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6 Ot aBTOpOB

OT aBTOpPOB

Hoporue crapieksaccHuku! Mbl :KMBeM BO BpeMs CTPEMUTEJIbHBIX TepeMeH,
Korma mH(pOpMaTHKA CTAHOBUTCA BaKHEMINIEH COCTaBJAINEH BCEH CHUCTEMBI Ha-
YVYHOTO IIO3HAHWUSA, OIpenesdeT IMyTu (POpPMHUPOBaHUA MH(GOPMAIMOHHOI'O 0O0IIe-
CTBa, OCHOBAHHOT'O Ha 3HAHUIX.

B mH(popMaTHKe BBIJEJAIOT TaKue Pasiesbl, KaK TeopeTudyecKas U IIPUKJIAJ-
Hasg mHpopMaTuKa. B yueOHOM Kypce IIpeAcTaBJIeHBI 00a 9TU pasieJia.

Teopernueckas mH(pOpMATHKa — (QYHIAMEHTAJbHAS COCTABJSIONIAS HMHQOP-
MaTHUKN KakK yueOHOro mpeamera. OOIue 3aKOHOMEPHOCTH IIPOTEKAHMNS MHMOP-
MAIITMOHHBIX IPOIECCOB, OCHOBHBIE MOHSATUS JOTUKU, TEOPUS AJTOPUTMOB U SBBI-
KU IPOrpaMMMPOBAHUA — paslesibl, KOTOPbIe IIO3BOJIAIOT Pa3BUBATL Y yUaIIUX-
cdA JIOTMYECKOe W aJITOPUTMUYECKOe MBIMIJIEeHNE, BOCIUTHIBATh NH(POPMAIIMOHHYIO
KYJbTYPY, (popMUpPOBATh HAYUHOE MUPOBO33PEHUE.

IIpuknanuas mHGOPMATHKA HAIIpaBjeHa Ha NPUMEHeHHe MOHATUN W pe3yJbTa-
TOB TEOPETHUUECKOM MH(MOPMATUKU K PEIeHUI0 KOHKPETHBIX 3a/7a4 B KOHKPETHBIX
obJracTax. OTOT pasaes MHOOPMATUKU BKJIOUAET B cebs apXUTEKTypPy KOMITbIoTepa
¥ KOMITBIOTEPHBIX CeTel, KOMIIbIOTEPHYIO IpaduKy, KOMIIBIOTEDHOE MOJeINPOBaHIe,
0aspl JaHHBIX, HH(OPMAIIMOHHBIE TeXHOJOINY U ApP. VIdyueHne MPUKJIaLHON MHDOP-
MATHUKK HAIIPaBJIeHO Ha (DOPMUPOBAHNE KOMIIBIOTEPHOII I'PAMOTHOCTH — BJIAJEHUI
Heo0XoaMMbIM HAOOPOM 3HAHUI 1 HABLIKOB Pab0OTEI HA KOMIILIOTEPE JJIsi 00paboTKH,
XpaHeHus, mepefavl, MOJYUYEHUS W KCIIOJb30BaHUA NaHHBIX. CaMoWl ITMHAMWYHON
COCTaBJIAIONIEH MH()POPMATUKU ABJSETCA MMEHHO HPUKJIALHAA MWHPOPMATHUKA.

ABTOpBI yUeOHOTO MTOCOOMS TOCTAPAJINCH CIeJIATh TaK, UYTOOBI BBl CMOTJIN IIOJIY-
YUTHh HEOOXOAUMBbIE COBPEMEHHOMY UeJIOBEeKY 3HAHWS W HABBIKU B YCJIOBUAX CTPeE-
MUTEJHHOT0 U3MeHeHUA MH(OPMAIIMOHHBIX TeXHOJOTUIA.

MarepuaJs nmaparpados yueOHOro mocodusa paszesieH Ha ABe KoJioHKU. IBeT ¢o-
HaA IIOMOJKEeT BaM paso0paThcsA B Ha3HAUCHUM PasMeIleHHON Ha HeM MHQOPMAaIlnun:

— OCHOBHEBIE MaTepuaJtibl, 00a3aTebHbIe AJIA N3YUYEHU,;
— TOpUMephI, NJTIOCTPUPYIONINE OCHOBHbIE MAaTepPUAJIbI;
— oOIpeJleJIeHUsI OCHOBHBIX ITOHATUMU;

— HCTOpPUYECKUe CBeleHUs, mHpopMaIrusa 00 yUeHBIX, BHECIIIUX BKJAJ

BN

B pas3BuTHe MHPOPMATUKU, U APyTue MHTepecHble (DAKTHI.
B yue0HOM 110COOMHM HCIIOJIL3YIOTCS CJAEAYIOIIE YCJIOBHBIE 0003HAUSHI:

— BOIPOCHI U 3aJaHUs JJiA IPOBEPKU 3HAHUIL;

— paszes «YUpasKHEeHUs» COAEP:KUT 3aJaHUsA, IPU BBITIOJHEHUM KOTO-
DPBIX HCIIONIB3YeTCs KOMIIBIOTED;



Ot aBTOpPOB

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

@ — paszges «YUpasKHEeHUs» COAEPIKUT 3a/laHWA, IPU BBIIOJHEHUU KOTO-
PBIX MOKeT OBITh MCIOJbh30BaHa MHGOPMAIU, PasdMellleHHada Ha HarmoHaabHOM
o0pasoBaTeJIbHOM IIOPTAJIE;

% — yIOpaskKHEeHWe WJIU NPUMep AJdA J0003HATEIHHBIX.

B TexcTe HEKOTOPHIX YIIPAKHEHUI BaM OyZeT IPeAoKeHO OTKPBITEH Gaiia. ITo
03HAUYAET, YTO YIPa’KHEHWE MOKHO BBIIOJHUTD, UCIIOJb3Ys (haiija, pasMeIreHHbII
Ha HamumonanbHoM obpasoBaTesbHOM mopTrasie http://e-vedy.adu.by («dmeKkTpoHHOE
o0yueHme» — «IJJIEKTPOHHBIE 00pasoBarTesibHbIE pecypchl» — «MHpopMmaTurar —
«HAupopmarura. 10 Kiacc»). 3aiiT HA IIOPTAJ U CKAYaTh (halabl K YIPaKHEHUIM
MOJKHO TaK:Ke C IIOMOIbIo MaTpuuHoro QR-Koma:

Nmsa daiina aasa cKauMBaHUSA COIEPIKUT HOMED maparpada u HOMep yIpask-
Henus. Hanpumep, umsa ¢aiima uprlO0_3 osHauvaeT, uTo (ailjl OTHOCUTCA K Tpe-
TheMY YIpa’KHeHUIO AecaToro maparpada. Taxske Ha mopraje pasMelreHbl daii-
JIBI C IIpOrpaMMaM#, PACCMOTPEHHBLIMU B mpumepax. Takwue (pailibl ©UMET UM
pr3_1.pas (mporpamma jys mpumepa 3.1).

B yuebHOM moCOOMY pasMeIeHo MHOTO HJLJIIOCTPATUBHOTO MaTepuaJia. JKpaH-
Hble KOIIUY IIpefHAa3HAUEHBI AJIs 03HAKOMJIEHUS ¢ MHTepdelicaMu IporpaMm, IJisd
YKasaHUsA PACIOJIOMKEHUA OTAEJIbHBIX 9JeMeHTOB. Ilogpo6HO paccMOTpeTh BCe
CTPYKTYPHBIE 9JIEMEHTHI OKHA MCIIOJIb3yeMOIl IPOrpaMMbl MOKHO Ha SKpaHe KOM-
mbioTepa.

YuebHOe mmocobue a1 0a30BOTO YPOBHSA COCTOUT M3 ABYX dacTeii. B mepBoii ua-
CTH, U3NAHHOI B BUJEe KHUTH, pasdMellleHbl MaTepuaJjibl, OTpaskarlnue QyH aMeH-
TAJBHBINA XapakTep WHOOPMATUKH. B 9J€KTPOHHOM MNPUJIOKEHUU AJs 6a30BOTO
ypoBHA «HpOPMAIIMOHHBIE TEXHOJOTHUN» COAEPIKATCSI MaTepruaJbl MPUKJIAJHOTO
xapakTepa.

.-"Hh"\-
|.E_I 2

aJIeKTPOHHOM obGpasoBaTreabuHoM pecypce (http://profil.adu.by).

— IIPUJIOKEHUEe «I/IHQ)OpMa]_H/IOHHBIe TEXHOJIOTNM» pPa3MEeIlleHO Ha

op :10]
Q Fozin — MaTepuaJl OJid IIOBBIIIIEHHOI'O YPOBHSA Pa3MEIleH Ha 3JIEKTPOHHOM

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

§ 1. AnropuTm 1 ero cCBOMCcTBa

TepMUH «aJTOPUTM» IIPOUBOIIEJS OT
damvunrnn maremaruka I1X B. Myxammena
o Myca anb-Xopesmu, KOTOPBIH cdop-
MYJWPOBAJ MPABUJIA UETHIPEX OCHOBHBIX
apuMeTUUeCKUX AelicTBuii. VIMeHHO 3Tu
IIpaBuJia BHAYAJIe ¥ HA3hIBAJIUCH aJITOPUT-
MaMM, HO II03Ke aJI'OPUTMOM CTajJu Ha-
3BIBATH JIIOOOM CIIOCO0 BBIUMCJICHUHA, €Iu-
HBIN [JIA HEKOTOPOrO KJacca WHCXOTHBIX

AaHHBIX.

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

1. Beinmuitiem mogps Bce HATypaJabHBIE
ypcaa oT 2 go N.

2. BospMeM mepBOe umcio 2 M 3adep-
KHEM Ka’kJi0e BTOPOe UMCJIO, HaunHAas OT-
CUeT CO CJIeJVIONIEero 3a ABOMKOI UmcIa.

3. BospMeM 1epBOe HE3aUEPKHYTOE
YUCJI0, KOoTopoe 6osbine 2 (uuciio 3), 1 3a-
YepKHEM Ka’KJoe TPeThe UKCJIO0, HaunHasd
OTCUYET OT YMCJA, CTOAIIETO mocue 3 (yuu-
TBIBAS W PaHee 3aUePKHYTHIE UKCJIA).

4. ITpomoyKuM JeHACTBUA OO0 TeX IIOop,
IIOKa II€PBOE HE3aUePKHYTOE YHCJIO He

oKakercd Oosibrie N .
5. B pesysibTaTe He3aUePKHYTHIMU OKa-
JKYTCA BCe IIPOCThIE YHWCJA, HE IIPEBOC-

xogsaiiue N, U TOJIbBKO OHH.

| 8RN ™M
& 8 B [&] [«
RERRXRx®
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B undopmMaTUKy IOHATHE aJITrOPUTMAa
IIPUIIJIO M3 MaTeMaTUKU.

AJropuTmM — TOYHO OITpemeIeHHA s
cucremMma IIOHATHBIX VCIIOJTHUTEJJIO
npeanrcanuii, (popMaabHOE BBIIIOJI-
HEeHMNE KOTOPBIX IIO3BOJIAET IIOJIYUYHTH
pelleHne 3agady OJisi JIIOOOro HOIIy-
CTUMOTO HabOpa WCXOAHBIX JaHHBIX
3a KOHEUHOEe UMCJO IIaroB.

IIpuBemeHHOE ompenesieHne HEe SBJIS-
eTcs ompeAesieHMeM B MaTeMaTHYeCKOM
CMBICJIE CJIOBA, IIOCKOJIBKY B HEM WC-
TOJIb30BaHbl [JpPyTue HeolpeaeeHHbIe
IOHATUSA — <«CHCTEeMa IIPEeAINCAHUIN»,
«(popMasibHOE BBITIOJHEHHE» U OpP. ITO
OIMCAHWEe TOHATUA <«aJTOPUTM», pac-
KpBIBaloliee ero cyiiHocts. (Paccmorpu-
te mpumep 1.1.) Onmucanue MOKHO yTOU-
HUTDH, YKa3aB 00II[ie CBOMCTBA, KOTOPbIE
XapaKTepHbl OJs ajropuTMoB. K HuM
OTHOCATCSA: AUCKPETHOCTb, IeTEPMUHU-
POBAHHOCTH (OHpENEeJIeHHOCTD), IIOHST-
HOCTb, Pe3yJbTATUBHOCTH, KOHEUHOCTD,
MAaCCOBOCTbD.

JuckperHocTh. Aaroput™m paséuBaeT-
CcS Ha OTHeJIbHBIe AelicTBuA (uarm). Bur-
MIOJIHEHIEe OYePEeTHOTO AeHICTBUS BOSMOK-
HO TOJIBKO IIOCJIeé 3aBEPIIEHUSA IIPeabI-
nyiero. IIpu aTom HaGOp ITPOMEKYyTOU-
HBIX TAHHBIX KOHEUEH U II0JIyYaeTCs II0
OIpeieIeHHBIM IIpaBUJIaM U3 TaHHBIX
mpensigyinero ngeiictBus. Komanma saB-
JseTcA CIeNUuaJbHBIM yKasaHueM IJisd
WUCIIOJTHUTEA, IIPEeAINCLIBAIOIIUM €My
IIPOM3BECTU KasKAoe OTIeJbHOe [eil-



§ 1. Anroput™ 1 ero cBorcTea

crBue. KoMaHIBI, KOTOPbIE OTHOCAT K
crucTeMe KOMAaH] MCIIOJHUTEeA, Has3bIBa-
IOT IPOCTBHIMU; APYTUe KOMAaHIAbI MOTYT
OBITH OIpeeeHbl Uepes IMPOCTEIE.
JeTepMuHUpOBaHHOCTh. Ecau aJjro-
PUTM HEOOZHOKPATHO NPUMEHUTH K Of-
HMM M TeM e HMCXOAHBbIM JaHHBbIM, TO
KaKIbIM pas MOJIMKHEI IIOJYYAThLCA OLHUI
U Te Ke IIPOMEeKYTOUHBIE Pe3yJIbTaThI
W ONUH U TOT K€ BBIXOMHOI pPe3yJbTar.
JlaHHOEe CBOMCTBO O3HAYAET, YTO PE3YJIb-
TaT BBINOJHEHUS AaJITOPUTMa OIpeje-
JdeTCAd TOJBKO BXOAHBIMUW AJaHHBIMHW U
KOMaHZaMH CaMOr'o ajJropuTMa W He 3a-
BUCHUT OT MCHOJHUTEJS aJrOPUTMA.
IlouarHocTh. AJNropuT™M He IOJIKEH
coepKaTh KOMAaHJ, CMbBICJI KOTOPBIX KC-
TIOJTHUTEJh MOYKET BOCHPUHMMATH HEO[I-
HO3HAYHO. 3aIiCh aJIFOPUTMAa JOJMKHA
OBITh UYETKOM, IIOJIHOW " IIOHSATHON. Y
HUCIOJHUTEJIA He JOJYKHO BOSHUKATH He-
00XOAMMOCTY B IPUHATUN KAKUX-TN00
CaMOCTOATEJbHBIX PEIeHUH.
PesyasraTuBHoCcTh. IIpM TOYHOM BBI-
MMOJITHEHUY KOMAaH/[ aJTOPUTMAa Pe3yJbTa-
TOM JOJI;KE€H OLITh OTBET Ha BOIIPOC 3a1a-
yn. Ecin cmocob ImoayueHns IoCaenyio-
IUX BEJIMYNH U3 KAKUX-IN00 NCXOTHBIX
He IPUBOAUT K PE3yJbTaTy, TO DOJIMKHO
ObITH yKasaHO, UTO CJIeAyeT CUMUTATh
pe3yJabTaTOM MCIIOJHEHWS aJIFOpUTMA.
B KauecTBe OogHOrO M3 BO3MOXKHBIX OT-
BETOB MOJKeET 6BITB YCTaHOBJIEHHIE TOT'O
dakTa, uTO 3a7auya He MMEET PeIleHIs.
Koneunocts. Peanusyemsblii 1o 3a-
JAaHHOMY AaJI'OPUTMY IIPOIeCC OOJIMKEeH
OCTAHOBUTHCS Uepe3 KOHEUHOE UHCJIO
IIaroB M BBIAATH HMCKOMBIN pPe3yJbTar.
9TO CBOMCTBO TECHO CBS3aHO CO CBOIi-
CTBOM Pe3yJIbTATUBHOCTH.

HeobxoaumocTh mocTpoeHusa (hopMaib-
HOI'O OIpefesieHrusA AaJIFOPUTMa IIpUBesa
K moaBjeHuio B 20—30-x rr. XX B. Teo-
puu aJropuTMOB. [[JIs OompejesieHus pas-
JIMYHBIMU MaTeMaTUuKaMNn 6BIJII/I IIpeao-
JKeHBbI:

e MalHa ThIOpUHTA;

e MamuHa Ilocra;

e HOpMAJIbHBIN ajsroput™m Mapkosa.

CyirecTBoBaIN U APYrUe OIpeleseHns
ajropuTMma. BmocieacTBuu OBIIO HOKasa-
HO, UTO BC€ OHU SKBMBAJIEHTHBHI.

Ananm Masrtucon Tropuuar (1912—
1954) — aHrIMiicKUil JIOTUK W MaTeMa-
TUK, OKA3aBIIUI CYIECTBEHHOE BJIUSIHLE
Ha pasButTue mHpopmatuku. [IpenntosxeH-
Hasg uM B 1936 r. abcTpaKkTHAS BBIUNCIIH-
resbHasa Mammaa TrOpUHra mo3BOJIMIA
(opmanuzoBaTh IMOHATHE AaJrOPUTMA,
KOTOPO€ WCIOJb3yeTCA B TeOpeThye-
CKUX M IIPAKTUYECKUX WCCJIEJOBAHUAX.

Imuns Jleon Iloct (1897—1954) —
aMEpUKAHCKUHA MaTeMaTuK U JOTuK. W3-
BeCT€H CBOMMM TPpyAaMHu II0 MaTeMaTuve-
ckoii Jsiorumke. IlpemosKmyi aGCTPaKTHYIO

BLIUMCJIUTEJLHYI0 MAIIMHY — MAIIUHY
IIocTa (1936).
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IIpumep 1.2. YacTo pemenTsl IPUTO-
TOBJIEHUS KaKUX-TN00 OJII0[ HAa3BIBAIOT
ajJroputMaMu. B pmaHHOM ciydyae Hapy-
11aeTcsi CBOMCTBO JAeTEPMUHUPOBAHHOCTH,
IIOCKOJIbKY IIPM IIPUTOTOBJIEHUU OJrofga
Pa3HBIMU JIOABMU PE3YJIbTaT MOKET ObITh
pPasHBIM (HaIpUMep, OH MOXKET 3aBUCETH
OT TOT0, HA KAKOH ILJINTE I'OTOBUJIU, WU
OT KauecTBa IPOAYKTOB). Kpome Toro, B
pelenTax dYacTo OBIBAIOT (hpasbl «IIOCO-
JIATHh 1O BKYCY», «I00aBUTH 2—3 JIOK-
KM caxapa» U T. A., KOTOpble HAPYIIAIOT
CBOMCTBO IIOHATHOCTHU.

IIpumep 1.3. 3agaua MOKET UMETH pe-
mreHre, HO CGOPMYIMPOBATH AaJITOPUTM
pellleHus 9TOH 3aJauy He BCerga yAaeTcs.
Ecnu uenoBeky npenyo:kuTh (ororpadun
JKUBOTHBIX, TO OH J[JOCTATOYHO OBICTPO
CMOXKeT Da3feNuTbh WX Ha [Be I'PYIIIBL:
nukue u pgomamraue. OgHaxko chopmyin-
poBaTh AJTOPUTM, COIJIACHO KOTOPOMY
OH 9TO CHeJiaJl, Ha CETONHAIIHUN JeHb He
npeZcTaBisgeTCs BO3MOKHBIM. Hekoropbie
3a7auyn KJIacCU(PUKAIUYM CErOJHS YCIell-
HO DEIaTCA CUCTEMAaMU UCKYCCTBEHHOTO
WHTEJIJIEKTa C IIOMOII[HI0 METOAOB MAIIIVH-
HOro obOyuenusa. OmHAKO XapaKTepHOU
YepTOil TAKMX METOJOB ABJIAETCA HE -
MoOe DpeIlleHWe 3ajauu, a Ipolecc obyue-
HUA B X0Jle aHAJIN3a MHOKECTBA PEIIeHUH
CXOJHBIX 3ajad.

IIpumep 1.4. CriocoObI IPOBEPKYU AJIT0-
pUTMa Ha IPABUJBHOCTH PAOOTHI:

® MaTeMaTHYecKoe JOKa3aTeIbCTBO;

® UICIIOJIb30BAHKE CIENUAJBHO IIOJ0-
OpaHHBIX TECTOB.

- 1. Y710 Takoe anroputm?

MaccoBocTh. AJITOPUTM TPUTOJEH
IJIsI peleHus Ji000ii 3ajauu U3 HEKOTO-
poro KJjacca 3ajady, T. €. HAYaJIbHAA CU-
cTeMa BeJIMUYMH MOJYKET BBIOMpAThCA U3
HEKOTOPOT'0 MHOKECTBAa MCXOJHBIX JTaH-
HBIX, KOTOpPOe HAa3bIBaeTCsI 00JIACTHIO
NMPUMEHUMOCTH AJTOPUTMA.

Jas IpaKTHUUeCcKOro pelleHus 3amad
Ha KOMIIbIOTepe Hambojee CYIIECTBEH-
HO CBOICTBO MaccoBocTu. Kak mpaBuJio,
IIEHHOCTh IPOTrPaMMBI JJIA ITOJIH30BATEIsA
OyzeT TeM BBIIIle, YeM OOJIBIINI KJIACC O/~
HOTUITHBIX 3a7]a4 OHA ITO3BOJIUT PEIIaTh.

Ecau paspaboTaHHas MOCIEI0OBATED-
HOCTB JeHCcTBUI He 00jamaeT XOTs ObI Of-
HUM M3 IIEePEUYMNCJIeHHBIX BBIIIe CBOICTB,
TO OHA HE MOYKET CUMUTATHCA AJITOPUT-
mMoM. [Ina moOHMMaHMA CBONCTB aJiro-
putMa paccmorpuTe npumeps! 1.2 u 1.3.

Iy OomHOTO M TOTO JKEe aJTOPUT-
Ma MOTYT CYIIIeCTBOBAaTh PAa3JIMYHBIE
(opMBI Bammcu: TEKCTOBOE OIIMCaHUE,
O0soK-cxeMa, MaluHa TblopuHTa U Ip.
HesaBucumo oT GopMBI 3amucu JOOOI
aJITOPUTM MOJKEeT OBbITh IIPeACTaBJEH
C WCIIOJIb30BaHWEM 0a30BBIX AaJITOPUT-
MUYECKUX KOHCTPYKIIWI: cJiedoBaHUe,
IIMKJ U BeTBJIEHHE.

B pamkax Teopum aJTOpPUTMOB IIPO-
UCXOMUT aHAJM3 PAa3JUUYHBIX aJITOPUT-
MOB peIlleHuA 3ajauu IJid BbIOOpa Hau-
6osiee 3(hGEeKTUBHOrO (OIITHMAaJIBLHOIO).
PaspaboTka MHCTPYMEHTOB AJIA aHaJIU3a
2 GEeKTUBHOCTHY AJTOPUTMOB — ORHA U3
3a/1au TEOPUU AJITOPUTMOB.

JIt0o00if alToOpuUTM HYKHO TPOBEPATH
Ha IPaBUJbHOCTb paboTsl (mpumep 1.4).

2. Kakue cBowicTBa xapakTepuayloT anroputm?
3. Kakne 6asoBble anroputMu4eckme KOHCTPYKLMM UCMOMb3YOTCS NPU COCTaBiIeHUN

anroputmoB?
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YnpaxHeHus

1 MpOKOMMEHTUPYTE OCHOBHbIE CBOMCTBA anroputma Aans peleta JpaToceHa.

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

3 [puBegute Npumepbl anropuTMoB, 06nafaroLLMX YKa3aHHbIMU NpU3HaKkamu.

1. McnonbayeTcsA TOJMBKO aJTOPUTMHUUYECKasa KOHCTPYKIIUA cledosanue.
2. ITpucyTcTByeT aJropuTMmuuecKkas KOHCTPYKIIUA GemaJeHue.

3. IlpucyTcTByeT ajroputTMuuecKas KOHCTPYKIIUA YUK,

4. Vlcmiob3yIoTcs IOAIPOTPaMMBI.

4 Onvwwute nocnenoBaTefnibHOCTb OEeNCTBUN ANnd peleHnd 3agadn «Bonk, ko3aun Kanycta».

OpHaXIbl KPECThAHWHY IIOHAJOOMJIOCH II€PEBE3TH Uepe3 PeKy BOJKA,
KO3y U KamycTy. ¥ KpPecTbIHMHA eCTh JIOJKA, B KOTOPOH MOMKET IIOMECTUTh-
cs, KpoMe caMOT0 KPeCTbAHWHA, TOJbKO OAUWH O0OBEKT — WUJIW BOJK, WUJIU
KO3a, WM Kamycra. Ecau KpPecTbAHWH OCTaBUT 6€3 IPUCMOTPA BOJIKA C KO-
301, TO BOJIK CBECT KO3Y; €CJIM KPeCThbAHUH OCTABUT 0e3 IIpHUCMOTpa KO3y
¢ KamycToi, Kosa checT KamycTy. KaKk KpecThbAHWHY IIepeBe3TU Ha APYTrou
Oeper 1 BOJIKA, M KO3y, U KAIyCTy B IEJOCTH U COXPAHHOCTU?
ByneT nu nony4veHHaa nocnefosartefisHOCTb AENCTBUIA anroputMoM? Kakoe CBOMCTBO
anroputma He BbInonHAeTcsa? Bo3aMOXHO v nepedopmynuposaTtb 3agady Tak, 4Tobbl aHa-
norMyHas nocnefoBaTesibHOCTh AENCTBUIA cTana anroputMom?

5 EcTb ABOE MECOYHbIX 4acoB Ha 3 MWH M Ha 8 MMH. Kak C WX MOMOLLbI OTMEpuTh
7 MuH? OnpepgenvTe CMCTEMY KOMaHA UCMOJSIHUTENSA, KOTOPbIA MOXET peLuaTb 3Ty 3agady,
N cocTaBbTe AN HEro nocfiefoBaTeflbHOCTb AENCTBUIA, NPUBOASLLYIO K OTBETY. Kakune an-
rOPUTMUYECKNE KOHCTPYKLUN ObINN UCNOMb30BaHbl Npu peannsaumm? MOXHO nv cuntatb
Nony4YeHHyo nocnefoBaTeslbHOCTb AeNCTBUA anropuTmMom? Kakoe CBOWCTBO anropvtMa
He BbINonHAEeTCA? BO3MOXHO nu nepedopmynuMpoBaTb 3afady Tak, 4ToObl aHanorn4Has
nocnefoBaTenbHOCTb AeNCTBUIA cTana anroputMom?

§ 2. 913bIKM NnporpammupoBaHuUs

2.1. BeICOKOYpPOBHEBBIE A3BIKU

NMPOrpaMMUPOBAHUS ITepBBIM BBICOKOYDOBHEBLIM A3BIKOM

. IpOrpaMMHUPOBAHUS, KOTOPBIM OBILI pea-
JI1060i1 aJIropuTM paccumTaH HAa KOH- S . o 2

KPETHOI'O  WCIIOJHUTENSA, MMEIOIIero
CBOIO CHCTEMY KOMAaHJI. AJITOPUTM IJIsd

JIN30BaH IpaKTUUecKu, ctaja B 1949 r.
Kparkuit xox (Short Code). Omeparuu un

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

IIOMOIIIBIO KOMaH/, KOTOPbIE€ KOMIIBIOTED COYeTaHUSIMU.
MOJKET BBIIIOJIHATL.
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Ilpumep 2.1. Hexoropble A3BIKM IIPO- YCTPOMCTBOM, BBINMOJHAIIAM KO-
IpaMMHUPOBAHUA BBEICOKOT'O YPOBHS: MaHObI B KOMIIBIOTEPE, ABJAETCA IIPO-
o G+ * JavaScript; meccop. CumcreMy KomaHz IIpolieccopa
e Python; e Perl;
. Ha3bIBAIOT MAIIIUHHBLIM A3bIKOM UJIU Ma-
e Pascal (Delphi); e Fortran;
o C#; e VisualBasic; IMUHHBIM KomoM. Kamknaa komaHza mpo-
o Java; o Lisp. Ieccopa 3aIruCchbIBAeTCs B JBOMYHOM KOZe.
IIpumep 2.2. Ilpu TpaHCAAIIUU IIPO- Jia sanucu 9TUX KOMaH]I B CUMBOJIBHOMN
I'paMMbI IIPOUCXOOUT HpeOGpaBOBaHI/Ie q)opMe I/ICHOJIB3yIOT A3BIK AcceM6JIep.
TeKCTa C OZHOI0 A3bIKAa Ha Jpyroi. Pas-
. ACCQMGJIep ABJAETCA A3BIKOM HHM3KOI'O
JINYAIOT CJEAYIOI[NEe BUABI TPAHCIIAIAN:
KOMIIMJIAIINS U WHTEPIPeTAlUA. YPOBHSA, IIOCKOJIBKY COAEPKUT KOMaHbI,
Komnuasitop — TpaHCcaATOp, Ipeodpa- OTpasKaroIire MAIIUHHBIA KOJ.
SyIOIUHA HMCXONHHIE KOJ ¢ KakKoro-rubo B sa3pIKax MporpaMMUPOBAHUS BEICO-
SI3BIKA MPOrPAMMMPOBAHWSA HA MAIIWH-
HBIU. B pesyibraTe cosmaeTcs MCIOJHsIE- KOro ypOBHA HCIIOJIb3YIOTCA KOMAHIBI,
MBI (paity, KOTOPBIA MOXKET OBITH BBI- KOTOpEIe 00beAMHSIOT IOCJIEI0BATEIbHO-
IIOJITHEH HEIIOCPEeACTBEHHO B OIIepPaI[MOH- CTU MAIIMHHBIX KOMAaHI. HpoppaMMbI’
HOU cucTeMme.
HaIIlMCaHHBbIe HAa TaKuUX dA3bIKaX, IIPO
Cpena nporpammupoBanus Pascal ABC ¢ € a SbIkax, IpoLIle
MMeeT BCTPOEHHBIN KOMIIUJIATOD, OIIUN AJIA IOHNMAaHUA Y€JI0OBEKOM, IOCKOJIBKY
KOTOPOr0 MOJKHO HACTPOUTH, BBIIIOJIHUB I 0003HAUeHUs KOMAHJ, HCIIOJIb3YIOT
xomanay Cepeuc — Hacrpoiiku: CJIOBA €CTECTBEHHOI'0 sI3LIKA (Uallle BCEero
= Hacrpoiikn = AHTJIMICKOrO0).
Onuumn Komnuaauum
Obuive ) laHepHPOBATS OTTA0UHYIO SI3BIKM TPOrPAMMUPOBAHUA BHICOKO-
PenakTop nHdopmauio (Debug-sepcus)

BbinonHeHue 13-nog 060104KM
[] Yoanate EXE paitn
noc/e BbINO/HEHNA
YpanaTb 0TAaA04HY0
MHPOpMaLMtO
noc/e BbINOJHEHNA
YckopATb 3anyck
13-noa, 060104KK
[ BbIxozHble dainbl
reHepupoBaTh B Nanky
C:\A14\PABCWork.NET

Intellisense

OTmeHa

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

® YUTATh KOJ W WCIOJHATH €ro cpasy
(umcTasi MHTEpPIPeTalus);

e yyTaTh KOX, CO3JaBaTh B MAMATU
MIPOMEKYTOUHOE IPeACTaBJeHNe KOJa
(GaitT-KOm MM P-KOJ), BBIMTOJIHATE IPOMe-
JKYTOYHOE IIpeJicTaBJIeHre Koma.

Yucrasg MHTEPIPETAINA TPUMEHIETCS
nisa a3beIKkoB JavaScript, VBA, Lisp u ap.
IIpuMepbl MHTEPIPETATOPOB, CO3LAIOIIUX
6aitt-koz: Perl, PHP, Python u ap.

ro yPOBHS, MJIN BLICOKOYPOBHEBbIE S3bI-
KM mporpammmupoBaHusa (mpumep 2.1),
ObLIM pa3paboTaHbI AJIA TOI'0, YTOOBI CYTh
aJITOPUTMa MOIJIa He 3aBHMCETh OT alllia-
paTHOIi peanusanuu KoMmibioTepa. Il
nmpeoOpasoBaHUSA TeKCTa IMIPOrpaMMEI,
HAIIMCAHHON HA SI3bIKE BBLICOKOTO YPOB-
Hs, B 9JIeMEeHTapHble MaIlIMHHbIE KOMaH-
IbI WCHOJB3YIOTCA CIelualbHbIe IIPOo-
rpaMMbl — TPAHCIATOPHI (Ipumep 2.2).
Hanpumep, B TEKCTe IPOrpaMMbI JOCTa-
TOUHO Hammcarhb «while», a yxxe Tpamc-
JISITOP A3bIKA TepeBeleT 9Ty KOMaHIY B
TIOCJIeIOBATEIbHOCTh MAIITUHHBIX KOIOB.
IIpuununel paboThI TPAHCJISITOPOB 3a-
BUCSAT OT AIllIapaTHOT'O0 ¥ IIPOrpPaMMHOI0
obecrieueHnsA KOMIIbIOTEPA.

SBBIKM TIpOrpaMMUPOBAHUSA BBICOKO-
ro YPOBHS SABIAITCS (HOPMATBLHBIMU
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WCKYCCTBEHHBIMU SIBBLIKAMU. ¥ KaiKIOT0
SIBBIKA IIPOrPAMMMPOBAHUS MOYKHO BBI-
IeJIUTH JBE COCTABJSAIOIINE: CUHTAKCUIC
u cemauTuKy. CHMHTaKcuc (rpaMMaTHKa
SI3BIKA) — COBOKYIHOCTH IIPABUJI JISA
Hamucauus nporpaMmbl. CeMmaHTHKA —
CMBICJIOBAasA CTOPOHA sA3bIKa (OIIpeeisaeT
CMBICJIOBOE COJEPyKaHNe SA3bIKOBOM KOH-
CTPYKITUH).

TeKcT mporpaMMbl Ha SI3bIKE BBICOKO-
ro ypOBHSA IIPEACTABJIIET CO00II OOBIU-
HBIA TEeKCTOBBIN (haiia. [as ero «ure-
HUs» U IPEeBPAIleHUs B II0CJeI0BATE b-
HOCTHh MAIIIMHHBIX KOMAaH/ BBIIIOJIHAETCA
aHAJN3 TEeKCTa IPOorpaMMbl — IIPOBEPKA
Ha COOTBETCTBUE CHUHTAKCUUYECKUM IIpa-
BUJIAM ¥ CEMAHTHUKE [TaHHOI'O SA3BIKA
mporpaMMupoBaHusa. B ciayuae o6Ha-
PYsKeHUusI HEeCOOTBETCTBUSA KOMIIUJISITOP
MOJKeT BbIJaBaTh COOOIIEHMs 00 OIib-
Kax (mpumep 2.3).

3a BpeMs CYIIIeCTBOBAHUS BBIUUCIIU-
TeJIbHBLIX MAIIWH OBLIO CO3ZaHO 0oJiee
8 ThIC. S3BIKOB IIPOTPAMMUPOBAHUSA, U
€)KeroHO IIOSIBJISIOTCA HOBbIe. HekxoTo-
pble M3 HUX SABJSIOTCA Y3KOCIEIHAJb-
HBIMHU, IPYTUe UCIOJb3YIOTCI MUJLINO-
HaMJ IIPOrPAMMUCTOB II0 BCEMY MUDY.

CylIecTByIOT pas3jinyHbIe IIOAXOABI K
KJaccu(PUKAIINU A3BIKOB IIPOrPAMMUPO-
Bauud. Ilo cremeHu OTINYNSA CEMAHTH-
KM $3BIKA OT MAIIKMHHOIO KONA S3LIKU
IeJST HA HUBKOYPOBHEBBIE W BBICOKO-
ypoBHEBble. HacTo A3BIKKM MIPOrpaMMIU-
poBaHUS OEJNAT Ha KOMIUINPYyeMbIe U
VHTEPIIPEeTUPYEMble, OSHAKO TaKoe Je-
JIeH1e YCJIOBHO, IOCKOJIbKY [JIsl JIF0OOTO
TPASUITNOHHO KOMIIMJINPYEMOTO S3BIKA
(raxoro, kak ITackasib) MOKHO HAIIUCATh
UHTEPIPeTaTop.

B 1951 r. avMepuKaHCKWUIl YUYEHBIH
T'peiic Miwoppeit Xonmep (1906—
1992) cospasia mepBBIii B MUPE KOMITUJIA-
TOp U BBeJIa CAM 9TOT TEPMUH.

KoMnuisaTop ocyIecTBasal (QyHKIIAIO
00'beJUHEHNS KOMAHJ, [IPOU3BOLUJ BbI-
[IejieHUe MaMsTH KOMIIBIOTEpAa U IIpe-
o6pa3oBaHMe KOMAH]| BBICOKOI'O YPOBHS
(B TO BpeMs IICEBJOKOAOB) B MAIIWHHBIE
KOMAaH/BI.

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

®aiin Mpaska Bug Mporpamma Cepsuc Mogynu Momolyp

W@ - Rl (B F - Bl o
“Program1.pas* =
var a, x, y: real; "
begin

readln(x, y);
write(a)

writeln;

Crpoka OnucaHue
214 Onepausa 'div'

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

1 L}

Program1.pas
Program1.pas

| .. OkHO Crmcok C0.06LLLEHVIH
< gbiBoga 1 ownbok < KomnunATopa
1 ownbok Ctpoka 4 Cronbel 8
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PoGepr B. Duoiig (1936—2001) —
aMepUKAaHCKUU YUYEeHBIH B 00JIACTH TEOpUU
BBIUMCJINTEJIBLHBIX cucTeM. Jlaypear mpe-
muu TriopunHra. Brepsble TepMuH «mapa-
IUTMa IPOrPaMMUPOBAHUA» OBLI IIPUMeE-
men P. @mnoitgom B 1978 r. Bo Bpems I1o-
ayuyeHus npemun Tbeiopunra: «Ecam mpo-
rpecc HCKYCCTBA IIPOrPAMMHPOBAHUA B
IeJIOM TpeOyeT IOCTOSHHOI'0 N300peTeHus
¥ YCOBEPIIIEHCTBOBAHUSA IapagurM, TO CO-
BEPIIIEHCTBOBAHNE HCKYCCTBA OTIEIHHOIO
mporpamMmmucTa TpedyeT, YToObl OH PaCIIIu-
DA CBOM pemepTyap mapagurMs.

®roiix oTmeuas, UTO NapagUTrMBbI
IIPOrpaMMUPOBAaHUA HE SABJAIOTCSA B3au-
MOUCKJIIOUAIOITUMY, OHU MOTYT COUETATh-
cs, oboraiass MHCTPYMEHTapUid IIporpam-
MUCTA.

IIpumep 2.4. OcuoBHasA uges CTPYK-
TYPHOTO IIPOrPAMMUPOBAHUS 3aKJIIOUAET-
csl B TOM, YTO IIpOrpaMMa AOJ’KHA NMeThb
MPOCTYIO CTPYKTYDPY, OBITH XOPOIIO YUTA-
emMoil u Jerko momuduinupyemoit. CTpyk-
TYPUPOBAHHOCTh KOJA IIOAAEPIKUBACTCS
[MOCPEZICTBOM  IOAIPOrDAMM,  KOTODBIE
BBISHIBAIOTCA U3 [PYTUX IMOAIPOIDPAMM.
CTpyKTypHOE IPOrPpaMMUPOBAHUE IIOJ-
epP°KUBAIOT TaKuWe s3bIKM, Kak Pascal,
Go, C u MHorue Apyrue sI3bIKU IIPOIrpam-
MUDPOBaHUSA.

IIpumep 2.5. OcoOeHHOCTH HA3BIKOB
MPOIE[yPHOI'O MPOrPAMMUPOBAHUSA 3a-
KJIIOYaeTcsa B TOM, UYTO 3aJadyu pasbuBa-
IOTCS HAa IIard U PeIlaloTCs Iar 3a Ima-
rom. PeleHme nja KasKIOro OTAEIHHOTO
mara odopmisgerca B BHUAE OTAEIbHOM
nporenypsl. K nponenypHbIM S3bIKAM OT-
vocar: C, Pascal, Lua u gp.

2.2, ITapagurMpl IPOrPaMMUPOBAHUA

B wucropum pasBuTHA A3BIKOB IIPO-
rpaMMHUPOBAHUS MOYKHO BBIAEJIUTH Pas-
JUYHBbIE TapajgurMbl HIPOTPaMMUPOBA-
HUSA — COBOKYHIHOCTH HAEH U IIOHATHUM,
OIIPeNeIONINX CTUJIb IIPOrPaMMUPO-
BaHHA. MeKay mapagurMaMu ¢ S3bI-
KaM# IIPOrPaMMUPOBAHUS HET JKeCTKOU
cBasu. [lapagurma mokasbIBaeT OOUH U3
BOBMOYKHBIX CIIOCOOOB WCIIOJIb30BAHUSA
CPeCTB A3bIKa IMMPOrPAMMUPOBAHUS I
HamMcaHusA KoJa IIporpaMMmbl. YacTo
SBBIK IIPOTPAMMUPOBAHUSA, CO3TAaHHBIN
B paMKax OTHOW mapaaurMbl, yepe3 He-
KOTOpoe BpeMsA MOAEPHU3UPYyeTcsd, pac-
MIUPSAETCS W HAUMHAET WCI0JIb30BAaThCA
B paMKaXx APYTrod IapaguTrMbl.

PaccmoTpuM HeKOTOpbIe IIapaauTIMbI
IpPOrpaMMUPOBAHUI.

CTpykTypHOE MpOrpaMMUPOBAHUE —
mapagnrma IporpaMMUPOBaHUS, B OCHO-
Be KOTOPOI JIEKUT IIPEACTaBJIEHUE IIPO-
rpaMMbl B BuJe OJIOKOB Hepapxuue-
CKOIl CTPYKTyphl. Paspaborama B KOHIlE
1960-x — mauaje 1970-x rr. B coorset-
CTBUU C JAHHOUM mMapagurMoii obas mpo-
rpaMMa COCTOUT M3 TPeX 0a30BBIX yIIpPaB-
JISIONIUX CTPYKTYP: 6emaJeHue, YUuKa U
nociedosamesibHOCMb; KpOMe TOro, WC-
MIOJIB3YIOTCS IIOAIPOrpaMMbl (Ipumep 2.4).
PaspaboTka mporpamMMmbl BeleTCA IIO-
IIaroBO, METOAOM <«CBEpPXy BHU3» (HUC-
XOfAIllee MMPOrPaMMUPOBAHME): CHadaja
OIIpeNiesIIOTCA IIeJIU PeIlleHus 3aJaduu, a
3aTeM HIeT JeTajausaliusa KasKIoro Imara,
KOTOPLI#, CTaB OTAEJBLHOU 3aJaueii, Tak-
JKe MOYKeT JIeTaJu3UpPOBaTHCA.

IIpouienypHoe mporpamMMupoBaHue —
mapagurMa IIporpaMMUPOBAaHUA, HpPHU
KOTOPOM IIOCJIeIOBATEJIbHO BBITIOJIHSIE-



§ 2. 93blk NporpamMmMmMpoBaHnS

15

Mble KOMaHAbI MOYKHO cOOpaTh B IMOAIIPO-
TpPaMMBbI C TIOMOIIBI0 MEXaHW3MOB CAMO-
ro sseika (mpumep 2.5). ITO KOHIIEIITNA
IIPOTPAaMMUPOBAHUA «CHU3Y BBEPX», UJIU
KOHIIEIIIINS BOCXOAIIET0 IIPOrpaMMUPO-
BaHUA — pasdpaboTKa MporpaMM HauYMHAa-
eTcs ¢ paspaboTKU MoAIIporpaMm (mporie-
Iyp, GyHKIMI), B TO BpeMs Kak mpopa-
060TKa 00IIell cXeMbl He 3aKOHUYUJIACH.
ITapagurMel CTPYKTYPHOTO U TPOIIE-
IYPHOTO TIPOTPAMMUPOBAHUSA OCHOBAHBI
Ha moamporpamMmax. PasHuiia saxJjoua-
eTcA B OPSANKE UX Pa3pabOTKU: «CBEPXY
BHUS3» UJU «CHU3Y BBEPX».
DYHKIMOHAJIBHOE IIPOrpaMMHUpPO-
BaHMEe — IIapajurMa IporpaMMUPOBa-
HUS, B KOTOPOI IIPOITeCC BBIUUCIIEHUSI
TpaKTyeTcsd KaK BBIUMCJIEHUE 3HAUEHUU
(yHKIIMIE B MaTeMaTUYeCKOM IIOHUMA-
Huu. OCHOBBIBAeTCS (MYHKIIMOHAJIBHOE
IIporpaMMUPOBaHNEe Ha BBIUNCJIEHUU pe-
3yJabTaTOB (PYHKIIMI OT MCXOAHBIX IAH-
HBIX ¥ Pe3yJbTATOB APYTUX PYHKIIUN U
He TpeanoJiaraeT SgBHOTO XPaHEHUS CO-
CTOSTHUS IIporpaMMsbl (mpumep 2.6).
O0BeKTHO-OPUEHTUPOBAHHOE mpo-
rpammupoBanmne (0OOII) — mnapagurma
IIporpaMMUPOBAHUSA, OCHOBaHHAsA HAa
IpeICTaBICHUN IIPOTPaMMbI B BHJE CO-
BOKYITHOCTH O0OBEKTOB W OTPAKEHUU MX
B3aumogerictBua. Koumenmua OOII mo-
3BOJISIET O0'BLEIMHUTD JaHHbIE U AJITOPUT-
MBI UX 00pPabOTKU B €IUHYIO CTPYKTYPY,
Ha3bIBAEMYIO KJiaccoM. KaKIbIii 00bEKT
ABJSAETCA 9K3EMILJIAPOM KaKoro-imbo
Kiaacca (mpumep 2.7). B OOII mporpam-
Ma IIpeACcTaBJIsIeT co00i Habop Oo0BbeK-
TOB, UMEIOINX COCTOSHUE U TOBEIEHUE.
CocTosiHMEe M IIOBeJeHNe O0BEeKTa MO-
JKeT UBMEHUTHLCA B pe3yJbTaTe COOBITHA.

IIpumep 2.6. B ocHOBe (QyHKIIMOHAJIB-
HBIX SIBBIKOB JIEXKUT JAMOIa-NCUMCIEHUe
(\-ucuncieHne) — 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
a0salm TeKCTa, MEHIO, KHOIKKA u T. [.
B kiacce, KOTOpBI ONMCHIBAET KHOIKY,
coZiepsKarcsl JaHHBIE O pasMepe KHOIKU,
ee BHEIIIHEM BUJE, aJITOPUTMBI, [T03BOJIA-
IOIHe «HAYKATh» KHONKY WJIN <«HABECTHU
Ha Hee MBIIIb» U JP.

KoukpeTHas KHomKa, Hampumep Y ,
ABJIsgeTca 06beKToM. Takoe coObITHE, KAK

«KJINK MBIIIBIO II0 TAKOM KHOIIKE», M3Me-
HUT HauepTaHue Tekcra. 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.

PasBuTure 06 5eKTHO-OPUEHTUPOBAHHOTO
IPOrPAMMUPOBAHUA YaCTO CBABBIBAIOT
C TOHATUAMU «COOBITHE» (COOBITUITHO-
OPUEHTHPOBaHHOE IIPOrPaMMUPOBAHUE) U

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

BO3MOYKHOCTH CO3IaBaTh OKOHHBIE IIPU-
noxkenus. Ilpu paspaboTke wmHTepderica
IPOrpaMMBbI HCIIOJIB3YIOTCA BHU3yaJbHbIE
KOMIIOHEHTBI, a IPOTPAMMHBINA KOI OCHO-
BaH Ha COOBITUIHOM IIPOrPaAMMUPOBAHUM.
CosmaBaTh TaKue IPUJIOMKEHUA BbI HAYUH-
Tech B 11-M KJjacce.
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IIpumep 2.8. MynbrunapagurMeHHbIE
SI3BIKYM IIPOIPAMMUDOBAHUSA Uallle BCEro
MOJIEPsKUBAIOT MPOIEAYPHYIO (CTPYK-
TYPHYIO),  O0BEKTHO-OPHEHTUPOBAHHYIO
u (QYHKIUOHAJNBHYI0 mapaaurmel: C++,
Python, JavaScript, Ruby, C#.

CyliecTBYIOT W Jpyrue KJaccudura-
IUW W CHOCOOBI CPABHEHUS PABIUYHBIX
SABBIKOB IPOIPAMMUPOBAHMA..

IIpumep 2.9. YueOGHBIN A3BIK obecie-
YMBAeT IPOCTOTY, SICHOCTh U yxobouuTae-
MOCTh KOHCTPYKIIMI s3bIKa. Kak yueb-
HbIE A3BIKU IIPOrPAMMUPOBAHUS paspabda-
TeIBaJIUCH: Basic, Pascal, Logo, Scratch.

IIpumep 2.10. HexoTopble a30Tepu-
yecKMe fASBIKU CJYsKAT [IJIA I[IPOBEPKU
koumemnmnuit  (Thue,
Unlambda), gpyrue cospmarorcss majass pas-
BjleueHNsA. YacTO OHUW IAPOSUPYIOT «HA-
CTOSIIIE» SIBBIKM IIPOrPaMMUDPOBAHUS
WU SABJSIOTCS abCypAHBIM  BOILIOIIE-
HUEeM KOHIENIUA [IPOrpaMMUPOBAHUS
(Smetana, Var’aq, FiM++ u np.).

MaTeMaThu4YeCKuX

IIpumep 2.11. IlceBmoxoxm ajroputTma
HAXO0MKJAEHUA CYMMBbI KBaApPaTOB II€PBBIX
n HATYPAJbHBIX YKCEJI.

BBOZA N;

S=0

HI O 10T 1 gon

S=S4+1*i

K11,

Ciay:xkeOHble (KJIIOUEBBIE) CJIOBA — 3a-
pe3epBUPOBaHHBIE CJI0BA, KOTOPBIE UMEIOT
cIenuaJbHble 3HAUCHUA [JIA KOMIIMJIATO-
pa. Ix Henb3sa MCHONIB30BATH KaK HJEH-
TU(PUKATOPBI B IIpOrpaMMax.

IIporpamma B mesoM — 9TO 00BbeKT. s
BBINIOJIHEHUA CBOUX (ByHKI[UiT oHa oOpa-
maeTcsi K BXONAINIMM B Hee 00BEKTaM,
KOTOpBbIe, B CBOIO Ouepenb, MOTYT oOpa-
maTheA K APYTUM 00BeKTaM, PeaIu30BhI-
BaTh CBOM METOJbl MJU PearupoBaTh Ha
cobOpiTuA. OOBEKTHO-OPHEHTHUPOBaAHHOE
IIpOrpaMMUpPOBaHMe OCOOEHHO BaKHO
IpU peau3aliiy KPYIHBIX ITPOEKTOB.

BoJbIIIMHCTBO COBpPEMEHHBIX SABLIKOB
IPOTPAaMMUPOBAHUA SABJIAIOTCA MYJIb-
TUIIAPAAUTMEHHBIMU — IIOAAEeP:KUBAIOT
Ccpa3y HECKOJBKO IIapajurM IIporpam-
MupoBauusa (mpumep 2.8).

OTmesibHO paccMaTpPUBAIOT TaK1e KJjac-
Cbl SBLIKOB IIPOTPDAMMUPOBAHUA, KaK
yueOHbIe (IpuMep 2.9) 1 330TEepUUeCKue
SI3BIKU ITporpaMMupoBaHusd (mpumep 2.10).

Yacto s 3anucu aJropuTMOB IIPU-
MEHSAIOT MCEeBAOKON — S3BbIK ONMCAHUA
aJITOPUTMOB, UCIIOJIb3YIOIIUN KJIIOUEBbIe
CJIOBa SA3BIKOB IIPOTPAMMHPOBAHUSI, HO
OIYCKAIOITUI MeTaju, HeCyIleCTBEHHBIe
I TIOHMMAaHUA aJrOpuTMa (Hampumep,
ONMCAHUA IIepeMeHHBIX). [J1aBHAs Iesb
HUCIIONB30BAHUA IICEBIOKOJA — obecrie-
YUTH IOHUMaHVEe aJrOPUTMa YEJOBEKOM,
cllesiaTh ommcaHue 6oJiee BOCHpPUHUMAeE-
MBIM, YeM MCXOMHBIA KOJ Ha SA3BIKE IIPO-
rpaMmMupoBanud. [Ipu HanmucaHUU IICEB-
IOKOZA MOYKET WMCIIOJIb30BaThCA JIEKCUKA
pycckoro ssbika (mpumep 2.11).

2.3. OcHOBHBIE CTPYKTYPHBIE
3JIEMEHTHI SI3BIKA IMPOrpaMMUPOBAHUS

s 3anmucu 2/IeMEeHTOB A3bIKA IIPO-
rpaMMUPOBAHUSA WCIOJb3yeTcs aJda-
BUT. A(paBUTHI OOJBIIMHCTBA S3BIKOB

! https://ru.wikipedia.org/wiki/CpaBHeHHne A3BIKOB_IPOrPaMMUPOBAHHA (JaTa JOCTYIIA:

10.02.2019).



§ 2. 93blk NporpamMmMmMpoBaHnS

17

IPOrpaMMUPOBAHUSA OJUBKU APYT APY-
Iy IO CUHTAKCUCY U, KaK IIPaBUJIO, WC-
TIOJIL3YIOT OYKBBI JIATUHCKOTO aJjdasBu-
Ta, apaOcKkue Iudpbl U OOINEPUHATHIE
CIEIICUMBOJIBI (BHAKY TpPEeNnHAHUA, 3HA-
KM MaTeMaTHUJYeCKMUX OIlepalliili U cpas-
HeHU#, pasfesunTesu, CJIy:KeOHBIE CJIO-
Ba). DBOJBIIMHCTBO pacrIpoCcTpaHEeHHBIX
SI3BIKOB ITPOTPAMMUPOBAHUS COMEPIKAT B
cBoeM aJihaBUTE CJIEAYIOIINE DJIEMEHTHI:

e OykBel — {AaBbCcDd...};

emudpper —{0123456 789}

¢ 3HAKU apu(PMeTUUYECKUX Omeparuis —

X/ + -}
® 3HAKU CPaBHEHUSA — {< >= ..}
e pasgenurenau — {. , ; : () { } [ 1.}
e cny:keOHbIe ciaoBa — {if while

for m T 1.}

e KOMMeHTapuu — Jifo0oi Habop cuMm-
BOJIOB U JP.

HecmoTpsa Ha 3HaUUTENBHBIE PA3TIUYNA
MeKIy A3bIKaMu, MHOTTE (hyHAaMEHTAIb-
Hble TIOHATUA B OOJILIIIMHCTBE HA3BIKOB
IIPOrPaMMUPOBAHUSA CXOKU MEKIY CO0OM
(mpumep 2.12). CorstacHO M3BEeCTHOM (op-
mysae H. Bupra «AJaroputmbel + CTPYKTY-
PBI JaHHBIX = IPOTPaMMBbI», pacCMaTpUBas
SI3BIK IPOTPAaMMMUPOBAHUA, HYMKHO T'OBO-
PUTH O cmocobaxX 3amnucu KOMAaH] aJiro-
pUTMa C IIOMOIITHIO OIIEPATOPOB U OPraHu-
3anuu paboTwl ¢ JaHHBIME (TpuMep 2.13).

OmnepaTopsl

OgHUM 13 OCHOBHBIX IIOHATHI BCeEX
SIBLIKOB IIPOIPAMMUPOBAHUSA SABJIAETCS
omepaTop, KOTOPBI IPeACcTaBIsaeT CO0O0I
3aKOHUEHHYIO (ppasy fA3bIKa U SABJIAET-
cs MpeAIlnCaHNeM Ha BBIMOJHEHNEe KOH-
KPEeTHBIX AeNCTBUU IO 00paboTKe maH-
HbIX. [IporpaMma CTpPOUTCA M3 OIEpPaTo-
POB Tak iKe, KaK TEKCT JINTePaTypPHOro

IIpumep 2.12. HexoTopble ciykeOHBIE
coBa (B angaBUTHOM IOPANKeE) B PASHBIX

SIBBIKAX IIPOrPaMMUPOBAHUAA.

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

IIpumep 2.13. CTpyKTypHas cxema
MIPOLIEAYPHOI0 f3BIKA IIPOrPAMMUPO-

BaHUS.
A3bIK
I'IporpaMMMpOBaHMﬂ

[ |
OpraHusauus
[ Anchasut ] [ ?qemcmmlél ] [ [aHHble

BblBon

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

BripaskeHus crpoATcA U3 BEJIUYUH
(KOHCTAHT U IIePEMEHHBIX), (OYHKIUH,
CKOOOK, BHAKOB omepanuii u T. A. Tun
BBIDAYKEHUSA OIIPENEIsAeTCA Pe3yJIbTaTOM
BBIUNCJIEHUH. BrIpaskeHuss Moryr npu-
HUMATh YHCJIOBBIE, JIOTMUYECKUE, CUM-
BOJIbHBIE, CTPOKOBBIE U [DPYyTUe 3HAUe-
HUA.

Bripaskenue 5 + 3 aBidgerca 4wmcio-
BBIM, a BbIpasKkeHue A + B MOXKeT UMeThb
caMbIil Pa3HBINl CMBICI B 3aBUCHUMOCTHU
OT TOTO, UTO CTOUT 3a HJAEHTHUDUKATO-
pamu A u B (ectu A u B — cTpOKHU, TO
pesyJabTaT — CTPOKA, KOTOpas IIOJY-
Ynjgach IOPU KOHKATEHAIINUW KCXOTHBIX
CTPOK).
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IIpumep 2.14. 3amuch omeparopa IIUK-
Jga (IOMCK CYyMMBI KBAJpPaTOB IEPBBIX I
HaTypPaJbHBIX UUCEJ).

Pascal: forvar i :=1tondo
s:=s+1*i;
Python: for i inrange(n+ 1):

s+=1*1i

C4++: for (int i =1; i <=n; it++)
s +=1*1i;

IIpumep 2.15. Kmaccupuranuums ngas-
HBIX B A3BbIKE IIPOrPAaMMUPOBAHUA.

Tunbl
IaHHbIX

[I'Ipocmej @prKTprposaHHuej

[ﬂopﬂ,ﬂKOBble] [Bel.ueCTBeHHb@ [ CTpokm

[LleﬂOHVICJ'IeHHb@[ MaccuBbl

3HakoBble

Jlorndyeckune

CumBOnbHbIE

Ilomo6Hass CTPYKTypa TUIIOB JaHHBIX
MMPUCYIla MHOTHUM $3bIKAM IIpOrpam-
mupoBauusg. C [IpyruMu TUIaMu OaH-
HBIX, KOTOPBIE WCIOJBL3YIOTCA B S3BIKE
Pascal ABC, MOXHO II03HAKOMUTLCH B

CHpaBO‘IHOfI cucreme.
S|

é?j::‘.l e —= | =_C_I'IpaBK§.___

| & & g

- Ckpbitb ~ Hasag  Mevatb Mapametpol ]
0630p TMNOB f
Tunbl B PascalABC.NET
nofpasAensioTca Ha NpocTble,
CTPYKTYPUPOBAHHbIE, TUMbI
yKasartesiein, npoueaypHble
TMMbl, NOCNEA0BATENIbHOCTH

W Kaaccl.

K mpocmeim oTHOCATCA Liesible

W BELLECTBEHHbIE TUbl
JIOTUYECKUI, CUMBOJIbHbIN,
NepeYncIMmbli U

[ManasoxHbIi TMn. Tun

[laHHbIX Ha3blBaeTCA

lCo,qep»(amzle Ykasatenb
e . ai
i Tunbl AaHHbIX s}

PasmepHble 1 cc

1= [5 0=

Llenble Tmnbl

X BewecTseHHble T

A7 Nornyeckuit un

A CMBONbHBIA TUN

17 Nepeuncanmbiii n

| i Crpokosblit TMN
L]

= A
& Knacc string

] Maccusbl

IpousBeZieHns (hopMUPyeTcA U3 MPeaso-
JKeHU M.

BrigensdiooT caemyiomime — OmepaTo-
pBI: OoIlepaTop IIPUCBAWBAHUSA, OIEPATOP
YCJIOBHOT'O IIepexoja (BeTBJIEHU), OIe-
patop mukJga (mpumep 2.14), omepatop
BBIOOpA, COCTABHOM OIe€paTop, WHOTIA
HUCIIOJIB3YIOT MYCTOM OIlepaTop, orepaTop
0e3yCJIOBHOI'O IIepexoga 1 Ap.

Bce omepaTopsl s3bIKa B TEKCTE IIPO-
TPaMMBbI OTAEJNAIOTCA APYT OT APYTa C II0-
MOTITHIO ABHBIX UJIU HESBHBIX Pa3/leJIUuTe-
neit (B Pascal Takum paspenuTeseM sB-
Jaserca «;»). OmmepaTopbl BHINOJIHAIOTCA B
TOM IIOPsITKe, B KOTOPOM OHU 3aIlliCaHBbI
B TeKCTe IIporpaMMbl. [IOpsAmoK BBITIOJ-
HEHUsl OIIePaTOPOB MOKEeT OBbITH H3Me-
HEH TOJIbKO IMOCPEACTBOM YIPaBJISIONINX
OIIepaTOPOB: BETBJIEHUA, ITMKJIA U MAP.

Jdannbie

Bosbmmaa dacTe omepaTopoB IIpenHa-
3HAuUeHa [Jid 00pabOTKM BeJUunH. Be-
JIMYMHA XapaKTepu3yeTcAd TUIIOM, HMe-
HeM W 3HaueHmeM. THUILI JAaHHBIX MOTYT
OBITh IPOCTBIMU U CTPYKTYPUPOBAHHBIMU
(mpumep 2.15). Bermumua mpocToro Tuma
B KaKJbIl1 MOMEHT MMeeT OJHO 3HAUEHUE.
BenuunHa CTPYKTYpPHUPOBAHHOIO THUIIA CO-
CTOUT M3 BEJIMYUH IPYTuX TUNOB. Hampu-
Mep, CTPOKa COCTOUT W3 CHUMBOJIOB, Ka’K-
OBIT OTHEJBbHBII CHMBOJI CTPOKHU IMEeT
cBoe sHaueHue (Kox). CaMbIM pacmpocTpa-
HEHHBIM CTPYKTYPHUPOBAHHBIM THIIOM
JaHHBIX ABJISIETCSA MACCUB, C KOTOPHIM BbI
TIO3HAKOMUTECH B 9TOM yueOHOM TOXY.

Bcem o0bekTaM B dA3BIKaX MIpOrpam-
MUpOBaHUA (IlepeMeHHBIM, (PyHKIUAM,
mporeaypaM u 1p.) JaroTca uMmeHa. Mmsa
00beKTa B IporpaMMe Ha3bIBAIOT HMIAEH-
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Tuduraropom (0T ciIoBa «UAEHTUDUIIU-
poBaThb»). U aeHTU(UKATOPOM SABJSIETC
a00asd KOHeUHas IOCJIefOBaTEeIbHOCTh
OykB m mudp, HaUMHAIONIAACA C OYKBBI
(mpumep 2.16). Imsa Mo:KeT COAEP:KAThb
3HAK IIOJUePKUBaHUA «_». ICIIOJIb30BaTH
caIy:KeOHBIE CJIOBa $3bIKA B KaudecTBe
ngeHTu@UKaTOpPa 3ampelraercsa B 00JIb-
IIUHCTBE SA3BIKOB ITPOIPAMMUPOBAHUA.
BenuyuHBl MOTYT OBITH IIOCTOSHHBI-
Mu (KOHCTaHTHI) 1 mepeMeHHBIMU. Ilepe-
MeHHasd MOXKeT NPUHUMATb HEKOTOpoe
3HaUeHUWe B pes3yJabTaTe BbITTOJIHEHU
KOMAaHJbI BBOJIa MJIU C IIOMOIIBIO OIepa-
TOpa MpucBamBaHUA. B Xome BBINOJIHE-
HUS IPOrpaMMbl 3HAYEHUS II€PEMEHHOMH
MOT'YT HEOZHOKPATHO MeHAThcs. Ilocute
OIIMCAHUSA TIepeMeHHAas OTOKIECTBISIeTCS
C HEKOTOPBHIM OJIOKOM TaMSATHU, COIAEPIKU-
MO€ KOTOPOTO SBJIAETCA ee 3HAUeHUEeM.
IlepemenHas XpaHUT 3HAUEHUE, COOTBET-
CTBYIOIIee ee TUIY (HAIIpUMep, ITepeMeH-
Has IeJIOTO THUMA He MOKEeT HPUHUMATh
3HAUEHIE BeII[eCTBEHHOI'0 4YICJja). OTO
3HaUeHUe MOXKET M3BJEKAThCSI W3 IIaMs-
TH [JIS BBINIOJHEHWS C HUM OIIE€PAIluii,
COOTBETCTBYIOIUX TUIY IIePEeMEHHOI.

ITognporpamMmsI

AJropuT™M, peasM3yIOIIUNA pelreHne
OTIeIbHOM YacTy OCHOBHOI 3amauu, Ha-
3BIBAIOT BCIIOMOTATEJBHBIM, & ET'0 3aIIUCh
Ha fA3BIKE MPOrPaMMHPOBAHUS — IIOA-
nmporpammoii. IlogmporpaMMbl MOTYT
OLITH peanu30BaHLI B BUAe (QYHKIUIH
WJIN TIPOIENYD.

IIpumep 2.16. limena nepeMeHHBIX 3a-
maer umporpammuct. CyIlecTBYIOT PEKO-
MeHJaluu, KaK MOKHO (HYsKHO) MMEHO-
BaTh IepeMeHHbIe B KOJe:

® UMs II€PEMEHHOU MOJIKHO OBITH IIO-
HATHBIM, HATJISOHBIM ¥ OTPaKaTb CYTb
obosHauaemMoro o0wBeKTa (sum, number,
count_of positive);

® BBOAUTH IIEPEMEHHBLIM KOPOTKUE
umMeHa (S, i, n) MOYKHO B TOM cJydYae,
KOTZlJa OHU WCIIOJIb3YIOTCSA B HEOOJBIIIOM
(parmMenTe Koja M MX MPUMEHEHUE OUYe-
BUIHO.

HexkoTopbiM wupenTupuraTopaMm 3sapa-
Hee IPeANNCaH OIpPEeIeJIeHHBIH CMBICI,
HampuMmep sin, cos, sqrt, abs — wumena
MaTeMaTUYeCKUX (DYHKITUH.

Muorve xKomMmaHuuM paspabaTbIBAIOT
CBOM TpaBmMja MO O(OPMJIEHHUIO KOIa, B
KOTOPBIX MPONMCAHBI TaKyKe U IIPaBUJIa
UMEHOBAHUS IIePeMeHHbIX. B KoMmaHuu
Microsoft umcmonb3yoT Tak Has3bIBa€MYIO
«BEHTEPCKYI0 HoTanuio»'. II3BecTHBIMU
SABJIAIOTCS TaKIKe:

o «BepOIIOKbS HOTAIIUS»;

o «3MEMHAS HOTAIIUS»;

o (IIANIBIYHAA HOTAIIMA»,

IIpaBuma odopmiaeHuss Koma, paspado-
TaHHBbIE B HEKOTOPBIX KOMIIAHUAX, SBJISA-
IOTCSA OTKPBITBIMY ¥ MOT'YT MCIIOJIb30BATh-
cs ApyruMu paspabortumkamu. Hampu-
mep, B Google paspaborambl styleguide
(«TUI MO CTUJIO») AJS Pa3HBIX S3BIKOB
nporpammuposauusa (C++, Java, Python,

Lisp u mp.)%.

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

cryna: 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 cTaHIAPTHBIX
(GYyHKIME  SA3bIKa OPOrpaMMHUPOBAHUS
Pascal ABC MOXHO IIOCMOTPETh B CIIpa-
BOYHOH cucTeMe:

| CogepxaHue Ykasatenb
| & CuctemHbIin moaynb ©

=

Cr%!m: Ha.3'ap, I'Ieﬂn: I'IapateéTpm

| MaTtematnueckue -
noAnporpammbl

function ArcCos(x: real);
L Mogynb PABCSyste real;

] CTaHZapTHbIE KOHC BosBpamaeT apKKOCHHYC
&1 CranpaptHble TMNb cha X ;

: Aap function ArcSin(x: real);
21 Nognporpammbl BE real;

L MNognporpammel Bk Bo3BpamaeT apKCcuHyC

o] uycia X

= O6ue noanporpa function ArcTan(x: real);
i Noanporpamml g/

real;
5] CuctemHble nognp: BosBpamaeT apKTaHTEHC

~ Cnpaska

5] dyHKunm ana pabe cna X
+” Matemarudeckue i function Ceil (x: real);

integer;

] Npoueaypy! ans pe BOsBpamaeT HauMeHbmee
47 Moanporpammbl 4/ neoe

IIpumep 2.18. Ilpouenypsl B s3BIKAX
MIPOrpaMMUPOBAHUSA.

B saswike VisualBasic mporenypsl 06b-
SABJISAIOTCSA KakK sub (COKpaleHue OT aHIJI.
subroutine — mopmporpamma).

B saspike C++ HerT OTHeIbHBIX KOH-
CTPYKIIMM [Jis ONMMCAHUS Iporenyp. Ux
POJb BBIMONHAT (QYHKIUH, KOTOPEIE
UMEIOT THUII Void (AHIVI. «IIyCTOTa»).

Ha caiite Tiobe! ememecauso my6miu-
KyeTcsi PEeATHHI S3BIKOB IMIPOrPaMMUPO-
BaHUA.

Pe#iTuHT cocraBiseTcsa Ha OCHOBE IIOJ-
cyuera PesyJIbTAaTOB IIOMCKOBBIX 3aIIPOCOB,
comepiRaInX HasBaHue A3bIKa, B Google,
Blogger, Wikipedia, YouTube, Baidu,
Yahoo!, Bing, Amazon.

DyHKIUA OIMCHIBAET IIPOIECC BHI-
YUCJIEHUS ONpeAesIeHHOTO0 3HAUeHUA, 3a-
BHCHUMOTO OT HEKOTOPBIX apryMeHTOB,
O9TOMY IJid (DYHKIIMHU Bcerja yKasbl-
BaeTCsa TUII BO3BPAIIaeMOT0 3HAYEHU.
Hma KasKAoro A3bIKa BBICOKOTO YPOBHSA
paspaboTana OuOJIMOTEKa CTaHIAPTHBIX
byurmuit: apuMeTUUECKUX, JIOTHUYe-
CKUX, CUMBOJILHBIX 1 T. I. (mpumep 2.17).
dyuknuu (KaK CTaHIapTHBLIE, TAK W 3a-
JTaBaeMble ITPOTPAMMMCTOM) WCIOJIb3Y-
IOTCA B IIpOrpaMMe B BBIDaKEHUAX.

YacTo HCIOJB3YIOT MTOAIPOTPAMMEI,
KOTOpbIe HEe BO3BpAIalOT KOHKPETHOE
3HAUEHUe, a MPEACTaBIAIOT cob0i camo-
CTOATEJBbHBIN 3Tam 00pabOTKM MaHHBIX.
B saswike Pascal mx HaswIBaioT mporie-
aypaMu, B IPYTUX S3BIKAX OHU MOTYT
Ha3bIBaThCA IO-IPYyrOMYy UJIN He NMeTb
cOOCTBEHHOI'0O HA3BaHUA U OIMCHIBATHCSH
Tak JKe, KaKk pyHrnuu (mpumep 2.18).

AsbIK TporpaMMUpPOBaHUA — UH-
CTPYMEHT [HJiA PeIeHus KOHKPETHOM
damaun. He cylecTByeT eIWHCTBEHHOT'O
caMOro JYYIIero s3bIKa IPOrpaMMUpPO-
BaHusd. [ perienus 3ajayd pasHOTO PO-
la U YPOBHSA CJIOXKHOCTHU TpebyeTcd Ipu-
MEHATHh pasHble fA3BIKM U TEXHOJOTUU
IporpaMMUPOBaHUA. B mpocTenmux
caydasgX OdOCTATOYHO OCBOUTH OCHOBBI
CTPYKTYPHOTO HANKWCAHUS IIPOTPaAMM,
HampuMep Ha a3bike Pascal ABC. [lnsa
CO3MaHuA ’Ke CJI0KHBIX IIPOEKTOB Tpe-
OyeTca He TOJBKO CBOOOJHO BJIAJETh
KaKUM-TO SI3BIKOM B IIOJTHOM 00beMe, HO
U UMETh IIPeJICTABJIEHNE O APYTUX A3bI-
Kax M X BOBMOKHOCTAX. Kak mpasuJio,
yeM CJIOJKHee 3ajadya, TeM OOoJibIlle Bpe-
MeHu TpebyeTcsa Ha OCBOEHUE WHCTPY-
MEHTOB, HEOOXOAMMBIX MIJISI €e PeIleH!s.

! 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? WHTepnpetatop?

3. YTto onpepensetcsa napagurMon nNporpamMmmupoBaHmns?

4. /I3 Kaknx 311eMeHTOB MOXeT COCTOATb andaBuT A3blka NporpaMmMmpoBaHusa?
5. YT0 npenctasnseT cobon onepaTop A3blka NPOrpaMmmpoBaHns?

6. Kakne Tunbl OaHHbIX BaM U3BECTHbI?

7. Ons 4ero Mcnosnb3ylTCsA PYHKLMM 1 Npoueaypbl?

@ YnpaxHeHusa

1

2*

Hanvwunte nporpaMmbl Afs peLleHns crnegyowmx 3anau.

1. OupenenuTe mocaeqHIO0 ITU(GPY HATypaabHOro umcaa N.
2. ]IBa oTpeska HA ILJIOCKOCTH 3aJal0TCA KOOPAWHATAMU CBOMX KOHIIOB.
Onpenenure, KAaKOW M3 HUX KOpPOUe.

3. Haiigure cymmy 1+ 2% + —+ ...+ — nng 3agaHHOrO N.

4. Beogurcs crpoka texcra. OmpezesnTe, ABIAETCS JU OHA MMAJTHHIPOMOM.
5. BBogATCa ABa IEJBIX UMCJA, SBJISIONMXCS YNCJINTEIEeM U 3HaMeHaTeJeM
npobu. Coxkparure Apo0b, BEIBEAUTE II0JYUYCHHBIC UNCANTEIb 11 3HAMEHATE b,
ITomcKasKa: MOMKHO BOCIIOJB30BATLCA aJIropuTMoM EBKInAA.

6%*. len Magait u 3as1l UTPalOT B OUeHb IIPOCTyi0 urpy. Ilepen HumMu — ropa
13 N OQMHAKOBBIX MOPKOBOK. KaKIbIli M3 MI'POKOB BO BPEMsI CBOEro Xoma
MOJKET B3ATH U3 Hee JII000e KOJINYECTBO MOPKOBOK, PABHOE HEOTPUIIATEILHOMN
crenenu uuciaa 2 (1, 2, 4, 8, ..). Urpoku xomAT mo ouepenu. KTo BosbMeT
IOCJIESHIOI MOPKOBKY, TOT M BbIMTPEIBaeT. CocTaBbTe aJIrOPUTM, KOTOPBIM
Ipy 3aJaHHOM 3HAUeHuM N oIpegensdeT MMoOefuTe]s B STOM Wrpe. YUTHUTe,
aTo RaH{,Z[LIﬁ 13 UI'PDOKOB XO4YET BBIUI'DATh WM HE OeJjaeT JIUIMHUX X0a0B, T. €.
UrpaeT ONTUMAJbHO.

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

JenaeT Kaxnbli N3 NpensioxXeHHbIX anroputMoB, U peanu3ynte nx Ha A3bike Pascal.

1. AlTopuTMUUECKUT A3BIK 2. Python
BBOI a a = int (input())
n := JnuHa(a) k=0
m:=1 s=1
b :=Useneun(a, m) while k < a:
HU oist 1 or 7 mo n k=k+1
:= sBNeun(a, i) s=s+ 1.0/k
b := Cxanenrs(b, C) print(s)
KL,
Ilpu a = 5 mporpamma BBIBOJUT
BRIBOL b b D, 7

s cioBa «9HEpPreTuKa» mporpam- 3.2833333333333337.

Ma BBIBOOUT «3THKaA».
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3. Basic 4, C++
INPUT X int F(int x)
L=0
M=o 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) > 0)
PRINT M M=M+1;
cout <« M;
g sHaueHuss 5637 mnporpamma return 0
BeIBOOUT 4 1 8. }

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

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

Mnaea 1
AJITTOPUTMbl OBPABOTKN MACCUBOB

§ 3. CTpyKTypupoOBaHHbIA TUMN AaHHbIX MaccuB

Bnepsrle TUIl JAHHBIX MACCUE TIOSIBUII- 3.1. IlonsTie Maccusa

ca B saseike DoprpaH (CO3JaH B IEpPHOL B coBpeMeHHOM MUpe e€KEeCeKYHIHO
¢ 1954 mo 1957 r. B xopmopanuu IBM). [IPOUCXOAUT 06PaBOTKA OTPOMHOTO UHUC-
VaKe mepBbIe BePCUHU A3BIKA IOJIepPIKUBa- 71 JAHHBIX ¢ TIOMOIIbI0 KOMITbioTepa. Ee-

Jau TpexMepHble MaccuBhbl (B 1980 r. mak- 6 6036
cuMaJbHAas Pa3MepHOCTh MaccuBa OblLia JI1 HEOOXOAMMO 00pabaThIBATE NaHHbIE

yBeauueHa 10 7). MaccuBbl ObLIN HeoG- ofHOro THHa (YUCJa, CHUMBOJBI, CTPOKHI
XOOUMBI IJI CO3QaHUA MaTeMaTUUYeCKUX n ;[p.), TO OJIA NX XPaHEHUA MOXXHO BOC-
6ubIMOTeK, B YACTHOCTH COZEPKAIIUX [I0JIb30BATLCS THUIIOM JAHHBIX, KOTOPBIH
IIPOLEeAYPhl PEIIeHNsA CHUCTEM JIMHEMHBIX HA3BIBAETCS MACCHR.
ypaBHEHU.
Maccur — yIIopsAgoYeHHAs II0CJe-

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

csA. VI3BeCTeH pOCT KaXJOTO B CAHTHMe- 13 KOHEUYHOI'O YMCJIa 9JIEMEHTOB, MMe-

Tpax. [[Jig XxpaHeHUA 3HAUEHU I POCTa MOK-
HO HCIIOJIb30BATh MACCUB A, COCTOAIIUI U3
25 mesapIx unces. MHaeKC KasKgoro 3JIeMeH-
Ta — TOPAAKOBBIN HOMED YYAINErocs u3
CIIKCKA B KJIaCCHOM *KypHaJie. Torna sanuch
A[5] — pOCT yUaInerocs mof, IATEIM HOMEPOM.

IOIUX OOWH M TOT K€ THUIIl, 1 0003HAa-
yaeMas OSHUM HMEHEM.

MaccuB ABJIAETCA CTPYKTYPUPOBAH-
HBIM (COCTaBHBIM) THUIIOM AAHHBIX. IJTO
O3HAYaeT, 4YTO BeJUYWHA, OINMCAHHAA
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KaK MAacCHB COCTOUT U3 KOHEYHOTO UWC-
Ja apyrux BeauuyuH. Tak, Hampumep,
MOKHO cO3JaTh MaccuBbl u3 10 mesbIx
nan 100 BelecTBeHHBIX uYmceJa. Twuno
5JIEMEHTOB MAacCHBa Ha3bIBAIOT 0A30BHIM
Tunom. Bce sieMeHTHI MaccuBa yHOpPs-
IOYEeHBbI 10 WHIEKCaM, OIPeAesIAIoNIuM
MeCTOIIOJIO;KeHMe dJIeMeHTa B MacCHUBe.
MaccuBy mpucBamBaeTCsa WM, IIO-
CPEICTBOM YKAa3aHUA KOTOPOTO MOYKHO
CCBLIAThCS Ha MAaHHBIM MacCUB KaK Ha
euHOe Iiejoe. IJIEeMEHTHI, 00pasyIolre
MAaCCUB, VIOPAJOUYEHBI TaK, UYTO KaiK-
IOMYy W3 HUX COOTBETCTBYeT HOMep (UH-
IeKC), OIpEeeJAIONINil MEeCTO 3JeMeHTa
B 00IIell mocJiefoBaTeIbHOCTH (IPUMEepPhI
3.1—3.3). HaeKCchI MpeacTaBISaIOT CO0O0I
BBIPa’KEHUA JIF0OOOTO IPOCTOTO THUIA, KPO-
Me BellleCTBeHHOro. I[OCTYIl K KasKIOMY
OTAEJIBbHOMY 9JIEMEHTY OCYIIECTBJIAETCA
oOpallleHeM K MMEeHW MacCuBa C yKasa-
HUeM WHIeKca HY/KHOT'O dJIeMeHTa, WH-
IIEKC 9JIeMeHTa 3alKUChIBAETCA MOCJe MMe-
HU B KBaJ[paTHBIX CKOOKax (mpumep 3.4).
Ecnu obpaliienue K s1eMeHTaM MacCu-
Ba OCYIIECTBJISAETCS IPU IOMOIIY TOJBKO
OJHOTO WHIEKCA, TO TaKOW MAacCUB Ha-
3bIBAIOT OMHOMEPHBIM WUJIU JIMHEWHBIM.
JIeMeHTHI HaHHOT'O MacCUBa paciojara-
IOTCSA IEIOYKOM ApPyr 3a apyrom. Komu-
YeCTBO WMHIEKCOB, 10 KOTOPBIM oOpariia-
IOTCA K 9JIEMEHTY B MacCUBe, OIpeIesIaeT
pasMepHOCTh MaccuBa. Kpome ommOMED-
HBIX, MOTYT HCIIOJIb30BaTbCA ABYMEPHBEIE,
TpexXMepHbIe U JPYTHe MAaCCUBLI.

3.2. Onucanne MacCHUBOB
Onucanue MaccuBa B a3bIKe Ilackaub
IPOUCXOAUT CJELYIOIIIM 00pa3oM:
var <umMma MaccuBa>: array [ <Tur
nHIekca>] of <Tum aj1eMeHTOB>;

IIpumep 3.2. B 10 B kmacce 27 yua-
muxcd. B KiaccHOM JKypHajJe yKasa-
Hbl (aMuaIumsa W WMsS KaKJIOro M3 HUX.
s XpaHeHUs CIHUCKA yYalIuXCAd MOK-
HO WCIIOJIb30BATh MAacCCHUB S, COCTOSIIUKA
u3 27 crpok. MHIEKC Ka'KAOro dJieMeH-
Ta — TOPAAKOBBIN HOMEpP ydalllerocd us
CIIMCKa B KJaccHOM JKypHaJe. Torma sa-
nouch S[5] — pamMuana u UMa ydaIierocsa
1IoJ; HOMEPOM 5.

IIpumep 3.3. Kaxawiii neHs B qexadpe
W3MePSAIN TeMIepaTrypy Bosgmyxa. lis
XPaHEHWs 3HAUYCHWN TEeMIIePATypPhl MOJK-
HO WCIOJb30BATh MACCUB T, COCTOSIIUIA
u3 31 BemjecTBeHHOro uncaa. UHAEKC se-
MeHTa — HOMep OHSA B JeKaOpe. 3amuch
T[15] — TemmeparypaBo3ayxa 15 mexadps.

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

JIByMepHBIII MacCMB — MAacCHUB, BdJie-
MEHTaMU KOTOPOT'O SABJSIOTCA OTHOMEP-
HbIe MaccuBBI. Ero MOMKHO IIPEICTaBUTH
Kak TabJuiy ¢ JaHHBIMH, B KOTOPOH
KasKJasd CTpPOKa — JIMHEWHBIM MacCuB.
OOpailnieHrie K 9JeMEHTY OCYIIIeCTBJISETCS
o AByM uHAeKcaM: a[3][5] — asjeMeHT,
HaXOJAIUNACA B TPETHEH CTPOKE U IIATOM
croJibie. IlprMepoM MCIIOJIB30BAHUSA ABY-
MEPHOTO MAacCHUBA SBJIAETCA JINCT 9JIEeK-
TPOHHOI TaOJIUIIBI.

MaccuB p, OHMCAHHBIA CJIELYIOIIUM
oOpasom:

var p: array[l..30] of array [1..30]

of boolean;
b

MOYKHO WCIIOJIb30BATh [AJS OINpPeAeeHUsT
CBOOOMTHBIX MECT B 3PUTEJHLHOM 3aJe.
Torma 3anuch

pl[2][13] = true;

OyzeT o3HauaTb, UYTO BO BTOPOM DALY
mecTo 13 cBOOOAHO, a 3aIIUCh

pI51[7]

B IATOM PAXY MECTO 7 3aHATO.

= false; —
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IIpumep 3.5. Onumiem maccuB, paccMo-
TpeHHBIN B npuMmepe 3.1. Pasmep omwucan-
HOTO MaccuBa — 25 3JIeMeHTOB:

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

IIpumep 3.6. Onnniem maccuB, paccMo-
TPEHHBIN B mpumMepe 3.2:

var S: array(l..27] of string;

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

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

IIpumep 3.8*% Omnmcars MaccuB AJs
XPaHEeHUs CJIeLYIOIUX JAaHHBIX: HMEeT-
cd 3JaHWE CKJaja, B KOTOPOM €eCTb JBa
IMOJ3eMHBIX 3Ta’Ka, LOKOJBHBIA U TPHU
BepxHUX. Heo6xonmMo XpaHUTb KOJUYe-
CTBO IIYCTHIX OTCEKOB CKJIafa Ha KaKIOM
araske. Pasmep ommcaHHOrO MaccuBa —
6 semMeHTOB:

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

IIpumep 3.9. Komanpga b := a; momy-
CTUMa [AJId MAaCCUBOB a U b, OIIMCaAHHBIX
CJIeIYIOIINM 06PasoM:

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

Ho xomanza b := a; BBIZACT OIINOKY,
€CJIM MaCCHUBBI OYZyT ONMMCAHBLI TAK:

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

HUJIN TaK:

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

HUJIN TaK:

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

Nmsa maccuBa sBJIsSeTCA UICHTU(PUKA-
TOPOM U 3aJaeTcs II0 TeM JKe IIPaBUJaM,
YTO 1 IMEeHA JIIOObIX JPYTUX IIePEeMEeHHBIX.

Tun uHAeKca ompeaesasier, Kak OyayT
HYMEpOBaThCs SJEeMEHThl B MacCUBe.
s saganusa TUIIA UHAEKCA YKa3bIBAIOT
HOMeEp IIepBOI'0 3JIeMEHTa B MaccuBe, 3a-
TeM CTaBAT OBE TOUKM, II0CJEe KOTOPBIX
YKa3bIBAIOT HOMEP IIOCJIEIHEro 3JIeMeH-
Ta. JlaHHBIe, KOTOpPBbIE WCIOJIB3YIOTCS
IS 3aJaHUsS WHAEKCOB, MOJIKHBI OBITh
KoHCTaHTaMu. JluamasoH  WHIEKCOB
ompeseasieT MaKCHMAaJbHO BO3MOYKHOE
KOJIMUECTBO HJIEMEHTOB B MAaCCHUBE —
pasmep maccusa.

Tun sjieMeHTOB 3azaeT 3HaueHue Oa-
30BOTO THUIIA IJIs JAHHOrO MaccuBa. ba-
30BBIA TUII MOJKET OBITH JIIOOBIM M3 W3-
BECTHBIX BaM TUIIOB (IpuMepsI 3.5—3.8).

3.3. Onepanuu Haa MacCUBaAMU

MaccuBbl, OIHCAHHBIE OJUHAKOBO
(B ofHOI KOMaHIe OMUCAHU ), MOKHO HC-
MI0JIb30BATH B ONlEPAIUIX IPUCBANBAHU.
B pesynbraTe BHITOJIHEHUSA 3TONW KOMAaH-
IBI BCE 9JIEMEHTHI OJHOI'O MacCuBa OyAyT
mepenucaHbl BO BTopol (mpumep 3.9).
Ecin MaccuBBI ONMCAHBI OAMHAKOBO, HO
B Pa3HBIX CTPOKAX WJINW OIMCaHBbI IIO-
pasHOMY, TO IIPpU ITOIBITKE IIpHCBauBa-
HUS BO3HUKHET OIMINOKA O HEeBO3MOIKHO-
CTH Hpeodpa3oBaTh TUILI.

Hurkakwue gpyrue omepaiuu IJjsi Mac-
CHBa KaK [AJA TUIIa JAHHBIX HE OomIpee-
JIEHBI.

Omnepaiiy, BBIIOJIHAEMbBIE C 9JIEMeH-
TaMH MacCHBa, COOTBETCTBYIOT oIlepa-
IINAM, BBIIIOJITHAEMBIM HaJ 6&30BBIM TN~
nom. Ecau, manpumep, ommcaH MACCUB
m3 ymceJs TUma integer, To c djeMeHTaA-



§ 3. CTpYKTYpMPOBaHHBIN TUM AaHHbIX MaccuB 25

MM TaKOr0 MAacCHBa MOYKHO BBITIOJHSATH
TaKWe Ke omeparuu, KaK U C IeJbIMU
YUCIaMU. OJIeMEHTHI MAaCCUBa Ha3bIBAIOT-
csA MHIEKCHPOBAHHBIMHU IePeMEeHHBIMH.
OHU MOTr'yT MCIOJb30BAaTHCA TAK JKe, KaK
U IIpocThie IepeMeHHBIe (mpumep 3.10).

3.4. BBoa u BBIBOJ 3JIEMEHTOB MAaCCHUBA

Yr006B1 paboTaTh ¢ MacCUBOM, HEOOXO-
IVUMO 3aJaTh HadaJIbHble 3HAUCHUS dJe-
MeHTOB MaccuBa. CrpeaaTb 9TO MOMKHO
HECKOJbKUMU CII0CO0AMU:

1) BBOZ 971eMEHTOB MacCCHBA C KJIaBUa-
TYDBI;

2) ICIOJIb30BaHME CAYUYAWHBIX UUCEJT
IJIs1 OIpefesieHns 3HAUSHNI;

3) mcmonb3oBanue QYHKIUN (cTam-
IapTHBIX WUJIN COOCTBEHHBIX) IJIsI OIIpe-
IeJeHns 3HAUCHIH;

4) opeznesieHe SJEMEHTOB MaccuBa
KaK KOHCTaHT.

Ilpu BBOzme »s7emMeHTOB MaccuBa C
KJIaBUATYDPbI KaKABIN 9JI€MEHT MOJIKeH
BBOAUTHCA OTAEJbHO. Ecaum KoJImdyecTBO
BBOAUMBIX SJIEMEHTOB OIIPeaeJeHO, TO
MOKHO BOCIIOJIb30BAThCA ITUKJIOM for
(mpumep 3.11).

ITpu BBOZE BJIEMEHTOB MaccuBa CJAEIY-
€T IIOMHHUTh, YTO KOJNUECTBO BBOAUMBIX
9JIEMEHTOB He MOXKeT ObITh 0OJIbIIle pas-
Mepa MaccuBa. B MaccuB, ONHCAaHHBIN
B mpuMepe 3.11, MOKHO BBecTu J1000e
KosimuecTBO umcea ot 1 go 10, usmeHuUB
sHauenue 10 B 3arosoBKe ITMKJA.

IIpu onmcanuy MmaccuBa pasmep ompe-
IeasieT MaKCUMaJbHOEe KOJIMYEeCTBO BO3-
MOXKHBIX dJIeMeHTOB. IIpm BBOJIE MOXKHO
OIIpeIesATh KOJHNUYECTBO DJIEMEHTOB, KO-
TOpOe HeOOXOAMMO 11 00pabOTKI B KasK-
IOM KOHKpeTHOM ciydae (mpumep 3.12).

IIpumep 3.9. IIpodonscernue.

T PascalABC.NET - RECH
| ®ann Mpaska Bug Mporpamma Cepsuc Mogyan Momolub
L el e o - b 325 aiam
iI =l =
| var a, b : array [1...10] of integer;
| c: array [1..10] of integer;
begin
| for var i := 1 to 10 do |
afi]:=1i;
b :=a;
for var i := 1 to 10 do
write(b[i], ' ');
| I —
. Cnmcok ownbok LT
| Crpoka OnucaHue dann |

1@ T 9 " Henbsa npeobpasosatb wn array [1.10]of . Pr3 9.pas |

IIpumep 3.10. Onepanuu HAJ UHAEKCU-
POBAHHBIMHU II€PEMEHHBIMU:

al3] :=25mod 7;

s := (t[1] + t[30])/2;
alk] :=b[k]*2;

Sum := Sum + a[i];
if a[i] < 0 then ...

IIpumep 3.11. Beecru 10 siaemeHTOB
MaccuBa a.

var a: array[l..10] of integer;
begin
writeln('Beenure 10 umcesn
uepes npobest');
for var i :=1 to 10 do
read(alil);

end.
IIpumep 3.12. BecTu 3amanHOE KOJIU-
YecTBO 2JIEMEHTOB Maccusa a.

var a: array[l..100] of integer;
n: integer;
begin
writeln('Beenmure KOJIMUYECTBO
ymceJl B Maccuee');
readln(n);
writeln('Beenoure', n,
'yycern yepes npoben');
forvar i :=1 tondo
read(alil);

end.
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IIpumep 3.13. Beog maccuBa CTPOK.

var a: array([l..100] of string;
n: integer;
begin
writeln('Beenure KOIMUECTBO
CTPOK B Maccuse');
readln(n);
writeln('Beenure', n,'cTpokK,
KaXIylo C HOBOV CTPOKM');
for var i := 1 tondo
readln(a[i]);

end.
IIpumep 3.14. CayuaiiebIM o006pasom

3a/7aTh N 9JIEMEHTOB MaccuBa a. KarKIbIi
aJieMeHT — umcjo u3 orpeska [0; 100].

var a: array(l..100] of integer;
n: integer;
begin
writeln('Beenmure KOJIMUECTBO
yuceJl B Maccuee');

readln(n);
for var i :=1 tondo
ali] := random(101);
end,

IIpumep 3.15. Onucanue Mmaccusa, sJe-
MEHTBI KOTOPOT'O SIBJIAIOTCS YHWCJIOBBIMU
KOHCTAHTaMU.

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

IIpumep 3.16. Onucanue Maccusa, sJe-
MEHTBHI KOTOPOI'O SBJSIOTCH CTPOKOBBIMU
KOHCTAHTaMU.

const c _ rgb: array of string =
('kpacHet', 'cuHMI', '3e1eHBI") ;

IIpumep 3.17. BoiBox s1eMeHTOB Mac-
cuBa B cTOJIOeI] (10 OJHOMY B CTPOKe).
forvar i := 1 tondo
writeln(alil]);
IIpumep 3.18. BuiBox sieMeHTOB Mac-
cuBa B CTPOKY (uepes mpobe).

forvar i :=1 tondo
write(ali]l, ' ");

Ecau #He00x0a1M0O BBOAUTHL MACCUB 13
CTPOK, HYMKHO IIOMHUTBH, UTO KaXKIBIA
9JIEMEHT BBOIUTCS B OTAEJIBHOM CTPOKeE
C HCHOJIb30BAHMWEM KOMAaHAbI readln
(mpumep 3.13). UcnmoabsoBarh mpobes
KaK pasgequnuTe]b He IOJNYyUYUTCHA, IIO-
CKOJIBKY TIpo0esi OyZeT BOCHPUHAT KakK
ouepeHON CUMBOJI CTPOKMU.

Wuorma OniBaeT ymoOHO 3agaBaTh
9JIEMEHTBI MAacCHBa CJOyYaWHBIM oOpa-
3oM. [lyia aTOTO MCIONMBb3yeTcsa HYHKIIUA
random(k), KoTopasa reHepupyeT caydai-
HOe Iiejioe 4umcjio uad mpome:kyTtika [0; k)
(upumep 3.14).

Ecim »snemeHTBI MaccuBa JOJIMKHBI
MIPUHAJIEKATh OTPE3KY [a; b], TO MOXKHO
WCIIOJIb30BaTh (PYHKIIUIO random(a, b)
WU OIPEeNeJUTh 3HaueHuWe 3JIeMeHTa
MaccuBa TaK:

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

Eciu snemeHThI MaccuBa He OyOyT
U3MEHATHCS NPU PeIleHuUu 3ajadyud, TO
MAaCCHUB MOKeT OBbITh OIMCAaH KaK KOH-
crauTa (mpumepsl 3.15, 3.16). Ilpu Ta-
KOM OIIMCAHWY MOYKHO He YKa3bIBaTh
UHIEKCHl 3JIEMEHTOB B MAacCUBE, TOTZA
HyMepanua OyIeT OCYIIEeCTBIATHCA OT
HYJA [0 KOJUYECTBA JEMEHTOB B CIIU-
CKe MHUHYC OIUH.

BriBOomuTH BJIEMEHTHI MaccuBa MOK-
HO B croxbern (mpumep 3.17) uam B
cTpoKy (mpumep 3.18). Ecau siemMeHTHI
MacCcuBa BBIBOAATCA B CTPOKY, TO MeK-
Iy HUMU HYYKHO BBIBOIUTH CUMBOJI-
paszenaunTesb (Jale BCEro UCIOJIb3YIOT
mpobeJ), nHaUe Bce Uuca OyAyT pacie-
YyaTaHbI OAPAJ KaK OZHO YMCJIO ¢ 00JIb-
UM KoJyimyecTBOM Itudp. BriBoguTh
9JIEMEHTBI MacCHUBa MOYKHO HE TOJIBKO
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B IOPSAMOM, HO X B OOpPaTHOM IIOPAIKE
(mpumep 3.19).

3.5. Pemienue 3agau
C HCII0JIb30BaHMEM BBOa-BHIBOIA
MAacCCHBOB

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

OTanbl BbINOMHEHUS 3agaHuna

I. Ucxonuble gaHHBIE: MACCUB a U KO-
JINYECTBO 5JI€MEHTOB n.
II. PesynbTaT: S — cymMMa TPeThEro u
IISTOTO BJIEMEHTOB.
III. AsnropuTM™ perieHus 3aJavuu.
1. BBog ncXOgHBIX JAHHBIX.
2. BerumcieHne CyMMBbI.
3. BuiBoz pesyibrara.

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

IIpumep 3.21. Hamucars mporpamMmmy,
KoTopas c(pOpMHPYET MAacCCUB U3 n YU-
cen us orpeska [0; 100] caryuaiiusimM 00-
pasoM. BeiBecTu MaccuB Ha 9KpaH.

OTanbl BbIMOMHEHUS 3agaHuna

I. cxomuble faHHBIC: MACCUB a M KO-
JINYECTBO DJIEMEHTOB I.
II. PesgysibraT: mMOJIy4YeHHBIN MacCHUB.
III. Anropurm perieHus 3agaumn.
1. BBog ucxXogHBIX JaHHBIX.
2. l'enepanusa maccuba.
3. BruiBox pesyibTara.
IV. Onucanmne mepeMeHHBIX: a —
array[1..100] of
integer.

integer; n —

IIpumep 3.19. BriBoj aseMeHTOB Mac-

CHBa B CTPOKY (B 00paTHOM TIOPSAKE).

for var i := n downto 1 do
write(alil, " ");

IIpumep 3.20.
V. IIporpamma:

var a: array[l..10] of integer;
n, S: integer;
begin
writeln('Beenmure KOJIMUYECTBO
upceJsl B Maccuse >=5');
readln(n);
writeln('Beenutre ', n,
'uycen yepes npobden');
forvar i :=1tondo
read(alil);
S :=al3] + al5];
write('Cymma umces = ', S);
end.

VI. TectupoBaHue:

| OKHO BblBOAA
.-BBe,'E[I/I'I‘e KOJIMYeCTBO UMCEeJI B MacCCUBe

[

BBegure 7 umcen uepes mnpoben
123421197

CymMMa umcen = 5

VII. Aranus pesynbraToB. Tperuii aie-

MEHT MaccuBa paBeH 4, MATHI 3JIeMeHT
paBeH 1, cymMa 2JIeMEHTOB paBHA 5.

IIpumep 3.21.
V. Ilporpamma:

var a: array[l..100] of integer;
n: integer;
begin
writeln('Beenure KOIMUECTBO
yyceJl B Maccugse');
readln(n);
forvar i :=1tondo
al[i] := random(101);
forvar i :=1 tondo
write(al[il,' ");
end.

VI. TectrupoBanue:

rOKHO BblBOAA

|BBemuTe KOJIMUECTBO UMCEJI B MacCCHUBeE

8
66 44 80 3 100 66 3 78
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TIpumep 3.22. IIpumep 3.22. Hanucars mporpammy,
KoTopasa copMUPyeT MaCCUB M3 n YeT-
HBIX uuces us orpeska [20; 70] cayuaii-
var a: array[l..100] of integer; HBIM oOpasoMm. BrpIBecTm Ha sKpaH k-ii
n, k: integer;
2JIEMEHT MacCHuBA.

V. IIporpamma:

begin

wiiteln('BBeJ:{MTe KOJIMYECTBO OTanbl BbINOMHEHNS 3aAaHus
umces B maccuee'); 1. icxomHuble JaHHBIC: MACCUB a U KO-
readln(n); JIXYECTBO BJIEMEHTOB n.
z‘:’; i"nar 1:=l tondo II. Pe3yabTar: MCKOMBII 9JIeMEHT.
write(alil, ' "); ° :

end; 2. l'enepanusa mMaccuBa.
writeln; 1.1. YTo0OnI sJIeMEHTHI MaccuBa
writeln('Beemute k'); ObLIM TOJIBKO YeTHBIMU, He00XOo-
readln(k); OUMO KaKIBbIN TOJyUYEeHHBIN BJe-
write(alk]); MEHT YMHOKaTh Ha 2.

end. 1.2. ITocKOJIBKY BIeMeHThI YMHO-

JKaloTcA Ha IBa, I'PAHUIILI MCXO/I-
HOT'0 OTpe3Ka HYYKHO YMEHBIIUTh

VI. TectupoBaHuUe:

:OKHO BbIBOJA B JiBa pasa.

sBeIIMTe KOJMYECTBO UMCEJI B MAaCCHUBE 1.3. BBIBO,Z[ MaccuBa 10 BJie-
50 56 66 60 32 24 66 MEHTAM.

Beemtre k 3. BBox 3HaueHMss k m BBIBOJ pe-
5 3yJbTara.

32 IV. Ontucanme mnepeMeHHBIX: a —
Ipumep 3.23. rflrray[l..loo] of integer; n, k —

integer.
V. Tiporpannra; IIpumep 3.23. Hanucars mporpaMmy,
var s: array [1..20] of string; KOTOpas BBeJET C KJIABUATYPHI CIUCOK
n, k1, k2: integer; daMunit yuyariuxcsa 1 BbIBeleT U3 Hero

begin damMuanu ¢ HomepaMu oT k1 mo k2.

writeln('KonmmuecTBO yuammxcs ');

readln(n); OTanbl BbINOSHEHUS 3agaHuna

writeln('®ammmmn'); I. UcxomHble maHHBIE: MAacCUB s U KO-

for var i := 1 to n do JIMYECTBO ydUaIUXCs n, Homepa (pamu-
readln(s[i]); anin — k1 m k2.

writeln('kl » k21); II. Pe3ynbTar: CIMCOK 3aJaHHBIX (ba-

readln(kl, k2);
for var 1 := k1l to k2 do
writeln(s[i]);
end.

MUJINH.
III. AsnropuTM™ pernreHUs 3aJaduu.
1. BBog nCXOAHBIX JAHHBIX.
2. BeiBoz pesyibrara.
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IV. Onucanme mnepeMeHHBIX: S —
array[l..20] of string; n, k1, k2 —
integer.

IIpumep 3.24. 3azgarb caydailHBIM
obpasoM aBa MaccuBa X W Y, comepska-
muUx 1Mo n uncea us orpesxa [100; 300],
W MAacCHB R, COmEpKAIMIl n UYmcesJ U3
orpeska [5; 100]. ITocTpouTh Ha 3Kpa-
He OKPY’KHOCTU, KOOPAMHATHI II€HTPOB
KOTOPBIX XPaHATCA B MaccuBax X U Y, a
pazuychel B MaccuBe R.

OTanbl BbINONHEHUs 3a4aHust
I. UcxomHble maHHBIC: MacCUBBI X, Y,
R ¥ KOJIMUYECTBO 9JIEMEHTOB n.
II. PesynbTaT: PUCYHOK n OKPYKHO-
CTe.
III. AsnropuT™ perieHus 3aJaquu.

1. BBog MCXOOHBIX JaHHBIX.

2. l'enepariuss MacCuBOB.

3. YcTaHOBKA TPO3PAYHOr0 CTUJISA
3aJIUBKU JJIA TOT0, 4YTOOBI M300pa-
JKaJINCh OKPYsKHOCTH, a He KPYIH.

4. BriBog pesyabTaTa.

IV. Onucanue mepeMeHHBIX: X, ¥, R —
array[1..100] of integer; n— integer.

Bce paccMoTpeHHBIE BBIIIIE CIIOCOOBI
BBOZA UM BBIBOJA MACCHBOB YHUBEPCAJIb-
HBI 11 MOT'YT MCIIOJIb30BAThCS JJIsI PA3HBIX
KOMIHJIATOPOB sA3bIiKka Pascal. B cpene
Pascal ABC.Net pmomosHUTEJBHO pea-
JIN30BaHBI KOMaHALI print U println,
C TOMOIIbI0 KOTOPBIX MACCHB MOXKHO
BbIBeCTH 0€3 WCIIOJIb30BAHUSA KOMAaHIBI
nukjga. Komauza print(b); BbIBemeT
9JIEMEHThl MacCuBa b B KBaJpaTHBIX
cKoOKax uepes 3amaryio: [1,2,3,4,5,6].

Komanga print1ln mocje BBIBOZA Mac-
CHBA JIOMIOJHUTEJIbHO IEPEBOIUT KYypPCOpP
Ha HOBYIO CTPOKY. OJIEMEHTHI BBIBOMST-
cAd Tak JKe, KaK U IPU KCIIOJb30BAHUU
KOMaHABI print.

IIpumep 3.23. IIpodonicenue.

VI. TectrupoBanue:
- OKHO BbIBOAA

KomuuecTBO y4wammxcs
6

damMuitmm
Bejsios
ViBaHOB
KopoJgies
IleTporB
Cunmopos
SImKUH
k1 n k2
]

5
KopoJsies
IleTpoB
Cungopos

IIpumep 3.24.
V. IIporpamma:

uses graphABC;

var X, Y, R: array[1..100]
of integer;

n: integer;
begin

SetWindowSize (400,400);

writeln('Beenure KOIMIECTBO
uycest B Mmaccuee');

readln(n);
writeln(n);
for var 1 :=
begin
X[i]:
Y[i]:

1 tondo

random(100,300);
random(100,300);

R[i]:= random(5,100);

end;

SetBrushStyle(bsClear);

for var i :=

circle(X[i],Y[i],R

end.

1 tondo

VI. TeCTnpOBaHHe.

[i])

:

[ .
e

g

i—
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e




30 [masa 1. AnropuTMbl 06PaGOTKM MaCCUBOB

1. Y10 Takoe maccup?
2. Kak onucbiBaloTcs MaccuBbI?
3. Yt0 Takoe pasmep maccmBa?
4. Kakne onepauun [onycTumbl s MaccuBoB?
5. Kakne cnocobbl 3agaHna 3Ha4eHUn anemeHTaM MaccuBa Bbl 3HaeTe?
6. Kak MOXHO BbIBECTU MaccuB?

- @ YnpaxHeHus

Wcnoneays npumepbl 3.14—3.18, BbINONHUTE crnegylolve 3ajaHus.

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

2. BeeguTe 7 unces um BBIBEAUTE UX B OLHOI CTPOKE B O0OPATHOM IIOPSAIKE.
3. 3agmatiTe 10 cay4yaiiHBIX UMCEJ ¥ BBIBEUTE UX II0 ONHOMY B CTPOKE.

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

2 V3meHuTe nporpammy n3 npmmepa 3.19 Tak, 4To6bl BbIBOAMIOCH MPOU3BEOEHME MEp-
BbIX TPEX 3NIEMEHTOB.

3 Vcnonbaya nporpammbl 13 npumepa 3.19 unu 3.20, 3apaite MacCcuB U3 N CriyYanHbIX
yucen mn3 otpeska [—10; 10]. BoiBeguTe: nepBbii 9NEMEHT; NOCNEOHUNA SNIEMEHT; 3JIEMEHT,
CTOSALMIA HA CPeSHEM MeCTe.

4 BpeguTe mMaccuMB M3 n CTPOK C KnaeuaTypbl. BbiBegute anemeHTsl maccuea B o6part-
HOM Mopsiake.

5 [ns maccuBa, onucaHHOro B npumepe 3.2, BBeAMTE OaHHble C KnaBuaTypbl. 3apainte
HOMep yualerocsi. BbiBeauTe ero gpammnuio.

6" BBenuTe poCT yyallMxXcsi CBOEro Kriacca, opraHM3oBaB BBOA CllefyloLyM 06pas3oM:

BRenmTe KOJIMUECTBO ydallMxCda B Kjlacce: 15
BBomuTe poCT ydammxcsa

yuammmcs HoMep 1: 165

ydamuncsa HoMmep 2: 170

yuammiicsa HoMmep 3: 156

7* [Ins MaccvBa, onucaHHoro B npumepe 3.3, 3afaiTe 3Ha4eHUs CryYalHbIMU BeLle-
CTBEHHbIMK Yuncnammn n3 mHtepeana (—20; 10). BoiBegute 3HaveHua Temnepatyp Onsa yka-
3aHHOro guanasoHa gart. [Mpumep BbiBOAa Ana gManasoHa gat ot 1 gekabpsa fo 8 gekabps:

1 nexabps TeMIeparypa Owvlia = 9.4

2 mexabps TeMlepaTypa Oblla = —11.8

3 mekabps Temneparypa Owpia = —16.6

4 mexabpda TeMmneparypa Oblia = 8

5 mexabpsa Temneparypa oOwvia = 0.9

6 mexabps TeMreparypa Owvia = —9.3

7 nexabpsa Temneparypa Owvia = —11.5

8 mexabps Temneparypa Obljia = 6.6

8 | MiameHute nporpammy 13 npumepa 3.24 Tak, 4TO6bl OKPYXXHOCTU PUCOBANMCH PasHbI-
MU LBeTamm.
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§ 4. BoinonHeHue apudmeTm4ecKux AenucTeum
Haj anemMeHTaMu maccuBsa

4.1. Beruuciaenue cymMm
M IIPOU3BENEHUN 3JI€eMEHTOB MAacCCHBA

Omepanuu, BBIIOJHAEMBIE C BJIEMEH-
TaM{ MacCHUBa, COOTBETCTBYIOT OII€pAIlu-
sIM, KOTOpbIe BBITIOJHIIOTCA HaJ 6a30BbIM
THUIIOM 3JIEMEHTOB MaccuBa (mpumep 4.1).

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

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

II. PegysbraT: S — cymMma 3JIeMEHTOB
U P — mpousBeieH1e 5JIEMEeHTOB MaccuBa.

III. AsnropuTM™ pelieHus 3aJavuu.

1. BBox mcxomgHBIX maHHBIX. Mac-
CUB BBOIUTCS IMIO3JIEMEHTHO C KJa-

BUATYPHIL.
2. Ompegenenre HAYaJBLHOTO 3HA-
YeHUsa A CyMMbI (S := 0) u aaa

npousBenenus (P := 1).

3. B nukJe mobaBiisieM ouepemsHOn
9JIEMEHT MacchBa K CyMMe M K IIPO-
U3BEIeHUIO.

4. BeiBog pesyabTaTa.

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

IIpumep 4.3. I3BecTHBI OTMETKU
mo mHpopmaruke Bcex yuamuxca 10 B
KJlacca 3a TEepPBYI0 YeTBepPTh. YcCIIieBae-
MOCTbH B KJiacce OyeM CUMTATh XOPOIIIe,
eciau cpegHUi 6aJjyi GoJsbIre 7, ILJIOXOM,
ecsqiu cpenHuil 6ajym HUMKe 4, B OCTAJb-
HBIX CJyYasaX — yCIIeBaeMOCTb CPEeIHs.
OnpemenuTh ycmeBaeMOCTH KJacca II0
3aJaHHBIM OTMETKAaM.

I. UcxomHble maHHBIE: MAcCUB a IJIA
XpaHEeHUusA OTMETOK U KOJIMYEeCTBO yua-
IIUXCA n.

IIpumep 4.1.

Ecau 6a30BBIM THIIOM 3JIEMEHTOB Mac-
cMBa SIBJSIETCA TUI integer, TO [JIS dJe-
MEHTOB MAacCHBa JOIYCTHUMBI CJIeAYIOIIre
omepanuu: +, —, *, div, mod.

Ecau B MmaccuBe XpaHATCA YMCJIa TUIIA
real, TO HONYCTUMBIMU OYAYT OIMEpAIINU
T = % Io

Ecniu B MaccuBe XpaHATCS CTPOKHU, TO
IUIA KalKJOTO €ro dJIeMEHTa [JOIIyCTUMBI
CTPOKOBBIE (DYHKITUU U IIPOIEAYPHI.

IIpumep 4.2.

V. IIporpamma:

var a: array[l..10] of integer;
n, S, P: integer;
begin
write('Beenure n ='");
readln(n);
writeln('BeomouTe sy1eMeHTH');
forvar i :=1 tondo
read(ali]);
S :=0;
P :=1;
for var i
begin
S :=S+ alil;
P :=P * al[i];
end;
writeln('Cymma ="', S);
writeln('llpouzseenenmue = ', P);
end.

:=1tondo

VI. TecrupoBanue.

- OkHo BblBOAA
BeemurTe n = 5
BBOJ_T,T/I'I‘e BIIEMEHTHL
32 44 -1 3

Cymma = 51
I[lpousBeneHue = —-792

VII. Ananus pesyuabraToB. IIpoBeputh
MPaBUJIBHOCTD BBIUMCJIEHUN MOYKHO Ha
KaJIbKYJISITODeE.
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IIpumep 4.3.
V. IIporpamma:

var a: array(l..30] of integer;
n, S: integer; Sr: real;
begin
write ('KonmmuecTBO yyammxcsa ');
readln(n);
writeln('Beomure oTmeTKM');
forvar i :=1 tondo
read(alil);
S :=0;
forvar i := 1 tondo
S :=S+ alil;
Sr :=S / n;
if Sr > 7 then
writeln('Xopomas')
else
if Sr < 4 then
writeln('Ilmoxasa')
else
writeln('Cpenuaga');
end.

VI. TectupoBaHuUe.

OKHO BbiBOAA

KonmuuecTBO ydammxcsa 5
BBOOMUTE OTMETKA

10 5 6 8 9

Xopomas

IIpumep 4.4.
V. IIporpamma:

var Kol, Cen: array[l..50] of
integer;
n, Sum: integer;
begin
write('Beenure KOIMUECTBO
BUIOB TOBapoOB ');

readln(n);

forvar i :=1tondo

begin
writeln('Beenmure KOJIMUYESCTBO

ToBapa', i, ' m ero ueny ');

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

end;

Sum := 0;

forvar i :=1 tondo

Sum := Sum + Kol[i]*Cen[i];
writeln('CymMMapHas CTOMMOCTDL

TOBApPOB =', Sum);
end.

II. PegysbTaT: OMHO M3 CJOB — <«XO-
poIlias», «CPemHsA», «ILJOXas» B 3aBU-
CHUMOCTH OT 3HAUEHWA CpeaHero OaJiia.

III. Anropurm perieHus 3agaumn.

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

2. [lna onpenesieHUA yCIIEBAEMOCTH
HYJKHO BBIUHCJIUTDL CPeIHUI 0aJL (1e-
pemenHas Sr). CpegHuit 6aJ ompene-
JsgeTcsa Kak cymMma (mepemMeHHas S)
BCeX OTMETOK, JeJieHHAas Ha KoJimde-
CTBO yuammxcsa B Kjacce. HauasnrnHOe
3HaUeHWe AJII CyMMbI — S := 0.

3. B ntukJe nobaBiisemM ouepemHON
9JIEMEHT MAaCCHUBA K CyMMe.

4. JlesiuM IIOJIYYEHHYIO CYMMY Ha
KOJIMUYECTBO ydaluxcd B KJacce.

5. IIpoBepseM 3HAUeHUE CpPeIHETO
0ajsiia ¥ BLIBOOUM Pe3yJIbTarT.

IV. Onucanve mnepeMeHHBIX: a —
array[l..30] of integer; n, S —
integer; Sr — real.

4.2. Berunciaenue cymm
M IIPOM3BedeHUIl mMpu padore
¢ IByMsI MacCUBaMH

IIpumep 4.4. Ha ckimage XpaHsTcS
ToBapbl. [ KasKIOTO BHJa TOBapa W3-
BECTHO KOJIMYECTBO EeIUHHII ToBapa u
IMeHa 3a eamHUIly ToBapa. OmnpeneanTb
CYMMAapHYIO CTOMMOCTbL BCEX TOBapOB,
XPaHAINXCS Ha CKJae.

I. Ucxomuple paHHBIE: Cen — OIHO-
MEPHBIII MacCUB [AJA XPaHEHUS IeHbI
eIVHUIBI TOBApa KasKIoro Buaga, Kol —
MacCUB [JIs XPaHEeHUs KOJHMUYeCTBa TO-
Bapa KakJOT0 BHUJA, N — KOJUUECTBO
BUJIOB TOBApOB.

II. PegysbraT: Sum — 3HaUEHUE CYM-
MapHOM CTOMMOCTH TOBAPOB HA CKJAJe.
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III. AsropuTM peleHUs 3aJaqu.

1. BBog ucxomHBIX maHHBIX. s
KaJKJoro BHAA TOBapa 3aJaeTcs ero
IleHa 1 KOJIMYeCTBO.

2. CTouMOCTb BCEX TOBAPOB OMHO-
ro BHUJa OIIpeAeserTcsad KaK IIPOu3-
BelleHe KoJuuecTBa Ha 1eHy. Cywm-
MapHas CTOMMOCTL — CyMMa BCeX
TaKUX mpousBenenuii. HauaiabHOoe
3HaueHme CyMMbI Sum := 0; B murJe
K cyMMe IIpuOAaBJISAIOTCS IPOU3Bee-
Hudg Kol[i]*Cenli].

3. BeiBox pesyibTara.

IV. Omwucanue mepeMeHHBIX: Cen,
Kol — array[l..50] of integer;
n, Sum — integer.

4.3*% Hcnmoib30BaHHE MaCCHBA,
2JIEMEHTHI KOTOPOr0 SIBJIAIOTCS
KOHCTAaHTAMH

IIpumep 4.5. 3agaHo HaTypaJbHOE
yucyo n (n < 5000). OnpeneanTtsb, ABJIA-
eTcs JIX 9TO UMCJO IPOCTBIM.

I. UcxomHuble maHHBIE: N — HATYpPaJib-
HOE YMCJIO.

II. Pesynbrar: BBIBOA  COOOINEHUS
«IIPOCTOE» WMJIU «COCTABHOE».

III. AnropuTM™ pelieHus 3aJaduu.

1. BBog MCXOOHBIX JaHHBIX.

2. I3BecTHO, UTO YHCJIO n SBJIS-
eTCs IMPOCTELIM, €CJI OHO He JeJINTCS
HU Ha OJHO IIPOCTOE UMCJIO, He 0OJIb-
mee /N. MakcuMajbHOE UHCJIO II0
ycaoBuio — 5000, / ~
CosmaguM MAacCUB KOHCTAHT S n U3
IIPOCTHIX UMCeJI, He OoabIux 71.

3. B mukJe O0ygeM QeJIuTh YMCJIO N

Ha KakJoe 13 YIceJI, He 0OJIBIINX \/n

! TexHUYeCKUe TAOIUIIBL:

IIpumep 4.4. IIpodoasicerue.
VI. TectupoBanue.

_ OkHo BbIBOAA

BBemuTe KOJIMUECTBO BUAOB TOBApPOB 3
BBemuTe KOJIMUECTBO TOoBapa 1 M €ro LeHy
52

BBemuTe KOJIMUECTBO TOBapa 2 u ero LIeHy
73

BBemuTe KONMYECTBO TOBapa 3 M €I0 leHy
45

CyMMapHas CTOMMOCTB TOBApoB =51

IIpumep 4.5.

YemoBue s n[i] <= sqgrt(n) mpoBe-
pfAeTcsa IOJITO 3a CUeT BBhI30BA (DYHKI[UMU
sqrt(n). 9To ycjaoBUe OOBLIYHO 3aMEHAIOT
SKBHUBAJIEHTHBIM: s n[i]*s n[i] <=n.

V. IIporpamma:

const s n: array of integer =
2, 3, 5, 7, 11, 13, 17, 19, 23, 29,
1, 37, 41, 43, 47, 53, 59, 61, 67, 71);
var n,i: integer;
begin
writeln('Beenure umncio');
read(n);
i::=0;
while (s n[i] * s n[i] <=n)
and (nmod s n[i] <> 0) do
i:=1i+1;
if s n[il*s n[i] > n then
writeln('IIpocToe')
else
writeln('CocTaBHoe')
end.

VI. TectrupoBanue.

OKHO BbiBOAA OKHO BbiBOAA
_BBeJIT/I'I‘e UNCIIO _BBeJIM'I‘e YMCIIO
2027 2021

IIpocToe CocrTaBHOE

VII. Ananus pesyasraToB. IIpoBepuTrsh
MPaBUJBHOCTh BBIUNCICHUN MOYKHO Ha
KaJbKYJIATOPEe UJIU IOCMOTPETb B TabJIu-
Ile IPOCTHIX JHce .

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

(mara goctyma: 10.02.2019).
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IIpumep 4.6.
V. IIporpamma:
uses graphABC;

var a: array(l..10] of integer;
n, S, u0, ul: integer;

begin
write('KosmuecTBo n =');
readln(n);

writeln(n);
writeln('SnemMmeHnTE Maccuea');
for var i := 1 tondo
read(alil);
forvar i :=1 tondo
write(ali], ' ");
S :=0;
for var i := 1 tondo
S :=S + alil;
u0 :=0;
forvar i :=1 tondo
begin
ul:= u0+trunc(a[i]*360/S);
SetBrushColor(clRandom);
Pie(150,150,100,u0,ul);
ul0 :=ul;
end;
end.

VI. TectupoBaHuUe.

| Konnuectson=5
InemeHTbI MaccuBa
6080759055

U XPAHAIUXCA B MAacCUBe KOHCTAHT.
Ecau uwmciao n He pasmenmioch HU
Ha OMHO U3 HUX, TO OHO — ITPOCTOE,
“Ha4Ye — COCTaBHOE.

4. ITpoBepsaeM, ¢ KAKUM YCJIOBUEM
3aKOHYMJI Pa0OTy IIMKJI: YUCJIO SAB-
JIA€TCS TPOCTBHIM, €CJU IIOCJIeTHUIMI
IIPOCMOTPEHHBIN 3JIEMEHT MacCHUBa
Gosbime n (4MCIO HM HA UTO He
pasaenjoch).

5. BuiBom pesyibTara.

IV. Onucanme mepeMeHHBIX: S n —
const array of integer; n, 1 — integer.

4.4. IlocTpoeHne KpyroBou
JMarpaMMbI

IIpumep 4.6. 3aman OZHOMEDPHBIR
MAacCUB U3 IIeJbIX uwuceg. IlocTpoutsb
KPYIrOBYIO JAuUarpamMmy II0 YHCJIOBBIM
ITaHHBIM, XpaHAIIUMCS B MaccuBe. Ha-
mpuMep, OJsS D 3JIeMEHTOB MacCuBa —
60, 80, 75, 90, 55.

I. UcxomHble maHHBIE: MAcCUB a IJId
XpaHeHuA OAHHBIX U N — KOJUYECTBO
TaHHBIX.

II. PesyabraT: KpyroBas nuarpaMma.

III. AsropuTM pelreHUs 3aJavuu.

1. BBox umcxomubIX mJaHHBIX. Mac-

CUB BBOJIUTCA ITO3JIEMEHTHO C KJia-

BUATYPHI.

2. KpyroBasa pmarpamma COCTO-

UT U3 n CeKTopoB. I'pamycHas mepa

CEeKTOpa OIpeessieTcs UHNCJIOBBIM

3HAUEHWEM COOTBETCTBYIOIIIETO dJie-

MeHTa B MaccuBe. CymMMapHoOe 3HaUe-

HUe BCEeX 3JeMEeHTOB MaccuBa (mepe-

MeHHas S) COOTBETCTBYET BeJINUnHe

B 360° Torma s3HaueHUIO dJIEMEHTA

MaccuBa A[i] OyzeT COOTBETCTBOBATH

BeJIMUYMHA — —_—.

NMpaBoobnagaTtenb HapoaHas acBeTa
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3. BolunciasieM cymMMy BcCeX dJe-
MEHTOB MacCHBa.

4. B 1[uKJie CTPOUM CEeKTOpPHI, Ipa-
IycHas Mepa KOTOPBIX paBHA IeJIOi

YaCTHU BEJINYMHBI —_—.

Ug

Ilisi TOCTPOEHUS CEKTOpa HYIKHO
3HATh BEJWUYMUHBI ABYX YIJIOB: U, U U,.

3HaueHue = 4+ ——. Braua-
Jge u, = 0. 3aTeM B IUKJE MeHseM 3Ha-
yeHHe u, Ha u,. L[BeT cekrTopa Oyrem
3amaBaTh CJOydYaiiHbIM oOpasom. [[nsa
BBIUMCJIEHUS I1eJI0If YacTh MOMKHO WC-
MOJIb30BaTh (PyHKIMU trunc U round.

IV. Onucanue mepeMeHHBIX: a —
array[l..10] of integer; n, S, uy,, u; —
integer.

IIpumep 4.6. IIpodoncerue.

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

st 3ajaHusi I[BeTa CEKTOPAa MOKHO
WCIOJIB30BATh MACCUB, COAEPIKAIIUI IIBe-
TOBBbIE KOHCTAHTHI:

const d _color: array [1..10]

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

ROMaHZ[y 3aJaHudd I1BeTa CEKTOpa HYK-
HO GYHGT 3aMEeHUTH Ha:

SetBrushColor(d color[i]);

Pesynbrat:

Konnyecteo n =10
dN1EeMEHTbl MaccuBa
50 50 50 50 50 50 50 50 50 50

1. Kakne onepauum gonycTuMbl ANs 31EMEHTOB MaccuBa LefbIX Ynucen?
= | 2. Kakne onepaumm gonycTuMbl O 91eMEHTOB MacCuBa BELLECTBEHHbIX Yucen?
3. Kak 3anucartb gaHHble B MacCMB KOHCTaHT?

@ YnpaxHeHus

1 [Ona 3apgaun 13 npumMepa 4.2 BbINOSHATE NepeyncieHHble 3afaHus.

1. 3amosiHuTE TA0JIUILY.

n a
1 3 -2-3-5
2 5 12345
3 10 1-3-23432432

NMpaBoobnagaTtenb HapoaHas acBeTa
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2. [To6aBbTe B TAOJUITy CBOM 3HAUYEHUA N U a.

3. IlonmbiTaliTecs momoOpaTh TaKue 3HAUEHUS OJIEMEHTOB MacCHUBa, YTOOBI
S=P, gaan=2,5.

4. [Ina n = 10 BBeJIM BCe dJIEMEHTHI MaccuBa, paBHble 9. Kakoii pesysbrar
noayunau? Ilouemy? UTo HY:XHO HMCIPABUTHL B IporpaMMe AJIsS IIOJYUEHUS
IIPaBUJILHOIO pe3yJbTara?

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

3 B xofe XOKKeWHOro mMarya yaansiucb Urpoku o6emx KomaHg. Ons Kaxaoro yaaneH-
HOrO UrpokKa W3BECTHO BPeMS ero OTCYTCTBMA Ha none. Onpenenvre, Kakas M3 KOMaHg
nposena 60/Jblle BPEMEHU Ha CKaMenke LUTPadHUKOB.

4 [Nnsa 3agadv ua npumepa 4.5 BbINOMHUTE criegylollee 3afaHue:

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

5  [Ons 3apayun ns npumepa 4.6 BbIMNONHUTE NepeYdncrieHHble 3aaHus.

1. BHecuTe B mporpaMMy M3MeHEHUS TaK, YTOOBI I[BET CEKTOpa BbIOMpaJiCs
13 MaccuBa KOHCTAHT.
2%, VIaMeHUTe MIPOrpaMMy TaK, UTOOBI AUarpaMma BCEerja CTPOUJACh B IlEH-
Tpe rpaduyecKkoro okHa. [[mamMerp Kpyra ompefesseTcsa MeHbBIIell U3 ABYX
BEJIMYMH — IITUPUHON MM BBICOTOI OKHA.

6" B MaccuBax X M Y XpaHaTCs KoopauHaTbl TodeK. [ocTponTe MHOrOYronbHUK, 3adaH-

HbI 3TVMK KoopAMHaTamu. 3anpocuTe y nonb3oBaTens HoMepa ABYX TOYEK U MOCTpoinTe
LvaroHanb MHOFOYronbHWKa, COEAMHSIIOLLYI0 3T TOYKMU.

§ 5. MNonck anemMeHTOB C 3afaHHbIMU CBOUCTBAMM

Yes0BeK IOCTOAHHO CTATKHUBAETCS C 5.1. JIuHeliHbIN TOMCK
3aJjauaMy IOMCKa TpebyemMoil mH(DOpPMAa-
nuy. TUNUYHBIM IPUMEPOM MOYKET CJIY-
JKUTH paboTa CO CIPAaBOYHUKAMY WJIU OU- IIOUCK AJIA JaHHBIX, XPAHANIUXCA B Mac-
OJIMOTEYHOU KapTOTeKoii. B coBpeMeHHOM cusBe.

Mupe MHDOPMALUIO HINYT C UCIOJIH30BA-
HueM cetu VHTEpHeT.

PaCCMOTpI/IM, KaK OCYyIIIeCTBJIAEeTCA

Cpenu  pasHOBUAHOCTEH  IIPOCTeli-

YTO0OEI MOKWCK OBLI Pe3yJbTAaTHBHLIM K muXx 3aAa4d IOMCKa, BCTPEYAIOMMNXCA Ha
OLICTPBLIM, Pa3pabaTHIBAIOT 3(P(MEKTHBHEIE IIPAKTHKe, MOXXHO BBIJEJIUTH CJELYIO-
aJITOPUTMBI TIOUCKA. BasKHYIO POJIB B IPO- IIMe THIIBL:

Iecce IOMCKA WH(OPMAIIMK HTPAeT CIIO- .
co6 XxpaHeHUA JaHHBIX. OTHON M3 CAMBIX 1. Haiitn xoTsi OBl OOWH 9JIEMEHT,
IPOCTBIX CTPYKTYDP [AJIA BTOTO ABJIAETCH PaBHBIA 3aJaHHOMY dJIeMeHTy X. B pe-

Maccus. 3yJbTaTe HeOOXOZMMO IOJYYHUTh i —
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UHIEKC (HoMep) sjieMeHTa MacChBa, Ta-
KoIi, uTo al[i] = X.

2. HatiT Bce sJjieMeHTBI, paBHBIE 3a-
manHoMy X. B pesyibTaTre HeoOXOIMMO
MOJYYUTH KOJUUECTBO TAKUX DJIEMEHTOB
u (1an) UX UHAEKCHI.

WHorma momck opraHusdyerca He IIO
COBITAJIEHUIO C 9JI€MEHTOM X, a II0 BBITIOJI-
HEHUIO HEeKOTOPBIX yciyoBuii. IIpumepom
MOJKET CJYKUTDH IOUCK BJIEMEHTOB, YO~
BJIETBOPSAIOIIUX YCJOBUIO: X; < a[i] < X,,
rae X, u X, 3aJJaHbI.

Ecau mer mumkaxoii mo0aBOYHOII MH-
opmaliuu 0 pPas3bICKUBAEMbIX MaHHBIX,
TO CaMBI IIPOCTOI IMOAXOA — IIOCJIeIOBA-
TEJbHBIA IIPOCMOTP DJIEMEHTOB MaccuBa.

Anroput™M, Tpu KOTOPOM [IJIs IIO-
WCKa HY)KHOTO 3JIEMEHTa II0CJe0Ba-
TeJBHO IIPOCMATPUBAIOT BCE JJIEMEH-
THI MAacCHMBa B IOPSAAKE WX 3alluCH,
Ha3bIBAETCs JWUHEMHBIM WUJIU IOCJIe-
aJ0BaTE€JbHBIM IIOMCKOM.

5.2. IIouck ogHOrO 3JIeMeHTa,
YIOBJIETBOPAIOIIEr0 YCIOBHUIO IIOMCKA

IIpumep 5.1. 3aman OZHOMEDPHBIN
MaccuB u3 n uucej. OmpeneanTb, €CThb
JU B HEM XOTA Obl OOWH 3JIEMEHT, paB-
HBIN x (3HAUEHNE X BBOAUTCS).

I. UcxomHble maHHBIE: MacCUB a, KO-
JINYECTBO YHCEeJ N, MCKOMOE UMCJIO X.

II. PesynbTar: BBIBOA  COOOINEHUS
«IJIEeMEeHT HaWaeH» HNIU «IJIEeMEeHT He
HalIeH>».

III. AsnropuTM perieHus 3aJavuu.

1. BBox MCcXOOHBIX TAHHBIX.
2.Ilycte p — mnepeMeHHas JO-

THYECKOTr0 THIIa, KOTOpas MNMeeT

3HAUEHNE <«MCTUHA», €CJU 3SJIEMEHT

AJITOPUTMBI TTOMCKA MOYKHO DPas3gesnuTh
Ha aJrOPUTMbI, WCIOJb3YIOIINE HEYIIO-
PALOUYEHHBIE HAOOPHI JaHHBIX, W Ha aJIro-
puUTMBI, paGoTaoIre C IIPeIBapPUTEIHLHO
YIOPAJOUYEHHBIM HaO0OpPOM TaHHBIX.

IIpumepom TMoOMCKa B HEYIOPAZOUYEH-
HOM Ha0ope JaHHBIX MOYKET CIYKUTH IIO-
WCK TeTPagy KOHKPETHOTO YYalllerocs B
CTOIIKe TeTpajell, CIaHHLIX Ha IIPOBEDPKY.
Yro6bl HAUTH HY:KHYIO T€TPalb, BO3SMOK-
HO, IpUeTcA nepecMoTpeTs Bece. Ilonck B
cJI0Bape — IOUCK B YIIOPAJ0YEHHOM Ha00-
pe IaHHBIX, T. K. BCe CJIOBA PACIIOJIOKEHBI
B as(paBUTHOM TIOPSAIKE.

IIpumep 5.1.
V. IIporpamma:

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

begin
write ('KomnuecTBo n =");
readln(n);

writeln('SmemMmenTr Maccusa');
forvar i :=1 tondo

read(alil);
write('Unucio x =");
readln(x);
//TIVHEMHLIM [TOUCK B3JIEMeHTa
p := false;
forvar i :=1tondo

if a[i] = x then

p := true;

if p then

writeln('SsiemenT HamgeH')
else

writeln('SyieMeHT He HanmeH');
end.

VI. TectrupoBanue.

OKHO BbIBOAA OKHO BblBOAA
KommuecTBO n = 5 KonmuecTBO n = 5
SJIeMeHTE MacCuBa JJIeMEeHTH MacCCUBa
12345 13579

Uycyo x = 4 yyeno x = 6
SJIeMeHT HaMOeH DJIeMeHT He HalIeH
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IIpumep 5.2.
V. Ilporpamma:

var a: array(l..10] of integer;
n, x, k: integer;

begin

write ('KonmnuecTtBo n=");
readln(n);
writeln('SseMeHTE Maccuea');
forvar i := 1 tondo

read(al[il);
write('Umucio x =");
readln(x);
//TIVIHEeMHEIM [TIOUCK BJIEMEeHTAa
k :=0;
forvar i :=1 tondo

if a[i] = x then

k :=1;

if k = 0 then
writeln('SseMmeHT He HanmeH')
else
writeln('SsiemMeHT HaMOeH
Ha mecTe ', k);
end.

VI. TectupoBaHue.

OKHO BblBOAA
KommuecTBO n = 5
DJIEeMEeHTH MacCuBa
13335

Ypcyo x = 3
DJIeMEeHT HaMIOeH
Ha MectTe 4

: OKHO BbIBOAA
KomnuecTBO n = 5
OJIEMEHTH MacCHuBa
13579

Upycyo x = 4
OJIeMEeHT He HalOeH

IIpumep 5.3.
dparMeHT IIporpaMMbI:

//TIVIHEMHEIN [IOMCK BJIEMEeHTa
k:=1;
while (k<=n) and (a[k]<>x) do
k:=k+1;
if k = n+l then
writeln('SsieMeHT He HanmeH')
else
writeln('SyieMeHT HaMIeH
Ha mecTe ', KkK);.

B MacCHUBe HaWAEH, U <«JOXKb» —

B IPOTHUBHOM cjyuae. [[o mpocMoTpa

39JIEMEeHTOB MaccuBa p := false.

3. B nmukJje 6yaemM mpocMaTpUBaTh

BCe YWCJIa B MacCuUBe U CPABHUBATD

UX C YUCJIOM X.

4. ITocsie OKOHYaHUSA TIOWCKA BO3-

MOJKHA OfHA U3 ABYX CUTYaI[U:

4.1. VIckOMBI#1 9JIEMEHT HaliJeH
(p := true), T. e. B MaccuBe ecTb
TaKoU aJieMeHT 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[l..10] of integer; n, x —
integer; p: boolean.

YacTto TpebyeTcss He TOJIBKO OIIpeie-
JUTh, €CTh JII B MAcCCHUBEe MCKOMBLII 3JjIe-
MEHT, HO ¥ YCTAHOBUTH, Ha KaKOM MeCTe
OH HAXOIUTCH.

Bymem xpaHUTb WHAEKC HaliJIeHHOTO
ayieMeHTa (IpuMep 5.2) B IepeMeHHOH k.
ITocsie BBIMOJHEHUS MTAHHOTO AJITOPUT-
Ma MO 3HAUEHWIO IIepeMeHHOH k MOXK-
HO OIpeAeNuTh, €CTh JII B MAacCHUBe WC-
KOMBIA dJIEMEHT, U €CJU €eCTb, TO T[e
oH crouT. Ecim B MaccuBe HECKOJBKO
TaKUX 9JIEMEHTOB, TO B IIepeMeHHOH k
OyZmeT XPaHUTHCA HOMEDP IIOCJIEIHEro
u3 Hux. Ecam Takoro sjeMeHTa HET, TO
3HaUeHNe TepeMeHHON k He M3MEeHUTCS
(k ocranerca paBubIM 0).

Ha nmpaxTuke onepamui moucKka Ipu-
XOAUTCS BBIMIOJHATH JOCTATOUYHO YACTO,
W CKOPOCTH pPabOThI IIPOTPaMMBI HAXO-
OIUTCA B TPAMON 3aBUCUMOCTU OT WC-
MIOJIb3YEeMOTO aJITOPUTMA ITOMCKA.
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B paccmMoTpeHHBIX BBIIIE aJIrOPUTMAX
TpedyeTcs IIPOCMOTPETH BECh MACCHUB, Ia-
JKe B TOM CJIydae, eCJIU NCKOMBIHI JIEMEeHT
HaXOAUTCS B MacCHBe Ha IIEePBOM MecCTe.

Ilyist coKpallleHus BpeMeHHU II0MCKa
MOJKHO OCTaHaBJIMBATLCA CpPas3y IMOCJe
TOT0, KaK 3JIEMEHT HalijleH. B aToM ciy-
yae BeCb MacCUB IIPUJIETCS IIPOCMOTPETH
TOJBKO TOT[A, KOTAA HMCKOMBIN 2JI€MEHT
HOCJeTHUN MJIM ero HeT BooOiie (Ipu-
mep 5.3). Iluxka saxkamumBaeT pPaboTy,
Korga OymeT HalgeH MCKOMBINA JIEMEHT
aunbo Korma k = n + 1, T. e. pJIeMeHTa,
COBIAJAIOIIEro C X, He CYIIeCTBYeT.

*IIpu Taxko#l peasMsanuy Ha KasKJIOU
uTepanuu IUKJIAa TpedyeTcs yBeJIUUU-
BaTh MHJAEKC K ¥ BBEIUUCJIATE JIOTTUYECKOE
BbIpasKeHle. YCKOPUTH IIOMCK MOJKHO,
YIIPOCTUB JIOTUYECKOe BhIpaskeHwue. Ilo-
MEeCTHUM B KOHeI[ MAacCuBa JOIIOJIHUITE/Ib-
HBIA BJIEMEHT CO 3HaueHueM x. Torma co-
BIIaJIeHIIe C X 003aTeJIbHO IIPOU30iaeT, 1
MOYKHO He IIPOBEPATH ycJjoBue alk] <> x.
Takoit BcIoMoOraTeJIbHBIN 3JIEMEHT Ya-
CTO HaA3BLIBAIOT «0aphbepoM» WU <«4aCo-
BBIM», TaK KAaK OH IIPEHsITCTBYEeT BbI-
X0y 3a mpejesibl MaccuBa. B mcxXomHOM
MaccuBe Temepb OygeT n + 1 2JIeMeHT
(mpumep 5.4).

5.3. HaxoxkaeHue Bcex 3J1eMEeHTOB,
YIOBJIETBOPAIOIIUX YCJIOBHIO IIOMCKA

Ecam Tpebyerca ompemeauTh KOJIU-
YEeCTBO 9HJIEMEHTOB, VIOBJIETBOPSIONINX
KaKoMy-Iu00 YCJIOBUIO, TO JJIA 3DTOTO
OIIPEeNeIAIOT OTAEJNBHYIO IepPEeMeHHYIO,
3HAUeHVe KOTOpOM yBeauumBaioT Ha 1
KaXIbI pas3, Korma HaWaeH HYKHBINA
ajeMeHT. TaKyio IlepeMeHHYI0 Ha3bIBa-
oT cueryukoM. [[o mavasa mpocmoTpa

IIpumep 5.4%.
dparmMeHT mporpamMMbI:

//TIIVIHEHEIM [TIOUCK C BapbepoM
aln + 1]
k :=1;
while a[k]<>x do

k:==k+1;
ifk=n+1then
writeln('3sieMeHT He HaMmeH')
else
writeln('SyeMeHT HaVIeH
Ha mecTe ', K);

= X;

V. TectupoBaHume.

OKHO BblBOAA
KonmuuecTBO n =

OKHO BbIiBOAA
.KonmqecmBo n=25
DJIeMEHTH MacCCUBa
15671

Upcso x = 7
JJIeMeHT HalgeH
Ha MecTe 4

12345
Umesio x = -2

B COBPEMEHHBIX dA3bIKaX IIPOrpaMMM-
POBAaHMA UCIOJb3YIOTCA OUOJMOTEKH,
cozepsKalue (QYyHKIWU IJA IOUCKA dJie-
MEHTOB B MaccuBax (M APYTUX CTPYKTY-
pax panHbiX). B Pascal ABC.Net raxwue
(DYHKIIMY peasn30BAHBI TOJIBKO [JIS M-
HaMMYECKUX MAaCCUBOB (pasMep MaccuBa
MOMKET HU3MEHATHCA BO BPEeMdA BBIIIOJIHE-
HHAS IIPOrpaMMBbl, 3JIEMEHTBHI HYMepPYIOT-
ca ¢ Hyad). Onucanme QYHKIUNA MOYKHO
HaWTH B cIpaBOUYHUKe B paszaeine «Mero-
bl PACIIIUPEHUA OJHOMEPHBIX IUHAMUYE-
CKUX MAacCHUBOB». [IpuMep MCIOJIH30BAHUA
(yHKI UM NOUCKaA BCEX dJIEMEHTOB MAaCCHU-
Ba, OOJIBINIUX D:

var c
begin

setlength(c, 10);

for var i :=0 to 9 do

c[i] := random(1l, 10);

println(c);

c.FindAll(p —> p > 5). Println;
end.

: array of integer;

5

SJIeMEeHTH MacCHuBa

3JIeMeHT He HalIeH
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IIpumep 5.5.
V. IIporpamma:

var a: array([l..10] of integer;
n, x, k: integer;

begin
write('KosmuecTBo n =');
readln(n);
writeln('SsemMmeHTE Maccuea');
for var i := 1 tondo
read(al[il);

write('Uucio x =");
readln(x); k :=0;

forvar i :=1 tondo
if a[i] mod x = 0 then
k:=k+1;

writeln('B wmaccuse ', k, !
BJIEMEHT (-a,~0B), KPaTHBDL(-X)', X);
end.

VI. TectupoBanue.

OKHO BbIBOAA

KommuecTBo n = 5

OJIEMEHTH MaCCHUBa

12345

Uycno x = 2

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

IIpumep 5.6.
V. IIporpamma:

var a, b: array[l..10] of integer;
n, x, k: integer;

begin
write ('KomnuecTBo n =');
readln(n);
writeln('SmeMeHTE Maccuea');
forvar i :=1 tondo
read(alil);

write('Unucio x =");
readln(x); k :=0;

for var i := 1 tondo
if a[i] mod x = 0 then
begin
k :(=k + 1; b[k] :=1;
end;
writeln('B maccuee ', k, '
3JIEMEHT (-a,—-0B), KPaTHBIM(-X) ', X);
writeln('MecTonosoxeHue ');
for var i := 1 to k do
write(b[i]," ");
end.

9JIEMEHTOB MAacCCHUBa CUETUUKY HYKHO
3aJaTh HauaJIbHOE 3HaueHue, UJIU, APY-
TUMH CJIOBaMl, WHHIIMAJIN3UPOBATH
3HaUeHMWEe IlepeMeHHoU. B ciaydae mon-
cueTa KOJMYECTBA 9JE€MEHTOB, YIOBJET-
BOPAIONIUX YCJOBUIO, CUYETUYUK WHU-
nmuaausupyerca HysjaeMm. s pelreHus
3amaun HYXKHO IIPOCMATPUBAaTL BeChb
MAaCCHUB.

IIpumep 5.5. 3amaH OJHOMEPHBIH
MaccuB u3 n ywuceya. OupenesuTs KOJIu-
YEeCTBO 3JIEMEHTOB, KPATHBIX X B JIMHEN-
HOM MacCHBe.

I. UcxomHble maHHBIE: MacCHUB a, KO-
JIMYECTBO UMCEJ n, MICKOMOE UHCJIO X.

II. PegysbraT: KOJUUYECTBO 3JIEMEH-
TOB, YAOBJIETBOPAIOIINX YCJIOBUIO, — K.

III. AsnropuTM perieHUs 3aJavuu.

1. BBog MCXOOHBIX JaHHBIX.

2. Munnuanamnsanusa cueTuynKa.

3. B nmukJe OymeM nmpocMaTpuUBaTh
BCe UKCJIa B MacCuBe U CPaBHUBATD
C HyJIeM WX OCTaTKHU OT JeJIeHUs Ha
YyueJo X. Ecjiu ocTaToK paBeH HYJIIO,
TO CUETUHMK yBeJauumBaeM Ha 1.

4. BeiBog pesyabTarTa.

IV. Onucanme mnepeMeHHBIX: a —
array([l..10] of integer; n, x, k —
integer.

Eciu HeoO6xogmMo He TOJBKO ITOCUU-
TaTb, CKOJBbKO 9JE€MEHTOB YIOBJIETBOPS-
IOT YCJIOBUIO, HO U COXPAHUTH WHIEKCHI
TaKUX 9JE€MEHTOB, TO IJs JTOT'O MOXK-
HO BOCIIOJIL30BATHCA JOMOJHUTEIbLHBIM
maccuBoMm. CosmaguM HOBBIM MACCHUB b.
Kax Toapko OymeT HaijgeH HeoOXOmu-
MBI DJIEMEHT, ero HHAEKC OyaeT 3aHO-
cuThbca B mMaccuB b. Ilepemennas k Oy-
IeT XPaHUTH HOMEDP IIOCJETHEro 3aHd-
TOrO MecTa B maccuBe b. Buauajse k = 0
(mpumep 5.6).
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ITocsie 3aBeprreHus: PabOTHI IIEPBBIE
k »ayieMeHTOB MaccuBa b OyayT cojep-
JKaTh UHAEKChI UCKOMBIX 3JIEMEHTOB.

Ecnu gns pemrenus 3agaum motrpedy-
I0TCA 3HAUEHUA BCEX HAUJEHHBIX BdJe-
MEHTOB, TO B IIpOorpaMMe BO3MOYKHO Ta-
Koe oOpallleHHe K dJeMeHTaM MaccuBa:
alb[i]]. Azxpec sJemMeHTa B MacCHBe a
OyZer ompenenAThbCS 3HAUEHUEM dJIeMeH-
Ta MaccuBa b 1o azapecy i. Iloa BeIBOga
3HAUCHUII 3JIEMEHTOB B mpumepe 5.6 1o-
CJIeIHUN ITUKJ HY'KHO 3aMEeHUTh Ha

forvar i :=1tokdo

write(al[bl[i]l]," "),

5.4. Penrenue 3ama4y ¢ UCIIOJb30BAHNEM
QJIrOpuTMa JUHEWHOTO MONCKA

IIpumep 5.7. HsBecTHBHI pe3yabTa-
mel IIT mo maremaTuke AJiA n UYeJIOBEK.
OmnpenenuThb, €CTh JIU CPEeIN HUX XOTS Obl
OIH YeJIOBEK ¢ 0aJIJIOM BBIINIE x. 3HaUe-
HIe X BBOAUTCA C KJaBUATYyphl. Pe3yib-
TaThl SK3aMeHA IIOJYYUTH CJIYUYaAHHBIM
obpasom.

1. Ucxomuble maHHBIE: MAacCUB a, KO-
JUYECTBO UMCEJ n, YUCJO X.

II. Pesynbrar: coOOIeHWE COOTBET-
CTBYeT YCJIOBUIO 3aaYMu.

III. AsnropuTM pellleHus 3aJajuu.

1. BBox nMcxXOmHBIX HAaHHBIX.

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

3. Ecam Bechb MaccWMB IIPOCMO-
TPeH, 3HAYUT, B MCXOJAHOM MacCHuBe
HeT »JJIEMEHTa, Y/AOBJIETBOPSIOIIETO
YCJIOBUIO 3aJaui, WHAUe BBLIBOAUM
HOMep HaMJeHHOTO JeMeHTa.

IV. Onucanmne mnepeMeHHBIX: a —
array[l..20] of integer; n, x, k —
integer.

IIpumep 5.6. IIpodonscenue.
VI. TectupoBaHue.

OKHO BbIBOAA

| KoomuecTBO N = 5
DJIEMEHTH MaccCHBa
6 3245

Umcio x = 2

B maccuBe 3 sjemeHT (-a,-0B),
KpPaTHHM (-x) 2
MecTonomnoxeHue

134

IIpumep 5.7.
V. IIporpamma:

var a: array[l..20] of integer;
n, x, k: integer;

begin
write('KomnuecTtBo n =');
readln(n);

writeln('SmemeHTr Maccuea');
forvar i :=1 tondo
begin
a[i] := random(0,100);
write(al[il," ");
end;
writeln;
write('Umucio x =");
readln(x);
//TIVIHEHEI [IOUCK C 6apbepoM
aln+l] :=x + 1;
k =1;
while (a[k] <= x) do
k =k + 1;
if k = n+l then
writeln('Her Takux')

else
writeln('STo uesyioBexk c Nt ',
k, ', ero Gann - ', alk]);
end.

VI. TectrupoBanue.

OKHO BbIBOAA

KomuecTBo n = 10

SJIeMeHTH MaccuBa

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

270 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('KonmnuecTBO TOUek n =');
read(n);
writeln(n);
forvar i := 1 tondo
begin
X[i]:= random(-200,200);
Y[i]:= random(-200,200);
end;
writeln('Panuyc okpyxHOCTM');
read(R);
writeln(R);
{IlocTpoeH e OKPYXHOCTHU U
oceM KOOpIOMHAaT}
circle(200,200,R);
1ine(0,200,400,200);
1ine(200,0,200,400);
k1l :=0; k2 :=0;

forvar i :=1 tondo
if X[1]*X[1i]+Y[1]*Y[1]<=R*R then
begin
k1l :=k1 + 1;
SetPixel (X[i]+200,200-Y[1i],
clred);
end
else
begin
k2 :=k2 + 1;
SetPixel (X[1]+200,200-Y[i],
clblue);
end;

if k1 > k2 then
writeln('BryTpu 6osbue')

else

if k1<k2 then
writeln('CHapyxu Oosibie')

else
writeln('llopoBHy"')

end.

IIpumep 5.8. B 1Byx auHeNHBIX Mac-
CUBAX X W y, 3aJJaHHBIX CIAYYaWHBIM 00-
pasoM, XpaHATCA KOOPAUHATHI TOUYEK
miaockoctu (—200 < X[i], Y[i] < 200).
OnpenennTh, KaKUX TOUYEK OOJbIIIE —
JeKaIuxX BHYTPU WUJIW CHApPYs:Ku obJia-
CTH, OrPAHMUYEHHON OKPYsKHOCTBIO pa-
Imyca R ¢ IIeHTPOM B HauaJie KOOPAUHAT
(Gymem cumTaTh, YTO TOUKH, JIesKalllue
HA OKPY’KHOCTH, JIeXKaT BHYTpPHU o0Jia-
ctu). IlocTpouTh OKPYKHOCTHL U TOUKMU.
Toukmn, npumHAAJEKAINNE BHYTPEHHEN
o0JacTi, HAPHUCOBATh KPACHBIM IIBETOM,
a BHeIIIHel 00JacTh — CHUHUM IIBETOM.

I. Ucxomuble maHHBIE: X, Y — MAacCCHU-
BBI UHMCeJI, R — paguyc OKPYKHOCTH, n —
KOJIMUYECTBO TOUYEK.

II. PesynbTaT: pUCyHOK, COOTBETCTBY-
oI YCJIOBUIO 3aJauu, WM COOOIIeHUe:
«BHyTpU TOouek Oosbliie», «CHaAPysKU TO-
uyeK OoJbIiey mau «Touexk IMOPOBHY>».

III. AsnropuTM pelreHUs 3aJaduu.

1. BBox ncxomHBIX HAaHHBIX.

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

3. Bynem mpocmarpuBaTh BCe TOU-

KA U I KaXXKAOU IIPOBEPATH IIPU-

HaAJeXHOCTh obOjactu. Ecam X +

+ Y? < R% TO TOUKa JIeKUT BHYTPU
o0sacTH, TOTa YBEeJIUUYUM 3HAUEHUe
cueTunKa k1l #Ha 1, eciu HeT, TO yBe-

JuuuM Ha 1 3HaueHHe cueTuymKa k2.

4. CpaBHUM 3HaueHuA k1l u k2 u

BBIBEJIEM Pe3yJIbTAarT.

5. ITocKOJIbBKY KOOpAMHATHI TOUEK

mpuHaagesxar orpesky [-200, 200],

TO OCH KOODPAWHAT MOKHO HAPUCO-

BaATh IIEPECEKAIOIMMUCA B TOUKeE

¢ xoopmuuaramu (200, 200). dasa

mpeoOpa3oBaHUA KOOPAMHAT TOUYEK

B SKpaHHBbIe HY/KHO K 3HAUEHUIO ab-



§ 5. MNounck 21eMeHTOB ¢ 3aJaHHbIMKY CBOCTBaAMM

43

cruccel npubaBuTh 200, a 3HaAUEeHMUE

OpAMHATHEI HY:KHO OTHATH orT 200

(ochb Y Ha 9KpaHe HaAIIpaBJieHA BHUS3,

IIO9TOMY HYJKHO IIOMEHATH 3HAK Op-

nuHaTbl). CTPOUTH TOUKU MOJKHO B

TOM Ke ITMKJEe, B KOTOPOM ITPOMC-

XOAUT IIPOBEPKA.

IV. Ontucanme mepeMeHHBIX: X, Y —
array[1..1000] of integer; n, k1,
k2, R — integer.

IIpumep 5.9. Ha ckimame xpaHsTcs
MyCcThle ANMUKU OJA YIaKOBKU TOBapa.
WsBecTHO, UTO Macca OZHOTO THaKeTa C
KoH(peraMu x KIr. KakoBa cymMmapHas
Macca IMaKeToB C KOH(MeTaMu, KOTOpHIEe
MOXKHO yIIaKOBaTh B TaKue ANUKHU, 3a-
TIOJTHUB AIIUK IEJTUKOM?

1. UcxomHuble maHHBIC: MAacCuUB a, KO-
JUYECTBO UMCEJI N, YUCJO X.

I1. PesysbraT: KOJIMYECTBO SAMTUKOB — K,
cyMMapHas macca — S.

III. AsropuTM pelteHUs 3aJaduu.

1. BBox ncxomHBIX HAaHHBIX.

2. Mannuanns3anusd CcUeTUMKa U
3HauUeHusd CyMMBI: k := 0; S:= 0.

3. IIpocmarpuBasg MaccuB, IIPO-
BepUM, SBJISAETCS JIU TEeKYIUii aje-
MEHT YMCJIOM, KPaTHBIM x (B 3TOM
cilyJae AWK OymeT 3aIlOJHEeH IeJu-
kom). Kak ToIbKO sJeMeHT HaijeH,
yBeJUUYNM cUeTuuK k Ha 1, a mepe-
MEeHHYI0 S — Ha 3HaueHue HalifeH-
HOT'O dJIEMEHTa MaccuBa.

4. BeiBog pesyJbTarTa.

IV. Ontucanme mnepeMeHHBIX: a —
array([l..20] of integer; n, x, k, S—
integer.

IIpumep 5.10. ImeeTcs cuucok MaJib-
ynkoB 10 B KJjacca u pesyabTaThl UX
boera ma 100 m. [lga cmaum HOpMAaTHBA

IIpumep 5.8. IIpodonicenue.
VI. TectupoBanue.

- ke dil

KomisislTas sousk e 00
F'lmﬂl: m.':-mum-

rw/ \
;8 /

IIpumep 5.9.
V. IIporpamma:

var a: array [1..20] of integer;
n, x, k, S: integer;

begin
write ('KonmnuecTtBo ammkoB:');
readln(n);

writeln('BMecTMOCTb AUMKOB');
forvar i :=1 tondo
read(ali]);
write('"Macca xoHbeT:'"); read(x);
k :=0; S :=0;
forvar i :=1tondo
if a[i] mod x = 0 then
begin
k:=k+1;
S =S+ ali];
end;
writeln('Ha cknazne',k,'am.");
writeln('CymmapHasa macca', S);
end.

VI. TectupoBanue.

_ OkHo BbIBOAA

| KOJIMYeCTBO AIMKOB: 8
BMEeCTMMOCTL SIIMKOB

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

Ha ckiyame 3 sm.
CymmapHasa Macca 60

VII. Awnanus pesyabraroB. SmMuku,
Y OBJIETBOPAIOIIVE YCIOBUIO 3aaUl, IMe-
foT Bec — 15, 25 u 10.



44 [nasa 1. AnropuTMbl 06pPaboTKN MaccUBOB

IIpumep 5.10.
V. Ilporpamma:
var r: array [1..20] of real;

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

begin

writeln('KommuecTro yuammxcsa: ');
readln(n);
writeln('"®¢avmmnms v pezynbTaT: ');
forvar i :=1 tondo

begin

readln(fam[i]);
readln(r[i]);
end;
writeln('®aMuarm He cOaBIIMX
HOpMaTuB:');
k :=0;
forvar i :=1 tondo
if r[i] > 16 then
begin
k:=k+1;
writeln(fam([i]);
end;
writeln('He comasnm HopmaTtue:', k);
end.

VI. TectupoBanue.

OKHO BbIBOAA
KonuuecTBO ydammxCs:
5

daMunma U pesyJsbTaT:
JIBaHOB

13.5

IleTpoB

14.0

Cumopos

21

Kopomnes

16.1

Bepewmeit

15.9

daMunMy He cOaBUMX HOPMaTHUB:
CunopoB

Kopomner

'He cpamm HopMaTms: 2

VII. Amanus pesynbratoB. Pesymbprar
Cupoposa 21, a Koposesa 16.1, uTo mpe-
BBIIIIAET HOPMAaTHUB.

Heo0X0aMMO MHpPoOeKaTh AUCTAHIIUIO He
06osee uem 3a 16 c. BeiBecTu hamuanu
yyalmxcsda, KOTOpPble He BBIIOJIHUIN
HopMaTuB mo Oery. CKOJIBKO TaKHX yua-
IuXcsa B Kjacce?

I. UcxomHble maHHBIE: MACCHUBBI fam
(bamunuu yuamuxcs) u r (pesyabTaThbl
0era B CeKyHIaX), KOJUYECTBO yUaIUX-
cd n.

II. PegysnbraT: damMuaum Tex yua-
II[UXCs, KOTOPbIe He BBHIMOJHUJIN HOpMA-
THUB II0 Oery.

III. AsnropuTM pelnreHUs 3aJaduu.

1. BBog nCXOAHBIX NAHHBIX.

2. Nannuanusammusa CUeTUMKA:
k:=0.

3. Bynem mpocmaTpuBaTh MACCHUB
C pe3yJibTaTaM’ U IIPOBEPATDH, ABJIA-
eTcs JU TEeKYIIUH 5JeMeHT UYHCJIOM
6ouibitie 16 (mopmartus He chpan). Ec-
JIX TaKoe 3HaueHUe HaWIeHO, TO BBI-
BeJleM 9JIeMeHT MaccuBa fam C COOT-
BETCTBYIOIIIMM HOMEPOM U YBEJIUUUM
3HaUeHMe cueTunKa Ha 1.

4. BeiBoj 3HAUEHUA CUETUHKA.

IV. Onucanue mnepemMeHHBIX: fam —
array[l..20] of string; r — array[l..20]
of real, n, k — integer.

IIpumep 5.11%. 3amaH OZHOMEPHBIH
MaccuB u3 N 1ensix umces. OmpeneanTb
KOJIMUECTBO 3JIEMEHTOB, KOTOpPLIE SBJIS-
orca yuciamu Cvura. (Hucao Cmura —
9TO TAKOE COCTaBHOE UMCJIO, CyMMa (P
KOTOpPOr0 paBHaA cyMMe ITu(p BCEX €ro
MIPOCTBIX coMHOMKUTeder.) Hampuwmep,
ypcgom Cmura asiaserca 202 = 2 x 101,
MOCKONMBKY 2+0+2=4,u2+1+0+1=4.

I. Ucxomuble JaHHBIE: & — MAacCUB UU-
ceJl, n — KOJIMYEeCTBO UHCEJ B MACCUBE.

II. Pesgyabrar: uncaa CMura m ux Ko-
JIMYECTBO B MacCuBe.

III. AnropuTrm perieHus 3ajgaumn.
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1. BBog MCXOOHBIX JaHHBIX.
2. Nannuanusamusa cueTumKa:
k :=0.
3. Bynem 1mpocmaTpmBaThL KaiK-
OBIA SJEMEHT MaccuBa U OIIpeje-
JATh, $ABJAAETCI JU OH YUCJIOM
Cvmura. [[ns TpoBEepKU CO3AaAUM
¢dyHKIIUIO check, KoTopad Oyaer mo-
JydyaTh B KauecTBe IlIapaMeTpa bdJie-
MEHT MacCHUBa, a TaKsKe BO3BpaIllaTh
3HAUeHWe true, eCcJU YUCJO ABJIAET-
ca uucaom Cmwura, m false B mpo-
THBHOM CJIyYae.
3.1. Haitizem cymmy nudp
quca.
3.2. Bynem packJjagbIBaTh YIiC-
JIO Ha IIPOCThIe MHOMKUTEJIU U IJI
KasKJIOr0 MHOMKUTENIS HAXOIUTh
cyMmy nudp.
3.3. Hnsa pasmoKeHHUs UUCIa
Ha IIPOCThIe MHOMKUTEJU OymeMm
IeJUTh €ero cHauaja Ha 2 (TIoKa
neauTcs), 3areM Ha 3. Ha 4 uwmc-
JI0 yiKe JeIuTheA He OyneT, Oymem
IeJUTh eTo Ha D U T. 1. SaKOHUYUT-
cs pasJioyKeHUe Torma, KOrha IIo-
cje BCeX JeJeHWH YHCJIO0 CTAHeT
paBHBIM 1.
4. Takyxke HaM IOHaAZOOUTCA
GYHKIIUS sum, KOTOpas A UIC-
Ja OymeT BO3BpAINATh €r0 CYMMY
oudp.
IV. Ontucanme mepeMeHHBIX: a — ar—
ray[l..100] of integer; n, k — integer.
IIpumep 5.12*% BamaH OmTHOMEPHBIH
MacCHUB M3 n CTPoK. KasKkaas cTpoka saB-
JsdeTcAa TPeIJIOKEeHNeM U3 CJOB, pasie-
JeHHBIX mpobemamvu. HaliTu u BbIBECTU
Te MPeNJIOKEHIsI, 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;
while x > 0 do
begin
s :=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;

//pasioxerne Ha MPOCTHE MHOXUTEIIN

while x <> 1 do
begin
while xmod d = 0 do
begin
s2 :=s2 + sum(d);
x = xdiv d;
end;
d:=d+1;
end;
check := sl = s2;
end;
begin
writeln('KonmuuecTro');
readln(n);
writeln('SnemenTr');
forvar i :=1tondo
read(ali]);
k :=0;
writeln('Uuciaa CmuTa');
forvar i :=1tondo
if check(a[i]) then
begin
inc(k);
write(ali]l, " ");
end;
writeln;
writeln('Bcero - ', k);
end.
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IIpumep 5.11*%. IIpodonicerue.
VI. TectupoBaHuUe.

OKHO BblBOAA . OKHO BbIBOAA@

KosmmuzecTBO KommuuecTsO
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 ="' +x;
len := length(x);
forvar i :=1 to len - 1 do
if (x[i] =" ") and (x[1+1] <>"")
then
inc(s);
check :=s;
end;
begin
writeln('KonmnuecTro');
readln(n);
writeln('SnemeHTH');
forvar i := 1 tondo
readln(alil]);
k :=0;
writeln;
writeln('Vickomele cTpoxm:');
forvar i :=1 tondo
if check(a[i]) mod 2 <> 0 then
begin
inc(k);
writeln(a[il);
end;
writeln('Bcero - ', k);
end.

I. UcxomHble OaHHBIE: a — MAaCCHUB
CTPOK, n — KOJMUYECTBO CTPOK B MacCHUBE.
II. PeaysbTaT: MCKOMBIE CTPOKHU U WX
KOJIMYECTBO.
III. AsnropuTM peleHus 3aJavu.
1. BBog uCXOAHBIX JAHHBIX.
2. Naunuaansanusa cueTuUnKa:
k :=0.
3. Bynem 1mpocMaTpuBaTL KaiK-
IYI0 CTPOKY U OIPeIeATh, CKOJIbKO
B Hell cJyioB. [ia mpoBepKu cospma-
oM (QYHKIMIO check, Koropas Oy-
JIeT TIOJIyYaTh B KauecTBe mapaMeTpa
BJIEMEHT MacCHUBa 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
MpeaJosKeHnsA, KpoMe TIEePBOTO,
CTOUT TPOoOesI, CJIOBO HAUMHAETCS
C CUMBOJIa, KOTOPBII ITPoOeioM He
ABJIAETCH.

3.2. [lobaBuM 1pobes Iepen
MEPBBIM CJIOBOM, TOTZA KOJU-
YeCTBO CJIOB OyIeT OIpenessaThb-
¢ KOJMUYECTBOM COUYETAHUII IIap
CHMBOJIOB: po0eJs 1 He mpobel.

IV. Onucanme mepeMeHHBIX: a —
array[l1..100] of string; n, k —
integer.

IIpu BBOZIe HAHHBIX AJIA TECTUPOBAHUS
IIporpaMMbl HYsKHO IIOMHUTD, YTO IIOCJIE
KaKJOTr0 TMPeAJoKeHUs Heo0X0amMO
HasKmMaTh Kjasuiry Enter.

B pmanmHOM ciyuae cTpoKa KakK THUI
ITaHHBIX MOMKET He COOTBETCTBOBATH
CTPOKe B OKHe BbIBOAa. B mpumepe 5.12
BBOJATCS 3 CTPOKI:

1. «<MHorme KoMIaHuM paspabaThIiBa-
IOT CBOU IIpaBuJIa 1o 0 OPMIEHUIO KOAa».



§ 5. MNounck 21eMeHTOB ¢ 3aJaHHbIMKY CBOCTBaAMM

47

2. «B HUX mponucaHbl TaK:Ke IpaBuU-
Jia UMEHOBAHUSA ITePEeMEeHHBIX».

3. «Kommanusa Microsoft wucmosbsyer
TaK Ha3bIBAEMYIO «BEHTEPCKYI0 HOTAIIHIO».

B oxmHe BBIBOJA KOJUYECTBO CTPOK
MO:KeT ObITH 0O0JIbIlle (Ha PUCYHKe ux 6).

To, KaK OYAYT BBITJIANETH BBOAUMBIE
CTPOKU B OKHE BBIBOJA, 3aBUCHUT OT IITH-
puHbl OKHa mnpujokeHus PascalABC.
NET. Ha O6oJbIlIOM MOHHTOPE, €CJHn
OKHO IIPUJIOYKEHUS PasBEepPHYTO Ha BeCh
9KpaH, CTPOK MOXKET ObITH TPH.

KoMnuiAaTop ompemesiser, UYTO BBOJ
CTPOKM B3aKOHUYEH, ecjau Obljaa HasKkara
kJygaBuina Enter. Buenrnuii Bug cTpox B
OKHEe BBIBOJIa IJI KOMIMJIATOPA HE UMe-
eT 3HAUeHU.

IIpumep 5.12. IIpodonicerue.
VI. TectrupoBanue.

OKHO BbiBOAA
KommuecTBO

'3

DJIEMEHTH

MHOTMe xoMnaHuu paszpabaTHBaT
CBOM IIpaBmiia IO OQOopMIISHMIO KoZa .

B HMX NPOIMCAaHH TaKXe MIpaBuia
VIMEHOBaHMS [I€PEMEHHHX .

KoMmnaumsa Microsoft mcnomp3yer Taxk
Ha3HBaEeMyl «BEHTEPCKYID HOTaLMIO» .

VICKOMEIE CTPOKM

B HMX NPOIMCAaHH TaKXe IpaBuia
VIMEHOBaHMS [I€PEMEHHHX .

KoMmnanmsa Microsoft mcnomp3yeT Taxk
Ha3HBaEeMyl «BEHTEPCKYID HOTaLIMIO» .

Bcero - 2

1. Y10 Ha3bIBAOT NocnegoBaTesibHbIM MONCKOM?
* | 2. Kak onpegenutb, 4TO B MaccumBe Obll HAWOEH 3NeMEHT C onpefeneHHbIMU CBOW-

cTBammu?

3. Anqa yero MCNoNb3YyKT NepemMeHHble «CYETUUKU»?

4. Y10 Takoe vHMunanmndaums nepemMeHHon?

@ YnpaxHeHus

1 [Ons npumeporB 5.1 —5.3 BbINONHUTE NepeyvucrieHHble 3ajaHus.

1. 3amoJsiHuTe TAOJIUILY.

Ne n Maccus

1 5 214720 16

2 5 23456

3 7 2468101112
4 5 6391215

b4 PesynbraT
20

2. [lo6aBbTe B TAaOJIUITYy CBOW NaHHBIE, TAKUE, UTOOBI MCKOMBIN 9JI€MEHT ObLI
IIePBLIM B MACCHUBeE; IIOCJEJHUM B MacCUBe.

3. Kakoii oTBeT BbIJACT KaKJas U3 IPOrpaMM, €CJU B MacCHBe HECKOJIBKO
9JIEMEHTOB, YAOBJIETBOPAIOINUX yca0BUIO 3amaun? [Touemy?

4. Yto HYXHO U3MEHUTh B IIporpaMme 5.2, 4ToObI BBILABAJICA HE IIOCJIeTHUNI
13 HAWJIEeHHBIX 5JIEMEHTOB, a IIePBBIH?
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5. UTo HY»KHO U3MEHUTH B IIporpamMme 5.1, uToOBI BhIgaBaJiCs He IIOCJIeTHUIHA
13 HAWJIEeHHBIX 9JIEMEHTOB, a IIePBBIH?

6. smenure ycjioBue IUuKJa while mpumepa 5.3 Tak, U4TOOLI HCIIOJIbL30Ba-
JIach JIOTHYECKAas omeparus not.

2 PocT yHalwmxcs Knacca npeacTaeneH B Buae maccuea. OnpeaenuTte KONMHYecTBO y4a-
LLIMXCSI, POCT KOTOPbIX 6Ofblle CPpeaHero pocta no Knaccy.

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

4  3BecCTHbI OaHHble O nowagn n CcTpaH (B MJTH KB. KM) N 4YNCNEeHHOCTN HaceneHus
(B MITH )KVITeﬂeVI). BeiBegute HOMepa Tex CTpaH, MJIOTHOCTb HaceneHnsa KOTOpPbIX 6onbLle x.

5 [nsa ynpaxHeHus 4 no6aBbTe BO3MOXHOCTb BBOAWUTbL M BbIBOAUTb HA3BaHWUSI CTPaH.

6 ' Onpepnenute, eCTb N1 B IMHEMHOM MaccuBe XOTS Gbl OAMH 3NIEMEHT, KOTOPbIN ABNSeT-
CAl HEYETHbIM YMCIIOM, KpaTHbIM 7. Ecnu ga, To cnegyeT BbIBECTU €ro HOMep.

7* B nuHerHOM maccuBe HamguTe U BbiBeOUTE BCE MPOCTblE YMCa C HEYETHOW CyMMOM
umdp. YKaxunTe, CKOIbKO YMcCen BbIBENN.

8" B nuHeiiHOM MaccuBe HanWguTe U BbiBeguTe Bce uucna Apmctpodra. (Yucrnom Apwm-
CTPOHra HasbiBaeTCA Takoe 4YMUCNO, KOTOPOE PaBHO CyMME CBOMX LMAP, BO3BEOEHHbIX B
CTErneHb, PaBHY KONMYEeCTBY ero undp. Hanpmumep, Yncnom ApmMCTpoHra siBASIeTCS YUCIO
371 : 371 = 3% + 78 + 13 = 27 + 343 + 1.) YKaxure, CKONbKO YMCEN BbIBENN.

9 3apaH ogHOMEPHbI MaccuB U3 N cTpoK. Kaxas cTpoka siBNsieTcsa npeanoXeHnem u3
CNoB, pasfesieHHbIX npobenamu. Hagute v BbiBeauTe Te NPensioXeHus, B KOTOPbIX eCTb
CNoOBa, Ha4yMHaKOLMECS Ha FMACHYH (CTPOYHYHO UMW MPOMUCHYHO).

§ 6. MakcumanbHbIA U MUHUMAarbHbIA 3JIEMEeHTbl MaccuBa

IIpumep 6.1.
V. Ilporpamma:

var a: array(l..20] of integer;
n, max: integer;
begin
write('KonmnuecTBo n =');
readln(n);
writeln('SmemMmeHnTE Maccuea');
for var i := 1 tondo
read(ali]);
max := al[ll;
for var i := 2 tondo
if a[i] > max then

max := alil;
writeln('"MaxkcumywMm = ', max);
end.

6.1. ITouck MaKcuMaJbHOTO
(MUHMMAJHHOTO0) 3JIeMEeHTa B MaCCHBe

OueHb YaCTO IJIs PeIIeHUS 3agauu
TpebyeTcs HAXOOUTH HE 3aJaHHBIN dJe-
MEHT MacCuBa, a MaKCUMAaJbHBIN (Hau-
OOJIBININI) WJIM MUHUMAJbHBIA (Hau-
MEeHBIIIN).

Paccmorpum 3amauy HaXOMKIAEHUSA
MaKCcUMaJbHOTO dyieMeHTa. Eciu B mac-
CUBe OMWH-eIWHCTBEHHBLIN JJIEMEHT, TO
OH ¥ eCcTh MaKcCHUMaJbHbIA. Ecam aie-
MEHTOB 0OJIbIIIE OZHOT'0, TO MaKCUMAaJIb-
HBIM B MacCUBe U3 1 3JIEMEHTOB SIBJISET-
csA MaKCUMyM M3 a[i] U MaKCHUMAaJbHOT'O
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cpenu mepBbIX i-1 ajmemeHTOB. Haxomuth
MaKcUMyM OyZeM TOCJIefoBaTeJIbHO,
CpaBHUBAS TEeKYIIINH 9J€MeHT C MaKCHU-
MyMOM, HaNJeHHBIM HA IIPEIbIIYINeM
mare. Ecam Tekymuii ajieMeHT 0OJIBIIIE,
TO 3HAUEHWe MaKCUMyMa, HalJeHHOoe Ha
MpeabIAYyINeM Iare, HY:KHO OOHOBUTH
(upumep 6.1).

JaHHBIA aJrOpUTM HAXOAWUT 3HaAUe-
HUEe MAaKCHUMAaJbHOTO 3JIEMEeHTa, HO He
TO3BOJISIET OIPENeJUTh, Ha KaKOM Me-
CTe B MacCHBe PAaCIIOJIOKeH 5TOT MaKCHU-
MaJILHBIH 5JIEMEHT.

Bynem wcmosb3oBaTh IepeMEHHYIO
n max JJs XpaHeHus WHIeKca MaKCH-
MaJIbHOTO 3dJIeMeHTa. JSHaueHue Iepe-
MEeHHOHA n_max OyJIeT u3MeHAThCSA TOrja,
Korma wu3MeHsieTCs 3HaueHue MAaKCH-
MaJIbHOTO aJjieMeHTa (mpumep 6.2).

Eciu B MaccuBe HECKOJBKO dJEeMEH-
TOB WHMEIT MaKCHUMaJbHOEe 3HaueHwue,
TO 3HAUEHMEM IIepeMeHHOU n max OyneTr
UHIEKC IepBoro m3 HuX. Eciu Mcmosisb-
30BaTh YCJOBHUE a[i] = max, TO IIepeMeH-
Hasg n max OyJeT XpaHUTL WHIEKC II0-
cJeTHEero 13 MaKCUMAaJbHBIX 9JIEMEHTOB.

B cayuae, xorga msBecTeH MHIEKC i
9JIEMEHTAa MAacCuBa, 3HAUEHHWE DJIEeMEHTa
MOJKHO IIOJIYUUTh, OOPATUBIINCHL K dJje-
MeHTy 1o umHAeKcy: al[i]. Iloatomy mmpm
MONCKe MAaKCHMAaJbHOI'O 3JeMeHTa [0-
CTATOYHO XPAHHUTh TOJBKO €ro MHIEKC
n max. 3HaUYeHWe MaKCHUMAaJbHOI'O dJie-
MeHTa — a[n _max] (mpumep 6.3).

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

IIpumep 6.1. IIpodonscerue.
VI. TectupoBanue.

OkHO BblBOAA

KommuecrBo n = 5

SJIeMEeHTH MaccHuBa

12632

MakcyMyM = 6
IIpumep 6.2.

V. IIporpamma:

var a: array[l..20] of integer;
n, max, n_max: integer;

begin
write ('KonmnuecTtBo n =');
readln(n);
writeln('SneMmeHTH Maccuea');
forvar i :=1tondo
read(ali]);
max := al[l]; n max :=1;

for var i :=2 tondo
if a[i] > max then

begin
max := a[i]; n max :=i;
end;
writeln('MakcumyMm = ', max);

writeln('Ero mecTo ', n max);
end.

VI. TectrupoBanue.
OKHO BbIBOAA

KonmmuuecTBO n = 5
SJIEMEHTE MacCHBa
25 351
MaxkcumyMm = 5

Ero mecTo 2
IIpumep 6.3. PparMeHT TPOrPAMMBI:

n max :=1;
for var i :=2 tondo
if a[i] > a[n_max] then
n max :=1ij;
writeln('MaxkcumyMm =',a[n_max]);
writeln('Ero mecTo ', n max);

IIpumep 6.4. @PparMeHT TPOrPAMMBI:

n min :=1;
for var i :=2 tondo
if a[i] < a[n_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
writeln('KomnuecTBO
CIIOPTCMEHOB');
readln(n); writeln('Bpemsa');
forvar i :=1tondo
read(al[il);
//TIOMCK MMHVMAaJIbHOTO BJIeMEeHTa
n min :=1;
for var i := 2 tondo
if a[i] < aln_min] then
n min :=1i;
writeln('lloBSegmuresib — JIBDKHUK
HOMep ', n_min);
writeln('Ero Bpemsa - ', a[n min]);
end.

VI. TectupoBanue.
OKHO BbIBOAA

KommuyecTBO 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 ('KomnuecTBo n =');
readln(n); writeln('Umucna');
forvar i :=1tondo
read(al[il);
//TIOMCK MMHVMMAJIbHOTO 3JIEMEeHTa
min := alll;
for var i :=2 tondo
if a[i] < min then
min := alil;
//TiofcueT KOIMUeCTBa
k :=0;
forvar i := 1 tondo
if a[i] = min then
k =k +1;
writeln('"MuHMMabHEM ', min);
writeln('Bcrpernincs 'k,
' paz(=a)');
end.

6.2. Penrenne 3amau ¢ MCIOJIb30BaAHUEM
aJIropuTMa MOMCKa MaKCHMAaJbHOI'O
(MHUHMMAJIHHOTO0) 3JI€MEeHTa

IIpumep 6.5. B maccuBe xpaHUTCSA
nHpOpMAIUA O pesyJbTaTax CIOPTCMe-
HOB, YYaCTBYIOIIUX B JIBIXKHOM T'OHKE.
OnpenesuTh pe3yJabTaT MHOOETUTENSA U
ero HoMep.

I. Ucxonuble paHHBIE: MacCUB a —
YuCJIa, ABJSIONAECS BPEMEeHeM IPOXO0K-
IEeHUS TPacChl, KOJHUUYECTBO CIIOPTCME-
HOB — n.

II. PegysnbraT: aln min] — MWHU-
MaJbHOE BpeMs, n min — HoOMep IIobe-
OUTEJIA.

III. AsnropuTM™ perteHus 3aJavuu.

1. BBox ncxoaHBIX HAHHBIX.

2. J[IJis pelteHUs 3aaun BOCIOJIb-
3yeMcsa aJTOPUTMOM IIOMCKA MUHU-
MaJILHOT'O dJIeMEeHTa B MacCHUBe U ero
HoMmepa (mpumep 6.4).

3. BriBox pesyibrara.

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

IIpumep 6.6. OmpemenuTb, CKOJBKO
pas B JIMHEHHOM MacCHUBE€ BCTpPeuaeTcs
BJIEMEHT, PaBHBLII MUHUMAJbLHOMY.

I. cxomHble maHHBIE: MacCUB a, KO-
JINYECTBO YMCeJI n.

II. PesynbTaT: min — MHUHUMAJbHBIN
3JIEMEHT, kK — KOJMYeCTBO MHUHHMAJIb-
HBIX.

III. AsnropuTM™ perieHus 3aJavuu.

1. BBog MCXOOHBIX TAHHBIX.

2. ITorck MUHMMAJIBLHOTO dJIEMEHTA.

3. JIuHeHBIA IIOMCK 9JIEMEHTOB,
PaBHBIX MUHHMAaJbLHOMY.

4. BerBox pesyJibrara.
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IV. Onucanme mnepeMeHHBIX: a —
array[l..20] of integer; n, min, k —
integer.

IIpumep 6.7. 3agan MaccuB U3 CJIOB
pasanuyHOM AJuHBI. HaliTm B HeM camoe
IJUHHOE U caMoOe KOPOTKOEe CJIOBO.

I. UcxomHble maHHBIE: MacCHUB a, KO-
JIUYECTBO CJIOB n.

II. PegyspraT: min s — camoe KO-
POTKOEe CJIOBO, max S — caMoe AJUHHOe
CJIOBO.

III. AsropuTM™ pelnreHUs 3aaquu.

1. BBog ucxogHBIX JaHHBIX.

2. Ilouck camMoro KOpPOTKOTO CJIO-
Ba. CaMoe KOpPOTKOE CJIOBO — CJIO-
BO, B KOTOPOM MUHUMAJbHOE KOJIU-
YeCTBO CHUMBOJIOB. /i ero momcKa
MOXKHO BOCIIOJIb30BATHCA AaJITOPUT-
MOM TIOVICKa MUHMMAJIBHOI'O 3JIeMeH-
Ta B MaccuBe. OgHAKO, ecjiu CpaB-
HUBATh CAMU BJIEMEHTHI MaccuBa, TO
cpaBHeHUe OyZeT TPOUCXOAUTH He II0
nnune!. JI1A cpaBHEHMS CTPOK IIO
IJIVHEe HYKHO KCIIOJIb30BaTh (PYHK-
U0 BBIYUCJIEHUA [AJIUHBI CTPOKU
length.

3. [In1a 1momMcKa caMoro AJIMHHOI'O
CJIOBA MOJKHO WCIIOJB30BATh aJIr'o-
PUTM IIOMCKA MaKCHUMAaJbHOTO B3Je-
MEHTa ¥ CpPaBHUBATHb JJIEMEHTHI C
HUCIIOJIb30BaHUEM (OYHKIIUU BBIUYKC-
JIeHUdA OJIUHBI CTPOKU length.

4. BeiBog pesyJbTaTa.

IV. Onucanme mepeMeHHBIX: a —
array[l..20] of string; n — integer;
min s, max s: string;

IIpumep 6.6. IIpodoncenue.

VI. TectupoBanue.

OKHO BbIBOAA
|KonuuecTBO n = 5
Uucia

31211
MyHMMAJILEHELL 1
Becrperunca 3 pasza(-a)

IIpumep 6.7.

V. IIporpamma:

var a: array [1..20] of string;

n: integer;
min s, max_s: string;

begin

write('KosmuecTBo n =');
readln(n); writeln('CyioBa');
forvar i :=1 tondo
readln(a[i]);
//TIONCK KOPOTKOT'O CJIOBA
min s :=alll;
for var i :=2 tondo
if length(ali]) < length(min_s)
then
min s :=afli];
//TIOUCK OJIVMHHOTO CJIOBA
max_ s := a[l];
for var i :=2 tondo
if length(ali]) > length(max_s)
then
max s :=alil;

writeln('Koporkoe - ',min_s);
writeln('InmHHOEe — ',max s);
end.

VI. TectrupoBanue.

OKHO BbIBOAA
KosmuyecTBO n = 5
CirsioBa

Bce

Ioporm

BenyT

B

PumMm

Koporkoe - B
InmMHHOE — IOOpPOoTIU

! CpaBHEHUE CTPOK OCYIIECTBJISAETCS JeKCHKorpaduuecku: sl < s2, ecau AJs IIePBOTO He-
COBIIQJAIOIIEr0 CUMBOJIa C HOMEPOM 1 BepHO HepaBeHCTBO sl[i1] < s2[i] uam BCce CUMBOJIBL

CTPOK COBIaLalT, HO sl Kopoue s2.
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IIpumep 6.8.

V. IIporpamma:

uses graphABC;
var a: array(l..20] of integer;
n, max, h, x, yl, y2: integer;
m: real;
begin
write ('KomnuecTBo n =');
readln(n);
writeln(n);
writeln('OseMmeHTE Maccuea');
forvar i :=1 tondo
begin
read(alil);
write(a[i]," ");
end;
max :=alll;
for var i := 2 tondo
if a[i] > max then
max := alil;

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

m := WindowHeight/max;

X :=h;

forvar i := 1 tondo

begin
SetBrushColor(clrandom);
yl := WindowHeight;
y2 =yl - trunc(ali]*m);
Rectangle(x, v1, xt+h, v2);
X := X + 2*h;

end;

end.

6.3. IlocTpoeHne rUCTOrPAMMBI
(cTom0uaTON TUATPAMMBI)

IIpumep 6.8. [laH ogHOMEpPHBIN Mac-
CHUB U3 IeJbIX uuces. IlocTpouts rucro-
rpaMMy II0 YHCJIOBBIM TaHHBIM, XPaHH-
IITUMCS B MacCHuBe.

1. UcxomHuble maHHBIE: MacCUB a, KO-
JIMYECTBO UMCEeJI n.
II. Pegyabrar:

rpaMMa.

III. AsnropuTM™ pernreHus 3aaduu.

1. BBox ncxomHBIX HAaHHBIX.

2. 'mcTorpaMMa COCTOUT M3 n TIPS-
MOYTOJIBHUKOB  OOWHAKOBOM  IITU-
PUHBI. OJJIEMEHTHI MacCHUBa OIpefe-
JIAIOT BBICOTY COOTBETCTBYIOIIETO
npAMOyroJabHUKA. MakcumaabHOe
3HAUEeHVe BJIEMEHTOB MaccuBa (mepe-
MeHHad max) JOJI’KHO II0 BBICOTE TIO0-

MecTUThCs B OKHe (WindowHeight).

n
O6ozmaumm = -————— (Mac-

IIOCTPOEHHAadA ana-

mrabHpIii  Koa(puiiuent). Torma

3HAQUEHUIO 9dJeMEeHTa MaccuBa al[i]
OyZeT COOTBETCTBOBATH IleJasi YaCThb
OT BeJIMUUHEBI a[i] * m.

3. HaxoguM MaKCuUMAaJbHBIN dJe-
MEHT MaccuBa.

4. B nukJje cTpoUM IIPSIMOYTOJIb-
HUKU. Bce IpAMOYTrOJbHUKY MMEOT
onuHakKoByl0 mupuHy (h), paccros-
HUe MeXIy HUMU MOXKHO oOIpeje-
JIUTH PAaBHBLIM INUPUHE IIPAMOYTOJb-
Huka. Torma mmupuHa IPAMOYITOJIb-
HMKa — Iejasd 4YacTb OT [eJIeHUS
MIUPUHBI OKHA Ha (2n+1):



§ 6. MakcuManbHbI 1 MUHUMaNbHbIN 91eMeHTbl MaccuBa 53

5. Ilpu BBIUMCIEHUU BBICOTHI IIPSA-
MOYTOJIbHUKA HYXHO y4YeCThb TO, YTO
OChb Y HAIIpaBJIEHA CBEPXY BHUS.

IIpumep 6.8. IIpodoncerue.
VI. TectupoBanwue.

= GraphABC.NET

KonunyectBon =5
SN1eMeHTbl MaccuBa
100 200 500 35 420

VII. IlocTpoiiTe O 3THUM JaHHBIM JHAa-
rpammy B Excel u cpaBuute.

6. IlBeT mpsAMoOyTroJbHUKA OyaeM
3amaBaTh CAYUYAHHBIM 00pasoM.
7. MecTomoJio;KeHre IPsaMOYTOJIb-
HUKAa OIPeesAeTCs IEePEMEHHON X.
Hauvanwraoe 3Hauenme x = h. HoBoe
3HAUEHNWE II0JIyYaeTcA W3 HPEeAbIAy-
Iero yBeJnueHreM Ha 2*h.
8. BreiBog pesyJbrara.
IV. Onucanmne mnepeMeHHBIX: a —
array[l..20] of integer; n, max, h,
%, yl, y2 — integer; m: real.

1. Kakon aneMeHT maccuBa sBSieTCs MakKcuMasnbHbiM? Kako — MUHMManbHbIM?
= | 2. Kak HanTM MakcumarsbHbIA 35IEMEHT B Maccupe?
3. Kak HanT MUHUMAbHbIA 3NEeMEeHT?
4. Kakum 06pa3oM onpegenvTb HOMep NepBOro 3iEMeHTa, PaBHOrO MakcMmasnabHOMY ?
5. Kak onpegenntb HOMEpP MOCNEeAHEro 3fiEMEHTa, PaBHOro MUHUMASbHOMY?

@ YnpaxHeHusi

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

2 Ins npumepa 6.5 BbINOMHWUTE NEpPeYnCliEHHble 3aJaHus.

1. HafigzuTe HOMeEp CIIOpTCMeEHa, IIPUIIIEAINero Ha (WUHUII TOCTETHIM.
2. Onpegenute, OLLI JIX IIOOEAUTENb €AUHCTBEHHBIM HJIM €CTh eIlle JILIKHUK,
MIPOIIEAINNI Tpaccy ¢ TAKUM Ke peadysbraTroM (cM. mpumep 6.6).
3. llobaBbTe ellle OMWMH MacCUB. BBeauTe B Hero (GaMUJIUU CIIOPTCMEHOB.
PeanuayiiTte nyHKTHI 1—3 Tak, UTOOBI BBIBOAMJIACHL (paMUIUA, a He HOMEDP
(cm. mpumep 5.10).

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

MOCTb CamMOro gopororo aBTOMOOUNS U ero HOMep B Maccuee. Ecnn ecTb HECKONBKO Takux
aBTOMObOUNEen, To BbiBEAUTE BCE HOMepa.

4 B maccuBe XxpaHUTCsl MHpopmaumsl 0 cpefHedHeBHOW TemnepaTtype Aekabpsi. Onpege-
NnNTe, CKOJMbKO B fekabpe 6bI110 fAHEN C CamMON HU3KOM U C CaMOW BbICOKOW TeMnepaTypon.

5 3apaH maccue U3 cnos. HailouTe B HeM camoe ANMHHOE CROBO, 3aKaH4YMBaloLleecs
6yKBOW a.

6% 3apaH maccuB M3 cnos. Hangute B HEM camoe KOpPOTKOe CRoBO, HadMHarolleecs ¢
NPONUCHON 6YKBbI.

. |



54 [nasa 1. AnropuTMbl 06paboTKN MacCUBOB

7 [Ons npumepa 6.8 BbINOMHUTE MepeyvncsieHHble 3afaHuns.

1. smeHUTE TIpOrpaMMy TaK, YTOOBI IIPU IIOCTPOEHUM AMATPAMMBI UCIIOJIb-
30BaJIach He BCA BBICOTA OKHA, a OCTABAJIUCH IOJIS CBEPXY W CHU3Y.
2. 3meHuTeE mporpaMmMy Tak, 4YTOObI CTOJIOMKY CTPOUJINCH 0e3 IIPOMEIKYTKOB

MeXKIy HUMMU.

3. CosmaiiTe MacCHUB IIBETOBBIX KOHCTAHT M WMCIOJIL3YITe 9TH I[BeTa IJId 3a-

KpamuBaHUA CTOJIOMKOB.

4. ITocTpoiiTe JUHEHUYATYIO AUATPAMMY.

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 ('KomnuecTBo n =');
readln(n);
writeln('SneMmeHTE Maccuea');
forvar i :=1tondo
read(alil);
forvar i := 1 tondo
begin
if af[i] > 0 then
ali] :=ali] * 2;
if a[i] < 0 then
ali] :=alil] + 5;
end;
writeln('lpeoBpa30BaHHEN MAaCCUB');
forvar i := 1 tondo
write(alil, ' ");
end.

VI. TectupoBaHuUe.

OKHO BblBOAA
|Komuuecrso n = 5
OJIeMeHTH MaccuBa

3 -20-15
[Ipeobpasz30BaHHEI MacCCUB
6 304 10

VII. Aranus pes3yJsbTaToB. JJIEMEHTHL 3

7.1. OcHoBHBIE 3agaun

Cpenu 3amau mpeoOpasoBaHUS dJie-
MEHTOB MAacCHBa MOYKHO BBIJEJINTEL 3aa-
YU CJAEAYIOIUX TUIIOB:

1. lsmeHeHNe 5JIeMEHTOB MaccuBa B
3aBUCUMOCTH OT YCJIOBUH.

2. O6MeH MecTaMH 5JIEMEHTOB MAaCCHBA.

3. YmajieHue sJieMeHTA 13 MacCHuBa.

4. BcraBKa sjieMeHTa B MACCHUB.

PaccmoTpuM Kaskayroo M3 3amad.

7.2. U3MeHeHUe 3]IeMEeHTOB MacCCHUBA
B 3aBMCHMOCTHU OT BBINOJHEHUSA
HEKOTOPBIX YCJIOBHUI

IIpumep 7.1. 3agan ofHOMEPHBIHR Mac-
CUB IeJbIx umces. IIpeobpasoBaTh ero
9JIEMEHTBI IO CJIeAYIOIEeMY HpPaBUJIY:
MIOJIOYKUTENbHBIE 9JIEMEHTHI yBEJIUUYUTD
B 2 pasa, a OoTpullaTeJIbHble — YBeJI-
YUTH Ha D.

I. UcxonHuble maHHBIE: OJHOMEDPHBINA
MACCUB &, KOJMYECTBO BJIEMEHTOB n.

II. PesynpraT: mpeoOpa3soBaHHBIA Mac-
CUB a.

III. AnropuTrm pelieHus 3agaumn.

u 5 yBeJUUEHHI B 2 pasa, 9JIeMeHThl —2 U’
-1 yBenuueHsl Ha 5, smemeHT 0 ocrajncsa
HEU3MEHEHHBIM.

1. BBOo MCXOZHBIX JTAHHBIX.
2. B mukJe mpoBepseM TeKYIInit
3JIeMeHT. Eciu OH IIOJ0KUTeIbHBIN,
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yMHOKaeM ero Ha 2. Eciiu aieMeHT oT-
puIaTeNbHBIN, TO MpUOaBIsIeM K He-
my 5. IloMHUM, UTO OTPUIAHIIE YCJIO-
BUS «DJIEMEHT IIOJIOKUTEJIbHBINY —
YCJIOBHE <«BJIEMEHT He IIOJIOMKUTEID-
HBIH», YTO MOAPA3yMEBAET BO3MOK-
HOCTBb PaBEHCTBA dJieMeHTa HyJ0. 1lo-
ATOMY HYKHBI JIBa OllepaTopa BeTBJe-
HUA AJI TPOBEPKHU YCJIOBUA 3a/aUU.
3. BriBOox pesyibTara.
IV. Onucanmne mnepeMeHHBIX: a —
array[l..20] of integer; n — integer.

7.3. O0MeH MecTaMM 3JIeMEeHTOB
B MaccHuBe

s oOMeHa MecTaMu ABYX 3J€MeEH-
TOB MacCHMBa MOYKHO WCIIOJIb30BaTh [O-
TIOJIHUTEJBHYIO IIEPEMEHHYI0, KOTOPYIO
HasbpIBaioT Oydepom. Bydepy mnpucBau-
BAlOT 3HAUEHWE OJHOT'O0 W3 3JIEMEHTOB
MacCHUBa, STOMY 3JIEMEHTY IIPUCBAUBAOT
3HaUeHWe MAPYroro 3sJeMeHTa MacCuBa,
3aTeM BTODPOMY 3JIEMEHTY IIPHUCBAWBAIOT
3HaueHue OyQepa:

buf :=ali];
ali] :=alkl;
alk] :=buf;

IIpumep 7.2. 3amaH OZHOMEDPHBIN
MAaCCHUB IeJBIX uurces. [loMeHATsL MecTa-
MU MAKCHUMAJBHBIM ¥ MUHUMAJIbHBIN
9JIEMEHTBhI MaccuBa (MUHUMAJbHBIN U
MaKCUMAaJbHBIN 3JI€MEHThI BCTPEUYAIOTCS
B MacCHUBe TOJILKO OIUH pas).

I. Ucxomuble maHHBIE: OIHOMEPHBIHN
MAaCCUB a, KOJIUYECTBO JIEMEHTOB n.

II. Pesyubrar: mpeoOpa3oBaHHBIN
MAaCCHB a.

II1. Anropurm perieHus 3agaumn.

1. Beegem mcxonmubie TaHHBIE.
2. Hatinem MakcuUMAaJBHBIA dJe-
MEeHT MAacCUBa W ero WHAEeKC (n_max).

Ecau oOMeH 91€eMEeHTOB OCYIECTBJIATH

cJIeyIOIIUM 00pa3oM:
ali] :=alk]l; alk] :=ali];

TO MBI IIOTEPAEM 3HAUEHUE dJIEMEHTa, CTO-
ANIero M3HAYaJIbHO Ha MecTe ali], u mo-
JYYUM JBa 3JIEMEHTa CO 3HaueHWeM, pPaB-
HBIM al[k]. [na o6MeHa 3JI€MEHTOB MOIK-
HO WCIOJIb30BaTh BCTPOEHHYIO (PYHKIIHIO
swap: swap(al[i], alk]).

IIpumep 7.2.
V. Ilporpamma:

var a: array[l..20] of integer;
n, n min, n max, buf: integer;
begin
write('KommuecTBo n =');
readln(n);
writeln('SnemeHTH Maccuea');
forvar i :=1 tondo
read(alil);
n min :=1;
n max :=1;
forvar i :=1tondo
begin
if af[i] > a[n _max] then
n max :=1ij;
if a[i] < a[n_min] then
n min :=i;
end;
buf :=a[n min];
aln min] := al[n max];
a[n max] :=Dbuf;
writeln('IlpeoBpa30BaHHEBIN
Maccus');
forvar i :=1tondo
write(a[il, " ");
end.

VI. TectupoBanue.

OKHO BbiBOAA

' KosmMuecTBO n = 5
SJ1eMeHTH MaccHuBa

21 35 4
[IpeoBpasz30BaHHElL MacCCHUB
2 5 31 4
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IIpumep 7.3.
V. IIporpamma:

var a: array|l..20] of integer;
n, d, j: integer;
procedure del mas(k: integer);
begin
forvar i :=k + 1 tondo
ali-1] :=alil;
n:=n-1;
end;
begin
write ('KomnuecTBo n =');
readln(n);
writeln('SmemMmeHTE Maccuea');
forvar i := 1 tondo
read(al[il);
d :=0;
Jj=1;
while j <=n do
begin
if a[j] mod 5 = 0 then
begin
del mas(j);
d:=d+ 1;
J=3-1
end;
Ji=3+1
end;
writeln('Yoamumm ', d,
's5eMeHT (-a, —-oB');
writeln('[Ipeobpaz30BaHHLINM
mMaccuB');
forvar i :=1 tondo
write(al[il, " ");
end.

VI. TectupoBaHuUe.

OKHO BbIBOAA

KomnuecTBO n = 7
JJIEMEHTH MacCCHBa

5 3 15 35 10 4 30
Yoamunu 5 sJieMeHT (-a, —OB)
[IpeoBpa30BaHHEN MaCCHUB

3 4

VII. Ananu3 pes3yabTaToB. OJIEMEHTHI
5, 15, 35, 10 u 30 KpaTHbI 5, TO9TOMY UX
yIAJIUJIN U3 MAacCuBa. JJIEMEHTHI 3 U 4 He
KpaTHBI 5, ITOATOMY OHU OCTAJKCH B Mac-
CHUBE W CABUHYJVCH, COOTBETCTBEHHO, Ha
1-e m 2-e mecra.

3. HaiizeM MWUHUMAJbHBIIA dJe-
MEHT MAacCHUBa W ero mHAeKC (n_min).
4. TTomeHsseM MecTaMU 3JIEMEHTHI,
CcTOodAIlle Ha MeCTaxX n max M n min.
5. BeiBezem pesysbTar.
IV. Onucanme mepeMeHHBIX: a —
array[l..20] of integer; n, n min,
n max, buf — integer.

7.4% YnajeHue 3jieMeHTa M3 MacCHUBA

s ynaneHus sjieMeHTa MaccuBa Ha
MecTe k HYsKHO CABUHYTHL HA ONHY IIO-
BUIIUIO BJIEBO BCE 9JIEMEHTBHI, CTOAIIIVE
rocJsie Hero. KosmuecTBO 3jIeMEHTOB IIpU
9TOM yMeHbITaeM Ha 1.

forvari:=k+1tondo

ali-1] :=ali];
i=n-1;

Ecau B mMaccuBe HY)KHO YIAJUTh He
OIWH, a HECKOJbKO DJI€MEHTOB, yAOBJIET-
BOPAMIIUX YCJIOBUIO, TO MOYKHO HCIIOJIb-
30BaTh BCIIOMOTaTeJbHBLIII  AJITOPUTM
B BIJE COOTBETCTBYIOIIEH IIPOIEeaypPhI
procedure del mas (k: integer);
ITapameTp k — HOMED yIaAeMOro dJie-
MeHTA.

IIpumep 7.3. 3Bamam OIHOMEPHBIH
MAacCHuB IIeJbIX UHNCeJl. YIAJUThL U3 JIU-
HEMHOr'o MacCuBa BCe UMCJIa, KpaTHLIE d.
CKOJIBbKO umces yaaauam?

I. UcxonHble maHHBIE: OJHOMEDPHBIN
MAacCHuB a, KOJIMUYECTBO dJIeMEHTOB n.

II. Pesynbratr: mpeoOpasoBaHHBIN Mac-
CHUB a 1 KOJIMUYECTBO yAAJeHHBIX unce d.

III. AsnropuTM perreHUs 3aJavuu.

1. BBegeMm mcxomHbIe maHHBIE.

2. Bymem mocienoBaTeIbHO IIPO-
cMaTpUBaTh dJIEMEHTHI  MacCUBa.
Ecnu Haiimem umcio, KpaTHOe 5, TO
yaajJuM ero u3 MacCuBa, WCIOJb-
3ysa mporenypy del mas. Tark kKak
KOJIMYECTBO YIaJAEMbIX 3JIEMEHTOB
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3apaHee He M3BECTHO, TO IIPUMEHUM
IIUKJ while.
3. IIpu ymajeHuM sjieMeHTa CUET-
yuK d OygeM yBelmuumBaTh Ha 1.
4. BeiBemeM pesyJIbTar.
IV. Onucanmne mnepemMeHHBIX: a —
array[l..20] of integer; n, d, j —
integer.

7.5*%. BcTaBKa 3JieMeHTa B MaCCHB

Il BCTaBKM dJjIeMeHTa Ha MecTO k
HYKHO 0CBOOOAUTEL JaHHOE MECTO B Mac-
cuBe. [lJig 9TOTO CABUHEM HA OIHY IIO-
SBUIIMIO BIIPABO BCe 2J€MEHThI MaccuBa,
crodaye nociae k- 1. CaBur HaumHaeM C
mocJyenHero sjaeMenTa. KoaumuecTBo aiie-
MEHTOB B MAacCHBe yBeJuuuTcs Ha 1.

IIpumep 7.4. 3amaH MAacCHUB IIEJIBIX
ymces. BecTaBuTh umciio x Ha k-e MecTo.

I. Ucxomuble maHHBIE: OJHOMEPHBIN
MacCHUB a, KOJIMYEeCTBO JJIEMEHTOB n,
YHCJI0, KOTOPOEe HYKHO BCTABUTH B Mac-
CUB X, HOMEpP MO3WIMM B MacCHUBe, Ha
KOTOPYIO HY’KHO BCTABUTh UMCJO K.

II. Pegyabrar: mpeoOpa3oBaHHBIN
MacCHB a.

III. AsnropuTM perieHUs 3aJadu.

1. BBog uCXOOHBIX JaHHBIX.

2. CoBuraeM Bce 3JIEMEHTHI Mac-
cHuBa, CTOAIIME IIocjie k — 1 Ha OOHY
MO3UIINIO BIIPABO.

3. ¥YBeuuuM n — KOJUUYECTBO
9JI€MEHTOB.

4. BecraBiseM YHCJIO X Ha MeCTO k.

5. BeiBoiuM pesyJiibTar.

IV. Onucanne mnepemMeHHBIX: a —
array[l..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('KomnuecTtBo n =');
readln(n);

writeln('SmemMmeHnTr Maccuea');

forvar i :=1tondo
read(alil);

write('Unuciio x =");

readln(x);

write('Homep nosmuumm k =');

readln(k);

//COBUT 5JIEMEHTOB BIpPaBo Ha 1

for var i:= n downto k do

ali+l] := alil;
//BCTaBKa X Ha MecTo k
alk] :=x;
n:=n-+1;
writeln('llpeoBpa30BaHHEBINM
MaccuB');
forvar i :=1tondo
write(a[il, " ");
end.

VI. TectupoBanue.

. OKHO BbIBOAA
KommuuecTrBo n = 5
SJIEMEeHTH MacCCuBa
325-=-37
Yucio X = 6
Homep mnosuumm k = 2
[IpeoBpasOBaHHEI MacCUB
3625-37

MeTonbl pacmimpeHusa OZHOMEPHBIX IU-
HaMHNUYEeCKHUX MaCCUBOB IIO3BOJIAIOT Hpe06-
pPa30BbIBATH MACCHUBBHI C IIOMOIIBI0 BCTPO-
eunbix Gyaknuit ConvertAll, Replace,
Transform u gp. (CM. CIpaBOYHYIO CUCTe-
my Pascal ABC.Net).

1. Kakne Tunel 3agay npeobpasoBaHnsi MacCUBOB Bbl MOXETe Has3BaTb?
= | 2. Kak MOXHO MOMEHATb MecTamu ABa 3fieMeHTa B Maccuse?

3. Kak yganutb afiemMeHT n3 maccusa?
4. Kak BCTaBUTb 3/1EMEHT B MaccuB?
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@ YnpaxHeHus

1 [Ona 3agayn 13 npumMepa 7.1 BbIMOSHATE MepedncrieHHble 3aaaHus.
1. 3amosiHuTe TA0JIUILY.

Ne n a IIpeo6pasoBaHHBIN MACCUB
1 3 -2-3-5

2 5 12345

3 10 1-3-20402-402

2. lo6aBbTEe B TAOJIMITy CBOU 3HAUEHUS n U a.
3. MoxHO 1 3aMeHUTh KOMaHAL 13 I. 3.1. Komaugamu u3 1. 3.27

3.1. if a[i] > 0 then 3.2. if a[i] < 0 then
alil] :=ali] *2; alil] :=ali] +5;

ifa[i] <0then ifali] >0 then
ali] :=ali]l +5; alil] :=ali] *2;

4. B kakux cjayuasx mporpamMma OyaeT JaBaTh HEBEPHBIN pe3yIbTar?
2 3apaH ogHOMepHbIA Maccue. MNpeobpasyiiTe ero aneMeHTbl No cregyoLeMy npaBuiy:
M3 BCEX MONOXUTENbHbIX 3JIEMEHTOB BbIYECTb 3/IEMEHT C HOMEpOM k, KO BCEM OTpuua-
TenbHbIM 106aBUTL BBeAEHHOe YMCO x. HyrneBble aneMeHTbl oCTaBbTe 6e3 U3MEHEHWS.

3 3apaH O,D,HOMeprIIZ MacCuB N3 YETHOrO KONMYecTBa 3NeMeHTOB. [loMeHanTe mectamum
ero «noJyIOBUHKU»,

4 B maccuBe 3anvcaHbl (haMuUiIMnM U MMeHa y4dalumxcs knacca. M3 knacca BbiGbinv ABa
yyawmxcs. N3BecTHbl Mx HomMepa. VcknounTe AaHHble 3TUX y4aluxca nu3 Maccuaa.

5 [na 3agaqv us npumepa 7.4 BbINOMHUTE NepeyYncrieHHble 3aaaHus.
1. 3amosiHuTe TA0IUILY:

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

2. [lo6aBbTe B TAOJUITy CBOM 3HAUEHUA n, a, X, K.
3. Kakoii pesysabTar BBIZAcT IIporpamMma, €cJau BBeCcTM n = 5, a k = 1207
BcerasbTe B IporpaMmMy OpoBepKy s uucaa k (1 < k < n + 1).
4. Kaxoii pe3yJIbTaT HOJYYNM, €CJIM 3aMEeHUTD TUKJ U3 II. 4.1 mukaoM us 1. 4.27
4.1. for var i := n downto k do 4.2. forvar i :=k ton do
ali+1] :=alil; ali+1] :=alil;

6 lMepecTaBbTe MepBbIii 3IEMEHT MaccuBa Ha NocnegHee MecTo, BTOPOW — Ha nepeoe,
TpeTuin — Ha BTOpoe U T. A.
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MnaBa 2
KOMMbIOTEP KAK YHUBEPCAJIbHOE YCTPOUCTBO
OBPABOTKU UHOOPMALIUN

§ 8. AnnapaTtHble cpeacTBa KOMMnbloTepa

8.1. CrpykTypHada cxeMa KOMIIbIOTEpa

IIpoo6pasom 1epBOTO KOMIILIOTEpA
MIPUHATO CUUTAThL AHAJIUTHUUECKYIO Ma-
muny (upumep 8.1), paspaboTaHHYIO
Yapasszom Ba6oum:xem B 1834 1. Bo6-
OMaK OIpenesny CTPYKTYPHBIE dJI€MEH-
THI COBPEMEHHOT'O KOMIIBIOTEPA: ITaMATh,
YCTPOMCTBO AJIs 00paboTKU HaHHBIX (Ha-
3BAHHOE MM <«MEJBLHUIA») U YCTPOHCTBA
IS BBOZA U BBIBOJA MaHHBIX.

Ilo cymecTBy, aHaJuTHYeCKas Ma-
IIMHA ABJIAETCA MOJEeJbI0 YMCTBEHHOM
IeATeJIbHOCTHN UesioBeKa. Paboras ¢ uH-
dopmarueii, 4yeJOBEK BBIIOJIHAET CJe-
aymome pyHKIIUn:

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

e 3arioMuHaHUe (T. e. XpaHeHUe) WUH-
dopmanum;

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

e iepeaua (T. e. BEIBOJ) MHMOPMAIIUH.

KoMubloTep sABISETCS YHHBEPCAJID-
HBIM YCTPOMCTBOM IJA PabOTHI C OaH-
HBIMU, ITIO3TOMY OH JOJIYKEH YMeTh BBI-
TIOJIHATh aHAJOTUYHBIE (YHKIMU: BBOJ,
00paboTKy, XpaHeH!e U BBIBOJ JaHHBIX.

ITox cTpykTypoii KOMIBIOTEpA IIO-
HUMAIOT MOJEJb, KOTOPas OIperesseT
COCTaB, MOPAJOK U IPUHITUILI B3au-
MOJIEMICTBUSA DJIEMEHTOB KOMIIBIOTEDA.

ApxuTteKkTypa KoMObIOTEpa —
o0Iiee ommcaHue €ro CTPYKTYPHI U
GyHKIUH.

BMmecTo TOro uTro0OBI BCE HOMHUTH, Ue-
JIOBEK HayaJl [JeJjaTh IIOMEeTKH: CHadaJia
5TO OBLIM HACKAJbHBLIE PUCYHKH, a C IIO-
SABJIEHNEM IINCLMEHHOCTH — KHuru. Ta-
KM 00pa3oM, JaHHBIE CTAJU XPAaHUTH Ha
BHEIITHUX HOCUTeJIAX MH(MOPMAIUN.

Ina mepemauud W TOJyUYeHUS HHDOD-
MaIlu¥ WCIIOJb30BAJUCh PA3JIUUYHBIE CHUT-
HaJbI: 3a’K/KEHHBbIE KOCTPbI, 3BYKU I'OHTa
u ap. B pmanpHeiinem, ¢ pasBuTueM Hay-
K1, CUTHAJIbI HAYYUJINCH IIepeaBaTh C I10-
MOIIBIO PaJMOBOJIH.

. —*

= "
i 1 " E

Oopabotka wuHGMpoOpManuu TpebdoBaIa
BBIUNUCJIUTENbHBIX NeHACTBUI, UTO IIPUBE-
JI0 K TOSABJEHWUIO PA3JINYHBIX YCTPONCTB
Ui 00JIerYeHusi cueTa: OT IIPOCTEHIIero
abaka 0O COBPEMEHHBIX KOMIILIOTEDOB.

A
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IIpumep 8.1. AnanuTnyeckas MalIuHA
Bs066umxa.

ApxuTeKTypa KOMIILIOTEPA HE BKJIIO-
vaeT B ce0sA MOAPOOHBIX ONMMCAHUN 9JIEK-
TPOHHBIX CXeM. OTHU CBeIeHUs HYKHBI
KOHCTPYKTOpaM, CIeIHajucTaM II0 Ha-
JIaTKe ¥ PEMOHTY KOMIIBIOTEPOB.

CoBpeMeHHBIE KOMIIBIOTEPHI COOPAHBI
B COOTBETCTBUU C IIPUHIIUIIOM OTKPBITOMN
apXUTEKTYPbI. JTOT MPUHIIAI II03BOJISET
cobupaTh KOMIIBIOTEPHI, MOAOMpAas KOM-
IUIEKTYIOIe B 3aBUCUMOCTU OT 3asiB-
JIeHHBIX KpurepueB. Crnemuduranmuu Ha
CO3JaHME YCTPOMCTB paspabarsIiBaOTCA
3aMHTEPECOBAHHBIMU IIPOUSBOSUTEIIIMU
coBmecTHO. COOpKa MM MOJEPHU3ALIUAA
KOMIIBIOTEPA IIPOUCXOJUT U3 COBMECTU-
MBIX OJIOKOB, IIPOM3BEJEHHBIX PA3IUYHBI-
MU M3TOTOBUTEIAMU.

Hxou pou Heitiman (1903—1957) —
MaTeMaTHK, CAeJIABIINI BaXKHBIN BKJIAL B
nHDOPMATUKY U Apyrue Hayku. Haubosee
U3BECTEH KaK IIPAOTeI] COBPEMEHHON ap-
XUTEKTYPhl KOMIBIOTEPOB (aPXUTEKTypa
dou Heiimana).

Apxurexkrypa ¢ou Heiimana mpexny-
CMaTPUBaeT OHO YCTPOMCTBO, Uepes KO-
TOpPOe MPOXOJUT MOTOK AAHHBIX, U OJHO
YCTPOIMCTBO YIpABJIEHUS, UYepes KOTOpOe
mpoxoauT moTok Komama: SISD (Single
Instruction Single Data) — «ogun moTOK
KOMaH/I, OAWH ITOTOK JaHHBIX».

B momaTme «apxuTEKTypa KOMIIHIOTE-
pa» BXOIAT: YCTPOICTBO KOMIIbIOTEPA, (hu-
3UYecKue, apuMeTUUeCKIe 1 JIOTHUYECKUe
MIPUHITUTILI PA0OTHI ero OJIOKOB, COCTaB U
(YHKIIUM TIPOrpaMMHOIO o0ecIeueHuA.
B ocHOBY apxXWTeKTypbl COBPEMEHHBIX
KOMIILIOTEPOB TIOJIOYKEH MarucTPaJbHO-
MOAyAbHBIN nmpuHIUI. CTPYKTypHaAA cxe-
Ma KOMIbBIOTEpPA UMEET CJIeTVIOIITUHA BUI:

Mpoueccop [« BAyTPer™

! !

MarucTtpanb (cucTemHas LUMHA)

1 ! |

YcTponicTea BHeluHss YcTpovictea
BBOJA namsTb BbIBOAA

(Bonee mompo0OHasA CTPYKTypa KOMIIBIO-
Tepa mpeacTaBieHa B IIpuaoxceHuu K
enage 2, c. 114.)

B coorBercTBUM ¢ MarmcTpaJjbHO-
MOAYJAbHBIM MPUHIIUIIOM KOMIIBIOTEP
mmpeacTaBJisieT co00i Habop 6JIOKOB, B3au-
MOJEHCTBYIOIIUX C OOIIMM KaHAJOM IJIs
oOMeHa JaHHBIMM — CHCTEMHON IITHMHON
(marucTtpasabio). Kakaprii OJI0K BBITIOJ-
HSeT CIelnaJu3upPOBAHHBIE OIEpPaIlUU.

OOITHOCTE APXUTEKTYPhI  PA3HBIX
KOMIIBIOTEPOB OOeclieurnBaeT MX COBMe-
CTUMOCTB C TOUKHU 3PEHUS ITOJTb30BaTeIA.

OCHOBHBIE IIPUHIIUIBLI APXUTEKTYPhI
KOMIIBIOTEpOB paspaborausl [I. ou Heii-
mauoM B 1945 r. IIpuBegem nx mepevueHb:

1. Ucnonb3oBaHMe ABOMYHOI'O KOIA.

2. IIporpamMMHOe ymIpaBJieHUE.

3. XpaHenme [maHHBIX IIPOTPaMM B
MaMsaTU ¥ OUHAKOBOE KOAUPOBAHUE UX
B JBOMYHOM KOJI€.

4. Hasqimume y sAYeeK HaMATU KOM-
bIOTEpPa IIOCJIEIOBATEIbHO ITPOHYMEPO-
BAHHBIX aJ[PECOB.
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5. BO3MOKXHOCTDH YCJIOBHOTO IIE€PEXO0aa
IpY BBIIOJHEHUU IIporpamMmbl. Koman-
IBbI BBITIOJNIHSAIOTCS TOCJIeIOBATEeIbHO, HO
Opu HeOOXOAMMOCTH MOYKHO peaJjmn30-
BaTh IIepexoj K JIf000ii YacTu Koja.

8.2. Cucremuasa miara,
CHCTE€MHAS IIMHA, IIPOIEeCCop

Cucremuas (MaTepMHCKAad) ILjaTa
SABJSAETCS TJIABHOU MJIATON B CUCTEMHOM
O0sioke KommbioTepa (mpumep 8.2). Ha
Hell pacmojsaraioTcs OCHOBHBIE KOMIIO-
HEHTHI KOMIIBIOTEPHOM cucTeMbl (IIpo-
1eccop, omepaTuBHAs MaMATh, CHUCTEM-
Has IMWHA U 1Op.). MaTepuHCKas IjaaTa
obecieumBaeT CBA3h BaYKHEUIIINX KOM-
TIOHEHTOB TIEPCOHAJBLHOTO KOMIIBIOTEPA
MeXX Iy COOOI.

Ha wmarepuHCKO#l mJaTe wuMeOTCA
cIlenaJibHble Pa3beMbl IJIA YCTaHOBKU
BHYTPEHHUX YCTPOMCTB KOMIBIOTEpPA.
J s moAKIIOUeHU s KasKI0r0 YCTPOMCTBA
K MaTepuWHCKOII 1mjaTe paspaboTaHBbI
pasiauuHble pasbeMbl. B mpumepe 8.2
HOMEpOM «l» OTMeueH COKeT — pasdbeM
IJIs pasMmellieHusa Iporeccopa. Homep
«2» yKas3bIBaeT HA Pa3beMbI JJA yCTa-
HOBKHM OII€PATUBHON MaMATH. Pas3beMbl
IS TOAKJIIOUEHUS BHEITHUX YCTPOWCTB
OTMEUYEHBI HOMEPOM «3».

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

IIpumep 8.2. MarepuHcKasd maaTta KOM-
mpIoTepa.

& 4"1 4
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Howmep «5» ykasbiBaeT Ha MUKPOCXEMY,
xpasamyo BIOS — nporpammHOe obecme-
yeHUe IJIA HAYaJbHOM 3arpy3KU KOMIIBIO-
tepa. Homepom «6» ormeuena Garapeiika,
HeOOXOZMMAasa [ NOANEepPKaHUA COXpa-
HEHHBIX HACTPOEK MAaTePUHCKOH IIJIaTHI.
Takoke Ha MaTepPUHCKON IlIaTe HAXOLAT-
csl ynmceTsl (HoMep «7») — MUKPOCXEMBI,
KOTOpBIE II03BOJIAIOT IIPOIECCOPY OOMEHU-
BaThcA MH(pOpPManueil ¢ IaMAThIO U Iepu-
(bepUfHBIMHU YyCTPOHCTBAMU.

CoBpeMeHHBIE CHCTEMBI BKJIOYAIOT IBa

tuna muH (apxurekrypa DIB — Dual
independent bus, gBoiiHas HeszaBUCUMAas
IIUHA):

enepuunas 1mwuHa (FSB, frontside
bus), cBa3bIBaroIas IPOIECCOP C OIepa-
THUBHON ITAMATHIO U ONEPATUBHYIO IIaMATH
¢ nepu(epuiHbBIMU YCTPOUCTBAMU;

e BropuuHas munHa (BSB, backside bus)
IJIS CBSASU C KAII-TaMATHIO.

Hcmosib3oBaHye JBOMHON He3aBUCUMOM
IIWHBI IIOBBIIIIAET IPOMU3BOAUTETHLHOCTD
IpoIieccopa, MOCKOJIbKY B 9TOM CAydYae OH
MOJKET IapajiieibHO obpamiaTbcsd K pas-
JINUHLIM YPOBHAM IaMSTH.
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IIpumep 8.3. IIpomeccopst.

IIpumep 8.4. CTpyKTypHas cxema Ipo-
meccopa (yupoIreHHasd).

ANy | | POH

P

BHyTpeHHas WHTtepdpericHan
] >
v LnHa cuctema g

CucrtemHas
wmHa

H

V3en hopMupoBaHus
afipecoB

BHyTpeHHAA IMWHA MUKpOIIpOIleccopa
OCYII[ECTBJIIET B3aMMOCBSA3b MEMKIY €ro
COCTaBJIAIOMIUMU. ¥Y3ead (OPMUPOBAHUSA
agpeca — OJIOK, OoTBeuaromuii 3a Gopmu-
pOBaHUe CINCKA apecoB IJis BbIOOpa cie-
OVIOIUX KOMAaHJ MM JaHHBIX.

Koucrpyknua Mukpompoieccopa obe-
CIIeUMBAET IIepefavy aApecoB, [ATaHHBIX,
KOMAaHJ ¥ YIPABJAIIUX CUTHAJOB. 1lo
CHUCTEMHOU IIIMHE B YCTPOMCTBO yIIPaB-
JIEHUsS BBOJUTCA KOJA KOMAaHABL. 3aTeM
cUrHAJ AemudpupyeTcsa M CO3JaeTcs II0-
CJIEOBATEILHOCTh MUKDOKOMaHZ, KOTO-
PYIO UCIOJHAIOT OJOKW KOMIIBIOTEPA WJIKN
mporeccop. IIpm HEOOXOAMMOCTHU OIHO-
BPEMEHHO C 9TuM (opMupyeTcsa angpec
JJIs1 3aTPY3KU CJeLYIONiell KOMaHIbl WU
aHHBIX.

YacroTa pabOTBI BCEX COBPEMEHHBIX
MIPOIIECCOPOB B HECKOJBKO pas IIPEBBI-
11aeT 4YacTOTy CUCTEMHOH IIWHBI, IOJTO-
My IIpoIieccop paboTaeT Tak OBICTPO, KaK
eMy 9TO MO3BOJIAET CUCTEMHAsA IMuHA. Be-
JINUNHY, Ha KOTOPYIO YacTOTa IPOIeccopa
IIPEBBIIIAET YACTOTY CHUCTEMHOMN IITWHEI,
Ha3BIBAIOT MHOMKUTEJIEM.

BHEIITHUX YCTPOMCTB Ha APyTue COIPOBO-
JKIaeTcsl IPOCTOI 3aMeHOIl KapThl pac-
I PEHn .

CucremMHasi MIMHA BBIIOJIHSIET POJb
UHAOPMAIIMOHHON MAaTUCTPaJU, CBABBI-
BAIOIEl BCE YCTPOICTBAa KOMIIBIOTEPA
IPYT C APYTOM. YIIPOIIEHHO CHUCTEMHYIO
IIUHY MOMKHO IIPENCTAaBUTHh KaK TpPYyI-
Iy TPOBOAHUKOB U 3JIEKTPUUYECKUX (TO-
KOIPOBOAAIINX) JUHUN Ha CUCTEMHON
miare. K cucreMHOl IMInHE TOACOETNHE-
HBI BCEe OCHOBHBLIE OJIOKM KOMIIBIOTEpPA.
T'naBHOI (GYHKIIMEH CHUCTEMHON IITHUHBI
sABageTCs obecreueHre B3aMMOAEHCTBUA
MEXKIY IIPOIIECCOPOM U OCTAJILHBIMU
KOMIIOHEHTaMu KoMmmbioTepa. Ilo cu-
CTEMHOM IITMHE OCYIIIeCTBJIAETCA IIepeia-
Yya JaHHBIX, aJPecOB HNaMATU U yIpaB-
JAINX KoMaHjA. Yacrora INMWHBI Xa-
paKTepu3yeT MPONYCKHYIO CIOCOOHOCTH
KaHaJa mepefaum JaHHBIX.

IleHTpaIBbHBIM YCTPONCTBOM KOMIIBIO-
Tepa sABJIgeTCcs mpoieccop (mpumep 8.3).
OH HeoCpeaCTBeHHO BBLIMOJHSET olepa-
muu o obpaboTKe MAHHBIX (apupmeru-
YyecKHe U JIOTUYECKUe) U YIIPaBJIEHUIO
BBIUMCJIUTEIbHBIM IIpolteccoM. IIporiec-
COD OCYIIIECTBJISIET BHIOOPKY MAIITMHHBIX
KOMAaHJ M JaHHBIX M3 OIEepPaTUBHOU IIa-
MSATH, WX BHITOJHEHUE U 3aIUCh PE3YJIb-
TaTOB OOPaTHO B OIIEPATUBHYIO HAMATH,
yIIpaBJAeT BHEITHUMHU yCTPONCTBAMU.

IIpormeccop (MuKpompoIlieccop) IIpen-
CTaBJIAeT C€O0OM MUHKPOCXEMY, KOTO-
pas COmep:KUT YCTPOMCTBO yIPaBJIECHUS
(VY), apudmeTuKO-IOrHUYeCcKOe YCTPOIi-
cTBO (AJIY) u perucTpsl 00IIer0 Ha3HA-
yenua (POH). CrpyKTypHas cxema Ipo-
Imeccopa ImoKasaHa B mpumepe 8.4.
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YCTpOICTBO yIIpaBJeHUS BbIpadaThI-
BaeT YIIPABISAIOIINE CUTHAJBI IJs BBI-
MOJHEHUs 3aJaHHONW KOMaHALI MHKPO-
IIPOIIECCOPOM M KOMIBIOTEPOM B IIE€JIOM.

ApudmMeTuKo-I0TUYECKOe  YCTPOIi-
CTBO TIpeJHA3HAYEHO [IJI51 BBIMIOJHEHUS
apu@MeTHUeCKNX U JIOTMUECKUX oImepa-
muii 06paboTKU JaHHBIX.

Peructpsr o0mero Ha3HAYeHUA —
cmeluagbHble SUYeHKU CBepXOBICTPOIi
MaMsaTU BHYTPHU IIPOIECCOPa, K KOTOPBIM
OH MOXKET o0pallaTbCsi HANPAMYIO, KC-
TOJB3YIOTCS IPU BBITIOJHEHUHN apudme-
TUYECKUX OMIepaIruid.

IIporieccopbl ABAAIOTCA SHEPTOEMKU-
MU YCTPOMCTBAMHU U IPHU paboTe CUIBLHO
HarpeBaloTCs, IIOATOMY HA HUX CTaBAT
CHelUaibHbIe CHCTEMBI OXJIAMKIEHUA
(mpumep 8.5).

OCHOBHBIMU XapaKTePUCTUKAMU IIPO-
meccopa ABJIAIOTC:

°* TAKTOBAA 4YacToTa (IOKAa3bIBAEeT
CKOpPOCTH paboThI IIpoIleccopa B replax
(I'Tm), 1. e. ompenesseT KOJIUYECTBO pa-
0oumx oIepaluii B CeKYHIY);

e pa3pAaHOCTh, (MaKCHMaJbHOE KO-
JUYECTBO ABOWYHBLIX PaspANOB, HaMd KO-
TOPLIM OJHOBPEMEHHO MOKET IIPOU3BO-
IUTHCS OIlepallusa mepemadyn 1 oOpadoT-
KU TaHHBIX);

e pazMep K3UI-IAMATH IIPOIECCO-
pa (pasmep [OIIOJHUTEJIBHONU BBICOKO-
CKOPOCTHOM IaMATH, KOTOopas XPaHUT
Komuu HawmboJiee YacTO MCIOJIb3YeMBIX
YYaCTKOB OIIePATHUBHOM IIAMSTH);

® KOJIMYECTBO BBIYUCIUTEIbHBIX
amgep (kakoe Aapo IpeacTaBIsgeT coboi
YacTh IIPOIlECCOpa, KOoTopas MOKeT 00-
pabaTsIBaTh OTHEJIbHBINA IIOTOK TAHHBIX).

IIpumep 8.5. Cucrema oxJIaKIeHUS
mmporeccopa.

. "“||
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CucreMbl OXJIaKIeHUA TaKKe YCTaHaB-
JIUBAIOT HA IPYyTUe KOMIIOHEHTHI MaTepUH-
CKOM IJIaThI: BUJEOKAPTY, YUIICET U AD.

IlepBble MHOTOSIEPHBIE IIPOIECCOPHI
IPeCTaBIAIN cO00I caMble IIPOCTHIE CXe-
MBI: IBa IIPOIIECCOPHBIX SAIpA, Pa3MeIeH-
HBIX Ha OJHOM Kpucrajie 0e3 paszaese-
HUSA KaKUX-JTU00 PEcypcoB, KPOMe IIMHBI
TIaMATH.

CeromHA CyIIecTByeT IBa YacTO YIIO-
TpebIsAeMBbIX TEPMUHA OJIS IIPOIECCOPOB,
UMEIOMNX HECKOJIbKO Afep: MYJIbTUALED-
HBINA, WIM MHOTOAAepHBIH (multi-core),
¥  MHOTOIIPOIECCOPHBIN  (many-core).
MHoOroAaepHBIN IIPOIECCOP CONEPIKUT He-
CKOJIbKO BBIUMC/IUTEIbHBIX Sep HA OLHOMN
MHTEerpaJibHOI cxeMe (IIPOIeCCOPHOM KpPu-
crajie). TepMUHOM MHOZONPOYECCOPHDLIL
0003HAYAIOT KOMITBIOTEPHI, UMEIOIne He-
CKOJIbKO (DMBUUECKU Pa3IebHBIX IPOIEC-
COpPOB, YIPABJIAEMBIX ONHUM OK3EMILI-
pom omeparnuonHoi cucrembl (OC).

BrerumciurenbHble AApPa  MHOTOALED-
HOTO IIPOIleccopa COBMECTHO WCIIOJIB3YIOT
K9III TPETHETO MJIN BTOPOTO YPOBHA.

B asrycre 2019 r. xomnauusa Cerebras
MIpeJCTaBUJIa CAMBbIii OOJIBIIION B MUpPE
MHOTOsAZEPHBIN cymepmporeccop Cerebras
Wafer Scale Engine. Om wumeer G6oJee
1,2 Tpua TpansucropoB u 400 000 axep u
3aHMMAaeT IIOUTH BCIO ILJIOIIA b IOy IIPOBO-
IHUKOBOI miaacTuHbl guaMmeTpom 300 Mm.
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IIpumep 8.6. Bugbl KOMIBIOTEPHOMH A~

MATU.
[MamsaTb

BHyTpeHHss

BHeLuHas

MarHuTHble
o3y JINCKK

OnTnyeckne
nay LNCKM

Kaww-namatb dnew-namsaTb

IIpumep 8.7. OmepaTuBHASA TAMATH.

OnepaTuBHAs TaAMATH SABJIAETCI OBI-
CTPOAEMCTBYIOIE U II03BOJIAET oOpa-
MAThCA K KaXKION SAUYeliKe MmaMATH OT-
IeqbHO (IPAMOM MAOCTYI K dAdYeiKe II0
azpecy).

IIpumep 8.8. IlocTossHHAA TAMATH.

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

Ha wmarepmHCKOII mjaTe Tak:Ke ycTa-
aoBiaena CMOS (monymocTossHHAA Iia-
MATH) — HaMATh IJIA XPaHEHUs [apame-
TPOB KOH(PUTypanuyu KOMIBIOTEPA U TEKY-
1I1eT0 BPEMEHMU.

8.3. Buasl M Ha3sHAUEHHE IIAMATH

KomnbioTepHasas maMaTh CIYMKUT AJIA
XpaHeHUsA JaHHBIX U OBIBAET HECKOJIbKUX
TunoB. KasKAbIl TUO TaMATH IpegHAa3Ha-
YeH JIJId BBITIOJHEHU Pa3JIUYHBIX 3a/1ad.

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

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

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

® K3II-TaMATh.

BHelrHIO TaMATH Pa3AesaioT Mo (Gu-
3UYECKUM TPUHITAIIAM 3aTUCUA TaHHBIX:
MATHUTHBIE HOCHUTEJU, ONTUYECKUE HO-
curtenu, PJaenr-maMarh.

OnepaTuBHAA NMAMATH CJIY)KUT IJIA
XpaHeHus IPOrpaMM U JAaHHBIX, C KOTO-
PBIME IIpOIleccOp padoTaeT B TEeKYIIUIT
moMeHT (mpumep 8.7). CoBpeMeHHbIe TH-
IIBI OIIEPATUBHOII MaMATU HE MOTYT Xpa-
HUTH JaHHBIE OCJE BHIKJIIOUEHUS ITUTA-
HUS KOMIIbIOTEpa — IaMATL SHEpProsa-
BucuMad. O6beM OIepaTUBHOU MaMATHU
COBPEMEHHBIX KOMITLIOTEPOB COCTABJIAET
4—64 TI'6Gaiir.

IlocTossHHAS TAMATHh XPaHUT IIPO-
rpaMMBbl aBTOMATUYECKOTO TeCTUPOBa-
HuA ycrpoiictB u 3arpy3ku OC B omepa-
TUBHYIO TaMATh (mpumep 8.8). II3Y aB-
JSgeTCS SHEeProHe3aBUCUMOII MTaMsAThIO,
MIOCKOJIbBKY coxpaHdeT UH(MOPMAIUIO
mmocje OTKJIIUEHUSA IUTAHUA KOMIILIO-
Tepa. B GonbIinHCTBO MuKpocxeM II3Y
HEBO3MOYKHO BHeCTH m3MeHeHUA. MmeeT
HebobIIoM 00beM — oT 384K06 mo 8 M6.

Kom-mamMaATs — OBICTPOAEHCTBYIOIIAA
IaMATh, KOTOpPAas IT03BOJIAET YBEJIUUUTD
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CKOPOCTBL BBITIOJNIHeHUA omneparnuii. Ciy-
KUT OydepoM MeKIYy ONepaTUBHOU Iia-
MATHIO 1 MUKPOIIPOIIECCOPOM.

BHemrHgA mDamMATh IIpeJHAa3HAUYEHA
ISl AJUTEeJbHOr0 XpaHeHus uH{opMa-
1IUU, SBJAETCSI SHEProHe3aBUCUMOM,
uMeeT OOJbINIME pPas3Mephl (A0 HECKOJIb-
kux Tepabaiir).

K MarsuTHBIM HOCHUTEJISIM OTHOCHUT-
csA BUHUYecCTep (HAKOMUTENb Ha JKECTKUX
MAaTHUTHBIX auckax — HIKM]I, aurm.
hard disk drive — HDD). On npeacras-
JaseT cob0ii COBOKYIHOCTb M3 HECKOJIb-
KUX AVCKOB (IIJIACTUH) ¢ HAHECEHHBIMU
MarHUTHBIMU cjosaMmu (mpumep 8.9). Hu-
CKU PacIoJiaraloTcsa Ha OTHOU OCH BJIEK-
TPOABUTATENS U HAXOAATCA B CIEIUAJb-
HOM MeTaJIINYEeCKOM KOpIIycCe.

Bousbiioe pacnpocTpaHeHue MOJIYyUM-
JU BHEITHWE BUHYECTEPHI, WNCIOJb3YIO-
e IJid TMOAKJIOUEeHUS K KOMIIBIOTepy
pasbem USB. Muorme m3 HHUX 00Bemu-
HAIOT TPAAUIIMOHHBIA JKECTKUM OWCK C
MonyJieM (Jel-maMsaTh, UYTO IIO3BOJIAET
YBEJIUYUTH CKOPOCTDH €r0 paboTHI.

IlaHHBIE Ha ONTHYECKNE HOCUTEJIH 3a-
MMHACBHIBAIOTCS C TIOMOIIBIO Jasdepa. Hawm-
0oJiee M3BECTHBIE TUIILI OIITUYECKUX JTUC-
koB — CD, DVD u Blu-ray (mpumep 8.10).

Prem-maMAaTh — IIOJYIPOBOTHUKO-
Bas MaMATh, IOCTPOEHHAA Ha OCHOBE MH-
TerpajJbHBIX MUKpocxeM (mpumep 8.11).
dDrenr-maMATh KOMIIAKTHA U OOJITOBEY-
Ha, MMeeT BLICOKOe ObnIcTponericTBue. Ee
WCIIOJB3YIOT B MU(MPOBBIX (POTO- ¥ BULEO-
Kamepax, MOOMJILHBIX TeJe()OHAX U T. [I.

Bo MHOr“X COBpeMEHHBIX KOMIIBIOTE-
pax ycTaHaBJMBAIOT TBEPAOTEJIbHBIE Ha-
romuteau SSD (Solid State Drive), xo-
TOpbIE 3apPEeKOMEHJ0BAJIN ce0s KaK 0ojee
HaJe)KHbIe W OBICTPHIE aJbTePHATUBBI

Komr-mamMars gesuTca Ha TPU YPOBHS:
L1, L2, L3. Kakawiii u3 ypoBHEH OTJIH-
yaeTcs 10 pasMepy MaMsTH, CKOPOCTH,
BBINIOJIHAEMBIM 3ajadaMm. L1 (ycranaBim-
BaeTcs Ha IIPOIeccope) — CcaMbIil MaJjeHb-
kuit (o 128 Kb6aiit) u 6vicTpsIii, L2 (Mo-
JKeT pasMeIaTbCs Ha TOM 2Ke KPHUCTAJLIE,
YTO U IIPOIIECCOP, WMJIU OBITH OTAEJILHON
MUKpocxeMoit) — cpenuuii (o 256 Koaiit
mo 12 Mo6aiit), L3 — camblii 0OJBIION
(0—16 Mb6aiiT) u MeaJIeHHBIN, yCTaHABJIN-
BaeTcs Ha cepBepax. K KamaoMy ypPOBHIO
mpoIrieccop obparaeTcs Ioo4YepemsHo (OT
MEHBIIIeT0 K OOJIbIIIeMY), TOKa He OOHa-
PYKUT B OSHOM W3 HUX HY)KHBIE JAHHBIE.
Ecnu Hudyero He HaWAEHO, TO IIPOIECCOP
oOpalmaeTcss K OnepaTuBHON ITaMATH.

IIpumep 8.9. Bunuecrep:

IIpumep 8.10. OnTnueckve JUCKU:

-

IIpumep 8.11. Dremr-naMaTs:

TexHOJOrnI0 (IIEII-TaAMATH WCIIOJIb3Y-
0T CJIeAYIOLIVe BUABI YCTPONUCTB:

e compactFlash (mpumensiercss B 1ud-
POBBIX (hoToammaparax);

e microSD/miniSD (¢emr-xkapra, wuc-
mojib3yeMasi B MOOUJIBHBIX Tese(DOHaX);

e BHEITHMEe HaKonuTeau ((JIeIKu, mos-
KJIIOUAOTCS K KOMIBIOTEDHOUM TeXHUKEe C
nomorbio USB-pasbema).
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IIpumep 8.12. Tepporensusit SSD.

IIpumep 8.13. Cxema mnepemaum IaH-
HBIX OT BHEIIHHX YCTPOMCTB K IIPOILECCO-
Py UMeeT CHemyIOIIUil BU:

o (0w

HDD. Buyrpennee ycrpoiictBo SSD
mpeacTaBiasdgeT u3 cebd HAOOpP MHUKPO-
cxeM (QUIelnT-IaMATH, pa3MeIlleHHBIX Ha
onuo# miare (mpumep 8.12).

Bremnruaa mnamATh IIpegHasHaUYeHAa
I JJIUTEJHBHOTO XPaHEHUs IPOorpaMM
U JAaHHBIX, U IIeJIOCTHOCTHL €€ COAep-
JKMMOT'O He 3aBHCUT OT TOI'0, BKJIIOUEH
HNJIN BBIKJIIOUEH KOMIIBIOTED. B otTinune
OT OIIepaTUBHOM NaMATH OHA He HMeeT
OpAMOU CBA3UW ¢ IIporieccopom. JlaHHBIE
oT BHelmHUX ycTpoiictB (BY) K mporiec-
copy u OOpaTHO IepefaroTcsi uepes olle-
paTuBHYIO TaMaTh (mpumep 8.13).

1. YTOo NOHMMAIOT NOA CTPYKTYPOM M apXUTEKTYPOM KoMnbioTepa?
* | 2. Kakne nNpuHUMNbI apxXUTEKTYpbl KOMMbloTepa cdopmynuposan . doH HerimaH?
3. Kakune ycTponcTea BXOAAT B cocTaB npoueccopa?
4. KakoBO Ha3Ha4eHWe CUCTEMHOM LUNHbI?
5. Ha kakue Buapl Oenntcsa KOMNboTEPHAA NamaTb?

@ YnpaxHeHus

1 [MogroToBbTe B pexumMe COBMECTHOMO [OCTyna npe3eHTauuio Ha ogHYy U3 TEM.

1. Ncropus HocuTeseit nH(GOPMAIIUH.

2. Bunbl KOMIBIOTEPHOU MTaMATH.
3. Ilokonenusa IBM.

2 | BanonHute Tabnuuy. (PabotaTb C Tabnuueh pekoMeHOyeTcsi, UCnosib3ys obnayHble

TEXHONOrnu.)

IITxonpHBIN KOMIbIOTED | [JomMamHN KOMOBIOTED

IIporeccop

YacroTa mpoiieccopa

00beM OlepaTUBHOI IAMATH
Emkocts nucka C:

CBob6oguo Ha pucke C:

Hpyrue ycrpoiicTBa
BHEIITHEN maMATu



§ 8. AnnapatHble cpeacTea Komnbiotepa 67

[aHHble ona Tabnuubl MOXHO MOJNYy4YUTb, OTKPbIB CBOMCTBA KOMMblOTEPA B NMporpaMmme

MpoBoaHuUK:
- = OTOT KOMMbIOTEP I xJ
Komnbiotep Bupg

L *  Bugbl
O6nactu M TekyLuee Mokasatb  [Mapametpsbl
X CrpyTypa NPeACTaBNEHNEY UM CKPbITbY
. F & > O710T KOMMbIOTEP > = &  [lonck: OTOT KOMMbIOTEP
. bbicTpbIi
hoctyn Manku (7)
- gneDnve ® Bugeo CwcTemMHas nanka
8 JTpTvonnLinT n
Pa3BepHyTb
## Ce
Ynpasnenve

3akpenuTb Ha Ha4aslbHOM 3KpaHe
MoakntoYmMTL CETEBON AMCK...

OTKpbITb B HOBOM OKHE

3aKpenuTb Ha naHesm GbICTPOro AocTyna
OTKMIOYUTL CETEBON OUCK...

[106aBUTb HOBbIV ANEMEHT

B CETEBOE OKPYXeHne

Yoanutb

MNepenmveHoBatb

CaoiicTBa

3nemeHTOB: 9 =

Onpe,u,enMTe T™™MN N XapaKTepucTukn npoueccopa, a takxe pasmep OﬂepaTVIBHOVI nams-
™, yCTaHOBJ'IeHHOIZ Ha WKOJIbHOM M BalleM aoMallHeM (I'Ipl/l ero HaJ'IVI‘-II/IVI) KOMMblOTEPAX.

= Cuctema - "] b
1 =4 <<Cucrema 1 6esonacHocTb >Cuctema : = [lovck B naHeny ynpasnexus =
[MaHenb ynpasnexus — . B
[OMALLHAS CTPaHMLA MpOCMOTP OCHOBHbIX CBEAEHUI O BaLLEM KOMMbIOTEPE

% [ Avcnervep yorpoicra] Beirt TGEe

# HacTpoiika yganeHHoro -- .
Rocryna fovanr e mmg VVindows10

3almTa cucTembl

% [ononHuTtenbHble 85?(%%%?*'# A
napamerpel Microsoft
cucTembl orporation), 2019
Bce npasa 3aLumLLeHb!.
Cucrema
Mpoeccop: (Intel(R) Core(TM) i3-3120M CPU]@ 2.50Ghz[2.50 GHz|
YcTaHoBneHHan
namsts (03Y) 6,00 '6|(5,88 'b gocTynHoO)
Cm. Takxe Tun cuctembi: 64-paspanHas onepaunoHHas
LleHTp 6e3onacHocTh 1 Mepo cucTema, npoteccop x64
o6eyXuBaHUs 11 CEHCOPHbIN BBOA

Mmst KoMnbtoTepa, MMs JOMeHa 1 napameTpbl paoyeit rpynnsl =

Onpepenute o6bem aucka C: M KONUMYECTBO CBOOOOHOW MamsATV Ha HEM, UCMONb3ysA
cBoicTBa gncka (komaHga CBOMCTBA B KOHTEKCTHOM MeH aucka C:).
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*OTKkpoiTe AucneTyep YCTPOWCTB M onpedennte, Kakne elle yCTpocTBa BHELUHEeN
namsTV NOAKIYEHbI K KOMMbOTEPY.

L ; . A [lucnetyep ycTpoicTs =" I
£ Caotictaa: JlokanbHblit guck (C:) = aiin Leicrawe By Crpaka
BesonacHocTh MpeablayLLye Bepcvm Ksora ket " ! _
Obuvte Cepauc O6opynosatine Loctyn £ Bluetooth -
= . DVD-AMCKOBOAbI M OMCKOBOMbI KOMMAKT-AUCKOB
& ~ MATSHITA DVD-RAM UJ8C7
o ! 4 AypvoBXozbl M ayavoBbIXOfbI
@& barapeu
Tum: JlokanbHbI auck & Bupeoapanteps!
Oarinosas cuctema: NTFS = = [luckoBble ycTpoiicTBa
, = CT500MX500SSD1
I 3awAo; 160344 199 168 6t~ 149TH i" [lpyrve yctporicTea
CaoGogHo: 338237546496 6aitr  315TB 1 3BYKOBbIE, rPOBbIE ¥ BIIEOYCTPOIICTBA
i ; # Kamepsbl
EMmKoCTb: 498 581 745 664 6aitt 464 TB & Knasuarypbl
f * KomnbtoTep
= KonTponneps! IDE ATA/ATAPI
# Kontponnepsl USB
ek C: OuWcTKa fucKa fe KOHTpONNEpbI 3anoMMHaIOLLMX YCTPOICTB
 MoHuTopb! -
# MbILm 1 MHblE yKa3blBatOLLME YCTPOIACTBA
71 CxXarb 3T0T 1CK AR 3KOHOMIN MecTa = Oyepeay neyatm
[=7] PaspeLuTb MHeKeHpoBaTh CONEpXUMOe (haiinos Ha 3TOM il TporpammHble ycTpoiicTaa
[MCKe B JIOMONHEHE K CBOVCTBAM (haiina 1 Mpoueccops!
¥ CeTesble afanTepsl
i CuctemHble yeTpolicTaa
OTmeHa TIpUMERNTb yop

3* OTkpoviTe calT (N0 yka3aHWo y4uTens) C BUPTyasbHbIM TpeHaxepom no coopke MK
N BbINOSTHUTE 3aJaHusl.

§ 9. BHewHue ycTpoucTBa

IIpumep 9.1. Bremnwe ycrpoiicTsa: 9.1. Knaccupuranyus BHEITHUX

yCTPOICTB
[BHe"”””e yCTpOMCTBa] Buemnaue (mepudepuiinble) ycTpPOi-
5 crBa 00ecIleyrmBalOT B3aMMOIENCTBUE
YcTpoiicTea BBOAA
KOMIIBIOTEpPA C TOJb30BATEJEM, APYTU-
y MU KOMObIOTEPAMU UJIN TEXHUUYECKUMU
YcTponcTea BbiBOAA N
yerpoiictBaMu. OHEH TOAKJIIOUAIOTCSA K
— VYctpoiictBa xpaHeva] KOMIIBIOTEPY uUepes clielliajibHble Pa3b-
eMbl — TOPTHI BBOAA-BLIBOAA. BOIBIITHH-
Cpepcraa cBasu CTBO COBPEMEHHBIX BHEITHUX YCTPOMCTB
1 KOMMYHVKaLWW .
nogkaouaercs K nmopty USB (Universal
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Serial Bus — yHuBepcajbHas IIOCJIEIO-
BaTeJbHAA IITUHA).

BHuemrame ycTpoiicTBa IO CBOEMY
Ha3HAUEHWIO MOKHO pas3feJuTh Ha:
YCTPOMCTBA BBOZAA, YCTPOMCTBA BBIBOAA,
ycTpolicTBa XpaHeHusa WHGOpPMAIUU, a
TaKk:Ke CpPeJCcTBa CBASU U KOMMYHUKA-
nuu (mpumep 9.1).

K ycrpoiictBam BBOma mH(poOpMAaIuu
OTHOCATCS:

® KJIaBUATYPA;

e yCTPOMCTBA yKa3aHUA, WJIU TIpa-
(uueckre MaAHUNYJIATOPBI: IXKOUCTUK
(mpucnocobjeHre B BUIe pbluyara — py-
KOATKU, INTypBajia, — IIO3BOJIAIOIIEE
YIPaBJIATh BUPTYaJbHBIM OOBEKTOM B
IBYX- WJIW TPEXMEPHOM IIPOCTPAHCTBE);
CBETOBOE IIepO (MAHUIYJISATOP, KOTOPBI
MMO3BOJIsIET BBOAUTL WHMOPMAIUIO IIy-
TeM IIPUKOCHOBEHUS YTPONCTBA K 9Kpa-
HY); MBIIIb; TPEKO0J («MBIIIL HA060-
poT»: mJisd paboThl HEOOXOAMMO BPAIIATH
map, BaKpPeIlJeHHBIA B HEIOABUIKHOM
KopIIyce);

e rpauUeCKU IJIAHIIET, UJIU AUTHU-
Talizep (cocTowmT M3 Iepa U IJIAHIIETA,
YYBCTBUTEJIBHOTO K HaKATUIO WU OJIU-
30CTH IIepa; IIpefHa3HAUeH MJiA BBOAA
B KOMIIbIOTED MH(MpOpPMAINM, CO3TAHHONI
«OT PYKU»);

® CKaHep;

°® MUKPO(OH.

(PaccmoTpuTe mpumep 9.2.)

K ycrpoiictrBam BbeIBOma wumH(oOpMa-
IUU OTHOCATCS:

® MOHUTOD;

e IpuHTEp (JIasepHble U CTPYHHBIE
IPUHTEPHI TTO3BOJIAIOT BHIBOAUTH MH(MOP-
MaIuio Ha oymary, 3D-IpuHTEephI II03BO-
JISIOT CO3[JaBaTh 00beMHbIe 00'HEKTHI);

IIpumep 9.2. YerpoiicTBa BBOZA:

Kaasuarypa

YerpoiicTBa yKa3aHUA:

J>xoricTuK

y.

CBeToBOE TIEPO

Tpexbosa

I'paduueckuii miaHIIeT

Ckanep

Muxpodon
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IIpumep 9.3. VerpoiicTBa BeIBOJA:

-,

MonuTop

ITpunaTep

IInorTep

TP

Komouku

Haymunknu

IIpumep 9.4. IlnaTer pacimupesHus.

3ByKOBasA KapTa

Bupeoxkapra

e TII0TTEP (YCTPOMCTBO JJIsT aBTOMATH-
YEeCKOTO BEIUYEPUMBAHUA PUCYHKOB, CXEM,
yepTerKel, KapT; PEKYINUN IIJIOTTep Io-
3BOJIAET OCYIIECTBJIATH BBIPE3KY JIEKAJI
U3 KapToHAa, KOMXKW, IJIACTHUKA U [IP.);

® KOJIOHKU, HAYIITHUKU.

(PaccmoTpure mpumep 9.3.)

Muorue wu3 yCTPOHWCTB KOMOWHHDPY-
10T B cebe yCTpOWCTBa BBOJA U BBIBO-
Ia: MHOTO(DYHKIITMOHAJIBLHOE YCTPOMCTBO
(M®Y) comep:kuT B cebe CKaHep U IIPUH-
Tep; TapHUTypa ob0beguHAET MUKPO(OH
u HaymHUKU. CeHCOpHBbIe MOHUTOPHI HE
TOJBKO OTOOpaskaioT mMHMGOPMAIUIO, HO
¥ II03BOJIAIOT €€ BBOIUTD.

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

g paboThl MHOTUX YCTPOHCTB He-
00xX0oauMbI KapThl (IIJIaThI) pacIIUpPeHUsd
(mpumep 9.4), KoTOphle comepsKaT amall-
Tepsl. AganTep HeoOXOaUM IJid TIPeos-
pasoBaHUA CUTHAJA, TOCTYMIAIOIIETO OT
YCTPOMCTBA, B ABOMYHBLIN KOA M 0o0par-
Ho. HekoTopble afmanTepsl BCTPOEHBI He-
TIOCPEACTBEHHO Ha MATEPUHCKYIO ILIaTy.

K cpemcrBamM cBA3M M KOMMYHHKa-
UM OTHOCAT YCTPOMCTBa, KOTOPHIE ITO-
3BOJISIIOT OPTraHM30BATh Ilepefavy JaH-
HBIX II0 KOMIBIOTEDHOH CEeTH:

® CeTeBOl aJamTep, UJIU ceTeBasd Kap-
Ta (IpemHa3HaAYaeTcA IJA COENUHEHUS
KOMIILIOTEPOB B JIOKAJLHYIO CETh IO
rexuosioruu Ethernet — mposogHOE co-
eIHEeHUe);

e MozieM (YCTPOMCTBO mepemauyu OaH-
HBIX MEXAY KOMIBIOTEpAMHU II0 TeJe-
(hoHHOI M APYTUM JUHUSIM CBSA3U);

® MapIIIPyTHU3aTOP, UIu poyTep
(ycTpoiicTBO, HeOOXOAUMOe IJis IepeHa-
IpaBJIeHUsA ITaKeTOB MJAaHHBIX B OJHOM
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WM HECKOJIbKUX IIOACEeTAX; MAapIIPyTH-
3aTOPHI MO3BOJIAT 00eCIeYUTh KAaK IIPO-
BOJHOM, TaK U OECIPOBOAHOM MOCTYI B
WurepHer).

(PaccmoTpuTe npumep 9.5.)

9.2. AnmnapaTtHoe o0ecreueHue
ISl IOOKJII0UeHusA K ceTu UHTepHET

KomnuectBo moab3oBareseii WHTep-
HeTa B COBPEMEHHOM MUPE CTPEMUTEJb-
HO pacreT. CerogHsa MPaKTUYECKU KaiK-
IBbIA YeJIOBEK MOJKET MHONKJIIOUUTHCA K
HNurepuery.

WHTepHET — CJIO}KHAA CHUCTEMa KOM-
ObpIOTepHBIX cereii. Ilepemaua maHHBIX B
KOMIIBIOTEPHBIX CeTAX TpedyeT corjaco-
BaHHOM pPabOTHI GOJILIIIOTO KOJMYECTBA
pasHooOpas3HbIX ycTpoiicTB. Ias cia-
JKEeHHOT'0 B3auMojelicTBUs pPaboTHI ce-
TEBBIX YCTPOMCTB MeXIyHApOLHON Op-
ramusamueii crammaptToB (International
Standard Organization — ISO) 6bL1a
paspaborana cereBas moaeab OSI (Open
System Interconnection). 9ra wmozmeab
OIMCBHIBAET IIpaBUJIa U CHOCOOBI Tepe-
JTaud JAHHBIX B PA3JUUYHBIX CETeBBIX
cpefax IpU OPraHUBAI[UU CeaHCa CBA3U.
OCHOBHBIMU 3JIEMEHTAMU MOIEJU SABJIS-
OTCS YPOBHU, IIPUKJIATHBIE TTPOIECCHI U
(husuueckume cpeacTBa coequHeHUA (IPU-
mep 9.6). Mogess BKJIOUaeT B ce0sa ceMb
ypoBHe#. KaykgomMy #3 HHX OTBOIUT-
cA KOHKpeTHas POJib, a 00Ias 3amadya
nmepejauy AaHHBIX pasdbmBaeTca HaA OT-
IeabHble oazagaun. OCHOBHBIM C TOUKHU
3peHUs IOJb30BaTeNid ABJIAETCA IIPHU-
KJIQJHOU ypOBEeHb. OJTOT YPOBEHbL 00e-
CIIeYMBAET BBIMIOJIHEHNE MIPUKJIATHBIX
3ama4y moJsib3oBareseit. Ha mem peasn-
3YIOTCS TaKue CEePBUCHI, KaK yoajieHHas
mepenava MaHHBIX, SJIEKTPOHHAS IIOUTA
u pabora Beb6-Opay3epoB.

IIpumep 9.5. VerpoiicTBa KOMMYHU-
KaIuu.

CereBasa KapTa

& &N

4G-MozeM IS IMOIKJIIOUeHMS
0 KaHaJlaM COTOBOI CBA3K

MapmipyTusarop
CO BCTPOEHHBIM MOJIEMOM

CoBpeMeHHBIH MOOUJIBLHBIN TenedoH
MOJKET BBICTYIIaTh B KadyecTBe pOoyTepa U
obecneunTs noctyn B VIHTepHeT Aus Ipy-
T'UX YCTPOMCTB.

IIpumep 9.6. YpoBHU ceTeBOW MOAeIH
OSI.

Epnaunia
n3MepeHnsa
YpoBeHb p
JTaHHBIX
IIPOTOKOJIA
(pdu — protocol
data units)
DusnUecKuin Bursr
KananpHbIl DpelimbL
CereBoit ITakeTs!
TpaHCIOPTHBIR Bioxu
CeaHCOBBIi HanHable
IIpencraBurenbcruit JlaaHbIE
IIpuknagHOit IanHabIe




72

Mmasa 2. KomnbloTep Kak yHMBepcasibHOe YCTPOMCTBO 00paboTkm uHpopmaumnm

YpoBHu cerepoit mogeau OSI

1. ®usnyeckuii ypoBeHb CBA3AH C pa-
00TOI ammapaTHBIX CPEACTB U OIpPeAessieT
usuuecKre acmeKThl Iepemadu HHQOOP-
Maluu MO JUHUAM CBA3U (YPOBEHb Ha-
MPSXKEHNs, YaCTOTHI, IPUPOAY Iepeaaro-
mieil cpenbl, crocob Irepemayu JBOUMYHBIX
JaHHBIX 10 (U3NUYECKOMY HOCHUTEJIO).
IOna mommepskKu (DUSUUECKOr0 YPOBHS
B KOMIILIOTEPHl YCTAHABJIWBAIOT CETEBOM
ajamTep.

2. KaHanbHBIH ypoOBeHb OTBEYAaeT 3a
mnepefavyy HaHHBIX M0 (DUBUYECKOMY YPOB-
HIO C IIPOBEPKOII BO3MOXKHOCTH II€pemadu
TaHHBIX, peaJu3yeT MeXaHu3M O0Hapy-
JKEHUS W KOPPEKIUM OIIUOOK MEXIY
y3JIaMHU CeTH. 3a MPOTOKOJIbI KaHAJIBHOTO
YPOBHS OTBEUAIOT CETEBbIE aJalTePhl U UX
IpaiiBephl.

3. CeTeBoii ypoBeHb OTBEUAET 3a JOCTAB-
Ky UH(QOPMAIUKM OT y3Ja-OTIPABUTENA K
Y3JIy-TI0JIyYaTeaio, 00eCIeunBaeT Mapiil-
PYTHU3aIMIO0 TAKETOB JaHHBIX.

4. TpaHCIIOPTHHINI YpPOBEHBb Obecreun-
BaeT MOCTaBKY WH(MOPMAIINU BBIIIEJIEeIKA-
UM YPOBHAM C HEOOXOAMMOU CTEelmeHBbIO
Hage)xkHocTu. MorkeT 06HAPYKUBATh U UC-
NIPaBJATH OIIMOKYU Iepefauu, TaKue Kak
WCKajKeHue, IIoTeps MJIM [JOCTaBKAa IIaKe-
TOB B HEIPABUJILHOM IIODSAIKE.

5. CeaHCOBBIIl YPOBEHb BHITIOJHAET 3a-
Jlauy OpraHM3al[iM CEeaHCOB: YCTAHOBJIE-
HUe, NOJJepPKaHNe U 3aBEPIIEHNE COeu-
HEHUA MEXAYy IIPUJOEHUAMU Yy4YaCTHU-
KOB COeIUHEHUA.

6. IlpencraBuUTEIbCKUNL YPOBEHBb OTBE-
yaeT 3a (pOopMy IIpeACTaBIEHUSA NAHHBIX,
ux mudpoBKy/AemudpoBKy, obecrnedunBa-
eT c)KaTue/pPacuaKoBKy W IEPEeKOAUPOBKY
JaHHBIX M3 OTHOTO (hopMaTa B APYTOH.

7. IlpukIagHONH yPOBEHDb 00ECIIEUNBAET
BSaI/IMO,Z[efICTBHe II0JIB30BATEJIbCKUX IIPU-
JIOXKEHUI C CeThIO.

CerogHsa CyIecTBYIOT Pa3HOOOpa3HbIe
crmoco0bl TOAKJIOUEeHUs K WMHTEpHeTYy.
OCHOBHBIE OTJIWUYUA: ITPUHIIUI PabOTHI,
CKOPOCTL TIepefauud MAHHBIX, HaIeX-
HOCTB, CJIO}KHOCTb HACTPOHKHU 000pyIO-
BaHUAA, IleHA.

ITo xosmuecTBy TpadmKa WHCIOJIB30-
BaHue MHTepHETAa MOKHO pasiesiuTh Ha
JIBe TPYIIIIBI: IIPOCMOTP CTPaHUIL (MaJjoe
KOJIMYEeCTBO TpaduKa) ¥ CKauuBaHUE
O0onpIiux (QaitjaoB — (PUIBMOB, MY3bIKU
u T. A. (TpebyeT OGOJIBIIIOrO KOJMYECTBA
Tpadukra). B mepBom ciryuae HOCTATOYHO
CKOpPOCTU OOBIYHOTO MOJEMHOI'0 COeIu-
Heunus. OMHAKO TaKas CKOPOCTH 3aTPYyI-
HAeT cKauuBaHUe (PaiijoB, IOITOMY AJIsA
TIOJIHOITEHHOT'0 MCIIOJIb30BAHUSA BO3MOIK-
HocTeln MHTepHeTa TpedyeTcs BBICOKO-
CKOPOCTHOIT TOCTYII.

CymiecTByeT OBa BHIA TEXHOJOTUNA
BBIXOZA B VIHTEpHeT:

1) mpoBomHAS.

2) 6ecupoBomHAA.

OT TexHOJIOTMH MOJKJIOUeHud K WH-
TepHETY 3aBUCUT THIl WCIOJIb3yEeMOI'0
mopema (mpumep 9.7).

Ilepemaua maHHBIX [PU TPOBOIHON
TeXHOJIOTHUU OCYIIIeCTBJIAETCA IO CIIe-
IIUaJbHOMY Kabesio (OITOBOJIOKHO WU
BUTas 1Iapa), KOTOPBIA C OTHON CTOPOHBI
TIOAKJIIOUeH K 000pyZOBaHUIO IIpOoBaiije-
pa, a ¢c Ipyroifi — B CETEBYIO KapTy KOM-
mbIoTepa.

B saBucumocTu ot TmIa 000pyIOBa-
HUA IpoBaiifiepa MCIOJNB3YIOTCSI CJIENY-
IOII[MEe CIOCOOBI IIPOBOMHOTO IOAKJIIOUE-
HuA K M HTepHETY:

1. Mogemubie coenumHenus (ADSL).
HanHasd TeXHOJIOTUA IIPeBpalllaeT aHa-
JIOTOBBIE CUTHAJIBI, II€pefaBaeMble IIO
CTaHOAPTHON Teje(OHHON JWHUU, B
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nudpoBble CUTHAJbI (IaKeThl MTAHHBIX).
IIpu sTom BO BpeMs pabOThI MOYKHO CO-
BepIaTh 3BOHKMU.

2. CoegunHenne 110 BBIJEJIEHHOH JIU-
Huu. [Ipu 3TOM TOJIL30BATEN b MOJYYAET
TOCTOAHHBINA BBIXOA B HHTepHeT uepes
OTIeIBbHYI0 CBOOOIHYIO TesIe(DOHHYIO JIN-
HUI0, KOTOpad rapaHTUPYEeT BBICOKOE Ka-
YEeCTBO COEIUHEHUA U Iepefady JaHHBIX
Ha BBICOKOI CKOPOCTH.

3. IlogkatoueHe uYepes TeJIeBU3UOH-
HBIIT Kabeab. ITOT cIocod BO3MOYKEH
TOJBKO B CJIyuyae HAJIUUYMA KaOeJIbHOT'O
TeJIEeBUICHUS.

BecnpoBogHble TEXHOJIOIMU CJIYKAT
OIS Tepefadyr JAaHHBIX MeEMXKIYy IBYMS
u 6Gojlee TOUKAMHM HA PACCTOAHUU, HE
Tpebys mpoBoxHOU cBA3u. Il1sa mepena-
uyy nHGOPMAIUY MOTYT KCIIOJIbL30BATHCS
PanMoOBOJHEBI, a TaKyKe MH(PpPaKpacHoe,
OIITUYECKOEe WM JIa3epHOe M3JIyUeHNe.
HawuGosee cyiecTBeHHBIMI XapaKTepu-
CTUKaMU OeCIIPOBOAHBIX TEXHOJOIUH TIe-
penauy HaHHBIX SABJISIOTCS MaKCUMAJIb-
HAs CKOPOCTH MIepefauyd W MaKCUMAaJIb-
HOe pacCTOsHNe, Ha KOTOpPOoe MOKHO
nepegaBaTh nHQopManuio (mpumep 9.8).

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

E1e megaBHO nogkaiouenue Kk MHTED-
HeTy uepe3 CIYyTHUKOBYIO CBS3b OBLIO
MPaKTUYECKU HEJOCTYIHO AJIS OOBIUHBIX
T0JIb30BaTe el 13-3a BHICOKOI I€HBI.

CoBpeMeHHAs CIIYTHUKOBAS CBS3b II0
CKOPOCTH, HAJEeKHOCTU W 0e30IaCHOCTU
He yCTyIaeT TPAAUIIMOHHON ITPOBOIHOMN.
CyIliecTBEHHBIM ee IIPenuMYIIeCTBOM SB-
JsieTcs BO3MOXKHOCTD IIPUMEHEHUSA B OT-
IaJIeHHBIX U TPYAHOMOCTYIIHBIX MeCTaX,

IIpumep 9.7. Knaccuuranusa MogeMoB
10 BUJY COeAUHEHUS:

o i TTUGPOBLIX KOMMYTUPYEMBIX Te-
Je(OHHBIX JUHUH;

® Ui OPraHM3aI[U¥ BBIJEJEHHON JIU-
HUM B TejaedOHHOI ceTu;

e KabeJIbHEIE;

® PaMOMO/IEMBI;

® CIIYTHUKOBBIE.

IIpumep 9.8. Knaccudpuramnus Gecrapo-
BOJIHBIX CeTeH MO0 JAaJbHOCTU AEHCTBUSI:

e BecripoBoHBIE IIEPCOHAJIBLHBIE CETHU
(Wireless Personal Area Networks —
WPAN) ocHoBaubl Ha TexHOoJoruu Blue-
tooth, xoTopass mosBosster ycTpoiicTBaM
€000IIIaThCA CO CKOpocThio a0 24 Mb6ut/c,
ecJId OHU HaxogaTcsa B paguyce mo 10 m
APYT OT Apyra.

e BecipoBOAHBIE  JIOKAJNBHBIE  CETU
(Wireless Local Area Networks —
WLAN) npumensiior TexHojoruoo Wi-Fi.
TexHONOrMA OBICTPO pa3BUBaeTcA. B KOH-
me 2018 r. 6bLT IpeAcTaBJIeH CTAHAAPT II0-
kosenusa Wi-Fi 6, mosBossiomuil nepeza-
BaTh JAaHHBIE CO CKOpocThio xo 11 I'6ut/c
B paguyce 300 m.

e BecipoBosHbIE ceTu MaciITaba ropojga
(Wireless Metropolitan Area Networks —
WMAN) HCIOJIB3YIOT TEXHOJIOTHIO
WiMAX ¢ oxBaToM TEPPUTOPUU [0
150 KM W CKOPOCTBIO Ilepemadyud JaHHBIX
o 1 I'éur/c.

e BecripoBogHBIE  TUIOGAJbHBIE  CETH
(Wireless Wide Area Network —
WWAN) O0CHOBBIBAIOTCA Ha Pa3JIMUHBIX
TexHoJIOornax, rakux kKax GPRS, EDGE,
HSPA, LTE u ap., KoTOpble SBJIAIOTCS
HAJCTPOMKaAMM HaJ TEeXHOJOTHUell MOOWIIb-
HOM cBsAsu. OHM IO3BOJSAIOT IIOJIH30BA-
TEJII0 CeTH COTOBOM CBSABU IIPOUSBOAUTDH
00MeH JaHHBIMHU C IPYTUMHU YCTPOICTBA-
MU B CETH, & TaKiKe C BHEIIHUMHU CeTs-
Mu, B ToM uucie WHTepHeT. B KauectBe
MojeMa A TOAKJIUeHuA K VHTepHeTy
MOJKET MCII0JIb30BAThCA MOOUJIBHBIN TeJe-
(or. KoMmbioTep MOKET HOAKJIIOUATHCA K
Tesnedony mocpeactBoMm USB-rabens niau
0eCcIIPOBOIHBIM CIIOCOOOM.
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IIpumep 9.9. Cxema MOAKJIIOUEHUS K
WHTEpHETY ¢ MCIOJIH30BAHUEM CIYTHUKO-
BOH CBABM:

Bxopawmit
CMYTHUKOBBbIN

KaHan

e~ A

Wexopawmn

CMyTHWKOBBIN
ﬁ‘ KaHan
|

,— [lpoBangep

:m WHTepHeT

|

A ==
[l
Monb3oBarens

JIBOMUHBINI KOJ MCHOJB3YETCA AJA KO-
IUPOBAHUSA NAHHBIX €Ie U IIOTOMY, YTO
ycTpoiicTBAM TOpas3fo IpoIle u ObICTpee
BBIMIOJIHATD apu(hMETUKO-JIOTUYECKIEe OIle-
panuu B OBOMUYHOU CHCTEME CUUCJIECHU,
YeM B JeCATUYHOM.

B 1959 r. yuenbsle u3 MOCKOBCKOTO T'0-
CYapCTBEHHOTO YHUBEPCUTETA IIOJ PYKO-
BoacTBOM Hukosaasa BpyceHiieBa pas-
paboTajiz MepByI0 U eIUHCTBeHHY0 9BM
Ha OCHOBe TPOWYHOU JoruKku. HasprBasrach
oa «CeTyHb». [Ipyrux KOMIIBIOTEPOB Ha
OCHOBE TPOMYHOTO KOJa HET U He OBLIO.

WUpero wmcmosp3oBaTh [  BBIYUC-
JIEHUU TPOWYHYIO CHUCTEMY BBICKasaJ
emte B XIII B. uTanbaHCKUIA MaTeMa-
ik ®Pubomauuu. OH chopmyarpoBaa
U pPemmJ 3afady O THPAX: €CJIU MOKHO
KJACTh T'MPU TOJBKO HAa OHY YaIlly Be-
COB, TO ya00Hee, ObICTPEe W SKOHOMHUUHEe
JleJlaTh IIOZCUEeThl B JBOMYHOM CHCTeMe, a
€CcJI MOJKHO KJIAacTh "'MPHM Ha 00e uaiiwu,
TO Iejiecoo0pasHee MPUOETHYTh K TPOUU-
HOU CHCTeMe.

Te HEBO3MOXKHO WJIU CJIUIIKOM JOPOTO
MIPOKJIaALIBATh MHTepHeT-Kabeas. CoyT-
HUKOBOU CBfA3BIO IMHUPOKO IIOJIb3YIOTCH
TOCyZapCTBEHHBIE CJIYKOBI, Teooropas-
BeIOYHBIe U He(DTSHbIe KOMIIAHUH, TeJe-
KOMMYHUKAIIUOHHBIE (DUPMBI U [IPyTHe
KpyIHbIe opranmsanuu. B pange ciydyaes
OHa ABJIAETCSA €INHCTBEHHBIM BAPUAHTOM
HHTEepHeT-KOMMYHUKanui (mpumep 9.9).

9.3. IIpuHIMNBI Pa0dOTHI aNIaPaATHBIX
CpeacTB KOMIIbIOTEPA

CoBpeMeHHBINI KOMIIBIOTED WUCIIOJb-
3yeT 9JIeKTPUUYECKUEe CUTHAJBI, T. €. TOK
UM HaNUpsKeHue, 3HAUeHUA KOTOPBIX
MEHSIOTCA 10 3aKOHY, 0TOOpasKaIoIIeMy
nepegaBaemoe cooOiferare. C IIOMOIIBIO
CUTHAJIOB KOJUPYIOTCA IiepefaBaeMble
u obpabaTbiBaeMble TaHHBIE. OJIEKTPU-
YecKMe CUTHAJbl MOYKHO HCIIOJIL30BATh
IS KOOUPOBAHUA KaK MBOMYHBIA KOI:
«l» — ecTh TOK (TOK 0OJIBIIIE TIOPOTOBOIA
BesqmunHbl); «0» — HeT TOKa (TOK MEHb-
II1e IIOPOTOBOM BEJIMUYMHBI).

Yem MeHbINIe 3HAUEHUH CYIIECTBYET B
cUCTeMe, TeM IIPOIIle U3TOTOBUTE OTAEb-
HBbIe KOHCTPYKTUBHBIE BJIEMEHTHI, OIle-
pupyloliue 3TUMHU 3HaveHHWAMU. Hawu-
0oJiee HANEKHBIM U IEIEeBbIM ABJIAETCS
YCTPOICTBO, Ka’KABIA paspsAl KOTOPOTO
MOKeT IPUHUMATDH JBa COCTOSAHUA: €CTh
TOK/HET TOKa, BBICOKOE HaIpAKeHue/
HU3KOe HaIpsAKeHUe, HaMarHUYeHO/He
HaMarHu4eHo U T. 1.

1. Kakne ycTpolicTBa KOMMbloTepa OTHOCAT K BHELUHUM?
- | 2. Ha kakue rpynnbl MOXHO pasfefivTb BHELUHME YCTPOWCTBa B 3aBMCMMOCTM OT WX

Ha3HayeHusa?

3. Kakue cyuecTByOoT Cnoco6bl nogknoyeHus K NHTepHeTy?
4. Kakoe o6opygoBaHMe MOXET MCMoNb30BaTbCA A1 NPOBOAHOrO MOAKSOYEHUSA K

NHTepHeTy?

5. Kakue TexHonorum MCNOoJIb3YHTCA Ona 6eCI'IpOBO,EI,HOFO noAKJo4YeHnsa K MHTepHeTy?
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@ YnpaxHeHus

1 MoproTtoBbTe npe3eHTauntio Ha ogHy M3 nepeyHucsieHHbIX TeM B peXxunme COBMeCTHOro

pocTtyna.

1. ITpuHTEPHI.

2. Cmoco0ObI moaxaoueHusa K VIHTepHeTy.

3. IIpeumyIiiecTBa M HEJOCTATKY OECITPOBOMTHOTO TIOAKJIIOUeHUA K VUHTEepHeTY.
4. luTepHeT uepes3 CIYTHUK.

5. ITpuanun paborsr OBM «CeTyHb».

2 Onpepenute CKOPOCTb MOAKJIOYEHUS Ballero ycTponcTBa K VIHTepHeTy, Mcnonbays
BO3MOXHOCTM MEpeyYUCTIeHHbIX CaiToB (MM APYrUxX aHasornyHbIX).

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

Hgere Himepiatowero
[OAHHBIE O MONMb30BATENE CKOPOCTb NHTEPHETA

11111111111

6,18 MéuTt/c = 791,06 Kbawnt/c

6,41 M6ut/c = 821.00 Kbant/c

Google Chrome 74.0.3729.169 (WebKit 537.36) NamepuTs elié pa3  Momenutbes

1229x691, 24 6uTa

MWHCK HacTtpouts

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

TeCTUpoBaHMe CKOPOCTU MHTEpHeTa

IP 11111111111

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. NMporpaMmmMHoe o6ecneyeHne KomnbloTepa

Brepsrie uzesd o pasmebHOM PaccMo-
TPEeHUU KOMAaH] U JaHHBLIX OblIa BHICKA3a-
na Yapabsom Batoumxem B XIX B. Ilos-
'ke, B XX B., oHa Oblla pa3BUTa B IIPUH-
nunax [»xouna ¢ou Heiimana. Otu mpus-
UMbl YUYUTHIBAIOTCS U IpU paspaboTke
apPXUTEKTYD COBPEMEHHBIX KOMIIBIOTEDOB,
U Tpu paspaboTKe KOMIIBIOTEPHBIX IIPO-
rpaMM.

CoBmecTHOE
Ui TIaMATA [POrpaMM U IaMATH AaH-
HBIX IPUBOJUT K «Y3KOMY MECTY apXu-
TeKTyphl (pon Heiimanas. U3-3a Toro uro
MaMATh IPOTPaMM U NaMATh TaHHBIX He
MOT'yT OBITH IOCTYIHBI B OJHO W TO Ke
BpeMs, MIPOMYCKHAA CIIOCOOHOCTH KaHajia
«IIPOIECCOP-TIAMATEL» CYIIIECTBEHHO Orpa-
HUYUBAET CKOPOCTH PA0OTHI KOMIIBIOTEPA.

VYuennie u3 CIIIA u Uranuu B 2015 r.
3aABUJIM O CO3JAHWU IPOTOTHUIIA MeM-
mmporieccopa (mem — OT aHIVI. Memory) ¢
APXUTEKTYPON, OTIUYHON OT APXUTEKTY-
pel dou Heiimanma. Mewm-mpoiieccop pea-
JIN3yeT OJHOBPEMEHHOEe BBIUUCJIEHUE U
XpaHeHNe IOJYYeHHBIX NaHHBIX B OJZHOM
MecTe IIyTeM B3auMOJEUCTBUA AUEEK IIa-
MATH.

HCIIOJIb3OBaHME IIMHBI

IIpumep 10.1. PaGota KoMmbiOTEDa
yIpaBJsgeTcsa IPOTPaMMOi, KOTOpas CO-
croutr u3 Habopa KomaHn. Komaungbl 3a-
MUCLIBAIOTCA B IaMATHh KOMIIBIOTEpPA U
BBITIOJTHSIOTCS IIOCJIeTOBATEIbHO, OJHA 3a
npyroii. IlociiemoBaTelbHOCTH HAPYIIIAET-
Cd TOJIBKO B TOM CJIy4ae, €CJIM BBIIIOJIHSA-
eTcAd KOMAaH[a YCJIOBHOT'O MJIU 0e3yCJIOB-
HOrO Iepexoja. B KomaHze mepexopa He-
TIOCPEICTBEHHO YKAa3bhIBaeTCs ajpec cJe-
nymoIeir KomaHabl. IIpomecce BeIYMCIeHUH
IIPOZOJIKAETCA IO TeX IOpP, IIOKa He OyxeT
BBIMIOJTHEHA KOMAaHa, IIPeIMUCLIBAOIIAS
OKOHUYAHWE BBIUUCJIECHU.

10.1. IIporpaMMHBI# TTPUHITUTI
padoThI KOMIBIOTEPA

OCHOBHBIM ITPUHIIUIIOM TIOCTPOEHUS
BCEX COBPEMEHHBIX KOMIIBIOTEPOB SIBJIA-
eTcs IporpaMMHOe yIIpaBJeHUe, B COOT-
BETCTBUU C KOTOPBIM KOMAH/IbI IIPOTPaM-
MBI ¥ JaHHBIE XPAHATCA B OIEPATUBHOM
maMATH B 3aKOAUPOBaHHOM Buuae. WH-
dopmarus, ¢ KoTopoil paboTaeT KOM-
IBIOTEP, MIPEeJCTaBJieHAa B JBOUYHOM KO-
e U JeJUTcA Ha ABa THUIA: IIporpaMMa
(Habop KoMaHI 1m0 00paboTKe JaHHBIX);
IaHHBIE, oOpabaTbIBaeMble ITPOrPaMMOiL.
IIpomeccop MOKeT BBIIIOJIHATL apud-
MeTuUecKue U JIOTUYEeCKUe olepaluu,
IIPeyCMOTPEHHBIE €ro CHCTEMOM KO-
maug. Komauael 1 JaHHBIE CUUTHIBAIOT-
cs TIO ouepenyr M3 MaMATH U MOCTYIAoT
B IIPOIIECCOp, Te OHHU paciniu(ppoBbIBa-
IOTCsS, a 3aTeéM BBINIOJNHAIOTCI. Pesyib-
TaThl BBIMOJHEHUS PA3JIUYHBIX KOMAH
MOTYT OBITh 3AIMCAHBI B IIAMATH WU
mepefaHbl HA pasjNUYHbIE YCTPOMCTBA.

Pabora kKoMIIbIOTEPA IO HTPUHIIUITY
IIPOrPaMMHOT'O YIpPaBJEHUA ONKUCAHA B
npumepe 10.1. Cosganme 9BM c xpanun-
MOM B HMaMATU IIPOTPAMMON ITOJOMKIJIIO
HaYaJi0 IPOrpaMMUPOBAHUIO, & BO3MOMK-
HOCTH OOpallleHusA K JI000H sueiike IIa-
MATH IO €e aJpecy IO3BOJIMJIA HCIIOJIb-
30BaTh II€peMEeHHbIe B IIPOrpaMMUPOBa-
HUMU.

10.2. Pa3anuHble IMOAXOABI
K KJaccupuKanuu mMporpaMMHOTO
obecrneyeHU s

KomnbioTep mpenacTaBiseT  co0oit
equHcTBO ammnapatHeix (hardware) u
mporpaMMuBIX (software) cpemcts. Ilo-
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sABJIEHUE TEPCOHAJBLHOTO KOMITBIOTEpA U
pasBuTue IIPOrpaMMUPOBAHUSA IIPUBEJIO
K BOBHUKHOBEHHWIO OT'DOMHOTO KOJIHUe-
cTBAa pPasJMUYHBIX mporpaMM. COBOKYII-
HOCTHb BCeX IIPOrpaMMHBIX CPeICTB Ha-
3BIBAIOT MPOTPAMMHBIM O0ecImedeHneM
(II0) xomubIOTEDA.
PaccmoTpuM  HEKOTOpBIE
kaaccudpuranuu I10.

CIIOCOOBI

Kaaccudpurkanus mo Ha3HAYEHHUIO

B saBucuMoOCTM OT Ha3HAYEHUSA BBI-
IeJSI0T CUCTEMHOe, MPUKJIagHOe W UH-
crpymeHtasbaoe 110 (mpumep 10.2).
Kakawlil Kj1acc B CBOIO OUepeb JeJTUTC
Ha mogkJaccsl. Ilogpobuyto cxemy neste-
Hus 10 Mo:KkHO TTocMOTpPeTs B Ilpusiodxce-
Huu K znaee 2 (c. 116).

Kaaccupuranusa mo cmocody
pacnpocTpaHeHUs M UCHOJb30BAHUSI

Tun pacupocTpaHeHUSA U MCIOJIbh30Ba-
HUS IIPOTPAMMBbI 3aBUCHUT OT JIUIIEH3UH.
Jlutensuss Ha IIporpaMMHOe obecreue-

HUe — IIPaBOBOIl WMHCTPYMEHT, OIIpefe-
JISAIONTNHA MCHOJB30BaHME W PacIpocTpa-
HeHHe [POrpaMMHOr0 obecreueHusd,

3aIUINEeHHOr0 aBTOPCKUM IIpaBoM. Jlu-
IIeH3Us BBICTYIIAeT TapaHTUeH TOro, UTO
uzgareab 110, KOTOpoMy HOpHHAILJIEKAT
UCKJIIOUNTEJbHEIE IIPABA HA IPOrpaMMy,
He IOJACT B CyJI Ha moJib3oBaressd. O0bIu-
HO JIMIIEH3Us Ha IIporpaMMHOe obecre-
yeHHe paspelnaeT II0JydYaTeIi0 KCIIOJIb-
30BaTh OLHY UM HECKOJBbKO KOIIMI IIPO-
rpaMMBbI, IIpUuYeM 0e3 JIMIEH3UH TaKOoe
WUCIIOJIb30BaHME paccMaTpHUBaeTcAd Kak
HapyIllleHe aBTOPCKUX IIPaB M3AaTeJIsd.

CmocoOBI  pacIpocTpaHeHHUs  IIPO-
rPpaMMHBIX IIPOAYKTOB: KOMMEPYECKMIi,
YCJIOBHO-0OECIJIaTHBIH, O€CILIATHBIA U

IIpumep 10.2. Knaccer 110 B 3aBuCHMO-
CTH OT HA3HAUEHWS.

Cucremuoe ITO — COBOKYIHOCTH IIPO-
rpaMm AJs obecreueHns paboThl KOMIIbIO-
Tepa U KOMIIBIOTEPHBIX ceTeil. IIporpam-
MBI, BXOAAINE B cocTaB cuctemHoro 110,
MMO3BOJIAIOT I0JIE30BATEJIO OCYIIIECTBIATH
PYKOBOACTBO U KOHTPOJIb Han paboToit
KOMIIbIOTEPA ¥ KOMIIBIOTEDHOII CeTu, a
TaKKe 00eCIIeUurBAIOT BO3MOXKHOCTDH BHI-
MOJITHEHUST APYTUX MIPOrpaMM.

IIpuknagaoe IIO — KoOMILIEKC IIPO-
rpaMM JJis pPelleHus 3a4au OIpee/IeHHO-
ro KJiacca IpeaMeTHOH o6isactu. [JaHHBIN
kiacc I10 sBisgercsa caMbIM MHOTOUYUCJIEH-
HBIM, CIOJ]a BXOJAT PeIaKTOPHI, dJIEKTPOH-
HbIe CUCTEMBbI OOYyUYEHWs, KOMIIbIOTEPHBIE
WUTPBI U T. [I.

HNucrpymenransaoe 10 mpemmasHaue-
HO JAJIA CO3JaHUA APYroro IPOrPaMMHO-
ro obecrneuenus. Cioja OTHOCAT CHUCTEMbI
IPOrpaMMUPOBAHUS, KOTOpPHIE O0ecIeuu-
BAIOT pa3paboTKy IpOrpaMM.

Knaccuduramusa mo cnocoly
BBIIIOJHEHUS IIPOrPaMMBbL

B GoutbItieit Mmepe He0OXOAMMAa IPOrPaM-
MUCTY, YeM O0OBIYHOMY IOJib3oBaTes0. 11o
9TOMY KPUTEPHUIO IPOrPDAMMEBI JeJATCA Ha
KOMIIUJINPYyEMble 1 UHTEPIPETUPYEMBIE.

Ucxomubli KOZ y KOMIUJINPYEMBIX
mporpaMMm Impeobpasyercs KOMIIUJIATO-
pPOM B MAIIMHHBIA KOJ U 3alllChIBaeT-
ca B (a1 ¢ 0COOBIM 3aTOJIOBKOM /WK
pacmiuperveM. OnepamuoHHAs CHCTEMA
UIeHTU(GUIUPYEeT TaKoW (aiia Kak wuc-
TIOJIHSIEMBIH.

Y UHTEpPIpPeTupyeMbIX HCXOMHBIN KO
IIPOrpaMMBI II0CJIe[OBATEIbHO UCIIOTHAET-
Cs C TIOMOIIIBI0 CIEINATbHON IPOTPaMMBbI-
WHTEepIIpeTaTopa.
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IIpumep 10.3. Kaaccer IIO B 3aBucHu-
MOCTH OT CIOCO0a PaCIpOCTPAHEHUS U HUC-
TIOJIb30BAHUA.

Kommepueckue mporpammbl (Commercial
software) cos3malTca C IEJNbI0 MOJTYyYEeHUT
IpUOBLIN OT WX HMCIOJb30BAHUA, HAIIPU-
Mep IIyTeM IIPOJa’KU.

YcaoBHO-0ecnIaTHRIE IIPOTrPaMMBbI
(shareware) pacmpocTpaHsaiOTCA IO IPUH-
IUITy «MIOHPOOYH, IIpeKIe YeM KYIUTb>.
Hcnosp30BaTe mporpaMmy MOMKHO B Te-
yeHre HeOOJBIIOro cpoka (2 Hexeauw WIu
mecar). [lo ucreueHMM yKas3aHHOTO CPO-
Ka II0JIb30BaTe]Ib 00A3aH KYIUTH €€ WU
NIPEKPATUTh KCIIOJH30BAHUE IIPOIPAMMBI
U YOAJIUTH ee.

Becniarasie nporpammsl (Freeware) —
mporpaMMHOe o6ecIeueHue, JIUIIEH3UOH-
HOEe COIVIAIlIEHWEe KOTOpPOro He Tpedyer
KaKMX-T100 BBIIJIIAT IIPaB006JIAATEJIO.
JluieHsusi He [aeT II0OJH30BATENIO IPABO
Ha MOIU(DUKAIIUIO IPOTPAMMEIL.

IIpo6usie mporpammsl (Betaware) —
00BIYHO IIpPeABapUTENbHBIE (TECTOBBIE)
0OeTa-BEPCUM KOMMEPUECKOT'O HJIM HEKOM-
mepueckoro II0. MoKHO WMCIIOJIB30BATh
0ecIyiaTHO, HO YacTO IPUMEHEHWe Orpa-
HUYVBAETCA IEPUOLOM TECTUPOBAHUS MU
(PYHKIIMOHATHEHOCTHIO IIPOrPAMMBI.

mpoOubI (mpumep 10.3). Kpome Toro,
pasIMuaioT CBOOOLHOE U MPOIIPUETAPHOE
I10. Csoboxuoe IIO pacmpocTpaHsaeTcs ¢
UCXOMHBIMHU KOJAaMU W MOYKET OBITH M3-
MeHEeHO TO0Jb30BaTesieM. ¥y IIPOoIpueTap-
Horo IIO Bce mpaBa (ucmoJib30BaHWHE,
pacmpocTpaHeHune, MOAu(PUKAIINAA) IPU-
HaJAJeKaT Co3aTeJIro.

Kaaccupurkamus
10 CTeIeHH IIePEeHOCHMOCTH

ITosBonsieT BBIAEIUTH KPOCCILIATHOP-
MeHHbIe ¥ IIIaT(OPMO3aBUCUMbBIE IIPO-
rpaMMmbl. KpoccmiatgopmeHHBIE IIPO-
rpaMMbl paboTaroT 6ojiee ueM Ha OJHOM
amrmapaTHON miaTopMe U/WJu olepalu-
OHHOII cucTeMe. TUNIMYHBIM IIPUMEPOM
SABJSIETCS IIPOrpaMMHOe obeclieueHue,
mpenHasHauYeHHoOe AJA paboThl B omepa-
IMUOHHBIX cucremMax Linux m Windows
omHOBpemMeHHO. IliaTdopmMo3aBUCUMEBIE
mporpamMMbl padoTalOT TOJBKO B TOU
cpefe, OJis KOTOPOM CO3TaHBI.

- 1. B 4em cyTb nNpuHUMNA NPOrpaMMHOro yrnpasneHnsa?
* 1 2.T10 KakKum KpUTepmsM MOXHO KraccuduuuposaTtb NporpamMmmHoe otecrnedyeHme?
3. HazoBuTe ocHoBHble knaccbl MO no Ha3Ha4YeHuo.

YnpaxHeHunsa

1 Onpepgenute, K Kakomy Kraccy nporpammHoro obéecne4veHus (N0 Ha3HaA4Y€HWUI0) OTHO-

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

4. Windows.
5. Bpayaep.
6. Byxraarepckasi mporpamMmma.

2  Otkpovite cainT http://pascalabc.net/. MNepenante B pasgen NULEH3NOHHOE cornaile-
Hune. K kakoMy Knaccy oTHocuTcs nuueHaus PascalABC?

3 Hanmgute nHpopmaumio o nuueH3mn nporpammbl Inkscape.

4 Hangute vMHpopmaumio 0 KpoccnnaTtgopMeHHbIX Mporpammax: TeKCTOBbI peaakTop,
rpacuyecknin pegakTop, peaakTop 3MEeKTPOHHbIX TabnuL.
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§ 11. MNpepcTtaBneHne AaHHbIX

11.1. UadopManusa u TaHHBIE

W3 kypca GusuKu BaM U3BECTHO, UTO
(pusuueckme OOGBHLEKTHI B HAIlEM MUpPe
HaxXoqATCA B COCTOSHUU HEIPEePLIBHOTO
IBUIKEHUA W B3aWMOIENCTBUS, KOTOPOe
COIIPOBOYKJAETCA IIOSABJIEHWEM CUTHA-
J0B. B3aumopeiicTBue CHUTHAJOB C (hu-
BUYECKUMHU TeJaMU MOKeT U3MEeHSTh
cBoiicTBa Tesa. WV3MeHeHUsA, KOTOpPBIE
MOKHO M3MEPSATh WJIU PEerUCTPUPOBATH,
obpasymoTr mamuble. /laHHBIe — 3aperu-
CTPUPOBAHHBIE CUTHAJIEI.

Hanubie HecyT B cebe wuH(pOPMAIIUIO
0 COOBITHAX, IIPOUBOIIEAIINX B MaTEPU-
aJIBHOM MUDe, IIOCKOJIbKY OHU OTPAKAIOT
3apPEeruCTPUPOBAHHBIE CUTHAJBI, BOSHUK-
IIe B pesyabTare aTux cobbiTuii. OqHaKO
IaHHBbIE He TOXKIECTBEHHBI MH(MOPMAIIUU
(mpumepsr 11.1—11.3). Ilyia yemoBexka WH-
(opmariua — comepsKaHUE IIOJTyYaeMbIX
uM coobirenuii. Ilpu moayuyeHum mHQOP-
MaIly YMEHBIIAeTCs HeOIPeaeeHHOCTh
3HAHUA. SHAHUSA ONPENesIA0T IOBeJeHIe
YeJI0OBeKa, ITO3BOJIAIOT €My IIPUHUMATH
peleHnsa, CTPOUTh OTHOIIEHUS C APYTHU-
MU JIOIBMU.

Jliobaa wH(popMammsa HeMaTepuab-
Ha, oHa He uMeeT (OPMBI, Pa3MepoOB,
maccel. CiiemoBaTesibHO, OJIA CYIIECTBO-
BaHMUA U PACIPOCTPAHEHUA B HAIIEM
MaTepruaJbHOM MUPE OHA JOJKHA OBITh
00s3aTeIbHO CBSI3aHA C KAKUM-JIN00 Ma-
TEPUATBLHBIM O0OBEKTOM — HOCHTEJIeM
uHOpMaAL M.

MarepuaabHBIM HoOCHUTeJeM uH(opMa-
IIMU MOJKeT OBITh OyMara, MeTaJL, 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 He IOJYYUT HMHQDOP-
MaIluio, MOCKOJIBKY €My He M3BECTEH CIIO-
co0 mpeoOpasoBaHUSA AAHHBIX, 3aIMCAH-
HBIX C IIOMOIIBI0 HEMB3BECTHBIX CHUMBOJIOB
B U3BECTHLIE €My IOHATHUA.

IIpumep 11.2. ¥V Bac ecTs (aiin ¢ gan-
HBIMU, HO BBl He 3HAeTe, B KAKON IIPO-
rpaMMe OH ObLT co3ZaH. B aToM ciyuae BbI
uMeeTe JAaHHBIE, HO He CMOKETe H3BJIEYb
nH(pOpMANUIO OO TeX IIOp, IOKa He ycTa-
HOBUTE COOTBETCTBYIOIIYIO IPOTPAMMY.

IIpumep 11.3. 3a TbicAUYeseTUSA 3BO-
JIIOIUU 3allaX He IMIOAJAaBaJICsA M3BECTHBIM
crmocobaM (ukcanuu u nepegadyu MHGOP-
manuu. IIoOHATHP WIM TPENCTABUTL He-
3HAKOMBIH 3amax oueHb TpyAHO. OmHAKO
YeJIOBEK IIOJIydYaeT MH(GOPMAIUIO, IIOYYB-
CTBOBaB B3amax. PaboThl II0 IIOJIyYEeHUIO
MaHHBIX O 3alaxe BeAYTCS, HO O KOHEU-
HOM pesyJibTaTe IOKa TOBOPUTH paHo. Ha
CerONHAINIHUN NeHb 3amax — wuHdopMa-
nuda, HO He JaHHEIE.

B 2013 r. yuennie u3 ToKuiicKoro
arpapHO-TeXHUYECKOI'0 YHUBEpPCUTETA
n300pesn <«IaxHYIUA 3SKpaH». 3amax
UCXOOUT U3 00JacTh Ha dSKpaHe, COOT-
BETCTBYIOIIIE!l HMCTOUYHUKY apomara. Ha-
mpuMep, KOorja IOABJSETCS M300pasKeHue
TMEPCUKA, COOTBETCTBYIOIIUI yTroJI 9KpaHa
naxHeT (PPyKTOM.

Ha pamHBINI MOMEHT cucTeMa eIWHO-
BPEMEHHO MOJKeT IIPOUSBOAUTH TOJIbKO
ONVH 3amax.
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IIpumep 11.4. XapaKTepuCTUKOI HO-
cuTessd, He WU3MEHSIOUIeHcsa C TeuyeHueM
BpEMEHU, MOYKeT OBITb, HAIpUMep, Ha-
MarHUYEeHHOCTh 06JIaCTH IIOBEPXHOCTH
IucKa wiam OykBa Ha Oymare. XapakTte-
PUCTHUKA HOCUTEJs, KOTOPas M3MEHSIETCS
C TeueHWeM BPEMeHH, — 3TO, HaIpuMmep,
aMILIUTyAa KoJiebaHUil 3BYKOBOI BOJIHBI
WV HANIPSKEHUE B IIPOBOAAX.

IIpumep 11.5. Ilpumeps! cuUTrHAJIOB:
9JIEKTPOMATHUTHBIE BOJIHBI, H3MeHEeHUe
AJIEKTPUUYECKOI'0 HAIPSKEHUs, 3BYKOBasd
BOJIHA, KOJIe0aHUA 36MHOI KODBI, Iepefa-
4ya JAaHHBIX 110 KAHAJY CBASU U IP.

B 1989 r. amepuKaHCKWUII yUYEHBI B
00JIaCTH HCCJICZIOBAHUS OMEPAIli W TeOo-
puu cuctrem Paccen Axodpd (1919—
2009) mpensIoKUI HEPaAPXUUYECKYI0 MO-
nens DIKW (auri. data, information,
knowledge, wisdom — nmauHble, nHGOPMA-
U, 3HAHUA, MYAPOCTE).

MyapocTb

NHopmaums

[ NaHHble j

Kasxnpiii ypoBeHb n00aBisfeT ompene-
JICHHBIE CBOMCTBA K IIPEBIYIIEMY:

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

e yH(popManua f06aBIAET KOHTEKCT —
JaHHbIe IPEACTABIAIOTCS B Buie (haKToOB,
uney Teopui;

e 3HAHUA [J00aBIAIOT MEXaHU3M WHC-
IIOIb30BaHUA MH(OPMAIUU, OIPEeAeIdIoT,
KaK YeJIOBeK Oy/JeT ee IPUMEHATH;

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

Xpanenme mH(pOpPMAIN CBA3AHO C (HUK-
camueil COCTOAHUSA HOCHUTEJA, a pacIpo-
CTpaHeHWe — C TIIPOIecCOM, KOTOPBIH
IIpoTeKaeT B HocuTese (mpumep 11.4).

Nudopmanusa He cyIliecTByeT cama 1o
cebe. Bcerma mMeeTcs MCTOUYHHUEK, KOTO-
pBIii TepemaeT mMHGOPMAIIUIO, W MPHEM-
HUK, KOTOPBIA ee BOCIpPHUHUMAaeT. B po-
JU WCTOYHUKA WU MIPUEMHUKA MOYKET
ObITh JI000I OOBEKT MAaTepHuabHOIo
MUpa: YeJIOBEK, YCTPONCTBO, JKMBOTHOE,
pacrenue. To ecTs mHMOpPMAIUA Bcerga
mpefHa3HAUYEeHA KOHKPETHOMY OO'BEKTY.

Nuadopmanua cTaHOBUTCA AAHHBIMU
TOrZa, Korja HaXOAUTCA cIocob 3aduk-
cupoBaTh WH(OPMAIINI0O HA MaTepruaJIb-
HOM HOCHTeJe C TOMOINBI0 KaKOTo-Ir0o
dopMaJIbHOTO A3BIKA.

JlanHuble mpeBpallalTca B mHQOpPMa-
U0 TOJIBKO TOTZa, KOTJa MMM 3amHTe-
pecyeTcd UesoBeK. YeJ0BEK W3BJIEKAET
uHOPMAaINI0 U3 [aHHBIX, OIeHUBAET,
aHaJIU3UPYET ee.

IleficTBUs, BBITIOJHAEMBbIE C HWH)OP-
Maluel, HasbIBaloT WH(OPMAIHMOHHBI-
MU mporeccaMu. K HUM OTHOCAT IIPO-
Imecchl TOJYYeHUsd, co3xaHusa, cbopa,
TmonuckKa, o6paboTKM, HaKOIJIEHUsS, Xpa-
HEHUdA, PACIIPOCTPAHEHUA M WCIOJIb30-
BaHUA nHpOpMAILUU.

B undopmaruke mouaTHe «mHMOPMA-
IUSA» YaCTO OTOXKAECTBJISAETCA C IIOHATHIEM
«TaHHBIE», TIOCKOJBKY OCHOBHBIM WHCTDY-
MEHTOM JJIsI U3YUYEeHUA W OCYIIeCTBJIEHUA
nH(POPMAIIMOHHBIX IIPOIIECCOB ABJAIOTCA
KOMIIbIOTEPHBIE TEXHOJIOTUU. B KauecTBe
(hopmasTbHOTO A3BIKA IJIA IIPEACTABICHUA
JaHHBIX B UH(POPMATHKE SABJIAETCA IBO-
nYHBIE Kox. C IIOMOINBIO JBOMYHOI'O KO-
Jla CEeroJHA MOXKHO IIPEACTABJATH YUCJA,
TEKCThI, U300PaKEeHUs, 3BYK, BUJEO.
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11.2. Aunamorosoe u mugposoe
nmpeacraBjJeHue TaHHBIX

Curmaibl HecyT B cebe wuH(pOPMA-
U0, TIPEICTABJIEHHYIO B BUJEe MTaHHBIX.
Ilonyuas sHaueHUs cHUTHAJA, UYEJTOBEK
MoJyYaeT JaHHBIe, W3 KOTOPBIX IIyTeM
00paboTKM u3BJEKaeTCs WHOOpMAIIUA.
BoapmuHCTBO CHUTHAJIOB TPEACTABJIAIOT
co0oii (puBMUYecKUe BEJMYUHBI, U3MEHS-
foruecs Bo Bpemenu (mpumep 11.5).

Curuaj MoKeT OBITH HpEACTABJIEH B
aHAJIOTOBOU (HEIPEepPHLIBHOM) WJIMW THC-
KpeTHOI#' (hopMe.

AHAJIOTOBBIN CHTHAJ OIIMCHIBAETCA
(yHKIIUEelI BpeMEeHU W HEIPEePHIBHBIM
MHOJKECTBOM BO3MOYKHBIX 3HAUEHUMN.
JIuCKpeTHBIN CUTHAJ ABJIAETCA IIPEPHI-
BUCTBHIM (mpumMepbl 11.6 u 11.7).

Biaromapsa cBoumM opraHamM 4YyBCTB
YeJIOBEK IIPUBBIK MMETh JeJI0O ¢ aHaJo-
roBoii mH(popmanueii. Hamu 3penume u
CIyX, a TaKyKe BCe OCTaJIbHbIEe OpraHbI
YYBCTB BOCIPUHUMAIOT IOCTYIIAIOIIYIO
nH(OPMAIINI0O B aHAJOTOBOHM (dopme,
T. €. HEIPEPLIBHO BO BPEMEHMU.

B komnberoTepe mHMOpManuA IIpen-
craBieHa B nudpoom Buze. Iludposoit
CUTHAJ — CHUTHAaJ, KOTOPBIM MOXKHO
MIPeACTaBUThL B BUJE IIOCJTEIOBATEIHHO-
CTU YHNCJIOBLIX 3HAUEHUI, 3aMMUCAHHBIX
¢ momoInbio Mudp. B HacTosiiee Bpemsa
HauboJsiee pacCIpPOCTPaHEHbl JBOMYHBIE
nudpoBble cuUrHajbl. ITO CBA3AHO C
UX WCHOJB30BAHMEM B KOMIIBIOTEPHBIX
YCTPOMCTBAaX U IPOCTOTON KOMMPOBAHUS.

Hnsa momydeHus ITu(POBOTO Mpen-
CTaBJIEHUS KAaKOro-imbo oOBbeKTa ero
MOBEPTaioT AUCKPETUSAIIUN: ITOJIyUaioT
HAOOp YMCJIOBBIX BHAUEHUH, KOTOPHIE

IIpumep 11.6. AHaJIOrOBBII CUTHAJI.

A

| -
>
\/ t

IIpumep 11.7. [IluCKpPETHBINA CUTHAJ.

Yro6bl IpEeACTaBUTH AHAJIOTOBBIN CHUT-
HaJ IIOCJIeJOBATEJILHOCTBIO YUCEJ, €ro
cjefyeT cHayaja IPEeBPaTUTh B OUCKPET-
HBIY CUT'HAJI, a 3aTeM IIOABEPIHYTH KBaH-
TOBaHUIO (CUTHAJ, 3HAYEHUSA KOTOPOTO
IUCKPETHBI, & BpeMsA HEIIPEPHLIBHO).

A

.
>~
\_I_I_l ,

B pesynbraTe curuas GyzeT mpeacTaB-
JeH TaK, YTO Ha KaKJAOM IIPOMEXYTKe
BpPEMEHU OKaKeTcAd W3BEeCTHO IIpubJIm-
JKeHHOe (KBAHTOBAHHOE) 3HAUEHWE CHT-
HaJjla, KOTOPOe MOYKHO 3aIlCaTh YUCJIOM.
Ecism 3ammcars 9TH 1esIble YHNCJIa B JBOWY-
HOU CHUCTeMe, IOJYUYUTCA II0CIeJ0BATEb-
HOCTb HYyJIeHl W eqUWHUI], KOTopasd u OymeT
ABJIATHCA MU(PPOBBIM CUTHAJIOM.

! ,D;I/ICRpeTHOCTL - CBOfICTBO, IIPOTUBOIIOCTAaBJIAE€MO€E HEIIPEPBIBHOCTH; IIPEPBIBHOCTD.
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Ucxopuoit Benmumuoit AIIIl mosker
OBITH JIIO0AA (puUsWUecKas BeJIUUYUHA —
HaNpAKeHNWe, TOK, COIPOTUBJIEHUE, €eM-
KOCTh, YaCTOTa CJIEJOBAHUA WMIIYJIHCOB,
YTOJI IOBOPOTA BaJjia U Jp.

YacroTa JUCKpeTUsanuu (UJIU YacTOTa
CEeMILINPOBAaHUA, AHIJI. sample rate) —
YacToTa B3ATUSA OTCUETOB HEIPEPHIBHOTO
10 BpeMeHU CHUTHAJa IPU ero AUCKDPeTH-
3anuu (ompeesseT, CKOJIBKO pas3 B CEKYH-
Iy OyIeTr usMepeH UCXOAHBIN curHai). Us-
MepseTcs B Teprax.

IIpumep 11.8. Crauepsl.

<

IlnanureTHbII

KuuxHbIT

CKaHep CKaHep
Ckanep ITopraTuBHBIHI

IMITPUX-KOZA CKaHep JOKYMEHTOB

CraHep KUHOIJIEHKU

MOJKHO COXPAaHHUTh Ha 3JEKTPOHHOM HO-
cuTee. ATU JaHHBIE ABJIAIOTCI IIUPPO-
BOII MOZeJbI0 00beKTa.

IIpomece  mepeBojga  aHAJIOIOBOIO
IIpejacTaBjIeHusA O0BbeKTa B Iu(ppPoBOe
Ha3bIBAIOT OIM(POBKON (MJIH aHAJIOTO-
mu@ppoBsIM mpeodpaszopanuem, AIIII).

OmudpoBKa HaHHBIX IPOUSBOIUTCS HA
CIIeIrIaJbHOM 00O0PYAOBaHUM, IT0O3BOJISIO-
IeM IpeoOpas3oBaTh aHAJOrOBBIN CUTrHAJI
B rtuppoBoii. Takoe yCcTPoOiiCTBO HA3BIBAIOT
aHaJIOro-TIN(POBLIM IPeodpa3oBaTeIEM.

B nmanbHedmem omnudpoBaHHBIE TaH-
Hble MOI'YT MCIIOJIb30BATbCA IJIsI 00pa-
0OTKM Ha KOMIIBIOTEpe, IIepefadu IIo
KOMIIBIOTEPHBIM ceTaM. OrmudpoBars
MOXXHO TeKCT, (pororpaduu, pPUCYHKH,
3BYK, BUJI€0, KMHO- U (DOTOIIJIEHKH.

IIpn cramupoBaHWU WU300paAKEHUA C
(pusuueckux 00BHEKTOB (TekcT, ¢ororpa-
¢uu, PUCYHKHN) INUCKPETU3AIUA XapaK-
TepudyeTcsa paspenieHueM (KOJUUeCTBOM
MUKceJel Ha eqUHUIY AJWHBI 110 KaKI0-
My 13 U3MEPEHUH) 1 TIIyOUHOH IBeTa.

g omu()poBKM TEKCTa WU Tpa-
(puueckmx wU300paKeHUNH TPUMEHSIOT-
cA pasjuuHble cKaHepbl (mpumep 11.8).
Cerogua cymiecTByioT 3D-ckamepbl —
yCTpOMCTBA, KOTOpPbIE AHAJUSUPYIOT
(opmy mpeameTra M CO3LAIOT HA OCHOBE
MOJYYEeHHBIX MTaHHBIX ero 3D-mozesb.
CraHepbl KMHOIIJIEHKH ITO3BOJISAIOT IIpe-
obpaszoBaTh u300pasKeHUs Ha KUHO-
IJIeHKe B mudposbie Bugeodaiian. IIpo-
rpaMMHOe ofOecrneueHne IJid pPabOThI CO
CKaHepaMu JJaeT BO3BMOYKHOCTh HacTpau-
BATh IMapaMeTphbl CKAHNPOBAHMS.

IIpu BbBIBOZE IM(ppPOBOro mH300pasKe-
HUA Ha IpuHTEp uiau 3D-mpuHTep IIpo-
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HCXOOUT oOpaTHOe mnpeoOpasoBaHme —
u3 mnudpoBoil (GopMBI B aHAJOTOBYIO.
B pesynbTaTe MBI mOJyuaeM aHAJOTOBOE
mpeJcTaBiieHre O0BeKTa: PUCYHOK Ha
OymMmare My MATe€PUAJIbHBIA 00HEKT.
IIpu omum(ppoBKe curHaja, IPUBSI3aH-
HOTO KO BpeMeHUu (3BYK, BHUIE0), OCHOB-
HBIMU IIapaMeTpaMu’ SABJIAIOTCS 4acToTa
TUCKpeTu3amuu (4acToTa M3MepeHUs) U
PaspATHOCTH KOJMUYECTBa OUT, BBIJEJIse-
MBIX JIJIA 3QIIMCHU PEe3YIbTATOB U3MEPEHU .
3BYK B KOMIIBIOTED MOYKXHO BBECTH C MU-
KpodoHa niau ¢ J060ro ayanoycTpoMcTBa,
MOAKJIIOUEHHOTO K KOMIIbIOTEpPY. AHa-
JIOTO-IIU(MPOBOIT ITpeobpasoBaTeb BCTPO-
€H B 3BYKOBYIO KapTy. OmnudpoBKa Ipo-
U3BOJUTCS CIEIUATBHBIM IIPOrpaMMHBIM
obecneuenuieM (Hampumep, Audacity). ITpu
BBIBOJIE 3ByKa ITPOUCXOJUT OOpaTHOE Ipe-
obpasoBaHue cuUTrHajJa u3 HIU(GPOBOTO B
aHaJyioroBeii (mpumep 11.9). [laa aro-
ro Ha 3BYKOBOU KapTe mMeeTcs ITudpo-
aHaJIOTOBLIN IIpeo0pas3oBaTeb.

B coBpemenuble cMapT(OHBI BCTPOEH
mudposoii (oroamnmnapar. M3o0paskeHusd,
MOJIyYeHHBIE C €r0 IIOMOIIIBI0, COXPAHAIOT-
ca B nudgpoBoii hopme. 3aTeM OHU MOI'YT
OBITH 3arpysKeHbl B KOMIILIOTED [JIsA o6pa-
00TKU, Iepefayd IO KOMIIBIOTEPHBIM Ce-
TAM WU A xpaHeHus. [{udpossie uso-
OpaskeHUs MOYKHO IIPOCMOTPETH Ha 9KpPaHe

MOHHTOPA WJIM paclievaTraThb Ha IIPUHTEpPeE.

IIpumep 11.9. IIpeoGpasoBaHme 3ByKa:

KomneloTtep .

MNamaTtb U‘Mcc,frﬁ)_,%?-,o”
1110011110000111
0011111001111100

»

% 0111000000000001] _-
)

@] 3ByKoBas kapTa

AHanorosbl

curHan .
AHanoroBbIv

CcurHan

1. B 4em otnuyme nHdopmaumm n gaHHeix? MpuBegute npuMepsl.

2. Y710 Takoe HocuTenb nHopmMaummn?

3. Y710 NoHMMmatoT nog MHOPMALNOHHBIMKU NpoLeccammn?
4. B 4em oTnM4ME aHanoroBoro curHana ot uudposoro?

5. Y10 NoHMMaOT nog oundPOBKON?

6. Kakne ycTponctea NpuUMeHSOT Npu oundpoBKe?

@ YnpaxHeHus

1 KocTs yuntcs B XyO0XECTBEHHOW LLUKOSIE U MULLIET KapTWHbl akBapenbio. HMKuTe 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 nsodpa-
XXEHUIN C MOMOLLIO CKaHepa u cmapTdoHa (uudposoro dpotoannaparta). Coenante BbIBOAbI.

2 MogrotoBbTEe COO6LLEHUS HA OfHY U3 NnepeyHuUcCrieHHbIX TeM.

1. ITudpoBoit 1 aHAJIOTOBHIN 3BYK. IIpenmyIiiecTBa 1 HEJOCTATKMU.

2. ITpaBoBbIe acIeKTHI OIU(MPPOBKU KHUT.

3. TexHoJIOTMY OIU(IPOBKU BUIEO.
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§ 12. KognpoBaHue 4YMCNoBbIX AaHHbIX

IIpumep 12.1. Crroco0bl 3amIKCH YUCET:

CoBpemeHHble |1 2 3 4 |10 20 30
Ernnetckune [ T 11 111 O A N AVAN AVAVA
peveckune

(CTaprI7I CTVIJ'Ib) IITII I | A AA AAA
peveckne

(HoBbIiCTUNBL) |0 By & | T K A
Pumckune I HOIv | X XX XXX

Y 1epBOOBITHOTO UYeJIOBEKa OpYAUeM
cueTa OBLIN MTPEUMYIIECTBEHHO ITaJIbIIbI.
C MX IIOMOIIBI0O MOYKHO OBLIO CUHTATH IO
5, a ecqu B3ATHb ABe pyKu, To u mo 10. B
IpeBHUE BpeMeHa JIIOAY XOAUJIU OOCUKOM.
ITosTOMy OHM MOIVIM IIOJB30BATHCS IJISA
cueTa majbllaMi KaK PYK, TAK W HOT.

1] i
A %L/ﬁm

—_—

M3BecTHBI HAPOBI, Y KOTOPHIX €AUHUIIA-
MU cueTa ObLIM He TMaJbIlhl, a UX (DaJaHTH.

T
Ae/

Hemnosumnumonuo#i cucTeMoOil CUMCIIeHUS
SBJISIETCS CJIABSHCKAs, B KOTOPON BMECTO
nudp MCIOJIb30BAJINCh OYKBBI aj(aBuTa.
Yro6bl OoTIMUATH OYKBBI OT Iudp, HaL
OyKBaMH C YHCJIOBBIM 3HAUCHUEM ITHCAJICSA
CHeIUAaJbHBIA 3HAK — THUTJIO.

12.1. TIlougaTne CHUCTEMBbI CUNCICHUI

IlepBrle = KOMIIBLIOTEDPHI  HA3BIBAJIU
9BM — b5/IeKTPOHHO-BBIUMCIUTENIbHAS
mamuHa. VX OCHOBHBIM Ha3HAYEHUEM
OBLJIO ITPOM3BOJICTBO PACUYETOB, AJSA KO-
TOPBIX HEOOXOAMMBI UKCJIOBBIE AAHHBIE.
CymrecTByeT 00JIBIIIOE KOJUUYECTBO CIIO-
co0OB IIpECTABJIEHUA YKCJIOBBIX J[JaH-
Hbix (mpumep 12.1). C apeBHUX Bpe-
MeH JIIOIYW HCIIOJIb30BAJIV CIIeIaJIbHBIe
3HAUKU IJid 0003HAaUeHUs yuceiy. Taxue
3HAQUKU Ha3bIBAIOT IIUPpaMU.

Cucrema cumMcjeHUdI — CIIOCO0 3aIlu-
CH umcJja C IIOMOIIbI0 Ha0opa YCIOBHBIX
3HAKOB, Ha3bIBaeMbIX Iu(paMu.

CucreMbl CUNCJIEHUSA OBIBAIOT IIO3U-
IUOHHBLIMYA ¥ HEIO3UIIMOHHLIMU. B mo-
SUIMOHHOII CHCTEeMEe CUMCJIEHUS YICJIO-
Boe 3HaueHme IU(PHI 3aBUCUT OT TOI
MO3UINK, KOTOPYIo Hudpa 3aHUMaeT B
3aIKcy unciia. B HeIIo3UIIMOHHONI cucTe-
Me CUMCJIeHHnS I[1(dpa Bcerga nMeeT OJHO
U TO ’Ke 3HaueHue.

B marre BpeMs ueI0B€YECTBO HCIIOJIB-
3yeT B OCHOBHOM [ECATUUYHYIO CHCTe-
My CUMCJeHUs. B Held mad 3amucu 4u-
ces ucnoabsyerca 10 mudpp: 0, 1, ... 9.
Yucao 10 aBiasdeTcsa OCHOBaHHEM IeCs-
THUUYHON CHUCTEMbI CUMCJIEHIS.

JIr000e umcsIo B JECATHUYHON CHUCTEMEe
CUMCJIEHUSI MOJKHO 3aIlliCaTh KaK CyMMY
pas3pagHBIX cJjiaraeMbix (mpumep 12.2).
Yucaa 1, 10, 100... apiaATCS pas3pAIHbI-
Mu egmHUIAMYU. Kaskanas paspagHas egm-
HUIIa MOXKeT OBLIThH 3amucaHa B Buze 107,

AHAJIOTHYHYIO 3alIMCh YMCJA MOYKHO
MOJIYYUTh, ecau BMecTo 10 Kak ocHoBa-
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HUSA CHCTEMbI CUNCJIEHUS B3ATh IIPOM3-
BosbHOE umciio p (p > 1). PaspagubiMu
eINHUIIAMU CTAHOBATCS CTEIIeHU OCHO-
BaHUS CHUCTEMbI curcaeHus. [ sanucu
YKcJia B CHCTEME CUMCJICHUS C OCHOBAHU-
em p moHamobuTcsa p nudp. OObIYHO HC-
TIOJIL3YIOT TIEPBBIE P UMD AeCATUUHOMN
cucrembl cuucienusa: 0, 1, ..., (p — 1).
Hanpumep, nasa 4eTBEPpHMYHOM CHUCTEMBI
cuncJeHusa sTo oyayrt mudps: 0, 1, 2, 3
(mpumep 12.3).

B obmiem Bume umciio Z MOMKHO 3alli-
caThb CJenyoIIuM 00pa3oM:
Zp=ap"+a,_p" '+ ..+ ap' +ayp’
Tle YMCJI0 P — OCHOBAHU’Ee CUCTEeMbI CUMC-
JeHudA, KOI(PPUIIUEHTHL A, &, _ 1, ... Oy,
a, — nudpsl yucia, 3HaueHud p”, p" - L
weey pY, p° — paspanHbIe eIUHUIILL.

OcHOBaHME CHCTEMbBI CUUCJIEHUS IIPU-
HATO YKasblBaTh KaK HIDKHUNA HHIEKC
B JecATHYHOII cucteme. Hampumep, ne-
cATUYHOEe Ywucjo 1443 MOMKHO B3amu-
catb Kak 1443,, uiau xak H5A3;5, 2643,
10110100011, (mpumep 12.4). Ilna pecs-
THYHOro yrcja nHaeke 10 MoXKHO He yKa-
3bIBATh.

HecATnuHasd cUCTEeMa CUMNCJIEHUS SB-
JSeTCSA IPUMEPOM MO3UIIMOHHOW CHCTe-
Mbl cumcaenua (upumep 12.5). Ilpume-
POM HEMO3UIMOHHOM CHCTEMBI CUMCJIe-
HUS ABJIAETCA PUMCKAas.

B HacrosiIiee BpeMs HCIOJIB3YIOTCS
MO3UIIMOHHBIE CHCTEMBI CUMCJIEHUS C
ocHoBanuamu 2, 3, 8, 10, 16. IIpu pabo-
Te ¢ KOMIIbIOTEPAMH Yallle BCero MCIIOJIb-
3yIOTCS IIIeCTHAAIATEePUUYHAsSI, BOChMe-
pUYHAsA, IBOMYHASI CUCTEMBbI CUMCJIEHUSI.

JlBomuHas cucreMa CUYNCIEHUS IIO-
3BOJISIET 3aIIMCHIBATH YUMCJA C IIOMOII[bIO
aByx nupp — 0 m 1. Sammer uyucia B

IIpumep 12.2. 3anuch uywmcaa 5973 B
BHuae CyMMBI pa3dpsaOHbIX CjlaraeéMbIX B e~
CATUYHOU CUCTEeMe CUUCJTIEHU:

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 uwncmaa 1443, B
Pa3HbIX CUCTeMaX CUHUCJICHUA:
5A3,,=5162+A-16'+3-16°=5 - 256 +
+10-16 + 3 = 1280 + 160 + 3 = 1443
2643, = 2-8% + 6-82 + 4-8' + 3-8° =
=2-512+6-64 +4:-8 + 3 =1024 +

+ 384 + 32 + 3 = 1443
10110100011, = 1-2° + 0-2° + 1-2% +
+1-2"4+0-254+1-2°4+0-2*+
+0-22°+0-22+1-2'+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. 3anuck uncia.

B sanwucu umcaa 111 mepBas emuHUITA
0003HAUYAET COTHU, BTOpas — OECATKH, a
TPEeThs — eIUHUIIBI (UMCJI0BOE 3HAUCHE —
CTO ONWHHAJIATE).

B samucu uwmcaa III xkasxkmasa mudpa I
UMeeT 3HaUeHUe eJUHUIILI (YHCIOBOE 3HA-
YeHUEe — TPH).

W3 wucropum u3BECTHO, UYTO UEJIOBEK
MIPUMEHAJ CUCTEMbI CUMCJIEHUSA C PasHBbI-
mu ocHoBaHuAMU. B Kurae 10iro moab30-
BAJIUCh IMIATEPUYHON CUCTEMOM CUNCICHUSA.
Ilnemena maiisi cumTajau B JBaAIlaTepPUU-
HOU cucteme cuuciaenud. [llectupecsare-
PUYHYIO CUCTEMY CUUCJIEHUS HCIIOJIb30Ba-
au B Basuionme. Hanmomuuanuem o6 3Toit
CHUCTEMEe CUNCJIEeHUS CEeTrOJHS SBJISeTCA
nenenrie MUHYTBHI Ha 60 cexyHp, uyaca —
Ha 60 MmuHYT, a yriia — Ha 360 rpamycos.
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B ocHOBe cueTa qIOKUHAMU JIEKUT JBE-
HaAIlaTepUYHaAsA CHUCTEMAa CUMUCJICHUSA, KO-
TOpas WCIOJb3yeTCA OO CUX IIOP: B T'OAY
12 mecanes, Ha udepodaare 12 vacos. g
o0o3HaueHNA IuU(p B ABEHANIIATEPUIHON
cucreme, kpome 10 mudp JeCATUYHON CU-
CTeMbI CUMCJIeHUS, HCIIOJb30BAJIUCH eIre
IBa 3HAUKa A o0o3HaueHus umcea 10 u
11. B pasuble BpeMeHa U B PasHbIX CTpa-
Hax wucnoyb3oBasu: aasa 10 — T (amri.
ten), D (1aT. decem), X (pumckoe 10); mas
11 — E (aura. eleven) uau O (¢pp. onze).
MOo2KHO MCHOJIB30BATh OYKBBI JATUHCKOI'O
anpasura — A(10) u B(11). Kpome Toro,
uHOrga 1A obo3HaueHusa 10 MCHONIB3YIOT
TIEPEBEPHYTYIO ABOHKY (G), muas 11 — me-
PEBEPHYTYIO TPOUKY ().

IIpumep 12.6. Yucsa B IrecTHagIaTE-
PUYHOM cuCTeMe CUUCIEeHU:

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 PasHBIX
crucTeMax CUMCJIEHU.

e

® <

<

E 5 g

= s = o

3 S o

& E o S

2 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 CHUCTEME CUUCJIEHUSA ABJIAETCSA
IBOUYHBIM KOJOM YHKCJIA.

B BOoCbMepuuHO cucTeMe CUMCIEHUA
ucnoab3yiorea mnmudper or 0 mo 7. Ee
IIpUMeEHEeHe IJIA KOMIBIOTEPOB 00YCJIOB-
JIeHO TeM (paKTOM, UTO B OAHOM OaiiTe
8 out. C IOMOII[bI0 BOCBMEPUYHBIX UKCeJI
3a0UCHIBAIOT KOABI YMCEJ U MAIITUHHBIX
Komann. Celiyac BOCBMEPUYHYIO CHUCTE-
MY CUVCJIEHUS NPAKTUYECKU ITOJHOCTHIO
BBITECHUJIA ITIeCTHAAIlaTEPUYHAA.

B mrectHagmaTepuyHON CCTEME CULIC-
JeHuA ucnobdyioreda 16 mudp: 10 mudp
U3 NEeCATUUYHON CHUCTEMbI CUUCJTIEHUS —
0..9 — u 6 OYyKB JIaTHHCKOI'O aJiaBu-
Ta — A, B, C, D, E, F (upumep 12.6).
Cucrema cumcjaeHUs ¢ ocHoBaHueM 16
IIIUPOKO MCIIOJb3YETCA B KOMIBIOTEPHOM
JTOKYMEHTAIluW ¥ IIPYU HATWCAHUU TIPO-
rpaMM HEIIOCPeACTBEHHO B MAIIMHHOM
Kozme. Hampumep, nasa 3amucu agpecoB
KOMAaH/I, IIBETOBBIX KOHCTAHT.

12.2. IlepeBox uucesJ U3 OTHOU
MO3UI[MOHHON CHCTEeMbI CUMCICHUS
B IPYyTyI0o

JIto60e umcio mmeer 3HaueHue u Gop-
My IpeJCTaBJIEHUs. SHAUEHUe UYmcJa 3a-
aeT KOJIMUYECTBEHHYIO Mepy U OIpeje-
JIAeTCA €ero OTHOIIEeHWEeM K B3HAYeHUAM
Ipyrux umcesa («OOJIbIIIe», «MEHBIIIEY,
«paBHO»). DopMa IIpeNCTABIEHUS YUCTIA
omIpeiesigeT CIrocob 3aIrcy Yrcja ¢ IIoMO-
IIBI0 ITPeIHA3HAUYEHHBIX JJIA 9TOTO IUQP.
3HaueHMe UYMCJIa HE 3aBUCUT OT CIIOCO0A
€ro IIpeJCTAaBJEHUA: YUCJIO C OJHUM U
TeM Ke 3HaUeHWeM MOXKeT OBITh 3amuca-
HO mo-pasuHomy (mpumep 12.7). Cuctembl
CUUCJIEHUs OIpefesdaoT (GopMy IIpen-
CTaBJIEHUS YUCEJI, & IIOCKOJBbKY UX MHO-
T'0, TO BOSHUKAET BOIIPOC O BO3MOYKHOCTHU
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U crocobax Tepexoma OT OJHOU (POPMBI
IpeJcTaBJIEHUA Uncaa K qpyroii. B mais-
HelilleM OyJaeM pacCcMaTpUBaTh TOJBKO
TIO3UITMOHHBIE CUCTEMBI CUMCJIEHUS.

IlepeBom umcsia M3 CUCTEMBI CUHCJIE-
HUS C OCHOBAHUEM P B CUCTEMY CUUCJe-
HUS C OCHOBaHWEM (¢ O0O3HAUAKIOT KakK
Z,— Z,. HemocpecTBEHHBIH IIePEBOJ BbI-
TIOJTHATH HEIIPOCTO, ITIOATOMY Uallle BCETO
paccMaTpUBAIOT NIePeBOAbl Z, — Z, = Z,,
rae o0eiuHOo = 10. To ecTh AJIS BBIIIOJI-
HEeHUsl IIePEeBOJOB HYKHO YMeTh Iiepe-
BOAUTL YNCJA B OECATUYHYIO CHUCTEMY
CUVCJIEHUS W U3 JEeCATUUYHON B CHUCTEMY
CUUCJIEHUS C APYTUM OCHOBaHHEM.

I monaydyeHUs aJTOPUTMAa II€PeBO-
la yucJja u3 JeCATUYHON CUCTEeMBbI CUMC-
JIeHUsI B CUCTEMY CUUCJIEHUSA C APYTUM
OCHOBAaHMEM PACCMOTPUM 3alUCh UWCJIA
B BUJIe CYMMBI Pas3psaAHBIX CJIaraeMbIX:
Z,=a,p" +a, p" '+ .. +apt+agp’

B sToif cymme Kakmoe cjaraeMoe 3a
UCKJIIOUEHWEM TIOCJIETHEr0 00sS3aTeIbHO
meautcsa Ha p. Torma moaydyaem, UTO TIO-
cJIeTHee cJaraeMoe @, ABJIAETCA OCTATKOM
OT JleJIeHUS MCXOMHOTO umcja Ha p. Pasme-
JIIM YHCJIO HA P, TIOJYUYUM CYMMY Pas3psam-
HBIX CJIaTaeMBIX CO CTapIIeil CTEIeHBI0 Ha
1 mensbire. Haling ocTaTok ero gejeHusa Ha
p, nmonyuum 3uauerue al. Ilpogos:kasa ta-
KM 00pas3oM, MOJYyUYMM BCe SHAUEHU a;.

B mpumepe 12.8 paccmoTpeHsI mepe-
BOABI YMCEJ W3 OeCATUYHON CHUCTEMBI
CUMCJIEHUS.

Aunroputm mepeBofa Zi, — Z,:

1. PazmenuTs HAIEJI0 MCXOMHOE UWC-
JI0O Ha OCHOBaHMNE HOBOM CHCTEMBI CUNC-
JIEHUsI p U HAUTH OCTAaTOK OT JeJIeHUS.
Jro OymeT mudpa a,.

IIpumep 12.8. IlepeBos uucen us mecs-
TUYHON CHUCTEMbI CUHCJIEHUS.

JlelicTBUA 1O aJITOPUTMY IIEepPeBOJA UU-
ceJl M3 OECATUYHON CHUCTEMBI CUUCJIEHUS
O0OBIUHO ITPEJCTABJISIOT <«JIECEHKOW», T. €.
CJIeAYIOIIUM 00pa3oM:

342 | 8

B npumepe peasnzoBaH mepeBOJ] YKCIa
342 B BOCBMEPUYHYIO CHUCTEMY CUUCJe-
Huda. Pesynbrar — 5265.

1. ITepeBectTun uncao 49 B ABOUUYHYIO
CHCTEMY CUMCJICHW:

49 = 110001,
2. IlepeBecTu umcyo 762 B miecTHamIa-
TEePUUHYIO CUCTEMY CUMCJICHU:

762 | 16
752

Ina samucu pesyabTaTa HEOOXOIMMO
TIOJIyYEeHHBIE OCTATKU IPEACTABUTH IIIECT-
HaguarepuuHbiMu nudpamu: 10 = Ay,
15 = Fy4. Pesyubrar 762 = 2FA .
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IIpumep 12.9. Ileperog uwucen B mecs-
TUYHYIO CUCTEMY CUMCJIEHNA:

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°=
=3-512+ 0 + 32 + 5 = 1573,;
A3D;;=A-16%+ 3-16' + D-16° =
=10-256 + 3-16 + 13 = 2621,,

IpobHBbIe UYMCIA MOYKHO II€PEBOIUTH
aHaJIOTU4YHO:
12,3,=1-5'+2-5°+3-5' =
=5+2+§=7+0,6:7,610.

IIpumep 12.10. Tabauma Terpan, Tpu-
ajJ ¥ IBOMYHBIX IIap.

IMudpa | Terpama | Tpuaga | 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 wus3
[IECTHAAIIATEPUYHOM CUCTEMbI CUMCICHUS
B IBOWYHYIO:

B27,= B 2 7 =101100100111,
— =
1011 0010 0111

2. HacTHOe OT OejeHHs CHOBa pasie-
JIUTDH HAIleJIO Ha P C BBIZeJIEHUEM OCTaTKa.
IIpomon:kaTh O TeX IIOP, MOKa YacTHOE
OT JIeJIeHUsS He OKAaKeTCs MEHBIIe p.

3. IlonyueHHBIE OCTAaTKU OT JeJIeHUSd,
3anuCcaHHBIE B IOPAJKEe, O0OpaTHOM IIO-
PAAKY WX IOJYUYEHUsI, SBIAIOTCA 3aIlu-
ChIO UHCJIa B CUCTEME CUMCJIEHUS C OCHO-
BaHUEM D.

B npumepe 12.9 mpuBeneHsnl mepeBo-
OBl YKCEeJ B JECATUUYHYI0 CUCTEMY CUMUC-
JIEHUA.

Anroputm mepesoma Z, — Z, BbITe-
KaeT u3 cmocoba IpeaCcTaBJIeHUS UYHCIA
B CHCTEMe CUUCJIEeHUS C OCHOBAHUEM p:

1. IIpeacTaBUTh YMCJIO B BUAE CYMMBI
PaspAmHBIX CJIaTaeMbIX II0 CTEIIEHAM p.

2. BeImostHuTh,  apud)MeTruYecKune ore-
pamuu B JeCATUYHOMN CUCTEME CUMCIEHUS.

OTmesbHO paccMaTpUBaeTCs CHUTya-
IUA TepeBONOB Z, — Z, €ClIu p U ¢
ABJSAIOTCA CTEIeHIMU ABOWKU. B sTOM
clyyae B KauecTBe IIPOMEKYTOUHOI
CUCTEMBI CUUCJIEHUS YIOOOHO BBIOMPATH
IBouuHyIo. IlepeBos M3 CUCTEMBI CUMC-
JIEHUSI C OCHOBAHWEM CTEIleHU IBOWKHU B
IBOMYHYIO OCHOBAH HA TOM, UTO KaKION
nudpe B 9TOH CHUCTEME CUMCJEHUS COOT-
BETCTBYET IPyINa ABOMUYHBIX ITUDP:

e IIIeCTHAAIIATePUUHON Im)pe COOT-
BETCTBYET I'PYIIIa U3 YeThIPEX ABOMYHBIX
nudp (16 = 2%), HassIBaeMas TeTpamoii;

® BOCbMEPUUHOH IT1(hpe COOTBETCTBYET
I'pYIIa U3 TPexX JBOMYHBIX nudp (8 = 23),
HasbIBaeMas TPUAIOI;

® YeTBEPUUHOI ITU(PPE COOTBETCTBYET
mapa JBOMYHBIX mudp (4 = 22).

Tabauisl TeTpam, TpUam M JBOMUHBIX
map npuBeneHbl B npumepe 12.10. i
TepeBoia YMCJa M3 CUCTEMBI CUMCJIEHU
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¢ ocHOBaHWEM 16 B IBOMYHYIO CHUCTEMY
CUMCJIeHUs KaKAyio mudpy uumcaa 3a-
MEHSIOT COOTBETCTBYIOIIEH TeTpamoii
(mpumep 12.11). IIpu mepeBose M3 BOCH-
MEPUYHOU CHUCTEMBI CUMCJEHUA IU(PHI
3aMeHsAIOTCcA Tpuagamu (mpumep 12.12),
a "3 YeTBEepUUHONI — mapamu (Ipu-
mep 12.13).

IIpu mepeBoze U3 JBOMYHOIN CHUCTEMBI
CUMCJIEHUST YMCJIO pPa3buBaeTcs COOTBET-
CTBEHHO Ha Tpynnsl mo 4, 3 uau 2 mud-
pbI cpaBa HajeBo. IIpu HeoOXogUMMOCTH
cJieBa K UMCJIY MOKHO IIPUIINCATH HYJIH.
3aTeM TIPOM3BOAUTCS 3aMeHa TeTPalbl
(Tpuagbl WM Tapbl) HA COOTBETCTBYIO-
myo mudpy (mpumep 12.14). IlepeBog
Zig — Zgu Z, — Zs IOKA3aH B IIpUMe-
pax 12.15 u 12.16.

Kaaskyasrop 8 OC Windows mosso-
JIsTeT BBIMIOJHUTH IIEPEBOABI UYMCEJ U3
OIHOI CUCTEeMbI CUMCJIEHNUA B APYTyI0. Pa-
0oTaeT KaJbKyJIATOP C CUCTEMAMU CUUC-
JIEHU, OCHOBAHUAMM KOTOPBIX SBJIAIOT-
ca 2, 8, 10 u 16. Ina ocylecTBIeHUA
IePeBOJ0B KAJNBKYJIATOP MOJIKEH ObIThH B
pe:xume IIporpammuct (mpumep 12.17).
Obos3HaueHUA MOJA CHUCTEM CUUCIECHUA:
Hex — mectHagmarepuunas, Dec —
mecaruunasg, Oct — BocbMepuuHAasd,
Bin — pgBomumasga. [na mepeBoma umcia
¢ TIOMOIIIBIO KaJbKYJIATOPA HYKHO:

1. BeiOpaTth  OCHOBaHHE  CHCTEMBI
CUMCJIEHUS MCXOMHOT'O YMCJIA.

2. HabpaTs uucio.

3. PesysbTaT oTo0OpasuTca cpasy gJd
BCE€X CHUCTEM CUMCJIEHUA.

B pexume IIporpamMmmuctr KaJabKyJIs-
TOpP MOJKeT paboTaTh TOJLKO C IeJIbIMU
YUCIaMU.

IIpumep 12.12. IlepeBox umcia 362
B IBOMYHYIO CUCTEMY CUMCJICHUSI:

3623 = 3 6 2 =011110010,
— s
011 110 010
Hysp B Hauajie 3aIMCH YMCJIa MOXKHO
onyctuts. OrBet: 11110010,.

IIpumep 12.13. IlepeBox umcna 3202,
B IBOMYHYIO CHUCTEMY CUMCJIEHUS:

3202, = 3 2 0 2 =11100010,
et Y ante  ate V et
11 10 00 10

IIpumep 12.14. IlepeBop umces U3 ABO-
WYHOM CHUCTEMBI CUMCICHUS (3HAK ' OTHe-
JISeT TeTpajbl, TPUALBI UJIU TaPbI).

B mecTHagmaTepuuHyo:

110011010, = 0001 ' 10011010 = 19A4
B BochrMepuunyio:

11011010111,=011'011'010"111=33274
B uerBepuunyio:

10110111, =10"11'01'11 = 2313,

IIpumep 12.15. Ilepesog uucaa C36,5 B
BOCHMEPUYHYIO CUCTEMY CUUCJICHUS.

CHauajia mepeBelieM YNCJIO B /JBOWY-
HYIO CUCTEMY CUNCJIEHUs, 3aTeM pa3dodbeM
ero Ha TpUaAbl U IOJYYUM BOCHMEPUY-
HyIo 3anuck: 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
CUVCJIEHV S, 3aTeM Pa3o0beM ero Ha TeTPa bl
¥ TOJYYUM IIEeCTHAAIATEPUYHYIO 3AINCh:

23103, =10 11 01 00 11, =
0010'1101'0011=2D34;.

IIpumep 12.17. IlepeBop uucsaa 6122 ¢
IIOMOIIbI0 KAJIBKYJIATODA.

= [lporpammucTt

6 122

HEX C52
DEC 3154
JocT 6122
BIN 1100 0101 0010
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1. Y710 Takoe cmctema cHucneHuns?
* | 2. Kakumu 6bIBatOT CUCTEMBI CHUCTIEHUA?
3. Kak nepeBecTn 4NCO B OECATUYHYIO CUCTEMY CHMCNEHUA?
4. Kak nepeBecTU YUCO U3 [ECATUYHOW CUCTEMbI CHUCTEHUA?
5. 1na 4ero vucnonb3yTCA Tpuaabl 1 TeTpanbl Npu nepesofe Yncesn U3 ofHoON cucte-
Mbl CYMCINEHUA B OPYryo?

@ YnpaxHeHus

1 lNepeBegute 4ncna B OECATUYHYIO CUCTEMY CHUCIIEHUS.

1. 1001,, 1110101,, 100001,. 3. 4564, 3025, 165,.
2. 2121,, 2001,, 2213,, 2332,. 4. Ab4,, 679,45, FDCyg.
2 I'IepeBe,u,MTe 4ymucna m3 }J,eCHTVI“IHOVI CUCTEeMbl 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 BblinofiHeHMe nepeBofa «feCeHKOM» MOXHO ocyliecTBuTb B Excel. OTkpoiiTe dain ¢
npumepom 12.8. Heob6xogumble hOpMysbl MOXHO MOCMOTPETH B pexume mnokasa opmyn
(Ctrl + ~). VicnonbayiiTe npumep AN nepesoga 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* Hangwte B Excel cnpaeky no cyHkumam OEC, OB.B.AEC, BOCbM.B.OEC v gp. Uc-
nonb3ynTe 3TM PYHKUUU ONs NPOBEPKU MPaBUSIbHOCTU BLIMOSIHEHMA MepeBoda 4YMcen B
ynpaxHexuax 1 u 2.

5 OcyuwecTBute nepeso Yncen Mexay ykasaHHbIMU CUCTEMaMUN CYUCTIEHWS:

1. 3201, — Zy — Zg — Zg; 4. 45673 — Zys — Zg;

3. F1Ay — Zy — Zy — Zg;
6 Onpepenute, B KAKOM Mopsiike criefyeT OCYLLECTBISTL NepeBod Yucia B crefyoLme
CUCTEMbI cunucnenns: Z,, — Z, — Zg — Zig M Z, — Zig — Zyo. OTBET 060CHYyMTE.
7 3anuumte MUHUMasbHOE M MakKcuMalsbHoe.

1. ITaTusHAUYHBIEe UKCIa B YeTBEPUUHOIN CHUCTEMe CUMCJIEHUS.

2. YeTbIpex3HAUHBIE YMCJIa B BOCBMEPUUYHOM CUCTEME CUMCJIEHUS.

3*. Tpex3HauHbIe YNCJIA B ABEHAIIATEPUYHON CHUCTEMEe CUUCJIEHUI.

MonyunTe gecsaTuyHble NPeACcTaBfeHusl 3anucaHHbix Yicen. CaenanTte BbIBOAbI.
8 3anuwwute uucno, cnepytowee 3a 345, 225, 345, 1111,, CFyq.

9  3anuwwuTte uucno, npegwecteyowee 54, 30, 1004,.
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10 Pewwute 3apayn.

1. Hatigute maumensbitiee u3 unucea A, B, C u D, 3anmrucaHHBIX B Pa3jINYHBIX
cucremax cuumcienus, eciau A = 1023, B = 471, C = 69;,, D = 1001010,
2. B cucreme cuuciieHUA ¢ HEKOTOPHLIM OCHOBAHHEM p UMCJO 58, 3aIlnchIBa-

erca kak 213,. Haiizure aT0 ocHOBaHUe.

3. YKaKuTe Bce OCHOBAHUS CHUCTEM CUMCJIEHU A, B KOTOPBIX 3aIlMCh 4YHKCJIa 17

OKaHumBaeTcd Ha 2.

4. K zamnucu HaTypaJabHOrO YKCJIAa B BOCBMEPHUUYHON CHCTeMe CUMCJIEHUS CIIpa-
Ba IIpUIINCAJU ABA HYJsd. Bo CKOIBKO pas3 yBeamuuaoch uucyo? OTBer 3amu-

IIUTE B AECATUYHON CUCTeMe CULCJIeHUA.

5% B cany 100, ppykToBEIX fepeBbeB. M3 Hux 34, ab6monu, 25, rpym u 5,
pumied. Kakas cucreMa cUuC/IeHUSA MCIOJIb3YeTCs MIPU IIOACUYeTe KOJIHUUecTBa

IepeBbeB?

11 MoaroToBbTe COOGLLEHMsI HAa OfHY U3 MEePEHUCNIeHHbIX TeM.

1. Ucropusa cuera.

2. MexauuuecKue CUeTHbIE IIPHUCIIOCO0IeHMS.
3. Ucmonb3oBaHMe TPOMYHOM CUCTEMBI CUUCJICHUS.

§ 13. KoaupoBaHue TeKCTOBbIX fAaHHbIX

13.1. IlpeacraBiieHue TEKCTa

EcrecTBeHHOII nOJiT OpPraHOB YYBCTB
yeJIOBEKA SBJIAETCA aHaJjorosas (opma
mpeAcTaBIeHUsA WHGOpPMAIIUM, OTHAKO
IVCKpeTHass (opMa IIpeaCTaBICHUS C
MIOMOIIIbI0 HEKOTOPOro Habopa B3HAKOB
HauboJsiee yHuUBepcaabHasd. [ 3amucu
TeKCTa MCHOJb3YIOT CUMBOJILI ajdaBuTa
(mpumep 13.1).

IIpencraBienve wHGOPMAIMK B aJ-
¢aBuTHOI (TEKCTOBOI) (popMe — caMbIil
pacupocTpaHeHHBINT CIOCO0 CO BpeMeH
u3obpeTeHns nucbMeHHOCTH. MHDOPMAa-
U IepefaeTcs B BIUEe TEKCTAa, 3allNCaAH-
HOTO HA KaKOM-Tu0O s3bIKe: PYCCKOM,
0eJIOpyCCKOM U T. 1. J[JIs 3aIUCH TeKCTa
Ha PAa3HBIX $3BIKAX MOYKHO WCIIOJIb30-
BaTh oxuH aJjdasur. Hanpumep, mis
3amMCKh TEeKCTa HA PYCCKOM WHJIU 0eJo-
PYCCKOM fA3BbIKaX MCIIOJb3YIOT KUPUJLIH-
1Ty, a JIJIs 3aIliCU TeKCTa Ha aHTJINHCKOM
WJIM HEMeIKOM S3bIKaxX — JATHUHUILY.

IIpumep 13.1. Pagnuunsie andaBUTHI.
Aa B6 Bs It Jln Ee F& XKx 33
Uu Uit Kk Jln Mm Hu Oo IIm Pp

Cc Tr Vy &p Xx Hu Yu Mm Hlm
b blet bp 3O» IOw A1

Kupunnuueckuit andasur

Aa Bb Cc Dd Ee Ff Gg Hh I
Jj Kk LI Mm Nn Oo Pp Qq Rr

Ss Tt Uu Vv Ww Xx Yy Zz

JlaTuHCKUIT andaBuT

Ao BB Iy A Ee Z{ Hn 06
I K« AL Mp Nv E& Oo IIn
Pp 6 Tr Yv ®¢p Xy Yy Qo

I'peueckuii andaBur
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IIpumep 13.2. KoqupoBaHue CHMBOJIOB:

0100 0001
0101 0011
0100 0011
0010 1111
0011 1000
0111 0100
0110 0101

O ~+~0~0W0>

IIpumep 13.3. ®parmMeHTH KOJOBBIX
Tabaui: 1 — ImecTHAAIATEPUYHBIE KOIBI
CUMBOJIOB; 2 — [eCATUYHBIE KOJBI CHM-
BOJIOB.

@ sp | « # $ % & ¢

20 21 22 23 | 24 | 25 26 | 27
( ) |+ - . /

28 29 | 2A | 2B | 2C | 2D | 2E | 2F

0 1 2 3 4 5 6 7
30 | 31| 32 | 33 |34 | 3 | 36 |37
8 9 : ; < = > ?
38 | 39 | 3A | 3B | 3C | 3D | 3E | 3F
®
sp | ! « #$ | % | & | ¢ ( )
32| 33| 34|35 |3 | 37 | 38|39 | 40| 41

+ -1 7ol 1] 2]s
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. KomupoBaHue OYKBBI
«JI» (pycckoit) B pasHBIX 8-paspagHBIX
KOJOBBIX TA0IMIIaX.

rgl Bl s
Windows-1251 || 11001011 203
KOH-8 11101100 236
CP855 11010001 209
CP866 10001011 139

IIpumep 13.5. TexcT B pasHBIX KOLU-
POBKAax.
Windows 1251

HpMMep TEKCTa B PA3HEIX KOOMPOBKAX
KOun-8

OIIXJIEII PEVSIPIO B IIIOI'MILY MHIXITHBIIY
CP866

1EmExE €xte€p T EpusVi bodmEOTBPL

Jia 3anmmcu TeKcTa B NaMATb KOM-
IbIOTEPA MCHOJB3YIOT TBOUYHBIN KOJ —
ajpaBut u3 AByx cuMmBoJioB: 0 u 1.

13.2. IToHAaTHE KOMOBOI Ta0JIUIIBI

TexkcroBaag mH(pOPMAIIUA COCTOUT U3
CUMBOJIOB: OYKB, Im(dp, 3HAKOB IIPEIu-
HaHUuSA U Op. MHOMKECTBO 3TUX CUMBO-
JIOB 00pa3yioT KOMIILIOTEPHBII aihaBuUT.
TeKcT, COCTOAITNI U3 JAHHBIX CUMBOJIOB,
YeJOBEK BUJIUT Ha DdKPaHe MOHUTODA.

KomnbioTep MmosxeT o6pabaThiBaTh MH-
(opmanuio TOJHLKO B UMCJIOBOI (opme,
IIpeCcTaBJIEHHOI B BUIe JBOMYHOTO KOIa.
IlosTOoMYy AJIsT KOZUPOBAHUSA TEKCTa KaiK-
IIOMY CUMBOJIY aji(paBUTa CTABAT B COOT-
BeTCTBUE IBOUYHLINA Kof (mpumep 13.2).
Yacto BceM 3HaKaM aj(aBuTa CTaABATCH
B COOTBETCTBUE KOJBI, COLEPIKAIIIVEe OLM-
HAKOBOE€ UWCJIO JBOMUHBIX Pa3PANOB.

COBOKYIIHOCTH BCE€X CHMBOJIOB KOM-
MBIOTEPHOTO ayihaBUTA M COOTBETCTBY-
IOIIMX UM ABOMYHBIX KOZOB 3aIINCHIBA-
0T B Buje Tabauibl. Takyo TaOIUILy
HA3BIBAIOT KOMOBOH (KOIMPOBOYHOM)
Ta0JHIel CMBOJIOB.

C IIOMOIIBI0 KOJOBBIX TAOJIMIL BBITIOJIHA-
0T KOJUPOBaHME 1 JeKOANPOBAHIE TEKCTA.
YacTo 151 ymoOCTBA IMOJIb30BATENS B KO-
JIOBBIX TaOJMIIAX BMECTO JBOMYHOIO KOIA
3aIMCLIBAETCS ero JeCATUYHBIN NN IIIeCT-
HaAnaTepuuHblii aHajgor (mpumep 13.3).
Iia mosryyeHMs ABOWMYHOIO Koma (U3 me-
CATUYHOIO WJIKX IIeCTHAIATEPUIHOIO)
HY?KHO OCYII[ECTBUTL IIEPEBOJ, 4YWCJa B
IBOWYHYIO CUCTEMY CUMCJICHUS.

151 pasHBIX KOMIBIOTEPHBIX CHCTEM
MOTYT WCIIOJIb30BATHCA PAa3JIMYHBbIE KO-
IOBLIE TAOJMIIBI CHMMBOJIOB. B pasHBIX
KOZOBBIX TalO/JMIIaX OSHHUM U TeM JKe
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CHMBOJIAM CTABUTCSA B COOTBETCTBUE
pasHbBIA ABOMYHBLIN Koxa (mpumep 13.4).
B sTomM ciyuae TeKcT, CO3maHHBIM Ha
OHOM KOMIBIOTEpPE, HeJab3A OyIeT Ipo-
YuTaATh Ha APYroM KOMIbIOTepe 0e3 Io-
MOJTHUTEJIBLHOTO IIEePEKOAMPOBAHUA —
CHMBOJIBI OyAyT OTOOpaKaThbCsi HEKOP-
pextHo (mpumep 13.5). MemxayHapon-
HBIM CTaHIApTOM cTajia Tabyauila Koau-
poBru ASCII (American Standard Code
for Information Interchange — amepu-
KaHCKUI CTaHIapTHBIA KOJI AJid obOMme-
Ha wuH(popmanmen). [HamHas rtabauma
HOAAepP KUBaeT 8-pas3pagHbIA IBOMYHBIN
KOA. 9TO 3HAUUT, UTO KAMKIBLIN CHMBOJI
OymeT B3aKOAMPOBAH IIOCJIEI0BATEIbHO-
CThIO U3 8 HyJjgelr m eguHUI. Takas Io-
CJIeIOBATEJILHOCTD 1 OyIeT KOZOM CHMBO-
na. Beero B tabaute 28 = 256 cuMBOJIOB.

Taxk Kak KaKIbII CHUMBOJ KOIUDPY-
IOT IIOCJIeOBATEJBLHOCTRIO W3 8 HYyJIeil
U eIUHUIl, OH 3aHMMAET B IIaMATU KOM-
npoTepa 8 Out (1 GaiiT). B mpumepax
13.6—13.9 mokasamo, KakK C IIOMOIIbIO
rabsmnbl cuMBoIoB ASCII (cm. IIpunosice-
Hue k 2naee 2, c. 118—119) konupoBarb u
IEeKOAUPOBATH CMBOJIBI.

B Tmabmume ASCII cuMBOJIBI JTaTHHCKO-
ro m pycckoro aygaBuUTOB (IPOIUCHLIE U
CTpOuUHBbIe) UAYT 1o andasury. lecaruu-
HbIe (Pl PACIIOJI0KEHBI B ITIOPSIIKE BO3-
pacTaHusA WX UHNCJIOBBIX 3HAUEHUI. OTO
IIPABUJIO OOBIYHO COOIIOAAETCS U B IPYTUX
KOIOBBIX Tabsuiax. Taxkoi cmocod Komu-
pPOBaHUA TEKCTA II03BOJIIET COPTUPOBATh
TEeKCTOBBLIE JAaHHBIE II0 aJ(aBUTYy, a UUC-
JIOBbIe — II0 BO3PACTAHUIO MX 3HAUYEHUM.

B xomoBoii Tabaumne ASCII xparHuTtca
256 cumBoJioB. Ecau my:kHO paboraTh
C TEKCTaMM! Ccpady Ha HECKOJbKUX A3bI-
KaX, TO 9TUX CHMBOJIOB HEJOCTATOUHO.

Ta6auma ASCII KomoB COCTOUT U3 ABYX
yacreii. [lepBad yacTs (cTaHZapTHAS) CO-
IePIKUT JATUHCKNE OYKBBI, IU(PHI, IPO-
0esl, 3HAKM IPENVHAHUSA U CIEIUAJIbHBIE
CUMBOJBL: +, /, *, %, # u ap. CuMBOJIBL
sToii wactu umeroT Koaesl or 00000000 mo
01111111 (mecsaTuunble aHajgoru 0—127).
Bropyio yacTh KOZOBOI TaOJIUI[bI HA3LIBA-
0T aJdbTepHaTuBHON. CUMBOJIBI B HEll KO-
nupytorcs sHaveHusamu ot 10000000 mo
11111111 (mecaruuuble anagoru 128—255).
9ra uyacThb TAOGJUIBI HCIOJb3YeTCS MIJIS
KOAMPOBAHUS CHMBOJIOB HAI[MOHAJBLHBIX
an(aBUTOB ¥ CHUMBOJIOB IICeBHorpadu-
KU, KOTOPBIE HCIIOJIBL3YIOTCA [AJIS PUCOBA-
HUSA PAMOK U JIMHUI (CHMBOJIBI C KOJaMU
176—223). B craHmapTHON YacTH KOMO-
BOM TaOJMUIIBI KOALI BCEX CHUMBOJIOB Ha-
yuHatoresa ¢ 0, B anbrepHaTuBHON — c 1.

IIpumep 13.6. Ompenesenre Koma CUM-
Bosa «@».

Homep cumBona «@» B K0goBoiil Tabm-
me 64. IlepeBemem uucao 64 us mecATHY-
HOM CHCTEMBLI CUHCJEHWS B JBOUYHYIO.
Ilomyumm: 1000000. [na moayueHUS
8-6uTHOTO Koma nobasum 0 mepem 4ucaom.
01000000 — nBOMYHBIH KOZ cEMBOJIA «@».

IIpumep 13.7. Onpenenenue Koma CUM-
BoJia «@D».

CueBa ot 6ykBbl «®» unciao 148 — ee
mecaTuuHblil Kox. [lepeBenem umcio 148 B
IBOMYHYIO CHCTEMY CUMCJIeHuA. I[losyunm
10010100 — mBOWYHBII KOJ GYKBEI «D».

IIpumep 13.8. Ompenenenue AJS CAM-
BoJIa «Z» IIIECTHAAIIATEPUYHOTO KOJa.

Haiigem B Tabaune 6yKBY «Z». Pamom
¢ meit uncao 90. IlepeBemem mecATHUHOE
yncso 90 B mecTHAAIIATEPUUHYIO CUCTEMY
cuncyaerud. [lomyuum: HA.

IIpumep 13.9. [lexomupoBaHmUe IIOCTE-
IIOBATEJILHOCTH KOJOB CHMBOJIOB.
10101000 10101101 11100100 10101110
11100000 10101100 10100000 11100010
10101000 10101010 10100000

3aMeHNM KasKIbIi JBOMYHBIN KOX €ro
MEeCATUYHBIM aHAJOTOM U ITOJYUUM:
168173228174 224172160 226 168 170 160

Temeps B KOIOBOIT TabInIle HANIEM CO-
OTBETCTBYIOII[I€ CUMBOJIBI W IIOJIYUNM:
uHpOopMaTuKa
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IIpumep 13.10. Ta6auma cuMBOJIOB
(bparmenT).

Wpwehr: £ Times New Roman

OTKpbITUE HOKYMEHTa - = I

5
1
i }
]

# Cnpaeka
o [SInIa] T[] [+], glafafa]af =
_E'E!' =|mi>[?|@AB CIDIE|FlG/H)

.E'LHTD?QHET"\'“T\'I|

:a.l:l-.'dll' l||tl-l:||l:-p

i £
Elli'lun'.-.'l.:."l:l ]'Tll 1t
[# T ] R PR I ] "--—lﬂa
o [ 0 "1";;'-'1 GADNEEEREDD
([T [H]F[f = a|a| 58| LA BLBIT|
EICIERETITHR F.-'I:l'n'P:l:'T".t"m:x'ﬂ'lf'
R T | S B (s s gl s [ | 2 o
[1ns kormpoBaHus: | BeiGpars

s [ononHutensHble napameTpbl

Ha6op cumsonos: Windows: kupunnmua =
lpynnuposka:  Bcee .
Momck:

i U+0418 (CxCB): Cyrillic Capital Letter B

Knasuwa: Alt+0203

IIpumep 13.11. KopgupoBaHue cjoBa
«IOHUCK».

B xoxupoBke ASCII ciioBy «IuCK» CO-
OTBETCTBYET IIOCJEI0BATEJIbHOCTD IIECT-
HaAIaTepuyYHBIX KomoB: A4 A8 E1 AA
(B mecaruuHoM mpencraBiaenuu: 164 189
225 170). 9roii mocsenoBaTeIbHOCTUA KO-
moB B KogupoBke Unicode OymyT cooTBeT-
cTBOBaTh cuUMBOJBL: ' 'd%. B KomupoBke
Unicode cioBo «auck» OymeT 3aKOqUPO-
BAHO IIOCJIEJOBATEJIHLHOCTHIO IIECTHAIIA-
TepuuHbIX KomoB: 0434 0438 0441 043A.

dopmar UTF-8 ObL1 paspaboTan 2 ceH-
1sa6psa 1992 r. Kenom TommcoHoM u
Po6om Ilaiikom u peanusoBan B OC
Plan 9 (Onmepanuonnasa cucrema, paspabo-
tanHas Bell Labs — ceituac mogpasmeie-
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 UCIIOJB3YIOT KOIAUPOB-
Ky Unicode (FOmmkoxm). B mHeli KoMibio-
TEePHBIN aJI(aBUT COCTOUT He u3 256, a us
65536 cumBOJIOB. [IJ151 KOTMPOBAHUSA OTHO-
I'0 CUMBOJIA UCIIOJIb3YeTCs II0CJIeI0BATEh-
HOCcTh 13 0 u 1, umeromias gauHy 16 cum-
BOJIOB. IIpu Takoil KOZUPOBKE KaMKIBIN
CUMBOJI OymeT 3aHMMATh B MMaMATU KOM-
meioTepa 2 Gaiita. IIpocMOTpeTs KOJOBYIO
TaOJUITy HA BallleM KOMIIBIOTEpEe MOYKHO
3amycTuB nporpaMmmy TabJauiia CHMBOJIOB
(Haxomurcs B paszmene CraHgapTHbie —
— Cay:xeonpie — Tabauiia CHMBOJIOB).

s omnpenesneHusas KoJa CHMBOJIA
HYJKHO BBIODATH 9TOT CUMBOJI B TabJIUIle
(mpumep 13.10). Ha BcmsibiBaroreil mog-
CKadKe M B HUKHEN YacTU OKHa Oyaer
yKasaH KOoJl CHMBOJIA B IITeCTHAAIlaTepPuy-
HOM cucTeMe CUMCJIeHUs U Ha3BaHue JAaH-
HOT'O CHMBOJIa (HA AHTVIMICKOM S3BIKE).

Ja morcka cuMBOJIa, COOTBETCTBYIO-
1ero KaxkoMy-1ubo Konoy, HY'KHO BBe-
CTU IIeCTHAMIATEePUUYHBIN KO CHMBOJA
B noyie Ilouck. B BhImamaroIneM CIHCKe
HaGop cuMB0JIOB MOKHO BLIOpATh OIIpe-
JleJIEHHBIT aJi()aBUT.

CragmapTHad YacTb KOHOBOII TalJIu-
nsl ASCII coBmamaer ¢ Hauajgom TabJu-
bl KomupoBKH Unicode. ITosTomy Tex-
CTBI, COAEPsKAIlle CUMBOJIBI, KOTODHIE
pAacCIIOJIO}KeHbI B CTAHAAPTHOM YacTu
KomoBoii Tabaunbl ASCII (tudps, OYK-
BBl aHTJIMICKOTO aJjiaBuTa), OyayT Ges
TpyZa uuTaThcA U B KogupoBKe Unicode.

Pycckue cumBosibr B Tabsuiie ASCII
UMeIOT KOoAbI, HaumHad ¢ uucaa 805 =
= 128,,, a B Tabsuie Unicode — c 1rect-
Hagmarepuynoro ymcyaa 0410 (kox mpo-
nucHo? OYKBBI A). TeKcThl Ha PycCKOM
sA3bIKe, HaOpauuble B Koguposke ASCII,
OyoyT HEBEpPHO OTOOpPaKaThbCs IIPU IIPO-
cvotpe B Unicode (mpumep 13.11). Ias
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MIPaBUJIBLHOTO ITPOCMOTPA TEKCT HeoO0Xo-
IUMO TIPeo0pasoBaTh.

Pacnpocrpanena xommpoBka UTF-8
(auri. Unicode Transformation Format,
8-bit — dopmar mpeodpasoBaHusa IOHuM-
Koma, 8 out). OHa mo3BoJisgeT 0ojiee KOM-
IIaKTHO XPaHUTH U IIepelaBaTh CUMBOJIBI,
HCIIOIB3YS ITIePEMEHHOE KOJIUYEeCTBO OaMT
(ot 1 mo 4) nnsa xogupoBanus. CraHgapT
UTF-8 ceiiuac aBasdeTCA caMBIM PACIIPO-
crpaHeHHBEIM B MHTepHere. JlaTuHCKUe
OYKBBI, IIU(MPBI 1 HamboJiee PacIIpocTpa-
HEeHHble 3HAKU NMPENNHAHUA KOAUPYIOT-
csa B UTF-8 oguuM 6aiiToM, U KOABI STUX
CUMBOJIOB COOTBETCTBYIOT UX KOJaM B
ASCII. Kupuainueckue CIMBOJIBI KOLU-
pyioTcsa nBymsa Oaritamu (mpumep 13.12).
CTpyKTypy ABOMYHOTO KOJla CHMBOJIA B
rkogupoBke UTF-8 mMoxKkHO mOCMOTpPETH
B Ilpunoxcernuu k enage 2 (c. 117).

TeKCThI BBOAATCA B IaMATh KOMIIBIO-
Tepa B OCHOBHOM C ITOMOIIbIO KJIaBUATY-
pel. Ha kyaBuIiax HammcaHbI 3HAKOMBIE
HaM OYKBBI, IU(PPLI, 3HAKK IPEITUHAHUA
u apyrue cuMBoJibl. HaskaTume Ha ompe-
IeJIeHHYI0 KJIABUIIY KOAUPYET CHUMBO.JI,
U B NaMATH KOMIIBIOTEPA OH XPaHUTCHA
B ¢opMe IBOMUHOIO Koma. IIpu BEIBO-
e CUMBOJIA Ha 9KpaH MOHUTOpPA BHEIII-
HUII BUJ CUMBOJIA BOCCTAHABJIMBAETCS
mo ero ABoMYHOMY Komy. KomupoBaHue
W IeKONUPOBAHME TEKCTOBBIX TaHHBIX
MIPOUCXOAUT TaKsKe IPU 3aIlHCU TeKCTa
B (aiim Ha KOMIOBIOTEPHBIN HOCUTEIH
¥ IPU CUUTHLIBAHUHU TeKcTa u3 (aiija
(mpumep 13.13).

MuadopMaimoHHBIH 00b€M TEeKCTa 3a-
BUCUT OT KOJMUYECTBA CUMBOJIOB B HEM U
crocoba KommpoBaHUA cuMBOJIOB. IHGOD-
MaIMOHHBLIA BeC OJHOTO CHMBOJIA DPaBeH
1 6aiiTy Ipu UCIOJIb30BAHN OSHO0A A THRIX
(8-0MTHBIX) KOMOBBIX TaOaUIT 1 2 Gaiitam

Muorve  Opaysepbl  IPEIOCTaBJAIOT
TI0JTL30BATEI0 BOBMOKHOCTE BEIOODa KOU-
POBKHU CTpaHUIBI caiiTa. OgHAKO pacmpo-
crpanenue koxupoBku UTF-8 mpuBomut K
TOMY, YTO 9Ta (PYHKIIVSA CTAHOBUTCS MAJO-
BocTpeboBaHHOI. [lo aTOl IpUUMHE paspa-
ootunku Google Chrome y6paiu JaHHYIO
(yHKIIMIO U3 MOCIeTHUX Bepcuil Opaysepa.

IIpumep 13.12. KogupoBaHme CHUMBO-
n0B B UTF-8 u Unicode.

CumBOJI UTF-8 Unicode
1L, 4C (1 Gairr) 00 4C
JI DO 9B (2 6aiiTa) | 04 1B

IIpumep 13.13. IIpeoGpasoBanme KOIU-
POBKU TEKCTOBOI'O JOKYMEHTA IIPU €ro OT-
kpeituu B Word:

| OTKpbITHE AOKYMeHTa -
. <<10klass_2018 » Utor3v = [lounck: Ator3
YnopspounTs v Co3partb nanky - -
Vims | Data naveHeHns

& JTOT KOMMbIOTEP & [lomalwukss padota 23.09.2019 15:26

s Bupeo & Co4nHeHve 22.09.2019 17:01
[HokymenTbl = CnmncoK KHur 04.09.2019 12:20

+ 3arpysku & Pechepar 05.09.2019 16:10
V1306paxeHus

. Myabika

« Pa6ouuii cton
= JlokanbHbIA ancK

Nws dpaiina: Bce darinbi(*.*)

Cepeic v OTkpbiTb v OTMeEHa

OTKpbITh

OTKpBITb ANS YTEHNS
OTKpbITb Kak Konuo
OTkpbITb B 6pay3epe
OTKpbITb B peXxvMe
3aLLMLLEHHOr0 MpocMoTpa
[OkpbITb 1M BOCCTAHOBMTS |

I [MpeobpasosaHe daina - 3.1

|| BbibepviTe KopMpoBKY, KOTOpast NO3BONUT
MpOYMUTATb BaLL AOKYMEHT

Kupunnuua (DOS)
Kupunnuua (ISO)
Kvpunnuua (KOI-R)
Kupunnuua (KOI8-U)

O [lpyras Kmimnnwua Maci
I

|| — Tpumep-Texcra-B-pasHEX - KOOMPOBKAX |
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IIpumep 13.14.

B kogupoBke Unicode KaKablil CUMBOJI
Kogupyerca 2 Gatitamu. HysKHO momcum-
TaTh KOJIMYECTBO CHMBOJIOB B IIPEJIOKE-
HUU U YMHOKUTH Ha 2. B mpeasiosxeHmn
38 cumB0J10B. TH(MOPMAaIIIOHHBIH 00BEM —
38 - 2 = 76 Gaiir.

IIpumep 13.15.

B kommpoBke Unicode KasKIbIii CHM-
BOJI KopupyeTcsa 2 GaiitaMu, B KOTUPOBKE
ASCII — 1 6aiirom. IIpu mepekoaupoBKe
UHDOPMAIIMOHHBIA 00'beM YMEHBIIUJICA B
2 pasa. 3HAUUT, UICXOHBIH pasmMep coooIIe-
Husa — 12 - 2 = 24 Gaiira, 24 - 8 = 192 Our.

IIpumep 13.16.

WudopManinoHHbI 00BeM COOOIIeHUS
8,5 Koaur = 8,5 - 1024 = 8704 o6aiira.
OfHOMY CHMBOJIYy COOOIIEHUSI COOTBET-
crByeT 1 GatiT = 8 6ur. C moMoInpo 8 6uUT
MOKHO 3aK0AMpoBath 28 = 256 CMBOJIOB.

IIpumep 13.17%.

B Unicode kaXabIii CUMBOJI KOZUPY-
eTca 2 OaiitaMu, IO3TOMY B COOOIIEHUU
(21 - 1024)/2 = 10752 cumBoJsioB. Ecou 651
BCe CUMBOJIBI B COOOIIEHUY ObLIN JIATHH-
CKUMH, TO WH(MOPMAIMOHHBIA 00HEM CO-
obmrenusa B KomupoBke UTF-8 cocraBua
6051 10752 batita. THGOPMATMOHHEIN 00B-
eM COOOINeHUuA [0 IEePeKOJUPOBAHUSA —
15 Ko6aiitr = 15 - 1024 = 15360 oGaiir.
15360 — 10752 = 4608 — KOJMYECTBO CUM-
BOJIOB PYyCCKOro ajidhaBuUTA.

IIpumep 13.18.

Ha oxmoii crparuiie 30 * 45 = 1350 cum-
BOJIOB. B Komosoii Taduaurie Unicode ongun
CUMBOJ Kogupyercsa 2 Oaditamu. WH-
¢dopMaIUOHHBIN 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 crpanwurma.

IIpH WCIOJB30BaHUM Tabauikl Unicode.
IIpu wucnonbzoBanuu Tabaunel UTF-8
uH(GOPMAIIMOHHBINI BEC OJHOT'0 CHMBO-
Ja MOXKeT COCTaBJATHL oT 1 mo 4 OGaiir.

13.3. Pemenne 3agau
Ha KOQMPOBaHHE TEKCTa

IIpumep 13.14. Oupenenuts mHOOP-
MAI[MOHHBINA 00BEM CJIEAVIOINEro IIpes-
JIOKEHUSI, €CJIN ero 3aKOAUPOBAJIHU C II0-
MOIIbI0 KomoBoi Tabuunbl Unicode:

MporpaMmM1poBaHe — BTopast FfpaMOTHOCTb.

IIpumep 13.15. ABTOMaTHUECKOE
YCTPOMCTBO OCYIIECTBUJIO IIEPEKOTUPOB-
Ky coobinenusa m3 KogupoBKu Unicode
B KomupoBKy ASCII. IIpu sTom muDOP-
MAIIMOHHBINI 00BEM COOOINEHUA YMeHbB-
muiacsa Ha 12 6aiT. CKOIBKO OUT OBLIO
B II€PBOHAYAJIBHOM COOOIIIEHUM?

IIpumep 13.16. WMubopMalOHHBIH
obweM coobienus 8,5 Koatit. [flanmoe co-
obmrenue comeps;xut 8704 cumsosia. Kaxoe
MaKCUMAaJIbHO BO3MOYKHOE KOJHUYECTBO
CHMBOJIOB COZEPIKUTCA B ajdaBure?

IIpumep 13.17%*. ABTOMaTHUYECKOE
YCTPOMCTBO OCYINECTBUJIO II€PEKOIUPOB-
Ky COOOIIeHUsA, COIEPIKaIero CHUMBO-
JBI PYCCKOTO ¥ JATUHCKOTO aJihaBuU-
ToB 13 KomumpoBku UTF-8 B 16-OuTHBIN
Unicode. (CumBosibl jaTwHCKOTO aJda-
BUTA KOAUPYIOTCSA OTHUM OaliToOM, a pyc-
cKoro — naByMda Oafitamu.) B pesyabrare
mmpeoOpa3oBaHUs COOOIIIeHME CTaJo 3a-
muMmarb 21 K6aiiT BMecTo IepBOoHAYAIL-
Herx 15 Koaiir. CKOJIBKO B COOOINeHUN
CHMBOJIOB PyCCKOTro ajipaBura?

IIpumep 13.18. Texcr pacckasa 3a-
aumaeTr 80 Koaiir. Ha ommoii cTpanuiie
30 cTpok mo 45 cumBoJIOB. Kamabiii cum-
BOJI Komaumpyercss 16 Oumtamm B popmare
Unicode. CKOJILKO CTpaHUI[ B pacckase?
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1. Y710 Takoe andasut?
* | 2. Kak KogupylTcs CUMBOSbI?
3. Hem otnunyaeTca KOgMpoOBaHMe TEKCTA NP UCMONb30BAHUN Pa3HbIX KOQOBbLIX TA6nmL?
4. Kak onpefenuTb Kog cvMmBona B npunoxexHun Taébnuua cumBonos?

@ YnpaxHeHusi

1 Wcnonb3ys kogosyto Tabnuuy ASCIl nnm Unicode (nporpamma Taénuua CUMBOJIOB),
3aKkogvpyinTe criefytoline TEKCTOBbIe OaHHbIe:

daiin Bair
KonupoBanue Disk
Printer Bit

CucreMa cumcIeHUA
2 | [lekogmpyinTe OBOUYHbLIA KOA, Ucnonb3ys kogoByto Tabnuuy ASCIL.

11101000 10101010 10101110 10101011 10100000
3 [ekoompyinte nHdopmMaumio, ncrnonb3ys Taénuuy ASCII.

172 174 164 165 172 (mecaTuuHbIe YMCJIA).
E1 AA A0 AD EO (mirtecTHaaIiaTepuyHbIe UYKCIA).

4 Wcnonbays nporpamMmy Taénuwua cCUMBOMOB, onpenenviTe Koabl cMMBoNoB '/,, +, $, LL, V.

5 | OnpepnenuTte MHPOPMAaLMOHHBIN 06beM COOBLLEHUS «YYACTHUK OnMMnnagbl MOXeT Nu-
caTb nNporpaMmbl Ha fa3blkax nporpammupoBaHunsa Pascal, Python nnn C++».

1. B koguposke ASCII.
2. B koguposke Unicode.
3*. B kogupoBke UTF-8.

6 ' CoobLyeHne, WHDOPMaUMOHHON O6BEM KOTOPOro B 16-OMTHOM KOOMPOBKE paBeH
480 6anT, nepekoanposann B 8-6UTHYO KOOUPOBKY. [Mocne 3Toro K Coo6LLEeHNo gonucanm
HECKOSIbKO CUMBOJIOB, U €ro MHOPMaUNOHHbIN 06beM cTan paeBeH 520 6anT. CKonbko
CMMBOJIOB gonucanu B coobLleHne?

7  AncaBut nnemenun Tymba-tOmba coctonT n3 8 6ykB. KakoB MHPOPMALMOHHbIA 06BEM
OfHOWN 6YKBbI?

8 CoobLyeHune, 3annucaHHoe 6ykBamn u3 16-6ykBeHHOro andaesuta, cogepXut 21 cum-
BoJ. KakoB MH(POPMaLMOHHBIN 06bEM COOBLLEHNA?

9  CraTbs, HabpaHHas Ha KOMMbIOTEPE, COQEPXMUT 6 CcTpaHuL. Ha Kaxxpon cTpaHuue oau-
HaKOBOE KONW4YEeCTBO CTPOK MO 56 CMMBOMOB B CTpoke. VIHhbopMaumnoHHbIn 06bem cTatbu
504 K6ut. Onpepennte KONMMYeCTBO CTPOK Ha KaXOoW CTpaHuLe TEKCTa, cuuTast, YTo Kax-
Obli CUMBOJN 32KOAMPOBaH € ucnonb3osaHnem Unicode.

10 CkopocTb 4yTeHus yvaulerocs 10-ro knacca cocTtaensieT B cpefHem 1024 cumBona B
MUHYTY. Kakon MHMOPMaLMOHHbLIN O06beM MOMy4YUT y4alluincs, ecnn O6yaeT HenpepbiBHO
yutatb B TedeHne 30 MWH TEKCT, HabpaHHbIA Ha KomnbloTepe B koguposke Unicode?
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11 [Ona nonyyYeHns rogoBon OTMETKM MO reorpaduu yyawemycs TpeboBanocb HanucaTb
pedepaTt Ha 15 cTpaHuy. OH BbINOAHWMA 3TO 3afaHWe Ha KOMMNbiTepe, Habupas TeKCT B
kogmpoBke Unicode. Kakon o6bem namaTtu (B KbanTtax) 3armeT pedepart, ecnm B Kaxaomn
CTPOKE MO 72 CUMBOMA, a Ha KaXAoWn cTpaHuue nomewtaetca 28 cTpok? Kaxabii CMMBON
3aHMMaeT 2 6anta namsTu.

12’ OueHnTe MHOPMALMOHHbIN 06BEM CTPaHULbI TeKCTa U3 y4eGHOro nocobust no MHdop-
mMaTuke. [na 3Toro nocymTamTe KONMYECTBO CTPOK Ha CTpaHuWLEe WU KOMYEeCTBO CUMMBOJSIOB
B cTpoke. [Ins Tekcta Ha 6e5oM 1 ronybomMm (poHe pacyeTbl HY>XXHO MPOBOAUTL pasfesibHo,
a 3ateM CyMMMUpOBAaTb pe3ynbraTbl. TeKCT HabpaH ¢ ucnosnb3oBaHveM koamposku Unicode.

13’ MNeTa v Baca nuwyT apyr apyry nucbma, Kogmpys MHOPMaLMIO CriedyoLmMM 06pasom:
KaXAbli CUMBON NMMUCbMa KOQMpyeTca ABOMYHbIM kofoM no Taénuue ASCIl. 3atem 0 3a-
mMeHsieTcs Ha 1, a 1 Ha 0. Mo nony4eHHbIM KOgaM B Tabnuvue OTbICKMBAKTCH CUMBOJSIbI, N3
KOTOpbIX CKflagblBaeTca TEKCT nucbma. Mony4mBLINIA NMMCbMO NPOU3BOANUT TE XE AENCTBMUA
ANs TOro, 4To6bl NMCbMO NpoYnTaTh. Hanpumep, ona KOAMpoBaHus crosa «[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: pvYy W] Z <

C nomouybto nporpaMmbl KanbKynsaTop MOXHO He TOSIbKO NepeBoAnTb Yucna B ABOMY-
HYI0 CUCTEMY CHUCIIEHUS, HO N Npou3BoanTb 3aMeHy 0 Ha 1, a 1 Ha 0. YTo6bI 3aMeHUTb 0
Ha 1, a 1 Ha 0 Ha Kanbkynatope (B pexume MporpamMmmucT), HY>XXHO BbIMONHUTL OENCTBUE
Xor Hag ABYMS ABOMYHLIMWU YMCNlaMU: UCXOAHbIM YMCioM M yuciom 11111111 (Hanpumep,
10001111 Xor 11111111 = 1110000).

3akogupynte aTum cnoco6om: MNpueeT, Baca! Kak gena?

Oexopunpyiite: p v W] Z < I- yAZE o I
14 Nns cekpeTHoi nepenvcku Onsi m CBeTa npuaymany CBOK KOA[OBYO Tabnuuy. [eko-

avpyiTte cooblleHne ot Onu k CeeTe, Mcnonb3ys YacTb Tabnuupl. Mpuaymarite kogbl Ans
Opyrux 6yKB pycckoro andasuTta.

Tabauia Coob1iresue
OO N5 AOXH #*O@O0®

Al | uM B @A O HDN\ A @@
O 11 P C

T vy X q

b

15 TMopgreeppuTe unu onpoBeprunte yteepxaeHme «CMC-coobLueHne, HabpaHHOe TpaHCn-
TOM, ByAeT CTOMTb AeLleBrie, YHeM aHanormyHoe coobLeHne, HabpaHHOE PYCCKMMM ByKBaMM».
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§ 14. KoguposaHue rpacuku, 3ByKa n Bugeo

14.1. KogupoBanue rpaduxn

B macrosiee BpemMs mIpu CO3maHUN
U XpaHeHUU rpaduuecKux OOBHEKTOB B
KOMIIBIOTEpPE WCHOJb3YIOTCA PacCTpPOBOE
U BEKTOpHOe u3o0pakeHus (Ipume-
pel 14.1, 14.2).

PacTpoBoe wuzoOpaskeHme — COBO-
KYOHOCThb OTJAEJbHBIX TOUeK (IHKcesel),
KasKkJas M3 KOTOPBIX MMeeT CBOI IIBET.

B BekTOpHOM rpaduyuecKoM wusobpa-
JKeHUM KaKIbIi HapUCOBAHHBIN dJe-
MEHT ABJIsIeTCA 00bEeKTOM: JIMHUS, 0BAJ,
IPSAMOYTOJbHUK U Ap. Bce 00BEKTHI
UMeIOT OIpeJeJIeHHBIA IepeyeHb 3Haue-
HUN CBOMCTB, KOTOpPbIE OMUCHIBAIOT 3THU
00bexTh! (mpumep 14.3).

BekTopHoe wu300paskeHMe — COBO-
KYIIHOCTh TpaduUecKUX NTPUMUTHUBOB
(00'beKTOB M300paKeHNnsI), KOTOPbIE OIIN-
CaHBI C TIOMOIIBIO UMCJIOBBIX 3HAUEHUMH
WJIN MaTeMaTudecKuX (hopMyJI.

Pasniuune B mpencTaBiIeHUM PACTPO-
BBIX ¥ BEKTOPHBIX M300paKeHW cylie-
CTBYeT JIUIIb AJiA rpaduuecKkux (aiiaos.
IIpu BBIBOme Ha 5KpaH MOHHUTOpPa M30-
OpasKeHUs PACTPOBOTO WJN BEKTOPHO-
ro THUIOB, B BUAEONAMATH KOMIIbIOTEPA
gopmupyemes UHGOpmMaAUUA PACMPOBO-
20 muna. 9ta nHGOPMAIUI COCTOUT U3
IBOMYHBIX KOJOB KAaKIOr0 ITHUKCeNIsd.
Kon mnukcens — wuHOpMAnud O ero
1BeTe.

Eciu ma uepHOo-Oesioe msobpaskeHUE
HAJIOKUTHh CETKY U KaKJIOU Adeiike Oe-
JIOTO IIBeTa IOCTABUTH B COOTBETCTBUE 1,
a yepHoro 1Bera — 0 (uam Hao6opoT: 1 —
uepHbIit, 0 — 6Gesblii), TO MOMKHO CO31aTh

IIpumep 14.1. PacTpoBoe nzobpaskeHue.

IIpumep 14.2. BekTopHOoe nsobpaskeHue.

IIpumep 14.3. CgoiicTBa OTpeska u
Kpyra B BEKTOPHOM M300pasKeHUU.

OTpesokK:

® HAUAJIO U KOHEI OTPe3Ka — JBe Iapbl
YHCeJI, OMPENeJISIONINX KOOPAWMHATHI TO-
YeK Ha KOOPAMHATHOH IIJIOCKOCTH;

® 3HAUEHWS, OPEIeISOIe I[BET, TOJ-
IMVHY YU TUN JUHUY (CIJIOIIHASA, IYHK-
THUPHAA U AP.).

Taxkum 06pasoM, AJIA OIMMCAHUA OTPE3-
Ka HeoOXOAMMO 7 UHCJIOBBIX 3HAUYEHUI,
OIIMCHIBAIOIIIUX €r0 CBOMCTBA. ITUX B3HA-
YEeHUH HOCTATOYHO AJIS OIUCAHUS OTPE3Ka
JII000T0 pasMepa, IIBeTa M TOJIIUHEL.

Kpyr:

® KOODAMHATHI IIEHTPa KPyra U ero pa-
anyc;

® 3HAUEHWsA INMUPUHBI KOHTYPHOH JIH-
HUWU, I[BETA KOHTYpa, TUMA JUHUU KOHTY-
Pa OKPYIKHOCTH;

® I[BET 3aJIMBKU BHYTPEHHeI 00JacTu,
OTPAaHUUYEHHOU OKPYKHOCTBHIO.

Inss onmucaHus CBOMCTB KPyra MOYKET
HUCIIOJIb30BATHCA S3—'7 UMCJOBBIX 3HAaYe-
auii. KoopauHaTel IieHTpa U paguyc sB-
JIAIOTCA 00s3aTeIbHBIMU IIapaMeTpaMu,
OCTaJIbHBIE ITapaMeTPhl MOT'YT OTCYTCTBO-
BaTh.
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IIpumep 14.4. KomumpoBanue uepHO-
6eJsioro n306paKeHUA:

o|l=|=|lololo| ==
OoO|=|=|O|=|O|O|—
o= | = |O|0|O|—=|—
O|lO|O|O|O| =] —=|—

0
0
1
1
0
1
1
0

Oo|l=|=|lO|=|O|O|—

o|lo|lO|lO|O| =] =] —

Pasmep musobpakenusa 7 X 8 nmukcese,
UH(POPMAIIMOHHBLIA 00BbeM M300PaKeHUs
paBen 8+ 7+ 1 6ur = 56 our = 7 Gaur.

IIpumep 14.5. KommpoBanue OJHOTO
MUKCeJIsd n300paskKeHuns.

KomuuecTBo KosnmuecTBo 6uT
1IBETOB [UIsT KOOUPOBAHUS
22 =4 2 oura
23=8 3 6ura
21 =16 4 6ura
28 = 256 8 out (1 Gaiir)
21% = 65536 16 6uT (2 Gaiira)
224 = 16777216 24 6ur (3 6aiiTa)

IIpumep 14.6. KonupoBanue mpera npu
HMCIIOJIb30BaHUY MAJUTPHI U3 16 11BETOB.

SApxrocts | Red || Green | Blue ‘L IIBer
0 0 0 0 ‘-” YepPHBII
0 0 0 1 ‘] CcUHUH
0 0 1 0 | senemsrit
0 0 1 1 B[ roay6oit
0 1 0 0 ‘-” KPAaCHBINR
0 1 0 1 ‘] duoIeTOBBIH
0 1 1 0 ‘] KOPUYHEBBINA
0 1 1 1 | | cepmi
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-TOJIY0O0I
1 1 0 0 ‘-” APKO-KPACHBIHN
1 1 0 1 ‘] SPKO-PO30BBI
1 1 1 0 H—H APKO-YKeJIThIH
C 1 It 1] 1] oemm

MAaTPUILy U300paKeHusd U3 HyJeld U enu-
Hut (mpumep 14.4).

s uepHO-0esioro M300pasKeHus WH-
(hopMaITMOHHBIN 00beM IIHMKCEJsSI PaBeH
ogaoMy OuTy. CoOoTBeTCTBEHHO, HWH(MOP-
MaIlMOHHBIA 00'beM M300pasKeHus B Ou-
Tax OyJeT paBeH KOJMYECTBY ITUKCEJEH
B M300pasKeHWM — MIPOU3BEIEHUIO IIH-
PUHBI Ha IJNHY U300parKeHus.

Yem GoJibIlie IIBETOB B M300paKeHNUN,
TeM 0O0JIbIlle OMTOB IIOHALOOUTCS IJIS KO-
IUPOBaHMUA OAHOUN Touku (pumep 14.5).

Ha b»KpaHe MoOHUTOpa IIBET ITUKCE-
s n3o0pakeHuss POpPMUPYETCs cMelle-
HUEeM TpeX IIBEeTOBBIX JyUeil: KPacHOTO
(aurn. Red), semenoro (auri. Green) u
cutero (auri. Blue). ITosTomy mpu Ko-
IUPOBAaHUU IBETHBIX M300pasKeHmil mc-
moab3yeTca IBeroBasd Mozeab RGB. B
coBpeMeHHOIT Bepcuu wmozeau RGB ma
KasKIbIl NHUKCeJIbL oTBomuTcsa 24 Oura,
mo 8 OUT Ha KasKIbIH M3 TPeX OCHOBHBIX
IIBETOB, YTO JAeT BO3MOIKHOCTH 3aKOIU-
poBaTthb 16,7 MJIH OTTEHKOB.

Ecau aia Kak0ro u3 OCHOBHBIX I[Be-
TOB MCIOJIL30BATh MEHBIIIee KOJIMUECTBO
01T, TO, COOTBETCTBEHHO, MOKHO 3aKO-
IUPOBATh W MeEHbIIlee KOJUYECTBO IIBe-
TOBBIX OTTEHKOB. KHommpoBaHHWe ITBETOB
IPpU WCIOJb30BaHUM 16-1IBETHOM MaJIu-
TPhI IpuBeneHo B nmpumepe 14.6. B atom
cayuyae mH(GOPMAIIMOHHBIN 00BEM KaiK-
IOT0 IIHKCeJs cocTaBiser 4 Oura.

KauecTBo m3oOpakeHMs Ha 3SKpaHe
3aBUCUT OT PAas3perraionieil CcrIocoOHo-
CTU MOHHUTOpPA U IIyOwHBI 11BeTa. JIro6oe
rpadguyeckoe m300paskeHUe Ha 3SKpamHe
MOHHUTOPa COCTOUT U3 CTPOK, KOTOPHIE
cofep:KaT oIpeJeeHHOe KOJHUYECTBO
nukceseii. MOHUTOPHI MOT'YT UMETH Pas-
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JUYHBIE pasperiamInue CIoCOOHOCTH:
1024 x 768, 1280 x 1024, 1366 x 768,
1920 x 1080 u gp. Paspelrrenune skpa-
Ha MOKeT ObITh m3MeHeHo. [[as sToro
B KOHTEeKCTHOM MeHI0O Pabouero croja
HYsKHO BBIOpaTh KoMmMaHIy Paspenrenue
skpaHna (mpumep 14.7).

T'ny6una 1mBeTa ompenenseTcss KOJIU-
YecTBOM OHT, MCIIOJb3YEMBbIX IJIsI KOMU-
poBaHusa 1BeTa nukceas. CoBpeMeHHBbIE
MOHHUTOPEI IIOAAEPKUBAIOT TVIYOUHY IiBe-
Ta 32 6ura: 24 6uTa XpaHAT KOJ IIBEeTa B
RGB-nmaautpe, ermie 8 6UT OTBOLATCA Ha
XpaHeHre 3HAUEHUH ITPO3PauHOCTH IiBe-
Ta (aabda-KaHas).

B (aiine ¢ rpadguuecKkuM pacTpPOBBIM
us3obpaKeHreM XpaHUTCA MHGOPMAIUA O
I[BeTe KaKAOr0 IHUKCEeJs M300pasKeHms.
B TakoM BuIe COXpaHSAIOTCSA M300paske-
HUA B (popmare BMP. IIpyrue pacTpoBbie
dopmarsr (JPEG, GIF, PNG) xpaHaT uso-
OpasKeHUe B CXKATOM BUE: IIPU COXpaHe-
HUY K U300pakeHnIo, KOTOpoe Ha SKpaHe
IpeaCcTaBJIEHO MATPHUIlell MUKCceJIeli, IIPu-
MEHSIOT aJITOPUTMbI apxuBanuu. Ilpum
coxpauenuu B (opmare GIF KoamuecTBO
I[BETOB yMeHbIaercsa mgo 256. Ilpu co-
xpaHenuu B (popmare JPEG coxpausercs
uH(QOpPMAaIsa He O KaKJIOM IINKcese, a O
rpyIie IIHKceJeil, IIpH 3TOM YacTb WH-
(opmaniuu Tepsierca. Taxkoe cixkaTue He-
00paTHMO, BOCCTAHOBUTL U300pasKeHIe
B HCXOZHOM BHIe HeBO3MO:kHO. OmHaKo
YeJIOBeUECKUII IJIa3 He BCerza CIoco0eH
3aMeTUTh WH3MEHEHUdA, MI09TOMYy (QopMaT
JPEG saBnserca ogHMM M3 caMbIX pac-
IIPOCTPAHEHHBIX JIA KOMIIAKTHOTO Xpa-
HeHuA Qororpaduii. Ilpm coxpaneHum;
uzoopakenuss B (opmare PNG wmcoosb-
3yeTcs aJITOPUTM C:KaTus 0e3 TOTepb.

IIpumep 14.7. VsmeHeHUE pa3peleHns
9KpaHa.

I T'padmueckme xapakTepuCTUKK. ..
B Napametpb rpaduky
Cospatb

Pa3spelueHue skpaHa

-
B Mepconanuzaums

E E!' <<3kpaH » Pa3peLuenme v | "y I [Towck B naHeim =

HacTpoliku akpaHa

s (8

Haiitn
Onpenenutb

Haitti [ 1. Aucnnei Mo6unbHoro MK J

1366 x 768 (pekomeHpyeTcs)

Bbicokoe

i 1366x768
(pekomeHpyeTcs)

Pa3peLuerne

OpveHTaums

[MopkntoyeHve K ny
Cpenatb TEKCT M A
Kakvie napametps

1024x768

Huakoe

Hayunass pgucnumniamnHa, wusydaromas
BOIIPOCHI M3MEPEHUA IIBETOBBIX Xapak-
TEPUCTUK, HA3BIBAETCSA KOJOPUMempuell
(wiu mempoaozueil yeema).

HayuHyio OCHOBY KOJOpPUMETpUN KaK
coyeTaHUe HECKOJbKUX OCHOBHBIX I[BETOB
nosokus Mcaax HpioToH. OH B 1676 1.
C IIOMOINLI0 TPEeXTI'PAHHOM IPU3MBI Pas-
JIO}KUJI OeJIbIfl COJTHEUHBIN CBeT Ha IiBe-
TOBOM CIIEKTD W BBIJEJUJ CEMb OCHOBHBIX
I[BETOB: KPACHBIN, OPAHKEBbI, KEJTHIH,
3eJIeHbIH, IoJIy00i, CHHUN 1 (hHOJIETOBBI.

B 1756 r. M. B. JlomoHOCOB cdop-
MYJIUPOBAJI TPEXKOMIIOHEHTHYIO TEOPUIO
mBera. [lo TOro CYMTAIOCH, UTO IIBET CO-
CTOUT U3 CEMU COCTABJIAOIINX.

Coycrs croserue 'epman I'paceman
BBeJI AJIs1 Hee MaTeMaTUUeCKUid armapar.
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IIpumep 14.8. Pucysok B Inkscape:

®ain Mpaeka Bug Cnoit O6bexT KoHTyp TekcT OunbTpbl
s lE' o+« UdAEN 5

RoFERESLGFOROBLRA

L e Lol | LTI e TEERRM oo [

[}

FES BRD @1

| 4

& i _HeT BblENEHHbIX 00... 3t L

IIpocmoTp daiina pucyuka B NotePad:

n
n

IIpumep 14.9. PparranpHas rpadura.

CioBo ¢hpaxmas o6pPazoBaHO OT Jia-
THUHCKOTO fractus m B IepeBojie O3HAYa-
eT «cocroamuil us QparmenToB». OHO
OBLIO IIpEAJIOXKeHO MaTeMaTukKoM BeHya
Maugens-Bporom B 1975 r. pia o6o-
3HAYEHUSI CAMOIOAOOHBIX CTPYKTYD.

dopmar PNG mpenHasHaueH IIpeskie Bce-
ro IS MCII0Jb30BaHus B M HTEpHeTe.

B (aiise ¢ BeKTOPHBIM MH300pasKe-
HUEM COXPaHSIOTCA MaTeMaTu4yecKue
3HAUEHUS CBOMCTB OOBLEKTOB M300pasKe-
HUSA, KOTOPbIe HEOOXOAUMBI IJIS €ro II0-
crpoenus. @aiasr popmara SVG MOIKHO
IIPOCMAaTPUBATh U PEeIaKTHUPOBATH B TEK-
CTOBOM BHJie — HAIPUMED, B pefaKTope
NotePad (mpumep 14.8).

®dpakraapHas rpadura, Kak U BeK-
TOpHas, OCHOBBIBAETCS Ha MaTeMaTuue-
CKUX BBIYMCJIEHUAX. DasoBHIM 2JIeMeH-
ToM (PAKTAJBHON T'paUKU SABJISIETCA
mMareMatuuecKas (popmyia. 9TO IPUBO-
IUT K TOMY, UTO B IaMATHU KOMIIBIOTEpA
He XPaHUTCA HUKAKUX 00bEKTOB, a M30-
OpasKkeHUe CTPOUTCA TO YPaBHEHUAM.
IIpu momoIIu 3TOro cIoco6a MOYKHO CTPO-
UTh KaK IIPOCTENIIe N300pasKeHnsI, TaK
U CJIOYKHBIEe WJLJIIOCTPAUd, HUMUTUPY-
forrue Jauama@Te! (mpumep 14.9).

14.2. KongupoBaHue 3ByKa

CoBpeMeHHbIe KOMIIBIOTEPHBIE YCTPOM-
CTBA OCHAIIEHBI YCTPOMCTBAMMU [JIsI BBO-
Ia ¥ BBIBOJa B3BYKOBOM WH(MOpPMAIIUN.
IlonsaTue 38yK TECHO CBA3AHO C IIOHA-
THeM 80/HA. KakK u jro0as BoJIHA, 3BYK
uMeeT aMILIUTYAY U YacTOTy. AMILIHU-
TyZa XapaKTepu3yeT TIPOMKOCTL 3BY-
Ka. YacroTra ompenesigeT TOH, BBICOTY.
OOBIUHBIM YeJIOBEK CIIOCOOEH CJILIIIIATH
3BYKOBbIe KOJIeOaHIs B [AHalla30He ua-
croT oT 16—20 I't; mo 15—20 kI'm.

IIpu omudpoBKe 3BYK IIOABEpraeTcs
OUCKPETU3aIlU. Amnajioro-ugpoBoit
mpeoOpas3oBaTesib, BCTPOEHHBIN B 3BYKO-
BYIO KapTy, IIPOM3BOAUT 3aMephbl aMILIH-
TYAbl 3BYKOBOI BOJIHBI Uepe3 pPaBHBIE
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IIPOMEXKYTKM BpemeHu. lloiaydeHHbIe
YHCJIOBbIE B3HAUEHUS ITPeodpasyioTcsa B
IBOMYHBIA KOA U COXpaHAmTCA (Ipu-
mep 14.10).

KonuuecTBO mM3MepeHUii 3a OHY ce-
KYHJY OIIpeleigeT YaCTOTY JUCKPeTHu3a-
nuu 3ByKa. TouHOCTH mpeobpasoBaHUIs
saBucuT oT paspagnoctu AIlIl. Pas-
pagaocts AIIIl xapakTepusyerT KOJIU-
YeCTBO AVCKPETHBIX 3HAUEHUI, KOTOPbIe
mpeoOpas3oBaTesib MOXKET BBIJATH Ha BBI-
xome. Hanmpumep, nABOWUYHBIA 8-paspdan-
vbiii AIIIl cmocobGen BwImaTh 256 muc-
kpeTHBIX 3Hauenuii (0...255), 2% = 256.
C paspAIHOCTHIO CBA3AHO paspelreHune
AIIIl — MuHHUMAJIbHOE W3MEHEeHIe Be-
JUYNHBI AaHAJOTOBOTO CUTHAJA, KOTOPOe
MO:KeT OBITH IIpeoOpasoBaHo. Pasperrie-
HUMe PaBHO PAa3HOCTH B3HAUEHUI, COOT-
BETCTBYIOINNX MaKCUMAaJIbHOMY U MUHU-
MaJIbHOMY BBIXOAZHOMY KOV, HeJIeHHOI
HA KOJIMYECTBO BBIXOAHBIX AUCKPETHBIX
3HAUCHUI.

3BYKOBOIi (hpaiiys JIUTEeIbHOCTHIO B 1 ¢
nmpu udactore Auckperusanuu 8 KI'm u
paspagHocT 8 OuT OymeT 3aHMMATh
oowem B 7,8 Koaiir. Ilpu yBenmueHHU
yacToThl guckperusanuu g0 44,1 KI'n u
paspanuocTu 24 6uta o0beM (aiisaa yse-
aunuurcesa go 129,2 Koaiir.

Yrobbl 3ammcaTh CTEPEO3BYK, CJIELY-
eT OJHOBPEMEHHO KOAWPOBAThH ABa He-
3aBUCUMBIX KaHaJja 3ByKa. KomuecTBO
KaHaJIOB MOJKeT ObIThH OosbiruM: 4 (KBa-
npo), 6 (Dolby Digital). Cerogus cyime-
CTBYIOT TE€XHOJIOTHH, MHOIIEePKIBAOIIIE
mo 16 3BYKOBBIX KaHaJoB. Bocmpousse-
JIIeHre MHOTOKAHAJBHBLIX (hOHOIpaMM Ue-
pes3 cucTteMy T'POMKOTOBOpUTEseii, pac-
TMOJIOKEeHHBIX II0 OKPYKHOCTH OT CJY-
marTesis, Ha3bIBAIOT 00'b€MHBIM 3BYKOM.

IIpumep 14.10. Bpemennasa amarpam-
Ma KOQUPOBAaHUA 3ByKa: 1 — aHAaJIOro-
BBIII CUTHAJ; 2 — OUCKPETHBIN CUTHAJI.

© 2

w5/ -\
L\ \
o5\ \
V%

%9 0,02 0,04
@ 25
7 7
2
66 6|6
15
J4 4 4 4 4
0.5 11 T 1
0 Lol 1ol
0 001 002 003 004

Inss KogupoBaHUS OygeM WCIIOJIb30-
BaTh TPEXPa3pPANHBINI [ABOWYHBIN KOJ.
C moOMOIIBbI0O TAKOTO KOZAa MOXKHO 3aKO-
IUpOBaTh 8 pasJIMUYHBIX 3HaUeHWi. Paso-
0beM [IUamasoH WM3MEHEHUA AaMILIUTYIBL
curHaja Ha 8 ypoBHeil. Kamxgomy orcuery
CHUTHAJIa IPHUCBOUM OJIMKAUIINN K HEMY
HoMep ot O mo 7. Ilasee BBHIOJTHUM KOZIM-
POBaHUE NOJYUYEHHBIX 3HAUEHUU CUTHAJIA
TPeXpaspASHBIM ABOMYHBIM KOZOM (B Ta-
0suile TpUBENEeHBLI 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

MakcumanbHOE 1 MUHUMAJIbHOE 3HAUEe-
HUSA aMIUIATYAbI curHasa paBHbI 2 u 0 co-
orBeTcTBeHHO. Paspemenne AIIIl B pan-
HOM cJyuae onpegesasderca Kak 2 / 8 =0,25.
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B MHOroxaHaJbHOM 3BYKe OAWH KaHAaJ
HCHOJIB3YIOT AJIA HUBKOYACTOTHBIX a(pdek-
TOB (BbIBOAMTCA Ha cabBydep). [locKon-
Ky IMAIIa30H YacTOT STOr0 KaHajJa OuYeHb
orpaHmuueH (II0 CpaBHEHHUIO C IPYTUMU Ka-
HaJaMH), TO 4aCTO ero 0003HAYaIT «.1».
Torma o6osHauenue 5.1 roBOpuUT O TOM,
4TO 3TO 5 KAHAJIOB C IOJHBIM JUAIA30HOM
yacToT 1 1 KaHaJ I HU3KOYACTOTHBIX
a¢derToB. O0IIIee KOINUECTBO KaHAJIOB 6.

IIpumep 14.11. Vicmosbayembie 4dacTo-
THI JUCKPETU3AIUN 3BYKA.

Yacrora YcrpoiicTBO

TenedoH,

8000 I'rg,
JIOCTATOYHO AJISA PeUn

22 050 I',g
48 000 I'g

Pagmo
DAT

IIpodeccronanbHabIE

5644 800 T'rg .
yCcTpoiicTBa 3amucu

IIpumep 14.12. 3ByKoBBIE (hOPMATHI.

dDopmar

Onucanue

WAV

Waveform audio format — ¢op-
MaT 0e3 CiKATUsS SJAaHHBIX

FLAC

Free Lossless Audio Codec —
c:katue 6e3 morepb (mo 55 % or
HCXOJHOTO pasmepa)

MP3

MPEG-1 Audio Layer 3, coxkarue
C YYETOM BOCIPUATHUS YEJIOBEKOM
(zo 10 % oT mcxomHOTO pasmepa).

WMA

Windows Media Audio 6bL1 mpen-
craBiaeH Kak sameHa MP3. B mo-
cIeIHUX BepcuAx (opmara, HaAUU-
Haa ¢ Windows Media Audio 9.1,
MPEeIyCMOTPEHO KOAUpOBaHue 06e3
MOTePU KauecTBa, MHOTOKAHAJIbLHOE
KOAMPOBaHWE O0BEMHOI'0 3ByKa u
KOZUPOBAHMUE I'0JI0CA.

Yem BBIIIIE YACTOTA SJUCKPETUIAIUU U
paspsAmHOCTD, TEM KaueCTBeHHee IoJIyua-
eTcs 3BYyK (mpumep 14.11). OgHako ¢ yBe-
JUYEeHUEM YacTOThI BO3pacTaeT 00beM
MaMATH, HEOOXOAWMBIN IJA XpaHeHU:d
1u(pPOBOr0 CUTHAJA, a C yBeJIWUYeHUEM
PaspAmTHOCTA — U BBIUMCJIUTEJbHASA Ha-
rpyska Ha Iu(pPoBbie IpeodpasoBaTesIn.

YT100BI YMEHBIITUTh 00HEM, 3aHUMAae-
MBIl ITU(GPOBBIMU ayAUONAHHBIMU, IIPU-
MEHSAIOT pPas3JUuYHbIe METOAbI CIKATHUA
(mpumep 14.12). Ilpu cixkatuu 3ByKa 0es
OTePh K MCXOAHOMY 3BYKY IIPUMEHSIOT
aJTOPUTMBI apxuBanuu. Bo3MoKHO yaa-
JieHre U30BITOUYHBIX MNAHHBIX — CBSA3EH
MeKIYy COCeTHUMM OTCUeTaMU ITUMPOBO-
ro 3ByKoBoOro curxaJja. C:xarue 3ByKa C
MIOTEPSIMU OCHOBAHO HA HECOBEPIIIEHCTBE
YeJIOBEUECKOr0 CcjayxXa (UeJoBeK He BOC-
IPUHUMAET CBEPXHU3KNE U CBEPXBBI-
COKINE YacTOThl, 0ojiee CJaldbIii CHUIHAJI
CTAHOBUTCA HECJBIIINMBIM Ha (oHe 60-
Jiee CUJILHOTO U Ip.).

14.3. KogupoBpauue Bumeo

Bugeo xpaHuTCcsS Ha OUCKE B BHIE
(haitysoB, comep:xaluxX BUIEO-, ayAUO- U
IpyTue IOTOKH, a TaKyKe MeTaJaHHBIe.
Buneogaiia uacTo Ha3kIBAIOT MeIUAKOH-
TeliHepoM. B s11000i1 MOMEHT u3 KOHTeIi-
Hepa MOYKHO BBIHYTH, HAIPUMeED, BUIE0-
WY ayAUOMOPOKKH, IIePEKOANPOBATE UX
U IIOMECTUTh B APYIoil KOHTeHHep, T. €.
u3MeHuTh (Gopmar Bumgeodaiaa. Cyiie-
CTBYeT HECKOJIbKO (popMaTOB BUIEOKOH-
TeiiHepoB (mpumep 14.13).

KomupoBanme 3BYKOBOIoO COIPOBO-
JKIeHUsS BuUAeonH(pOpMAIIUY HUUYEM He
OTJINYAETCS OT KOAMPOBAHUSA 3BYKA.

Wso6paskeHne B BUJEO COCTOUT U3 OT-
IeIbHBIX KaJpPOB, KOTOPbIE MEHSIOTCS C
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ompeneeHHON yacToToii. Kaap komupy-
eTcsl Tak sKe, KaK OOBIYHOE PACTPOBOE
nsobpaskeHue.

Buneonanubie XapaKTepu3yHTCa
YaCTOTOM KaaApoB U SKPAHHBIM paspe-
meHueM. Ecim uyacToTa CMeHBI KaJpOB
paBHa 25, TO I KaIOW CEKYHIBI
BUZE0 HEOOXOAWMO XPAaHUTL B IMaMATHU
25 kanpoB. Pasperienue A BHIEO
00bIUHO cocraBiaser (68 x484 (mia
craagapta NTSC) uau 768 X 576 (masa
cragmaptoB PAL u SECAM).

B ocHOBe KOgMpPOBaHUSA IIBETHOT'O BU-
Ieo JIEKUT cTaHmapTHas momeab RGB.

Ecnu mpexncraBuTh KakAbIA Kanap
n300pasKeHnss KaK OTAeJbHbBIN PUCYHOK,
TO BHUAeom3oOpakeHue OyaeT 3aHMMATh
oueHb OoJsibIitionn 00beM. Hampumep, on-
Ha ceKyHjma 3anucu B cucteme PAL Oy-
mer sanmMarb 25 Mbaiit. IlosTomy Ha
IpaKTUKe WCIOJB3YVIOTCA pPasIudYHbIe
AJTOPUTMBI CYKATUA IJA YMEHBIIEeHU
o0beMa BUAeONAHHBIX (mpumep 14.14).
s mpocMOTpa TaKOro BHAEO HYKEH
KOJIeK.

Komex (CoDec) — aTo cokpalieHue
CJIOB Komnpeccop m Odexomnpeccop. Ko-
ek — Habop ¢aiijoB, ApaliBepoB u O1O-
JUOTEK, HEeOOXOMMMBIX HIJA YHIaKOBKU
BUIEO0 MU 3BYKOBOTO (paiijia B CiKATBIH
(opmMaT u BOCHpPOM3BENEHUA CIKATO-
ro ¢daina. Komexk Mo:KeT OTCI€KUBATH
MAacCHUBBI TOUEK M300paKeHus ¢ OguHa-
KOBBIMU 3HAUeHUAMU (HAIIPUMED, CUHUH
IIBET MOPs) U BMECTO TOTO, UTOOBI 3aII0-
MUHATHh WHPOPMAIIMIO 0 KaMKAOW TOUKe
(ApKOCTH W IBET), 3alUCATh JIUIIH IIep-
BYIO (KJIIOUEBYIO) TOUKY U KOJUYECTBO
TIOBTOPEHUU 3TON TOUKU O MOMEHTa W3-
MeHeHUs ee IBeTa.

IIpumep 14.13. PopmaTs Buseodaiiaos.

dopmar Onucanue

AVI IIpencraBisger coboil KOHTeI-
(Audio- |Hep, KOTOpPBIA MOXMKeT comep-
Video JKaTh IMOTOKU YeThIpeX TUIIOB:

Interleaved) | Video, Audio, MIDI, Text

CoBpeMeHHBIH Gopmar daii-
JIOB JJIA XPaHEHUA IU(PPOBBIX
BUZEO- W ayAUOIOTOKOB, SAB-
JAIIANCA YacThI0 CTaHZApTa
MPEG-4 (cm. npumep 14.14).
®aiiibl B 3TOM (hopMaTe MOK-
HO IPOUTPATh IPAKTUYECKU HA
JTIO0BIX YCTPOMCTBAX, HAUMHAS
OoT cMapT(OHOB U 3aKaHUUBASA
UTPOBBIMU IIPUCTABKaAMU

MP4

Flash Video — memmaxouTeii-
FLV HeP, UCIIOJb3YIOIMUNACA B CETH
HNuTepuer

dopmar (paiina, paspaboTaH-
HBI KommaHueilr Apple maa
XpaHeHusaA BULEO0, TIpapuKu,
apuMmanuu u 3D

MOV

IIpumep 14.14. CraHzapTsl CoKaTUs

BUEO.
MPEG

(Moving Pictures Expert Group)

OxuH M3 OCHOBHBIX CTAaHIAPTOB CoKa-
Tusa. imeeT pasHOBUAHOCTU:

MPEG-1 — d¢opmar coxkatusa gid
KommnakT-guckoB (CD-ROM);

MPEG-2 — ¢opmar cixarus gias DVD-
IUCKOB, ITN(MPOBOTO TEJEBUIEHU;

MPEG-4 — dopmar, KOTOPHI# yMEHb-
IIaeT BUIEONOTOK cuibHee, uem MPEG-2,
HO COXPaHSAET XOPOIllee KAaueCTBO.

HD

High Definition — dopmar BBICOKOTO
paspeleHus u 0co0oii ueTkocTu. MorkeT
ucnoJsib3oBaTh pasperrenve 1920x1080.

Windows Media

Paspaboran kKommaunwmeit Microsoft u
IpefHA3HAUYEH MAJIA XPAHEHUA CIKATOrO
BHUIE0 U 3BYyKa.
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IIpumep 14.15. MzoGpakeHuHe COCTO-
ur us 128-128 = 2727 = 2 pukceueii.
Ina xpaHeHUs W300pa’KeHUsS BbIJEJIEHO
4 K6aiir = 4 - 21 6aiir = 2'2 6aiiT = 2'° Gur.
3HaunuT, THOOPMAIITMOHHEIH 06'HEM OJLHOTO
nukcens paser 2'° / 21 =2 6ur. C moMormbio
2 6UT MOKHO 3aKOZMPOBATh 22 = 4 IBeTa.

IIpumep 14.16. WubopMaIUOHHBII
00'beM OJHOTO MHUKCeJA paBeH 3°+4 = 12
KosnuuecTBo nBeros 22 = 4096.

IIpumep 14.17. Pasmep (ororpaduu B
movimax 4 X 4, . K. 10 / 2,5 = 4.

KonnuecTBo nukcemneit

4-4-400-400 = 28-10000.
NubpopMannoHHbIN 00BeM
2810000 - 24 Gur =
=28.2%.625-2%- 3 6ur =
= 2%.3.5% 6ur = 2!2- 3 - 5* Gaiir =
=4-3-5* K6aiir = 7500 Ko6aiir.

IIpumep 14.18. IIpu yactore 8 kI'r3alc
npousBogutrcsa 8000 mamepenuii. UToOBI
COXPAHUTH OTHO U3MepeHue, HyKHO 8 OuT.
Torga A BCceX M3MEPEHUHA:

8-8-8000 = 2°- 1000 Gur =
= 25-1000 6aiit = 62,5 K6aiiT.

IIpumep 14.19. NadopmanoHHBI 005"
eM crepeoayauodaiiiia BEIYUCIAIOT IO Gop-
myse: V=2+R-t+N, rne V — obbem ayauo-
daitra, R — paspAagHOCTL ayAuoamarnTepa,
N — wuacroTa gucKperusanuu, ¢ — Bpe-
Ms 3BYYaHWS, YMHOMKEHHE Ha 2 IMOKAa3bl-
BaeT, YTO KOAUPYIOTCA nBa Kauaja. Torma

t =———. IIpeobpasyeM UCXOLHEIE JaHHEIE:
9RN p pasy i bt

V=170 MGaitr = 70 - 220 - 8 = 70 - 223 6ur;
N =32 kI'u = 32000 T'y = 25 - 1000.
70 - 2% . 70-2%
2-16-2°-1000 2 -(2-5)°

. 910
= 0 = 573,44 ¢ = 9,56 MuH.

53

Torma t =

IIpumep 14.20. Haiinem o6'bem rpaduim:

800-600-24 Our = 11520000 6utr ~
~ 1,38 Moaiit. Pasmep Buzmeo: 1,38 - 24 X
X (5 - 60) = 9936 Moaiit. PaspagHocTs Ipu
KOJUPOBAHNM 3BYKa PaBHA 8, T. K. 256 = 28,
Pasmep 3Byka: 11250:8-:2:(5:60) =
= 54000000 o6ur ~ 6,4 Moaiir. O6'bemM BU-
neotaitna: 9936 + 6,4 = 9942,4 Mbaur =
~ 9,7 T'urabair.

14.4. Pentenue 3aJau Ha KOTUPOBAHUE
rpacduku, 3ByKa U BUAEO

IIpumep 14.15. [lna xpaHeHUs u30-
Opakenusa pasmepoMm 128 X 128 Touek
Boigeseno 4 Koaiit mamsaru. Oupenmesin-
Te, KaKoe MaKCHUMaJbHOE UNCJO I[BETOB
B IIaJIUTPE.

IIpumep 14.16. IlBerT nukcend, ¢op-
MUPYEeMOTr'0 TIPUHTEPOM, OIIPeaesIsIeTCs
TPeMsA COCTABJAIONIMMU: TOJay0O0H, myp-
TypHOU m KeJyiToil Kpackamu. Ilox Kax-
IYI0 COCTABJSAMOIIYI0 OIHOTO ITHUKCEJsS
orBesu 10 4 6uta. B Kakoe KOJIMUYECTBO
IIBETOB MOJKHO PACKPaCUTh MUKCEIb?

IIpumep 14.17. Dororpadpusa pasme-
pom 10 X 10 cm Oblja OTCKaHHMPOBAHA C
pasperenuem 400 dpi opu riy6use 1ise-
Ta 24 6urta. Oupenenure MHPOPMAIINOH-
HBI O00BEeM IIOJYUYEHHOI'0 PAacTPOBOIO
(aiina B Kumobaiitax (IpUHATH 1 groiiM =
= 2,5 cm).

IIpumep 14.18. Ompenenutrs HUHDOP-
MaIlMOHHBIA 00beM B KoOaiiTax MOHOAy-
nmodaiiia IIUTeJTbHOCTBIO 3BYUYaHUA 8 C
mpu rIyonHe 3ByKa 8 6ut 1 uacrore 8 KI'tI.

IIpumep 14.19. Paccuurath BpeMsA
3ByUaHUA cTepeoayauodaiiia, KOTOPLIA
OBbIJII 3aKOAUPOBAH C YAaCTOTOU JUCKpe-
Tudanuu 32 KI'm. PaspammocTs ayaumo-
amamnTepa — 16 O6uT, mHGOPMAIIMOHHBIN
oboweMm (paiina paBeu 70 Moaiir.

IIpumep 14.20. Kaxoit o6bem OyneT
UMeTh BHEO0, IepelaBaeMoe C paspe-
mreameMm Kagpa 800 x 600 mukceseii ¢
24-6uTOBO# TTyOMHON I1BETa, CKOPOCTHIO
BOCIIpoU3BeieHUs 24 KaJapa B CEeKYHIY U
IJINTEeJbHOCThIO b Muu? M3BecTHO, UTO
CTEePEO3BYK, HAJOXKEHHBII Ha BUJEO,
umeeT 256 ypoBHEll TPOMKOCTHU, YacTOTa
nuckperusanuu pasua 11 250 I'm.
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- 1. Kakve gBa npuHuuna npepcrasfieHns rpaddmyeckmx n3obpaxeHnin MCnonb3yroTcs
* | B KOMMbIOTEPHON rpadunke?

2. 13 4yero cocTonT pacTpoBoe M306pakeHne?

3. Y10 npencrtaBnseT cob6on BEKTOPHOE N306paxeHne?

4. Yem oTnmMyaeTca pacTpoBoe U306pa>KeHUe OT BEKTOPHOro?

5. Mpadmnyeckme n3obpaxxeHns Kakoro Tmna BbIBOAATCHA Ha 3KpaH MoHuTopa?

6. Y10 NoHMMaeTca nof paspeLuaroLen CnocoOHOCTbIO dKpaHa MOHUTOPA U rNy6uHON

useta?

7. Kak xpaHaTcsa pacTpoBble M BEKTOPHbIE M306paXKkeHns B danne?

8. Yem onpepenseTtca yactoTa guckpetmaauum 3Byka?

9. YTo Takoe paspsfHOCTb aHanoro-umdpoBoro npeobpasosarens?

10. Kak kKogmpyetcs BMaeo?

@ YnpaxHeHusi

1 Cosparite matpuuy u3 Hynen n eouHUL NS KOQUPOBAHWUS CrefyroLmnx YepHo-6esbix
n3ob6paxkeHnii (MOXHO MCMONb30BaTh 3NEKTPOHHbIE TabnuLbl; AN NPOBEPKU MpaBUSIbHO-
CTM MocYUTanTe CyMMbl MO CTpokam 1 ctonbuam). Onpenenute MHAPOPMALMOHHBIA 06BEM
N306paxKeHnn.

1. 2.

2 | OnpepenvTte MHOPMAaLMOHHBIN 06bEM Pa3MELLEHHbIX HUXE PacTPOBbIX U306PaxXeHNi
(ogHa kneTtka — OOWH MUKCENb).

1. YepHo-6esioe nzobpakeHme 2. YeTbIpeXxI[BeTHOE M300paKeHMIe

3 16-LBeTHbI pUCYHOK cofepXuT 500 6aiT nHcpopmaumm. 113 cKosbKMX TOHEK OH COCTOUT?

4  Onpepenute Tpebyemblii 06beM (B MerabaiTax) BugeonamaTv Lns peanu3auun rpa-
(bMYEeCcKoro pexmnmMma MOHUTOpa C paspeluaroLlen cnocobHocTelo 1024 x 768 nukcenen npu
Konu4yecTBe otobpaxaembix LBeToB 65 536.
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5* Ha pucyHke B npumepe 14.9 nsobpaxeHa urypa, kotopas HasblBaeTCs «TPeyrofbHUK
CepnuHckoro». [nsi ee NMoCTPOEHUs MOXHO BOCMOJIb30BaTbCS CREAYHLWUM anropuTMOoM:
1. CTpouM paBHOCTOPOHHUI TPeyroJbHUK (ypoBeHb ().
2. CoenmHsieM cepegUHBI CTOPOH IIOCTPOEHHOTO TPEYTOJbHUKA OTPE3KaMMU.
Iloryuaercsas 4 HOBBIX TPEyroJIbHUKA. V3 MCXOZHOTO TPEYTOJbHUKA yHAJIs-
€TCsI BHYTPEHHOCTh CPEeNIUHHOIO TpeyrojbHuKa. [losydaem 3 TpeyrosbHuUKA
ypoBHa 1.
3. IlocTymas TOYHO TaK Ke C Ka’KIBIM M3 TPEYTOJbHUKOB IIEPBOTO YPOBHI,
TIOJIYyYUM MHOJKECTBO, CcOocTosdAIIee 13 9 paBHOCTOPOHHUX TPEYTOJbHUKOB BTO-
poro ypoBHs.
4. IToBTOpPsAEM IIPOIIECC JO HYKHOT'O YPOBHA.

AA

Peanuayite gaHHbIA anroputMm B cpefe nporpaMmmupoBaHums.

6 Onpepenute ONUTENbHOCTL 3BYYaHUs cTepeoayamodaina, 3aHnmatowero 468,75 K6ant
namaTv npw rnyéuvHe 3syka 16 6uT 1 Yyactote 48 Klu.

7 Tpwn nepesofe B AWCKPETHYO (hopMy aHanoroBoro curHana [AUTEeNbHOCTbIO 2 MUWH
8 ¢ ucnonb3oBanack YacTtota guckpetmsaumm 32 Iy n 16 ypoBHen guckpetmusauun. Hamtum
B 6anTax pasmep Mosy4eHHOro Kofga aHafioroBoro curHana.

8 OkcnepumeHTanbHO 6bINI0 YCTAHOBIIEHO, YTO HA BpeMeHHOM oTpe3ke [0; 20] amnnntyga
3BYKOBOIO CUrHana M3meHsnacb B COOTBETCTBUM C 3akoHOM A(t) =2 sin1,7x - sin0,2x. Uc-
nonb3ys 3NEKTPOHHbIe TabnuLbl, MOCTPONTE BPEMEHHbIE AMarpaMMbl KOAUPOBAHWUA 3BYKa.

a) guarpaMmy aHaJioroBoro curxaJa (B Excel MOKHO MCIIONB30BATh TUI AUA-
rpaMMBbl — TOYE€UHAasd);

0) numarpammy AucKpeTHoro curuaJja (B Excel MokHO mcmosib30BaTh THUII JUA-
rpaMMbl — THUCTOrDaMMa).

9 Kakon obbem 6ygeT uMmeTb 4epHo-6enoe BUOEO, MNepedaBaemMoe C pas3peLleHnem
kagpa 800 x 600, CKOpOCTbIO BOCMPOM3BeAeHUA 24 Kagpa B CEKYHAY W OSIUTeNIbHOCTbIO
30 MunH 6e3 3ByKa?

10 Kagpbl Buaeo3anucu 3akoaMpoBaHbl B peXUMe UCTUHHOrO LBeTa (24 6uta Ha nukcensb)
N CMEHATCHA C 4YacTtotonm 25 kafgpoB B cekyHay. Kagp mmeet pasmepbl 720 X 480 nuk-
cenen. Yactota guckpetusaumm 22 klu, rmybuHa kogmpoBaHusa 3Byka 16 6uT. OueHute
06bEM MWHYTbI BMAeo3anucu B mMerabantax (C TOYHOCTbIO OO AecaTbix), ecnu dann 3a-
nucaH ¢ 10-KpaTHOWM CTEMEHbLIO CXaTOCTMW.

11 Kamepa cHvmMaeT Bupaeo 6e3 3Byka ¢ 4acToToi 60 KagpoB B CEKYHAY, NPy 3TOM W30-
6paxeHns UCMONb3YIOT NanuTpy, cogepxatuyto 224 upeta. MNpun 3anucu ganna Ha cepsep
nosy4eHHoe BMAEO NpeobpasytoT Tak, 4YTO 4acTtoTa KagpoB yMeHbluaetcs Ao 20, a u3o-
6paxeHns npeobpasyoT B hopmart, ncrnonbayowmi nanutpy n3 256 usetos. Opyrue npe-
06pa3oBaHNs U MHble METOAbl CXaTua He ucnonb3ytoTcda. 10 cekyHn npeo6pas3oBaHHOro
BMOEeO B cpedHeM 3aHumaroT 512 Kbéant. Ckonbko M6anT B cpegHem 3aHumaeT 1 MuUHyTa
NCXOQHOro BMAeo?
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Q §S§ § 15. PasnuyHbie noaxoabl K U3aMepeHuto nHcpopmaumm

15.1. Conep:xaTeIbHBIN MOIXO]T

Ceromusa mH(GOPMAIUSA ABJISAETCA OJ-
HUM ¥3 OCHOBHBIX PeECypCcOB ueJjioBeue-
crBa. IlosToMy Tak BasKHBI OTBETHI Ha
BOIIPOCHI, KaK MHOI'O WH(pPOpPMAaIlUU MBI
MOJIyUYMJIN, Iepegaan, oopadoTaym, cO3-
Jaju.

Ilpu pusmuecKux M3MEPEHUSIX BEJIU-
YUHY CPABHUBAIOT C STAJOHOM, a C UeM
cpaBHUBATH MH(POPMAIIUIO?

M3BeCcTHO HECKOJIBKO MOAXOAOB K W3-
MepeHHnI0 KoJudecTBa WH(popMaIuu.

IIpu comep:kaTeIbHOM IOAXOHE W3-
MepeHHe WHQOPMAIIUM IIPOUCXOAUT C
TOUKW B3pEeHUusA ee coAep:KaHusa, T. €.
ompeneaseTcsa, B KaKOW Mepe MPUIIE.-
mas uHopManua (3HaAHUSA) YMEHbBIIaeT
He3HaHUe. YeJIOBeK TOJydYaeT 3HAHUA
IIOCPEeACTBOM cooOIeHuii. Yem OoJIbIlIe
TMIOTOJIHSAET HAINKW 3HAHUA COOOIIeHUe,
TeM OOJIbIllee KOJMUYECTBO WH(MOPMAIIUU
B HeM 3akKJiroueHo (mpumep 15.1).

OcHoBaTeJIeM TaKOoro Mmoaxona K u3me-
peunio nHGopmamnuu aBiaserca K. Ile-
HOH, KOTOPBIN BBEJ IPUBEIEHHOE HUMKE
ompeeeHue.

Coo01rieHne, KOTOPOE YMEHbIIIA-
eT HeOoIIpeJeJIeHHOCTh 3HAHHUSA B [IBa
pasa, Hecer 1 OMT MH(pOPMAIIIN.

HeonpeneeHHOCTh 3HAHUS O PE3YJIb-
TaTe HEKOTOPOrO COOBITHS — KOJIMYe-
CTBO BO3MOXKHBIX Pe3yJIbTATOB.

Ecniu B HEKOTOPOM COOOIIEHUU COmEp-
JKaTCsl CBEIEHUs O TOM, UTO IIPOU3OIILIO
onHO 13 N paBHOBEPOSTHBIX COOBITUIA, TO
KOJIMUeCTBO MHMOPMAIUY i, comepsKalie-
ecsl B COOOITIEHN Y, MOYKHO OIPEJeIUTh U3
dopmyner Xaprau: N = 2! (mpumep 15.2).

Knop 9nByn lllernnon (1916—2001) —
aMepUKaHCKUI WHKeHep, KPUIITOAaHAJU-
TUK U MaTeMaTuK. fIBisgerca ocHoBare-
JeM Teopuu WH(POPMAIIUN.

IIpumep 15.1. ¥V Bac cerogHA KOHTPOJIb-
Hasg 10 MaTeMaTuKe. YUHUTEJb OOBIYHO
maerT 2 BapuaHTa 3amaHuil. [0 KOHTPOJb-
HOUl 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-
AJIEKTPOHIMUK. IIpefsosKua reHepaTtop
Xaprau, npeobpasoBaHme XapTiu U che-
JIaJI BKJIAJ B TeOpuo MHGOPMAI[UH, BBEII
B 1928 r. morapudmMuueckyio Mmepy nHGOpP-
mamun: i = log,N.

F

&Y
k

F,

IIpumep 15.2. KosmuectBo mHMOpMAa-
1Y, KOTOPYIO BBl IOJIyYWUTE, Y3HAB CBOM
BapMaHT KOHTPOJBHONW pPabOThI, MOKHO
paccuuTarh 1o Gopmysie Xapriu.

Ecnu BapmaHTOB 1Ba, To 2 = 2/, cepo-
BaTeJbHO, i = 1. Bel mosyuure 1 6ur uH-
¢dopmanuu.

Ecnu BapuanToB 4, To 4 = 2/, cienosa-
TeJbHO, i = 2. Bbl mosyuure 2 Ourta uH-
dopmanuu.
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Ecau BapuanToB 6, To 6 = 2!, ciemosa-
TeJIbHO, i =~ 2,58. Bel monyuute 2,58 6ura
uHopManuu. [Id mosydyeHUs 3HAUEHUS
i B 9TOM CJIy4Yae HY»KHO IIOCUHTATH 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 «€» Ipu-
MeHseTcsA oyeHb penko). Torma, cormacHo
opmyite Xaptiau, 32 = 2°, onHa 6yKBa pyc-
ckoro ayasura Hecer 5 OuT nHGOPMAIUAM.

IIpumep 15.4. Eguuuiel usMepeHUs
00BeMOB MHGOPMAIUN.

Kumo6air (Kb6aiit):
219 = 1024 Gaiita

Merao6aiit (M6aiiT):
220 = 1024 kumobaiira = 1 048 576 GaiiT
T'ura6aiir (I'6aiir):
230 = 1024 merabaiita = 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

IKcabaiT (I0aiT):
25% = 1024 nerabaiita =
=1 152 921 504 606 846 976 GaiiT
3erradaiit (30aiiT):
27 = 1024 sxcabaiita =
=1 180 591 620 717 411 303 424 Gaitra
Horrataiir (M6aiiT):
280 — 1024 serrabaiita =
=1208925819614629 174 706 176 Gairr

C TOYKU 3pEHUA TEOPUU UIMEPEHUN
eqUHUIBI U3MepeHusa KoJmdyecTBa NHQOP-
Maliu, B HA3BaAHUU KOTOPBIX €CTh YACTU
«KUJIO», «MeTa» U AP., HEKOPPEKTHbI. OTU
MIPUCTABKHU KUCIIOJIB3YIOTCA B METPUUYECKON
cucTemMe Mep, B KOTOPOH B KauecTBe MHO-
JKUTeen KPaTHBIX €IUHHUI IIPUMEHAETCA
Koaddumnuent 10", rme n= 3,6, 9u . O.

! Tabmuma JBOWUYHBIX JIOTApU(pMOB:

15.2. AndaBUTHBIN TOXXO]T

Ecau ueoBeK mosiyyaeT TEKCTOBOE CO-
o0IreHne, TO KOJUYECTBO WHMOPMAIIUU
MOJKeT OBITH U3MEPEeHO KOJINUEeCTBOM CUM-
BoJIOB B HeM. OZHAKO KaIbIil CHMBOJI
amdaBuTa TOKe HeceT KaKoe-TO KOoJaude-
cTBO nH(MopMaluu. Ecau mpeamnosioKuTh,
YTO BCE CHMBOJIBI aJIi(paBUTA BCTPEUAIOTCS
B TEKCTe C OAMHAKOBOU YaCTOTOH (paBHO-
BEPOSATHO), TO KOJUUYECTBO MH(MOPMAIINU
i, KOTOpOoe HeceT KaKIbIli CUMBOJI, BBI-
ynciserca no gopmyne Xaprau: N = 2/,
rme N — womHOoCTh aJjdaBura (Ipu-
mep 15.3). Ilox mortHOCTRIO ajaBuTa mMo-
HUMAIOT KOJUUYEeCTBO CIMBOJIOB B HEM.

AndasutHbIii (00BEMHBINH) ITOIXO]T
HUCTIONIB3YeTCSA, ecJu AJA IIpeobpasoBa-
HUSA, XPaHeHHuA U Iepemaun uHPOPMA-
MUY IPUMEHSIIOT TeXHNYeCKIe CpeICcTBa.

IIpy wmcmosb30OBaHUM JBOUYHOTO
anmdaBuTa OLMH CUMBOJ HeceT 1 enu-
Huny uaopmanuu — 1 6UT.

Hna wmsmepeHus o06beMoB mHGpOpPMA-
Y TPUMEHSIOT IPOMU3BOAHLIE E€NUHU-
bl U3MepeHus (mpumep 15.4).

Jas ABOMYHOTO TIPENCTABIEHUS TEK-
CTOB B KOMIIBIOTEPE UYACTO HCIIOJb3YETCs
BOCBMUPA3PAIHBIA Koj. C ero moMoIsmo
MOKHO 3aKOIUPOBaTh ajipaBut us 256 cum-
BoJIoB. OfMH CHUMBOJ U3 aJi)aBUTA MOIIT-
HOCTBIO 256 = 2% Hecer B Tekcre 8 6uT
napopmanun. Takoe KOJIMUYECTBO WH-
(hopmaIiu HasbIBaeTCA OANTOM.

O0beM TeKcTa maMepseTcA B OanTax.
IIpu BoCHMUPA3PATHOM KOJUPOBAHUU
1 cumBoxa = 1 GaiiT, 1 UHGOPMAITMOHHBIH
00beM TeKCTa OoIpeaesseTca KoJumue-

http://sokolova-aa.ru/cribs/tablitsa-dvoichnykh-

logarifmov-tselykh-chisel-ot-1-do-64 (marta goctyma: 28.07.2019).



§ 15. PasnunyHble nogxoabl K UISMepPEHUo MHdopmaLmm

111

CTBOM CHMBOJIOB B HeM. Ecjiz Bech TeKCT
cocrouT u3 K cUMBOJIOB, TO IIpu aJa-
BUTHOM IIOAXO4e o0beM V comepJrariieii-
cs B HeM mH(@opmanunu paBeH: V =K - i,
rae i — wH(GOPMAIIMOHHBIA BEC OHOT'0
CHMBOJIA B MCIOJIL3yeMOM aJipaBUTE.

15.3. BepoATHOCTHBIN MOAXOT,

B KusHU pasauyHbIe COOBITUSA ITPOUC-
XONAT C PasHO!l BepOATHOCTHIO. CoObITHE
«JIETOM HUOeT CHer» MAaJIOBEePOSTHO, 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 JOCTATh KPACHBI.

JJ1Ag KOJIUYeCTBEHHOT'O M3MEPEHUs Be-
POATHOCTU HCIIOJB3YIOT CJIEAYIOIIUM TIOJ-
XO0[: ecau o0IIlee KOJIMUECTBO BOBMOYKHBIX
HUCXOZI0OB KaKOTo-In00 COOBITHS PaBHO N,
a K 13 Hux — Te, B KOTOPBHIX MBI 3aWHTeE-
PEeCcoBaHbBI, TO BEPOSITHOCTh MHTEPECYIOIIe-
o HAC COOBITHS MOJKET OBITh ITOCUMTAHA

mo opmyJie p = % (mpumep 15.5).

Yem MeHBIIIE BEPOSATHOCTH COOBI-
THA, TeM 00JbIlle HHGOPMAIUK COLEP-
JKHUT COOOII[eHIe O TOM, YTO 3TO COObI-
THE IIPOU3OIILIO.

BepoATHOCTHBIN IMOAXO0N MIPUMEHS-
eTcd Ui W3MEPEeHUs KOJUYeCTBa WH-
(hopmMamyy Ipu HACTYILJIEHHU COOBITHIA,
UMEIUX Pa3HYyI BepOATHOCTh. CBA3b
MeXKIy BEPOSTHOCTHIO COOBITHS U KOJIH-
YecTBOM WMH(MOPMAIIUU B COOOIEHUU O

HeM BbIpaskaeTcsa (POpMYJIOH 1. 2', rme
p

P — BEPOATHOCTH COOBITHUS, a i — KOJIU-
yecTBO MH(popMariuu (mpumep 15.6).

B 1999 r. yrBepauau psg HOBBIX IIPU-
CTABOK /IS ENUHUI[ W3MEPEeHWUA KOJIK-
uvecrBa mH(opMmaruu: kubu (kibi), me6u
(mebi), rubm (gibi), Tebu (tebi), merm
(peti), axcou (exbi)!. B macroamee Bpems
OHHU WCIIOJIB3YIOTCS HApPaBHE C «KUJO»,
«mera» u Ip.

IIpumep 15.5. B Kopobke 16 KpacHBIX
mapoB u 48 3senenbix. KakoBa BepoAT-
HOCTH JOCTaTh 3€JIEHBIA Iap He TUIsana?
Kpacusprii?

Bcero B Kopooke N = 16 + 48 = 64
mapa. Hac wuHTepecyeT 3ejieHBIN IIap.

BnaronpuAaTHBI MCXO0J — OOCTaTh JIIO-
0ot m3 48 3zeseHbIXx IIapoB. IloaTomy
p= % =0,75. AHaJOrMYHO IIOJIYUUM
BEPOATHOCTb JOCTATh KpAaCHBIN IIap:
p= g = 0,25. 3HauuT, BEPOSITHOCTH BHI-

TaI[ATh 3€JIeHBIH IIap B 3 pasa 0oJIbIlle,
YyeM BBITAIUTHL KPACHBIN IIap.

* Eciu Tpou30II1JI0 HECKOJIBKO Pa3HOBe-
POATHOCTHBIX COOBITUM, TO KOJIMYECTBO UH-~
(bopManiuu MOXKHO OIpefeIATh Mo (hopMmy-
se IllenHoHa, IpeaIoKeHHOM UM B 1948 r:

I = —(p;logsp; + pslogspy + ... pylogopy),
rie I — KoamuecTBO uHGPOPMAIUAN;
N — KOJINYEeCTBO BO3MOJKHBIX COOBITHUIA;
P; — BEPOATHOCTD i-TO COOBITHUS.

JIerko 3aMeTHUTb, UTO €CJIU BEPOATHOCTH
Pi> ---» Py PABHBI MEXAYy CO0OI, TO KaiK-
mas m3 HuX paBHa 1/N u dopmyna Illen-
HOHA TIpeBpaInaerca B hopmyry XapTiu.

IIpumep 15.6. Kakoe xKosmuecTBO WH-
dopmariuu HeceT coodIeHre «V3 KOpoOKu
IOCTAJI KPACHBIH Imap» Ajs npumepa 15.5?
l =9
) ) p
=2' =>4=2" Tormai=2, T. e. MBI

ITo dopmyae moJIyYaeM

1
0,25
nonyuunau 2 6ura nHGOPMAIUN.

! https://ru.wikipedia.org/wiki/JIBouunsie_mpucraBku (gaTa gocryma: 28.07.2019).
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IIpumep 15.7. BoimageHuwe KasKaoi
rpaHu KyOukKa paBHOBepoATHO. Ilosro-
My KOJMYECTBO HH(MOPMAIUN OT OLHO-
ro pesyibTaTa OpOCAHMA HAXOAUTCS U3
ypaBrenusa 2' = 6. Torga 2/ = 6 < 8 = 23,
i = 3 oura.

MoskHO paccy:XaaTh U TaK:

i = log,6 = 2,585 6urta ~ 3 6ura.

IIpumep 15.8. 11 Koaiir = 11 * 1024 =
=11264 o6GaiiT. IIOoCKOJIBKY KOJHUECTBO
0aiiT paBHO KOJMYECTBY CUMBOJIOB, TO HC-
IOJb30BaHA BOCBMUOWTHASA KOJOBasA Ta-
6auma. MomuocTs andasura: 28 = 256.

IIpumep 15.9. Hy:xHO BakommpoBaTh
65 pPaBHOBEPOATHOCTHBIX 3HaueHuit. Ilo
dopmyne Xapam: 20 = 65 < 128 = 27,
i =17 our.

IIpumep 15.10. ITycTs B AIuKe X Kej-
THIX MsadYel. Tormga BepOATHOCTH JOCTATh

o X
JKEJIThI MAY paBHa 5 HO)ICT&BJIHEM B

¢GopMyily, CBA3BIBAIOIIYI0 BEPOATHOCTH C
KOJINYeCTBOM HMH(OPMAIUN:

1=2= 1 =2'2-16=>x=2.
Va2
B Amuke 2 KeJaThIX MAUa.
IIpumep 15.11%*. Bcero B KOpoOKe
10 + 8 + 6 =24 kybOuka. BeposTHocTu m0-

10 8
;Taza}énﬂ KyOMKOB: Py, = o4’ Paen = 24’

24" KoauuectBo mHbopManmum 1o

dopmyie IllennoHa:

I =—(piylogopyy + Poen 102D en + PxlOgop) =
10, 10, 8 8 6 6 )
(2410g2 24 T241082 34 T 24182 54
~—(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 mcC-
MOJIb3YeTCsA KYOWK C IIeCThI0 IPAHAMMU.
CKoOJMbKO OuUT wWHMOPMAIMHU MOJYYaET
UTPOK IPU KaKJoM OpocaHuu Kyouxa?
OTBeT OKPYIJIUTH B OOGJBIIYI CTOPOHY
0 OJMIKAMIIero 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
meabiM uymcaom ot —30 mo 34 rpaaycos.
Kaxoe HamMmeHbIllee Iiejioe KOJIUUYECTBO
OUT HeoOXOAMMO, UTOOBLI 3aKOJMPOBATH
OIHO M3MEepPeHHoe 3HaueHue?

IIpumep 15.10. B amuke Haxogurcs
32 TEHHHCHBIX MfAYa, CPeAUd KOTOPBIX
ecTh MSAYM JKeJToro IBeTa. Haymauy
BolHuUMaeTcsa oauH wMA4Y. CoobIieHue
«I3BJIeUeH MAY JKEJITOrO I[BETa» HECeT
4 6ura nHpopManuu. CKOJIBKO JKEeJThIX
MAYeH B AmuKe?

IIpumep 15.11%. B KopoOKe Jexxar
KyOuku. WM3BecTHO, UYTO Cpeau HHUX
10 xpacHBIX, 8 B3eJIeHbIX, 6 JKeJIThIX.
BoiuncinuTe BepOATHOCTH JOCTABAHUSA
KyOouka kKakmoro isera. CKOJBKO IMH-
dopmariuu HeceT CcOOOIEHUE, YTO [O-
cranm KyOouk Jroboro mBera? Ilis pelie-
HUS 3aJJauM BOCIOJIb30BATbCSA (POPMYJIOLi
IIlennona.

1. B 4em cywHOCTb cofepxXaTesibHOro nogxofa K U3MepeHuto nHdopmaumm?
2. 410 0o603HavaeT 1 6UT MHPoOpMaLUKM NPy andaBUTHOM NOAX0AEe K U3MEPEHUID WH-

topmaummn?

3. Korga npumMeHsitoT BEPOATHOCTHbIN NOAXOA K U3MepeHUto MHopmaummn?
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@ YnpaxHeHus

1 Ckonbko pas3nnyHbIX 3BYKOBbIX CUrHaNoOB MOXHO 3akogoupoBaTb C NMOMOLLbLHO 6 6ut?

2 Kakoe KONM4ecTBO MHMOPMAaLMN HECET COOBLLIEHNE O TOM, YTO YENOBEK XMBET B nep-
BOM WM BTOPOM MNoabesfe, ecnv B aoMe 16 nogbesnos?

3 CooblieHre 0 ToM, YTO Ball Apyr XuBeT Ha 10-M aTaxe, HeceT 4 6UTa MHGOPMAaLMK.
Ckonbko aTtaxen B gome?

4  Asbyka Mop3ze no3BonsieT KoauMpoBaTb CMMBOJMbI AN PaAuMoCcBs3u, 3agaBas KOMOU-
Hauuio ToYek n Tupe. CKOMbKO pasfinyHbiX cuMBONOB (UMdp, 6YKB, 3HAKOB MYyHKTyaLMu M
T. A.) MOXHO 3aKogupoBaTb, Ucnonb3ys 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. CKofbKo BCEro Hagynu Lapukos?

7 B wKonbHOM 6MBnNnoTeke 32 ctennaxa ¢ KHUramum, Ha Kaxgom — rno 8 nonok. llete
COOOLLUMNN, YTO HYXHbIA YY4EOHUK HAXOOUTCA Ha 2- nosfke 4-ro crennaxa. Kakoe Konu4e-
CTBO MHopmaumn nonay4dmn lMeta?

8 [ns perncTpaumm Ha HEeKOTOPOM cainTe MoNb30BaTeNo HYXHO NpuayMaTb naporb, Co-
cTtoswmm n3 10 cMmeorsoB. B Ka4yecTBe CMMBOJIOB MOXHO MCMOMb30BaTh AEeCATUYHbIE LNMD-
pbl M WeCTb NepBbiX OYKB NATUHCKOro andasuTta, npuyem O6YKBbl UCMOSIb3YIOTCA TOMbKO
3arnaeHble. [aponun KognpyrTca NOCUMBOSIBHO. Bce cMMBOMbI KOOMPYHOTCA OANHAKOBbLIM U
MWHUMaNbHO BO3MOXHbIM KONMYECTBOM 6UT. [1a XpaHeHUs CBEAeHUA O KaXXAOoM Monb30-
Batefsie B cuctemMe OTBEAEHO OAMHAKOBOE M MUHMMAasibHO BO3MOXHOE Liefioe YMcno 6awr.
Kakon o6vem 6ygeT 3aHmmartb MHgopmauma o naponsax 1000 nonb3oBatenen?

9* B HekoTOpOW CTpaHe aBTOMOGUIIbHLIA HOMEpP ANIMHON 6 CUMBOJMIOB COCTaBNSAOT U3 3a-
rnaBHbIX 6yKkB (3agericTBoBaHO 30 pas3nuyHbIX OYKB) M OECATUYHbIX UMdp B n06OM no-
pagke. Kaxgpln Takon HOMeEp B KOMMbIOTEPHOW nporpaMme 3anucbiBaeTCd MUHUMASbHO
BO3MOXHbIM U OQUHAKOBbLIM LeNblM KONMYeCcTBOM 6aiT (Mpy 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 HomMepos..

10 B o3epe ob6utatoT 12 500 okyHer, 25 000 neckapen, a Kapacen u LWyk no 6250. Ka-
KO€ KONMYeCcTBO MHGOPMaLMM HECET COOOLLEHNE O TOM, YTO nolmanu neckapa? CKonbko
MHOpMaLMKM Mbl MOMY4YMM, KOrAa MoMMaeM Kakyl-Hubyab pblby?

11*) Kakoe coobLleHne copepXuT 6onbliee KONMY4ecTBO MHdopMaumm?

1. Babymika ucmekJa 16 nmuposxkkoB. Jlepa cbesia OOUH MUPOIKOK.

2. Ba0Oymka ucnekJsa 12 NUPOKKOB C KAIyCcTOH, 12 MUPOKKOB C IIOBUIJIOM.
Marma cwesna ogMH ITUPOIKOK.

3. Ba0Oymmka wucnekJsaa 16 mMUpoKKOB ¢ KamycToii, 24 IMUPOKKa C IIOBUIJIOM.
Muwumia cvenr oguH IMPOIKOK.

T T
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CtpykTtypa kopa B koguposke UTF-8

Ta6nuua aBOU4HbIX Nnorapudmos

KomnuectBo | 3Hauamux
6air 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

ITepsrrit
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 10xxXxXXX 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
5,568496

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
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Koposas Tabnuua cumsonos ctaHgapta ASCII

IrOgINT))

N

IrOgINI))

N

IrOgINT))

N

IrOgINIY)

N

IrOSINI))

N

IrOgINTY)

N

IrOgINI))

N

IrOgINT))

N

112
113

96
97

80
81

64

48
49

32

16
17
18
19
20

65

33

114
115

98
99

82

66
67
68

50

51

34
35

83

116

100

84

52

36

117

101
102

85

69
70
71

118
119

86
87

38 54
55

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

45 61 77 93 109 125
78
79

29

13

126
127

110

111

94
95

30 46 62

31

14
15

63

47



Mpunoxexnne 119

IOTNUY)) | ] | :@ | @ | W |+ |+ | B> | > | o . RS- N S |
_ S = N en | O >N OO H &N m ot 0
N & ¢+ | F | FF 00 10 0
[N I - Y o IR - BTN B B B S~ S~ (R~ TR~ TR~ BN B
rosmup | o | o | B | >» | & X | g 90 H |/ ov @d|a 0 Q| w
_ < | | © | > 0V O = N M| Y[ © > 0 S
] - I TR - B T~ (-~ B~ N -~ B - I~ ~ B -~ B B~ S B B - ~ B B~
[ IR~ S-S BN IR~ - -\ TR - -\ BN S-S BN - S-S B |

LOEWHD) | = | |+ k| = 4 b == o - B E e ™ W

- X DO H N ™ F WO >0 O H A M
] N R =S = T = B R e i e B B e = = e = S A~ R~
A A O & & & & & 8 @ @ 0 Q@
rogwmy (— | o == =T 2= N = A
_ N e <t el © g 9] (=2 S =i A o <t 10 =l -
N | o =2} =2} [=7] [=]] =] [=7] [=]] S S S S S S S S
I T T T B B (T B - TR TR R R B~ B B~
LLOHINIR) — T = F 5= =| == 3 - —
_ © > O OO =H| N ® Yt QY >R DD
N | = = - o] [ o] c o] o] o 0 o] e ] 0 o] =2 =2}
- = v Ll = v Ll v v - = v Ll = v -

OEWHU) | ¢« | © m  H H o0 | ¥ | o S| | 2| B 85 =z o =&

_ R R B -EE R - AR - R B EE-E R B R

N ©  © | © © © || e ©|© | & |~ > |~ >

v v v v v v v v v v v v v v v v

rosnuy | oy | O  H | >» | ® X g9/ 9 25/ 4L 3m|lAa o0 2w
- < /O >~ 0 & O = a|/m ¢ ©| > 0 o

N o F  F [ FF B0 010 10 e 0|10

i A Y i e Y i A Y e e e e e Y e

FOEWU)) | ¢ M M ~H H @ | % | O S || |/ B = = o =

N

128
129
130
131
132
133
134
135
135
137
138
139
140
141
142
143



(HasBaHue yupeskaeHUs 00pa30oBaHUA)

OmeHka
Cocroauue wameNMves 38
VuebOHBIH NUma un pamunua yueOHOTO yHameny
IIOJIb30BaHUE
rop, yudarerocs mocobusa
IIPU MOJTyYEeHUUN yaeGHEIM
P mocobuem
20 /
20 /
20 /
20 /
20 /
20 /

VuebHOE U3TaHLE

KoroB Bragumup MuxaiinoBuu
Jlamo Amxxenuka BanosHa
Brikagopos IOpuit AnekcaHapoBUY
Boiitexosuu Enena HukosaeBHa

UHOOPMATUKA

Yuebuoe mocobue misa 10 Kiacca
yUpe:KIeHU 00Iero cpegHero o0pasoBaHUs C PYCCKUM A3BIKOM 00yUYeHU s
(C 9JIEKTPOHHBIMU IIPUJIOKEHUSIMU)

3aB. pemaxuueii I. A. Babaesa. Pemaxtop E. H. YepHnukxosa. XynOKeCTBEHHBIH DeNaxKTOp
O. H. Kapnosuu. Xynoxxauk A. H. Bozywesuy. TexHmueckoe peJakTUPOBaHWEe U KOMIIBIOTEDHAS
Bepctra U. U. JTyoposckoii. Kopperrtopsr O. C. Kosuukas, E. I1. Txup, A. B. Anewrko.

[oamucaro B meuars 29.06.2020. ®@opmar 70 x 90 '/, Bymara odcernas. OdceTHas Imedars.
Yea. neu. a. 8,78. Yu.-uzzg. a. 8,0 + 20,0 su. mpua. Tupask 121 500 sk3. 3akas

WsparenbcKoe pecny0InKaHCKOe YHUTapHOe npeanpustue «Hapogmas acsera» MuHMCTEpCTBA

uupopmanuu Pecniyosnuku Benapych. CBUAETETBCTBO O TOCYJAPCTBEHHON PETUCTPAIINY U3AATeJsd,

M3TOTOBUTEJISA, PpacIIpocTpaHuTe s nevyaTHbiX usganuii 1/2 or 08.07.2013. IIp. Ilo6egureneii, 11,
220004, MuHck, Pecnyonuka Benrapycsh.

OTkpeITOE akiuoHepHoe obmiecTBo «Ilomurpadpromouuar um. 1. Komaca». CBumereancTBO O
roCcyZapCTBEHHOUW perucTpaluy m3gaTesid, U3TOTOBUTENA, PACIPOCTPAHUTEJA MeYaTHbIX U3/a-
uuit Ne 2/3 ot 10.09.2018. V. Kop:xeresckoro, 20, 220024, Munck, Pecny6auka Bemnapycs.



