HHGOPMAITMOHHBIH
00beM TeKCcTa OIpeAesseTca Koaumue-

http://sokolova-aa.ru/cribs/tablitsa-dvoichnykh-

logarifmov-tselykh-chisel-ot-1-do-64 (mata goctyma: 28.07.2019).
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CTBOM CHMBOJIOB B HeM. Ecjiz Bech TeKCT
cocrouT u3 K cuMBOJIOB, TO IIpu aJida-
BUTHOM IIOAXO4e o0beM V comepJrariieii-
ca B HeM mH(popmanuu paBeH: V =K - i,
rae i — wH(GOPMAIIMOHHBIA BEC OHOT'O
CHMBOJIa B MCIOJIL3yeMOM aJipaBUTE.

15.3. BepoATHOCTHBIN MOIXOT,

B KusHU pasnuyHbIe COOBITUSA ITPOUC-
XOIAT C PasHO!l BepOATHOCTHIO. CoObITHE
«JIETOM HUIeT CHEr» MAaJIOBEePOsATHO, a Y
COOBITUA «OCEHBIO HIET MOKIb» BEPOAT-
HOCThb Beauka. Ecau B xKopoOke 10 Kpac-
HBIX 111apoB 1 40 3eJIeHbIX, TO BEPOSTHOCTD
JOCTAThL He TUIANS BeJeHbIi Imap 60Jb-
111e, YeM BEPOATHOCTH HOCTATh KPACHBI.

JJ1d KOJIUYeCTBEHHOT'0 M3MEPEHUs Be-
POATHOCTU HCIIOJB3YIOT CJIEAYIOIIUM TOJ-
X0[: ecau o0Ilee KOJIMUECTBO BOBMOYKHBIX
HUCXOZI0OB KaKOTo-Tn00 COOBITHS pPaBHO N,
a K 13 Hux — Te, B KOTOPBHIX MBI 3aWHTE-
PEeCcoBaHbBI, TO BEPOSTHOCTh MHTEPECYIOIIe-
0 HAC COOBITHSI MOJKET OBITh ITOCUMTAHA

mo opmyJie p = % (mpumep 15.5).

Yem MeHBIIIE BEpPOSATHOCTH COOBI-
THA, TeM 00JbIlle NHGOPMAIUKA COLEP-
JKHUT COOOII[eHIe O TOM, YTO 3TO COObI-
THE IIPOU3OIILIO.

BepoATHOCTHBIN MMOAXO0JN MIPUMEHS-
eTcd Ui W3MEPEeHUs KOJNYeCTBa WH-
(hopManuy Opu HACTYILJIEHHW COOBITHIA,
UMEIUX Pa3HYyI BepOATHOCTh. CBA3D
MEXKIY BEPOSTHOCTBHIO COOBITHS W KOJIH-
YecTBOM WH(MOPMAIIMU B COOOIEHUU O

HeM BbIpaskaeTcs (POpMYJIOH 1. 2', rme
p

P — BEPOATHOCTH COOBITHUS, a i — KOJIU-
yecTBO MH(popMariuu (mpumep 15.6).

B 1999 r. yrBepamiu psan HOBBIX IPU-
CTABOK [JI eJUHWI] W3MEpPEHUs KOJu-
uvecrBa mH(opmaruu: kubu (kibi), me6u
(mebi), rubm (gibi), Tebu (tebi), merm
(peti), axcou (exbi)!. B macroamee Bpemsa
OHM WCIOJIB3YIOTCS HapaBHE C <«KUJIO»,
«mera» u Ip.

IIpumep 15.5. B Kopobke 16 KpacHBIX
mapoB u 48 3seneHbix. KakoBa BepoAT-
HOCTBH [OCTAThb 3€JIeHBIN Iap He TUIANA?
Kpacusprii?

Bcero B Kopooke N = 16 + 48 = 64
mapa. Hac wuHTepecyeT 3ejeHBIN IIap.

BraronpuATHBI MCXO0J — HOCTaTh JIIO-
0oii w3 48 3zeseHbIx MmIapoB. IlosTomy
p= % =0,75. AHaJOrMYHO IOJYUUM
BEPOATHOCTb JIOCTATh KpAaCHBIN IIap:
p= g = 0,25. 3HauuT, BEPOSITHOCTH BHI-

TaI[ATh 3€JIeHBIH IIap B 3 pasa 0oJbIlle,
YyeM BBITAIUTH KPACHBIN IIap.

* EcJiu Tpou30II1JI0 HECKOJIBKO Pa3HOBe-
POATHOCTHBIX COOBITUM, TO KOJIMYIECTBO UH-
(bopManiuu MOKHO OIpPeiesIATh Mo (hopMmy-
se IllenHoHa, IpeaIoKeHHOM M B 1948 r:

I = —(p;logsp; + pslogspy + ... pylogopy),
rie I — KoamuyecTBO uUH(POPMAIUAN;
N — KOJINYEeCTBO BO3MOJKHBIX COOBITHUIA;
P; — BEPOATHOCTD i-TO COOBITHUS.

JIerko 3aMeTHUTb, UTO €CJIU BEPOATHOCTH
Pi> ---» Py PABHBI MEXAYy CO0OI, TO KaiK-
mas ud Hux paBHa 1/N u dopmyna Illen-
HOHA TIpeBpaInaerca B GopmMyry XapTiu.

IIpumep 15.6. Kakoe xosmuecTBO WH-
dopmaiumu HeceT coobIeHre «V3 KOpoOKu
IOCTAJIM KPACHBIH Imap» Ajsa npumepa 15.5?
l =9
) ) p
=2' =>4=2" Torgai=2, T. e. MBI

ITo dopmyae moJIyYaeM

1
0,25
nonyuunau 2 6ura nHGOPMAIUN.

! https://ru.wikipedia.org/wiki/JIBouunsle_mpucraBku (gaTa gocryma: 28.07.2019).
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Ilpumep 15.7. BoimageHuwe KasKIoi
rpaHu KyOuKa paBHOBepoATHO. Ilosro-
My KOJMYECTBO HH(MOPMAIIUM OT OLHO-
ro pesyibTaTa OpOCAHWA HAXOAUTCS U3
ypaBrenusa 2' = 6. Torga 2/ = 6 < 8 = 23,
i = 3 oura.

MoskHO paccy:kaaTh U TaK:

i = log,6 = 2,585 6urta ~ 3 Gura.

IIpumep 15.8. 11 Koaitr = 11 * 1024 =
=11264 o6GaiiT. IIOoCKOJBKY KOJHUYECTBO
6aiiT paBHO KOJMYECTBY CUMBOJIOB, TO HC-
OJb30BaHA BOCBMUOWTHASA KOJOBas Ta-
6auma. MomuocTs andasura: 28 = 256.

IIpumep 15.9. Hy:xHO BarommpoBaTh
65 pPaBHOBEPOATHOCTHBIX 3HaueHuii. Ilo
dopmyne Xapam: 20 = 65 < 128 = 27,
i =17 our.

IIpumep 15.10. ITycTs B AuKe X Kej-
ThHIX Msadei. Tormga BepPOATHOCTH JOCTATh

o X
JKEJIThI MAY paBHa @ HO)ICT&BJIHGM B

¢GopMyJly, CBA3BIBAIOIIYIO BEPOATHOCTH C
KOJINYeCTBOM HH(OPMAaIUN:

1=2= 1 =2'22-16=>x=2.
Va2
B Amuke 2 :KeaThIX MAYa.
IIpumep 15.11%. Bcero B KOpoOKe
10 + 8 + 6 = 24 kybOuka. BeposTHocTU mO-

10 8
;Taialél/lﬂ KyOMKOB: Py, = o4’ Paen = 24’

24" KoanuectBo mHbopManmum 1o

¢dopmyie [llenHoHa:

I =—(piylogopyy + Poen 108D sen + PxlOgop) =
10, 10, 8 8 . 6 6 )
(2410g2 24 T24'082 34 T 2418254
~—(0,42 - (-1,26) + 0,33 - (1,58) +
+0,25 - (~2)) = 1,5506

15.4. Pemtenue 3agau Ha ompeaesieHUe
o0bemMa MH(pOPMAIUH

IIpumep 15.7. Ilpu urpe B KocTu mc-
MOJIb3YeTCsI KYOWK C IIeCThI0 IPAHAMMU.
CroMbKO OuUT wuHMOPMAIMHU TMOJYYAET
UTPOK IPU KaKJIoM OpocaHuu KyoOuxa?
OTBeT OKPYIJIUTH B OOGJBIIYIO CTOPOHY
0 OJUMIKAMIero I(eJIor0 KOJUYECTBA
our.

IIpumep 15.8. O6beM coobiieHus pa-
Bex 11 Koaiit. CooOIllleHHe COLEPIKUT
11 264 cumBoaa. KaxoBa MOIIHOCTDL aJ-
(aBuTa?

IIpumep 15.9. Uswmepserca Ttemiie-
paTypa BO3AyXa, KOTOpas MOJKET OBITh
measiM umcaom ot —30 mo 34 rpaaycos.
Kaxoe mamMeHbIliee Iiejioe KOJUUECTBO
O0uT HeoOXOAMMO, UTOOLI 3aKOIMPOBATH
OIHO M3MepeHHoe 3HaueHue?

IIpumep 15.10. B amuke HaxoguTcs
32 TEeHHHCHBIX MfAYa, CPeAUd KOTOPBIX
ecTh MSAYM JKeJIToro IBera. Haymauy
BeIHIMAaeTcsa oguH wMau. CooOieHne
«VI3BjIeUeH MAY JKEJITOrO I[BETa» HecCeT
4 6ura nHpopManuu. CKOIBKO JKEeJTHIX
MAYeH B AmuKe?

IIpumep 15.11%. B KopoOKe Jexxar
KyOuku. WM3BecTHO, UYTO Cpeau HHUX
10 xpacHBIX, 8 3eJIeHbIX, 6 JKeJIThIX.
BoiuncinuTe BepOATHOCTH JOCTABaAHUSA
KyOuka kKagoro isera. CKOJBKO IH-
(¢opmariuu HeceT COOOIEHIE, UYTO [10-
cranm Kyouk Jroboro msera? I[is peiie-
HUS 3aJJau¥ BOCIOJIb30BATbCSA (hOPMYJIOL
IITennoHa.

1. B 4em cywHOCTb cofepXartesibHOro nogxofa K U3MepeHuto nHopmaumm?
2. 410 0603HavaeT 1 6UT MHPoOpMaLUKM NMpu andaBUTHOM NOAXoAe K U3MEPEHUIO WH-

hopmaummn?

3. Korga npuMeHsitoT BEPOATHOCTHbIN NOAXOA K M3MepeHUto MHpopmaummn?
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@ YnpaxHeHus

1 Ckonbko pa3nnyHbIX 3BYKOBbIX CUTHaNoOB MOXHO 3akogoupoBaTb C NMOMOLLbLIO 6 6ut?

2 Kakoe KONM4ecTBO MHMOPMAaLMN HECET COOBLLIEHNE O TOM, YTO YENOBEK XMBET B nep-
BOM WM BTOPOM MNoabesfe, ecnv B goMe 16 nogbesnos?

3 CooblieHne 0 ToM, YTO Ball Apyr XuBeT Ha 10-M aTaxe, HeceT 4 6UTa MHGOPMAaLMK.
Ckonbko aTtaxen B gome?

4  Asbyka Mopae mo3BonsieT KoauMpoBaTb CUMMBOMbI AN PafuMocBs3un, 3agaBas KOMOU-
Hauuio ToYek n Tupe. CKOMbKO pasfnyHbiX cumMBonoB (Umdp, 6YKB, 3HAKOB MYyHKTyaLuu U
T. A.) MOXHO 3aKogupoBaTb, uUcnonb3ys kon Mop3e ONMHOM He MeHee MATU U He 6ornee
LLecTu curHanoB (To4Yek un Tupe)?

5 ' B Awwmke HaxoamTca 32 TEHHUCHbIX MAYa, CPeAn KOTOpbIX €CTb MAYM YepHOro LBeTa.
Haypady BbiHUMaeTcs oguH msad. CoobuweHne «M3BnedveH msad HE yepHoro useta» HeceT
3 6uTta nHpopmaumn. CKONMbKO YEPHbIX MSAYEN B SLLMKE?

6 ' K npasgHuky HagyBanu 6enble 1 cuHUe Wapukn. Benbix wapukos 24. COO6LLEHNE O TOM,
YTO NOMHYN CUHUI LWapuK, HeceT 2 6uTta uHdopmaunn. CKobKo BCEro Hagynu Lapukos?

7 B wKonbHOM 6MBNnoTeke 32 ctennaxa ¢ KHUramum, Ha Kaxgom — rno 8 nonok. lNete
COOOLLUNNN, YTO HYXHbIA YY4EOHUK HAXOOUTCA Ha 2- nofke 4-ro ctennaxa. Kakoe Konu4e-
CTBO MHopmaumn nonay4dmn lMeta?

8 [ns perncTpaumm Ha HEeKOTOPOM cainTe MoNb30BaTeNto HYXXHO NpuaoyMaTb naporb, co-
cToswm n3 10 cnmeorsoB. B Ka4yecTBe CMMBOIOB MOXHO MCMOMb30BaTh AEeCATUYHbIE LNMD-
pbl M WeCTb NepBbiXx OYKB NaTMHCKOro andasuTa, npuyeM OGyKBbl UCMONb3YIOTCA TOMbKO
3arnaeHble. [Naponn KognpyrTca NOCUMBOSIBHO. Bce cMMBOMbI KOOUPYHOTCA OANHAKOBbLIM U
MWHUMaNbHO BO3MOXHbIM KOMMYECTBOM 6UT. [1a XpaHeHUs CBEAeHUA O KaXXAOM Monb30-
Barefsie B cuctemMe OTBEAEHO OAMHAKOBOE M MUHMMAasibHO BO3MOXHOE Liefioe Yncno 6awr.
Kakon o6vem 6ygeT 3aHmmartb MHgopmauma o naponsax 1000 nonb3oBatenen?

9* B HekoTOpOW CTpaHe aBTOMOGUIIbHLIA HOMEpP ASIMHON 6 CUMBOJMIOB COCTaBNSAOT U3 3a-
rnaBHbIX 6yKB (3agenricTBoBaHO 30 pas3nuyHbIX OYKB) M OECATUYHbIX LMdp B n6OM no-
pagke. Kaxgpli Takon HOMEp B KOMMbIOTEPHOW MporpaMmme 3anucbiBaeTCd MUHUMAasbHO
BO3MOXHbIM U OQUHAKOBbLIM LefblM KONMYeCTBOM 6aiT (MpU 3TOM UCMOMb3YHOT NOCUMBOJIb-
HOe KOAMpoBaHwe, 1 BCe CUMBOJbI KOAUPYIOTCA OOAMHAKOBLIM Y MUHUMASIbHO BO3MOXHbIM
konuyectBom 6uT). Onpepenute 06beM namaTn B 6anTax, OTBOAMMbIA 3TOM NPOrpaMmon
ans sanncu 50 HomMepoB..

10 B o3epe ob6utator 12 500 okyHer, 25 000 neckapen, a Kapacen u LWyk no 6250. Ka-
KO€ KONMYecTBO MHGOPMaLMM HECET COODOLLEHME O TOM, YTO nolmManu neckapa? CKonbko
MHOopMaLMM Mbl NOMY4YMM, KOrAa MoMMaeM Kakyl-Hubyab pblby?

11* Kakoe coobLieHne copepXuT 6onbliee KONMY4ecTBO MHopMaumm?

1. Babymika ucmekJja 16 nmuposxkkoB. Jlepa cbeia OOUH MUPOIKOK.

2. Ba0Oymka ucnekJja 12 NUPOKKOB C KAIyCcTOH, 12 MUPOKKOB C IIOBUIJIOM.
Marma cwesna oguH IIUPOIKOK.

3. Ba0Oymka wucneksaa 16 mMpoKKOB ¢ KamycToii, 24 IMUPOKKa C IIOBUIJIOM.
Muwumra cvenr oguH IMPOIKOK.

@@
=5
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CtpykTtypa kopa B koguposke UTF-8

Ta6nuua aBoU4HbIX Nnorapudmos

KomnuectBo | 3Hauammx
Gair our
1 7
2 11
3 16
4 21
Ne X Ne
1 0,00000 17
2 1,00000 18
3 1,58496 19
4 2,00000 20
5 2,32193 21
6 2,58496 22
7 2,80735 23
8 3,00000 24
9 3,16993 25
10 3,32193 26
11 3,45943 27
12 3,58496 28
13 3,70044 29
14 3,80735 30
15 3,90689 31
16 4,00000 32

ITepserit
oauT

OxXXXXXXX
110xxxxX
1110xxxx
11110xxx

X
4,08746
4,16993
4,24793
4,32193
4,39232
4,45943
4,52356
4,58496
4,64386
4,70044
4,75489
4,80735
4,85798
4,90689
4,95420
5,00000

OXXXXXXX

110xxxxx 10xxXXXXX

IITa6Ji0H ITOJHOCTHIO

1110xxxx 10xxxxxX 10XXXXXX

11110xxx 10xxxxxxX 10xxXxxXXX 10XXXXXX

No
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

X
5,04439
5,08746
5,12928
5,16993
5,20945
5,24793
5,28540
5,32193
5,35755
5,39232
5,42626
5,45943
5,49185
5,52356
5,55459
5,58496

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

X
5,61471
5,64386
5,67243
5,70044
5,72792
5,75489
5,78136
5,80735
5,83289
5,85798
5,88264
5,90689
5,93074
5,95420
5,97728
6,00000



118 [MpunoxeHue

Koposas Tabnuua cumsonos ctaHpapTta ASCII

IrOgINI))

N

IrOgINT))

N

IrOgINIY)

N

IrOgINI))

N

IrOgINIY)

N

IrOSINI))

N

IrOgINTY)

N

IrOgINI))

N

112
113
114

96
97
98
99

80
81

16 32 48 64
49

17
18

65

33

50 66 82
67

51

34

115
116

83
84

35

19
20

100

68

52

36
37

117
118
119

101

85

69

53

54
55

%

21

86 102

87

70
71

38

39

22
23

103

120

104

88

72

56

40

24

121

105

89

73

57

41

25

122

106

90

74

58

42

26

10

123

107

91

75

59

43

27

11

124

108

92

76

60

44

28

12

125

109

93

77

61

45

29

13

126

110
111

94

78
79

30 46 62
47

31

14
15

127

95

63
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(HasBanue yupeskaeHUs 00pa30oBaAHM)

OmneHka
Cocroauue wameNMves 38
VuebOHBIH Uma un pamunua yueOHOTO yaameny
IIOJIb30BaHUE
rop, yudarerocs mocobusa
IIPU IOJTyYEeHUN yaeGHbIM
P nocobuem
20 /
20 /
20 /
20 /
20 /
20 /

VuebHoe usmanue

KoroB Bragumup Muxaiiiosuu
Jlamo Amxxkenuka BanoBHa
Brikagopor IOpuit AsexcaHgpoBUY
BoiitexoBuu Enena HukoJsiaeBHa

WHOOPMATUKA

Yuebuoe mocobue muasa 10 Kiacca
yUpe:KIeHU 00Iero cpegHero o0pa3soBaHUs C PYCCKUM SA3BIKOM 00yUYeHUs
(C 9JIEKTPOHHBIMU IIPUJIOIKEHUAMU)
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