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BBegeHue

Hauunaercs (puHAJIbHAA YaCTh BalIero MNYTEIIeCTBHA IO OKeaHy
HNudopmaruku. B Hauase 3TOM 4acTHA BBl MOBHAKOMUTECH eIlle C OXHOMN
OBIIMPHOH 006J1aCTHIO UCIIOIB30BAHUA KOMIBIOTEPOB — 001aCTHIO yIIPAB-
neanus. C IOMOIIBI0 KOMIIBIOTEPOB YIIPABIAIOT caMOJIeTaMu, PaAKeTaMH,
IIPOMBIILIEHHBIMH YCTAHOBKAMHU, IIPOM3BOJICTBeHHBIMH KOJLJIEKTUBAMH,
OoTpacasMu dKOHOMUKH ¥ 1np. OKaseiBaeTcs, 9TO Yy TAKUX pasHooOpas-
HBIX BADHMAHTOB YIIPABJIEHUS eCTh 00mue 3aK0HbI. OHM GBLIN OTKPHITHI B
Hayke KubepHeruke. C OCHOBHBIMH HNOHATHAMM 3TOM HAYKH BaM Ipel-
CTOUT NNO3HAKOMHUTHCH.

Besakoe ynpagieHue IPOUCXOAUT IO OIIPeie/IeHHBIM IIDaBUJIAM, KOTO-
phle Ha3hIBAIOTCH AJITOPUTMOM YIIPaBJIeHNA. AJTrOPUTM, 3aITUCAHHBINA Ha
A3BIKe MPOrPAMMMUPOBAHUS, «IIOHATHOM» KOMIIBIOTEDY, HA3bIBAETCH
KOMNOBIOTEPHOU mporpaMmoii. B 1ol 4acTu Kypca Bbl HAYYHTECE CTPO-
UTH AJATOPUTMBI ¥ MHUCATH HECJOKHEIe TPOTPaMMbl Ha A3BIKe IpOrpam-
muposaEuda [lackans.

H306peTeHnss pa3IUYHBIX CPEJCTB U HHCTPYMEHTOB AJIA XPaHeHUA,
nepenauu 1 06paboTKu HHGOPMAIMU COBEPIIATINCE C IPEBHAX BpEMEH 1
no mamwux gHeil. C ueropueil Takux u300peTeHHH BBl MO3ZHAKOMUTECH
B mocjenHeld riase yuebHuka. Mceropus KOMIBIOTEPOB M MHMOpMAa-
IHOHHO-KOMMYHUKANHOBHLIX Texuosoruit (MKT) 6eper Hauaso ¢ cepe-
nuabl XX Bexa. C 3TOro BpeMeHM HauuWHAaeTCs nporecc HHPopMaTHU3a-
UM PA3JUUYHBIX 06JacTeil JeATeJIbHOCTH JI0/ieil, IPOUCXOAUT (hopMuU-
poBaHVe MHGMDOPMANMOHHO-OpMEHTHPOBaHHOTO obmectsa. IIpoGremsr
nHGOpPMAaIHOHHOTO o61IecTBa HayJyaeT paszea HHPOPMATHEH, KOTOPBIHI
Ha3bsIBaeTCA conuanabHON mHEGopMaTukoi. O HEKOTOPEIX BOIPOCAX CO-
OHAJbHON MHGOPMATUKHM BbI Y3HAETEe B KOHILe HAIIIEro Kypca.

ITocmoTpuTe Ha Kapty Oxeana MHMOpMaTHKM, B KOTOPOH OCTAJIOCH
Bcero Tpu GeJibIX NATHA — TPH MaTepuKa 3HaHWM, KOTOpPble BaM Ipex-
CTOHUT IIOCETUTH U OCBOUTEL B 9TOM I'OAy BMECTe C HAIIMM IIPOBOJAHHUKOM,
OTBa’KHBIM nyremecrBeHHMKOM Toukoii-Py. Cuacrimsoro BaM myTe-
IIeCTBHA ¥ OTJMYHBIX Pe3yabTaToB!
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Ynpaenexsue v anropuTmbl

§1
YnpaeneHue n kubepHeTuka

OcHosHble memblL napazpaga:
B B03HUKHOBeHUEe KubDepHemuKu;
B Ymo markoe ynpasierHue;
B Qa20pumM ynpasieHus.

Be1 yoke 3HAKOMEBI ¢ HEKOTODPBIMH 00J1aCTAME MCIIOJIB30BAHNA KOMIIBIO-
TepoB. 3HAaeTe, 4TO ¢ IIOMOIIBI0 KOMIBIOTEPA MOXKHO IIeYaTaTh KHHLH,
BBHITIOJIHATH YEePTEeXKH W PHUCYHKH; OBICTPO IlepeaBaTh MH(OPMAIIUIO HA
GOJIBIIIHE PACCTOAHMSA, CO3ABATE KOMIILIOTEPHEIE CIIPABOYHUKH HA JIIO0YIO
TeMy; IPOM3BOJUTE pacdeTbl. CYIIeCTBYeT ellle OAHO BaXKHOE IIPUJIOXKEeHNE
KOMIBIOTEPHON TeXHMKH — HCIOJIb30BAaHWE KOMIIBIOTEPOB /ISl VIIPABJIe-
HHUA.

BoaHukHOBeHHEe KHOEPHETHKHM

B 1948 ropzy B CIIIA un EBpomne BhIILIA KHUTA
amMepukaHckoro Mmaremaruka Hopbepra Bumepa
«KnbepreTuka, uiu YupasjeHue ¥ CBA3b B }KUBOT-
HOM M MalllMHe». 3Ta KHUATa IPOBO3IrJIacuia PoKie-
HHUe HOBOM HAyKN — KHUOepHeTHKH.

He cayuaitHo BpeMs IOSABJIGHHUSI 3TOr0 HAYYHOT'O
HaUpaBJIEHUA COBIANO C CO3JaHHWEM MePBBIX 3JJIEK-
TPOHHO-BBIYUCIUTENbHBIX MamuH (DBM). H. Bunep
npeaBHIEN, YTO HMcHoab3oBaHue 9BM minsa ynpasie-
HUSA CTAHET OSHUM M3 BAKHEHIINX UX IPHJIOKEHUI,
a anasa aroro norpedyercsa ry0oOKME TeopeTHYECKM
aHAJIHA3 caMoro IIpoliecca yInpasjeHHus. JTOMY M IO-
CBAIleHA HayKa KubepHeTHKA.

Hop6epr Bunep

YT0 TaKoe ynpasJieHHe

gﬁw YnpaBieHHe ecTh Ie/leHalpaBJIeHHOe BO3JAeiCTBHE OZHHX
4.2} o0BeKTOB, KOTOpBIe ABJAIOTCA YIPABIAIIMMHU, HA Jpyrue

- 00'BEKTEI — yIIpaBISEMEIE.

Ilpocreiimnasn curyanusa — ABa 06 bEKTA; OJHH — YIPABJIAIOLIUH, BTO-
poif — ynpasasiemelii. Hanpumep: 9eoBeK U TeJleBH30D, XO3AWH 1 coba-
Ka, ceeTodop 1 apromMobuib. B nepeomM npubinsxeHun B3auMojeicTeue
MeXy TAKUMH 00BbeKTaMH MOXKHO OIUCcATh CXeMOoi, u3o0pasKeHHON Ha
puc. 1.1.




YnpasnexHue n knbepHetTuka

YMPABNSIOLLMI PRpRsRDIG | YNPABMAEMbIA

obbekT BoaaecTene o6wbekt

Pue. 1.1. Cxema cucreMsl yrpasieHus 6e3 o6paTHoii casn

B npuBeneHHBIX IPUMEPAX YIIPaBIAIOIEe BO3AEHCTBHE IIPON3BOAUTCH
B PasHbBIX (hpopMax: YeJoBeK HAKMMaeT KHOIIKY YIIPaBJIeHUA TeJeBH30POM;
XO03AMH I'OJIOCOM II0JlaeT KOMaHAy cobaxe; cBeTodOp PasHBIMM IBETaMH
yIpapjseT BUKeHNeM aBTOMOOUIIel U elIeX0j0B Ha IIePeKpecTKe.

P Q\_rL C xubepHETHYECKON TOYKH 3PDEHKA BCe BADHAHTHI yIIpABJIA-
Kﬁ“ ) JOIIUX BO3JEeHCTBUI clleiyeT PACCMATPUBATE KAK YNPABAI0-
3 wyro ungpopmayuio, nepedasaemyio 8 popme Komano.

B npumepe ¢ TeeBU30POM Uepes IyJILT YVIIPABJIEHUA [epeaioTcsd KO-
MaH/JBl CIEAYIOIIEr0 THUIA: «BKJIIYHUTH/BBIKJIIOUNUTbEY, <«IIE€PEKJIOYUTEH
KaHAI», ¢« VBeJIHYUTL/ YMEHBIIIUTEL TPOMKOCTE» . X03AUH Ilepeiaer codare
Komauasl rosocoMm: «Cuzernls, «Jlesxarn!», « Baars!» . CBeTOBEIe CUIHAJIBI
cBerodopa modep BOCIPHHUMAET KAK KOMAHIBI: KPACHBIA — «CTOATH»,
SHEJITBIA — «IIPUIOTOBUTLCAY , 3€JIEHBIN — «eXaThb».

AJropuT™M ynpasjieHus

B maEHOM BEHINIE ONIpeieJIeHNH CKa3aH0, YTO YIPaBJIeHUue eCThb IeJie-
HaIpaBJeHHBIN IIPOIECC, T. €. KOMAHIbl OTAAITCA He CIy4alHEIM 00-
PasoM, a ¢ BIIOJIHE ONpeAelieHHOH 1e/bio. B IIpocTeiieM ciaydae melb
MOJKeT GBITH JOCTUIHYTA ITOCJIe BLINOJHeHU OAHOM KoMaH k!, s no-
cTH)KeHusA OoJee CIOKHOM Iean OplBaeT HeOOX0AMMO BBIIOIHHUTH II0O-
CHIeOBATEILHOCTE (CepUI0) KOMAaH/I.

INocnemoBaTeIbHOCTS KOMAHJ IO YIPABIEHHIO 00BEKTOM,
BBINIOJIHEHHE KOTOPOM INPHUBOJAUT K AOCTHIKEHHIO 3apaHee IO~
CTaBJICHHOM IIeJIH, HA3LIBAETCH AJITOPHTMOM YIIPpABJIEeHHA.

B rakom ciyuae 00BeKT yOpaBJIeHUA MOXKHO HASBATH HCIIOJHUTEIeM
YIPaBJIAIOLIIEr0 ajJropuTMa. 3HAYUT, B IPABEJIEHHBIX BBIIIE IPHIMepax
TeJIEBM30p, co0aKa, aBTOMOOHIIL ABIAIOTCA UCIOJHUTEIAMHA YIIPABJIAIO-
IUX aJINOPUTMOB, HAlIpABJIEHHBIX HA BIOJHE KOHKDETHBIE enu (HaiTr
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YnpaBneHue v anropuTmbl

HHTEPEeCYIOIIYIO nepeaady, BEIIOJHHATE ONPeAeieHHOe 3a/laHue XO035U-
Ha, 6J1ar0NOIyYHO IPOeXaTh IePeKPEeCTOK).

C Touxy 3peHHsA KUOEPHETMKM B3aMMOAENCTBHE MEKIY YIIPaBJIAIO-
IOUM U YIPaBJIsAeMbIM 00beKTaMH PACCMATPUBAETCA KaK UHGOpMAYU-
OHHbLE npoyecc. C 3ToH NO3UIIUHU 0KA3aJI0Ch, YTO CaMble pa3HOOOpasHbIe
IIPOIECCHl YNpPaBJEHHWA B NPHPOJE, TEXHHUKe, OOIIECTBe IPOUCXOAAT
CXOZHBIM 00pa3oM, NOAYNHAIOTCA OLHEM U TEM YKe IPUHIUIIAM,

KopoTko o rnasHom

Kunbepuernka — HayKa 06 00X CBOMCTBAX IIPOLIECCOB YIIPaBISHMUSA
B JKHMBBIX U HEIKHBBIX CHCTEMAX.

YupasieHue — 9TO [eJIeHANPABJIEHHOE BO3AENCTBHE YIPABJIAOIIero
006beKTa Ha O0BEKT YIIpaBJIeHHUA.

C rouxu 3peHns KUOEPHETUKH yIIPaBIeHWe TPONCXOAUT ITyTeM HHMOD-
ManHuOHHOT'O B3aWMMOJIEHCTBUA MeXXIY O0BEKTOM YIpABJIEHUS M yIIpaB-
JAIIAM 00BeKTOM.

IlocienoBaTelbHOCTE YIPABAAIOIINX KOMAHZ ONpEAEJAeTCA AaJjro-
PHTMOM yHpaBJIeHNA, & HCIIOJHUTEJIEM 9TOr0 aJropuTMa ABJseTcH 00b-
eKT YIpaBJIeHNS.

Bonpock! u 3agaHuna

1. Kro 6611 ocHOBaTeneM kubepHeTKkn? B KaKOM TOAY BHINLIA ePBAA KHUTA
mo kubepHEeTHKE?

2. Yro Taroe ynpasieHue?

3. Uro npeacrasnser coboil ypasialomee BO3AEHCTENE ¢ TOYKA 3PEHUA KHU-
GepHeTHRH?

4. Yro TaKoe aNropuTM yupaBiaeHuss?

5. Onpenenure, KTO UIPAET POJE YIPABJIAIONIEr0 U KTO (MJIM UTO) HTPaeT posib
o0beKTa YyIpaBIeHHS B CHEAYIOIIUX CHCTEMAaX: MIKOJa, KJAacc, caMoJeT,
CTas BOJIKOB, CTaJI0 KOpoB. IloAaroroBsTe coobuienne.

6. [lns cucTeM yrpaBiieHUs, BEISIBJIEHHEIX B IPeAbIAVINeil 3anaue, HA30BUTE

HEKOTOpble KOMaH/bl YIPABJIEHUHA U CKAXKHTE, B KAKOH (popMe OHH OT/a-
0TCA. X

EK LIOP: yactek 2, rnaea 5, § 25. LIOP Ne 4.




YnpaeneHue c 0OpaTHOW CBA3bIO

§2

YnpaeneHue ¢ oOpaTHON CBA3bIO

OcHosHble meMbL napazpaga:
u JUHelHblil arzopumm;
" 00pammas ceasv;
= Modelb YnpasneHus ¢ 00pammoii C833vi0;
B YUKIbL U 6eMEJEeHUSA 6 AN20pUMMAX;
® cucmembt ¢ NPOZPAMMHBIM YNpasieHUeM.

JInHeHHBIH aXropUTM

Ecnu BHUMaTeNBHO 06/[yMaTs pacCCMOTPEHHBIE B IpPeABIAYIEM Iapa-
rpage npuMepsl, TO MOM¥KHO IPHUTH K BEIBOAY, UTO CTPOI'O B COOTBETCTBUY
co cxemoii Ha puc. 1.1 paGoraer ToJLKO cucTeMa «cBeTo(hop — aBTOMOOH-
am» . CBerodop, «He TIALA» , yIPaBIAeT ABMKeHUEeM MALIUH, He obpalnasn
BHUMAaHUA Ha 00CTAHOBKY Ha nepexpecTke. Bor anropurM paboTsl cBETO-
(opa:

KPACHBIN-3EJIEHBIN-JKEJITHI-KPACHBIV-

BEJIEHBIN-3KEJITBIM-KPACHBIN u 7. 4.

Tako# anropuT™M Ha3LIBACTCA JHHEHHBIM UIIH ITOCAeA0BATeIEHBIM.

O6paTHas cBA3E

CoBceM MHa4e NPOTEKAET MPOIECC YIPABJIECHUS TEJIEBU30POM HJH
cobaxoi. IIpexie yeM OTHATE OUEPEAHYIO KOMAHAY, YeJIOBEK CMOTDHUT
Ha cocTOAHHUE 00'beKTA yIpPaBjIeHUdA, HA Pe3yJbTaT BLINOJHEHHUA Ipe-
ABIAyIIel KoMaHAbLl. EcIu OH He HAlleJ HY)XHYIO epefady Ha JaHHOM
KaHajie, TO OH IePEeKJIOYUT TEeJeBU30D Ha CHAeNYIOIIUNA KaHAJ, eCJH
cobaka He BBINOJHMJIA KOMaHAY «JIexaThl», X03AWH MOBTOPHUT 3TY
KOMAaHIY.

W3 aTMX N1pUMePOB MOJKHO CZeJIaTh BRIBOJ, UTO YIIPABJIEHHE IIPOMUC-
XoxuT a(hpeKTUBHEE, €CIIH YIPABJIAIOIIHNK HE TOJNBKO OTAaeT KOMaH/IEI,
T. e. paboTaeT NpsAMas CBiA3b, HO ¥ IPUHHMAaET HHOHDOPMALLHIO OT 06'bEeK-
Ta YyIpaBJeHHUA O er0 COCTOAHHUH. ITOT IIPOIIeCC HA3BIBACTCA 0GPaTHOM
CBA3BIO.

Oﬁpa’rm CBA3b — 3TO IIpOIEece nepenavn HHQJO]Z)M&II;HH O CO-
CTOAHKH 00'beKTa YIpPABIEeHUA YIPABIAIOIIEMY 00BEKTY.

L




YnpaenexHve v anropmTtmsl

Mopaens ynpasiaeHus ¢ 00paTHOM CBA3LIO

Ynpasnenuio ¢ 06paTHON CBA3LIO COOTBETCTBYET cxeMa, u3obpaskeH-
Hasd Ha puc. 1.2,

YNPABNSIOLLIAI Ynpasnsiowee YTIPAB/SIEMBbIVA
obbekT BO3aeicTBMe obbekT
t O6parthas cBasb

Puc. 1.2. Cxema cucTeMbl yupasjieHusa ¢ 00paTHOMN CBA3BIO

I{HKIBI M BeTBJIEHUA B AJTOPHTMAX

Bor Kak MOXKHO 3anucaTh aJrOPUTM IIOMCKA HYXKHOMH Iepezadu Iio
TeJIeBU30PY:

BEJIIOYUTH TEJIEBU30P HA 1-M KAHAJIE

IIOKA HE BYJIET HAVITEHA VICKOMAS ITEPEJIAYA,
IIOBTOPSThD:

I[IEPEKJIIOYUTH TEJIEBU30P HA CJIE[YIOLIUN
KAHAJI

B 3TOM aJropuTMe COJepKUTCA YKasaHue Ha IOBTOPeHHe OTHUX U TeX
JKe JAecTBUM (IepeKJIIoYATE KaHAJ) 10 HEKOTOPOMY YCJIOBHIO (IIOKa He
HaiizeM nepegauy). Takoi ajnropuT™M HASEIBAETCH IMKIHYECKHM.

Ecun BMmecTo cBerodopa Ha IepeKpecTKe Jopor padoraeT MHJIHIIHO-
HEpP-PeryJnupoBIUK, TO YIIpaBJieHWe JBUKeHUeM craHeT Gojee panuo-
HAaJbHBIM. PeryJmpoBIIHK CJIeAT 38 CKONJIEHHMEeM MAIIIWH Ha IIlepeceKa-
IOMIAXCA JOPOTAaX W AAeT «3eJIeHYI0 YIUIY» B TOM HallpaBJIeHUH, B KOTO-
poM B AaHHBIA MOMEHT aT0 Hy:KHee. Hepenako ma-za «06e3M03IIoro»
yIOpaBJeHHA cBeTo(opa Ha JOpOorax BO3HMUKAIOT «Tpodbku». U TyT Ha mo-
MOII[b MOJKET IPUNUTH PEryJIUPOBIIUK.




YnpaenexHue ¢ 00paTHOn CBA3LIO

Hazosem mepecekaromueca goporu Jopora-1 u Ifopora-2. Jloruka
yIpaB/IeHUA JBHKEHUEeM OINUCHIBAETCH CIeYIOIIAM aJIroOPpUTMOM:

ECJIX HA JIOPOT'E-1 CKOITHJIOCH BOJIBIIIE MAIIINH
TO OTKPBITH IBUKEHUE I10 IOPOT'E-1
WHAYE OTKPBITH [IBUMKEHHME I10 JOPOT'E-2

3xech MO OUPEAESIEHHOMY YCJOBHIO MPOUCXOAUT BHIGOP OJAHOIO M3
AByX me#ictBuii. Takoit anropurm HassiBaeTca BerBamumca. [[posepka
BBINIOJIHEHUSA YCJIOBHUA U B IEPBOM, X BO BTOPOM IIPHMEpPE CTAJIA BOZMOMK-
Ha O6iarozaps o6paTHOH CBA3U: TeJIe3PUTEN L HAGIIOAAeT 3a COCTOAHUEM
TeJIeBH30pa, MUJIHIIMOHeD HabiiogaeT 3a COCTOAHAEM ABUIKEHHUSA HA JI0-
porax.

Hrak, B BapuaHTe yIPaBIeHUSA 63 00pAmMHOU 813U AJITOPUTM MOYMKET
IpeAcTaBaAATh co00OM TONBKO 00HO3HaAUHYW (JAUHelHYI0) nocaedosa-
meavHocmy komard. Ilpu Hanmuuuu 06PATHOM CBASY U « HHTEJJIEKTYATb-
HOT'O» YIIPaBJIAKINEro 00'beKTa AJTrOPUTMEI YIIPABIEHUA MOTYT UMETh
CJIOKHYIO CTPYKTYPY, COZEp:KAaIlyI0 ajlbTepHATHBHBIE KOMAaHALI (Ber-
BJIEHM ) ¥ IOBTOPAIOIIHECH KOMAHIBI (I{UKJIBI).

@\, IIpu HanwYum OBPATHOM CBA3H AJTOPUTM MOXKET OBITH Gojee
ru0KuUM, JONYCKAION[MM IPOBEPKY YCJIOBHM, BeTBJEHHA H

CIR
kir) a
g_ IUKJIBIL.

IIpuHDMD ynpaBiaeHHA ¢ 00paTHOM CBA3HIO M €CTh OCHOBHOI 3aKOH,
OTKPBITBIN HAYKOH KubepHeTHKOI. OH AeiicTBYeT B cHCTeMAaX CaMoii pas-
HOM IPUPOJBI: TEXHHUYECKUX, OMOJOTHUEeCKUX, COIUATbHBIX.

Cucremsl ¢ TPOrpaMMHBIM yIIPaBJIeHHEM

CucreMsl, B KOTOPBIX DPOJIb YIIPABAAIOIIEro 00beKTa nopy4da-
eTCA KOMIBLITEPY, Ha3bIBAIOTCA ABTOMATHYECKMMH CHCTe-
MAaMH ¢ IPOTPAMMHBLIM YIIpABJeHHEeM.

Hi1st QyHKOMOHMPOBAHHSA TAKON CHCTEMBI, BO-IIEPBBIX, MEKAY KOM-
IbIOTEPOM ¥ 00'BEKTOM YIIPABJIECHUS JOJIKHA OBITL obecrieueHa npsaMas u
obparHas CBA3b, BO-BTOPLIX, B IaMATh KOMIOBIOTEPA J0JKHA OBITH 3710~
JKeHa IporpaMma ynpasJieHus (aJroOpuTM, 3alMCAHHBIN Ha A3BIKE IIPOo-
rpamMuposanus). IToaTroMy Taxoit crocod ynpasieHus Ha3BIBAIOT MPO-
IpaMMHEIM YIIPABJeHHEeM.
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YnpaeneHuve v anropurMbl

IIporpaMMHOe yIipaBjieHHe IIMPOKO UCTIONB3YeTCH B TEXHUYECKHX CHC-
TéeMax: aBTOIIMJIOT B caMoJieTe, AaBToMaTHYeCKas JIMHHUA Ha 3aBoge, YCKO-
PHUTeJNb 3JIeMEeHTAPHBIX YaCTHUIL B GU3UIecKoii JabopaTopuu, aTOMHBIM pe-
aKTOD Ha 2JIEKTPOCTAHIIUH U IID.

KopoTko 0 rmaBHom

VYnpasnsomas uEGOpMandsA NepefaeTca M0 JUHWK OPAMON CBA3H
B BHJle KOMAHJ YIIPaBJeHUA; 10 JUHAN 00paTHOH CBA3K NepeJaeTca uH-
dopManua o COCTOAHUY 00 beKTa yIpPaBJIeHud.

Bes yuera 00paTHOi CBASH AJITOPUTM YIPABIEHUA MOYKET OLIThL TOJIb-
KO JIMHeHHBLIM, IPHA HaAUYuN 00paTHOM CBA3H AJITOPUTM MOXKET MMETh
CIO’KHYIO CTPYKTYDPY, COAEPKaIyIO BeTBJIEHHA U UK.

CucreMsl, B KOTOPBLIX POJb YIPABIAIOIIET0 00beKTa BBIIOJIHAET
KOMITLIOTED, HA3BLIBAIOTCH ABTOMATHUYECKUMH CHCTEMAMH C IPOrpaMm-
HBIM YIIPaBJIEHUEM.

Bonpocb! 1 3agaHus

1. Yro rakoe ofpaTHas CBA3H B Ipolecce yupasjaeHus?

2. Kakyio CTPYKTYDPY MMeeT yIpaBJIAoIIui alropuT™ B cucteme Ges o6paTHOM
ceasu?

3. Kakyio CTPYKTYDPY MOYKeT MMEeTh YIPaBIAIINN aJropuTM IpH HAJIAIHH
ob6paTHoii cBA3U?

4. Yro Takoe cucTeMa ¢ IPOTPAMMHBIM yIpaBieHHeM ?

5. IIpoaHanMaupyiiTe CHCTEMY « yUUTeb—KJACC» KaK cucTeMy ynpasienus. Kro
3/1eCh YIPABIAMINI 00beKT, KTo — obbexT yupaeneHus? Kakue nelicTeyior
MexXaHHU3MEI IPAMO ¥ 00paTHOI cBA3U?

6. IIpuaymaiiTe cUTYalU¥ HA YPOKe, KOIJa Y4YWUTeNb HCIOJb3yeT BETBIECHHE
WM LUKJI, IPAHAMAA ynpasasiomue pemesus. [logrorossre coobuienue.

7. HazoBuTe cucTeMy, B KOTOPOR yUHTENIb ABAAETCA O0BEKTOM YIpPaBJIEeHUS.
IIpoananusupyiire ee.

8. Onumure cucreMy o6ydeHHs, B KOTOPOM POJIb YUUTEA BbIIOJHAET KOMIIBIO-
Tep. Kaxue MexaHU3MBI IPAMOit 1 0GpaTHOM CBA3H IeHCTBYIOT B TAKOM cuUC-
reme? B ueM npeuMyIecTsa 4 B YeM HeIOCTATKH KOMIbIOTEPHOTO obyueHUs
10 CPABHEHUIO C TPAANUIMOHHELIM?

EK LIOP: yactb 2, § 26. LIOP Ne 1.




OnpepgeneHve U CBOMCTEBA anropurma

§3

OnpeanenexHue m CBOMCTBA ajsiropurma

OcHosHble memblL napazpapa:

# NpoucCXoic0eHue NOHAMUSL «AN20PUMM» |
ucnojHume b ajzopumma,
anz2opumMuULecKuil A3vlk;
ceoilemea anzopumma;
onpedenenue aizopumma;

GopmabHoe UCTIONHEHUE ANZOPUMMA;
Hmo maxoe npozpamma.

IloHATHEe aJropuTMa TaK e QPyHAAMEHTAJbHO IJIA HH(POPMATHKH,
Kak U noEAaTHe nHGopmanuu. [losaToMy B HEM 0O4eHEb BaXKHO KaK cjeayeTr
pasobparbci.

Hpoucxomnenne IIOHATHA «AJITOPHTM »

CamMo CcI0BO «aJITOPATM» IIPOMCXOAUT OT HMEHH BBIAAIOILIErocsa MaTe-
MaTHKAa cpegHeBekoBoro Bocroka Myxammezna u6a Mycs! anb-XopesMu
(787-850 rr.). UM 6bLJIM NIpeAJIOKeHBl IDHEMbI BBIIIOJHEHUA apudMeTH-
YeCKHX BHIYMCJICHUHN ¢ MHOIO3HAYHBIMHM YHCIaMu (BAM OHM XOPOIIIO 3HAa-
KOMBI U3 IIKOJIbHOH MaTeMaTnku). [Tos:ke B EBpone aTu npueMbl Ha3Ba-
JU ajaropurMamMu, ot Algorithmi — JIaTUHCKOrO HANMCAHUA HMEHH
anb-Xopeamu. B Hallle BpeMs aJIrOpuTM ODOHHMAETCHA IIAPE, He OrPaHHU-
YHMBAETCHA TOJBKO apU(PMETHUECKMMH BEIYHCICHUIAMHA.

Henonautens aaropurma

W3 npeprraymero naparpada Bel Y3HAIH, YTO AJITOPHTM — 3TO IIOCJIe-
JOBaTEJILHOCTE KOMAH] YIPABJIEHUsA KaKUM-1100 o6 bekToM. MBI HasBa-
JH TaKOH 00BbeKT 00beKTOM YIPAaBICHUA UIH HCIOJHHUTEIEeM AJITOPHT-
ma. UM mosxer OBITH KaK TEXHUYECKOE YCTPOHCTBO, TAK M KHUBOE CY-
1I1eCTBO.

PaccmorpuM ucnosHUTENs-yesi0BeKa. [ Hero MOKHO chopMyaupo-
BaTh MHOKECTBO aJINOPHUTMOB, HAIIpHIMED AJINOPUTMEL ApU(PMETHYECKHNX BbI-
yucaeHui. C TAKUM JKe YyCIIeX0M MOMKHO HA3BATH AJITOPUTMAMY MHOMECTBO
Pas3IHYHBIX MHCTPYKLUN, HPEeAIUCHIBAIONINX MOCJE0BATEILHOCTE eii-
CTBUI YeJIoBeKa JIJIA BBINOJHEHUsA Karoii-nubo paborsl. Hanpumep, kysm-
HapHBIA PEHenT — 3T0 AJTOPUTM paboThl MOBAPA C IEJILI0 IIPUTOTOBICHHAL
O/roza; MHCTPYKOUA IO cOOpKe MAIIMHKW M3 JAeTajleil AeTCKOro KOH-
CTPYKTOpPa — aJI'OPUTM /UIA pefeHKa; HHCTPYKIIHSA 10 HCIIOJIL30BAHUIO KY-
XOHHOTr0 KOMOaiiHa — aJITOPHATM JJIA JOMOXO03SMKH,




YnpasneHuve v afiropuTmbi

Bsi, HaBepHOE, HUKOI'/A He 3aAyMBIBAINCE HAJl TeM, KaKoe KOJHYeCTBO
aJropHTMOB BAM M3BECTHO. J{N3HEHHBIN ONBIT YEJIOBEKA PACTET C YBeJIu-
YeHHeM UYHCJIa OCBOEHHBIX uM ajaropurmoB. Hanpumep, urobbl pebeHOK
HAYYWJICA MOKYNATh B MarasuHe xJjed, eMy HY;KHO CHadaJla PACCKasaTh
(a y4nre noxkasarts), Kak aTo genaaercsa. OCBOMB «AJrOPUTM MOKYIIKH XJIe-
6a», OH B flaJibHeHIIeM OyIeT YCIEeIHO BIOJHATE 9Ty padory.

ITouck BBIMI'DBIITHON TAKTHMKY, a CJIeNOBATENBHO, M AJITOPUTMa He-
CJIOKHOM MI'Phl — MHTEpecHAas M IoJiesHas 3anada. PacecMoTpuM ofHy U3
TaKWUX UTP, KOTOPas HasbIBaeTcs: urpoit Bare.

HUrpator asoe. Ilepex numu 21 npeamer, AONYCTHM, KAMHH (Tak:xe
MozKeT OvITh 11, 16, 26 u T. n.). Urpoku GepyT KaMHH II0 oUuepenu. 3a
OJIVH X0 MOXKHO B3:ATs 1, 2, 3, 4 xamus. [Ipourpeisaer ToT, KT0 3abupa-
eT MocJIefHUH KaMeHb.

HWnMeercsa BRIMIDHIIIHAA TAKTHKA JJIsA UIPOKa, Oepyniero KaMHH BTO-
peiM. OHa 3aKI0YaeTCA B TOM, YTOOBI 6paTh TaKoe KOJHUIECTBO KaMHeH,
KOTOpPOe AOTOJIHAET YHCJIO KAMHeH, B3ATHIX COMEPHUKOM Ha IpeabIay-
mieM Xo0/e, A0 IATH. ITOT AJTOPUTM MOYKHO OIMCATH B BUJE MOCIEA0BA~
TEeJbHOCTA KOMAaHJI:

aar Urpa Bamre
HAY
1. IIpenocTaBuTh X0 CONEPHUKY.
2. B3ATs CTONIBKO KaMHel, YTOOBI B CYMMe C IIPEeALIAYIIUM XO0I0OM
COTIepPHUKA MOJYYUIIOCE 5.
3. Ecnn ocrasics 0lMH KaMeHb, TO OO'bABUTEL O CBOEM BBIUT'DHIIIE,
WHaYe BePHYTHCHA K BBRINOJHEHUIO KOMaHIRI 1.
KOH

WUrpok, cTporo CjeAyiONAi 3TOMY AJTOPUTMY, OyZer Bcerja BBIUI'DBI-
BaTh, JaKe eCJIA OH He IOHMMAaeT, I0YeMy TaK IPOMCXOLAT.

ANropuTMHYeCKHH A3BIK

B npuBeieHHOM IpUMepe 3alIHCH AJITOPUTMA UCII0JIb3yeTCH CUMBOJIH-
Ka yaeOHOro AJropurMHYecKoro aseixa (AS).

V3 npumepa BEUAHO, 9TO NIPH 3anucH ajroputMa Ha ASl BHavase nu-
meTcs 3arojiOBOK, HAUMHAIOIUNCHA CO ciyxeGHOro ciaoBa ajar (Coxpa-
IIIEHHOE CJIOBO «aJIPOPHUTM» ). 3aTeM YKasslBaeTca Ha3BaHHUe ajJropuTM™Ma,
KOTOpOe COCTABUTENb aNTopuTMa npuaymeisaer cam. Crenyromas 4acTb
HassiBaercs: TejgoM ajgropurma. OHA HAUMHAETCHA CO CIAYKebGHOTO cjaoBa
Ha4 (Ha4yaJio) U 3aKaHYMBAaeTCs CJIOBOM KOH (KoHen). Teno anropurma
npeacTaBiseT cof0i ocIe0BaTeIbHOCTE KOMaH/ AJId HCIOJHUATEA.

3pecs U B AanbHelIeM ciyskeOHble ciioBa B anropuTMax Ha Afl 6yayr
3aNMCHIBATLCH JKUPHBIM MIpudTOM. B A3LIKAX IPOrPAMMHUDOBAHUA (KaK
u B ASl) cny:xeBGHBIMM HA3BIBAIOTCS CJIOBA, KOTOPHIE BCeraa ynorpebisa-
IOTCH B OAHOM M TOM 7K€ CMBICJIE.




OnpepneneHve n CBOMCTBa anropmrmMma

CpoiicTBa anropurma

i)
IIpomuece pemeHus 3azayu A0JKeH OBITH pazbuT Ha ToCaeno-
BATEJbHOCTH OTAEJBHO BEIIOJTHACMBIX IIIAT0B.

9TO0 CBOMCTBO aJIropuTMa HasblBaeTcda JTHCKPeTHOCTHIO.

Besikuit aITOPUTM COCTABJIAETCA B pacdyeTe HA KOHKPETHOI'0 MCIIOJIHU-
TEJIA ¢ YIeTOM ero BoaMoskHocTei. [[1s Toro 4yrobe! anropuT™ OBIJI BEITION-
HUM, HeJIb3A BKJIIOYATH B HEI'O KOMAaH/Ikl, KOTOPBIE UCIIOJHUTEIb HE B CO-
CTOSTHWHY BHINOJHNTL. Henbasa mosapy nopyuars pabory Tokaps, Kaxasa 651
noapobHasA HHCTPYKIIUA €My HH JaBaliach. ¥ KaMKI0I'0 UCIIOJHATENA HMe-
eTcs CBOM IepeYeHb KOMaH[, KOTOPbIe OH MOXET UCIOJIHUTE. Taxkoi nepe-
YeHb HA3BLIBACTCA CHCTEeMOM KOMaH I ucnoaaurels aaropurvmor (CKH).

AJITOPATM, COCTaBJIEHHBIM JJIA KOHKPETHOTI'O HCIIOJIHHUTEJNH,
JOMeH BKJIIOYATE TOJBKO T€ KOMAHIBI, KOTOPbIe BXOHAT
B CHICTEMY KOMAaH/ MCIIOJHATE .

9TO CBOMCTBO AJIrOPUTMAa Ha3bIBACTCA NOHATHOCTBIO.

AropuT™M He A0JKeH ObITH PACCYUTAH HA NPUHATHE HCIOJHHUTEIeM
KaKUX-JIU00 CAMOCTOATEIbHBIX PellleHu, He MpeyCMOTPeHHBIX COCTa-
BHUTEJIEM aJITOPUTMA.

Kaxpasa komanga aJropuTMa JOoJIAKHA oIlpefesiATh OJHO3Ha-
HOe JeliCTBUe UCIIONIHUTEe .

HcnonreHue aJropuTMa AOJIMHO 3aBePIIHTHCA 3a KOHEeYHOe
YHCJIO IIaros.

JTO CBOMCTBO aJropuTMa Ha3bplBaeTcd KOHEeYHOCTBIO,

JJ1s yerenrHOro BRINIOJIHEeHU A J11000# padoThl MaJIO HUMETE €€ aJITOPHTM.
Bceerga Tpebyiorcs ellle KaKue-TO HCXOIHbIE JaHHbIE, ¢ KOTOPBIMHA OyaeT




Ynpasnexue v anropuTmMel

paborark HCIOJMHKATENbL (IPOAYKTHI AJIA NPUTIOTOBJIEeHUA 01048, AeTanu
anas cbopa TeXHMYeCKOro yeTpoicTsa 1 T. 11.). McnosHuTe N 10, penale-
My MaTeMaTHYecKylo 3amauy, Tpebyercsa ucxojHad yucsgoBasg uHGopma-
nudA. 3azada Bceraa GopMyMpyerca Tak: dana ucxod0nas uHpopmayus,
mpebyemces noiyiums Kakoi-mo pesyavmam. B maremMaTuke BBl IpHU-
BEIKJIM B TAKOM BHJE 3alMCHIBATH YCJI0BUA 3axa4. Hanpumep:

JlaHO: KaTeTsl IPAMOYTOJbHOTO
TPEeyrolbHUKa a = 3 cMm; b = 4 cm.
HaiiTu: ranorenyasy c.

AJII‘OpHTM pelaeHUA 9TOH 3a/1a4YM MOKHO IIpeACTABHTH B TAKOM BHE:

aar 'unorenysa
HAY

1. BossecTn a B KBagpar.

2. BoasBectu b B KBagpar.

3. Cnosxurs peayasTaTsl Aecreuii 1 u 2.

4. BelyucauTs KBAAPATHBIH KOPEeHb Pe3yabTaTa

AelicTBUA 3 M OPUHATH €ro 3a 3HaAYEHHUE C.

KOH

Kaxayio n3 9TUX KOMaHJ MOKeT BBHIIIOJIHUTE JII060# YesoBeK, 3Ha0-
Ml OCHOBBI MAaTeMATHUKH, CJIEJOBATEJIbHO, OHH BXOAAT B €ro CHCTEMY
KOMAaHJ.

Eute npumMep: aJs noucka HoMmepa reaedOHA HYKHOT'O BaM YeJIoOBeKa
MCXONHBIMH JaHHLIMH ABJAKTCA: (DaMUJINA, UHUIIUAJB] YEeJIOBEKA U Te-
nedoHHaA KHUAra (TouyHee, HHAMOPMALIA, 3aKJIOYEHHAA B TeJae()OHHYIO
KHATY). OHAKO 9TOr0 MOJKET OKas3aThesa Hegocrarouno. Hanpumep, Bel
niere Homep Teaedona Cmupuosa A. . n obHapyKuBaeTe, 4T0 B KHATE
oAaThk cTpok ¢ damunuein «CmupHOB A. M». Bamm HCXOAHBIE NaHHBIE
OKAaBaJIUCh HeNOJHbIMU JIJIf TOYHOTO PElleHUA 3aJaur (BMecTO OZHOTO
HOMepa TesaedOHA BhI NOJYUYUIH OAThE). OKasanock, 4TO HYKHO 3HATH
elre JOMAaIIHAHI agpec.

Habop: «hamMunua — HHAODHANBE — TeJde(OHHBIA CIPABOYHUK —
agpec» ABJIACTCH NOAHLIM HA60POM OaHHbLX B DTOH CUTYaIlHHA.

0 r}% Tonbko uMesi MOJIHBIN HAOODP AAHHBIX, MOXKHO TOYHO PEIINTH
4. )

{ ‘%,_ 3agauy.

Eciin mcxojiEbIe NaHHBIE HENOJHbLIE, TO 3a4ady JM0O COBCEM HeJb3s
pelInuTh (HUYero Helnb3d Y3HATH IPO THOOTEHY3Y IO OJHOMY KaTeTy),
160 IoJy9YaeTes HeOJHO3HAYHOE pellleHne (IATH HOMEePOB TeJIe()OHORB).




Onpepenexlne u CBOMCTBA anropurmMa

B sajauax ynpasieHus pusmuecKuMu obbeKTaMu (aBTOMOOHIIB, ca-
MOJIeT, CTAHOK U T. II.) MCXOAHBIMU NAHHBIMH fABIAETCA HH(poOpMaNUA
0 cocTOAHUM 00'beKTa yIpaBiieHus1, 00 00CTaHOBKE, €er0 OKPYIKAIOIIIe.

Onpenenenne ajnropurma

O6061mas Bce cKasaHHOe, chopMyIHupyeM olpeZieleHue aJaropuTMa.

BBIIOJTHHTE KOHEUHYIO IIOCJIEeN0BATEJIBHOCTE KOMAaHJ, NPHUBO-

s\, AJropMTM — IOHATHOE M TOYHOE IPEANNCAHNE HCIOIHHATETIO
_.g‘ ' ZAIYIO OT UCXOMHBIX JAHHBIX K MICKOMOMY Pe3yJIbTaTy.

‘DOPMNILHOE HCIIOJIHEHHEe aJITOpHTMAa

Ecnu anropur™ obiazaeT mepe4uc/IeHHBIMHA BhIIIE CBOMCTBAMH, TO
pabora mo HeMy Oy AeT HPOU3BOAUTLCA UCHOJHUTENEM hopmaibHO (T. €.
6e3 BCAKHMX 9JIEMEHTOB TBOPYECTBA CO CTOPOHLI HcHoaHMATEeNA). Ha arom
OCHOBaHa paboTa NMPOrpaMMHO YIPAaBJISEMbIX MCIOJHHUTEIeN-aBToMa-
TOB, HAIIPUMeP IPOMEIIIJIEHHBIX Po60TOB. POOOT-MAaHUNIYIATOD MOYKET
BEIIONHATE PabOTy TOKAPs, €CJH OH YMeeT BBIIIOJHATD BCe ONePAI[HH TO-
Kap# (BKJIIOYATH CTAHOK, 3aKPEILIATh pesell, NepeMelaTh pesel, aaMe-
pATe uagenune). OT HcnoJHUTENA He TPeOyeTesi NIOHUMAHUA CYIIHOCTH
aJIroOpuTMAa, OH NOJ3eH JHUIIb TOYHO BRINOJHATE KOMaHAbl, He HapyIias
MX ITOCJIeZOBATEJIbHOCTH.

Yro Taxkoe nporpamMmma

A uro Takoe nporpamma? OTanYaeTca JIM Y4€M-TO IPOrpaMMa OT ajro-
purma?

Ty {i ML
f@)fﬁ' IIporpamma — 3TO aJiropuTM, 3alIUCAHHBIA HA A3BIKEe UCIOJI-
&Q_ HUTEJS.

HNHaue MOIKHO CKAB3aTh TAK: QJIFTOPUTM U IPOrpaMMa He OTJIMYAIOTCH
110 COZIePKAaHUI0, HO MOTYT OTJIMYATLCA 110 hopme,

151 aJiropuTMa CTPOTO He onpejessercs GopMa ero npeAcTaBIeHUs .
AJITOpATM MOJKHO U300pas3uTh rpadUIecKn, MOKHO — CJOBECHO, MOK-
HO — KaKUMHU-HHUOYIb COENUAIbHBIMY 3HAUKAMH, HOHATHBEIMH TOJBKO
ero asropy. Ho nporpamMma mom:xHa GbITh 3aHcaHa HA A3BIKEe HCIOIHU-
TeJss.

b
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KopoTtko o rnaBHom

CnoBo «anropurM» mpoucxoauT or mMmeHn Myxammezna ub6H Mych
ane-XopesMu, IePBBIM NIPEJIOKUBIIEr0 IpHeMbl BEIIOJIHEHUA apudme-
TUYECKUX OIlepalmii ¢ MHOrO3HAYHBIMHU YHUCJIAMU,

VcnmorHUTENE AJITOPHTMA — 3TO TOT O0'BEKT, JJs YIIPABIECHUA KOTO-
PBIM COCTABJIEH aJITOPUTM.

IIpomecc pemreHns 3agadu JOJIKEH OBITH pasdbUT Ha HOCJIe0BATENb-
HOCTB OTAEJbHBIX Aaros (CBONCTBO AUCKPETHOCTH AJITOPUTMA).

Cucrema xomanja ucnonsurensa (CKH) — 210 BCA COBOKYIIHOCTH

Ynpaenexnue n an ropuTMbI

KOMAaHZ, KOTOpble UCIOJHUTE]b YMeeT BEINOJMHAThL (HoOHHMaeT). AJro-
PHTM MOYKHO CTPOUTH TOJILKO U3 KoMaH[, Bxoaamux B CKH ucnoyHuTe-
14 (CBOMCTBO IIOHATHOCTH AJIrOPUTMA).

Kaxxaasa KoMaHa aJIrOPUTMa YIIPABJIEHUAS JOJKHA OIPeAesATh OJHO-
3HAYHOE AeHCTBHEe NCTIOJHUTEN A (CBOACTBO TOYHOCTH aJITOPUTMA).

BreimosineHue aJITOPHUTMA JOJMHO OIPHUBOAUTE K PE3YJIbBTaATy 3a KOHEeY-
HOe YHCJIO IIaros (CBOﬁCTBO KOHEeYHOCTH MI‘OpHT‘M&).

Jlns yemenHoro BEINOJHEHN A PaboThl, pellleHud 3aiadi HeoOX0gUuMO
coobIUTh (IepesaTh) HCIIOJHUTEN IO MOJHEIN Eab0op HCXOIHBIX JaHHBIX.

BrimosHeEHe aIroOpHTMA MCIIOJHUATEIEM IPOU3BOLHUTCSA (opMaJBLHO.

IIporpamMma OT aJITOpATMa MOYKET OTJIMYaThCA 10 (popMe, HO He TI0 CO-
nepskanuio. [IporpaMma — 5TO aJITOPHTM, IIPEACTABJIEHHBIN Ha fA3BIKE
MCIIOJTHUTEIIA.

Bonpocbl 1 3agaHus

1. Yro Takoe anropurm? OTKyAa IPOMIOIILIO 3TO CIOBO?

2. YUto TaKkoe UCHOTHMATENS anropurmMa?

3. KakoBsl OCHOBHBIE CBOIiCTBA ajqropuTMa?

4, HasoBuTe MCHOJHUTeNEH CAEAVIONIHX BHA0OB paboTel: yOOPDKHM Mycopa BO
J(BOpe; NMepPeBO3KH NACCAKUPOB; BEIIaYH 3apaboTHOH naaTel; npueMa aKaa-
MEHOB; a4y sK3aMeHoB; o6yuenus gereil B mkosae. [TonpobyiiTe cosgars
CKH a1 KaI0ro U3 3TUX UCIIOJTHHATENEe.

5. OnpegenuTe IOJMHLIH HA60P ZaHHBIX AJ15 PelleHUA CAeyIOmux 3axa4 obpa-
OoTku HHpOpPMAIIMH:

« BBIYHMCJIEHHMS CTOMMOCTH NOKYIIOK B MarasmHe;

« BBIYUCJIEHHUA CYMMBI CIaYM OT JAHHBIX BAMU IIPOJABILY JeHer;

» OmpejeJieHWs BPEMEHH II0KAa3a IO TeJeBU30pY MHTEepecyioIllero Bac
hunema;

» BBIYHCJIEHHMS ILUIOMAAHN TPEYTOJIbHHKA;

» OIpeJesieHHs BPeMeHH IMafeHus KUPINYA ¢ KPBIIIX A0Ma;




Fpacdpunuecknii yuebOHbI UCNOAHUTENL

® ompejiesIeHUA MeCAYHOM ILIATHl 34 PACXOJ 3JI€KTPOSHEPTHH;
* nepeBOJa PYCCKOTO TEKCTA HA UTAALAHCKHH A3BIK;
® IepeBOJia UTANBAHCKOTO TEKCTA HA PYCCKUM A3BIK.

6. ITonpobyiiTe chOPMYINPOBATE ANTOPUTMEL 06paboTKHM HHGOPMAIIUHA 1A 3a-
JaHUA U3 . 5, eCJIH HCHOJHUTE]NEeM ABJdeTech Bbl caMu. Kaxne KoMaHIbI
IIPYU 3TOM BEI JOJIAKHEBL YMeTh BRINOAHATEL? [logrorossTe coodiueHue.

EK LIOP: yacth 2, rmasa 5, § 27. LIOP Ne 1. M

§4
Npadpunuecknini yueOHbIN UCTNONHUTESb

OcHoéHble membl napazpaga:
" Ha3Ha4eHUe U 603MONCHOCU epaduieckozo ucnoanumens ('PHC );
® npocmute Komardv. TPHC;
® paboma 6 npozpammHOM pexcume;
B quHellHble npozpammsl 0 TPHC.

Hasuauenue u Bo3aMoxHOCTH rpaduyeckoro nenoaaurens (T'PHAC)

VYuebHble MCIIOJHUTENH HCIOJNb3YIOTCA AJA O0YUeHUS COCTABICHUIO
YIPaBIAIIINRX aJITOPUTMOB.

EcTb MHOTO yueOHBIX HCIIOJHATE e, TPUAYMAHHBIX IJIA 3aHATHH 110
uH(opMaTUuKe. ¥ HUX pasHbie, 4acTo 3abasHble HasBaHusa: Yepenamika,
Pobor, Yepresxaur, Kenrypenox, IIninecocuk, Mypageii, Kyxkapauga
7 Ap. OfHM UCHOTHUTENIH CO3JAIOT PMCYHKH HA SKpaHe KOMIIbIOTepa,
APYTHeE CKJIAABIBAIOT CJIOBA U3 KYOHUKOB ¢ GYKBAMH, TPEThH IepeTACKHBA-
10T IIPEIMETHI B3 OLHOT'O MecTa B pyroe. Bee aTu MCmoTHUTEN N YIIpaBIIA-
I0TCA IporpaMMHbIM nyTeM. JIroboMy U3 HUX CBOHCTBeHHA OIpeZelIeH-
Has cpejia NeATeJbHOCTH, CHCTeMa KOMaH/I yNPaBJIeHHs, PeKUMBI pa-
00THBI.

B npeasiaymmx riraBax Mbl ngberasin AeTaIbEBIX ONMCAHUH paGOTHI
C KOHKDeTHBIMM BapuaHTamMu nporpamm (pegakrtopos, CYBI u mp.).
U B a10ii ro1aBe Mel He GyieM JeTaIBHO OMMCHIBATE PAGOTY C KAKHM-TO pe-
aJBLHEIM Y4e0HBIM MCIIOJTHUTEJIEM U3 BBIIIENePEeYHCIeHHBIX (B KOMIbIO-
TEPHBIX KJlaccax PasHbIX HIKOJ MO3XeT GLITH pagHOe mporpaMMmHoe obec-
nevenue). Mel onuIIeM yCJI0BHOTO MCIIOJIHUATEN S, KOTODBIH O9eHb ITOX 0K
Ha HEKOTOPBIX M3 CYNIeCTBYIOIIMX B IIABHOM: CHCTEMON KOMAHJ, S3bI-
KOM ¥ MMpUeMaMH IPOrPAMMUDPOBAHUA.




YnpaeneHuwe v anropuTmasil

MHorue u3 yuebHbIX UCIIOJTHUTEIIeH 3aHUMAI0TCA DUCOBAHNEM Ha SKpa-
He KoMubloTepa. V3 masBaHHbIX Bhilie 9170 Yepemamka, KeHrypesox,
YepresKHAK. ITY IPYIITY MOXKHO Ha3BaTh rpadmueCcKUMMI HCIIOTHATEIA-
mu. IlyeTs HaIO rEIOTETHYECK UM (IPHAYMAHHBIN ) UCIIOJIHUTENb TOMXKe Oy~
JeT u3 3Toi «koMmmaaun». Hazosem ero I'PUC, uro saauur «I'Padmuuec-
kwit UCnomEMTENE Y .

Yro ymeer aenars 'PUC? OH Mmo:xeT nepeMenaThCs 10 IOJ0 U CBOUM
XBOCTOM PHCOBATH HA 3TOM II0Jie (IIPeAIoJI0 KM, YTO Y Hero ecTh XBOCT,
K KOTOPOMY IIPMBABaH KYyCOUeK MeJia).

O6cTaHOBKA, B KOTOPOH /IeCTBYET UCIIOJTHUATEIh, HA3bIBAeTCH CPeoit
ucnoxauTeas. Cpeja rpadpM4ecKoro UCIOJHATENA TIOKazaHa Ha puc. 1.3.
Dro auer (crpasuna skpana) pua pucoBanud. 'PHC moxxer mepeme-
IATHCS B TOPU30HTAJIHHOM M BEPTHKAJBHOM HaIPABJIEHUAX C IOCTOSH-
HeIM maroMm. Ha pucyske 1.3 nyHKTHpOM MOKAa3aHa CeTKa ¢ IIIaroM, pas-
HBIM IIAary McrojHuTeNda. VICIIOMHUTE b MOYKET ABATaTECA TOJABKO II0 JIN-
Huam arol cerku. 'PUC He Mo)KeT BBIXOAUTE 3a TPAHUAILBI I10JIHA.

CocTosHUe UCIIOJHUATEIA Ha I10JIe ONIpeiesigeTcH, BO-IIEPBLIX, eT0 Mec-
TOIOJIOJKeHHEeM (B KaKoil TOYKe IOJA OH HAXOAWTCHA), BO-BTOPHIX, Ha-
npasienueM (Kyza o cmorpur). Hanpasnenue OyzeM onpeeasaTh, Kak
Ha reorpaduueckoil Kapre: BBepX — Ha CeBep, BHH3 — Ha 10T, BJIEBO —
Ha samnaj, BupaBo — Ha BocToK. ['PHC MoxxeT maraTh Uy NPLIraTh 1o
JUHHAAM CeTKH, a TaKike nosopauuBatTbed. [loBopauuBaThCcA OH ymeer
TOJBKO IIPOTHUB YACOBOM CTPEJIKH.

I'paduuecKnii UCIOTHUTENL — TO OOBEKT YIpaBIeHud. A yIPABIATE
uM OyzeM MbI ¢ Bamu. Llensio ynpasjeHHsa ABJIAETCA NOJyYeHHe onpeje-
JIEHHOTO pucyHKa. IIoHATHO, YTO 9TOT PUCYHOK MOKET COCTOATE TOJIBKO U3
TOPU3OHTANBHBIX ¥ BEPTUKAJBHBIX OTPE3KOB, B APYTIHX HANPaBJIEHUAX
I'PUC pBurarbes He yMeeT.




Mpadpuvecknin yueGHbIN uCnonHUTeNnb

Pue. 1.3. Cpega rpaduueckoro ucnonaurens. CTpenka yKkassiBaeT COCTOSHEAE
HUCIOJHUTeNs (MeCTOIONMOKeHHe W HallpaBjeHue)

3amava OOGBIYHO CTABUTCH TAK: HUCIOJHUTENb HAXOAUTCA B AAHHON
TOYKE IMO0JIfA, CMOTPHT B AAaHHOM HalpaBJeHHH. TpebyercdA HOJyYIUTH
ompezeseHHbIA pucyHok. Hanpumep: T'PUC naxozurcs B cepeinHe M0as
u cMOTpHT Ha BocTok. Hano HapucoeaTs OyKBY « T» ¢ AIMHONA KA A0 Ju-
HHUM, pABHOM YeTLIPEM IIaram.

[IepBoHaYAILHO UCIIONHUTEIIC IPHUAAETCH UCXOLHOE COCTOTHEE. ITO
AejlaeTcd B CIIeIMATbHOM PesKHMe YCTAHOBKH.

Tenepsr mnepeiifieM K ynpaBieHWIo rpa@UYecKUM HCIOJHUTEIEM.
3iech BOBMOKHBI 1BA PEIKUMA: PE/KMM NPAMOro YIPABISHHI U PEKHM
NPOrpaMMHOIO YIPaBJI€HUH .

IIpocrsie komanaer 'PUC

Pabora B pexxuMe NpAMOro yrpasaeHUsA TPOUCXOMNT TaK: YeJOBEK OTAa-
eT komauay, 'PUC ee BrimonHsieT; 3aTeM OTAaeTcs CAeAYIOmas KOMaHIa
U T. Ji. (KaK B IpUMepe C X03AMHOM 1 cobaKoit).

B pesxuMe npsAMOro ynpasieHus cUCTEMa KOMAH/ HCIOJHUTE/IS Clie-
AYIOIIAS:

mar — mnepememenne 'PUC nHa ofmH mar Buepejc pucoBa-
HHEM JINHUH;

nmoBopoT — 10BOPOT Ha 90° npoTus 4acoBOH CTPEIKH;

NPBUKOK — IIepeMelneHue Ha OJUH AT Bliepe] 6e3 puCcOBaHUSA JIH-
HUH.

It KOMAaHIbI 6Y,£[8M Ha3bIBATh NPOCTBIMH KOMAHIAMM.




YnpasneHue v anropmTmMabl

Hanpumep, nycTs TpedyeTcs HAPMCOBATH KBaJApPaT CO CTOPOHOM, pas-
Ho#l oxHomy mary. Mexoguoe nmosao:kenue I'PUC — B 1eBoM HHMKHEM
yrJy KBajipaTa, HampaBjieHue — Ha BOCTOK. ByjsieM oTMeuaTs cocTossHAE
HCIIOJIHATENA MajeHbKO# crpenkoii. Torza nociaezoBaTelbHOCTH KO-
MaHJ ¥ Pe3yJbTaThl NX BRINOJHEeHUA OYAYT caeayONIuMu:

ucxopHoe war foBopoT war
COCTORHUE

noeopoT war noesopoT war

ki
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PaGora B IporpaMMHOM peKuMe

PaboTa B IpOrpaMMHOM PeXXUMe HMUTHPYET aBTOMAaTH4YeCKOoe yIpas-
JICHUEe MCIOJHUTEeNeM. YTIpaBisiomas cucreMa (KoMIsiorep) odbiragaer
MaMATHIO, B KOTOPYIO 3aHOCUTCS TporpaMMa. 9 e108ex cocmasisienm npo-
zpammy u seodum ee 6 namams. 3arem 'PUC neperoguTca B peKUM
YCTAHOBKH, ¥ UeJIOBEK BPYUHYIO (C IOMOINBIO ONpeie/IeHHBIX KJIaBHIII)
yCTaHABJIMBAET HCXOAHOE cocTOsIHMe uenonHuTend. Ilocne aToro npous-
BOJIATCA TIepexo/i B pexxum uenoanenus, u 'PYC naunnaer paboraTs 1o
nporpamme. Ecy BOZHUKAET CHTyalus, IPU KOTOPOM OH He MOXKeT BEI-
[IOJIHUTH OYePeNHYI0 KOMaHAy (BBIXOJ 3a PPAHMILY IOJIA), TO BHIIIOJIHE-
HUe IPOrpaMMBbI 3aBepinaeTcsa asapuiiHo. Eciu aBapuu He IPOMCXOAHT,
To paboTa UCIIOTHUTENA 3aKaHYMBaeTCA Ha OCIelHel KoMaHe.

TakuMm 06pasoM, IporpaMMHOe yIIpaBjaeHue rpa@uuecKuM HCIIOJTHA-
TeseM NPOXOJHUT STAI IMOATOTOBKM (IIPOrpaMMHMPOBaHIE M YCTAHOBKA
HMCXOAHOI0 COCTOSAHUA) ¥ 9TAIl MCIOJHEeHUA IPOrpaMMBl.

NPOrPAMMUPOBAHUE MCNONHEHWUE

(pexum ncnonHeHus)
| > YCTAHOBKA |

(pexum yCcTaHoBKH)

B peskuMe NporpaMMHOrO YIPABJIEHHUA IO-IPeKHEeMY HUCIONb3YIOTCHA
KOMaHABI IIar, MoBOpoT, NpsiKoK. OJHAKO B 9TOM peKHMe ecTh elle
¥ Apyrue Komanabl. C HUMH BBl HIO3HAKOMUTECH I103XKe.




Mpaduyeckunin y4ebHbIA UCNONHUTENDb

A3BIK mpOorpaMMUPOBAaHUA AJIA IPA(PHUUECKOro HUCIOJHUTENA — BTO
y4uebHBIA AsropurMuyecKuil A3bIK (AS). [TosTomy anropuTmel ympas-
nerus 'PCowm, sanucannsie Ha Afl, ABJISAIOTCS /14 HEr0 ONHOBPEMEHHO
M IpOorpaMMamMu.

JInneiinsie nporpavmmer niaa TPHC

Byaem ocBamBaTh mporpaMMupoBaHMe HA NPUMepaxX PelleHHs KOH-
KperHBIX 3axad. C HoBeiMu xkomaszamu CKH 6yaem 3HAKOMHTBCA IO
Mepe NOABIeHUA NOTPeOGHOCTH B HUX.

3amaua 1. CocraBuM ¥ BBEIIOJHUM [IpOrpaMmy, mo xoropoit FTPUC =a-
pucyet Ha moJje OyKBy «T». IIycTh IMHA BEPTUKAILHOTO ¥ TOPU30HTAb-
HOT'O OTPE3KOB J0JKHa OBITh PABHA YeThLIPEM IIaram.

HcxonHoe cocrosinne — 4UHCTBHIA JuCT. VICHOJMHUTENb HAXOIUTCA
B TOYKe, rje 0y/JeT HaXOAUThCSA JIeBhlif KOHEI[ TOPH30HTAIBHOI0 0TPe3-
Ka, HalpaBJIeHHe — Ha BOCTOK.

PeaynbTaT BEIIOJHEHHUA IPOrPaMMbl TOKa3ad Ha puc. 1.4.

CrpykTypa Tako# mporpaMmsl (aJropuTMa) HA3LIBAETCS JUHEHHOI.
KoMaH/bI BEIIONHAIOTCSA OAHA 38 APYTOii, Kak/1asa TOJBKO OAUH pas.

Ins pemmeHusi aToi 3aauM OKa3aJOCh AOCTATOYHO Toit wactu CKHU,
KOTOpas UCII0JIb3YeTCd B PerKuMe IPAMOTro YIIpaBJIeHH A,

IIporpamma: ITIOJIE IJIsA PHCWM

nporpamma Bykea T
HAY

mar

mar

mar

mar
TOBOPOT

IOBOPOT
NPEIEOK

NPBIFKOK
TIOBOPOT
mar

o o mu s olaneg ARIU TR L
S RN

mar : : :
KOH

Puc. 1.4. PeaynbTaT BEINOJHEHUA TTporpaMmbl « Byxsa T».
CrpesnkamMu yxasaHBl HadaJdbHOe U KoHeuroe cocrostans [PHC
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YnpaeneHve v anropuTMbl

KopoTko 0 rnaBHOM

T'PUC — »r10 rpad@uuecKuil HCIIOJHUATEIb, HA3HAYEHUE KOTOPOro —
MoJIyYeHue YepTeskell, pECYHKOB HA 9KpaHe QUCILIesd.

VYopasnenue 'PUC MoKeT IPOUCXOAUTE B PeKHUMe NPAMOT0 yIpaB-
JIeHWS WM B PeKuMe IPOrpaMMHOTO VIIpaBJIeHu .

C nmoMompl0 KOMaHJ mar, MoBOPOT, NPLIZKOK B mpejeiax pa6odero
IIOJIA MOYKHO IHOCTPOUTS JTI060i PACYHOK, COCTOAIIUNA U3 BePTUKAIBHBIX
M TOPU3OHTAJILHBIX OTpe3koB. CTPyKTypa YIPaBJIAOIIEro ajlropurMa
npu sToM OyaeT JTUHEHHOH!.

Bonpocskl u 3adaHus

1. Kaxyio paGory mosxer uimonaaTs 'PUC?

. YUro npeacrasasier coboii cpega 'PHUC?

. B uem pasunna MexAy yupasJeHHeM B IPIMOM U IIPOIDAMMHOM pexuMax?

. Kakue npocrsie komauas: sxoaaT B CKU I'PUC; kak OHA BBEIMOJHAOTCH?

. B Kakoii moc/ieioBaTeIBHOCTHA NTPOMCXOAHUT BBITIOJHEHNE KOMAH/] B JIMHEH-
HOM ajropurme?

. Mosxer nu gaausiii 'PUC sapucoBaTs: NpAMOYIOJBHUK, TPDEYTOJIbHUK, 11~
THKOHEYHYIO 3Be31y, OykBbl «H», «X», «P», «M»?

. Cocrasbre mporpammbl pucoBanusi cuMBoiioB «E», «Il», «B», «9», «Il»,
«III», a Takike APYruX (GUryp, COCTOAIIUX U3 NOPU30HTAJNIBHBIX H BEPTH-
KAJIHBIX OTPE3KOB.

EK LIOP: yacTb 2, rnaea 5, § 28. LLOP Ne 5, 9-11, 13-15.
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BcnomoraresibHbie anropuTMbl
M nognporpamMmmabi

OcHoB8HbLe membL napazpapa:
® UMO Maikoe 6CNOMO2amenbHblil AL20pUMM;
» ofpaweHue k 8cnomozameavromy anzopummy ( npouedype );
» OnucawHue 6CNOMOZamensHozo anzopumma (npouedypeot);
» Memod nociedosamenvHoll demanu3ayuu;
u cOOpouHbLiL Memod.

Yro TaKoe BCIIOMOTaTeJIbHBIH AJITOPHTM
A ceifuac pemmuM cJenyIoulyio 3agady.

3anaua 2. ITycrs Tpe6yercs cocTaBUTh IPOrpaMMy, 1o Koropoi I'PYC
HaIMIIeT Ha 9KpaHe YeTkIpexaHadynoe yucyuo 1919 (puc. 1.5).




BcrnomorarenbHble anropuTMsl U NOANPOrPaMmbl

Puc. 1.5. Pucosanue uucaa 1919.
CrpesnkaMu ykasaHbl HAYaIbHOE M KOHEYHOE COCTOSHUA
PHCOBaHUSA KaMXI0H DUPPHI

Konseuno, M0XHO mocTynuTE Tak, Kak B npeabIAyINeid 3ajadye, HAIIN-
CaB OfHY AJIMHHYIO IPOrPaMMy, II0 KOTOPOM MCIIOJHUTEb IAT 3a IITATOM
HapucyeT 9™y nuppsi. Ho ¢ 04eBHAHOCTHIO BOSHUKAET Apyras uaes: no-
CKOJIBKY 311eCh ABaKJbl NOBTOPAIOTCA Hudpsl 1 1 9, Henb3s M cokpa-
TATE paboTy, HAUMCAB NPOrPaAMMBI PUCOBAHHUA TOH M APYToi nU@psI
TOJIBKO OAMH pa3? ITo AeHCTBUTENIHHO MOMKHO CAEIATE.

.!.9% . AJIropuTM™, II0 KOTOPOMY pelraeTcs HeKOoTOopasa mojsajgaya U3
r g Tf OCHOBHOM 3ala4¥l M KOTOPBIN, KaK NPABUJIO, BBIIOJHAETCS
IS MHOTOKDPATHO, HA3EIBAETCH BCIIOMOraTeJIFHBIM ANTOPHTMOM.

BenomoraresnbHBIN a1ropuT™, 3anMcagHbIH HA A3BIKe ImporpaMMupoBa-
HHA, HASKIBAETCA MOANIPOrPAMMOM MJIU IMPONeXYPOii.

O6pamenue k BCIOMOraTeIbHOMY anropuTMy (npouenype)

B raxom cnyyae mporpaMma pelreHus MoCTABICHHON 3amaun pasne-
JIIeTCA HA OCHOBHYIO HPOrpaMMy (OCHOBHOH aJrOpHTM) M IIPOIEAYDhI
(Bciomorarensusie anropurmsr). Kaskpas npoieaypa A0JXKHA HMETh
CBOe YHHKaJIbHOE uMd. [l/1a paccMaTpuBaeMoii 3a1a4y uMeHa npoueayp
BeIbepem caenyiomumu: EUHUILIA u JIEBATD. Toraa B 0CHOBHOI npo-
rpamMme KoMaH/ibl OOpallleH’s K 9THM HPOoLeAypaM OyAYT TAKUMU:

caena ETUHUIIA

coenaii [JEBATH

ITo aTuM KOMaHAAaM yIpaB/IeHHe HePejaeTC COOTBETCTBYIOIIAM I1PO-

HneAypam, U IocJie MX BEINOJHEHUA YIPaBJIeHNe BEPHETCH K ClIeayIomel
KOMaH/le OCHOBHOM IIPOrPAMMEL.




Yn paBneHue n anropuTMsl

IoroBopumes, 4T0 HaYaabHOe B KoHeuHoe cocrosaHusa 'PUC npu Berdep-
YMBAHUM KasKIoi mudphl OyAyT TAKUMH, KaK INOKAa3aHO CTPEJIKaMH Ha
puc. 1.6 (BHH3yY, HA BOCTOK). ¥ eIUHMIIBI HAUAJILHOE U KOHEYHOE COCTOAHUA
cosnanawoT. OCHOBHAA IporpaMMmas

nporpamma Yucio 1919
HAY
caenait EIIMHUITA
NPBIHOK
coexait [[EBATDH
TNPBIKOK
cnenai EJTUHUAIIA
NPBIKOK
canenau [JEBSATD
KOH

JlaHHBIE TpUMep MTO3HAKOMMUI Bac ¢ HOBO komanoit u3 CKU rpadu-
YeCKOTO UCIOJHUTENA — KOMaHIoi o6pamenua k nponenype. Ee Gop-
Mar, T. e. o0IIMil By, CJIeAVIOIIH:

caenaii <umsdA IpPOLEeAypPhI=>

Onucanue BCMOMOTATENBHOTO AJIropuTMa (IIpoLeyphl)

Bot u Bee! Tax npoero! Ho Teneps Hafo «00BACHUTH» UCIOTHUTEIO,
yro rakoe EITMHMIIA u uro raxoe [JEBHATD. 3To nesnaerca B oNMCAHUAX
nmpouenyp (3ech NOPALOK BLINOJHEHNA — MO cToJI0IaM):

npouexypa ENNMHUITA npouexypa [JEBATH

HAY HAY
MMOBOPOT mar IOBOPOT
mar IHOBOPOT IMOBOPOT
mar mrar IOBOPOT
mar mar MPBIKOK
miar mar TPBIFKOK
IMOBOPOT mar IOBOPOT
IOROPOT MOBOPOT KOH
IPBIKOK mar
NPBIZKOK MnOBOPOT
NPBIKOK mar
NPBIKOK mar
MOBOPOT IOBOPOT

KOH mar




BcnomorarenbHbie anroputrMsl U NOANPOrpaMmbl

DopmMaT ONUCAHHSA IPOLEAYPHI:

npoueaypa <mMmsd IpOoneayphl=>
HAY

<TeJO IPOoIeaypPhl>
KOH

Hms B onucagmy ¥ MMA B oOpamesny J0JKHBI TOYHO COBNAAATh (HU-
KaKHuX CKJOHeHMH no naxe:xxkam!). Onucanue npomeayp pacrnojaraercs
IocJje OCHOBHOMU IIporpaMMsI.

JobaBuB K nporpaMMe ONMcaHue IPOLEYPhl, MBI TEM CAMBIM PacIIn-
PHJIHA CHCTeMY KOMaH] HMCIIOJHHTeaA. B JaHHOI mporpaMMe CTaJIO BO3-
MOSKHEIM MCIIOJIB30BAHME KOMAaHAbI 00pallleHud K 9TOH npoueaype.

MeToxa nocaexoBaTeAEHON AeTAJTHIA UK

WUcnons3oBaHHBI HaMH noxaxoj objeryaer IIporpaMMHpPOBaHUE
CIIOMKHBIX 3a1a4. 3a7ada pasdusaerca Ha 6osee nmpocTeie noasanayun. Pe-
nieHue Ram,uoﬁ OQJOpMJIﬂETCH B BHJEe BCIOOMOraTeJIbHOI'0O ajropurma,
a OCHOBHOM AJITOPHUTM OPraHU3yeT CBA3KY MexIy HEIMH.

METO,I[ oporpaMMHpOBaHKMSA, IIPH KOTOPOM CHavaJja ImHuIIeTcHd OCHOB-
HAafA IIPOrpaMMa, B Hel 3allMChIBAIOTCS 00pallleHIA K IIOKA ellle He COCTAB-
JIeHHBIM HNOoAIporpaMmamM, a IIoTOM ONHNCBIBAIOTCSA 3TH NOJANPOrpaMMBeIl,
Ha3eIBaETCA MeTOIOOM IIO(‘.J!GJIOB&TEJIBHOﬁ (l‘lOIIIaI‘OBOﬁ) JeTagu3aliim.
IIpyueM KOJHMUECTBO IIATOB MAETAJIHU3AIMUEA MOXeT OBITH Tropasjio
66.7[}:-11'[111\&, geM B HallleM IIpuMepe, TOCKOJIBKY CaM¥ IMMOANPOrpaMMbl MO-
I'yT COAEDIKATH BHYTPH cebs obpalneHus K APYIUM IOAIIpOrpaMMam.

Co6opounsiii meTop,

BosmorkeH H [PYTOil TOAX0/ K IIOCTPOEHHUIO CJA0HBIX IPOTPaMM: Ilep-
BOHAYAJIBHO COCTABJISAETCA MHOMKECTBO IOANPOrPAMM, KOTOPBIE MOTYT
MOHA/IO0OUTHCA IPHU PEINeHUH 3aJjaud, 4 3aTeM IIUIIeTCA OCHOBHAA IPO-
rpamMma, cozepskaias obpamenus K HuM. IloagnporpaMMel MOTyT GBITE
o0beIMHEHE] B 0M0IHOTEeKY MOANPOrPaMM U COXPaHEHBI B IOJITOBPEMeH-
HOU maMsaTH KoMIbioTepa. Tarkyio 6ubIMOTEKY MOMKHO IOCTEIeHHO II0-
MOJHATH HOBBIMY IIOAIPOrPAMMAMH.

Hanpumep, eclu NJis yIpaBIeHUA IpapUIecKUM HCIIOJIHUTEIEM CO-
3nars 6ubaIuoTeKy IPOLeAyP PUCOBAHMS BeeX OyKB 1 nudp, TO mporpam-
Ma IoJIydeHHuA J1000ro TekcTa OyaeT cocToATh U3 KOMaHJ 00paleHus K
6ubIMOTEeYHBIM TPOILEYPAaM.

OnwucaHHBII MeTOJ Ha3bIBAeTCA COOPOYHBIM NPOrpaMMHPOBaHHEM.
Yacro B IuTEpaType Mo IPOrpaMMHPOBAHMIO UCIOJL3YeTCH TAKadA Tep-
MHHOJIOTHA: METOJ MOCHeNOBATeIbHON JeTaJlu3aluy HA3BIBAIOT IPO-
rpaMMHpPOBAHHEM CBEDXY BHH3, a cOOPOUYHBIH MeTOJ| — MpOorpaMMHpo-
BaHHEM CHH3Y BBepX.




Ynpaenexnue v anroputmbl

KopoTko o rmaBHoM

JI1s1 yIIpOIeHu s IPOrPAMMUPOBAHMSA CI0KHBIX 3884 HCIIOJIB3YIOTCA
BCIIOMOTAaTeJIbHEIE aJITOPATMBI.

BenomoraTenbsHBIN AJTOPUTM — 3TO AJTOPUTM PEIleHusa HEeKOTOPOH
noj3azavyl UCXOAHOM (OCHOBHOM) 3a/1aun.

BenomorarenbHbIH AJITOPUTM, 3aTTACAHHBLIA HA SA3LIKE OPOrPaMMUPO-
BAHWA, HA3HIBAETCA IIPOLENYPOii.

BenomoraresbHBL aNropuT™M AosskeH ObITh onucaH. Ilocie atoro B
OCHOBHOM &JITOPHATMEe MOXXHO MCIOJIBL30BATE KOMAaHJy o0palleHus K 3T0-
My BCIIOMOTATEJIbHOMY aJTOPUTMY.

Meron mporpaMMUpOBaHUSA, IIPH KOTOPOM CHAYAJA 3aNHCHIBAETCH
OCHOBHOM aJropuTM, a 3aTeM OIIMCHIBAIOTCA HMCHOOJNB30BAHHEIE B HeM
BCIOMoOraTeJibHbIe aJITOPHTMBI, Has3biBae€TCH METOAOM IIOCJIedOBaATelb-
HOU JeTaJM3aliy, UIN IPOrpaMMHpPOBaAHMEM cBepxXy BHH3. O6paTHBIH
NOPALOK IIpOorpaMMHUpPOBaHHUA HasbpIBaeTcA noporpaMMHpPOBAHHEM CHH3Y
BBEDX.

O Bonpoch! u 3ananus

1. Yro TaKoe OCHOBHOM aJIrOPUTM; BCIIOMOTATEIbLHEIH anropurm?

2. Yem oryiMYaeTcsa ONMMNCAHUE BCIOMOTATEILHOTO AJTOPUTMA OT ofpameHus
K BCIIOMOTaTeIbHOMY aJropurmy?

3. KakoBel npaBuia OMHCAHAA BCOIOMOTIaTeIbHBIX AJrOPUTMOB (IpoLeayp) A1
ucnonanTens FPUC?

4. Kax sanuceiBaeTcsa KoMaHAa o0paleHus K NPOLeAype B A3bIKe HCIIOJHHUTe-
na 'PUAC?

5. B uem cyTh MeTo/a ITocieioBaTeNbHOM JeTanu3anun?

6. Yro Taxoe mporpaMMHpOBaHUE CHU3Y BBEDX; CBEPXY BHU3?

7. Ucnonb3ys BCIIOMOTaTeIbHEIE AJITOPUTMBL, 3aIPOTPAMMHUDYHTe DPUCOBAHUE
CIeAYIOMAX (DUTYD.

> Q

B ot

U EKLIOP: yacrs 2, masa 5, § 29. LIOP Ne 6, 9-12, 14, 15.




Uuknuyeckue anropurmsl

§6

Luknuyeckue anropmrmbl

Ocnoerbie membl napazpaga:
= KoMaHOa yukaa;
u yuKa 6 npoyedype;
u OJI0OK-CXeMblL ALZOPUMMO8;
B YUK ¢ npedyciosuen.

Komanaa nukaa
O6cynumM pelieHue ciaeAyomei 3agadn.

3anmaga 3. Mcxograoe nmonoxenue: [PUC — y seBoro xpas mosas, Ha-
IpaBJieHHe — Ha BOCTOK. Tpebyercss HADHUCOBATH TOPUBOHTAILHYIO JIM-
HHIO Yepes Bech 9KPaH.

3azavy MOXHO PeITh, Hanucas 15 pa3 KoMaHy mar (eciiu nonepex
noJis pucyHka 15 maros). Ho ecTs u Gosiee KOPOTKHMiT BaApHAHT ITporpam-
Mel. BoT oH:

TIOKa BIEPeJH He Kpail MOBTOPATH
HIY

mar
KI{

3zeck MCIIOIB30BaAHA KOMAHAA, KOTOpasa HasbiBaeTcsa MHKIOM. Pop-
MaT KOMaHAh! IAKJIa CJIeAYIONA:

MOKa <ycCJIOBHEe> MOBTOPATH
HIY

<TeJIO UKJIa>
KIY

Cay:xebHoe c10BO HIf 0603HAYAET HAYAJIO IUKJIA, KI — KOHEIl ITUKJIA.

9ro mepsas xomanza us CKHU, xoropas peanusyer o6paTHYIO CBA3b
MeXAY rpapu4ecKuM HCIOJHUTENIEM U YIIPABJIAIONIAM UM KOMIILIOTEPOM.
Omna sakouaercs B TOM, YTO nposepsiercsi, He Beimes ju ['PYC Ha Kpaif
II0JIA, He TPO3UT JIK €My CJIeAYIOIIN AT WKW IPEIKOK B 9TOM HampasJie-
Huu asapueii. [IpoBepseMEle ycioBuA 3BydYaT TaK: «8nepedu Kpaii?» uam
«enepedu He kpaii?». Ha 4TO MAIMHA NOJYYAeT OT UCHOJHHUTEJIS OTBET
«0a» wnu «Hem».

B npusesieHHOM IIpUMepe NpoBepsieTCHA YCJIOBUE «BIEpeNy He Kpaii?».
Ecsn «ma», To genaercs mar (T. e. BEIIOJTHAETCH <TeJO IMKJIA>). 3aTeM
IPOMCXOAMUT BO3BPAT Ha IIPOBEPKY YCJIOBHA, M BCE MoBTOpAeTca. Eciu mpo-
BepKa YCJIOBHA JaeT OTPULATENbHBINA pesysabTaT (T. e. BIlepeAu Kpait), To




YnpasneHue v anroputmsl

BBIINIOJIHEHME IMKJIA 3aBepIiaeTcs U UCIIOJIHAETCA CIeIyIOnas mocie mMuK-
Jia KOMag/a IporpaMMEl.

IIpu NporpaMMUpPOBAHUM IMKJIA BAYKHO IYMATH O TOM, YTOOBI IIMKJI
6bL1 KOHeyHBIM. 1[HKJI, 3anMcaHHbli BEIIIE, KOHEUHEIH. J[[BUTasce B of-
HOM HAaINIpaBJIeHHH, UCIIOJHHTEN b 00A3aTe/lbHO JOCTHIHET Kpasd, M Ha
39TOM BHINOJHEHNE [TUKJIA 3aKOHYUTCH,

Cumyauyus, npu Komopoit 8binoLHeHUe YUKLA HUK020a He 3aKAHYU-
saemes, Ha3vieaemcea sauukausaauem. [Iyers TPHC maxoguTca B cepe-
auge nous. UcnonHeHNne cleAyIOMEro MuUKia:

IIOKa BIepeau He Kpail MOBTOPATH
HII,

mar

IOBOPOT
KI

Hukorga He szaxkoHunTcsa. ['PUC 6yner OeckoHeYHO pHCOBATH KBajapa-
THK, TAK KaK IIPOBepKa YCJOBHUs «BIepeAyd He Kpaii?» Bcerga OGyzner na-
BATH ITOJIOXKUTEILHBIA OTBET.

I{uxi B mpouenype

3anmaua 4. Tenepb cocTaBuM HpPOrpaMMy, IO KOTOPOi# rpaduuecKuit
HCHOJHUTENb HAPHUCYET NPAMOYTOJBHYIO pPaMKy IO Kpalo IIOoaf
(puc. 1.6). Ucxopunoe nonoxxernune: 'PYC HaxoauTcsa B JIEBOM BEepXHEM
VYIJy, CMOTPHT Ha IOT.

PaMKa COCTOMT W3 4eThIpeX JHHHAH, I[I0ITOMY Pa3yMHO BOCIOJIb-
30BATHCHA NPONENYPOM, NPOBOAAILENH JMHWIO OT Kpas A0 Kpasd MOJA.
Onare 6yaeM aeiicTBOBATH METOZOM IOCJEAOBATEJLHON JeTalu3alud.
HanumeMm cHa4aja OCHOBHYIO IIPOrpaMMy.

nporpamma Pamka
Hay4
caenan JIMHUSA
IIOBOPOT
caenan JIMHUSA
IMOBOPOT
cnenai JIMHUSA
NOBOPOT
cpenau JIMHUS
KOH

Puc. 1.6. PeaynbTaTr BEINOJTHEHNA
nporpammsl « Pamkas . Crpenkoit
VKa3aHO HAYAIBHOE COCTOSHMUE




Uuknuyeckme anroputmbl

IIporpamma mpoBeJeHUA JHHUK HAMH yiKe paccmarpusaiack. Ocra-
Jock O(hOPMHUTE €€ B BHJIE NPOLeAYPhI.

npouenypa JIJMHUA
HaY
IOKa BIepeay He Kpail MOBTOPATH
HIL
mar
KIY
KOH

HpH COCTABJIEHUH 3TOH IIporpaMMebl HMCIIOJIE30BAaJIaCk OQHOIIATOBAA
JeTaJIu3anusa B TAaKOH nocJiefoBaTEeILHOCTH:

OCHOBHAJA ITPOI'PAMMA
mar JeTajgusar iy

npouexypa JIMHUSA

Baok-cxemsr AJITOPHTMORB

Haunnas ¢ 50-x rozos npomuroro Bexa, T. . emje ¢ anoxu 9BM nepso-
T0O MIOKOQJIEHH A, IPOTPAMMHMCThI CTAJH HCIIOJb30BaTh rpa)uuecKue cxe-
Mbl, ¥300parKaloiye aJrOPUTMbI, KOTOPbLIE MOJYINIM Ha3BaHUE GJIOK-
cXeM.

Bnok-cxema cocrouT us uryp (6;10k08), 0603HaAYAIOMINAX AEHCTBHA HC-
TIOJIHUTEJISA, ¥ CTPEJIOK, COeTUHAIOIMX 3TH OJIOKH U yKasbIBAIOIIUX Ha
IOCJIeJOBATEJIBHOCTh MX BBHINOJNHEHUA. BHYTpH Kakgoro 6JI0Ka 3anmchl-
BaeTcA BBINOJHAEMOe AeiictBue. Popma 610Ka MOACKA3KIBAET XapaKTep
AedcTBUSA, KOTOpPOe OH 0003Hauaer. [[1a NpuaaHus HATVIAAHOCTH U e AUHO-
obpasus cxeMaM aJrOPUTMOB Bee rpadruecKue 3JIeMEHTHI CTaHAADTH3HN-
POBAaHEI.

ITocmoTpuTe Ha puc. 1.7, rae nokaszasa 6J10K-cxeMa aJIropuTMa puco-
BaHusA paMkd. OHa COCTOMT M3 ABYX uacTei: 6JI0K-CXeMbl OCHOBHOTO aJ-
roputMa #u 6JI0K-CXeMbl BCIIOMOTaTeJ IbHOTo anropurMa JIMHUWS.




YnpasnexHme v anroputmbi

OCHOBHOI anropuTM BcnomorartenbHblii anroputm

Cran s >

NNHWUA JMHWA Bnepeau HeT
He kpai
Y X
noeopoT | nosopoT Aa
. war
JNIMHKUA JIMHWUA ——t
‘E
noeopoT KoHel,

L |

Puc. 1.7. Brok-cxema anropurma «PaMkas

M3 sTuX cxeM IOHATHO HasdHAuYeHuWe OJIOKOB pasIH4YHON (hOpMBI
(puc. 1.8).

Havano
C D wmoney
anropurma
o HeT
MpocTtan komaHpa

OB6paujeHue Aa
K BCNOMOratenbHoMy
anropuTmy

O Mposepka ycnosus v

Puc. 1.8. DnemeHTH! 610K-CXeM H CTPYKTYPa «UKJI»

IIuKa ¢ npeaycjaoBHeM

Komanaa nukia m3obpakaeTcs He OTAeNbHBIM OJIOKOM, a IeJoi

0 CTPYKTYpOIi, nmokaszanuoili Ha puc. 1.8, Taxkyio CTPYKTYpPY HaA3BIBAIOT

HMKJIOM € IIpeAycIoBHeM (TaK KaK yCJIOBHe IIPe/IIIeCTBYeT Tely IUKJIa).

EcTh 1 Apyroii BApMaHT HA3BAHUA: HMKJI-NOKA (I0Ka yCJI0BHE UCTHUHHO,
HOBTOPAETCH BBLIMIOJHEHHUE TeJia IIUKJIA).




LlMknuuyeckue anropurmsl

IIpu pelreHUHE cIeAYIOIIEH 3ajauy CHOBA OyieM HCII0JIB30BATh METO/
IIoCJIeJOBATEIBHOM AeTaTn3alluH.

3anaua 5. Tpebyercsi pacuepTUTD IOJI€ FOPHU3OHTATBHBIMY JIHHASAMHM
(puc. 1.9). UcxomgHoe coCTOAHME UCHOJMHUTEIA: BEPXHUM JEeBLIH yroJ,
HalpaBJeHHe — Ha IoT.

Puc. 1.9. PeaynsTaT BHINOJHEHUS IPOrPaMMBbl « PASIIHHOBKA» .
Crpenkoit ykasaHO HAUATBLHOE COCTOSHAE

B nporpamMmMe [Jis pelieHus 9TOM 3a/laUM UCIIOJBL3YETCHA Ta e Mpo-
neaypa JIMHUSA. IIpyraa npomeaypa — BO3BPAT — Boaspamaer
I'PUC & reBoMy Kparo MOJIA AJIS PHCOBAHUA CAeAYIOMeNH INHHUHA.

nporpamma PasinHOBKA npouexypa BO3SBPAT
HAY HaY
IOKa BIEepeAu He Kpak OBOPOT
MOBTOPATH MOBOPOT
HIY MOKa BllepeJH He Kpai
IIOBOPOT MOBTOPATH
caenait IMHHAA HII
cnenait BOBBPAT NPBIZKOK
NPLIKOK K
KIL TOBOPOT
OBOPOT KOH
canenan JIMHUSA
KOH

Biiok-cXeMBbI OCHOBHOIO M BCIOMOTATENBHOTO AJTODHTMOB IIpei-
cTaBJIeHEI Ha puc. 1.10.




YnpasneHve v anropMTMsl

Ep
[ mwnmA ]

Puc. 1.10. Biok-cxema anropurma « PazinHOBKA»

KopoTko o rnaBHoM

IIns DpOrpaMMHPOBAHMSA IOBTOPAIOLIMXCA AeHCTBUIH NPUMEHAETCH
KOMaH/la UKJIa, KOTOopas UMeeT CJIeAYIOIIYIO CTPYKTYPY:

noka <ycJIOBHe> MOBTOPATH

HIL

<TeJIO MUKIa>

KI

Koman/a IiMKJIa peaanayer oOpaTHYIO CBA3b Me Ay 00beKTOM yIIpaB-
JIeHWs ¥ ympaBiasiomei cucremoii. IIpoBepka ycioBus faet nHpopMa-
[MIO YIPABJIAIONIeH CHCTEME O COCTOAHMM 00BEKTa YIIPDABJIeHUA.

B nuKJe ¢ npeaycJOBMEM, ecJM MMpoBepsieMoe YCI0BHe BBIIOJIHACTCH
(MCTHHHO), TO BBINOJHAKITCA KOMAaHABI, COCTABJAIOIIHE TeNO IMKJIA.
Ecnu yesoBue JI0XKHO, TO IPOUCXOAUT BBIXOJ M3 IUKJIA.

IIpu nporpaMMUpPOBAHMM IUKJIA HEOOXOIMMO CIEUTD 38 TeM, YTOORI
He JOIIYCKAaJIOCh 3allMKJIMBaHHE,

Buok-cxema — 8To rpaduueckuit cnocob onucanus aaropurma. Bio-
K1 0003HAYAIOT AeHCTBUA HCIIOJHHUTENA, a COeJHHAIONMHNEe UX CTPeJIKH
YKa3hIBaIOT HA IOCIe{0BATEIHHOCTb BEITIOJHEHUA eHCTBAM.




Bonpockl u 3apaHun

. Hro raxkoe nukn? Kak sanuceiBaercsa KoMaHaa nukaa?

. Yro Takoe ycaoBue nukiaa? Yro Traxkoe Teno nuKiIa?

. B kakoM ciiyuae IPOHCXOAMUT 3aNMKJIABAHHE aaropaTMa?

. Hro rakoe 6aok-cxema?

. U3 xakux 6JI0KOB cocTaBaA0TCA 6JI0K-cXeMbl (Kak OHI n306pakaioTesa ¥ 4To
oBoanauaior)?

. Yro 06o3HaualOT CTPENKH HA Oi0K-cxemax?

. CocraBbTe mporpammy, nepepogsamyio I'PUC B yrosa nona ua goboro uexoxn-
HOT'O COCTOAHHSA.

8. CocraBhTe MpoOrpaMMy PHCOBAHHSA NPAMOYTOJIBHOK PAMKH BOJIb KPasd MO

npH ax0b0M Ha4albHOM COCTOAHUH MCIIOJHATEN.

(L0 NV

-1 &

EK LIOP: yactb 2, rnasa 5, § 30. LIOP Ne 5, 10-13, 16-18.

§7

BeTrBneHue u nocnegosaresibHas
AeTanu3auus anropurma

OcHosHble membL napazpaga:
" KomaHOa eemeNeHUs;
u HenoaHas popma KomMandbL 6emenNeHUA;
= npumep 3adavu ¢ 08yxuLazoeoii demanausayuetl.

Komanaa BeTBJIeHHSA

ITozraxkomumMcs emte ¢ omaoi Komagmoit 'PUC. OHa HaskIBaeTCa KOMAaH-
noi BerBiaerus. PopMaT KOMaHAELI BETBJIICHUS TAKOH:

ecau <ycJIoBUe>
TO <cepusa 1>
HHaYe <cepus 2>
KB

Cuay»xebGHoe cJIOBO KB 0003HAYAET KOHEI] BETBJICHUA.

ITo-npexuemy 'PUC moseT mpoBepATH TOJNBKO BA YCJIOBUSA: «8nepe-
du kpaii?» unu «enepedu He Kpaii?». <cepHA> — BTO OAHA WJIH HECKOJIb-
KO CHeAYIOMUX APYT 3a Apyrom komauza. Ecim <yciosme> crnpaseanunso,

Berenexnve n nocnepoBarensHas Aetanu3auusa anropurma

J-
A
e

ab




Ynpasnexuuve v anropuTmbl

TO BEIDOJIHAETCA <Cepud 1>, B IDOTHBHOM ciy4ae — <cepus 2>. Taroe
BeTBJIeHUe HasbiBaeTca moanbkiM. IIpuMep noxasas Ha puc. 1.11.

Aaa Bnepeau HeT
He Kpai
NPLIXOK noBopoT
| |

Puc. 1.11. Biroxk-cxeMa IOJHOTO BeTBJIEHUSA

Henoanaan ¢oopMa KOMaHILI BETBJICHHS

B HEKOTOpBIX CJy4Yasx HCIOJIL3YETCH HEemoJHAa (hopMa KOMaHABI
BeTBaeHud (puc. 1.12). Hanpumep:
ecJiM BIepeau Kpai
TO MOBOPOT
KB

nosopoT
|

Puc. 1.12. Biiok-cxeMa HENoJHOTO BeTBJIEeHHA

Henonnas dopMa KOMaHAL! BETBJICHUA:
ecaH <ycJIOBHe>

TO <cepusa>
KB

3aecs <cepHUA> BBINOJHSAETCH, €CJIH <yCJIO0BHE™> CIpPaBeAJUBO, B IIPO-
THBHOM CJIydae IIPOUCXOAUT IePeXo K CIeAyIOIieH mocje BeTBIeHU KO-
MAaHJe AJIrOPUTMA.

CocTaBUM NOCJEAHIOI, CPABHUTENBHO CJIOMKHYIO NPOrpAMMY IJIA
I'PUC. Ha sToMm npuMepe Bbl YVBHAUTE, YTO IPUMEHEHHE MeTOoa IOCIe 0~
BATeNbHOH AeTanmsanuu obserdaer penieHue HEKOTOPLIX «T'OJIOBOJIOM-
HBIX» 3a7a4.




BeTenexue u nocnepoBarensHan Aetanusaums anroputma K-g

IIpumep 3axauM ¢ ABYXIIATOBOM AeTATH3AIMeH

3amaua 6. ITocTpOUTH OPHAMEHT, COCTOAIIMI U3 KBAAPATOB, PACIIOJIO-
*KeHHBIX 1o Kpaam noiusa. Uexoanoe nonoxxenne 'PYUC — B BepxHEM JIeBOM
YTy, HanpasJieHne — Ha Ior (puc. 1.13).

IIponenypy, PUCYIOMYIO IENOYKY KBAAPATOB B OAHOM HalNpaBJIeHUH,
Haszoem PSJl. Ilpoueaypy, pHCYIOIIYI0 OAMH KBajJpaT, Ha30BeM
KBAJIPAT. Crauana HanumeM OCHOBHYIO IIPOrpaMMy:

zgxrpama OpuaMeHT D D D I:]
caenai PAJL
emenes P 3 5
crenai PSLT O] O]
IMOBOPOT
P
o ST P oo

Puc. 1.13. PeayabTaT BBINOJIHEHUSA
nporpamMmel «OpraMenT». CTpenkoi
YKa3aHO HA4YaJbHOE COCTOSHNE

Teneps Hanumem nponeaypsl PAIl u KBATIPAT:

npouexypa Pl npouenypa KBAJIPAT
Ha4 HAY
NPBIFKOK mar
TMPBIKOK TMOBOPOT
NOKa BIepeAH He Kpail MOBTOPATE miar
HIL MMOBOPOT
canenait KBAIIPAT mar
ecJiM BIepeau He Kpait NnoBOpOT
TO NPBIKOK mar
KB IOBOPOT
KII, NPBIXKOK

KOH KOH




YnpasnexHme n anropmrmsi

B nponeaype PSIl B Tesie MUKJIA CONEPIKUATCHA HEMOJHOE BETBJIEHHE.
CTpYKTypy TAKOr0 aJropuTMa MOMHO HA3BATEL TAK: IIHKJI C BJOKEHHEIM
BeTBJEeHHEM.

Ha pucyske 1.14 npusegena 6jiox-cxema npoueaypst PHAIL.

| npexox |

¥
[ npeixok |

Bl
>

HeT

BrNepean He Kpam?

[| kBagpAT ||

Pue. 1.14. Biok-cxema npouenypst PAJL

Cocrasienue aToi oporpaMmMEel HOTpGﬁOBﬂJIO ABYX IIIAroB gerajHs3a-
MUY aJIropuTMa, KOTOPbIe€ BEIIOJITHAJHUCE B TaKOH IIocJaenoBaTeJIbHOCTH!:

OCHOBHAS NMPOrPAMMA
1-# war aetanMsaumm

npoueaypa PF[
2-i war petanuaaummn

npoueaypa KBAIPAT

Teneps BaM U3BECTHBI BCE KOMAHALI YIpPaBJeHUs rpapuyecKuM Huc-
nosHUTeNIeM. X MOXKHO pasmenuTs Ha TPH IPYIILL: IPDOCThIE KOMAH/IBI;
KoMaHja o0palmeHns K Ipoleaype; CTPYKTypHble KoMaHasl. K Tperbeii
rpyImne OTHOCATCH KOMaH/bl IINKJIA ¥ BETBJIEHU,




BereBnenue n nocneposarensHas getanusaunsa anropurma

CKH rpaduueckoro HCIOJIHHTEIA

IIpocThie KOMaHAE CTpyKTYpHBEIE KOMaHbI
mar OKa <yCJI0BHE> MOBTOPATH
IIOBOPOT HIL
NPBIKOK <TeJIO MHKJIA>

KIY

O6pamenne Kk npoueaype

ecJIH <ycJIoBHe>
caesai <uMs NpPOUeaypPhI=> TO <cepusa 1>
uHAYe <cepud 2>
KB

Kopotko o rmasHom

KomaHza BeTBJIeHUA HMeeT CJeAYIOIUi jopMar:

ecJan <ycaoBue>
TO <cepus 1>
HHaYe <cepud 2>
KB

Ecnn <ycioBme> MCTHHHO, TO BHINOJHAKIOTCA KOMAaHABI, COCTABJIAI-
mue <cepuio 1>, eciu JI0KHO — <cepuio 2>.
Henonras dpopMa KOMaHAE! BETBJIEHUA:

eCJIH <yCJIOBHe>
TO <cepud >
KB

Ecau ycioBue UCTHHHO, TO BBHIMOJHAETCS <CePHA>>, €CJIH JIOMKHO, TO
cpasy IPOMCXOAUT epeXxo] K cleAyiolneil 3a BeTBJIeHHeM KOMaHe aJjro-
puTMa.

CrnoxHBIE aJrOpUTMEI YA00HO CTPOUTH IYTEM MOIIATOBOM IeTasIH-
3aIHH.




YnpasneHwe v anropmTmbl

@ Bonpocs! 1 3aaaHus

1.
2.
o 3.
&
A 5.

B ex

Yo TaKOe momarosas AeTanusanusa’?

Ha KAKHX KOMAHJ MOT'YT COCTOATE BCIOMOTATE/IbHBIE AJINOPHTMEIL noclengHe-
I'o ypOBHA JeTanuaanuu?

Kaxoii popmar uMeeT KoMaHa BeTBaeHnA? Kakue neiicTBuA nenogHuTeNs
OHa ompepenseT?

Yem oTaMYaeTCS IOJHOE BeTBIeHHE OT HeIoJIHOro?

IIyreM momaroBoif AeTalus3alMU COCTABLTE IIPOrpaMMEl YIIDABJIEHUA I'pa-
(puYeCKUM UCIOJHNATEIEM I PelIeHuA CAeAYIOIIAX 3a7a4:

* PACYEPTHTH BCE I0Jie TOPH30HTAJILHEIMA IYHKTHPHBIMY JIMHHAMU;
* HAPHCOBATH KBAADPATHI BO BCEX YIJIax IOJHA;
¢ PacYepTHTE BCe IOJIe B KIETKY CO CTOPOHOM, paBHOM miary.

LIOP: yactb 2, rnasa 5, § 31. LIOP Ne 5, 9, 12, 15, 16.




YnpasneHue v anropuTMbl

YeMy Bbl AOMKHbI HAYYUTHLCS, o
nayums rnasy |

» OcBouTh NporpaMMHOe YIIPaBJI€HNEe OJHUM U3 YIeOHBIX
rpaduYecKHX HCIOJHUTENeH.

CocTaBasaTh TUHENHBIE IPOTPAMMEI.

CocTaBaaTh NUKJINYECKHAE IIPOrPAMMEIL.

CocTaBiATh IPOrpaMMBI, COepKalie BeTBIeHUA.
OnuchIBATE ¥ UCIOJb30BATE BCIIOMOTATEIbHEIE AJINOPUTMEI
(mognmporpamMmer).

o IIpuMeHATH METOA IOCIeAOBATEIbHOM feTaTU3aIIHH,
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HdononHeHue k rnase |

1.1. ABTOMaTuanpoBaHHble U aBTOMaruyeckme
CUCTEMbI yNpaBneHus

OcHoerbie membl napazpaga:
u yumo maxoe ACY u umo maxoe CAY;
® npocmbie A6MoOMamyL;
s ITAIT-AI[IT-npeoGpazoeanue;
s cxema CAY;
5 Ynpaenenue 6 pexcume peaibHoz0 6peMeHu;
® KKOHMPOJALepbl U murponpoyeccops. 6 CAY.

Yro rakoe ACY u utro takoe CAY

KomnbioTepsl IOMOraioT pemaTh 3aja4M yIpPaBJIeHUS B CAMBIX pas-
HBIX MacmTabax: OT yIpaBJeHUusa CTAHKOM MJHM TPAHCIOPTHBIM CpeCT-
BOM [0 YHPABJEHUS IPOU3BOACTBEHHLIM IIPOIIECCOM HA NPEANPUSATHUHA
HJIM Jajke IeJI0# OTpacjIbio SKOHOMHUKH rocyAapcTBa.

KoneuHO, mopy4aTh KOMIBIOTEPY HOJHOCTHIO, 0€3 y4acTua 4YesoBe-
Ka, pYKOBOJAUTH NPEeANPHUATHEM HJIH OTPACIBI0 9KOHOMUKY CJIOMKHO, Aa
u HeGesonacHo. [l1a ynpaBieHHAA B TaKOM MaciuTabe co3fanTcs KOMIb-
IOTepHBIE CHCTEMBI, KOTODEIe HA3LIBAIOTCH ABTOMATH3HPOBAHHBIMH
cucremamu ynpasaeausa (ACY). Takue cucremsl paboTaioT BMecTe C ue-
JIOBEKOM.

ACY momoraeT pyKOBOJHUTEJIO IOJYUYHTH HEOOXOAMMYIO MH-
hopManuIo 4J1A NPUHATUA YIPABJIAKIIEro PeIIeHns, a TaK-
JKe MOYKeT IPEeJIOKUTh HaumboJsiee ONTUMAIbHLIC BAPDUAHTHI
Takux pemeHHH. OJHAKO OKOHYATEJNbLHOE pellleHHe IIPUHU-
MaeT JeJIOBeK.




1.1. ACY n CAY

B ACY ucnons3yroTcs caMmble COBPEMEHHEBIE CpeicTBa UH(POPMAIIMOH-
HBIX TEXHOJIOTHH: 6a3bl JAHHEIX ¥ 9KCIIEPTHLIE CHCTEMBI, METObLI MaTe-
MAaTHYeCcKOro MOJleIMPOBAHUSA, MAIINHHAA rpaduKa U 1p.

C pacnpocTpaHeHUEM HEPCOHATBHBIX KOMITBIOTEPOB TeXHUYECKOH oc-
HoBo# ACY cranu KOMObIOTEpHBIE ceTH. B paMKax 0iHOI'O NpeANIPUATHA
3TO JIOKaJIbHBbIE KOMNIBIOTEPHEIE ceTH. ABTOMATH3NPOBAHHLIE CHCTEMBI
ynpasJyieHud, paboraiomue B MacmTabax oTpaciu, B rocyAapCcTBEHHBIX
macmrabax, UCHOJB3YIOT I100anbHBIE KOMILIOTEPHEIE CeTH.

JpyruM BapuaHTOM IIPUMEHEHH I KOMIBIOTEPOB B YIIPABJIEHUH SBJIA-
IOTCA CHCTeMEBI aBTOMaTH4eckoro ympasieHus (CAY). Ob6bexramu
yOpaBJeHHss B 3TOM CJy4Yae damle BCEero BBICTYIAKT TeXHUUYECKHe
ycTpoiicTBa (CTAHOK, paKeTa, XMMHUYECKHH PeaKTop, YCKOPHUTEb 3Je-
MEHTAPHBIX YACTHIL).

B CAY Bce onepanumu, CBA3aHHBIE C IPOLECCAMH YIIPABJIEHUA
(c6op u o6paboTka WHpOpManuu, (hopMHpPOBAHNE YIIPABJIAIO-
OIUX KOMAaHJ, BO3JEHCTBHE Ha YIpaBJseMbId 00beKT), Ipo-
HMCXOAAT aBTOMATHYECKH, 0e3 HEIOCPeACTBEeHHOr0 Y4acCTHs
YeJIOBeKa.

- |
e
N
\I

P

IIpocTeie aBTOMATHI

YerpoiicTBa aBTOMATHYECKOI'0 YIpABJIEHUS CTAJIH CO3JaBaThCA 3a-
JoJaro xo noaeiaeHuda nepesix IBM. Kak npaBuio, oHu OCHOBaHBI Ha HUC-
MONb30BAHUM KaKux-n1ubo dhusuvyeckux sisnenuin. Hanpumep, aBToma-
TUYECKHUH peryJaTop YPOBHSA BOJHI B 6aKe OCHOBAH HA BEITAJIKHBAIOIIEM
AeCTBUM BOABI HA MOIIABOK PEryJiATOpPAa; aBTOMATHUYECKHE Ipefoxpa-
HUTEJH B 2JIEKTPUYECKUX CEeTAX OCHOBAHEI HA TEILJIOBOM AEHCTBUH 3JIeK-
TPHUYECKOT'0 TOKAa; CHCTEMAa aBTOMATHUYECKOT0 PETYJINPOBAHUSA OCBEIeH-
HOCTH B ITIOMeIIleHUH UCIOJIL3YyeT aBjeHue poroaddexra. CymiecTByioT u
Gosee CIoKHBIE IPUMEPEI 6ECKOMITLIOTEPHOI'O ABTOMATUYECKOT0 yIIpaB-
JIeHHUSA.

IIpenMynIeCcTBO KOMIBIOTEPHBIX CHCTEM ABTOMATHYECKOIrO yIIpaBJe-
HHA Nepej TAKUMH YCTPOMCTBAMM — B UX OOJIbIIEH «HMHTENJIEKTYab-
HOCTH», B BO3MOXXHOCTH OCYIIECTBJIATE 0oJiee CIIOKHOE YIpaBJeHHE,
YeM IPOCThIe aBTOMATEI.

IHAII-AIIIl-npeo6pa3oBanue
PaccMoTpuM cHTyanuio, B KOTOPOi 06'bEKTOM YIIPABJIeHUA ABIAETCH
TeXHHYeCKoe yCTPOHCTBO (1abopaTopHas yCTAHOBKA, OBITOBASA TEXHUKA,

TPaHCIOPTHOE CPeACTBO UM NPOMBIILIEHHOe 000pyI0BaHME), 4 YIpaB-
JIAKIITHAM 00’BEKTOM — cHCTEeMa aBTOMATHYECKOI'O YIIPaABJICHH A,
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JononHeHue Kk rnase |

KomneioTep paboraer ¢ ABouuHOU MH(pOpMalHeil, IOMeIeHHOH! B ero
naMATh. YIPaBIsiolas KOMaHAa, BeIipaboTaHHAs NPOrpaMMoil, B KOM-
neioTepe UMeeT GopMy ABOMYHOrO Koja. YTobbl OHA IpeBpaTuiIachk B (hpu-
3UYEeCKOe BO3/eiiCTBIe Ha yIpaBJiaeMbIii 00beKT, Heobxoaumo npeobpaszo-
BaHME STOr0 KOJa B 5JIEKTPUYECKHH CUTHAJ, KOTODBIN IPHUBEJIET B IBHIKE-
HUE «pblYaru» yupasiaeHus oobexToM. Takoe npeo6pasoBaHre U3 ZBONY-
HOT'O KOJia B 9JIEKTPHYECKHIA CUI'HAJI Ha3bIBAIOT NM(PO-aHAJIOIOBBIM IIpe-
obpaszoBaHueM. BrimosHsiomui Takoe npeobpazopaEve IpubOp HAa3EI-
Baercs ITATI (uudpo-ananorosslii npeo6pas3osaTeis).

IIpuGopsl, KOTOPHIE JaI0T MH(GOPMAIMIO O COCTOAHUM 00'bEKTA yIIpaB-
JIeHHd, HAshIBaloTca gaTunkamMu. OHM MOTYT MOKa3slBaTh, HaIpUMep,
TeMIeparypy, JAaBjeHue, aedopManuyu, HANPSIKEHHOCTH IOJEH U IIp.
9TH AaHHBIE HEOOXOAMMO NepefaTh KOMIBIOTEPY 0 JHHUAM o6paTHOM
cBA3u. Ec/iu noKasaHuA JaTYMKOB HMEIOT aHAJIOTOBYIO hopmy (371€eKTpH-
YeCcKHMil TOK MJM NOTEHIMAaJ), TO OHM NOJKHEI OBITH mpeoGpas3oBaHBI
B ABOMYHYIO HudpoByo hopmy. Takoe npeobpazopanye Ha3EIBAETCH aHA~
Joro-uudpoBeIiM, a npubop, ero BeimoaHaAomuii, — AIIIl (amanoro-

uudposoi npeobpaszosarens)”.

Cxema CAY

Bce ckasaHHOe OoTpa)KaeTcda B cXeMme, IpUBeJeHHOHN Ha puc. 1.15.
Taxkasa cucrema paboraeT aBTOMaTUYEeCKH, 0€3 y4acTHUs YeJioBeKa.

NINHUSA NPAMOW CBA3U

Uudposoin AHanorosbii
ynpaen. koa ynpasn. curHan

KomneloTep OBbEKT
(nporpamma » UAN »| YMPABJIEHUA
ynpasneHus)

T Oatumkm

Uucdposas ikl AHanorosas

vHpopMauua nHdopmaumsa
JINHWUS OBPATHOWM CBA3U

Puc. 1.15. Cxema cucTeMEl ABTOMATHYECKOTO YIIPABJIeHUA

"o ITAII- u AIlII-npeo6pasosanuax peus y:xe nula B yaeGauKe 114 7 Kaaceca.




1.1. ACY n CAY

analmenne B pekHMe PpeaJiIbHOI'O BpeMeHH

CucreMbl ABTOMATHYECKOr0 YIpaBJIeHuA paboTaloT B peKHMe peaib-
HOro BpemMenu. JIerKo MOHATH, YTO BCAKAA YIPaBJIAOINAA KOMaHaa 10~
»kHa 65ITE OTZjaHa BoBpeMs. JI:060i# mpolece IPOUCXOAUT C KAKONU-TO CKO-
POCTBIO, B KAKHUX-TO BPEMEHHEIX pAMKAax.

PesxuM, n1pu KOTOPOM yHIpPaBIAKIAA cUcTeMa paboraer CUH-
XPOHHO ¢ 00BEKTOM YIpAaBJIeHWHA, HA3BIBAETCA PeKHMOM pe-
aJIbHOTO BpeMeHH,

IIpu cocTaBiIeHAM NPOTPaMM YIIPaBIeHHUSA B PeaJIbHOM BDEMEHH PO~
rpaMMHCTAM OPHXOAUTCA PEIIaTh BOIPOC HE TOJBKO O TOM, B KAKOM II0-
pPAKe OTAaBaTh KOMaH/bl, HO ¥ B KAKYEe MOMEHTEI BpeMeHH 3TO [eJiaTh.
3HAYMT, CHCTEeMAa YIPaBJIEHH AOKHA B3BaUMO/IeCTBOBATE C IPUOOpOM,
OTMEepPSAIONIMM BpeMsi: 4acaMu, TaliMepoM.

HanoMHHM, YTO B COCTABE IIEPCOHAJBHOIO KOMIIBIOTEPA €CTh YCTPOM-
CTBO, Ha3EIBAEMOE TeHepaToOpoM TaKTOBOM uyacToTel. PaboTa Bcex yaJoB
KOMIIBIOTEpA CHHXPOHHUBUPYETCs II0 TAKTOBOH uacrore. Bor Ha arm
«4acel» ¥ OPHEHTHUPYeTCHA MporpaMMa YIIPaBJeHUA B PeKUMe PealbHOTO
BpPEeMEeHH.

KonTpoaneps: n mukponpoueccops: B CAY

He cnenyer nyMaTs, 4TO B CHCTEMaX aBTOMATHYECKOTO YIPaBJIEeHUSA
BCerga MCIOJb3YeTCA YHUBEPCAJBHBIA KOMNOBIOTED C IIOJHBIM KOMILIEK-
TOM BCEX YCTPOMCTB (KJIABHATYpAa, MOHUTOD U 1p.). Koreuno, 6eiBaeT u
TAKOe, HO OYeHb YAaCTO AJA 3TUX Iesell MPUMEHAIOTCA CIenUalIu3upo-
BaHHBIE YCTPOHCTBA — KOHTPOJIepsl. B ux cocrae o6a3aTeIbHO BXOAAT
mpolieccop, IaMATh 1 HeoOXoAUMEIe CPeICTBA CBA3H ¢ 00beKTOM yIIpaB-
neHusdA. Ecin ynpasisiiomas cucTeMa Bce BpeMd A0JkHaA paboTaThb 110 Of-
HOM M TOM Ke IPOrpaMMe, TO 3Ta IPOrpaMMa XPaHUTCH B IOCTOAHHOM a-
maru (II3Y).

B npocmeiiwiux cayvaax 0ns agmomamuieckozo ynpasieHus ucnoib-
3yomes MUKPONPOUeccopbl, 6CMPoeHHble 6 YNpasiiemoe Ycmpoilcmaeo.
Hanpumep, o4eHb 4aCTO MHKPOIIPOIECCOPEI IPUMEHAIOTCA B TPAHCIOPT-
HBIX CpeJCTBax: aBTOMOOMIIAX, caMoJjeTax, moesjgax. KasKabslii MHUKDO-
MIPOIEeCCOP BBINOJIHAET CBOIO OTAENBbHYIO (DYHKIMIO, ynpasiadeT paboroi
onpejeneHHOro ysna. Hanpumep, B aBTOMOOHIAX MCIONB3YETCA MUKDPO-
Ipoleccop, yipapiasiomuii paboroit kapbiopaTropa — ycTpoiicTBa, pery-
JUPYIOIIEero NoAavy TOILIMEA B BUIaTesb. Takoe aBTOMaTU4YeCKOe yIpas-
JIeHue CHHKAEeT Pacxoj roprouero, nossiaet KITII (koadhdunuesTt nones-
HOTr'O IeMCTBUSA) ABUraTeIs,




AononHeHue Kk rnaee |

CoBpeMeHHbBIE CAMOJIETHl «HAIINMUIOBAHBI» MHONOYMCJIEHHON BJIeK-
TPOHHMKOM: OT MHKPOIIPOILECCOPOB, YIPABIAIOIINX OTASIbHBIMI IPU60-
paMu, 10 60PTOBBIX KOMOBIOTEPOB, IPOKJIAALIBAIOIIMX MapIIPYT IOJe-
Ta, T. €. BRINOJHAIUX GYHKIIUA NITYpMaHA.

KopoTtko o rmasHom

ABTOMaTH3NpPOBaHHEIE cUCTEeMBI yupasienus (ACY) nomoraor yeso-
BeKy B cOope nH(MOPMATIAY U IPUHATHH YIPABIAIOIIUX PEeIIeHHH.

B cucremax aBromaruueckoro ynpasienus (CAY) sce onepanuu, cBs-
B3aHHBIE C IIPOIECCAMM YIpPaBJeHUA, IPOUCXOLAT ABTOMATHYECKH, Oea
HEINIOCPE/ICTBEHHOI'0 YYacTH#A YeJlOBeKa, [0 3apaHee COCTABIEHHOM MpPo-
rpaMmme.

B CAY Ba nuHUH NPAMON CBA3H JJIA Npeobpa3oBaHUA ABOWYHON UH-
¢dopmanuy B aHAJOTOBEIM CUrHAJ Hcnoib3yercss npubop ITAIT (mud-
POaHaJIOrOBBIN ITpeobpasoBaTesib); HA JHHAK 00pPATHOI CBA3H AJIA Tpeob-
PasoBaHM AHAJIOT0BOI'O CUI'HAJIA B IBOMYHBIH KOJ HCIIOAb3YyeTcsa mpubop
ATIIT (aranoro-uudposoii mpeobpasoBaTeis).

Ynpasnenue B CAY NPOUCXOAHUT B PeIXUMe DeaTbHOI0 BpeMeHH.

Bonpockl 1 3agaHuna

1. B ueM pasauume MeKAY aBTOMATH3UDOBAHHLEIMM CHCTEMAMHM YIDABJICHUA
(ACY) u cucremamu aBToOMaTudecKoro ynpasineaus (CAY)?

2. Kakue annapaTHble KOMIIOHEHTHI BXOAAT B CHCTEMY YVIIpABJIEHHA TeXHUUe-
CKHM YCTPOHCTBOM C IIOMOIIBIO KOMIIbIOTepa?

3. s uero HykHEI yerpoiicTsa ITATI u AIITI?

4. Yro Taxoe ynpaBJieHHe B De}KHUMe PeaJbHOr0o BpeMeHu?

5. IlpuBeinTe MPUMEPHI UCIIOJIH30BAHUA BCTPOCHHBIX B 060Dy I0BaHHE MUKDO-
NIPOIECCOPOB.

1.2. UIcnonb3oBaHuKe peKypCcUBHbIX Npoueayp

BepreMcsa Kk Borpocy 06 MCIIONIBE30BAHUHN POLEAYD IPH COCTABIEHUH
nporpaMMm yhIpaBJeHHS UCIOJHHUTENAMH aJroputTMos (cMm. § 5 Hamero
yuyebHuKa). Ho aro Gyser ocobbiil BUJ IPOLeAyp, KOTOPhle Ha3bIBAIOTCH
PEKYPCHUBHBIMH IIPOLEAYPaMH.




1.2. Ucnonb3oBaHue peKypCcMBHbIX npoueanyp

=
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(?gﬂ? PeKypCHBHOM Ha3bIBAETCA MPOIEXYpPa, B KOTOPOH MMeeTcA
: gt obpaiesue K caMoii ceGe.

He Bce yueOHBbIe UCIIOJIHHUTEH AJrOPUTMOB JONMYCKAIOT HCIIOIb30Ba"
HHe PEKYPCUBHEIX nponeayp (pexypcun). Takas BOBMOXKHOCTh HMEeTCs
B yueGHoit mporpamme «Crpesiouka», pealusyioniei OfUH U3 BADUAHTOB
rpaduyeckoro ucnonaurens aaropurmos (FPYUC)™. Ilpn nporpaMMupo-
BAHMM HEKOTODHIX 3a/aU PEKYDCHS MOMKET CIYXKHTh AJIbTePHATHBOM
OUKJIY.

IIpuBesemM IpuMep HMCHOJAbB30BaAHHA B IporpamMme JJis TPUC «Crpe-
JIOYKa» PeKyPCUBHON MpoLeAypbl BMECTO IIUKJIA.

IIycTh HauadbHOE osIoKeHus « CTpeloYKu» — IPOM3BOJIbHAA TOUKA
B TepBOii cTpoke pabouero moss, HANpaBJIeHHe «BOPaBo» (pHC. 1.16).
TpebGyeTcs MOCTPOUTH TUHUIO, MAYILYIO H3 DTO TOYKH 0 IPABOM rpaHu-
bl ob6sacTu.
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Puc. 1.16

Crayasa npuBejgeM Ha a3bike «CTPeIoUuK#» NPOrpaMMy, B KOTOPOid
HMCIIONb3YeTCA UKL,

aaropu™ IIYTh_1_0
JlaHO: UCIIONTHUTENH B TOYKe A
Hapo: BocrnpoussecTu obpaser
HAY
noka Bnepenu HE crena
HII,
mar

K
KOH

*
Enunas komteknus nudpossix o6pazosarenbubix pecypeos (EK IIOP):

http://school-collection.edu.ru/

&




dononHenume Kk rnase |

A Temneps BoCIOJIb3yeMcs PeKypCHeil, AJIs 4ero ONUIIeM IPOLeAypPy
JIMHUS_ 1.

aaroputm IIVTH 1 1
Hano: HcnonauTeNs B TOUKe A
Hapno: Bocniponssectu obpaser
HAY
mexai JIMHUSA 1
KOH

npouenypa JIMHUA 1
mar
nenau JIMHUS 1
KOHeIl MPouexypsl

B TeJie aToit mponeyphl IpUCYTCTBYeT KOMaHAa OGPAIeHUS K CAMO
cebe: nenaii JMHUA 1.

ITomarosoe ucnonHeHMe (TPACCHPOBKA) TAKOH IPOrPAMMEI HJI-
JIIOCTPUPYETCA CJIeAyIOmel TPacCMPOBOYHOM Tabiuneit B caydae, ecau
«Crpenouka» BHAUAJIE PACIIOIATAETCS 34 ABA IIIATA 0 CTEHKH.

Tpaccuposka aaropurma

Komanna IloscaenHe
HavaJjo BrIzoB nponesypsl B OCHOBHOM
nenai JIMHUSA 1 nporpamMme
mar
nenain JIMHUS 1 1-i pekypCUBHEL BEIZOB TPOIEAYPAI
mar
nemait JIMHUSA 1 2-it peKypPCUBHBIN BBIBOB IPOLEAYDPHI

Hanee BosaukHeT curyauua HE MOT'Y,
TaK KaK MCIIOJHHUTEJb AOMIIEJ 0 CTeHbl.
BrimonHenMe nporpaMMel 3aBepPIIHTCS
aBapHilHO

B arom ciiyuae saBepIeHne UCIIOJHEHUA aITOPUTMa IPOU3ONAET aBa-
puiHBIM 06pasomM (curyanua HE MOT'Y ).

Hes1o B TOM, UTO B JAHHOM AJIFOPUTME MBI IMEEM /IO ¢ GeCKOHEUHO
IIOBTOPAIOIMMCS PEeKYPCHBHBIM oOpalieHreM K IponeAype, 4TO Hexo-
nycrumo. Koandecrso obpamenunii nponesypst k camoii ce6e npu ee uc-
IIOJTHEHN M Ha3bIBAETCA 2AyO0urol pexypcuu. 'nybuHa DEKYDPCHH NOJIKHA
6b1TH KOHeuHOM. s ucnonauTenss «CTPEIOYKA» €CTEeCTBeHHBIM orpa-




1.2. Ucnonb30BaHue peKypCUBHbIX nNpouenyp

HUYEHHEM KOJIM4ecTBa obpaleHuii mpoueAyphl caMoi K cebe MOXKeT CIIy-
FKUTH TOJIBKO AOCTHKeHue cTeHsl. Ciie[0BaTe/IbHO, PEKYPCUBHEIN BBISOB
B IpolLeAype HAJO0 IOMECTUTh B KOMAHAY BeTBJIEHH#A, IPOBEPAIOIIYIO
yCJIOBHE JIOCTHKEHHUA CTeHbl. BOoT HOBBIN BADHAHT aJropuTM™Ma.

axropu™ IIVTh_1_2
Hdano: McnonHHUTENb B TOYKe A
Hazno: BocunpoussecTu obpaser
HAY
nenaun JINMHUSA 2
KOH
npouenypa JIMHUA 2
ecau suepeau HE crena
TO
mar
nexau JIMHUSA 2
BCE
KOHeI| Ipouexyphl

TpaccupoBKa 3TOr0 AJITOPUTMA IIPEJICTABJIEHA B ClIe/iyIomen Tabrune:

TpaccupoBra ajaropurma

Komannma IloscHenne
HAYAJO0
nenau JIMHUSA 2 TlepBolii BEI3OB IIPOIEAYPhI
ecam Brepenu HE crena Ia
TO
mar
penau JIMHUST 2 PexypcUBHBII BEI3OB
ecau Bruepeau HE crena Oa
TO
mar
menai JIMHUA_ 2 PeKypCHBHELH BEIZOB
ecnu Bruepenu HE crena Her
BCE
BCE
BCE IlporpaMMa  BBIIOJHMJIACH,
KOHeIl PHCYHOK MOJIYYeH




AononHexue Kk rnase |

ITockobKY B ONMCAHUM ANTOPUTMA NPUCYTCTBYET «TOYKA OCTAHOB-
KH» (ycIOBHEe OKOHYAHMA WCIOJIHEHUs AJrOPHUTMA), MCIIOJIHATEH
«Crpenoura», JOMAs 00 CTEHBI, OCTAHOBUTCH.

BosHuKaeT BOIPOC: & CTOUT JIM HOJNB30BATLCA PEKYPCHEil, eCIIX 3a4aua
peniaeTcs ¢ noMoub0 nuKaIa? HeMHOro yCcaoKHEM UCXOXHYIO 3ajauy:
mpeGyemcs nocmpoumy UKW, udYuyio 13 AaHHol moukxu, 0o npasoil
ZparuybL 06.acmu, nocie 4ezo0 UCNOAHUMENb QOLNCEH BEPHYMBCA 6 UC-
xX00nYy10 mouky A.

ITpy mcoone30BaHMM PEKYPCHM DellleHHe 3TOH 3ajaud 3amuIIeTCs
AOCTATOYHO MPOCTO, B TO BPeMA KaK HHUKJIHIECKUN AJITOPUTM I8 TAKOH
3a/1a4¥ IIOCTPOUTE HEBO3MOIKHO.

anroputm IIVTH 2
Hano: UcmoneuTeNH B TOUKe A
Hapno: Bocnpoussectu o6paser
HaY
menau JIMHUSA 3
KOH

npouexypa JIHHUA 3
ecau Buepenu HE crena
TO
mar
nenai JIMHUSA 3
NPBIXKOK

HHaye
IOBOPOT
IIOBOPOT

BCe

KOHell NPoLexyphl

Tpaccuposka anropurma IIVTH 2 nis MCXOZHOrO MHOJOMKEHHA HC-
HOJTHUTEJIA 34 AABA 1Iara /10 CTeHKHM IOKasaHa B cleyiollel Tabanme.




1.2. Ucnonb3oBaHue peKypcuBHbIX npoueayp

TpaccupoBka aaropaTMa

Komanga IloacHenune
HAYaJ0
penai JIMHUA 3 IlepBEI# BBISOB IPOLEAYPHI
ecau Bnepeau HE crena Ia
TO
mar
nenau JIMHUSA 3 PexypcuBHBI BHIZ0B
ecau Brnepenu HE crena Ha
TO
mar
penain JIMHUA 3 PeKypCcHBHBII BLIZOB
ecau suepegn HE crena Her
HHAYEe
MOBOPOT
IOBOPOT Passopor Ha 180 rpaaycos
BCE
TNPBIKOK BoaBpar B 2 IpBIXKKA
BCE B HCXOJHYVIO TOYKY
NPBIKOK
BCE
KOHeI{ IIporpaMmmMa BBITIOJTHUJIACE

Eci npy BHIIOJHEHUU IIPOLEAYPHI IPOUCXOAUT PeKypcuBHOe obpa-
[eHUe K Heil caMoil, TO 9TO 3HAYMUT, YTO HE IIPOM30IIIeJ] BHIXO/ M3 3TOM IIPO-
IeAypsl IpK OpeABIAYINEeM ofpameHnud. ITOT BBIXOJA OTKJIAAbBIBAETCA HA
Gynyiiee. 3aTeM, rocje OKOHUAHUA PEKYPCUBHBIX oOpalieHuil, BCe OTJIO-
sKeHHBIE BBIXO/IBI OTPAbaThIBAIOTCA B IOPALKE, 00PaTHOM HOPAAKY PEKyp-
CUBHBIX obpamenuii. B npuBesieHHOH mporpaMMe oTpabOTKa OTJIOMKeEH-
HBIX BLIXOJ0B HAUNHAETCA C BHIMOJHEHUA KOMAaHbI IIOBOPOT.

Taxum 06pasoM, CYIECTBYIOT 3afauH, AJIfA KOTOPBIX UCIIOJB30BAHHAE
PEeKyPCHUU TTO3BOJIAET HOJYYHUTH JOCTATOYHO KOMIOAKTHYIO 32IHCh aJro-
puTMa, B TO BPEMA KAK €ro «UKINYEeCKas Bepcus» MOXKeT OKasaThCA
aubo 0YeHb CJI0MKHOM, 1IN0 BoOOIIe He pealn3yeMou.




AononHeHue Kk rnase |

KopoTtko o rnaBHoM

PexypcusHO# HassIBaeTcA OpoLEAypPa, B KOTOPOH HMeeTcA obpaime-
HHe K caMoii cebe.

Hcnonb3oBanne peKypcHu MOKeT ObITh SKBHUBAJIEHTOM MCIIOJB30Ba-
HUIO IIMKJIA.

CymecTByioT 3azauu, AJisi KOTOPHIX PEKYPCHBHOE PeIlleHue ABIAETC
HauboJiee ONTHUMANBHLIM UIN €ANHCTBEHHO BO3ZMOKHEIM.

Bonpockl u 3agauus

1. Yro Takoe pekypcuBHAas mpoueaypa?

2. B KaKOM NOpsAJKe IPOMCXOTUT BEIXOJ M3 MOCHEAOBATEIEHOCTH PeKypCcHuB-
HbIX o6pamenmii?

= 3. TTonpobyiite pasobparses, KaKyIo 3a4a4y pemaer caenylomasa nporpaMma,

CoaeprKamas peKypCHBHYIO mpouenypy. PeannayiiTe ee B cpejie uenonauTe-

a5 «Crpenouras.

@
V)

aaroputm OUT'YPA-1
HMano: HcnonauTens B Touke A
Hapno: Bocnipoussectu obpaser
HAY
menau JIMHUA
IIOBOPOT
IOBOPOT
IOBOPOT
mar
mar
KOH

npouenypa JINHUA
ecau ernepexu HE crena
TO

mar

nenau JIMHUSA

mar
uHaYe

HOBOPOT

IOBOPOT

IOBOPOT




1.2. Ucnonb3oBaHue peKypCcUBHbIX Npoueayp

mar
mar
NOBOPOT
MOBOPOT
NOBOPOT
BCE
KOHeIll Npouexypsl

4, CocraBbTe IPOrPAMMY € PEKYPCHBHOM IIPOLEAYPO#, IO KOTOPOH MCIOJHHA-
TeNb, HAXOAAIIMICH B IPOMU3BOJILHON TOUKE II0JIA, JOH/eT 10 CTeHKH, 3aTeM
noseprerca Ha 90 rpazycoB 1o 4acoBO¥ CTpeNKe X [AOHJeT 0 KOHIA ITOH
CTeHKH BAOJb Hee. B peayiasTare OyeT HAPHUCOBAH yToOJI.




YTIPABJNNEHWE WU

KubepHeTtuyeckana mopenb ynpasneHus

Ynpaensiowmi OBLEKT, OCYLLECTBNALLMNA
obbexT ynpasneHue

OB6bEeKT, BLINOMHALWMA

O6GvekT |_| KOMaHabl ynpasneHus, —
ynpaeneHus ucnonHumerns
ansopumma ynpaeneHusi

KaHan nepegauu

MNpaMasn cBA3b  feee KOMaHz, ynpasneHus

KaHnan nepegauu
ObpatHas CBsi3b = MH(OPMaLUM O COCTOSHUU
obbekTa ynpasneHus

Anroputm | lNocnepoBaTenbHOCTb
ynpasneHus KOMaHA ynpasneHus
ABTOMaTU4ECKUE TexHWU4eckue CUCTEMBI,
cucTemsl B KOTOPbIX (hYHKLMUIO
C nporpaMMHbIM || ynpaensiouwlero obbekra

ynpasneHvem BbINOMHAET KOMNbIOTED




Cucrema
OCHOBHbIX NMOHATUM

ATNFOPUTMbI oL
Anroputmusauun
a Mcnonuutens CKN — cuctema
anroputMma KOMaHA UCMonHuTens
[uckpeTHOCTL
L CeoiicTea [TOHATHOCTb
SRR ToyHOCTB
KoHeyHoCTb
CnenoBaHue
| AnroputMmuueckue
ctp = Berenexue
Llmnkn
— CTpyKTypHas MeTtoguka anroputMu3aumm

I MocneposarensHas p.eranuaaqnn'

MocTpoekue anroputma 1 ¥
13 6a30BbIX aNrOPUTMUYECKUX OcHogHoit | | BcnomorarenbHble
CTPYKTYp: cnedosaHue, anropuTm anropuTMmel
eemaerneHue, Yukn 4 !

| MpoekTupoBaHue CBepXy BHWU3 |
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Maea ll
BeepeHue B nporpaMmmMmupoBaHue
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3a0echb Bbl y3HaerTe:

* YTO Takoe nporpaMmMmupoBaHue
* KaK CTPOSITCA BblYMCINUTENbHbIE anropuTMbl

» KaK COCTaBNsIlOTCA NporpamMmmbl
Ha s3bike [Mackanb




BeepeHue B nporpamMmmMupoBaHue

§8

Y10 Takoe nporpaMmMmupoBaHue

OcHosHble membL napazpaga:
B KMo makxue npozpammucmal,;
B 4MO MaKoe A3blK NPozpamMmuposani;
u YMo maxoe cucmema npoz2pammupoéarui.

KTo Takue nmporpaMmMHCTBI

Teneps BaM mpefcTOUT GJMIKe IMO3HAKOMHTHCS ellle ¢ OJHUM pasje-
JioM WH(pOPMATUKH, KOTOPHIi Ha3biBaeTca «[IporpaMMupoBaHue»,

VIOpaBjieHHA KOMIBHTEPOM C ILeJIbI0 PelleHUA pPas3JIH4YHBIX

N\EF? HasnaueHue NporpaMMMpoOBaHMA — DPa3paboTKa NpPOrpaMm
' é HHPOPMAIMOHHEIX 3a1a.

CnenuanucTsl, 1podeCcCHOHATBHO 3aHUMAIOINecHd IPOrPaMMHIpPOBa-
HHUEeM, Ha3hIBAIOTCs NPOrpaMMHUCTAMH. B mepBEIe roAsl cyniecTBOBAHM I
9BM ps1d HCIIONB30BAHUA KOMIILIOTEPA B 1060 06/1acTH HYKHO 65BLIO
ymeTh nporpaMmmupoBats. B 1970-1980-x rogax saunHaeT pasBUBaTh-
cA IPUKJIaJHOEe IporpaMMHoOe obecriedenne. BypHOe pacnpocTpaHeHune
npukjgagaoro 10 mponsomio ¢ noABJIeHNEM IePCOHAJBHBIX KOMIIBIO-
repos. Craso coBceM He 063aTeILHBIM YMETh IPOrPAMMHUDOBATE JJIA
TOT0, YTOOBI BOCHOJIL30BATECH KoMIbioTepoM. Jlioau, paboTaoniue Ha
KOMIIbIOTEpAaX, Das3/leJIUINCh HA IO0Jb30BaTeJeil H MpPpOorpaMMHCTOB.
B macTosmee BpeMs NoJib3oBaTesei ropasgo OoJiblie, 9eM Iporpam-
MHCTOB.

MoskeT BOBHMKHYTH BIeYaT/IeHHWe, YTO IIPOTPAMMMCTHI TeNeph yKe
u He HyxHBI! Ho KTO )Xe Torza 6yieT co3gasaTh BCe ONepallMOHHBIE CHCTe-
MBI, PeJaKTOpPkl, rpauyecKne NaKeThl, KOMIOBIOTePHBIE HI'DEI 1 MHOT'OE
apyroe? IlporpamMmmucTsi, 6e3yC/I0BHO, HY3KHBI, IPAYEM 3a/la4d, KOTO-
pble UM IPUXOAUTCS PEIIATh, CO BpEMEeHeM CTAHOBATCA BCe CIOMKHee,

IIporpamMupoBaHHe UPUHATO Pa3feiATh HA CUCTEMHOe U IPUKJIaL-
Hoe. CHCTeMHBIe POrpaMMHMCTBI 3AHUMAIOTCH PaspaboTKON CUCTEMHOTO
IIPOrpaMMHOr0 O0ecIleYeHHsI: ONePAlMOHHBIX CHCTEM, YTHJIHT H Ip.,
a TaKJ)Ke CHCTeM IporpaMMupoBaHus. [IpuMKIaqHBIe NPOrPaMMMCTHI CO-
3a10T IPUKJIALHEIE IIPOTPAMMEL: PeaKTOPhI, TAGJINYHEIE IIPOIECCOPHI,
urpsl, obydarmniue nporpaMmsl ¥ Ap. Cripoc Ha BBICOKOKBATHMDHUIIUPO-
BAHHBIX IIPOTPAMMHUCTOB, KaK CHCTEMHBIX, TAK U NPHUKJAAHBIX, OYEHb
OOJILIIION.




Y10 Takoe nporpammMmupoBsaHue

B pangHON rinaBe BRI HNO3HAKOMHTECH C IPOCTEHINIMMH NpPABHJIAMH
M IIpyeMaMy IPpOrpaMMHPOBAHMUA, 3alJIAHETE B 3TY aKTYAJLHYIO U IIpe-
CTHXKHYIO IpodeCCHOHANIBHYIO 00J1aCTh.

YTo TaKoe A3BIK nporpaMMHpPOBaHHA

Jns cocraBjieHMA NPOrpaMM CYIIECTBYIOT Pa3HOOOpA3HBIE A3BIKH
NporpaMMHPOBaAHHA.

S3bIk mporpamMmMupoBaEua — 9T0 GUKCUPOBAHHAS CHCTEMAa
o003HaYeHUH IJIA ONMCAHHMS aJTOPHTMOB M CTPYKTYP AaH-
HBIX.

3a roasl cymecTBoBaHusa OBM 0b1JI0 CO34aHO MHOT'O AI3EIKOB IIPOIPaM-
muposanusa. Haubosee usBectuslie cpeau Hux: Poprpan, [lackans, Beii-
cuk, C (Cu) n gp. PacnpocTpaHeHHBIMH SA3BIKAMHE IPOrPAMMHPOBAHUSA
ceropua asaaoTrca C++, Java, Pascal, Basic, Python.

YTo Takoe cucreMa nmporpaMmMHpOBaAHHUA

JIns co3paHns ¥ HCIIOJHEHUA Ha KOMIBIOTEPEe IPOrPaMMBI, HAIlMCaH-
HO# Ha SA3BIKe IPOTPAMMMPOBAHUA, MCIOIL3YIOTCA CHCTeMBI IPOrpam-
MHPOBAHHIA.

Cucrema mporpaMMHpOBaHMA — BTO IporpaMMmHoe obecme-
YeHHe KOMIBIOTepa, IpeJHasHadYeHHoe A pa3paboTkm, OT-
JIaJKH ¥ HCIIOJTHEHUA IIPOrpaMM, 3alIMCAHHLIX Ha OIIpe/esIeH-
HOM $I3bIK€e IPOrPAMMHUPOBAHMUA.

CymectBylor cucreMsl nmporpammupoBanus Ha Ilackane, Beificuke
1 IPYTrUX A3bIKaX.

B nanHO# rnase peub 6yZeT UATH O CPeACTBaX U CIIocobax yHUBEpCallb-
HOTr'0 IIPOrPpaMMHPOBAHHSA — HE OPHEHTHPOBAHHOI'O HA KAKYIO-TO Y3KYIO
npuknaagayo obnacts. IIpumMepom y3KOCHEMUATA3UPOBAHHOIO IIPO-
rpaMMHupoBaHusA fBAfAerca Web-nmporpamMmmMmupoBanne, OpPUEHTHDPOBAH-
Hoe Ha cosnanne Web-caiiros. [lnsa aTux menaeil, Haupumep, UCIOIbL3yeT-
cqa a3bIk JavaScript. fIzsikm [Tackans, Belicuk, Cu orHOCATCA K YHnCay
YHHBEPCAJBHBIX A3BIKOB IPOrpaMMHPOBAHNA.

Paspa6oTxa y11060¥ IporpaMMbl HAUXHAETCA ¢ HOCTPOEHUA aJIIOPHUT-
Ma pemeHudA 3agaun. Huxe Mbl 00cyiuM 0COGEHHOCTH aJrOPHUTMOB pe-
meHusd 3axad o6paborku nadOpMAaIEE HA KOMIIbLIOTEpe.




BeepeHue B nporpaMmmMmupoBaHue

KopoTtko o rnaBHom

IIporpaMMupoBaEKe — 06JIacTh HHPOPMATHKH, IOCBAIIeHHAA paspa-
60TKe IpOorpaMM yIIpaBJeHHI KOMIBIOTEPOM C IeJIbI0 PEeIlleHUs pasjiny-
HbIX HHOQOPMAIIMOHHEBIX 3a7a4.

IIporpammupoBanue ObIBA€T CHCTEMHBIM U IIPUKJIAJHBIM,

ITackans, Beiicuk, Cu, PopTpadH — 3TO YHHUBEpPCAJbHbIE A3BIKH IPO-
TpPaMMHAPOBAaHMSA.

CucreMa nporpaMMHMpOBAHMS — 3TO NpOrpaMMHOe ofecreyeHue
KOMIIBIOTEpAa, IpeJHasHayYeHHoOe IJIA paapaﬁo'nm, OTJIAgKH H HCIOJIHe-
HHUA [IporpaMM, 3allMCAHHBIX Ha OIpeeJIeHHOM A3bIKe NporpaMmMHpO-
BaHHA.

Bonpocb! 1 3apanus

1. Yro Takoe nporpaMMupoBanue?

2. Kakwe 3aiaun peliamT CHCTeMHEIE U NPUKJIAAHEIE IPOrPAMMUCTEI?
3. HasoBute HanboJiee pacnpocTpaHeHHEIEe A3LIKH IPOrPDAMMUPOBAHMA.
4. B ueM coCcTOUT HA3HAYEHHE CHUCTEM IIPOrpaMMHUPOBAHUA?

M EK LIOP: uacTs 2, rnaga 6, § 32. LIOP Ne 2, 5.

§9

Anroputmbl padboTbl C BeNUMYuHamMm

OcrosHble membL napazpaga:

B KOMNbIOMEp KaK UCNOAHUMENLb ANZ0PUMMOE;
6eJLUNUHDL: KOHCMAHMbL U NepeMeHHbLe;
cucmema Komano;

Komanda npuceausanus;
KomaHoa egoda;
Komanda evieoda.

KoMnsioTep Kak MCIIOJHUTENb AJTOPUTMORB

Bawm yxe m3BeCTHO, YTO BCAKHI aJITODHTM COCTaBJIAETCHA AJA KOH-
KPeTHOI'0 UCHONHUTeNsA. Tenepb 8 kavecmeae ucnoinumens mol 6ydem
paccmampusams KOMNblomep, OCHAUW,eHHbLIL cuCmeMmoll npozpammupo-
BAHUSA HA ONpedesleHHOM A3blKe.




AnroputMbl paboTbl C BENUYMHAMW

KoMnpioTep-HCIOJHUATE b pafoTaeT ¢ OIpeie/IeHHBIMHA JaHHBIMH 110
ompejleleHHOM nporpamme. JlaHHBIe — 3TO MHOXKECTBO BeJIMUMH.

BennuuHBI: KOHCTAHTHI H nepeMeHHbIe

Komnsrorep paboraer ¢ uadopmanueit, xpaHameiica B ero naMaTu.
OTpenbHEBI HHGOPMAIIMOHHEIN 00BEKT (UHCI0, CHMBOJI, CTPOKA, Tabau-
11a ¥ p.) Ha3bIBaeTCA BEJIMYUHOIM.

Beakasa ofpabaTbiBaeMasi porpaMMoi BelIHWYHHA 3aHUMAaeT
cBoe MecTo ([oJie) B MaMATH KOMIbIOTepa. SHAYEeHHe BeJIUIH-
HBI — 3TO HHpOPMAIUA, XPAHNMAA B 9TOM IIOJIe TaMATH.

CyIIecTBYIOT MPU OCHOBHbLX MUNA 6eAUYUH, C KOTOPBIMH paboTaeT
KOMIIBIOTED: YHCJIOBOM, CHMBOJBHBIN 1 Joruueckuii. ayuas 6asnl fan-
HBEIX U 3JIEKTPOHHbIE TAOJIUIBI, BEI Y2Ke BCTPeYaauch C 9THMHU THIIAMH.
B ganHOiI raBe MBI 6VAeM CTPOHTE aJrOPUTMEI, paboTalomiue ¢ Yuco-
BBIMH BEJIMUMHAMM.

YucaoBble BEJIHYUHBI B IPOrPaMMHUPOBAHUH, TAK XKe KaK U MareMa-
THYeCKHe BeJMYMHBI, JeJATCA Ha lIepeMeHHbIe U KOHCTaHThI (IIOCTOAH-
gbie). Hanpumep, B dpopmyne (a? — 2ab + b?) a, b — nepemenssie, 2 —
KOHCTAHTA.

KoHCTAaHTBI 3alIMCBIBAIOTCA B AJNTOPUTMAX CBOHMMH JeCATHYHBIMH
3HauyeHUAMH, HanpuMmep: 23, 3.5, 34. 3HaueHHe KOHCTAHTHI XPAHUTCH B
BBIJIEJIEHHOM ITO/] Hee A4YeiiKe MAMATH U OCTAETCH HEM3MEHHBIM B TeUeHHe
paboThI NIPOTPAMMEI.

Ilepemennsie B IPOrpaMMUAPOBAHNH, KAK U B MaTeMaTHKe, 0003HAYAIOT-
CAl CHMBOJIMYECKUMHU MMEHAMH. DTH MMeHAa HasbIBaloT HAeHTH(hHKaTOpaMH
(oT ryIaroyia «MAEHTH(PUIMPOBATL», UTO 3HAYUT «0003HAUATE», «CHMBOJIH-
aupoBarb»). UpeHTdUKATOD MOMKeT OBITH ONHOH GYKBOW, MHOMECTBOM
6ykB, coueranueM OyKB u nudp u 7. A. [I[pumepsr naeaTHDUKATOPOB: A, X,
B3, prim, r25u 1. 1.

Cucrema KOMaH/

Bam m3BecTHO, 4TO BCAKHMI AJITOPUTM CTPOHUTCH HMCXOAA U3 CHCTEMBL
KOMaH/JI MCIIOJIHUTEJIA, OJA KOTOPOTO OH NpeJHasHa4deH. JIxo6oit anro-
PHTM paﬁo*rm C BeJIMYMHAMH MOKeT OBITH COCTABJIEH U3 CIAeLYIONIHX KO-

.
.

npucBauBaHHE;

BBOJ;

BEIBOJ;

obpaleHue K BCIIOMOIaTeIbHOMY aJITOPUTMY;
UK

BeTBJIEHHE.

2
)
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Beepnexnue B nporpaMmmMmupoBaHue

9TH KOMAHABI CYIIECTBYIOT BO BCEeX #ABBIKAX, NOAAEPKUBAIONINX
CTPYKTypHOe nmporpammupoBanue: B Ilackaine, Cu u ap.
Komanna npucsauBanusg

KoMaHza nIpucBanBaHUA — O/IHA M3 OCHOBHBLIX KOMAHJ] B aJITOPHTMAax
paboThI ¢ BeIMYMHAMHU. 3alIUCEIBATE €e MBI OyieM Tak:

<IepeMeHHas™>:=<BblpaKeHue>
SHAYOK «:=» YMTAETCA «IPHACBOUTHL»., Hanpumep:
Z:=X+Y

KomnsioTep cHaYaa BIYUCIAET BhIpajkeHue, 3aTeM pe3ysbTaT IpH-
CBauBaeT NMEPEMEHHOM, CTOAIIEH cIeBa OT 3HaKa «:=».

Ecau no BeIONIHEHUS 9TOW KOMAHIBI COAEDIKUMOE SAYeeK, COOTBeT-
CTBYIOIIUX NepeMeHHBIM X, Y, Z, ObLJIO TAKHM:

X 2 Y 5 Z =

TO IIOCJI€ BBINNOJHEHUA KOMaHIbI OHO CTAHeT CJIeJYIOIIAM:

X 2 p 5 Z 7

IIpouepk B sAueiike Z 0603HAYAET, YTO HAYAJLHOE YHCJIO B Heif
MOKeT OBITE J1066IM. OHO He UMeeT 3HAYEHUHA JJIA pe3yJabTaTa JaHHOK
KOMaHJEI.

Ecau cneBa oT 3HaKa MPUCBAMBAHMA CTOUT YMUCJIOBAs NepeMeHHas,
a cupaBa — BBIpaKeHHe, onpeliesIdiolee NOPAJA0K BEIYACIEHUA YHCIIO-
BOM BeJITMYMHEI, TO TAKYIO KOMAaH/ly HAa3bIBAIOT apu(pMeTHIecKOH KOMaH-
[0 MPpHCBAHBAHUA, a4 BRIpAXKeHHEe — apudMeTHIeCKHM BhIpakeHHeM.

B uacrHOM ciyuae apudMeTHUYECKOE BEIDAYKeHHe B IPaBOii UacTH ore-
paTopa IpUCBaMBaHHUA MOKeT ObITH IPEACTABJIEHO OJHOM NepeMeHHOH
WJIM OlHOM KoHcTaHTOoi. Hanpumep:

X:=
Y:=

Komanaa BBona

"'e \ ﬁ 3HauYeHUs NEePEeMEHHBIX, SABJSIONIMXCS WCXONHBIMHU JAHHEI-
! %_ MH pelnaeMoi 3aavuu, KaK IPaBUJIO, 3a4al0TCA BBOAOM.

KOM&M& BBOIA B OIINCAHHAX AJTrOPHTMOB BBITVIAIHAT TaK:
BBOJI <CIIMCOK IIepeMeHHBIX>,




AnroputmMel paboTbl C BeNMYMHaAMu

Hanpumep:
BBOO A, B,C

ITonesosaTenio ya0o0HO, ecam BBOJ AAHHBIX OPraHM30BaH B DeXuMe
JAuajora, Koraa o KOMaH[e BBOJA KOMIbBIOTED NpephIBaeT BHINOJIHEHNE
NPOrpaMMBbI | JKAeT AeicTBuil moabaoBaresd. Ilonb3oBaTens J0KeH Ha-
OpaTh HA KJABUATYPE BBOJUMEIE 3HAUCHNA NePeMeHHbBIX ¥ HajKaThb KJIaBu-
mry <BBOJI>. BeeieHHEIe 3HAUEHUS NIPHCBOATCH COOTBETCTBYIOIIHM IIe-
PeMeHHBIM U3 CIIMCKA BBOJIA, ¥ BHIIIOJIHEHNE IIPOrPAMMBI IIPOAOJIMKHUTCH.

BoT cxema BBIIOJHEHUSA [IPUBEAEHHON BEIIIE KOMAaH/bI.
1. IlaMATE 10 BRINOJHEHUA KOMAaHIbI:

A = B — C —

2. ITpoueccop KOMIBIOTEPA IIOJIYYHJ KoMaHay 660d A, B, C, npepsad
cBOIO paboTy M KAET AeHCTBUH H0Ib30BATEJIA.
3. [TonbsoBaresb HabupaeT Ha KJIaBUaType:
135

u HakuMaer Kaasumy <BBOJI> (<Enter>).
4, TlamMATs NOCJIe BBIITOJTHEHU A KOMaHbI:

5. ITpomneccop NepexoAuT K BHIMOJHEHHUIO ClIeAyIonieil KOMaH bl IIPo-
rpaMMbl.
IIpH BEITOTHEHUH MYHKTA 3 BBOAUMBIE YHCJIA JOJIKHBI OBITH OTAEJIeHbI
APYT OT Apyra KaKuMHu-BEUOyAb pasaennreaaMu. O6br4HO 9TO TPOGEIbI.
W3 cKa3aHHOTO BRIIIE MOXKHO CIeIaTh BEIBOM:

)
L.

HGPEMEHHHG BeJIUYMHEI OOJYYalT KOHKPETHBIE 3HaA4YeHHSA
B pe3yJibTaTe BBINOJIHEHWA KOMaHAbl IPUCBAHBAHUA WJIH KO-
MaH/bI BBOJA.

Ecnm mepemMeHHOUW BeJlWUYMHEe He NMPHUCBOEHO HUKAKOTO 3HAYEHUS
(MM He BBeJIeHO), TO OHA ABJIAETCHA HeolpexeJdeHHoi. MHaue rosops,
HHAYEero HeJIb3d CKAa3aTh 0 TOM, KAKOe 3HaUeHUe UMeeT 9Ta IepeMeHHas.

Komanna BeIBOJA

PeaynbTaTel pemieHus 3afayd cooOIIaloTCs KOMIIBIOTEPOM
[I0JIB30BATEJI0 IYTEeM BEINOJHEHUST KOMAaH/AbI BEIBOJA.




@
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BeeneHue B nporpamMmmMmupoBaHue

Komanja BeIBOA B arOPpUTMAX 3alIUCHIBAETCSA TAK:

BBIBOJ <CIIMCOK BBIBOJA™>

Hanpumep:
BeIBOA X1, X2

Ilo aroit komaHze 3HaYeHUA NepeMeHHLIX X1 1 X2 GyAyT BEIHECEHEI
Ha YCTPOMCTBO BRIBOAA (Halle BCero aTo 3KpaH).

O apyrux KomMaHAaX, IPUMEHAEMBIX B ATOPUTMAX PAGOTHI € BETHYH-
HaMH, BEI Y3HAETe 1no3xe.

KopoTtko o rnaBHom

JIx060#t anroput™M pabGoThl ¢ BEJIMYMHAMH MOMKET OBITH COCTABJIECH M3
CHAeAYIOIMX KOMaH/l: IPUCBANBAHNE; BBOA; BBIBOJ; 0OpallieHue K BCIIOMO-
raTeJbHOMY AJI'OPHUTMY; IIHKJI; BeTBJICHHE.

IIporpamMmma j12 KOMIIBIOTEPA — 3TO AJTOPHTM, 3aIMCAHHEIN HA A3bI-
Ke IporpaMMUpPOBAHHA,

$13BIK IpOorpaMMUpPOBaHUA — 3TO GHKCHPOBAHHASA CHCTeMa 0603HATe-
HUH JJIsI ONUCAHUSA AJITOPUTMOB U CTPYKTYP JaHHEIX.

Besikasi o6pabaTeiBaeMas mpOrpaMMoil BeIMUMHA 3aHEMAET onpezae-
JIEHHOE I10JI€ B IAMATH KOMIIbIOTePa. 3HAYEHUE BeTHIUHbBI — 9TO HHPOD-
Manus, XpaHUMAas B 3TOM II0JIe.

IlepemenHas BeJMYHHA NOJNyYaeT 3HAUEHHE B PE3Y/ILTATE BHIIOJIHE-
HUA KOMaHAB! IPUCBAaUBAHUS WJIM KOMAH bl BBOJA.

PDopMaT KOMaH/AbI IPUCBANBAHUS:

<IlepeMeHHas>:=<BbIpaxKeHHe>
Cuayana BeEIYHCISETCSH BBEIDaXKeHHue, 3aTeM IIOJyYeHHOe 3HAYeHHe IIpPH-

CBaMBaeTCHd IIepeMeHHOH.

BBoa — 310 3aHeceHne JaHHBIX ¢ BHEIIHAX YCTPORCTS B OIlePATUBHYIO
IaMATh KOMIboTepa. McxXoHbIe JaHHEIE [JIs PeIleHUs 3aJa4y 0OBIYHO
3a7a10TCSI BBOJIOM.

PeaysiberarTel pemieEuMsa 3ajauyd BBIHOCATCS HAa YCTpOMCTBa BBIBOJA
(MOHMTOD, IPUHTED) N0 KOMAaHJe BHIBOAA.

Bonpocekl 1 3aganus

1. Yro Ttakoe Besuuynna? UeM OTIIMIAIOTCA IEPEMEHHBIE W TOCTOSHHBIC BEJIH-
quHBI?

2. Yem onpenensierca 3HaueHne BeTHUMHEL?
3. Kakue cymecTByIOT OCHOBHBIE THITBI BEIMYHH B IIPOrpPAMMHpPOBaHA#?




JIHeliHbIe BbIMUCNUTEbHbIE aNroOpPUTMbl

4. Kak sanuceIBaeTCH KOMAaH/1a IPUCBAXBAHUA?

5. Yto taxoe Beox? Kak sanuceisaercsa KoMaH[a BBoaa?

6. Uto Taxoe Beisoa? Kak sanuceiBaeTca KOMaHIA BeIBOJAAT?

7. BcxemaTuueckoM BHjie (KaK 3TO cAeaaHo B naparpade) orpasure MsMeHEHU S o

3HAYEeHUH B AUeHKaX, COOTBETCTBYIOIMUX IepeMeHHbIM A U B, B Xoze mocie-
JIOBATeILHOI'O BEINOJHEHUA KOMAH/ IPUCBAUBAHNA:

1) A:=1 2) A=1 3) A==
B:=2 B:=2 B:=2
A:=A+B C:= A:=A+B
B:=2%A A:=B B:=A-B

B:=C A:=A-B

8. BMeCcTO MHOTOTOYHA BIMIIKATE B AJITOPUTM HECKOJbKO KOMaH/ IpUCBANBA-
HHS, B Pe3yJbTATE UYEro AOJKeH IOJYYUTHCH AJIOPUTM BO3BeJeHHA B
YeTBEpPTYIO CTeNeHb BBEAEHHOTO YmcJa (AONONHUTEIbHBIEe IePeMeHHbIe He

MCIOJIB30BaTh):
BBOO A ... BEIBOT A
EK LIOP: yactb 2, rnasa 6, § 33. LIOP Ne 2, 7. M
§10

JIuHelHbIe BblYUCUTE IbHbIE aNirOPUTMBbI

OcHosHble membL napazpaga:
B npuceaueaHue; ceollcmea npuceausans;
= 00MeH 3HAUCHUAMU O8YX NepemMeHHbLY;
® onucanue AUHEHO020 8blYUCIUMEeNbHOZ0 al20pumma.

IlpucsauBanue. CBoiicTBa MpHCBAMBAHHUA

ITockonbKY NpUCBAMBAHME SBISETCHA BajkHeiImeil omepaiueit B aj-
roputMax, paboTanImux ¢ BeJIMYMHAMM, IIOTOBOPHM O Hel Gojiee mOA-
pobHo.




BesepgeHue B nporpammupoBaHme

IlepemenHas BesmumHA nojay4dyaeT 3HAYEHHWEe B pe3yJibTare
IIpuCcBaMBaHHUA. )

IlpucBanBanye MPOU3BOAUTCS KOMIIBIOTEPOM OpH BBITOJHEHUN O]-
HOM M3 ABYX KOMAaHJ K3 IPEJCTABICHHON BHIIE CHCTEMBI KOMaH/I: KO-
MaHAbl IPDUCBAMBAHUSA WUJIA KOMAH/ILI BEOA.

Paccmorpum nocste1oBaTeIbHOCTS BBITTOTHEHN A YeTHIPEeX KOMAaH/JI IpHu-
CBAMBaHHA, B KOTOPBIX YYaCTBYIOT ABe NepeMeHHble: @ u b. B npuseen-
HO# HUKe Tab/uIe NPOTUB Kask [0l KOMaHAbl YKA3BIBAIOTCA 3HAYCHMS I1e-
PEMEHHBIX, KOTOPBIe YCTAHABJIMBAIOTCS IIOCJIE €€ BBINMOJHeHHWsi. Taxas
Tab/una HAa3kIBAETCS TPACCHPOBOYHOM Tadaueit, a Ipoliecc ee 3amnoJiHe-
HUS HA3bIBAETCS TPACCHPOBKOM AJITOPUTMA.

Komanna a b
a:=1 1 st
b:=2%a 1 2
a:=b 2 2
b:=a+b 2 4

ITpouepk B Tabauue ozHAUYaeT HEONpeAETCHHOE 3HAUECHUE nepeMeH-
Hoii. KoHeuHEkle 3HAUEHN S, KOTODBIE IOJIYYAIOT IEPEMEHHEIe @ 1 b, coort-
BETCTBEHHO paBHEI 2 11 4.

9TOT NpUMep HILIIOCTPUPYET TPU OCHOBHEIX CBOMCTBA IpUCBAUBAHUSA.
Bor aTu cBoiicTra:

1) moka nepeMeHHOI He IPUCBOEHO 3HAUYEHUE, OHA OCTAETCSH Heompe-
OeJIeHHOMH;

2) 3HaueHMe, IPUCBOEHHOE IIePEMeHHOI], COXpaHAeTCSH BIJIOTh [0 BbI-
HOJTHEHU s CJIEAYIOIIEro NPHUCBAUBAHUA JTOM IEepeMeHHOH HOBOI'O
3HAUYEHUS;

3) HOBOe 3HaYeHNe, IPUCBOEHHOE IIEPEMEHHOH, 3aMeHseT ee TIpeabi-
Ayiilee 3HAYEHHE.

O6men 3HAYEHHAMH ABYX NepeMeHHbIX

PaccmoTpum ernje oiuH OueHb 10JI€3HEIIH AITOPHTM, © KOTOPBIM IIPH ITPO-
TPaMMHPOBAHMH YACTO NPUXOAUTCA BCTpedaTheA. JIaHbI IBe TepeMeHHEIe
BeymumEBL: X u Y. Tpebyerca npoussecTr Mesxy HUMHU OOMEH 3HAUCHM -




JInHelHbIe BbIYUCTUTEIbHbIE aNropuTMBbI

mu. Hanpumep, ecii nepBoHavaisHo 66010 X = 1; Y = 2, To mocsie obmena
JoJkHO cTaThk: X =2, Y =1,

Xoporum aHAJIOTOM JJIS PElIeHus TAKO! 3aa4y ABJIAETCA CIeAyIomasn:
JaHbl IBA CTAKAHA, B IEPBOM — MOJIOKO, BO BTOPOM — Boza; Tpebyercs mpo-
H3BeCTH 00MEH UX CO/IeP:KHMBIM. BCAKOMY ACHO, YTO B 9TOM CJaydae HY»KeH
JIONIOJTHHATEILHEIN, TPEeTUH, IycTol crakad. [locnenoaTeIbHOCTE AeCTBHH
OyAeT caeayoLen:

1) nepenuTs n3 1-ro crakasa B 3-1;
2) nepenuTh U3 2-Tr0 cTakaHa B 1-i1;
3) mepeauTh U3 3-T0 CTAKAHA BO 2-i1.

Ilens gocTurayTal

IIo amanorum AJia oOMeHAa 3HAYEHUAMH JBYX NepeMeHHBIX HYKHAa
TpeThs JAONOJHUTeNbHAA nepemennas. Hasosem ee Z. Torzaa s3ajaqa pe-
IaeTcsd IMOCAeN0BATEJIBHBIM BBINOJHEHHEM TpeX ONepaTOpOB IIPHCBAM-
Bauu# (MycTh HaUaMbHbLIe 3HaueHns 1 1 2 1 mepeMeHHbIX X u Y 3ana-
IOTCH BBOJOM):

Komanna X Y z
Beog X, Y 1 2 -
Zy= 1 2 1
X:=Y 2 2 1
Yi= 2 1 1
BeiBOA X, Y 2 1 1

JeiicTBUTENBHO, B HTOle HepeMeHHEIe X ¥ Y MOMEHANUCHh 3HAUCHU A
mu. Ha axpan 6yayT BeiBeieHb! 3Hayenna X u Y: 2, 1. B rpaccupoBoUHOM
TabauIe BEIBOJAUMEIE 3HAYEHUA BhIIeJIeHbI dKUPHBIM IIPU(TOM.

AHanorus co CTaKaHAMH He COBCEM TOYHA B TOM CMEICJIe, YTO IPH I1e-
pelMBAHUY U3 OZHOTO CTAKAHA B JPYroil ImepBhI# CTAHOBUTCS MYCTHIM.
B pesyasTare ke npucBanBaauda (X:=Y) nepemeHHasd, CTOALIAA cIpaBa
(Y), coxpansieT cBOe 3HAUYESHHE.

Onucanue JHHEHHOTO BEIYHCINTEJILHOTO aJropuTMa

AJIropUTMBI, PE3YJILTATAMHY BEIMIOJIHEHUA KOTOPBIX ABIAIOTCH YHCIIO-
Bble BeJIMYMHBI, OYJEeM Ha3bIBATHL BBIYHCIATENbHBIMH AJTOPUTMAMHU.
PaccMoTpuM mpuMep PelIeHHs caeAyiolleil MaTreMaTHYecKOH 3amadu:
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BeegeHuve B nporpaMmmMmupoBaHue

JIaHBI IBE IPOCTHIE APOOH; HOJIYYHUTH AP00h, ABIAIOIYIOCS Pe3yIbTATOM
AeJeHus OJHOM Ha IPYTIyIo.

B mKxonbHOM yueOHMKe MaTeMATHKH IPABUJIA JeJleHUsA OObIKHOBEH-
HBIX Apo0Oe# OMHCAaHbI TAK:

1. Yucnurens nepBoil Apoby YMHOMKUTH Ha 3HAMEHAaTeJIb BTOPOI.

2. 3namMeHaTeNb IEPBOH APO6H YMHOIKHUTE Ha THCTHTEIb BTOPO.

3. Banucars Apobb, YHCIUTE]EM KOTODOil ABISETCA PE3YJBbTAT BbI-
IIOJIHEHUA TYHKTa 1, a 3HAMeHaTejleM — pPe3yJIbTaT BBINOJHEHUA
OyHKTa 2.

B anrebpandeckoii popme 9TO BBITJIAAAT CAEAYIONIMM 06pasom:

Tenepr mocTpomm anropuT™ JeneHus Apobeil AAA KOMIIBIOTEpA.
B aToM anropurme coxpaHuM Te ke 0603HAYEHUS JJIA IePEeMEeHHBIX, KO-
TOpbI€ MCIIOJIb30BAHbI B 3alIMCAHHON BeIme ¢opMmyse. UeXonHbpIMH gaH-
HBIMH ABJAIOTCA [eJOYHCIeHHbIe IepeMeHHEbIe a, b, ¢, d. PeaynpraTom —
TaKXe [eJible BeJJWYUHEL M U 1.

Huixe anropuTMm npejcraBiieH B ABYX (GOpMax: B BHAE OJIOK-CXeMbI
# Ha AnropurTMudeckoM aasike (AS).

Paubiie npAMOyroJbHEK B CXeMaX aJrOPUTMOB YIIPABJIEHUS MEI Ha-
3bIBANM GIOKOM IpPOCTOH KOMAaHABI. I BEIYMCIUTEIBHBIX AJITOPHUT-
MOB TaKOM IIPOCTO KOMaH0} ABJIAETCA KOMaHAa npucsauBauus. [Ipsa-
MO- YPOJIbHUK Oydem Ha3bl8amb OA0KOM NPUCBAUBAHUS, UIU BbIYUCIU-
menvbHoiM Onokom. B ¢opme napaienorpaMma pHcyeTrcs GJIOK
BBOJA/BBIBOJIA. [lo/yUeHHBIN aIrOPUTM MMeeT JUHEHHYIO CTPYKTYDY
(puc. 2.1).

aar [lenenune apobeit
uex a,b,c,d,m,n

L

HAY /BBOA @, b, c,d ]
BBOA @, b, c,d v
mi=axd
n:=bxc
BbIBO% M,

KOH

I

Puc. 2.1. Biok-cxema
ajropurMa geneHus apobei




JInHeiHbIe BbIYUCUTENIbHBIE aNroPUTMBb!

B anropurme Ha ASl cTpoka, croAmas mocse 3aroJoBKa aJropuTMa,
Ha3bIBAETCA OMHCAHHEM mnmepeMeHHbIX. Clny:Ke0HOe CJIO0BO el 03HAYaeT
LeJblil TUI. BeIMumHE 9TOr0 THIIA MOTYT HMETE TOJIBKO [EeJIOYNCICHHEIE
3HAUYEHUA.

Onucanve nepeMeHHBIX BMEeT BH:

<THII IePEMeHHBIX > <CIHCOK IIepeMeHHBIX >

CnucoK nepeMeHHEIX BKJIIOYAET BCe epeMeHHbIe BeJINYUHE] JaHHOTO
THAna, obpabarsiBaeMbie B AJTOPUTME.

B Oiok-cxemMax THIBI HepeMeHHBIX He YKa3bIBAIOTCH, HO TMOMA-
pasymeBaroTcA. 3anuck ajropurma Ha ASl 6auske mo gopme K A3bBIKAM
IPOTPAMMMPOBAHUS, YeM BJIOK-CXeMBbI.

KopoTtko o rnaBHoM

OcHOBHBIE CBOMCTBA NPHUCBAMBAHNA!

e 3HaYEHMe IePeMEeHHOH He OIpe/ieJIeHO, eCJIU eif He IIPUCBOEHO
HUKAaKOI0 3HAUYEeHUHA;

e HOBOe 3Ha4YeHHe, IPHCBAWBaeMOe IePEMEeHHOH, 3aMeHAeT ee
cTapoe 3HAUYEHHE;

e IIPHCBOEHHOE NepeMeHHOH 3HaYeHHe COXPAaHAETCA B Hell BILIOTH
JIO HOBOT'O INPUCBAUBAHUA.

OOMeH 3HAUEHUAMHU ABYX NepeMeHHbIX MOXXHO NPOM3BOJAUTE uepes
TPeThIO JONMOJHUTENBHYIO MEPeMeHHVIO.

TpaccupoBouHaa TA6IMIA MCIIOIB3YETCH IJIA « DYYHOTO» UCIIOTHEHUA
aJITOPUTMA C IIEJIBIO €r0 IPOBEPKH.

B anropurMax Ha ASl yKaseIBaoTCA TUIILI BCeX NepeMeHHbIX. Takoe
YKasaHHe Ha3bIBAETCS ONMCAHUEM ITePeMeHHBIX.

YucnoBble BeJIMYNHBI, IPUHUMAIOIMAE TOJILKO eJIOYMCIeHHbIe 3Ha-
YEeHU A, ONUCHIBAIOTCA C IIOMOIIBLIO CIyKeDHOro caoBa e (Lesbrii).

Bonpocbi 1 3aganun

1. Y3 kaKuX KOMaHJI COCTABJIACTCH JIMHEHHBIN BRIUUCIUTEILHEIH aaropuTm?
2. Yro raxoe rpaccuposka? Kak ona mpoussogurcs?
3. B KaKoM ciiyuae 3HaYEHHUE TIePEMEeHHO CUMTATCH HeOnpeeleHHEM ?

4. Yo NpOMCXOAMT C IPeABIAYINM 3HAYEHNEM IIePEeMEHHOM TOCIe TPUCBANBA-
HUA eil HOBOTO 3HAYEHHA?

5. Kak BBl aymaeTe, MOXHO JIM MCIOJbL30BATH B BBIPAYKEHHH OIEPATODA
OPUCBAMBAHUSA HeONpeleJeHHYIo nepeMenHy0? K KakuM nocneacTBuaM aTo
MOKEeT IpHBecTH?

6. Hanumure na ASl ajropurm ciaoxenus ABYX IPOCTHIX aApobeii (6e3 coxpa-
IeHus Apobu).

V)
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BeepeHue B nporpamMmmMupoBaHue

o 7. HanumuTe Ha Afl ai1ropuT™ BEIYHCIeHUS Y 110 hopmy.e
y=(1-x*+5x"%

rAe X — 3ajaHHOe IEejoe YHCJI0. YUTHTe CieAyINlHe OorpaHudYeHHsA: 1) B
apudMeTHUeCKUX BhIPAMKEHUAX MOMCHO HCIIOIb30BATH TOJILKO ONEPAIAY CJI0-
JKEeHUs, BEIUMTAHUSA M YMHOMKEHHA; 2) Kak/Joe BhIpajKeHHe MOMKeT cojiep-
JKATH TOJBKO OJHY ApH(pMeTHUecKyio onepanuio. BeINOJHUTE TPACCHPDOBKY
ajropuTMa npu x = 2.

o 8. Tlonbaysack OTpAHRYEHUSMHE IIPeABLIAYINEeH 3a1a4H, HATUITATe Hanboiee Ko-
POTKHE aJIrOPUTMEI BEIYUCICHUA BRIPAYKEeHWH!
: G SN | L | SRR |
y=x3 y=2 3 Yy=x ', y=x".
ITocrapaiiTecs MCHONB30BATE MUHUMAJNBHOE KOJIMUECTBO JONOJHHUTEALHEIX
IepeMeHHBIX. BEITOJIHUTE TPACCHPOBKY aJINOPUTMOB.

9. BanumuTe AJrOPHUTM IUKJIHYeCKOro oOMeHa 3HAUYEHWAMH TPeX IepeMeH-
HBIX A, B, C. CxeMa uKJIHYECKOro obMeHa:

A—» B —C
Hanpuwmep, ecan go obmena 6wino: A=1, B=2, C =3, To nocie oGMeHa

IoJKHO cTaTh: A =3, B=1, C = 2. BeinonHUTEe TDACCUPOBKY.

W EKLOP: vacts 2, masa 6, § 34. LIOP Ne 9, 10.

§ 11

3HaAKOMCTBO C a3bikoM lMackane

OcHosHble meMblL napazpagpa:

B03HUKHOBEHUE W HAZHAYEeHUe HGCPCGM,'
cmpyxmypa npozpa.umm Ha Hacmme;
onepamopbwi 8600a, 6b.600a, NPUCBAUBAHUA;
npasuaa 3anucu apupmemuiecKux 8vlpajiceHull;
nynkmyayus ITackans.

BosankHOBeHHe H HasHavyenne Ilackana

ITocye Toro xax IIOCTPOEH AJITOPHUTM pellleHndA 3a1a4M, COCTaABJIAETCH
nporpaMmMa Ha onpeaesijeHHOM A3BIKe IPporpaMMHPOBaHMA.




3HaKOMCTBO C a3bikom Mackans

Cpeau coBpeMeHHBIX S3BIKOB MPOrPAMMHPOBAHMS OJHUM M3 CAMBIX
nonyJnApHBIX ApageTcA #A3bIK Ilackams. OToT A8BIK paspaboran B
1971 rony u HasBaH B yecTs Biesa [lackansg — (PaHIYy3CKOr0 YYEHOro,
n3obperaTessi MEXaHUIECKOH BEIYMCIUTEIBHON MATITHHEL. ABTOp A3BIKA
ITackans — mBeinapcknit npodeccop Huxnaye Bupr.

78 “g ., Ilackams — 210 yHMBepCANTbHBIH A3BIK IPOrpaMMHAPOBAHUA,
ﬁ &? HO3BOJIAIOINMI pemaTh caMbie pasHOOOpasHbIe 3aaun 06pa-
& 60TKM HHGOPMAITHHA.

Komanay anropurMa, 3anmcaHHy0 Ha A3BIKe IPOrPAMMUDOBAHUA,
NIPHUHSATO HA3BIBATH ONIEPATOPOM.

ITporpamma Ha ITackasne 6au3Ka 110 CBOEMY BHAY K ONUCAHUIO AJITro-
purma Ha ASl. CpaBHUTe aIrOPUTM PElIeHHs yrKe 3HAKOMOI BaM 3a1auyn
AeIeHud MPOCTHIX Apobeii ¢ cooTBeTCTBYIOMEH mporpamMmoii Ha ITackase:

anar [lenenue gpobei Program Division;
weaa,b,e,d, m,n var a, b, ¢, d, m, n: integer;
Hay begin
BBOA @, b, ¢, d readln(a, b, c, d); {Beon}
m:= axd m:= a*d; {Yucamurens}
n:= bxe n:= bxc; {3xamenHaTens}
BRIBOJO m, 1 write(m, n) {BrBom}
KOH end.

CrpyxTrypa nporpammser Ha Ilackaine

Haxke He sarnaasiBad B yuebuuk mo Ilackaniio, B aToi IporpaMme
MOJKHO BCe IOHATH (0COGEHHO MOMOraeT 3HAHKe aHTJIMHCKOTO A3BIKA).

3aroJIoBOK IIPOrpaMMbl HAYHHAETCS CO CI0BA Program (nmporpamma),
38 KOTOPBIM CJIeAyeT NPOM3BOJIbHOE UMA, NPUAYMAHHOE IPOrpPAMMIC-
TOM:

Program <yMs NpoTrpaMMer>;

Paspen onucanus nepeMeHHBIX HAUMHAETCH CO CJIOBa Var (variab-
les — nepemeHHBIE), 32 KOTOPHIM MAET CIIMCOK HMEH IepeMeHHBIX Yepes
sanaTy. Tun ykaseiBaeTces 1mocJie gBoeTouns. B craHgapre a3sika [lac-
KaJb CYIEeCTBYIOT ABa THIIA YMCJIOBBIX BeJHUMH: BelleCTBeHHBIH 1 Ie-
asid. CiioBo integer obo3HaYAeT HMeABIH THIT (aBnsAeTcsa naeHTUGUKATO-
pom mesioro Tmmna). BeniecTBeHHBIN TN 0603HAYAETCH CIOBOM real.
Hanpuwmep, paszies1 onucasnsa nmepeMeHHBIX MOKET GBITH TAKUM:

var a, b: integer; c, d: real;




Beepenuve B nporpaMmMmupoBaHue

WaeETHdUKATOPEI ePeMeHHBIX COCTABIAIOTCA U3 JATUHCKUX OYKB
7 adp; NePBLIM CHMBOJIOM 00s3aTEILHO JOJKHA ObITE OyKBa.

PaspeJ1 onepaTopoB — OCHOBHAs 4acTh nporpaMmmel. Hauano u koHery
pasjiesia ONEePATOPOB MPOrPAMMbI OTMEYAIOTCH CJHYIKeOHBIMU CIOBAMU
begin (mayano) u end (xoHen). B caMmoM KOHIe NPOrpaMMbl CTABUTCHA
TOYKA:

begin

<onepaTops>
end.

OmnepaTopsi BBOJa, BEIBOJA, MPHCBAHBAHHA

BBOJ MCXOJHBIX JAAHHBIX C KJIAaBUATYPbI NPOUCXOAMUT IO ONEpPaTopy
read (read — umrars) mau readln (read line — 4uTaTH CTPOKY):

read (<CONMCOK NepeMeHHBIX>)
MU readln (<CNMCOK NEepeMeHHBX>)

IIpu BHINOJIHEHWHM KOMAaHABI BBOJA KOMIIBIOTED OXHAAeT meicTBUHR
nons3oBarens. [lonp3oBaTens HaOUpaeT Ha KJIaBUaType 3HaYeHNd repe-
MEHHBIX B TOM IIOpPAJKe, B KAKOM MepeMeHHbIe YKa3aHbl B CIIUCKE, OTAe-
JISifi MX APYT OT Apyra npobenamu. OJHOBpeMeHHO ¢ HAOOPOM AAHHBIX HA
KJIaBHAType OHU MOSBJASAIOTCA HA dKpaHe. B KOHIle HAXKMMAaeTCA KJIaBHu-
ma <BBOJII> (<Enter>). Pazauna B BEIIOJHEHUH ONepaTopoB readln u
read COCTOUT B TOM, YTO [10CJe BHIIOJHEHUA BBOJA TI0 ollepaTopy readln
SKPaHHBIHA KYypPCOp epeMelaeTcs B HaYajlo HOBOM CTPOKH, a 110 OnepaTo-
Py read 9TOro He IPOUCXOMHUT.

BeIBOJ pe3yJbTATOB IPOMCXOAMT IO Omeparopy write (write —
nucarth) uim writeln (write line — mmcaThb B CTPOKY):

write (<cnucok BHBOOA>)
HIu writeln (<cnMcok BHBOIA>)

PeaysibraThl BHIBOAATCA HA 9KPAH KOMIBIOTEPA B MOPAAKE UX Nepe-
UMCJIeHUA B CIHCKE. DJIEMEHTAMH CIIMCKA BEIBOJA MOTYT OBITH KOHCTaH-
ThI, IEPEMeHHEIe, BhIPDAKeHH .

Pasuuma B BEIITOJHEHUH ONIEPATOPOB writeln M write COCTOMT B TOM,
YTO TOCJIe BLIIIOIHEHU S BEIBOJA 110 OIIepaTopy writeln sKpaHHBIA Kyp-
cop IepeMelaeTcs B Ha4ajo HOBOM CTPOKH, & 110 OepaTopy write aToro
He IPOUCXOJHT.

Apudmernueckuii oneparop npucsanpanus Ha [lackane umeer cie-

Ayoomui opmar:

<ypcoBas NepeMeHHas > =<apudmMeTudecKoe BhIpaKkeHne>




3HaKOMCTBO C s3bikomM MNMackanb

Apudmernueckoe BhIpa)KeHHE MOMKET COZEepIKATh UYUCJIOBLIE KOH-
CTaHThl ¥ NepPeMeHHbIe, 3HaAKH apu(MeTHYEeCKUX ONepamuil, KpyrJsie
cxkoOku. Kpome Toro, B apudpmMeTHyecKuX BHIDAsKeHUAX MOTYT IPHUCYT-
CTBOBATH (DYHKIIUH.

3HAKU OCHOBHBIX apu(pMeTHYEeCKUX orepamnuii 3aIuCEIBAIOTCH TAK:

+ ciaoxeHue,
— BBIUYHTaHHE, 0
* YMHOMKeHHe,

/ n‘eneHwue.

IIpasuna sanucu apudMeTHISCKAX BHIPaKeHHN

3anuck apupMeTUYECKUX BhipasxeHnuit Ha ITackaJje moxosxa Ha 00bIY-
HYI0 MaTeMaTHYeCKYI0 3aluch. B oTjimuyme oT MaTeMaTHKH, TJe 4acTo
OpPONycKaeTcAd 3HAK YMHOMKeHUdA (Hanpumep, numyT 24), B I[lackane
9TOT 3HAK NUIIeTcHa 00A3aTeIbHO: 2 *A, Haﬂpnmep , MAaTeMaTHu4YecKoe BhI-
pakeHune

A*+B*~12C

Ha [TackaJjie sanucsiBaeTCs TaK:

A*A + B*B - 12%*@g 0

1o xKe BBIpaX{eHHe MOMHO 3alMcaTh nHave:

SQR(A) + SQR(B) - 12*C

31eck HcHmonb30BaHA (YHKIUA Bo3BelleHUA B KBajapar — SQR.
AprymeHTEl QYHKIWIA BCEr/ia MUINYTCA B KPYIVIBIX CKOOKAX.

ITocnenoBaTeIbHOCTE BLINOJHEHMA ONEPAnUil ONpeAe]dAeTcH II0 MX
npuopuTeTam (crapmuHcTBy). K crapimum onepanusamM OTHOCATCS YMHO-
enue (*) u genenue (/). Onepauuu cJI0KeHUA ¥ BEIYUTAHUA — MJAj-
mue. B nepByio ouepeapb BEIONHSAIOTCA cTapiiue onepanuu. HecKoabpKo
onepanui 0IHHAKOBOI'O CTAPIINHCTBA, 3AIUCAHHBIE ITOAPA, BLITIOJIHA-
IOTCA B IIOPsAJIKe X 3allMCH cleBa HanpaBo. [IpuBegeHHOE BBINIE apud-
MeTH4YeCKoe BbIpasKeHue OyaeT BHIUUCIAATHCA B CAEAYIOIEM NOPAAKE
(mopsiIOK BHIYMCIEHAH YKa3aH nudpamMu CBepxy):

1 4 2 5 3
A+*A+BxB-12 % C

Kpyrusie ckoOkH B apU(METHYECKHUX BHIDAYKEHUAX BIAAIOT HA MOPHA-
JIOK BbITIOJIHeHUs onepaunii. Kak n B MaTremaTnke, B IepByIO 0Yepesib BBI-
HDOJIHAIOTCS Oonepanun B cKobkax. Ecam nMeeTcs HECKOJIBKO [ap BJIOYKeH-
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BeeneHue B nporpaMmmMmmpoBaHue

HEIX CKOGOK, TO CHAYAJIA BBIIOJHAITCA ONEePAl B CAMBIX BHYTPEHHUX
ckobrax. Hanpumep:

6 1 3 2 4 5
A # (e = D) F 12 ¥ .K) . 1)*B

IIyaxryauus ITackans

HeobxoauMo eTporoe cobo/ieHne MpaBomucasnsa (CHHTaKCuca) npo-
rpamMmsl. B uactHoeTH, B [Tackaie ofHO3HAUHO OIIPeieJIeHO Ha3dHAYeHue
3HAKOB IYHKTYAI[UH.

Touka ¢ 3anaToii (;) cTaBUTCA B KOHIIE 3arojJJOBKa IporpaMMel, B KOH-
Lie pasjesa ONHUCAHUSA IIePeMEeHHBIX, ABIAETCA pasjeIuTe/ieM OIUCAHUSA
IepeMeHHBIX B pasjiesie IepeMeHHBIX U pasjeauTenaeM onepatropos. Ile-
pex cnoBoM end TOUKY € 3aNIATON MOXKHO He CTABUTE.

Banarasa (,) ABNAETCSA pasfelATe]eM 3JIEMEHTOB BO BCEBO3MOXKHBIX
COMCKAaX: COUCKe IePeMEeHHBIX B pa3jielie OIMCAHNUSA, CITUCKaX BBOJAUMBIX
M BBIBOJMMBIX BEJIHYHH,

TekcT mporpaMMsI 3aKaHIUBAeTCA TOUKOM.

Crporuii CHEHTAKCUC B si3bIKe IPOrPAMMHUPOBaHUA HEOOXOAUM IIOTO-
MY, 9TO KOMNbIOMep AGLAeMCS POPMANbHbLM UCTIOJIHUMENEM NPOZPaM-
mur. Ecam, gomycTuM, paspesiMTeNIeM B CIMCKe IepeMeHHBIX IOJIXKHA
OBITH 3amnsTas, TO JI0O0N APYroi 3Haxk OyjeT BOCIPHHUMATHBCA KaK
omrubKa. Ecaiu TouKa ¢ 3anATOol ABJASeTCH pasfie/InTeJeM OnepaTopos, TO
B KadyecTBe 0IIepaTopa KOMILIOTEP BOCIIPHHUMAET BCIO 9aCTh TEKCTA I1POo-
rpaMMsl OT OJHON TOYKH € 3ansAToN mo apyroi. Eciu mporpaMMucT 3a-
GBI HOCTABUTE «}» MEXAY KAKUMH-TO IBYMA OllepaTopaM#, TO KOMIIBIO-
Tep OyZeT IPUHNMATH X 32 OAMH ¢ Hen36e:KHOM oIuOKOii.

B nporpammy Ha ITackane MOKHO BCTaBJIATE KOMMeHTapun. KoMmen-
TApUH — BTO MOACHEHHE K IIporpaMme, KOTOpOoe 3alluchiBaeTcd B pUryp-
HBIX CKOOKax. B KOMMeHTapUAaX MOMKHO NCIONIb30BaTh PyCCKHAE OYKBEI.
Ha ucnoneeHre nporpaMMbl KOMMEHTApU HUKAK He BJIUSAET.

Bamerum, uro B [Tackase HeT pasInausa MeX Ay CTPOUHEIMH U IIPOITHC-
HeiMH OykBamu. Hanpumep, auaa Ilackana ToxxJecTBeHHEI cleayioliue
BapHMaHTHl 3amucu: begin, Begin, BEGIN, BeGiN. McnoabsoBaHue
CTPOYHKIX UK IPONUCHBIX 6YKB — JeJio BKyca IporpaMMucTa.

KopoTko o rmaBHOM

TTackanb — YHMBEpPCAJbHBIA A3BIK IPOTPAMMHPOBaHUA.

IIporpamMma Ha IlackaJjie COCTOMUT U3 3ar0JI0BKA, ONMCAHUI 1 OIlepaTo-
POB.

3aroJI0BOK IPOrpaMMBI:

Program <muMs OpPOTPaMMEL>;




3HaAaKOMCTBO C a3bikoM MNMackane

OnwucaHue NepeMeHHBIX:

var <CnMCOK OOHOTUIHHEIX [EepPEeMEeHHHX>: <TUMN>; ...
Pasgen oneparopos:
begin
<onepaTopkr>
end.
OnepaTopsl BBOJIA JAHHEIX ¢ KJIaBUATYPHI:
read (<cnucok BEOHma>), readln(<cmnMcok BBOOa>)
OmnepaTophl BEIBOJA HA SKpaH:
write (<cnmucok BrIBOma>, writeln (<cnucox BuEBOma>
ApudmMeTHyeCKHi OIIEPaTOp NPUCBAWBAHUA:
<nepeMeHHaa>:=<apupMeTMuecKoe BHpPaXeHue>

Apudmernyeckoe BIpaykeHNe MOKET COAEPIKaTh JI060e KOJNIeCTBO
apudmMeTHUeCKHX onepanuii u GQyHKIIHIL,

ITocienoBaTeILHOCTE BHIIOJIHEHUA ONEPANMI ONpeeaeTca paceTa-
HOBKO# CKOOOK M CTAapIIMHCTBOM onepaunuii (mpropureramu). Crapmiue
omepauuu: %, /; MaajgIive onepanum: +, — .

Touka c 3anATOH CTABUTCA B KOHIIE 3ar0JIOBKA IIPOrPaAMMbI, B KOHILE
pasjiejia OonucaHusa NepeMeHHBIX, ABJIAETCA pasgeIuTeNIeM HepeMeHHbBIX
B pa3/ieJie IePeMEHHBIX U pas/ieInTe]eM onepaTopos. TexeT mporpaMmel
3aKaHYHUBAaeTCH TOYKOM.

Bonpocs! u 3aganun

1. Korpa noasuiics sssik ITackans u KTo ero aBrop?

2. Kax zanuchIBaeTCH 3aT0JOBOK porpaMmel Ha Ilackame?

3. Kax sanucsiBaeTCs pasaest onucaHuA NepeMeHHbIX?

4. C KaKMMM THIIAMY YUCJIOBBLIX BeTWuunH paboraer [lackans?

5. Kak sanuceiBaoTcs onepaTopsl BBoa U BeIBoja B [lackame?

6. Yro Takoe onepaTop npucBanBaHUA?

7. Kak sanuceiBaiotTes apudMeTHUECKHe BhIpaKeHua?

8. ITo kaxuM mnpaBUJIAM ONpEAeNSeTCHA NOPAJAOK BBHINOJHEHHS OIEepAIHii
B apu(MeTHYeCKOM BhIparkeHun ?

9. Kakas sazaua pemaercs 1o caegyomeii mporpamMme?

Program Test;
var A, B, C: integer;
begin
readln (A,B) ;
:=(A+B) * (B-A) ;
writeln (C)
end.

&
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BeepeHue B nporpaMmmMmmupoBaHue

Kaxoit peaynbraT OyieT HOJyUYeH, eCaU B Ka4ecTBe NCXOJHBIX 3HAYEHHH A
u B BBecTH, COOTBETCTBEHHO, T H 87

10. CocraBnre nporpammer Ha ITackaste aus pemenus sagad Ne 6—9 us saganui
k § 10. IIpu a70M OTMEHUTE OrpaHUYEHNA Ha KOJIUYECTBO Ollepanuii B apud-
MeTHUYeCKOM BRIPAXKEHUH, c(hOPMYJIHpPOBaHHEIE B YCIOBHUAX 3a1ad.

EK LIOP: yacTb 2, raea 6, § 35. LOP Ne 2, 7.

§12

ANropuTMbi C BETBSALLEWNCH CTPYKTYPOM

OcHosHble membL napazpaga:
" npedcmaenenue semeneruit ha AA. Tpaccuposka eemeawuxcs
anzopummos;
B CHIOMNCHBLE sBemBAuluecs ajzopummbt.

IlpeacraBieHHe BeTBIeHUIi Ha AS.
Tpaccnpomca BETBANHXCA AJITOPHTMOB

Paccmowpnm HEeCKOJBKO 3a1a4, pellleHHe KOTOPBIX HA KOMIIBXOTEpPe I10-
JIydaeTcs ¢ ITOMOIIbI0 BETBAIIHUXCA aJIlrOpHTMOB.

IlepBag 3ajaua: JaHkI JBa YHCIA; BHIOPATH OoablIee U3 HAX,

IlyeTh MCXOZHBIMY AAHHBIMU ABJIAIOTCA NepeMeHHBIe A u B, Mx 3na-
yeHuA OYAYT 3a/1aBATHCA BBOAOM. 3HaUueHHEe OOJIBIIEro U3 HUX JOJKHO
6BITH IpUCcBOeHO epemernHoi C 1 BbIBEIEHO HA BKPaH KoMnbioTepa. Ha-
npumep, eciu A = 5, B = 8, To goykHO noaydnreesa: C = 8.

Biok-cxema ajyropuTMa pemieHWs 9TOHM 3ajadd H3obpakeHa Ha
puc. 2.2.

HeTpyaHo NOHATE CMEICH 2TOro anropurma. Eciu 3HaueHne IepeMeH-
Ho#1 A 6osbine, yem B, To nepemernHoi C mpucBouTcs 3Havernue A. B npo-
TUBHOM cJaydae, korjga A < B, nepemennoit C npucBouTcs 3HadeHne B.

VenoBueM, O KOTOPOMY Pa3BeTBJISAETCH AJINOPUTM, ABJIAETCHA OMHO-
wenue Hepasencmea A > B. ayuas 6assl JaHHBIX U 3JIEKTPOHHEIE Ta0-
JIUIBI, BBl Y3HAJH, YTO TAKOE OTHOIIEeHHUEe ABJIAETCA J0ZUYeCKUM 8blpa-
acernuem. Ecam oHO crupaseJInBO, TO pe3yabTarToM GYJIBT JiorauecKasi Be-
JAYWHA «HUCTHHA» W BBINOJHEHUE AJrOPATMAa NPOAOJIKHTCH II0 BETBHU
«Jla»; B IPOTUBHOM cJiydae JIOTHYECKOEe BhIpasKeHHe IIPUMeT 3HaYeHue
«JI03b» ¥ BBIIOJHEHHUE aJINOPUTMA HOHJET II0 BeTBU «HET».




AnropuTMbi C BETBSAILLLENCH CTPYKTYPOM

Puc. 2.2, AnroputM BeiGopa G0JIBIIETO B3 ABYX YHCeJ
(¢ TONTHBIM BETBJIEHHEM)

o BEIIIOJIHEHHA HA KOMIBIOTEPE MPABUJIBHOCTL &JIrOPUTMa MOMKHO
IIPOBEPHUTH IIyTeM 3alloJIHeHHUs TpacCupoBo4HOM Tabaunsl. Bor kak Oy-
JIeT BBIMJISAIETh TDACCHPOBKA HAIIEro aJrOPHUTMA [JIf HCXOAHEIX 3HaYe-
HUi A =5, B=8.

Ilar Onepauus A B C |Ilpomepka ycinoBus
1 BBOJ A, B 5 8 -
2 A>B 51 8 - 5 > 8, uer (10x%B5)
3 C:=B 5 8 8
4 BeIBOA C 5 8 8

BeTBienne ABIAETCA CTPYKTYPHOH KoMaHgoii. Ero ucnosineHue npo-
HCXOAUT B HECKOJIBKO IIIATOB: IPOBEPKA YCI0OBHUA (BBIIOJIHEHUA JOTHYeC-
KOT'0 BEIDAKEHUA) ¥ BRIMIOJIHEHNE KOMAaH] Ha OJJHOHM U3 BeTBel «Jia» uiau
«HeT». [I0aTOMY B TpacCHpPOBOUYHOM TabJIHIle 3aIIUCHIBAIOTCA He KOMaH-
AbL AJIPOPUTMA, 4 OTAeJbHBIE OIepaliH, BHIIOJHAEMbIE KOMILIOTEPOM
Ha KaXJoM Iare.

B aaropurMe Ha puc. 2.2 HCII0Ib3yeTCA MOJHOE BeTBJIeHHe. DTy JKe ca-
MYIO 3a/1a4y MOXKHO PeIINTh, IPUMEHSAS CTPYKTYDPHYIO KOMAHAY HEeIoJa-
HOr0 BEeTBIEHHA. DBJIOK-cXeMa TaKOro aJropuTMa wH300pa)keHa Ha
puc. 2.3.




BeepeHve B nporpaMmmMupoBaHune

Puc. 2.3. Anropurm BeiGopa 6o/IbIIero U3 JBYX 3HAYEHUI
(c HEIIOJTHBEIM BeTBJIEHUEM )

BbInOTHUTE CAMOCTOATENBHO TPACCHPOBKY STOr0 aJropuTMa JIJIs Ba-
puanToB1)A=0,2,B=0,3;2)A=7,B=4;3)A =05, B'= 5. Eciu BrI BCé
IIpojeJiaeTe NPaBUJIBLHO, TO YOeAUTECh, YTO AJTOPATM BEPHBIM.

A Temepn 3anumreM paccMOTpeHHBIe anropurMsl Ha Afl. Bo-nepssix,
HY2KHO PEeIINTh BOIIPOC O TOM, KAK ONMCATH TepeMeHHbIe B 9TOM AJITOPHT-
me. Jlnsa Bcex nepeMeHHBIX B anropurMe Ha ASl HeoOXoammo yKasaTs UX
THII.

ITepemennnie A, B, C — uuc/ioBble BeIMduHbl. B 8T0i1 3agaye oau Mo-
I'yT IPUHUMATE JII00bIe 3HaUYeHusi. B nporpaMMupoOBaHMM YHCJIOBLIE Be-
JIMUUHBI, XKOTOPBLIE MOI'YT HMETh JIIO0bIe 3HAYEHUA — IeJable, Jpo0HEbIe,
HA3BIBAIOTCH BelleCTBEeHHBIMH. UM CTABUTCA B COOTBETCTBHE BeIIeCTBeH-
el THIL. Ha AS sTor Tun ykaseiBaeTcs cay»KeOGHBIM CJI0BOM Bell.

Kak BeIMNIsuT KOMaH/a BETBICHUs, BbI y:Ke 3HaeTe. Bor aBa anaro-
purMma Ha ASl, coorBercTByIOIIME OJIOK-cXemMaM Ha puc. 2.2 u 2.3.

azxr BUJI1

anr BUJI2
Bem A, B, C Bem A, B, C
ua‘; el HAY
ecaun A>B Z'?Zn fleft
T0 C:= ecau B>A
unave C:= To C:=B
KB KB
BeIBOA C BeIBOI C

BOR KOH




ANropuTMsl C BETBSLLEACH CTPYKTYPOWA

ITox cokparmeHHbIM HazBanueM ayropurmos BUJl nmoapasymeBaeTcs
«Boabiuee us gByX».

[y nporpaMMHpOBaHKA XapaKTePHO TO, YTO OZHA M Ta jKe 3ajada
MOJKET OBITH PellleHa ¢ IOMOINBIO PA3HBIX aAropuTMoB. U uem cinosxuee
3anada, TeM 60JbITe MOKHO IPHAYMATH PA3NUYHBIX AJITOPUTMOB ee pe-
meHud. [Ina 6oapmux 3a1a4 (IPOU3BOACTBEHHBIX, HAYUYHBIX ) IPAKTH-
YeCKM HEBO3MOKHO TOYHOE COBIANEHHNE AJTOPUTMOB, COCTABJIEHHBIX
PasHBIMHE IPOrPAMMUCTAMHA.

Cuenymomiaa 3afada: yHNOpPAXOYNTSH 3HAYEHHA ABYX NepeMeHHBIX X
#u Y o Bozpacranuio. CMbICH 5TOM 38841 CHeIYIOMANA: eCIH JJIA HCXOX-
HBIX 3HAUEHMH IepeMeHHbIX cpaBeinBo oTHomenue X <Y (Hanpumep,
X =1,Y=2), ToocTraBurs ux 6e3 nuamenenusd; ecnu sxe X > Y (Hanpumep,
X =2,Y=1), To BEINONHUTH OOMEH 3HAUYEHUSIMH.

Anropurm o6MeHa 3HAYEHUAMH ABYX IIepeMEHHBIX ObLI paccMOTpeH
B mpeasiayeM naparpadge. Becoomuum, 94To a1 o6MeHa MBI HCIIOJIb30BA-
JIA TPETHIO, BCIIOMOTATEILHYIO IEPEMEHHY 0.

B anropuTMe pelieHUA JaHHOM 388U UCIIOJIb3YeTCH HETTOJIHOE BET-
BireHue. IIpuBenem 6s0K-cxemy (puc. 2.4) u anropurm Ha ASl.

Chavano) aar COPTUPOBKA
pem X, Y, C
Bog X, Y
ecan X>Y
Aa /x>y\ Het T0 C:=X
Wl X:=Y
C=X Y:=C
X:iY KB
Y&_? BeiBOog X, Y
KOH

J

Puc. 2.4. Bnok-cxema
ANITOPATMA YIOPAJOYCHUSA
ABYX BEIUYHUH

3/1eck poJIb BCIIOMOTATeJILHOM nepeMeHHoM A odmeHa Buintonaser C.

Croxusie BeTBANIHECHA AJroOpHTMBbI

ITonyuum anropuTM pelnieHHWsA elne OAHOH 3aJadd: HAMTH HaHO0Jb-
mee 3HAYEHHE CpelH Tpex BeauunH: A, B, C.




BeepgeHue B nporpamMmmMmupoBaHue

EcrecTBeHHO, BOSHHKAET CHEAYIONAA UAEA 9TOTO AJITOPATMA: CHAYA-
Ja Hy»KHO Ha¥iTH GoJiblllee U3 3HaYeHUH A 1 B ¥ IPUCBOUTE €0 KAKOH-TO
JOIIONHUTENbHO! IepeMeHHOM, HanpuMep D; saTeM HaliTu Oonblee cpe-
au D u C. 9To 3HaYeHUEe MOYKHO IIPUCBOUTH TOM 2Ke nnepeMeHHoM D,

Pemenue 3afauu CBOJUTCS K ABYKPATHOMY IIPHMMEHEHHIO yiKe 3HAKO-
MOTO aJITOPATMAa HaxXOoXJAeHus OoJIbIIero u3 AByx 3HaueHui. Biok-cxe-
Ma ajaropuTMa — Ha puc. 2.5.

aar BUT1
Bem A,B,C,D
Ha4y
BBOg A, B, C
ecnau A>B

C A 0, U8
To D:= e,
uHaue D:=B [D:=A] | D:=B|
KB

ecau C>D

T0 D:= e é/n\
o
BEIBOA D

KOH
Ckonel>

Puc. 2.5. Biok-cxema anroputma
«BHT» c mocmenoBaTeIbHBIMHA
BETBJIEHHAMH

HeT

Herpyaro noragarscs, uro « BUT» o6osnadaer «Bosbinee ua Tpex».
B cTpyKType aToro anropurma coiep:Karcsa dea nocaedosamenvHbLx
6emeéJieHus: IepBoe — MOJIHOE, BTOPOe — HEeIMOJHOe,

9Ty Ke 3a7la4y MOYKHO DEINHTEH C IOMOINBI0 AJIrOPUTMA, UMEIOIero
CTPYKTYPY 8./10JceHHbLX 6eméaenuil. Ero 6/10Kk-cxemMa npuBe/ieHa B cje-
AyromeM naparpade Ha puc. 2.6. A BOT KaK BBRINIAJAT ONUCAHUE ITOTO
anropurma Ha ASl u TpaccupoBouHaA Tabaunanpu A=5,B=17,C = 2.

anar BUT2

Bem A, B,C,D

HAY
BBOL A, B, C
ecau A>B
To eciu A>C T0 D:=A mmaue D:=C kB
uHave ecau B>C T10 D:=B muaue D:=C KB
KB
BeIBOI D

KOH




ANroputMbi C BETRALLEWNCSH CTPYKTYPOM

Ilfar | Omepanus A B C D IIporepka ycaoBHA j
1 |BBogA,B,C| 5 7 2 -
2 |A>B 5 74 2 - |5> 17, mer
3 |B>C b 7 2 - |7T>2,na
4 | D:= 5 7 2 |
5 |BmBOg D 5 7 2 i1

KopoTtko o rnasHom

B KoMaHJe BeTBJIEHHSA B KAUeCTBE YCJIOBHS MOYKET UCIIOJb30BATHCH
OTHOIIIEHWEe HEPABeHCTBA MEXKAY BeJINYNHAMH.

Yucnosble BeJMUAHBI, KOTOPhIE MOTYT IPAHUMATS IeJibie U APOOHbIe
3HaYEeHM s, UMEIOT BellleCTBeHHBII THII.

s perreHusa OAHON U TOM YKe 3aa¥i MOXHO IIOCTPOUTH HECKOJIBKO
BapHaHTOB aJI'OPUTMOB.

Hecko/JpKO BeTBJEHHWI B OJHOM aJITOPUTMe MOTYT OBITE NOCJefoBa-~
TeJbHBIMUA U BJIOKEHHBIMH.

Bonpocel u 3aganus @

1. Kakyio CTPYKTYPY HMeeT aJIFOPHTM HaxoxJeHus Oosbllero us AByX 3Ha-
yeHHnii?
2, ITouemMy OTHOIIEHME HEPABEHCTBA MOYKHO HA3BATh JIOTMYECKMM BhIpajKe-
Huem?
3. B xaxoM cayuae I YHCJIOBOM TepeMeHHOH ClIelyeT YKashIBaTh IeJbIi THII,
B KAKOM — BellleCTBeHHEIH?
4. Cocrasbre anropuTM (B Braje 6/10K-cxeMbl 1 Ha Afl) HAXOXKAeHHA MEHBILEro
3 ABYX 3HAYeHHIH.
5. CocraBbTe aJIFOPUTM HAXOMKJEHUA HAMMEHBIIEro U3 TpeX 3HAYeHMI.
6. Iis BRIBOJA HA DKPAH IPOU3BOJBHOM CHMBOJILHOM CTPOKK HY’XHO B KOMaH-
Jle BBIBOJa 3aIIMCATh 9Ty CTPOKY B KaBeIuKax. Hanpumep, mo komasge
peiBog "OTBET"
Ha 9KpaH BrBegerca cioso OTBET.
Ounpenenure, KaKas 3a/jaua periaeTcH Mo CJAeAYIOeMy aJropuTMy.
aar 3agada-6
Bemy X
HaY
BBOA X
ecmu X <0
TO BEIBOJ  OTPHHIATEILHOE THCIO0
MHAYe BEIBOJ ~IHOJIOMHTEJbHOE YACH0

QO

KB
KOH




BeeaeHue B nporpaMmmMmmupoBaHmne

G 7. CocTaBbTe AJIrOPHUTM, II0 KOTOPOMY Ha KOMIIBIOTepe Oy JeT IPOMCXOAUTE CJie-

Iyioiiee: B iepeMeHHYI0 S BBoguTcs Bogpact Camu, B nepeMeHEYI0 M BBO-

auTcst BospacT Mammu. B KauecTBe peaybTaTa HA 9KPaAH BRIBOAKUTCA (hpasa

«Cama crapme Mamu» unu «Mama crapme Camm» (mpezjmonaraem, uto
KTo-HUOY b U3 HUX 06A3aTeIbHO cTApIIE).

8. PemunTe npeabiAyInyIO 3aa4y, VIUTEIBAS BO3MOMKHOCTE OJJHHAKOBOTO BO3-
pacra Camm m Mammu. B rakom cayuae MoxkeT GbITh mosryueH orser: «Cama
u Maia — poBeCHHKHU» .

9. CocTaBbTe ANTOPUTM YHOPAAOYeHUS 3HAUYEHHH TpeX NepeMeHHBIX IO BO3-
pacTaHuUIO, T. . IPH JIO0LIX MCXOAHBIX 3HaueHnaX A, B, C orcopTupyiite ux

TaK, urobsl crano: A < B <C. [IpoBepsTe aJrOPHTM TPACCHDPOBKOI IIpU pas-
HBIX BADMAHTAX 3HAYEHHH UCXOJHBIX JAHHBIX.

EK LIOP: yactb 2, rnasa 6, § 36. LIOP Ne 6, 12—-14.

§13

NMporpammMmupoBraHue BeTBneHun Ha Nackane

OcHoéHble membL napazpaga:

= onepamop éemenenus na Ilackane;
npozpammuposane NoaHOz0 U HenoJiH0Z0 66MEJLeHUL;
NpozpamMMupoOBaHue 8LONCHHLX 6EMENCHUIL;
J0ZudecKue Onepayuy;
CLOJNCHBLE JIOZUHECKUE BbLDAMCHULL.

OnepaTtop BerBiaenus na Ilackane

B aapike ITackans umeercs: onepaTop BeTBaeHud. [[pyroe ero Ha3sa-
HHUe — YCJIOBHEIH Omeparop.

@opMarT IOJHOro ONepaTopa BeTBIEHUS CIeAYIOIHii:

if <normueckoe BHpaxeHue> then <oneparopl>
else <oneparop2>

3aecy if — «ecnu», then — «To», else — «HHaUE».

IIporpaMMHupoBaHHe IIOJHOIO ¥ HENOJHOTO BETBIeHU S

CpasauTe 3anucs anropurma B 1 us npeasiaymero naparpada c co-
OTBETCTBYIOIIEH MpPOrpaMMOi.




MporpammupoBaHue seTeneHui Ha NMackane

aar BUI1 Program BID1;
Bem A, B, C var A, B, C: real;
Ha4 begin
BBOO A, B readln (A, B);
ecau A>B if A>B
To C:=A then C:=
unave C:=B else C:=B;
KB
BeIiBOO C writeln (C)
KOH end.

OueHB MOX0KE Ha IePeBOJ] C PYCCKOT0 A3bIKA Ha aHrauickuit. Obpa-
THTe BHHUMAaHHe Ha cJeAyIollee OTJIUYHe: B IpOorpaMMe HeT CIelHabHO-
ro ciay:ebGHOro cioBa, 0003HAUAIONIEr0 KOHEeI| BeTBIeHUA. 3Aech IIpHU-
3HAKOM KOHIIAa OIlepPATOPA BETBJIEHMA ABJAETCA TOYKA ¢ 3anaToi. (Paay-
MeeTCsl, OCTABIATE B IPOIPAMME IIYCTYIO CTPOKY COBCEM He 06sA3aTe/IbHO.
3zecs 9TO CAeJIaHO TOJBKO DAL HATJIAXHOCTH. )

ITpocToii opMOil IOrHUECKOT0 BEIPAXKEHUA ABJISETCA ONepanusa OTHO-
mennsa. Kak u 8 Afl, B Ilackane gomyckaroTcsa Bce BHALI OTHOIIEHHH
(HMIKe yKas3aHbl UX 3HAKH):

< (MeHbIIE); <= (GonBIe UJITH PABHO);
> (6osbmIe); = (paBHO);
<= (MeHbIlIe NJIM PABHO); <> (He paBHO).

A teneps sanporpammupyem Ha ITackane anroputm BUJ2, B KoTopom
HMCIIOJIb30BaHO HETIOJHOE BETBJIEHHE.

anr BU12 Program BID2;
Bem A, B, C var A, B, C : real;
Ha4 begin

BBOAX A, B readln (A, B);

= C:=A;

ecau B>A if B>A

1o C:=B then C:=B;

KB

BeIBOZ C write (C)
KOH end.

Onare BCE 0ueHb MOX0Xe. BeTBb else B oniepaTope BeTBIEHUA MOXKET
OTCYTCTBOBATE.

IIporpaMmMupoBaHHe BJIOKEHHBIX BETBJICHUNI

3anumeM Ha ITackaie nmporpammy onpejeileHus OOJbIIEro U3 Tpex
quces, 6J10K-cXeMa KOTopoii mokasana Ha puc. 2.6. Crpykrypa aToro au-
ropuTMa — BJIOKeHHBbIe BeTBiaeHusa. Anroputm Ha Al (BUT2) npusenen
B OpeaniayieM naparpade.

87




BeepeHve B nporpaMmmMmupoBaHune

Puc. 2.6. Biiok-cxema anropurma « BUT» ¢ BJIOKeHHBIMU BETBJICHUAMU

Program BIT2;
var A, B, C, D: real;
begin
readln(A, B, C);
if A>B
then if A>C then D:=A else D:
else if B>C then D:=B else D:=C;
writeln (D)
end.

Il
o

0 O6GparuTe BHUMAHHUE Ha TO, YTO Ilepe] else CUMBOJI «;» HE CTABUTCH,
TaK KakK 3TOT CUMMBOJI ABJIAETCA pasjiesuTesieM onepaTopoB. Besa Berss-
MIasgcHd 4acTh CTPYKTYPHI &JITOPUTMA 3aKaHYHMBaeTCHA Ha TOUYKE C 3aIATOM
nocJie oneparopa D:=C.
CocTaBuM nporpaMMy yIopsAOYeHus 3HAYEHUA ABYX IePeMeHHbIX .

anr COPTUPOBKA Program SORTING;
Bem X,Y,C var X, ¥, €: real;
HAY begin
BBOO X, Y readln(X, Y);
ecniun X>Y if XY
To C:=X then begin C:=X;
X:=Y X:=Y;
Y:=C Y:=C
KB end;
BeiBOO X, Y write(X,Y)

KOH end.




NporpammMmupoBaHue BeTeneHnin Ha lNackane

9TOT IpUMep UIJIIOCTPUPYeT ciaeAyloniee npasuio Ilackana: ecan Ha
KaKOo¥H-TO M3 BeTBel onepaTopa BeTBJeHNUA HaXOAUTCA HECKOJIBKO Iocje-
JOBaTeJbHBLIX OIIEPATOPOB, TO HX HYYKHO 3aIIMCHIBATE MEXKAY CIyKeOHbI-
Mu ciaoBaMu begin 1 end. KoHCTpYKIOMA TAKOrO BUAA:

begin <nocremoBaTenbHOCTE omnepaTopos> end

HA3BIBAETCH COCTABHBIM omneparopom. ClefoBaTesbHO, B ONMCAHHON
BRINIe 0Omeil (opme BeTBieHMs <omeparopl> um <omepaTop2> MOIYT
OBITE IIPOCTHIMY U COCTABHBIMY OIEePATOPAMHU.

JloruueckKue onepamuu

HakoHeIl, cCOCTaBHM elle OJHH, TPETHI BApDUAHT IPOrpaMMbl OIpeze-
JeHnA HanbOoJbIIero Yucja U3 TpeX.

Program BIT3;

var A, B, C, D: real;

begin

readln (A,B,C);
if (A>=B) and (A>=C) then D:=A;
if (B>=A) and (B>=C) then D:=B;
if (C>=A) and (C>=B) then D:=C;
writeln (D)

end.

HeTpyAHO NOHATH CMbICJI 3TOH IPOrpaMMbl. 34eCh HCIIOJIB30BaHbI TPH
[HOCJIeXOBATEIbHBIX HEIIOJHBIX BeTBJAEHUA. A yCIOBHSA BeTBIHHH pes-
CcTaBJAIT co00M CH0HBIE JJOTHYECKHE BBIPAKEeHH s, BRIOYAaoIue J0-
ruueckyro onepanuio and (). C normuecKkumMu onepanuaMy Bbl BCTpe4a-
JnHuch, paboras ¢ 6azaMu JaHHBIX U C 3JEKTPOHHBIMHU TabauIaMH.

HanomuuM, 4TO onepanusi and HasLIBAETCHA JOIMPECKUM YMHOMKEHHEM
Wi KOHBIOHKIMeil. Ee peayibrar — «MCTHHA» , €CJIM 3HaYeHUs 000uX ome-
PaHIOB — «HCTHHA». O4eBUAHO, uTo ecin A > Bu A > C, 10 A umeeT Hau-
Gospimee 3HayeHue U T. 1. B ITackase NpyuCcyTCTBYIOT BCe TPH OCHOBHEIE JIO-
TUYEeCKHUe Ollepaluu:

and — W (KOH'BIOHKIUA),

or — WJIU (qu3bioHKINA),

not — HE (orpunasue).

3ameuvanue. MBI pacCMOTpeJIH TPH BapHaHTA PellleHWsA 3a/lauy O IIo-
HCKe MaKCUMAaJbHOro umcaa us Tpex sagauasix (BUT1, BUT2, BUT3).
IIpensoxeHHBIe BADMAHTHI PelIeHUdA, IOMUMO BCEro IpojYero, oTjauya-
oTeA eme ¥ addeKTHEHOCTHIO!: 3(hheKTUBHOCTE TEM BEIIIE, YeM MeHbIIe
WCIIONHAETCA ONepanuii Ipu BeIIOJIHeHWH nporpaMmsbl. C aToi TOYKM
3peHudA, caMBIM HeaddeKTuBHEIM ABagerca aaropurm BUT3. B mobom
caydae B HeM GyzeT BHIIONHATHCA 6 onepanumit orHomenus. Ipu ucnon-
Herun anropurMos BUT1 u BUT2 BrimoaHAOTCS 2 Onepanui OTHOLIe-
Hud. IIOHATHO, YTO Ha NpaKTUKe HeoOXOAUMO MCIIOJbL30BaTh HauboJee
a(derTHBHBIE AJITOPHUTMBIL.




©

H OQON

BeeneHve B nporpammupoBsaHue

Cnoxnabie NOrHYeCKHe BHIPAKEHUS

O6paTuTe BHMMaHHUE Ha TO, YTO OTHOIIEHUA, CBASLIBAEMBIE JIOTUYEC-
KHMH oIlepaluAMH, 3aKJiodaoTca B ckobku. Taxk mazo genars Becerpal
Hanpuwmep, Tpebyercs onpeaenuTs, ects au cpeau uucen A, B, C xorsa
GBI OHO OTpUIATENBEHOE, TY 3afla4y PelraeT CaeAyoIuii OepaTop Ber-
BJICHUA:

if (A<0)or(B<0)or (C<0)

then write('YES') else write('NO’)

BripakeHue, NCTHHHOE AJIA OTPULATEIHHOIO YHCIA, MOKET GBITE 3a-
HMCAaHO ellle U TaK:

not (A>=0)

KopoTko o rnaBHom

@Popmar onepaTopa BeTBIeHHs (YCI0BHOro oneparopa) I[Tackass:

if <jorMueckoe BHpaxeHUE>
then <onepaTopl> else <oneparop2>

Ha BeTBsAX yCJIOBHOIO OIEpaTopa MOryT HaXOAUTELCH IPOCTHIE HJIH CO-
craBHBIe oneparopsl. CocTaBHOI omepaTop — 3TO MOCHENOBATEIHLHOCTE
OIIEPaTOPOB, 3aKJIOYEHHAA MeXKY CIIyKeOHBIMH cJIOBaMM begin u end.

B CJIIOMHBIX JIOTHYECKHX BBIPpaAMEHHUAX HCIHOJB3VIOTCHA JIOTHYEeCKHe
omepanuu: and, or, not.

Bonpockl u 3apanus

1. Kak nporpammupyerca na Ilackane monHoe 1 HenoJHOe BeTBIeHNE?

2, Yro rakoe cocrasHOi oneparop? B KaKUX cayuasx COCTABHOMN onepaTop Hc-
IIOJIb3YETCHA B OTIePATOpPEe BEeTBACHUA T

3. BeimoanuTe Ha KOMIIbIOTEPE BCe IPOrpaMMebl, IPUBEJAEeHHbIE B JAHHOM Iia-
parpade.

4. CocraBbTe He MEeHee TPeX BAPMAHTOB IIPOrPAMMBL OIPeAeIeHNA HauMeHbIIe-
ro U3 TpeX JAHHBIX YHCe.

5. CocraBbTe NpOrpaMMy COPTMPOBKHM 110 BO3PACTAHUIO 3HAYEHUI TPEX Iepe-
MeHHBIX: A, B, C.

6. CocraBeTe mporpaMMy BBHIYMCJIEHHS KODHEH KBaApaTHOTO YPaBHEHHA IO
AAaHHBIM 3HAYEHHUAM ero Koa(ppUIIHeHTOB.

EK LIOP: yacTb 2, rnaea 6, § 37. LIOP Ne 6.




MporpammMmupoBaHue auanora ¢ KOMMNbIOTEPOM

§14

NMporpammMmupoBaHue auanora ¢ KOMnNbIOTEPOM

OcHosHble membL napazpaga:
= Ymo makoe Ouanoz ¢ KOMNbIOMepoMm;
® npuUMep NPozpamMmMuposarus duaroza.

Yro TaKoe JMAJIOr ¢ KOMIILIOTEPOM

EcJiz BBl HCTIOJIHAJIY PACCMOTPEHHEIE BEIIIIE IPOrPAMMBI Ha KOMITBIOTEPe,
TO IIOYYBCTBOBAJIM OIpefiesieHHOoe HeyaoOcTBO npu pabore ¢ MallIMHOI.
Bo-niepBhIx, HEIOHATHO, KOI'lA MAIIHHA HAUMHAET OXUIATh BBO/IA IaHHBIX,
KaKue JaHHbIE U B KAKOM IOPS/IKe HY>XHO BBOAHUTE (9TO BeZlb MOXKHO U 3a-
ObITE). BO-BTOPBIX, Pe3yJIbTAThI IOIYUYAOTCA B BHAe YHCes HA DKpaHe, Oe3
BCAKUX NOACHEHWH UX cMBIcIa. SIcHO, 9To Jrrogu Mex 1y coboii Taxk He obIa-

J106y10 iporpaMMy COCTaBJATH HYKHO TaK, YTOOBI ee UCIIOJI-
HeHHEe PeajiM30BhIBAJIO QUATIOT MEKAY KOMIBIOTEPOM M I10JIb-
30BaTeJIeM B IOHATHOM AJs YesoBeKa (hopMme.

Ilpesxzie ueM HA4YAThH COCTABJIEHME IIPOIDAMMEI, HYXXHO HPOAYMATH
CHeHapHI TAKOT0 Anajora.

Hanpumep, cocTaBuM creHapuii padoThl NIPOrPaMMEI, BEIUHCIAIOIIEH
cyMMy ABYX Ienblx umcesna. Ha sxpasne KOMIObIOTEpa MOCJIENOBATEIBHO
JOJIKHBI NOABJIATECA CJIEAYIONINE CTPOKH (/I IpUMepa IPeAIIoIOHUM,
uT0 Oyzem BBOAUTE yncsa 237 u 658):

Bgedume nepsoe caazaemoe: A = 237
Bgedume emopoe caazaemoe: B = 658

A+ B=895
IToxa!

3,[[801: KYPCHBOM 3allMCaHbI CUMBOJIbBI, KOTOPEIE BRIBOJHUT KOMIIBIOTED
IO IporpammMe, a NpAaMBIM HHDHBIM mpH(bTOM — CHMBOJIbI, BBOAHUMEIE
noJib30BaTeJIeM.

A\
fe“- 5 JIro60# BBHIBOJ Ha SKPaH IPOMCXOIHUT IO OIepaTopy BbIBOAA,
¢ 3aMMCAHHOMY B IpOrpamMmme.




BeepgeHue B NnporpaMMupoBaHue

CnepoBaTeIbHO, C IOMOIIbIO OIIEPATOPA BEIBOJA HA 9KPAH BEIHOCATCH
He TOJIBKO Pe3yJIbTaThl PEIIeHus 3aja4i, HO U BCe 3JIEMEHTEI AUaJiora co
CTOPOHEI KOMIILIOTEDA.

Bor nporpaMmma, KOTOpas peajn3yeT HAI CLeHADHIA:

Program Summa;
var A, B: integer;

begin
write ('BeemuTe nepeoe ciaraemoe: A =');
readln (A) ;
write ('BBemuTe BTOpOe clnaraemoe: B =');
readln (B);
writeln;
writeln('A + B = ', A+B);
writeln('Iloxa!')

end.

B aroil mporpaMme MCIONB3yeTCs BOZMOMKHOCTh BKIIOUATEL B CIIMCOK
BBIBO/Ia CUMBOJIbHEIE CTPOKY (OHM 3aKJIOYAIOTCSA B alIOCTPOGEI) 1 apud-
MeTHYeCKHe BhIpa)keHus1. BripaskeHue A+B cHAYaAIA BEIYUCIIAETCH, a I10-
TOM IOJIYY€HHOE YMCJIO BEIBOZHUTCA Ha 3KpaH. KOHEYHO, /I8 BeIYHCIIe-
HUA CYMMBI MOXHO ObLIIO HAIMCATH OTAEJLHBLIA ONEpaTOp NPUCBANBA-
HU#A, HO MOKHO CIeJIATh U TAK, KAK B 9TOM IIpUMepe,

Eme obparuTe BEMMaHHe Ha omepaTop writeln 6e3 cnucka BHIBOJA.
On obecrieunBaeT MPONYCK CTPOKH HA 3KpaHe.

IIpuMep NporpaMMHpPOBaAHMA JHAJIOTA

KomneioTepHas nmporpamma coBceM He 0643aTeNLHO AOJNMKHA UMETh
MareMaTH4ecKoe cojiep:anue. BoT npuMep cueHapus, CyAd 10 KOTOPO-
My, KOMIBIOTED BEIIOJHAET POJb 9JIEKTPOHHON HAHBKH, 3aboTamelcs
0 30POBBbe MKOJbHUKA. [IpHBOAATCA ABA BADUAHTA PA3BUTHS CIEeHAa-
pHdA, B 3aBHCHUMOCTH OT OTBeTa pebGeHkKa.

Bapuanr 1:

Tovt 6wepa Ovin Oonern. Hamepv-ka memnepamypy!
Coobwyu, kaxasa y meba memnepamypa: 36.5

Tt 300pos, Opysxcox! Moxceurs udmu 8 uLKoay.
Atenaiw ycnexos!

Bapuanr 2:

Twvi 8uepa Govin Gonern. Hamepv-ka memnepamypy!
Coobwu, kaxas y mebs memnepamypa: 37.3

TvL ewge 6onen! Pazdesailcs u 10xHuUCh 8 nocmenn.
ITonpaseasiica, dpycorw!

AnropuT™m aToii IpOrpaMMEI COAEPIKUT BeTBIeHue. Maesa asropurma
COCTOMT B TOM, UTO 3HAYEHUE TEMIIEPATYDhI pe6eHKA CPABHUBAETCA C Be-
JIMYMHON HOPMAaJIbHOM TeMIlepaTypel yeaoseka: 36,6 °C. U eciu y peGen-




MporpamMmmMupoBaHMe auanora ¢ KOMMnbIoTepom

Ka TeMIepaTypa BbIllle, TO OH He3ZA0poB. BoT cooTBeTcTByIOmMMI ajro-
put™m Ha ASl:

anr HAHBKA
Bem T
HaAY
BeIBoA "T'sI Buepa 6b11 601eH. UsMeps-ka Temneparypy!”
BrIBOZ "Coobmu, kakas y Tebsa Temueparypa: -
BBoz (T)
ecau T> 36.6
to BuiBoz "ThI eme Gonen! Paszjesaiica U JIOXKHUCH B IIOCTEb.
BEIBOJ " Ilompasasiics, ApyKok!™
uHayve BLIBOX Tl 3710pOB, APy oK! MoxKems UATH B IIKOJY.
BEIBOJ " JHenalo ycrexos!”
KB
KOH

ITo aToMy ajropuTMy mojaydaercs cjieAyiomad nporpamma Ha Ilac-
KaJe:

Program NANNY;
Var T: real;

begin
writeln('Te Buepa Owyl GoneH. M3Mmepb-Ka
TeMnepaTypy!');
write ('Coobum, kakas y Tebsa Temneparypa:');
readln (T);
if T>36.6
then begin
writeln('Te eme GojyeH! Pas3pemancs
M JIOXKMCE B [ocTesb.');
writeln ('llonpaenascsa, npyxox!')
end
else begin
writeln ('Tu 300POB, IOPYyXOK!
Moxems MOTHM B WKONY.');
writeln ('Xenaw ycnexos!')
end
end.

O6paTuTe BHUMaHME HA J[BA MOMEHTA: BO-IIEPBLIX, neped cio80m else
HU 8 KOeM cay4ae Heab3A CMA6UmMb MO4YKY ¢ 3anAmoil; BO-BTOPHIX,
B 3aIIMCH U IIPH BBO/Ie BEeIIeCTBeHHBIX YUCeJI Yeiaa u dpobrasn vacmu uuc-
aa omadenaiomcs 0ecamuinoil moiKou.

CocraBnsas nofo6HYIO IPOrpaMMy, BEl cCaMH OpraEusyeTe HHTepdeiic
KOMIIBIOTEPA ¢ NI0JI30BATEJIeM Baliei nporpaMmsel. ITOT uHmepgellc 0ba-
3aTesIbHO doadcer Obimb Opyxcecmeennbvim. Colepixanue auanora AoJ-
JKHO OBITH HOHATHBIM U YA00HBIM.




n BeepeHue B nporpaMmmupoBaHue

ad I

KopoTko o rmaBHOM

Crenapuit paGoTH IPOrPaMMBbI — 3TO OIUCAHUE ee OBIIeHHA C II0JIb30-
BaresieM (IOJIB30BaTeNbCKOro uHTepdeiica). UaTepdeiic obsazarenbHO
JOJIKeH ObITH APYIKEeCTBEHHEBIM,

JI:000#1 CHMBOJIBHBIN BBIBOJ HA KPAH IIPOIrPAMMUDPYETCS C ITOMOII[BIO
oneparopawrite mimwriteln.

Bonpocki 1 3aganuna

1. Yro o3HauaeT MOHATHE «JUAJIOI'OBbII XapaKTep MPOrpaMMbI» ?

2. Kakxymu cpefcTBAMH IPOrDAMMHUDYETCA TUAJIOT MeKAY MOJb30BATEJIEM
U KOMIIboTepom?

3. Yro o3HauaeT MOHATHE «APYKECTBEHHEIN HHTEpdeiics ?

4. BrinosHuTe Ha KOMIOBIOTEPE BCE IPOTPAMMEI, IPHUBEeHHbIE B JAHHOM I1a-
parpade.

5. ITocTpoiiTe AMTOPHTM M COCTaBbTE IPOTPAMMY, TIO KOTOPOH 6yeT peaniuso-
BaH CJIEAYIOLIHMIA CLEeHAPHI: KOMIIBIOTED 3APAIIXBACT HOMED AHA HeAeu,
Tocjie BBOJA KOMIbIOTED coollnaer HagBaHHWe dToro AHA. Hanpumep, ecan
BBeJH 1, TO BeIBeZeTcA hpasa «DTO MOHENeIbHUK» U T, [.

EK LIOP: yactb 2, rnasa 6, § 38. LIOP Ne 2, 6-8.

§15

MporpammMmupoBaHue LUKIOB

OcHoeéHbie membL napazpaga:
H 9manbl peulenus paciemHtoll 3a0aiu Ha Komnviomepe;
= 3adaua o nepecmanosie Oyxea. [Ipozpammuposarue
yuraa na Ilackane;
" ymo maxoe omaadKa u mecmupoéarue npozpammbot.

Bbl HAYYHIIMCE COCTABIATH JMHENHBIE X BETBANIAECH IPOIDAMMEI Ha
ITackane. Termepb HY?HO OCBOMTH IPOrpaMMUpPOBaHHUE NUKJ/A0B. CHOBA
OyzeM yuyHThCA Ha DpUMepe KOHKpPeTHOU sanaumu. Ho, B orsimume or
npeAbIAYIIMX IPUMEeDPOB, OAX0/ K ee PelleHno 0yaeT HeCKOJIbKO Apy-
THM.




MporpammupoBaHne LMKIOB

Jransl pelieHHA PacYeTHOHM 3a/1a9Yy Ha KOMIIBIOTEpe

Yacro 3agada, KoTopyto Tpedyercs peliuTh, chopMyIHpoBaHa He HaA
MaTreMaTHIeCKOM sA3biKe. [lJIsg pemmeHUs Ha KOMIIBIOTEpDe €e cHadasa
HY»HO IIPHBECTH K (hOpMe MaTeMaTH4YeCKON 3a/auu, a MOTOM yiKe [IPo-
rpaMMHPOBATE.

Pabora mo pemreHHIO TaKMUX 3a7a4y ¢ MCIOJb30BAHMEM KOMIIBIOTEpA
IIPOXOJUT Yepes clleAyIoniue aTamkbl:

1. ITocraHOBKA 3aJavH.

2. MaremaTuuecKas GopMaIn3arnns.

3. IlocTpoeHue anropurMa.

4. CocraB/ieHue IPOrpaMMbl Ha A3bIKEe IPOrPpaAMMUPOBaHUS.
5. Ornagka ¥ TeCTUPOBAHME IPOTPAMMBI.

6. IIpoBeaeHue PACYETOB U AHAJIUS ITOJY4YeHHBIX Pe3yJIbTaTOB.

OTy mocaenoBaTeIbHOCTh HA3LIBAKOT TEXHOJOTHEH pelleHHA 3aJadH
Ha KOMIBIOTEpe.

B umcTOoM BHJE IPOrpaMMUpPOBaHHUEM, T. €. pa3paboTKoi ajlropurMa
M IPOr'PaMMBI, 3€Ch ABISAIOTCS JUIIE 3-ii, 4-i u 5-# sTamsl.

Ha srane NoCTaHOBKH 3aJa4YH JOJKHO OBITH YETKO ONpeneseHo, 4To
AaHO U uTO Tpedyercsa HAMTH.

Bropoii aTan — MaTeMaTHu4eckas hopManmusanus. 3/ech 3ajjaua nepe-
BOAMTCA HA ASLIK MaTeMaTHdecKHxX (OpMYJi, YPaABHEHMI, OTHOIICHHH.
Ilanexo He Bcerjga 3Tu GoOpMyJIsl oueBUAHBI. Hepeako UX NPUAXOAUTCH
BBEIBOJWTHL CAMOMY HMJIM OTBICKHMBATH B ClenuaibHOM muTepatype. Ecan
pellleHHe 3a1a4u TPeOyeT MaTeMaTudecKoro ONNUCAHUA KAaKOT0-TO Peayb-
HOro o6’beKTa, ABJEHUS WX Ipolecca, To ¢dopmanusanusa paBHOCHIbHA
MOJIYYEHUIO COOTBETCTBYIOIIEH MaTeMaTHIECKOH MOTeJIH.

Tperuii aTan — nocTpoeHue ajiroputMa. Bl 3Haere gBa crocoba onu-
CaHUSA aJITOPUTMOB: OJIOK-cxeMbl 1 Afl.

Ilepsrle Tpu aTana — 3To pabora 6e3 KoMnbeloTepa. [lansiie caexyer
co0CTBEHHO IIPOrPaMMUPOBaAHME HA OIIPEIeJIEHHOM A3bIKe B ONpe/elieH-
HO# cucTeMe nnporpaMmmupoBanus. [lociegunii (mecToit) aTan — 9TO HUC-
MOJIB30BAHMUE YoKe padpaboTaHHOM MPOrPAMMEI B IPAKTHUYECKHUX IeaaxX.

3anauga o nepecraHoBke Oyke. IIporpaMMupoBaHHe ITHKJIA
Ha ITackane

IIpocnenumM Bce aTanbl TEXHOJOIMH PEIIeHAA 3aJaYH HA KOMIbIOTEpe
Ha OPpHMepe KOHKPEeTHOH 3aavH.

1.ocranmoska 3agaun. [lano N kyOHKOB, Ha KOTOPBIX HallMCAHEI pas-
Hble 6yKBBI. CKONIBKO pa3nuuHbiX N-OYKBEeHHBIX CJIOB MOYXHO COCTABUTH
U3 3TUX KYOHMKOB (CJI0Ba He 0053aTeIbHO JOJMKHEL HMETh CMBICI)?

HcxkoMyio IeJIOYMCIeHHYI0 Benuuuny obosHaumm Oyksoit F. Torga
IOCTAHOBKA 38Ja4Y{ BEITIATHAT TAK:




BeegeHue B nporpaMmmMupoBaHme

Hano: N.
Haiitu: F.

2. MaremaTuueckas dopmaauszauusa. [lonyuum pacuernyio dhopmy-
ny. CHauasia pacCCMOTPHMM HECKOJILKO KOHKPETHBIX mpumepoB. UmeloTes
ABa Kyouka ¢ OyxBamu «U» u «K». flcHO, 4TO M3 HUX MOKHO COCTABUTDH
ZBa CJIOBA:

UK KH.

JHobaBuM Kk HUM mpembio 6yKBY, «C». Teneps 4ncsio pasabix cJIoB 6y-
ZeT B mpu pasa Gosbllle NpeAbIAYINero, T. €. paBHo 6:

NKC KHUC HCK KCH CKH CHK.

Ecau pnobaBurs uvemeepmyio OYKBY, HaIpuMep «A», TO YHCJIO CJIOB
BO3PACTET 6 Hemblpe pa3d ¥ CTAHET PABHLIM 24:

KHNCA KMAC KCHA KCAU KAUC KACHU UKCA UKAC UCKA
NCAK MAKC NACK CKUMA CKAU CUKA CMAK CAKU CAUK
AKHC AKCH AUKC AUCK ACKHU ACHK.

Ilonpo6yiiTe 3anucaTs BCce BAPUAHTHI CJIOB M3
natu 6yks: U, K, C, A, V. CxenaTs 3T0 HenpocTo.

LY
fAcHO AWUIIB, YTO KOJHMYECTBO TAKMX CJI0B Oyaer 8 \(\Acc :
nambe pas 6onvuie 24, 1. e. paBao 120. U3 mectn W
OyxB MO HO cocTaBuTh 720 paznuunsix cios. C poc- W
TOM 4ncJa 6yKB 4HCI0 cJIOB GrIcTpo pacrer. Hanpu- &

mep, ans 10 6yke nmonyuaerca 3 628 800 cios.

ITomo6HBIe Bazayu pelnaeT pasies MaTeMaTHKH,
KOTOPHIH HABLIBAETCH KOMOMHATOPHKOM.

Koauwecmeo pasauunbix Kombunayuii u3 N npedmemos, noryuae-
MblLX U3MEHEHUeM UX Nnopadxa, HA3bl6Aemcs YUCJLOM IIepecCTAHOBOK.
Imo yucao evipaxcaemces pyrnkyueii om N, komopas Ha3viéaemcs (pak-
TOPHAJIOM U 3ANnuUCbLEAeMCA MaK:

N!

Yuraerca: «3H cpakropuan» . [l goboro HarypansHoro N 3Ha4YeHHe
N! BEIUHCIgETCA KaK NIPOU3BeAeHUE ITOCIE0BATETbHOCTH HATYPATBHBIX
yuces ot 1 1o N. Hanpumep:

=13
21=1-2=2;
3!=1-2:3 =6;

4! =1-2-34=24;

5!=1-2-3-4-5=120
HT. IO




MporpaMMupoBaHue LMKNOB

Teneps BepHeMca K hopmynupoBke 3agaun. Eciau N ofosHavaeT Ko-
auuecTBO OYKB, a F — KOJIMYeCTBO CJIOB U3 3THX OYKB, TO pacyeTHada Gop-
MyJia TAKOBA:

F=N!=1:2:...:N.

3. Ilocrpoenne anropuTma. [I0CKOIBKY AIrOPUTM NOJIKEH ObITh HE3a-
BHCHMBIM OT JAHHOTO 3HAYeHus N, TO ero Heab3dA CAeNaTh JUHEHHBIM.
Iesno B TOM, UTO AJA pasHbIX N HAZO BHIIIOJHUTE Pa3HOE YUCIIO YMHOMKe-
Huii. B TakoMm ciaydae ¢ uamenenueMm N JHHeHHasA mporpaMMa JOJDKHE
ObL1a ObI MEHATH AJIHHY .

AnropurMm pemeHus JaHHOU 3agauu Oyzaer mukandeckum. C muxan-
YeCKHMH AJIMOPUTMAMM BBl yiKe NO3HAKOMHUJINCH, paboTasa ¢ rpadudec-
KHMM UCIIOJHUTEJIEM,

IIuka — »TO KOMAaHJa MCIOJHHUTEJI0 MHONOKPaATHO IIOBTO-
PHUTEH YKA3aHHYIO II0CJIeZ0BATEJILHOCTE KOMaH/I.

aar CJIOBA
wen F,N, R
Ha4
BBog N
F:=1
R:=1
noxka R<=N noBTOpATH

HIL
F:=F*R
R:=R+1

KII
BEIBOI F
KOH

Puc. 2.7. Brok-cxema
AJITOPHTMA BEIYHCJIEHHA
daxTOpHaia

or




BeepneHue B nporpammMmmuposaHue

31ech NIpUMEHEHa 3HAKOMAS BAM AJIFODUTMHYECKAs CTPYKTYpa
«IMKJI ¢ IpeaycioBueM». BEIoMHAETCA OHA TaK: NOKA UCMUHHO YCIOo-
8Ue YUKLA, NO6MOPACMCA 6bINOLHEHUE MeAd YUKLA.

TeJsio MUKJIA COCTABIAIOT Be KOMAHILI IPUCBANBAHNU A, 3aKII0YeHHbBIe
MeXAY CNYKeO0HBIMHU CJIOBAMH HII U KI{. ¥ CJI0BHe IUKJIA — 3TO OTHOIIIe-
Hue R<=N (R meHsb1Ie uau paBHO N).

B nanHOM anropurMe nepemMeHHas R BBINOJHSET POJb MHOMKUTEJS,
3HaUeHHe KOToporo mensercs oT 1 1o N uepes enununy. IIpoussenenue
HAKAIUIWBAETCH B IepeMeHHOH F, HaualkrHOe 3HaYeHHUe KOTOPO pasHo 1.
IIukn sakanymBaercs, xKorjga R cranosures paBasiM N + 1. DTo 3Haue-
HHAE B IPOU3BeJIeHHE YIKe He MONajer.

Jns MpoBepKM MPaBHUJIBHOCTH AJTOPUTMA NOCTPOMM TPACCHPOBOY-
Hy10 Tabnuny (aaa cayuas N = 3):

Ilar | Omepauus| N F R Yenosue
1 BBOJ N 3 - -
2 | F:=1 1 -
3 |R:=1 1
4 R<=N 1<=3, na
5 | Fi=F*R 1
6 | R:i=R+1 2
7 | R<=N 2<=3, na
8 | F:=F*R 2
9 | R:=R+1 3
10 | R<=N 3<=38, na
11 | F:=F*R 6
12 | R:=R+1 4
13 | R<=N 4<=3, Her
14 | BeiBOO F 6
15 | komen

W3 a10ii TAOAMIBI XOPOIIO BUAHO, KAK MEHAJNHUCH 3HAYEHUA [IEPEMEH-
HeIX. HoBoe 3HaueHue, NpPUCBOEHHOE IIEPEeMEHHOM, CTHPaeT ee CTapoe
3HaYeHHMe (B JaHHOM TabGinile He MOBTOPAETCH 3allHCh 3HAUEHUS Tepe-
MeHHOM, ec/IM OHO He U3MEHAeTCA; B TAKOM Bue Tabiula MeHee 3arpo-
moxxgeHa yucnamu). Ilocnennee saavenue F pasao 6. OHO BRIBOJHTCH
B KadecTse peayyabTara, O4eBUAHO, YTO pe3yabTaT BepHBIA: 3] = 6.




MporpammupoBaHue UMKIOB

4. CocraBieHue nmporpaMmsal. YTobsI cOCTABUTH IPOrpaMMy pellleHu s
HaIIe# sajayy, HyKHO HAYYHUTHCA IPOrpaMMHPOBaTE UK Ha [lacka-
se. OCHOBHOM HUKJIHYECKON CTPYKTYPOH ABIACTCA IHKJ ¢ NMPeaycI0OBM-
eM (uxa-noka). C noMOmBIO 2TOH CTPYKTYPhI MOYKHO IIOCTPOUTE I1000#
nuKAndecKkuil anropurM. Oneparop nuKIa ¢ npegyciosuem B Ilackane
nMeeT cieayomui hopmar:

while <BrIpasKeHmue> do <omepaTop>

CiyxebHoe cJioBo while o3HAaUYaeT «IOKa», do — «ejiaTh», «BBIIOJI-
HATHY.

Oneparop, cTOANINA OCJIe cjioBa do, Ha3bIBaeTCHA TeJIoM HuKia. Tero
IHUKJIAa MOMKET OBITh IIPOCTHIM MJIY COCTABHBIM OIIEPATOPOM, T. €. TIOCJIe[0-
BaTeJbHOCTHIO OIIEPATOPOB MEX Y cayeOHbIMHU ci0oBaMHU begin u end.

A Teneps 3anporpaMMupyem Ha Ilackalie aJIrOpuTM penieHUA HaIlleH
sajgaun (700aBHUB K HEMY OPraHMBATUIO IHAJIOTa).

Program Words;
var F, N, R: integer;

begin
write ('BBenure umcio Byks');
readln(N) ;
F:=1;
R:=1;
while R<=N do
begin
F:=F*R;
R:=R+1
end;
write('Ms ',N,' OYKE MOXHO COCTaBuTb ',
At et
end.

CuoBa 6pocaeTcs B 171a3a CX0KecThb ajropurma Ha ASl u mporpaMmsel
Ha ITackane. O6paTuTe BHUMaHUe HA TO, 4To B [lackajie HeT cnenuaJb-
HBIX CJY:KeOHBIX CJIOB MJis 0603HAUEHUS KOHIA HUKJA (Tak e Kak U
KOHIIA BeTBJIeHU ). Bo BCex cayuasax, rjae 9To He0OX0AUMO, UCIIOIb3YIOT-
csA cioBa begin u end.

Yr1o TaKoe OTIAaKA U TECTHPOBAHHE IIPOrpaMMbl

5. Ornanka u recrupoBanue. [100 omaadxoli npozpammvl NOHUMAEM-
CA Npoyece ucnblmauus patomvl. npozpammel U UCnpaéieHus oGHapy-
JHeeHHbLX npu 3mom owubor. O0HAPYKUTE OINUOKH, CBA3aHHLIE C HADY-
ITeHWeM TIPpaBUJI 3alucH mporpaMmmbl Ha Ilackane (CHHTaKCHYecKHe H
ceMaHTHYeCKHe OMMuOKH), IIOMOraeT MCIOJb3yeMas cucmema npozpam-




Beepexue B nporpaMmmMmupoBaHue

muposanus. IlonpaosaTens nonxydaer coobmenue o6 omubke, uCmpasiisa-
€T ee ¥ CHOBA IIOBTOPAET NONBITKY HUCIOJHHATEL IPOrpaMMy.

Ilonck anropuTMUYeCKUX OMIHOOK B IpOrpaMMe IPOU3BOAUTCH C HO-
MOnIbIo TecTupoBaHuA. TecT — amo KOHKpemHbLIL 8apuanm 3HAYeHUil
ucxo0HbLX OAHHBLX, Q1A KOMOPOZO U3BeCmer 0XcudaeMbvlil pe3yiomam.
IIpoxoskaeHue TecTa — HEOOXOAUMOE YCIOBHE NIPABHILHOCTH IIPOrpaM-
mel. Ha Tecrax nposepsieTcs NPaBHILHOCThL PEANH3AIMH IIPOTPaAMMOii
3aMJIaHUPOBAHHOIO CleHADHA.

Hamy nmporpammy, Hanpumep, MOYKHO IPOTECTHPOBATH HA 3HAYEHUN
N = 6. Ha skpaHe A0J3KHO HOJTYIATHCH:

Beedume wucao 6yre: 6
H 3 6 6yre mozcro cocmasumsv 720 caos.

6. IIpoBenenue pacyeToB M AHAJM3 MOJYYEHHBIX Pe3YJLTATOB — TOT
9TaIl TEXHOJIOTHUYECKOH eN0YKH peausyeTcs Npu paspaborke mpaxkTu-
YecKU TI0JIe3HBIX (He yueOHBIX) mporpamm. Hanpumep, mporpammsi
«Pacuer mporroaa norofei». SIcCHO, 4TO €10 GYyAYT MONAB30BATHCH AJIU-
TeJIbHOE BpeMs, ¥ IPABUJILHOCTE ee paboThI 09eHb BasKHA AJIA IPAKTUKHA.
A moasToMy B ITporecce 9KCIJIyaTAlAK 3Ta IPorpaMMa MOKeT AopadaTsl-
BaThCA U COBEPIIEHCTBOBATHLCH.

KopoTko o rnaBHoMm

ITocnemoBaTesisHOCTE ATANIOB PAGOTHI MPOrPAMMUCTA NPH PeHIeHUU
3a/1aYM HA KOMIbIOTEePEe HA3LIBAETCH TEXHOJIOTUEN pelIeHus 3aZaduMd Ha
KomIeioTepe. Takux sranos mrects: 1) mocraHoBKa 3amauu; 2) MaTeMa-
THYecKasa dopManusanusa; 3) MocTpoeHue ajropurma; 4) cocraBieHHe
NIPOrpaMMBbl Ha 3BIKE IPOTPAMMUPOBAHUA; 5) OTJIAAKA U TECTUPOBAHUE
nporpamMmsl; 6) mpoBeseHue pacuYeTOB U AHAIUS ITOJIYUEHHBIX PE3yJIbTa-
TOB.

KonuuectBo pasimuuabix koMOuHaUui ua N IIpeAMeToB, HOJydaeMbIX
H3MeHeHMeM MX IOPAAKA, Ha3bIBAETCSH YHUCJIOM IIepecTaHoBOK. YuciIo ne-
pecraHoBoK paBHO N! (N daxTopuas):

N!=1-2-...-N.

JI1060#f TMKJIAYECKH AJITOPDUTM MOKET OBITH IOCTPOEH C MOMOINLIO
KOMaHAbBI «IUKJI-TIOKa» (LUKJI C IPEeAYCIOBHEM).

dopMmar onepaTopa OUKJIa ¢ mpeayciaosueM B [lackane:

while <BrIpa)xeHue> do <onepaTop=>

Onepa'rop, COCT&BJIHIOII(Hﬁ TeJIO NUKJIa, MOXKeT GBITH OpPpOCTHIM HJIH
COCTaBHBIM.




Anroputm EBknupa

Bonpocsk! u 3apganua

1. Kax 6s10K-cxeMO¥i ¥ Ha aJIrOPHTMAYECKOM A3bIKe IPeACTABAAETCH KOMaHaa
LWKJIA C IPeAyCclaoBueM?

2. Kax nporpaMmMupyercs IUKJ ¢ ipeaycaoBueM Ha [lackane?

3. Ilouemy agropuTM BEIYHCAeHUA N 0/13%€eH OBITh HUKINIeCKAM?

4. Mz xaKuX 3TamoB COCTOMT paboTa MpOTPaMMMCTA IO PelIeHWIO 3aJadd Ha
KoMmnbioTepe?

5. Yro Taxoe MmaTemaTH4eckad GopMasu3anusa 3agaun’?

6. Yro Takoe oTaagxka nporpaMMbl? UTo HA3BIBAETCS TECTOM?

7. CocTaBbTe AJITOPATM BEIYUCIIEHUA CYMMEI BCEX HATYDAJIBHBIX UKCeJI, He IIpe-
BBHIIAIOIIMX 3alaHHOr0 HaTypaasHoro yucyaa N. [Iposepere anropuT™m Tpac-
cupoBkoi. Hanumure nmporpammy Ha Ilackane.

8. lano menoe uncyo X u HarypanbHoe N. CocTaBhTe aJropuTM BRIYHCIEHHA
X". IlpoeepsTe axropur™ TpaccupoBroit. Hammmure nporpammy =a ITac-
KaJye. A

EK LIOP: uacTb 2, rnasa 6, § 39. LIOP Ne 7, 13-16.

§ 16

Anroputm EBxnnpga

OcHosHble meMbL napazpaga:
» Haubobwiuil 00wl denumens;
m udes anzopumma Eexauda;
» onucanue anzopumma Eexauda 6a0x-cxemoil;
u anzopumm na AA u npozpamma na Ilackane.

HauGoasmmii o0mmii JeJuTeb

PaccmoTpuM caeyomylo safzady: Tpebyercs COCTaBATH NpOrpaMmy
onpegenenus Hauboabmmero obmero genutesns (HOJII) nsyx Harypaib-
HBIX 9HCe]l.

BenomenM MmatemaTuky. Haubonpmmii obmiuii geanTesab IBYX HATY-
PaJIBHBIX YHCeJ — 3TO camMoe 0oJbIIoe HATypaJbHOe YHCJIO, Ha KOTOpoe
oHU 00a gensaTca Haneno. Hanpuwmep, y ducen 12 u 18 umerorcs obmjue
nenutenu: 2, 3, 6. HambonpmumM o0IMAM JgeIuTeIeM ABJIAeTca Yucio 6.
ITO 3aIIHChIBAETCS TaK:

HOJI(12, 18) = 6.

¥

QO




BeepeHue B nporpaMmmMmupoBaHue

O6o3HaunM ucxoHble faHHBIe KaK M u N. ITocTaHOBKA 3a1aYH BEI-
TASANT CJIeAYIOIIAM 00pasoMm:

Hanmo: M, N.
Haiitru: HOI(M, N).

B gaHHOM CciIyuae KaKOM-TO AOMOJHUTENbHOW MaTeMarudecKkoit ¢op-
Majgusanuu He Tpedyerca. Cama ITOCTAHOBKA 3aa4y HOCUT (POPMAILHBIM
mMaTeMaTru4yecKuil xapakrep. He cymecrByer )opMyJIbL 118 BEIYHACIEHUA
HOJII(M, N) no saauenuam M u N. Ho 3aTo gocTaTo4Ho JaBHO, 3400
go noapjgeHusa OBM, ObLI M3BeCTEH aIrOpuTMHUYECKU cnocob pelmeHus
aTou sagauun. HassiBaercs oH aaropurmom EBxauna.

Hnes anroputma EBxiauma
W pes aToro anropurMa OCHOBAHA HA TOM CBOMCTBe, 4TO ecatu M >N, To

HOI(M, N)=HOI(M - N, N).

Wraue rosopa, HOJII aByx HarypaisHbIX unced pased HOJl ux nono-
JKUTEJIbHON pasHocTH (MOAYJIA UX PASHOCTH) ¥ MEHBIIEro YMUCa.

Jlerko pokasars 310 cBoMcTBO. Ilycre K — ob6muti nenurens M u N
(M > N). 9ro saauut, utro M = mK, N = nK, rage m, n — HaTypaJbHbEIe
qucna, npuyem m > n. Torna M — N = K(m — n), OTKyAa cjJegyer, 4To
K — pnenurens uucaa M — N, 3aauyur, Bce o01ue geanrenu yucea M u N
ABJIAIOTCA JeJIUTeJAMH UX pasdHocTu M — N, B ToM uucJIe 1 HanboabIu it
obmuit gesuTess.

Bropoe oueBHIHOE CBOMCTBO:
HOO(M, M)=M.

,HJIH «PYYHOI'O» CcHeTa aJIrOpUuTM EBKJIH,H,& BBITJVIAAWT TaK:

1) ecsin uHMcsa paBHBLI, TO B3ATH JI000e M3 HMX B Ka4ecTBE OTBETA,
B IPOTHBHOM CJIy4ae NPOAOJKUTE BEIIIOJHEHHE aJIN'OPUTMA;

2) saMeHHUTH GOJIbIIIEe YHCIIO PABHOCTEIO BOJIBIIEr0 ¥ MEHBIIEr0 U3 YU~
ceJ;

3) BEepHYTHCH K BEINIOJHEHUIO 1. 1.

PaccmoTpumMm aToT anroputM Ha npumepe M =32, N=24:
M ‘ 32 8 8 8
N ‘ 24 24 16

Ionyunnau: HOI(32, 24) = HOJI(8, 8) = 8, uTo BepHO.




Anroputm EBknnga

Onucanne anropurva Eskauna 610k-cxemoii
Ha pucynke 2.8 npusesiera 6;0Kk-cxema anropurma EBxinja.

Puc. 2.8. Binok-cxema anropurma Esxkianna

CTpyKTypa aJropurMa — LIHKJI-IIOKA C BIOKEHHBLIM BETBJIEHHEM.
IIukn noBTopsiercs, noka 3aHauenusa M u N He paBH&BI ApYT Apyry. B Ber-
BJIeHUH GosIbIIee U3 IBYX 3HAUYEHUN 3aMEHsIeTCs HA UX PASHOCTE.

A Tenepb NOCMOTPHUTE HA TPACCHPOBOUYHYIO TAGJUILY AJIOPUTMA AJIH
MCXOAHBIX 3HaueHuit M = 32, N = 24:

Ilar | Onepauua | M N ¥Ycnosue
1 |BBog M 32
2 |BBOgG N 24
3 |M<>N 32<>24, xa
4 |M>N 32>24, na
5 |M:=M-N 8
6 |M<>N 8<>24, na




BeepneHue B nporpammMmmpoBaHue

Illar | Omepauua | M N Ycaosue

7 |M>N 8>24, mer

8 |N:=N-M 16

9 |M<>N 8 <>16, ga
10 | M>N 8>16, mer

11 (N:=N-M 8

12 |M<>N 8<>8, Her

13 | BmiBOG M 8

14 | xomen

B mrTore nmosy4nscsa BepHEI pe3yJbTar.

Aaropurm ma ASl u nporpamma Ha Ilackane

aar EBxiun Program Evklid;
meaxa M, N var M, N: integer;
Hay begin
BeIBOX "Beepure M u N" writeln('Beemgure M u N');
BBOO M, N readln (M, N);
noka M # N noBTOpATHL while M<>N do
begin
ecau M>N if M>N
T0 M:=M-N then M:=M-N
unaue N:=N-M else N:=N-M
KB
KIY end;
seiBog "HOI=", M write ('HOO=', M)
KOH end.

KopoTko o rmaBHoOM

AunropurM EBKJInia npegHazHadeH A NOJyIeHu A Hanboabiero o6-
ero JAelMuTeNs ABYX HATYpadbHBIX uuces. CTpyKTypa ajropuTMa
EBKIHAa — IIUKJI C BJOKEHHLEIM BeTBJICHHEM.

PyuHas TpacCHpPOBKA MOJKET MCIOJbB30BATLCA AJIS INPOBEPKH Ipa-
BUJIBHOCTH JIAIIb CPABHUTEILHO IPOCTRIX anaropuTMoB. ITouck ajaropur-
MHUYECKHX OIMHOOK B IIpOrpaMMe IIPOM3BOAUTCA C IIOMOINLIO TECTHPOBA-
HHAA.




Bonpockl u 3apaHun

1. BrimosHMTE HA KOMIIbIOTEPE mporpaMmy Evk1id (3 maparpada). IlporecTn-
pyiiTe ee Ha sHaYeHHAX M = 32, N = 24; M = 696, N = 234.

2. CocrasbsTe IpOrpaMMy HaXOAEHUs HAUOOBINEro OBIIEro JeJuTeNns TPex
yuceJ, HCHOJb3YA CAeAVIOMYIO GopMyIy:

HOJ(A, B, C) = HOI(HOX(A, B), C).

3. CocraspTe mporpaMMy HaX0XJeHUA HAUMeHbIIero obmero kparaoro (HOK)
ABYX YHCEJ, HCIOIb3YdA GopMyTy:

A-B=HOJI(A, BYHOK(A, B).

EK LIOP: yactb 2, rnaea 6, § 40. LJOP Ne 8, 9.

Tabnuubl ¥ MaccuBbl
©
E_
&
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e

§17

Tabnuubl » Mmaccusbl

OcHoeHbie membL napazpaga:
» Ymo maroe maccus;
= onucanue u 86600 3HAYEHUIL 8 MACCUE
8 Anzopummureckom A3vLie;
" YUK C napamempom 6 AnzopummuiecKkom aivlice;
® pacuem cpedHezo 3HAYEHUS INeMEHMOE MACCUBA.

Hayuasn 6assl JaHHBIX, 3JIEKTPOHHbBIE TAGIHIIBI, BbI IO3HAKOMMUIUCH
¢ TaOIMYHBIM CIIOCOOOM OpPraHM3anMU AAaHHBIX. BEI y3Ke 3HaeTe, 4TO
Gosbiue HAGOPBI NAHHBIX YA06HO NpEeACTABIATL B TAGIMYHOM BHZE.
B Tabnumax MOryT XpaHUTHCH NaHHBIE PasHLIX TMHOB. Ha mpaxTuke
Jalle BCero NPUXOAUTCHA BCTPeYaThCA ¢ TA6IHIaMu, COAePIKAIIMI YHC-
JIOBBIE ¥ CUMBOJIBHEIE (TEKCTOBBIE) JaHHEIE.

Yo Taxoe MaccHB

s mpeacTaBieHus TabIHIL B A3BIKAX IpOrpaMMHPOBAHUSA MOKHO UC-
[0JIE30BATE MaccHBsl. Bot, Hanpumep, Tabunna, cofepsraas cpegaeMe-
CAYHBIE 3HAYEHNs TeMreparypsi B Ilepmu B 2000 rony:

Mecan, 1|2 3 4 5 | 6 7 8.1:9 |20} 2L | 12
Temneparypa (-21|-18|-7,5(5,6 | 10 | 18 (22,2 | 24 | 17 |5,4 | -7 |-18




BeepgeHue B nporpaMmmMmmpoBaHue

Taxyio rabauny HaszeBaloT JuHelHOM. OHa nmpejcrasideT coboit mo-
cJIe/0BATeILHOCTEL IIPOHYMEePOBAHHLIX uucen. Insa obozHaueHUs 3THUX
yyces MCIOJL3YIOT HHAeKcHpoBaHHbIe mMena. Hanpumep, gepes T[1]
obo3HavaeTcsa TeMuepaTypa B aasape (nepeom mMecsie rozga), 7[5] — rem-
nepaTypa B Mae u T. X.

B nporpaMmmMupoBaHAM JuHeHaA TabiIna Ha3bIBACTCA OHOMEPHBIM
maccuBoM. B Hamem npuMepe T — 5T0 IMA MaccuBa, JJIEMEHTHL MACCH-
Ba NpoHyMepoBaHkbl. [IopAAKOBEII HOMED 3JIeMeHTa Ha3kIBAETCA ero MH-
nexcoMm. Kaxapiii ajjeMeHT MaccHBa 0003HAYaeTCHA MHIASKCHDOBAHHEIM
MMeHeM B ciaefnyromeil popme:

<uM#A MaccuBa> [<HHAEKC>]

WHpaekc sanuceiBaeTca B KBagpaTHbix ckobrax: T[2], T[10], TT12].
Hraexcsl MOryT OBITH IPEeACTABIEHBI HE TOJBKO B BHUJie KOHCTAHT, HO U B
BH/Ie IIeJIbIX TIepeMeHHBIX U Jake BeIpaskennii nesoro Tuna: T[i], T[k],
T[i+k], T[2%k]. BaxxHO cIeauTh, 4TOObLI 3HAYEHU S MHACKCOB He BBIXOAU-
JTH 3a ZOTYCTHMBIe FPaHUIlLI. B mpuMepe ¢ TeMnepaTypaMy OHH AOJIKHBI
Jle;KaTh B AuamnasoHe ot 1 xo 12.

Bce aj1eMeHTBI MACCHBA JOJIKHBI UMETh OAMHAKOBEIH Tun. Eciu mac-
CHB COCTOHT TOJBKO M3 IeJIbIX YHCeJ, TO THUII MaccuBa — Ienblil. B Ha-
[IeM NpUMepe 3HAUeHUs TeMIepaTyp MOryT ObITh APOOHBIMH, IIOBTOMY
THII MACCHBA — BellleCTBEHHEBIN.

Maccup — OTpPAHNYEHHAHA IMOCJAeJOBaTeIHEHOCTE OJHOTHIIHBIX
BeJIHYHH.

KosmyecTBO BeJIMYMH ONpefeseTcs NPH onucaHuu Maccusa. Bee
9JIeMEeHTHI MaCCHBA MOT'YT BeIOMpPATECA IPOM3BONABHO U ABIAIOTCA O/AMHA-
KOBO JOCTYIIHBIMH.

Pemenne 3aaay mo o6paboTke Maccusa CBA3AHO, KAK IPaBHUJIO, C Iepe-
f6opoMm asteMeHTOB MaccuBa. Takoii mepeGop IPOUCXOAUT B IUKJIE, B KOTO-
pOM U3MeHseTcA 3HAUeHHe HH/eKCA OT HAYATbHOM 10 KOHeTHOM BeJTNIH-
Hel. [lJ1s TOro uToOBI OPraHW30BaTh BBOJ MCXOAHBLIX AAaHHBIX B MacCHB,
HYKHO TAKJKe HCIOJIb30BaTh IHKJI.

Onucanue H BBOJ 3HAYEHHH B MACCHB B AJ]I‘OpI{TMZH‘IQCROM A3BIKEe

SanumieM aJropuTM BBOJA 3HAYEHWI B MACCHUB TeMIepaTyp. Caaua-
Jla TIOCMOTPHM, Kak aTo aemaerca B Afl. PaccmoTpuM ABa BapHaHTa
asropuTMoB Ha ASfl, MCIIONB3YIOIIMX pasHble CIIOCOOb OpPraHM3alnuH
IHKJIA.




Tabnuubl ¥ MaccuBbl

aar Beox maccuBa, eapuasT 1
Bem Tab 7[1:12]

men
HAY
Ir=1
noka I <=12 noBTopars
HIL
seBOL " T[",I,"]="
BBoa T[]
I:=I+1
KL
KOH

axr Beog maccuBa, BapuanT 2
Bem T1ab T[1:12]

uex I
HAY
ana l or 1 qo 12 mar 1 noBTopATH
HIL
suBony "T[",I,"}="
BBOox T[]
KI{
KOH

O6paTuTe BHUMaHMe Ha BTOPYIO CTPOKY anropurmos. B Heil npucyr-
CTByeT onHucaHHe MaccuBa Temneparyp. B Af maccus HaseIBaeTcsa Tab-
aunei. 3anuck

Bemy a6 7[1:12]

omHchIBaeT TabmuIy (MACCHMB) BEIIECTBEHHOI'0 THMHA, UMA KoToporo T
M 3JIeMeHTHI IPOHyMepoBaHkl oT 1 o 12.

ITuka ¢ napaMeTpoM B AIrOpUTMHYECKOM A3BIKe

B meproM BapHaHTe aAropUTMA UCIOJbL3YeTCHA YiKe 3HAKOMAadA BaM aJl-
TOPUTMHYECKAaA CTPYKTYDPA yuraa ¢ npedycirosuem. Illepemennas I ur-
paeT poJib mapaMeTpa IHKJa, uaMeHsAwomeroca or 1 go 12 ¢ marom 1.
BHYTpPHM IUKJIa OHA MCHOJb3yeTcsa B KauecTBe HHAeKca B 0003HAYeHHH
anemeHTOB Tabaunbl: T[I].

BBoz opraHu30BaH B pe:xuMe auanora. Bel yike 3Haere, 9To 210 00:A3a-
TeJIbHOE YCIIOBHeE IPYKeCTBeHHOCTH HHTepdelica nmporpammel. Ilepesn BBo-
JIOM Ka)XI0ro odepe/IHOTO 3JIeMeHTa TabINIIbI HA 9KpaH OyAeT BEIBOJUTLCH
ero mmA. DTO Pe3yJIbTAT BBINOJHEHUs KoMaHAsl BeiBox " T1°, 1, "]=".
ITocne aroro mporpaMMMCT AOJKEH BBECTH C KJABHMATYPh! COOTBETCTBYIO-
mee yucso (komanaa Beox T17]). Ha axpane moxyuum:

T[1]=-21

T[2]=-18

T[8]=-7.5 ur. g.

§17

107




BeeneHue B nporpaMmmMmupoBaHue

Bo BTOpOM BapuaHTe HCHONB3yeTCA AJTOPUTMHYECKAas CTPYKTYpa,
KOTopasi HadsIBaeTcs MUKA ¢ napamerpom. Ee ob6mas dopma raxasn:

AN <napaMeTp LMKIa> oT <HayallbHOe 3HaueHue
napaMeTrpa> RO <KOHEUYHOE SBHaueHMe napamerpa>
war <BeJuuMHa NpUpalleHus apaMeTpa> NOBTOPATH

HIL

<Teno uUMKiIa>
K1

IlapamerpoMm IMKJa A0JKHA OBITH IepeMeHHad nejoro tuna. B Ha-
IIeM nNpuMepe To nepeMenHasn I . BeinosiHeHUe Tela IUKJIA TOBTOPAETCH
JUIA BCeX MoceJ0BaTeIbHBIX 3HAYEeHNI TapaMeTpa 0T Ha4aJabHOT0 A0 KO-
HE4YHOT'0 3HAYEHHUA BKJIIYUTENHHO C HU3MeHEHHEeM ero 3Ha4YeHHs IpH
KaXJ0M [MOBTOPEHUH Ha BeauuuHy mara. CiefoBaTesIbHO, 10 BTOPOMY
BapHAaHTY AJTOPATMAa OYAYT BBHINIOJHATHECA Te Ke caMble AelCTBHA, UTO
¥ II0 IEPBOMY.

Pacuer cpefHero 3HadYeHH A 3JIeMEHTOB MaCCHBA
_, Teneps chopmynupyem sagzauy obpa-

| A B OOTKM MaccUBa TeMIEpaTyp, KOTopyio 6y-
1 | Mecay | Temnepamypa| A€M DemIaTh faibire. Berameaum cpenne-
2 1 _g1| TroAoByio Temneparypy. [l aToro HyKHO
3 2 “1g| CUOMHTH Bee 12 smaveHmil TaGMIHIBLI U
paszaenuts cymmy Ha 12. ITonyuernyio Be-

4 3 -7,5|  juwumBy BHIBeeM B KadYecTBe Pe3yIbTaTa.
5 4 5,6 ATy 3a1a49y JETKO PEIIUTH ¢ TOMOIILIO
6 5 10| aaexrpouHsix Tabnun. Ha pucyrke 2.9
7 6 18| TmoxasaHma Takaa Tabiuna. B sAueiikm
8 7 59 9| B2:B13 saHocATCA 3HAYEHHS TeMIlepa-
- Typ. B siueitky B14 nomemiaercsa dopmy-
g 8 24| a: =CP3HAY(B2:B13). Peaysbrar (s pe-
10 9 17| >xume orobpaskeHUs 3HAUCHMIT) B TUeiiKe

11 10 5,4, Bl4 — 2,56.

(12 11 =7 Tabmuunblit npomeccop — 3TO IIPO-
|13 12 -18 rpaMma, COCTaBJIeHHAA IPOrpaMMHACTAMHA
: HA HEKOTOPOM SI3BIKe IPOrpaMMHpOBAa-
| 24] Comaney: e Hus. Bor Mu1 1 pazbepemcs, Kak Iporpam-

_ MHpPYyeTCs BbIYUCIEHHE CpefHero sHade-
Puc. 2.9. Tabnuna TeMIepaTyP  gys YHCIOBOTO MACCHBA, PEAA30BAHHOE
B @pyaxnun CP3HAY.
3amunieM ajaropuUTM B ITOJHOM BuJe (C BBOJOM, BEIYUCICHUAMMU U BhI-
BOJZIOM), HCHOJIB3YA B HEM [JIs OPraHM3aIlUU [MKJIOB CTPYKTYPY IHUKJA
C mapaMeTpoM.




Tabnuubl u Maccussl

anr Cpenasasa TeMiueparypa
Bem Tab 71:12]
uex I, semy T'sred
HaY
{Iluxn BBOZA}
masa I or 1 go 12 mar 1 nosropaTts

HIL
BuBOR " T[", I, "]="
seog T[I]
KIy,
{ITuka cymmuposasms}
T'sred:=0
aasa I or 1 po 12 mar 1 nosropars
HIL
Tsred:=Tsred+T[I]
K

{Boruncienue cpegEero}

Tsred:=Tsred/12

BeIBOJ ~Cpexnnerososas remueparypa = ", Tsred
KOH

O6paTum BHUMaHHe Ha caeAylomue ocobenHocTH axropuTMa. [loasu-
Jlack HOBas nepemMenHas T'sred, B KOTOPOI BLIYHCIAETCH CpeJiHee 3HAYe-
HUe:

Tsred=(T[1] + T[2] + T[3] + .... + T[12])/12.

Ilepemennas T'sred nmmeer BemecrseHHEINH Tun. Ilepes MUKIOM CyM-
MUPOBaHUA ITOM IIepeMeHHOM NPUCBAMBAETCH HyJIeBoe 3HaueHMe. Tak
BCerjga cJjelyeT HOCTYNATh C MepeMeHHOH, B KOTOPOI HAKAILJIMBAETCH
CyMMa KaKo#-To I0CJIeJOBATEIbHOCTH caaraeMbiX. IIpyu Kajk0M OBTO-
PEeHNM NUKJIa K 3HaYeHHUI0 nepemenHoil T'sred nobaBisieTcsi ouepeaHoe
ciaraemoe. ITocsre OKOHYaHMA MUKJIA IO YIEHHAS CYMMa AeauTes Ha 12.
9TO MCKOMBIH Pe3yJIbTaT, KOTOPBINA BEIBOAUTCS HA 9KPAH.

KopoTko o rnaBHom

Maccus — OrpaHHYeHHadA NocJIeOBATEeJIBHOCTE ONQHOTHUITHEIX BeJIH-
YHH.

JIureitnaa Tabanna B IpOrpaMMUDOBAHNY HA3BIBAETCH OJHOMEPHBIM
MACCHBOM.

B onucanuu maccusa YKaablBaeTcd ero TUII, UM, 'PAHUIIEI HHIEKCOB.

B anropurmax, cBA3aHHBIX C IepeGOPOM 31€MEHTOB MACCUBA, yao6HO
HMCHOJIb30BATh CTPYKTYPY «IMKJI ¢ IapaMeTPOM» .




BeegeHue B NnporpaMmMmMpoBaHue

@ Bonpocs! # 3aaaHus

1. Yro Takoe MaccHuB?
2. CaMoCTOATENbHO IPHAYMaiTe IPUMEDPEI JAHHEBIX, KOTOPEIE MOHO OPraHu-
A 30BaTh B BHJIe MACCHBA. B KaA0M IpUMepe OTMEThTe: KAKAM HMeHeM MOK-
HO 0603HAYUTEL MACCHB, KAK TPOHYMEPOBATH €r0 9JIeMeHTHI, KAKo# THI 6y-
xeT uMeTh Maceus? OnmmuTre MaccuBhl o npasuiam AL,

3. lns Tex e MCXOAHBIX JAHHBIX, YTO paccMaTpHUBAalOTCA B maparpade, co-
o CTABLTE AJIMOPUTM, B KOTOPOM BBIYMCIAITCH YeThIpe BEIMYMHBI: CpefHHe
TeMIIepaTyphl 3UMHMNX, BECeHHHUX, JIETHUX, OCEHHUX MeCcsHIeB.
4. Bri nocerunu Marasus u Kymuin 10 Bugos toeapa. B rabauny T[1:10] Bl 3a-
A NHCAMM KOJMNYEeCTBO KYILIEHHOro ToBapa Kaxaoro suna. B rabauny C[1:10]
BAIMCANN [eHbl eIMHHAT KaMK/0r0 BUAA ToBapa coorsBercTeeHHO0. CocTaBbre
aJIPOPUTM BHEIYMCJEHHUA 00Iel CTOMMOCTH BCEX MOKYIIOK.

M EK LIOP: uacTs 2, rnasa 6, § 41. LIOP Ne 8, 9.

§18

Maccugsi B lNackane

OcHosHble membL napazpaga:
® ONUCAHUE Maccusa e Har:xa.;;e;
s yurac napamempom na ITackanre;
» opmamut 6vL600a;
s npozpamma ¢ O8YmMi MACCUBAMU.

A Teneps MOCMOTPHM, Kak MoHO Ha Ilackajne sanporpaMMHUpOBaTh
AJITOPHATM BBIYMCIEHUA CPEAHErof0BoM TeMnuepaTypsl. s aToro cHava-
JIa TIO3HAKOMMMCSH C MPABUJIAMH ONMCAHUS MaCCHBOB. 3aMeTHM, 4TO B
3TOM ydeOHMKe MBI OrpaHuuyuBaeMca paboToOH TOJIBKO ¢ OAHOMEDHBIMH
MaccuBaMy (IMHeHHBIMY TAOJUIIAMHE).

Onucanue maccusa B [Tackamne

dopMaT OTHCaHUA OJHOMEPHOI0 MaccuBa Ha Ilackaie Takoi:

var <uMs MaccupBa>: array [<HWXHSa TIpaHMla MHOeKca ..
BepxHaa rpaHuua mHaekca>)] of <Tun KOMNOHEHTE>




Maccussbl B lNackane

CroBo «array» 6YKBaJbHO IEPEBOAUTCS KAK « MACCUB» . ['DaHMUIBI MH-
JAeKca MOTYT OBITE JI00BIMU HEJBIMH YHucIaMi. BaxHo, 4To6bI HUKEAA
rpaEnna 6el1a MeHbIIe BepXHel rparunsl. Onucanue MaccuBa TeMIepa-
Typ 6ymeT crenyommum:

yar T: array [1..12] oF rteal;

IMuka ¢ napamerpom Ha Ilackamae
Pacemorpum nosHEri TekeT nporpammel Ha ITackase.

Program Temperature;
var T: array[l..12] of real;
I: integer; Tsred: real;
begin
{mxn BBOHOA}
for I:=1 to 12 do
begin
WEIES ("T[Y X250 o= N)e
readln(T[I])
end;
{IMxnn cyMMMPOBaHMA }
Tsred:=0;
for I:=1 to 12 do
Tsred:=Tsred+T[I];
{ BEIMMCIIEHME CPenHero )
Tsred:=Tsred/12;
writeln ('CpenHeronoeas TeMnepatTypa = ',
Tsred:6:2,' rpanycoB')
end.

B 370i1 nporpaMme BasK bl HCIOIB30BAH ONEPATOP IMKJIA C IIAPAMET-
pom. B npocreiimem caydae popMaT 3TOro oneparopa cJaeAyIOmmii:
for <napameTp UMKJIa> :=<HadaJlbHOe 3HadeHMHe
napameTpa> to <koHewyHoe 3HaueHMe napaMmeTpac
do <Teno uukIa>

3HaueHUWe MapaMeTpa MUKJA YBeJIUYUBACTCH HA eAWHHUILY NPU Kark-
A0M NOBTOPEHMM Tesia HuKJa. CymecTByer ApyToii BADMAHT 3TOTO oIepa-
TOpa, B KOTOPOM BMeCTO cJioBa to 3anuckiBaercsa downto. B aTom cayaae
3HAaYeHUe IlapaMeTpa HUKJa yObIBaeT HA €JUHUILY, CJe0BATeILHO, Ha-
JajbHOe 3HaYeHHe JOIKHO GBITE GoJbIle KOHEYHOTO.

Tax ke Kak M AJasA omeparopa nukJa while, agech meno UuKaa mo-
acem G6bmb AUGO NPocMbLM Onepamopom, iubo cocmaénvim. B IepBOM
caydae TeJl0O IUKJIa 3aKaHYWBaeTCsa Ha Oamxaiiiiedl TOYKe ¢ 3amsaTOi.
B mamem npumepe — 210 NUKJI cymmupoBaEuA. Bo BTOpoMm caygae Teso
IUKJIa 3aKJII09aeTCA MeX ]y cjioBaMu begin u end (LukJ BBOJA).




Beenexnwe B nporpaMmmMmmposaHue

dopmaThi BEIBOAA

B mporpaMme IpUCYTCTBYET elle OAWH HOBBIN AJsA Bac snemeHT Ilac-
KaJis: (hopMaT BEIBOJA. ITO YHCJIA C JBOETOYHUAMH, CTOSAINNE IIOCJIe Iepe-
MeHHBIX B OIlepaTope BEIBOZA write:

write ("I [* . I52,%) = *)

B aroit 3anucu I:2 o60o3HAUYAeT, YTO 3HAUEHUE IepeMeHHOH I BEIBO-
IHATCA KaK IeJIoe YUCJIO B IBe CAMBOJIbHBIE TIO3NIINKA HA dKpaHe. Jlna ox-
HOBHAYHOTO YMCJIA B MepBoil mosunuu GyZeT moMeleH npobesi, Hanpu-
mep: 5.

B onepaTope BEIBOZIA pe3yJIbTATA TAKKEe HCIOJb3yeTcsa (POPMAT BBIBO-
na: Tsred:6:2. 3HayeHHe NepeMeHHOH Tsred BRIBOJHUTCA KaK CMeIlaH-
HOe 4ucJiio B 6 mo3unumii, ABe mocjeHue U3 KOTOPEIX 3aHHMaeT JpobHas
yacTs. B TpeTseil cipasa No3uuu — Touka. JIMIIHENKe MO3uIuu 1J1A 1ie-
J0ii yacTH saguMmaloresi npobenamu. Hanpumep: 34.25.

PeayabTaT BHIOJTHEHUS IPOrpaMMEI Temperature Oy/ieT BEIBeleH Ha
9KpAaH B CJeAYIOIeM BHE:

CpenHeromoBada TeMmleparypa = 2.56 rpanycos

I[porpama C IBYMA MaCCHBaAMH

A Teneps pacmupuMm ycioBue 3agaud. TpebyeTca A/1d Kax/I0ro Mecs-
Ia OmpeiejuTh OTKJIOHEeHHUE ero cpegHeil TeMuepaTypsl OT CPeHerono-
BOI BeJIMUHHEI.

BepHeMcs K 3j1eKTpoHHOU Tabnunme Ha puc. 2.9. JlobaBuM K Heil elne
onuH crober; C, B KoTopoM 6yAyT BEIYHCIATHECA NCKOMBIE OTKJIOHEHUA.
B siueiiky C2 sanecem hopmyny =B2—-$B$14. Ilo aroit hopmyJie BEIYUC-
JUTCA OTKJIOHEeHHUe SHBAPCKOH TeMIepaTypsl OT cpenHeronosoit. Ckomnu-
posas 3Ty dopmynay B sdeiiku C3:C13, mosyuum BCe OCTANbHbBIE BETUYN-
HbI. CMBICK «3aMOpakuBaHusi» agpeca B14 Bam foskeH OBITh IOHATEH.
PesynsTaTsl npuBeieHs! B Tabaune Ha puc. 2.10.

PeanuayeM BEIYHCIEHHE OTKJIOHEeHU B mporpamme Ha ITackane. Oue-
BUHO, B IporpaMmMe JO0J3KeH MOSIBUTHLCS elle OJAHH MacCHB AJIfA pasMe-
[eHus B HeM Tabaunsl oTRIoOHeHMit. [lagum atomy maccuBy umd Dt. Kax
¥ MacCHB TeMIepaTyp, oH cocrouT u3 12gmeen: Dt (1],Dt[2],DE[3], ...,
DEL12],

K npeawigymeil nporpaMMme Hajfo NoO0aBUThH ONMCaHUWEe MaccuBa Dt
B CIE€AVIOIIEeM BUJE:

var Dt: array([l..12] of real;

3HaueHHe Ka)KJIOr0 3JE€MEeHTA MACCHBA BBIUMCIAETCA KaK DPasHOCTH
MeXJy CpefHell TeMIepaTypoil B COOTBETCTBYIOIIEM Mecslle U CpelHe-
rozoBo# Temueparypoil. Haupumep, ana sasapa Dt[1] :=T[1]-Tsred.




Maccues! B Nackane

A B C

1 | Mecay | Temnepamypa | OmraoHeHUA
2 1 -21 23,56
3 2 -18 -20,56
4 3 -7, -10,06
5 4 5,6 3,04
6 5 10 7,44
7 6 18 15,44
8 7 22,2 19,64
9 8 24 21,44
10 9 17 14,44
11 10 5,4 2,84
12 11 -7 -9,56
13 12 -18 -20,56
14 | Cpepnee: 2,56

Puc. 2.10. TemuepaTypsl 1 OTKIOHEHUSA OT CPEIHEr0

Taxue BEIYMCICHUSA NOBTOPAIOTCA B NUKIe 12 pas. 3HaueHua Maccusa
Dt BBIBOAATCA HA BKPaH.

Bamumem Ha [lackane dparMeHT, KOTOPBIH HAZO BCTABUTH B KOHEI[
IpPeABbIAYIeH MIPOrpaMMbl, YTOOb!I PEINUTH ITOCTABJIEHHYIO 3a/1a9y.

for I:=1 to 12 do

begin

Dt[I]:=T[I]-Tsred;

writeln (“DE[“pI:2,.%] = ", DE[I):6:2)
end

3/ech BLIYHCIEHNE 3HAYEHN I MaccuBa Dt U BHIBOJ UX HA 9KpaH COBMe-
I[eHbl B OAHOM I{MKJe. Peaynbrar paboTel mporpaMmsel GYAeT Cleayio-
I{AM:

Dt[ 1]= -23.56

Dt[ 2]= -20.56

Dt[ 3]= -10.06

Dt[12]= -20.56




BRNEDDHPO

BeegeHue B nporpamMmmMmupoBaHue

Kak u cJIeJOBAJIO OXKHaTh, 3TO Te e caMble YHCJa, YTO NOJYyUYEeHBbI
B 9JIEKTPOHHOI Tadiune.

KopoTko o rnaBHOM

IIpocreitmuii (popMaT OIHCAHUSA OLHOMEPHOI'O MacCHBa:

var <uMmsa MaccupBa>: array [<HMXHASA TIpaHuila MHIeKCa
.. BepxHAa IpaHuua mHgekca>] of <run maccusa>

B npocreiiinem ciydae onepaTop IMUKJa ¢ TapaMeTpPOM 3allUChIBaeTCsA
TaK:

for <napaMmeTp umMkia>:=<HauajlbHOE 3HadeHue
napamMeTpa> to <kKOHeuYHOe 3HaueHue napameTpa>
do <reso uuMKIaA>

B ¢opMaTe BHIBOJA YKA3bIBAETCHA KOJHMYECTBO NO3MIUI HA dKpaHe
IJI9 BEIBOJIA 3HAYeHusi. [[JIs BEI[eCTBeHHOIO YHMCJIa YKa3bIBaeTCH TaKKe
KOJIM4YecTBO Iudp B APOOHOIT yacTH.

B nporpamme Ha I[Tackase Z0JKeH OBITh ONMCAH KaXKAbIHA UCIIOJIb3ye-
MBI B HEIl MACCHUB.

Bonpock! 1 3agaHus

1. Kak mosxHO onucarh Ha Ilackase MaccHB, B KOTOPOM OyAYyT XPaHHATECA 3HA-
YeHHA YHCAEHHOCTH HaceleHAA MOCKBEI K KOHLY Kaskaoro roga XX sexa?

2. Bel npuobpenu koreHka. Kaplii Beuep BbI OIpejeJisere ero Bec C IO~
Moo BecoB. Kak MoxkHO onucath Ha [lackaje MaccuB, B KOTOPOM OyAyT
XPAHUTHLCS 3HAUYEHUA Beca KOTEHKA B TeYeHUe Mecsna (Hanpumep, Mas)?

3. Hannmure QparmMedT nporpammbl Ha Ilackane BBOJA HMCXOAHBIX JAHHBIX
JUISL MACCHBOB, OIIPe/leJIeHHBIX B 3afanuax 1 u 2.

4. Beegure B KOMIBIOTEp TporpaMmy Temperature, 06aBuB K Hell 06paboTKy
MaccuBa Dt. BBITOJHATE IPOrpaMMy, IOJYyYHTe pesyabraTel. CpaBHUTE HX
¢ npHBeJIeHHBIMH B naparpadge.

5. CocrasbTe nmporpamMMsel Ha ITackase 110 aIropuT™Mam U3 3aiasuit 3, 4 mpeabLAy-
wero naparpada. BelmoJasuTe 9TH NPOTPaMMBI HA KOMIIBIOTEDE.

EK LIOP: yacTs 2, rmaea 6, § 42. LIOP Ne 3, 8.




OpHa 3apava 06paboTkmn maccuea

§19

OpHa 3apauya oO6paboTkun maccusa

OcHoseHble membl napazpaga:
B YMmo makoe cayiailibvie vucaa;
® damuuk caywaiinbx wucen na ITackane;
B An20pumm NOUCKA HUCIA 8 MACCUBE;
B npozpamma nouUcCKka 1ucia 8 Maccuse.

Pemuwm crenyrontyio sagaay. Maccus sanonaseTca caydaiasIM Ha00-
poMm nesnsix yuces. Hy»xHo onpesenuTs, CKOJBKO pas JaHHOE eJI0e YHUC-
JIO BXOJHUT B 3TOT MaCCHB,

Yro Takoe cayuaiinbie yHCcIa

CHavasia HECKOJIBKO CJIOB O CydaifHBIX yncaax. Bee cebe HpeCcTaBJIsA-
IOT UTPaJbHBIN KYOUK, UMeromumii mecTs rpaneit. Ilpu kasgom 6pocanun
KyOHnKa BhINaZieHue KaKOro-To YMeJia eCTh caydaiitnoe cobeitue, C paBHOI
BEPOATHOCTBIO MOJKET BhIAcTh Ji06oe uncio ot 1 xo 6. PeayasraT 6poca-
HUs KyOuKa — aTo cayqaiinoe ¥HclIo. A Teneps npejacTaBbTe cebe KyOHK ¢
10 rpamsamu. IIpasja, KyGHMKOM €ro MOKHO HA3BaTh TOJIBKO YCJIOBHO, DTO
AECATUIPDAHHUK, HA IPAHAX KOTOPOro HaHeceHsl unesia ot 1 70 10. Pesyns-
TaT 6pocaHMA TAKOIO «KyOMKa» — ciaydaifHoe 9UCJI0 B AUANasoHe oT 1 10
10. Eme oxgus npumep. IIpu possirpeliie JoTepen U3 BPAIAIONIErocs 6a-
pabaHa J0oCTalOT NPOHYMepoBaHHbIE IIaphbl. Beimasmuili HoMep mapa —
CIIyYaiHOe YHUCIIO.

Jarunuk cayuainsix yuces na [lackame

B sa3pIKax IporpaMMupoBaHus, KaK IPABUJIO, UMEETCA aHAJIOT TI0Z00-
HOT'O «KyOMKa» HJIM JIOTOTPOHA, MO3BOJAIOMIMII MONIyYaTh CIydaifHbIe
uyuciaa. OH Ha3bIBAETCH ZATYHKOM CAYYAHHBIX YHCeN. DTO CTAHAAPTHAN
GysxuusA. B Ilackane ona sanucsiBaeTcs Tak: random (X) . 3xech X — 1e-
Ji0oe gucJio. Ilpu BEIMONHEHNN (DYHKIINM ee Pe3yILTaTOM CTAHOBHTCA I[e-
Ji0e gucyio B Auanasone ot 0 1o X. Hanpumep, ecau X = 50, To B peayabra-
Te MOYKeM NOJYIHUTE Joboe uestoe uncio ot 0 go 50.

IIpusenemM nporpamMmy, KoTopas AeMOHCTPUpPYeT paboTy ZaTumnKa
caydailHbeIX ynces Ha [Tackaie:

Program Example;

var I: integer;

begin

for I:=1 to 10 deo
write (random(50) :4)
end.




BeegeHue B nporpamMmmMmmpoBaHue

Ilo aTo¥t nporpaMme Ha dKpaH BHIBOAUTCA HAECATH CAYYaMHBIX YUCEJ
3 quanaszoHa ot 0 1o 50. Bor pe3yabTaT TECTOBOrO BBINOJHEHUA dTOH
[IPOrpaMMBI:

1 3 I7 20 27 7 31 1% 381 4Z

A renepb BepHeMces K yesoBuio 3agauu. Iloryuarmmuecs ¢ MOMOIIbIO
JaTYUKA CIyYailHble UMCJIa « DACKIIABIBAIOTCA » 110 9JIeMeHTaM MacCuBa.
HagoseM MaccuB Rand, a 4MCJIO 3J1€MEHTOB B HeM IIycTh OygeT paBHo 20.
Yueii0, KOTOpOe HY»KHO HCKATh B MaccuBe, OyaeT BBOJUTHCSH B lIepeMeH-
HYIO X.

AJll"OpHTM IIOMCKA YHCJIa B MacCHuBe

Ha pucysxke 2.11 npuBegeHa 6JI0K-cXeMa aJropUuTMa IIOMCKA B MACCH-
Be Rand BenwunHbl X € IOACYETOM YHUCJIA €€ BXOMKJAHUN B MACCUB B I1e-
pemenHoit NumberX.

NumberX:=0

[NumberX =NumberX + 1|

l

‘
v v
Brisos "B Maccuse Busoz "Yueno” X
Her uncna” X "B Maccuse upucy‘r(:'rnye-r
NumberX " paa

Puc. 2.11. ITopcyer BXOKASHWI YUCTIa B MACCUB

OGparure BEuMaHue Ha OJI0K, 0TOOpaKafomIuil MUK ¢ IapaMeTpoM.
On umeeT GOPMY BBITAHYTOr'O IIIECTAYTOJIbHUKA. B O/10Ke 3aniCchIBaeTCA
napaMeTp IuKJa (nepemMernHad ), HadaJabHOE U KOHEUHOE 3HAYEHUSA I1a~
paMeTpa uepes sanaryio (:=1, 20).




OnHa 3apa4va o06paboTku maccuBa

Ilepemennas NumberX urpaer posb cueTyuka. BHayase eif mpucBau-
BaeTCHA HOJb. 3aTE€M B IIAKJIE IPOMCXOAUT nepeGop BceX 3JIeMeHTOB Mac-
CHBA, U TIPH KAaXKJOM BBINIOJHEHHH YCJIOBHUA PABEHCTBA K CYETUHKY AO-
f6aBisieTcs eguHMUIA. Tak Bcerga OpraHU3yIOTCA CYETIYHMKHU B IporpaMm-
max! B pesynbTaTe BHIIOJHEHUS MPOrPDAMMEI HA 3KpaH OyZeT BhIBEAeH
ONWH U3 IBYX BADHAHTOB OTBeTA: JUOO COOOINEHHE, YTO B MACCHBE HET
JaHHOrO 4YucJia, Jubo coobiierne 0 TOM, CKOJIBKO Pa3 3TO YUCJIO IIPUCYT-
CTBYET B MAacCHBe, eCJIA OHO TaM OOHAapPYIKEeHO.

IIporpamma nmoucKa 4McJjia B MaccHBe

Hanumem nporpammy Ha Ilackase, comep:Kalnyio KaK 3alojJHEHHe
MAaCCHBA CIYYAWHBIMHA YHUCIAMHM, TAK U AJITOPUTM, ONHCAHHBLIN B GJIOK-
cxeme Ha puc. 2.11.

Program Example2;
var Rand: array[l..20] of integer;
I, X, NumberX : integer,
begin
{YcTaHOBKa OaTyMKa CHYYamHEX YUCeJl}
Randomize;
{3anonHeHMe MAacCCHBAa CJIYYaMHBMM YHCJIaMMA
¥ BEBOL MX Ha 3KpaH}
writeln('MaccuB chnydamHEX 4ducemn: ')
for I:=1 to 20 do
begin
Rand[I]:=random(50); Write(Rand[I]:4)
end;
writeln;
{Beono X}
write ( 'Beemonre X:'); Readln (X);
{HomcueT uMcra BXoxneHmii X B Maccus}
NumberX:=0;
for I:=1 to 20 do
if Rand(I)=X then NumberX:=NumberX+1;
{AHanM3 M BHBON PEe3yJETAaTAa}
if NumberX=0
then writeln('B Maccuse HeT umcna ', X)
else writeln('Umucno ', X,
' B MaccuBe npucyrcreyer ',NumberX, ' paz’')
end.
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BeeneHue B NporpaMmmMupoBaHue

B aT0ii nporpamMMe npucyTCTBYET enle OJMH HOBBIH JIJIf HAC OIIepaTop:
Randomize. 9rto crangapraaa npoueaypa Ilackans, Koropas IPOU3BO-
OUT YCMAHOBKY HAYANbHOZ0 COCMOAHUA 0AMHUKA CAYLAUHBLX YUCeL,
Jeio B ToM, uTo 6e3 aToro oneparopa (yHKNHUA random IPHM MHOT'OKpAT-
HOM IIOBTOPEHUM BBIIIOJHEHUA IPOrpaMMEbl Beerja OyieT BeIAaBaTh OOHY
M TY JKe IocienosaresbHOCTh umces. Ilpouenypa Randomize cayuail-
HblM 06PA30M YCTAHABIUBAET HAYAJIbHOE cOcTOAHMe AaTunKa. IToaTromy
IIPH Ka’KJI0M BHIIIOJHEHUH IPOrpaMMbI OyAYT OJydYaThed pa3Hble Habo-
PEI CIy4YaWHBIX YHCE.

ITocMmoTpHuTe Ha PE3yILTATHI BBITOJHEHUSA 9ToH nporpammsl. Ilepsoe
BBIIIOJIHEHUE:

MaccuB CIy4YamHEX 4YMCe:

544 0412912 1393225173144 5 516291013 34

Beengure X: 5

Uucno 5 B MAacCHUMBE MNPUCYTCTByeT 3 pas

HupueiM mpudToM 0603HAYEHO BBOAUMOE ¢ KJIAaBHATYPEI 3HAUEHHE.
Bce ocTanbHBIE CHMBOJIBI BEIBOJATCH HA 9KpaH 110 nporpamme. Bropoe
BBIIIOJIHEHHE IIPOIPAMMEIL:

MaccHMB CIy4dalHBIX YMCEe:

41 33 26 26 3311 193829 4 31 20 6 32 39212840 719

BeegnTe X: 2

B mMaccuBe HeT umcna 2

KopoTko o rnaBHom

CrayuaiiHbIe Uncja — pes3yJbTaThl caydaifHoro BEI60pa B3 KOHEYHOTO
MHOJKEeCTBA 3Ha4eHn# (MrpoBoil KyOuK, spebuil, JoTeped).

DdyaRIEA random (¥) — AaTYMK CJOy4aWHBIX YHcel B AuanazoHe oT 0
mo ¥ ma ITackane.

JIJIS nmojcyueTa KOJIMYecTBa BEJIMYHWH HCIIOJIb3yeTCHA NepeMeHHaA-cYeT-
qHK.

Bonpockl 1 3apalus

1. Kakue sHAYeHUs MOMKET NPHHIMATE [eJIas IepeMeHHad Y, eCJId B IporpaM-
Me 3amHcaHo: Y:=10+random(5) ?

2. BeeguTe B KOMObOTEp NporpaMmy Example2. Beimonuure nporpaMmy, mo-
JIYUUTE pe3ybTaThl.

3. Ucnonssysa hyukmmio random (X) , MOJIYYHTE YUCIa B AHAnagoHax: or 1 1o
10, or —-10 go +10, or 50 xo 100.




Mouck HandonbLLEero U HaMMeHbLUEero 3/IeMEeHTOB MaccuBea

4. Cocraspre nporpaMmy sanoJEeHna MaccuBa us 100 uncen cryyalHBIME 3HA-
yeHMAMH U3 auanazona ot —20 go 20. [logcuuTaiiTe B 9T0M MacCcHBe KOJIH-
YeCTBO MOJOKUTENBHBIX U KOJTHYECTBO OTPANATEILHEIX 3HAYEHWI.

5. BanosHKMTE CayYaHBIMHM YHCIAMM B AumamasoHe oT 1 o 5 ABa MaccuBa:
A[1:20]m B[1:20]. HaiizuTe 1 BeIBeuTe HA 9KPAH TOJBKO Te dJIeMeHThI 9THX
MAacCHBOB, 3HAYeHHA KOTOPHIX coBnagaoT. Hanpumep, ecmu A[2] = B[2] =4,
TO Ha HSKPaH HaJI0 BEIBECTH:

Howmep: 2 3nauenwue: 4
Ecim TakuX COBOAJeHMI HET, TO BLIBeJUTE HAa 3KpaH coobmenne 06 aToM.
6. IlpuaymaiiTe cBOM crIOCOOLI IOJNYIEHUA CAYIaHHBIX dUCEI.

EK LJOP: vactb 2, rnasa 6, § 43. LIOP Ne 10-11.

§ 20

NMouck HanbGonbLUEro u HaMMeHbLUEero
AN1eMeHTOB Mmaccuea

OcHoeHble meMbL napazpaga:
B NOUCK MaKcumMyma u muHumyma 6 SAEKMPOHMI: maﬁ.rzuue;
®m OLOK-CXeMbl ajizopummos noucka MaAKCUMYyMa
U MUHUMYMA 8 MaACCUBE;
= npozpamma na ITackare noucka maKcumyma
U MUHUMYMA 8 Maccuae.

Ilonck MaKCcHMyMa M MEHMMYMA B 3JIeKTPOHHOM Tabauue

OpaHOM 13 THIOBBIX 3a4a4 00paboTKM MACCHBOB ABJIAETCS IIOUCK HAH-
OOJIBIIEro NI HAMMEHBIIET0 3HAUCHUSA CPeH 3BHAYEHU I ero 3JIEMEeHTOB.
ITocTpouM anropuT™M pelIeHHUs 9TOM 3a/a4¥ ¥ COCTABUM IIpOrpaMMy Ha
ITackane. [lyiga npruMepa BO3EMEM HTOrOBLIE JaHHbIE YeMnuoHaTa Poccun
o pyrboay B npembep-sure 3a 2003 rox.

Ha pucynke 2.12 noxasaHa sjaeKTPOHHAs TAbJIHUIA ¢ UTOraM# YeMITHO-
Hara. B cronbue A pacriosiozeHs! HA3BAHUA KOMAaH, B crondie B — xonn-
YecTBO OYKOB, HAOpPAHHEBIX Kaskaoil komaunoi. KoManael nepednciieHs! B
andasurHoM nopsake. Ilobegurenem sissieTcss KoMauaa, HabpaBiuasa HAW-
OoJspITee KoJIWUecTBO OuKOB. Komanzaa, HaOpaBmIadg OUKOB MEHBINE BCEX
APYTUX, B CJEAYIOIEM Ce30He IIOKHAaeT IPeMbep-JIATY.

Insi onpeneneHnss MAKCUMAJLHOTO 3HAYEHUA B 2JIEKTPOHHOM Tabam-
e cymecrsyer hyakmua MAKC( ), a 1is1 HaX0IeHAI MEHAMAIBHOTO
sHauyeHus — ¢yrxuua MUH( ). B auyeiike B17 sanucana cdopmyna
MAKC(B1:B16), a B saueiike B18 — ¢opmyna MUH(B1:B16). Peaynsra-
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BeeneHve B nporpammMmupoBaHue

A B
1 | AINHAMO 46
2 | BEHHUT 56
3 | KPBLJIbS COBETOB 42
4 | JJOKOMOTHUB 52
5 | POCTOB 34
6 | POTOP 32
7 | PYBUH 53
8 | CATYPH 45
9 | CITAPTAK 36
10 | CITAPTAK-AJIAHUA 31
11 | TOPIIEOO 43
12 | TOPIIEOO-METAJIIIVPT | 29
13 | YPAJIAH 28
14 | IICKA 59
15 | YEPHOMOPEL] 24
16 | MIMHHHUK 47
17 | MakcuM. KOJI-BO OYKOB 59
18 | MuHEHAM. KOJI-BO OUKOB 24

Pue. 2.12. Utorm uemnuonarTa

TEI BBl BUAUTe B Tabuune. Orcioga genaeM BEIBOJ: ueMnuoHoM Poccum
crana komasja IICKA, a sa nocinegaem mecte — «YepHoMoper;» .

Baok-cxemMsi AJITOPHTMOB MIOHCKA MAKCHMYMAa H MUHHMYMAa B MACCHBE

Pasbepemcs, KaK 3xe IPOrpaMMHPYETCs ONpeie/IeHNe MaKCHMAJIbHOTO
M MHHUMAJBHOTO 3HAYEHUI B YMCJIOBOM MaccuBe. HauHeM ¢ moncka MaK-
cumymMa. OnumeM anropuT™ Ha AJITOPUTMUYECKOM S3BIKE.

Ilycts B mesnoumncienssiit maccus B[1:16] 3aHocaTea OYKM KOMaHI
B TOM IOpPAJKe, B KAKOM OHM DaclnoJioKeHb! B Tabinuue Ha puc. 2.12.
MakcumManbHOE KOJIUYECTBO OYKOB IIOJYUYHM B epeMenHoit MaxB. Kpo-
Me TOro, HaiiZieM ele 1 HOMep KOMaH/AbI, 3aHABIIeH nepsoe MecTo. s
aToro 6yAeM HCIIONB30BATH NepeMeHnyo Nmax.

PaccMoTpuM anropuT™ perneHud 3agadu. AJIropuTM 6yeT cocTaBieH
HCXOAA W3 YIPONIAIOIIEro NPeAloJoMKeHUA 0 TOM, YTO MAKCUMAJIbLHOE
KosmdecTBO 6asnor Habpasa ToNbKO oHA KoMaHaa. iMeHHO ee HOMeD U




Mouck HanbGonbLero u» HauMeHbLUero 3JIeMeHTOB MaccuBa

OyzeT BeIBeleH B Ka4eCcTBe pe3yJsbTaTa. Bojee o0muii BapuaHT npejJia-
raeTcs JJid PACCMOTPEHUA B 3alaHUM K faHHOMY naparpady. Huxe npn-
BeJleH IOJIHEIH aITOPUTM Ha AJITOPUTMHYECKOM A3bIKe, a Ha puc. 2.13 —
dparmeHT 6710K-CXEMBI, OTHOCAIUMCS TONBKO K BEIOOPY MaKCHMAaJILHO-
ro anemeHTa (6e3 BBOJA ¥ BEIBOJA).

axar IIpembep-nura
nen Tad B[1:16]
mex I, MaxB, Nmax
HaY
{Iluxx BBOAA}
aaalor 1 go 16 nosropaTs

Busog "B[", I, "]="

Beoz B[I]
KII,
{ITouck HanbOIBIIEro 3HAYEHUS U €10 HOMepa}
MaxB:=B[1]; Nmax:=1
paalor 2 no 16 nosTopaTs
HIY

ecau B[I]>MaxB

To MaxB:=B[I];
Nmax:=I

KB
KIY
Brisox “"MakcuManabHOE YHCJIO 0YKOB: , MaxB
Brisoz "Homep xKoMasAsI-ToGeguTens:” , Nmax

KOH

MaxB:=B[1]; Nmax:=1

[MaxB:=B[I]; Nmax:=fl
I
|

Puc. 2.13. @PparmesT 6J10K-CXeMbl — IMOMCK MAKCUMAJBHOT'O 3JIeMEHTA




Beepnenue B nporpammMmupoBaHue

Hpesa anropur™a cocToHT B cieayiomem. B nepemennyio MaxB 3aHo-
CHTCs 3HaYeHWe IepPBOI'0 BJEeMEHTA MacCHBa, B mepeMeHHYI0 Nmax —
eIWHHUIA, T. €, HOMep IIePBOro aJIeMeHTA. 3ATeM B IIUKJIe IIOCJIefOBATEe I b-
HO ¢ MaxB cpaBHUBAIOTCA BCE OCTAJbHLIE dJieMeHThl Maccusa B. Ecan
ouepesHOM 3JIEMEHT OKasbiBaeTcs 0oJible TeKylero snavenns MaxB,
TO ero 3HaueHue 3aHocutTca B MaxB, a ero nomep — B Nmax. Korga sa-
KOHYMTCA OUKJ, B MaxB ocranercs HaubOJIbIIee YACI0 U3 BCET0 MacCH-
Ba, a B Nmax — ero somep.

Temeps HeTpyAHO AOraZlaThCd, KAK MCKaTh MUHUMAJIbHOE 3HAYeHHe
B MaccuBe M ero Homep. Eciu 11 9TOro HCIoab30BATH B IIPOrpaMMe Iiepe-
meHHble MinB u Nmin u B yCJIOBUHM BEeTBJIEHAS 3aMEHUTh 3HAK OTHOIIIEe-
HHUA «DoabllIe» HA « MEHBIEe», TO HOJYYAM HYKHBIHN anroputMm. Ero ¢par-
MeHT nokaszaH O0K-cxeMoii Ha puc. 2.14.

|
v

[ MinB:=B[1]; Nmin:=1

B{I1<MinB

MinB:=B[I]; Nmin:=I|

I
|
17_

Puc. 2.14. ®parmMeHT 6J10K-CXeMbl — IMOMCK MHHUMAJILHOIO 2JIeMEeHTAa

Ecnm B anroputMe HYKHO OJHOBPEMEHHO MCKATh MaKCHMAJBLHOE
M MHHUMAJbHOE 3HAYEHHA, TO COOTBETCTBVIOINHE BETBJICHHS MOMKHO
006'beINHNATEH B OXHOM IUKJIe. IMeHHO TAK CAeJIAHO B IPUBEACHHON HIKe
nporpamme Ha [Tackaie.

Hporpamma Ha Ilackane noucka MaKCHMYyMa M MHHHMYMA B MaCCHBe

CocraBum nporpammy Ha Ilackase, HO B 9Ty NIporpaMMy MbI BHECEM
ele HEKOTOphIe HOBBIE eTajJu. XoTeJoch OB B UTOre paGoThl MporpaM-
MBI IOJYYHUTHL HE HOMeDa, a HazBaHMu A ROMaHﬂH*HOﬁe}IHTeJ’IH MU KOMaHIhbI,
3aHABIIEN nocaesHee Mecto. Ho fy1s aToro HasBaHna BeeX KOMAH[ 4eM-
NHOHATA AO0JIKHBI OBITH OPTAHUB0BAHBI B MaCCHB M BBEJeHbI KAK HCXOX-
Hble JaHHBIe. B nporpaMme Takoil Maccus HaszBaH Team([1l..16] u THO
€ro 3JIEeMEeHTOB 00'bABJIeH KaK string.




Mouck HanbGonbLIEero U HaMeHbLUEero 31eMeHTOB MaccuBa

String — amo cmpoxoestit mun dannbix ITackans. Bennanna Taxo-
ro THIIA MOYKEeT IPUHUMATH 3HAUYEHHUe, IpeJcTaBlisiomnee coboil mpous-
BOJIBHYIO CHMBOJIBHYIO IIOCJIEAOBATEIEHOCTE (B TOM YHC/IE H H3 PYCCKHX
OyKB), AJIHHA KOTOPOH He J0JXKHA npeBblmaTs 255. g nasBaHui Ko-
MaHJ 3TO BIIOJIHE IOAXOAAIIMAE YCIOBUA,

Program Premier liga;
var B: array(l..16] of integer;
Team: array[l..16] of string;
MaxB, MinB, Nmax, Nmin, I: integer;
begin
{BeBon Ha3BaHUM KOMaHO ¥ HaBpaHHEIX MMM OUYKOB}
writeln (’BeeguTe Ha3BaHMA KOMaHI M [OJYyYEHHEE
MMM OYKM' ) ;
for I:=1 to 16 do
begin
write(I,’ Haszssaunue: ’'); Readln(Team[I]);
write (’Oukm: ’); Readln(B[I])
end;
{Tlouck HaMOBONBEWETrO M HAaMMEHBUIErD 3Ha4YeHUM UM MX HOMEPOB}
MaxB:=B[1]; Nmax:=1; MinB:=B[1l]; Nmin:=1;
for I:=2 to 16 do
begin
{ Beibop MakcumyMa }
if B[I)>MaxB then

begin
MaxB:=B[I];
Nmax:=1I
end;

{Bubop MmMHMMYyMA }
if B[I]<MinB then
begin
MinB:=B[I];
Nmin:=
end
end;
{BeiBOO pe3yJibTATOB}
writeln (" KoMauna-nobenurent demnuoHara ‘,
Team[Nmax], ’nvabpana ', MaxB, 'ouxos’);
writeln (’Ha nocnenHem Mmecte’,Team[Nmin],
' ¢ ',MinB, "oukamu’)
end.

O6paTuTe BHEMAaEHE HA TO, KAK OIpeJeJideTcsa Ha3BaHUe KOMaHIbI-
nobenuTesna 1 KOMaH/bl, 3aHABIIEH MTOCJeJHee MeCcTO. ITO JejaeTcsa Mo
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BeepeHue B nporpaMmmupoBaHue

3HaYEeHUAM HHJEKCOB MAKCHMAJBHOIO U MHHMMAJBHOI'O 9JIEMEHTOB
MaccHBa B: Nmax # Nmin. B nepemernHo# Team [Nmax] HaXoAHTCHA Ha3Ba-
HUe YeMIINOHA, 4 B IepeMeHHo# Team[Nmin] — HasBaHHe MOCJeLHEH
KOMaHZBI B YeMIIMOHATE.

IIpu BEIIOJIHEHWHM HNpPOrpaMMEI Ha sKpaHe OyZeT OTpa’KeHO CJAeAyIo-
mee:

BeenuTe Ha3BaHMA KOMaHI M [OJIydYEeHHEIE MMM OYKU

1 HazpaHue: JIMHAMO

Quku: 46

2 HazBaHue: 3EHMT

Oukmu: 56

3 HazpaHue: KPHUIES COBETOB
Oukmu: 42

16 HazpaHue : NMHHMK

Ouxu: 47

KoManpna-noBenurens uemnuoHarta LCKA Habpamna 59 oukos
Ha nocnenHem mecTe UYEPHOMOPEIl ¢ 24 oukamm

KopoTtko o rnaBHOM

Anropur™m BeIBOpa MAKCHMAIBHOIO (MUHMMAJILHOI0) 3BHAYEHUA B Mac-
CHBE MeeT CTPYKTYPY IHUKJA C BJIOKeHHBLIM HEIIOJHEIM BETBJICHHEM.

Insa o6paborku mocienoBaTenbHOCTEM cuMBoJioB B [lackasie mMeercs
CTPOKOBEIH THI JaHHBIX: string.

Bonpochl 1 3apnanus

1. IIpagymaiiTe coGCcTBEeHHBIE MPUMEPHI JAHHBIX, KOTOPEIE MOXKHO OblLIO GBI
npeACTaBUTHL B BHJE CTPOKOBOro maccuea. Iloaroroesre coobierue.

2. IlpeacraBeTe cebe, uTo ABe KoMaHALI Habpanu mo 59 ouxoB. Hampumep,
IICKA u B3EHHUT. Homep kakoii KoMmaHAbl ObLI ObI BRIBEJIEH B KAYECTBE pe-
syabrara?

3. Ilpu ycnoBuH M3 NpeAbIAYINEro 3aJjaHuA onpeaennuTe, Kakue 6yAyT BeIBeje-
HBI PE3YJITATHI, €CJIM B OIIEPATOPE BETBJIEHHSA, I'le OTOHpaeTcs MaKCHMAaJb-
HOE 3HAYEHWEe, 3aMeHUTh 3HAK OTHOIIEHHS «>» HA «>=»7

4. BeeauTe B KOMIBIOTED NporpaMmy Premier liga.BrnimosHwuTe ee, HOIy4n-
Te peayabTaTbl. CpaBHHUTE ¢ pe3yJbTaTaAMH, IPHBEIEHHBIMHA B raparpade.

5. ITo ycnoeuam vemnuonata 2003 roga u3 npeMbpep-JIura BRIOLIBAIOT ABE 1O~
crefHWe B TypHHUpHOH Tabnune xomaHzasl. CocraskTe nporpaMmy, onpeje-
JAKIYI0 06e KOMaHALI, BEIOBIBAIOIIINAE U3 IPEMbEDP-JIUTH.

EK LIOP: yacTte 2, 3aknioyeHue, § 6.1. LLOP Ne 6, 7.




CopTupoeka maccusa

§ 21

CopTupoeka maccusa

OcHoerbile membt napazpaga:
" anzZopumm COPMUPOSKU MemodoMm NY3vipbKa;
u npozpamma na IlTackanre copmuposru memodom ny3vipvia.

H3BecTHO, 4TO AAHHBIE B 3JIEKTPOHHOHN TA6IMIIe MOMKHO COPTHPOBATE
IO BO3PACTAHMIO WK yORIBAaHMIO 3HAUEHU B cTronbuax. s sagaun c Ta6-
aunei (Gyr60JbHOI0 YEeMIHMOHATA €CTeCTBeHHBIM AeHCTBHeM ObLIa 6bI
COPTHPOBKA 10 yObIBaHMIO 3HAYeHMI HabpaHHBIX 09koB. Torjga BBepxy
Tabaunsl ocraHeTca nmobesuTeNs YEeMIIMOHATA, 4 B HUMKHEH CTPOYKEe —
KoMaHJa, 3aHABIIadA nociaenHee mecto. Ha pucyrake 2.15 nokasana rakas
oTrcoprupoBaHHas Tabauna. 13 Hee MBI oJIydaeM MCYEPIILIBAIOIIYIO HH-
thopmanuio 06 HTOrax YeMIHOHATA: KTO KAKOe MEeCTO BaHA.

A B
1 LICKA 59
2 SEHUT 56
3 PYBWH 53
4 NOKOMOTUB 52
5 WHHHWUK 47
6 OWHAMO 46
T CATYPH 45
8 TOPMNEQO 43
9 KPblflbA COBETOB 42
10 | CNAPTAK 36
11 | POCTOB 34
12 | POTOP 32
13 | CNAPTAK-ANAHUA 31
14 | TOPNEOO-METANNYPI 29
15 | YPANIAH 28
16 | YEPHOMOPEL 24

Puc. 2.15. Urorn yvemnuonara




BeegeHue B nporpamMmmMmupoBsaHue

AJTOPHUTM COPTHPOBKHM METOOM IIy3bIPhKA

PaccMOTPHM, KAK NPOrpaMMUDYeTCs COPTHPOBKA Maccusa. [las pe-
IMeHUA ITON 3afady CYIEeCTBYET IeNblil KJjacc aaropurmos. Mer pac-
CMOTDHM 3[1€Ch TOJBKO OJHH U3 HUX, H3BECTHBIH 110/ HA3BAHMEM «MeTOJ
nyasipbKa». OTKyza TaKoe Ha3BaHUe, CTAHET SCHO HEMHOI'O IMo3Ke.

[TpouIIIOCTPUPYEM HACK MEeTO/A My3blPbKa HA MaJleHbKOM MaccuBe
u3 oAt uuces. Ilyers aro 6yaer maccus B[1:5], ucxonnbie 3HaYeHUA B
KOTOPOM pacIpejieJieHbl caydaitasiM o6pasom (puc. 2.16). Tpebyercs or-
COPTHPOBATH YHCJIA 110 YOBIBAHUIO,

ITepauiii aman (nepéwtii npoxod ). IlocienoBaTesbHO CPABHUBAIOTCH
[mapsl COCeHMX UHMCeJa M yNopsjoYmBaloTcs Io yopBanuio. CHauana
cpasauBalorcs B[1]u B[2]. ITockobKy Ha BTOPOM MeCTe 0JIKHO CTOATh
MeHbIee YMCJI0, TO Yueja MeHsoTcs Mectamu. B[1] cranoBuTcA pas-
HbIM 3, B[2] — paBrbiM 1. Batem ynopsisounsalorcs B[2] u B[3]. Ux sua-
yeHHs TOXKe Nepecrapasaioresa: B[2]=2, B[3]=1. 3aTeM ynopaAA0YHBaIOT-
cs B[3] u B[4]. U naxonen, B[4] u B[5]. B peaysbTaTe nepsoro mpoxoaa
MHUHAMAJIBHOE YUCJIO Ionasaer Ha ceoe mecro: B[5]=1.

AJITOpMTM IEepBOTO IPOXO0Ja MOMKHO OIIMCATH TAK:

nasalor 1 mo 4 moBTOPATH
HIY
ecan B[I]<B[I+1]To
X:=B[I]; B[I]:=B[I+1]; B[I+1]:=
KB
KI[

O6men saavenusanu B[] u B[I+1] mpoucxoauT Yepe3 TpeThbIO Iepe-
MeHHYI0 X.

Bor Temeph MOKHO IMOHATH CMbICJ oOpasa nmyssipbkal B pesysibrare
IPOX0/ia MUHUMAIbHOe 3HAUEHHEe «BCIUIBIBAET» B KOHEI| MacCuBa, Kax
BOBAYIIHBIH My3BIPEK B BOJE BCILIBIBAET HA IOBEPXHOCTh, NOATANIKIBAaE"
MBI ADXHAMEJOBOH CHIION.

Jlasiee HY3KHO IIOBTOPATH TAKHE IPOXO/KI eIlle TPH pasa. ITocae Bropo-
ro IMpoxoja Ha CBOeM MecTe okaseTca B[4], mocje TpeThero npoxoaa —
B([3]. ITocse uerseproro nmpoxoga ynopagouarcs B[2] u B[1]. Herpyaso
HOHATH, 9TO IPH BTOPOM NPOXOAe He Hajo Tporars B[5], T. e. UK 1071~
sken moBTopsAThes Aus I or 1 o 3. Ilpu Tperhem mpoxone — ot 1 10 2. ¥
HaKOHeIl, Ha YeTBepToM mpoxoae — ot 1 o 1, T. e. Bcero 1 pas.

CrnenoBaTeslbHO, IIUKJIBI, PEAJM3YIONIHEe IPOXOJAbl, CaAMH MOJIKHBI
NMUKJIAYEeCKH MOBTOPAThesA. [IpuyeM IIpy Ka«/0M cjeyIionieM IoBTope-
HUM fAAHA MKJIa JOJJKHA YMeHbIIaThesa Ha exuHuny. OTCIOAA BHIBOA:
empykmypa arzopumma GonNcHA npedcmasiimo coboil 08a B.Jl0HCeH-
HbLX UUKIA.




CopTupoBka maccuea

B[1] B[2] B[3] B[4] | BI5]

Hcxopusle 3HaYeHASA

1-it mpoxox

2-i1 npoxoj

3-it mpoxox

4-i1 mpoxon

Puc. 2,16. MiumocTpanus MeTosa IMyssipbKa

Bor nonastit anropurm copruposku maccusa B[1:16]:

aar CopTUpPOBKa METOJAOM Iy3EIPbKA
mex Tab B[1:16]
meal, K, X
Hay4
{Iluxa BBO#A}
aasalor 1 xo 16 moBTopsaTe
HIL
BriBog "B[",I, "]="
Beog B[I]
KIg
{Iluxas! coprupoBKH)
ana K or 1 xo 15 nosropars
HIY
ana lor 1 no 16-K nosropars
HI{
ecan B[I]<B[I+1]
to X:=B[I]; B[I]:=B[I+1]; B[I+1]:=X
KI{
KIg
{BeiBOZ OTCOPTMPOBAHHOTO MaccHBa)
aasalor 1 xo 16 mosTopsaTs
HIL
BeiBox "B[", I, "]=", B[I]
KIY
KOH

3znecy nepemenHas K urpaer poJb HOMepa npoxoza. [nsa maccusa
AnuHOK 16 Taxue mpoxoas! Tpebyercs nosToputs 15 pas. Jauna Kammo-
ro K-ro npoxoja pasna 16—K.
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BeepeHue B nporpaMmmMupoBaHue

Ilporpamma na Ilackaje COPTHPOBKH METOXOM Ny3bIPEKA

Teneps sanumem nporpammy Ha ITackase. Ho MbI ee HEMHOT'O YCJIOMK-
HHM II0 CDABHEHMIO C TIOCTPOEHHBIM airopuT™MoM. I10 yCI0BHIO HCXOAHOR
3afady HAM HYJKHO IIOJIYYHUTH CIMCOK KOMAaH][ B IOPfAAKe 3aHATHIX MU
MeCT ¥ YHMCJIO OYKOB, MOJYIeHHBIX Kax 01 kxomanaoi. CrepoBaTenasHo,
COPTHPOBATH HYKHO He TOJHKO MacCHB B, HO M MaccuB Team. [lenaercs
3TO OYeHb IIPOCTO: B MaccuBe Team NapajjejbHO ¢ MACCHBOM B IPOM3BO-
IAATCS Te e caMble TepecTaHOBKHU. B KoHIle paboThl IpOrpaMMBEl Ha 9K~
paH BEIBOAATCS OJHOBPEMEHHO dJIeMEeHThI 000MX OTCOPTHPOBAHHBIX MaC-
CHUBOB.

Program Premier liga 2;
var B: array(l..16] of integer;
Team: array([l..16] of string:;
I, K, X: integer;
St: string;
begin
{BBON Has3BaHM KOMaHI M HaOpPaHHHX MMM OYKOB}
writeln ('BremuTe Ha3BaHUA KOMaHO M I[NOJNIYYEHHEBIE
MMM OUKM') ;
for I:=1 to 16 do

begin
write(I,' HazBauume: '); Readln(Team[I]):
write('Ouxkm: '); Readln(B[I])

end;

{CopTupoBKa }

for K:=1 to 15 do
for I:=1 to 16-K do
if (B[I] < B[I+1]) then
begin
X:=B[I]; B[I]:=B[I+1l]; B[I+1l]:=X;
St:=Team[I]; Team[I]:=Team[I+1];
Team[I+1] :=St
end;
{BEIBOI OTCOPTMPOBAHHOM Tabnmus}
for I:=1 to 16 do
begin
{IlpucoenmueHne NpobesyioB K Ha3BAHUAM KoMaHn}
for K:=1 to 18-length(Team[I]) do
Team[I] :=Team[I]+" ';
{BuBOO: MeCTO, KOMaHpa, O4YKMu}
writeln(I:2,"' ',Team([I]:18,B[I]:2)
end
end.




CopTupoBka maccuea

Ilosicaum HOBBIe cpejcTBa Ilackasisi, KOTOphIe IPHMEHEHbI B ATOM
nporpamme. OGMeH 3HAYSHHSIMA MeK/1Y 3JI€eMEHTAMM CTPOKOBOT'O MACCH-
Ba Team JOJXE€H NPOHCXOAUTH Yepe3 NMePEeMeHHYIO CTPOKOBOTO THIA.
st 3TOro B mporpaMMe MCIIOJIL3YeTCs MepeMeHHaA St.

BriBoz pe3ysibTaTOB Ha SKpaH OPraHU3OBAH TAK, UTOOLI HA DKPAHE HO-
Mepa MecT, 3aHATHIX KOMaHJaMH, Ha3BaHWUs KOMaH/ U HaOpaHHBIE OYKH
BBIBOAMJIMCE B TPH POBHBIX cTOI6na. HasBaHUs pasHBIX KOMaHI UMEIOT
pasuyio nauHy. Camoe anuHHOe HasBaHWe y Komamaer TOPIIEIO-
METAJIJIVPT cocrout u3 17 cumBosioB. [[Jisi BHIDABHUBAHUS IJIHH
CTPOK Ka)XJ0e HasBaHue NoNoJHAeTcsa npobenamu 1o 18 cumBonos. Yuc-
JI0 106aBIsIeMBIX IPOOEJIOB BEIYMCIACTCS TaAK:

18-length (Team[I])

3nece length ( ) — aTo crangapTHAA (byHEKIUA, BEIYUCIAIONIAS JIH-
HY CTPOKH (YHMCJIO CHMBOJIOB), yKasaHHON B ckobkax. Hanpuwmep, s
ICKA pnuna crpokn pasHa 4, a ans TOPIIEO-METAJLIJIVPT piuna
paBHa 17. 3maumr, k IICKA pobasurcas 14 mnpobenoB, a k
TOPIIENO-METAJIJIVPT — 1 npo6eur.

B omepaTope Team[I]:= Team[I]+' '; HCIOJIb3yeTCHA olepalms
«+» IpUCOeANHEHNA CAMBOJIOB. B 1aHHOM ciyuae npucoennuseTes mpo-
6en. K crpoke Team[I] go6aBUTCH CTOIBKO npobesoB, CKOJILKO pa3 mo-
BTOpHUTCA npucoeguHeHue. ITocie aToro mo komange

Writeln(I:2,' ',Team[I]:18, B[I]:2)

B POBHbIE€ KOJIOHKH BBIBEAYTCHA MeCTA, HA3BAHWUA KOMAHJ U O4YKH. Pe-
3yJIBTATHI OYAYT UMETh Ha DKPaHe CJeyIOIHi BUL;
59

1 IICKA
2 3BEHUT 56
3 PYBMH 53

14 TOPNEIO-METAJUIYPT 23
15 YPAJIAH 28
16 YEPHOMOPEI] 24

KopoTko o rnasHom

Meroz ny3bIpEKa — AJTOPUTM COPTHPOBKY YMCIOBOTO MACCHBA.

CTpykTypa aaropurMa mMeToxa Oy3bIPbKA — [BA BJIOXXEHHBIX IIAKJA
C IepeMeHHOM JIWHONU BHYTPEHHEero IHKJIAa.,

length() — dyukuus onpenenenns giuns CTPOKOBOH IEpeMEeHHOI].

B Ilackane CYIIeCcTBYeT oNepanus NIpucoeJUHeHNA cTpoK. Ee 3Hak —
«+»,




Beepenue B nporpammMmmpoBsaHune

@ Bonpocbl ¥ 3aaaHus

1. Kak MogCHUTL HA3BaHWEe METOAA COPTHPOBKM MACCHBA — «MeTOZ Ny3BIPh-
Ka»?

2. CKOJIBKO IPOXO/I0B C IePeCTAHOBKAMMY 3JIeMEHTOB [10TPeSyeTcs npu COpPTH-
poBke maccusa us 100 uncen?

A 3. BeeguTe B KOMIbIOTEp mporpaMmy Premier liga Z.
a) BrinosiHuTe ee, MOJYYUTE Pe3yAbTATHI. CpasuuTe ¢ pe3yabTaTaMH, IIPH-
o BeZleHHLIMH B naparpadge.

6) BuecuTe nuaMeHeHHs B IPOTpaMMy AJ#d TOrO, qyTO0OBI MOJYYHTE COIMCOK B
obpaTHOM mopsAKe (10 BO3PACTAHMIO OUKOB). BrImonHuUTe NPOrpaMMy.

B) Bo3MO0IKHO, UTO MACCHB OKAa)KeTCs OTCOPTHPOBAHHBLIM 0 3aBePIIEHM
BCeX HIpOXOoZoB. B TakoM ciydae YHCIO MOBTOPEHMI BHEIIHEr0 IUKJIA
MOYKHO COKPATHTH, W porpaMma Gy/ieT BEIOJHATHCA OBICTPee. Ilompo-
fyiiTe yCOBEDIIEHCTBOBATh NMPHUBEAEHHYIO IPOrpamMMmy C y4eToMm 3TOro
¢axTa. IIpoBepbTe peaysbTaT Ha TECTAX.

o 4. Ecii HeCKOJbKO KOMaH | Habpaiu 0JHHAKOBOE KOJIHYeCTBO OYKOB, TO MeCTa
MesKy HUMH pacupe/iesIfloTCHA [0 PAasHHUIEe 3a0MTHIX ¥ NPONYIEeHHBIX M-
yeii: yueM pasHuna 60JbIIe, TEM MECTO BhILIE, Tlonpo6yiiTe ycOBePIIEHCTBO-
BATH NIPOTPAMMY, YUUTHIBASA 9TO paBuIo. JLIs aTOr0 B MporpaMmy Hazo A0~
6aBHTH MACCHB C PASHULIAMH MsUe. IIpuaymaiiTe TeCT, HA KOTOPOM MOYKHO
npoBepHTH paboTy NporpamMMsl.
5. YesioBue TO e, 4TO U B IpeABIAYINEM 3aJaHuH. Ho B xayecTBe MCXOAHBIX
JAHHBIX BBOAUTCSH €IIe JBa MaccuBa: ¢ YHCJIOM 3a0UTHIX U NPONYIIEHHBIX
Msa9eil KaM 0% KOMaHIoM.

H O

EK LIOP: yacTb 2, 3aknioyeHue, § 6.2. LIOP Ne 6.




Beepenue B nporpammuposaHue

YeMmy Bbl JOMKHbI HAYYUTBLCS,
n3yums rnasy |l

» CTpouTh HECJIOKHbIE BEIYHACINATELHEIE AJITOPUTMBI C
HCIOJIb30BaHUEM OJI0K-cXeM U AJIFOPHTMUYECKOr0 A3LIKA.

* BRINONHATE TPACCHPOBKY &JIFOPATMOB.

o CocrasnaTe nporpammy Ha [lackasie o ZaHHOMY QJITOPUTMY.

« Paborars ¢ cucremoii mporpammupoBanusa Ha Ilackase: nabupats
TEKCT IIPOTPAMMBI; COXPAaHATH IPOTPAMMY HA JUCKE U BHI3LIBATH
ee ¢ INCKAa; KOMIIMJIMPOBATEH X UCIIOJHATE IPOIPAMMY;
HMCIPaBJIATE OMIUOKH B mporpaMmme.
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JdononHeHue Kk rnase i

2.1. NporpamMmupoBaHue nepesoaa 4uucen
M3 OJHOW CUCTEeMbl CHUCIIEHUS B APYryI0

OcHogéHble membL napazpaga:
" nepesod 080UYLHO20 HUCIA 8 OeCAMULHYIO CUCTEeMY CLUCIEHUS;
® nepeod decamuyiHozo HUCAA 6 OBOULHYIO CUCTMEeMY CHUCLEHUSA.

B § 18 yueOHuKa ansa 8 Kyacca paccKasaHo 0 JBOMYHOM cHCTeMe CUHC-
JIeHNU s, KOTOpas UCIIOJb3YeTCsA B KOMIILIOTEPE AJIA NPeCTABIeHUA YUCeT
¥ BBINIOJIHEHHU S BhIYMCIeHHUH ¢ HUMH. Tam »Ke omucaHBI IpaBuJa, 1o Ko-
TOPBIM MOYKHO BPYYHYIO BEIIOJHUTE IIePEeBOJ NBOUYHBIX YHCEJ B Jecs-
TAYHYIO CUCTEMY CUMUCJIeHUA 1 00paTHLIN IepeBo]y — AeCATHYHBIX YHCes
B BomuHbIle. PaccmoTpum nporpammel Ha ITackase ana aBTOMATHYECKO-
ro mnepeBojia YHCeJ U3 OJHOU CHCTEeMbl CUHCIEHUdA B Apyryio. Orparu-
YHMCHA IIEPEeBOJOM IEebIX YHCe.

IIperpaMMa nepeBoaa ABOMYHOIO YHCJIA B JeCATHYHYIO CHCTEeMY
CYHCJICHHSH

Paccmotpum nporpamMmy Ha ITackase, Mo KOTOpO# MPOMCXOAHUT mepe-
BO/I I1€JIOTO IBOMYHOT'O YHCJIA B JeCATHYHYIO CHCTEMY.

Program Numbers_2 10;
var N10,N2,k: longint;
begin
write('N2="'); readln (N2);
{BBOO MCXOOHOTO OBOMYHOI'C uYMcCHa}
k:=1; N10:=0;
while (N2<>0) do
(UMK BHINOJHAETCH, Noka N2 He paBHO HYJO}
begin
N10:=N10 + (N2 mod 10) *k;
{cymmmMpoBaHue pasBepHYTOM GopMsal}




2.1. NMporpammuposaHue nepesoaa Yucen

k:=k*2;
{BHUMCIeHMe cTeneHeit mBodkmM: 2, 22, 2° ..}
N2:=N2 diwv 10
{orBpacuBanue Mmuanwer UUOPH}
end;
writeln('N10=', N10) {BHBOO OECATMYHOTO uMCJAa }
end.

B nporpamMme uCnosib30BaHbI CAeAYIONIAE TePEMEHHBIE:
N2 — mesoe ZBOWYHOE YHCIO — UCXOLHOE AAHHOE;
N10 — mecATHYHOE YMCIIO — Pe3yJabLTAT;

Tun longint — AIMHHBIH NeabIH THI. 3HAYCHUA BeJINYUH 3TOI0 THIIA
JiesKarT B [uanasose ot —2 147 483 648 g0 2 147 483 647. 3uauur, gan-
Has mporpamMma MoskeT paboTaTs ¢ YucaaMi, He Gosee yuem 9-3HaUHBIMH.

B aroit nmporpaMmMe MCHOAB3YIOTCS ABe HE3HAKOMEIE BAM OIEPAIAU
¢ nexeIMu ynenamu. Onepanusa div — nesouunciensoe aenenue. Jlean-
MOe M JeJINTeJIb ABJIAITCA IeJbIMH YHUCJIaMH, 4 pe3yJabTaT — Iesas
JacThb yacTHoro. Hanpuwmep: 7 div 2 = 3. Jlns or6paceIiBaHUA MJIaIe-
r'o pasp#A/zia 1eJIoro 4ucja HelloJb3yeTes HeJodncaeHHoe aeerme Ha 10,
Hanpumep: 1234 div 10 = 123 — or6pacsiBaeTcs MIagIImii paspsij.

Onepanusa mod faeT OCTATOK OT IEJOYHCICHHOIO AENCHUS. Hanpwn-
Mep: 7 mod 2 = 1. [lnsa moixy4eHUs MJAAIIEr0 pa3pAfa MeJoro Yuciaa
BBIMHCJIAETCA OCTATOK OT LEJOYMCIeHHoro nenenus Ha 10. Hampumep:
1234 mod 10 = 4 — BrIfessieTcs pas3pAn eIHHMUIL.

IIpumep. IIpn mepeBose mo AaHHOI HmporpaMMe ABOMYHOTO YHCJIA
1101, B recATHYHYIO CHCTEMY Ha 9KpaHe YBULNIM:

N2=1101

N10=13

CaenosarensHo, B urore momyunau: 1101,=13.

M1 yuniero nOHUMaHUA PaGOTHI IPOTPAMMEI BHUMATEIbHO U3YIH-
T€ IPUBEJEHHYIO Jlajiee TPACCUPOBOYHYIO Tabauny. OHa oTpaxkaeTr usme-

HEHUA 3HAYEHHH [IePeMEeHHBIX Ha KajK/OM IIare BHIIOJHEHUS AJTOPHT-
Ma, peaJlM30BAHHOTO B IpOrpaMme.
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AononHexue K rnase i

el IIporepka
ajaro- Komasasr anropurma N2 k | N10
putMa ycaoBus
1 Bsom N2, k:=1, N10:=0 |[1101| 1 0
2 N2<>0 11010, ma
3 N10:=N10 + (N2 mod 10)*k 1
4 k:=k*2 2
5 N2:=N2 div 10 110
6 N2<>0 1100, na
7 N10:=N10 + (N2 mod 10)*k 1
8 k:=k*2 4
9 N2:=N2 div 10 11
10 N2<>0 1120, na
11 N10:=N10 + (N2 mod 10)*k 5
12 ki=k*2 8
13 N2:=N2 div 10 1
14 N2<>0 1#0, ga
15 N10:=N10 + (N2 mod 10)*k 13
16 k:=k*2 16
17 N2:=N2 div 10 0
18 N2<>0 0£0, mer
19 BuBogm N10 153




2.1. MporpammMmupoBaHue nepesona Yymcen

IIporpamma nepeBoja 1eCATHYHOrO YHCJIA B IBOMUHYIO CHCTEMY
CUYMCIIEHUA

Teuepb MO3HaAKOMBTECH C IIpOI‘p&MMOﬁ nepeBOja 1eJIoro JecATHYHOTO
HHCJa B ABOHYHYIO CUCTEMY CUHCJIEHM .

Program Numbers 10 2;
var N10, N2, k: longint;

begin
write ('N10="); readln (N10);
{BEOI MCXOOHOTO HOecATHMYHOTO uucia}l
k:=1; N2:=0;
repeat

N2:=N2 + (N10 mod 2)*k;
{CymmmpoBanme pasBepHYTOM Gopmsr}
k:=k*10; {Berumcnenme Gaswuca: 10, 100, 1000, ..}
N10:=N10 div 2 {lLenouuciieHHoOEe meJyieHMe Ha 2}
until (N10=0);
{llukn zaxkaHuYMBaeT BHMNOJNHeHMe npu N10=0}
writeln ('N2='", N2) {BHIBO OBOUUHOTO uYMcia )}
end.

3/ech UCIIONIb30BAHBI Te YKe 0003HAUEHH A, YTO U B IPeABIAYIe mpo-
rpaMme. VICXOAHBIMM JaHHBIMA ABAAIOTCA: N10 — JeCATHYHOE YMCJIO.
Pesynprar nonyvyaerca B nepeMeHHOMH N2 — YHCIO B CHCTEME C OCHOBAHH-
eM 2.

B anropurme HCIONB3yeTCsA MUK € TOCTYCI0BMeM (repeat ... until).
I[Iuk noBTOpsAeTCA 1O BBINOMHEHUS yeaoBua: N10 = 0.

IIpumep ucnonbszoBanusa nporpammsel. IlepeBemem uncio 25 B ABOMY-
HYIO cucTeMy cuucieHus. Pabora mporpaMMbl Ha aKpaHe KOMIIbIOTepa
OTpa3uTCH CIeAYIOMUM 06pasoM:

N10=25
N2=11001

CrnenoBarenbHo, B pesyabrare noayqyman: 25 =1 1001,.
Jtst mydimero noHMMaHuA PaboTH IPOTrPAMMEI PEKOMEH/YEM II0CTPO-
UTH TPACCHPOBOYHYIO TabnuIy, HanogoOMe mIpexsIaAyIneit,

KopoTtko o rmaBHom

IIporpammupoBanue nepesoga 10 — 2 u 2 — 10 0CHOBAHO HA UCITOTD-
30BaHMM ONlePaIlMii HAJ IeJBIMHA Yucaamu: div — MeounciIeHHoe Aee-
HHe, mod — OCTATOK OT LEJOYHCJIEHHOI0 NeJIeHUH.
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Bonpock! 1 3agaHus

1. BeeauTe B KoMubioTep u oTaajgbTe nporpammy Numbers 2 10. Iepesenn-
Te C ee MOMOITLIO B IECATHYHYIO CHCTEMY CYHCIeHUsA CeyION[ie ABONYHEIe
gmuena: 111110; 1111111; 100000. ITpoBephTe NpaBUILHOCTh PE3YIBTATOB.

2. BeeuTe B KOMIbIOTED U oTyraasTe nporpammy Numbers 10 2. Ilepeseaun-
Te ¢ ee OMOIIBIO B ABOUUHYIO CHCTEMY CYHCJIEHHA CIAeAyIOL e JeCATHIHEIe
yuena: 255; 512; 1023. IIposepbTe NPaBHIALHOCTh PE3YJILTATOB.

2.2. CNOXHOCTbL anroputmMos

OcHo8HbLEe MmeMmbL napazpaga:
B 00BeMHASA CAONCHOCL AJLZopumma;
B GPeMEeHHAA CAOHCHOCMb AN2OPUMMA;
B anzopummbl nepedopa;
B CJONCHOCMb AN20PUMMOE nepedopa.

TpaAMIMOHHO NPUHATO OIEHUBATH CTEIeHEb CJOKHOCTH aJropurMa
1o 00BLeMY MCII0JIB3YEMBIX HM OCHOBHBIX PECYPCOB KOMIIBIOTEPA: IIPOIiec-
COPHOTO BPEMEHU M ONepPaTUBHON namMsaTH. B CBA3H ¢ 9TUM BBOAATCA Ta-
KHe MOHATHSA, KAK BPeMEeHHAs CJIOKHOCTE U 00beMHAasA CIOMHOCTE aJIro-
puTM™MA.

Q0seMHAA CIOKHOCTH CBA3AaHA C KOJTHIECTBOM JIaHHBIX, KOTOPHIE IPH
00paboTKe HYKHO XPaHUTH B oneparuBHO# namATH. IIpobremsbr MoryT
BO3HUKHYTH IpH 00paboTKe GOJIBIINX MACCUBOB JaHHbBIX (YHCIOBBIX HJIN
cuMBOJBHBIX). Eciu Beck 06bemM oOpadbaTeiBaeMoil HHPOPMALIUH He IIO-
MellaeTcs OJHOBPEMEHHO B OIEPATHUBHYIO NaMAThH, TO 3TH JaHHBIE IPH-
XOAMTCS XPAHUTH Ha YCTPOMCTBAX BHEIIHEH MaMATH (AMCKaX) U B IPO-
mecce 06paboOTKM epeMeInaTh YacTAMH U3 BHEIIHei NaMsaTH B OllepaTHB-
HYIO DaMATh 1 00paTHOo. ITocKoJBKY BpeM#a YTeHHA M 3aIMCH NaHHBIX Ha
yeTpoiicTBax BHENIHE NaMATH HAMHOrO 0OJbIIe BpeMeHU 0OMeHa Ipo-
meccopa ¢ ONepPaATUBHOMN MaMATHIO, TO B I1€JIOM BPeMs BHIIIOJTHEHHSA IIPO-
rpaMMBbI CYIIECTBEHHO BO3pacTaerT.

BpeMeHHAS CJI0/KHOCTH CBA3aHA ¢ KOJWYECTBOM ONepanuii, BBIIOTH:e:
MBIX TIPOIIECCOPOM B TeueHue paboTsl mporpammsel. Hanbosbimas yacTb Ipo-
[1€CCOPHOTO BPEMEHM TPATUTCHA HA BHINOJHEHHe NUKJIOB. [loaromMy onmeHka
BPEMEHHGH CIIOKHOCTH TIPOMBBOANUTCA 110 KOJIMYECTBY TIOBTOPEHUH IIUKIIOB.
HeTpy/1H0 IOHATH, 9TO IpK 00paboTKe MaccuBa JAHHEIX KOJTHYECTBO IOBTO-
peHMil MUKJIOB CBA3aHO ¢ padMepoM MaccuBa. Hanpumep, mycTb BBIYMC/IAET-
¢S CyMMa 3JIeMeHTOB MaccuBa X, cocrodmiero us N 4uces:

S==0: for i:=1 to N do S:=S + X[il:

B Tese NMKJIa BRINOJHAETCSH JBe Ollepalii: CJOXKeHHe H IpucBanBa-
aue. Yucno nmosropenuil nukiaa pasao N. CrenosaresibHO, CyMMapHoOe




2.2. CNnoXHOCTb anropuTrMos

YHCJIO BRINOJHAEMBIX onepanuit pasuo N - 2. 3HauuT, BpeMs BEIIOJIHE-
Hu#A Beero nukia 6yzer nponopuuonansao N+ 2: T~ N - 2, B rakom cay-
4gae rOBOPAT, YTO BPEMEHHAA CLONCHOCMS ANZOPUMMA 3A6UCUM JUHETLHO
om ob6sema danHbix. Bo CKONBKO pa3 BoapacTeT N, BO CTOIBKO e pas
BO3pacTeT BpeMA BBITIOJHEHHUSA [IPOrpaMMEI.

Ecau BepHYTBCA K QJIOPHTMY MOMCKA HAMGOJIBIIEr0 U HAMMEHBIIIEro
3HAYEHWI MAaCCHBAa, TO B HEM TAK3Ke HMEeTCH O H ITUKJI, XOTH TEJIO UKIa
coztep:xuT GoJsbliee umcao onepanuii. Ho ¢ yBenuuenunem pasmepa Mac-
cuBa (N) BpeMs BBHINIOJIHEHUS IPOrpaMMEl GyIeT TaKiKe YBeININBATHCS
JIMHEHHO, T. e. nponopuuonansao N. CaefoBaTebHO, BDEMEHHAS CI0MXK-
HOCTB &JIrOPUTMOB CYMMHPOBAHUA MACCHBA U ITIONCKA B MACCUBE MAKCH-
MaJIbHOrO (MHHHMAaJIbHOI'0) 3JIeMEeHTa OJMHAKOBASA — JIHHeHHAA.

Teneps olleHNM BPeMEHHYIO CIOKHOCTD AJTOPUTMA COPTHPOBKH MAC-
cHBa MeToxOM ny3wipbKa. Ilo-npesxHemy obosHaumm uyepes N pasmep
MaccuBa. AJITOPHTM COAEPKUT 1BA BIOKEHHBIX IAKJIa. BHemHu# mukx
umeer AnuHy N — 1. BEYTpeHHUI UK C KAXKAIM IOBTOPEHIEM H3Me-
HAET CBOIO AJIMHY 1o yoerBanuio: N - 1, N- 2, N - 3, ..., 2, 1. Cymmap-
HOe YHCJIO IOBTOPEHUH IUKJIA MOMKHO TOCUUTATE TAK:

¢ BBIYHCJIHM CPeIHIONI0 [UINHY BHYTPEHHEro IHKJIa:
[(N-1)+1)/2=N/2;

¢ YMHOYXHMM 3Ty BeJIMYUHY HA YKCJIO IIOBTOPEHUH BHEIITHEr 0
nukrjga: (N - 1) N/2 = (N2-N)/2.

Bpemennds C/I0¥HOCTS AJITOPUTMA ONPEAEIAETCA CIAraeMbIM ¢ HAau-
Gonbmeit crenensio: T ~ N2. B TakoM ciyuae TOBODAT, UTO 8PeMEHHASA
CJLOHCHOCMb AN20PUMMA COPMUPOBKU MemOGOM NY3bLpbKa uMeem emo-
poil nopadok no o6zemy OaHHbLX, T. €. IPONOPIUOHATLHA KBagpaTy N.
Hanpumep, ecitu pasmep Maccusa yseanuurs B 10 pas, To BpeMs COPTH-
poBku Bozpacrer B 100 pas.

ChosxuocTs anxropuTMoB nepebopa

Bosbumium KraccoM 3afad, KOTOPEIE YACTO PeIIAloTCA HAa KOMIIBIOTEPE,
ABJIAIOTCHA 3aa9M noucKa. OfHY U3 TAKMX 38/1a4 MBI Y3Ke PACCMATPUBAJIH:
HOMCK MaKCHMAaJbHOIO dJieMeHTa B MaccuBe. OGLiuii cMBIC/I 3129 IIOUCKA
CBOAXTCA K CJIEAVIONIEMY: U3 MHOKECTBA JaHHBIX, XPAHALIUXCH B IAMATHA
KOMIIBIOTEpa, Tpebyerca BuIOpaTh HY)XHBIE NaHHBIE, YAOBIETBODAIONIHE
ONpeZieJIEHHBIM YCJIOBHAM (KpuTepmsam). Taxoil momck ocymiecTBIAETCA
nepeGopoM Beex 3J1IeMEeHTOB CTPYKTYPhI JAHHBIX M UX TPOBEPKOM Ha YIOB-
JIETBOPEHHE YCJIOBUIO MoKcKa. Ilepe6op, mpu KOTOPOM TPOCMATPHBAIOTCH
BCe 2JIEMEHTHI CTPYKTYPHI, Ha3hIBACTCH NOJLHbLM NepeGopom.

Ha npumepe anropurMa noucka MakCHMAJIBLHOIO 3JI€MEHTA MBI 3HA-
€M, YTO IOJHEII nepebop 371eMeHTOB O/{HOMEPHOTO MACCHBA ITPOU3BOJHAT-
€A C IIOMOIIBIO O{HOTO IUKJIA, YHCJIO IOBTOPEHUIA KOTOPOTO IIPONOPIINO-
HaJILHO pa3Mepy MaccHBa.

137




AononHeHue K rnase |l

PaccmoTpuMm Apyroii mpumep. B ogxnomMepHOM Maccuse X 3aflaHbl KOOP-
auHATE N TOYeK, MPOM3BOJbLHO PACTIONOKEHHBIX HA BeII[eCTBeHHOM Yuc-
noBoi ocu. Toyku npoHymMepoBaHbl. MX HOMepa cOOTBETCTBYIOT HOMe-
pam aneMeHTOB B MaccuBe X. Hy:HO onpeieIuTh Iapy To4eK, paccTos-
HHE MKy KOTOPBIMA HauboJbIIee.

IIpumensas merof nepebopa, STy 3ajady MOXKHO pellaTh Tak: mepe-
opaTs Bce maphl ToYek M3 N JaHHBIX M ONPEJeJUTh HOMepa TeX TOYeK,
paccToOAHMe MeXKAy KOTOphiMM Hanboabiee (HaubOIBIINI MOAYJIb Pag-
HocTH KoopauHat). Taxoi moaHbli nepe6op peajinayeTcs qepes ABa BJIO-
JKeHHBIX IIUKJIA:

Numberl:=1;
Number2:=2;
for i:=1 to N do
for j:=1 to N do
if Abs (X[i] - X[j]) > Abs (X[Numberl] - X[Number2])

then

begin
Numberl:=i;
Number?2:=j

end;

Ho 0o4eBHAHO, YTO TAaKOe pelleHHe 3aja4yu HeparuoHAJNbHO. 3/1ech
kaxcdasa napa mouex 6ydem npocmampueambves 06ax0bl, HAIPUMED
mpui=1,j=2ui=2,j=1. Ina caygaa N = 100 DUKJIEI IOBTOPAT BEI-
noanerue 100 - 100 = 10 000 pas.

BelnosIHeHNe IPOTPAMMEL YCKOPHTCHA, €CJIM MCKJIOUHATE IOBTOPEHMU .
HCKRIIOYATE TAKIKE CIeIVeT U COBIajeHus 3HayeHnit i 1 j. Jaa ucKiroye-
HUA TOBTOPEHHII HYKHO B NPEABIAYINel MIporpaMMe H3MeHUTh HavYallo
pHyTpeHHero nukaac 1 Ha i + 1. IIporpamma npuMeT BUA:

Numberl:=1;
Number2:=2;
for i:=1 to N do
for j:=1i + 1 to N do
if Abs(X[i] - X[j]) > Abs (X[Numberl] - X[Number2])

then

begin
Numberl:=i;
Number?2:=j

end;

B TakoM anropuTMe UMCIO IOBTOPEeHHH NUKJa OyAeT paBHO
N(N — 1)/2. IIpu N = 100 noaxyuaerca 4950. PaccMOTpEHHEBIH BADHAHT
AJITOPHTMA Ha30BeM nepebopom 6e3 moBTOPeHHIl.




2.2. CNnoXHOCTb anropMTMos

3ameuanue. Koneuno, aTy 3ajjaqy MOKHO OBLIO PENIUTH ¥ APYIUM
crnocoboM, HO B JAaHHOM CJIydYae HAC MHTEPEeCOBasJ UMEHHO IepeGopHbIi
anroputM. B ciyuae e Touek, pacmosiosKeHHBIX He Ha NPAMOM, a Ha
NJIOCKOCTH UJIM B IPOCTPAHCTBE, IOUCK ANbTePHATUREI IIepefopHOMY aJi-
TOPUTMY CTAHOBHUTCH BeChbMa NPOOJIeMaTHIYHBIM.

B cnenylomeii 3afaue rpebyercsa seibpaTh u3 maccuea X 6e3 IIOBTOpEe-
HUI BCe TPOMKM YHUCeJI, CyMMa KOTOPHIX PABHA JecATH. B aToM ciyuyae
anropaT™ OyeT CTPOMTBCA M3 TPeX BJIOYKEHHBIX IUKJOB. BHyTpeHHME
IIHMKJIBI UMEIOT IIePEMEHHYIO JJINHY.

for i := 1 to N do
for j :=1i + 1 to N do
for k := j + 1 to N do
if X[i) + X[3] + X[k] = 10
then writeln(X[i], X[j], XI[k]):

A Temeps npeicTaBbTe, 4TO B3 MaccuBa X Tpebyercs BHIOPATH BCeBO3-
MOJKHBIE TPYIIIBI YMCeJI, CyMMa KOTOPBIX paBHa jJecaTH. KoauuecTsBo
YHCeJI B IPyNIax Moxker 6sITh m06biM — oT 1 o N. B aTom cryuae Koan-
4eCTBO BapMaHTOB Iepebopa pesKo BO3PAcTaeT, a caM aJrOPHUTM CTAHO-
BHUTCHA HETPUBHUAJIBHBIM.

Kaszanocs 651, Hy 1 uT0? Komnbiorep paGoraer 6uicTpo! U Bee ke mo-
cuuraeM. Yucao pasaudHbIX rpynn ud N 00BeKTOB (BKJIKOUYAs IMyCTYIO)
cocrasnser 2V. IIpu N = 100 aro 6yzer 2'%° ~ 103, Komnsiorep, paGora-
IOUIM#A CO CKOPOCTHIO MMJLIMADA Omepanuii B CeKyHAy, Oyaer ocymie-
CTBJIATH TaKOH nepebop npubaunsutensao 10 ger. [laxe HCKIIOYeHHE TTe-
PECTAHOBOYHBIX MOBTOPEHUH He cllesiaeT TaKOW nepefOpHEIN aJropuT™
TMPAKTHYECKH OCYIECTBUMBIM.

ITyTh NpakTHYECKO# PasperInMocTy NONOOHBIX 3a4a9 COCTOUT B HA-
XOMKAEHMM CHOCOO0B MCKIIOYEeHHs u3 nepebopa GecrneperneKTHBHBIX C
TOYKH 3PEHHS YCJIOBHA 3a7a4yy BADHAHTOB. [[JIg HEKOTOPBIX 3a7ad 9TO
yaaercs caenats. K TakuM 3agadaM OTHOCHUTCA 3a7ada IOMCKA BBHIXOIA
13 nabupuHTA, 3a71a49a 0 BOCEMH (epasax (paccTaBUTh Ha MIAXMATHOM JOC-
Ke BoceMb (pepaeil Tak, 4TOGEI OHM He YyrpoKaiau Apyr apyry). Ecian 6561
IIaxMaTHBIE IPOTPaMMEI COCTABIAINCE METOOM IIOJHOr0 nepebopa Bee-
BO3MOYKHBIX XO/IOB, TO HY OJIMH CYIIEPKOMIIBIOTED He CMOT OBl B peajibHOM
BPeMeHH MrpaTh B maxmarel. O4eBHAHO, YTO B AJIrOPUTME IIPOrPAMMEBI
3aJI0’KeHbl 3HAHUA CTPATETMH ¥ TAKTHKH UI'DbI B MIAXMATHI, KOTODBIMH
BJIAJICIOT CHJIbHEMINNe MIaXMaTHCThI, YTO CYIeCTBeHHO COKpAIaeT Ie-
pebop BOZMOMKHEBIX X0/I0B,

BreuaTnAoIUM IpUMEpPOM penteHusa GyHIaMeHTAIbLHON MaTeMaTH-
9ecKoi mpobiemMel MeTosoM noucka ssiasercsa IIpoexr GIMPS (Great
Internet Mersenne Prime Search), sanpaBieHHEBI# Ha IIOMCK IIPOCTHIX
qyuces MepcenHa — mocieoOBATeILHOCTH YMCEN, TOAUMHAIOIINXCS 3a-
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KoHyY 2P—1, re p — npocroe uncyio. B Hosbpe 2001 rosa B paMKax faHHO-
ro nmpoekTa 66110 Halineno uncio MepcenHa, cozeprkalnee B CBoei feca-
THYHOHM 3anucu Gosee 4 MmuH nudp. JecATKH ThHICAY KOMILIOTEPOB II0
BCEMY MHDY, OTAaBas YaCTh CBOMX BEIYHCINTENLHBIX pecypcos, pabora-
JIA HAJ 9TOM 3ajadeii ABa ¢ IOJIOBHHOI roja.

KopoTtko o rmnaBHOM

B nmporpaMMUpPOBAHUM HUCIONB3YIOTCA IBA KPUTEPHA CJIOMKHOCTH aJI-
ropuTMa: o6’beMHAaA CJA0MKHOCTS U BDEMEHHAHA CJI0KHOCTD.

O06'beMHAas CI0KHOCTD CBA3aHa C KOJIMYEeCTBOM JaHHBIX, KOTOPbIE IPH
06paboTKe HYKHO XPAHUTEL B ONEePATHBHOMN NaMATH.

BpeMeHHAs C/I0KHOCTH CBA3aHA C KOJMYECTBOM Ollepanuii, BLITIOJTHA-
eMBIX IIPOIecCcOPOM B TedeHue paboThl IPOTPAMMEI; KOJIHYECTBO Ollepa-
LM IPONOPIHAOHATBHO BPEMEHHU BhITIOJIHEHU A IPOTPAMMEI.

BpeMeHHAA CIIOKHOCTH OIeHUBaeTcs KaK (PYHKIMA 3aBUCHMOCTH
Yyesia onepanuii or 06'beMa JaHHBIX U MOKeT OBITH JUHEWHON, KBagpa-
THYHOM M Tp.

3agaua nepebopa: M3 MHOXKeCTBA JAHHBIX, XPAHAINMUXCA B MaMATH
KOMIIbIOTEpAa, TpebyeTcs BHIOpATH HYKHBIE JaHHEIE, YI0BJIETBOPAIOIINAE
omnpeaesIeHHEIM YCJIOBUAM (KPpUTEPUAM).

BpeMeHHAs CIIOKHOCTD MOJTHOTO mepefopa MOXKeT IPUBECTH K IIPEeBhI-
IIEeHHIO0 Pa3yMHOI'0 BpEMEHH BBLINOJHEHHA IIPOrpaMMEl Ha KOMIIbIOTEpe.

OnTuMusanusa aaropuTMma nepebopa COCTOUT B HCKJIIOUEHUH aHAIN3a
GecnepcIeKTUBHBIX BADHAHTOB.

Q Bonpochk! u 3agaHus

1. IToueMy BpeMeHHAs CIOKHOCTD AJIFOPUTMA 3ABHCHT OT ero 06beMHOM CII0XK-
HOCTH?

2. CocraBbTe AJTOPHTM IMOHCKA IS CIEAYIOIIei 3ajauyu: HA KOOPAMHATHON
ILIOCKOCTH 3aaHBl CBOMMH KoopauaaTaMu N Touex. HaiiTu nBe camble yja-
JIeHHBIE APYT OT Apyra ToukH, OmeHnTe BpeMeHHYIO CJI03KHOCTE allFTOPUTMA.
PaccMOTpHTe ABA BADHAHTA AJIFOPUTMA: C IIOJTHAIM U C HEIIOJHBIM ITepefopom
¥ CDABHUTE HX.

3. CocTaBbTe AJrOPUTM JJIS PELIEHUA 3aJa4YH, AHAJOTHYHON NpeasIAyLIei,
€ YyYeTOM TOrO UTO TOYKH PACIOJIOKEHEI B TDEXMEPHOM IIPOCTPAHCTEE.




2.3. 0 a3bIKax NporpaMmMmupoOBaHUs U TPAHCAATOPaX

2.3. O A3bIKax NporpaMmMupoBaHus
U TpaHcnaTopax

OcHosHbie membl napazpaga:
B cucmembvl NPOZPAMMUPOBAHUL;
B YPOBHU A3bLKOE NPOZPAMMUPOBAHUL;
B MPAHCIAYUSL U MPAHCAAMOPbL;
u 0 deyx cnocobax MpPaHCLAUUL;
= paboma KOMNUIAMOPE;
u paboma uxnmepnpemamopa.

Cucremsl nporpaMMupOBaHU A

«PoxgabiM» aserkom 9BM siBisieTcs A3BIK MAIIMHHEBIX KoMas (AMEK).
Camsie nepBbie taMnoBeie 9BM NOHMMAIU TOABKO 3TOT A3BIK. B mpo-
rpamMmax Ha IMK nannbie 0603HaYAIOTCA UX aJipecaMy B IAMATH MAIIH-
HbI, BBINIOJIHAEMbIE ONEpaluy — YHUCIOBBIMH KogaMH. IIporpaMMucT
cam JoJIKeH 3a00TUTHCA O PACIOJIOKeHHH B namaTn 9BM Komanz npo-
TPAMMBI X JAHHBIX.

CoBpemeHHEIe IPOrpaMMHCTHI TaK He paboraror. {1 nporpaMMupo-
BaHMWsA HA COBPEMEHHBIX KOMIbIOTEPaX NPHUMEHSIOTCH CHCTEMBI Mpo-
rpamMHupoBanud. B yuebruke 7 kiacca (riasa 2) roBoOpHIIOCE O TOM, 9TO
nporpaMMHOe ofecriedeHIe KOMIIBIOTEPA AEJUTCA Ha TPH YacTH:

e cumcreMHoe I10;
e npukaazxsoe I10;
® CHCTEMBI IPOrPaMMHPOBAHUSA.

C nepBBIMH IBYMS BUJAMH IPOrPAMMHOTO OGeCIIeueHHs BBl ViKe 3HA-
Kombl. Cucremuoe ITO — aT0o mpekjie BCEro oneparMoOHHbLIE CHCTEMEI,
cepBucHble nporpaMmer. IIpuakiaaguoe II0 — 3710 MHOTOYHCIEHHEIE pe-
JaKTODBI, 3JIEKTPOHHEIE TAGJAMIBLI, HHHOPMAIIMOHHEIE CUCTEMBI, MaTe-
MaTHYeCKHe IMaKeThl, dKCIIePTHEIe CHCTEMBI ¥ MHOT'0O€ APYroe, C 4YeM pa-
6oraeTr abCOMIOTHOE GOJBIINHCTBO MOJAb30BATEIeH,

CucreMbl IPOrpaMMUPOBAHMA NpeAHA3HAYEHBI AJISA CO3AAHUS KOM-
NBIOTEPHBIX IPOrPaMM.

v—.:‘,ﬁ'-- 1 Cucremsl mporpammuporanusn (CII) nossonamT paspabaTs-
{'e } fﬁ‘- BaTh ¥ UCIIOJHATH HA KOMIbIOTEPE IPOrPaMMbl, HATMCAHHBIE
L @_ Ha A3bIKaxX 0oJiee BLICOKOrO YPOBHSA, YeM A3BIK MaIIHHHEIX
£ 2 KOMAaH[.
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YpoBHH A3BIKOB IPOrPAMMHPOBAHANA

Yro noHMMaeTcA IOJ YPOBHEM sA3bIKa nporpammupoBanua? ITona-
THEe YPOBHSA $A3bIKa CBA3AHO CO CTEIeHBIO ero yAaJeHHOCTH OT A3BIKA
Ipoleccopa KOMIIBITEPA U IPUOIHKEHHOCTH K eCTECTBEHHOMY YeJioBe-
YeCcKOMy A3BIKY, K (hopMaIbHOMY S3BIKY NpeAMeTHOH obnacTu (vaime
BCEro — MaTeMaTHKH). JeMm gviuie YposeHb, mem 0alblle A3bLK O KOM-
nelomepa u 6auxce K 4eno6exy. JTOT OPHHIIUII CXeMATHYECKH OTPaXKeH
Ha puc. 2.17.

€CTeCTBEHHEBINH A3BIK, A3BIK MaTeMAaTHKH I

ANIBY

aBTOKOJ — acceMbaep

Puc. 2.17. YpoBHH A3bIKOB IPOrpaMMHAPOBAHUA

S3BIK MAITMHEHBIX KOMaHJ[ — 9TO A3LIK CAMOT0 HU3KOro ypoBH4, Ilep-
BEIE A3BIKH IPOTPaMMHUpPOBaHusd, orauuHsie or AMK, nossuanck Ha Ma-
MIMHAaX IIePBOro NOKOJEeHUs, U HA3bIBAIUCh OHU AaBTOKOJaMH.

/TBLK' %) ABTOKOA — O5TO MAIIMHHO-OPUEHTHPOBAHHBIH A3ZBIK CUMBO-
@ %1 JIMYECKOT0 IPOrpaMMHUPOBaHUA.

OnHa KOMaH/Ia Ha ABTOKO/Ie COOTBETCTBYET OAHOM MalIMHHO! KOMaH-
ne. Paboras Ha aBTOKO/ie, IPOIPAMMUCT OCBOOOKIeH 0T He0OX0JMMOCTH
pacnpeaenfaTs IaMATEH IO IPOTPaAaMMY ¥ BeJIMUYHHBI; eMY He IPDUXOAUTCA
paboraTs ¢ agpecamu sideek. [lepeMeHHbIe BeJIMUMHBI U YUCIOBbIE KOH-
CTAHTHEI 0003HAYAIOTCA TAK JKe, KAK B MaTeMaTHKe, KOAbI oepanuii —
MHeMOHHWYecKH OyKBaMu.

Hauwmnasa ¢ MamuH TPeThero NOKOJeHN A, A3bIKH TAKOI0 THNA CTaNH
Ha3eIBaThL accembiepamu. B Hame Bpems Ha acceMmbiepe IporpaMMupy-
IOT JOBOJIBHO pelKo. JTO, KaK IPaBUJIO, AeJIaloT CHCTeMHBIEe IIporpam-
MUCTHI.

Ab6pesunarypa AIIBY pacmudpoBsiBaeTCsa TAK: A3LIKH IIPOTPAMMM-
poOBaHKUA BBICOKOTO ypoBH:A. CerofHsa 60JIBEITUHCTBO MPOrPAMMUCTOB Da-
60TalOT UMEHHO HAa 9THX A3bIKaX. [IpuMepE! A3BIKOB BBICOKOI'O YPOBHA:
IMackans, Beitcuk, Cu (C), @oprpaH.




2.3. O si3blKax NporpaMMmMpoBaHUs U TPaHCNAATOpax

Bor npumep 3anucu OZHOM U TOM K€ KOMAHbI CI0KEHUS BYX YHCeI
Ha TpeX A3bIKax pasHoro ypoBaa: IMK, aBrokoae u [Tackaie:

C:=A+B ITackann
ADD A, B, C aBTOKOJ
01 24 28 2C AMEK

BupaHo, Kak ¢ HDOBBIIEHHWEM YDOBHHA A3LIKA
TIOBBIIIIAETCA «IIOHATHOCTH» KOMAaHJbI (IO-aH-
rauiicku ciaoBo «ADD» o3HayaeT «CIOXHTE»).
OpHako yeM NOHATHEE A3BIK AJIA YeJOBeKa, TeM
OH HEIOHATHee AJIA MIpPOoIleccopa KOMIBIOTEpA.
IIpomeccop morumaer roasko AMK. Yenosexy
3Ke Jlerde nycaThk NPOrpaMMbl HA A3bIKax Gosee
BBICOKOr'o ypoBHi. Kak ke 661Ts?

TpaHCAALNA U TPAHCIAATOPHI

Kaxk cnenaTh Tak, 4T0OOBI Y€JIOBEK MOI IUCATH IPOTDAMMBI HA ABTOKO-
ne min ITackane, a KOMIOBIOTED MOT HCIIOJHATH 3TH mporpaMmmsr? Oreer
Ha IIOCTaBJeHHBIN BOIPOC TAKOM JKe, Kak Ha Bonpoc «Kak MHe ob1aTbes
C ANOHIIEM, eCJIH A He 3Hal0 ANOHCKOro AskiKa?». HyxeH nepeBoguuk!
ITo-anrnuiicKku «mepeBogunK» — «translators.

IIporpaMMBI-IEPEBOUUKN ¢ aBTOKOZa, Ilackans, @oprpaHa
M ADYIHX SASBIKOB HA A3BIK MAIIMHHBIX KOMAH] HA3LIBAIOTCH
TPAHCAATOPAMH.

Taxum o6pasoM, KOMIBIOTEP CaM IIPOU3BOAUT IEPEeBOJ IO VIIpaBJje-
HMEeM »OporpaMMbI-TpaHcasaTopa. IIpollecc mepeBoja OpOrpaMMbI HAa
A3BIK MaIlMHHBIX KOMAaHJ HasblBaeTcsa TpaHcAsnHueH. Ilpex e yeM BhI-
IOJIHUTh, HaIpUMep, Iporpammy Ha Ilackane, ee Hy»KHO OmMmMpPaHCAUPO-
séamb. TpaHCIANMIO MOMKHO IPEACTABUTEL KAK CIIYCK C BEDXHEH CTyIeHb-
KU A3BIKA Ha camMyio nepBylo cryneabKky — SAME (puc. 2.18).

TpaHcnauusa c Nackana
C:=A+B [ackanb

TpaHCnAUWA C aBTokoga
l ADD A, B, C astokop

0124 28 2C AMK

Puc. 2.18. Tpancasauusa ¢ asroxkona u Ilackana na AMEK




HdononHeHue k rnase Il

TpaHCHAATOP ABJIAETCH 00A3ATENBHBIM 3JEMEHTOM JII060# cHCTeMbl
nporpaMmmupoBanus. ITepsrie CII BKIoyanu B ce6s TOJMBKO TPAHCIATOD.
3areM K TPAHCAATOPY CTAJH H00aBIATHECA PA3JIMYHBIE CEPBUCHEIE CPel-
CTBAa: TEKCTOBBIE PEJAKTODPEI, OTJIASYUKY, CHCTEMEI 00CIYKUBAHUSA T1PO-
rpaMMHEBIX 6M6IHOTEK, CPEACTBA OPraHU3alluN PYKeCTBeHHOT0 HHTep-
deiica c monb3oBaTENIEM.

Haub6osnee yao6HBIMY JJIA TONH30BATEA CTAJIH CHCTEMEI IPOrpaMMu-
poBaHMs, CO3LAHHBIE HA IEPCOHAJBHBIX KOMIIbIOTEPaX.

flsbik nmporpamMmMupoBanusi, ¢ Koropsim padoraer CII, HaseIBaeTCH ee
8X00HbIM A3blKOM. CHCTEMBI IPOrPAMMUPOBAHUA UMEHYIOTCA 110 Ha3Ba-
HUIO CBOEro BXoxHOro sa3bika. Hanpumep: «cucrema Beiicuk», «cucrema
IMackans», «cucrema @oprpan» . UHOra B Ha3BaHMe CHCTeM BKJIIOYAIOT-
ca npeduKcel, 0603HaYaOIMKe, HAIPHMeED, ee (hupMeHHOe NPOUCX oK Ae-
Hue. OyeHb NONYJAAPHEI cucTeMsl ¢ npucraBkoit «Typ6o»: Typbo Ilac-
Kanb, Typbo C u ap. 3T0 cucTeMbl IPOrpaMMIPOBAHUA, pa3paboTaHHEIe
¢upmoii Borland.

O aByx cnocofax TpaHCAALNHK

PeanusoBaTh TOT MJIM WHOM A3BIK IIPOrPAMMHPOBAHUA HA KOMIIbIOTE-
pe — 3TO 3HAYMT CO3JaTh TPAHCJIATOP C 3TOr0 A3BIKA JIA JaHHOTO KOM-
neioTepa. CymecTBYIOT ABA MPUHIUIIHAJILHO PA3JIMYHBIX METO/Ia TPaHC-
aanuu. OHY HA3LIBAIOTCA KOMITHIISIIIHSA I HHTEPIPEeTALMS .

st 06bACHEHUS PA3TAYNA MOYKHO IPEAJIOMKUTh TAKYIO AHAJOIUIO!
npencTaBbTe cede, YTO HHOCTPAHHLIN JIEKTOP JOJIKeH BBICTYIIUTD IIepex
ayauTOpHell Ha He3HAKOMOM [Js cayinareseil ssbsike. Tpebyercs nepe-
BOJ, KOTOPHIIl MO’KHO OPraHU30BATH IBYMA criocobaMm:

1) monHBEIN mpeJBapUTENbHBIN IEePEeBOJ: JIEKTOD 3apaHee Iepenaer
TEKCT BEICTYIICEHUS MNEePEBOAYMKY, TOT 3AlUCHLIBAET IEPEBOJ, PA3ZMHO-
JKaeT ero M pasfaeT CJAyIIaTesJaM (IIOCJIe 9TOTO JEeKTOP MOYKeT yKe H He
BBICTYIIATH);

2) CHHXPOHHEIH ITEPEeBO/: JEKTOP YHTAET AOKJIAaJ, IePeBOUYHK OJHO-
BPEMEHHO C HAM, CJIOBO 32 CJIOBOM, IIEPEBOJUT BHICTYILJIEHHE.




2.3. O a3bIkax nporpamMmmMupoBaHuUsa U TPaHCNAATOPax

Komnunayus aérsaemcs aHaL020M NOAHO20 NPed8apuUmMenbHOZ0 ne-
peeoda; unmepnpemayus — AHAL0Z CUHXPOHHO020 nepesoda. Tpancas-
TOP, paboTaromuii M0 IPHHIUITY KOMIUIAIUY, HA3LIBAETCA KOMITHJIA-
Topom. TpancaaTop, paGoraomuii MeTOZOM UHTEPIPETAIIMH, Ha3bIBAET-
C#d HHTepnpeTaTopoM.

Pabora koMmnuasropa

IIpy KOMIMIALMM B NaMATH KOMIIBIOTEPA 3arpy’KaeTcs Iporpam-
ma-KomnuiaaTop. OHa BocupuHUMAaeT TeKCeT nporpaMmmel Ha SIIBY kax
ucxonHyo uHbopManuio. KoMOuaaTop NPOU3BOAUT CHHTAKCHYECKHUMH
KOHTPOJIb IPOrpaMMbl ¥ IpU 00HAPYKeHUX OIIMO0K BEIBOZHUT JHUATHOC-
THYecKue coobnieHna. Ecau omubok Her, TO pe3yJIbTATOM KOMIMIALAN
ABJIAETCA IPOrpaMMa Ha A8bIKe MAIIMHHBEIX KOMaH.

3aTeM KOMIUJIATOD YAANSAETCs M3 ONePATHBHOM nmamsaTu. B nmamsTu
ocraeTrcd TonbKo nporpamma Ha SIMK, koTopas BEIIOAHAETCHA AJIs HONY-
YeHHA Pe3yabTATOB.

Ha pucyske 2.19 cxeMaTnuecKu MOKas3aH MPOIECC BLINOJHEHUS IIPO-
rpamMmel Ha SITIBY ¢ ucnons3oBanneM KoMIuaanuu. IIpaMoyronsHuka-
MM M300pakeHbl IPOrPpaMMEI B MAIIMHHBIX KOAAX, oBajaMu — obpaba-

ThIBaeMas ¥ KOHeYHas HHpopMaIus.
TekcT nporpamMsl Ha AMNBY

KOMMUAALMS
KOMMUNATOP »| Mporpamma Ha AMK

Puc. 2.19. BeinonHerane nporpaMmsl Ha AIIBY
€ HCIIOJIb30BAHWEM KOMITHJIATOPA

KoneuHo, KoMnuisinus ¢ aBToKoja (accembiepa) MHOTO IIpoIIie, YeMm
¢ A3BIKOB BBICOKOI'O YPOBHs#A. [[JIs 3TOM NpOUEAyPHl Ya4CTO IPUMEHSIOT
CHEeNHAJbHBIA TEePMHH — accemOuposarue. A IOJ CIOBOM «acCeM-
Osiep» NOHMMAaETCA He TOJbKO A3BIK IPOrPAMMHAPOBAHNA, HO ¥ TPAHCJIA-
TOP C HEro.

Pabora uaTepnperaropa

HWHTepnperaTop B Te4eHHE BCEro BpeMeHH PaboThl IPOrpaMMsbl HAXO-
AUTCA BO BHYTPeHHel nmaMsTu (MHOrZAa AJsA 3TOT0 Hcnoabayercs I13Y).
B O3Y nomemaercsa nporpamma na SIIIBY. UaTepnperaTop «9uTaeT» ee
IIePBBINA OIlepaTop, NePEeBOAUT er0 B MAIIMHHBIe KOMaHABI ¥ TYT e opra-
HHU3YeT BhINOJIHeHUEe 9TUX KOMaHZ. 3aTeM NEePEeX0JUT K IIePEBOAY U BhI-
MOJIHEHUIO CJIe/[YIOIIero onepaTopa, ¥ Tak A0 KOHIA nporpaMmsl. [Ipu
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9TOM Pe3yJIbTATHI NPEALIAYIIUX IePEBOJOB B MAMATH HEe COXPAHAIOTCH.
IIpu mOBTOPHOM BBITIOJIHEHWH OJHOTO M TOTO JKe OIepaTopa B IIMKJIe OH
cHOBa OyeT TpaHcaupoBaThes. [lepes TpaHcaAnMeN KaXa0T0 OIepaTo-
pa NPOMCXOAUT ero CHHTAKCHYECKHI aHAJIHNS.

Ha pucynke 2.20 cxeMaTH4eCcKH IIOKAa3aH IPOIECC BBIIIOJHEHHUSA IIPO-
rpammsl Ha SIIBY ¢ ucnosns3oBanueM MHTepPIpeTaTopa.

Tekct nporpammel Ha AMNBY

MHTEPMNPETATOP

Peaynbratsl

Pue. 2.20. Beinosrnenune nporpammel Ha AIIBY
€ UCIIOJIB30BAHUEM MHTEPIPeTaTopa

Taxum 00pasom, IpH KOMIOUJIAIMYA TPAHCAALMUA ¥ UCIOJHEHUE IIPO-
rpaMMbI MAYT DOCJIEeLOBATEIbHO APYT 3a ApyroM. IIpm mATEpIIpeTamiy —
TIapajiebHo.

OjuH pas OTKOMIUJIMPOBAHHAA IIPOrpaMMa MoOsKeT OBITH COXpaHeHa
BO BHEIIHEH ITAMATH M 3aTe€éM MHOI'OKDPATHO BhITTOJIHeHa. Ha xoMmus-
M0 MalllMHHOE BpeM#A TPaTuThCA Oosbine He 6yzer. IIporpaMmma Ha MH-
TEPHPETHPYEMOM S3bIKE IIPU Ka)KJOM BBIINIOJHEHHUU IIOABEpPraeTcs mo-
BTOPHOM TpaHcasuuu. Kpome TOro, HHTEPIPETATOP MOXKET 3aHUMAaTh
3HAYUTEJILHOE MECTO B OIIEPATUBHOM MaMATH.

W3-3a yKasaHHBIX IPUYUH UCHOJB30BAHNE KOMIIUIATOPOB yaoOHee
A5 GOJBINHUX IPOTrpamMM, Tpedyoiux 6sicTporo cuera U 60abI10r0 065-
ema namaTtu. [Iporpammer Ha ITackase, Cu, PopTpaHe Bcerjga KOMIAIHN-
pyiorcd. a3sik Belicuk uacTo peajusyeTca yepes MHTEPIPeTaTop.

KopoTko ¢ rmaBHOM

nsi paspaboTKHU MPOrpaMM IPOTrPAMMMCTEI MCIOJIbB3YIOT CHCTEMBI
nporpammuposasus (CII).

SI3BIK IpOrpaMMMpPOBAHNSA, C KOTOPBEIM No3BoJisieT paboraTs JaHHAA
CII, sa3sIiBaeTcs ee BXOJHBIM A3BIKOM.

HAsepir nponeccopa KOMIObBHOTEPa — 2T0 A3BIK MAINMHWHHBIX KOMaHI —
AMEK.

VYpoBeHL fA3LIKA TPOTPAMMHMPOBAHHUSA OINpeNeNfAeTcd CTENeHBIO ero
yranenHoceru or AMK (uem manbmie, TeM BhIIIe YPOBEHB).




2.4. Actopua A3bIKOB NPOrpaMmmMupoBaHns

Asroxoj (accembiiep) — 9T0 MAIIMHHO-OPHEHTHPOBAHHLIHN A3BIK CHM-
BOJIMYECKOT'0 IPOrPAMMHPOBAHMSA.

Haubonee yno6HEIM CPeACTBOM NMPOTPAMMUPOBAHUSA ABJIAIOTCA A3BI-
KM BeIcOKOro yposHs (FAIIBY). Cerogasa ¢ aumu paboraeT G0JBIINHCTBO
OpPOrpaMMHCTOB.

TpaHcaAnusa — TO NPOIECC MepeBo/ia TeKCTa NPOrpaMMEl Ha ASLIK
MAIIWHHBIX KoMaHZ. [IporpaMma-nepeBoJUNK Ha3bIBAeTCH TPAHCJIATO-
powm,

Cy1ecTBYIOT ABA c110c06a TPAHCAAIUMN: KOMITMIISIMSA U UHTEPIPETALS,
IIpy KOMIMIAIHMM CHAYAJA BECh TEKCT IpOrpaMmel nepesoguresa Ha SIMEK,
3aTeM NIPOU3BOAUTCH ee McIoaHeHMe. IIpH MHTepIperanuy mepeBoj M Mc-
TOJIHEHHE TIPOUCXOAAT MapasLIe/IbHO.

Bonpocbi 1 3aganus

1. Yo TaKoe A3LIK IPOrPAMMHEDPOBAHAA?

2, Yro o6osHaAYAET TOHATHE « YPOBEHBb A3SLIKA IIPOIPAMMHDOBAHUAS » 7

3. K KaxoMy YPOBHIO OTHOCATCA A3BIKHM THIA aBTOKOJ (accembaep)?

4, TTouemy SI3BIKM NPCTPAMMHPOBAHUA BHICOKOTO YPOBHS HA3BIBAIOT MAIIHH-
HO-HEe3aBHCHUMBIMHM A3LIKaMM?

5. Kakue u3 A3bIKOB IPOrpaMMHPOBAHAA BhICOKOIO YPOBHA BbI 3Haere?

6. Yro Takoe Tparcasuua? Yro rakoe rpancaarop?

7. B ueM pasinyue MeXAYy KOMIUAJIANUEN H HHTepIpeTainein?

2.4. UcTopus A3LIKOB NporpaMMmupoBaHus

OchosHble membL napazpaga:

nepeble ulazu A8MOMAMU3AYUU NPOZPAMMUPOBAHUA;
® nepeble A3blKU 6blCOK020 YpoeHs: Kobon u Popmpan;
m A3bLKU NPOYedYPHOZ0 NPOZPAMMUPOBAHUA;
| ]
| |

A3bLKU UCKYCCMBEHHO20 UHMENIeKMA;
COBPEMEHHBLE A3bLKU od’aercmua—opueumupoeauuazo
U BU3YANBHOZ0 NPOZPAMMUPOBAHUA,

npozpammHbLii nPoOYKM U €20 HUIHEHHbLIL YUK,

IlepBbie marn aBTOMATH3ALUH IIPOTPAMMHAPOBAHU A

IIporpaMmel AJis mepBbiX OBM nporpaMMICThI HACAJIM HA ASBIKAX MAa-
IIMHHBIX KOMaH[. 9TO O4eHb TPYAOEMKHHA U AJIATeILHBIH nponece. IIpo-
XOAMJIO 3HAYUTEJIbHOE BpeMs MeX 1y HAUaIoM COCTABJIeHUA IPOrpaMMbl
U HAYaJIoM ee HCHOoJIb30BaHuA. Pemurh aTy npobiaeMy MOXHO OBLIO
JIMIIB IIYTeM CO3AaHUA CPEJICTB aBTOMATHU3aIlUM IPOTPAMMUPOBAHMA.

©
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ITepBBIMHM «HHCTPYMEHTAMH», KOTODBIe SKOHOMHJIN TPYZ IIpOrpaM-
MHUCTOB, CTAJTH IoAnporpaMmel. B aBrycre 1944 rona nna peseifHo# Ma-
muHel «Mapk-I» mox pyxoeozerBoM I'peiic Xonmep (PKeHIGUHA-IIPO-
rpaMMHucT, Mopckoi opunep BM® CIITA) 6su1a HanucaHa nepBas IO~
IporpaMMa JJIA BEIYUCIEeHUA Sin X. '

He oxny I'peiic Xonmep BoaHoBajga mpobiiemMa obJieryeHHAs TPyAa
nporpammucToB. B 1949 roay ko Moyusiu (ogus us cozaareneit 9BM
ENIAC) paspaboran cucremy Short Code, KOTOpYI0O MOMKHO CUMTATH
Ipe/illeCTBEHHUIeH A3BIKOB IPOTPAMMHDOBAHHA BBICOKOTO YDPOBHS.
ITporpaMMuCT 3aIACEIBAJ PEIIaeMyI0 3a1a9y B BHAE MATEeMATHUYECKHUX
dopmyJ1, npeobpazoBeIBaT GOPMYJIEI B IBYXOVKBEeHHBIE KOAbLL. B nann-
HeHWIeM cuenuaJlbHasd IPOrpaMMa IepeBoANIa 3TH KOAbI B ABOMYHBIN
MamuHEHEIA Koh. Takum obpasom, k. Moyuiu paspaboran oguH U3
IepBBIX NIPAMUTUBHBIX HHTepnperatopoB. A B 1951 rogy I'. Xonnep
cosjaja nepBblit kKomouaaTop A-0. OHa ke BnepBbie BBeJa 3TOT Tep-
MHH.

Ilepsrie a3piku BeIicOKOro ypoeHs: KoGox u ®oprpan

B 50-e roxe! nponioro Bexa rpymna noz pyxkosogcrsom I'. Xonmep npu-
cTynuja K paspaboTke HOBOro siskika u KomnuasaTopa B-0. HoBbii A3BIK
NO3BOJIHUJ OBl IPOrPaMMUpPOBATH HA ASBIKE, OJMBKOM K OOLIYHOMY aH-
rauicKoMy. PaspaboTunky Asbika BEIOpaan okoJ10 30 aHrIuiCKuX CJI0B,
AJas pacnosHaBaHuA KoTopseiX I'. Xonnep npuaymana crnocod, COXpaHUB-
ImHiicsas B omepaTopax OyAyIIMX SSBIKOB IIPOIDAMMHDOBAHMA: KaKI0e
CJIOBO COZIEP’KHT HEIIOBTOPUMYIO KOMOMHAIIHIO M3 IIePBOM U TpeThei OyKB.
Brnaromapa sToMy KOMIMJIATOD P CO3AAHUY MAIITMHHOTO KOZA IIPOorpamM-
MBI MOXXeT HI'HOPHMPOBATH BCe OCTAIbHEIe OYKBEI B CJIOBE.

Heo6xoauMOCTE NOABJIEHUA TAKOH CHCTEMBI, A3LIK KOTOPO# mpubIu-
JKeH K pasroBopHoMy, I'. Xonmep cBA3kIBaNA ¢ T€M, YTO 06JACTH IIPUMe-
HeHus 9BM Gyzer pacuupAThHCA, B CBA3M ¢ 4eM OY/1eT pacTy ¥ KPYT IOJIb-
3oBareneii. ITo cioam I'. Xonmep, ciaeayer ocTaBUTh NONBITKH «IIpeBpa-
THUTb UX BCEX B MATEMATHKOB».

B 1958 roay cucrema B-0 monyuuna sazsaaue FLOW-MATIC u 6s11a
OpUEeHTUpOBaHA Ha 06paboTKy KOMMepUecKHX AaHHBIX. B 1959 roay 6b1i
paspaboran assik COBOL (Common Business Oriented Language, Ko-
60/1) — MAaIINHHO-HE3aBHCUMBIHA ASBIK IIPOrPAMMEPOBAHUA BBICOKOIO
VPOBHA Ui pemieHud 3anad 6usHeca. OpHEA 1 TA Ke mporpaMma, HaIlu-
caHHAs HA MAIIMHHO-HE3aBUCHUMOM S3bIKe, MOKeT OBITh BHIIOJHEHA HA
9BM pasHBIX THIIOB, OCHAIIEHHBIX COOTBETCTBYIOIIMM TPAHCIATOPOM C
aToro aseika. Koucynsranrom npu cospaaun assika COBOL BHOBE BEI-
crynunaa I'. Xonnep.

B 1954 roay nybaukyercsa coobienue o cosgaanu a3eika FORTRAN
(FORmula TRANSslation, @oprpan). MecToM poMAeHUA S3LIKA CTaa
mra6-kBapTupa dupmel IBM B Heio-Hopke. OxHuM U3 rIaBHBIX paspa-
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6orunkoB aenaerca [»xoH Bakyc. On ke cran asropom HPB (HopManb-
Has popma Bakyca), KoTopad HCIONIB3yeTCA A OMUCAHUA CHHTAKCHCA
MHOTHX SI3BIKOB IPOrPAMMUDPOBAHUA.

OaBEMM M3 OCHOBHBEIX AOCTOMHCTB IlepBOil Bepcuu PoprpaHa ABIA-
JIOCH TO, YTO A3BIK JaBaJl BOSMOYXHOCTH ABTOMATH3UPOBATH OPraHMU3a-
IIHIO IUKJIOB. OTOT A3BIK CTAJ He3aMEeHUMBIM AJIfA pa3paboTKu HAYyYHBIX
¥ MHKeHePHBIX npuiosKeHui. CliegyeT OTMETHUTH LOJITOBEYHOCTH A3BI-
kKa @opTpaH. 3a I0JICTOJIETHS OH CHILHO H3MEHHJICcA. B HacToAmee Bpe-
msa PopTpaH pealn30BaH HA MEPCOHANBHEIX KOMIOBIOTEPaX, CYIEPKOM-
NBIOTEPaX M MO-IPeKHEeMY IIMPOKO HCIONb3YeTCA B HAYYHBIX HCCJIeN0-
BaHHUAX.

B rot ;xe nepuoj B esponeiickux crpanax u B CCCP nonyispHEIM cTa-
HoBuTCA A3BIK ALGOL (Anron). Kak u FORTRAN, oH opueHTHpOBAJICS
Ha MaTeMaTH4yecKue 3anadyv. B Hem Obliia peajJin3oBaHa NepenoBasd AJNA
TOT0 BpPeMeHH TEeXHOJOTHA IPOrpaMMHMPOBAaHMA — CTPYKTYPHOE IIpO-
rpaMMHApPOBaHUE.

Bosabroe KOIMYECTBO HOBBIX SA3LIKOB MoABMJIoCch B 60—-70-e roas! ompo-
LILJIOTO CTOJIETHH, HO HE BCE M3 HUX BBIZEPIKAJH UCIBITAHHE BPDEMEHeM.
K s3pIkaM-IoJAroKuTeIAM ciaeayer oTHecTH A3bIK Basic (Beiicuk), pas-
paboranneiii B [laprMmyrckom yaHusepcurere B 1964 roxy moj pyxoBo-
nereom [sxona Kemenu u Tomaca Kypua. ITo sambicty aBTOpPOB, 9TO IPO-
CTOM A3BIK, JIETKO M3y4YaeMblii, MpeAHa3HAYEHHBIA AJIA IpOTPaMMHApOBa-
HUSA HECJOMKHBIX pacyeTHBIX 3amauy. HaumbGosblnee pacmpocTpaHeHHe
Basic monyuns Ha MUKpoOBM 1 nepcoHaNBHBIX KoMIboTepax. OgHaxo
IepBOHAYAJIBHO 3TOT A3LIK OBIJI HECTPYKTYPHEIM U C 9TOM TOYKH 3peHHUA
IJIOXO MOAXOAMJ i 00y4eHHA Kad4eCTBEHHOMY IIPOrpaMMMpPOBAHHMIO.
B 1985 rogy 6e11a cosnana Bepcud a3bika True Basic, koTopas, 1o MHe-
HHUIO pa3paboTyuKoB, 6blaa coBepmenHee, yem Pascal. B 1991 rogy mo-
sABUJIACh nepBas Bepcus a3bika Visual Basic.

SI3BIKH PO eYPHOro NPOrpaMMHPOBAHH A

J171 nepBBIX A3BIKOB IPOrPpaMMHPOBAHUA XapaKTepHO# yeproii 6b11a
npedmemuas OpueHmayus. ITo 3HAYUT, YTO KAKABIHA A3bIK IpeHASHA-
yayics JJisi PelleHUs KaKoro-To onpelesieHHOro kKiaacca sagad. COBOL
6BL7T ODHEHTUPOBAH HA perrenue 3agay busaeca, FORTRAN — sa npose-
JeHNe HHIXeHEePHLIX U HAYYHBIX pacueToB. B snoxy 3BM TpeThero noxo-
JeHus Oosblnoe pacrnpocTpaneHme noayumia #a3sik PL/1 (Program
Language/1), paspaborasHblil ¢pupmoit IBM. 910 ObLI nepBLI A3HIK,
upe'remxonaﬂmnﬁ Ha YHHBepCaJbHOCTHB, T. €. HA BOSMOMHOCTE pelllaThb
Ja00bie 3a7auM: BEIYUCIUTENbHBIEe, 00pabOTKH TEKCTOR, HAKOIJIEHUA U
noucka muGopManuu. PL/1 okasajics CHAMIIKOM CJIOMKHBIM S3BIKOM,
TPAHCJATOP C HEr0 HeJIOCTATOYHO ONTHMAJIbHEIM, COAEePKAIUM DAJ He-
BBIABJEHHBIX omubok. ITo 2To# npuymHE 9TOT ASBIK HE IMOJYYMJ pac-
npocrpaseHua. OqHaKo JHHUA HA YHUBEPCAIU3AIHUIO A3BIKOB ObLIa IIPo-
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pomxerHa. Crapble A3bIKKM OBLIM MOAEPHHUS3HPOBAHBEI B YHHUBEpCAJIbHLIE
BapuanTsl. [Ipumepom Tomy cranr FORTRAN 77.

3HAUNTEIBHBIM COOBITHEM B MCTOPUHU SA3BIKOB MPOrpaMMUPOBAHUSA
crajyio cospanue B 1971 roay siseika Pascal (Ilackans). Ero asropom as-
nserca Hurkmnayc Bupr, npodeccop na lIseiinapuu. Bupr massan atot
A3BIK B YeCTh (ppaHIy3CKOro MaTeMaTHKa U (husuka Biesa [Tackans, Ko-
TOPHBIHi B 1642 rogy CKOHCTPYHPOBAJI BEIYUCAUTEIbHBINA MexauuaMm. Ilep-
BoHavanbHO Pascal cozgaBasics Kak A3bIK [1Jis 00yueHusi. B HeM sipKo BBI-
pa)keHa CTPYKTypHas JIMHUA nporpammupoBaHus. [lIupokoe mpaxkTn-
YecKoe IPUMeHeHHe HASBIK MHOJAYYHJ C [OABJIEHHEM IepPCOHAJIBHBIX
KOMIBIOTEPOB B Bepcum Turbo Pascal.

Aseik nporpammuposanusa C (Cu) 66101 3aiyMaH KaK HHCTPYMEHTAJb-
HBIN A3BIK 1 pa3paboTku onepanuoHubX cucteM (OC). OH cosnasaca
ONHOBPEMEHHO ¢ onepannoHHoi cuctemoit UNIX. AsTopamu 3TOro A35I-
ka 1 OC UNIX aBasoTca aMepuKaHCKue nporpaMmuctsl Jlesaue Puun
n Kenner Tomncon. ITepsonavansuo K. Tommncon mauan nmucars OC
UNIX na assike FORTRAN. B panbueiiniem 06b11 co3nan a3bik C, U B
1973 roxy aiApo onepanuoOHHOM CUCTEMBI BMECTe € IPOrPAMMAM M-y THIH-
TaMu ObL10 nepenucano Ha C. OTOT A3BIK ABIAETCHA CTPYKTYDPHBIM A3bI-
KOM BBICOKOT'O YpoBH#A. B HacToAIee BpeMsaA OH IPUMeHsieTCS AJd paspa-
GOTKH He TOJABKO ONEPAMOHHLIX CHCTEM, HO M TDAHCIATODOB, CHCTEM-
HEIX ¥ OPUKJIAJAHBIX IPOTPAMM.

S3siKn HCKYCCTBEHHOI'O HHTEJIJIEKTa

B 90-x rogax mpomioro cTosieTHA NIAHUPOBAJIOCH MOABJIEHHE KOM-
OBIOTEPOB MATOIO MOKOJIEHUSA, HASEIBAEMBIX MAIIHMHAMH <«HCKYCCTBEH-
HOI'0 HHTEJJIEKTa» . B kauecTBe OCHOBHBIX A3BIKOB IPOTPAMMUPOBAHUSA B
3TOM, IIOKA HEOCYIeCTBJIEHHOM, IPOEKTE IIPEeAIOJarajJuch A3BIKH HC-
KyccTBeHHOro uaTesnexkta LISP u PROLOG.

Cosparenem aswika LISP (1956—1959 rr.) ssaserca xon Makkapru,
KOTOPOT'0 HAa3bIBAIOT OTIIOM MCKYCCTBEHHOTO HHTe LIeKTa. IMeHHO OH mep-
BBIM BBeJI TEDMUH « ACKYCCTBEHHBIA MHTEIEKT» . OCHOBHEIM B A3biKe LISP
ABJIAETCA IOHATHE PEKYPCUBHO ONpelesieHHbIX (hyakumii. [lokasaso, 9To
J11000i1 aJIrOpUTM MOKeT GBITh ONMCAH ¢ IIOMOIILI0 HeKOoTOporo Habopa pe-
KYPCUBHBIX (hyHKIHI. OCHOBHBIE UIEH 3TOr0 A3bIKA OBLIN MO3Ke HCIIOIb-
30BaHbBI B A3BIKe IporpaMmMupoBanuda 1A aereit LOGO, paspaGorarHOM B
70-e roger XX Beka B MaccauycercKoM TeXHOJOTHYECKOM MHCTHTYTE TIOJ
pyrosogcTBoM Caiimypa Ileitnepra. [TogmuoskectBo aspika LOGO, BrIIO-
yalolllee KOMaHAbI A8 Yepenamku, IPUMeHSeTCA IpU paHHeM 06yueHun
TIPOrPAMMUPOBAHUIO.

Aseik PROLOG paspatoran Bo ®pasnuu B 1972 roagy raksxe 11 peme-
HHUA npobieM uckycersennoro uareuiekra. PROLOG nossosser B dop-
MaJIbHOM BHJE OITMCHIBATEH PA3JIUYHbIE YTBEDIKICHHUA, JOTHKY paccysKie-
HHUI, 3acTaBJaAET KOMIIBIOTED AABATH OTBETHI HA 3aJlaHHbBIe BOIPOCHI.




2.4. UcTopms f3bIKOB NPOrpaMMmMpoBaHus

CoepemvenHbIe A3BIKH 00 beKTHO-OPHEHTHPOBAHHOTO
H BH3YaJBHOr0 MPOorpaMMHUPOBaHMSA

B mocsiieHee BpeMsa OJHUM M3 OCHOBHBIX HAlPABJIEHUH B DA3BHTUH
OIpOrpaMMHOI0 ofecredyeHHA KOMIIBIOTEPA cTajl 00'beKTHO-OPHeHTHPO-
BaaHBIN nmoaxon. ITog cioBoM «06BeKT» MOHUMAaeTCs CTPYKTYpa, 06b-
eIMHAIOIAA B JNHOE [IeJIoe JaHHbIe 1 mporpaMmsl ux obpaborku. Cra-
JIA TIONYJIAPHBI 00'beKTHO-OPHEHTHPOBAHHEBIE OIlePAIITHOHHEIE CHCTEMBI
(manpumep, Windows), npukjagasie NIPOrpaMMEl, a8 TaAKMKe CHCTeMbI
00'beKTHO-0PHEHTHPOBAHHOrO nporpammuposanuda (OO0II).

ITepsuiM sa3bikoMm ¢ anemerTamu OOII 6611 sissik Cumyna-67. B Turbo
Pascal, zaunHas ¢ Bepcuu 5.5, mossuiauck cpegersa OOIL. MTorom pas-
Butua Turbo Pascal B aToM HanpaBjieHHMU CTako cosganue GUpPMOM
Borland cucrems! nporpammuposaaus Delphi ([endn). McnonszoBanue
9TOii CHCTeMBI, B YACTHOCTH, [AeT BO3MOYKHOCTE JIerKo U ObICTPO IIPO-
IPAMMUPOBATH CJIOKHBIHM rpadudeckuii nuaTepdeiic. B 1991 roxy nossu-
Jach nepBasf BepcHsa aabika Visual Basic. Haumnasa c nsaroit Bepcum
(1997 r.) A3BIK cTa] MOJHOCTBIO O0BEeKTHO-OpMeHTHpoBaHHBIM. Ilo
AaHEHEBIM Ha KoHen 90-X rozos IpPOmIJIOrO CTOJETHH, KOJHYECTBO
NPOrPaMMMCTOB, UCIOJAB3YIOIMUX JId CBOMX paspaborok Visual Basic,
He yCTymnaeT uucay cropoHEukos Visual C++ u Delphi.

B 1985 roay naGoparopus Bell Labs (CIIIA) coobmumia o co3asuu
AspiKa nporpammuposanusa C++ (Cu++). 9TOT A3BIK ABIAETCH CErOAHsA
HauboJiee MONYJAAPHLIM CPeAH SA3LIKOB 00BEKTHO-OPHEHTHPOBAHHOTO
nporpaMMupoBaHusi. C ero moMomis0 BO3MOXKHO CO3JaHHE Iporpam-
MHBIX [IPUJIOKEHUH, OPHEHTUPOBAHHBIX HAa JII00bIe MAIIWHEI — OT 1ep-
COHAJILHBIX JI0 cymepkoMmnbioTepos. Coszarens sizsika — Bropu Crpa-
yCTPYIL.

IlpegcraBuTesieM A3BIKOB O00BEKTHO-OPMEHTHMPOBAHHOI'O Iporpam-
MUpOBaHMUA ABJsieTcs U A3LIK JAVA, cosnanusbiii B 1995 roay noa pyxo-
BogcTBoM Jlkefimca IocnmHra rpynmoil MHXKeHEPOB KoMIaHWU Sun
Microsystems. Ilpu ero paspaboTrke 6b1y1a mocTaBIeHa LeJIb — CO3JaTh
IpocToil A3LIK, He TPeOymMi cnenuaibHOro nsydenus. fdssik JAVA
6Bl paspaboTaH Tak, 4TOOBI GLITH MAKCHUMaJbHO MoxokuM Ha C++.
JAVA sBasiercs ueaJbHBEIM HHCTPYMEHTOM IIPH CO3AaHHUH IIPHJIIOMKe-
Hui gna Uareprera.

IIporpaMMHBII NPOAYKT ¥ €ro KH3HeHHBIH IHKJI

3a mocnefHHe HECKOJBKO AECATHJIETHH IPOrpaMMHpPOBAHHUE CTAJIO
uHaycrpuei. Kak 1 B KaM 0l MHAYCTPHH, 3[eCh €CTh IPOU3BOAUTEIH
NPOAYKIMH 1 ee moTpebuTenn. HYalme Bcero NpouM3BoJUTENIM — 3TO KOJI-
JIEKTUBEI POIPAMMMCTOB, 00beiNHEHHBIEe B (DHPMbI, KOMIaHuM (1mpu-
mep: Microsoft, Adobe, C1, «Kupunn u Medonnii»). Ilonszosarenn
npuobpeTaT y MPOM3BOAUTE e MporpaMMHEEIe IPOAYKTEL. IIporpam-
musiM npogykrom (IIII) Haseieaemcea cama npozpamma 6 COB0KYNHOC-

&
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mu ¢ noav3zogamenwvcroil doxymenmayueii. IlosTomy HporpaMMHBIR
OPOAYKT MOMKHO 9KCIIIyaTUPOBaTh 6e3 yuyacTHsa ero paspaboTuyuKa.

JKu3HeHHBIM IMKJIOM NPOrPAMMHOTO HPOAYKTA HASLIBAIOT CJEAYIO-
IIYIO IIOCJIe0BATEIbHOCTE 3TAIIOB.

Amnanua — usydenue norpebHOCTEH NOAB30BaTENA (HATIpUMED, DYHK-
IHOHUPOBAaHME CHCTeMbI, KOTOPYIO HY’KHO aBTOMATH3MPOBATH) M OIIpe-
AejeHue nepedyHa TpeboBaHuMil K OyAymei nporpamme. ATy paboTy BEI-
TOJMHAET CUCTEMHbIN AHAJIUTHK.

IIpoexTHpoBanne — ompejeseHue 061el CTPYKTYPhI (APXUTEKTYDEI)
IIII. Pesynsrar — cnenuduranus III1. 3ty paboTy BHIIOJHAET CHCTEM-
HBI} IPOrPaMMMCT.

Peanmuaauma — HanHcaHWe IPOrDAMMHOTO KOAA OTAEIbHBIX MOZY-
Jieil, X TeCTHPOBaHME, COCTABICHUE JOKYMEHTAIlUH,

C6opka, TectupoBaHue, MCIBITARHEe — cOOPKA B eAMHBIH KOMILIEKC
BCEro, 4TO CJAeJIaHO Pa3HBEIMH IIPOIDAMMMCTaMH, TECTHPOBAHME BCEro
IPOrpaMMHOI'0 KoMIIeKca. Anb(a-TeCTHPOBAHNEM HA3BIBAIOT TECTHPO-
Banue IIII moasmu u3 Tod e opraHusanyuy, He yYaCTBOBABIIMMHU B Pas-
paborke nporpamm. B pesyibrarte foskHa GBITH mMosyueHa paboTocHo-
cobHaA mporpaMma.

Bueapenue (Boimyck) — Ha 3TOM aTame paspaboryuk paboTaer Ha Of-
HOTO 3aKas34ymuKa (Ioab3osarend). [IporpaMMHEIA IPOAYKT JOBOAUTCS 10
COCTOAHMA, KOTOPOE IMOJHOCTHIO YAOBJIETBOPSAET NOTPe6HOCTH ITOJIL30BA-
TesisA. IIpoucxoauT o6yuenne moab30BaTe s, MOCIE Yero OH MOKeT pabo-
taTh ¢ I1I1 6e3 yuacTus aBTopa.

Beinyck IIIT Ha DBHIHOK HAYMHAETCA C ATAamla GeTa-TeCTHPOBAHUA.
CoorBercTBylomas BepcHs NpPOrPAMMEI HAa3bIBaeTca GeTa-Bepcueii.
HarorasnupaeTcs HeCKOJBKO sk3eMiuiszipos IIT1, kotopsie mepegaoTes
IOTeHIIHaNIbHEIM MoJib30BaTeNaM. Llexs — emre pas nposepuTts paboro-
cocoGrocTs I1I1. ITocne Gera-TecTUPOBAHUA IIPOUCXOAUT BEITYCK KOM-
MepYecKOi BepcHum.

Conposokienne — ycrpaHeHue 0GHADYKUBAEMBIX B XOJe BKCILIYa-
Tanuu omubok. BHecenne HENIPUHIMIUAIBHBIX YCOBEPIIEHCTBOBAHMIA.
Haxonnenue npeasoxenuit aus paspaboTku caeayiomeii Bepcun ITIT,

KopoTko o rnasHom

Ilepsrie cpencTBa aBTOMaTH3anMM nporpaMMupoBanusa: Short Code
(1949); xommuaaTop A-0 (1951).

HEPBHME pacnpoc'rpa.aenﬂuun NOJIHOLIEHHBIMHA A3BIKAMM BEICOKOI'O
ypoBH# O6b1n: FORTRAN (Poptpan) (1954), opuesTnpoBaHHEIM HA Ma-
remaTudeckue seruncienns, COBOL (Ko6ox), opuerTHpOoBaHHEIN Ha 3a-
mauu 6usHeca.
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fIseiku, pacnpocrpanusimmecs B 60-70-x rogax XX Bexa: ALGOL,
Basic, Pascal, PL/1; C (Cu) — nepBslit A3BIK BBICOKOI'O YPOBHA, IPUMe-
HAEeMBbIii B CHCTEMHOM IIPOIPAMMUPOBAHUN; A3BIKU UCKYCCTBEHHOI'O MH-
ressexkra: PROLOG, LISP.

B 1980-90-e roasr XX Beka GbliIM CO3AAHBI A3BIKHA 00/bEKTHO-OPHEH-
TUpOBaHHOrO mporpammuposanus: C++, Delphi, Visual Basic; JAVA —
a3eik Web-nporpamMmmMuposasus.

IIporpaMMHBIH OPOAYKT — caMa IporpaMMa 1 Iojab30BaTebCKasd 210
KyMeHTAluuA K Heil.

JKusHeHHBIH IUKJ TPOrPAMMHOIO IPOAYKTa BKIIOUYAET Clefyromue
PTANBI: AHAIWUS, IPOEKTHPOBaHUE, COOPKY, TeCTUPOBAHNE, HCIBITAHUE,
BHeJ[peHUe, COIPOBOMKIEHHE,

Bonpocsb! u 3apaHus

IMogrorosbTe pedepar 0 OAHO 13 TeM AAHHOrO naparpadga.




TTPOFTPAMMHUPOBAHUE

AnropuTmbl paboTbi ¢ BenuuMHaMm

[HaHHble

KoHcTaHnTel: 2,5 —0,1 345

MepemeHHbie: yen M, N, K
eew A, B, X

Tabnuuer: sew; mab T[1:12]

Hencreus Han gaHHbIMK

Onepauuun: apvpmeruyeckue,
OTHOLUEHUS, NOrMYeckne
DyHKuMK: V, ||

KomaHap!

— BBoa: 8800 A, B

i [pucBauBanme: X :=A+B

BeiBog: 661800 X

Uwkn-noka: roka k<10 noemopsme
HY S:=S+k; k:+k+1 Ky

| BetBnenue: ecsuA>B mo ... uHaye

Lukn c napameTtpom:
=1 dnsskom 1 do 10
nosmopsime HY S:=S+k ku




Cucrtema
OCHOBHbIX MOHATUN
rnaBbl Il

fabik nporpammupoBaHus Mackans

[aHHble

1

yensie: 345 -15
KoHcTaHTbI sewlecTBeHHbIe: 87.11 1.2e10
KOBbl€: ‘TeKCT’

n Var <CMUCOK NepemMeHHbIX>: <TUNn>;
epeMeHHbIe 7 .. v N, K: integer; A, B, X: real;

var <uMs>: aray[<rpaHuiisl uHaexca>] of <tun>;
Maccuse! [} var T: array(1..12] of real;

Hewcteusa Haa AaHHbIMU

Onepauum: + —* / mod div — apudmMeTuyeckue;

<> = <= >= <> — QTHOWeEHMA: and, or, not — noruyeckue
@yukumu: sqr() sqrt() abs() ...

Beog: read(<cnucok nepemeHHbix>); readin();
read(A,B);

MNpuceansanue:
<nepemMeHHas>:=<sbipaxeHue); X:=A+B;

BuiBopg: write(<cnucok BelBoga>); writeln();
writeln(X)

Uukn-noka: while<nor. BuipaxeHne>
do <Teno uukna=
while k<10 do begin S:=S+k; k:=k+1 end

Oneparops!
1

BerBnenue:
== if<nor. BbipaxeHue>then<oneparop1>else<oneparop2>
If A>B then C:=A else C:=B

Linkn c napameTpom:
== for <nepemeHHan>:=<Hay.3Ha4y.>{o<KOH.3HaY.>
do<teno uukna> for k:=1to 10 do S:=S+k
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UCTOPUIO MHDOPMALIMOHHBIX TEXHOMOMMI
M KOMMNbIOTEPHOW TEXHUKK
YTO Takoe NHopmaLoHHoe 06LecTBO
YTO Takoe MHOPMaLMOHHbIE pecypcbl 0bLecTBa
KaK pewsalTcs npobnemsl :
nHdopMaLMoHHon 6e3onacHoCT




UHdopmaumoHHbie TeXHONoOrum u obuecTeo
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MNpeabicTopusa uHpopMmaTUKKU

OcHosnvie memoL napazpaga:
® ucmopus cpedcme XpaHeHus UHGOpMayulL;
= ucmopus cpedcme nepedaiu uHGoOpmMayuL;
= ucmopus cpedeme o6pabomiu UHGOPMAYUU;

n Ananumuveckan mawuna Ba66udxa —
npedwecmeernuuya 3BM.,

B 110607 eAaTeNbHOCTH YEJI0BEK Beeraa MIPHAYMbBIBAJ 1 co3garaJ ca-
MBle Da3HOOOpasHbIe CPeCTBa, NPUCHOCODIeHUs, OPYAUsA TPyAa. Bee
9TO 06JIeryaso TpyJ, AeJaso ero Npou3BOAUTEIbHEE, pacIIupsiIo BO3-
MOKHOCTH JIIOZeii. FI3BeCTHO, YTO MCTOPUS MaTepHATbHOIO IPOU3BO/-
CTB& ¥ MUDOBO! HAYKH TECHO CBS3aHA C MCTOPHEH Pa3BUTHUS opyauit
TPYAA.

IlepBbie BcnomoraTenbHbIE CPEACTBA A1 PAGOTHL ¢ uH(popManuen mo-
ABUIMCH MHOTO TI033Ke NePBEIX OPY/ANil MaTepuaJbHOro Tpyaa. Mcropuku
YTBEPKAAIOT, YTO PACCTOAHUE BO BPEMEHH MEXKAY IOSBJIeHHEM IepPBBIX
MHCTPYMEHTOB [JIsi (DH3UYECKOro TPyZa (TOMOD, JIOBYIIKA st OXOTSHI)
1 MHCTPYMEHTOB JIJIfl pErUCTPanui HH(POPMAIMOHHLIX 06pa3os (Ha KaMHe,
KOCTH) COCTaBJISIET OKOJIO MUJLIKOHA JieT]

Cnenosarensno, 661I1YIO YACTE BpEMEHH CYIIIECTBOBAHNMSA YeJIOBEKA Ha
Semie TP/ HOCHJI TOJIBKO MATePUATbLHEIN XapaKTep.

V3Ke roBoprJIoCE 0 TOM, YT0 HH(BOPMAIMOHHYIO AEATETHLHOCTD JeJI0BEKA
MOKHO pas/ie/InTh Ha TPH COCTaBJIAIOIIMe: XpaHeHHe, Tepeaayy 1 odpabor-
Ky. [lonroe Bpems cpezcTBa MHGOPMAIMOHHOIO TPYAA PA3SBHBAIUCH OT-
AEJBHO 110 3TUM TDeM HAaIIPaABJIeHUAM.

Hcropus cpencrs xpanenusa undopmanuu

Hcropusa xpamenus undopManuu B NuChbMeHHOM dopme yxoaur B
riy6s BekoB. [lo mamimx gHell B HEKOTOPBIX MeCTax COXPaHWJIHMChL Ha-
CKaJIbHble IHCbMEHA /IDeBHEr0 4eJIOBeKa, BhINOJHeHHbIe 25—-20 Thicaua
JieT Hasa/l; JYHHBIN KaJleHJaph, BRI'PAaBUPOBAHHEBIH Ha KocTu 20 ThicHY
sier HasaA. [l nuceMa TaKKe HCIoNIb30BAINCh ePeBo, IVinHa. MEOrHe
BeKa NUCbMEHHEIe JOKYMEHTBI COCTABIANNACH HA NEPraMeETHEIX CBHUT-
Kax. 970 ObLIO «OYeHb JOPOrMM YAOBOJILCTBHEM». IlepraMenT menmascs
M3 KOMU KUBOTHBEIX. Ee pacrarusanm, 9Tobbl IOJYYUTE TOHKHAE JIUCTHL.
Koraa Ha BOCTOKe HayYHMIHCH TKATH IIEJK, €10 CTAIH HCIIONb30BATE He
TOJIBKO AJIA OJeK/ALI, HO ¥ /ISl IHCHMA.
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LkonbHan BockoBas Tabnuuka
CoxpaHxuBluvecs Tabnuukn npoucxogsT B oc-
HoeHoM u3 Erunta, dakuu, Momnen un MNepky-
navyma. [lepeeaHHbie Tabnuyky NoKpbiBanuch
Nanupyc. I-1l Bexa. UBETHbLIM BOCKOM, HaanNucu Ha Hem npouapa-
OTPLIBOK M3 NoaMbl «Mnuapa» NbiBaNUCL CTWIOM — OCTPbIM NPEAMETOM

ApeBHerpe4yeckoro noara
lomepa

FnuHaHbiid guck. XVIl Bex po H. 8.
Haiigex B ropoge Pect Ha KpuTe.
Mo o6enm CTOpPOHAM AWMCKa Crnvpanbio «6e-
ryT» TaK U He paclmndposaHHbie NMCbMeHa

lNMucbMeHHbIW Npubop ApeBHeernneTcKoro nucua

COCTOAN W3 3a0CTPeHHbLIX Nanovek Ansa NMcema C pacluenneHHbiMn
KOHYMKaMW, KOTOpble CKNagbiBannce B NeHan, TYWHWUGI Ana Tywn
KPacHOro M YepHOro LBETOB M MELLIOYKA C NECKOM

Bo II Bexe Hamei 2psl B Kurae ugobpenn 6ymary. Opsaxo 10 EBponst
oHa momwia ToabKo B X1 sexe. Brutors go XV Beka nucbMa, JOKYMEHTEI,
KHHATH NHMCAJHCE BPYUYHYIO. B KadecTBe MHCTPYMEHTA JJIs MMCbMa HMC-
II0JIB30BAJINCE KUCTOUKH, [IePhs [ITULL, [I033Ke — MeTaJJIM4eCKHe I1eDbA;
6b11M M300peTeHbl KpacKku, yepHmia. Kaur 6b110 OUeHb MaJjo, OHM CYM-
TAJHACH IPeIMETAMH DOCKOIIIH.




UudopmaumoHHblie TexHonorum u obwecTseo

B cepepune XV Bexa Hemenkuii Tunorpad Uoranu I'yrenbepr nsobpe
IepBEIi NeYaTHhIH cTanoK. € 3TOro BpeMeHM HaYaJI0Ch KHUroneYaTaHue.
Ha Pycu kauroneuatanue ocaosas Msan ®enopos B cepenune X VI Beka.
Kaur erano saaunTeasHO 60J1b1e, 65ICTPO POCIO YHCJIO 'PAMOTHBIX JIIOZEI.

«Anocton». 1564 rog
Mepeas pycckas AaTUPOBAHHAA NEYaTHAs KHWIa,
BbiNyleHHas 8 Mockse MeaHom Degoposbiv

‘!’n e rennarery B - M
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o ceropHAmMHBero JHA JUCT GYMaru oCTaeTcsi OCHOBHBIM HOCHTEJeM
uHpopManuu. Ho y Hero mosiBUINCE Cephe3HBIe « KOHKYPEHTHI» .

B XIX sexe 6nu1a usobperena ororpadua. HocurensMu Buaeows-
(opmanuu cranu poromrenka u porobymara.

B 1895 rony dpannyse 6parea Jliomsep npogeMoHcTprpoBasy B Ila-
PHXKe NEePBLIA B MUPe KMHOMHUJIBM, UCIOJb3yA anOapaT coGCTBEHHOIO
n3o0pereHns. TOT roji CAUTALTCS I'OJOM POIKIACHUS KHHO.

Hcropns TeXHUYECKHX CPE/ICTB XPAHEHUSA U BOCIPON3BEACHAS 3BYKA
HaunHaeTcsd ¢ 1877 roga. B arom roay B CIITA Tomac Saucon coaaan go-
HOrpad. 3ByK MeXaHHYEeCKHUM CII0CO60M — € IIOMOIIBIO 3aTMCHIBAOIIEH
HIJIBI — HAHOCHJICA Ha NOBEPXHOCTH Bpamaomerocs 6apabana, DOKpPEI-
TOro BocKoM. HeMHOT0 mosiHee Ob11 CO3MaH MEeXaHUYECKU I rpammocdon,
a 3aTeM ero NOPTATHBHEIH BapuaHT — maTed)OH, BOCIPOM3BOAAIIHE
3BYK, BaIIMCAHHBIN Ha IEeJIYJOUAHON rPpaMILIACTHHKE. DIeKTPHIECKHR
aHajor naredosa — aaekTpodon 6611 u3o6peren B XX Beke. B XX Beke
6611 u3o6peren marauTodon. M coBceM HeAaBHO HA MATHHTHYIO JIEHTY
HaYYNJIHUCH BAIIUCBIBATE HE TOJNBLKO 3BYK, HO ¥ M300paskeHHe: NOABHUIICH
BHAeoMarauTodox.




MpeabicTopus MHOPMaATUKKN

HcTopHsda cpencTs nepexayu HE(oOpMaun

HBDBOH&‘I&JIBHO JIFOJIA NOJIB30BAJIMCE JIUIOE CPpe/ICTBaMH OavKHeH cBa-
3M: pe4Yblo, CJIYXOM, 3peHHEeM. 3aTeM NOABHJIOCH nepBoe CpeacTBoO ,Il,aJIhHeﬁ
CBfAA3H — Mo4Ta, YeMy HeMaJio CIIOCOOCTBOBAJIO pasBHUTHE IMCbMEHHOCTH.

[ MVLLO-CHAS Qv CVRACA =~ _|

I

Moy4ToBLIA KYpbEP UHKOB
Takoii roHey, npo6eran okKono nonyropa KUIOMeTpoB U nNepenasan ycTHoe nocna-
HUe. YTo6bl OHO He 3aAepPXMBanoCh, OH ELLe U3AanK OrnoBeLlan o CBoem npubnun-
XEHWUW, NOABAsA 3BYKOBLIE CUrHAJIbI FO/I0COM Wik TPYGA B PAKOBUHY

Jlisi GHICTPOM TIepeiady KaKMX-TO BAKHBIX CBEJAEHUH YaCTO MCIOJb-
30BAJINCH OPDUTHHANBHBIE uien. M3BecTHO, HAIpUMeED, IPUMEeHeHHe Ha
KaBrase KOCTPOBO# CBA3H. [|Ba KOCTPOBBIX CUTHANBIIUKA HAXOANINCH
HA PACCTOAHMM MPAMOA BUAMMOCTY Ha BOBEIIIEHHBIX MECTaX MM Oari-
Hax. Korza npubauxaiacsk onacHoOCTh (Hanajaan BParu), CArHAIBIA-
KM, 3a3KUras Iernodyky KOCTPOB, IpeAynpemxaanu o6 2ToM HaceJeHHe.
B XVIII Berxe Bo3HUK ceMadOpHBIA Tejlerpad — 9TO TOMXe CBeTOBAs
CBA3b, HO TeXHUYecKH OoJee coBepIIeHHasd.

daxkensHbiii Tenerpad. B ipesHeii peunm Nons30BanmCsL
ONTUYECKOIN CUrHaNbHOW CBA3LID: AHEM — ALIMOM, HOYbIO — OrHeMm

Ouens GOraTsiM Ha OTKPLITUSA B obaacTy cBsasu 6611 XIX Bex. B aTom
BeKe JIOLH OBJIAJIENIM 3JIEKTPHYECTBOM, KOTOPOE IOPOANIO MHOKEeCTBO
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usobperennit. Cuauasa I1. JI. Illnanuar 8 Poccun B 1832 rogy usobpen
aneKTpuYecKkuii renerpad. A B 1837 rogy amepukanen C. Mopae cosaan
3MIeKTPOMATHUTHBIH TeJerpaHbIi annapar 1 IPHAYMAJ CHEIHATbHEBIH
TeserpadHbIi Ko — azbyKy, KOTOpas HOCHT ero HMs.

B 1876 roay amepuxanen A. Bean maoGpesn Tenedon. M makonerr,
B 1895 roay pyccknii usobperarens A. C. ITonos oTKpsLT SIIOXY paguo-
CBA3H.

CambiM 3ameuaTensusiM umzobperenneM XX Beka B 06JACTH CBASH
MOJKHO HasBaTh TeaeBnaenue. OcBoeHHEe KOCMOCA NIPUBEJIO K CO3AAHMIO
CIYTHHKOBOM CBA3M.

Heropus cpencrs o6paborkn urdopmanun

Teneps nosmaxkomMmmcs co cpeacrBaMu 06paboOTKM MHOOPMAIIHH.
Baxxne#imum BuzoM Takoit 06paboTKM ABAAIOTCS BhIYMCIeHus. [1osgBIe-
HHE 1 PASBUTHE CUETHBEIX HHCTPYMEHTOB CTUMYJIMPOBAJY DA3BATHE 3eM-
JefiesIns, TOProBIM, MOPEIJIaBAHU A, ACTPDOHOMHUH ¥ MHOTHX APYIuX 06-
JIACTe! MPAKTHUYECKOH U HayUHOU AesATeTbHOCTH JIFO/eil.

Herpyaso norazaTses, 4To NepBBIM CIETHEIM CPEACTBOM JJ1s 9eJIoBe-
Ka OBLIM ero majsisl. 1ot WHCTPYMEHT BCEeTa «I10J pyKoii»! Ko u3 Bac
UM He II0JbL30BaJICa?

B2

Bor kax onuceisaer nansuesoit cuer rysemues Hosoit T'suren 3HaMe-
HUTBIA pycckuit myremecrsenauk H. H. Murayxo-Maxknaii: «...JIamyac
3aruGaeT OJIMH 3a IPYTUM IAJBIbI PYKH, IPAYEM U3/AeT ONpefe e H b
3BYK, Hanpumep “6e, Ge, Ge"... [locanras 10 naATH, OH roBopUT "MGOH-Ge"
(pyxa). 3atem oH 3armbaer nanabIEI APYTOil PYKH, CHOBA moBTOpsET ' Oe,
6e"... moka e noiizer no "uGoH anu"” (aBe DPYKH). 3aTeM OH UJeT JajbIle,
npurosapusaa "6e, Ge"... noka He goizer o "camba-6e” u "camba-amu”
(onna Hora, ABE HOrNM). EC/IM HYKHO CYUTATE AAIBIIE, IATIYAC TI0JIBBYETCSH
DaJIblaM{ PYK A HOI' KOTO-HHOGY b IPYTOTrO» .




MpeabicTopus uHOpMaTUKKN

B V Beke mo Hameit apel B I'penum u
Ernnre mosny4dyus pacrnpocrpaHeHue abak.

: 7,
«ABaxk» — 2TO IrpedecKoe CJI0BO, KOTOpPOe / S

IepeBOAUTCA KaK «CYeTHasd AOCKa». BEI-
uucieHna Ha abaxe NPOM3BOAMJINCE Ilepe-
MellleHMeM KaMeIIKOB o kejgobam Ha | 7
MpPaMOPHOH JOCKe. 1

ITopo6HBIE cueTHBIE MHCTPYMEHTHI pac- 2
NPOCTPAHAJNCH ¥ DPA3BUBAINCH IO BCEMY .
mupy. Hanpumep, kuraiickuit sapuanT aba- 3 e =
Ka HasbIBaJcA cyan-nad. «Iloromxom» aba- '7
Ka MOKHO HasBaTb U pyccKue cueTsl, B Poc-
CHHM OHHM NoABHJIMCEH Ha pyderxe XVI-XVII
BeKoB. J[o HeJlaBHEr0 BpeMeHHU OHH aKTHBHO
HCIIOJIL30BAINCE, IIPENMYIIIECTBEHHO B TOD-
TOBIIE.

B nauane XVII Bexa moTaHACKUi MaTe-
matuk J[pxon Hemep BBes moHATHe Jora-
pudma, onydauKoBay Tabaumsl Jgorapud-
MOB. 3aTeM B TeueHHMe JBYX BeKOB pas-
BUBAJIMCH BLIYMCIATEILHEIE MHCTPYMEHTEI,
OCHOBaHHBIE HA HUCIIOJIL30BAHUHU 9TOH MaTe-

" 'l’?

1 — rpeyeckuii abak;

matuuyecKoil pyaxnum. Jlorapudmsr nosso- 2 — cyeThi:
JIAIOT CBECTH TPYAOEeMKHe apu(MeTHIeCKHe 3 — norapudmuyeckan
olepanyy — YMHOYKEHHe 1 JejieHne — K 60~ NUHenKa;

Jiee TIPOCTHIM — CJIOYKEHHUIO ¥ BBIYUTAHUIO. 4 — apudmomeTp;

5 — KanbKynsatop

B pesyibraTe IOABHIACH Jiorapudmuyec-
Kas JUHeWKa. OTOT MHCTPYMEHT 0 HeaaB-
Hero BpeMeHH! OB BEIMHUCIUTEIbHBIM Cpe-
IcTBOM UHKeHepoB. Y jminb 6simske K KOHILY XX CTOJI@THSA €r0 BEITECHUIH
3JIEKTPOHHbBIE KAJIbKYJIATOPHI.

B 1645 roay dpannysckuit marematTuk Birea ITackans cos/iaa nepByo
cuyernyio mamuny. Mamuaa [Tackaxs nospoJifijia GBICTPO BBINONHATE
CJIOKeHHe MHOTOSHAYHBIX YHCeI.

Hemenkuit yuensiit Jleitouu, passus uzewo Ilackansd, cosgan mexa-
HUYecKni apudMomMeTp, Ha KOTOPOM MOKHO ObIJIO BBIIOJIHATH BCE YeThI-
pe apudMeTHUECKHe Olepanuu ¢ MHOrosHausHeiMu unciaamu. Ilosxnee
apudMOMeTp MHOTOKPATHO COBEPIIEHCTBOBAJICHA, B TOM YHCJIe ¥ PYCCKH-
mu uszobperarenavu I1. JI. Uebsimersim 1 B. T. Oxgaepom.

ApndmomMeTp GBI IPeAIIeCTBEHHUKOM COBPEMEHHOT'O KAJNBKYAATOpa —
MAJIEHBKOTO 3JIEKTPOHHO-BLIUMCIUTEILHOTO yerpoiicrBa. Ceiiyac mpaxkTu-
YECKH Y KAYKJIOTO IIKOJLHUKA €CTh KAJBKYJIATOP, KOTOPHIA MOMeINaeTcs B
kapmase. Jliobomy axageMuKy Havasa XX BeKa TaKoe YCTPOMCTBO IIOKa3a-
J0ck ObI haHTACTHIECKUM.
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AnranuTuyeckas mamuea Ba06uxa — npexmecreeranna D9BM

Apudmomerp, KaK U IPOCTON KATBKYIATOP, — 9TO CPEACTBO MEXAHM-
3aluM BBIYHCIEHWH. YesmoBeK, HIpOM3BOAA BBIYHCJIEHHUSA HA TAKOM
YCTPOMCTBe, caM yIpasJjseT ero paboToil, onpesesseT MOCIeIOBATE b
HOCTBb BBIIIOJIHAEMBIX onepanuii. MeuToit nzobperareseil BEIYUCIUTENE-
HOM TeXHHUKH OBLJIO CO3JaHUE CYMTAIONIEr0 aBTOMATa, KOTOPHIH 6bI Ge3
BMeIIaTeJIbCTBA YeJIOBEKa IMPOU3BOAUI PACUETHI IO
3apaHee COCTaBJIEHHOM IIporpamMmme.

ABTOPOM NEPBOro NPOEKTa BLIYUCIUTENLHOrO aBTOMATA
6bin npodeccop KemBpuaxckoro yHusepcurera
Yapnba 6ab66umx

B nepuox mexay 1820 u 1856 rogamu Ba66umsx
paboTas Haj cO3JaHNeM IIPOrPAMMHO YIIPaBJIAeMOH
AHaIMTHYECKOH MAIIMHBI. JTO OBLIO HACTOIBKO
CIIOYKHOE MEXaHUYECKOE YCTPOMCTRBO, YTO IPOEKT TaK
U He OBLI pean3oBaH.

Hapibs Bab6u s Moskso ckasateh, 9To Ba66umaK onepenuJ CBOe
BpeMms. Jl1a OCynecTBIeHIA €ro IPOEKTa B TY IOPY
eme He CYIIEeCTBOBAJIO NOAXOAALIeN TeXHHUYecKoH 6asnl. Hekorophim
YV4eHbIM cOoBpeMeHHMKaM Bab0uprxa ero Tpya xasanca GecIIOqHBIM,
Opraxo mpopoyecKku 3BydaT ceif4ac CI0Ba CAaMOro Yapansa Baboumxa:
«IIpupona HayYHBIX 3HAHUH TAKOBA, YTO MAJONOHATHBIE COBEPIIEeHHO
GecriosiesHble NPUOOPETEHUS CErOAHAIIHErO AHA CTAHOBATCS NOIYJIApP-
HOH numed i 6yaAyIiuX MTOKOJeHAH » ,

OcHoBHBIE uAeN, 3a/I0KeHHbIe B IPOeKTe AHAIATHIECKOH MAIINHEL,
B HaIlleM BeKe ObLIM HCIOJIB30BaHbl KOHCTPYKTOpaMu 9BM. Bee riaaBable
KOMIIOHEHTBI COBDEMEHHOI'0O KOMIIbIOTePa NPHUCYTCTBOBAJIM B KOHCTPYK-
oK AHAIUTUYECKOH MAIIMHBL: 3TO cK1ad (B COBPeMEHHOM TePMHHOJIO-
MM — NaMATH), I/le XPAHATCA UCXO/HbIe YHCJIA ¥ [IPOMEIKYTOYHBIE pe-
S8YJBTaTBl; MeabHuya (apudMeTnIecKoe yCTPOWCTBO), B KOTOPOi OCy-
IEeCTBJAOTCA ONlepalliy HaJl YNCJIAMHU, B3ATHIMHU U3 CKJIAAa; KOHMOopa
(verpo#icTBO yupaBieHns ), IPOU3BOAAIAA YIIPABICHHE IOCIEL0BATE b
HOCTBIO ONepalAil Ha/{ YUCTaAMH COOTBETCTBEHHO 3aJaHHOM IporpaMMe;
010U 66004 UCXOHBIX JAHHBIX U NEYAMU PE3Y.IbMmamos.

Jl1s IporpaMMHOro yrpasiesus AHAIATAYECKON MAITUHON UCIIONb-
30BaNHCh NePHOKaAPTHl — KAPTOHHBIE KADTOYKY ¢ IPOGHUTHIMU B HUX OT-
BepcTuAMHU (epdopanueir). Ilepdokaprsr 661 H306peTeHE B HAYaJIe
XIX Bexa Bo @pannun Hosedom M. Hakkapnom mus yopasieHus pa-
foToit ABTOMATHYECHKOI0 TKAIIKOI'O CTAHKA.

M HTepecHBIM MCTODHUYECKUM (GAKTOM ABIAETCA TO, YTO IEPBYIO IIpo-
rpaMMmy AJisi MmammuHEel Bab6uaska B 1846 roay manucana Ana Jlasaeiic —
A0Yb BEJIMKOTO aHrauiickoro noara [zxopaxa Baiipona.




MpeabicTopma MHPOPMATUKN

Ananumuveckasa mawurna Ba6oudiwa — amo yixice yHusepcaivbHoe
cpedemao, obsedunanwee ob6pabomiy uH@GoOpmMayul, XparHerue uHpop-
Mayuu u 00MeH UCXO00HbIMU OAHHLIMU U PE3YAbMAMAMU C LeL0BCKOM.

KopoTko o rmaBHOM

1. BaskHeiimmue sTambl PasBUTHUSA CPEJCTB XpaHeHHA MHGMoOpManuu (a0
U300peTEHUA KOMIBIOTEPA):
* usobperenne 6ymaru B Kurae — II Bek;
* u3obperenme nmeyaTHOro cranka — XV Bek, M. I'yrenbepr;
» usobperenue dororpaduu, Kkuao, honorpada — XIX Bex;
» uzobpeTeHre MarHUTHBLIX HocuTesel nEpopmanuu — XX Bek.

2. Baxxkuelimue n3o0peTeHUsi TEXHHIYECKNX CPEJCTB repepadyu mHMPOpP-

maru# (0 H306peTeHUA KOMIIBIOTEPAa):
» menerpad — nepsast nososuna XI1X seka, I1. JI. IlTuwmasr, C. Mopae;
¢ tenedpon — Bropas nososuua XIX sexa, A. Ben;
» paauno — xomnen XIX seka: A. C. ITonos, I'. MapkoHn;
* reneBugenne — XX BeK.
3. Bakueilimue n3obpeTeHNA TEXHUYECKUAX CPeACcTB 06paboTku HHGOP-
Manru (10 u300peTeHNna KOMIIBIOTepa):
e mamwuna [lackana, MexaHUUeCKUH KaabKyasaTop Jleitbauna —
XVII Bek;
e ApajnmTHYecKas MammuHa — Hauaso XIX Bexa, Y. Be6Oonmx;
» mexaHuueckuit apudmomerp — Kouer XIX Beka, B. T. Onrep;
® BJIeKTPHUECKHUH KaIbKyaaTop — XX BeK.

Bonpocbl 1 3apaaHus 0

1. Kaxue cpefcrBa XpaseHus WHMpOpMAL UK ObLIH TTePBBHIMU?
2. Koraa nosiBMIOCHE KHUTOMeYATAHNE, KTO ero uaobperarens?
3. Kakue cpeacrsa xpaneHus uHpopmanuu udodperens B XIX-XX 8.7

4. HazoBuTe OCHOBHbIE TEXHUYECKHUE CPEJCTBA Iepelayd MHPOPMATHA B XPO-
HOJIOTHYECKOU IOCIeA0BaATeIbHOCTH UX U300peTeH s 1.

5. IlepeunciauTe OCHOBHBIE BLIYMCIWUTE/JBHBIE CPeACTBA B XPOHOJIOTHYECKOH
IocJIeJ0BATeILHOCTH UX H300peTeHH .

6. Ko, xorga u /e paspaboran nepsblil IPOEKT ABTOMATHYECKOH BBIYMCIIH-
TeNbHOM MAIIMHEI?

7. Kakoe BAUsAHME NPOEKT AHAJUTHYECKON MAIIMHEBI OKA3aJ Ha JalbHelee
pPasBUTHE BHIYNCIUTEIHHON TEXHUKN?

8. IToAroToBLTE IPE3eHTAIINIO TI0 OJHON N3 TeM safxanmuit 1-7.

EK UOP: yactb 2, rasa 7, § 44. LIOP Ne 8.




NMudopmaumnoHHbIe TeXHONOrumM n odwecTso

§ 23
UcTopus 3BM

OcHosHble membL napazpaga:
u CUEMHO-NePPHOPaAYUOHHbLE U PelleliHble MAULLHbL;
® Hawano anoxu IBM;
B yembipe noxoaenus IBM;
B NepecneKmuébl nAmO0z0 NOKOJLeHUS.

B § 22 pacckasnisasocs o npoekte Yapiasza Ba66uaxa — nepsoii B ue-
TOPHH NOIBITKE CO3/IaHNUA NPOTPAMMHO YIIPABISEMOT0 BEIUNCIUTEIBLHO-
ro asTomMara. Babbummxy Tak M He yAanoch IIOCTPOMTEH CBOIO
AHATUTHYECKYI0 MANIHHY, MCIOJb3yH TEXHUUYECKYIO 6asdy CepeauHEI
XIX cronerus. K xouny XIX — mauany XX Beka ¢ pasBHTHEM JIEeKTpO-
TEXHUKH MOSBUJIACE BOZMOYXHOCTH CHOBA BeDHYTHCH K 9TOH npobaeme.

Cuerno-nepdopanuonnsie H pexeifHble MANIHHBI

B xonne XIX sexa I'epman Xomzepur B AMepuxe usobpen cyem-
HO-Nep@opayuorHHble MaAULUKbL. B HUX, TaK jKe KaK ¥ B AHATUTHIECK O
mamuHe Babbuika, ncmonb3oBanuch neppoKapTsl, HO TOJXBKO HE AIA
IpeAcTaBJeHUsA IPOrPaMMBbl, & 1A XPaHeHUA YUCI0BOM MHbopManmuy.
Kasxnas rakas Manmmaa MOTJIa BEIIOJHATE TOJIBKO OAHY OIIpeJIeJIEHHYIO
IpOorpaMmy, MaHMNYJIHPYSA ¢ YUCIAMH, NPoOUTHIME Ha nepdoKapTax.
CuerHO-nepdopanuoOHHbIe MAIIXHBI OCYIECTBIIAIA IepdOopPaIHIo, cop-
TUPOBKY, CYMMUPOBaHUE, BEIBOJ| HA TTIeYATH YHCI0BEIX Tabaun. Ha atux
MalluHAaX yAaBaJI0Ch PeIllaTh MHOTHE THIIOBbIE 3aJaU CTATUCTUYECKOH
o06paboTku, OyXraaTepcKoro yuera u ap.

I'. Xonnepur ocaosas ¢pupmy mo BBIIIYCKY CYETHO-Nep(opanMoHHEIX
MamuH, KoTopas 3aTeM Oblia npeobpasoBana B upmy IBM, xoropas
HBIHE ABJIAETCA CaMbIM HM3BECTHBEIM B MHPE IIPOU3BOIHUTENIEM KOMIIBIO-
TEpOB.

HenocpeacrsenneiMu npeamecrsenaukamu 9BM 6buiu peneiinsie
BpruucauTenbHbie MamwHHbl. K 30-M rogam XX Bexa nonyuunra 6oabmioe
pasBHUTHeE peJjieiiHas aBTOMATHKA.

B nponecce paGorel peseiiHoi MAIIMHBI TPOUCXOAAT IEPEKIIOYEHAA
TBICAY PeJie U3 OAHOTO COCTOSHUSA B J[pyTroe.

SNeKTPOMEeXaHW4ECKOe pene — aTo ABYXNO3u- 1
LIMOHHBIY NepekiouaTens, KOTopbIi UMEeeT asa _e_
0

COCTOSIHWSA: BK/IIOYEHO W BLIKNIOYEHO, —"

3TO CBOMCTBO MO3BOMSET UCNONL30BATL pene —
ANS KOAWPOBaHUSA

MHGOPMaLUM B 4BOUYHOM BUAE




UcTopua 3BM

Peneitaas mamuaa «Mapk-2», narorosiaennas B 1947 roxy, cogepaxa-
s1a oxos1o 13 000 pexne. OxHol u3 HanboJiee COBEPIIEHHEIX PeJIeifHBIX Ma-
muH OBLIIa MAaIIuWHA coBeTcKoro koHerpykropa H. M. BeccomoBa —
PBM-1. Ona 6s11a nocrpoera B 1956 roay u npopa6orana nouru 10 jer,
KOHKYPHPY#A € cymiecTBoBaBIIMMH yixe B To Bpems IBM. Ilockoabky
pelle — BTO MeXaHUYECKOe YCTPOHCTBO, TO er0 MHePIIHOHHOCT (3a1epaK-
Ka IpY MepeKJI4YeHnN ) A0CTATOYHO BeJIMKa, YTO CHIBHO OrPAaHAYHBAJIO
cKopocTh paboTsl Takux mamui. Ckopoers PBM-1 cocrasasana 50 cio-
sxeHni win 20 yMHOKeHUH B cekyHay. IIpakTudecku aT0 ObLI mpejen
CKOPOCTH AJIsI MalllMH 3TOTO THIIA.

Hauano smoxu 9BM

B nepsoit mosoBuae XX Bexa OypHO PasBHBAJack PajiluOTeXHHUKA.
OCHOBHBIM 3JIEMEHTOM PaZHONPHEMHHUKOB M PajHONepesaTINuKOB B TO
BpeM# GbLTH 3JIeKTPOHHO-BAKYyMHBIe JJAMIIbL. DJIeKTPOHHBIE JIAMIIBI CTa~
M TeXHWYeCKOH OCHOBOI [AJifl MepPBLIX 3JEKTPOHHO-BBIYHCIHTEIBHBIX
mamue (3BM).

IlepBas DBM — yHuBepcaJbHaA MalllMHA HA BJIEKTPOHHBIX JaMIax —
6sL1a mocrpoena B CIITA B 1945 ropy.

Dra mamnea HassiBasachk ENIAC (paciiudpoBeiBaeTcs TaK: 31€KTPOH-
HbI UdpPoBON MHTErpaTop u BerumciuTens). Koncrpykropamu ENIAC
6buia k. Moywmm u I3k, 9xkxepr. CKOPOCTE cUeTa 9TOM MAIIMHEI IIpe-
BOCXOIMAJIA CKOPOCTE pPeJIieiHbIX MAIIWH TOr0O BpeMEeHH B ThICAYY Pas.

ITepssrit anexTponHkbIi KomMnbsoTep ENIAC nporpaMmMupoBascs ¢ no-
MOIIBIO IITEeKePHO-KOMMYTAIMOHHOTO crocoba, T. €. nporpaMma cTpou-
JIACH IIyTeM COeIMHEeHUA IPOBOAHUKAMHU OT/IeIbHBIX 6JIOKOB MAaIINHEI HA
KOMMYTAIMAOHHON AocKe. JTa CJIOKHAsA ¥ YTOMHTeJbHad IIponeaypa
[IOATOTOBKY MaIlIMHBI K paboTe fenana ee HeyA00HOM B 9KCITyaTanuu.

OCHOBHbLIE UOEWN, MO KOTOPbLIM AoNrve rogbl
pa3BuBanach BLIYUCAUTENLHANA TEXHWUKE,
6binu paspaboTaHbl KPYNHEeALWnM
amMepuKaHCKUM MaTemMaTukoMm

LoxoHom ¢oH HelimaHom

B 1946 roay B :xypHase Nature Belnia cTaTbs
II>x. dor Heiimana, I'. Tonacraiina n A. Bepkca
«IIpegBapuTesibHOE PACCMOTDEHME JIOTMYeCKOH
KOHCTPYKIIMHM JJIGKTPOHHOI'O BBIYHUCIUTEIbHOTO
yeTpoiicTBa» . B 9T0# cTaThe 6H1J1M N3JI0KEHBI IPH-
HIUObE! yerpolicersa u pa6orer 9BM. I'yiaBHBIN U3 [xon gon Heitman
HHUX — TNPUHIOHUI XPAHHMONH B NaMATH Nporpam-

MBI, COTJIACHO KOTOPOMY JaHHBIE€ U NIporpaMma I1o-
MeIanTcsa B 00MyI0 IaMATE MalllvHbI.
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WHdopmMmaumoHHbie TeXHONOrum n obwecTeo

IIppEnHORaNLEHOE ONIMCAHHME YCTPOMCTBA M PabOThl KOMIIBIOTEPA ITPH-
HATO Ha3bIBaTh apxuTeKkTypoit IBM. Uneun, usnoKeHHBIE B YIOMSAHYTOM
BBIIIE CTAThE, IOJIYIUJIN HasBaHue «apxumexmypa SBM [[xc. pon Heil-
mana».

B 1949 roay 6r11a moctpoera nepsas 9BM ¢ apxurexTypoit Heiima-
Ha — aHrmiickas mamuaa EDSAC. T'ogomM nmos:ke noasmuiach aMepu-
kanckass OBM EDVAC. Haspauuble MaIluWHEl CYIECTBOBAJIA B IUH-
CTBeHHBIX 9K3eMILisapax. CepuiiHoe mpoussoscTBo IBM Hauanoch B pas-
BHTBIX cTpaHax mupa B 50-x rogax XX Bexa.

B Haweii cTpaHe nepsas 3BM 6bina

cospana B 1951 rony.

HaselBanack oHa MOCM — manas anekTpoHHas
cyeTHas mawmHa. KoHeTpyktopom M3CM 6bin
Cepreii Anekceeeud JlebGeges

Benuka pons akagemuxa C. A. Jle6eneBa B cosza-
HHUH OTE€YeCTBeHHBIX KOMITLIOTEpOB. I10/ ero pykoBos-
cTBOM B 1950-X rosax Gb11M IOCTPOEHBI CePHITHEIE JIaM-
noesie 9BM BOCM-1 (Bosbimas aj1eKTpoHHAA CYeTHAS
mammnaa), BOCM-2, M-20. B To Bpemsa 3TH MAaImIuHbI
ObLIM OTHUMMY M3 JIyYIINX B MUDE.

B 60-x rogax XX Bexra C. A. JleGeneB pyKOBOAMI pa3paboTKoil mo-
nynpoBoAEnKoBbIX IBM BACM-3M, BOCM-4, M-220, M-222. Beigao-
UMCA AOCTHIKEHHeM TOro nepuoza 6u11a Mamuaa BACM-6. 9o nepsas
OTedecTBEeHHAaA U OJHA U3 NePBbIX B Mupe IBM c GeicTpojeiicTBreM ogus
MUJIIHOH omepanuii B cexkyunay. Ilocaepyromme uaen u paspaboTKH
C. A. JleGenena cioco6CTBOBAIH CO3LAHMIO BoJiee COBEPIIEHHbBIX MAITUH
CHeAVIOMHUX ITOKOJeHUH.

C. A. Jlebesen

Yersipe nokoaenus IBM

SJIEKTPOHHO-BBIYMCIUTENBHYIO TEXHUKY IIPUHATO AT HA IOKOJIe-
Hus. CMeHEI ITOKOJIeHUI yatie Beero 6bIIM CBABAHBI CO CMEHOH 3JIeMeHT-
HOi1 6a3s1 9BM, ¢ mporpeccoM s/1eKTPOHHON TeXHUKH. DTO BCEra MIPUBO-
AWJIO K POCTY BBIYUCIATENbHON MoIHOCTH DBM, T. €. ObIcTpOgElicTBHSA U
obbvema namaTu. Ho 510 He eAMHCTBEHHBIH IPU3HAK CMEHbI TOKOJEHHI.
ITpu Takux nepexojax, KaK IPaBUJIO, TPOMCXOANIH CYIECTBEHHBIE U3~
MeHeHMA B apxurekType 9BM, pacmmpssics Kpyr s3ajay, perraeMbIX
Ha 9BM, meHsics cnocob BlamMomelcTBUS MeXAY MOoJIb30BaTeJIeM U
KOMIIBIOTEPOM.

Ilepsoe mokonenune IBM — namnosvie mawunst 50-x 20006 XX éexa.
CxopocTs cueTa caMbIX OBICTPBIX MAIIIMH IEPBOTO TOKOJEHUS JOXOAMIA
#0 20 Teica4 onepanuii B cekyuaay (9BM M-20). [lns BBoja mporpamMm u
AAHHBIX WCHONb30BaauCh mnepdonaeHTel u mnepdorapThl. IIOCKOABKY
BHYTPEHHAA NAMATh 3THX MalUWH OblIa HeBelMKAa (MOIJIa BMECTHTH




Uctopus 3BM

B ce0A HeCKOJBKO ThICAY YU CeJ U KOMaH/| IPOrPaMMBI), TO OHH, IIaBHEIM
00pasoM, MCIOJb30BANINCH AJA WHIKEHEePHBIX M HAYYHEIX pacueToB, He
CBABAHHBIX C IepepaboTkoi 6osbIINX 00'beMOB JaHHEIX.

370 6bINK 4OBONLHO
rPOMO3OKUE COOPYXKEHUS,
copepxaswmne B cebe
TLICAYM namn, 3aHMMasLune
MHOrQa CoTHM

KBaApaTHbIX METPOB,
noTpebnsBLne 3NeKTPoaHep-
rUI0 B COTHW KUNOBaTT

IIporpaMMBbl AJId TAKMX MaIlHH COCTABIAAIMCH Ha A3BIKAX MAIIAHHBIX
KOMaHZ. JTO ZOBOJBHO CJOMKHAA U TpyaoeMKasa pabora. IIporpammupo-
BaHKE B Te BpeMeHa ObII0 JOCTYITHO HEMHOTHM.

B 1949 roay B CIIIA 6511 co3/aH NEPBbIH MOJYIPOBOAHUKOBEINA IPH-
60p, 3aMeHA U 2JIeKTPOHHYI0 Jamny. OH moJTy4Yn/1 HA3BaHUE «TPaH-
sucrop». TpaH3uCcTOPH! GHLICTPO BHEAPSJIUCH B PAJTHOTeXHUKY.

B 60-x 200ax XX eexa mpan3ucmopb. Cmanu 31emenmmuoi 6a3oi
0 IBM BTOPOTO NMOKOJIEHHSA .

BrieTpojelicTBre DOJBLIIUHCTBA MAINWH AOCTHUIVIO NECATKOB M COTEH
THICAY ONepanuit B cekyaay. O6beM BHyTpeHHeH NaMATH BO3POC B COTHH
pas no cpasaenuio ¢ OBM nepBoro moKoJIeHUA.

lMNepexon Ha NONYNPOBOAHWUKO-
Bbl€ 3NIeMEHTbI yny4Lun
kauyecTeo IBM

no BCEM napameTrpam: OHKU
cTanv KOMnakTHee, HagexHee,
MEHee 3HeproeMKuMmn

BousbIioe pasBUTHe MOJIYYWJIM YCTPOMCTBA BHEIIHell (MarHUTHOIM) na-
MATH: MATHATHBIE 6apabasbl, HAKOMUTEM HA MAarHUTHLIX JeHTax (HMJI).
Baarozaps aToMy MOSBHJIACH BOSMOYKHOCTH co3faBarh Ha 9BM undopma-
IIMOHHO-CIPABOYHBIE, IONCKOBBIE CHCTEMBI, II03BOJIABIINE JINTEJIBHO Xpa-
HUTEH HA MATHUTHBLIX HOCUTENAX Oosblnre 00beMbl HH(pOpMATIIH.

Bo BpeMeHa BTOPOI'o MOKOJIEHUA AKTUBHO CTAJIN Pa3BUBATBLCHA A3BIKH
NPOrpaMMMPOBAHUS BBICOKOTO ypoBHA. IlepBhiMM U3 HHUX OBLIH
DOPTPAH, AJIT'OJI, KOBOJI. CocraBiieEHe IPOTPAMMEI ITIeDECTAJIO 34~
BHCETH OT MOJEJH MalllMHbI, CAeJAaJI0Ch Npolle, NOHATHEE, AOCTYIIHEE.




NHpopMaLMOHHbIE TEXHOIONMM U O0LWECTBO

IIporpaMMupoBaHue KaK 3JIeMEHT IPAMOTHOCTHM CTAJIO IMHPOKO PACIpo-
CTPaHATHCA B CUCTEME BBICIIEro 06pasoBaHuA.

ITosaBUIMCE MOHUTOPHBIE CHCTEMBI, YIIPABJISIONINE DEXKUMOM TPAHC"
JANWA U UCIIOJIHEHUEM IIporpamMm. B gaisHelneM u3 MOHUTOPHBIX CHUC-
TeM BBIPOCJIM COBPEMEHHEIE ONlepalMOHHbIE CUCTEMBI,

Tperse noxonenne IBM cozdasanocy Ha HOB0IL aiememHoll basze —
UHMEZPANbHBLX CXeMAX.

C NOMOLLbIO O4€Hb CNOXHOM
TEXHONOMMKU CNeunanucThbl
Hay4YMIuCb MOHTUPOBATL

Ha ManeHsKoW nnacTuHe

M3 NONYNPOBOAHWKOBOIO
Mare?wana, nnowaneLio MeHee

1 cM®, 4OCTATO4HO CNOXHLIE
9NeKTPOHHbIE Cxembl. Mx Hazsanu
MHTErpanbHbiMU CXemamm

Ilepsrie unTerpansasie cxemsl (UC) comepixanu B cebe AecATKH, 3a-
TeM COTHH 3JIEMeHTOB (TPaH3UCTOPOB, CONPOTHUBJIeHUH 1 ap.). Koraa cre-
IIeHb HHTErpaluuHy (KOJIHYECTBO 9J1€MEHTOB) NPUOIN3HIIACE K ThICAYE, UX
CTalad Ha3kIBaTh OOJBIIMMU MHTETPANbHBIMU cxemamu — BUC; satem
HOABUJIHCE CBepX0oibine HHTErpaJbHble cxemsl — CBUC,

9BM TpeTsero noKoJIe N HAYaIU IPOU3BOAUTLCHA BO BTOPOIA IOJIOBH-
He 60-x rozgos nponutoro Beka. Torga amepukanckas ¢pupma IBM npu-
CTYNHJA K BBINYCKY cHcTeMbl Mamuue IBM-360, 370 ObLIM MAOIMHEL HA
HC. HemHOro nosgHee CTajy BBINTYCKATHCH MAIIMHBI cepuu IBM-370,
nocrpoernsie Ha BMIC. B Coserckom Corose B 70-x rogax XX Bexa Hauaj-
¢ BbInycK MamuH cepun EC 9BM (Exunas cucrema 9BM) no o6pasmy
IBM-360/370.

Ilepexox x TpeTheMy OKOJIEHUIO CBA3AH ¢ CYIIECTBeHHLIMY H3MEHEHM -
Mu apxuTeKTypsl 9BM. Ilosasuiack BOBMOXKHOCTb BHIOJIHATEL OXHOBpE-
MEHHO HeCKOJBKO IIpOrpaMM Ha ofHOH mammuue. Taxoi pexxum paboTsl
Ha3BEIBAETCSH MYJIbTUIPOrPAMMHBIM (MHOIOIIPOIPAMMHEBIM ) PEKHAMOM.

CxopocTs paborsr Hambosee MOIHBIX Mozeaeir DBM pocturia me-
CKOJIBKHAX MWJIJIMOHOB ollepanuii B cekyaay. Ha mammmuax Tperhero mo-
KOJIEH! S NOSABUJICHA HOBBIN THTI BHEITHUX 3ATNIOMUHAIONAX YCTPOHCTE —
Mar{uTHble AUCKU. Hak ¥ HA MATHUTHBIX JIeHTaX, HAa JUCKAX MOYKHO
XpaHuUTh 6osbIIIOe KOJIUYecTBO HH(popManuu. BMecTe ¢ TeM HAKOMHATE R
Ha marauTHeIX Auckax (HMJII) pa6oraror ropasgo 6sictpee, uem HMJIIL.
ITupoko cTanu UCIOIB30BATECA HOBBIE TUIILI YCTPOMCTB BBOZA,/BEIBOAA:
AUCILIEH, TPadOIOCTPOUTEIIH,




Uctopus SBM

B arorT mepmoj CYIIECTBEHHO paCIIHMPHJIXCHL OOJACTH IIPUMEHEHU:A
9BM. Cranu cospaBaTbcsa 0a3bl JaHHBIX, IEPBbIe CHCTEMEI HCKYCCTBEH-
HOT'O HWHTEeJJIEKTa, CHCTEeMBl aBTOMATHU3MPOBAHHOIO IIPOEKTHPOBAHUA
(CAIIP) n ynpasnenus (ACY).

B 70-e rogpr XX BeKa HOJy4YHJIa MOLIHOE PA3BHUTHE JIMHHUA MAJEBIX
(muan) 3BM. CBoeobOpas3HBIM ITAJIOHOM 3JleCh CTAJM MAIIMHBLI aMepu-
kauackoi ¢upmel DEC cepuu PDP-11. B Haieii crpase mo aToMy 00pasny
cospaBaiack cepusa Mmamud CM 3BM (Cucrema mansix 9BM). OHu MeHBb-
e, gelleBJie, HajeKHee OonbpIINX MamuH. ManinHel 9TOr0 TUIIA X0PO-
III0 IPHUCIIOCOGJIEHEI AJIA IeJiei yIIpaBIeHUs PA3INYHBIMHA TeXHUYEeCKHU-
M# O00BEKTAMM: IIPOM3BOACTBEHHBIMHM YCTAHOBKAMH, JabopaTOPHBIM
obopyaoBaEMeM, TPAHCIOPTHBEIMHE cpeacTBaMu. I1o aToit mpuynHe UX Ha-
3BIBAIOT YIPABJIAKINUMA MamuHaMu. Bo BTopoii monosuHe 70-X rogos
XX Bexa nmpousBoAcTBO MUHH-OBM mpeBbICHIO IPOM3BOJCTB0 DONBIINX
MAIIIHH.

OuepeHOE PEBOJIOIMOHHOE COOBITHE B JJIEKTPOHWKE IIPOM3OIILIO
B 1971 roay, Korga amepukanckas pupma Intel o6baBuIa 0 cozgannu
MHKpoOIponeccopa.

Mukponpougeccop — 310 ceepxbonbLuas
WHTErpansHas cxema,

CnocotHas BLINONHATL QYHKUMK

ocHoBHOro 6,10ka KoMneloTEPa — Npoueccopa

MuKponpomeccop — 3TO MUHMUATIOPHBINA «MO3r», paboraiomuil mo
nporpamme. lIlepBoHa4aIbHO MHUKPOIPOIECCOPHEI CTAJH BCTPAMBATHL B
pasiuYHbIE TEXHUYECKHEe YCTPOHCTBA: CTAHKN, ABTOMOOHMIIH, CAMOJIETEI.
Taxue MUKPOIIPOIECCOPHI OCYILECTBIAIOT ABTOMaTHYECKOe yIIpaBJieHue
paboToii 9TOM TEXHUKH.

CoeanHue MMKPONpPoLEccop

C ycTpoicTBamMu BBOAA/BbIBOAA,

OnepaTMBHOW W BHELLHEN NaMaTu,

NONYHYUNM HOBBIV TUN KOMNbIOTEPA: MUKPOIBM

MuxpodBM orrocarca ¥k IBM werseproro noxosenus. CymecTBeH-
HBIM oTauuneM MuKpodBM oT cBouX mpeAilleCTBEeHHUKOB ABJIAIOTCA UX
MaJseie rabapuTsl (pasMeps! GBITOBOrO TEJIEBU30Pa) ¥ CPABHUTEIbHAA Jle-
II€BU3HA. JTO NEePBLIH THII KOMIIBIOTEPOB, KOTOPEIXA MOABUJICSA B DO3HHUY -
HOI1 mpogaxe.




WHdopmMaumoHHbIE TEXHONOrMM U O0LLLECTBO

Camoi nonynsapHon pasHoBMAHOCTEIO IBM
CeroaHs ABNATCHA NEPCOHANbHbIE
KOMMNbIOTEPHI

ITosrnenue heHoMeHna nepcoHANbHBIX KoMubioTepos (ITK) cBasano ¢
HMMEHaMHM JIBYyX aMepuKaHCKuX crnenuanucToB: Crusa [I:xobca u Ctusa
Bosuska. B 1976 roay Ha cBeT mosBMJCcA HUX NepBuii cepuiinniii ITK
Apple-1, a8 1977 rony — Apple-2.

CymaocTs Toro, uro Takoe ITK, KpaTko MO HO chOPMYINPOBATE TAK:

‘3‘ o IlepcoranbHBI KOMNBIOTEPp — 3TO MHKPOOBM c npy:Kect-
’ ~ /] BEeHHBIM K TIOJIb30BATENIO ANNAPATHBIM M IIPOrPAMMHBIM
£ obecneuenuem.

B annaparaom komnnexre ITK mcnonsayercs mseTHON rpadudecKui
JUCILIeH, MAaHUITYJISITOPBI TUIIA « MBIIIb» , « I3KOHCTHK » , yI0OHAA KIaBHA-
Typa, yAoOHBIe JJISI II0JIL30BATENA KOMIAKTHBIE AUCKH (ONTHUYECKHe).
IIporpammHOe obecrieueHne IO3BOJIAET YEJIOBEKY JIerKo oBIaThCA ¢ Ma-
IIMHOM, OGBICTPO yCBAMBATH OCHOBHBIE NPUEMBI paboThl ¢ Hell, MOJyd4aTh
IOJB3Y OT KOMIbIOTepa, He nmpuberas K mporpaMMupoBaauio. O6menue
yesioBexa u ITK moskeT npuEAMaTh GOPMY HIDEHI ¢ KDACOUHBIMA KAPTHUH-
KaM#{ Ha 9KpaHe, 3ByKOBBIM COIIPOBOXKIEHHUEM.

HeyauBHuTeNBHO, YTO MAIIMHEI C TAKMMH CBOMCTBAMH OBICTPO IPUOG-
pesu MONyJAPHOCTh, IPUYEM He TOJABKO cpefu crmenuanuctos. Ilepco-
HaJbHBIA KOMIIBIOTED CTAHOBHTCH TAKOM jKe NPUBLIYHON GLITOBOM Tex-
HUKOMH, KaK PaJHONIPUEeMHUK WIH TeJleBu30p. X BEITYCKAOT OrPOMHBI-
MH THpa’KaMH, IPOAAIOT B MarasuHax.

C 1980 rozna «3axkoHOzaTenem moa» Ha peiake [IK cranosutcs amepu-
kaHcKad pupma IBM. Ee koHCTpYKTOpaM yAAIOCE CO3AATE TAKYIO ApXHU-
TEKTYPY, KOTopasa craja (akTHYeCKH MeXIVHADPOAHLIM CTAHAAPTOM HA
npodeccuoranbHbie ITK. Mamuab] 9T0# cepuu nony4ynin Hassaaue IBM
PC (Personal Computer).

B xoHne 80-x — HauaJsie 90-x rozoB XX Bexa 60JbIIYIO IONYIAPHOCTh
npuobpenn mamwuHbl Gupmel Apple Corporation mapkm Macintosh.
B CIITA oHH INHPOKO UCIIOJIb3YIOTCA B CHCTEMEe 00pPa30BaHUSA.




Uctopus IBM § 23

ITosBnenne m pacnpocrpaneHue IIK mo cBoeMy 3HauYeHHWIO IJId
o0IIeCTBEHHOTO PAa3BHTHSA CONOCTABHMO C IIOABJIEHHEM KHHTromedarTa-
Hua. Umenno IIK caenanu KOMOBIOTEPHYIO IPAMOTHOCTE MaCCOBBIM B~
JeHHeM. PasBuTHe 3TOro THIA MAIIWH BHEIZBAJIO NOABJIEHHE INOHATHSA
«MH(POPMAIUOHHEBIE TEXHOJOI'MK » , 683 KOTOPLIX YK€ CTAHOBUTCS HEBO3-
MOXKHBIM 000iiTHCE B GonbIInHCTBE 00IacTel AeATEeIEHOCTH YeJI0BeKAa.

Ecemb u dpyzas aunua 6 pazsumuu IBM uemeepmozo noxkoieHus.
JTO cynmepKoOMINbIOTephl. MamuHbl 5TOTO Kjaacca MMelT GbicTpojei-
CTBHE B COTHM MHJIJIMOHOB ¥ MUJLIHADALI olepanuii B ceKynay. Toabko
CYIIEPKOMIILIOTEPEI MOTYT CIPABUTELCH ¢ 00paboTKOM 60NbIIUX 06EEMOB
uH(POPMALMA, HATIPUMED CTATUCTUYECKHUMHU JaHHLEIMH 110 IEPEeIIMCH Ha-
CeJIeHU s, Pe3yJABTATAMU MeTeopoJiorudecKkux Habiogenuit, buaaHCO-
Boii mHbopmanmueii. UHorpa ckopocts 00paboTku HHpOPMATIHYE HMeeT
pemaminee 3HavyeHue. IIppMepoM MoOKeT CIYIKUTE COCTABJIEHHE IIPO-
THO34 IMOTOALI, MOJeIMPOBAHNE KINMATHUECKUX N3MEeHeHI, T03BONA-
0lIee MpejcKasaTh CTUXUHHOe OefcTBUe (IIyHAMU, Tal(yH, 3eMaeTp-
CeHMEe M T. 1.).

CynepkoMOpioTep — 9TO MHOIONPOLECCOPHBIN BBEIUUCIHUTEIbLHBIN
KoMILIekc. Bricokoe GuicTpoaeiicTBHe focTUraeTcs 6iarogapsa ToMy, 9T0
MHOK€ECTBO IIPOIECCOPOB, €ro COCTABJIAIONIUX, OCYIIECTBIAIOT Hapas-
JnenbHyIo (0AHOBPEMEHHYIO) 00paboTKy JaHHBIX.

CynepKOMIILIOTEPEI ABIAIOTCA AOPOTMMH MAaIIMHAMM, CTOMMOCTE KOTO-
PBIX MOKeT JOCTUIaTh JeCATKOB MUJUIMOHOB A0J1apoB. ITosToMy BO3HMKaeT
npobieMa JOCTYITHOCTHA TAKHUX JOPOruX BEUHUCINTEIBHBIX pecypcos. Peme-
HUe 3Toil mpobJjieMbl CBA3AHO C CO3J@aHHEM MHOTONOJIL30BATENILCKHX CY-
TIePKOMIIEIOTEPHBIX IEHTPOB.

B KauecTBe aIbTepPHATHBEI CYIIEPKOMIIBIOTEPAM CO3/1aI0TCA TAK HA3hI-
BaeMble KJacTepHble cucTeMbl. KiacTepHas cUcTeMa — 9TO CeTh M3 MHO-
»KecTBa pabounx cranuuii Ha 6ase ITK. Yro6sl paboune crasnuu GyHK-
IMUOHUPOBAJM KAK MHOI'OIPOIECCOPHAA BBIUMCIHUTENbHASA CHCTeMa, B
TAKOM CeTH HCIOJb3yeTCA CHelUaJbHOe IMPOorpaMMHoe obecrnedeHHe.
Oxkasajioch, 4YTO MOYXHO IIOCTPOHTH MHOTI'OIIPOIECCOPHEIN KOM-
IJIeKC — KJacTep, KOTOPbI# Juins B 2—3 pasa ycTynaer 1o GelcTpogei-
CTBHIO CYIEPKOMIBIOTEDPY, HO JelIeBje ero B COTHA pa3. B KpymHBIX poc-
CHHCKUX YHUBEPCUTETaX U HAYYHBIX [eHTPAX YCTAHOBJIEHBI M AKTUBHO
HCIIOJb3YIOTCA KJIaCTepHbIE CUCTEMBI.

Hepcnemnnm IIATOTO IMMOKOJeHH A

9BM nsaTOro mOKOJIEHMS — 3TO0 MAIIHWHEI HeZajieKoro OyayIimero.
OCHOBHBIM MX Ka4eCTBOM JO0JI3KeH OBITh BBICOKHH HHTEJJIEKTYaJdbHBIHN
VpoBeHb. MawuHbl nAmMozo noKoieHUA — IMO Pearu308aAHHbLIL UCKYC-
cmeenHbLil unmennexm. B Hux 6yzer BO3MOXKEH BBOJ C roJjioca, roJioco-
BOe 0of0IeHHe, MAIIMHHOE <«3peHHe», MAIIMHHOe «ocA3aHue». MHoroe
yaKe NpaKTHYeCKH ceJlaHO B 3TOM HallpaBJIeHHH.
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UndopmaumnoHHbIe TEXHONOrMu u obwecTeo

KopoTtko o rnaBsHom

IMoasnernio 9BM npeamecrBoBanyu cueTHO-epdopanioHHbIe U pe-
JIeHbIe MAILIUHEI.

9BM nepeoro noxkoJjieHus — jgamnosbie MamuHasl (50-e rogsr XX Beka).

9BM BTOpPOro MNOKOJEHUs — MOJYyNPOBOAHUKOBbEIe MamuHbl (60-e
rogasl XX Bexa).
9BM Tperhero moKoJeHHS — MAIIWHBI HA WHTErpaJbHBIX CXeMax

(Bropasa nonosuHa 60-x rogos).

ITepcoHanbHBIE KOMIIBIOTEPHI W CYNEPKOMILIOTEPHI (MHOrOIpOILec-
COpHBIE BHEIUYACIUTEIbHBIE KOMILJIEKChI) OTHOCATCHA K MallMHAM YeTBep-
Toro moxoseHus (70-e roxsr XX Beka).

9BM msaTOT0 MIOKOJEHA — MAIINHEL, OCHOBAHHBIE HA HCKYCCTBEHHOM
MHTEJJIEKTE.

o Bonpochbl U 3aaaHus

1. Korga u kem 66111 u3o0peTeHs! cueTHO-Tepdopannoasbie Mmarmmuabl? Kakue
3alau¥ Ha HUX PelIaJuch?
2. Yro Takoe aneKkTpoMexaHndeckoe pene? Korsa cosgaBasuck pejeidHEIe BBI-
YHCJIHTEIbHBIEe MAIMHHEI? KakuM OuicTpoelicTBHeM OHU o6naganu?
3. 'me 1 roraa 6s11a noerpoesa nepsasi OBM? Kak oxa HassiBanach?
4, Kaxosa poius [[sxona dou Heiimana B cozganuun OBM?
5. Kto 6611 KOHCTPYKTOPOM MEPBBIX oTeduecTBeHHBIX OBM?
6. Ha xaxoii aneMeHTHOH (ase co3aBaJiCh MAIIMHEI IepBOro noxojaeHusn? Ka-
KOBHI OBIIM KX OCHOBHBIE XAPAKTEPUCTHKH ?
7. Ha xaxoit anemeHTHO# 0ase cosjaBatuch MAIIMHEI BTOPOTO IMOKOJIEHHAT
B uem UX ONpeHMyIIEecTBa 10 CPABHEHUIO C IePBbIM NoKoJeHueM DBM?
8. Yro Takoe uHTerpaibHas cxema? Korna 6s11u co3ians! nepesie 9BM Ha uH-
TerpaabHbiX cxemax? Kak oan HassiBanucs?
9. Kakue HOBBIe o6sacTi npuMeHeHns OBM BO3HMKIIM ¢ TOABJIEHUEM MAIIHH
TPETHETO IMOKOJIeHUS?
10. Yro Takoe mukponponeccop? Koraa u rge 6611 cO3aH IMEPBBIA MUKPOIIPO-
ueccop?
11. Yro raroe MukpodBM u nepcoHaNbHEIN KOMIbIOTEDP?
12, Kaxwue tans! ITK nanbosiee pacupocTpaseHsl B Mupe?
13. Yro Takoe cynepkoMnboTep?
14. Yo Taxoe KiaacrepHblie cucremsl ITK?
15. B ueM 0COBGEHHOCTH KOMIIBIOTEPOB MATOrO HOKOJIEHUAT
A 16. TlogrorossTe cOOBINEHUS 1O TemMaMm zagaduil 1-15 ansa mronsHOrO caira.

w EK LJOP: yacte 2, rnaea 7, § 46. LLOP Ne 5.




UcTopus nporpammHoro obecneyenus n UKT

§24

UcTopua nporpammHoro o6ecneyeHusa n UKT

OcHo6éHble membL napazpaga:
B CMPYKMYpa npozpammHozo 06ecneuerus;
B UCMOPUA CUCTLEM NPOZPAMMUPOBAHUA;
s ucmopus cucmemtozo ITO;
s ucmopua npuraradnozo I10;
n HET u ux npunoxcerus.

BEI y2xe X0poIno 3HaeTe, 4TO BO3MOXKHOCTH COBPEMEHHBIX HHpOpMa-
IIMOHHEIX TEXHOJIOTHH ONPee/gI0TCA He TOJLKO TeXHHUeCKUMH XapakK-
TePUCTHKAMM KOMIILIOTEPOB, HO M COCTABOM MX HporpaMMmHOro obecre-
yedunsa (I10).

Crpykrypa nporpaMMHOro ofecneyeHus

CrpyxkTypa IIO coBpeMeHHBIX IePCOHATBHBIX KOMIIBIOTEPOB CXeMaTH-
yecKku usobpaskena Ha puc. 3.1.

WUmenHo Gaarogapsi TakoMy pasHOOOPAsHIO IIPOTPAMMHBIX CPeJCTB
IIepCOHAJIBHBINA KOMIIBIOTED OKAa3bIBAETCH IOJIE3HBIM M IIKOJBHHUKY, H
ydyeHoMmy, U gomoxossaike. IIpeacrasnernne 06 UKT — madopmanuon-
HO-KOMMYHHUKAIMOHHBIX TeXHOJIOTUAX — CBA3aHO C IIHPOKHUM pacrpo-
CTpaHeHHeM BCero aTOro MHOKeCTBa NPOTPaAaMMHBIX HIPOAYKTOB.

Ilporpammuoe ofecrnieueHHe KOMIIBIOTEDA
Cucremuoe 110 Opuknagroe 110 Cucremst
| ] NporpaMMHUPOBAHUSA
| | Onepanuonnse Ob6mero Crnenuansaoro Tparcaaropu
CHCTeMBI HA3HAYEHHA HA3HAUEHHS — ¢ A3BIKOB ImporpaM-
| l MHPOBAHHA
CepeucHEIe rTeRcmBH B (H
& e H
o aMMBI 3/aTeJbCKHe
ey rpaduieckne cHCTeMBI; Ma- Butamorexnu
pe/lakTophI; remaTHueckme | [— CTAHAAPTHRIX
TabauuHbe HAKeTEI; THOCPENE.
TIpoIecCcopst; 06y gaomue Heoayaes
HACTOJIBHEIE OporpaMMsI;
CVYBJI; nakers: | | CATIP; Cepeucarie
npeseHTaIHIi; GyxranTepckme| | | TPOTpaMMbl: BBOZA,
CeTeBbIe KJIHEeH- | | mpOrpaMMEl... PenaKTHPOBAHMA,
\TBl, HTDBHL... 2 0 s/ oTIanKu

Puc. 3.1. CrpyxTypa NporpaMMHOro obecrnedyeHna KOMIObIOTEPa
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UHdopmaumnoHHbIe TEXHONOrMu n oL ecTBo

ITozHakoMuUMCH C MCTOpHEN BOSHMKHOBEHHMS M DPA3BHUTHUS NpOrpam-
mHOro obecrniedenusa OBM. [loaBiaeHue Ka)a0ro HOBOI'O THIIA IPOrPAMM
CBS3aHO C NOABJEHHWEM HOBBIX 00JacTeil MPUJIOKEHUS KOMIBIOTEPOB,
pacHImpeHHeM Kpyra II0oJb30BaTe e,

Hcropua cHcTeM IPpOrpaMMHEPOBAHHA

IlepBeie 3BM 65111 JOCTYIHBI HCKIIOYNTEABHO HIporpaMmmMuctam. Ilo-
8TOMY MCTOPHYecKH nepBbIM THHOM IIO cranm cucTeMbl IPOrPaMMHUPO-
BaHHUA.

Ha mammBax mepBoro IoKOJEeHHs A3LIKOB IIPOrpaMMHPOBAaHUA (B CO-
BpeMEeHHOM NOHMMAaHWH) He cyliecTBoBaso. IIporpaMmmucTtel paborann Ha
fAB3BIKE MAIIMHHLIX KOJ0B, 4TO ObLIO BecbMa caoxHo. 9BM nepsoro u BTo-
POro MoKOJeHUH ObLIM IIPUCIIOCODIEeHBI, IIPesie BCero, Ui BhIIIOJIHEHU
MaTeMaTH4YeCKUX pPacdyeToB. A B TAKHX pacdeTax 4acTO IPUXOLUTCH BbI-
YHUCAATH MaTeMaTudecKkue (QyHKIIWA: KBaJApATHBIE KOPHH, CHHYCHI, JIOTa-
pudmer 1 0p. [[1a BEIMHUCIEHUA STHX (DYHKIIAI ITPOrPaAMMHUACTEI CO3aBaJIA
CTaHAApPTHEIE IPOIPAMMEI, K KOTOPHIM IIPOM3BOAMIIN O0PALIEHIA U3 CBOMX
pacueTHBIX nporpamMm. CraHxapTHBIE OPOIPAMMEl XPAHWINCH BCE BMeCTe
Ha BHENIHEeM HOCHTeJle (TOrJa 3TO IMPEeMMYIIEeCTBEHHO ObLIM MATHUTHEIE
JeHTEI). Takoe XpaHUIHIe HA3LIBAIOCH OUOIMOTEKOM CTAHAAPTHBIX IIPO-
rpamM. BuGmmorexu craggaprabix nporpavmm (BCII) — nepssiit Bug mpo-
rpaMMHOro obecriegenus IBM.

3atem B BCII cranu BK/II0YATH CTAHAAPTHBIE IPOIPAMMBI PeIIIeHUA TH-
IIOBBIX MaTeMaTHUYECKHUX 3aJa4: BEIYHCIEHNA KOPHell ypaBHeHUH, pemie-
HHSA CUCTEM JUHEHHBIX ypaBHeHHH 1 1p. IIoCKOJBEKY BCe 3TH IPOrpaMMbl
HOCHJIM MaTeMaTHYECKUI XapaKTep, TO B TOT HePHOJ, Yale yrnorpebasics
TEpPMHH «MaTeMaTHdeckoe obecrieuenne IBM». Bubnuorexu cranmapr-
HBIX IIPOTPAMM HCIOJIB3YIOTCA U B COBPEMEHHBIX CHCTEMaX IIPOrpaMMH-
poBaHus# (cM. puc. 3.1).

B anoxy Broporo nokosieaus 9BM pacnpocTpaHAOTCA A3BIKH IIPO-
rpaMMHUpoBaHHuA BeIcOKOro ypoBHA (AIIBY). 06 aToM y»ke roBOPHUJIOCH B
npeasiayinem naparpadge. AIIBY caenanu nporpaMMHpPOBAHHE JOCTYII-
HBIM He TOJIBKO JIJIA NPO(heCCHOHANBHBIX IporpaMMucToB. IIporpaMmmu-
poBaTh CTAJIU MHOI'ME Hay4dHble PAGOTHHUKM, MHIKEHePbl, CTYAEHTHI pas-
JIMYHBIX CIENMaJbHOCTEH 1 Jarke MIKOJbHUKH, IPOXOAAIINE CIIeIHATb-
HYIO IOATOTOBKY IO IIPOIPAMMMPOBAHWIO.

B nporpammvuoe oGecmeyenne OBM BKIIOYAKOTCS TPAHCIATOPSHI
¢ SITIBY . IToapo6Hee 0 A3BIKAX IPOIrPAMMHUPOBAHUA U TPAHCIATOPAX YH-
TaiiTe B paszene 2.3 MaTepuasa A4 JOIOJHATEILHOr0 06yuenud. [lona-
THE CHCTeMBI IPOrPAMMHMPOBAHNA B COBDEMEHHOM BH/ie BO3HHUKJIO B I1e-
PHOJA TpeThero noxkojgenus 9BM, Korga nporpaMMHCTEI I8 pa3paboTkmn
IPOTrPaMM CTAJH ITOJB30BATHCA TePMUHAJIBLHBEIM BBOJIOM (KJIaBHATYPOI K
pucmieeM). B cocTas cucreM nporpaMMupOBaHUA OBLIH BKJIIOYEHBI TEK-
CTOBBIE PeaKTOPBI JJIS BBOJA M PeIaKTHPOBAHNA IPOrPAMME!L ¥ OTJA-




NUcTopusa nporpammHoro obecnevyenns n KT

YHMKH, IIO3BOJAIOIIHE IPOTPAMMHMCTY MCHPAaABJIATH omubKH B nporpaMmme
B HHTEPDAKTHBHOM DeXxHMe.

Hcropusa cucremuoro I10

Onepauuonnsie cucremsl (OC). Ilepesie Bepcuu OC NOABHIKCH elle
Ha 9BM BTOpPOT0 NOKOJIEHU S, HO MACCOBOE PACIIPOCTPAHEHHUE ONlePaIlHOH-
HbIe CHCTEMBI II0JIYYAIOT, HAYMHAS ¢ MAIINH TPETHEr0 IIOKOJEeHN.

OcHoBHas npobsema, KoTopyio pemayu paszpaborunxu OC, — moBeI-
meHue adpeKTUBHOCTH paboThl KoMubioTepa. Ha mepseix 9BM nponec-
COpP — OCHOBHOE BBIYHCJIATEIHHOE YCTPOHCTBO — Hepexko 6osbiie npo-
CTaMBAaJ, yeM paboTaJs BO BpeM# BHIIIOJIHeHHAA TporpaMMel. Takoe mpouc-
XO/JMJIO, eCJIM BBITIOJIHSAEMAA [IporpaMMa 4acTo obpamaisack K BHEIIHUM
ycTpoiicTBaM: BBOZA, BHIBOAA, BHelIHel maMaTH. [leso B TOM, 4YTO 9TH
yerpoiicTBa paboTaioT B THICAYHM Pas MeljeHHee IIPoIeccopa.

OnepanuoHHAA CUCTEMA TIO3BOJIAET PEAIN30BATh MHOTOIIPOTPAMMHBIH
pexuM paboThI KOMIIBIOTEPA, IPH KOTOPOM B COCTOAHWH BBINIOJHEHUA Ha-
XOOATCA OAHOBPEMEHHO HECKOJIbKO mporpaMm. Horza oxma mporpamma
ofpamaerca K BHEIIHEMY YCTPOMCTBY, Hpolleccop mpepeiBaeT paboTy c
Hel (BHeIIHee yCTPOMCTBO IpoxonkaeT pabory 6e3 yuacTusa npoieccopa)
¥ IIepexoauT K o6paboTKe APYroi mporpaMMsel. 3aTeM IPOLeccop MOMKeT
npepBaTtsk paboTy CO BTOPOM HpOrpaMMoOM M IIPOAOJIZKHUTE BBIMOJHEHWE
nepeoit. TakuMm o6pasoM, HECKOJIBKO ITPOTPAMM «BBLICTPAMBAETCH B O04e-
peab» K nporeccopy, a OC ynpasiasier obcIy>XKUBaAHUEM 5TOH OdYepesnH.
Touro Tar xe OC ympaBasier o0cayKMBaHMEM odepely K BHEIIHHUM
yeTpoiicTBaM, HanpuMep K npuntepy. YnpasiuaoTr OC u ouepesrio K cpe-
acrBaMm I10: TpancaaTopam, OmbamnoTexaM, IMIPOKJIAAHBIM IIPOrpaMMamM U
up. ¥Ynpaeaenue pecypcamu 3BM — amo nepsas QyYHKUUA ONEPAYUOH-
HbLX CUCITLEM.

C nosiBJIeHMEM CHCTEM KOJLJIEKTHMBHOI'O Iojb3oBaHusa OBM onepaimmon-
HBIE CUCTEMBI CTAJIM IOAAEPIKNBATHL MHOT'OTIOJIB30BATEILCKIAN pesKuM pabo-
TeI. B Takmux cucremax ¢ ogaoit O9BM ojHOBpEeMEHHO paboTaloT MHOMKECTBO
JIIOZielt yepes TepMHHAJBHBIE YCTPOHCTBA: KiIaBuaTypy u aucmieit. OC obec-
neyuseaem pexcum 0uanoza ¢ NONb306AMENAMU — UHMEPAKMUBHbLIL pe-
acum obugernus. Ilpu 8T0M y KayK0T0 TOJIB30BaTEIIs (IIPOrPaMMKCTA) CO3/a-
eTcdA BIledaTyieHue, 9To OH paboTaeT ¢ KOMIILIOTEPOM OJMH HA OUH.

E1iue oguoi BaskHON hyHkmeit OC crana oprasusanusa paborsl ¢ dai-
namu. Ha 9BM Tperhero noKoJeHns NOABUIMCH MArHUTHBIE TUCKH, HA
KOTOpPEIX nH(MoOpManuA XpagauTcA B aiiaoBoi dopme. Paitrosasn cucme-
ma — amo komnonenwm OC, pabomarnwuil ¢ gpaitramu.

Onepanuonnbie cucreMsl coBpeMenHbix [IK Taxkske BBIOJNHAIOT Bce
ath pyEKuEH. OcobeHHOCTRIO, OTINUYaIONIel ux oT nepsruix OC, asnaer-
cA APYIKeCcTBeHHBIN rpaduueckuil maTepdeiic. A B mocienHee BpeMa —
OOAZEP KA CETEeBOI'O peXXuMa paboThl KaK B JOKAJIbHBIX, TAK M B IJIO-
0asbHBIX CETIX.
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CepeucHsblie mporpamMmmsel. 9tor Tun [10 BOZHUK M HAYAJ PA3BUBATHCA
B 3I0XY HEePCOHAJBHBIX KOMIbIOTepoB. Cioga BXOAAT pasHoOOpasHEBIE
VTHJIUTHI, RHTUBHPYCHEIE IPOIPAMMEI, IPOTPaMMBI-aPXHBATOPEIL.

¥Yruaura — 2170 HeGoJabIIas NporpaMma, BhITOJHAIONAA NeHCTBHAA,
HallpaBJIeHHBIe Ha yJydlieHue paborsl Komnbiorepa. Hampumep, mpo-
rpaMMa BOCCTaHOBJEHUA OIINO0YHO YAAJIeHHBIX (hailioB, mporpaMma 06-
CIIYKUBaHUA MKECTKOTO JUCKA: JedeHus, fedparMeHTanuu u T. A.

KoMIIbI0TepHBIM BUPYCOM SBJISETCS IPOrpaMMa, CIIocoOHAA BHEAPATE-
cA B Apyrue nporpaMmsl. IIporpaMMeI-BHpPYCEHI BRITIOIHAIOT HeXKeIaTelIb-
HBIE M Jake omacHble JJsA paboThl KOMIIBIOTEpPA AEHCTBHSA: PAspyILAiT
daiiyioBble CTPYKTYPBI, «3aCOPAIOT» AUCKH M Ja’Ke BBIBOJAT M3 CTPOS
yerpoiicTBa KoMibioTepa. s 3aliuTEl OT BHPYCOB MCHOJNL3VIOTCH
CcIenuaaIu3ipoBaHHble AHTHBHPYCHBIEe TporpamMmel (aETHBHpYC Kacmep-
ckoro AVP, Norton Antivirus u T. a.).

ITorpe6HOCTL B mporpaMMax-apXuBaTopax NepBOHAYAJLHO BOZHHK-
Jaa B 80-90-x rogax XX Beka B cBA3U ¢ HeOOJIBLIIUMH WHMOPMAIMOHHBI-
MH o0beMaMH YCTPOMCTB BHEIIHEN IaMATH — MAUHUTHBIX AHUCKOB.
IIporpamma-apxusarop (WinRaR, ZipMagic u ap.) mo3Boaser cokpa-
TUTB 00'beM (paiina B HECKOJIBKO pa3 6es moTepy coziepsxamieiicsa B HeM HH-
(opmanuu. B nociennee Bpems Gosbiioe 3HaAYEHUE IIPUOGPEJIO UCIIONB-
30BaHWe aDXWBHMPOBAHHLIX (aifyIOB B CeTEBHIX T@XHOJOTUAX: BJIEKTPOH~
HOM mouTe, (paiaoBeIX apxusax — FTP-cinyxbe UaTepHera.

Heropusa npukaagaoro IO

Hmenno 6arogapsa aromy tuny I10 nepcoHanbHbIe KOMIBIOTEDEI 0-
JYYUIINA NIMPOKOE PACIIPOCTPaHEeHMe B GoIbIInHCTBE obacTeil geATenan:
HOCTH YeJjIOBeKa: MeJJUIlMHe, DKOHOMHKe, 00pasoBaHUH, AeJI0IIPOU3BO/IL-
CTBe, TOProBJIe U Jase B OBITY,

CaMBIM MAacCOBBIM CIIPOCOM CDPEAM IPUKJIANHLIX IPOrPAMM II0JIb-
3YIOTCH, KOHEYHO, TEeKCTOBbIE PeJaKTOPHI I TEKCTOBbIE IIPoIeccopsI (Ha-
npumep, Microsoft Word). ¥Yuumu B nponuioe nunrymue mamuaku. Ilep-
COHAJIbHBIN KOMIILIOTED, OCHAI[EHHBIN TeKCTOBBIM PEJaKTOPOM, M IIPHH-
Tep CTaJ OCHOBHBIMHU MECTPYMEHTAMU IS CO3AAHMS JIIOOBIX TEKCTOBEIX
IOKYMEHTOB.

B 1979 rony 6bly1 co3gaH nepBbIH TAOJHYHBIN NMPOUECCOP — dJIEK-
TpoHHaa Tabauna VisiCale, crapmias camMoii nonyJasspHOM mporpaMMoil
B cpeJle INpeAunpUHHMATeNeH, MeHeI)KepoB u OyxraiarepoB. Hpes
3JIeKTPOHHOM Tabiuisl npuHaAIexKana [laaueny BpuKIuHYy — CTYAEHTY
Tapsapackoit mxoiaer 6msHeca. Haunnas ¢ 80-x rogos nponiioro sexa
TabJIMYHBIe IPOIECCOPHI BXOAAT B UMCJIO0 JUANUPYOIMUX KaTeropuii mpo-
rpaMMHOT0 ofGecrieueHnA.

B xonne 70-x — nagane 80-x rogos XX BeKa NOABHINUCEH IIEPBbIE KOM-
MepuecKue CHcTeMsbl ynpasiaennd 6azamu naaasix (CYB]/l) — nporpam-
MHOe ofecrieuyeHre, KOTOPOE IIO3BOJISET HOJIb30BATEIAM CO34aBaTh U 06-




WUcTtopus nporpammHoro obecnevyenna u UKT

CJYKHBATh KOMIBIOTEPHYIO 0a3y JaHHBIX, & TAKIKE VIIPABIATH AOCTYIIOM
K He#. B 3aBHCHMOCTH OT 06J1aCTH IPUMEHEHHU S PA3JINYAIOT:

« HacroasHble CYB]I (Access, FoxPro, Paradox i r. 71.),
npeaHas3Ha4YeHHbBIE NJd paboTel ¢ HeboabIIUMK ODa3aMHu TaHHBIX,
XPaAHAIIUMHCA HA JoKaJdbHBIX AucKax [TK uau B Heboapmux
JOKAJbHBIX CeTHAX;

« CVYB] cepeproro Tuna (Oracle, SQL Server, Informix u . 1.),
OpHeHTHpOBaHHEIE HA pabory ¢ GonbmuMu 6a3aMu JaHHBIX,
PaCIOJIOKEHHBIMH Ha KOMIbIOTepax-cepBepax.

B Hacrosiee BpeMs Bce galie IpuxoAuTces obpabarsiBaTs nHpOPMA-
nuio (Bujeo, 3ByK, aHEMAIHIO), KOTOPYIO HEBO3MOXKHO XPAHUTH B TPAAH-
IIMOHHEIX 0asax JaHHBIX. Jasmine asisercs nepsoii B Mupe CYB]I, opn-
€HTHPOBaHHOH Ha pa3paboTKy 0a3 NaHHBIX, XPAHAIMX MYJIbTHMeIHN-
HYI0 HH(MOpMAIHIO.

DJIeKTPOHHBIH o(huc — B nocjenHee BpeMs 4aACTO MCIOJIb3yeMoe I10-
HAaTre. OGBIYHO IIOJ 9THM MOHMMAIOT TAKOH MeTOJ BeJIeHHUs Je0Npouns-
BOJICTBA, IPX KOTOPOM BCIO IUPKYIHPYIOMIYI0 HHGopMannio o6pabaTsl-
BAIOT 3JIEKTPOHHBIM CIIOCOO0M € IIOMOIIBIO OIIPele/IeHHbIX TEXHUUECKUX
CPeJCTB U IpOrpaMMHEOro obecrneuesnusd. TaKHM IPOTPaMMHBIM obecrie-
YeHHEM SIBJIAIOTCH HHTEIPHPOBAHHbIE NMAKEeThI, BKJOUalolnue Habop
NPUJIOKEHUH, KaJgoe M3 KOTOPHIX OPHMEHTHPOBAHO HA BBINOJHEHUE
onpejesieHHbIX (DYHKIUII, cO3jaHMe JOKYMEHTOB ONpefeeHHOr0 THIIa
(TEKCTOBBIX JOKYMEHTOB, 3JIEKTPOHHBIX Tabaum 1 T. 1.). B mpomecce pa-
60THI MOKeT NPOMCXOAUTE 0OMeH mH(pOpManueil MexXy JOKYMeHTaMH,
MOT'YT CO3AaBATHCA COCTABHBIE JOKYMEHTBI, BKJIIOUAIOIINE B cedsa 00bek-
ThI PA3HBIX THIIOB (TEKCT, PUCYHKH, dJIeKTPOHHBIEe TaOIHIIBI).

IIInpoKo HCIIONB3YEMBIM CEroHsI HHTEeIPHPOBAHHBLIM ITIAKETOM ABJIA-
ercsa opucHasa cucrema Microsoft Office, 6a3oBbIMM KOMIIOHEHTAMU KO-
TOPOH HPHHATO CYUTATHL TeKCTOBBIN pexaxTop Microsoft Word u rta6-
auyHbIA nponeccop Microsoft Excel. B cocras naxera Takske BKJIIOYEHBI
CVYB]I Microsoft Access, cucrema nmoarorosku npesearanuit Microsoft
PowerPoint u BHekoToprle npyrue nporpaMmsl. Bee Gonpnieil monysiap-
HOCTBIO B y4eOHBIX 3aBeJleHUAX IOJbB3YIOTCA IIPOrpaMMEbI, BXOAANINE
B cBoboxHo pacnpocrpansemsulit maxker OpenOffice.org. Baskawsim ero
JOCTOMHCTBOM ABJIAETCH OTCYTCTRBHE JHIIeH3NOHHOM IJIATHI 38 HCIIOJIb30-
BaHne. [lakeT BKIOUYaeT B cebs TekcToBhIM nponeccop Writer, Tabiuu-
HoIi nponeccop Cale, cucremy nmogrorosku npesenranuit Impress, CYB]]
pensanuoHHoro runa Base. Cymecrsyior Bepcuu OpenOffice.org, pa6o-
raiomue B cpegax OC Windows u OC Linux.

B 90-e rogsr XX Bexa noapiageTca TEpMHUH MYJbTHMEIHA: B JOIOJIHE-
HHe K TPaJANIMOHHBIM TEKCTY U rpaduKe IOIBUIACE BOSMOYKHOCTE pado-
TaTh C TAKUMH BUaMu HH(pOpManuy, KaK BAJe0 1 3BYK. [[J1a xpaneHusa
MyJabTUMeauagaiiaos TpedyoTca Goabmue 00BEeMBI BHEIIHEH NMaMATH
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UHdopmaunoHHbIe TeXHONoOrmm n obuecTeo

IIK, pusa obpaborkm — Gosbmme mponeccopHsie MomiHocTu. Cosganue
00'beMHOI'0 peauCcTHYeCKOro n3obparkenus obecreynBaeTcss COBpeMeH-
HBIMH BHAeOKapTamu, obpaborka 3ByKa — 3ByKoBo#t kaproii. [losasns-
IOTCA IIPOIPAMMBI PeIAKTUPOBAHUS U MOHTAXKA 3BYKa ¥ BUZEO, IIpeiHa3-
HadeHHEIE A1A Tpod)eCcCHOHAJIOB B 00J1aCTH MY3RIKE U BHAec. Hapany c
9THM CO3/aI0TCA NMPOrpPaMMBI-IIPOMTPHIBATEH MYyJabTHMenHa (daitiion
(Windows Media Player, Real Media Player u ap.), OpueHTHPOBAHHBIE
HA HIMPOKHI KPYT IM0Jb30BaTENeH.

B 1991 roay corpyauuk HleHeBcKoii 1abopaTopuy NPAKTHYECKOM (-
suku Tum Beprepe-JIlu paspabaTeiBaeT cUCTEMY THIIEPTEKCTOBBIX CTpa-
uun MaTepHeTa, nonyuusmyio Hassanue World Wide Web (WWW) —
Bcemupnas nayruaa. Cognanue cobecrsenHon Web-cTpanuis: 1 ony6Jia-
KOBaHMe ee B CeTH II0J CHJIy MHOTHM II0JIE30BaTeIAM Gaarogaps coein-
aJbHBIM MPOrpaMMaM-KOHCTpyKTOpam Web-crpanuu. Haubonee momy-
JAPHBIMH ceroaud asiasaiorcea Microsoft FrontPage, Bxogammii B cocras
naxera Microsoft Office, u Macromedia DreamWeaver. 9tumMu npo-
rpaMMaMy IOJb3YIOTCHA HE TOJLKO JIIOOUTENIH, HO H Ipod)eCcCHOHAJLI
Web-guzaitra. B OC Linux nonyasipaa nporpamma OpenOffice.org
Write/Web.

Ilpuxknagsoe I10 cneumansHOro HazHayeHHsA. JIaHHBIA TUD Mpo-
rpaMMHOT0 ofecreueHUs CIYKUT UMHDOPMATH3ANIUY Pa3JIUIHEIX IPO-
deccuoHaJbHBIX obyacTeil geATenbHOCTH Jiogeit. Tpynuo gares ucuep-
neIBalOmuA 0630p Aia aroit obaacTu. Ceiliuac npakTHIeCKH B 1060
npogpeccun, cea3anHoMN ¢ 00paboTkoit nHGOPMALUH, CYLIECTBYET CBOE
cruenuanusupopanHoe 110, cBou cpeacTBa MHGOPMAIMOHHBIX TEXHO-
JIOTHH.

i HAadopmManmHoHHAA TEXHOJOrHsI — COBOKYIIHOCTH MACCOBBIX

;‘3" x\; croco60B U NPHUEMOB HAKOIUIEHH:A, Iepeadyd U obpaboTku

) @_ HHPOPMAILIUH C UCIIOJIH30BAHHEM COBPDEMEHHEBIX TeXHUYECKUX
&= M IPOrPAMMHBIX CDEJACTB.

HEKT ¥ ux npuioskeHus

B nocnennee Bpemsa B yrnorpebiieHne BOIIEs TePMHUH HHGOPMALHOH-
HO-KOMMYHHKanoHHbIe Texuoaoruu — UKT. Paccmorpum e HeKo-
TOPBIe NPUMePEl HpodeccuoHaNbHOrO ucnoibzosanua UKT.

TexHoXOrMM NOATOTOBKH HOKYMeHTOB. JI106asa nesoBas cihepa cesa3ana
¢ ITOATOTOBKOM Pa3IUYHOM JOKYMEHTAIIMH : OTYETHOM, HAYUHOI, CIIpaBoY-
HOM, CONPOBOAUTLILHOMN, QUHAHCOBOM U T. A. CerojaHsa MoAroToBKa a0~
KyMeHTAa J1000i clI10:KHOCTH HeMBICINMA 6e3 IPUMeHeHUA KOMIIBIOTEpa.

Jlns MOATOTOBKY TEKCTOBBIX JOKYMEHTOB HCIOJL3YIOTCHA TEKCTOBLIE
IPOIECCOPRI, KOTOPHIE HPOLLIY IIYTH PAZBATUA OT IPOCTEHINNUX pexaK-
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TOPOEB, He JAII[NX BO3MOMKHOCTE Aaxke (popMaTupoBaTh TEKCT, 0 TEK-
CTOBBIX MPOLECCOPOR, TO3BOJMAIONUX CO3LABATH JOKYMEHTHI, BKJIOYA-
ouue B ce6A He TOJNBKO TeKCT, HO ¥ Tabaunel, pucyaxku. Madopmanu-
OHHBIE TEXHOJIOTHUH, CBI3AHHEIE C CO3JJaHUEM TEKCTOBBIX JIOKYMEHTOB,
MIHPOKO HMCHOJB3YIOTCHA B IOJUIrpadHUUecKo nmpoMsinuienHocTu. Tam
ODOJIYYMJIH PACHPOCTPAHEHME H3JaTe]bCKHe CHCTeMBl (HanpuMmep,
Page Maker), nossoasiionue cosgaBaTh MAKeThl IIeYATHBIX H3JaHUH
(raser, )KypHaJIOB, KHUT).

Boapiiyio poJbk B aBTOMaTH3alM¥ MOATOTOBKHM (PHMHAHCOBBIX HOKY-
MEHTOB CHII'PaJIX 3JIeKTPOHHEIe Tabaunbl. C 31eKTPOHHBIMH TabaumamMu
paboTaroT nporpaMMsl — TabauuHble mpoueccopsi. [IpuMep Takoii mpo-
rpammbl — Microsoft Excel.

B nacrosimiee Bpems B (puHaHCOBOM chepe Bce GOJIbIIEe HCTIONB3YIOTCH
oyxraarepckue cucrems! (1C-6yxranrepusa u ap.). X mmupokoe npume-
HeHHe OOBACHSAETCH TeM, YTO C IMOMOILI0O TAKOH CHCTEMBI MOYKHO He
TOJBKO MIPOU3BECTH (DMHAHCOBEIE PACYETHI, HO ¥ IIOJIYYUThL OyMarkHbie ¥
3JIEKTPOHHBIE KOIIUM TAKUX HOKYMEHTOB, KaK ()DMHAHCOBBIM OoTYeT, pac-
yeT 3apabOTHON IIATHl ¥ TP. JJIEKTPOHHBIE KOIMUH MOTYT OBITH OTIIPAB-
JIEHBI ¢ TIOMOIIIBIO CETEBLIX TEXHOJIOIUH B MPOBEPAIOIIYI0O OPraHu3anuio,
HAIIpHMep B HAJIOTOBYIO HHCIIEKIIHIO.

Tl TOArOTOBK Y HAYYHBIX JIOKYMEHTOB, COAePIKaIMX MaTeMATHIYEeCKHe
pacyeTsl, UCIOJIb3YIOTCA MaTeMaTHUecKue naxersi nporpamm (MathCAD,
Maple u np.). CoBpeMeHHbIe MaTeMaTHYeCKHe ITaKeThl MO3BOJIAIOT CO3/a-
BATh JOKYMEHTEI, COBMEIIAI0I[HE TEKCT ¢ MATEMATUYECKHMM pacyeTaMu 1
yepreykamMi. C IOMOIIIEIO TAKOIO JOKYMEHTa MOYKHO IOJIYYUTE Pe3yIETAThI
pacyeToB /I PAa3HBIX HCXOAHLIX JaHHBIX, UBMEHSA HX HEIOCPE/CTBEHHO B
TeKCcTe JOKYMeHTa. BOJBIIMHCTBO MATeMATHYECKUX CHCTEeM, HCIIOJb3ye-
MLIX CerofHs, ObLI0 co3aHo emme B cepenube 80-x roJ0B IMPOIILIOTo CTOJEe-
THHA, T. €, BMECTe C IOABJIeHHEM IIePCOHAIBHBIX KOMIIBI0TepoB. HoBEIe Bep-
CHH DTHUX CHCTEM BKJIIOUAIOT B cebs HOBEIE BO3MOYKHOCTH, HAIPUMEpP HC-
MOJIL30BAHME CEeTeBLIX TEXHOJIOTMi: OpraHM3amuio AOCTyIlla K pecypcam
cetn MaTEepHET BO BpeMs paboThl B cpejie MAaTeMATHYEeCKOro IaKeTa.

HKT B ynpasaenuu npeanpuaruem. JddeKTUBHOCTS paboTEI KOMMIA-
HIU (IPOU3BOACTBEHHOM, TOProBOii, GMHAHCOBOM U ITP.) 3aBUCHT OT TOTO,
KakK OpraHm30BaHEI XpaHeHuUe, cbop, o6men, 06paboTka 1 3aniura WHMOP-
mamnuu, [[J18 pelieEus 9THX IpobieM y:xe 6ojiee ABAAIIATH JeT Ha3aJ cTa-
JIM BHEJIPATHCH aBTOMATH3HPOBaAHHBIE cHcTeMbl ynpasiaeHus (ACY).

B HacToAIee BpeMs B 2TO¥ 06J1acTHA IPOU30LILIH OoJIbIINe IepeMeHEL.
Knaccuueckasa ACY Briogaer B ce6s cucremy cbopa nadopmanuu, 6asy
IaHHBIX, cucTeMy 00paboTkH ¥ aHasus3a MHQOPMAIIHNH, cHCTeMy QopMH-
POBaHMSA BBIXOAHOM uH(popManun. Biok o6padoTku U ananuaa nHpopma-
NUH ABJIAETCA NeHTpanbHbBIM. Ero pabora ocHoBaHa HA SKOHOMHMKO-MaTe-
MaTHUYecKo# Moiesu npeanpuaTaa. OH pemnaer 3aja4yy IPOrHO3MPOBAHUA
AeATEeNBEHOCTH KOMIIAHMM Ha OCHOBe (DMHAHCOBO-OYXraJITePCKUX pacue-




UHdopMaunOHHbIE TEeXHONOrumu 1 o6LecTBo

TOB, PearipoBaHus Ha HelpeABHAEHHEIC CHTYAIlHH, T. €. OKAa3bIBAET II0-
MOIIE B IPUHATHH YIIPABJICHYECKUX PEIIeHU,

Kax npasuno, ACY patomaiom na 6a3e NOKAAbHOUL cemu npeonpus-
mus, 4To obecrednBaeT ONepaTUBHOCTE ¥ T'HOKOCTS B IPUHATHM PELleHnH,
C pasBuTHEM IJIODANBHEIX CeTeil MOABUIACE KOMMYHHKAIIHOHHAA TEXHO-
Jorua Intranet, KOTOpPYIO HA3KIBAIOT KOPIOPATUBHOI nmayTuHoit. Intranet
obecneynBaeT HHGOPMAIINOHHOE B3BANMOAEHCTEHE MEXKAY OTAEILHEIMH CO-
TPYAHMKAMM ¥ [IOAPAa3JeIeHNAMN KOMIIAHWH, a TaK/Ke €e OTHAJEHHBIMHA
BHELTHAMH ITapTHepaMu. Intranet momoraeT moanep:XuBaTh ONEPATUBHYIO
CBA3b IIEHTPAJIBHOT0 0(hMCca ¢ KOMMEDPYECKHUMHU IIPEICTABUTEILCTBAMY KOM-
TIaHWHM, KOTOPbIe OOBITHO PacIoIaraloTes AaJIeKo APYT OT Apyra.

HKT B npoekTHOM JearensHocTH. MHpOopMaTu3anusa npoussena Ha
CBeT ellle OJHY BasKHYI0 TEXHOJIOTHIO — CHCTeMbI aBTOMATH3HPOBaHHO-
ro npoextuporanusn (CAIIP).

IIpoexTHpOBaHME BKJIOUAET B cebaA CO3ZjaHNe 9CKU308B, YePTeX e, Bbi-
HOJHEHHUE 9KOHOMUYECKHUX ¥ TEXHUYECKHNX pacdeToB, paboTy ¢ ZOKYMEH-
Tanue.

Cymecrsyior CAIIPHI ABYX BHAOB: YePTeXKHbIE U CIENUATU3UPOBAH-
uepie. Yepre:xkuble CAIIPH yHUBepCAJIbHBI M IO3BOJSAIOT BBHITIOJHHUTH
CJIOKHBIE uYepTeXk: B m0060if cdepe TEXHUYECKOrO MMPOEKTHPOBAHUA
(AutoCad). Cnennannauposanuas CAIIP, HanpuMep Ha NMPOEKTUPOBA-
HUE JKUILIX 3IaHUM, coflepKHUT B 6ase JaHHBIX Bce HEOOXOJMMEIE CBeje-
HUSA O CTPOMTEJBLHEIX MATEPHAJAX, O CTAHJAPTHBIX CTPOUTEIBHBIX KOH-
CTPYKIUAX, (pyHaaMeHTax. MHIKeHepP-IPOEKTHPOBIHK CO3IaeT uepre-
KM, NPOU3BOAUT TEXHUKO-9KOHOMHYECKHE DPAacueThl ¢ MCIOJIb30BaHHUEM
TaKuX cucTeM. IIpu aTOM mOBBIIAETCA NPOU3BOAATEIBHOCTE TPYJA KOH-
CTPYKTOpPA, Ka4ecTBO YepTerkell U pacueTHBIX pabor.

Teonndopmanmonnsie cucremsl. ['eonndopmanuonssie cucremsl (IAC)
XpaHAT AaHHbIE, IPUBA3aHHbIE K reorpadudecKoii KapTe MECTHOCTH (paiio-
Ha, ropoja, crpassl), Hanpumep, myaununansaas 'UC cogep:xuT B cBOUX
b6aszax gaHHBIX HHGOPMAINIO, HEOOXOAUMYIO JJIA BCEX CIAYIKO, IOANepIKH-
BaIOIIMX KUA3HENEeATEILHOCTE TOPOJia: TOPOACKMX BJacTeil, SHEPTeTHKOB,
CBABHUCTOB, MEIHUIITMHCKUX CIYK0, MAIMIIAY, IOMKAPHOHI crysK0b! 1 rip. Bes
ara pasHOpoAHaA uHGoOpMaNusa NPUBA3aHa K KapTe ropoga. Mcemoabsosa-
Hue 'MIC noMoraeT cOOTBETCTBYIOIIMM CJIY»K0aM ONepaTHBHO PearupoBaTh
HA Ype3BbIYaAWHBIE CUTYyallUN: CTUXHMHHBIE OeACTBHA, 9KOJOTHIECKHEe Ka-
TacTpodbl, TEXHOJOTHYECKHE ABAPHH M IIP.

HKT B o6pazosannn. B Haie BpeMs 0T YPOBHA 00Pa30BaHHOCTH JIIO-
Jleii cyIecTBeHHO 3aBUCUT YPOBEHb Pa3BUTHUA CTPAHBI, KAUECTBO JKUASHHU
ee HaceJleHHA. TpeGOB&HHH K KauecTBy 06pasonanua OOCTOAHHO PACTYT.
Crapsle, TPAZHUIIMOHHEIE METOALI O0OYUYEHUA YiKe HE YCIEBAIOT 34 dTHMH
TpeboBanuAMHU. BosHuKaer ouesnaHoe nporuBopedne. Menonbsosanue
HUKT B o6pasoBaHUM MOKET [IOMOYE B PA3PEIIeHUH 3TOI0 IPOTHBOPEY M,
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Texuonoruu obyuerus Mano naMeHmIncs 3a nocaeguane 100 ner. [Toxa
B OCHOBHOM JIeHICTBYeT MeTOJ KOJLIeKTUBHOTO 00y4yenusa. He Bcerga rakon
cioco6 oOydueHHMsI JaeT BBICOKHE peayjbTaThl. IIpHumMHAa 3arIOUYaeTcs
B Pa3HOM YpOBHE CITIOCOOHOCTEN pasHbIX YUEHUKOB, ¥ YUTEJA XOPOIIIo Mo~
HHMAaIOT, YTO He0OX0JUM UHANBUAYAILHBIN TOAXO0M B paboTe ¢ ydarumMu-
ca. PemeHuio aToit mpo6GyieMsl MOKeT ITOMOYb MCIIOJIb30BaAHUE B IIPOLEcce
ofydeHMs CHENHATBHBIX NporpaMm (06y4aiomux, KOHTPOJUPYIOUINX,
TPEHAYKEePHBIX U T. [.), BXOAAIINX B COCTAB 3JIEKTPOHHOTO yueOHHKA.

OB6yueHue — 9T0 NpoLEce NoJaydeHus 3Hasni. TpaguuoOHHbBIHA HCTOU-
HUK 3HAHMH — Y4eOHUK OrpaHuyYeH B CBOMX MH(DOPMALMOHHBIX BOBMOM -
HocTAX. Ob6yuaromuMeda Ha J11000i cTyneHn obpasoBaHus Bcerja Tpebo-
BAJHCh AONOJHUTEJbHbIE HCTOYHHKHN MH(DopManuu: 6ubimorexku, my-
3eM, APXHBHI ¥ Ip. B 8TOM OTHOIIEHHH KUTENH KDPYIHEIX T'OPOJOB
HaxonATcA B Gosiee 61aroNpPUATHBIX YCIOBHUAX, YeM CEJIbCKHE KUTEeNH.
31ech MOXHO POBOPUTH O CYILECTBOBAHUH UHPOPMAYUOHHOZO0 HepaseH-
cmeéa. PemuTsb aTy npobjieMy IIOMOKeT IIHXPOKOe UCII0JIL30BaHue B 00y-
yeHUH HHGOPMAaIMOHHBIX pecypcos UaTepHera. B yacrHOCTH, cheyua-
JUSUPOBAHHBLX NOPMALO8 YHeOHol uHpopMayuu.

Ilpumepom Takoro mopraja ApjageTcs moprai EamHON KOJIeKIMN
uudpossix odopazosarensasix pecypcos (EK IIOP). Apec B Uareprere:
http://school-collection.edu.ru. Pecypcsr aToro mopraja 0OXBaThIBAIOT
nudpoBsle CpeicTBa O0y4YeHHs 10 BceM IIpeaMeTaM BO BCeX KJjaccaX
cpeaHeil obiieobpasoBaTenbHOM mKoJbI. Clofa BXOAAT MILIKCTPATHB-
HbIE MATEPHAJIBL K TEOPUH, IPAKTHKYMBI I10 peleHuio saxad, [JOPs ansa
aBTOMATHYECKOI'0 KOHTPOJIA 3HAHMI, BUDPTYaJIbHBIE 1abopaTopuu U py-
rue TUNbl yuyeOHbIX nporpamMmM. Ocobo oTMeTHM HasHAYEHUE BHPTYAJlb-
HBIX JabopaTopuii. OTO MHTEPAKTUBHBIE IPOIrPAMMBI, IIO3BOJAIONINE
BOCIIPOM3BOJAUTEL HA KOMIIbIOTEpe yueOHbIe 9KCIePUMEHTRI, Yalle BCero
IO eCTeCTBEeHHOHAYUYHBIM IUCIMILIMHAM: (DH3UKe, XUMHH, GHOJIOTHH.
Hanpumep, y4YeHHK MOYKeT coOpaTh Ha 9KpaHe KOMIIBIOTePa 3JIeKTpHYec-
KOe YyCTPOMCTRBO (CXeMy) ¥ IIPOBECTH er0 MUCTILITaAHNE, UCIONL3Y A BUPTY-
aJIbHBIE N3MepUTeJIbHbIe IPUOOPEI: BOJIBTMETPHI, AMIOIePMeTDHI U AP.

Eme ogna npobneMa cucrembl 0o0pasoBaHUSA CBA3aHA ¢ HEPABHBLIMH
BO3MOXXHOCTAMH IOJIYYeHU S Ka4eCTBeHHOro 00pasoBaHUsA U3-3a reorpa-
huueckoi orgaseHHOCTH OT o6pasoBaTenbHBIX IeHTPOB. Hanpumep, ans
sKuTens AKyTHH npobaeMaTHYHO HOMYYUTE JUILIOM IIPECTUHOIO MOC-
KOBCKOT'0 By3a. B permrerun aToii npo6jeMsl Ha IOMOIIb IPUXOAUT HOBAA
¢opma obyueHHUss — THCTAHIHMOHHOE 00pa3oBaHHe, peajJnu3alusa KOTOPO-
TO CTAJIA BOBMOMHA ﬁnaronapﬂ PA3BHTHIO KOMINBIOTEPHBIX ceTei.

JducrannuoEHOoe 00pasoBanue NPUXOAUT HA CMEHY cTapoi dopme 3a-
ouHOro 06pasoBaHusd, IPU KOTOPOI BeCchk MH(POPMALMOHHELN 06MEH I1pO-
HCXOJWJ B MIHCHEMEHHOM BUJIe Yepes ITI0UTOBYI0 cBA3k. CeTeBoe AUCTAHIIU-
OHHOe oOpa3oBaHMe IIO3BOJIAET BecTH OODy4YeHHME B pesKuMe peasibHOI'O
Bpemenu. OOyuaemble MOI'yT HE TOJBKO YHTATHL yd4eOHBII MaTepHAa,




n NHdopmaunoHHbie TeXHONormm n oéwecTeo
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HO H BHJETH M CJIBIIIATE JIEKI[MHM KPYIIHBIX VUEHBIX, CIaBaTh 9K3aMeHbI B
OpAMOM KOHTAKTE C 9K3aMEeHaTOPOM.

KopoTko o rnaBHom

IIporpamMHOe ofecriedeHre KOMIIBIOTEPA BKJIIOUAET B cebs cHCTeMHOe
I10, npuknazasoe ITO u cucTeMbl IPOrPAMMUPOBAHHUA.

Hcropuueckn nepsbim BugoM 10 craiu cueTeMbl IPOrPAMMUADPOBAHUA.

HAnpo cucremuoro 110 — onmepanmuoHHEBIE CUCTEMBI, 3aPOAUINCH B II€-
pHOZ BTOpOro noxkosyieans 9BM, HO pacnpocTpaHeHHe MOJYYUINH, HaYu-
HAas C TPETHEero NOKOJEeHUs.

CepBucHBIe nporpaMMmbl (YTHJIMTHI, APXWBATODHI, AHTHBHDPYCHELIE
[IpPOrpaMM5bl) IIOJYYHJIHA PACIIPOCTPAHEHHE HA MePCOHAJNBHBLIX KOMIIbIO-
Tepax.

IlpurnagHOe IporpaMMHOe obecnedeHue 001IIero Ha3HAYEHUA PA3BH-
BaJIOCh OT BHEAPEHHUHA OTAENBHBIX IPOrpaMM (TEKCTOBBIX PeJaKTODOB,
TabauyHbIX nponeccopos, CYB]l u np.) 10 MHTErpHPOBAHHBIX CUCTEM —
O(HUCHBIX ITAKETOB.

WnadopmannoHHaA TEXHOJOIMA — COBOKYIIHOCTE MACCOBBIX CIIOCOD0OB
¥ [IPDUEMOB HAKOIIeHHU A, Iepeaadyu u o0paboTky nH(GOPMAIIUH C MCIIOJb-
30BaHHMEM COBPEMEHHBIX TEXHMUYECKHUX U IPOrPAMMHLIX CPEACTB.

NudopmanunorHOo-KOMMyHHUKanuoHHBIE TexHogorun (MKT) B HacTosn-
miee BpeMA HCHOJb3YIOTCA B OOJBIIMHCTBE npodeccHOHANBHBIX obJac-
Te#, CBA3aHHEIX ¢ 06paboTkoil uHGOPMALIMK, B TOM UHCJIE BCE IIIUPE IIPU-
MEHAKTCA B 00pa3oBaHUM.

Bonpock! 1 3aganus

1. KaxoBa eTpyKTypa nIporpaMMHOro o6ecrieueHnA COBPEMEHHOT'0 KOMITbIoTepa?

2. IToyemy nepBBIMH NOJb30BaTeNAMH IBM cTanu nporpaMMHCTBI?

3. Korpa mauajyock pacnpocTpaHeHHe OIlepallnoOHHEIX cucTeM? C yeM 3TO CBA-
3aHO?

4. Kaxue suzsl nporpamMm kpome OC orHocaTes K cuctremuomy I107

5. Kak knaccudunupyercs npukaajgaoe I10? ITogrorosbre coobieHme.

6. IlepeunciauTe OCHOBHBIE BHAEI IPUKJIAAHBIX IPOrpaMM 061ero Ha3HAYeHH A
¥ HA30BHUTEe HHPOPMAIMOHHBIE 38Ja9H, KOTOPHIE PEIIAITCS C HX IIOMOIIBIO.

7. IIpuBeguTe npEMepsl TPO(ECCHOHAIBHOTO HCIIOJL30BAHMA NPUKJIASHBIX
MporpaMm.

8. OnummTe (opmel uenonbaopaausas MKT, ¢ KOTOpPEIMH BaM NIPHXOAHIIOCH
uMeTh fiesio B mkojae. Kakoit a@dexT oT MX UCIOJB30BAHUSA BBl MOMKETE OT-
metuts? Iloarorosere coobuienue.

EK LIOP: vactb 2, rnasa 7, § 47. LIOP Ne 1, 10.




NHdopmaumoHHble pecypcbl COBPpeMEHHOro oowecrsea

§ 25

UudopmMaumnoHHbIe pecypCbl COBPEMEHHOro
oOuwiecTBa

OcHo8Hble membL napazpagpa:
» NOHAMUE UHGOPMAYUOHHBLY PeCypcos;
B HAYUOHANbHbLE UHPOPMAUUOHHBLE PECYPChL;
® 8UObl HAYUOHANLHBLX UHDOPMAUUOHHBLX PECYPCO8.

TlonsTHe MHGOPMAIHOHHBIX PEeCYyPCOB

Pecypc — »ro 3amac WM HMCTOYHMK HEKOTOPHIX CPeACTB. Besikoe
o61mecTBO UMeeT onpeJieIeHHbIe PecypPChl, He0OX0AMMBIe [JIsi eT0 KU3He/e-
ATeJbHOCTH. TpafunuOHHEIMA BAAAMH OOIIIECTBEHHBIX PECYPCOB ABJIAIOT-
csl MaTepuabHbIe, CHIPEEBBIE (IPUPOAHEIE), SHEPreTHYeCKHUe, TPYAOBLIe,
¢uHaHCOBBIE pecypchl. B fonosHenue ¥ 9TOMY, OJHUM U3 BAKHEHIINX BU-
JIOB DECYDPCOB COBPEMEHHOT0 O0IIecTBa ABISIOTCS HH(OPMAIMOHHBIE pe-
cypesl. K mabOpManmoHHEEIM pecypcaM YMEeCTHO OTHECTH BCE HAYYHO-TeX-
HUYEeCKHe 3HaHUA, IPOU3BE/ICeHUS INTEPATYPhI 1 HCKYCCTBA.

”«3“}\,5 HudopMaunoHHble pecypesl — 9TO 3HAHUA, WIeH YeJoBedecT-
;‘ f\[j Ba ¥ YKa3aHUA IO UX peajusaluy, 3aUKCHPOBAHHBIE B JIIO-
601t (hopme, Ha a1060M HOCHTE e MHDOPMAIIHH.

Mesxay nHQOPMAIMOHHBIMA PECYPCAMHY X BCAKUMM MHEIMHU CYIIECT-
ByeT BaX»XHO€ PasjIn4yue: 8CAKUL pecypc, Kpome UHBOPpMAYUOHHO020, NO-
CJle €20 UCNONb30BAHUA UCYe3aem (HAIDUMeED, UCCAKAIOT HeTAHbBIE Mec-
TOPOK/JEHN A, PACXOAYIOTCA (pUHAHCOBKIE pecypesl). MHGOpMaMOHEEIM
pecypcoM MOXKHO ITOJIb30BaThCA MHOTOKpaTHo. Kpome Toro, ncnonnsosa-
Hue HH(MOPMAIHOHHEIX PECYpPCOB BJIe4eT 3a co0O# CcO3TaHUe HOBBIX pe-
CYPCOB, B TOM uucie wH(popManuoHHbIX. MHQOpMAanMOHEEIE pecypesl
TeM ObICTpee pacTyT, 4eM OhICTpee UX PACXOAVIOT.

HaunuonansHbie HH(GDOPMAIMOHHEIE Pecypehl

ITpuMeHNTENBHO K OTAEIBHOMY rOCYAapPCTBY FOBOPAT O HAIIHOHAIb-
HBIX HH(OPMAIMOHHBIX Pecypcax, BKIOUAIINAX OnbIuoTeuHsle H ap-
XWBHBIE DEcypChl, HAYYHO-TEXHHYECKYIO HH(POPMAIUIO, OTPACIEBYIO
HHOPMAaLHIO, MHYOPMAIIHIO FOCYAaPCTBEHHBIX (BJIACTHBIX) CTPYKTYD,
uH(pOpMaNHOHHEIE PeCYPCEI COLUANBHON cepsl U Ip.




UHdopmaumoHHbIe TEXHONOrMn U obuiecTeo

Buasl HAalMOHANBHBIX MHAOPMALMOHHBIX PECYPCOB

OrpomMHEIe HHPOPMAIIMOHHBIE PECYPCHI CKPBITHI B Oubanorexax. Bub-
nauoredHas ceTh Poccun HacuursiBaer 150 reicau 6ubiuorexk. Bubnauo-
rpadpuueckas periucTpaluA ¥ CTATHCTHYECKUH ydeT Bcell BBIXOAAIIEH
B CTpPaHe Ne4YaTHOW OPOAYKIIMH OCYILIecTBAAITCA PoccuiicKoit KHUMHOMN
nanaroi. Bubnuoreunoe fesio B MaCCOBOM MOPALKe IIEPEBOAUTCA HA HC-
ToJIb30BaHMe WH(POPMAIITMOHHBIX TEXHOJIOTHI: CO3aI0TCA 3JIEKTPOHHEIE
KaTaJioru, crenuaausupopasgsie (bubauorpadundeckue) 6assl JaHHBIX.
B psazne neHrpanbHbIX O0MOamMoTeK cHOPMHUPOBAHBI COOCTBEHHBIE BJIEK-
TPOHHBIe MH(MOPMAIMOHHBEIE pecypchl. Hauancsa mponece nyOauMKamuu
BTHUX pecypcoB 4yepesd MHTepHeT.

ApxuBBI XPAHAT MATE€PHUAJBI, CBA3AHHEIE ¢ UCTOPHUEH U KyJAbTypoi
crpaHbl. O0beMbl apXUBHBIX MaTepHAJIOB OTPOMHBI M HAKAIJIIMBAIOTCS
3auacTyo OnIicTpee, ueM HX ypaercs obpabaTeiBaTh. ADPXMBHBIA (POHJ
Poccuiickoit Pegepanuu e;xerofHo nomnoaasercda Ha 1,6 MiuH JoKyMeH-
TOB. B rocymapcTBeHHBIX apXHBax CO3JaHO U HOjJep:KuBaerca Gosee
400 6a3 JaHHBIX.

Bo BCex pasBUTHIX CTPAHAX CYIECTBYIOT CIIeIMaJIu3MPOBAHHbBIE I|eH-
TPhI HAYYHO-TeXHHYECKOH HH(popManum, BKJIOYAIOIINe ClIeluaJlui3upo-
BaHHBIE H3JaHHUA, IaTEHTHBIE CAYKO0bI 1 1p. IIpuMepoM Takoro neHTpa B
Hamell crpasde apasercs BUHUTHU PAH — Bceepoccuiickuit HHCTATYT
HAY4YHOM M TexHudUecKoM muopmamuu Poccuiickoil akajeMUH HaAyK.
Iror nHGOPMAMOHHBIH 1eHTp reHepupyer 60-70% Bceil HaydyHO-TEX-
HUYecKoi nHEpopmanuu B Poccun. MadopManua TaKOro poja 4acTo AB-
JseTcA JOPOTOCTOAIIUM TOBAPOM.

Csou orpacaessie HWH(MOPMAIHOHHBIE pecypchl MMeEIOTCA Y JII000H
NPOMBIIJIEHHOH, COUATBLHON U UHOH cdeprl ob1iecTsa.

HUudopmanuonnasie pecypcsl COMANLHOI chepsl cBi3aHbI ¢ 00pa3osa-
HUeM, MeINI[AHOH, CHCTEeMOI IeHCHOHHOro obecrieyeHns, cayxbamu 3a-
HATOCTH, MEJUIMHCKOTO ¥ COIHAJIBLHOTO cTpaxoBanud. Hanpumep, ocHO-
BY HH(DOPMAIMOHHBIX PECYPCOB B 00/1acTH 06pa30oBaHUA COCTABIAIOT 616-
JUOTEKHM BY30B — BBICIIUX Yy4eOHBIX 3aBefleHHHl (YHHBEDPCHUTETOB,
HHCTHUTYTOB, AKageMuii), obuuit ¢pouzg arux 6ubinorex cocrasaser 6oee
300 muH sk3emmuspoB. Cospana u GyHKIUOHUDYeT defepanbHas Teje-
KOMMYHMKaUMOHHAsA yHUBEepCUTeTcKas ceTb. B cern MHTepHeT oTpakeHna
uHpopManusa o G0JBITHHCTBE POCCUNCKHAX BY30B.

Creayer OTMETHTE, UTO CerofiHa HHMPOPMAIlMOHHBIE PeCyPCEI IO CBOe
3HAYMMOCTH CONOCTABHUMAI C JPYTHMMH pecypcaMu (MaTepHaJbHBIMH,
CBIDBEBBIMM, JHEpreTHYecKuMu, puHaHcoBbiMu). 06 sTOM cBHAETE B~
CTBYeT TOT )aKT, YTO OHH CTAHOBATCA TOBAPOM, CTOMMOCTE KOTOPOT'O CO-
IIOCTABUMA CO CTOMMOCTBIO APYIUX pecypcoB. [lns pasBHUTBEIX CTPAH Xa-
paKTepHO yBeJudeHue obobemMa norpebiaeHnsa u3-3a pybeska NPpUPOAHBIX




MHdopmaumnoHHbie pecypcbl COBpeMeHHOoro obuiecrea

pecypcos (ras, He()Th ¥ 1p.) B 00MEH Ha 3KCHOPT CBOUX WH(pOpMAIMOH-
HEIX pPecypcoB (Hay4YHO-TEXHUYECKHX 3HAHUM, MHPOPMAIUMOHHEIX TeX-
HOJIOTHIt).

IIndposeie uadopmannonasie pecypebl. IIpakTudecku Bece BhIIIeNne-
Pe4YHCIIeHHBIE BH/IbI HAIIMOHAJIBHBIX WH(OPMAIIMOHHBIX PECYPCOB BCE B
Goubluell cTeleHM IIePEBOAATCA B KOMIBLIOTEPHYIO (1udpoByio) hopmy
XpaHeHus ¥ o0paborku. ITOCKONBKY He CYIIECTBYeT OrDaAHMYEeHHSA HAa
nudpoBoe npejicTaBJIeHne AJa J100bIX BULA0B HH(popManun (TeKCTOB, U30-
GpasxkeHnit, )KMBOI peun, HAYYHO-TEXHUYECKOH JOKYMEeHTAIIAH, MY3hIKH,
KHHO ¥ 1p.), TO HOCTeNeHHO nudposas GopMa CTaHET OCHOBHOM (opmoit
xpanennsa uHpopmanuu. Mcnons3oBanue ke ceTeBLIX TEXHOJOTHI gea-
€T JOCTYII K 9T0 uHOpManuu GLICTPEIM B yA0OHBIM. OCHOBHBIE ITpobJe-
MbI, KOTOPbIe TPeOYIOT PeITeHN s B 9THX YCIOBUAX: Pa3rpaHUdeHue J0CTy-
na, obecrmedyenue 0e30MacHOCTH KOH(PHUAEHIUANLHON KHGODMAIIHH, CO-
OsrroieH1e aBTOPCKUX NPAB, OILIATA KOMMEDPUYECKHUX PeCypPCOB.

KopoTtke o rnaBHom

HNuadopManoHEbBIe PeCcypchl — BTO 3HAHWS, WAEH UYeJOBeYeCTBA U
VEKasaHusA [0 UX peajns3anuu, sa)uKcHUpoBaHHEIE B Ji1060i1 hopme, Ha
Ja1060M HocuTesre UHQOPMAIIHH,

Besikuit pecype, kpoMe HHPOPMAIHOHHOTO, IIOCJIE €I'0 HCIIOIb30BaAHN
ucyesaer. MHGOPMAIMOHHEIM PECYPCOM MOKHO IIOJB30BATHCA MHOTO-
KpaTHO.

K manmonanpHBIM WHGOPMALIMOHHBIM PECypcaM OTHOCATCH: (hOH/BI
Onbamorexk M apXuWBOB, IEHTPHI HAYYHO-TeXHHUYECKOH HHMOpMaIUN
(ITHTH), orpacieBsle uHGOPMAIHOHHBIE PECYPCHI, uHGOPMAILMOHHbIE
PecypchI conMabHOM ceprl, B TOM uucJe chepsl 06pasoBaHuA.

Bonpocbl 1 3agaHus 0

1. B uem ocHOBHOE OT/IMYHe HHPOPMAIMOHHEIX PECYPCOB OT MATEPHATBLHEIX ?
2. Tlepeuncure OCHOBHEIE BU/(bI HATTMOHANBHBIX HHGODPMAIMOHHEIX PECYPCOB.

3. HazoBure, kakuMu BUIaMu WHPOPMALMOHHEIX PecypcoB BaM IIPHXOAHTCH :
(nu IpUXOAMIIOCE) MOAB3OBATLEA HA HOopTade www.edu.ru.

EK LIOP: vyactb 2, rnaea 7, § 48. LJOP Ne 6. M
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§ 26

NMpob6nemsbl popMupoBaHus
nHpopmMaLuuoHHOro obuwecrTea

OcHoeHble meMbL napazpaga:
" UMo maxoe UHGOPMayUOHHOe 00Uecmeo;
" YMO Mmaxoe UHGOPMAmuUIaAyUs;
" 3adavu uHpoOpMaAMUIAYUL.

Yro Taxoe nH(pOpMAIIHOHHOE 00IEeCTBO

YesmopeuecKoe 06IIeCTBO BCTYIIAET B IEPUOJ] CBOET0 PA3BUTHUH, KOTO-
PBHIH HA3BIBAIOT HHGOPMAIMOHHBIM 00IIeCTBOM.

B undopmanmosHOoM 0o0mecTBe IIPEUMYIIECTBEHHBIM BHIOM
TPYAOBOH [AesATEeJBHOCTH Jiofeil cTaHeT WHMOPMAIMOHHAA
JeATebHOCTE. UHGOpMannoHHBIE PECYPCHI CTAHOBATCSH BAXK-
HeHIIAMH U3 BCeX BMA0B PeCypPCcoOB, BIMAIOIIMMA Ha obilecT-
BEHHBIH IIporpecc.

CpezncreaMu WHGOPMAIMOHHONW [JeATEJIBHOCTH JIO[EH BBICTYHNAET
KOMIIBIOTEPDHAS TeXHHKA, HMHOOPMAIMOHHO-KOMMYHMKALUOHHBIE TeX-
mosoruu (UKT).

Yro Taxoe nHoOpMaATH3ALHA

OfcyauM elje OJHH YacTO ynorpebiseMblil TepMuH: MHGOPMATH3A-
nusa. B yskom cMbicse HE(DOPMATH3ANHA — 3TO [IPOIECC CO3AAHMUA, Pas-
BHUTHSA B MacCOBOT0 IpUMeHeHU s HH(POPMAIITHOHHEIX CPEJICTB U TEXHOJIO"
rail. TOT Iporece MPOMCXOAUJI B TEYeHHUE BCell HCTOPHU YeJIOBEYECKOTO
obuiecTBa ¥ HauaJcA OTHIOAb He ¢ nosasaenueM OBM. Mer y:xe obcyxaa-
JIM 3TOT BOIIPOC B JaHHOI rutase. IMeHHO c110cOOHOCTE paboTaTh ¢ HHPOP-
Manueil, co3gaBaTh OpyAus MHOOPMAIUOHHOTO TPYAA OKOHYATEIBHO
BBIJEJINAJIA YeJIOBEKa M3 MUPa JXHUBOTHBIX.

OpHAaKo B Hallle BpeMsi CMBICJI M 3HaYeHKe IIpolecca MHPOpPMaTH3aul
CyIecTBeHHO M3aMeHnanch. Kak HAKOT/ia paHbIIle BO3POc/ia poiab HHDOP-
MalMOHHBIX pecypcoB (06 3TOM y»Ke TOBOPHJIOCH paHee) AJsf BCEero
obImIecTBa ¥ JIJIA KaXJJOr0 OTAEJbHOrO YeJ0BeKa.




®opmuposanue nHpopmaumoHHOro obuiecTea

HuadopmaTuszanusa — OPraHU3alMOHHBINA CONMAIBHO-dKOHO-
MHUYECKHMI ¥ HAYyYHO-TEeXHMWYECKHI IIPOIecC CO3AAHMUS OITH-
MAaJIbHBIX YCJIOBHMH [JIf yAOBJIETBOPEHUS HHGODMAIMOHHBIX
norpebHOCTEll U peaNn3aluu [IPaB IPasKJaH, OPraHoB rocy-
JapcTBeHHOH BJIACTH, OPraHOB MECTHOT'O CaMOyIIpPaBJIEHHS,
opraHusanuii, obImecTBeHHLIX 00BLefHHEHUII HA OCHOBE (POp-
MHMPOBAaHUA U ACIIOJb30BAHUA WHOOPMAIMOHHBIX PECYDPCOB”.

3angaun mEpOpMATHIANH

1. Hngopmayuonnoe obecnevenue cex audos wesoseweckoil deamens
Hocmu. B KadecTBe IPHMEPORB BUOB AEATEIHHOCTH MOYKHO HAa3BaTh HAYKY,
ofpaszoBaHue, NIPOMBIIILIEHHOE IPOU3BOJACTBO, CEJILCKOE X03AMWCTBO, 3/Ipa-
BOOXpaHeHue u MHOToe Apyroe. MHMopManmoraHoe obecrieueHre CKJIabIBa-
eTCHA U3 CIIeIUATU3NPOBAHHEBIX (DOHAOB (6a3 JaHHBIX, ADXUBOB, 0uOIHOTEK)
¥ COBOKYITHOCTH METOJIOB ¥ CPE/ICTB MX OPIraHU3allMH 1 UCIIOJIbL30BaAHHA.

2. Hngopmayuornnoe obecneverue aKmuenozo omovixa u 0ocyza iio-
deii. B mepByIo ouepesb aTa 3ajja4a JOCTUIAETCA IIyTeM o0ecredeHns Ha-
CeJIeHHIO BO3MOXKHOCTH TeJeAOCTyIla KO BCeil COKPOBHUIHUIIE MHPOBOM
KYJbTYPHI, & TAKYKE CO3TAHNUA UHAYCTPHH TeJIepa3BIeyeHH M,

3. Popmuposarnue u pazsumue UHPOPMAYUOHHBLX nompebrocmeil
Jaiodell. ITa 3afada HOCUT ONpeAeeHHBIH BOCIUTATEIbHBINA XapaKkTep 1
ABNAETCA ONHOM 13 3a1a4 0011ero o0pa3oBaHus. ¥YueOHaA UJIH IIPOU3BOJI-
CTBeHHAadA JeATeJbHOCTH JI0Ael JoMKHA CTUMYJIHPOBATh HX K IIOBHIIIE-
HUIO CBOEro ypoBHA MH(ODPMHPOBAHHOCTH. Bea pelieHusa 5TOM 3ajadu
HeJIb3d PACCUMTHIBATE HA ycIleX MHMOPMATH3AL MM, TAK KAK ee Pe3yib-
TATBI MOT'YT OKA3aThCA IIPOCTO HEBOCTPEOOBAHHBIMH.

4. Qopmuposanue Yycnosuil, 00ecneLu8aiouux 0CYuLeCmeieHue uH-
popmamuszayuu. K TakuM ycaoBuaM OTHOCATCA Pa3JIAdYHbIEe BHALI obec-
nedyeHMs MHQPOPMATHU3AIUN: SKOHOMHYECKHE, OPraHM3alluOHHbIe, HA-
VYHO-TeXHHUYecKHe, npaBoBele. Co3jaHue 9TUX VCJI0BUN — QYHKIIUA I'O-
CYAapCTBa, OPraHoB, VIPABJAAIOIUX IpoleccaMy HHDOPMaTH3a WM.

KopoTtko o rmaBHoM

B nagopmanmorHOM 06IIECTBE OCHOBHBIM IIPEMETOM TPYAOBOH Jes-
TeJBHOCTH JIIoeil CTAHOBUTCA HHDOPMAIHA.

HUndopmarusanua — OPraHU3alMOHHBLIN CONMAIBLHO-3KOHOMHUEC-
KM ¥ HayYHO-TeXHUYECKHUI IPOIece CO3JaHusA ONTUMALHBIX YCIOBHIA

W3 ®enepanpuoro saxona «06 undopmanuu, uEGOPMATH3ANUN U 3aIuTe
urbopmanuu» ot 20.02.1995 N 24,




n UHdopmaunoHHbIe TeXHONOrMm n odwecTeo
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AJA YAOBJIETBOPeHUA MH(POPMAIIMOHHBIX MOTpefHOCTeH U peanusanuu
IIpaB rpaskJaH, OPraHOB rocyZapCTBeHHOM BJIACTH, OPraHOB MECTHOTO ca-
MOYIpPaBJIeHNs, OpraHuaanuii, o0IecTBeHHLIX 00beIMHEeHUA HA OCHOBE
GHOPMUPOBAHKUA U MCIIOJB30BAHAA MH(POPMAIMOHHBIX PECYPCOB.

Bonpocbl 1 3agasus

1. ITo KaKUM NPUBHAKAM MOMHO CYANTE O HACTYIJIEHNH SIIOXHM UHPOPMALIHMOH-
HOro obmecrsa? Ilogrorosnre coobleHHe.

2. TlonpoGyiiTe OLEHWUTL, KAK&A YACTH POAHUTEN]EeH BAIIMX OJNHOKJIACCHHKOB
TPYAUTCA B chepe MATePHATBLHOTO IIPOM3BO/ICTBA, 4 KaKas — B MHpopManu-
ouHO# cthepe. Orcioaa caesaiiTe BEIBOJ, KaK JajleKO Mbl HAXO0JHMCH OT CTa-
IuM HHMOPMAaHOHHOTO obIecTBAa.

3. Yro rakoe nHpopmaruzanua? OnuninTe oCHOBHEIE Hean nHPOPMATHIAIUH.
Kaxue u3 aTuX neJjeii B Ooablueil Wik MeHbINeH cTelleHHd, IO BalmieMy MHe-
HMI0, JOCTATHYTHI B Hamei crpare? IlogroroseTe pedepar.

EK LOP: vacTb 2, rnasa 7, § 49. LJOP Ne 7.

§ 27

UMudopmaunoHHas 6e30nacHOCTb
OcHosHble membL napazpada:

# UHGOPMAUUOHHbLE NPECMYNACHUA U UHPOPMAYUOHHASA
besonacHocmb;

® NPOZPAMMHO-MEeXHUYeCKUe cnocolbbl 3aULULMbL UHGOPMAYUL;

= Npasoeas 3auuma UH@oOpMayul.

HUndopmanuoHHbie NpecTyJIeHHA H HH(MOPMALMOHHAA
Oe3omacHOCTH

Muorme depThl MHGOPMAIMOHHOrO O0IIecTBa Ve NPHUCYTCTBYIOT
B COBPEMEHHOM )XMU3HM Pa3BUTHIX cTpaH. KoMIBIOTEPEI KOHTPOJIUPYIOT
paboTy aTOMHEIX PEaKTODPOB, PACIPEAEAIOT 2JIEKTPOSHEPIHIO, YIIpaBs-
JISAIIOT CAMOJIETAMU M KOCMHYECKUMH KopabJaMu, onpelesdioT Halex-
HOCTh cHUCTeM OBOPOHEI CTPAHEI U DAHKOBCKUX CHUCTEM, T. €. HCIOJb3Y-
I0TCA B 06J1aCTAX 00IIeCTBEHHOM )KU3HH, 0OeceYnBalOIINUX 6/1aromosuy-
qyue M J[ake JXKU3Hb MHOMKECTBAa JII0Jei.

7 io 1o Musnenno BaskHON Ausa oblmecTBa cTaHOBHUTCA mpobiema
f ) f nHOpManMOHHOH 6e30NacHOCTH AeHCTBYIOIINX CHCTEM Xpa-
:@’i HeHHd, Iepeadyu u o6paboTku napOPMaALUAM.




UndopmauuoHHas Ge3zonacHoOCTb

O BaskHOCTH 3TOIf NMPOGJEMBI CBUAETENLCTBYIOT MHOTOUYHMCIEHHBIE
daxTel. Kaxasle gsagnats cekyn B CIIIA npoucxoauT nmpecTynieHue ¢
HCNOJIL30BAHWEM IPOIPaMMHBIX cpeacTB. Bosee 80% KOMIBIOTEPHBIX
NpecTyIIeHHH OCYIecTBIAEeTCA Yepes rIobalbHyo ceTh UHTEpHeT, KO-
Topas ofeclieuMBaeT IMPOKUE BO3MOMKHOCTH 3JIOYMBINIJIEHHUKAM IS
HapymeHH# B raobanbHoM Macimrabe. Ecim KoMneioTep, ABASIOIMANCH
00beKTOM aTakH, MOAKJIIOUEH K UHTEPHETY, TO AJId «B3JIOMIIHKA» HET
GoJIBIION pasHUIB!, IZe OH HaXOAUTCA — B COCeJHeHl KOMHATe WIH Ha
ApyroMm KoHTHHeHTe. [ToTepH oT XUIIeHNS UIU HOBPEMXKACHNSA KOMIIBIO-
TePHBIX JAHHBIX cocTaBaaoT 6osee 100 MurH gosnapos B roj. Bo MEOrMX
CJIyvasax OpraHM3allyy Jase He I10J03PEBaIOT, YTO «BTOPIKEHHUE» UMeIIO
MeCTO, XHIlleHHe NHGOPMAIIHN IPOUCXOAUT He3aMeTHO.

ITepeunciuM HEKOTOPHIE BUABI KOMIBIOTEPHBIX IIPECTYIJICHAI, KOT-
A8 KOMIBIOTEP ABJIAETCA MHCTPYMEHTOM [Jid COBEPIIEHHWS IpEecTyILIe-
HH#A, 4 00bEeKTOM IPECTYIJICHUA ABJIAETCA UHGOPMAILHA.

1. Hecanrxyuonuposamnruiii (nHenpasomepruiii) docmyn k unpopma-
Yuu. Jino nonxydaer focTynm K CeKpeTHON MHGOPMAIIMM, HAIPH-
Mep, nyreM moxadopa mmppa (mapoas). I[Togasaaiomee 6oabIIAH-
CTBO pa3paboTok B obiacTu WHGOPMAIMOHHON GE30IACHOCTH TIO-
CBAINEHO IPeAOTBPAIIEHUI0 MMEHHO 3TOr0 BHJA IpPECTYILIeHWit,
9TO MO3BOJIAET 00eCIeYnTh OXPaHy rocyAapCTBeHHBIX W BOEHHBIX
CEeKPeTOB.

2. Hapywenue pa6omocnoco6Hocmu KOMNLIOMEPHOU cucmembl.

B pesynbpTaTe npesjHaMepeHHBIX e CTBHIT PECYPCHI BEIYACTUTENh-

HOH CHCTEMBI CTAHOBATCA HeJOCTYIIHBIMHU MJIU CHUMKAETCS ee pabo-

Tocroco6HocTs. IIpuMepoM Taxoro poja mpecTyIUIEHUH ABASAETCS

CO3JaHMe M PaCIpPOCTPaHeHWe KOMIBIOTEPHBIX BUPYCOB.

IToddenra (uckaincenue unu usmenenue), m.e. Hapyuwenue

Yerocmuocmu KOMNbIOMmMepHol ungopmayuu. ITa AeaTeIbHOCTD

ABJISAETCA PA3HOBHMHOCTHIO HEIIPABOMEPHOI'0 AOCTYIIa K UH(pOpMAa-

nuu. K mono6roro poja neiicTBHAM MOXKHO OTHECTH IOATACOBKY pe-

8YJILTATOB I'OJIOCOBAHMA Ha BEIOOpaX, pedepeHAyMaX U T. J. IyTeM

BHECEHUS U3MEeHEHUI B UTOroBLIe IIPOTOKOJIEL,

ot

IIporpaMmMHO-TeXHHYECKHE CTIOCOGBI 3auTH HEDOPMAIHK

Ecnu peus uzier o nepconansH0M HHGOPMALMHA OTAEIHHOTO IOIH30BA-
ress ITK, To riraBHO# onacHoCThIO ABIAETCA TOTEPS AAHHBIX IO Hempe-
HaMEpPEeHHBIM NPUYHHAM, & TaKKe M3-3a CJAYYaWHOro NPOHUKHOBEHUS
BPEZIOHOCHBIX BUPYCOB. OCHOBHBIE paBuIa 6e30IacHOCTH, KOTOPHIE CJIe-
AyeT cobnonaTs, Takue:

¢ NEepHOAUYECKH OCYINECTBJIATHL pPe3epBHOE KONMMpOBaHMe: baiiis
¢ HanboJiee BaYKHBIMM JaHHBIMH AyOIMDOBATE M COXPAHATL HA
BHEITHUX HOCHTEJIAX;




UHdopmaumnoHHbie TeXHONorum n oduwecTeo

e PperyJsipHO OCYIIECTBJIATE AHTHBHPYCHYIO IPOBEPKY KOMILIOTEDa;

¢ moaxamouarh IIK k anexTpocern dyepes 6Jiok ODecrniepeGoiHOTO ITH-
Tauusna (BBII).

Biok OecnepeboiiHoro nmuraHuA (PU3HYECKH 3alMINaeT KOMIIBIOTED

OT NOCHeACTBU N OTKJIIOUEHHA 3JIEKTPOSHEPIriM UM Pe3KHX CKAYKOB Ha-

npsKeHns B ceT. Eciii KOMIIBIOTED OT TOT'O HE 3allUAIINEeH, TO MOXKHO He

TOJIBKO IIOTEPATH AaHHEIE, HO H CAM KOMIIBIOTEP: KAKHe-TO ero 4acTH MO-
I'YyT BBIHTH U3 CTPOA.

KoMneloTepHbIii BUPYC — BPeJOHOCHASA IPOTPAMMA, PacCIpocTpaHse-
Mas 6e3 BeloMa NOJbL30BaTeAsA M HAHOCALIANA TOT WX WHOK yimepb maH-
HBIM noab30BaTesisgs. OCHOBHBEIM Pa3HOCYMKOM BUPYCOB ABJIAETCH HEJIH-
IeH3MOHHOe IporpaMMmuoe obecrieuenwue, (paiiybl, CKONMPOBAHHBIE M3
cay4ailHBIX MCTOYHHKOB, a4 TakKe cayxoel IHTepHeTa: sJleKTPOHHAsA
noura, Bcemupuas nayruaa —WWW.

Kakaplii feHb B MApPe NOABIAIOTCA COTHH HOBBIX KOMIIBIOTEDHBIX BH-
pycoB. Bops00oii ¢ 3THM 3JI0M 3aHUMAIOTCA CHEIHAJHCTBI, Co3Jaioliue
aHTHBHDYCHBIe nporpammsl. B cocraBe mporpaMMHOro obecrnedyeHus
KOMIIbIOTepa 065134 TeJILHO J0JKHBI IDUCYTCTBOBATH TAKWE IPOrPAMMBI.

JInneH3HMOHHBEIE AHTHBHDPYCHBIE NPOrpaMMEBI CJIeAyeT NOKYHIaTh
y (hupm-npousBoguTeneit. OHaAKO AHTUBHPYCHYIO IPOI'PAaMMYy HeZOCTa-
TOYHO JHUIIL OJHAMALI YCTAHOBUTEL HA KOMHIboTep. Ilocie aToro Hy»HO
peryaspHo 06HOBIATH ee 6asy — A00ABIATH HACTPORKHU HA HOBBIE TUIIBI
Bupycos. Haubosee oneparuBHOo Takoe 06HOBJIeHWE IPOUBBOJUTCA Yepe3
HHTepHET cepBepaMu (pMPM-IIPOU3BOIUTEICH dTUX IPOrPaMM.

HauGoJbInuM OMACHOCTAM IIOABEPraloTcs I0Jb30BATENN II00ass-
HBIX cereir, UaTeprera. [lyia 3alIUTEI KOMIIBIOTEPOB, IOAKJIIOYEHHBIX K
CeTH, OT MOJO3PUTEIbHBEIX 00'BEKTOB, ¢« KOYYIOIHX» 110 HeM, NCIOIb3Y-
JOTCSI BAIIATHBIE TPOTPAMMEI, KOTOPhIE HAa3hIBAIOTCA «OpanaMayaphl»,
(arTIHMiicKoe HasBaHMe firewall — NPOTHBONIOKAPHAA CTEHA, OTHEYIIOP).
CymecTByIioT 6paHMayaphl, 3alUINa0IAe CeTH, MOJKJII04YeHHbIe K IpY-
CHM CeTHAM, OHM HA3LIBAIOTCA MEJKCeTeBhIMH dkpaHamu. MeskcereBbie
SKpPaHbl OCYINECTRJISIOT QUALTPAIMIO NAKEeTOB JaHHBIX, IlepeflaBaeMbIX
10 KaHAJIAM MeXCeTeBOI CBA3H B COOTBETCTBHH C IeCTBYIOINMH paspe-
HIeHUSMHE M 3anperamu. /s 3alUTEI OTAEeIbHBIX KOMIBIOTEPOB, MOJ-
KJIOUYeHHBIX K CeTH, HCIOJbL3yIOTCA INepCOHAJbHEIE OpaHAMAay3phI.
BpauaMayspbl HCIIONB3YIOTCA JJIA 3AIUTEL OT TAK Ha3blBaeMBIX XaKep-
CKHX aTaxk. Bo Bcex COBpPeMEHHEBIX OIePaIllMOHHBIX CHCTEMAX eCTh IpPO-
rpamMMBbl, BHITIOJHAOIHE QyHKIUY OpaHAMayaPOB.

Vreuka mEQOpMAIMM MOMeET IIPOMCXOAWTH IyTeM IepexBaTa ee
B IpOIecce nepefaum o KaHajam cBasu. Eciu oT 9TOro He yaaercd 3a-
MATATHCA TeXHUYECKNMH CPEJACTBAMH, TO IPUMEHSAIOT CUCTEMBEI IIud-
posauuA. Merogamu mudpoBaHus 3aHUMAETCA KPUITOrpagus.




UudopmaumorHHas 6e3onacHOCTb

IIpaBoBas 3amuTa HEGOPMAIHN

Hapsazay ¢ nporpaMMHO-TEXHWYECKMMM CPEACTBAMY 3alIUThHI HH(DOD-
Mal Uy JefdCTBYIOT IDABOBBIe, OpUANYEeCKre Mephl 3amuTsl. B 1996 roxy
B ¥ronosHbIi Koekc PP 6b1i Bnepsrie BHeceH pasfien «[Ipecryrienns
B chepe KoMnbIOTEePHOM HHPOPpManuu» . OH ONIpeie TN Mepy HaKa3aHusA
3a HEKOTODbIE€ BHU/BI MIPECTYIIEHNH, CTABIIUX, K COMKAJICHUIO, PACIPO-
CTPaHEeHHBLIMH:

® HeIpPaBOMEPHEII ZOCTYI K KOMIBIOTEPHON HHPOPMAIIUH;

® CcO3JaHHE, UCIIOJIb30BaHHE U PACIPOCTPAHEHUE BPEJIOHOCHBIX IIPO-
rpaMm gaa 9OBM;

® YMBINUIEHHOE HapYIIIeHHWe MpaBuJI aKcIryarTamun OBM u ux cereil.

walsl, K sammure UH(OPMATIUH OTHOCHUTCH TAKIKE M OCYIECTBICHUEe
ﬁ H? aBTOPCKUX M HMMYINECTBeHHBLIX NPAB HA HHTE/JIEKTYaJbHYIO
CcOOCTBEHHOCTB, KAKOBOM SABJISAETCSA IPOrpaMMHOe obecIieyeHue.

HeobGxoanumoii cocraBisomeit o61meit KyIbTypbl COBDEMEHHOT'O YeJI0-
BeKa CTAHOBUTCA MH(MOOPMAIIMOHHAA KYJIbTYDa. DTO IOHATHE BKJIIOYAET B
cebsi He TOJILKO YMeHMe MCIOJIL30BATh CPeACcTBa WHMOPMAIIHOHHO-KOM-
MYVHHKAIIMOHHBIX TBXHOJIOI‘Hﬁ, HO M COﬁJIIO)IeHHe OpaBoOBBIX HOPM B CBO-
eil MHMOPMANMOHHOH! 1eATeTLHOCTH.

OnacHOCTH COIMAJIBHBIX CeTel

ConmansHoii CeThbI0 HA3BLIBAIOT HHTEPAKTUBHBIA MHOTOIOIB3O-
BaTensCKui Web-caliT, KOHTeHT (cozepKaHue) KOTOPOro HATIOJIHAETCS
caMMMHM y4acTHUKaMu ceTH. CaliT npegocrasisier yAo0HYI0 aBTOMATU3H -
DPOBaHHYIO COHMATBHYIO CPEAY, MO3BOJIAOIIYIO OOIATECA I'PYIIHAM I0TIh-
3oBareJieil, UMeOIMUX obmue uHTepecskl. Cpeil CONMANBHBIX ceTeil 1o-
OyJIAPHBIMY B Halrell cTpase apusaTcea «OJHOKIACCHUKH», «B KOHTaK-
re», «Facebook», « Twitter» u ap. Ilepenucka B COMUEATBHBIX COTAX MMe-
€T He TOJIBKO MOJIOJKHUTEJbHYIO CTOPOHY, CBA3aHHYIO C YA0OCTBOM H IIH-
POKHM KpPyrom oOIleHHA, HO M CBOU, BeChbMa Cepbe3Hble, OMACHOCTH.
I'naBHBIH NPUHIAIL, KOTOPLLA AOMMKHBl YCBOUTH [10JIb30BATEIH COLNAI b-
HBEIX CeTeil, COCTOUT B CJEJYIOIeM: pasMelaeMas B CeTH HeJIOBAS WIH
JUYHAs MHPOPMANUA HAaBCceria coxpanserca B UHTepHeTe U CTAHOBUTCSA
obmenocrynuoit. Takas undopmanua MoskeT ObITH HANIEHA M HCIIOIH30-
BaHa K€M YT'O/IHO, B TOM UHCJIe U He 00A3aTeIbHO ¢ 6J1aruMu HAMEePEeHHUAMH.

Bcé 6osbiee umesio ferTeii KOALHONO BO3PACTA MOIB3YETCH COIUATE-
HBIMU ceTaMu. UM ciegyer NOMHHTE, YTO M3IUINHAA «BOJTIHBOCTD»
B M HTEpHETE MOXKET CTATE NPUYHHON 6el INYHO A1 HUX ¥ UX OIM3KHX.
He caeayer pasriamars ceMefinyio HHGOPMAIMIO: 0 MATEPHAIBLHOM 0~
CTaTKe, 0 AeATEeIbHOCTH CBOMX POAUTEJIel, 0 BpeMEeHH U MecTax HaXO0M-
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UHdopmMaumoHHbIe TeXHONOruu u obLWwecTeo

JeHns ONMM3KUX JIIOAe, 0 ceMeWHBIX CBA3AX U Ip., T. €. BCEé TO, UTO
MOKeT OBITH HCIIOJB30BAHO B IPECTYIIHBIX EJIAX.

KopoTko o rmaBHOM

IIpob6aema naPOPMALHOHHON 6€30IACHOCTH CBA3aHA C IIMPOKUM HC-
T0JI30BAHMEM KOMIBIOTEPOB B YKU3HEHHO BasKHBIX 00JIacTaAX.

OcHoBHBIE HOPMEI KOMIBIOTEPHBIX NPECTYILIEHUH: HECAHKIIMOHUPO-
BaHHBIH (HenpaBoMepHbIi) J0CTYN K HH(DOpMAal iy, Hapyueaue paboro-
CcIOoCOOHOCTH KOMNBIOTEPHON CHCTEMBI, HAPYIIeHHEe LeJIOCTHOCTH KOM-
OBIOTepHOR HHMOPMAIIUN.

OCHOBHBIE MeDBbI 110 3aIUTe OT KOMIBIOTEPHBIX IIPECTYILJIeHUI: TeXHI~
YecKHe ¥ alapaTHO-IPOrpaMMHbBIE, A AMUHUCTDATHBHbIE, OPUANYECKHE.,

BaskHelmasa HAyYHO-TeXHHAYECKad 3axada B obracT MHPOPMATUKH:
pas3paboTKa TeXHOJIOT U CO3MaHNSA 3aIUIIeHHBIX aBTOMATH3UPOBAHHBIX
cucTeMm o0paboTKku HHGOPMAIIMH.

IIporpaMMHOe ofecriedeHne ABIACTCA HHTEJIEKTYAJIbHON COOCTBEH-
HOCTBIO paspaborunkos. Ero ucnonssoBanue JOJIKHO OIIAUUBATHCH.

He cnexyer pasriamarh KOHGUAEHIUAIBHYI0 HHGOpPManuio (Imad-
HYI0, CEMEMHYIO, [IeJIOBYIO) IPH O0IIEeHNH B COMAJbHBIX CeTAX.

Bonpockl U 3agaHus

1. Kaxkume aelicTBHA OTHOCATCS K 00JaCTH HHDOPMAIHOHHEBIX IIPECTYILIeHH?

2. I[IpuBenTe IPUMEDEI, KOT/IA YeI0BeK Gecco3HaTeIbHO COBepIIaeT nadopma-
UMOHHOE IPABOHADYIIeHHE.

3. Kaxwue CyIIeCTBYIOT MephI IO 3aIHTe OT HHGOPMAIHOHHAIX IPECTYILIeH!H! ?
Kaxue Mepsl Bl MOTJIX GBI IPEAJIOKHATE caMu?

4. IloueMy MCIOJB30BAHUE «TUPATCKUX» KOIMIl MPOrpaMMHOro obecneyeHus
SABJIAETCH NPeCTyIIeHueM?

5. Kax BBI fyMaeTe, 4TO IPUBJIEKAET XaKePOB (B3JOMIMUKOB HHGOPMATHOHHBIX
CHCTEM) B BX NIPecTYNHOH AesarenbHocTH? Kakumu apeKTUBHEIMU CPeACTBa-
MH MOYKHO IIpeceyb TAKYIO IesATeNbHOCTh?

6. Uro TaKoe KOMIBIOTEPHEIE BUPYCHI M KAKHE CYIIECTBYIOT cpe/icTBa GOpuOEI ¢
uumu? IMoarorossue padepar.

7. O6eyaure B Kiacce npobiaemy 6esonacHOCTH IpH paboTe B COLMANBHBIX CeTAX.

EK LLOP: yactb 2, rmaea 7, § 49. LIOP Ne 2, 6.
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Yemy Bbl AOMKHbI HAYYUTLCS,
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» Cobmonars Meps! 6€30IaCHOCTH /I CBOET'0 KOMIIBIOTEPA:

— OCYILIECTBJIATH Pe3ePBHOEe KONMPOBAHNE BAMKHOM
nH(bpopMaIHH;

— PeryJaspHO OCYIIeCTBIATE aHUTUBUDPYCHYIO IPOBEPKY;

— HCHOJbL30BaTh 6J10K GecrepeGOMHOIO NUTAHMS,

» Cob6monaTh MIpaBOBbie HOPMEI HOBEIEHUS B HHDOPMALIHOHHOM
IIPOCTPAHCTRE.




COUUNATIbHAA

UcTopus pa3Butusa cpeacTs MHopMaTmM3aumm

MNpeabicTopus
cpeacTB uHdopmaTusaLmm

Cpeqncrtea xpaHeHus nHgopmMauuu:
KameHb, 2nuHa, nanupyc, bymaza, kHuau,
homonneHka, KUHoMNMNeHka, MaeHumH+as neHma

CpepncTea nepegayv MHGopMaLnu:

noyma, menezpach, menegoH, paduo, mesnesudeHue

Cpepncrtea o6paboTku MHpOpMaLmm (BLIMUCIEHUR):
CACTEMBI CYUCTIEHUS (HEMOBULIMOHHBIE, NO3ULIMOHHBIE);
BbIYUCTIUTENbHbIE MEXaHU3MbIl: abak, cyems,
riozapugmMudeckas nuHelika, apughMoMemp, KarbKyismop;
npooBpa3 komnbioTepa: AHanumuYyeckas MaluHa

1-e NnokoneHue:
namnosble MalwmuHbl 50-x rogoB XX Beka

m
-3 2-e NoKOmNeHue:
o E NonynpoBOAHUKOBbIE MaLLnHbI 60-x rofos XX Beka
!."E $ || 3-e nokonenwe:
Q MalLMHbI Ha MHTerpanbHbix cxemax 70-x rogos XX Beka
4-e nokoneHue:
coBpeMeHHble MK 1 cynepkoMnboTepbl
@ L] 1-2-e nokonenus: 6MBNMOTEKM CTaHAAPTHBIX NpOrpaMm;
a. A3bIK1 NPOrPaMMUPOBaHNS BLICOKOTO YPOBHS
g8
R % 3-e nokoneHwve: onepauroHHble CUCTEMBI,
e € | ovctemul nporpammupoBsanus, CYB[,
o
S8 nakeTbl npnx@wx .EEOEaMM - -
g 4-e noKoneHue: UHTerpupoBaHHbIe OUCHbIE NakeTsl,
A3bIKKU U CUCTEMBI WEb-NporpamMM1poBaHvs
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— Wickamenne nHopMatmm







3aknyeHue

NMyrewecTBue 3aBepLueHoO

Oxean Undopmarukn

Hopozue yuenuwu!

Bot u 3aBepmmiocs Bamre nmyremecTsue 1o Oxeany sHaHWMit mox Ha-
sBanneM « MHP®OPMATHUKA »! Banonnaens! Bee Gestbie TATHA Ha Kapre.
Teneps BbI MosKeTe eme pas BHEMATENbHO paccMoOTpeTh KapTy, BCIIOM-
HHUTE, KaKHe MaTePHUKH U OCTPOBA BbI IOCETHJIH, YTO HOBOTO ANA ceba
Y3HAIH, KaKue NPUoOpeny NpakTHIeCKHe HaBbIKM.




3aknwuyeHume

3HaHUA ¥ YMeHNd, IOJyYeHHbIe [IPU U3YyUYeHUH Kypca HH(POPMATUKH,
moHanobsATCsA BaM B JasbHelmnei yuebe. B coBpemeHHOi mKose Bee 6ob-
mee 3HaYeHue npuobperaer KomnbiotepHas Texauka u UKT B kagecTse
cpeznctea obyuenns. Hapsjay ¢ IpUBBIYHBIMU OyMaXKHBIMH y4eOHAKAMM
HUCIIONEAYIOTCH 2JIeKTPOHHBIe yuebHuKY. HeorpaHHUeHHBIM UCTOYHUKOM
yuebHoi#i wHGMOpMauuu craHoBurca HMHTepHer. Bce mmpe pasinyHbIe
IIKOJLHEBIE TIpeIMeThl OyyT 00pamarsea K KOMIIbIOTeDHOMY MOJeJINpo-
BAHUIO KaK CpeJICTBY 00yUeHWsA U PDa3BUTHA IIKOJIbHUKOB. BejinKa Bepo-
SATHOCTB TOTO, UTO TMOCJIe OKOHUAHUS IIIKOJIBI Ballla JalbHeimasn yyeba u
pa6ora Takyke OyAyT CBA3AHBI C WCIOJIb30BAHNEM KOMIIBIOTEPOB M KOM-
NBIOTEPHBIX TeXHOJIOTHI. Beé aT0 — IMposBjeHre 3aKOHOMEPHOr0 ponec-
ca OBIeCTBeHHOTO PA3BUTHS, CBASAHHOTO C IIePeX0/ioM K CTajguu HHPOP-
MalMOHHOrOo obmecTBa. Bam 6bITE YieHaMu 3TOro odmecTsal

Menaem eam écaveckux ycnexos!




