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BeepeHue

Yro nayuaercsa B Kypce nadopmaturn xaa 10—11 kaaccos

HMayuenue n060r0 IIKOABHOrO IIPEAMETA MOMKHO CDPABHHUTH CO
CTPOHTEJILCTBOM AoMa. TONBKO 9TOT AOM CKJIAALIBAETCS HE M3 KHPIIH-
4eid u OETOHHBIX IUIAT, a M3 3HAHUM W yMeHHH. CTPOUTENLCTBO AOMA
HaurHaerca ¢ QyHzameHTa. OueHb BaKHO, YTOOBI (QyHAAMEHT GBI
OPOYHBIM, IIOTOMY 9YTO Ha HEr0 ONHPAETCs BCE OCTAJNBHOE COOpYIKe-
Hue. OyHnamenTom anas Kypca «Mudopmarmka 10-11» apnsiores
3HaHHUA M YMEHHUdA, KOTOPEIe BbI MOJYYHJIH, H3ydasd Kypc uudopma-
THKM B OCHOBHOI IKoJe B 7—9 kmaccax. Bam yxxe He Tpebyercs o6b-
fICHATH, YTO TAKOe KOMIILIOTEeD H KaK OH padoTaeT; ¢ Kakoil mupOpMa-
nueil Moker paboTarh KOMNBIOTED; UYTO TaKoe NporpaMMa M Ipo-
rpaMMHOe ofecneueHMe KOMIBIOTEPA; YTO Takoe HMH(POPMAIIHOHHBIE
TexHOJOruu. B Kypce HHMOPMATHKH OCHOBHOH IIKOJBI BBI MOJIYYHIH
npeAcCTaBJIeHHE O TOM, B KAKOM BHJE XPAHUTCHA WHAOpPMAINHA B IaMsd-
TH KOMIBIOTEPA, YTO TAKOe aITrOpHUTM, HHMOPMANHOHHAA MOJIENL. BEI
HAYYUJINCH 00pamaTbca ¢ KIABHATYPON, MBIIIBLIO, THCKAMM, IPUHTE-
pom; paboraTk B cpefie ONepPAllMOHHON CHCTeMBI; IOJYYMINA OCHOBHBIE
HABBIKM PaboThl ¢ TEKCTOBHIMH M rpadMyYecKMMH peJaKTopaMu, ¢ Oa-
3aMH JAaHHBIX ¥ 3JeKTPOHHBIMH TabaunamMu. Bece sTv 3HAHHA M HABEHI-
ku BaMm Oyayr HeoOxoZMMEI HIpu H3ydYeHum Kypca «HMHDOpMarnka
10-11>»,

TepmuH «HHPOPMATHKA» MOMeT YIOTPEOJATHCA B ABYX CMEICIAX:

¢ mHGOpMATHKA KaK HaydYHas 06JIacTh, MPEeIMEeTOM H3YIeHHA KO-
TOPO# ABAAIOTCA MHMOPMANUA ¥ UHDOPMAIIHOHHLIE TPOIECCHI;
B KOTODOH OCYINEeCTBASeTCH HW300DETEHHEe W CO3JAHHMe HOBEIX
cpencTB paboTel ¢ nHGOpMAaTHe;

* HHGOPMATHEA KaK IpaKTHYecKas 00JIacTh NeATEeNbHOCTH JIO-
Zled, CBsI3aHHAsli C OPHMeHEHHEM KOMIBIOTEPOB I pabGoThl
¢ uHopmanmen.




Beepnenue

Kakx coBpemMeHHas TeXHHKA HeMBICIHMMA 0e3 OTKPHITHH TeOpeTH-
4ecKoH (H3MKHM, TaK W pasBUTHe WH(MOPMATHKH W MHOOPMAIHOHHBIX
TEeXHOJOTMH HEeBO3MOXKHO 0e3 TeOpHH WH(GOPMAIIHH, TEOPHH AJITOPHT-
MOB H LeJIOTO pAja APYTHX TeopHuil B 06J1acTH KNOePHeTHKH, JUHTBHC-
THKHA, CEMHOTHKH, CHUCTEMOJIOTUH U IPOYUX HAVK.

B cooTBercTBMHM C COBpPEMEHHBIM HOHHUMAaHWEM, B HHGODMATHKE
MOJKHO BBIJIEJIMTH YEeThIPe YacTH:

1) TeopeTnyecKkas MHMOPMATHEA;
2) cpexncrea MHpOPMATHIAINN;

3) uadopMaHOHHBIE TEXHOJIOTHH;
4) conmanbHasg HHGOPMATHKA.

Teopernuyeckana mHOPMATHKA — JTO HaydHad o0JacTh, IpeaMeT
H3yYeHHs KOTOpoili — wmH(popManusa ¥ uHGOPMaIHOHHBIE IPONECCHI.
Kak mobas QyHAZaMeHTAIbHAA HayKa, TeopeTHdYecKasd HH(OpMaTHKa
pacKphLIBAET 3aKOHBI W IIPUHITUIIEI B CBOEH IIpeAMeTHOI 001acTH.

Bropyio M TpeTbi0 YacTH B COBOKYIIHOCTH MOKHO Has3BaThk IIPH-
KJaafHo mHbopMaTukoi. IIpukianuaa uadopmaTnka — 3T0 001acTh
NIPaKTHYECKOr0 NPUMeHeHUs MOHATHH, 3aKOHOB H IPHHIIHIIOB, BHIPA-
foTaHHBIX Teopernueckoil madopmarukoii. Ilpuknagnaa nHGOPMATH-
Ka, 0e3yC/JI0BHO, CBSi3aHA C IPUMeHEHWEeM KOMIIBIOTeDOB U HH{opMa-
LMOHHBIX TexHoJoruii. B Hamie BpeMsa TAKUX NPHKJIAJHBIX o0jacTed
OYeHbL MHOIO: 3TO PellleHHe HAYYHBIX 3a/ad ¢ IOMOIILI0 KOMILIOTEpA,
U3JaTeabCKas JeATeIbHOCTh, pa3paboTka HHMOPMAIIMOHHBIX CHCTEM,
yIOpaBjieHHe PpPasJIWYHBIMH OOBEKTAMH M CHCTeMaMHi, TeXHHYecKoe
MPOEKTHPOBaHHE, KOMIBIOTEpPHOe OOyueHHe, CeTeBble HH(OPMaIMOH-
Hble TEXHOJOTHH ¥ MHOroe-MHOTOe Jpyroe.

B mocnessme roasl B MHGOpPMATHKEe C(OPMHPOBAJIOCHL HOBOE Ha-
mpaBJeHHe, KOTOpOe HA3hIBAIOT coOnHaNbHON uH(opmaTukoi. Ero mo-
ABJIEHHEe CBA3AHO C TeM, UTO IMHPOKOEe BHEAPeHHEe B JKM3Hb KOMIBIO-
TePHBLIX TeXHOJOTHH W COBPEMEHHBIX CPeJCTB MH(MOPMAIHOHHBIX KOM-
myHuaKanmit (MHTepHeTa, COTOBOH CBA3M) OKasbiBaeT BcE Oouee
CHIBHOE BJIHMfHWe Ha 00IMecTBO B LEJIOM H Ha KaXJ0oro OTAeJIbHOTO
yesoBeka. ObIIecTBeHHOe pasBUTHE ABHXKETCH K CBOeil HOBOU cryIme-
HU — K UH@OPMAUUOHHOMY 00u,ecmay.

IIpegMeTHAas 00JaCTh COBPEMEHHOM MH(DOPMATHKH OYeHbL BeJHKAa
u pasHooGpasHa. Kax u3BecTHO, HeJb3A OOBATH HeoOBATHOE. 1 BHam
KypC 3aTPOHET JHMINb 4acTh TeM M 3ajad mHpopMaTuku. Bompocs,




BeepeHue

KOTOpBIE MEI C BaMu OyZeM M3y4daTh, OTHOCATCA K UEeTHIPDEM BaKHeM-
XM IMOHATHAM HHMOpPMaTHKN:

1) madOpMAanTUOHHEIE TIPOIIECCH];
2) uadopManOHHbIE CHCTEMEI;

3) uHMOPMAIIMOHHEIE MOJEIH;

4) uEdOpMaTNOHHBIE TEXHOJIOTHH.

IIpaBuna TeXHHUKH 0e30IMACHOCTH ¥ THIMEeHBI
npu pabore HA NePCOHANBHOM KOMITBIOTEPE

B Hamu gHM mepcoOHANBHBIN KOMIBIOTED — HeOoTheMJeMas 4acTh
obecneueHus paboTel, yueOsl ¥ nocyra. IIpoBona 3a HUM JOJITHE Hachl,
MBI He CKJIOHHBI 3aJyMBIBATHCH, UTO IIepejJ HaMH He TOIbKo OecreH-
HBIH MOMOINHHMK, HO 1 IOTEeHIMAJbHLIA HCTOYHHK MOBBIIIEHHOH onac-
HOCTH. DTOH OHACHOCTH MOIKHO M30eKaTh, ecJau CcOOJII0AaTE HeCJIoMK-
HBIE MPaBHJIA.

Ilpexxpge Bcero, He Hajmo 3abbIBaTh, YTO KOMIBIOTED — B3JeEK-
Tpornpubop, HAXOAAINHICA IIOL HAIPAMEHHEeM, BeJIH4YHHa KOTOpOro
MOKeT OBITB cMepTenbHO omacHOM. Ilox omacHBEIM HaIpAMKeHWEM Ha-
XOOATCS W MHOTHE OT[AeJbHBLIE y3JbI CHCTEMHOro OJIOKa, a TakKKe
YCTPOMCTBA, COCTABJAIONINE YAcTh pabouero Mecra deioBeKa, IOJb3Y-
IONIeroca NMepPCOHAJNBHBIM KOMIIBIOTEPOM, — MOHHTOD, IPHHTED, CKa-
Hep, 3BYKOBBIE KOJIOHKH U T. I. B CBA3HW ¢ 3THM HeJOIIyCTHMO:

® BCKDBIBATh KOPIYC KOMIIBIOTEPA, HE OTKJIYEHHOT'O OT 3JIEKTPH-
YecKOoH ceTu;

¢ JMCIOJB30BATh HEKAYEeCTBEeHHBIE WJIH W3HOIIEHHbIe IIPOBOJA,
3JIeKTPUYECKHE PO3eTKH, YIJUHUTEJIH W HMHBLIE BCIIOMOTaTelb-
HBIE JIEKTPHUYECKHE aKCeccyapsl;

® pacmoJIaraTh 3JEeKTPUYECKHe [IPoBOoJa TakuM oOpasoM, 4To Ha
HHX MOKHO HACTYOHTh OpPH XoAb0e HIW CcIy4alHO 3aJeTh Te-
JoM npu paboTe 38 KOMIBIOTEPOM.

Crenyer Tak:ke 3HATh, YTO HA OTAEJbHBIX 3JIEMEHTAX KOMIILIOTEPA
(HampuMep, MOHHMTOPAX HEKOTOPBIX THIIOB, HMCTOYHHMKAaX Oecnepeboii-
HOTO INUTAHWSA) BEICOKOE HANPAMEHHEe MOXeT COXPaHATBECA M HEKOTO-
Poe BpeMs IIOcJie OTKJIUYEeHHA KOMIIBIOTEPA OT CETH.

KomnrioTep ABIAETCA M MOTEHIVANBHEIM MCTOYHHKOM IOKAPHOH
omacHocTH. IlonmoKeHHBIE HA CHCTEMHBIH OJI0K MM HCTOYHHK IITATA-
HUA JUCTBI OyMaru, oco0eHHO ecii OHU 3aKPBIBAIOT BeHTHJIAIIMOHHBIE
OTBEPCTUS, MOTYT BOCILIAMEHHTHCH (MM TIPHUBECTH K BBIXOAY H3




BeepeHue

CTPOS KOMIbLIOTEpa 3a CUeT Ieperpepa). B BeHTHIAIMOHHEBIX OTBEp-
CTHAX VY3JI0B KOMNOBIOTEDPAa Heu30eKHO CKAIIMBaeTCA MbLIb, M 3TO
TOKe He CIIOCOOCTBYeT ero KauecTBeHHOH paboTe. JTY IBELUIL HALO XOTA
OBl pas B I'oZl YIAJAATE ¢ IIOMOIILIO NbLIecoca (0coODeHHO U3 CHCTEMHOTI'O
6JI0Ka, He BCKPhIBAsd €ro).

JaBaiiTe He 6yeM OyTaTh: M3 TOI'O, UYTO BBl yMeeTe IMPOrpaMMHpPO-
BATh, WHCTAJLUIMPOBATE M VJAJATHE MPOrpaMMEI, CO3JaBaTh IPE3eHTa-
nuu, obmarbea B MHTEpHETE B T. 1., BOBCE HE CIAEAYeT, UTO BbI ABJIIE-
Tech KBANTH(MHUIMPOBAHHBIM CIENHAJHMCTOM IO cOopKe-pa3bopke KoM-
neiotepa. OT OpaBUIBHON CaMOOIEHKH B 9THX BOIPOCAX 3AaBHCHUT
Ballle 3J0POBEe (U JasKe JKU3HB).

Ecim npaBuia TexHUKH 0e30IIaCHOCTHA NIpH padoTe ¢ KOMIBIOTEPOM,
CBSASAHHLIE C «3JIEKTPHYECKOH» COCTABIAIOINEH, OTHOCHTEILHO IIPOCTHI
M JIETKO BBIIIOJIHUMEI, TO IIPABHJIA JIWYHON TUTHEHBI B 3TOH cdepe
(Toxxe He OYEHB CIIOYKHBIE) ropasfo pexe cobIOHalOTCH HA NPaKTHKe,
0ocoGeHHO KOTZla MEI He B IIKOJILHOM KOMIBIOTEPHOM KJacce, TZIe 3a UX
cOOTIONEHNEM CJIEUT YUHTENb, 4 foMa. BemoMHMTE, YTO dIeMeHTapHOoe
TpeGoBaHNE «DPEryJAPHO MOITe DYKH MBLLIOM» NPeAOXPaHAeT 30POBhe
MHJUIHOHOB JIoZeii adipeKTHEHee CaMBIX COBEPIIEHHBIX JIEKapCTB, HO
MHOTHE JIOAH 60JIel0T JUIIEL IIOTOMY, 4TO ero Hapymmuan. [Ipu paGore
C KOMNBIOTEPOM HMeeT MECTO aHAJOTMYHAas CHTyanus — JIOAH, He
cobmioffad 2JieMeHTapHBIE THTHeHWYeCKHe HOPMEI, TepAT 3peHue,
HOPTAT OCAHKY, YPE3MEPHO YTOMJAIOTCA W Ja’ke AOBOAAT ceba mo
IICUXWYECKHUX DPaccTpoHcTB. Jaumenvnas paboma 3a KOMNbIOMEPOM
HezZamueHO CKA3bi8ACMCA HA MHOZUX PYHKUYUAX YeSI08EeLeCcK0z0 0p2a-
Hu3ma: IHOOKPUHHOL, UMMYHHOL U penpodyKmueHoil cucmemax, Ha
3PeHUU U KOCMHO-MblULeYHOM annapame.

O6GeyauM HeKoTOophIe MPo6JIeMEI B 9TOH cdepe AeTanbHee.

DIeKTPOMATHHTHBIE H3JAYYeHHs, COIPOBOMKAalonmue paboTy cuc-
TeMHOTO GJIOKa, MOHHTOpPA B APYTHX Y3J0B KOMIBIOTEDA, TPAAUIAOH-
HO paccMaTPHBAKTCA KAaK II€PBOCTENIEHHBLIE HCTOUYHHKHM OINACHOCTH
ANA denoBexKa. HecMoTpssi Ha TO UYTO COBpeMeHHEIe IIepCOHAJLHBIE
KOMOBIOTEDPHI B 9TOM OTHOIIEHWH TOpPasio MeHee OIIaCHBI, YeM HX IIpa-
POOUTENH, 9Ta yrposa coxpaudercs. CoBpeMeHHBIE KHUIKOKPUCTAIIIN-
YeCcKHe MOHHATOPHI IPAKTHYECKH He JAl0T ONACHOTO HU3JIYYEeHUs, B OT-
JAYHAe OT GOKOBEIX M 3aJJHAX CTEHOK CHCTEMHOro GJIOKa, HCTOYHHKOB
Oecriepe0OMHOr0 MUTAHUA, W MO3TOMY He CJIiefyeT CTABUTH X BILJIOT-
HYIO K IIOJIb30BaTeN0. B KOMIOBIOTEPHOM KJacce, rjje CTOUT HECKOJNBKO
KOMIOBIOTEPOB, CHCTEMHBIH OJIOK COCeJHero KOMIOBIOTEpa He NOJXKeH
3agHeil CTeHKOH YIHpATHCA B UeJOBeKa — HAa 3TOT CYeT CYNecTBYIOT
CTpOTHEe MPaBHUJIa, KAK PACCTABIATH KOMOBIOTEPHI.




Beepenune

Bpennoe BamsHMe Ha 3peHHe, OKASEIBAEMOE MOHHTOPOM, MOYKHO
YMEHBIOIATL KAaK 34 cYeT BBICOKOTO KadyecTBAa MOHHTOpPA, TAK H IIyTeM
MepHOANYECKOr0 BHINOJHEHUS HECJIOKHBIX YIpaKHeHUH A Iias.
MOHHUTOpP AOJKeH YIOBJIETBODATHL MeXKAYHAPOXHEIM cTaHzapraMm Ges-
OIMACHOCTH, 4YTO (DMKCHUPYeTCss B CONPOBOAWUTENBHOH MNOKYMEHTAIIMH.
Ha mHero He HOJKHEI TagaTh OJIMKH OT MCTOYHHKOB CBETa; PACCTOAHHE
OT PKpaHa MOHHTOPA IO TJIa3 MOJb30BATENI HOJKHO COCTaBAATE oT 50
mo 70 cvm. He Hajpo cTpeMuThCA OTOABHHYTHE MOHHTOD KaK MOXMHO
Oanbllie, Omacasick BPeIHBIX M3Jy4YeHHH, INOTOMY UYTO [JA Ijas3a Ba-
JKEeH Takske yroJ ofzopa HambGosiee xXapakTepHbIX o0bexToB. Onrnm-
MaJbHO pasMenieHue MOHHTOpa Ha PACCTOAHHMH IIPHMEPHO IOJyTopa
pasMepoB JUATOHANH 5KpaHa. Ba)XHBEIM ITapaMeTpoM SABJIAETCH 4acTo-
Ta KaJApPOB — OHA A0KHA ObITh He meHee 85 I'm. Ilepuommyecku, mo-
YYBCTBOBAB YTOMJIEHME 3PeHHA, HeOOXOAHUMO CAeNAThH IepephiB, OTBEC-
TH B3IVISAZ OT 3KpaHa u ¢hOKyCcHpoBaTh ero Ha yAAaJNeHHBIX IpeAMeTax.
Bpenuoe BImsAHWe Ha 3PEHWE OKas3bIBAET M HEJNOCTATOYHAA OCBEIEeH-
HOCTH KaK IIOMEIIeHHA B IeJIOM, TaKk B paboyero Mmecta B 4aCTHOCTH.

Bpemnoe BaHAHMEe HA OCAHKY, KOTOpPOe MOMKET IPDUBECTH K HC-
KPHBJIEHHIO IIO3BOHOYHHWKA W JPYIHM HEIPHUATHOCTAM, KOMIEHCHDY-
IOT MPABUJIBHBEIM OCHallleHHeM pabouero Mecra — CTOJA4, CTYJia, MOJA-
CTABOK IAJNs PYK W HOr. PabGoumil cTOJ M IOCAZ0YHOE MECTO JOJIAKHEI
MMEeTH TAKYIO BBICOTY, YTOOBI YPOBEHEH IJIa3 MOJb30BATENd HAXOIHUICH
YyTh BbIlIEe LEeHTpa MoHUTOpa. Jlame KpaTkoBpeMeHHad paGora ¢ Mo-
HHTOPOM, YCTAHOBJIEHHBIM CJIHIIKOM BBICOKO, IIPHUBOAUT K yTOMIe-
HHIO MIeHAHBIX OTJAEJNOB I03BOHOYHWMKA. HKiaaBMaTypa mOJDKHA OBITH
pacmoJiodkeHa Ha TAKOW BbIcOTe, 4TOOLI NaJbIbl PYK pacmoJaralHch
Ha Hell cBobomHO, Ge3 Hamps:xenuA. IIpm paGoTe c MBIIIBIO PyKa He
JOJIYKHA HaXoAuThCA Ha Becy. JIoKOTh pyKHM WiaH XoTd OBl 3amAacTbe
JOJKHEI HMETH TBEPAYIO OIIOPY.

U maxoHell, HEJIb3s HE CKasaTh O BPEJHOM BJIMAHHHN HA NCHXUKY,
HabiomaeMoM Y HEKOTOPBIX MOJb30BATENed NePCOHANBHBIX KOMIIBIO-
TEPOB, YHCJI0 KOTODPBIX, K COMKAJIEeHHI0, Bo3pacraer. KomneiorepHas
38BHCHMOCTE, IPOABIAIOINAACA B TOM, UTO JIOZH (IIpexJe Bcero Mo-
JIOABIE) TEPAIOT MHTEPEC KO BCEMY, KpOMe KOMIIBIOTEPHBIX MID U/HJIH
obmenusn B HTEepHeTe, M0 KJaccupuxanuu BeemupHoil opraEu3aniu
3IpPABOOXPAHEHHUA OTHECEHA K ONACHBEIM IICHXHYECKHM paccTpoiicT-
BaAM. ITH JIOHM TOCTENEeHHO TepsOT CBA3b C JEeHCTBUTENLHOCTBI0 H
HAa4YMHAIOT JKUTH B BooOpaskaemoM Mmupe. «TexHuka OGezomacHoCTH»
3/leck COCTOMT B CAMOKOHTDOJIE M KOHTDOJE CO CTOPOHBI OKPYXXaro-
IMAX, TOMOTAIOMIMX BOBPEMS OTOPBATHCA OT BHPTYAJBHOIO MHpa H
BEPHYTHCSA B MHD PeaJbHBIH.




BeepeHune

3aKoHYMM 5TOT 0630p HA ONTHMHUCTHYHOHN HOTe. KOoMOBIOTEDEI M HH-
thopMaTHOHHBIE TEXHOJIOTHM CTAJH OJHHM M3 BelWdYaiimux npuobpere-
HHMJ YeJjIOBEYeCTBA 34 BCE BpeMs pDA3BUTHA HAYKHA H TeXHHUKH. YBEI,
OpakTHYeCKH J1i000e TeXHWYeCcKOe NIpHOOpeTeHHe HMeeT M HEeraTHBHEIE
CTOPOHEI, HO NP cOOJIIOIEHNY OIpee/IeHHbIX IPABUI MOM¥HO MUHUMM-
3UPOBATH BPeJHBIE ITOCNIEICTRHSA, U OHU HECOIOCTABHUMEI C TEMH BO3MOXK-
HOCTAMHM, KOTOPbIe KOMIIBIOTEPDHAA TEXHUKA [ajla 4YeJOBeYeCTBY.

B pa6ome ¢ kHU20ll 6am nomozym HABUZAYUOHHbLE 3HAYKU:

0 — BaiXHOe€ yTBepPXJeHHe HJIH OoIpeJeJIeHHe.

@ — BOIIPOCHI ¥ 3aJjaHUA K naparpady.

o — 3aJlaHuA JJIA [OATOTOBKH K MTOrOBOM aTTecTalluu.

E. — npaxkTudyecKkue paboThl HA KOMIIBIOTEDE.

m — K xammoi riase yueOHMKA PeKOMEHIYETCH JIEKTPOHHEIN 00-
pasoBaTenbHbIid pecype (30P) ¢ caiita @enepanbHOIO IIEHTPA
obpasoBaresnbHBIX pecypcos (PLIAOP): http://fcior.edu.ru
Hoctyn x 90P u3 xaramora ®IIHUOP:
http://fcior.edu.ru/catalog/meta/4/me/discipline%

2000/ mi/4.06/p/page.html, rme pecypcel pasmeleHsl B
an(paBUTHOM IOPAJKE, COIJIACHO HABBAHUAM y4eOGHBIX TeM.

A —— HPOERTHOQ WA HCCIeJOBATEJIBCKOE 3aJaHHe.

B xope BeImonHenus mpoexTa (McciefOBaHHS) oIpeiesInTe

BHI, B KOTOPOM OYAYT IIpPEACTABJIEHBEI €ro pe3yJIbTATHI.

Mosxuo BBIGpaTHE OAMH (MM HECKOJBKO) U3 CHeLYHOIHX

BapHAHTOB:

e IOATOTOBHATH HAOOD IMOJIE3HBEIX CCHBLIOK C MCIOIB30BAHH-
em web-pecypcos;

o IOJATOTOBUTH HeOOJBINOE BBICTYILIEHHE C MCIOJIH30BAHU-
eM mpeseHTanuu (5—7 MUH);

» O(OPMHUTE JOKJAN U IIOMECTHTH ero Ha cailT INKOJBHON
KOH(EepeHI U,

s TOATBEPANTH IOJYyYEeHHBIE Pe3yJIbTAThEI pacueTaMH HJIK
rpadHuKaMu (TuarpaMMaMu);

» TIOATOTOBHUTH BHUIEODOJIHK;

® PasMeCTHTb MATEepHAJIbl IPOEKTa (HCCIeNOBAHUA) B KOJLIEK-
UH 06YJAIONIHX MOLYJIEeH o IpeaMeTy Ha caiiTe ITKOJIBI.
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Moxnsatne nidpopmauumn

HasepHOe, caMblil CI0KHBIA Bompoc B MHMDOpMaTHKE — 3T0 «ITO
rakoe mHpopManusi?». Ha Hero mHer oaHOs3HAuHOTO OTBeTa. CMEICH
9TOr0 MOHATHA 3aBHCHUT OT KOHTEKCTa (CO/ep:KaHWs pPasroBopa, TeK-
¢cTa), B KOTOPOM OHO yroTpebiisgercs.

B xypce uudopMaTHKXA OCHOBHOH IIKOJIBI HH(POPMAIIUA paccMaTpu-
Bajachk B pasHBIX KOHTeKcrax. C mosuIuu dYelloBeKa, WHOpMaIud —
3TO cozepKaHue cooOIeHMil, 9TO caMble pasHooGpasHble CBEJeHUA, KO-
TOpBbIe YeJIOBEK IIOJIy4aeT M3 OKDPYIKAINero MHpA Yepe3 CBOM OPraHbI
qyBCTB. M3 COBOKYIHOCTH IOJiyyaeMoii deloBekoM uHGopmanmm dop-
MUDYIOTCA €0 3HAHUSA 00 OKPYIKalomeM Mupe u o cefe caMmoM.

PacckassiBasi 0 KOMIOBIOTEDPE, Mbl T'OBOPHIH, UTO KOMIBIOTED —
5TO0 YHUBEPCAJBHBIH IPOrPAMMHO YIPABJIAEMBIH aBTOMAT AJfA PaboThHI
¢ uHpopmanueii. B TakoM KoHTeKcTe He 00CYXKJaeTcA CMEBICI MHDOP-
manuu. CMBICI — 3TO 3HAaYeHMeE, KOTOpPOe IpHuaaeT MHGOpMamuM de-
nopexk. KommnwioTep xe paGoraer ¢ 6uTamMu, ¢ JBOMYHBIMH KOJAMH.
BHHEKATE B HX «CMEICJI» KOMObIOTEDP He B cocrosHauu. Iloaromy mpa-
BHJIBHEe HAa3bIBATH MH(MpOpMAINIO, MUPKYJIHPYIONIYIO B YCTPOHCTBaX
KOMIbIOTEpa, HaHHBIMH. TeM He MeHee B pasTOBOPHOH pedH, B JIUTe-
paType 4acTO IOBODAT O TOM, UTO KOMIBIOTeD XpPaHHUT, obpabaTeiBaeT.
nepejaer ¥ npuHUMaeT nHpopManuo. Hugero cTpamrHoro B 9TOM HET.
Hapmo nume DOHUMATH, YTO B «KOMIIBIOTEPHOM KOHTEKCTE» NOHATHE
«nHpOpMAIHA» OTOKIECTBIAETCHA C IIOHATHEM «JIAHHEIES.

B Tonxosom cioBape B. U. [lansa Her cJjoBa
«uadbopManuar. TepMmuH «umubOpMaAIHA» HAYAJ
IMHPOKO YHOTPeBaATHCA C cepenquHBI XX Beka.
B maumbonpiie#dl cTemeHH IIOHATHE HHMOPMAIHHA
00A3aHO CBOMM pAaCIpPOCTPAHEHHEM MABYM Ha-
VYHBIM HalpaBJIeHUSAM: TEOPHH CBA3H U KubepHe-
TuKe. ABrop Teopum cBasu Kmaox IllemHoH, aHa-
JIUBUPYA TeXHUYECKHE CHCTEeMbI CBA3HU: Temerpad,
TesieoH, PANHO, PACCMATDUBAN MX KAK CUCMEMbL
nepedaiu un@opmayuu. B Taxmx cmcTeMax HH-
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dopMmanus nepegaeTcs B BHE MOCIEeNOBATEJILHOCTEH CHI'HAJIOB: BJIEK-
TPHYECKUX HJIHM SJIeKTPOMATHHTHHIX. PasBUTHEe TEOPHUH CBA3HM HOCIY-
SKHJIO CO3JIaHUIO TeopuH HH@OpMAIMH, pelnaionieil npobieMy maMepe-
HUA nHODOPMAaLHH.

OcuoBaTenb KubGepHeTHKH HopGepr Bmuep aHanmsmpoBas pasHO-
o0pasHble Hponecchl YIIPABJEHHUA B KUBLIX OPraHH3MaxX M B TEXHH-
YyecKHX cucTeMax. IIpomeccsl yupaBieHusi paccMaTpUBaiOTCA B Kubep-
HeTHKe Kak MHGMOpMAalMOHHEIE Ipollecchl. HHpopmayua 6 cucmemax
ynpasienus yupkyaiupyem 6 6ude cuzHanos, nepedasaemvblx NoO UH-
POPMAYUOHHBIM KAHALAM.

B XX Beke noHATHEe WHPOpPMATHAN
IIOBCEMECTHO MPOHHWKAeT B HaYKY.
Heiipodusuonorus (pasgen Ouoio-
rUy) u3ydaeT MeXaHHU3Mbl HEePBHOH
AEeATebHOCTA YXHBOTHOTO H dYeJoBe-
Ka. JdTa HayKa CTPOHUT MOJelb MHDOD-
MAIIHOHHEIX MPOIECCOB, IIPOUCXOIA-
mux B opranmsme. Ilocrynarmomas u3-
BHe WHMH(pOpManusa IpeBpamiaeTcd B
CUTHAJIEI BJIEKTPOXMMHYECKOH IIPHPOJALI, KOTOPbIe OT OPraHOB YYBCTB
HepefaoTCA M0 HEPBHEIM BOJOKHAM K HelpoHaM (HeDBHBIM KJeTKAaM)
moara. Mosr mepefaeT yIpaBJIsONIyI0 WH(PODMANUIO B BUJe CUI'HAJOB
TOU K€ NPHPOALI K MBIMIEYHEIM THAHAM, YIpaBidd, TakHM o6pasoM,
opramaMu ABMoKeHMsA. OnucaHHBI MeXaHH3M XOPOIIO COrJIacyercs
¢ KubepHeTHUYECKOH Mozensio H. Burepa.

B apyroii 6monormyecKkoil Hayke —
reHeTHKe WCIOJbB3YeTCA IMOHATHE HA-
caedcmeeHHOl uHGOpMAyUL, 3ATIOMKEeH-
HOit B cTpykType moaexysa JJHK, npu-
CYTCTBYIOIIUX B SAAPaX KJETOK KHBBIX
opraEu3MoB (pacTeHHWH, IKMBOTHHIX).
TemeTura moxasajia, 4TO 3Ta CTPYKTypa
ABJSETCA CBOeoOpasHBIM KOJOM, OIpe-
AeJAI0MUAM (YHKIUOHAPOBAHNE BCEro OpPraHW3Ma: ero POCT, DasBu-
THe, naTojgoruu u np. Yepes monexyasl [JHK mpoucxoauT mepemada
HacJIeICTBeHHON MH(MOPMAIMHA OT IOKOJNEeHUA K IIOKOJIeHHIO.

ITonamue un@opMaAUUL OMHOCUMCA K HUCLY PYHOAMEHMALbHbLX,
T. €. ABIAETCS OCHOBOIOJATAIOIIUM JJIsI HAYKU M He oDbACHAeTCH depes
Apyrue TOHATHA. B sTOM cMbIcie MHQOPMAIIHA BCTAaeT B OAHH DAX
¢ TakuMu (PYHIAMEHTAJIBHEIMA HAYIHBIMHM IIOHATHAMH, KaK BEIIEeCcTBO,




NMoHaTue nipopmaumm

SHEeprud, IpoCTPaHCTBO, BpemA. OcMmuiciieHreM HWH(MoOpManuy Kaxk QyH-
JaMEeHTaJIbHOTO MOHATHA 3aHHMAaeTCA HayKa (hrmocodus.

Corynacuo oauo# n3 punococKux KOH-
unennuii, uHpopmayua AeaAemca CE0i-
cmeoM 8cezo CYu,ezo, BCEX MATEPUANLHBIX
obbexToB Mupa. Takas xoHmenmmsa uHbODP-
MaIW¥ Ha3bIBaeTcA aTpHOyTHEBHOM (HMHQOD-
Mamusa — arpubyT BCeX MaTepualbHBIX
o6bexToB). MH(MpOPDMATIHNA B MHUpPEe BOSHHKJA
BMecTe co Bceenennoii. C Takoi npeneibHO
IMHPOKOH TOYKH 3peHHHA, HH(MOPMAIUA IPO-
ABJIAETCA B BO3JEHCTBMH OZHHX OOBHEKTOB
Ha Apyrue, B U3MEHEHMSX, K KOTOpPBIM Ta-
KWe BO3JEHCTBUA NPHUBOJAT.

Hpyryo @uirocopcryio KoH-
HNEeNnui HHGOPMAIIHMY HA3HIBAIOT
dyaxumuonansHoi. CornacHo QyHK-
OHUOHAJTBHOMY IIOAXOAY, UHpopma-
YuUA NOABUNACH JUWDb C B03HUKHO-
GeHUEM HCU3HU, MAK KAK C6A3aHnd
¢ (PUHKUUOHUPOBAHUEM CILONCHBLY
CaMOOPZaAHUIYIOUWUXCA cucmen,
K KOMOpPbLLM OMHOCAMCA HCUBbLE
Op2aHU3MbL u yenogeyecKoe
obuecmeo. MoKHO elle cKasaTh
TaK: MHQoOpManya — 3TO aTpPHOYT,
CBOMCTBEHHBEIH TOJBKO KHEOM IpHUpoAe. 3TO ONUH M3 CYIIECTBEHHBIX
TNPHU3HAKOB, OTAEJAIOIINUX B IPHPOJE YKHBOE OT HEKUBOTO.

Tpereas ¢uiaocopckas KOHIENITHSA
uH(oOpMaluy — AHTPONOUEHTPpMUYecKad,
COIJIACHO KOTOPOH uH@opmayus cyuecm-
syem JUUb 6 Yes08e4eCKOM CO3HAHUU,
6 wenogevecrkom socnpuamuu. Uadopma-
LIHMOHHAA HeATebHOCTh NPHCYINA TOJBKO
4eJIOBEKY, IPOMCXOAHUT B COIHAJNBHBIX
cucremax. Cospaas MHOOPMAIIHOHHYIO
TEXHHUKY, YeJOBEK CO3JaeT HHCTPYMEHTHI
LA cBoell WHMOPMAIMOHHON JlesaATesIb-
HOCTH.




Uucdopmauus

Henass BeIGOD MeKAy pasIivMyYHBIMM TOUYKAMM 3DEeHH:A, HAAO IIOM-
HHTh, YTO BCAKAA HAYYHAA TEOpHA — JIHIIL MOJAeNbL OECKOHEYHO
CJIOXKHOT'O MHUDA, IOITOMY OHA HE MOXKeT OTPay{aTh €ro TOYHO ¥ B I0JI-

HOI Mepe.

Mo)XHO CcKasaTbk, YTO yHOTpebIeHHe IIOHS-
THA <«HMHQOPMAIHA» B IOBCEIHEBHOH KHM3HH
IPOMCXOMAT B AHTPOIOLEHTPUYECKOM KOHTEK-
cre. Ilisa ar060ro U3 HAC eCTECTBEHHO BOCIIPHUHU-
MAaTh WHPOPMAIHI0 KaK COOOImeHMA, KOTOPHIMH
obmenusaloTess Jiogu. Hampumep, cpeacTrsa
Maccoroil mHEGopManuu (CMW) npensasHadYeHBI
IJIs pacIpocTpaHeHHs COOOIIeHHI, HOBOCTEH
cpenu HaceJeHHsd.

Cucrema OCHOBHbIX MOHATUA

: IlonaTne nuopManum

Dunocodusn Ampubymuenas KOHYenyua:
undopmanua — sceobiree cBoiicTBo (aTpUOYT) MaTEPHH
DPYHKYUOHANbHAA KOHUYETLYUA:
uHpopManusa W uWHGOOPMAIMOHHBIE IIPONECCHl NPHCYIIH
TOJBKO JKUBOH IpUpoJe, ABJIAIOTCH ee DyHKIUEH
Anmponoyenmpuieckas KOHYENyua:
undopmanua u uHOQOPMAIHOHHBIE IIPOLECCHl NPHCYINH
TOJBKO YEJIOBEKY

Teopusn Pesynsrar paszsutus teo- | Mudopmanua — copepixaHue,

uagopmanuu | pun ceasu (K. Ilersox) 3aJI0)KeHHOe B 3HAKOBBIE (CHI-

HAJIBHBIE) ITOCTIEN0BATEIbHOCTH

Kubepnerura | Hccaexyer wundopmanu- | MadopMmanua — cogep:xaHue
OHHEIE NIPOIIECCHI B CHCTe- | CHTHAJIOB, IEPeJaBaeMBIX IO
max ynpasiaenusa (H. Bu- | kamamam cBssu B CHCTeMax
HEpP) yIpaBJIeHuH

Heiipo- Hsyuaer wnabopmanuon- | HadopMamua — cojepikaHHe

¢duznonorns | Hble IIPOIECCH] B MEXAHU3- | CHTHAJIOB 3JIEKTPOXHMHYECKOH
MaxX HEePBHOH JAeATeJbHOC- | IPHPOALI, MepeJaloliuXca II0
TH JXHBOTHOIO ¥ Y€JIOBEKA | HEPBHEIM BOJIOKHAM OPraHU3Ma

TeneTura Hsyuaer Mexanmsamel Ha- | HEdopMamus — copep:xanue
CIIeACTBEHHOCTH, HOJIL3Y- | FEHETHYECKOI'0 Koga — CTPYK-
eTcsd HOHATHeM «Hacaex- | Typbel moaexkya JITHE, Bxops-
CTBeHHAadA HHq)OpM&]IHH# IIHUX B COCTAB KJIETKH XHBOI'O

oprasusma




Mpepncraenenne nipopmaumm, A3biK1, KOGUPOBaAHUE

Bonpocekl u 3apaHua @

1. Kaxne CymecTBYIOT OCHOBHEIE (DHIOCO(CKHe KOHIENINE nHpopManun?

2. Kakas, ¢ Bame# TOYKH 3peHUs, KOHIENIIHA ABAAETCA Hanboaee BepHOMH?

3. Bnarojapsa pasBUTHIO KAKHX HAYK MOHATHE MH(DOPMAaIHUN CTAJO IIHPOKO
ynorpebiageMbim?

4. B raxux OHOJOTHUECKHX HAYKAX AKTUBHO HCIOJL3YeTCA IMOHATHE HH-
dopmamuu?

5. Uro Takoe HacJieACTBeHHAA WHpOpManua?

6. K xkaxoii mnocodckoil KOHIUENIIMKM, HA BaIl B3TIaAj, GaMiKe ymorpebie-
HHE TOHATHA HH(MOPMAalUH B reHeTHKe?

7. Ecnin mox mHGoOpMAanueidl MOHUMATHE TOJBLKO TO, YTO PACHPOCTPAHAETCS
yepe3 KHHUIY, DYKOIKMCH, IPOW3BeJeHHA HNCKYCCTBA, CPeACTBa MacCOBOI
uHpoOpManuu, TO K KaKoH (puaocodCcKoil KOHIENIIUN ee MOXKHO Oyaer oT-
HecTH?

8. CorsiacHbl JH BbI, 4YTO NOHATHEe HHMOPMAIMH HMeeT KOHTEKCTHBIH A
cmeica? Eciu a, TO HOKasKUTe 3TO HA IpHMepax.

gl o

§2
Mpepcrasnenme nHdopmauum,
A3bIKW, KOOAUPOBaHUe

W3 xkypca oCHOBHOH IIKOJBI BAM H3BECTHO:

» Hcropuueckoe pasBHUTHE 4YeJjioBeKa, (POpMHUpPOBaHHE UesoBedec-
KOTo o0IecTBa CBA3aHO C PA3BUTHEM DEYH, C MOABICHHEM H
pacupocTpaHeHHEeM fA3BIKOB. fIBBIK — 3TO 3HaAKOBasA cHcTeMa
IS IIpe/icTaB/IeHUs U nepegadu WHOGOPMAIIUH,

o Jlrofy cOXpaHAIOT CBOY 3HAHUWSA B 3alMCAX HA PA3IHYHBIX HOCH-
Tensax. Brarogapa sToMy 3HaHHWS NepefalOTCA He TOJBKO B IIPO-
CTPAHCTBE, HO ¥ BO BPEMEHU — OT IOKOJEeHUA K IOKOJIEHHIO.

e SspIKM OBIBAIOT eCTeCTBeHHEIE, HAIPHMEP PYCCKUIH, KHTaM-
CKHI, AHTJIMHACKHIH, B (QopMalbHEIe, HAIIDHUMED MaTeMaTH4ec-
Kasi CHMBOJIMKA, HOTHAA IPaAMOTA, A3bIKH IPOrPAMMHPOBAaHHA.

ITncbMeHHOCTS U KOOJHpOBaHHE mubopmalum

Ilox cioBoM «KOZMpOBaHME» MOHHMAIOT IPOLECC NPEeJCTABIEHUA
uHpopManuu, yA0OHBINA I ee XxpaHeHud u/miau mepegaun. Craemosa-
TeJIbHO, 3allCh TEKCTA HA €CTEeCTBEHHOM SA3LIKE MOMKHO pPACCMATPH-




Nudpopmauus

BATh KAK CIO0OCO0 KOAUPOBAHUA PEYH € MOMOINBI0 rpapUYecCKHX aje-
MeHTOB (0yKB, meporaudoB). 3aMUCAHHBIA TEKCT ABISETCS KOAOM, 3a-
KJII0YA0IuM B cebe cofep:raHne pedyd, T. €. HHDOPMAIIHIO.

Ilponece urenns TexKcra — 9TO OOPATHBIM IO OTHOINEHWIO K HHCh-
My OpOIEcC, TIPH KOTOPOM NHCBMEHHBIH TeKcT mnpeobpasyercd B
YCTHYIO pedb. YTeHne MOKHO HA3BATH JeKOJAMPOBaHHEM IHUCHEMEHHOTO
TexcTa. CxeMaTHYeCKH 5TH [Ba Ipolecca n3odpakensl Ha puc. 1.1.

MUCbMEHHbIA TEKCT —

YcTHana peub
Kopn

YcTHasa peub

KoavposaHue HexkoanposaHue

Puc. 1.1. Cxema nmepegauu nH@OpMAIIMHA ¢ HOMOINBI0 MTHCEMEHHOCTH

Cxema ma pmc. 1.1 THnDMuHA AJsA BCeX NPOIECCOB, CBA3BAHHEIX C
nepepaveil HHQOPMAIHH.

Iean 1 cmoco0bI KOTHPOBAHMUSA

Temeps o6paTiM BHHMaHHWe Ha TO, YTO MOMKET CyLIecTBOBATH MHO-
TO cHoco00B KOJAHPOBAHHS OGHOTO H TOTO YK€ TeKCTa Ha OJHOM H TOM
sKe AsbIKe. Hampumep, PyCCKHUii TEKCT MBI IIPDHBBIKJIHA 3alIACHIBATH C
IOMOINBI pycckoro amdasuta. Ho To ke camoe MOKHO clelaThk, HC-
noab3ya JaTHHCKUM aypasur. WHOrza Tax OpuUXOAWUTCA HOCTYIATH,
ormpaBiaa SMS mo mobunpHOMY TesnedoHY, Ha KOTOPOM HeT DYCCKHX
OYKE, WJIM BJIEKTPOHHOE ITHCBMO HA PYCCKOM A3BIKE 3a I'DAHUILY, eClH
y azpecara HeT pPYyCU(QHUIHPOBAHHOTO NPOrpaMMHOTO obeclmedeHHAd.
Hanpumep, dpasy «3apascTByii, goporoii Camal» npuxoguTes mUcaTh
rak: «Zdravstvui, dorogoi Sashal».

CymecTByeT MHOMKECTBO criocofos Koxuposanusa. Hanpumep, cme-
Hozpagus — OeICTPBIA cmocob 3anucu ycTHoM peun. CreHorpadusa mo-
ABWJIACH BO BpPEeMeHa, KOr[la He CYIIeCTBOBAJIO TeXHHKH 3BYKO3aIHCH.
Ko BIajfelu IWIlh HEMHOTHE CHEHANLHO OOydeHHBIE JIIOZH — CTe-
Horpaductei. OHM ychmeBajiM 3alMCHIBATE TEKCT CHHXPDOHHO C PedYBIo
BHICTYIAIOIIEro 4YejioBeKa. B cTeHorpaMme OAHMH 3HA4Y0K o0O3HagYaeTr
mejioe CJIOBO HMJH codeTanwe OyxkB. PacmmudppoBars (ZeKoAHPOBATEH)
CTEHOTPAMMY MOT TOJBKO caM cTeHOorpadmucT.




NpeactaBneHne nipopmaumm, a3biku, KoAUpoOBaHue

IlocMoTpHTE Ha TEKCT cTeHOorpam- 7 73 W// e

mel Ha puc. 1.2. Tam HanmmcaHo ciaeny- e P il zﬁz
omee: «['OBOPUTE YMEOT Bce JIIOAM Ha aa -
csere. Jlake y CaMbIX IPHUMHUTHBHBIX /
IIJIeMeH eCTh Pedb. SIBBIK — 3TO HEUTO
BCceoDOIllee W  caMmoe YeJ0Be4ecKoe,
YTO €CTH Ha CBeTe».

Mo:xs0 TIpHAyMaTE B ApPyrue CIo- Puc. 1.2. Cresorpamma
cobOBI KOAUPOBAHUSA.

TIpuBefeHHBIe IPUMEPE! HIIIOCTPHUPYIOT clejylolllee BaXKHOe Ipa-
BUJIO: O/ KOOUpOBaHus OFHOIL U MOl Jce uH(popmayuu mozym Obimo
UCNONb306aHbL PA3HBLE CLOCOOLL; UX 6bLOOD 3a6ucum om psada 06cmos-
menveme: yeau KoOUPOBAHUA, Ycrosuill, umeuwuxcs cpedcme. Ecan
HAO 3aMMCATH TEKCT B TEMIIe PeYH, JeJaeM 3TO ¢ IOMOIIbI0 CTEHOrpa-
¢un; ecam HaZO mepejaTh TEKCT 3a I'PAHUINY, MOJb3yeMCH JATHHCKUM
andaBUTOM; €CJH HAZO NPeACTaBHTh TEKCT B BHJAe, HNOHATHOM LA
rPaMOTHOTO PYCCKOIr'0 YeJIOBeKa, 3alMChIBAEM €ro mo MpaBHJIaM rpam-
MaTHKW PYCCKOTO A3BIKA.

Eme 0ZHO BajkHOE OOCTOATENLCTBO: 6bL00p cnocoba Kodupoearus
unpopmayuu moxcem OGblmb C683aH ¢ NpednonazaemvlM CRocobom ee
ob6pabomru. O6cyiuM 5TO HA NpUMepe IpeAcTaBlIeHuA Yuce]a — KOoJau-
yecTBeHHOH HHpopManuu. Mcnoib3ys PYCCKHH al(aBUT, MOMXHO 3a-
OHMCATH YMCJIO «TPHUANATH NATH». Mcmonbsys e anGaBHUT apabckoit
IecATHYHON CUCTeMEl cumcjeHus, nuimeMm: 35. IlycTe BaM Hajgo mpo-
usBecTy BeramciaeHud. CKa)kUTe, Kakas 3allChk yAoOHee JJisi BEHIIIOJ-
HEHHS DACUYETOB: «TPHUALATH HATH YMHOMXKHTL HA CTO ABAALATH CEMBb»
uaa «35 x 127»? QueBuAHO, 94TO [Js [EPEeMHOXXEHH:A MHOIO3HAYHBIX
ymces Bl OyJeTe M0Ab30BATHCA BTOPOH 3alMChHIO.

BaMeTHM, YTO 9TH [Be 3alNCH, JKBHBAJICHTHBIE IO CMBICIY, HC-
HOJB3YIOT pasHble A3BIKH: IepBafd — ECTeCTBEHHBIA DPYCCKHH ABBIK,
Bropas — (OPMAJNLHBIH A3BIK MATEMATHKM, He HMEIOIMH HAIMO-
HaJbHOH IpHHAaLIeXKHOCTH. Ilepexol OT IpeACTABIeHNA Ha eCTeCTBeH-
HOM f3bIKe K IPeACTABICHHIO Ha (GOPMAaJILHOM sBBIKE MOXHO TaKiKe
paccMaTpWBaTE Kak KoAupoBaHue. JeloBeKy YAOOHO HCIOJIB30BATH
A/ KOAMPOBAHUS YHCEJ AeCATHYHYIO CHCTEMY CYHCJIEHHA, a KOM-
IBIOTEPY — ABOHMYHYIO CHCTEMY.

IITupoko HCOOAB3YEMBIMH B MH(OPMaTUKE (POPMATBHBIMH A3bIKA-
MH SBISIOTCH ASLIKH IPOTPAMMHDOBAHUA.

B HEKOTODHIX CJIy4aAX BO3HHKAET IOTPeOHOCTH 3aceKpeYHBaHHA
TeKcTa COODIeHUS WIM JOKYMEHTAa, AJS TOTo 4TOOBI ero He CMOIVIH




Uudopmauna

OPOYMTATE Te, KOMY He IOJIO}KeHO. DTO HA3EIBAETCH 3AUUMOIL 0m He-
CAHKYUOHUPOBAHHO20 Gocmyna. B TakoM ciayuae CeKpeTHBIH TEKCT
mudpyerca. B naBHue BpemeHa mu@poBaHUE HASHIBAJIOCH TAWHO-
nuceo. lllndpposanne npencrasiser coboii mMpomece NpPeBpAIeHUST OT-
KPBITOI'O TEKCTa B 3alindpoBaHHEIH, a Jemudporanue — Ipouece o0-
paTHOro npeobpa3oBaHMA, IPH KOTOPOM BOCCTAHABIHMBAETCA MCXO-
velii  TexkcT. IllmbpoBaHme — 23T0 TOe KOAWMpPOBaHHWE, HO C
3aCeKPEeYeHHBIM METOAOM, U3BECTHBIM TOJBKO MCTOYHHKY M ajpecary.
Merogamu mudposanns saHUMAaeTCs HayKa KPUITOrpadus.

Heropus TeXHHYECKHX ¢nOCO60B KomMpoBasus uuGOpMALHT

C mosBleHMeM TeXHUYECKHX CPEACTB XpaHEHHA W Iepejadyd WH-
(dopManuy BOSHHUKJIM HOBBle HAEH W NpPHEeMBl KoAupoBaHUA. IlepBhIM
TeXHUYECKHM CpeACTBOM Ilepefauyu wuHGoOpMa-
MK Ha paccTosiHue cTaja Tejerpad, usobperen-
Helii B 1837 roamy amepuranumem Coamiosimem
Mopaze. Tenerpaduoe coobireHue — 3T0 IOCHIE-
IOBATENBLHOCTD 3JIEKTPUYECKHX CHI'HAJIOB, Iepe-
flaBaeMas OT OJHOro TejerpadHOro ammapara
[0 TpOBOJAaM K JAPyroMy TejerpadHOMYy amnma-
paTy. 9TH TeXHHYeCKHe 00CTOATENLCTBA IIPHUBE-
au Mopse K HIee HMCIOOIB30BAHHA BCEro ABYX

BHIOB CHUTHAJIOB — KOPOTKOrO U AIWHHOTO —
JJI KOAMPOBAHHSA COOOIIEHUsA, NepeaBaeMoro

CoMio0ais DOurmy 0o JTUHUAM TejerpadHoii CBA3H.
Bpuz Mopae Takoii cmoco6 KogupoBaHHA NOJYUMJ HA-

(1791-1872), CIITIA 3paHue asbyxum Mopsze. B Heil kampas 6yksa
andaBuTa KOJUDPYETCSA I0CJIef0BATeIbHOCTERIO

KOPOTKHX CHI'HAJIOB (TOYeK) M JIMHHBIX cUrHaIOB (Tupe). Byksnl or-
JAeNATCA APYT OT Apyra nays3aMH — OTCYTCTBHEM CHUI'HAJIOB.

B rabnune Ha puc. 1.3 nokasana asbyxa Mopse NIPHMEHHTEILHO
K pycckomy ajgbdaBury. CenuanbHbIX 3HAKOB IPEIIMHAHUA B Hell HeT.
Hx 00bIYHO 3aIHCHIBAIOT CJIOBAMH: «TUK» — TOYKA, «3IT» — 3aIATafd
B T. ..

CaMbIM 3HaAMEHUTHIM TejerpadHBIM cooBIIeHUEM SBJISIOTCS CHI-
nHan Gepcreus «SOS» (Save Our Souls — cnacure mamm gymu). Bor
KaK OH BBIIVIAOHUT B Koje asbyku Mopse:

Tpu Touxkm obosHauaioT GykBy S, Tpu THpe — GyxBy O. JIBe may-
3Bl OT/ENAIOT OYKBEI APYT OT ApPYra.




MNpepcTtasneHue nHdpopmaumm, A3blK1U, KOgUpoBaHue
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Puc. 1.3. Kogosas Tabauna asdbyxu Mopae

XapaxTepHO# oco6eHHOCTHIO a30yku Mopse aBaseTCA epeMeHHaA
IJIAHA KOZA DPasHbIX OYKB, mosroMy Ko Mopse Ha3EIBAIOT HEPABHO-
MepHbLM Kodom. ByKBBI, KOTODBIE BCTPEUYAKOTCA B TEKCTe Yallle, AMe-
10T GoJiee KOPOTKMiI Ko, ueM peaxue OyxkBbl. Hanmpumep, xox GyKBbI
«E» — oznHa Touka, a Kox OykBel «'b» COCTOMT M3 IIecTH 3HAKOB. 3a-
yem Tak caenaHo? YUrobwl cokpaTuTh AJIMHY Bcero coobmenusa. Ho
¥3-3a NepeMeHHOil AIMHL Koja GyKB BO3HHKaeT mpobieMa OT/AeJIeHUs
OYKB Apyr oT Apyra B Tekcre. IloproMy IPHMXOAUTCA AJIA pPasieleHH:A
HCIIONB30BaTh Nay3y (mpomyck). CiaemoBaTensHO, TelerpadHbli anda-
BuT Mop3e fBIseTCsd TPOMUYHBIM, TaK KAK B HEM HCIOJB3YeTcA TPHU
3HAKa: TOYKa, THpe, IPOIyCK.

PasromepHotiit menezpagnuiii K00 GbLI H30-
operen ¢pannysom iKamom Mopucom Bomo B
koHne XIX Bexa. B HeM HMCIOJB30BANOCE BCETO
OBa BAJA cMrHaJioB. HeBa)kHO, KAK MX Ha3BaTh:
TOYKA U THpEe, ILJIIOC U MUHYC, HOJIb U eTUHHIIA.
9To ABa OTJUUAKIHXCA APYr OT APyra 3JeK-
TPHUYECKHX CHI'HAJA.

B xoze Bomo gnmHa KOZOB BCeX CHMBOJIOB
amdaBUTa OAMHAKOBA M paBHA NATH. B TakoM
caydae He BO3HHKAaeT mopobyeMsl OTAeJIeHHA
6ykB ADYyr OT Apyra: Ka)jas NOATepKa CHTHA-  3tay Mopuc DMuUIb
JIOB — 3TO 3HAK TEKCTAa. Bogo (1845-1903),

DpaHIUA




Mudbopmauus

Kod Bodo — amo nepevlit 8 ucrmopuu mexnuxu cnocob 080uiHozo
Koduposanus ungopmayuu. Bnarogapa umee Bomo yaanock aBToMma-
TH3HPOBATH NpPOIECC Iepefaud H IreuaTu OYKB. BELI co3pmad xiaBmIm-
HBI TenerpadHBIA anmapar. HaaTwe KJIaBUIIH c OIpefeleHHON
6yKBOH BHIpDAOATHIBAET COOTBETCTBYIOINWI HNATHHMIYJILCHLIH CHUTHAI,
KOTOPLIN NepefaeTcd IO JHHUH CBA3H. lIpuHUMaOniui anmapar moj
BO3/IeiCTBHEM JTOr0 CHIHAJIA IeYATAeT Ty Ke OYKBY Ha OyMascHOI
JeHTe.

W3 Kypca HHGOODMATHKH OCHOBHOM NIKOJLI BAM H3BECTHO, YTO B
COBPEMEHHEBIX KOMIIbIOTEpax A KOJHPOBAHHA TEKCTOB TaKiKe IpH-
MEeHAETCHA PaBHOMEDHEBIH NBOMYHBIN Koxa. lIpo6iaemsl KoampoBaHHS
uHGOPDMaNHK B KOMIBIOTEpPE M IIPH Iepefade NAHHBIX II0 CETH MBI
PacCMOTPHM HECKOJBKO IO33Ke.

CuctemMa OCHOBHbBIX NOHATUA

Tpencrasnenue undgopmamum

fAspixH npexcraBaeHns naGopManun

EcrecTBenHbIE: DopManbHBIE:
PYCCKHI, KHTAlCKHUIA, A3BIK MaTeMaTHKH, HOTHAA rpaMoTa,
aHTIHHACKUH | Ap. A3BIKH IPOrPAMMUPOBAHUA U JP.
Kopuporanue
IMenu koduposanus
Sacexkpeuu- | BricTperit Ilepenava mo rexHuYe- BrimosHeHIE
BaHUE UH- cmocob CKHM KaHAJIAM CBA3H MaTeMaTHIYeCKUX
opmanuu 3alUCH BBIYHCIEHUN
IMTugposa- Cmemno- Tenezpagrviii K00 Cucmembl cHucreHUA
Hue zpaus
Anroputmer | Onus Kog Koxg Bomo: | Ina PIKIE
KPHITOrpa- | 3HAK — Mopse: PaBHOMED- | YeJIOBEKAa: | KOMIIBIOTEe-
buu CJIOBO HJIH | HEPABHO- HBIH, JBOUY- | JECATHY- |pa: HBOWY-
COYeTAHME | MEepHHI, HEIIT KO Hadg C. C. |HasdC. C.
OyKB TPOUYHBIH
KOX




UamepeHue nidpopmaumn. AndasuTHbIA NOAX0A

Bonpochb! u 3apgaHusa

1. YeM OTIMYAIOTCH ECTECTBEHHLIE A3BIKH OT (OPMANBHBIX ?

2. Kak BBI AyMaeTe, JAaThIHb — 9TO €CTECTBEHHEIH MIH (POPMANBHBIH AZLIK?

3. C kakuM (GOpPMAJIBHBIM A3LIKOM POrPAMMHDPOBAHUA Bbl 3HAKOMBI? [l
Yero oH OpefHasHaYeH?

4. Yto TaKoe KOJUPOBAHNE M AeKOoAupoBaHue?

5. OT 9ero MoOKeT 3aBHCeTh CIIOCO0 KOAUPOBAHUAT

6. B uem npenmymectso koa Bozo mo cpasHenmio ¢ koxom Mopae?

7. B uem mpermymiecTBo Kona Mopse 1o cpaBHeHHIO ¢ Kojiom Bozno?

§3
UamepeHue nHpopmauumu.
AndaBuTHbIA noaxon,

Bompoc 00 M3MepeHHH KoJuduecTBa MHMOPMAaIHMK ABISETCA OYEHDb
BajKHBIM KaK [/ HAYKHW, TaK W JJfA ODpakTHKH. B camom jeie, eciu
uHpopManua ABIAETCSA IPeAMeTOM Halleil JeATeJIbHOCTH, MBI €€ Xpa-
HEM, IepejaeM, IpHHIMaeM, oopabareiBaeM. IloaTomMy BaxHO HOroBO-
puthca o cmocobe ee M3MepPEeHWdA, IIO3BOJAIOIEM, HANIDHMED, OTBe-
THTH HA BONPOCHI: ZOCTATOYHO JIA MECTA Ha HOCHTeNe, 4TOOBl pasmec-
THTE HYMXHYK HaM uHDoOpMamuic, HIX CKOJIBKO BDPEMEHH
norpebyercs, 9ToOLI epefaTh ee 0 MMEOIIeMyca KaHaly cBasu. Be-
JIMYAHA, KOTOpPad HAC B 3THX CHTYAIHMSAX WMHTEpecyeT, HasbIBaeTCA
o6bemom mH(pOpManuu. B Takom ciydae ropopar o6 aadasHTHOM,
Ui 00'beMHOM, IIOAX0Ze K H3MepeHnI0 HHpopManum.

AndaBuTHBIA [OAX0J K M3MepeHHI0 HHGOPMAIMK IDHMEHAETCH
B IH(PPOBLIX (KOMIIBIOTEDHBIX) CHCTEMAX XpaHeHHA H Iepefadu UHPOp-
MaruHi. B 3THX cHCTeMax HCHONL3YeTCs JBOMYHEIN CIIocod KOAMpOBAHUSA
uapopmanpu. [Ipu ambaBUTHOM HOAXOJe IJIA OIpeAeseHus KOIWIecT-
Ba mHbDOPMAIMY WMeeT 3HadYeHHe JHUIIL pasMep (00beM) XpaHHMOIO H
nepefaBaeMoro Kozxa. AJGaBUTHBINA IOAXOA eIlle HA3BIBAIOT O0BEeMHBIM
nogxogoMm. M3 xypea maEdpoOpMaTHKH 7—9 KiaccoB Bbl 3HaeTe, UTO €CJIH
¢ MOMOINBIO i-PA3PSAIHOTO JBOMYHOTO KOJAa MOJKHO 3aKOJAHMpPOBaTH ayda-
BHUT, cocTroamuii ua N cumsonos (rae N — mejias CTeleHb JBOHKH), TO
STH BeJIMUMHBI CBA3AHLI MEeXAY coboii mo opmyie:

2'=N.

Yucmo N HassiBaeTCs MOIHOCTHIO ajidaBHTA.




Uudpopmauma

Ecnu, manpumep, i = 2, TO MOXXHO IOCTPOHTHh 4 AByXpaspamHbIe
KOMOMHAIIMM M3 HyJel H eNWHHI], T. e. 3aKOAMpPOBATH 4 cCHMBOJIA.
IIpu i = 3 cymecTByeT 8 TpexpaspAAHBIX KOMOMHAIHMH HyJeHd M egu-
HUI (KogupyeTcs 8 CHMBOJIOB):

i=2: |00 01 10 11
i=3:/000 |001 (010 |O11 |100 |101 |110 |111

Anrnuiicknii andasuT cogepkur 26 Oyks. IiA sanmcu Texcra
HYXXHBI ellle KaKk MHHHMYM IIIeCTh CHMMBOJIOB: mpobej, TOUKa, 3ans-
Tasg, BOIPOCHTE/NbHBIA 3HAK, BOCKJIHIATENBHLIN 3HAK, THpe. B cymme
IOJyYaeTcA paclIupeHHbIH aathaBAT MOIMHOCTHIO B 32 CHMBOJIA.

ITockonsKky 32 = 2%, Bce CHMBOJLI MOKHO 3aKOJHWPOBaTh BCEBO3-
MOXXHBIMH HOATUPA3PANHBIMHA ABOMYHBIMH Komamu ot 00000 mo
11111. IMeHHO NATHPAa3PALHBLIA KOJ MCIOIb30BAJICA B Telerpa@HbBIX
annaparax, noasuBmuxca emie B XIX Bere. TenerpadHsiil anmapart
IpH BBOJe IePeBOAWJI aHIVIMUCKHI TEKCT B ABOWYHBINA KO, IJIWHA KO-
TOpOoro B 5 pa3 GoJible, 4eM JJIHHA HCXOJHOTO TEKCTAa.

B nBonyHOM Kofe Kaxaas nepouwdHas uudpa HeceT oaHy eanHuly UHGop-
Mauwmu, Kotopas HasbisaeTcsa 1 6uT.

BuUT aBngeTCA OCHOBHOW eAVHULER M3MepeHUs nHbopMaLmi.

JImHa IBOMYHOIO KOZA, ¢ IIOMOIILI KOTOPOTO KOAUPYETCHA CHM-
BOon ajipaBHTa, Ha3bIBaeTCA WHMOPMAIMOHHLEIM BECOM CHMBOJIA.
B paccmMoTpeHHOM BEIIIE HpUMepe MHGOPMAIHOHHEIA BeC CHMBOJIA
pacHI¥pPeHHOT0 AHTIHUHCKOTO al(aBUTa 0OKa3aJicid PABHBIM 5 OHTaM.

Hrugopmayuonnwviii o6sem mexcma ckaadviéaemcs u3 uHpopma-
UUOHHbBLX 6€C08 6CeX COCMABAANULUX mekcm cumeonos. Hanpumep,
agrauiickuil Teker U3 1000 cumBoJIOB B TeserpadHoM coobineHun Oy-
aer uMeThk uHpopMmanuoHHb 06beM 5000 6mTOB.

AndasuT pycckoro sisblka BKIOUYaeT 33 6ykBel. Ecau K Hemy 1o-
0aBHTH elle HDOGEJI H IATH 3HAKOB IIPpEeIIMHAHHA, TO NOJIYYHUTCA Haﬁop
u3 39 cumBonOB. [[JIA JEOMYHOrO KOAMPOBAHUS CHMBOJIOB TAKOI'O AJI-
daBuTa DIATHPA3PAJAHOrO KoJa yike HemocraTodHo. HysKeH Kak MHHH-
MyM 6-paspagasii kox. ITockonsky 26 = 64, ocraerca emie peseps A




Uamepenne nHidopmauun. AndaBuTHbIA Noaxon

25 cumsosos (64 — 39 = 25). Ero MoXHO HCHOJB30OBATE AJMA KOAMPO-
BaHMUA NHU@P, BCEBOZMOYKHEIX CKOOOK, 3HAKOB MaTeMaTHYeCKHX OIle-
panuii M APyruX CHMBOJIOB, BCTPeYalONMXCA B pycckom Texcre. Cie-
JOoBaTeJbHO, MH(GOPMAIHOHHLIA BeC CHMBOJAa B PACIIMPEHHOM pycc-
kKoM audapuTe Oyger paseH 6 OGmram. A texcrt ms 1000 cumBosOB
6yaer umers 06sem 6000 GuToB.

Hrak, ecam i — HNHQOPMAIIMOHHEIN Bec cHMBoJa ala(aBHTa,
a K — KoJIu4ecTBO CHMBOJIOB B TEKCTE, 3allMCAHHOM C IIOMOIIBIO 3TO-
ro ampasura, TO MHGOPMAUMOHHBEIH 00BeM I TexKcTa BBIDAKAETCH
¢dopmynoii:

I =K xi(6utos).

Wnes mamMepeHusA KoawdecTBa mHGOpMaUMN
B COOOINEHUH Yepes3 AJIHHY ABOMYHOTO KOJa 9TO-
ro coolImeHMsA NIPHHALJIEXKHUT BHIJAIOIIEMYCH
poccuiickoMy MaTeMaTHKY Anzapeio Hukonaesu-
yy Koamoropory. Cornacio KoiMoropory, Ko-
JIAYecTBO HH(pOpPMAIIMH, coIepiKamieecss B TeK-
cTe, OIpejeJserci MHHHMAJLHO BO3MOMKHOH
OJIAHOM JOBOMYHOI'O KoOja, Heobxoaumoro mjis
[IpeJCTaBJIEHUA 5TOTO TEKCTA.

IOnsi ompepesiennsa MHGOPMAIMOHHOTO Beca A. %01350311380;@08
CHMBOJIA IOJIE3HO 3HATH P MedblX CcTeneHel ( )

Poccusn
ABOMKH., BOT KaK OH BBITVIANHUT B AHAIIa30HE OT
21 g0 210;
i 1 9 3 4 5 6 ¥ 8 9 10
of 2 4 8 16 32 64 | 128 | 256 | 512 | 1024

ITockonsky MomgHOCTs N andaBuTa MOXKET He ABIATHCA MEJI0H
CTEeNeHbI0 ABOMKHM, HH(OOPMAIIMOHHBIM BeC CHMBOJIa ajdaBuTa MOIL-
HocTH N ompefaenseTcd ciaeAyiomuM obpaszom. Haxonurea Gamxaiimee
K N 3HaueHHe BO BTOPOH cTpoke Tabauukbl, He MeHbImee yeM N. Coor-
BETCTBYIOILlee 3HAYEHMe i B IepBOil cTpoKe OyaeT paBHO MHGMOPMAIH-
OHHOMY BeCy CHMBOJA.

IIpumep. OnpegennM HHGOPMALMOHHEIA Bec cuMBoia audaBuTa,
BKJMOYarOmero B cefd Bce CTPOUHBIE H IIPOIHCHBIE PYCCKHEe OYKBBI
(66); uudps: (10); sHaku npenuHaHUA, CKOOKHU, KaBeuKH (10). Beero
moayuaercsa 86 cuMBOJIOB.




Mudopmauun

Iockonsry 2% < 86 < 27, madopManuoHHLIH Bec CHMBOJOB JaH-
HOro ajadasuTa paBeH 7 Ouram. ITO O3HayaeT, 4To Bece 86 cumBoIOB
MOXKHO 3aKOJUPOBAThH CEMUPA3PANHBIMA JBOHYHBIMH KOJAMH.

Jna qBOMYHOrO IpeAcTABAEHHS TEKCTOB B KOMIBIOTEDE Uallle BCe-
TO HNpHMeHAEeTCA BOCEMHUDPA3pAAHBIN KoJj. C MOMOIIBEI0 BOCEMHPA3DPAL-
HOT'O KOJla MOYKHO 3aKOZHpOBATE andaBuT u3 256 cHMBOJIOB, OCKOJIb-
Ky 256 = 28. B craEzapTHYI0 KOAOBYI0 Tabnuiny (Haupumep, MCIIOJb-
gsyemyio B OC Windows mrabauny ANSI) mnomemjaiorca Bce
HeoOXOAMMbIe CHMBOJIBI: AHTJIMHCKHE H PyCCKHe OYVKBEI — IPOIMHUCHEIE
M CTPOYHEIE, IHU(PHI, 3HAKKM OPENUHAHWS, 3HAKH apupMeTHUECKUX
omnepamuii, BCEBOSMOKHEIE CKOOKH H IIp.

Bosee kpynuoii, yeM OUT, efuHHIEH H3MepeHHd MH(MOPMAIHH AB-
naerca Gaur: 1 6aiim = 8 6umos.

0 MHdopmaumoHHblit obbeMm TekcTa B MNamsaTi KOMMbOTEPa WU3MepseTcs
B 6aiitax. OH paBeH KONM4ECTBY CUMBOJIOB B 3annCK TEKCTA.

OpHa cTpaHuMna TeKceTa Ha Jucte opmara A4 Kerna 12 ¢ ogumap-
HBEIM HHTEDBAJIOM MEKAY CTPOKAMH B KOMIIBIOTEPHOM IIPEACTABIEHHUH
oyzer umers 00bem 4000 GaiiToB, Tak KaK HA HeH IOMeIaeTcs IIPH-
mepuO 4000 3HaKOB.

ITommMo OuTa B Oadita, Ans uaMepeHHA WHOMOPMAIUHA HCIOIBL3Y-
10TcA ¥ DoJiee KPYITHEIE eUHHAIIEI:

1 K6 (kmuobaiit) = 210 Gaitros = 1024 Gaiira;

1 M6 (mera6aiit) = 210 K6 = 1024 K6;
1 I'6 (rurabaiit) = 210 M6 = 1024 M6;
1 T6 (Tepabaiit) = 210 I'6 = 1024 TI'6.

O6wem TOii :Ke CTpaHHNEBI TeKcTa OyAeT paBeH NPHOIA3HTENILHO
3,9 K6. A kaura uz 500 Takux cTpaHWI 3aiiMeT B IIaMATH KOMIILIOTE-
pa npumepso 1,9 M6.

B romneomepe n100bie 6udbl UHGOPMAYUU: MeKCMbL, YUCLA, U30-
6paxceHusn, 36YyKu — npedcmasnsiomces 8 opme déounrHozo Koda.

0 06vem mHpopmaumn nNioboro Buaa, BblipaXeHHbll B 6uTtax, paBeH onvHe
LOBOUYHOIO KOAa, B KOTOPOM 3Ta MHdOopMaLMa npeacraeneHa.

—




Uamepenne nidpopmauun. AndaBuTHbin noaxon

Cucrema OCHOBHbBIX NOHATUA

Hsmepenue nmbbpmam. Aaq;amm:ﬁ (oﬁ‘wmﬁi)mog

IIpumenseTca B HU(POBLIX CHCTEMAX XPaHEeHUA | TTepefady HHQOpMAanun

Ob6sem ungopmayuu paser diune 060uuHozo Koda

OcuoBHas epuaUIAa: 1 6UT — OJUH paspsa] ABOHMYHOI'O KOJA

HNuadopManuoHHLIH BeCc CHMBOJIA
(i 6uroB) andasuTa MOLIHOCTEIO N
oTnpenesisieTcs U3 YPaBHeHHUA:

2'=M, rne M — 6amxatimas Kk N
CBepXYy [eJias CTelneHb ABOHKY

HUudbopManuoHHEIH 00beM I TeKcTa,
cogep:xamero K cuMBoJIOB:

I=K i 6uros, rie i — mAGOPMA-
LMOHHBIN BeC OJJHOT'O CHMBOJIA

IlpousBoaHEbBIE € MHUIIBI

Baiir KnnoGaiit (K6) | MerataiT (MG) | T'ura6aiit (I'6) | TepaGaiir (T6)
1 Gaiit = [1K6 = 1 MG = 1716 = 1T6=
8 6utos | 1024 Gaitra 1024 K6 1024 M6 1024 M6

Bonpocsl n 3apgaHua

1.
2.
3.
4.

5.

10.

. CKOIBKO CHMBOJIOE COJEpPXHUT coobIneHue,

Ectb 11 ¢BA3b MeXAY aNdaBHTHBEIM HOAXOAOM K H3MepeHHI0 HHGbOpMA-
U | cojepaxanueM uHGOpManun?

B yeM MOXHO H3MEPHTh 00beM MTHCHMEHHOI'0 NJIH IeYaTHOro Texcra?
OnennTe 00'eM OTHOH CTPAHHAIEI JaHHOTO ydeOHMKA B GalTax.

Yro Takoe OHT ¢ mosuuuu andaBETHOrO IOAXOAA K M3MepeHuo uHbOp-
Manuu?

Kax onpegenserca mabopManuoHHBIH 00beM Texcra nmo A. H. Konmoro-
posy?

. Karxoit nadopManuoHHBIA Bec HMeeT Kaaad 6yKBa pycckoro andasura?
. Kaxmne efWHHANEI HCIOAL3YIOTCA AJIS U3MepeHHA o6beMa WHDOPMAIUK HA

KOMIBLIOTEPHBIX HOCHTEIAX?

Coobnienne, sanucasHoe OykBaMu M3 64-cuMmBonbHOTO andaBuTa, Comep-
sxuT 100 cumeosnor. Kakoil 06beM uHDOpPMAIMHA OHO HeceT?

3aNHCAHHOE C TIOMOIIbIO
16-cumBospHOrO andasura, ecan ero o6eem cocrasnser 1/16 M6?
Coobmienne sanumMaer 2 crpasunsl B cogep:xkuTt 1/16 K6 mudopmanun.
Ha xampoii crpanune 256 cumsonos. KakoBa MOIIHOCTE MCOOJIbL3YEMOI'O
andasura?

)
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Uudopmauuns

11. BoszeMuTEe CTPaHHILY TEKCTAa W3 JaHHOTO ydyeOHMKa M moacuuTaiitTe WH-
¢opManuoHHEIE 00BEMEI TEKCTa, IIOJydYaeMble DY KOAUPOBAHHM ero ce-
MHpPas3pAAHEIM ¥ BOCEMHPASPAAHBIM Koxamu. PesynbTaThl BHIDA3HTE B
KuaobaiiTax u mMerabanTax.

§4
U3amepeHne nHndpopmauumn.
CopnepxarenbHbin NOAXOA,

HeonpeneieHHOCTh 3HAHAA M KOJHYECTBO HHDOpManun

ConepaxaTelbHbIH MOAX0N K M3MEPEHHIO HHOOPMAIINY OTTATKHABA-
eTcd OT oIpefeeHHs MHPOPMAIIMM KaK COIep:KaHWdA CcoOoOImeHUd, HOo-
JIy4aeMoro dejoBeKoM. CYIIHOCTH COAEPIKATEIbHOTO HMOAXOAAa 3aKJII0-
yaeTcd B caeAyIomieM: coobimenue, nHGopMupyiomniee o6 mcxoge KakKo-
TO-TO COOBITHA, CHEMAaEeT HeolpeAeJeHHOCTh 3HAHUA UesioBeKka 006 aToM
COOBITHH.

Yem 00nbUle NePBOHAYANbHAA HeonpedeleHHOCMb 3HAHUA, MeM
fonbuie uHpopMmayuu Hecem coobuierHue, CHUMalujee amy Heonpede-
JLEHHOCMb.

IIpusegem npuMepsl, HIJIOCTPHPYIOIINE JaHHOE YTBEDKICHHE.

Curyanus 1. B Bam kiacc HasHaueH HOBHIM yuHTelb HHGOPMATH-
KW; HA BOIPOC «JTO MY:KUYMHA WIH KeHI[UHA?» BaM OTBeTHJIH:
«MyskunHAa» .

Curyamus 2. Ha veMmnuoHaTe cTpadbl no QyTOoNy Hrpagd KOMaH-
abl «IuHaMo» u «3eHHT». VI3 CIOPTHBHBIX HOBOCTEH MO PajHO BhI
y3HAaeTe, YTO MIpa 3aKOHYHIACh nobenoii «3eHUTa».

Curyauus 3. Ha Beibopax Mapa ropoza GBLIO IIpeACTaBIeHO YeThipe
raugugara. Ilocsie moxBeeHMSA WTOTOB I'OJIOCOBAHMSA BEI Y3HAIH, YTO
usbpas H. H. Hukurus.

Bomnpoc: B KaKo#i U3 Tpex CHTYalWii MOoJy4eHHoe coobIneHue Hecer
Gonbmre nHEGOPMATTHA?

HeonpeneleHHOCTh 3HAHUA — 9TO KOJHYECTBO BO3MOMKHEIX Bapu-
AHTOB OTBETA HA MHTepecoBaBIIMI Bac Bompoc. Eme MOXHO CKasaThb:
BO3MOXKHEIX HCXOJOB cOOBITHA. 31eck coObITHE — HANPHUMED, BRIOOPHI
Mapa; ucxon — BeIOOp, Hanpumep, H. H. HuxkuTtuaa.

B nmepBoii cutyanuu 2 BapMaHTa OTBETA: MY:KUHHA, JKeHIIHHA; BO
BTOPOM CHTyamuu 3 BAPDHAHTA: BBHIMIDAJ «3€HHT», HAYbA, BBEIMI'DAJIO




Uamepenune nupopmauuun. CoaepxartenbHbii nogxon,

«luaamMo»; B TpeThell cuTyanum — 4 BapuaHTa: 4 KaHJUAATa Ha IOCT
Mapa.

CornacHo AaHHOMY BBHIIIIE ONpeJeJIeHHIO, HauboJIbIIee KOJIHUYIECTBO
nHpoOpMan Uy HeceT cooOIeHMe B TpeThed CHTyal MM, NOCKOJBKY He-
OnIpenejyieHHOCTh 3HaAHHUA 00 Hcxonoe COOBITHSA B 3TOM ciay4dae ObLIa Han-
GoJIbIIIei.

B 40-x romax XX Beka mpobseMa H3MepeHHUA
nHbopManmuu OblIa pelleHa aMepHKaHCKUM yde-
HBIM RJIO,D;OM IIleEHOHOM — OCHOBATEJIEM meopuu
un@popmayuu. Cornacao Illemnony, wuHbopMma-
IOHUA — 3TO CHATAA HeONpeIeleHHOCTh 3HAHUA de-
JoBeKa ob HCXO0de Kaxoro-To CODBITHS.

B Teopun HH(OPMANUU eJMHHUIA H3MEPEHU: Rlllﬁgﬂi?;gm
HH(DOPM&IIHH onpeneadeTcda cleayIoniuM 06p&30M. (1916—2001)

CoobueHne, yMeHbLUaoLWee HEONPeAeneHHOCTbL 3HaHusa 06 UCX0Ae HEeKOo-
Toporo cobelTUs B ABa pasa, HeceT 1 6ut uHdopmaumu.

CornacHo 3TOMY OIIpegeJIeHuI0, COODIeHue B MEPBOM M3 OIIMCAH-
HBIX cHUTyanui HeceT 1 6mT uHOpPMAINH, NOCKOIBKY H3 ABYX BO3-
MOKHEIX BAPHAHTOB OTBeTa OBLI BHIOPAH OJHH.

CiemoBaTeIbHO, KOJHYECTBO MH(GODMAIIHNH, IMOJYUEHHOE BO BTOPOIi
1 B TPEThEH CUTyalluax, OoJibine, yem oauH O6uT. HO KaK M3MEPUTH 3TO
KOJIM4ecTBO?

PaccmoTpum emme ogvH mpuMep.

VueHHK Ham@cajl KOHTPOJBHYIO IO MWH(MOPMATHKE W CIPAIIHBAET
VUNTEJHA O MOJIydeHHOoI oleHKe. OIleHKAa MOXKeET OKa3aThCHA JII000M: oT
2 no 5. Ha 4uto yuHTenb OTBedaeT: «yraZail OIeHKY 3a JABa BoIpoca,
OTBETOM Ha KOTODbI€ MOKeT OBITE Tonbpko ga" mam Her ». Ilomymas,
ViUeHHK 3a1aj mepBbld Bompoc: «OieHkKa BbIle TPOHKH?». «a», —
OTBeTUN yuuTesb. Bropoil Bompoc: «3rto narepka?». «Her», — orse-
THUJ YYHUTENb. YYEHHUK HOHAJ, YTO OH HOJYYHJ dYeTBepKy. Kakas Obl
HH OBLIA OLEHKA, TAKKM cnocobom oHa Oyzer yragaHal

IlepBoHauyanbHO HEONPENEJEeHHOCTh, 3HAHHUA (KOIMYECTBO BO3MOMK-
HBEIX OIIeHOK) Onlna paBHA deThipeM. C OTBeTOM Ha KaXKABI BOIIPOC He-
OLpe/IeIEeHHOCTh 3HAHMA YMEHBIIAJIach B 2 pasa H, CJIe[0BATeJLHO, CO-
TJIACHO JAHHOMY BEIIIIE OIpeAesIeHni0, mepegasasica 1 6utT maboOpMAaIiy.

27




Nudopmaumnna

IlepBoHayanbHBIE BADUAHTHI: | 2 | 3 l 4 [ 57
BapwuanTel, ocraBmmecs mnocjie 1-ro Bompoca: | 5 | S [ 4 ] 3 l
(1 6uT)

BapuaHT, ocTaBmuiica mocae 2-ro Bompoca: | | | 4 | |
(+ 1 6mT)

V3HaB omeHKY (OJHY W3 YEThIPEX BO3MOJKHBLIX), VUeHHK IIONYYIHI
2 6uTa mHGODMAIIAH.

PaccmoTpumM elne OJMH YaCTHBIHA IPAMED, a 3aTeM BhIBeJleM obinee
NpaBHJIO.

Bel efieTe Ha 3JIeKTPONOe3de, B KOTOPOM 8 BaroHOB, a Ha BOK3alle
Bac BcTpedaeT ToBapwuin. ToOBapHIN NO3BOHKI BaM IO MOOHJIBHOMY Te-
JedOHy ¥ CIOpPOCHJ, B KaAKOM BaroHe BhI €/leTe. Bbl mpejnaraeTe yra-
IaTh HOMEp BaroHa, 3a/laB HAWMeHbIIee KOJIHYECTBO BOIIPOCOB, OTBE-
TAMH HA KOTOPBIE MOTYT OBITE TOJBKO CJIOBA «Jla» WK «HET».

HemBoro mogymas, TOBapHII] CTAJl COPAIIHABATD:

— Howmep Barona GoJisine geTsIpex?

— Ha.

— Homep Barona 0oJibiiie ecTu?

— Her.

— 910 mecToO BaroH?

— Her.

— Hy Tenepsb Bee scuo! Tel efems B mATOM BaroHe!

CXEM&TH‘IBCRH IIOMCK HOMepa BaroHa BBITVIAOUAT TakK:

IlepBorayanbpHBIEe BADUAHTHL: | 1 I D) I 3 L 1 l 5 l 6 | 7 | 8 ]

e s|el7(8]

I
ITocne 2-ro sBonpoca (+ 1 6mT): r T [ I I 5 J 6 I |
=

ITocne 1-ro ronpoca (1 6:T):

TTocae 3-ro sompoca (+ 1 6mT):

et s [

Kaxaulii oTBeT yMeHBIIAJ HEOIPeAeJeHHOCTh 3HAHWA B [Ba pasa.
Beero 6wLI0 3asjaHO TpH BOompoca. 3Ha4uMT, B cymMMme Habpano 3 OuTa
uHpopMmanuu. To ecTs coobuieHEHE 0 TOM, YTO BbI €/ieTe B IATOM Baro-
He, HeceT 3 OmTa mEGOPMAIIUH.




UamepeHune nipopmauuun. CogepxarenbHbiii Nnogxon

Criocobd pemrerusi mpo0JjieMbl, IPHMEHEHHBIH B MpEMepax ¢ OIeH-
KaMH ¥ BAaTOHAMH, Ha3bIBaeTCA Memodom NOJ06UHH0Z0 OeleHUA: OT-
BeT Ha KaXKABIH BOIIPOC YMeHBLIIAET HeONpeleIeHHOCTHL 3HAHHSA, HMe-
I0IMyIocA INepes OTBETOM Ha 3TOT BOMIPOC, HANOJAOBuUHY. Kasaeii Ta-
KO¥ oTBeT HeceT 1 OuT mHGOPMAIIHH.

3aMeTHM, 4YTO pelleHHe NOoA00HBIX MpPodJeM METOAOM IOJIOBHHHO-
ro nejeanda Haubosee panmumoHansbHOo. Takum cmocoGoM Bcerga MOKHO
yrajaTs, HallpuMep, Ji1000# U3 BOCHMHM BapPHUAHTOB 3a 3 Bompoca. Eciau
0B IOMCK MPOH3BOAUJICHA MOCHENOBATEJLHEIM mepebopom: «TwI ememnis
B mepBoM BaroHe?» «Her», «Bo BTopom Barome?» <«Her» m T. A., TO
IpO IATHEIA BATOH BRI CMOTJIM OBl Y3HATH NOCJIE MATH BOIPOCOB, a IPO
BOCEMO# — IIOCJIe BOCHMH.

«I'nasaas dopmyna» mubOpMATHKH

Chopmynupyem 0LHO OYeHb Baj)XHOE YCJIOBHE, OTHOCSMIeecs K pac-
CMOTpPeHHBIM npuMepaM. Bo Bcex CHTyanHMAX NpPeAmoJaraeTcsi, 4To
8Ce B03MONCHBLE UCX00bL COObLMUA PABHO8EPOsSMHbL., PAaBHOBEPOATHO,
UTO YUHTENb MOXKeT OBITh MYKYMHOM WM KeHIIWHON; pPaBHOBEpPOdA-
TeH J000i ucxon (pyrboasHOrO MaTya, PABHOBEPOATEH BHIOOD OJHOTO
U3 YeTBHIpeX KaHAHZATOB B M3pPHEI ropoja. To Xe OTHOCHTCA ¥ K IIPH-
MepaM C OIeHKAMH W BarOHAMH,

Torza monydeHHEBIE HAMH PE3YJIBTATHI ONHCHLIBAXOTCHA CJIEAYIOIIH-
MH (POPMYJIMPOBKAMM:
* coobmesEne 00 OJHOM M3 JBYX PABHOBEPOATHBIX HCXOJOB HEKO-
Toporo cobrITua Hecer 1 OuT MHGOPMAIIHN;
e coolmeHHe 006 OJHOM M3 YeTHIPeX PABHOBEPOATHBIX HMCXOJOB He-
KOTOpOoro codsitna Hecer 2 6MTa WHPOPMAIHH;

* coobuieEne 00 OJHOM M3 BOCBMM DABHOBEDOSATHBIX MCXOIOB He-
KOTOPOTro coOBITHA HeceT 3 6uTa MH(MOPMAIHH.

O6osraunm O6ykBoi N KOJMYECTBO BOSMOJKHBIX MCXOJOB COOBITHS,
WM, KaK MbI 3TO ellle Ha3bIBaJH, — HEOIpeJeJeHHOCT: 3HAHUA. ByK-
BOH i Oyzmem 0003HAYATH KOJIHUYECTBO MHGOPMAIMK B cOOOIeHUH 00 OJ-
HOM U3 N pesyJabTaToB.

B npumepe ¢ yaurenem: N = 2, i = 1 6ur;
B IpuMepe ¢ ouenkamMu: N =4, i = 2 6uTa;
B npumepe ¢ BaroHamu: N= 8, i = 3 6ura.




Uudopmaumna

HeTpyZaHO 3aMEeTUTH, YTO CBA3EL MEXAY STHMH BeJIMYMHAMHU BhIpa-
JKaeTcH cienyonieil dopmyioi:

2'=N.
IeiicTeuTensro: 21=2; 22=4; 23=8.

C monyuyeHHO# (hopmMysoil BBI yKe 3HAKOMBI U3 Kypca HH(poOpMA-
THKH AJA 7 KJacca W elje He ONHAMIBI C HeH BCTpeTHTECh. SHAUEHUE
9TO# (POPMYJIBI CTOJIb BEJIMKO, UTO MBI HA3BAJIH ee riaaBHOi (dopmyroi
uadopmaruku. Eciu Benuunsaa N U3BeCcTHA, a i HEM3BECTHO, TO JaH-
Hasg GopMyJIa CTAHOBUTCS YPaBHEHWEM JJIA ompejeneHud i. B maTema-
THKE TAKOe YpaBHEHHE HA3BLIBAETCH NOKA3AMENbHbLM YPAGHEHUECM.

Ilpumep. BepHemcsi K paccMOTPEHHOMY BBINle IPUMepPY ¢ BaroHa-
mu. IIycTe B moeane He 8, a 16 BaroroB. YTo6bsl OTBETHTH Ha BOIIPOC,
KAaK0e KOJIMUeCTBO WH(pOPMAIMY COJEepKUTCA B COODIIeHWH O HOMepe
MCKOMOTO BaroHa, HY’XHO PEIIUThL YpaBHEHHE:

2'=16.

Tlockonbky 16 = 24, To i = 4 GuTa.

Konuuecteo uHdopmaumn i, cogepxatieecs B coobiieHnn o6 ogHom na N
paBHOBEPOATHLIX MCXOA0B HEKOTOPOro coBbITUA, ONPeaenseTcsa 13 peLue-
HWSA NOKa3aTeNbHOro ypaBHEeHWs:

2'=N.

IIpumep. B xuno3ane 16 panos, B kaxaoMm pany 32 mecra. Kakoe
KOJNYEeCTBO MH(POPMAIMKA HeceT coolImeHHe O TOM, UYTO BaM KYIHJIH
6maer Ha 12-i pax, 10-e mecTo?

Pemenue zagaun: B kuHOo3aae Becero 16 © 32 = 512 mecr. Coobie-
HUe 0 KyIJeHHOM Oujiere OSHOSHAUHO OIpelesdeT BEIOOD OJHOTO H3
atux mect. U3 ypaBaenna 2 ! = 512 = 29 nonyuaem: i = 9 GuTos.

Ho sty e samauy mMo:xkHO pemiaTk mHade. CoobmieHme o HoMepe
pazxa Hecer 4 6ura mHGopManuu, Tak Kak 2% = 16. CoobuieHne 0 HO-
Mepe MecTa HeceT b 6GUTOB MH(popMamuu, Tak kak 2° = 32. B nmesnom
coo0IIeHHe TIPo pAx U MecTo HeceT: 4 + 5 = 9 6uToB HHEpOPMAaLIHH.

OaHubI DpUMep HILIIOCTPHPYET BEHIMOJIHEHWE 3AKOHA addumus-
Hocmu Koauvecmea uH@opmayuu (IPaBHIO CI0MKEHHA): KOJAULECME0
uHpopmayuu é coobuieHuu 00HOBPEeMEHHO 0 HECKOLbKUX pe3ybmd-
max He3zasucumvlx Opyz om Opyza cobbimuil pasHo CYmme KOJIU-
yecme uH@opmayuy o Kaxcdom cobbimuu omoenbHo.




Namepenne nipopmauun. CogepxarenbHbiii noaxon,

CrenaeMm ofHO Ba)kHOe 3ameuanwe. C dopmynoit 2! = N MBI yixe
BCTpeYaNch, 00cykgaa aJ(aBUTHLIN MOAXO0A K M3MepeHuio mHpopMa-
nun (cM. § 3). B arom cinywae N paccMaTpUBalOCk KakK MOIMHOCTB
andaBuTa, a i — Kak HHQOPMAITHOHHEINA BeC KaXXJOT0 CHMBOJIA auda-
BUTa. ECAM MOOYCTHTH, 9TO BCE CHMBOJLI ajJ(aBHTa IOABIAIOTCH B
TEeKCTe ¢ OJMHAKOBOM 4YacToOTOii, T. €. PABHOBEPOATHO, TO HMHMpOpMa-
IMOHHBEIM BeC CHMBOJIA i TOMKAECTBEHEH KOJHNYecTBY HMHMOpPMAIUHN B
COODIIeHMH O IIOSBJIEHWH JO0Oro cuMBoJia B Tekcre. Ilpu atom N —
HEeONpeseIeHHOCTh 3HAHUA O TOM, KAKOM HMEHHO CHMBOJ ajdarura
IOJIXXEeH CTOATh B JaHHOW IMO3UINHK TeKcTa. [aHBnIil (hakT JeMOHCTpH-
pyeT cBA3L MeXAy aJd@aBHTHBIM M COJAEpKaTeJbHBIM IIOAXOJaMH
K U3MEepeHUI0 UH(POpMAallUH,

dopmyna Xaprau

Ecan spauenme N paBHO nIesiol creneHu nBoMKH (4, 8, 16, 32, 64
U T. I.), TO MOKA3aTeJIbHOE YPaBHEHHE JIETKO PeIINTL B YMe, IIOCKOJIb-
Ky [ OyZeT measlM YHUCI0M. A UeMy PaBHO KOJIHMYECTBO MH(POPMAIUH B
coobmeHHH 0 peaynbTaTe Martda «/[mHamo»—«3enur»? B aroit curya-
nuu N = 3. MoskHO gorafaThCsa, 4TO PelleHne YPaBHeHUs

2'=3
Oyaer ApOOHBLIM YHCJIOM, JeXamuM w™Mexay 1 B 2, MDOCKOJLKY
21=2<3,a22=4 > 3. A Kak TouHee y3HAThL 3TO UHCI0?
B MaTeMaTHKe CyIIecTBYeT (DYHKIMA, ¢ IOMOIILI0 KOTOPOM pela-
eTcA NMOKAas3aTeJbHOE ypaBHeHHe. ITa (HYHKUIUA HA3BIBAETCH J02apud-

MOM, W DellleHVe HAIero YpPaBHEHHS 3AlMCHLIBACTCS CJAEAYIOIIUM 06-
pasom:

i=logs N.

Ywuraerca aTo Tak: «jorapupm or N mo ocHoBaHHIO 2». CMBICTH
O4YeHb NpocToii: Jorapudm mo ocHoBaHuio 2 or N — 3TO CcTemeHb, B
KOTODYIO HYXXHO BO3BecTH 2, uTo0bl moayuuts N. Hampumep, BeIUHC-
JleHUe yrKe U3BeCTHEIX BAM 3HAUEHHMH MOKHO IPEJCTABUTH TaK:

10g22 = 1, logg 4 =2, log28 =3

3HadyeHUA JIOrapudMOB HAXOAATCHA C IIOMOIbIO CHEIHAJIbHBIX JIO-
rapudmvugeckux Tabaun. Tak:Ke MOMHO HCHOJB30BATE HHIKEHEDPHBIH
KalbKYyJATOP HAHM TaOJWYHEINA nponeccop. OmpenenuM KoOJIHYECTBO
uHpoOpMAanWH, IOTYyUYeHHOH M3 coobmeHnsa o6 OAHOM HMCXOJe COOBITHA
M3 Tpex PaBHOBEPOSTHBIX, C IOMOIILIO IJIEKTPOHHOM Tabamiel. Ha
pucyske 1.4 mpencraBieHBI ABa PeXHMA 3JMeKTPOHHON TaGIMIIBI: pe-
JKHM oTobpaxkeHUsA (OPMYJI ¥ PEeKHUM 0TOOparKeHUs 3HAYEHHH.




UMudopmaunn

N i (6umos)
2 3 =LOG(A2;2)

_ N i (6umos)
= 3 1,584962501

Puc. 1.4. Onopenenenne KonadecTBa HEGOPMANHHA B 3JIEKTPOHHBIX Tabmaumax
¢ moMoIb0 (PYyHKOUE Jorapudma

B ra6amunom npomeccope Microsoft Excel dyHK-
musa Jorapudma umeer caeayomwuii Bux: LOG(apry-
MeHT; OCHOBaHHe). AprymeHT — 3HadeHue N Haxo-
oIuTca B sAyeiike A2, a ocHOBaHHe Jorapugma pas-
HO 2. B pesaynbraTre nosiydaeM ¢ TOYHOCTBIO [0
JeBATH 3HAKOB IIOCJIE 3AaIISITOM:

i = loge3 = 1,584962501 (6ura).

Popmyna 0na usmepeHus Koauvecmea UHGop-
Pansd Xaprim mayuu: i=log,N Ovina npednodcena amMepuKaHCKUM
(1888-1970) yuenoim Panepom Xapmau — 00HUM U3 OCHOBOMO-
JOHCHUKOE Meopul UHPOpMayuU.

Gdopmyna Xaptnu:

i=logaN
3peck | — kKonu4ecTso uHMOpMauuK, coaepxaiieecsas B coobLieHuU
06 oaHOM 13 N paBHOBEPOATHbLIX NCXOA0B CODLITUSA.

IaHHBIHA TpUMep IOKAa3al, 4TO KOJHYeCcTBO HH(OpManWH, onpeje-
JfeMO€e C HCIOJb30BAHHMEM COIepKaTelbHOT0 MOAX0MAa, MOXeT OBITh
ApoOHOM BEIMYMHOM, B TO BpeMsA KaK HWH(MODPMAIMOHHBIN 00beM, BHI-
YHUCAAEMBIM NyTeM NpPUMeHeHHsA ax(paBUTHOTO IOAXO0LA, MOMET HMeTh
TOJBKO IeJIOYHCIeHHOe 3HAUeHHe,




U3amepenne nndpopmauun. CogepxarenbHblii nogxon

Cucrema OCHOBHbLIX NOHATUIA

Hsmepenne napopmanuu. CoxepiaTe bubiii MOIX0/

HzmepsaeTca KonuyecTBO HHGOPMANUHA B COOOIEeHHH 00 HCXo/je HEeKOTOPOTo
CODBITHA

PasHOBEpOATHBIE HCXOAHI:

HUKaKOM Pe3yJbTAT He HMeeT IPenMYIIeCTBa Ilepe/; APYTHMHA

HeonpezpenesHocrts 3Hanus — xonu- | Koawgectso nadopManun
YeCTBO BO3MOXKHBIX HCXOJOB CO0BI- | B coobuieHHW 06 OJHOM MCXOE
THSA (BapHaHTOB coobmenud) — N cobbITHA — [ GUTOB

2'=N

YacTHBIH cay4aii: Ba PABHOBEPOATHLIX PE3yJIbTaTa COOBITHS

N=2 i=16ur

1 6uT — KoNMYecTBO HHMOPMAIUH B COOBINEHNH 00 OQHOM M3 [ABYX PABHO-
BEPOATHLIX PE3YJILTATOB HEKOTOPOI'O COOBITHA

@opmyna Xaprau: i = loga N

Bonpocsbl u 3apanus

1. Yro Takoe HeONpeJeJeHHOCTH 3HAHUA 00 MCX0Je HEKOTOPOro cobritua?

2. Kax ompegmenaercs eMHUIA H3MEPEHHS KOJIMUYECTBA MH(MODMAIMH B paM-
Kax COJepIKaTeJBLHOTO moaxona?

3. [IpuaymaiiTe HECKONBKO CHTYaluii, IPH KOTOPEIX coobmeHne Hecer 1 6ur
urhOpManu.

4. B KaK@X CJy4adx M [0 Kako# (opMyse MOMHO BEIYHCIHTE KOJHUECTBO
unabOpPMANUH, cofepXKalleiica B COODIIEHWH, WCHONB3YA COAEPKaTelb-
HBEIA MOAXOA?

5. Cronbko 6uMTOB ME(OPManuu HeceT coOOIEHHME O TOM, 4TO M3 KOJOLBI
B 32 KapTHI HOCTANH «ZaMy MHK» ?

6. Ilpu yragpiBaHUu MeTOLOM MOJMOBHHHOTO AeJeHWU A IeJIOr0 YHCIa M3 Aua-
ma3oHa oT 1 1o N 0su1 nonygen 1 Gaiir nagopmanun. Yemy pasao N?

7. IlpoBoparca nse morepen: «4 ma 32» u «5 us 64». Coobienue o pesynb-
TaTaX KaKOM M3 JoTeped HeceT Goubllne HHpopManun?
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Uudopmauusn

G 8. Ucnonepsya dopmyay XapTiau U 3IeKTPOHHBIE TAOIMIBI, ONpeAeJ uTe KO-
JHYECTBO HH(MOPMAIIMY B COOOIIEHHAX O PABHOBEPOATHBIX COOBLITHAX!

a) Ha NIeCTUIPaHHOM MIpajbHOM KyOuke Bhimana mudpa 3;

6) B caenyoleM roay PeMoOHT B IIKOJe HAYHeTCA B (peBpae;

B) # npuoGpes aboHeMeHT B OacceilH Ha cpeny;

r) u3 30 yYeHHKOB KJacca AeXYPHUTh B INKOJBHOH CTOJOBOH HA3HAYHIM

Hennca Ckropmosa.
9. Ucnone3ys 3aKOH aAfMTHBHOCTH KOJHMYECTBA MH(MOPMAIHH, DElIUTe 3a-

o aady o GKJIETB B KHHOTearp CO CJAeAyIOIHAM JONOJHUTENbHBIM YCJIOBHEM:

B KmHOTeaTpe 4 3asa. B Ouiere ykasaH HOMep 3aja, HOMep pAJa U HO-

Mep Mecta. Kakoe KonmuecTso mHMpOpManuy 3aKaodeHo B Gunere?

§5

NMpepacraeneHue Yyuces B KOMnbioTepe

T'nasHBIE NpaBHJIa NMpeacTaBJIEHUA JAHHBIX B KOMIIbIOTEPE

Ecnu 6B MBI MOTJIM 3arISHYTEH B COJAep:KaHHe KOMILIOTEDHOH ma-
MATH, TO yBHUAenA:W OBl TaM IPUMEPHO TO, UTO YCAOBHO M300pa’keHO
Ha puc. 1.5.
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Puc. 1.5. O6pas KOMIBIOTEPHOH TaMATH

Pucysok 1.5 oTpakaeT m3BecTHOe BaM ellle H3 Kypca MHpopmaTu-
KM OCHOBHOM IIIKOJEBI IPABHWJIO IIPEACTAaBJEHHA JaHHBIX, KOTOPOe Ha30-
BeM mpasuiom Ne 1: daxHble (U npozpamMel) 8 NAMAMU KOMNbIOMeEPA
xpanames 6 08ouuHoOM 6ude, T. €. B BUJe IelOYeK eIUHHI U HyJeH.




MpepcraeneHue Yucen B KOMMNbOTEpe

CoBpeMeHHEBIN KOMIIBIOTED MOMKeT XPaHHTbh W o0pabaThiBaTh JaH-
HBIe, IIpeCTABIANIINHe HH(POPMAIMI0 YeThHIPeX BHUIOB: YHCJIOBYIO,
TEKCTOBYIO, rpadpudecKkyio, 3BYyKOBYIO. [IBomuHEBIII KOJ, H300parxeH-
HBIF Ha pHc. 1.5, MOMKeT OTHOCUTHLCH K JII060MY BHAY JaHHBIX.

IIpaBuno Ne 2: npedcmasnenue OaHHbLX 8 Komnblomepe Jduc-
KpemHo.

IIpaBuao Ne 3: mHoMcecmeo npedcmasumvlx 6 NAMAMU KOMNbIO-
mepa 6eAUYUH 0ZPDAHUYEHO U KOHEYHO.

IIpencrarnenue umucena

CH&'-IBJI& IDOACHHM Ha oﬁpaaaoM IpaMepe, 4YTO TaKoe ITHCKpeT-
HOCTB.

JMCKpeTHOE MHOKECTBO COCTOMT M3 OTAe/IeHHBIX APYT OT Apyra aje-
MEHTOB. Hanpnmep, IIeCOK IHUCKpeTeH, IIOCKOJIBKY OH COCTOHT H3 OT-
JAeJILHBIX ITeCYMHOK. A BOJA KM MACJI0 HelpephIBHEL (B paMKaxX HaIIUX
OINyINEeHHH, MOCKOJBKY OTAENBHEIE MOJIEKYJIBEI MBI BCE PABHO OIIYTHTH
He MOKeM). ITOT IPHUMED HY»KeH HaM TOJIBKO [JIA AHAJOTHU. 3ech MBI
He CTaHeM YIJIyOJATHCA B M3YYEHHWEe MATEPHAIBHOIO MHPA, & BEPHEMCS
K IpeJMeTy M3y4YeHHA MHPOPMATHKH — WH(QOPMAaIliH.

CaMBIM TpaZMOMOHHBIM BHAOM [AAHHBIX, C KOTODPEIM paboTaioT
KOMIBIOTEDPHI, ABAAIOTCA Yucaa. IBM mepBoro nokoJieHHs yMeJaHn pe-
IIaTek TOJIBKO MaTeMaTH4YeCKHe 3aJadH. JIIO,E[PI HavYajiInu paﬁo'ra'rb C 9HC-
JlaMH ellle ¢ IepBOOBITHEIX BpeMeH. [lepBOHAYANIBHO YEJIOBEK OIEepH-
poBaJl JIMIIb HEJbIMH IIOJOMKHUTEIbHEIMH (HATYPAJIbHBIMH) YHCJIAMH:
1, 2, 3, 4, ... . OueBHAHO, YTO HAMYPANLHYLL pAd — amo OUCKpPemHoe
MHO}NCECMB0 YUcel.

B maremaTHKe DAL HAMYPAAbHbIX YUcesl OeCKOHeYeH U He 02pa-
Huvern. C moABNeHNEeM B MaTeMaTHKe HOHATHSA OTPHUIATEILHOTO YHCJIA
(P. Oexapr, XVII Bex B EBpone; B Uaaun 3HAYUTEILHO PaHbIIE) OKa-
3aJI0Ch, YTO MHOYKECTBO IIeJIBIX YHCeJ] He OTPAHHYEHO KaK «CIpaBar,
TaKk H «caesa». IlokaxxeM aTo Ha umcI0BOH ocH (pHc. 1.6), cuMBOIE
o 0003Ha4Ya0T OECKOHEYHOCTD.

-®© .. 8-T6-56-4-8-2-1 01 2 3 45 6 7 8 9 .. o
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Puc. 1.6. MaTeMaTHYeCKOe MHOYKECTBO IIEJLIX YHCeJ Ha YHCJI0BOH OCH




Mudopmauunn

W3 cKas3aHHOTO CJIEAYeT BBIBOL: MHONCECMB0 UelblX YUcen 8 Ma-
memamuike duckpemHo u He ozparuieHo. OTMeTUM eIle OAWH (DaKT:
PA3HOCTH COCENHUX YHCeJ HATYpPaJLHOTO pAja (ZaHHOrO W NpeAbiay-
iero) Beerfia paBHa eJUHHIE. JOTY BEeJIWYHHY HA30BeM WA20M HUCLO-
80il nociedosamenbHOCTU.

JI1060e BBHIYHACIHUTENBHOE YCTPOHCTBO (KOMIBIOTED, KAaAbKYJIATOP)
MOKeT paboTaTe TOJBKO C 02PAHUYEHHbIM MHOMECTBOM LEJIBIX H9HCe.
BossMHTEe B PYKH KaJbKYJAATODP, HA HHAWKATOPHOM TabJ0 KOTOPOTO
momengaerca 10 sEakoB. Camoe GoJbInoe MOJOXKUTENBHOE YHCIIO, KO-
TOpOE HA HEro IMOMECTUTCH:

Camoe GoJibiioe 1o abcoNoTHOH BennunHe (MOAYJIIO) OTPHUIATENb-
HO€e YHCJIO:

AmBayioruyHo feno o0CTOUT H B KOMIBIOTEPE.

I.Iem.le YHCJIA B KOMIbIOTEpe

IIpaBuino N 4: 8 namamu KOMNLIOMeEPA HUCAA XPAHAMCA 6 080-
uuHoit cucmeme cuucaenua”. C JNBOMYHON CHCTEMON CUMCICHHSI BBI
3HAKOMBI M3 Kypca uHpopMaTukn 7-9 xmaccoB. Hanpumep, eciid moj
IeJioe YHCJIO BHIJeJdeTca AdeliKa mamMsaTu pasmepom B 16 OuToB, TO
caMoe GoJIbIIIoe IeJioe MOJIOMKUTeNbHOe YHCIo ByneT TakuM:

I M G s S s B [ A O i e i [ ) ey (e ol I 6 il Y ) o L 0

B zecaTHYHOM cHCTEMe CUMCIeHHA OHO PABHO:

215 _ 1 =3217617.

KoHeuHO, ¥ ¢«BHYTDH KaJBKYJATOPAa» YUCJIA IPeJCTABIAIOTCH B JBOMYHOM
Buge. OgHAKO MBI B 9TO BAaBaThcA He Oy/eM, PACCMOTPEB JUINL BHeIIHee
npexcrasiaeane. lIpuMep ¢ KaNbKYJIATOPOM HAM HYsKeH ObLI TOJNBKO JJIA
HJLTIOCTPAWH MPoGieMbl OrPAHHYEHHOCTH.




MpepcraBneHue YUCen B KOMNbIOTEpe

3meck mepBHIE GHT Wrpaer poskr 3Haka uucia. Hone — npusHakr
IMOJIOSKUTENbHOTO uucaa. CaMoe GonbIlioe MO MOAYJIK OTPHUIOATEILHOE
uncao paBHO —32 768. Hanomaum (370 OBLZIO B Kypce HHDODMATHKNA
OCHOBHOM IIKOJIBI), KAK IOJYYUTE €r0 BHYTPEHHEe IIpPeACTABICHHAE:

1) mepeBectn umcao 32 768 B ABOMYHYIO CHCTEMY CUYMCIEHHS; 3TO
JIETKO, MOCKOABKY 32 768 = 215;
1000000000000000;
2) MHBEPTHPOBATH 3TOT ABOMYHBLIA KON, T. €. 3aMEHHTh HYJIH Ha
€MV HHIIBI, 4 €eJHHHANBL — HAa HYJIA:
O111111111111111;
3) npubGaBUTE EUHHIY K 3TOMY ABOMYHOMY 4YHUCIY (CKJIALBIBATE

HaJ0 IO IIPABHJIAM [BOMYHON apu()MeTHKH), B PEe3YJILTATE MOJIY-
YHM:

Epvauna B nepeoM OuTe obozHauaeT 3HAK «MHHyC». He Hy:XHO
AYMaTh, 9YTO NOJYYEHHBIA KOX — 3T0 «MHHYC HOJb». DTOT KOJ Ipej-
craBiadeT uncino —32 768. TakoBel mpasmiia MalIHHHOTO IIPEACTABIE-
HHA OeNbIX yucel. JlaHHOe IpeacTaAB/IeHHe HASLIBAETCH HONMOJHUTENb-
HBEIM KOIOM.

Ecnu mop mesioe 4HCI0 B HaMATH KOMIIbIOTEpa OTBOAUTCA N 6u-
TOB, TO AHAIA30H 3HAUEHHH IEJBIX IHCEN:

[_2N—1, 2N—1 . 1],

TO €CTh OrPaHHYEHHOCTH IIeJIOT0 YHCJIa B KOMIBIOTEDE BO3HHUKAET
H3-3a OTPaHUYEHUI Ha pasMep Adeikn namaTH. Orcioga e ciaeayer u
KOHEYHOCTh MHOYKECTBA LEJILIX YHCEeJI.

Mer paccMoTpesn (hOpMAT NPECTABJACHHA WEJbIX YHCEJ €O 3HA-
KOM, T. €. IOJIOKUTEJbHBIX M OTPUIATENBHBEIX. BDhIBaeTr, 4T0 HYKHO
paboTaTk TOJBKO C HOJOMKHUTEJIbHBIMH MEJBEIMH YHCIaMH. B Taxom
caydae HMCIoJb3yeTcd (hopMaT npencraBJIeHUs UeNbIX uyuces Ges aHa-
ka. B srom dopmaTe camMoe mManeHBLKOE YHCIO — HONL (BCe OGHTHI —
HYJH), a camoe OoabiIoe ynuciao aasi 16-paspanaoi suelKn:

37




Nudopmauyunsa

B pecsitmuHoit cucreme ato 216 — 1 = 65535, npumepHO B 1Ba
pasa GosbIlle IO MOLYJIIO, YeM B IOPeACTABJIEHUN CO 3HAKOM.

M3z Bcero cKasaHHOI'O AeJaeM BEIBOA: UeJble HUCAA 6 NAMAMU
KoMnelomepa — 3mo Jduckpemmuoe, 0ZPAHUYEHHOe U KOHEeYHOe MHO-
Jcecmao.

T'paHHIBEI MHOMKECTBA IEJbIX YHCe] 3aBUCAT OT pasMepa Bhijelide-
Mol SUeMKH DaMsATH IIoJ IleJioe YHCJIO, a TaKMe OoT opmara: co 3Ha-
KoM uiam Oe3 3Haxa. Illar B KOMOBIOTEPHOM MpPEACTABJIEHHUH IIOCIEH0-
BATEJILHOCTH MEJIkIX UHces, KaKk M B MaTeMaTH4eCKOM, OcTaeTcs pas-
HBEIM eJUHHUILE.

Pucynox 1.7 orpaxaeTr To 06CTOATENBLCTBO, YTO IPH IIepexoie OT
MAaTeMATHYeCKOro NpeICTABJIEHHA MHOXXECTBa IEJBIX YHCeJ K IIpea-
CTaBJIEHHIO, HCIIOJIb3yeMoMy B mHbopMaTHKe (KOMIIbIOTEpE), IIPOHCXO-
OUT mepexoj K OrPaHHYeHHOCTH U KOHEYHOCTH.

MATEMATWKA:
MHOXECTBO LENbIX Y4CEn
AWUCKpPeTHOo, 6eCKOHe4HOo,
HEe OrpaHu4eHo

UHDOPMATUKA:
MHOXECTBO LIeSbIX YUCen
B KOMMbIOTEPE BUCKPETHO,
KOHEYHO, OrpaHu4eHo

Puc. 1.7. IlpeacraBienne 0 MHOMKECTBe IeJBIX YHCE]I B MAaTeMaTHKe
H B MH(GOpPMAaTHKE

BemecTEeHHBIE YHCIA B KOMIBIOTEpe

TlonATHe BemecTBeHHOTO (HefCTBUTENBHOr0) YHCIa B MATEMATHKY
Been Mcaax Hriorom B XVIII Beke. B maTremaTuke MHOMECTBO
BeIleCTBEHHEIX YMCeJ HeINpephBIBHO, 0ECKOHEYHO M HEe OrpaHHYeHO.
OHo BKJIIOYaeT B cefsS MHOXMKECTBO IeJbIX YHUCeN M elle DecKOHedYHOe
MHOKeCTBO HeleJbIX uncels. Mexay ABRyM#A JTIOOBIMH TOYKaAMHU HA YHUC-
JIOBOH OCH JIeKUT OeCKOHeUHOe MHOKECTBO BellleCTBEHHBIX YHCEeJI, 4TO
M 03HAYAeT HeIpPephIBHOCTHL MHOJKECTBA.

Kax Mbl TOBOPHJIM BBINIE, YHCJA B KOMNBIOTEpe (B TOM YHCIEe H
BelleCTBeHHEBIe) IpeACTABIEHEl B JBOWYHOH cucreMe cumciaenud. Ilo-
KajKeM, UTO MHOKECTBO BEIeCTBEHHEIX YHCeJ] B KOMIIBIOTEpe IHC-




MNpencraesneHue Yucen B KOMMNblOTEpPE

KPEeTHO, OTpaHUYEeHO U KOoHeuHO. HeTpyaHo moramarscs, 4TO 3TO, TAK
JKe KaK H B ClIy4dae IIeJIbIX YHCeJl, BeITeKaeT U3 O'PaHUYeHHdA pasMepa
AYENKU maMsATH.

CHOBa Ana mpHMepa BO3BMEM KAJBKYJIATODP € AeCATHPA3PANHBIM
WHAWUKATOPHBIM Tabso. JKCHEPHMEHTAJBHO [OOKaXKeM [AHUCKDPETHOCTh
IIpe[CTABJIEHNA BeIeCTBEHHBIX Uuces. BEIIIONTHUM HA KalbKYyJIATOpe
mernerre 1 Ha 3. I3 MaTeMaTHKH BaM HM3BECTHO, uto 1/3 — aTo paimmo-
HaJIbHAA Apo0b, IMpefcTaBlieHHe KOTOPOM B BHAE AeCATHYHOH ApobH co-
Iep>KHuT DeckoHeuHOe KojmuecTsBo nudp: 0,3333333333... (3 B nepuo-
Zfe). Ha Tabno KanbKyasaTOpPa BBl YBHINTE:

13 |3 |88 |3|8]|8]|3

IlepBrIii paspaz 3ape3epBUPOBaH I10J 3HAK 4yucJa. Ilocne sanaToi
coxpaHserca 8 nnudp, a ocTaibHLIE HE BMEIIAIOTCA 6 PA3PAOHYIO cem-
Ky (Tak aTO OOBIUHO HABHIBAIOT). 3HAYMUT, ATO HE TOYHOE 3HAUEHHE,
paBHoe 1/3, a ero «ypesanHOe» 3HaYEHHE.

Crnepylommee mo BeJIHYHWHE YHCJIO, KOTOPOE TIOMEIAeTCA B Paspal-
HYIO CeTKY:

0 F 38| 3] 313 8] £

Ono Gonbine npeasigyigero HEa 0,00000001. 3To mar yncaI0BOM mO-
cienoBarenbHOCcTH. CilefoBaTeNbHO, JBA PACCMOTDEHHBIX UHCIA pasfe-
JIeHBI MexXIy co0oil KoHeYHBIM oTpe3koM. QueBHAHO, YTO MpeAbIAYIIee
YHCJIO TAKOe:

o138 |4]|]3|3]|]3]|8]8]2

OHO TOKE OT/[eJIEHO OT CBOEro «Cocefa cIpasa» II0 YHCJI0BOH OCH
marom 0,00000001. Orciona memnaeM BBIBOA: MHONCECMBO 8EULECTEEH-
HbLX YUcel, npedcmasumblx 8 KalbKyaaimope, OUCKPemHo, nocKolLs-
KY wucaa omdenenvt Opyz om 0pyza KOHEUHbLLMU OMPEIKAMIU.

A Temepp BHISICHAM BOT 4TO: 6yZeT JU IIar B IOCIEN0BATEILHOCTH
BeIlleCTBEHHEBIX YHces Ha KANbKYJISATOpe IIOCTOAHHON BeNIHUYUHOH (Kax
V HeJslxX uncen)?

Brruncaum Beipamenne 100000/3. Iloxyumm:

3|13 (|38 (3|3 |383]|3]|3




Uudopmauns

9to umenmo B 100000 paz Gosble OpebIAYINETrO W, OYEBHUIHO,
To:Ke NpHOIMMKeHHOEe. Jlerko MOHATH, YTO cHejyIollee BellleCTBEHHOE
YHUCJIO, KOTOpOe MOMKHO IOJNYYHTE Ha Tablo KaneKynATopa, Oyzer
Goaeme pagsoro Ha 0,0001. Ilar cran ropasao Gosbiie.

OTcro1a IPUXOAMM K BEIBOAY: MHONECME0 GEULECMBEHHBLX LUCETL,
npedcmasumblx 6 KAAbKYLAMOpe, OUCKPemHo ¢ NepemMernoll eenudu-
HOl waza mencdy cocedHUMU HUCIAMU.

Ecim oTMEeTHTHL HA YHCJIOBOM OCH TOYHBIE 3HAYEHMS BeEIeCTBEH-
HBIX YHCEJI, KOTOpPhIe IIPEeJACTABMMBI B KaJbKYJATOPE, TO 3TH TOYKH
OyAYyT pacmoJOMeHBl BAOJL OCH HepaBHOMepHOo. Biumke K Hymo —
yaie, AaJbIle oT HyJia — pesxe (puc. 1.8).

-MAX 1] MAX
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Yucnosasa och

Puc. 1.8. YcnopHoe npefcrapieHie B3aHRMHOTO PACION0MXKEeHHUS
MHOXKEeCTBA BEIIECTBEHHLIX YHCEJI, IPeACTaBUMbIX B KOMIIBIOTEpE

Bce BBIBOABI, KOTOpbIe MBI [iejlaeM Ha IpuMepe KaJbKYyJIATOpAa,
IOJIHOCTBIO NEPEHOCATCA HA KOMIBIOTED ¢ IEPeXoloM K JIBOMYHOM CHUC-
TeMe CUMCJEHHS M ¢ YYeTOM pasMepa A4YeiiKyd KOMIBIOTepa, OTBOAMMOIL
oJ, BeIlleCTBeHHBIe uncja. HepaBHOMEpPHOe PACloOyKeHUe BellleCTBeH-
HBIX YHCeJI, IPeICTABUMBIX B KOMIbIOTEDE, TaKKe MMeeT MecTo.

OTBeTHM HA BONPOC: ONPAHHYEHO JIH MHOXMECTBO BeIleCTBEeHHBIX
yucen B maMaTH KommbioTepa? Eciu mpomoiaKaTe SKCIEDHMEHTHI C
KaJlbKYJIATOPOM, TO OTBET Ha 3TOT BOOpoc OyJeT TaKUM: Ha, MHOMKECT-
BO BeECTBEHHBIX HYHCEJ] B KaJbKyJsiTOpe orpaHumdeno. IlpmumHOH
TOMY CHYKHUT BCe Ta e OrpaHMYeHHOCTh paspsgHoi cerku. Orciona
Ke caedyeT ¥ KOHEYHOCTh MHOKecTBa.

Camoe GOJIBIIOE YHMCHAO0 V PA3HBIX KAJLKYIATOPOB MOMKET OKAa3aTh-
Cs pasHBEIM. ¥ CaMOTrO0 IIPOCTOTO 3TO OyZeT TO ke YHCJI0, YTO MBI IOJNY-
yamu padbmre: 999999999, Ecenm npubaBuTh K HeMy eAHHHILY, TO
KaJbKYJIATOp BhIacT coobmenwe of6 ommbxe. A Ha apyrom, Oojee
«YMHOM» M JOPOTOM, KadbKyJAATOpe npubaBieHne eJHHHANL] IPpHBELET
K TAKOMY pPe3yJILTATY:

1 e + 0 9

Iamayio 3anuck Ha Tab6ao HAaKO noHMMATEL Tak: 1 - 109,




MpepcrasneHuve Yucen B KOMMNbiOTEpPE

Taxoii dopmar zanmcH uymuciaa HaspiBaeTcda GopMaTroM ¢ IJlaBalo-
mel 3anAToi, B OTJWYME OT BCEX MPeABIAYIIHX IPHMEPOB, TAe pac-
CMATPHBAJIOCEH MpEJACTABICHHEe UHcea B (opmare ¢ (UKCHPOBAHHONK
3aNATOM.

Yucno, crodAmee lepes OyKBOW «e», Ha3hIBAeTCA MaHTHCCOM, a
cTodAIee IOcke — IOPAXKOM. «YMHBIM» KaJbKYJAATOD Iepeniesa K
NpecTABJIEHUIO YHCcelNl B (popMaTe ¢ IJIaBAIOINei 3andgToil Iocje Toro,
Kak moz dopmar ¢ GUKCUPOBAHHOH 3alfATOH He CTAJI0O XBATATH MeCcTa
Ha Tabio.

B kKomneoTepe TO JKe caMoe: YHCIA MOIYT HpPeiCTaBJATHCA Kak
B (opMmaTe ¢ (PHMKCHPOBAHHOH 3amaToil (OOGBIYHO BTO HeJible 4YHCcJIa),
TaK ¥ B (hopMaTe ¢ IIaBAIOMIEN 3anATOM.

Ho u pgns dopmara ¢ niaasaoomieil 3anaTOd TOMKe eCTh MaKCH-
ManbHOE uYHCHI0. B HameM <«IOJOIBITHOM» KAJBKYJIATOPE 3TO
YHCIIO:

291 919|919 |=]|+]9]9

To ects 99999 - 1099, Camoe GoJbllloe IO MOAYJIIO OTPHIATEILHOE
sHaverne —99999 - 10%9. JlanHble uUHCIa ABJIAIOTCA LENLIMH, HO
MMEHHO OHHM OTPDAaHWYMBAIOT IIpeAcTaBieHHe JIOOBIX Yucesa (IEeNBIX H
BeIIeCTBEHHLIX) B KANbKYJIATOPE.

B xomneloTepe BCE OpPraHM30BAHO AHANOIMYHO, HO IpelelbHEIE
3HavYeHHA emie OonbIne. JTO 3ABHCHUT OT Pa3pANHOCTH AYEHKH IIaMsi-
TH, BBIAEJNAEMOH IIOJ YHCJO, ¥ OT TOr'0, CKOJNBKO Pa3pAIOB BEIAENAET-
cA I0J NOPAJOK ¥ TIOJ MaHTHCCY.

PaccMoTpHM mpmMep: OYCTh IMOJ BCE YHCIO B KOMIBIOTEDE BEI-
Jensierca 8 OaiitoB — 64 6ura, M3 HMX [OJA DOpsAAOK — 2 Daiira,
noa mauTuccy — 6 GairTor. Torgma quanasoH BemjeCTBEHHBIX YHCeJ,
B IIEPEBOJie B JeCATHIHYIO CHCTEMY CUHMCJIEHHS, OKA3bIBaeTCAd CIeny-
IOIUM:

+(5:107%% _ 1,7-10%%),

3aBepmiad TeMy, nocMorpum Ha puc. 1.9. CMmbicn, 3al0XeHHBIH
B HeM, Takoii: HenmpepblBHOe, 0ECKOHEeYHOEe U He OrpaHHYeHHOe MHO-
JKEeCTBO BelleCTBEHHBIX YHCeJ, KOTOPOe paccMaTpHBaeT MaTeMaTH-
Ka, IPH ero npejcTaBjJeHUN B KOMOBIOTepe obpamjaerca B AUCKPeET-
HOE, KOHEYHOEe W OTPAaHWYEeHHOE MHOKECTBO.




Nudopmauna

MATEMATUKA:
MHOXECTBO
BELLECTBEHHBIX Yucen
HenpepbiBHO, GecKoHe4Ho,

1 HEe OrpaHu4YeHo

UHDOPMATUKA:
MHOXECTBO
BELLECTBEHHLIX YNCEN

B KOMMbIOTEPE AMCKPETHO,

KOHEYHO 1 OrpaHU4YeHo

Puc. 1.9. IIpeacrasiesre 0 MHOMKECTBE BellleCTBEHHBIX YHCEN
B MaTeMaTHKe U B HH(pOpPMaTHKe

Cucrema OCHOBHbIX NMOHATUIA

IMensie uncaa

B mamemamure: | B KomMnovomepe

(ungpopmamure):
- JeCATHYHOE - IBOHYHOE
npeACTABIEHWE; | TpeAcCTaBIeHHE;
- MHOKECTBO: - MHOJKECTBO:
JUCKPETHO, JAUCKPETHO,
fecKOHEYHO, KOHEYHO,
HEe OrPaHHu4YeHO OI'paHUYE€HO

BelecTeeHHBIE YHCIA
B mamemamuxe: | B komnoomepe
(urgpopmamuice):
- IeCATHYHOE - IBOMYHOE
IpeAcTaBJeHHe; | IpeACTaBJIeHHE;
- MHOKECTBO: - MHOJKECTBO:
HeIIPepPHLIBHO, JHCKPETHO,
DecKOHEeYHO, KOHEYHO,
He OrPAaHWYEHO | OrpPaHUYEHO

IIpencraBienue HeabIX YHCEJ
B KOMIBIOTEpe

IIpencrariieHHe BemeCTBEeHHBIX
yHuceJ B KOMIObIOTEpe

Co 3HaKOM Bes sHaKa Mx2F
(moJio}KMTENbHEIE | (TIOJIOMKHTEILHEIE) M — npomvHas MaHTHCCS,
¥ OTpUnATeNbHbIE) P — NBOWYHBIH LEJILIH IOPALOK
Juanazon: Juanazon: JlmanazoH orpaHUYeH
[-2¥1, 2¥1_] [0, 2] MAKCUMAJLHLEIMUA 3HAYEHHAMH

MuP

DopmaT ¢ HGUKCHPOBaHHOM 3aIATOM

DopMaT ¢ NIaBalomei 3anaToi




MpeacraBneHue TekcTa, N300paxeHns u 3ByKa

Bonpocbl u 3apaHua

1. IToueMmy MHOKECTBO IEJBIX YHMCEN, IPEACTABUMEIX B MAMATH KOMIILIOTE-
pa, JUCKPEeTHO, KOHEYHO W OI'DaHHYeHO?

2. Oupenenure [UAnNasoH MEeNALIX UYHces, XpaHAmMuxcda B 1 GaiiTe mamMaTH B
ABYX BapHMaHTaX: CO 3HAKOM H 06e3 3HaKa.

3. llosnyunre BHyTpeHHEe npejicTaBleHue uncaa 157 B 8-paspagHoil sueiixe
naMATH B (hopMaTe co 3HAKOM.

4. ITonyuute BHyTpeHHee npezacraBienue uuciaa —157 B 8-paspanHoii sueii-
Ke IIaMATH B (popMaTe cO 3HAKOM.

5. IToueMy MHOKECTBO [eHCTBHTENbHBIX (BeIIeCTBEHHBIX) YHMCes], HPeACTa-
BHMEIX B IIAMATH KOMNOBIOTEPa, AUCKPETHO, KOHEYHO U OTPAHUYEHO?

6. Ha kaxue aBe uactu genaurced umcso B hopMaTe ¢ IaBalneil sansaToit?

§6
NMpeancraeneHue Tekcra, U3o0paxeHus
U 3ByKa B KOMMNblOTEpEe

B sTom maparpade obcyaum crmocoGsl KOMIIBIOTEDHOI'0 KOAMPOBA-
HUS TeKCTOBOH, rpadgudeckoil n 3ByKoBo# uradopmanuu. C TekcToBOM
U rpadudeckoii mH@OpPMamMeld KOHCTPYKTODHI «HAYYHIH» pPaboTATh
9BM, HaumHasd ¢ TpeThero moxonesus (1970-e roasi). A paboty co
3BYKOM «OCBOMJIM» JIMIIb MaIlMHBI Y€TBEPTOr0 HOKOJIEHHA, COBPEMEH-
HBIe IepCcOHANbHBIE KOMIbIOTEPHl. C 9TOr0 MOMEHTA HAYAJIOCH pac-
IIpOCTPaHeHHe TeXHOJOTHH MYJIbTHMELHA.

Yro NPHHOMOMATLHO HOBOI'O IOABIANIOCE B YCTPOHMCTBE KOMIIBLIO-
TEPOB C OCBOEHMEM MMM HOBHEIX BHUAOB WH(popmauuu? I'taBHbIM 06pa-
30M, 8TO mepH(epHiiHBEIe YCTPOHCTBA [JA BBOAA M BHIBOJA TEKCTOB,
rpaduKn, BUAeo, 3BykKa. Ilpomeccop Xe M omepaTHBHAsd NAMSATH IO
CBOMM (QYHKIHUAM H3MEeHHUIHCE Majao. CyIIecTBEHHO BO3pPOCIO0 HX
6nicTposeiicTBHe, 00beM mamMaTH. Ho Kak aTo GBLI0 Ha HepPBEIX TOKO-
nernax IBM, rak u ocramock Ha coepeMeHHBIX IIK — ocHOBHBIM Ha-
BEIKOM Iporeccopa B 0o0paboTke NaHHBEIX ABISETCH YMeHHE BEHIIIOJN-
HATHh BBIYHCICHHA C JBOMYHBIMH yucjamu. O0padorka Texcra, rpagu-
KH ¥ 3BYKa IpejcTaBjdeT co6oi To:ke 006paboTKy UHMCIOBBIX AaHHBIX.
Ecnu ckasarh emje TouHee, TO 3T0 ofpabomka ueavix iucen. Ilo aroii
NpHYAHEe KOMIBIOTEDHbIE TEXHOJOTHH HASLIBAIOT UU@POSLLMU MEXHO-
J0ZUAMU.

©
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Nudopmauuma

O ToM, Kak TeKcT, rpaduka H 3BYK CBOAATCA K IEJNBIM YHCIAM,
6}T,llET pacCKa3aHoO JaJjbIlle. Hpe,I[BapHTEJII:HO OTMETHM, YTO 3JeCh MBI
CHOBA BCTPETHMCH C 21A6HOU GopMYyrol uHpopmamuruy:

CMBICSI BXOAAINUAX B Hee BeJIMYWH 37eCh CJAeAVIOUHH: i — paspan-
HOCTE fAUeiik| mamMaATHu (B 0urax), N — KOJMYECTBO PA3IHYHBIX MENIbIX
MOJIOMUTENBHBIX YMCeJ, KOTOPhle MOXKHO 3AIIHCATE B 9Ty AYEHKY.

Terxcrosaa nHpOpMaIHA

HPHHHHHHMLHO Ba3XHO, 4YTO TeKCTOBad HHq}OpMa]IH.‘F{ yie aguc-
KpeTHa — COCTOMT H3 OTAEJIbHBIX 3HAKOB. Hoa’romy BO3HHEKaeT JHIIb
TeXHUYIECKHUH BOIIPOC — KaK pa3dMeCcTHTE €€ B IIaMATH KOMIBIOTEPA.

HamomuuM 0 0afiTOBOM HPUHIMIIE OPraHU3AHH ODaMATH KOMIbIO-
TepoB, oOCyY:;kAaBIIeMcsa B Kypce HHGOPMATHKM OCHOBHOH IIKOJEI.
Bepremca k puc. 1.5. Kaxxnas Kierouka Ha HeM oGosHadaeT OMUT mams-
Tu. BoceMb MOApPsAN pPacmONO;XeHHBIX OMTOB 00pasyroT 0alT maMATH.
BaiiTel nporyMepoBaHbl. IlopsaakoBeiii HOMep OaiiTa onpejelseT ero
aZipec B IaMATH KoMIbloTepa. IMeHHO IO ajpecaM mpomeccop obpa-
MAaeTca K JAaHHBIM, YATASA WIKH 3a0HCHIBAs HX B NaMaTh (puc. 1.10).

]t il ]y o O i |

OaiiT Ne 1 faiT Ne 2

Puc. 1.10. BaiiToBas oprasusanysa IaMaTH

Mogens NpeAcTaBIeHAs TEKCTAa B HAMSATH BeChbMa IIPOCTa. 3a Kax-
noit 6yksoit andasura, nudpoil, 3HAKOM NPEIWHAHHA U MHBIM obuie-
OPHUHATHEIM IIPH 3alMCH TEKCTA CHMBOJIOM 3aKpenjigercs OIlpeielleH-
HBII ABOMYHBIA KOJ, JJIHWHA KOTOpOro ¢ukcupoBaHa. B monyasapHBIX
cucremax KomupoBku (Windows-1251, KOI8 u ap.) KamXABIH CHMBOI
3aMeHAeTCA HA 8-paspadHoe yenoe noaodcumenvhoe 080ULHOE LUCIO;
OHO XpaHHUTCA B ofHOM OaiiTe maMATH. ITO YHCIO ABJIAETCA MOPALKO-
BEIM HOMEPOM CHUMEBEOJIA B KofoBo# Tabmume. CorsacHo rnasHO# ¢op-
Mmyae mEGOPMATHKM, OIpeJesifeM, UYTO pasMep aixdaBuTa, KOTODPHIH
MOYKHO 3aKOJAHWpPOBaThE, paseH: 28 = 256. JToro KoJaWYecTBa BIOJHE
JOCTATOYHO IJIf PA3MEINEeHHA ABYX aJdaBHUTOB eCTeCTBEHHBIX A3LIKOB
(aHrJIMMCKOT0 M DYCCKOT0) M BCeX He0OXOZHMMBIX [OIOJHHUTEIBLHEIX
CHMEOJIOB.




MpepcraeneHue Tekcra, n306pakeHns U 3ByKa

ITockosbKy B MHpe MHOrO SI3HIKOB M MHOI'O aJI(aBUTOB, IIOCTEIIEH-
HO COBepInaeTcsl Iepexoli Ha MEeXAYHAPOZHYIO CHCTEMY KOJHPOBKH
Unicode, B xoTopoil mcnoss3yoTes MHOrOGaliToOBRIe Koabl. Hanpumep,
ecJH KOJ CUMBOJIA 3aHuUMaeT 2 DalrTa, TO C €ro NOMOMIBI0 MOYKHO 3aKOo-
auposats 216 = 65536 pasnMUIHBIX CHMBOJIOB.

Ilpu paboTe ¢ BIEKTPOHHON MOYTOM IMOUYTOBAA NMporpaMMa HHOT-
Jla Hac cIpaliMBaeT, He XO0THM JH MBI IPHOErHyThL K KOZHDOBKE
Unicode pgna mepecwuraeMerx coobmenuil. TakuM crmocoboM MOKHO
usbexxaTs OpoOJIEMBI HECOOTBETCTBUSA KOJAHMDOBOK, H3-34 KOTOPOMH
HHOIJIAa He yAaeTcsa NPOYUTATE PYCCKHHA TeKCT.

TekcTOBBIH JOKYMEHT, XPAHALIMICA B IAMATH KOMNBIOTEPa, COCTO-
HT He TOJBKO M3 KOLOB CMMBOJBHOTO ajiaBuTa. B HeM TaxiKke comep-
KaTCA KOOBI, yIpaBiagiomue opMaraMH TeKCTa IIPH ero oTodpaxke-
HHUH HAa MOHHTOPE HJH HA IleYaTH: THUIl U pasmep nipudra, NoJOKEeHAE
CTPOK, MOJS U OTCTynbl B 1p. KpoMe TOro, TEKCTOBLIE IIPOIIECCOPEI (Ha-
npumep, Microsoft Word) nozpossaior BKAIOYATE B JOKYMEHT M pefak-
THPOBATE TaKWe «HeJIHWHEeHHbIe» 00BeKThl, KAK TAOMHWIBI, OIJIABJICHHI,
CCBIJIKM W THOEPCCBIIKH, HCTOPHI0 BHOCUMBIX M3MeHeHHH m T. n. Beé
3TO TaK)Ke TPeACTABIAETCA B BUJE I[OCHEJ0BATENHLHOCTH O6aNTOBBIX
KOJIOB.

I'padmueckan undopmanmun

Wz xypca undopmaruxm 7—9 KiIaccoB BbI 3HAKOMEI ¢ OOIIHMH
IPUHIHANAMH KOMIOBIOTEDHOH rpa@uiKy, ¢ rpap)MuecKUMH TEXHOJIOTH-
AMH. 3fieck MBI HEMHOTO IoZpo0OHee, 4eM 3TO Jejanioch paHbIle, pac-
CMOTPHM cIOcOo0BI IpejcTaBiIeHusa rpaduiecKux u300pakeHHHd B ma-
MATH KOMIILIOTEPA.

IIpuBEDUN AHMCKPETHOCTH KOMOLIOTEDHBIX NAHHBIX CIHPABENJIHB H
Ans rpapuim. 3Ieck MOYKHO TOBODHUTE O JucikpemHoOM npedcmaae-
Huu usobpaxcenus (pucyrka, pomozpapuu, eudeoradpos) u duckpem-
HOCMu yeemd.

JAuckperHoe npejcraBienne uzobpasxkenus. Vzobpakenue Ha 3K-
paHe MOHHTOpPa THCKPeTHO. OBHO cocraBiasgeTcda U3 OTHeJIBHBIX TOYEK,
KOTOpBLIe HA3BLIBAIOTCA NMHKCENAMH (picture elements — dJieMeHTHL DH-
CYHKA). ITO CBfABZAHO C TEeXHHYECKMMH OCOO0eHHOCTSIMH yCTpoicTBa
SKpaHa, He3aBHCHMO OT ero (hmamueckoii peanmusanuu, Oyab TO MOHH-
TOP Ha 3JeKTPOHHO-JIYY€BOH TPYOKe, MHIKOKPHCTAJIIHYECKHUH WIH
Iaa3MeHHBI. OTH «TOYKH» CTOAbL OMMBKH ADPYr APYTY, YTO Tiia3 He
PasnH4YaeT NPOMENXYTKOB MeN(Iy HHMH, IO03TOMY Haoﬁpameﬁne BOC-
NpHUHUMAaeTCH] KaK HEeNpepeIBHOe, cIUIommHoe. ECJH BBIBOAMMOE H3




Mudopmauusa

KOMIIbIOTepa M3obpaskeHue opMupyeTca Ha Oymare (IPUHTEPOM HIH
ILIOTTEPOM), TO JHHHH HA HEM TaK)Ke BBIINIAJLAT HeIpepPLIBHLIMH.
OnHaKO B OCHOBE BCE PaBHO JIEMKHT medaTh OJMM3KUX APYr K APYry TO-
YeK.

B 3aBMcHMOCTH OT TOrOo, HA Kakoe rpadudeckoe paspenieHue K-
paHa HACTPOEHA OlePAI[MOHHAA CHCTeMa KOMIIbIOTepa, Ha HeM MOIyT
pasMemiaTbca  ma3obparkenus, uMeoomue pasmep 800 x 600,
1024 x 768 u Gosee nmukcesaeii. Taxkas NpAMOYroJbHad MaTPHIA IHK-
cejied HA KpaHe KOMIILIOTepa Ha3hbIBaeTCcA pacTpoOM.

KauecTBo mazobpaskeHHs 3aBHCHT He TOJNBKO OT pasmepa pacTpa,
HO M OT pasMepa 3KpaHa MOHMTOPA, KOTOPHIH 0OBIYHO XapaKTepu3yeT-
cA aauHOM mmaroHanu. CymiecTByeT mapaMeTp paspelleHMs JKpaHa.
Dror mapaMeTp M3MepsAeTcas B TOYKAX Ha AIOMM (mo-aHrauiicku dots
per inch — dpi). ¥ MmoHuTOpa ¢ JUaroHalbio 15 A10MMOB pasMep H30-
GpasKeHHA Ha sKpaHe cocTaBiageT mpumepHo 28 x 21 cm2. 3Has, 4TO
B ofHOM mioiime 25,4 MM, MOXHO PACCYHMTATH, YTO IIpH paboTe MOHH-
Topa B pexume 800 x 600 nuxceneil paspelleHHe sKpaHHOTO M3o6pa-
skeHus paBHO 72 dpi.

IIpu meuatu Ha Oymare paspelleHHe [TOJKHO OBITH HAMHOT'O
Beime. Ilonurpaduueckas medyaTh HMOJHOIBETHOIO HM300paKeHHA Tpe-
oyer paspemenusa 200—300 dpi. CrasgapTHBIH (HOTOCHMMOK pasMepoM
10 x 15 em? gomxen comepaxars npumepso 1000 x 1500 nukceneit.

Ouckpernoe mpejcTaBjieHue UBera. BoccTaHOBMM Ballu 3HAHWUSA
0 KOJAWPOBAHUM IBETA, HNOJYUYEeHHEBEIe M3 Kypca MHMOOPMATHKH OCHOB-
HO#l mKoibkl. OCHOBHOEe NPAaBWMJIO 3BYYHT TaK: JI000H IIBET TOYKH Ha
sKpaHe KOMIBIOTepa MOJydaeTcAs IIyTeM CMEIIHBAHHA Tpex 0a3oBBIX
IBETOB: KPACHOI'0, 3€JIEHOI'0, CHHEro. JTOT IPHUHIAII HA3bIBAETCHA IBe-
Toeoi momensio RGB (Red, Green, Blue).

JIBOMYHRIN KOJ IBeTa oIIpefeiisgeT, B KAKOM COOTHOIIEHHH HaXO0-
OATCA MHTEHCHBHOCTH Tpex 0a30BBIX IBeTOB. Eciiy BCe OHH CMeIIHBAa-
JOTCH B OJMHAKOBEIX JOJAX, TO B WTOre moaydaercda Oesislif IIBeT.
Eciu Bce TpM KOMIIOHEHTHI «BBIKJIIOUEHBI», TO IBeT MHUKCENA — dep-
Helil. Bee ocranpHEIe 1BeTA JeKaT MeXXIy OelIbIM M HEePHBIM.

JIIMcKpPeTHOCTL IIBETA COCTOMT B TOM, YTO UHMEHCUEHOCMU 06A308bLX
u6emos Mozym NPUHUMAMb KOHEYWHOe YUCL0 OUCKPEeMHbLX 3HAYEeHUL.

IlycTs, HanpuMep, pasMep KoOJa LBeTA IHKcesld paBeH 8 Ouram —
1 Gaitry. Mesxy 6a30BLIME I[BETAMP OHHM MOTI'YT OBITH paCIIpefie/IeHbI TaK:

K K 3 3 3 C C C




MpencraBneHue TekcrTa, 300paxeHus U 3ByKa

2 buTa — MO KPACHBIN IBeT, 3 OuTa — IO 3eJieHHIH u 3 6uTa —
O CHHHWH.

HMHuTeHCHBHOCTE KPACHOIO I[BETAa MOMKET NPMHMMATEL 22 = 4 zHaue-
HHS, WHTEHCHUBHOCTH 3€JIEHOTO W CHHero npBeroB — mo 23 = 8 gHaue-
Huii. ITonHOE YHCIIO IIBETOB, KOTOPBIE KOAMPYIOTCA S-paspAgHBIMH KO-
naMu, paBHO: 4 - 8 - 8 = 256 = 28, Cuosa paboraer riaBEas dopMmyJa
HHOOPMATUKH.

W3 onucanHOro NpaBmia, B YaCTHOCTH, CIENyeT:

KEpac- BesteHEIH Cunmnii
HBIA
0, 0[O0 0| 0| 0] 0| 0 |— xoxuepHoro nsera
1] 1 1 1 1 1 1 1 | — ropx OGenoro nmBera
LYY [ IS O ¢ N RS 1 0 | 0| 1 |— xogGregHO-CEPOrO I[BETA
91 61121 1 1| 0] 0] 0 | — xomAPKO-3eJIEHOTO I[BETA
0|]0)]0( O I 0 | 0| 0 |— xox GaegHO-3€I€HOTO IIBETA

O6o6menne 9THX YACTHHIX NPUMEDPOB IPUBOAUT K CJAEAYIOMEMY
npaBuay. Ecim pasmep xojga nBera paBeH b GHTOB, TO KOJHYECTBO
IBeToB (pasMep MaJuTPhI) BEIYHCIAAETCA IO GopMyse:

K =2

Benmaunry b B KOMOBIOTEPHOH rpaduke Ha3bLIBAIOT OMTOBOM TiIyoM-
HOM UBeTa.

Eme oxus npumep. BuroBaa ray6mHa nsera pasBHa 24. Pasmep
HaauTpel OyJeT paBeH:

K = 2% = 16 777 216.

B kommeroTepHOH rpadHKe HCHOIB3YVIOTCS pPasHbIE IIBETOBBLIE MO-
Aenu nnsA u300paxKeHHA HaA IKPAHE, NOAYHLAEMO20 NYyMeM USAYLEeHUR
ceéema, u n3obpaxkeHus Ha Oymaze, (hopMupyemozo ¢ nOMOULbI0 OMpPa-
senusn ceema. IlepByio Momesnrs MbI yiKe DPAcCMOTDENIH — 3TO MOJeNb
RGB. Bropasa mogens Hocur HazBaane CMYK.

IIBeT, KOTOPBIA MBI BHAMM Ha JHCTe OyMarw, — 3TO OTPaKeHHE
6estoro (comHeuHoro) cBeta. HaHecenHas Ha GymMary Kpacka IIOTJIOIIa-
€T YaCTh MaJHTPBI, COCTABIAAIONIel OesIbIil IBeT, a APYIYIO Y4acTh OTpAa-
scaer. Takum oOpasoM, HY!KHBIH IBeT Ha OyMare noaydaloT nyTeM
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UMudopmauns

«BBIYHTAHHUA» U3 Oeloro ceera <«HEHYKHBIX Kpacok». IlosTomy B
nBeTHOH moaurpaduu aeficTBYeT He NMPABHJIO CIOMKEHHA IIBETOB (Kak
HA DKpaHe KOMIILIOTEpa), a NpaBmio BeuuTaHmsa. Mbl He Oyiaem
yrayonsaThes B MeXaHHM3M Taxoro cmocoba nserooOpasoBaHusa. Pac-
mudpyem guams abopesuarypy CMYK: Cyan — roayboii, Magenta —
nypnypubiii, Yellow — sxentsiii, blacK — uepHBIA.

PacrpoBas u BeKTOpHAaA rpaduia

O ABYX TEeXHOJOTMSX KOMIBIOTEPHON rpaduKH — pacTpPoBOil H
BEKTODHOH — BBl 3HaeTe W3 Kypca nHGOPMAaTHKH OCHOBHOM ITKOJIBI.

B pacrporoii rpadguke rpadguueckas MHPOPMAINA — ITO COBOKYII-
HOCTh JAHHEIX O IBeTe KasKJ0ro IMHUKCess Ha 3KpaHe. JTO TO, O 4YeM To-
BOPHJIOCH Bhile. B BexTopHOil rpadmke rpadpudeckas MHOpDMALUA —
9TO JaHHBIE, MATEMATHIECKH OMMCHIBAIONHEe rpaduyecKHe NPHMHTHBEI,
COCTABJIAIOINE DPUCYHOK: IpAMBIE, AYT'H, NPAMOYTOJIbHHKH, OBAJLI H
up. Ilonoxkenwe u GopMa rpapuIeCKHX IPHMHTHBOB IIPEJICTABIAIOTCH B
cHUCTEME SKPaHHBIX KOODAHMHAT.

Pacmposyio zpaguky (pefakTopsl PacTPOBOIO THNA) NPHMEHSIOT
npH pazpaboTKe 3JIeKTPOHHLIX (MYJILTHMEAHHHBIX) W NOIHTPAQUIECKHX
uagannii. PacTpoBble WLIOCTPAIMK PEeAKO CO3JAIT BPYYHYIO C IIO-
MOILI0 KOMIBLIOTEPHBIX OporpaMm. dame And 9TOH e HCHOJB3YIOT
CKAHUPOBAHHEIE WJLIIOCTPAIIMH, IIOATOTOBJIEHHBIE XYJOKHHKOM Ha Oy-
mare, mwau ¢ororpapuu. [Ins BBOAA PACTPOBBIX W300pasKeHHI B KOM-
IBIOTEp NPUMeHAIOTeA Mudpossie (GoTo- B BHAeOKaMepbl. BoasmuHECTEO
rpadMuecKHX PEeJaKTOPOB PACTDPOBOTO THNA B OOJBINeil Mepe OPHEHTHDO-
BaHBI HE HA CO3/laHMe H300paskeHHil, a Ha HX 00paboTKYy.

IocrounHeTBO pacTpoBoii rpaduku — addeKTHBHOE IpeacTaBie-
Hue msobpaxkenuii gororpaduueckoro xadecrsa. OCHOBHOII HejmocTa-
TOK pacTpoBoro cmocofa mpeacTaBjJeHUs H3oOpaskeHHMAa — OONBIION
ob6beM saEMMaeMoil naMATHA. [[1a ero coxkpameHus NIPHUXONHUTCH IIPH-
MeHATH pas3JIndHBIe crnocobbl c)KaTHA HNaHHBIX. JIpyroii HemocTaTOK
PacCTPOBEIX H300parkeHHH CBA3AH C HMCKaXXKeHHeM HM300pa)KeHus Npu
ero macmrabuposaauu. [IocKOIBKY H300pasKeHHe COCTOHT U3 (HKCH-
POBAaHHOrO UHCJIA TOYEK, YBeJHUeHHe H300pa’KeHHs IPHBOJUT K
TOMY, 9TO 3TH TOYKH CTAHOBATCA KDPYIHee. ¥ BeJIMYeHHe pasMmepa To-
YeK pacTpa BH3YATBLHO MCKAaYKaeT MILIIOCTPAIHIO U Jieniaer ee rpy6oii.

Bexmophbuie zpaguyeckue pedarxmopbl IpeJHa3HAYEHBl B IEPBYIO
oyepens IJIA CO3NAaHMA WLIIOCTPAIIMH M B MeHbIIEH CTeNeHH AJA HX
obpaborku.




MpeacraeneHue TekcTa, u3ootpaxeHns U 3ByKa

IlocToMHCTBA BEKTOPHOH rpauKHA — CPaBHMTENBHO HeGOIbIIONH
ob’beM IIaMATH, 3aHMMAEMOM BEKTOPHEIMH dairaMu, MaclITabupoBa-
HUe m300pakeHusa Ges morepm KadectBa. OJHAKO cpelcTBAMH BEKTOD-
HOM rpaduKH mpobIeMATHYHO ITONYYHTE BBICOKOKAdYeCTBEHHOE XYHO-
sKecTBeHHOe M300paskenue. OOGBIUHO CpeAcTBa BeKTOPHOI rpaduku mc-
MONB3YIOT He AJA CO3JAHHA XYA0XKeCTBEHHBIX KOMIIO3MIIMMA, a AIdA
0(POPMHUTENLECKHX, YePTEYKHBIX ¥ NPOEKTHO-KOHCTPYKTOPCKUX paloT.

I'padpuueckas uadopManusa coxpassaercd B (aitnmax ma aucke. Cy-
IecTBYIOT pasHoobpasHble (opmarhl rpadmyueckux Gainos. Ouu ge-
JIATCA HA PACTPOBEIE M BeKTOpHBLIe. PacTpoBhle rpaduueckmue daninl
(bpopmater JPEG, BMP, TIFF u apyrue) xpasaTt uH(OPMANHIO O IBe-
Te KAIKAOro NUKcels um3obpaskeHus Ha 3KpaHe. B rpadmueckux daii-
Jax BeKTopHOro ¢opmara (manpumep, WMF, CGM) coaepsxarcsa
onucanudA rpaduUecKUX NPAMHUTHBOB, COCTABJIAIONIMX PHUCYHOK.

Crnemyer NMOHUMAaTh, 4YTO rpaduuecKue JaHHEBIe, IIOMeIjaeMble B
BH/IeONIAMATEL ¥ BBEIBOJAMMBIEC HA 9KpaH, MMEIOT PAcTPOBHIM (hopMaT BHE
3aBHCHMOCTH OT TOT'O, C IOMOIILI0 KAKHUX IIPDOrPAMMHLIX cpelcTB (pac-
TPOBBIX MJIHM BEKTOPHBIX) OHHU IIOJYyYeHBI.

3ByKosas MHGOPMaALHA

IIpuHNUNLl JUCKPeTH3anuK 3BYKa («0nmppOBKU» 3BYKA) OTpaMe-
HEI Ha puc. 1.11.
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Puc. 1.11. OnudpoBka 3ByKa
(y — MHTEHCHBHOCTH (YPOBEHE) 3BYKOBOI'O CUIHAJNa, [ — BpPeM#H)




Uudopmauuma

BBoz 3ByKa B KOMIOBIOTED HPOHM3BOAHTCHA C IIOMOINBI0 3BYKOBOI'O
yerpoiicTBa (MEKPODOHA, PagMo U Ap.), BEIXOJ KOTOPOrO MOLKIIOUYAET-
cAd K MOPTY 3BYKOBOH KapThl. 3a7jaua 3BYKOBOH KapTel — € ompeje-
JIeHHOH YacTOTOH NPOM3BOAUTE M3MEPEeHHH YPOBHS 3BYKOBOTO CHTHA-
na (npeoOpasoBaHHOTO B AIEKTPHYECKHE KoaeGaHWSA) U Pe3yJbTaThl
H3MepeHHsd 3alHChIBATH B NaMATH KOMMOBIOTEPA. ITOT IPOIEcC HA3BI-
BalOT ONMU(MPOBKOH 3BYKA.

IIpomexyTOK BpeMeHH MeXKAY ABYMSA H3MEDEHHAMHU HA3BIBAETCH
mepuojoM uaMepeHuil — 1 ¢. OOpaTHas BeJWYHWHA HA3HIBAETCH YaCTO-
TO# nmueckperusamum — 1/t (repm). YeM BhIlle UacTOTA HM3MEPEHUIA,
TEM BEIIIE KAa4YeCcTBO HH(MPOBOI0O 3BYKA.

PeaysnbTaThl TaKUX H3MEPEHWH NPENCTABIAIOTCA [EILIMH IOJOMKH-
TeJIbHBIMH YHCIAMH C KOHeYHBIM KOJHMYEeCTBOM pa3pazioB. Bel yixe aHae-
Te, YTO B TAKOM CJIy4Yae HOJYYaeTCA AUCKPETHOE KOHEUHOEe MHOMKECTBO
3HaYeHWM B OrpaHUYEHHOM AHuamnaszoHe. PasMep sTOro AuamnasoHA 3aBH-
CHT OT Pa3pANHOCTH A4YeWKH — pezucmpa namsami 36YyKoeoil Kapmubl.
CuoBa paGoraer dopmyna 2i, rme i — paspAgHOCTE perucrpa. Yucyo i
HA3BIBAIOT TAKXKe Pa3pAXHOCTHIO MHCKPETH3AIMH. 3alNCaHHBIE TaHHBIE
COXPaHAITCA B (pailax COeIMaNbHEIX 3BYKOBBEIX (JOPMATOB.

CymecTByoT nporpaMmbel 06paGoTKH 3BYKA — pegaKkTOphl 3BYKa,
MO3BOJIAIOIIAE CO3JABaTh PA3JINYHBIE MY3BIKAJIBHEIE 3(HEKTBI, OUH-
LIaTh 3BYK OT LIYMOB, COTJIACOBBIBATE ¢ M300paKeHUAMH IJIA CO3JAHUSA
MyJbTHMEIUNAHBIX HPOAVKTOB M T.A. C mnmoMomew chnemuanbHBIX
YCTPOMCTB, NeHEPUDPYIOIIUX 3BYK, 3BYKOBEIE (hailabl MOTYT mpeobpaso-
BBEIBATBCA B 3BYKOBEIE BOJHKI, BOCIIPUHHUMAEMEIE CJIYXOM 4YeJOBeKa.

IIpu xpasHeHMH ONMQPPOBAHHOIO 3BYKA NPHUXONWUTCHA pPEIIATh IIPO-
OeMy yMeHbIIeHHsA 00beMa 3BYKOBBIX (paiinos. s 3TOro KpoMme Ko-
duposanus OarHbLX 0e3 nomepv, TO3BOJSIOIMIETO OCYIIECTBISATEL CTO-
IPOIEHTHOe BOCCTAaHORBJEHNE NAHHBIX M3 CHKATOrO IIOTOKA, UCIOJIbL3yeT-
cA xKoduposarue danHulx ¢ nomepamu. 1leab TAKOro KOAHPOBAHUA —
JOOHTBECA CXOMECTHM 3BYYaHHsS BOCCTAHOBJIEHHOT'O CHTHAJA C OPUIHHA-
JIOM IPH MAKCHMAJHLHOM CXKATHU JAHHBIX. 9TO JOCTHIAETCA IIYTEM HC-
NOJMb30BAHUA DPA3JIHYHBIX AJTOPHTMOB, CKHMAIONIAX OPHTHHAJIBHBIN
CHUTH&JI IIYTeM BBIKHIBIBAHHA M3 HEro CJAa00CHBIIMIUMEIX 5JI€MEHTOB.
MeTozmoB coxaTHs, a TAKKe IMPOTPAMM, PeaH3yIOIUX 3TH MEeTOAbI, Cy-
IIeCTBYeT MHOTO.

J1a coxpaHeHHs 3ByKa 0e3 mMoTeph MCIOJAb3YeTCHA YHHUBEDCAILHEIN
3ByKOBOH ¢opmar daiinoB WAYV. HawubGosiee wu3BecTHBIH GopMar
«caKaToro» 3Byka (c morepamm) — MP3. On ofecneumBaer cikaTue
panHbIX B 10 pas u Goee.




MNpepcraeneHve Tekcta, M306paxeHns v 3ByKa

CucrtemMma OCHOBHbIX NOHATUA

Texcr 3BYK
Tabauns Huckper- JducKkpeTHOCTH JucKpeTHEIE
KOOHPOBKH HOCTE B30~ nsera U3MepeHHusA
OpakeHHA 3BYKOBOI'O CHUI'HAJIA
8-pas- | 16-pas- | Pactp — Mognenn Yacrora Paspan-
pAAHBIE | PAAHAA |CETKA 1BeTa AUCKpe- | HOCTb Auc-
nuKcenei TH3AIHHA | KPeTHU3AIluN
ASCII, Unicode | MxN — RGB CMYK | 1/mepuog 2= N,
KOI8 PasMep | pranuua- |Orpascae- | (TP |j — paspan-
AL S pacTpa, | enprit MBI CBET HOCTB,
dpi — cBer N — xonu-
paapere- YecTBO
HHe ypoBHEH
M3MEpeHus
3BYKa

Bonpocsl 1 3apaHua

1. Korga xommnblorepsl Hadanu paforaTh ¢ TEKCTOM, ¢ rpadukoii, co 3By-
Kom?

2. Yto Ttaxoe tabnuna xoauposrun? Kakmue cymecTBYOT TabIHIBI KOAHPOB-
Ku?

3. Ha ueM OCHOBBIBAETCH JUCKPETHOE IpeACcTaBIeHHe H300paKeHua?

4. Yro Takoe mojess neera RGB?

5. Hanummure 8-paspafHBIH KOJ APKO-CHHEro IIBeTa, APKO-XKeaToro (cmech
KPACHOr'O C 3eJeHbIM), OJeLHO-3eIToro.

6. ITouemy B mosurpaduu He ucnoassyerca mogens RGB?

7. Yro Takoe CMYK?

8. Kakoe ycTpoHCTBO B KOMIBIOTEDPE IIPOM3BOAUT OUHGPOBKY BBOIHUMOIO
3BYKOBOTO CHTHANA?

9. Kak (Ka4ecTBEHHO) KAUeCTBO MU(POBOro 3ByKa 3aBHCHT OT YaCTOTHI JMC-
KPeTHIAMUH U PASPASHOCTH JUCKDETH3AIUU?

10. Yem ynoGen c¢opmatr MP3?

QA & & 9




Undopmauus

M Q0P k rnase 1 Ha caiite ®LUMUOP (http://fcior.edu.ru)

®

AnnapatHoe W mporpaMmHoe ofecledeHHe s MpeAcTABICHHS
3ByKa

AnmnapaTHoe W IporpamMMHOe ofecredeHHe AJA NPeACTABICHUA
M300parKeHu g

Envanne usmepenuns nHbopManny
IlpeacraBnenne TeKcTa B Pa3IMYHBIX KOAHPOBKAX

Yucna B namata IBM. Cpeacrea o6paboTku 4HCIIOBOM HHGOP-
Manmuu

Yucaa ¢ GUKCUPOBAHHON M ILIAaBAKOINEH 3anATOH
Yuco U ero KOMIObIOTePHBIH KO/




Mnhaea 2
UHdopmaLMOHHbIe Npouecchl

§7

XpaHeHue uHdopmauum

W3 Kypca OCHOBHOM IIKOJIBLI BAM M3BECTHO:

Yenosek XpaHAT HHGOPMAIAIO B COOCTBEHHOH IIaMATH, a TaKKe
B BHe 3aluceil Ha pasjJMUYHBIX BHEIIHUX (10 OTHOIIEHHIO K de-
JIOBEKY) HOCHTEJAX: HAa KaMHe, manmwpyce, Oymare, MarHUTHBIX
¥ ONTHYECKHMX HOCHTeJSX M Ip. Biarozapa TakuM 3amlucaM,
uHpOpPMaLMs IepefaeTca He TOJABKO B MPOCTPaHCTBe (OT desioBe-
Ka K YeJIOBeKY), HO M BO BpeMeHH — M3 MOKOJIEHHA B IIOKOJIe-
HHE.

PaccMoTpuM criocobbl XxpaseHnnsa uHGopManuu 6osee noapobHO.

Hudopmauusa MOKeT XPAaHHATHCA B Pas3JHMYHBIX BHAAaX: B BHJEe 3a-
NHMCAHHBIX TEKCTOB, PUCYHKOB, cXeM, deprexeil; dororpadmuii, 3ByKo-
3anuceil, KHHO- WX BHAeosanucei. B xaaoM ciaydae NPHUMEHAIOTCH
CBOH HOCHTEJIH.

Hocutenb — 370 MarepuankHas cpeaa, ucnonb3yemMas Asis 3annucu u xpa-
HEeHuA MHdOopPMaLUK.

IIpaxTrdecKn HOCHTeJeM HMHpopManum MoxerT ObITh JI1000it Marte-
puanbHBIA 00BeKT. MHGOPMAOWIO MOMKHO COXPAHATH HA KaMHe, Iepe-
Be, CTeKJie, TKaHHW, IeCKe, Tejie YejioBeKa M T. . 3/eChk Mbl He CTaHEM
obcysK/aaTh pasiHYHbIe HCTOPHYECKHe H DK30THYECKHe BADHAHTHI HOCH-
reneii. OrpaHUYMMCH COBPEMEHHBIMH CPeACTBAMH XPaHeHH#d HMH(popMa-
MK, UMEIOIIIMHA MAaCCOBOe IIDMMeHeHHe.

Hcenoan3oBanne OyMasKHBIX HOCHTeJeH HHGpOpPMAIHN

HocureneM, MMeIOIMUM Hanbojiee MaccoBoe ynorpebienue, 10 CHX
mop ocraerca Gymara. Usobperennas Bo Il Bexe H. 3. B Kurae 6ymara
CIYKHT JIOAAM yaxke 19 cromernii.

Ilns conocraBieHHA 06beMOB MH(OPMAaNHUN HA PA3HBIX HOCHTENAX
fyZeM MOAL30OBATHECA eNHHHIEH — OaliToM, cumTas, 4TO OAMH 3HAK




UHdopmaumoHHbie npoueccsl

Tekcra <«BecuT» 1 Oaiir. Herpyauo momcumTaTes MHOODPMAIMOHHBIH
obbeM KHHUrHY, comep:xarieii 300 cTpamuIl ¢ pasMepoM TeKCTa HA CTpa-
murne npuMepHOo 2000 cumBoioB. TereT Takodl KHHUTH HMeeT 00HEM
npumepHo 600 000 Gaiitor, unu 586 K6. Cpegusas mkoasHas 6u6amo-
Teka, (oHA KoTopoil cocraBiasaoT 5000 TomoB, mMeeT MH(PODPMAIHOH-
HBI# 06beM npubausurensso 2861 M6 = 2,8 I'6.

Yro kacaeTcsd HOJITOBEYHOCTH XPaHEHHSA
IDOKYMEHTOB, KHHI' H IMpodeii OGyMaXHOH
OPOAYKIMH, TO OHA OYEHb CHJIBLHO 3ABHCHT
OT KadecTBa OyMmarm, KpacuTeyied, WCIOJb-
3yeMBEIX IIPDH 3alMCH TEeKCTa, YCJOBHI Xpa-
HeHuA. MHTepecHO, uTo 10 cepenumnbl XIX
BeKa (C 9TOro BPEMEHH JAJA IIPOM3BOJCTBA
GyMaru HavaJ¥ HCHONB30BATH [PEBECHUHY)
Oymara mesajiach M3 XJONKA U TeKCTUJIBHBIX
OTXOJOB — TpANbA. YepHHIAMH CHYXUJIM HATYPAJbHBIE KDPACHTEJIH.
KauecTBO DYKONHMCHBIX JOKYMEHTOB TOr0 BDEMEHH OBLIO JOBOJBHO
BBEICOKHMM, M OHH MOIJIH XPaHUTbCA ThicA4H JieT. C mepexomoM Ha ape-
BECHYIO OCHOBY, C PACOpPOCTPAHEHHEM MAIIWHOIMCH # CPeJCTB KOIH-
POBAHHA, C HAYAJOM HCHONB30BAHUSA CHHTETHYECKHX KpacuTeleil
CPOK XpaHEHHU#A NeYaTHBIX JOKYMEHTOB cHH3miIcH 10 200-300 ser.

Ha nepBeix KoMmnbioTepax GymMasKHEIE HO-
CHUTEeIH HMCHOJb30BAINUCh MIA IHAMPOBOIO
OpeACTaBJEeHUS BBOAMMBIX JAHHBIX. OITO
6pLTH nepdOKapTHI: KADPTOHHEIE KApPTOYKH C
OTBEPCTHAMH, XpPaHsAIIHEe JBOHYHBIA KOJ BBO-
aumoii mH(popManun. Ha HeKoTOpeIX THmax
9BM nna Tex ke Ieseil NpuMeHsIach nepdo-
pupoBaHHasa OyMayKHAA JIEHTA.

Hcnoas3oBaHHe MArHHTHBIX HOCHTeJXel HH@OPMaIUK

B XIX peke 6bL1a msobpeTeHa MarHHTHAs 3aluch. IlepBoHAYab-
HO OHa HCIOJIB30BANACE TOJNBKO JJIs COXpaHeHHUdA 3ByKa. CaMwIM mep-
BEIM HOCHTeJIeM MarHHTHOII 3anmucu ObLIa cTaJdbHAafA [IPOBOJIOKA AUAa-
meTpoM o 1 mm. B Hayame XX croneTus AJs 3THX Iejeil HCIOIB30O-




XpaHneHne nHdpopmauumn

BAJACh TAaKXKe CTANBHAA KaraHas JeHTa. Torga »xe (B 1906 r.) 6nin
BEIZJaH W IEepBBEIM NaTeHT HA MATrHWUTHEINA JHcK. KauecTBeHHEBIE Xapak-
TEePHCTHKH BCEX BTHX HOCHTeJIeH OBLIM BecbMa HH3KUMH. [locTaTouHO
cKasaTh, 4YTO JJId IPOM3BOJACTBa 14-yacoBOf MAarHHTHOH 3alucH
YCTHBRIX AOKJIaZoB Ha MemayHapogHoM KoHrpecce B Komenrarene B
1908 r. morpebosanocsk 2500 kM, nau okoao 100 Kr MpoOBOJIOKH.

B 20-x rogax XX Beka NosABJseTCA MAarHUTHAA JIEHTA cHAYasia Ha
OyMarXkHOI, a MO3HEe — HA CHMHTeTHYeCcKOoi (JIaBcaHOBOII) OCHOEBe, HA
MOBEPXHOCTh KOTOPOI HAHOCHTCA TOHKHI cJ0oif d)eppOMATHUTHOIO IIO-
pomka. Bo Bropoit monoeure XX Bexka Ha MArHUTHYIO JIEHTY Hayudu-
JIUCh 3aNMCHIBATE M300pajkeHme, HOABIAITCHA BHJeOKaMephl, BHIEO-
MarsuTo(oHSbI.

Ha 9BM mepBoro @ BTOPOro IIOKOJEHHHA MATHHTHAA JIEHTA HCIIOIb-
30BAJIaCh KAK EQWHCTBEHHBIA BHI CMEHHOI'0 HOCHTENS [JIi YCTDOMCTB
BHeInHel nmaMaTH. Jlo0as KoMOboTepHAs HHPOPMANHA HA J1060M HOCH-
Tese XpaHUTCA B JBoHYHOM (mudporom) Buze. IlosToMy He3aBHCHMO OT
BHJa MHQOPMALMH: TEKCT 9TO, WIM H300parkeHHe, HJIHM 3BYK — ee 00b-
eM MOYKHO M3MepHUTh B Omrax u Gaiitax. Ha ogHy KaTyIIKy ¢ MarHuTHOI
JIEHTOH, HMCIOJB30BABINEHCA B JIEHTONPOTSIKHBIX YCTPOMCTBAX IEpPBBIX
9BM, nmomernasocs npubausuteasao 500 K6 uadopmanmuu.

C nauama 1960-x romoB B ymoTpebjieHWE BXOAAT KOMIIBIOTEPHBIE
MarHATHBIE AMCKH: AJIOMUHHUEBbIE MJM ILJIACTMACCOBBIE OHMCKH, IOKDBI-
ThIe TOHKHM MATHHTHEIM IIOPOIIKOBBIM CJIOEM TOJIIIMHOM B HECKOJIBKO
MukpoH. MHbopManusa Ha AUCKe PACIIONAraeTCs [0 KPYTOBBIM KOHIeH-
TPHYECKHM HOPOXKKaM, Ha KOTOPHIe OHA 3allMChIBAETCH H CUHMTHLIBAETCH
B IIpoOllecce BPAIIeHHA JHCKA C MOMOIILI0 MATHUTHBIX T'OJIOBOK.

Ha mnepsrix IIK wmcmoas3zoBasyichk TrHOKHMe MarHUTHBIE OUCKH
(bmonnu-gECKH) — CMEHHBIE HOCHTENH HHGOPMAIUHA ¢ HeGOJBIINM
obbeMoM mamaTH — 10 2 M6. Haumnasa ¢ 1980-x rogos, B IIK maua-
JIM WCIOJb30BATHCA BCTPOEHHBIE B CHCTEMHBIN 0J/IOK HAKONMUTEIH Ha




UHdopmMaumMOHHBIE NPOoLECCHI

JKEeCTKMX MArHHTHBIX muckax, wam HXMI (asrn. HDD — Hard
Disk Drive). Ux eme HasbIBAIOT BUHUECTEPCKUMHE JHCKAMM.

BuuuecTepCcKHH AHCK IpeAcTaBiser co00ii maxeT MArHHUTHBIX JHC-
KOB, HAJIeThIX Ha OOIIYIO OCh, KOTOpAasA IPH paboTe KOMIIbIOTEPA HAXO-
OUTCA B IocToAHHOM Bpamenuu. C KaxJ0H MarsuTHOH IOBepX-
HOCTBIO IIAKETa JHMCKOB KOHTAKTHDYET CBOA MardHMTHAas IroJoBKA.

HabdopMammoHHAd eMKOCTE COBPEMEHHBIX BHHYECTEPCKHX AWNCKOB
u3MepdAeTcA B TepadaiiTax.

Onruueckue MTHCKH U (hIemm-maMATh

IIpuMeHeHHE ONTHYECKOrO, WIH Ja3epHoOro, crocoba sammcH HH-
dopmanuu HaumHaerca B 1980-x romax. Ero mosiBieHue CBA3aHO C
uzobpeTeHMEeM KBAHTOBOT'O reHepaTopa — Jasepa, MCTOYHHKA OYeHb
TOHKOrO (TOJIMHA NOPAJKA MHKDPOHA) JIy4a BBICOKOH aHepruu. Jlyu
crocoBeH BBIXKHMIaTh HA IMOBEPXHOCTH ILIABKOrO MaTepHasla JBOMYHBIN
KO/ JaHHBIX C OYeHb BHICOKOH MJIOTHOCTHI0. CUNTHIBAHWE MPOHCXOJHT
B pPe3yJabTaTe OTPayKeHusl OT TaKoi «nepdopHpOBAHHONH» IOBEPXHOCTH
JIA3€PHOTrO Jy4Ya ¢ MeHbIIel sHepruei («xoxomHoro» yyda). IlepBora-
yanbHo Ha IIK Bomwinm B ynorpebieHuWe ONTHYECKHE KOMIIAKT-
muckun — CD, nebOpManHMOHHAA €MKOCTh KOTODBHIX COCTABJIAET OT
190 M6 mo 700 M6.

Bo Bropoit momoBuae 1990-x rozoB nmoABMINCE IU(POBEIE YHU-
BepcanbHble Bugeoaucku DVD (Digital Versatile Disk) ¢ 6onbmoii em-
KOCTBIO, m3MepseMoil B rurabaiitax (go 17 I'0). YBeanueHne ux eM-
KoctH 1o cpaBsHeHHMI0 ¢ CD cBsAzaHO C HCHOJB30BAHHMEM JIA3EPHOTO
JIyda MEHBIIEro JHaMeTpa, a TAKMKe ABYXCJIOHHON ¥ JABYCTOPOHHEI 3a-
nucu. BcmoMHEHTE npHEMep €O IIKOAbHON OuOamoTexoii. Beck ee
KHHUXHBIHA (OHI MOKHO pasMecTHTh Ha ogaoM DVD.

B mHacrosimmee BpeMs ONTHYECKHE JHCKH
(CD u DVD) sasusaworcsa Haubojiee HafeKHbBIMHA
MATepHAILHEIMH HOCHTENAMH HHOOpPMaIny,
3anMCcaHHOM IUGPOBEIM cHocoboM. ITH THUIBI
HocuTeseH ObIBAIOT KaK OAHOKPATHO 3alMCHI-
BAEMBIMHA — NPUTOAHBIMH TOJBKO [JIsI UTEHUSI,
TAK M Iepe3anuchiBAeMBIMM — TIPHUTOJHBIMHA
JIJIST YTeHUSA M 3aIMCH.




XpaHeHue uHpopmaumm

B nocnenHee BpeMs NOSABWJIOCH MHOMKECTBO MOOHMJIBHEIX IH(PPOBRIX
ycTpoicTB: mudporeie ¢oTo- u BHAeokameprl, MP3-nneepsl, KapMaH-
HEle KOMIBIOTEDHI, MOOWJIBHBIE TenedOHBI, yCTpOICTBAa AJA YTEHHS
anekTpoHHBIX KHHAT, GPS-HaBuratops: u Ap. Bee aTn yerpoiicTBa HyX-
JAal0TCH B NEPEHOCHBIX HocuTensax uHpopManuu. Ho mockoiabKy Bece
MOOHJIBLHEIE YCTPOHMCTBA MOBOJBHO MHHHATIOPHBIE, K HOCHUTENAM WH-
dopManuu HiA HUX TPEeXbABIAIOTCA ocobble TpeboBanusa. OHu Hou-
JKHBI OBITH KOMIOAKTHEIMH, 06GJIagaTh HHSKHM JHEpromorpedieHneM
mpu paGoTe, GHITH SHEPrOHE3ABHCHMBIMH NPH XPaHeHHH, MMeTh GOJIb-
IIYI0 €MKOCTb, BBICOKHE CKOPOCTH 3alWCH W YTEeHMS, JOJTUH CpPOK
cay:x0p1. BceM 9THM TpeGOBAHHUAM YAOBJIETBOPAIOT (uielm-KapThl nams-
. WH(QOpMAIMOHHEIA 00BeM Gueni-KapTbl MOXKET COCTABJIATE He-
CKOJILKO rurabaiiTos.

B KauyecTBe BHEITHEr0 HOCHTENA MJIA KOM-
NBIOTEPa IMIHPOKOE PACHpPOCTPAHEeHHEe MOJIYIHUIIN
TaK HasbiBaeMble (hyeni-OpenoKkH (MX Ha3bIBAIOT
B HPOCTOpPeYHH «(UIENIKH»), BBIODYCK KOTOPBIX
mavasicst B 2001 roay. Bonpimoit o6weMm uHGpOD-
MalMi, KOMIAKTHOCThH, BEICOKad CKOPOCTH
4TeHHdA/3alUCH, VA0OCTBO B UCIOJNIL30BAHHH — ‘
OCHOBHBIE JOCTOMHCTBA 3THX  VCTPOMCTB.
@pem-6pesiok noxakawdaerca ¥ USB-moprty
KOMIBIOTEPA M IIO3BOJSAET CKAaYHMBATH NaHHBIE
co cKopocTeio 0Kosio 10 M6 B cexyHAY.

B nmocnesEme roAsl aKTHBHO BeJyTca paboThI IO CO3JAAHUIO eIle
GoJiee KOMIAKTHBIX HOCHTeN el MHMOPMAIMH ¢ HCIOJIL30BAHHNEM HAHO-
TEeXHOJOTHIi, pafoTaloIWX HA YPOBHE aTOMOB M MOJIEKYJI BeIecTBa.
B pesyiabTate OJHH KOMIAKT-AHCK, H3TOTOBJEHHBIH 0 HAHOTEXHOJO-
TMH, CMOKeT 3aMEHHTh TBHICAYM ONTHYecKuMx amckos. Ilo mpeamoso-
JKeHHAM SKCIEepPTOoB, npubausurenbHo Yepes 20 JeT NIOTHOCTE XpaHe-
HUA WHOOPMATINH BO3PACTET A0 TAKOH CTEIleHH, YTO Ha HOCHTeJe 00b-
eMOM IpPHMEpPHO ¢ KyOWdYeCKHii caHTHMeTD MOMKHO OyJeT samHcaTh
KaXJVI0 CeKYHIY JeJIOBeYecKOH KH3HHU.

§7
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MudopmaumoHHbie npoueccsl

CucremMa OCHOBHbBIX NOHATUIA

Hocurean nadgopmanun
Henudgpo- ITudposkie (KOMIBIOTEPHEIE)
BEIE
Hcropuuec- MarauTHEIe Onruveckne DjrenI-HOCHTETH
KHe:
RAMEOHE Jlentsr | Muckn | Kaprer | CD DVD | ®nem- | Paeru-
£ ]
JKepeBo, KapTel | Gpenoxu
s DaKTOpHI KAYeCTBA HOCHTeJeH
nepraMeHT,
mIeaK H Ap. BMecTHMOCTE — Hapne:xHoOCTE XpaHEeHUA —
IJIOTHOCTE XPAHEHHA JaH- | MAKCHMAJIbHOe BpeM#A COXPaHHOCTH
HBIX, 00'bEM JAHHBIX JAHHBIX, 38BUCHMOCTE OT YCJIOBUH
Coepemen- XpaHeHusd
HBIE: =
Gymara Hawnbonsmei BMECTEMOCTHIO H HAIEXKHOCTHIO HA CEroJHA
obnagaror onTuyeckue HocuTenu CD u DVD
IlepcieKTHBHBIE BHIBI HOCHTeJIH:
HOcHTeNH Ha 6a3e HAHOTEXHOJIOTHH

Q Bonpocbl u 3agaHus

A

A

1. Kakasa, ¢ Bameii TOYKH 3peHUs, coxpansemMas HHODOPMALMA HMEeT HAH-
Bonelee 3HAYEHHE JJIA BCETO YeJI0BEUECTBA, MJIA OTAEJIbHOrO 4eaoBeKa?

2. HazoBuTe M3BECTHBIE BAM KPYIHBbIE XpaHWIUIIA HHOODMALUH.

3. MosHO 11 yeIOBEKa HasBaTh HOCHTeNeM mHGpopManun?

4. T'ne u xorga mosBuiaack Gymara?

5. Korga Oruma maofpereHa MarnuTHas 3anuchk? KakMMB MarHUTHBIMH HO-
CHTeJAMH BBl [IOJL3YeTeCh MJIH I0Jb30BATHUCEH?

6. Raxoe TeXHHUYEeCKoe naoﬁpe'renne OO3BOJIMJIO CO3OATH OITHYECKHE HOCH-
Teaun uHbopmanuu? HasoBuTe THNBEI ONTHYECKUX HOCHTEJEH.

7. HagoBuTe cpaBHHTENLHBEIE NPEHMYIIECTBA M HEAOCTATKH MATHHTHEIX
M ONTUYECKHUX HOCHUTEIEH.

8. YTo 03HaYaeT CBOMCTBO HOCHUTENHA «TOJBKO AJIA YTeHHA» 7

9. KakuMu ycTpoMCTBAMH, B KOTOPHIX HCIOJB3YIOTCA (DJIEIN-KapThl, BEI
nonbayerech? Kako# y HUX HHOODMAIHOHHLIHA 00beM?

10. Kaxkue nepcneKTHBEI, C TOYKH 3PeHHA XPAHEHNS MH(POPMAIHMY, OTKPHIBA-

IOT HAHOTEXHOJIOTHU?




Mepepavya uipopmaumn

§8

NMepepaya nHdpopmauun

W3 xypca OCHOBHOM IIKOJBLI BAM H3BECTHO:

» PacnpocrpaHeHne MH(pOPMAIMN MPOWCXOAUT B IPOIECCE ee Ie-
penaviu. .

» IIpomecc mnepemauu wuHGGOPMAONH IIPOTEKAET OT HMCTOYHHKA
K DPHEeMHHKY 0 HHPOPMANHMOHHLEIM KAHAJIAM CBA3H.

B sTom naparpade GoJsiee noapodHO OYAYT PACCMOTPEHBI TeXHUUEC-
KHe CHCTeMBI Nepefadyn HHGOPMAaIHH.

B § 2 y:xe roBOpHIOCE O TOM, YTO IIE€PBOIl B HCTOPHH TEeXHHYECKOH
cuctemMoi mepenaum wHbOpMamuu craj Teaerpad. B 1876 roay ame-
pukanen Anexcanap Benn usobpesn tenegoH. Ha ocHOBaHHM OTKPEI-
T HemMenKuM (usuxkoMm ['empuxom 'epiieM 2/1eKTPOMArHUTHBIX BOJIH
(1886 rox), A. C. Ilonor B Poccun B 1895 rony 1 nmouTH ogHOBPEMEH-
HO ¢ HEM B 1896 rogy I'. Mapxosu B Utanmunm nsodbpenu paauo. Temne-
BHIOEeHIe H I/IHTepHGT moaBuiaInck B XX Beke.

Monenas nepenauu uadopmanuu K. lllernona

Bce mepeumcienHbie crmocofnl mHGOPMAIMOHHOH CBA3KM OCHOBAHEBI
HA mepejade HA PACCTOAHHE (PH3MYECKOr0 (JIEKTPHUIECKOIO MM JJIeK-
TPOMATHUTHOr0) CHIHANA ¥ TOAYMUHAITCA HEKOTOPHIM OOIMHM 3aKO-
Ham. MccnemoBaHHeM 3THX 3aKOHOB 3aHMMAaeTCS TEOPHMS CBA3M, BO3-
sukmag B 1920-x rogax. MaTtemMaTHUecKHil annapaTr TEOPHUH CBA3H —
MaTeMaTH4YeCKyI0 TEOPHIO CBsA3H paspaboTasj aMepUKaHCKHH yYeHBIH
Kiaon IlTeruoH.

Kinomom IlernoHOM 6BLIa IpeiiodeHa MOJeb Ipollecca mepena-
yn WHPOPMAIME IO TeXHHYECKHM KaHAJIaM CBSA3W, IpeJCcTaBJIeHHAd
cxeMoil Ha puc. 2.1.

PaGory Takoil cxeMbl MOXKHO IIOACHHUTE Ha 3HAKOMOM BCeM IIpO-
necce pasrosopa mno rtenedorHy. McrouHMKOM HHpOpPMAaNUM ABIAETCH
roBOpPAINHK yeaoBeK. Kogupyonmm ycTpoiicTBOM — MHKPO(OH Tele-
ouHOH TPYyOKHM, C IOMOIIBI0 KOTOPOI'O 3BYKOBEIE BOJIHEI (peds) IIpe-
obpasyioTca B 3JeKTpUYecKHe curHajnl. KaHanoM CBASH CIYXHT Te-
negoHHAA ceTh (IpoBOZA, KOMMYTATOPHI TesJe)OHHBIX Y3JI0B, uUepes
KOTOpBIE MPOXOAUT cHUrHAaN). [leKoAUpPYIOINUM YCTPONCTBOM SABIAETCA
reseorHAs TPyOKa (HAYNIHHMK) CAYINAIOIIEro YejloBeKa — IIPHeMHH-




NudopmaumoHHbIe Npouecchl

LUym

MpuemMHuk

WcTouHuk Koavpyouiee Kanan Jekoaupyowee
vHhopMaumm

uHdopmaunm [ YCTPOWCTBO CBS3N YCTPOWCTBO

A

3awmra
OT Wwyma

Puc. 2.1. Mogens nepefaun nHGOPMAINH [0 TeXHAYECKHM KaHAJIAM CBA3H

Ka mHbpopManuu. 31ech MPUMIEAIINHA 3JIeKTPHUeCcKHiI CHTHAJ IpeBpa-
maeTcd B 3BYK.

B § 2 y:xe roBopuJIOCh 0 KOZMPOBAHUY HA IIpUMepe nepefadd WH-
dopManuu uYepes NHUCHMeHHBIH JOoKyMeHT. KoampoBaHme Tam O6bLIO
OIpeZie/IeH0 KaK IpoIecc NpeJCTABJeHHA MHGOPMAIHH B BHAE, yA06-
HOM JJIf ee XpaHeHWd U /WU Nepelgadn.

IIpuMeHUTENEHO K Iporeccy Nepefadn HHGOPMAIWK IO TeXHH-
YeCKO# CHCTeMe CBA3H nod xoduposanuem noHumaemcs nwoboe npeod-
pasosarue ungopmayuw, udyweii om ucmovLHuKa, 6 Gopmy, npuzod-
HYI0 01A ee nepedaiu no KAHALY CE43U.

CoBpeMeHHBIE KOMNBIOTEPHBIE CHCTEMEI Iepefadyd HHGDOpPMa-
OHHM — KOMIBIOTEDPHEIE CeTH, pafoTaloT IO TOMY e npueIuny. Ecrb
Imporecc KOAMPOBaHHA, NpeoOpasylomuil ABOWUYHEIN KOMIBIOTEDHBIH
KOJ B (hM3WYECKHMH CHI'HAJI TOTO THIIA, KOTOPHIH IepefaeTcd IO KaHa-
a1y cBA3u. [lekogupoBaHUE 3aKJIOUYaeTcA B o6paTHOM npeo6pa3oBaHWH
nepejlaBaeMoro cUrHaja B KOMIbIOTepHBINH Koj. Hampumep, npu uc-
OOJb30BAHUAH Tele(OHHEIX JHUHHNA B KOMIOBIOTEDHBIX ceTAX (QYHKIUAH
KOJHPOBAHNA/NEKOAWPOBAHHUSA BEINOJHAET NPpHOOP, KOTOPEIH HAa3HLIBA-
erca ModemoM.

IIponyckHaa cocOOHOCTH KAHAJNA M CKOPOCTh
nepenayn HHGOpPMAIHH

PaspaborumkamM TeXHMYECKHMX CHCTEM Iepefadu WHdOpMAaIun
NPUXOAUTCHA PeliaTh JBe B3aMMOCBA3aHHLIE 3aadyd: KaK 00ecIeumnTh
HaUOOJILIIYIO CKOPOCTDh mepefadyn HHQOPMANNH U KaK YMEHBIIUTE I[IO-
repu nHbOpManuu npu nepesade. K. [leHHOH GBI IIEeDBBIM YYEeHBIM,
B3ABINUMCS 34 pelleHMe DTHUX 3a7lad M CO3JaBIIMM HOBYIO IJSA TOrO
BpPEMEHH HAYKY — TeOPHI0 WH(OPMAIHHA.




NMepepava nndpopmaumumn

IllenHOH oOIpemenns crmoco® HWaMepeHHA KoJaudecTBa HHGpoOpMa-
MK, mepefaBaeMoi Mo KaHajam cBiAsu. VM OBLIO BBe/leHO IOHATHE
MPONYCKHOH CIHOCOOHOCTH KAHALA KAK MAKCUMAALHO 603MONCHOU
cKopocmu nepedavu uHgpopmayuu. ITa CKOPOCTh H3MepAeTcs B 6urax
B CeKyHAY (a TaKiKe KMJIOOMTAX B CEKYHAY, MerabuTax B CEKYHIY).

IlponyckHaa crnoco0HOCTE KAaHANA CBA3H 3aBHCHUT OT €ro TeXHH-
yecKo# peanmsanuu. Hanmpumep, B KOMIBIOTEDHEIX CEeTAX HCIOJB3Y-
IOTCHA CJIe[YIONIHe CPeICcTBA CBA3H:

¢ TenedOHHBIC JUHHUH;

e 3NMeKTpHYecKasd KabeJbHas CBA3b;
® ONTOBOJIOKOHHAS KabeJIbHAsl CBA3L;
e pPajguOCBA3b.

IIponycxkHaa cmocobHOCTh TenedOHHBIX JHHHH — JECATKH M COT-
Hu K6uT/c; NPONYCKHASA CIOCOOHOCTH ONTOBOJIOKOHHBIX JIMHWA M JIH-
HUH PajiMOCBA3H H3MepAeTcH JecATKaMu H corHamu M6ur/c.

CKOpOCTh mepegauu MHMOPMAIMK CBA3aHA HE TOJBKO C IDOMYCKHOH
crocobHOCTRI0 KaHala cBsAsu. IlpeacraBbre cebe, 9TO TEKCT HA PYCCKOM
aseike, comepsxamui 1000 3HakoB, mepefaeTcs ¢ HCIOJL30BAHHEM JABO-
MYHOIO KOIMPOBAHHWA. B HepBOM cjydae MCIONb3yeTcA TelerpadHas
5-paspsazHas KONMPOBKa. Bo BTOpoM cilydae — KOMIbIOTepHas 8-pas-
panHaa Koguposka. Torza anmHa Koja coo0lleHHs B IEepBOM ciydae
cocrasut 5000 6uToB, Bo BTOopoM caydae — 8000 6mros. IIpu mepe-
Zade IO OJHOMY M TOMY ke KaHAJTy BTOpoe coobuieHue OyaeT nepena-
paThesa poabire B 1,6 pasa (8000/5000). Orciona, Kasanock 6bI, ciie-
IyeT BBIBOJ: MJIHHY KOJa coo0ImeHMsA HYMKHO OenaTh MHUHWMAIBHO
BO3MOXKHOM.

OzHAKO cyImecTByeT Apyras npobiema, Koropas Ha puc. 2.1 oTme-
YeHAa CJIOBOM «IIyM».

IITym, zammuTa OT MiymMa

TepMHHOM <«IOyM» Ha3BIBAIOT DA3HOr0 pojia IOMEXH, HMCKa)alo-
niMe nepefaBaeMEIll CHTHAJN W NPUBOJAINNE K IoTepe MHGOPMAIVH.
Taxme moMexH, NpesKJe BCEro, BOSHUKAKT M0 TeXHWYECKHUM NPHYH-
HAM, TAKHM KaK IUJIOX0€ KadecTBO JHHWUI CBA3H, HE3aIlUIEeHHOCTH
APYr OT Apyra pasiW4YHBIX DOTOKOB MHbOpPMANWK, HNepefaBaeMbIX IO
ONHHM U TeM ke KaHajgaMm. CymecTByIOT U ApPYyTrHe HCTOYHHKH IIOMeX,
uMeroie (pusHUecKoe IPOUCXOMKACHHAE,

WUsorpa, manpuMmep, Gecenys mo Tesed@OoHY, MBI CABIIIHM IIYM,
TPECK, Mellalllue MMOHATH cobecefHWKa, MM Ha HaIl PasroBOp Ha-
KJaAbIBaeTCsA pasroBOp APYTUX JIIONEH.

§8
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UHpopmMaunOHHbIE NPOLECCHI

Hanuune myma NpUBOAUT K IMOTepe mepenaBaeMoil mHGOpMAIWH.
B Taxkmux ciaydasax HeoOxoamma s3amuTa OT Iyma. I[Jidg 9TOro B IepPBYIO
oyepennb MPUMEHAOTCA TeXHUYECKHe CIIOCOOE! 3aIMUTEI KAHAJIOB CBA3H
OT BO3JeHCcTBHUA IIyMoB. Takme crmoco0Obl OBIBAIOT CAMBIMH PA3HBEIMH,
MHOTAA IPOCTBIMH, WHOTJA OUYeHBb CJOOKHEIMH. Hanmpumep: mcmossso-
BaHWe 9KPAHUPOBAHHOIO KabeJjid BMECTO «TI0JIOro» IIDOBOJA; IpHUMeHe-
HHe pa3HOTO poJa (HUJILTPOB, OTAENAIOINHUX IIOJMEe3HBIM CHIHAI OT
IIyMa ¥ Ip.

IlTennon paspaboTan CHeOHUAJBLHYIO TEOPHI0 KOXHPOBAHHA, Jai0-
o1y MeTonsl 6opebel ¢ myMoM. OnHA M3 Ba)KHBIX HAEH 3TOH Teopuu
COCTOUT B TOM, YTO IepPeJaBaeMBbIil IO JIMHHUH CBASH KOJ TOJIKeH OBITH
u30btMmOoYHbLM. 3a CUYET 3TOT0 IIOTEPA KAKOH-TO YacTH HWHOOPMANHH
npHu mepefade MoxeT OBITE KOMIeHcHpoBaHa. Hampumep, ecau mpm
pasrosope o Teae@oHY Bac ILJIOXO CJIBINIHO, TO, IOBTOPAA KajKioe
CJIOBO [BajyKJbI, BBl HMeeTe OOJIBIIe INAHCOB HA TO, YTO colecegHUK
noiiMeT BAC NPABUJIBHO.

B cucremax mepesaum MHOpMAaIMM HCHIOJL3YETCHA TAK Ha3biBae-
MOe INOMEeXOyCTOHYHBOe KOZMPOBAHHE, BHOCJINEE OIpPeNeJeHHYIO
N30BITOYHOCTE.

OpHEako Henb3si AenaTh H3GBITOYHOCTL CHAHIIKOM OoJbInoit. D10
OpUBEJET K 3aflep:KKaM M yAOPOXKAHWUIO CBA3M. TeopHsa KOAMPOBAHUS
KaK pa3 M II03BOJIAEeT IIOJIYYWTh TaKOH KO, KOTOpBI# 6yaeT oITH-
MAaJLHEIM: H30BITOYHOCTH IepeiaBaeMoil HH(poOpMamuH OGyZeT MHHM-
MAaJBLHO BO3MOXXHOH, & J[JOCTOBEDHOCT:L NPUHATOH wuHDOpMamum —
MaKCHMAaJbHOM.

Boneimoil BKNam B HAYUYHYIO TEOPHIO CBA3H BHEC H3BECTHBIH COBET-
CKHMH yueHBIH Bianumup Asexcangposnu Korensaukos. B 1940- 1950-x
rojax MM IOJy4eHBl (PyHIaMeHTaJbHbIe Hayd-
HBIe Pe3yJILTATHI 0 npobjieMe mHOMeXOoyCTONYH-
BOCTH CHCTEM Ilepeavyy MH{OOpPMAaIuu.

B coBpeMeHHEBIX cHcTeMax MU(MpPOBOH cCBA3HU
nia 60pe0BI ¢ moTepeil MHpOPMALIMH IPH Iepe-
Jave YacTo NPUMEHAETCHA CAEAYIOIHH IpHeM.
Beé coobinenne pasbuBaercsa HA MOPIHH — 6JI0-
Ku. [lna Kaxjgoro OIoOKa eblyucasemcs Konm-
poavHas cymma (CyMMa ABOMYHBIX mHbP), KOTO-

BraguMup paa mepejaeTcd BMeCTe C JaHHBIM OJIOKOM.
Anexcamnpoeuu B wmecte IIp¥eMa 3aHOBO BBIYHCIIAETCHA KOHT-
KoTensHUKOB pPOJIBHAA CyMMa NPHHATOrO OJIOKa M, eclid OHA
(19123(:3]’?35)’ He COBIAJAET ¢ MePBOHAYAJLHON CyMMOIi, mepe-

Jadya ganHoro Ojoka moBTopserca. Tak mpowe-




Mepepaya undopmaumn

XOOUT A0 TeX IIOP, MOK& MCXOAHAA M KOHEUHAA KOHTPOJBHBIE CYMMBI
He COBIAAYT.

CucTtemMa OCHOBHbIX NOHATUIA

Mopens K. Illeanona

Hponecc nepemavH 1o KaHajay CBA3H

Iponenypa IIponyckHasa BosaeiicTeue Ipoueaypa

BoANpORaRES crnoco0HOCTE KaHaIa IIyMOB i

Ha KaHaJ CBA3H

3ammura uadOpMANNHE OT IOTEPs IPH BO3XEHCTBHH HIyMa

Koauposanue ITonuoE
ABPO. YacTuyHaa mMoTeps

C ONITHMAJLHO" BOCCTAHOBJICHHE
H30BITOYHON HHGOPMATTHH
H36BITOYHBEIM N ey HCXOJHOI'0
KOJOM p Pen cooGmeHns

Bonpochkl U 3apaHus

1. [Inst uero HYXHA OpOLENyDa KOJAUPOBAHUA NepefaBaeMoil mHpopmanmu?

2. Yro Taxoe gexogupoBanue? Kakum gossieH GBITH ero pesyiabTar?

3. KakyM TeXHMYECKMM CDEACTBOM CBSA3H BbI Yallle BCEro MoJib3yeTechb? 3a-
MeYaJd JIA Bbl IPH 3TOM (PaKTHI mOTepHu HHpOpManuu?

4. HazoBuTe ycTpoiicTBA KOJAHMPOBAHUA U NeKOJHPOBAHHMA IPH HCIOJL30Ba-
HHHU PaguOCBA3H.

5. Yro Takoe IIyM IO OTHONIIEHHIO K CHCTEMAaM IepPefauyy NAaHHBIX?

6. Kaxue cymiecTByIoT cnocob6sr Gops6rl ¢ mrymom?

7. IIponyckHasa cmnocobHocTh KaHana ceasuw 100 M6Gur/c. YposBers myma
npesebpe:xuMo MaJs (HampuMmep, ONTOBOJOKOHHAsS auHuA). Onpegenure,
3a Kakoe BpeMdA 0 KaHaay OymeT mepejaH TeKCT, MHGOPMAaNMOHHBIH
ofbem Koroporo cocrasiaser 100 Ko6.

8. IIponyckuas crnocobHocTs Kanana cBasu 10 M6ut/c. Kanan nmoxeepixeH
BO3AeHCTBHIO IMIyMa, MO3TOMY M30BITOYHOCTH KOJAA Iepefadyd COCTaBIAeT
20% . OmpenenuTe, 3a CKOJBKO BpeMeHH IIo KaHamy Oyzer nepenan
TexcT, MHpOopManuoHHEIH 06seM KoToporo cocrasiuser 100 K6.

S OO D




UudopmaumoHHbie Nnpouecchl
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O6paboTka uHpopmMauum M anropuTMmsl

W3 Kypca OCHOBHOM IIKOJEI BAM M3BECTHO:

O6paborka wHDOpMAIMH, HAPAAY C XpaHeHHEM U Ilepejadeii,
OTHOCHTCA K OCHOBHBIM BHJaM HHq}OpMa]IIfIOHHHX IpoLeccoB.

BapuanTel 06pa6oTku HEbOpMAIIHH

O6paboTka MHGOPMAIHHA IIPOU3BOAKUTCH KAKHM-TO CYOBEKTOM HJIH
00'BeKTOM (HampuMep, YeJI0BEKOM WJIM KOMILIOTEPOM) B COOTBETCTBHH
C OmpejeJIeHHBIMH NpaBHJiaMH. ByleM ero Ha3BIBATH HCIOJHHTEIEM
obpaborku mHEGopManun. HWadopmanmsa, Koropas nojeepraerca 00-
paboTke, OpencTaBiseTCA B BHAe MCXOOHBIX AaHHbIX. Ha pucynke 2.2
B 0000IMeHHOM BH/ie IIPeCTaBJIeH npornecc 00paboTky HH(MOPMAaIUHA.

WcxoaHble gaHHbie

WcnonuuTtens PeaynbTaThl

MpaBuna o6paboTku

Puc. 2.2. Mogens obpaborku nEGOpPMAIUN

MosxHO IpHUBeCTH MHOXXECTBO IPHUMEDPOB, HJIIOCTPHDYIOIIHX CXe-
My Ha puc. 2.2.

IlepBeIii mpuMep: y4YeHHK (HCIOJHHUTENL), pe-
mas 3a7ady IO MaTeMaTHKe, IIPOMU3BOAUT 06paboT-
Ky mHbpopmammu. McxogHble naHHBIE COAEPIKATCH
B YyCIOBHHM 3ajaum. MareMaTHyecKHe IIpPaBUJIA,
ONHUCAHHBIE B yuyeOHUKe, ONpENeNAoT HOCIeloBa-
TeNBHOCTh BHIYHMCJIEHHH. PeaylsTar — 3TO IOXIy-
YeHHBIH OTBET.




O6pab6oTka uHpopmMaLmm N anNropuTMBbI

Bropoi#l mpuMep: mepeBo TEKCTA ¢ OLHO-
ro A3LIKa Ha JIPYyroii — 3To npumep obpa-
60TKH mHGOpPMAaIXK, IPH KOTOPOH He MeHs-
eTcsA ee coJepiKaHue, HO U3MeHAeTcA (opma
mpeAcTaBIeHUA — JApyro# sa3sik. IlepeBon
OCYINECTBJAET IMEPEBOAYUK II0 OIpeNesieH-
HEIM IIPABUJIAM, B OIpEJeJIeHHOH NDoclielo-

BaTeJIbHOCTH.

Tpetuit npumep: paboTHUK OHOIHOTEKH CO-
cTaBiIfgeT KapToTeKy KHHKHoro doxpma. Ha xamx-
IVI0O KHHTY 3al0JHAeTCA KapTOYKa, HAa KOTOPOM
VKAas3bsIBAIOTCHA BCE IIapaMeTpPEI KHHWTH: aBTOD, HA-
3BaHHe, ToJ W3NaHusA, 00beM U Ip. M3 Kaprouex
dopMupyerca xarajor 6uGIMOTEKH, TAe 9TH Kap-
TOUYKH pacmoJjaraiorcs B cTporoM mnopsaaxe. Ha-
npuMep, B axdaBHTHOM KaTajlore KapTOYKH pac-
mojiaralorcs B an@aBUTHOM IOpALKe GaMuaui
aBTOPOB.

YeTpepThlil OpuMep: B Telle(OHHOM KHUI'E BEI
uiere TexedOH HYKHOW BaM OPraHH3aIlluM, HAIPH-
Mep IJaBaTelnbHOro OacceiiHa; MJM B TOM e Oub-
JIMOTEeYHOM KAaTaJiore pasBICKHMBaeTe CBeNeHHS O
HY>XHOH BaM KHHre. B ofoux cirydaax HMCXOAHBIMH
IAHHBIMHM sABIAeTca HWHGOODPMAIMOHHBIN Maccus —
TenehOHHBIH COPABOYHWEK HMAM KaTajor Ombamore-
KH, a TaK)Xe KPHUTEPHH IIOMCKA — Ha3BaHHe opra-
HH3aIMH UWIA QaMUINd aBTOpa M HasBaHWEe KHHUTH.

IIpuBeseHHbIe IPUMEDPH HILIIOCTPUPYIOT YeThIpe PasiWIHBIX BHA
06paboTKkr HHpOPMALMNA:

1) nony4yenue HOBOM MHGOPMAIUHA, HOBBIX CBEJICHUN;
2) uamenenue HOPMEL IpeJcTaBleHNsa HHOOPMAIWH;
3) cucTeMaTH3anud, CTPYKTYPHPOBaHUE JAHHBIX;

4) nouck HHGOPMAIHH.

Bce aTi BHALI 00pabOTKKM MOXKeT BHINOJHATH KAK YeJIOBEK, TaK U
KOMOBIOTEp. B 4eM COCTOMT NMPUHIUIHAIBHOE Das/iuyie MeXJAy Ipo-
meccaMi 00paboOTKH, BEIMOJHAEMBIMH UEJIOBEKOM U MAaITHHOMK?

Eciun mcnonauTeneM o0paborkmu uHGOpPMAUMK SABIAETCA YeJIOBEK,
To mpaBmJa 06paGoOTKH, IO KOTOPBIM OH JleficTByeT, He Bcerja (popmab-
HEI I ONHO3HAYHBI. JeJIOBEK UACTO AeHCTBYeT TBOPUYECKH, HedopMallb-
HO. JlaxKe OJHOTHIIHBIE MaTeMaTHUeCKHe 3a7ja4i OH MOXKeT pemiaTh pas-
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HBIMH crnocobamm. PaGora skypHanmcTa, y4eHOro, ImepeBogdydKa M JApy-
TUX CHEIIHMAJIHCTOB — 9TO TBOpUecKas pabora ¢ mudopMaluei, KoTopas
BEIITOJIHAETCA UMH He 110 (DOPMAJIEHEIM IPABHJIAM.

06 anropuTMax

Hnsa obGosHaueHus GOpPMANMB0BAHHBIX MNOPABHJ, ONPEHeIAIOIINX
MOCJIeIOBATEIBHOCTE Iaroe o6paboTkn mH(popManuu, B HHGOPMaTHKe
HUCIIOJIb3YeTCA IOHATHE AJITOPUTMA.

W3 kypca uHGOPMATHKH OCHOBHOM IIIKOJIEI
BBl 3HAeETe, YTO CJIOBO <«aJIF'OPUTM» IIPOMBOIILIO
OT MMEHHM BBIJalolIerocd MaTeMaTHKa CpeJHEBe-
KoBoro Bocroxa Myxammezna anb-XOpesMH, OIIH-
caBmiero eme B [X Beke mnpaBuia BBINOJIHEHUSA
BBIYHMCIEHUHA € MHOTO3HAYHBIMH [AeCATHYHBLIMH
gymucaamu. IlpaBuna cioseHus, BEIMUTAHAA, YMHO-
SKeHUS CTOJIOMKOM, JeJeHUA «YIOJMKOM», KOTODPBIM
BaC YYWJIH B MJIAAIINX KJIAcCaX, — 9TO AJTOPHTMBI

Auns-Xopesmn
(780-850 rr. m.5.) aab-Xopesmu.

C monATHEM aNropuTMa B MaTeMATHKE ACCONMHUPYETCH M3BECTHBIH
cmocob BeuMcaeHHsa Hambosbinero obuiero aemurensa (HOJM) aByx Ha-
TYPaJbHBIX YHCeJI, KOTOPHIH HAa3bsIBAOT anropurmoMm Eskaunma. B cho-
BeCHOII (hopMe ero MOKHO OIMCATh TaK:

1. Ecnu ymcna He paBHBI, TO GOJbIee U3 HUX 3aMEeHHTDH HA PasHOCTh
60JIBIIIETO ¥ MEHBIIIET0 U3 YHCell.

2. Ecnu gBa ymcsaa pasesl, To 3a HOJl npueATE 110606 M3 HUX, MHA-
Yye NepeiTH K BHEINOJHEHHIO OyHKTa 1.

IlepBOKJIaCCHHK, KOTOPHIM He 3Haer, uTo Takoe HOJIl, HO ymeer
CPaBHHBATH IIeJIbI€ YHCJA ¥ BBIIOJHATH BhIUMTAHHE, CMOXMKET HCIIOJI-
HHUTH aaropuT™. JleiicTBOBATE IPH 3TOM OH OyAeT opManbHO.

Taxoit dopmManM30BaHHBIN AJITOPHTM JIETKO 3alpOrpAMMHDPOBATH
AJA COBPEMEHHOro KoMmmbioTepa. Meura co3zaTs MallMHYy — aBTOMa-
THYECKOe YCTPOMCTBO, KOTOPOE CMOKeT Oe3 BMeIIaTelbCTBA YeJIOBEKA
IIPOM3BOAUTE pPacueThl, NOABMJIACE OUEHBL AaBHO. [[A ee peammsammu
TpeboBaNINCh HE TOJBKO TEXHHYECKHEe BO3MOYKHOCTH, HO W IaybGoxoe
IIOHHMAaHUe CYUIHOCTH aJropuTMOoB 00pafoTku mHGOPMAIHN U paspa-
Gorka (POpMaNTM3OBAHHOTO CIIOCOGA I[PEACTABIEHHA TAKWX AJTOPHT-
MOB.




O6paboTka nHpopMaLMM U aNrOPUTMbI

AJII‘OpHTM]I‘lBCR]‘[B MANIWHEI ¥ CBOHCTEA aJropuTmMos

B 30-x rogax XX Bexa BOZHHMKaeT HOBasg HayKa — TEOPHs AJTOPUT-
moB. Bompoc, Ha KOTODBII HIET OTBET 3TA HAYKA: JJIA BCAKON JH 3a1a-
uni 06paboTky MHGOPMAIIMK MOYKET OBITh IIOCTPOEH AJTOPHTM perneHuna?
Ho 4uT0o0BI OTBETHTH HA 3TOT BONPOC, HALO CHAYAJA JOTOBOPUTHCH 00 Mc-
IIOJTHHTeJIe, Ha KOTOPOr0 JOJIKeH OBITh OPHEeHTHPOBAH AJITODUTM.

Anrnuiickuii yueHblii Anan TeOpHHD npen-
JTOMKHUJI MOJEJb TAKOTO HCIOJHHUTENS, IOJYUHUB-
Iy HasBaHue «MamuHa ThiopuHaras. Ilo saMblc-
ay TeiopuHra, ero «MamuHAa» ABJISETCH YHHUBeEp-
calbHBIM HCIOJHHUTeNeM o06paboTku  JI0OBIX
CHMBOJBHBIX IIOCJIEIOBATEIBHOCTE B JI000M aj-
thaBuTe. [IpakTHUyecKH OJHOBpeMeHHO ¢ ThHOpHH-
rom (1936-1937 rr.) gpyryio MOAeab ajJropUTMH-
YeCKOH MaImIHHBI ommcan IMuab Ilocr. Mamuua
ITocta pabGoraer ¢ JBOMYHBIM aj(aBHTOM M He-
CKOJIBKO MpOIie B CBOeM <«ycTpoicTBe». MoixkHO Anan Teiopusr
CKasaTh, 4TO MalllMHa ITocTa sABAsieTcsas YACTHEIM (1912-1954),
ciayyaem MamuHB TriopuHTa. OZHAKO HMMEHHO Anrmusa
paboTra ¢ HOBOMYHEIM aa(aBATOM IpeicTaBIfAeT
HanboOJIBIINHA HMHTEpec, IOCKOJbKY, KaK BBl 3HaeTe, COBPEMEHHBIH
KOMIIBIOTEP ToxKe paboraer ¢ gBoMuHbIM andasurom. ITogpobuee ¢ ma-
muHo# ITocTa BB MO3HAKOMUTECH B CJeAylolneM maparpade.

Ha ocumoBanum mogeneil Triopunra, Ilocta W HEKOTOPBIX APYTHX
ydeHBI€ IPHUIILIH K BEIBOLY O CYIIECTBOBAHUH AJNTOPUTMHUYECKY Hepas-
PeInIuMBIX 3amad.

A3BIK IpPOrpaMMHpPOBAHHUA AJTOPUTMHUECKHX MANIHH IIPEeACTaB-
JsgeT coboil oONHCAaHWEe KOHEYHOT'0 YHCJAa IPOCTBIX KOMaHJ, KOTOphIe
MOTr'YT OBITh PEATH30BAHLI B ABTOMATHYECKOM YCTPOMHCTBE.

Co80KYNHOCMb 6CeX KOMAHO A3blKA UCNOJHUMENA HA3bIEACMCA
cucmemoil Komand ucnoanumens arzopummos — CKEH.

Anzopumm ynpaeneHus pabomoil anzoOpumMMULecKOl MAUlIUHbL
npedcmasaiem coboil KOHEYHY nociedoéamenbHOCMb KOMAHD, no-
cpedcmeom 6bLNOAHEHUA KOmopoil MauluHa pewaem 3adaxy obpa-
fomKu uH@OpMAUUL.

AJITOpUTM yIpaBieHHd TAKON MAIIHHON AoJeH 001aJaTs caeny-
IOIHMH CBOMCTBaAMHM:

® NUCKPETHOCTEHIO (KA)KIBIH Imar aJjITOPUTMa BBINOJHAETCA OT-

JeJbHO OT APYTHX);

® NMOHATHOCTBH (B aJITOPUTME HCIIONBE3YITCA TOJBKO KOMaHIAbLI U3
CKH);
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¢ TOYHOCTBIO (Ka)KIad KOMaHJa OmpeaeiseT OAHO3HAYHOe AecT-
BHUE UCIIOJIHUTEIIA);

* KOHEUYHOCTHIO (32 KOHEUHOEe UMCJIO IIaroB aJrOPUTMa MOIydaeT-

cA HCKOMBIA pesyabTar).

OTMeTHM pas3HUIY MEKAY INOHATHAMH «KOMAHAA aJropuTMar H
«mar aaropatMmar. KoMasga — 9TO OTHAeibHAd HHCTPYKIHA B OIHCA-
HHAW AJITOPHTMAa, a IIar ajJropuTMa — 3TO OTAEeJbHOEe AeHCTBHe, KOTO-
poe MCIOJHWTENIb BHEINOJIHAET IO KOoMaHJe. B NUKJIMYECKHX aJIlOPHT-
Max YHCJO IIAroB IPH BHINOJHEHHH AJTOPHTMA MOMKeT ObITH OOJbIle,
yeM YHCJI0 KOMAHI B AJITOPATME, 34 CYET IMOBTOPHOI'O BBEIINOJHEHHA
OJHHAX W TeX jKe KOMAaHJ.

Cucrtema OCHOBHbIX MOHATUA

Bunsr o6padorkn nadopmanmu
Ilonyuenue HOBOM Hamenenue CTpyKTYpHpOBa- TTowck maEHEBIX
uHGOpMALIUM dopmMEI Ipen- HHe JaHHBIX
(HOBBIX JAHHEIX) CTABJIEHUA
uHpOpMaIAH
Hcenmomanrens o6padboTkn
Yenosex Asromar (MamruHa)
Anroputm oOpatoTEn —

topMannaoBaHHBIE IPABUJIA, ONPEEIAIOIIHEe OCAeJ0BATEILHOCTE
maros o6paboTku uHGOPMAIIHH

AnropurMuyeckas MamMHa —
aBTOMATHYECKHI HCIIONHUTENE 06paboTKM 3HAKOBBIX IIOC/IeOBATEIbHOCTEH

Monenu aIropUTMHYECKHX MAIINH B TEOPHH AJITOPHTMOB
Mamwusa TeiopuHTa Mamunaa ITocra

CeoiicTBa agropurma

Huckpemuocms: | ITonamuocms: Tounocmb: Koneunocme:
KasK /bl 11ar B AJIIrOPATME KaKkaas KOMaH- | 34 KOHeYHOe YHCJIO
ajnropurma HCIONb3YIOTCA | Aa OIPEHessdeT LIATOB AJIMOPHTMA
BBIIIOJIHAETCS OT- | TOJABKO KOMaH- OZHO3HAYHOE OJIYy4aeTcs HCKO-
AeJIBHO OT APYTHX aet u3 CKH JelicTBHE HCIIOI- MBI Pe3yabTaT
HHTendA
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Bonpocb! n 3agaHua

1. IlpuBeauTe NOpHUMEpHl NpOIeccoB o0paGoTku wuH(MOPMAaIHM, KOTOPHIE
uale BCero BAM NMPHUXOIUTCS BEHIOIHATH BO BpeMA ydeOnl. [laa xamzaoro
IpHUMepa OINpe/ejHTe MCXOAHEIE NAHHBIE, DE3yAbTATHEI M IpaBuia obpa-
Gorkm. K xakuM BugaM 06paboTKH OTHOCATCH BAIIH NPUMEphI?

2. Eciu BBl pelnaeTe 3ajady IO MaTeMaTHKe WIH (OH3HKe W IPH 3TOM HC-
MoIb3yeTe KAJBKYJATOP, TO KAKOBa Bama (QYHKIMA B dTOM IIpoIecce U
KaKoBa PYyHRIUA KATbKYAATOpA?

3. Mcrmonssya amroput™ EBxampa, mafizmre HOJ ana umcen 114 u 66.
CKOJIBKO IIATOB AJTOPUTMA TIPY 9TOM BAM INPHIILIOCH BEIIOTHUTH?

4, Kaxwe npo6jieMbl pelliaeT TeOpHs aIropHTMOB?

5. [loueMy KaJbKyJATOP HEJb3A HA3BATh AJTOPUTMHYECKOH MAINMHOM,
2 KOMIIBIOTEDP MOKHO?

6. IIpupymaiiTe MUHHMAIBLHO HEOOXOAHMYI CHCTEMY KOMaHI AJd KaCcCOBO-
ro anmapaTa, KOTOPBI IOJCYMUTHIBAET CTOMMOCTE HOKYIIOK H CyMMY cAa-
gy noxynaTemo. OnumuTe AJNTOPUTM yIPaBJIeHHs paGoToil TAKOTO aBTO-
MaTa.

§10
ABTOMaTHU4YeckKkana obpaboTka
uHdopmauum

B xauecTBe mpuMepa aBTOMATA, BBIMOJIHSIO-
miero o6paboTKy HH(pOPMAIIUKA, PACCMOTDHM Ma-
mmey D. Ilocra. ANropuT™, Mo KOoTopoMy pabo-
Taer mamuHa Ilocta, 6yAeM HA3BIBATH IPOTrPaAM-
MOIi.

JloroBop“MCS O TEPMHUHOJOTHH: IIOJ CJIOBOM
«npozpamma» MBI Bcerga 6yneM NOHMMATE aJIro-
PHTM, 3AIIACAHHBIN 110 CTPOTHM IIpABUJIAM A3BI-
Ka KOMAaHJ MCIOJHHUTENA — HaA A3blKe Nnpozpam-
MUPOBAHUS [NA NAHHOTO MCIIOJTHUTEJS.

OnumeM apxuTeKkTypy Mamuasl Ilocra
(puc. 2.8). UmeeTcsa OGeckoHeuHas HHMPOPMAILH- Omune Hoer
OHHAS JIeHTa, pasjiejeHHAs HA MO3HUIOMH — (1897-1954),
KJETKH. B ka0l KJeTKe MOXeT JUDO CTOATH cIiA
MeTKa (HeKOTOpHIN 3HAK), JAHO0 OTCYTCTBOBATH
(mycTo).
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Puc. 2.3. Mogens mamussl ITocta

Bposs JleHTEI ABHMiKETCA KapeTKa — CUMTHIBAKOINEe yCTPOHCTBO.
Ha pucynke 2.3 oHa o6o3HadeHa cTpenkoii. KapeTka MoxeT nepeisu-
raTbCHA IIATAMH: OJHH Ial — CMellleHHe Ha OAHY KJEeTKY BIDABO WJIH
BIeBo. KiaeTKy, mox KoTopoi ycTaHOBIEHa KapeTKa, OyJeM Ha3BIBATH
TeKyIIen.

Kapemra aenrasemcsa ewe u npoyeccopom mawunst. C ee MOMOIIBIO
MAIIMHA MOMKeT:

s DAacmosHAaTh, IIyCTas KJeTKa WIH IIOMeUYeHHAs 3HAKOM;
e CTEPETh 3HAK B TEKYIIel KJIeTKe;
e B3amHCcaTh 3HAK B IYCTYIO TEKYIIVIO KJIETKY.

Ecam npoussecTn 3aMeHy MeTOK HA eJMHMILI, & IOYCTHIX KJje-
TOK — HAa HYJH, TO MH(OPMAIHUIO HA JeHTe MOKHO GyLeT paccMaTpH-
BaTh KAK AHAJOI ABOMYHOTO KOJa TejierpadHoro coobIIeHHs WiId
AaHHBEIX B NaMATH KoMmObioTepa. CyIlecTBEHHOE OTJMYHE KapeTKH-
nponeccopa mamuHbl [locTa oT mpomeccopa KOMIBIOTEpPa COCTOUT B
TOM, UTO B KOMIIbIOTepDe BO3MOXKEH AOCTYII IIPOIecCOopa K gueliKam
naMATH B IPOH3BOJILHOM IOPAJKe, a B ManiuHe IlocTa — TOJABKO IIO-
CJeI0BATENbHO.

Hasnavenme mammuusr Ilocta — npousBoauTh MpeobpasoBaHus Ha
HH(popManHOHHOK JeHTe. McXOLHOE COCTOSHHME JEeHTHI MOMKHO pac-
CMaTPHBATE KaK MCXOJHBIE NaHHBIE 3a0aYHl, KOHEYHOe COCTOSIHHE JIeH-
Thl — KaK Pe3yJbTaT peureHus 3agadyu. Kpome Toro, B MCXOAHBIE JaH-
HBbI€ BXOZHAT WH(MOPMADHA 0 HAYAAHHOM IOJOMKEHUN KapeTKH.

Teneps paccmoTpum cucreMy komanj Mammuusl Ilocra (Tabu. 2.1).
3anucek BCAKOH KOMAaHILI HAUMHAETCH C €e IOPAZKOBOIO HOMepa B
nporpaMMe — n. 3aTeM CleAyeT KOI Omepaldy M IIocJe Hero — HO-
Mep ciieAyiomel BRINOMHAeMOH KOMaHAbl IPOrpaMMBbl — .

PaccmoTpuM mpuMep nporpaMMbl pelleHMS 3aJaYd HA MAIIHHE
ITocra. Hcxonroe cocTosinue moKasaHo Ha puc. 2.3. MammHa fo/nkHA
CTepeTh 3HAK B TEKYIIeH KJIeTKe H IPHCOAUHUTEL €ro clieBa K IPYIe
3HAKOB, PACIIONIOMKEHHBIX CIpaBa OT KapeTKu. [Iporpamma mpuseaesa
B Taba. 2.2.
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Tabauuya 2.1. Cucrema xomann mamueel IlocTa

Komanpna leiicTBHe

n«<m CIBHI KapeTKH Ha IIar BIEBO M NMEpPexoj K BHIIOJHEHHIO
KOMAHJEI ¢ HOMEPOM 171

n—>m CrBur kapeTKH Ha AT BIPABO U IEPeXoJl K BHIIOJHEHUIO
KOMAaHJIEI C HOMEPOM m

nvm 3anuch METKH B TEKYIIYIO IYCTYIO KJIETKY U IePeX0/ K Bbl-
MIOJTHEHUI0 KOMAHIEL C HOMEDOM M

nlm Crupanue MeTKH B TeKyIlleil KJeTKe M IepPexoi K BhIIOJ-
HEHHIO KOMaHABI C HOMepoM 17

nl OcTaHOBKA BHINIOJHEHUS IPOIPAMMEL

n ? m,k Ilepexon B 3aBUCHMOCTH OT COJEP)KHMOT0 TEeKYIeil KJer-

KH: €CJIH TeKyIlad KJIeTKa IyCcTas, TO clelyiomei 6yaer
BBIIIOJIHATHCA KOMaHJAa ¢ HOMEDPOM m, e€CJIH HelycTad —
KOMaHJla ¢ HOMepoM &

Ta6auya 2.2. Ilporpamma nias mamuasl [Tocra

Komanna HeiicTBue

1.1:2 Crupanue METKH; Iepexo/ K CAeAyIonleld KoMaH e

2->3 CABHr BIpaBo HA OAWH MIAT

37 2,4 Ecnm kieTka mycrasi, TO IepPexof K KoMaHze 2, HHade —

K KoMaHze 4

4 « 5 CaBur BreBo Ha mar (KOMaH/a BBRITOJHUATCH, KOI'Zla KapeTKa
BBINIET HA IIePBBIH 3HAK IPYIIIEI)

5ve6 3amuck METKH B IYCTYIO KJIETKY

6! OcTaHOBKA MAIIHHBI

B nporiecce BBINOJHEHUA IPUBEAEHHON IIPOrpaMMBEI MHOTOKDPATHO
HOBTOpHAETCS BBIMOJHEeHHMEe KoMaHp ¢ Homepamu 2 u 3. Takasa curya-
IIUA HasbIBaeTCA yuraom. HamoMHHMM, YTO IUKJI OTHOCHUTCH K YHCILY
OCHOBHBIX AJITOPUTMHYECKHX CTPYKTYpP BMeCTe cO cJledosaHuem W
semaeaeHueM.

A renmeps HayuuMm mamuHy IlocTa UrpaTh B MHTE/UIEKTYANBHYIO
Urpy, KoTopas HaseiBaerca «Hrpa Bamie». Onumiem mpasujia UrphL.
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Hrpator asoe. Ilepen mumu 21 (uam 16, mwmu 11 u 1. 1.) dumka.
WUrpoku 6epyT GHUIIKK 1O OYepeAu. 3a OZUH X0 MOMKHO B3ATh oT 1 1o
4 ¢puniex. Ilpourpeisaer TOT, KTO 3a0MpaeT IOCIeIHION PHUIIKY.

HMMeeTcss BBIATPHINHAA TAKTHKA NI HrPOKa, Oepymiero UINKH
BropeiM. OHa 3aKaOYaeTca B TOM, 4YTOOBI 6paTh TaKoe KOJIHYECTBO
dumer, KOTopoe AONOJHAET YHCI0 (QHINeK, B3ATHIX CONEPHUKOM Ha
OpeabIAVIIEM Xoje, A0 IIATH. '

Pons dumer Ha mEOpMaruoHHON JeHTe MammHBI IlocTa OymayT
BBIIOJIHATE MeTKM (3Hakm). MallmHa uUrpaer ¢ 4ejoBeKoM. YesloBeKy
[IpeloCTaBIAsIeTCs BO3MOMKHOCTH CTHpPaTh MeTKH (0paTk (pUIIKHM) Iep-
BbIM. Mammusa GyzeT BCTynaTh B Hrpy BTopoi. Mcxonuas obcraHoBKa:
Ha JeHTe MaccuB u3 21 KmeTxku cozeprxuT MeTku. KapeTka ycraHoBIe-
HA HA KpaiHe# cjeBa KjeTKe aToro MaccuBa. CTHpaTh METKH MOKHO
TOJBKO TOAPSAA. BBIMIDHIIIHBIM pPe3yJbTATOM MOOJKHA OBITE OJHA
OCTaBIIAACSA METKa mepej OYepeAHEIM XOIO0M HeJIOBeKa.

Eme pas HATOMHMM IPWUHIMI BBIMTIPBIIIHOM TAKTHKH: CTHPATh
CTOJNBKO METOK, 94TOOBI B CYMME€ C METKaMH, CTEPTHIMH IIPOTHBHHUKOM
3a OpeaBIAYIIHI X04, HX OBLIO IATH.

IIporpamma ynpasaenusa mamuHo# Ilocta B urpe Bamie nmpotus
JeJIOBeKA ImpuBeaeHa B Taba. 2.3.

Tabauya 2.3. IIporpamma urpsi Bame

Komanna HeitcTBue

L7 2.1 MamuHa KIeT HOABIEHUA NYCTOH KIETKH HaJ KapeTKoH.
ITocie ouepenHOrO X044 YEJIOBEKA MAIIMHA JEJIAET CBOH X0,
Ecnw 4eoBeK BHAWT BCETO OAHY METKY HA JIEHTE, OH IpPeKpa-
IaeT Urpy, NPH3HAB CBOE MOopaKeHne

= 4 Jra cepuA KOMAHJ BbIBeJeT KapeTKy Ha MATYIO (JecATYyio,
OATHAAUATYIO B T. [.) Do3unuio. Kakoi 661 X014 HU Cesall co-
IIepHHUK, B Hel 00a3aTeIbHO 6y IET CTOATE METKA

CrupaeTcd MeTKa B TeKVIIel KJIeTKe
« 8 Ilar BaeBo

7?7 9,6 Ecan kieTka He mycTasi, To BO3BpaT K KoMaH e 6

O00 | =3O | O W Q0D
s
=-J

- 10 Kaperka mepemenaercs K IepROi moMeueHHOH KieTke. Iloc-
10 ? 9,1 Jle ATOr0 MAIIMHA BO3Bpainaercs K Komanzae 1 u sxpger xoma
YeJa0BeKa (MM IPHSHAHHEA HM CBOEr0 IIOPAXKEHHU )
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IeiicTBysa IO JAaHHOW IporpaMMe M HAYWHAS CTHPATE METKH BTO-
poit mocje 4esloBeKa, MalnWHA Beerga OyZeT BEIMTIDEIBATH, €CJIH IIpa-
BUJIBHO 3aJaHO HAYAJbHOE YHCJIO0 METOK, KOTOPOe JOJKHO OBITH PABHO
5n + 1, rape n — moboe HATYpaibHOE YHCIO. B IPOTHBHOM ciaydae Ma-
IMIHHA MOKeT MPOUIpaTh.

IloaBenem wmTor. ABroMaruueckas obpaborka MHMOpMAIHHW BO3-
MOJKHA, €CJI:

1) uadopmanusa npejcTaBieHa B (OPMAIH30OBAHHOM BHAE — B KO-
HeuyHOM aidaBuUTe HEKOTOPOH 3HAKOBOH CHCTEMEI;

2) pealn30BaH MCIOJHUTENb, 00JafaloNuii KOHeYHO! CHCTEeMOH KO-
MaHJl, JOCTATOYHOH JJIA IIOCTPOEHHA AJI'OPUTMOB pelleHUs OoIpe-
meJeHHOro Kiacca 3agad obpaboTku HHGOpMaLHUN;

3) peaJIM30BaHO IPOrpaMMHOe yIpaBjieHHe paGoTol MCIONHHUTEIH.
Mamusra IlocTa — IpHMep aBTOMATHYECKOTO HCIOJHUTENA 06pa-

6oTKM MH(GOPMAIIMM C OTPAHHYEHHEIMH BO3MoxKHocTAMH. Kommbiorep
yAOBJIETBOPHET BCEM BhLIIIENEPEeYNCIeHHBIM cBolicTBaM. OH ABIAeTCH
VHUBEPCANBHEIM ABTOMATHYECKHM HCIOJHHUTeaeM 00paboTku mH(DOD-
MAaIlyu.

CucTtema OCHOBHbIX NOHATUA

ABTOMATHYECKAS oﬁpaﬁom qu:opum 7

CpoiicTBa AITOPUTMHYECKOH MATIHHBL

IuckpeTHoe, cum- | JloctaTrouHas KOHeYHas cuc- | ABTOMATHYECKOe HC-
BOJIbHOE TIPefCTaBle- | TeMa KOMAaHZ JJIfA pPeliaeMo- |[OJHeHHe IIPOLecco-
HUe pgaHHBIX (MHQOpP- | ro Kjacca 3azad poM HOpOTpPaMMBI, H3-
Mam{u) B IaMATH Ma- MeHSIOIEeH CONepIKH-
IIHHEL Moe MaMATH

Anroputmudeckas mamuna [loera

JIBoruHOE TIpeAcTaB- |— KOMaH/ABI BRICTABJIEHHA HUenosserne HaYyHWHA-
geHHe wHHOPMAIHN U yaaleHna MEeTKH; ercH C HepBOﬁ KOMAaH-
Ha OeCKOHEYHOH JIeH- |— KOMAH/BI CMeIIeHu A Obl ¥ 3aKaHYHNBaETCHA
Te IaMATH KapeTKH BJIeBO U BIIDABO; KOMAHIOH OCTAHOBKH.

IIpomeccop 1mocaeno-
BaTeJbHO BBIIIOJHAET
KOMAHILI IPOrPaAMMBI

— De3yCIOBHEBIN U
YCJIOBHBIH ITepexo/ibl;

— OCTAHOBKAa MalllMHbBI




UHdopmaumoHHsie npoueccsl

@ Bonpocskl u 3apanuna

1. Ha unadopmanuonHoii jenTe mammuus Ilocra pacmonosxen maccue us N
meTok. Kaperka maxomurca noj Kpaiinell jesoit meTkoil. Kakoe cocros-
HHe YyCTAHOBUTCA HA JICHTE IIOCJIe BBIMNOJHEHUsA CAeAYIOell mporpaMMbl?
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2. Ha mradopManuo=EHOH JileATe HA HEKOTOPOM DACCTOSHUHN cIpaBa OT Kaper-
KH, CTOAINEH IOJ ITyCTOH KJIETKOH, HAXOAWTCA HENPEPLIBHEIA MACCHB Me-
ToK. Tpebyerca IPHCOEAMHHUTE K MPABOMY KOHILY MACCHBA OZHY METKY.

3. Ha nenre pacmosoxeHn MaccuB u3 27 — 1 MeTok. CoCTABHTE IporpaMmy
OTBICKAHUSA CPeJlHel MeTKU M CTHDPAHHA ee.

4. Ha neHTe pacmojioskeH MAacCHB u3 2n merTok. COCTABHTH nporpaMmy, Io
KOTOPOH MaluHa PasfABUHET HA DACCTOSHWE B OOHY KJETKY ABE IIOJOBHHBI
AaHHOI'O MacCHBA.
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UHdopmaumnoHHbIe Nnpouecckl B KOMNbIOTEpPe

W3 kypca OCHOBHO# IIKOJEI BAM M3BECTHO:

« Kommnsiorep (9BM) — aBTOMaTH4ecKoe, IPOrpaMMHO-YIPABJISAE-
MO€ YCTPOHCTBO ANA paboThl ¢ uHGOPMAaIIMei.

» B cocras xommnbioTepa BXOZAT ycTpoiicTBA MAMATH (XpaHEHHE
JaHHBIX M mporpamm), npomeccop (o6paborka uadopmanmm),
VCTPORCTBa BBOJA/BBIBOAA (IpHeM/nepesaya MHGOPMAIIMH).

» B 1946 rony [»xouom don Heilimanom 6butH chOPMYIHPOBAHED
OCHOBHBIE NPHUHIHIBEI ycTpoiictea 9BM, KoTopele Ha3BIBAIOT
(hoH-HEIIMaHOBCKOH apXHUTEKTYPO.

+» CoBpemenHbIif KOMIBIOTED NpeACTABAAET COGONH €AMHCTBO AITIA-
parypsl (hardware) u nporpammuoro obecnieuerns (software).

CepuiiHoe MpPOM3BOJACTBO JEKTPOHHEIX BHIUMCIHUTEILHBIX MAIIHH
(9BM) naumnaercs B pasHbIX crpaHax B 1950-x rogax. McTopuio paa-
BuTHA IOBM NpPHHATO AEJHTH Ha NoKogeHud. Ilepexon OT OZHOTO TO-
KOJIEHUA K APYTOMY CBSI3aH CO CMEHOM 3JIeMeHTHOH 6asbl, Ha KOTOPOIi
CO3/laBaINChk MalllMHbI, C H3MEHeHUeM apXHTeKTypsl 9BM, ¢ passuTH-




MHdopmMmaunoHHbIe Npouecchl B KOMNbIOTEpPE

€M OCHOBHBIX TeXHHUYECKHX XapPaKTePHUCTHK (CKOPOCTH BBIUHMCIEHHH,
ofGpeMa DaMATH H JAp.), C ©3MeHeHHeM o0JiacTeill MIpUMEHeHUs W CIIOo-
cOo00B AKCILIVATAIIY MAINWH,

Moo apxuTtextypoit IBM noHumaioTca Hambonee obLume NpuHUMNGI No-
CTPOEHUs KOMMLIOTEPA, peanu3ayioLwme NporpaMMHoOe yrnpasieHue ero pa-
B0TOMN M B3aMMOLEACTBUE OCHOBHbIX GYHKLMOHANbHbIX Y3N0B.

B ocHoBe apxuTeKTypsl OBM pasHBIX NOKOJEHHMH JiexaT IIPUHITH-
nel I:xona o Helimama. OgHaKo B IpoIecce PA3SBHTHS IPOHCXOLAT
HEKOTOPBIE OTKJIOHEHHs OT (HOH-HEeHAMAHOBCKON apXHUTEKTYPHI.

OnaonpoueccopHas apxutextypa IBM

DnemenTHOHN 6a3oit 9BM mepsoro noxoaenus (1950-e roasr) 6611
BJIEeKTPOHHEIE JaMnsl, a 9BM Broporo moxoxerus (1960-e roasr) co-
3jaBajuch Ha 0ase IOJYNIPOBOZHMKOBEIX sJeMeHTOB. OmHaKo X ap-
XHUTeKTypa Onlia cxoxxeil. OHa B HamOOJbIIEH cTeeHH COOTBETCTBOBA-
na npuanunam ¢oH Heilimana. B arux MammwHAX OJHH IIpOIeccop
yupaBiasa paGoToil BceX yCTpPOMCTB: BHYTPEHHEH M BHeNIHeH NMaMATH,
YCTPOMCTE BEBOJA ¥ BBIBOJA, KAK IMOKA3aHO Ha puc. 2.4.

BHewHsas X
1} namstb

A

YcTpoicTBO _ [ ————1 ~=-=-®  YcTpoWcTeo
ggona ® NMPOLIECCOP > BLBONA

Y

® BHyTpeHHaR ¥
namsTb

Puc. 2.4. Crpyxrypa ogsonponeccopHoii 9BM. Cromigsie cTpeJKH — Iepe-
Jlada JaHHBIX, IYHKTHUPHBIE CTPEJIKH — YIPAaBidAlollee BO3felicTBHe

Cornacuo npunnunam ¢dor Helimana, wcmojHseMas IporpaMma
XPAHUTCA BO BHYTPEHHEM IIaMATH — B ONEPATHBHOM 3allOMHHAIOIEM
yerpoiicree (03VY). Tam ke HaxomaTcsa MaHHBIE, C KOTOPLIMHA paboTaer
nporpamMmMa. Kaskaasa KOMaHAa NPOrpaMMBl M KasKAad BeJIWUYHHA (dJe-
MeHT JAHHBIX) 3aHUMAIOT ONpeJe/ieHHBIC AYeHKH IaMATH, KaK IIOKa-
3aHO Ha puc. 2.5.
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UudopmaumoHHbIe npouecchbl

BryTpeHHAA NIaMATH
Howmep sueiikn | ComepsxumMoe g4eiKnu
1
2
ITporpamma | ...
N Komanzna STOP
N+1 Benuuuna 1
N+2 Bennyuna 2
JanHbIe

Puc. 2.5. Pasmemenune 8 O3Y nporpaMMsl ¥ JaHHBIX

IIpomeccop HauWHAET BLINOJHEHHWE IIPOTPAMMEI C IIEPBOM KOMAaH-
OBl U 3aKaHYMBaeT Ha KOMaHIe ocTaHOBKH, HaszoBeMm ee STOP. Ilpm
BBIIOJITHEHUH OYepeaIHO KOMAaHIhI IIPOIEeCccop M3BJIeKaeT W3 NaMATH
obpabaTeIBaeMble BeJIWMYHUHBI ¥ 3AaHOCHUT HMX B CHEHAJbHBIE AYEHKH
BHYTPEHHEH IIaMATH MPOIeccopa — PEerucTphl. 3aTeM BHINOJIHAETCH
KOMAaH/a, HalpEMep CKJIAABIBAIOTCS ABA YHCJA, IIOCJEe Yero IoJydeH-
HBINl PE3YJILTAT 3allMCHIBAETCHA B ONpeAeaeHHYIO Adeiiky nmamaru. Ilpo-
IlecCcOp HepexXOAHT K BBINOJHEHHIO caeayiomeii xomanpawsl. McmosHe-
HHEe NPOorpaMMbl 3aKOHUHTCA, KOTA Impomeccop obpaTuTca K KOMaHze
STOP.

Cpeau KoOMAaHI IIpOTPAMMBI CYINECTBYIOT KOMAaHJABI 00paboTKu
JaHHBIX M KOMaHAbl 00palmeHus K BHEIIHHUM ycTpoiicrBam. KoMmaHnb!
00paboTKM JAHHBIX BEINOJHAET CAM IPOIIECCOP C IIOMOIIBIO BXOLAIIE-
ro B HEro apu@MeTHKO-JIOTHYecKoro yerpoiicrsa — AJIY, u aror mpo-
mecc IIPOMCXOIHUT CPABHHUTENBHO OBICTPO. A KOMaHJABI yIpaBJIeHHUS
BHENIHUMH YCTPOMCTBAMHM BBEIIOJHAKTCA CAMUMM 3THMH YCTDOMCTBAa-
MH: YCTPOMCTBAMHM BROJA/BBIBOAA, BHEIIHeHl NaMAThb0. BpeMa BHIIOJ-
HEeHHA STHX KOMAHJ BO MHOr0O pas 0ojbIle, UeM BPEMs BBIIOJHEHHA
KoMaHn o6paloTku maHHEIX. IIpH OJZHONPOLECCODHON apXuTeKType
9BM, moxkaszaHHON Ha puc. 2.4, IPOIECCOP, OTAABR KOMAHAY BHEITHEeMY
VCTPOMCTBY, OMKHAAET 3aBepIIeHus ee BBINOJHeHUs. llpu Goabiiom
yncje oOpalleHWii K BHEIIHHM YCTPOHMCTBAM MOMKET OKAas3aThCH, UTO
GOMBINYI0 UACTE BPEMEHH BEIMOJHEHHWS [IPOTPAMMEI IPOIECCOp «IIpo-
crauBaeT» H, ciaegoBaTenbHO, ero KIIIl oxaspiBaeTcsa HH3KHUM. BwicT-
pozeiictere 3BM c¢ Takoii apxXHTeKTypoH HaXOAWJIOCE B Ipejesax
10-20 Thicau omepamuii B cekyHAy (oim./c).




MHdopmaunoHHbie Npouecchl B KOMNbIOTEpPE

Hcenoaszopanne nepud)epuilHEIX IPOLECCOPOB

CieayoimEM IIATOM B PA3BUTHM apXHUTeKTypel IBM cran oTkxas or
OHOIIPOIIECCOPHOIO YCTPOMCTBA. YiKe Ha IIOCHENHHX MOJeNAX MAaIIWH
BTOPOTO MOKOJIEHHS, IIOMHMO UeHmpaavHozo npoyeccopa (L[IT), Beimon-
HABIIET0 06pabOTKY JAHHBIX, MPUCYTCTBOBANU nepugepuiiHbie npouec-
copbl, KOTOpBIE HA3LIBAINCHL KaHaIaMH BBoAa/BeiBoma (puc. 2.6). Mx
3a/la4a COCTOANIA B ABTOHOMHOM VIPABJIeHHH VCTPOMCTBAMH BBO-
Ia/BBIBOJA M BHEIIHeH MaMATH, YTO OCBOOOMKIANO OT 3TOH pPaboThHI
neHTpaasHbI# nponeccop. B pesyasrare KIII merTpansHOro mpoimec-
copa CyIecTBeHHO Bo3poc. BeicTpomeiicTBHe HEKOTOPHIX Mojeleil Ma-
IIAH ¢ TAKOM apXHUTEeKTYpo#l cocrapiano ot 1 o 3 mi=H om./c.

BHewHsas
“ namaTb ?

A

A t N
YCTPOACTBO ° ; LleHTpankHbIii [0 . "~ YcTpoWcTso
BROMA. B npoueccop WesRnp

:
_i & BHyTpeHHsa Ve
namsaTb

Puc. 2.6. Crpykrypa 9BM ¢ 0fHHM HEeHTPAJLHBEIM IIPONECCOPOM
H nepudepHAHLIME TPONECCOPAMHE YIPABICHUSA
BHEINIHAMH YCTPOHCTBAMH (TPEYTOJIbHUKH)

Ha Bcex mozenax 3BM Tpersero mokKoJeHHs, KOTOPBIE CO3JaBa-
auch Ha Gase mHTerpansHEIX cxeM (1970-80-e roasr), ucmosb3oBaiach
ApPXUTEKTypa C OJHHUM IEeHTPAIBHBIM IIPOLECCOPOM M IepH(epHIHEI-
MH OpPOIeccopaMy BHEIIHUX ycrpoiicTB. Takas MHOrompomeccopHas
APXHUTEKTYpa TIO3BOJIAJNA DEASIM30BAThH MYJLbIMUNPOZPAMMHBLIL PEHUM
padombi: TIOKa OJHA IporpaMMa 3aHATAa BBOAOM/BBIBOJOM [aHHEIX,
KOTOpPBIM yIpaBifeT nepudepHiiHBI IDpoIeccop, Apyrasa IporpaMmma
3aHMMAaeT IeHTPAJLHEINA IIPOIleccOp, BBIMOJHSAS BBIYHMCJIeHHA. Biaaro-
Zaps COBEPIIEHCTBOBAHWIO 3JI€MEHTHOH 0asbl M JPYIHX anlapaTHBIX
cpencTB Ha HEKOTOPHIX Mofenax OBM TpeTkero moKoJIeHHA NOCTUTA-
Jock oeicTpogelicTeue o 10 MmaH om./c.
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UudopmMmaumnoHHbIE NpoLuecchl

Hna paspenenusi pecypcoB 9BM Mexay HECKOJBKMMH BBINOJIHSAE-
MBIMH TporpaMMaM# IOTpe0OoBalOoCk CO37laHHE CHelHaJbHOIO IIPO-
rpaMMHOTO obecrieueHus: onepanuonHoil cucremsl (OC). K paspense-
MEIM pecypcam, Ipe:kIe BCero, OTHOCATCA BpeMA paboThl IeHTPaIbHO-
ro Ipoleccopa M omnepaTHueHas namMaAThk. 3agada OC cocrouT B TOM,
yTOOBI pasHBIE NPOrPAMMEI, BEINOJHSAEMEIe OZHOBpeMeHHO Ha IBM,
«He Memagu» apyr apyry u urobsr KIIIl neHTpassHOrOo nmpomeccopa
OBLI MaKCHMAJIBHBIM, WHAaYe roBopsd, 4To0vl IIII He «mpocTamnBai».
OC OGepet Ha ceba Tax:xe 3abory o0 OuepegHOCTH MCIOJIL30BAHUSA He-
CKOJBKMMHU IporpaMmMaM# OOGIIMX BHEIIHMX YCTPOMCTB: BHeINHel ma-
MATH, YCTPOMCTB BBO/Ia/BBIBOA.

ApXHTEKTypa NMepPCOHAJBHOT0 KOMIBIOTEPA

Ilepconaneusrit komnbioTep (IIK) — camselii pacnmpocTpaHeHHBIH
B Hamle BpeMsa Tun Komnblorepa. Ilossiaenue IIK ceazasHo ¢ co3maHu-
eM MHEKPOIIPOIeccOpPoB, KoTopoe Hauasnock B 1970-x roxax. o Hemas-
Hero BpeMeHH B ycrpoicTBe IIK cymjecTBOBaA ONWH IEHTPATBLHBIN
IpoLeccop W MHOMKEeCTBO mepudepuiMHBIX IIPOIECcCOpPOB, YIPaBJIAIO-
IIUX BHEIIHMMH YCTPOMCTBAMM, KOTOpPbIe HA3BIBAIOTCA KOHTPOJLIEpa-
mu. Apxutekrypa Takoro ITK usobpakena Ha puc. 2.7.

LieHTpanbHbii
npoueccop ! Mamats l lBu.qeonaMﬂ'rb|
i
iyt P4 P4
~-DAHHBIX = = = m e e e m e e e m e m—— e ———————
LWuna --80peCa —————
— =YMPABAEHUA — = = = = = = e e o o e e e e
T T T T 1 ]
R
Ycrpoiicteo| | YeTpoiicTBO YcTpoiicTeo| | YCTpoiCTBO BHewHee BHewHee
BBOAA BBOdA BblBOAA BLIBOAA 3anomMuHaloLlee | | s3anoMuHaiowee
YCTPOWCTBO YCTPOWCTBO

Puc. 2.7. ApxuTeKTypa NepcoHAJBHOT0 KOMIEIOTEPa (CIIOIIHEIE CTPEIKH —
HamnpasJieHHe NOTOKOB WH(MOPMAINN, IYHKTUPHBIE — HAlpPaBIeHHE
YOpaBIAOIIAX CUTHANOB, K — KOHTpoIep)

JIsl CBASH MEMAY OTAeJbHBIMH (YHKIMOHAJNBHBIMHM yajamu IIK
HCIoJab3yeTca o0masa MHQOPMAITMOHEAS MATUCTDPANlb, KOTOpPAs HA3BI-
BaeTCsA CMCTEMHOM IIMHOH.




UudopmaumnoHHbIe Npoueccsl B KOMIMbiOTEpe

CucremMHasn IIWHA COCTOUT M3 TPeX dacTei:

® IMWHA JaHHBIX (A4 Depefadyd JAHHBIX);

® mwuHaA ajgpeca (AJIA mepezaun agpecoB YCTPOHCTB, KOTOPBIM Iie-

penamTca AaHHBIE);

® IMWHA YOpaBJeHus (AJaA epefadyy YIPaBIAOIIAX CHICHAJOB,

CHHXPOHH3UDPYIOIIUX paboTy pasHBIX YCTPOMCTB).

BakHOe JOCTOMHCTBO TAKOH 8pPXHTEKTYDHI — BO3MOMKHOCTH IOJKJIIO-
YeHHA K KOMIIBIOTEDY HOBBIX YCTDOMCTB WM 3aMeHa CTapbiX YCTPOHCTB
Ha OoJiee cOBpeMeHHBIE. JTO HA3BIBAETCS NPHHIMIIOM OTKPBITOH apxu-
TeKTypshl. [JIa KarKaoro THIA M MOJEJH YCTPOMCTBA MCIOJIB3YeTCs CBOM
KOHTPOJLJIEP, & B COCTaBe OIEePAIlMOHHON CHCTEeMBbl MMEETCS YIIPABJISIO-
mad IporpaMmMa, KOTopas HasbIBaeTcHA JpavBepOM YCTpPOMCTBA.

OTKpbLITaa apXUTEKTYPa NePCOHANLHOr0 KOMNbIOTepa — 3T0 apXuTek-
Typa, npeaycMaTpuBaloLLas Moay/ibHOe NOCTPOeHWEe KOMMbIoTepa G BO3-
MOXHOCTbIO A06aBNEeHNsA U 3aMeHbl OTAESbHbIX YCTPONCTB.

BasxkHOe cOOBITHE B COBEpIIEHCTBOBAHHH apXHTeKTypsl IIK mpou-
somo B 2005 romy: ObLI CO3maH NEepPBBIA ABYX'BANAEPHBIN MHKDPOIPO-
neccop. Kaxxmoe aapo cmocobHO BHINOAHATE QYHKIHAN IEHTPAJIBHOTO
mpomeccopa. JTa 0CODEHHOCTh APXHTEKTYDHI IIO3BOJIAET IPOU3BOLHUTH
Ha ITK nmapannensHyio 06paGOTKY AAHHBIX, YTO CYI[ECTBEHHO YBEJIH-
YHUBaeT ero nNpou3BOAUTEJIBHOCTD. BHHYCR&GMHB B HaCToOdAIlee BpeMdA
MUKPOIIPOLIeCCOPBI COmepsKaT 1o 8 Amep.

ApxuTeKTypa HeHeHMAHOBCKHX BBIUYMCIHTENBHEIX CHCTEM

HecMoTpss Ha CTPEeMHTEJLHO HAPACTAIONIYIO MPOU3BOAUTENLHOCTH
9BM, kotopas rKamxzable 4—5 JeT mo BaKHeHIIMM HOKAasaTeJadaM Npak-
THYEeCKH yJABaWBaeTC#d, BCerga eCcThb KJIacChl 3ajadv, OJIA KOTOPBIX HH-
KaKo¥ INPOM3BOAUTEILHOCTH He XBATAET. ¥ KaXKeM HEeKOTODPbIe U3 HHX.

1. MaTemMaTHUeCKHE PacueThl, JeKAallie B OCHOBE PeaTH3alHH MaTe-
MaATHYEeCKHUX MOJJ;eJIeﬁ MHOT'HX OpOIEeCCOB. I'mraHTCcKHe BBIYMCIH-
TeJIbHBIE Pecypchl, KOTOPEIe MOXKHO peaJiu30BATh OYeHb OBICTPO
(kxax MHOTZA TOBODPAT, B Macwimalbe PeaibHoz0 8pemMeHu), Heobxo-
AUMEBI I OoJlee HANEIKHOTO M AOJITOCPOYHOrO ITPOTHO3a TIOTOMBI,
AJA pelleHHa aspoKOCMHYEeCKHX 3aJgad, B TOM UYHCIIe H 060})0H'
HBIX, JJA PellleHUdA MHOI'MX MH)KeHepPHBIX 3a7ad | T. 1.

2. ITouck nHpOpPMaNMU B rHraHTCKHX 0a3ax HaHHEIX, B HH(OpMAaIU-
OHHOM npoctpancTse MHTEpHETA.
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NudopmMaumOHHbIe NPoLeccChl

3. MomenupoBaHHe MHTEJIEKTA — OPH BceX (DAaHTACTHUYECKUX IIOKAa-
3aTendAx, 00'beM ONepATHBHOH NaMATH COBDPEMEHHBIX KOMIIBIOTE-
POB COCTABJIAET JUINb MAJYIO JOJII0 06BeMa NaMATH HYesIoBeKa.

BricTpopeiicTBHe KOMIBIOTEPA C OJHUM I€HTPAJLHBIM IIPOIIECCO-
poM HMMeeT (pU3HUYECKOe OrpaHMYeHWe: IOBBINIEHHe TAKTOBOM YaCTOTHI
mpolleccopa BeAeT K MOBBIINEHWIO TeIlJIOBBIJeleHHdA, KOTOpOe He MO-
JKeT OBITH HeorpaHWUYeHHBIM. IlepCHeKTHBHBIN NYThH MOBBIIIEHHUSA IIPO-
H3BOAUTEIBLHOCTH KOMIBIOTEPA JIEJKUT HA IIYTH OTKA3a OT eJUHCTBEH-
HOCTH TJIABHBIX VCTPOMCTE KOMIbioTepa: nMubo mpoieccopa, Jubo ore-
paTUBHOH maMsaTH, Ju00 MIMHBI, JUOO BCETrO 8TOr0 BMecTe. JTO IYTh
eme 0OJBIIEr0 OTCTYIJIEHMS OT ApXUTEeKTYpHl oH Heitmana.

Yrobsl cTAJIO IOHATHEE, 3aYeM KOMIILIOTEDY HECKOJBKO IIPOIecco-
pOB, OOCYAHM AJTOPUTM peIlIeHHA [IpPOoCTeimmeil mMaTeMaTHYECKONH 3a-
pauu. Ecte maccue u3 100 uucen: a,, @y, ..., @99 Tpebyerca HAUTH
UX CYMMY.

Her mumuero mpome! W Ha xommbioTepe, W 6e3 Hero MeI, CKOpee
BCEro, MOCTYIIMM TAaK: CJIOXKHM IepBble [Ba 4YWcia, KaK-To 0003HAUNM
UX cyMMy (Hanpumep, S), 3aTem npubaBuM K Hell TpeThe, U OyaeM ne-
JatThk 3To eule 98 pas. 3To NpUMep IOCJIELOBATEIbHOIO BBHIYHMCIUTEb-
HOro npomecca. Ero 6/10k-cxemMa mOpuBeAeHa Ha puc. 2.8.

S:=a +ta,
Y
i:=3
‘;“
S:=8+aq
Y
ir=i+1
na
Het

Puc. 2.8. AiroputM pellieHds 8aJadH IOCIeLOBATEIbHOIO CA0KEeHUA
MACCHBA YHCEJI




MHdopmMaumoHHbie Npouecchl B KOMNbIOTEpe

IlockonbKy y desIOBeKa HET BTOPOH TIOJIOBEI, MHAYE 3Ty 3ajady
B OJIMHOYKY He pemnTh. Ho IpeAcTaBMM, UTO MBI peliaeM ee He B
OJHHOYKY, & BceM KJjaccoM (25 uyenosex). Torza Bo3HHKaeT BO3MOK-
HOCTH COBCEM MHOM IOCJ/Ie0BATEILHOCTH JeHCTBHIA,

1. O6regMENM YHCJA B Maphl — IO JBAa Ha KaXJoro (ATOro pacmpe-
genann 50 uwucen); Hampmmep, ydeHHUK Ne 1 Geper cebe a, u a,,

yueHHK Ne2 — azma,, u T. 1.
2. [laem KOMaHAY «CKJIaAbLIBAil» — W KasKIbIH CKJIABIBAET CBOM UHCHA.
3. laeM KOMAaHAY «3amMCHIBAM!» — W KAXKABIH 3aMHCHIBAET MEJIOM

Ha KJACCHOM /JOCKe CBOM pesyJIbTar.

4. ITockoapky y Hac ocrtanock eunje 50 HeobpaboTaHHBIX YHCEN
(asy, ---» @), moBTOPsieM myHKTHI 1-3. Ilocie aToro mmeem Ha
nocke 50 uucen b; = a; + a,, ..., byy = agg + @90 — PE3YABLTATH
OapPHBIX CAOMKEeHHH.

5. O0beAMHAM B mapel YHcaa b; ¥ TOBTOPHM BBINOJHEHHE IYHKTOE
24,

IIpoponxkaem aror mpomecc (2—5) A0 Tex mop, MOKa He OCTaHeTCH
OlHO YHCJI0 — HMCKOMAas CyMMa.

IlepBoe BmeuaTieHHe, YTO OYEHb CIOXKHO, TOPa3fi0 CIOKHee, 4eM
anropuT™ Ha pHc. 2.8, Ecam 6Bl MBI 3aXO0TelH 3aIMCATh 3TOT AJTO-
PHTM B BHJe OMOK-CXeMBI, TO HaM OBl NPHIILIOCE KPOME ONHCAHHA IIO-
pAAKa 1 00BEKTOB AeHCTBUH cleaTh TO, YTO MBI HHKOTZA IIpH 3alHucH
AJITOPDHTMOB He JeJjlajid, — MOPeLyCMOTPETh CHHXPOHM3AIHIO Iapa-
JNeJbHBIX MpOIeccoB Mo BpeMeHH. Hampumep, BEIIOJIHEHHe KOMaHJ 2
U 3 JONMKHO 3aBEPIIUTHCA BCEMH YYACTHHKAMM BBIYMCIEHHIH 10 TOTO,
KaK OHM OyAyT NpoAo/KeHHl (A0 mepexofa K m. 4), mHadYe gaKe IpH
pellleHUH 3TOoH INPOCTON 3aja4d HACTYIHUT Xa0C.

Ho ciosxHOCTH He ecTh 00bEKTHBHAA NPUYMHA OTBEPrHYTH TAKOH
OyTh, 0COOEHHO €CIH PeYb HAET 0 BO3MOMKHOCTH 3HAYHUTENLHOTO YCKO-
PeHHS KOMOBIOTEPHEIX BhIYMCHeHHI. T0, 9TO MBI IPEAJIOKNJIN BhIIIE,
Ha3bIBAETCA HA A3bIKe IIPOTPAMMHCTOB PACNAPANICNUBAHUEM BbLULUC-
JeHUll M BIOJHe nojanaercss GopMaJlbHOMY OmHCAHHIO. DhdeKT yCcKo-
PEeHHA BBIYHCJIEHHWIH OYEeBHAEH: NYHKT 2 B NPHUBEAEHHOM BBIIIE AJITO-
PHTME YCKOPHAET COOTBETCTBYIOIMMII aTan paborsl B 25 pas!

Cnenymomuii BOIPOC: YTO HAJ0 M3MEHHTL B YCTDPOHCTBE KOMIIBIO-
Tepa, 9To6BI OH cMor Tak paGorars? [as peanmsanyu noxobHOM cxe-
MBI BEIYMCIIEHHH KOMNObIOTepy morpebyercsa 25 mpomeccopoB, o0bemu-
HEHHEIX B OJIHY apXHTEKTYPy M CHOCOOHEIX paboTaTh mapajliejibHO.




NudopmaumnoHHbIe npouecchl

Taxyue MHOTONPOLECCOPHBIE BBIYHCJIHTENbHBIE KOMILIEKCHI — Deajb-
HOCTB CEerojHAIIHeH BEIYUCINUTEIBHON TeXHUKH.

BepHeMcs, OfHAKO, K ONMCAHHOH BHIIIE IIOCJIENOBATEJILHOCTH AeH-
CTBUH — B Hell eme ecTh ucrounuku mpobaem. [Ipencrasum cebe, 4To
B cxeme Ha puc. 2.7 MBI JOPHCOBAJH enle 24 MeHTPaJbHBIX IPOIECcco-
pa, coeguHEeHHEBIX ¢ muHOM. IIpH peamusanuu B TAKOM KOMIIBIOTEpE
KOMaHALI 3 mpomsoiizier odHo8pemeHHOe obpalleHne 25 IpoIeccopoB
K CHCTEeMHOH IHHEe AJA MepPechlIKH Pe3yJIbTAaTOB CJIOMEeHHA B omepa-
THBHYIO HIaMATh. HOo NOCKONBKY IIMHA OZHA, YMCJa IO Heil MOryT Ie-
pechLLIAThECA TOJBKO M0 ogHoMYy! 3HAYHT, AJIA BHINOJIHEHHUA KOMAHJIEI 3
OpuAeTcs OPraHW30BaTh OYEpedb HA Iepemadyy 4uces B nmamMaATb. TyT
JXe BO3HHMKAaeT BONPOC: He CBeleT JIM K HYJIO 3Ta odepelb BCe IIpeH-
MYHIIECTBA OT NapajUleIbHOCTH BEHINOJHEHH:A omnepanuil Ha mare 27
A ecim mpeMMyINecTBa OCTAHYTCS, TO HACKOJBKO OHH BeduKu? OKy-
NATCA JU pacxosl Ha 24 JOMONHHTEIBHBIX Iponeccopa?

B BOBHHKIIEH CHTYaIlMM eCTEeCTBeHEeH CJAeAYIOMui mar «u3obpera-
TeJILCKOM MBICIH»: BBOA B APXUTEKTYPY HECKOJBKHX CHCTeMHBIX
MUH. A ecay elle NOAYMATL HAJ BO3MOKHBIMH IpobjieMaMi, TO U He-
CKOJBKHX YCTPOMCTB OIEepaTHBHOMN ITaMATH.

Kax Buanre, Bcé 3T0 oueHh HempocTto! O6cyaaeMble H3MeHEeHHA
B YCTPOHCTBE KOMNBIOTEDPA NPHUBOIAAT K «HeHEHMaHOBCKHM» apXHTEK-
TypaMm. HMaobperaTeiaM TaKWX CHCTEM IPUXOLUTCH HCKATh KOMIIPO-
MHCC MEXXAY BO3pacTalolneil CJA0KHOCThIO (M, KaK cleJCcTBHe, — CTOH-
MOCTBIO) ¥ YCKOpeHHeM HX paboTsl.

BapuanTsl peajH3alMM HEHEHMAHOBCKHX BBIYHCIHTENbHBIX CHCTEM

B camom o6mieM cMebicjie [MOJ NapajiieIbHBIMH BBIYHCICHHAMH
NOHMMAIOTCA Iporecchkl o6paboTKu NaHHBIX, B KOTOPBIX OOHOBPEMEH-
HO MOTYT BBITOJHATHCA HECKOJBKHWX MAIMHHHBIX onepanwii. Ilapain-
JIeJIbHBIE BEIYHCJIEHHA PEalIH3yIOTCA KakK 34 CYeT HOBOH apXHTEeKTYDHI
BHEIYHCJIMATENBHON TEeXHWKH, TAK M 3a CYeT HOBBIX TEXHOJOTHH IIpo-
rpaMMUpOBaHusA. TaKkWe TEeXHOJOrMH HAa3BIBAIOTCHA NapajiiejbHbIM
NpOorpaMMHPOBAHHEM.

PacnpeneneHnsie BBIYMCIEHHA — COOco0 peanusanuy mapaJ-
JIeIbHBIX BBIYMCIIEHHH IyTeM HCIOJb30BAHHA MHOMKECTBA KOMIIBIOTE-
pOB, O0'beAUHEHHBIX B ceTh., TaKWe BBIYUCANTENbHBIE CHUCTEMEI eIne
HASHEIBAIOT MyJbTHKOMIIbIOTEPHBIMH .

PacnpezeneHHble BHIYHUCJIEHUS YACTO PealM3yIOTCH C IIOMOIIBIO
KOMIBIOTEPHBIX KJIACTEPOB — HECKOJBKUX KOMILIOTEPOB, CBA3aH-
HBEIX B JIOKQJIBHYIO CETh ¥ OOBEIHHEHHBIX CIEeIHaJbHBIM NPOrDAMMHBIM




NHdopmMmaynoHHbIe NPoLUecChl B KOMNbIOTEpe

obecrieyeHneM, peaJH3YIOIMIAM HAPAJIJIEJbHBIA BRIUMCAUTEIbHBIA IPO-
mecc. PaCHpBIIEJIEHHHe BBIYHMCJIEHHA MOI'YT OPOHU3BOIUTHCA H C IIO-
MOINBI0 MHOIOMANIMHHBIX BEIYHCJIMTEIBHBEIX KOMILIEKCOB, obOpasye-
MbIX O0'beIMHEHNEM HECKOJBKHX OTJeJIbHBIX KOMIIbIOTEDOB Yepes IJo-
GaJbHEBEIE CETH.

My asTHIpOLECCOPHBIE CHCTeMbI 00ODA3YIOT eAUHBLIA KOMIBIOTEp,
KOTOPBIl OTHOCHUTCHA K KJACCY CyNepKOMIbIOTepoB. llocTH;KeHHWe na-
pamesnaMa B HHX IIPOMCXORHUT OJjarofaps BO3MOKHOCTH HE3aBHCH-
MoO#f paGoTBl OTAENBHBIX YCTPOMCTB M WX AYOIMPOBAHMA: HECKOJIBKO
IpoIeccopoB, OJOKOB ONEepPAaTHBHON MaMATH, INHH M T. A. MyabTH-
IIPOLeCCOPHAA CHCTEMAa MOeT MCIOJb30BATh PasHble CHocoBBI JOCTY-
na K obmieit Ana Beell cucreMsl namaTH. Eciu Bece mporeccopsl MMeOT
paBHBIH (00HOPOOHBLIH) JOCTYN K €QUHON NaMATH, TO COOTBETCTBYIO-
Ias BHIYHCJIHUTENIbHAA CHCTEMa HAa3BIBAETCH G€KMOPHLIM CYNepKoM-
nbLIOMepoMm.

OnuH U3 caMBIX MOIIHBIX B MHpe CYIepPKOMIILIOTEPOB II0J] Ha3Ba-
HHeM «JlomoHOCOB» (puc. 2.9) mpomssemed B Poccunm m paboraer B
MoCKOBCKOM rocyZapcTBEHHOM yHHUBepcurere. Ero 6nicTpojeiicTBue
cocTaBiidgeT OoJiee cTa TPUJJHOHOB ONEPALAil B CEKYHAY.

Puc. 2.9. Cynepromnriorep «Jlomonocos» (MI'Y um. M. B. JlomoHOCOBa)
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UHdopmaumnoHHbIe Npoueccsl

CucremMa OCHOBHbIX MOHATUNA

- MudopmaumonnEie NPONECCE! B KOMIEIOTepe

Isoonua moxoaennin IBM

1 2 3 4
1950-eroger| 1960-e romsl 1970-e roast (IIK,
cynepdBM)
Haunnasa
¢ 1970-x
Dnement- | Daexrpon- | Tpausucropst | Warerpanensie| BHUC, CBHUC
HaA 6asza HBIE JIaMIIBI cxemnt (MC) | (cepxGonbinme
u Gosbmue HC), mukpo-
HHTErpajbHble | IIPOIECcCOPHI
cxemsl (BHC)
Makcu- 10-20 Teic. | 100 TeIC. — 10 moa 10°-10"
MAaJIbHOE 3 MaH
GrICTpPO-
neiicTBHe
(om./c)
Apxnrek- | Dor-Heitma- | Dor-meiimanor- | Llearpaneariii | Konseitepro-
Typa HOBCKAas cKad OJHONpO- | mpomeccop + BEKTOPHEIE,
OXHOIIPO- IeCCOpPHAA. KaHAJE MATPHYHEIE,
LEeCCOPHAA | [[ogpienme BBOJia/BBRIBOJIA. | MHOTOIIPOIEC-
nepudepuitabix | [lIunaas apxa- | COPHBIE, MyJIb
IPOIECCOPOB TeKTYpa FHRempbReL”

HbI€ CHCTe€MBI

HeneliMaHOBCKHE BEIYMCIHTEIbHBIE CHCTEMBI
Begymnii IDHHIIAN: OTKA3 OT NOC/IEI0BATEIHHOTO BHIIOIHEHNAA ONepanuii

TexHUYECKOE pelmeHne

IIporpaMMHOe penieHHe

MyJIBETHIPONECCOPHEBIE
CHCTeMEI — CyIepKoM-
BIOTEPhl; MYJIBTHKOM-
MBIOTEPHEIE CHCTEMEL

(kmacTepsr)

ITapannenbHOe NPOTPaMMHDOBaHHE:

BBIEJIEHHE

B IpOrpaMMe HeCKOJLKHX OAHOBPEMEHHO BBINOJ-
HAEeMBIX leficTBri (pacnapasieluBaHue)




UHdopmaumoHHbIe Npouecchl B KOMMNbIOTEpPe !

Bonpocb! u 3apaHus

1. PacckakuTe 0 CMEHE 3JIEMEeHTHOH 0a3bl KOMIOBLIOTEPOB, IPOMCXOAUBINEH A
OpH MepexoZie OT OJHOTO IMOKOJeHWsa K Apyromy. Kak opu sTom MeHs-
JHUCH OCHOBHEIE XapaKTepHcTHKH OBM?
2. B uem cocTosan oTXof OoT apxuTeKTypsl (oE Heiimana Ha 9BM BTOpOro A
H TPETHEro HOKOJeHut?
3. YTO MO3BOJIMJIO DPeajH30BaTh MYJbTHIPOTPAMMHBIN peXHM paboTel Ha A
O9BM TpeThero moKoJeHHAT?
4. Yem NpUHIMNMAILHO OTIHMYaeTca apxurekrypa IIK or Kiaccuueckoil ap- A
XHUTEKTYDPbl KOMIBIOTEPOB NEPBBIX HOKOJEHHH?
5. Kakne (DyHKIIMH BRITOJHAIOT KOHTPOJLIEPH BHEITHHX ycrpoicTe Ha ITK?
6. B 4eM COCTOMT NPHUHIMI OTKPHITOCTH apXHTeKTypsl ITK? o
7. Kakve (hyHKOWHA BHINOJHSIA MepPBLEIe ONePANUOBHEIE CHCTEMEI?
8. [Ins KAKHUX KJIACCOB 33Ja4 HYKHBI CBEPXIPOM3BOJHTE/]BHBLIE BBIYHCJIH-
TeJbHbIE CHCTEMBI?
9. Yro Taxkoe mapannenkHBIC BEIYUCICHAAT
10. [Ins npuMepa co cIOMKeHHeM 4duces 25 yueHmKaMu monpoOyiire nmpoaHa-
JU3UPOBATH CJIEAVIOI(ME CHTYamHH: B Kjacce Bcero 1 KycoueK MeJa;
B KJjlacce 5 KYCOYKOB MeJsa; B Kiaacce 25 xycoukos mena. Onenure, Kax
OT 9TOr0 3aBHCHT BPEMA DEIIEHHS 3a4a4dd (YUYTHTE elle [IWPHHY AOCKH
¥ BpeMsA NePEeMeLeHHA YYEeHHKOB mo Kiaccy). Ilonpobyiite mocTpouTh
MOJesIb TAKOro mponecca. IlepesesuTe 3Ty CHTYAIMIO HA ASHIK KOMIIBIO-
TEePHOH TEPMHHOJIOTHH JJIf MHOTOIPOIECCOPHLIX CHCTEM.
11. Yem oTAHMUAIOTCH MYJBTHKOMILIOTEPHEIE CHCTEMEl OT MYJILTHIPOIECCOP-
weix? ITo KakoMy DpuUHOHUIY PaGoTAIOT CYyNEPKOMILIOTEPEI?

o

2 Mg

S0P k rnase 2 Ha caiite PLUOP (http://fcior.edu.ru)

o ApXuUTeKTypa KOMIBHOTEPA
* ADPXHTEKTypa MAIIWH OATOTO NOKOJEeHUA

o BHyTpeHHAA IaMATH KOMObIOTEpPA. BHeNIHAS NaMATE KOMIIBIO-
Tepa. THIel HaAKOnNHTENeH HHGDOPMATTAN

» Marucrpans. Ilepegagya gasHEIX BHYTPH KOMOBIOTEpA

¢ Ot abaxa 10 HOyTOYKa. IloKoNIeHNS KOMIOIBIOTEDHONH TEXHHKHA
» IlomsaTme anropuTMa

s IIpmHOHD OTKPBITOM apXHUTEKTYPhI

o IIpHHIUADEI ¥ CHCTEMBI epegadyu HHDOPMAIUHA

o IlpuHNUNE M cucTeMbl nepejauyu uHpOpManuu. Briuucieaune
o6bema mEbOpManuu npu nepenade. [IpakTrueckas paGora




Mmaea 3
NMporpammupoBaHue
o0paboTku nHdpopmauumn

OCHOBBI AJTOPHUTMH3ANMH ¥ IIPOTPAMMHDOBAHHA BHEl H3yYaln
B Kypce HHQODPMATHKH OCHOBHOM IIIKOJIBI.

BbI yiKe 3HAKOMBI CO CJAeAYIOUAMY MOHATHAMUA:

¢ aJIrOpUTM, HCIOJHHTEJE aJropuTMa, CHCTeMa KOMaHI HCIOJI-
HHTEJHd, CBOICTBA aaropMTMa,;

® CTPYKTYDHI AJITOPHUTMOB: JINHeITHAA BeTBAINAACH, AKJINYECKAs;

e BCIIOMOTAaTeJBLHEIN ANTOPHTM;

¢ mporpamMma, si3bIKM IPOrpaMMHPOBAHUA.

Brl HMeeTe OIBIT IporpaMMupoBaHus Ha sasbike [lackass.

Ilensio u3yyeHnsi fAHHOrO pasjesia ABIsAETCA 3aKpelllleHHe BalllNX
HABBIKOB B A&JATOPDAUTMH3ANNH, YIIyGIeHHe 3HAHUI A3bIKa NPOrpaMMHU-
poBaHuA Ilackanbs ¥ YMeHHI ero IpPaKTHYECKOr'0 MCIOJIb30BAHUA IJA
peleHus 3anad.

§12
ANropuTMbl U BeNIM4YUHbDI

JdTansl pelleHHA 3aJaYM HA KOMILIOTEpe

Pa6Gora mo pemenuio Ja1000i 3aJa4y ¢ MCHOJIB30BAHHEM KOMIIBIO-
Tepa AeJIHTCA Ha CJeAVIOIIHWe DTAIbI:

1. ITocTaHOBKA 3aJa4H.

2. @opmanmzanua 3agauu.

3. ITocTpoerue anropuTMa.

4. CocTaBjeHHe IMIPOrpaMMbl Ha A3BIKe IPOrpaMMHPOBAaHHUA.
5. OTyagka ¥ TeCTHPOBaHWE NPOTPaAMMEL.

6. IIpoBeseHMe pACUYETOB M AHAJIN3 NOJYYEHHBIX DE3yJIbTaTOB.

YacTo 9Ty HOocCJemJOoBaATEeJIBHOCTE HA3BIBAKOT mexHoJA0ZUuUYLeckoil ye-
noukoil pewenus sadawu Ha womnviomepe. HenmocpeAacTBeHHO K IIPO-
rpaMMHPOBAHHMIO B 3TOM CIIMCKE OTHOCATCH IIYHKTH 3, 4, 5.




AnNroputmMbl U BENTMYUHbDI

Ha sTame TOCTAHOBKH 3aJauYM JOJMKHO OBITE YeTKO OIpelesieHo,
ymo daHo u ymo mpebyemca Halmu. 37ech O4eHL BasXKHO OIpefe-
JIUTH IOJIHBIA HaOOp MCXOIHBIX JAaHHBIX, HEOOXOAMMBIN IJIA penieHndA
3amaum.

Bropoii saTan — ¢opManuzanmua 3agadd. 34ech dallle BCero sajgada
IepeBOAHTCA HA #ASBIK MaTeMaTHYecKHX (OpMyJ, YVPaBHEHHI, OTHO-
mesnii. Ecam pemenme samaum TpeGyeT MaTeMaTHYECKOIO OIIHMCAHUS
KaKOoro-TO peaJbHOT0 00BeKTa, ABJIEHUA HJIH IIporecca, To (opMasu-
3aIHA PaABHOCHJBHA MOJYUYEHHUIO COOTBETCTBYIOLIEH Mamemamuyec-
Koil modeau.

Tperuii aTan — mocTpoeHue ajroputMa. ONBITHEIE DPOrpaMMHC-
Thl YACTO Cpasy IHUIIYT IpPOrpaMMbl HA A3BIKAX IIPOrPAMMHUPOBAHHSA,
He npuberad K KaKHM-JIH00 clHenHaJbHBEIM cliocofaM OOHMCaHHA AJro-
puTMOB (Oa0K-cxemaM, IceBroxozam). OfHAKO B yueOHBIX ILeaAX Io-
JIe3HO HCIIOJIB30BATE BTH CPEACTBA, & 3aTeM HePEeBOJUTH IIOJYyIeHHBIH
aJICOPHATM HA A3LIK NPOrPAMMHDPOBAHHA.

IlepBeie Tpm aTama — 3To pabora Ge3 KoMmmbloTepa. [lanbiie cie-
IyeT coOCTBEHHO DPOrpaMMHPOBAHME HA OINpPEeNeIeHHOM HA3BIKE B
onpejesieHHOM cucTeMe mnporpamvupoBanus. [locaeguuit (urecroi)
aTam — 3TO YK€ HCOOJb30BaHHE pas3paboTaHHON HpOrpaMMEBI B IpPakK-
THYECKHX IeJAX. BelmonHeHme ydueOHBIX 3aJaHHil HA IIPOrPaMMUPO-
BaHHe OOBIYHO 3aKaHUYMBAETCH IATHIM 3TAlIOM, T. €. JOKa3aTeJbCTBOM
IIPABHJILHOCTH COCTABJIEHHOM IpPOrpaMMBEI.

TakuMm 00pas3oM, NPOrpaMMHMCT JOJIMKEH 00JaJaTh CIeAVIOUIHMK
3HAHUAMHY ¥ HABBIKAMH:

® YMeTh CTPOHUTH AJTOPUTMEI;

¢ 3HATH A3LIKHM IPOTPAMMHPOBAHMA;

e yMeTh pafoTaTh B COOTBETCTBYIOIIEH CHUCTEME IIPOrpaMMUDPOBAHMSA,

OCcHOBOI IPOrpaMMHCTCKOM I'DAMOTHOCTH SIBJISIETCA PA3BHTOE aJ-
FOPUTMHYECKOe MEIILICHHE.

Ilonarne anropuTMa

OpuuM U3 QYHAAMEHTANBHEIX MOHATHN B MHOODMATHKE SIBJISETCH
noATHe ajroput™Ma. CaM TepMHUH «aJTOPHTM» MIPHINE] U3 MaTeMaTH-
KH. 9TO ci0BO mpoucxogut oT «Algorithmis» — maTtwmHCKOro Hammca-
HHA nmeHn Myxamena anb-Xopeamu (787-850 rr.), BeImaiomerocs
MmaTeMaTuKa cpegHeBekoBoro Bocroka. B XII Beke OBLI OCYIIECTBIEH
JIATHHCKWI IIepeBOJ ero MaTeMaTH4YeCcKoro TpakTara, U3 KOTOpOro eB-
PONEHNBI Y3HAMN O AECATAYHON MO3MIIMOHHON CHCTEeMe CYMCJIeHHA H
IpaBUIaX apu(MeTHKH MHOTO3HAYHEIX uYHcell. VIMeHHO 3TH IpaBHJIa
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MporpammMmupoeaHue o6padorTkm nuupopmaumm

B TO BpeMsdA HasbIBaJM ajropurmamu. CroskeHHe, BEIYATAHWE, YMHO-
JKeHHe «CTOJOHMKOM», JeJleHHe «yroJKOM» MHOIO3HAYHBIX YHCeNn -—
BOT NepBble AJNTrOpUTMBI B MaTeMarnke. [IpaBmia anrebpawmdecKux
mpeoOpasoBaHHui, BEIYUCACHHE KOPHeH ypaBHeHWI TaK:Ke MOKHO OT-
HECTH K MATEeMATHYECKHM AJITOPHTMAaM.

B Hame BpeMa DOHATHE AJrOPHTMA TPAKTyeTcsa Imupe. AJro-
PHTM — 3M0 NOCAEA08AMENbHOCMb KOMAHO Ynpasienus KAKuM-aulo
ucnonHumenem. B mMKONBHOM Kypce MHDOPMATHKH ¢ IIOHATHEM AJIO-
puTMAa, ¢ METOAAMH MOCTPOEHHA AJTOPHTMOB YYEHWKH BIIePBhle 3HAKO-
MATCA Ha npuMepax yuebHBIX wucnoaHuTeneii: PobGora, Yepenamkw,
Yepre:kauka U Ap. B Hamem yuebuuke 1A 9 knacca onmcas rpadudec-
Kuil ucnonauTens — I'PHUC. 9TH HCHOMHATENIN HUYEro He BBIYHCJIAIOT.
OHE co3maloT PUCYHKH HA 9KpaHe, IepeMenialorca B nabHpHUHTAX, mepe-
TACKMBAIOT MpPeIMeThI ¢ MecTa Ha MecTo. Takux uCHoJHUTeNel IPUHATO
HA3BIBATD UCNOJIHUMERAMU, pafomanuiumu 6 o0cmanoske.

B pasnmene undopMaTHkuA moj HasBaHueMm <«IIporpammupoBaHmle»
H3y4aloOTCA MEeTOJbl NMPOrpaMMHOIQ YIpABJIeHWus paboToii KOMIbIOTE-
pa. CiemosaTensHO, B KAYeCTBE MCIOJAHUTENA BRICTYNAaeT KOMIBIOTED.
On paboraer ¢ BeJJMUHHAMYM — pPasAAIHBIMHA HHOOPMAIMOHHEIMA 005"
eKTAMHM: YHCJAMH, CHMBOJAMH, KojaMH u up. IlosToMy ajaropuTMsbl,
npefHa3HA4YeHHbIe JJIA YIpPAaBJIeHHA KOMIBLIOTEPOM, NPWHATO HAa3EI-
BAThb AJZOPUMMAMU PAGOMbL ¢ ENULUHAMU.

JlanHbIe H BeJIMIHHEL

COBOKYIIHOCTL BEJIMYHH, ¢ KOTOPBIMH paboTaeT KOMIBIOTED, HpPH-
HATO HA3LIBATH HaHHBIMH. [lo OTHOmMEHWIO K mporpamMme JaHHBIE Je-
JATCA HA UCX00Hble, pesyabmamsl (OKOHYATENbHBIE NaHHBIE) H Npo-
MeIcymouHole OaHHble, KOTOPBIE MOJYyYalOTCa B IPOIecce BBIYMCIIe-
HHi (pue. 3.1).

NPOrPAMMA

PeaynbTaTthbl
(NpOMEeXyTO4YHbIE JaHHbIE)

NcxopHbie paHHbie

Puec. 3.1. YpoBHHE JAaHHBIX OTHOCHUTEJIBHO IPOrPaMMBEI

HanpuMmep, IpH pelIeHMM KBAJPATHOTO ypaBHeHHA: ax? + bx +
+ ¢ = 0 HCXOAHBIMH JAHHBIMH ABJIAIOTCH KoaddumuesTs a, b, ¢; pe-
3yJTATAMH — KODHHM YPaBHEHHA X;, X,; NPOMEKYTOUHBIMHA AaHHEI-
MM — QUCKPUMMHAHT ypasHenusa: D = b2 — 4ac.




AnropuTMmbl U BE€JINHUHbDI

JIsA yCHemrHoro OCBOEHHsA NPOrpAMMHPOBAHHUA HEOOXOZMMO YCBOMTH
clenyioliee IPABHIIO: 6CAKAA SEAUYUHA 3AHUMaem ceoe onpedenerHoe
Mecmo 6 namamu Komnviomepa. UHOTHa TOBOPAT — AYEHKY IIaMATH.
XoTsA TepMHH «S49eiKa», C TOUKH 3PeHHS apXHUTeKTyPHl COBPEMEHHBIX
KOMIIBIOTEPOB, HECKOJLKO yCTapes, OAHAKO B y4eOHBIX IEJAX ero ymoo-
HO WCIOJIBE30BATb.

¥V Bcakoil BeIWYUHE! MMEIOTCS TPH OCHOBHBIX CBOHMCTBA: MM#A, 3HAa-
yeHue W THI. Ha ypoBHe KOMaH/ mMpolieccopa BeJUduHa UAeHTUdUIHpY-
eTcsl aipecoM SYeHKN NaMsaTH, B KOTOPOil oHa xpanuTcda. B axropurMax
¥ A3BIKAX MPOrPAMMMPOBAHMA BEJIMUNHEI JEJIATCA HA KOHCTAHTHI U Ie-
pevennsie. KoHcTanTa — HEW3MeHHAs BeJIMYHHA, ¥ B AJIropuTMe OHA
mpefcTaBiAeTca coOCTBeHHBIM 3HadeHumeM, sanpumep: 15, 34.7, ‘k’,
true. IlepeMeHHEIE BeJHMYWHBLI MOTYT H3MEHSATH CBOM 3HAYEHHS B XOoje
BBIMIOJIHEHNS IPOTPAMMEI M IIPEACTABJAIOTCH CUMBOJIWYECKHUMH MMeHa-
MH — HJeHTH(pHKaTopamu, Hanpumep: X, S2, codl5. Jiobaa KoHCTaHTA
WM NepeMeHHAs 3aHWMAIOT J9eiKy IIaMATH, a 3HadeHHe 3THX BeJIMYuH
oInpeaensieTcsl JBOMYHBIM KOJOM B 3TOH AUeliKe.

Teneps 0 THIAX BEJIHYHH — THHAX Aauaeix. C NoHATHEM THIA
JAaHHBIX Bhl ViK€ BCTPEYAJIHCh, M3y4as B Kypce HHQOPMATHKH OCHOB-
HOM IMKOJBI 3JeKTPOHHBIE TAOAHMIEI B 0a3bl JAHHBIX. JTO NOHATHE AB-
asercda QyHAAMEHTANbHBIM JUJIA IIPOrPDAMMHUPOBAHKA.

B kacaoM si3bIKe MPOTPAMMHPOBAHKS CYUIECTBYeT CBOA KOHIIEI-
MA TUIIOB JAaHHBIX, CBOA cucTeMa TunoB. OxHaKo B 000 A3LIK BXO-
AUT MHUHHMAJIBHO HeoOxomammplii HaOOp OCHOBHBIX THIIOB JAaHHBIX,
K KOTOPOMY OTHOCSTCH IeJbiH, BeIeCTBeHHEIH, JOTrHYeCKMH M CHM-
BOJBHBIM THNEI. C THIOM BeJIHMUYHHEI CBA3AHLI TPHU €€ CBOMCTBA: MHO-
JKeCTBO JIONYCTHMBIX 3HAYEHWH, MHOMECTBO JONYCTHUMBIX OIepaluii,
dopMa BHyTpeHHero npegcraBieHusi. B Tabiaume 3.1 mpeacTaBiIeHEBI
STH CBOMCTBA OCHOBHBIX THIIOB JaHHBIX.

THUOel KOHCTAHT ONPENEeNAIOTCA 10 KOHTeKcTy (T. e. 1o dopMe 3a-
IIHCH B TEKCTEe), 4 THILI IePEeMEeHHBIX YCTAHABIHBAIOTCA B OIHCAHHAX
nepeMeHHBbIX.

EcTes eme oiuH BapHMaHT KJacCH(PHUKAIWU NaHHBIX: KJaccH(pHUKa-
U 0 CTPYKType. [JaHHBIE AeNATcsA HA NMPOCThie M CTPYKTYPHPOBaH-
peie. I8 NpOCTHIX BeJHYHMH (MX elle HA3HIBAIOT CKAJAPHBIMM) CIpa-
BEeJJINBO yTBep:KJeHHWe: OJHA BelWdyMHAa — OJHO 3HadeHwme. [l
CTPYKTYPHPOBAHHBLIX: OJHA BeJIMYMHA — MHOJKECTBO SHadYeHHI.
K cTpykTypMpOBaHHBIM BeIHUHMHAM OTHOCATCS MACCHBEI, CTDPOKH,
MHOJKECTBA U JP.

KoMnpioTep — HCIOJMHHTENb AAropuTMoB. Kak H3BeCTHO, BCAKHEH
aJTOPHTM (IporpaMmMa) COCTaBIsIeTCH /JAJf KOHKPETHOr'0 MCIOJIHHATEe-
Jd, B paMKax ero cucreMbl KoMaHJ. O KAaKOM e MCHOJHHTele HIeT




MporpammupoBaHne o0paboTku nHpopmaumm

Ta6auya 3.1
Tun 3naueHun Onepanuu Bayrpennee
IpeaCcTABJICHHE
Iensrit Llensie monoxu- | ApupmMerndeckue omne- | Mopmat ¢ PUKCH-
TeJbHBIE M OTPH- | PALMK ¢ IEJBIMHM 9HC- | popaHHOH  3ams-
maTejabsHBIE YHUCA | JaMu: +, —, *, DeJIOYHC- | TOi
B HEKOTODOM JHa- | JJeHHOe JeJieHHe ¢
[asoHe. OCTATOK OT JeJIeHHS.
IIpumepsr: 23, Onepanum OTHOLIEHHH
-12, 387 (<, >, =mnnp.)
Bemecrsen- |Jl100bie (mensle u | Apudmernueckue ome- | PopMar ¢ IIABAIO-
HBIH IpobHBIE) uYHCHa|papum: +, —, *, /. meil 3anATOR
B HEKOTOPOM ZHUA™ | e nanmy OTHOIIEHHI
masoHe.
ITpumepsr: 2.5,
-0.01, 45.0,
3.6-10°
Jloruue- true (ncruma) Jloruueckue  omepa- |1 Gut:
CKEH false (J1o3b mu: U (and), HJIH 1 — true;
( ) (or), HE (not). é
Onepanuu OTHOIIEHUH 0 — false
CHMBOJIB- JIxo6eie cuMBONEI | Omepamnuu oTHOmeHmi |Koasr  Tabmmmsl
HBIH KOMIIBIOTEDHOTO CHMBOJBHOM
andasura. Ilpu- KOZUPOBKH.
Meper: 'a’, '5, 1 cumBoa — 1 6aiT
TS

peus B TeMe «[IporpammupoBanue o6paGorku mHpOpMamum»? OTser
OUYeBHJIEH: HCIOJHHUTEJEeM fABAAETCH KoMmmobioTep. Toumee roBops, Hc-
IOJIHHTeNIeM ABJIAETCH KOMILUIEKC: KOMIBIOTED + CHCTeMa IpPOorpaMMH-
poBarua (CII). IIporpaMMHCT COCTaBJIAET IIPOIPAMMY Ha TOM fA3BIKE,
Ha KoTopbiii opueHTupoBaHa CII. CxemaTuuecKH 3TO M300paskeHO Ha
puc. 3.2, rme 6x00HbLM A3bLKOM HCIOIHHUTEIS SBIAETCHA SSBIK IIPO-
rpammupoBanusa Ilackans.

Cuctema nporpammupoBaHus
Ha lMackane

MporpammucT | Mporpamma Ha Mackane

Puc. 3.2. BaauMojielicTBHe IIPOrPpaMMHCTa ¢ KOMIIBIOTEPOM




AnNropuTMmsl u BENIM4YMUHbI

HesaBucuMo OT TOro, HA KAKOM A3bIKe IIPOrpaMMHpOBaHHA GymeT
HamucaHa IporpaMMa, aJirOPUTM pelleHns Jr00i 3a1aul Ha KOMIIBIO-
Tepe MOMKeT OBITH COCTABJICH M3 KOMAaH/:

¢ NpPUCBAMBAHUA;
e BBOJA;

® BBIBOJA;

¢ ofpameHHA K BCIOMOTraTeJIbHOMY aJropuTMy (DOAIporpaMme);
e IIHKJIA;

e BETBJIEHUA.

Jns onMcaHMA AJITOPUTMOB B JajibHeHIIeM MbI OyZeM MCIIOJIB30-
BaTh OJ0K-cXeMbl B y4eOHBIN AJITODUTMHUECKHH A3BIK, IpUMeEHse-
MEIH B IIKOJBHOM Kypce HMH(MOPMATHKH.

CucTema OCHOBHbIX MOHATHIA 0

it

Aaropmrvmimmemrmms

JTansl PeNIEHU 3aa49 Ha KOMIBIOTepe

1. ITocranoBKa 3ajaqn.

2. ®opmanmnzanusa 3anadn.

3. IlocTpoermne anropurMa.

4. CocraBieHHe IPOrpaMMbl Ha A3bIKE IPOrPAMMHPOBAHUSA.
5. OTsnazKa ¥ TeCTHPOBAHHE IIPOTrPAMMEI.

6. IIpoBeeHne pacyeToB W aHAJAKM3 IOJYYEHHBIX PE3yJIbTATOB

KommeioTep + cHCTeMAa IPOrpaMMUPOBAHES = UCIIOJIHHTENE AJTOPUTMOB
o6paboTKn JaHHBIX

Cucrema KomaHx Knacenduranusa nanHbIX
MCIIOJTHHTEIA

- npucsansanue; |Ilo orHomenwuio | ITo snavenusam: | ITo Tunam: IIo cTpyx-
- BBOJ; K aJropuTMYy: - KOHCTAHThI; - eJbie; Type:

- BBIBO; - HCXOJHbIE; - mIepeMeHHBIe |- BemlecT- - OpoCThIE;
- BeTBJIeHHE; - IPOMEXy- BEHHBIE; - CTPYKTY-
- UKJI; TOYHEIE; - IOTHYeCKHe; | PHPOBAaH-
- obpamieHne - HTOrOBBIE - CHMBOJIbHEIe | HBIE

K nojanporpamMme | (pesyabTaTsI)




MporpammupoBaHue 06padboTkm nHpopmauun

@ Bonpocosl n 3apaHuina

1. ITepeuncinTe ¥ oXapaKTepHusyiiTe dTANEI PelleHUs 3a/1a9 Ha KOMIIbIOTepe.

2. JlaiiTe onpeneneHue aJropuTMa.

3. Urto Takoe «cHCTEMA KOMAH]| NCIIOMHUTEN anropuTmos (CKH)?

4. KakxuMu BOBMOMKHOCTAMHU 00JaiaeT KOMIIBIOTED KAK HCIOJHHUTENb AJIro-
puTMOB?

5. Hasosute xomaHAbl, Bxomamue B CKHM xomneroTepa, M3 KOTOPHIX CO-
cTaBagerca JNobas mporpamma 06paboTKH AaHHBIX.

6. IlepeurcauTe pasaWdYHEE BADHAHTEI KJACCU(MUKAINA JAHHBIX.

7. llpuaymaiiTe npuMep 3ajadd, pellaeMoll Ha KOMIBIOTEPe, ¥ HA30BUTE
[UIA Hee UCXOJHbIe, IPOMEesKYTOYHEIe H UTOTOBEIE NaHHEIE.

§13
CrpykTypa anropmtMoB

BazoBbie aJropuTMM4YecKne CTPYKTYPShI

B 1969 roxy m3BecTHBIM TOJUIAHACKHM Yy4eHbIM-
nporpammuctoM 9. B. [leiikcTpoit 6bL10 AOKAa3aHO, 9TO
anzopumm Ons peuwienus Ni00ol JNozuveckoil 3adavu
MONMCHO COCMABUMb MOAbKO U3 CMpPYyKmyp cjiexoBa-
HHe, BeTRJIeHMe, IMKJI. VX HA3LIBaOT Ga30BBIMM AJITO-
PHETMHYECKHMHM CTpPyKTypamm. MeTroauka Dporpam-
MHpPOBAHHW, OCHOBAHHAA HA DTOH TeopeMe, HASHIBAETCH

CMPYKMYPHLLM NPOZPAMMUDOSAHUCM. Bacrep B.
C 6a30BBIMH AQJITOPHTMHYECKHMH CTPYKTyDaM# Teiixcrpa
BEI IIO3HAKOMMJIMCH, U3yuas HHGOPMATUKY B 9 Kjac- (1930-2002)

ce. TaM ke JJIg ONHCAHHA CTPYKTYP AJTOPHTMOB Obi-

JIM MCHOJB30BAHHI JBa crocoba: GJIOK-cxeMbl M y4eOHEBIH AJropuTMHU-
geckmii a3k (ASI). Eme pas mokakem, Kak u3obpaxarca 6a3oBbie
CTPYKTYPHI B CXeMaX aJrOPUTMOE H KaK OHHM OnHuchiBaloTca Ha Afl.

CaenoranuMe — 9TO JHHEHHAA MOCIEAOBATENBHOCTE [NeHCTBHH
(puc. 3.3).
—| cepus 1 » cepa2 —» .-+ —= cepuaN —

Puc. 3.3. CrpyKTypa «CilefoBaHHE»

B nporpamme Ha Ilackane cepas — aTo au00 OAWH OTAEILHBIH Ome-
paTop, JUO0 cOCTABHOM ONIEpaTOp: IOCJIeJ0BATEILHOCTH ONEPATOPOB,
3aKJIOueHHas B omepaTropHble ckoOxm. Hampumep, B aseike Ilackains
onepaTOpPHBIMH cKOOKaMM SABJIAIOTCA cay»KebHble cioBa Begin u End.




CTpyKTypa anroputMoB

BeTBleane — alropMTMHYEcCKas AaJLTEPHATHERA. YIIpaBJIeHHEe Iepe-
JlaeTrca OJHOMY H3 JBYX OJIOKOB B 3aBHCHMOCTH OT HMCTHHHOCTH WJIH
JIOJKHOCTH YCJIOBHs. 3aTeM MPOMCXOAHUT BBIXOJ Ha 00Imee IMPOAOJIKEHHE.
Bor kak nzolpakaercsa BeTBiaeHue Ha Ojok-cxeme u Afl (puc. 3.4).

ha Hey ecIH <ycJIOBHe >
TO <cepus 1>
] uHaye <cepua 2>
cepwus 1 cepua 2 BCE

Puc. 3.4. CrpykTypa «BeTBIEHHE»

Veaosue npescTaBageT coboil yTBEPIKACHAE, KOTOPOe MOKeT ObITh
aub0 MCTUHHBIM, J100 JIOKHBIM. Tarkoe yTBep:IeHAe HA3BIBAETCA JIO-
THYECKHUM BBIPasKeHHeM.

Henonsasa ¢opMa BeTBICHHAA MMeeT MeCTO, KOTJa Ha BETBH «HET»
aycto (puc. 3.5).

na Het ecian <yCIOBHE™>
TO <Ccepua>
i

BCE
cepwus

Puc. 3.5. Henonnoe serBienue
Ilmkn — TOBTOpEHMe HEKOTOPOH I'PYIIIBI NeHCTBHIA 10 YCIOBHIO. Pas-
JIMYAIOT ABa THOA nuKja. [IepBerii — IuKJI ¢ NpeIyciioBHMeM: UMKJI-TIOKAa
(puc. 3.6).

ecJaH <ycJoBue>>
ycnosuve i HIJ,
<cepusi>

| oo | -

Puc. 3.6. CTpyKTypa «IHKJI-IOKa»




MporpammupoBaHmne 06paboTkn uHPopmauumn

IToka yciaoBHEe MCTHHHO, BEIIOJHAETCHA CEPHUsA, 00pasyollas Tejo

MUKJIA.
Bropoii THI TUKIWYECKONH CTPYKTYPHI — IIHKJI C IMOCTYCIOBHEM.

nuKI-go (puc. 3.7).

l IIOBTOPHTE

copvm <cepua>
A0 <ycJIOoBHE>
HeT
: ycnoeve
na

Puc. 3.7. CrpyKTypa «IHUKI-T0»

31echk TeJ 0 NHUKJA NPeAIIecTBYeT YCJOBHIO OHKJa. Teso IHKJIa
MOBTOPAET CBOE BHINOJIHEHHE, eCJIH YCJIOBHE JI0KHO. IloBTOpEeHne mpe-
KpalaeTcs, Kora YCJI0BHE CTAHOBHTCA MCTUHHBIM.

Teopernueckn HEOOXOANMBIM M JOCTATOUHBLIM SBJIAETCHA JIMIIb Hep-
BBIM THI OUKJA — IUKJ ¢ IpexycaosueM. J1060# muKIMIecKHi anro-
PHUTM MOYKHO IIOCTPOMTE C €ro IOMOIIbI0. JTo GoJiee oOIIHil BapuaHT
OUKJ&a, YeM OUKJI-70. B camoM feie, Temo MUKIA-I0 XOTs OBl OAMH pas
00A3aTebHO BBINOJIHUTCS, TAK KAK [IPOBEPKA YCJOBHS IMPOMUCXOMHUT II0-
clle 3aBepIIeHUsA eT0 BBINIOJHEeHWA. A AJd IIUKJIa-IIOKa BO3MOKEH Ta-
KO BapMaHT, KOTJa TeJO IUKJa He BHIIOJHHUTCA HU pasdy. IlosTomy B
J1000M A3BIKE NPOIrPDAMMUPOBAHHUA MOKHO OBLIO GBI OrDAHHYHTHCSA
TOJIBKO IUKJOM-IoKa. OfHAKO B psAfe caydaeB NpPHMeHeHHe IMKJIa-I0
OKaapiBaeTcd OoJiee yA0OHBIM, H IIOATOMY OH MCIIOJIb3YETCH.

Huorpa B siMTepaType CTPYKTYPHOE NMPOrpaMMHDOBaHHEe Ha3bIBa-
10T npozpammuposanuem 6es3 GOTO — omeparopa Ge3ycJOBHOro me-
pexona. [leficTBHTeNEHO, IPDH TAKOM IMOAXOJe HET MecTa 0e3yCcJOBHO-
My nepexoay. HeonpasnaHHOoe HCIONB30BaHHE B IPOrpaMMe OINEpaTo-
pa GOTO smmaer ee CTPYKTYPHOCTH, a 3HAYUT, BCEX CBABAHHBIX C
9THM MOJIOXKHTEJIBHBEIX CBOMCTE: IIPO3PAYHOCTH M HANEKHOCTH aJro-
purMa. X0TA BO BCeX IIPOLEAYPHBIX A3BIKAX IIPOrPAMMHMPOBAHHA HTOT
ONepaTop IMPHCYTCTBYET, OJHAKO, C TOUKH 3PDEHHS CTPYKTYPHOIO IO-
X0/ia, ero ynorpebiaeHns caeayer usberars.

KomoOnBanuu 0a30BBIX CTPYKTYD

CnoHBI aJITOPUTM COCTOMT M3 COSAWHEHHBIX MexXay coboil 6azo-
BBIX CTPYKTyp. CoeIMHATBCA 3TH CTPYKTYDHI MOTYT OBYMSA crocoba-
MH: 10C1e006aMeNbHbIM U BLONCEHHbLM.




CrpykTypa anropMtmMmoB

Ecnm 670K, cocTaBaAnmuil Teno LHKJIA, CAM ABJAETCA ITHKJIH-
YeCKOH CTPYKTYPO#, TO HMET MEeCTO BJIOKeHHEIe IIUKJIBI. B cBOO
o4yepeib, BHYTPEHHHH IIMKJ MOXXET HMMeTh BHYTDH ceds ele OguH
OUKI U T. J. B CBA3HK ¢ 3TMM BBOAHTCA IpEACTABJIEHHE O 21YyOUHe 8J0-
sennocmu yuraos, TouHO Tak Ke W BETBJIECHUS MOTYT OBITH BJIOMKEH-
HBIMH IpPYT B Apyra.

CrpykTypHBIH noxxon tpeGyer cobiiofeHus craHzapra B M3obpa-
WeHun GIIOK-CXeM aJrOPUTMOB. YepTuTh MX HYKHO TaK, Kak 5To Je-
JIaJioch BO BCeX IPHBeJeHHBIX npuMepax. Kaxnas GasoBasa cTpyKTypa
JOJIKHA MMeTh OOWH BXOJ M OZHH BEIXOZ. HecrammapTHOo m306pakeH-
Hafg OJIOK-cxeMa ILIOXO YHUTAETCH, TePAeTCA HATJISAHOCTH AJITOPUTMA.
HeckonbKO IPUMEPOB CTPYKTYPHBIX GJIOK-CXeM aJiTOPUTMOB IIpUBeje-
HEI Ha pHC. 3.8 (BMeCTO «Ja», «HET» 3JeCh MCIOJL30BAHEI 3HAKH «+»
u «—», ¥ — <ycaosme>, C — <cepusa>).

Taxwme 610K-cXeMEI Jierko yuraoTca. X CcTpyKTypa XOpoIo Boc-
NpUHUMAaeTcA BH3yaibHO. CTDYKType Ka)kJoro AJropuTMA MOMKHO
naTh HasBaHue. [IpuBeseHHBIEe GIOK-CXEMEBEI MOXXHO 0XapaKTEepPH30BAThH
caenyooiuM o0pa3oM (B mOpsAgKe HOMEPOR).

1. Bro:xeHHEIE BeTBIeHNHA. [VIy6rHA BIOKEHHOCTH DABHA eSWHHIIE.

2. ITukJ ¢ BIIOXKEHHBIM BeTBJIEHUEM.

3. BnoxkeHHBIe IIUKJIBI-TIOKA. ['1yOmHA BiaoenHoctH — 1.

4. BeTBJIeHHE C BJIOXKEHHOH IOCIeN0BATEIbHOCTHI0 BETBJIEHHI HA IIO-
JIOMKUTENILHOM BETBM H C BJIOXEHHBIM ODHKJOM-IOKa Ha OTpHIa-
TeJILHOH BETBH.

5. CiemoBaHue BeTBJIeHHA W MHKJIA-TO.

6. BroxxeHHBIe IUKJIBI. BHemHuii — NIWUKJI-IIOKA, BHYTPEHHMHA —
IUKJI-A0.

HarnspHocTe CcTpyKType ommcaHus aiaroputva Ha ASl npmpaer
cmpykmypusayus eHeuwnezo suda mekxcma. OCHOBHOH HCIOJIb3Yye-
MBI [ 9TOTO IIPHEM — CIABUI'M CTPOK, KOTOPBIE NOJIMKHBEI IOJYU-
HATHCA CJAEAVIONIUM IIPABUJIAM:
* KOHCTPYKIIMHM OJHOI0O YPOBHSA BJIO)KEHHOCTH 3aIlMCHIBAIOTCA HA
OIHOM BEePTHKAJIBHOM YpOBHe (HAYMHAIOTCA C OJHOH IIO3HIIMHA
B CTPOKE);

¢ BJIOKEHHaA KOHCTPYKIHA 3alNCLIBAETCA CMEIIEeHHOH 10 CTPOKe
Ha HECKOJIBKO IO3HIIUii BIpPABO OTHOCUTEJNBHO BHEIIHEH [IJIdA
Hee KOHCTPYKIMH,




NporpammMmupoBaHue 06padboTku undpopmaumum

1. 2. %;
<
C1

+
c2

Puc. 3.8. CTpyKTypHBIEe CXeMBbl AITOPATMOB




CrpyKkTypa anropurmMoB

Ilnsa nmpuBefeHHBIX Ha pHC. 3.8 OJOK-cXeM CTPYKTypa TeKcTa Ha

ASl pomkmHa OBITE CAEAYIOLIE:

1.
ecian <y1>
TO ecam <y3>
T0 <Cl>
BCE
HHaYe eciH <Y 2>

To <C2>
nHave <C3>
BCE

BCE

3.

moka <Y1>

noka <y2>

HII
<Cl>
KIT,
KIT

5.

ecaH <¥Y1>

To <Cl1>

uaave <C2>

BCE

MOBTOPATH
<C3>

mo <¥2>

25

noka <¥1>

HI
ecam <y2>
To <Cl1>
nHave <C2>
BCE

K1

4.

ecam <¥Y1>

TO
ecan <y2>
To <Cl>
unaue <C2>
BCE
ecan <y3>
To <C3>
uHaye <C4>
BCE

HHa4Ye
noKa <y4>

HI{
<Ch>
KIY
BCE

6.

noka <¥1>
HIY,
IOBTOPATH
<Cl1>
mo <¥y2>
KIL

Taxoil e cmoco0 CTPYKTYPH3AIIMH HCHOOJbB3YyeTCHA M B TeKCTax
nporpamm (Hanpumep, Ha Ilackane).

CTpyKTypHOE IpOorpaMMHpPOBaHNe — 3TO He TOJbKO (hopma ommca-
HHUSA aJrOPUTMAa M NPOrPaMMEI, HO 3TO elle M Ccnocold MbiulleHus npo-
zpammucma. PasMbiluIAA Haj AJIrOPATMOM, HY?KHO CTPEMHUTBCH COCTaB-
JIATEH €ro U3 CTAHAAPTHBIX CTPYKTYP. ECIH HCIOIB30BATH CTPOHTEIbHYIO
aHAJIOTHIO, TO CTPYKTYDHAsd METO[UKAa [OCTPOEHHA AJrOPUTMAa I0A00HA
cOopKe 37aHWA M3 CTAHJAPTHBIX CEKIHIl, B OTJIHYHE OT CKJIaJLIBAHUA

0 KUPOHYHKY.
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MporpammupoBaHue 00paboTku nHpopmaumnm

CucteMa OCHOBHbIX NOHATUIA

Baszosbie alropuTMHUYeCKHE CTPYKTYDEI

Caenosanue Bersiaenue ITueca

JluHeliHas mocnenosa- | Beibop ogHoit n3 AByx ce- | [IoBToperne cepuu meicT-
TEJIbHOCTH AeMcTBHM | pumiil neilcTBMIL ¢ BEIXOAOM | BHM Mo ycaoBHIO. IlHKI
Ha ofmee NpoJo/LKeHHe |C NOPENyCIOBHEM, IIHKJI C
IOCTYCJIOBHEM

Kom6naanun 6a30BBIX CTPYKTYP: IIOCJIeQ0OBATEJIBHOCTE, BJOXE€HHOCTH

CTpYKTYpHBLH ajropuT™ (mporpaMMa): MOCTPOEHHBIH M3 GABOBBIX ANTOPHT-
MHYECKHX CTPYKTYP, He cOJep:KaIluii KoMaHABI 0e3yCcJIOBHOrO Iiepexofa
(GOTO)

CrpyKTypHpOBaHME TeKCTa Ha AJTOPATMHYECKOM S3bIKe M HAa A3BIKAX MPO-
rPaMMMpPOBAHMA: UCIIOIb30BAHNE CABUTOR CTPOK /IS BIOKEHHBIX KOHCTPYKITHIA

Bonpocsb! u 3agaHusa

1. ITepeuncnure ocHOBHBIE Ga30BBIE ANTOPUTMHYECKHE CTPYKTYPHI M IOKA-
JKUTE cocodnl HX oToOpakeHns Ha GaoK-cxemax u B ASl.

2. Kakoil alropuTM Has3biBAeTCA CTPYKTYDPHBIM?

3. Hapucyiite 6i0K-cxeMbl W Hamummure Ha ASl nBa BapmanTa anropmrma
PeIIeHHA 3aJadyd: BRIOpPATH M3 JBYX YMCIOBBIX BeJHUYHH HAHOOJbIIEe
sHauyesue. [lepBrIii BapHaHT — C HOJHBIM BEeTBJEHHMEM, BTOPOH Bapu-
4HT — C HEeTOJHEIM BeTBJIECHHEM.

4. Hapucyiite 61oxk-cxemsl u HanumuTe Ha ASl fBa BapHanTa ajaropurMma
pelleHHA 3ajauyu: BeIGpATE M3 TPeX YHWCJIOBHIX BEeJWYHH HaWMeHBIIee
sHavenue. IlepBerii BapmaHT — C BJIOYKEHHBEIMH BETBJICHHAMH, BTODOM
BaApHAHT — C HNOCJHenoBATEJILHBIMH BETBJIEHHSIMH.

5. lna paHHOrO HATypaJbHOro umciaa N Tpefyercd BBIYHCIUTE CYMMY:
1+1/2+1/3 + ... + 1/N. Iocrpoiite 610K-cXeMbl ¥ Hamumure Ha AS
[Ba BapMaHTAa aJTOPUTMA: ¢ IHKJIOM-A0 H ¢ IHUKJIOM-TIOKA.

6. Kakyio cTpykTypy OyeT HMeTh aJropUTM DellleHHd cleAyiomei sagaun?
Haxo nenoe monoxuTensHoe uncjio N. Ecim N — deTHOe, TO BEIYUCIUTE
N!'=1-2-...-N. Ecim N — HedeTHOe, TO BBIYHCIHUTE CYMMY:
1+2+..+N.

CocraBbTe OIOK-CXeMY AJrOPUTMA DPEINeHHA U OmMIIUTEe ero Ha AS.
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Mackanb — 93bIK
CTPYKTYPHOro nporpaMmmMuvpoBaHus

ITpozpammuposanue daa DBM — npouecc CO3HaHHS IIPOrPaMM
yupasiaeHua paboToil KOMIEBIOTepa.

OBOMIOLIHMA MPOrPAMMHPOBAHHSA

C wusoOpeTeHHeM IIPOrpaMMHO YIpaBIAEMBIX BBIYHCIHTEIBHBIX
MaIIMH MOABUJIACH HOBad mpodeccua — nporpammuct. Ha naMnoesix
9BM nepBoro IOKOJEHHA IPOrpaMMMCTHI COCTABJAIN CBOHM Iporpam-
MBI, MCIOJB3YS HENOCPeJCTBEHHO KOMaHAbl mpomeccopa. IIpm aTom
OPOrpaMMMCTY TPHXOAUJIOCH CAMOMY paclpefesaTh AYeiiKN ImaMATH
[oX AAaHHEIE M IOJ KOMAaHABI mporpaMmel. HyHo GbLIO 3HATH CHCTe-
My KOMaHJ IIpomeccopa M KOABI Bcex KomaHA. McxopHble NaHHBIE H
KOMaH[BI IPEeJCTABAANNCH B dopMe ABOMYHOIO KOAa, T. €. HEmOCpea-
CTBEHHO B TOM BHZE, B KOTOPOM OHH XpaHuiauch B mamatu IBM. [is
COKpAIlleHWs 3aMMCH OPOrPAMM Ha CHeNUaNbHBIX OnaHKax OOBIYHO
HMCIIONBL30BAIMA JBOMYHO-BOCBMEPHYHBIM HJIH JBOUYHO-IIECTHAAIATE-
puuHBIA KoA. BoT npuMep KOMaHABLI NPOrpPaMMBI AJId OAHOI'O W3 KOM-
OBIOTEPOB IEPBOTO NOKOJICHH A

Anpec Kox 1-it anpec | 2-it agpec | 3-it anpec
KOMaHABI | ONEePallHH
IllecTHAn- 28 02 Co C4 D8
maTepuy-
HBIHA KOJ,
HOBony- 0010 1000 | 0000 0010 | 1100 0000 | 1100 0100 | 1101 1000
HBIN KOZ,

Takas KoMaHfa HasbiBaeTcsa TpexazapecHoi. Kox 02,4 oTHOCUTCA K
KoMaHZAe cAoMKeHusd. 1-if m 2-it agpeca — aro agpeca sdeex O3V, B
KOTOPHIX XpaHATCHA claraemsle, 3-i agpec — agpec A4eHKH, KyJa 3a-
HocuTca cymMma. Cama KomaHAa xpaHuTca B sueiike O3V ¢ azpecom
2816.

IlporpaMMHpOBaHHE B MAIIMHHBIX KOJAaX INPeJCTaBIAIO coboit
clokEBIH nponecc. Ilo aTOM mpHYmMHE NPOH3BOAWUTENBHOCTH paboTsl




MporpammupoBaHme 00padboTkm nHpopmauum

IPOTPAMMHCTOBR GEINA HoBONBHO HEH3KoH. B 1950-x rozax BosmHmKaeT
HamnpasJieHHe, KOTOPOe IOJYy4YHJI0O Ha3BaHME «aBTOMAaTH3alMsdA IIPO-
rpaMMupoBaHua». OCHOBHAas ero Iejik — CO3JaHHE CPeJACTB, 0o0Jer-
YAaMAX U YCKOPAKIIMX IIPOIECC CO3JaHMsA nporpaMmsl aas 9BM.
IlosBnsAIOTCA IepBBIE ASBIKYK IPOIrPAMMMPOBAHMS.

IlepBEIMM A3BIKAMM IPOrPAMMMPOBAHMA OLLIM MAIIHHHO-OPHEH-
THPOBAHHEIe aBTOKOABI. Ilo3Hee 3a A3BIKAMH TAKOTO YPOBHA 3aKpe-
OHJI0CH HasBaHHe acceMmOiuepsl. IleproHauansHO acceMOJIepoM HA3EI-
BaJIM NPOI'PAMMY-TIIEDEBONUYHK C A3EIKA acceMOyepa B MallMHHBIE KO-
manael. IlozgHee M camM s3BIK accemGiepa CTANH HA3LIBATH HMEHEM
accembuep. IlporpaMmupoBaHue Ha accembJiepe CHHMAeT ¢ Oporpam-
mucra 3a60Ty 0 pacnpefeieHHH MaMATH [OJ AAHHBIE U KOMAHALI IPO-
rpamMmel. IIporpaMMHCT He JOJIKEH MOMHHTL BHYTPEHHUE KOJBI BCEX
KOMaH/J| IIpolieccopa. Bor npumep To# Xe KOMaHIBI CHOKEHHS Ha ac-
ceMOunepe (aBToxOAE):

ADD e Yhls o

CioBo ADD 00603HAYAET KOMAHAY «CJIOMKHUTh», & U b — HMEHA Iie-
PeMeHHBIX-CJIATAEMBIX, C — IlepeMeHHAad, KyJa IOMeN[aeTcd Peay.Jib-
Tar.

HsbiKk accemOyiep HA3LIBAETCH MAUNIMHHO-ODHEHTHDOBAHHEIM IO
TOH NpPHYHMHE, 4TO JJIS KaXKAOH KOMAHJBI IPOLECccOpa CYIIECTBYET
CBOM aHAJIOr KOMaHZAEI Ha acceMmOsepe. Ilockonsky pasHsle Tune S9BM
HMeJH pasHble CHCTeMBbl KOMAaHJ| npomeccopa, acceMmbiepsl y HHX
ToXKe oTiu4anuck. CoBpeMeHHEIE acceMbJIePhl TOYHO TaK e OPHEeHTH-
POBaHBI Ha OnpefeleHHbIe THILI OIponeccopos. I1o3Ke NOABHINCH TAK
Ha3bIBaeMBbIe MAKpoaccemOiepbl, B A3BIKE KOTOPHIX CYIIECTBYIOT MakK-
POKOMaH/bI, COOTBETCTRYIOI[HE CePHAM KOMaHJ (nojumporpaMmam) Ha
fABBIKE IPOoIeccopa.

Cocrasnenue mporpaMmbl Ha accembjepe Ipome, 4YeM Ha A3BIKE
KoMaHJ nponeccopa. Paory mo pacnpejiesleHHI0 DaMATHA TOJ HaHHBIE
M KOMaHABI, IepeBo)] KoOMaHZ acceMbjepa B MallMHHBIE KOMaHIH Oe-
per Ha cebs cnenHaIbHAA CHCTEMHAA MPOrpaMMa — TPaHCAATOD.

W3 mantuHHON OPMEHTHPOBAHHOCTH IIPOrPAMM Ha acceMGJepe ciie-
AyeT, YTO TaKHe IpOorpaMMEl HeNb3sA MEePEeHOCHTE JJIA MCIOJHEeHHA Ha
Apyrue Tunsl IBM ¢ apyroi cmcremoit xomaHnz nponeccopa. 3ra mpo-
GnemMa coamaBana cepbe3HbIE OIPAHWYEHMS IS NPHKJIAKHEIX OPO-
rpaMmucroB. Kpome Toro, camo mporpaMMHpOBaHHMe Ha accembiepe
SABJIAETCA NOCTATOYHO CJOKHBEIM AJA MAaCCOBOTO OCBOEGHHA, UTO Orpa-
HHYHMBAJIO Bcnoabs3oBarve OBM B npuxnageeix obracrsax.




Mackane — A3bIK CTPYKTYPHOr0 NPOrpaMMnUpoBaHus

AspIku nNporpaMMHpOBaHHSA BHICOKOI0 ypoeHsa. CienyroomumM sTa-
IOM Pa3BHTHA NPOTDAMMHDPOBAHHA CTAJIO CO3JaHWE A3BIKOB IPOrpaM-
MHDPOBaHUA BHICOKOTO ypoBHA — HAIIBY. Ilpumepsr AIIBY: Ilackans,
Beiicuk, @oprpan, Cu, Java u ap. Bce maseaunrie AIIBY orHocaTcsa
K TaK HasbIBaeMOH npouyedypHoii napaduzme npozpammuposarnusi. Ilo-
5TOMY WX HASBIBAIOT NPOUESYPHLIMU A3bLKAMU NPOZPAMMUDPOSBAHU.
IlporpaMMel Ha TakHX A3BIKAX OPEeACTABJIAIOT coB0il mociiegoBaTeNb-
HOCTH KOMAaHJ, ONMCHIBAIOIHUX JeiicTBHA (IPOIefypel) KOMIBIOTEpA
nmo obpaborxe mubopMammm. CyImecTBYIOT APYrue HapagurMbl IIpo-
rpaMMupoBaHuA. OTHOCAIHECA K HHUM SA3LEIKM HA3BIBAIOT OJekaapa-
mueHbiMu Asbitkamu npozpammuposarus (Ilposor, Jluen um ap.).
OxHAKO MEI HX pacCMaTpHBAThH He OyaeM.

Oas xakAoOro A3bBIKa CYIIECTBYeT MAIIMHHO-HE3aBHCHMEIM CTaH-
naprt. BosmoxxHOCTE: mporpamMupoBanusi Ha ganaom SIIIBY saBucur
OT HAJIW4Y#UA HA BalleM KOMIbIOTepe TPAHCIAATOPa C 3TOT0 A3BIKA.
TpaHcaATOPSHI OIS KAMIOIO THIA KOMIBLIOTEpa CO34Al0T CHCTEMHEIE
IpPOrPaMMMCTHI.

Texct mporpammel Ha AIIBY mo csoeil dhopme Oanie K ecTeCTBEH-
HBEIM #A3BIKaM (4Jalge BCEro — aHTIHHCKOMY), K A3BIKY MaTeMaTHKH.
Ta ke KoMaHza cJI0KeHHs ABYX BeauuuH Ha SIIIBY moxoska Ha mpu-
BEIYHYIO (hOpPMY MATeMaTHYIECKOT0 PABEHCTBA:

c:=a+b (ma Ilackaime);
c=a+b (ma ®oprpane, Beiicuke, Cu).

OcBouTh MPOrpaAMMHAPOBAHNE HA A3BIKE BHEICOKOT'O YPOBHS Iopasio
mpomie, yem Ha accembiepe. Ilostomy c noseiaenuem SAIIBY sHaum-
TEJILHO BO3POCJIO YHCJIO IPHKJIAAHBIX IPOTPAMMECTOB, PACIIMPHIIOCH
npumeHeane O9BM Bo MHOrHX obiacTax.

Bonpmoe KoJH4ecTBO S3LIKOB IPOTPaAMMUPOBAHHUA IOABHUIOCH B
1960-1970-x rogax. B 1965 roay B JlapTMyTCKOM yHHBepCcHTETe GBLI
paspaboran sizeik Beilicuk. IIo 3aMBICIy ABTOPOB 3TO IIPOCTOM, JIETKO
H3YYaeMBIil $SSHIK, NpefHAasHAYEHHBIH A8 [OpPOrpaMMHMpDOBaHUA He-
CJIOXKHBIX pacuyeTHBIX sajgad. Hawmbonbinmee pacnpocrpaHeHue Belicuk
NONYYHUJI ¢ NoABNeHHeM MAKPOIBM 1 nepcoHANBHEIX KOMIIBIOTEPOB.

Hceropusa Ilackana

fAzeix mporpammupoBaHusa I[lackans OB CO3JaH IIBeHNAPCKUM
npodeccopom Huxknaycom Buprom B 1969 romy rak sASBIK AjA obyde-
HHAA CTYAEHTOB CTDYKTYDHOH MeTOANHKE IIpOorpaMMHpOBaHudA. S3bIK
MOJY4YMJI CBOE€ HasBaHMe B yecTh Biesa Ilackains, msoOperaTensa mep-
BOI'0 BBIYHCJIHMTEJNLHOI0O MEXaHHYecKoro ycrpoicrsa. Ilosgnee dupma




MporpammupoBanue 06paboTku nipopmaumm

Borland International, Inc (CIITA) paspaGorana cucTeMy IporpaMMu-
poBanua TypGo Ilackans A HepCOHANBHBIX KOMIBIOTEPOB, KOTOpasd
BBIIILJIA 34 PAMKH y4e0HOro npUMeHeHHs ¥ CTajia MCIOJb30BAThCA JJIA
HAYYHEIX ¥ IPOM3BOACTBEeHHLIX Ieneii. B Typ6o Ilackans Gulim BHece-
HBI HEKOTOpPLIE JOIOJHeHuA K 0azoBomy cranzapty Ilackansa, onmucan-
Homy H. Buprom. Co BpemeneM a3bIK pazBuBaica. HaumHaa ¢ Bepcum
5.5, B Typ6o Ilackanb BBOOATCA CpeACTBA NOLAEPKKH OOBHEKTHO-
opueHTHpoBaHHOro uporpammupoBanua (OOII). B aanpHeiimem aTo
npuBeso K coszanuio Object Pascal — #A3BIKAa ¢ BO3MOXKHOCTAMH
00'beKTHO-OPHEHTHPOBAHHOT'0 NpOrpaMMHpoBaHuA. B Hauame 1990-x
rogoB oobpenuaenne aneMmenToB OOII B Ilackane ¢ BU3yanbHON TEXHO-
JIOrHel MPOrpaAMMHPOBAHMSA MPHUBEJI0 K CO3JAHUIO CHCTEMBI IIPOTrpaM-
mupoBaHus Delphi.

CTpyKTypa npoueaypHBIX A3bIKOB MPOrPAMMHPOBAHUA
BBICOKOI'0 YPOBHA

Bo BcAKOM A3bIKe NDPOrpaMMHDOBAHHSA OIPeAeseHbl CIOCOOBI
OpPraHH3alMH JaHHBIX U cIoco0bl OpraHMsalmuil AelicTBHIT HAJ HaHHBI-
mu. KpoMe Toro, cymiecTByeT MOHATHE «3JIeMEHTHI A3bIKa», BKJIOUYA-
jomee B cebDA MHOXXeCTBO CHMBOJIOB (andaBuT), CaOyKeOHEIX CJIOB H
APYTUX H300pasuTeNbHBIX CPeACTB #A3bIKa NporpaMMupoBaHusa. He-
CMOTPS Ha pasHooOpasHe IpPOIEeAYPHLIX A3LIKOB, HX H3yYeHHEe IIPOHC-
XOOHAT NPHUOIH3HUTENILHO IO OLHOH cXeMe. I9TO CBA3aHO ¢ OOIIHOCTHIO
CTPYKTYPBlI DA3JIMYHBIX NOPOUEAYPHBIX H3BIKOB NIPOrpaMMHPOBAHHSA
BBICOKOT'O YPOBH#A, KOTOPaA CXeMaTU4YeCKH OTPa’keHa Ha puc. 3.9.

A3bIK NPOrPAMMUPOBAHUA

[ I

OPrAHU3ALMA DENCTBUW OPrAHU3ALNS
SNEMEHTBI A3bIKA HAZL IAHHBIMM NAHHBIX
|
| l 5
Andasut, cnyxebHbie BBONBHBOD.\ OBPABOTKA Tunbl U CTPYK-
CNoBa, CUHTaKCWC, [aHHbIX, paboTa OAHHBIX TYDbi AaHHBIX
odopmMneHne nporpaMmbl ¢ daitnammn

[ |

KOHEDETOIJH OpraHuzaums
e NpUCBaMBaHWA | | 1 UCnONb30BaHUE
* BETBNEHUA nporpamm
o UMKNA

Onepauuun

W BbIpaXeHus

Puc. 3.9. Crpykrypa nponeaypaoro AIIBY




Mackanb — A3bIK CTPYKTYPHOro NPOrpaMmMmMpoBaHus

Beakuii A3EIK IIPOrPAMMHEPOBAHHA 00pas3ylT MpPU €20 OCHOBHbLE
cocmasasioujue: arpasum, cunmarcuc U cemanmura. Anxpasur —
3TO MHOXECTBO CHMBOJIOB, AONYCTHMBIX B 3allMCH TEKCTOB IIPOIDaMM.
CHHTAKCHC — 9TO [PABONHCAHME HA3BIKOBHIX KOHCTPYKIHH (HMeH,
KOHCTAHT, BbIpa)keHil, onepaTopoB u mp.). CemanTHka — 3TO CMBIC-
JIOBOE COJiep)KaHne A3EIKOBOM KOHCTPYKIIUH.

CobGniofieEVe mpaBU B A3BEIKE MPOrPAMMHDOBAHHS NOIKHO OBITH
foJiee CTpOrHM, Y€M B PasTOBOPHOM fA3bIKe. YenoBeuecKasd pedb Cofep-
AT 3HAYHUTEJBHOE KOJHUYecTBO Ma30bITOuHON uHpopmanuu. He pac-
CJIBIIIAE KAK0e-TO CJIOBO, MOXKHO IIOHATEL CMEICH (passl B neiaom. Ciry-
IAOMWHA WJINM YHTAKOIIWI YeJIOBEK MOXKeT JOAYMAaTh, JAONOJHUTH,
HACIPABUTEH OLINOKKM B BOCHPUHMMaeMOM TeKcre. KoMnbeioTep e — aB-
TOMAT, BOCIIPMHHMMAIONIHI BcEé OykBasbHO. B Tekcrax mporpaMM HeT
H30BITOYHOCTH, KOMIIBIOTED caM He MCIPABUT JaKe OYeBHUIHOMH (¢ Tod-
KM 3peHHdA 4desioBeKa) ommnbku. OH MoXeT JIMIIb YKAa3aTh HA MeCTO, KO-
TOpOe «He IIOHAJ», M BRIBECTH 3aMeuyaHHe O IpeAllojlaraeMoOM XapaxTte-
pe omrubku. McenpasuTh e OMIMOKY JOJIKEH IPOrpaMMHMCT.

Crpykrypa nporpammel Ha Ilackane

ITo ompepenenuio craigaprHoro Ilackans, mporpaMMa COCTOHT H3
3aroJI0BKa OpPOrpaMMBI H TejJa mporpaMmbl (610Ka), 3a KOTOPBIM clie-
oyeT moyka — IPHU3HAK KOHIA IporpaMmbl. B cBoio odepenb, 0J0K
COAEPIKHUT pasfesabl ONMCAHWMN (MeTOK, KOHCTAHT, THIIOB, MepeMeH-
HBEIX, IOZIIPOIDAMM) H pa3ael ONepaTopos.

Program <mMsa IPOIPaMMELD>;

Label <pasznesn MeTOK>;

Const <pas3mesl KOHCTAaHT>;

Type <pasnen TUIIOB>;

Var <pa3nesn nepeMeHHHX>;

Procedure (Function) <pazpmen nomnporpamm>;

Begin

<pa=meJyl oOInepaTopoB>

End.

Paspen omepaToOpoB HMeeTCA B JI000il mporpaMMe M ABJIAETCH
ocHOBHEIM. IIpezlecTByIOIHE DPasgesbl HOCAT XapaKTep ONHMCAHHI H
He Bce 00A3aTeNbHO IPUCYTCTBYIOT B KaXK0i IporpaMme.

B Typ6o Ilackase, B oramume or GasoBoro craHzapra Ilackans,
BO3MOKHO:

® OTCYTCTEHE 3aroJIOBKa IIPOTDAMMEI,

* paspensl Const, Type, Var, Label MOryT cjefoBaTk APYT 3a

ApyroM B i060M MOpAAKE W IMOBTOPATLCA B pasfelie ONHCAHHUI
CKOJIEKO YT'OAHO pas.
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Mporpammuposanue o6paboTkn nidpopmaummn

Cucrema OCHOBHbIX NOHATUIA

 INackans — A3BIK CTPYKTYPHOTO NPOrpaMMHPOBAHHS

IBOIOLMA IPOrPAMMHPOBAHNA

IIporpaMmmupoBasue
B MAIIMHHBIX KOJAX
(magaso 1950-x roxos)

MalmuHHO-OPHEHTHPO-
BaHHBIE A3BIKH IPOIrpaM-
MHPOBAHHA: ABTOKOABI,
accembuepsl (2-a moso-
BuHa 1950-% rogos

H TIO33Ke)

MamuHHO-He3aBH-
CHMBle H3BIKH IIPO-
IpaMMHUPOBAHHSA BBI-
COKOr0o VYpOBHA —
STIBY (1960-e roast
H IO3Ke)

Crpyxrypa npouenypuoro SIIBY

DIeMeHTHI A3kIKa: anda-
BHUT, cJIy:Ke0HBIE CIOBA
H Ap.

Oprasusanusa aeicTeuil

HaJ JaHHBIMH: BBOJ/BHI-
BOJ, OIlepallH#, oOIepa-
TOPHI

Opranusanus  JgaH-
HBIX: THIOBI H CTPYK-
TYPHI JAHHBIX

IMackans — npomeAypPHLIH A3BIK CTPYKTYPHOIO IPOTPAMMMPOBAHNA.

Odranbl pasBUTHUA:
Object Pascal, Delphi

craapapruasiii [lackane (H. Bupr), Typ6o Ilackans,

Crpyxrypa nporpammser Ha Ilackane

3aroJ0BOK NpPOTrpaMMEl

Paszgen onmucaHuii

Pasgen onepatropos

@ Bonpochb! u 3agaHua

v/

1. B xaKoM BHJle COCTABIANHMCH OIPOrPAMMEI JIJIA HEPBBIX KOMILIOTEPOB?
2. YeM oTIHYANHCH NPOrPAMMEI HAa aBTOKOAax (accembiepax) or mporpamMm

B MAIIHHHBIX Kojax?

3. Iloyemy AIIBY saBasAOTCA MAMIMHHO-HE3ABMCHUMBIMM A3BIKAMH IIPOrpaM-

MHDPOBaHAA?

4. 9Yro raxoe TpaHcaanua?
5. B KaKoii napagurMe NporpaMMHDPOBAHAA Peajiu3oBaH A3LIK Ilackann?
6. Yro BxoauT B CTPYKTYPY JioGoro npounenypaoro AIIBY?

7. 3 KaK¥UX OCHOBHEIX PasfieJIOB COCTOHT mporpamMMa Ha Ilackame?




AnemMeHThbl a3bika Mackanbs v TUNbI AaHHbIX

§15
a.ﬂeMEHTbI a3bika NMackane n TMNLbI AaHHbBIX

Andasur. AnaBuT H3BIKA COCTOMT M3 MHOYKECTBA CHMBOJIOB,
BKJIIOYAIOIMUX B cebda 6yient, yu@pol U CNEyualbHble CUMBOLbL.

Jamuncrue 6yrewt: or A o Z (3arnaBEEBIE) H OT a A0 2 (CTpo4HEIE).

Hugppwi: 0,1, 2,3,4,5,6,7,8,9.

Cneyuaavhvie cumeoav: + — * [ =<>[]1.,():;{} " @ $ #.

Crneayomue KOMOHHAIMHA CHENHAJBHBEIX CHMBOJIOB SBJIAKOTCS
eIMHBIMH CHMBOJIAMH (MX HeJIb3s PasAeidaTh IpodeiamMu):

= 3HAK IPHCBAWBAHWSA;

<= MeHbIIe IJIX DABHO;

>= QoJbIlle UJIH PABHO;

(* *) orpaHMYXTEIM KOMMeHTapueR (Hapany c { });
<> He paBHO;

(. .) sxBHBajgenT [ ].

ITpo6envt — cumson mpobena (xoz ASCII 32) m Bce ynpasisio-
mue cumBoabl Koga ASCII (ot 0 go 31).

CaymxeOnnie ciaoBa. K cmemcmMBOJIaM OTHOCATCA W CHYKeOHEIE
CJIOBA, CMBICJI KOTOPBIX onpejeneH ogHozHAUHO. CnyxefHbIe cI0Ba HE
MOTyT OBITH MCIOJBL30BAHBL JIA Apyrux neieil. C TOYKY 3peHHA A3BI-
Ka, OHY ABJAIOTCA €AMHBIMHK 3JeMeHTaMu andasutTa. BoT HEeKoTOpbIE
caysxebuble ciaoBa: Program, Var, array, If, Do, While u ap.

Hpentudmxaropsl. UnerTndukaropoM Ha3BIBaeTCHA CHMBOJHUYECKOE
MMs ONpefeIeHHOIO NporpaMMHOro oobekTa. TakuMu o0BeKTaMH ABJIA-
IOTCA: HMeHAa KOHCTAHT, TNEepPeMeHHBIX, THIOB HAHHBIX, [POLEAYP H
dyaxnui, nporpamm. Hoenmuguramop — smo awbas nocredosamets-
Hocmb 6yKe u yugp, Havunalowascs ¢ oyrxevt. K 6yksaM NpUpaBEABAET-
cA TAK)XKe 3HAK NoAdepKueanus. JinHAa WIeHTH(QUKATOpAa MOMKeT ObITh
MPOM3BOJILHON, HO 3HAYAIIMME SBISIOTCA TOJABKO Iepehie 63 cuMBoma.

Kommenrapun. Crenyiomue KOHCTPYKIIHM IIDEACTABIAAIOT CODOH
KOMMEHTADHH ¥ IIO3TOMY IPONYCKAITCH KOMIHUIATOPOM:
{mo6oit TekcT, He comepxammii cuMBon "durypHas ckobkxa"}
(* mobort TeKCcT, He coIepxXalui CHUMBOJMH "3Be3J0ouKa,
KpyTrJas ckobka"*)
//nocnenywoumii TEKCT IO KOHLA CTPOKM

Bykeel pycckoro ajxdaBuTa yonoTpeOJAIOTCA TOJNBKO B KOMMeHTAa-
PHAX, CHMBOJIBHBIX M TEKCTOBBIX KOHCTAHTAaX.




MNporpammuposaHue o6pabdoTkun nHpopmaumum

Konuenuua tunos ganuasix B [lackane

KoHmennuusa THOOB NAHHBIX #ABJSETCA OAHOM W3 IeHTPAJbLHBIX B
m1060M A3bIKe nporpaMmupoBannd. Kax BbI 3HaeTe, ¢ THIOM BeJlIHYH-
HEI C6A3aHbL MPU ee ceoiicmea: opma eHympeHHezo npedcmasne-
HUA, MHONECMB0 NPUHUMAEMbLX 3HAYeHUll U MHONecmeo donycmu-
MbLX Onepayuil.

Ilackans xapakrtepusyerca OoJsmmuM pasHooOpasweM THIIOB JaH-
HBIX, OTPajKeHHOM Ha pmuc. 3.10.

TWMbl |—— MpocTsie ——' MopsakoBbie ]——1 LlenouvcneHHsie ]
_.{ JNornyeckui I
——{ CuMBONBHLIA |

—-1 Mepevyncnumbie l

CrpykTypHbie

CCblnoYHbIA

—' OrpaHu4eHHble l

—L Maccue I
—{ Crpokosbiii |
—I MHoXecTeO I

Puc. 3.10. Cucrema TunoB gauuex [lackans

Tun nasHBIX HA3KIBAETCA MOPAXKOBBIM, €CJIH OH COCTOHT M3 CUET-
HOT'O KOJWYEeCTBA 3HAYEHHWI, KOTOPEIE MOMKHO IpoHyMepoBaTh. OTrcio-
Ia CIeyeT, YTO HA 3TOM MHOXKECTBe 3HAYEHHH CYIIeCTBYIOT IOHATHA
«CHeNVIOITHII» B «IPeAbIAYIIHIA»,

B crangapraom Ilackane Bupra oTcyTCTBOBAN CTPOKOBHIH THH. OH
6e11 BHeceH B Typ6Go Ilackans. Kpome Toro, B Typ6o Ilackane nensle
M BellleCTBEHHBIE — 3TO IPymnOel THNOB. B crapmmux Bepcuax TypGo
ITackana moABHIICA NPOUEAYPHBIHM THI U THI «00BEKT».

Kaxasiii Tun nmeer cBoil uaeHTudurarop. B Tabaune 3.2 npepn-
craBjeHa WHMOpPMAIHA O MPOCTHIX THOAX AAaHHBIX, ONpPEJEeJeHHEIX B
TypGo Ilackane u mocaenyIOUX OUAIEKTaX AsbiKa. JlJiA BelmecTBeH-
HEIX THIOB B CKOOKaX YKa32aHO KOJUUYECTBO COXPaHAEeMBIX 3HAYAIUX
nudp MAHTHCCHI B AECATHYHOM IIPEACTABASHUN YHUCJIA.




InemeHTsbI A3blKa Mackans n TUNLI AaHHbIX

Tabauya 3.2. Tune asEBIX

Hmsa rvmna | JIauna JAuanazon (MHOMKECTBO) JecaTuaHbix qugp
B OajiTax 3HAYeHNH B MaHTHCCE

Ilenouncaennsie THIILI

integer 2 -32768..32767

byte 1 0..255

word 2 0..65535

shortint )| -128..127

longint 4 —2147483648..2147483647
BemecTBeHHBIE THITHI

real 8 |29 10™=17:10" 11-12

single 4 1,5 -107% 3,4 . 10% -8

double B |5 0™y 107 15-16

extended 10 341011310 19-20

JlornueckHii THI

boolean 1 True, False

CHMBOJBHBINH THII

char 1 Bee cumBoasr 8-paspsagHoi
KOAHPOBKH

Tuner noas3zoparens. OQHa W3 IPUHIUIHAILHEIX BO3ZMOMKHOCTeN
ITackana COCTOMT B TOM, UTO MOJh30BATE/I0 PaspellaeTcs OnpeNelaTh
CBOHM THIEI JAHHBIX. THUIBI MOJIb30BATENs BCerja 06asupyioTcs HA CTaH-
JapTHBIX THnax gadHbix Ilackansa. [lna omHMcaHHA THUIIOB IIOJb30BATE-
na B ITackane cymmecTByeT pasjiel THIOB, HAUMHAIONUHCH CO CIyKeb-
HOro cioBa Type. K mpoCTBIM THIAM IIOJIB30BATENA OTHOCATCA Iepe-
YUCJIMMBIA M MHTEPBANLHBLIH THNEI JaHHBIX.

Ilepeuncnumerii TUN 33JaeTCS HENOCPEICTBEHHO NEepPEeYHCIeHHEeM
(cnyckoM) BcexX 3HAYEHHH, KOTODLIE MOMKET NPHHUMATE IIepeMeHHAs
JaHHOTO THIA:

Type <uMa Turna> = (<COUCOK 3HAUSHUM>)




NMporpammuposaxHue 06paboTkm nHdopmaumm

OnpefesieHHOe TAKHUM 00pa3oM MMsA THIA 3aTeM MCIOJIB3YyeTCA AJIA
onucaHuA nepeMeHHuIX. Hanpumep:
Type Gaz = (C, O, N, F);
Metal = (Fe, Co, Na, Cu, 2Zn);
Vvar Gl, G2, G3: Gaz;
Metl, Met2: Metal;
Day: (Sun, Mon, Tue, Wed, Thu, Fri, Sat);

Bnecs Gaz m Metal — WMeHa HTepeYUCHHMBIX THUIIOB, KOTODEIE
CcTaBATCA B coOTBeTcTBHe mepemenubiM G1l, G2, G3 u Metl, Met2.
Ilepemensoit Day HasHayaeTcsA INEePeYHCIMMBIH THII, KOTODOMY He
OPHCBOEHO MMEHH.

3HaYeHNs, BXOAAINIAE B IePeUNCINMEINA THI, ABIAIOTCA KOHCMAH-
mamu. HelicTBUA HaJ HUMU NOAYMHAKTCA OPABAJIAM, NPHMEHHMBIM
K KoHcTaHTaMmM. Ka)XJoe 3HAUYeHHe B HNePEeYHUCJIAMOM THIIE 3aHHMAeT B
naMaTH 2 GaliTa, IMO3TOMY YHCI0 3HAYEHHWH 3TOr0 THIA He JOJIKHO
npeBsimatek 65 535.

TlepeuncauMBIi THII — YIOOPALOYEHHOE MHOKeCTBO. Ero airemMeHTE
OpOHyMepoBaHbI, HaYnHAsA 0T () B MopAjKe cleOBaHUA B ONHCAHHH.

B nporpamMmme, B KOTOPOM HPHCYTCTBYeT NaHHOE BBINIE OMHCAHHE
nepemenHo# Day, BO3MOKeH TaKOH GparMeHT:

If Day=Sun Then Write('Ypa! Ceromus BrxopmHoOMn!');

OrpannyeHHBIA THII 33Ja€TCH KAK YIOPAJOYeHHOEe OrpaHMYeHHOe
MOJAMHOXECTEO HeKOTOPOT'O MOPSAAKOBOr0 THIA:

<KOHCTaHTa 1>..<KOHCTaHTa 2>

ITopAaakoBEIE HOMEp IEpPBOH KOHCTAHTHI He [JOJIKEH NPEeBEHIIIATH
HOMepa BTOPO# KOHCTAHTHI B COOTBETCTBYIOIEeM 6a30BOM THUIIE.

Ilpn ucmosHEeHWH NOPOrpaMMbl ABTOMATHYECKH KOHTDONHPYETCS
OPUHAAJIEKHOCT, 3HAUEHWI NepeMeHHOH OrpaHMYeHHOI'0 THIa ycTa-
HOBJIEHHOMY AuanasoHy. IIpy BeIXoJe M3 AUANa3oHA MCIOJHEHHE IpPOo-
rpaMMsbl [IPEPLIBAETCA.

IIpumep

Type Numbers = 1..31;
BLE = MRL &Y

Var Data: Numbers;
Bukva: Alf;

Crpyxrypasie Tunbi. OcobernHocThio Ilackans sABigeTcsas TO, 4TO
B HEM CTPYKTYDHI NAHHBIX PACCMATPHBAIOTCH KaK THUIEI — CTPYKTYD-




JnemMeHTbl A3bika MNackanb v TUNLI AaHHbIX

HBIe TMNBI AaHHBIX. OfHA BeJlMYMHA NPOCMO20 MUna TPeJCTABISET
coboii OXHO 3HAYEHME: I JI0e YHMCJIO, BeIIeCTBeHHOEe YMCJIO, CHMBOJI M
np. OnHa BeJMYUHA CMPYKMYPHO20 MUna IpPeACcTaBIseT coboi COBO-
KYIODHOCTh MHOXKECTBA 3HAYEHWH; NPUMEPhl — YHMCJIOBOH MACCHEB, CHAM-
BOJIbHAA CTPOKA B Ip.

Agrop Ilackana Bupt mpuaasas Goablmoe 3HadeHWe pasHOoOpa-
3UI0 THIOB JMAHHBIX B #A3BIKe IPOrpaMMHDOBAHHMA. B cBoeill KHure
«AJITOPATMEBI M CTPYKTYDHI JIAHHHIX» OH TIOAUYEPKHBAEeT 3aBHCHMOCTH
aJropuTMa pelieHHu:A 3ajladM OT cImoco0a OPraHM3alHM JAHHBIX B IPO-
rpaMme. Y1a4HO BRIGpAaHHEIH CIIOCO6 OpraHU3anuy AAaHHBIX YIIPOIIAeT
aJIroOpUTM DeIleHuA 3agadn.

Cucrtema OCHOBHbIX NOHATUIA

DIeMeHTHI AIBIKA H mm:mmx gnwm T
Cocrae nporpamme! Ba Ilackane

deMeHTRI A3LIKA KoMmenTapun
Aundasur, ciryxxebHEIe CJIOBa, HIEH- TloAcHAIOINHE TEKCTHI, KOTOPLIe
THMUKATOPEL MPONYCKAKTCA KOMINJIATOPOM
THIBI JaHABIX

Crasgaprasie (11eJIOYHCIeHHEIR, Be- OnpejenaeMsie B mporpaMme:

IMecTBeHHbIE, IOTHYECKHH, nepeducaIuMble, OTPAHAYEHHBIE

CHMBOJILHEIN)

IIpocThie THIIBL CrpyxTypHBIE THIBI

Oana BeIWYHWHA — OJHO 3HAYEHHEe OpHa BeJIMYMHA — MHOKECTBO
3Ha4YeHWH (MacCHBbI, CTPOKH,
3alMCH, MHOKeCTBa, (hailarr)

Bonpocbl u 3aganus

1. Bxopar su B andasur Ilackansa pycckue GyxBmi? [ 4ero Mx MOMKHO
HCHOONB30BATE?

2. Yro raxoe uaeHTH(HKaTOp? KaKoBbl NpaBuiIa saganmsa HAeHTH(PUKATOPOB?

3. YeM pasauYaOTCH DPAasSHLIE THILI JAHHBIX H3 I'DYNNB [[€J0UHCIEHHBIX
THIOB?

4. Yem pa3nuualoTCA DA3HLIE THILl AAHHBIX H3 TPYNNLl BENIECTBEHHBIX
THIOB?

5. B ueM pasHHIA MEKAY IPOCTEIMHA M CTPYKTYDHBIMA THIAMMU?

6. YTo TaKoe NepeYNCAUMEIH W OrPAHHYEHHEBIH THIL TaAHHBIX?

4z

QOO ©
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§16
Onepauun, GyHKUUN, BbiPpaXKeHUs

ApudmeTndeckHne onmepanuy

K umc/0oBHIM THIAM JAHHBIX OTHOCATCH I'PYIILI BeIlleCTBEHHBIX H
LeJIOYNCIeHHEIX TUNOB. K HUM NpUMEHHMBI apudMeTHIeCKHe onepa-
MM U ONepal¥ OTHOIIeHHUH.

Onepanpy Haj ZaHHBIMHA OLIBAIOT YHADHBIMHE (IPHMEHHMBIE K OJ-
HOMy omepaHay) u OHHapHBIMM (IpHUMEHHUMBIE K IBYM oIlepaHzaMm).
Vmapuaa apudmerndeckas omepauus B Ilackane oxna. 910 omepa-
nud U3MeHeHHA 3Haka. Ee ¢dopmart:

—<BeJIM4yMHa>

Bunapusie apu¢MeTHUYeCKHe ONEePalHH CTaHAAPTHOIO ITackansa
onucausl B Taba. 3.3. B meit cumBon «I» obosHauaeT IeNble THIBI,
cuMBOJ «R» — BemecTBeHHBIE THIIBI.

Ta6auya 3.3. Bunapasie onepanuu Ilackans

3HaK Bripaxe- THns! Tun Onepanus
HHE omepaHIOB | pe3yJbTaTa
+ A+B R,R R Crnoskenue
II I
I.RyR, 1 R
- A-B R,R R Brruntranue
II 1
LR;R,I R
* A*B R,R R VYMHOMXeHUE
LI I
I, R: R, I R
/ A/B R,R R BemniecTBeHHOE
LI R JeneHue
LR:R,1 R
div |A div B I, I I ITenouncieHHOe AeNeHHE
mod | A mod B LT I OcTaToK OT IeJo-
YHCJIEHHOTO AeJeHu s




Onepaummn, GyHKUMN, BbIpAXKEHUS

Crampaprasie QyHKIHE U NPOLEAYPHI

B ITackane cymecTByeT GobIIoe KOJUYECTBO CTAHAAPTHBIX GyHK-
IHH H IPONeayp, K KOTOPHIM IPOrpPaMMHCT MOXKET 0GpPAIaThCA B CBO-
ux mnporpammax. Hambonee wyacTo HCHmonb3ylOTCA MaTeMaTHUYeCKHe
(OYHKNOUH, HAmIpuUMep: sqrt (x) — KBaJApaTHBIH KOpeHb, abs (x) —
abcosoTHAA BeIMYMHA, Sin (x) H ap. YacTo mecmoab3yeMele cTaHIapT-
HBIE TpOUeAyphI: Read(...) — mpomeaypa BBoja, Write (...) — mpo-
Leaypa BBIBOJA TAHHEIX.

Cranpaprhbie QYHKIHHE ¥ OpONEAyDPHl ABAAIOTCH BHEIIHHMM [OJ-
IporpaMMaMH IO OTHOIUEHWIO K BhI3bIBAIOIEi X mnporpamme. OHH
o6'beIUHEHE B MOAYJH, KOTOPHIe MOAKJIOUAIOTCS K OCHOBHOM po-
rpaMMe M CTAHOBATCH JOCTYOHBIMH JJIA KCIOJL30BaHHA. HawubGosee
9acTO HCHOJb3yeMble MOANPOrpaMMbl OObeJHHEHBI B MOAYJIL IIOJ Ha-
3BaHHEM SYSTEM. 3TOT MOAYJb IOAKJIIOUAETCH K IIPOrpPaMMe aBTOMA-
THYECKH.

Tabauna 3.4 CONEp:KUT ONUCAHUA CTAHZADTHBIX MATEMATHYECKHX
¢dyarnuit [Tackamns.

[ moAKMOYeHHs APYTUX MoAyJell HeobXoAMMO B Hadaje Ipo-
rpaMMmel (IIocje 3aroJIOBKa) 3aIHucaTh CTPOKY:

Uses <mmvmsa wmogynsa>

Hia ynpaBleHHsi CHMBOJBLHBIM BHIBOJIOM HA SKpaH HCIIOIB3YEeTCH
CTaHAAPTHBIA MOAYIL CRT. K nporpaMme OH MOAK/IIONAETCA KOMAHZIOM:

Uses CRT

B nanpneiinmieM M3 3TOro MoOAyJs MBI OyZeM HCIOJIB30OBATH npouye-
O0ypy oducmiu 3Kpara IS CUMBOJLHOTO BHIBOJA, OOpalieHne K KOTO-
poii MPOU3BOAUTCA omeparopoMm ClrScr.

ApudmeTHUeCKHe BhIpAKEHUS

ApudmeruiecKoe BEIDajKeHHEe 3alaeT NOPHAAOK BBINOJHEHUS neii-
CTBHMH HAJl YMCJIOBBIMH BeJIMYMHAMHU. ApubMeTHUECKHE BHIPAYKEHUA
COZIePIKAT YMCJIOBblE KOHCTAHTHI M IIePEMEHHEIE, apH(pMeTHYeCKue
omepanuu, (PyHKOHH, Kpyrable cKoOku. OfHA KOHCTAHTAa WM OHA
nepeMeHHad — INpocTeiiman ¢popmMa apuMeTHIECKOro BEIPAKEHUA.

Hatpumep, paccMOTpHM MaTeMaTHYeCKOe BHIPASKEHHE:

2a ++/0,5sin(x + y)

0,2¢c - In(x - y)
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Tabaruya 3.4. CranxapTHbIe MaTeMaTHYeCKHe QyHKIHE Ilackana

Tun Tun
OGpamenne | apry- | pesyab- Dyaxums
MeHTa Tara

Pi = R Yucao n = 3,1415926536E+00

abs (x) LR LR Mopayns aprymMeHTa

arctan(x) |L R R Apxranresc (B paguaHax)

cos (x) LR R Kocunyc (B paguanax)

exp (x) LR R e* — SKCIOHEeHTa

frac (x) LR R JpobHada 9acTb X

int (x) LR R Ilenas 9acThb X

1n(x) 1. R R HarypanbHsiii Jorapugm

random — R IlcermocnyuaiiHoe 4HCIO B HHTepBaje
[0, 1)

random(x) |I I IlceBpocnyuaiiHOe HHCIO B HHTEepBase
[0, x)

round (x) R I Oxpyriesue 10 6amxKaimero meaoro

sin(x) LR R Cunyc (B pagnaHax)

sqr (x) LR LR Ksagpar x

sgrt (x) LR R KopeHb KBapaTHBIH

trunc (x) R I Bauxaiimee 1ejoe, He IpeBLIIIa0INee X
10 MOJYJII0

Ha Ilackaje OHO BBEITIAAUT TAK:
(2*A+Sqrt (0.5*sin (X+Y)) )/ (0.2*C—1n (X-Y))

Jlns Toro 4ro0bl OPaBUJIBHO 3aMMCHIBATE apH(pMeTHYeCKHe BbIpa-
JKeHHUA, HYKHO coOIIOaTh clefyomue IpaBuia.




Onepauun, GyHKUUWN, BbipaXKeHUs

1. Bce cuMBOJIBI IHIIYTCA B CTPOYKY HA OAHOM ypoBHe. Ilpoctasis-
I0TCA BCe 3HAKH ONlepanui (Helb3dA NPONYCKATEH 3HAK *).

2. He pomyckaloTcs /[Ba CJHeAyIOIMMX NOAPAJ 3HAKA OIEPAIIHIi.
(Henpza: A+-B; MOXKHO: A+ (-B).)

3. Omepanuu ¢ Gosiee BHICOKUM IPHOPHTETOM BEINOJHAIOTCA PAHbIIE
omepanui ¢ MeHbIIMM HOpHOpHTeTOM. IlOpAAOK yOLIBaHHA npH-
OPHUTETOB:

BBEIYHUCIeHUE (HDYHKIIHH;

VHApHAaA onepanud CMeHbl 3Haka (—);
* oy a3 i

+, —.

4. HeCKO/IbKO 3aNMCaHHBIX NMOAPSJ ONEePalHil OAWHAKOBOTO IIPHOPH-
TeTa BBINOJHAIOTCA MOCAEA0BATENBHO CJIeBa HAIpaBo.

5. HacTh BhIpa)KeHHdA, 3aKJIOYEHHAS B CKOOKH, BEIYHCIAETCH B Iep-
BYI0 ouepensb. (Hanpumep, B BeIpaskeHHH (A+B)* (C-D) yMHOMKe-
HHEe MPOU3BOJAHUTCH IOCTe CIOKeHHA W BEIYUTAHUA.)

He cneapyer samuceIBATL BHIDA)KEHHMSA, He MMeIONIHe MaTeMAaTHYec-
KOr'o CMBICJIa, HAIIDHMeED JAeJieHHe HA HYJIb, JIOrapudM OTPHIATEIHLHOTO
YHCJA U T. II.

IIpumep. [Tudpamu cBepxy yKasaH NOPAAOK BHINOJHEHHS oIepa-
IHH:

1 7 45 8 6 2 12 11 10 8 9
(1+y) * (2*x+sqrt (y) - (x+y) ) / (y+1/ (sqr (x) -4) )

Haunoe apudmeTnueckoe Bruipaskenue (Ha Ilackasie) COOTBETCTBY-
€T CIeAYIOIEMY MATeMATHYEeCKOMY BhIPAMXKEHUIO:

(1+y)2x+ y —(x+y)'

Ut
x% -4
B ITackajye HeT onepanuy MIM CTAHAAPTHON (DYHKIIMH BO3BEJEHUSA
YHCJIA B IPOHU3BOJBHYIO CTENEeHb. I[JI.‘FI BBRIYHUCHEeHUA x¥ PeKoOMeHayeTCHA
IOCTYNATE CIEAYIOIUM 00pas3oM:

a) ecIH y — IeJoe MOJIOKHTENbHOe 3HAYEHWEe, TO ero CTeleHb BhI-
qHCAAeTCA Yepe3 YMHOMKEHHe; HaupuMmep x3 — x*x*x; Goasmme
CTEeIIeHH CJIeJ[yeT BHIYHCJIATE YMHOMEHHEM B IHKJIe;

it
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6) ecrum Y — IeJioe OTPUIATENBHOE YHCIIO, TO CTeNeHb BEIYUCIIATCS
rak: x¥ = (1/x)¥; a mpu y = 0: x0 = 1.

B) €CJIM  — BellecTBeHHOEe 3HAYeHHe, He PABHOE HYJIO, TO MCIOJb-
ayercs cieAyiomas MarTemarudeckad qopmyna: xV =e’ In(x)  Ha
Iackase mMOAYyYHUM apudMeTHIeCKOe BhIpasKeHue:

exp(¥*1ln(x))

OueBHIHO, YTO B 3TOM cJIydae He JOIycKaeTcsd HyJIEBOe HIH OTPHUIA-
TeabHOe sHaueHue X. JJs [esoro y TaKoro OrpaHHYeHUs HeT.

ITpamep

1
Ya+1=(@+1)3.
Ha Ilackane 3To Bhipa)KeHWe BBITJIALUT TaK:
exp(1l/3*1n(A+1))
BhIpaskeHHe MMeeT IeJIOYHCIeHHBI THI, eClH B Pe3yJbTare ero
BLIYHMCJIEHAA MOJydAeTCA BeJHMYHHA IeJIOYMCIeHHOro Tuma. Beipake-
HHe HMeeT BeleCTBeHHBIH THII, eClAH pe3yJbTATOM €ero BBIYHCIEHHHA

ABJIAETCHA BellleCTBeHHAaA BeJIMYHHA.

0 CucTema OCHOBHBIX NOHATUHA

~ Omepannu, QyHKIUH, BHPAKEHUT

ApujdmerHuecKue omepanui NPUMEHAKTCA K YHCIOBLIM BeJIHYHHAM; HET
olepanuy BO3BEAEHHUA B CTeNeHb :

THI pe3yabTATA ONEPAIMH 3aBACHT OT THIIa onepanzos (tabu. 3.3)

Bozgeaenue B cremens (x”): mpu mesoM y peajlHsyeTcs 4Yepe3 YMHOMKeHHE,
IIPH BellleCTBeHHOM Y peasiHayeTcd Tak: exp (y*1ln(x))

Crangaprabie GYHKIMK ¥ IPOLEAYPHI ONIHCAHBI B MOAYJIAX, OAKIIOYAeMbIX
K mporpamMe. Moayss SYSTEM DOAKII0OYAETCH 110 YMONYAHHIO

Apudmeruyeckoe BBRIpAKEHHE: A3BIKOBAs KOHCTPYKIMA, OIpeAeAiolan
NoOpANOK BBIYHCJIEHHA YHCJOBOW BEeJIMUWHBLI B COOTBETCTBHH C MaTeMaTHU4ec-
KHM BeIpakeaneM. THIIOM BHIPAKeHHA HA3BIBAETCSA THUII Pe3yNLTATA €0 BbI-
YUCJIEeHHA
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Bonpocsl u 3apanna

1. ins cnepyloIuX MATEeMATHYECKHX BLIDAMKEHHIH 3alTHINNATE COOTBETCTBY-
omye apudmMeTnuecKkue BeIpaxenud Ha Ilackane:

QP

a)a+bx+cyz; 0)[(ax-b)x+clx—d; n)a+b+ib;
c a
x+y ap 4 1 x y 2
— 10%a +3=5; e)|1+—+=|/| 1+ :
A )( 21 31)/( 3+ny

2. BanumuTe MATEMATHYECKHE BEIDAMKEHUA, COOTBETCTBYIONIHE CIIeLYIONAM 0
BeIpaXKeHHAM Ha [lackane:

a) (ptq)/ (r+s)-p*q/ (r*s);
6) 1E3+beta/ (x—gamma*delta);
B) a/b* (c+d) - (a-b) /b/c+1E-8.

3. ins creayiomMX MATEMATHYECKHX BLIDAYKEHHIH BANMIINTE COOTBETCTBY- o
omue apupMeTHYeCKUe BripaxkeHnd Ha Ilackaine:

x_'_e—x

a) (1 +x)% 6) V1+ x; B) cosZx?; r)log, %; ) arcsin x; e) -62—;

- 2 4
xc)x“g; )¥1+x; mVax®+8%; K)xyz ?,3|x+$/§|: ) Baaln = ;
107 + In4! cos2 +|ctgy|
4. BelyHcauTe 3HAYEHUS BHIDAKEHMUI: O
a) trunc(6.9) e) round (6.2)
6) trunc(6.2) %) 20 mod 6
B) 20 div 6 8) 2 mod 5
r)2 div 5 u) 3*7 div 2 mod 7/3 — trunc(sin(l))
A) round (6.9)
5. Onmpenieniure TUNEL BEIPAYKEHHIT: o
a)l1+0.0 B) sqr (4) n) sin (0)
6) 20/4 r) sqrt (16) e) trunc(-3.14)
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§17
Onepartop npuceBavBaHus,
BBO/M, M BbIBOA, OAHHbIX

IIpucsauBanue — amo deilcmeue, 8 pesyavmame KOMOpo2zo nepe-
MEHHAA 6eAUYUHA NOJyYaem onpedenenHoe 3HavexHue. B mporpamme
Ha Ilackane cymecTBYIOT TpH cnocoba NpUCBaWBaHUA 3HAYEHHUA Iepe-
MEHHOH:

1) omepaTop NIpHUCBaUBAHHUA;
2) omepaTop BBOJA;
3) nmepegaya 3HAUEHHA Yepe3 IapaMeTpPhl NOAIPOTPaAMMBI.

OnepaTop NpHCBAHBAHUA UMeeT clefyOmui Gopmar:

<nepeMeHHad> : =<BHPAaxXeHue>

Hanpuwmep:
1) x:=2*a+sqrt (b);
2) b:=(x>y) and (k<>0);

CHauajia BLIYMCJISETCHA BbIpajkeHHe, 3aTeM IOJIYyYeHHOe 3HAUEeHHEe
IpHCBaMBaeTcs NepeMeHHoil. B mepBoM npumepe mpuBeJeH apu@me-
muueckuii onepamop npucéausaHus. 3J1eck X — INepeMeHHas Be-
MIeCTBEHHOro TUNa. Bo BTOpOM NpHMepe — J0ZUYeCKUil onepamop
npuceauéanus. 3neck b — mepemeHHas THNAa Boolean.

TUnel IepeMeHHOH W BhIPa’KeHHWs JOJIKHBI coBmanaTe. M3 aroro
NpaBMJIa eCTh OJHO WMCKIIOYeHHEe: IepeMeHHOH BelleCTBEHHOro THIa
MOJKHO IPHCBAaWBaTh 3HAUEHHEe IEJOYHMCIEHHOTO BHIpa)keHus. B Ta-
KOM cJyuyae 3HadeHHe IeJIoro 4ucja npeobpasyercd K ¢opMary c mia-
BAIOIIe 3ansATON ¥ NPHCBOUTCA BelleCTBEHHOH IepeMeHHOM.

BBog M BBIBOJ JAHHBIX

Ilox BBOAOM NOHMMAaeTCA Iepejada AAaHHBIX C BHENIHEro yCTpPOM-
CTBA KOMIILIOTEDPA B ONEPATHBHYIO NaMATh. [IpH BhIBOJE AaHHEIE IEepe-
JIAI0TCA W3 ONepaTHBHON NaMATH Ha BHeIIHee ycTpoicTso (puc. 3.11).




Onepa'rop npuceavBaHnsA, BBOA U BbIBO4 AaHHbIX

Buisop (Write) BHeluHue
03y yCTpOWCTBa

Beop, (Read)

Pue. 3.11. Bsoj 4 BeIBOJI

Onepanus BROJA HA3BIBAETCA YTEHHWEM U BBINOJHAETCA C TMO-
MOIBIO onepaTopa Read. BeIBoj HasbIBaeTCs 3alMCHI0, W AJIA €r0 BEI-
NOJHeHHA HCOOJIb3yeTcd oneparop Write.

K BHemHMM yCTpOMCTBaM OTHOCATCA YCTPOMCTBA BBOJA M BEIBOJA
(kIaBHaTypa, MOHHTOD, IIPHHTED H Jp.) H yCTPoiicTBAa BHEIIHEH mamsi-
TH (MarHMTHBIE M ONTHYECKHE AUCKH, Quenr-naMsaTs u ap.). JasHBIE
Ha BHEIIHHUX YCTPOHCTBAX OPraHM30BAHBI B (haiijibl.

A pBEEITHEX 3anoMuHaIuX ycrpoiicte (B3Y) dgaitn — smo no-
UMEHOB8AHHAA 001ACMb NAMAMU dTOTO ycTpoicTBa. B (daitnsr na B3Y
MOXXHO 3aNHCHIBATEH NaHHBIE 10 KOMaHJe Write M MOKHO YHTATE JaH-
HbIe U3 (aiinoB no KoMmaHie Read. Ha ogmom ycrpoiicrse B3V mosxer
XPAHHUTBCA MHOYKeCTBO (pailioB ofgHOBpeMeHHo. Ilpasnia mMeHoOBaHUA
daiinos Ha B3V onpesensiorca onepanuoHHOH cucremoii. UMena s
Gdaiinos, cO3JaBaEeMbIX [OJIb30BaTEJIeM, 3aJaeT caM TOJb30BATENb.

YcrpoiicTBa BBOJA € KJABHATYPHI M BLIBOJA HA SKpaH MOHHTOpPA
ABNANOTCA oJHO(MAKIOBBIMU yeTpoicTBaMu. CunTaercs, 94To ¢ KjaaBHa-
TYPOii CBA3aH OJMH CHCTEMHEIH (Qaiin ¢ umenem INPUT. [losTomy BBOZ
C KJIaBHaATypPhl PABHOZHAYEH 4YTeHHIO U3 (paina INPUT. C MOHHTOPOM
CBA3aH CHCTeMHBIH (hailn, KoTOpEIi HaswiBaeTca OUTPUT. BeIBozg Ha
SKpaH — 3TO 3alUCh JaHHBIX B (aiiax OUTPUT .

Beox ¢ KIaBHATYyphI TPOM3BOAHATCA IyTeM obOpamesEds K
CTaHAAPTHOMH Iponenype Read B caenyoinem gopMare:

Read (<cnucok BEBOOa>)

YTeHHe NIPOMCXOAUT M3 cHcTeMHoro ¢aiina INPUT, Bcerma Mo-
CTYHOHOrO AJasA J000H mporpaMMbl. JJeMEeHTAMH CIIHCKA BBOJA MOI'YT
6BITE MepeMeHHEIE CHMBOJILHOTO THIIA, YACJIOBEIX THIOB M CTPDOKOBEIE
HmepeMeHHEbIe.

LRl
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Hanpuwmep:
Read(a, b, c, d)

IIpyu BBIIOJHEHHH STOTO OINEpATOpa NPOMCXOLHUT HpepbhIBaHHE HC-
MOJIHEHHS IIPOTPAMMEI, MOCJIe Uero MoJib30BaTelNbk HOJIKeH HabOpaTs HA
KJIaBHATYpe 3HAYEHHWS NepeMeHHEHIX a, b, ¢, d, oraendas uUX APyr oT
apyra npodenavu. IIpu sToM BBOAMMEIE 3HAUYEHHA BHEICBEYHUBAIOTCA Ha
skpane. B Komme Ha)kmMaercs Kiapuma Enter. 3nauenus ciexyer
BBOJHUTE B CTPOT'OM COOTBETCTBHH ¢ cuHTaKcucoM Ilackans.

IIpumep:
Var T: Real; J: Integer; K: Char;
Begin

Read (T, J, K):

Habupaem Ha KJIaBHaType:
253.98 100 G [Enter]

Ecau B mporpaMMe MMeeTCA HECKOJBKO MOAPAR MAYIIUX OnepaTo-
poB Read, TO JaHHBIE A HUX MOKHO BBOAUTH IOCJeJOBaTenbHO (Ha
SKpaHe OTPAYKAIOTCS B OJHOHM CTPOKE) W JIMIIL B KOHIIE BBOJA HYXKHO
HaxKaThk Kiaaumy Enter.

IIpumep:

Var A, B: Integer;

C, D: Real;
Begin
Read (A, B):; Read(C, D);

HabupaeMm Ha KJIaBHAType W BHAUM HA SKpaHe:

18758 34 2.62E-02 1.54E+01 [Enter]

Ilpyroit BapMaHT ONepaTopa BBOJA C KJAaBHATYPHI HMeeT BHJ:
ReadLn (<CnucokK BROIA>)

3necek cnoBo «ReadLn» osmauaer read line — «4UTaATh CTPOKY».
Haxatue xnasumu Enter B mpomecce BBoJAa BEIpaOaTHIBAET IIPU3HAK
«KOHEeIl CTPOKH», ¥ JJaHHBIe IIDH BHEIIOJHEHUH CJIeAYIOIIero oneparo-
pa BBoja OYAYT OoTpa)kaThCA HA SKpPaHe C Havasa HOBOH crpoxku. Ecian
B NpeIBIAYINEM IIpUMepe 3aMeHUTh ollepaTopsl Read Ha Readln:

ReadLn (A, B); ReadLn(C, D);:




OnepaTop npuCeEanBaHune, BBOA U BbIBOL A2HHBIX

TO BBOJ 3HAYeHHWH OyJeT NMPOHCXOAUTEH U3 ABYX CTPOK, OTPaskeHHBIX
Ha 9KpaHe:

18758 34 [Enter]
2.62E-02 1.54E+01 [Enter]

BeiBOx HA 3KpaH IPOM3BOAUTCS IIO onepaTopy ofpaleHusa K CTaH-
JapTHOH! mponeaype:
Write (<cnucok BHBOOAa>)

3/ech 5J€eMEHTAMH CIHCKA BHIBOAA MOTYT GBITH BHIDAYKeHUSA pas-
JAYHBIX TUNOB (B YACTHOCTH, KOHCTAHTHI H IlepeMeHHbIe).

Hanpumep: Write('Cymma ', A, '+', B, '=', A+B)
Ecnu, sanpumep, A = 5 u B = 7, To Ha aKpaHe IIOJYIHM:

Cymma 5+7=12

IIpu BHIBONe Ha 9KpaH HECKOJbKUX 3HAYEHWH B CTPOKY, OHH He
OTAeNATCA APYr OT Apyra npobenamu. IIporpaMMHCT caM JOJIKeH
n03ab0TUTHECA O TAKOM DasjiefleHHH. B IDHUBEACHHOM IpHMepe Npea-
ycMmoTpeH npobeJt mocse ciaoBa «Cymman.

Bropoii BapuaHT nponenypsl BEIBOJA HA 3KPaH:

WriteLn (<comcok BrBOHa>)

Write line — «nucaTts cTpoky». Ero geiicTBme oTimuaercs or ome-
paropa Write TeM, YTO IIOCJIe BHIBOJA MOCJENHEr0 B COHCKe 3HAUCHUS
OPOMCXOAUT MEPEBOJ Kypcopa K Hadally cleayioineil crpoku. Onepatop
Writeln, 3aNHCaHHBIH 6e3 mapaMeTPOB, BHI3LIBAET IIePEBO] CTPOKH.

B cnucke BBIBOZA MOTYT IPHCYTCTBOBATH YKAasaTeqH (DOPMATOB
BbIBOAA ((hopmater). PopMaT ompesiesisieT NPEACTABICHHE BEIBOAXMOTO
3HavYeHHs Ha sKpaHe. Popmar OT/eNAETCA OT COOTBETCTBYIOIIETO eMy
aleMeHTa ABoerouneM. Eciu ykasarens opMaTa OTCyTCTBYeT, TO Ma-
IIAHA BBEIBOAUT 3HAYEHHE IO ONpefeleHHOMY NPaBUIY, IpPEIyCcMOT-
PEHHOMY II0 YMOJIYaHHIO.

JInneiinaa mporpamma. Ciefosaine — mpocTeiInas aJropuTMH-
ueckasa cTpykrypa. Ilporpamma, peanusyromasi cllefoBaHHe, Ha3bIBa-
eTcs JHHeiHOM nporpammoii. B suHelHO# nporpaMme MOryT mpHcyT-
CTBOBAaTh TOJIBKO ONEpPATOPLI NPHCBAaMBAaHUA, BBOJAA, BeIBOAA U obpa-
IeHUsi K IpomeAypaM. 3aMeTHM, 4YTO OmepaTopel Read u Write
ABJAIOTCH O0pPallleHMAMH K CTaHAAPTHEIM Oponexypam Ilackans.




Nporpammuposasue 06padoTku nudpopmaumm

OnEuM B3 00A3aTeNbHBEIX YCJIOBHHA XOPOIIEro CTHJS NpPOrpaMMM-
poBaHMUs ABJAETCA OPraHM3anusa JUajora MeXJy KOMIBIOTEepOM
W Toab3oBaTeneM. Taxoe AMANIOrOBOe B3amMojelcTBHE Ha3bLIBAETCH
UHMEPAKMUEHbIM UHMepHeilcoMm.

Ipumep 1. CocraBuM NUHEHHYIO DporpaMmy, IO KOTOPOH B AMa-
sore BYAYT BBOOUTHLCS ABA IEJbIX YUCIA U BRIYUCAATHCHA HX IPOH3BE-
JIeHHne.

Program Multiply;
Var A, B, AB: integer;

Begin
Write('A= '); ReadLn(A);
Write('B= '); ReadLn(B);
AB:=A*B;
Write(a, '*', B, '=', RAB)
End.

TecTupoBaHue 3TOH NPOrpaMMBI OTPasSHTCA HA JSKpPaHE CJeAylo-
muM 06pazomM.

A= 13
B= 28
13*28=364

Yucna 13 u 28 BBOAATCA NONB30BATENEM C KJIAaBHATYphl, BCE
OCTaJIbHOE ABTOMATHYECKH BHIBOJUTCA IIO IIpOrpaMme.

Ilpumep 2. Jlaso BaTypaibHOe Tpex3HadHoe umcio. Tpebyercs
BEIYHCINTH CyMMy ero nudp. Hanpumep, ecnm gaHo umucao 325, To B
pe3yJbTaTe HOMXKHO moay4uTsea: 3 + 2 + 5 = 10.

CHauana COCTABHMM IIPOrpamMMmy, 4 OTOM ee MIPOKOMMEHTHDYEeM.

Program SumCifr;
Var X, Sum: integer;
Begin
Write ('BBemuTe rpexsHauHoe umcno: '); ReadLn(X);
Sum:=0;
Sum:=Sum + X mod 10;
X:=X div 10;
Sum:=Sum + X mod 10;
He=X. div 10y
Sum:=Sum + X;
Write('Cymma ummudp = ', Sum)
End.




Oneparop npucBauBaHus, BBOA, W BbIBOA AaHHbIX

B 310l mporpaMmMe HCIONB30BAHBI ABE ONEPAIlUH IEJIOYHCIeHHOM
apupMeTnKH: div — MOeJIOYHCIEHHOE JieJeHHe M mod — OCTATOK OT
OeJIourcJIeHHoro gedeHus (cMm. taba. 3.3). Ocratox or nenenns Ha 10
(mod) BEIAENAET MIAMINYIO HUQPY UYHMCIA, a IeJodHCcIeHHOoe AejieHue
Ha 10 (div) orOpackiBaeT Miaaamyio nudpy.

Yrober gyunie DOHATE paboTy MPOTPAMMEI, BEIIOJTHHM €€ TPAaCCH-
poBKy. B Kypce 9 Kiacca BaM yiKe NDPHUXOAMIOCH CTPDOMTEL TPACCHPO-
BouHble Tabmunel. Ilna mporpammer SumCifr rabamma GyzeT BRITIA-
JeTh caenyiomuM o6pasom:

: MT| . Komanna X Sum
1| readln) azs | -
-_2"| —S;m:;oriﬂ R 0
i 3 :_S_u;:-—;um + X mod 10 5
Alemmn | =

| 5 | Sumi=Sum + X mod 10 7
6 | xxdivio 3
l77TSum:=Sum + X 10
Jﬂsifwrrii’.i‘:%j'_c;wa uudp = ', Sum) 10

BrinosnHeHne MporpaMMbl HA KOMIBIOTEPE NPHBOAHUT K TAKOMY 3Ke

pesyabTaTy.
3aMeTHM, UTO 3Ty 3aJa49y MOYKHO DEIIHTEH C IMOMOIILI0 BCETO OJHO-
TO OIIepaTOopa NPUCBAMBAHMUA:

Sum:=X mod 10 + X div 10 mod 10 + X diwv 100

ITpoBepsTE CAMOCTOATENBLHO.
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Cucrema OCHOBHbBIX NOHATUIA

OnepaTop NIPUMCBAMBAHHA: <I[IepPEeMeHHas> ! =<BHpPaXeHHUe>

Tun nepeMeHHOH M BHEIpA:KeHHSA JOJIKHEL cOBIazaTh. McKIouenune: BemecT-
BeHHOH IepeMeHHOH MOKHO IPUCBANBATE 3HAYEHHE I1eJI0T'0 BLIPAKEeHHU A

Brojx — nepenada JaHHBIX ¢ BHEIIHEro yerpoiicTea B 03Y

Bsoj ¢ KJIaBHATYDBI:

Read (<cnmucoxk eBBOna>) AAM ReadLn (<comMcok BBOOa>)

BriBox — nepesaua ganasix u3 O3Y Ha BHeIIHee yCTPOHCTEO

BrIBOJ Ha 9KpaH:

Write (<cnmMcox BHBOOa>) HMJIHM WritelLn (<cnmMcok BeIBOHA>)

JiuHeifiHAA IpOrpaMMa COCTOHT M3 OIEPATOPOB BBOJa, BHIBOJA, IPHCBAMBA-
HuA u obpamenusa K npoueaypam

@ Bonpocbi U 3apaHuAa

v

v

1. HazoBuTe noc/ef0BAaTeILHOCTE AEHCTBUH IPH BBINIOJHEHHH OIlepaTopa
IDPHCBAMBAHHA.

2. ChopmMmynupyiiTe IPABHIO COOTBETCTBHA THIOB [JIA ONepaTopa IMpHCBaK-
panud. Kaxoe cymecTByeT MCKJIIOYeHHEe U3 3TOr0 IpaBuia?

3. Eciim y — BemjecTBeHHAs epeMeHHAas, a . — Oejas, TO KAKWe U3 CIeny-
IOIIMX ONePATOPOB IPUCBAUBAHMS NPABUILHEIE, & KAKHe — HeT?

a) y:=n+1 A)y:=n div 2
6)n:=y-1 e)y:=y div 2
B)n:=4.0 H)n:=n/2

r) y:=trunc(y) 3)n:=sgr(sgrt(n))

4. Hanmumure NWHEHHYO NpOrpaMMmy, B DesyJbTaTe BLIIOJHEHHSA KOTOpOMH
IeloYHnCIeHHEbIe TIepeMeHHble X U i o6MeHsiioresa sHaveHuaMHd. [Ipu atom
HeJB3s MCIONIL30BATH JOIOJHHUTENLHBIE mepeMmenHnle. Haiina Takoit an-
TOPHTM, OIpeJieNuTe, B YeM ero HeJOCTATOK IO CPABHEHHIO C METOAOM
ofMeHa Yepes TPEThIO IepeMeHHYI0. MOXXHO JH ero NPUMEHATb ) Be-
IeCTBEHHBIX YHUCEN?
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5. Hanumure onmepaTop NpUCBaMBaHWA, B Pe3y/IbTATE BhINOJIHEHHS KOTOPO-
TO IeJIOYUCNEHHOH NepeMeHHOH f NPHCBOMTCA 3HaYeHue HUMPHI, CTOA-
et B paspsAfie COTeH B 3alHCH MOJOMKUTENBLHOTO IeJIOoro uucia k (ma-
npumep, ecau k = 28 796, ro h = 7).

6. Hanumure nuHefiHyi0 MporpaMmy, B pe3yJbTaTe BLIIOJHEHHS KOTOPOH
B [EJOYHCIEHHOH IIepPeMeHHOH S MoJyduTes NepeBepHyTOoe IeJIoe UeThHI-
pex3HayHoe yucao k. Hanpumep: ecan k = 1357, To S = 7531.

7. Hanumure JMHEHHYI0 IpOrpaMMmy NepeBoja JI0GOro MeJoro YeTsipex-
3HAYHOTO ABOHYHOI'O YHMCJIa B JECATHYHYIO CHCTEeMY cducieHud. Hampu-
Mep, AAaHO YHCJO B JBOMYHON CHCTeMe CUMCJICHUS: 1101,. IlepeBox B ne-
CATUYHYIO CHCTEMY BbImojHserca Tak: 1-23+1-22+0-2141=13.

§18
Jlornyeckume BennYUHbLI,
onepauuvuv, BbipaXXeHus

C amemeHTaMM MaTeMaTH4eCKOH JIOTMKH BBl y:Ke BCTPEYAJHCH
B Kypce HH(QOPMATHKH OCHOBHOM IIKOJBI, H3y4Yas CIOCOORI 3aIIFICH 3a-
npocoB K Gase JaHHBIX M ycaoBHOH (Gyaxuum ECJIM B aleKTPOHHBIX
TabJunax, OCHOBBI AJrOPUTMHM3ANMH M NPOrPAMMHpPOBaHus. II0BTO-
PHM OCHOBHBIE TMOHATHA JIOTHKH C IEJbI0 JAIbLHEHIIero yriayoJaeHHs
BAIlNX 3HAHWI B MCIOJb30BAHUU €€ AJIiA IPOrPAMMHPOBAHMUA.

K umcny OCHOBHBIX HMOHATHIH JIOTMKM OTHOCATCA: 8bICKA3blEAHUE,
JA0ZULECKASA BELUHUHA, J0ZUYeCKUEe ONepauul, JOZUYecKue ebLpanice-
HUA U popmy.aibl.

BrickassiBanue (CyXX[AeHIE) — 5TO IIOBECTBOBATEILHOE npenaoKe-
HHe, B KOTOPOM 4TO-IH00 yTBep jaeTcd MiAd oTpunaercsa. I1o moBogy
J11000T0 BHICKA3BIBAHHA MOKHO CKA3aTh, HCTHHHO OHO HJIH JIOMKHO.

Hanpumep, BrickaseiBanue «Ha yaune ujer Zomxab» OymeT ucTuH-
HBIM HJIH JOXKHBIM B 3aBHCHMOCTH OT COCTOAHHSA IIOTOJAbI B AAHHEIH
MoMmeHT. VICTHHHOCTE BEICKAa3biBaHHA «3HadeHHMe A Gojbime, ueMm B»,
3alMCaHHOTO B (popmMe HepaBeHcTBa: A > B, Oyjger 3aBHCEeTh OT 3HAYE-
HUH nepeMeHHBIX A 1 B.

-]IOI‘H'IQCKHG BeJIMYMHBI — IIOHATHA, BbIpa3xiaeMble CJIOBaAMH:
HUCTHUHA, JIOXKD (true, false). CrenoBaTeibHO, UCTMUHHOCMb BbICKA-
3blBAHUIL BbLLPANCACTCA HepPe3 N02UYeCKUEe BeJUYILLHbL.

Jlormueckasa koncranta: HCTUHA wunu JIOXKbD.

Jloruueckasn mepeMeHHAH: CHMBOJHYECKH 0003HAUECHHASA JIOTHYeC-
kKaa BeawuuHa. CrejoBaTesbHO, e€CJM H3BecTHO, uto A, B, X, Y
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H Op. — lNepeMeHHbIe JIOTHYeCKHUe BeJIWdIHHEI, TO, 3HAYHUT, OHH MOIYT
npuEEMAaTh 3HavYeHusA Toabko MCTHHA nan JIOWKD.
JlornuecKoe BBIpajskeHHe — IPOCTOE MM CJIOJKHOE BBICKA3BIBa-

Hre. CloKHOE BHICKA3LIBAHHE CTPOMTCH M3 HPOCTBIX € IIOMOINBIO JIO-
THYECKHUX onepanuii (CBA30K).

Jlormueckue onepanuyu

Komplonknusa (Joruuyeckoe yMHo)KeHHe). B pyccKoM sASBIKe OHa
BeIpaskaeTca coosom M. B MaTeMaTH4eCKOH JIOTHKe HCIOJNb3YIOTCA
sHaku & win A. KOHBIOHKIMA — JABYXMeCTHasd onepamnusa; 3alKChl-
paercs B Buje: A & B. BHaueHmeMm Takoro Beipaykenus 6yaer JIOMKDb,
ecJy 3HAYeHHe XOoTA ObI OJHOTO M3 OIEePaH/0B JIOKHO.

Mz BIOHKIAA (OTHYeCKoe CcloKeHHe). B pycckoM s3bIKe BTOMH
cBA3Ke cooTBeTcTByeT coosd MJIM. B MareMaTWyecKoil JIOTHKe OHAa
obo3HAauaeTcsa 3HAKOM V. [IU3BIOHKOHUA — ABYXMeCcTHas OIlepallud;
sanucekiBaeTcs B BuAe: A v B. 3HaueHMeM TAKOro BhIpayKeHHs Oyner
VCTHUHA, eciu 3HaueHHEe XOTA OBl 0JHOTO M3 ONEPAHJOB HCTHHHO.

Orpunanne. B pyccKkoM A3bIKe 3TOM CBS3KE COOTBETCTBYET YacTH-
na HE (B HeKOTOpHIX BHICKA3HIBAHHAX OPUMEHsAETCA 0DOPOT «HeBep-
HO, UTO ...»). OTpHnanue — yHapHas (opHOMecTHad) omnepanu#A; 3a-
IHCHIBAETCA B BHAe: — A mum A.

IIpaBHJIa BHIIOJIHEHUA PACCMOTPEHHBIX JIOTHYECKHMX ONepAIlHi OT-
paskeHsl B clemylomeit Tabiuue, KoTopas HasbiBaeTcd TabGaMmued mc-
THHHOCTH JIOPMYECKHX omepanuii (3gece W osHavaeT «HcTHHA», JI —
«JIOA DY ):

A B -A A&B | Av B
u Hu JI n "
u JI JI JI "
JI u n JI U
J JI " JI Ja

Jlorsueckaa gopmyaa — (opMysa, cojepsKamiasi JUllb JIorudec-
KHe BeJHUYVHbI ¥ 3HAKH JIOTHYECKHX onepan;nifl. PEBYJII:TB.TOM BBIYHC-
nenus mormdeckoit dopmyas asasercs UCTHHA wan JIOWKD.
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IlocnenoBaTeIbHOCTE BBLINOJHEHHSA ONEPANHANA B JIOTHYECKHX (op-
MyJax OIpeJAeisieTcA CTAPIIHHCTBOM onepauuit. B nopaake yOpiBanEua
CTAPIIHHCTBA JIOTMYECKHE OIePAIlMH PAacCIlOJIOXKEeHEl TaK: OmpuyaHue,
KOHBIOHKYUA, Ouswsionikyus. KpoMe TOro, Ha NOPAAOK BLITOJTHEHUA
onepauni»': BJIHAKOT CKOﬁKH, KOTOpBIE MOXXHO HCIIOJB30BATEH B JIOTHYEC-
KHX (opMyax.

Hanpumep: (A& B)v(-A&B)v(—-A &-B).
Ilpumep. BolumcauTh 3HAYEeHUE JOIHYECKOH (HOPMYJIEL:
-X&YVvX &Z,

eClIk JIOTHYEeCKHe nepeMeHHbIe HMeET clenyioigHue SHav1eHHuHA:
X = JIOKD, Y = UICTUHA, Z = UICTUHA.
Pemenne. OrMeTnM nmdpaMu cBepXy NOPAJOK BHINOJHEHHS OIe-
panuii B dopmye:
1 2 4 3
“X&YVX &Z.

Hcnonsaysa Tabnuny HCTHHHOCTH, BEIYMCIMM (DOPMYJIY IIO Imaram:

1) = JIOKB = UICTHUHA;

2) ICTUHA & MCTHHA = UCTHUHA;
3) JIOWKE & UCTHHA = JIOMKb;

4) HICTUHA v JIOKB = HCTHHA.
Otser: UCTHUHA.

Jlorumueckue (yHKIMH Ha 00JACTH YHCIOBLIX 3HAYECHMI

AnreGpa unces mepecexkaeTcsa ¢ anaredpoil JOTMKH B TeX CIydadx,
KOr'Zla OIPUXOJAMTCH NPOBEPATH NPHUHAMNJIEIKHOCTL 3HAYEHHI ajrebpaun-
YeCKHUX BBIPAKEHHH HEKOTOpOMY MHOMecTBy. Hanpumep, mpuuan-
JIEIKHOCTh 3HAYEHHA UYHCIOBOH NepeMeHHON X MHOMECTBY NOJOMKH-
TEJBbHBIX 4YHCEJ BBIPAYKAETCA dYepe3 @blcka3vléanue: «X 0ouabine
Hyas». CAMBOJIHYECKH 3T0 3anuceiBaercs tak: X>0. B aare6pe Takoe
BEIpa)KeHHe Ha3biBalOT HEPAaBeHCTBOM. B JIOTHKe -— OTHOIIEHHEM.

Ornomenue X > 0 MoKeT ObITH MCTHHHBIM HJAM JIOKHBEIM. Ecim
X — nonoKuTeNbHAA BEJIWYMHA, TO OHO MCTHHHO, €CJIM OTPHIATeILHA,
TO JIOdKHO. B 00mmeM BH/le OTHOIIIEHME MMEeT CIEAYIONYIO0 CTPYKTYPY:

<BEIpa)KeHHe 1> <3HAK OTHOIIEHWA> <BBIDAMKEHHE 2>

3neck BeIpadkeHHA 1 B 2 — HeKOTOpbHIe MaTeMaTHYeCKHe BEIpae-
HH#A, NIPUHAMAIINHEe YHCJIOBbIEe 3HAUYEeHHA. B UacTHOM ciaydae BeIpa-
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MporpammupoeaHue o06padoTkm nnpopmauum

JKeHHe MOXKeT NpeAcTaBIATh co00i OfHY KOHCTAHTY MM ORHY Mepe-
MEeHHYIO BeJIMYMHY. 3HAKH OTHOIIEHUH MOTYT OBITH CIeAyIOIMMH:

— PAaBHO;

— He paBHO;

— 6GOoJIbIIe MJIH PABHO;
— MeHBbIIIE UK PABHO;
— Dosblie;

— MeHBIIe.

AV IANH

Hanpumep:
x=5; a+b#x—-1; b2-4ac=20; sin(x)<x/2.

WTax, oTHOmIeHHEe — 9HTO IIPOCTOE BBICKA3bIBaHWE, a 3HAYHUT, JIO-
rudeckas BeamumHa. OHO MOXKeT OBITH KaKk HOCTOAHHOM: 5 > 0 —
peerna MCTUHA, 3 # 6 : 2 — Bcerga JIOMKD; Tak M mepeMeHHOI:
a<b, x+1=c¢ - d. Eciu B OTHOIIIEEHEe BXOJAT NepeMeHHbIe YHUCJI0-
BbI€ BEJMYWHBI, TO ¥ 3HAYeHHEe OTHOINEHHA OyAeT JOrM4ecKoi mepe-
MEeHHOI.

OTHOLIEHWe MOXKHO pacCMATPHBATh KAK JOTHYECKYH0 (PyHKIHIO
OT YHCJIOBBIX aprymenTos. Hampumep: F(x) = (x > 0) mma P(x, y) =
= (x < y). ApryMeHnTEI OnpeeJeHE Ha OeCKOHEYHOM MHOMKECTBe Aei-
CTBHTEJBLHBIX UHCe], a 3HaYeHus1 QYHKIUH — Ha MHOYKECTBE, COCTOf-
meM u3 AByX gorudeckux seauums: UCTUHA, JIOWKD.

Jlorudeckre (GYHKIHMHM OT YHMCJIOBHEIX apryMEeHTOB eIlle HasbIBaioT
TepMHHOM HpeaHKaT. B anropurMax NpefHKATHl HUI'DAIOT POJEL YCJIO-
BHii, 10 KOTOPBIM CTDOATCSH BETBIEHHA M NUKJBI. IIpeguxarsbl MOTyT
6BITh KaK MPOCTEIMH JOTHYECKMMH (QYHKIHAMH, He COJEPKAIIHMHA
JIOTHUECKHX OIepAaluil, TAK M CI0XKHBIMH, COJEPKAIlUMH JOTHYecKHe
onepamnun.

A
IIpumep 1. 3anucaTs nNpeguKar (J0ru-

yecKyl (YHKOHIO) OT [BYX BelecTBeH-
HBIX aprymedTos X u Y, Koropsiii Oyaer Y|-——
npuauMarek 3Hadenune MWMCTHHA, ecam { o
TOYKA HA KOOPAMHATHOMH ILIOCKOCTH C KO-
opauHatTaMu X u Y JIEXHUT BHYTDH eIu-
HUYHOH OKPY’XHOCTH C LIEHTPOM B Hauaje
koopauHaTt (puc. 3.12).

W3 reomerpuuecKux cooOpaskeHHH mO-
HATHO, 4YTO [AJA BCeX TO4YEK, JeKallux Pue. 3.12




Jlornueckmne Benn4nHbl, onepauun, BbipaxeHus

BHYTPH eJUHUYHOH OKPYXHOCTH, OyIeT HCTUHHEIM 3HAUYEHHE CJEeAYIO-
miei JIOTH4YeCcKOl QPYVHKITHH:

FX,Y)=(X2+Y%<1).

Insa 3HaueHWH KOODAMHAT TOYEK, JIEMKANMX HA OKPYKHOCTH M
BHe ee, 3HaYeHHe GyHKOun F Gyger JOXKHBIM.

IIpumep 2. 3anucaThk OpeguKaT, KOTODHIH GyaeT OpUHHMATHL 3HA-
yeane MCTUHA, eciim TouKa HAa KOODAMHATHOMH ILIOCKOCTH C KOODAH-
HaTaMu X ¥ Y JIeKHT BHYTPH KOJbIlA C IIEHTPOM B Hadajie KOOPAU-
HaT, ¥ pagmycamu R1 u R2.

ITockoabry 3Hauenuss Rl m R2 — mepeMeHHEIe BeJIWUYHWHEI, UCKO-
Mad Joruyeckas pyaknma 6yger uMeTh ueThipe aprymenra: X, Y, R1,
R2. BoaMOXHBI IBE CHTYAI[HH:

1)R12 < X2 + Y2 < R22 u R1 < R2: R1 — BHyTpeHHM# pazuyc,
R2 — pHemHHW# paguyc;

2)R22 < X2 + Y2 < R12 u R2 < R1: R2 — BHyTpeHHMI paauyc,
R1 — BHemHwui paguyc.

O0begUHHUE NU3BIOHKIAEN 00a 5THX YTBEeDMKIASHHSA M 3aIHcaB HUX
110 IpaBujaM aiaredpbl JIOTHKH, HOOJYYHM CJIEAYIOIIYID JOTHYECKYIO
byHKIHIO!:

F(X,Y,R1,R2)=((X*+Y?*>R1%) & (X®+ Y*) < R2®) & R1 < R2)v
v (X2+YY)>R2%) & ((X?+Y?)<R1% & R2 <R1).

IIpumep 3. 3anmcaTs IpeswuKaT, KOTOPEHIM OyAeT IPpUHEMATHL 3HA-
gesue ICTHUHA, eciu TouKa HA KOOPAMHATHON IJIOCKOCTH C KOODAH-
HataMu X ¥ Y nexuTr BHYTPH QHryphHl, OTPDAHUYEHHON KHDHBIMH JIH-
HUAMH Ha puc. 3.13.

) durypa orpaHWYeHA TPEMA TDAHHUIA-
MH, OIMCHIBAEMBIMH YPaBHEHHUIMU:

= —X — JNeBad I'paHUIA, JIAHEHHAA
bysxnus;
e 0 - Y =1 — BepxHAdA rpaHuIa, KOHCTAHTA;
Y = X2 — npasas rpanuna, napabona.
Puc. 3.13 PARAS FERENS. D

-
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NporpammMmupoeaHue o6paboTkm nHpopmaumm

PaccmarpuBaemasi 00JIaCTE €CTh IepeceuyeHHe TDeX IMOJYIJIOCKOC-
Teil, ONMCHIBAEMEIX HEPABEHCTBAMU:

Y>-X;
Y<;
b e ok

Bo BHYTPEeHHHX TOYKAX BCE 3TH TPH OTHOIIEHHA ABJIAIOTCA OJHO-
BpeMEeHHO MCTHHHBIMH. [103TOMY MCKOMBIH NpeANKaT MMeeT BHA:

FX,Y)=(Y>-X) & (Y <1) & (Y > X?).

Jloruueckue Beipaxkenusn Ha Ilackane

Vike roBopusIOoCh 0 TOM, 4To B I[lacKane uMeeTcd JIOTHYECKHH THII
JAHHBIX.

Jlozuueckue koncmanmoi: true (ucTuHa), false (JI0XKDB).

Jlozuveckue nepemerHble: ONUCHIBAIOTCA ¢ THIIOM Boolean.

Onepayuu OMHOWEHUA: OCYLIECTBIAIOT CPABHEHHE ABYX OIepaH-
OB M ONpeAeaAioT, MCTUHHO WM JIOXKHO COOTBETCTBYIOIEe OTHOIIe-
HMe MeXXJy HHMH. 3HAKH oIepanuii OTHONIeHHA: = (paBHO), <> (He
pasHO), > (Gosbuie), < (MeHbme), >= (Gosble WJIM PaBHO), <= (MeHb-
Iie |JIX PaBHO).

Jlozuueckue onepauuu: not — orpunaHue, and — JIOrHYECKOe
VMHOKeHHe (KOH'BIOHKIHA), Or — JIOTHYECKOe CIOKeHHe (IU3BIOHK-
nua), xor — uckawdawimee WUJIA. Tabauna MCTHHHOCTH AJA 3THX

onepauuii (T — true; F — false):

A B not A Aand B| Aor B |A xor B
T T F T T F
T F F F T T
F T T F T e
F F T F F F

Jlozuueckoe 6bipajiceHue MOIKET COCTOATE H3 JIOTHYECKHMX KOH-
CTAHT M MepeMeHHBLIX, OTHONICHHW, JIOTHYecKHX omepanuii. Jloruuec-
Koe BhIpa)XeHHe NIPUHUMAaeT 3Ha4YeHHe true MaM false.




Jlornyeckve BennuyiMHbl, onepauuun, BbipaXXeHus

Hanpumep, noruueckas dopmyna -X & Y v X & Z na Ilackane
3aMUINeTCH B BUJE CJAENYIOMIEero JJOTHYEeCKOr0 BEIPAMKEHU A

not X and Y or X and Z,

roe X, Y, 2 — mepeMeHHBIe THIIAa boolean.

JlornuecKye ONepalAX PACIOAAraloTcd B CAeAYIOINeM IopAfKe IO
yOsiBaHMIO cTapmMHECTBa (mpuopmrera): 1) not, 2) and, 3) or, xor.
Onepanuy OTHOUIEHHA MMEIOT CaMbli HHM3KHMiH mnpuopmrer. IlosTomy
ec/IH OIepaHJAaM{ JIOTHYECKOH onepanmu# fABJAIOTCA OTHOIIEHWHA, TO
MX CJeAyeT 3aKJI0YaTh B Kpyriasle cko6ku. Hanpumep, MareMaTHdec-
KoMy HepaBeHCTBY 1< X <50 coorseTcTByeT clejyiomiee JOTHYECKOe
BbIpaXxKeHue:

(1<=X) and (X<=50)

Jozuneckas @yuryua odd (x) NPHHAMAaeT 3HA4YeHHe true, eClIH
3HAUEHHE IeJOYMCICHHOT0 APIryMeHTa X ABJIAeTcsA HeYeTHBIM, HHade —
false.

Ilna npaBUJIBHOH B3allMCH CJIOKHOTO JIOTHYECKOTO BbIPaKeHHA
(IpeAuKaTa) HY’HO YUYUTHIBATE OTHOCHTEIbHBIE IPUOPHUTETE apudMeTH-
YeCKHUX, JIOTMIeCKHX Omepalldii ¥ olepamnuil OTHOIIeHWH, IOCKOJIBKY BCe
OHM MOTYT NPHCYTCTBOBATE B JIOTHYECKOM BBIDAXKeHHH. Tlo yOBIBAHHUIO
TIPMOPUTETA OIIEPAllM PACIIONATAIOTCA B CJEAYIOMIEM TOPAAKE.

1. ApudmMeTnyecKne onepanuu:

- (MEHYC YHADHBIH)

*, /

+, -

2. Jlornueckue onepamuu:

not

and

or, xor

3. Onepanuy OTHOIIEHUA:

=, <>, >, <, >=, <=

Eme pas o6paTuTe BHMMaHMe, 4YTO B JIOTMYECKOM BBIDAKEHWH,
COOTBETCTBYIOIIEM TIPeIHKATy M3 IpuMepa 3:

(Y>-X) and (¥<1l) and (Y>X*X),

omepamyuy OTHONIeHHA 3aKJIIOYEHEBI B CKOOKHM, TOCKOJBbKY OHH MJaj-
e JOrHYeCKHuX OIIBPBJIHfI, a BBIIIOJHATHCHA OOJMKHBI DAHBIIE.




MNporpammupoeraxHune o6paboTku unpopmaumm

Cucrtema OCHOBHbIX NMOHATUIA

Ba3oBble NOHATHA JOTHKH

BrickazsiBanme Jlormgeckan | Jloruueckoe OcnoeHBIC
(cyxmenne) BeJHYHHA BhIpasKeHHe JOTHYeCKHe
onepanun
Hexoropoe yTeep:k- | IlppauMaer IIpocToe UK | - KOHBIOHKIIAA
JeHHe, KOTOpoe OJIHO U3 IBYX | CJOKHOE BEI- (srormyeckoe
Mo3keT 6bITh JTubo 3HAYEHHH: CKasblBaHUE, yMHOxKeHue) — H;
HMCTHHHBIM, JIN00 ggg‘églA, cogep:Kammue | _ AMIBIOHKIHA
JIOKHBIM JIOTHYeCKHe (ormgeckoe
CcBA3KH (ome- Ccroenue) —
HH .
panmm) WJIH;
- AHBEPCHUA
(oTpunanne) —
HE

Jlorugeckne seawunnsl B [lackane: true — HUCTHUHA, false — JIO¥KB

Jloruueckue onepaunu B azpike [lackans

not — orpuiaHue and — or — xOr

KOHBIOHKINUS | IM3BIOHKIUA | HCKAOUYaomee MJIHA
Usmenser noruvue- PagHo true, Pasno PapHo true, ecin
CKOe 3HAYEeHHe ecau 0ba false, ecid | omepaHIBEI HMEIOT
onepaHjga Ha omepaHza oba omepas- | pasHble 3HAYCHUS
MIPOTHBOIIOJIOMHOE true na false

CrapmmHcTBO O

nepaumi B JIOTHIeCKOM Bhipa:kennu Ha Ilackane

1. ApudmMeTHueckne
omepanuu:

1) - (munyC
VHapHbIi)
2)*,/

3)+: -

2. Jloruueckue
OIlepAaIHH:

1) not
2)and

3) or, xor

3.

Onepanuu
OTHOIIEHHSA:

=L, D, €, D, L=




Jlornyeckue BennyYnHbl, onepaumumn, BbipaXxeHus

Bonpocs! 1 3apgaHuna

1.

2.
3.

Kaxoro Tuna BeJWYHHA TOJydaeTcs IPH BLIYMCJIEHHH OTHOIeHHudA (Hepa-
BEHCTBA) MEXKAY ducaaMu’?

Yro taxoe npegukar? [IpuBenure npuMepsl.

BanumuTre Ha A3BIKe anreGpnl JOTMKH JiorTHYecKHe QYHKIHH, KOTODBIE
6yayr nmpunumarh 3HadeHne VICTHHA, ecam cnpaBeAJMBBI CleRyIOIIHE
yreepxaenus, u JIOKD — B npoTuBHOM ciy4ae:

a) Bce uncaa X, Y, Z paBHEI Mex Ay co0oi;

6) ms uncen X, Y, Z TONBKO ABa PaBHBI MeXAy co60ii;

B) Kaxkgoe us unucea X, Y, Z NOJ0KHATENLHO;

r) TonbpKo ofHO U3 ynucea X, Y, Z NOJOXHATETBHO;

1) sHaueHudA yuces X, Y, Z ynopajo4yeHsl IO BO3PACTAHUIO.

Bce dopmynbl, mOodyYeHHBIE NPH PeIIeHHH npeasIgyInell 3ajzavm, 3amu-
muTe B BUJE JOTHUECKUX BhIpaxkeHwnit Ha Ilackade.
TlocrpoiiTe TabIUIy UCTHHHOCTH A/ JOIMHYECKOH (GopMyJIbL:

'ﬂX&YVX&Z.

IToachenue: B TabJWOe HMCTHHHOCTH NOJKHBI OBITH BBEIYHMCJIEHB! 3HAYe-
Hus GOpMYyJbl AJI8 BCeX BADMAHTOB 3HAYEHMI JIOTHHYECKMX NEPEeMeHHEBIX:
X, Y, Z. CnegosarensHo, Tabnuma OygeT coAepKaTh 23 = 8 cTpok m
4 cronbua: sHasenus X, Y, Z u peayabrar. B Tabauny MoxHO A06aBUTH
[ONOJHUTENbHEIE CTOJOIBI, COlepKamue De3yJbTaTbl NPOMEMYTOUHBIX
omepaiiuii.

BhIuMcAHTe SHAUEHHA CAEAVIOIIHX JIOTMYECKHX BBIDAMKEHHI, 3alucaH-
HeiX Ha Ilackane:

a) Kmod 7 = Kdiv 5 -1 npu K = 15;

6) odd(trunc(10*P)) npu P =0,182;

B) not odd(n) npun = 0;

r) t and (P mod 3 = 0) mpm t = true, P=10101;

A) (x*y<>0) and (y>x) npux=2,y=1;

e) aor notb upu a = false, b= true.
IMosacHenua: odd(x) — normdeckas (QYHKIHA OnpelesieHHA YeTHOCTH
aprymMesTa, paBHa true, eCJId X — HeYeTHOe, M PaBHA false, ecaim x —
yeTHOE; trunc (x) — NeJoYHucieHHad (PYHKIUA OT BEIECTBEHHOIO apry-

MeHTa, Bo3Bpamjaomas OGiavsKaiimee Ijeroe YHMCIO0, He IPeBbIIIAOMee X
110 MOAYJIIO.

QO




lNporpammuposaHue o6paboTkm nHpopmaumm

§19
NMporpammMmupoBaHue BeTBNEHUN

B § 13 6b11 mokasaH cmoco6 orob6pa)keHHWsA BeTBIeHHS (IIOJHOTO
U HENOJHOro) Ha GJIOK-cXeMe W y4eOHOM AJNTODHTMHYECKOM S3BIKE.
AuropurMHuYecKas CTPYKTypa BeTBIeHHS ImporpaMMmupyertcs B Ilacka-
Jie ¢ IOMOIILIO ycaoBHOTO onepatopa If. B 9 xnacce Bel nossaxoMu-
JIACH ¢ 9THM onepaTopoMm. BcnomuuM ero dopmar.

ITonHOE BEeTBICHHE:

If <norMueckoe BHpaxeHMUE>
Then <oneparop 1>
Else <onepatop 2>

Henonnoe BeTBIEeHHE:

If <nmormueckoe BHpaxeHMe>
Then <onepartop>

To, 4To B anropuTMax HasLIBaeTCHA ycaoBHeM, B Ilackaie sSBIgeT-
CH J02UuMeCKUM 6blpaNCeHUeM, KOTOPOe BEIYHMCJAETCS B MNEPBYIO oye-
peas. Ecau ero 3HadYeHHe paBHO true, TO OyAeT BBHINOMHATHCA <Ore-—
parop 1> (mocne Then), ectm — false, To <omepaTop 2> (mocie
Else) ana monHO# (GOpMBI MJIM OmepaTop, cpasy ClAeAyIONmHI Iocie
YCJIOBHOTO, IJisi HemoJaHOH (hopmer (Ges Else). Ha BeTBAX MoOXeT OBITH
KaK IPOCTOil omepaTop, Tak ¥ COCTABHOH — CEepPHSA ONEPATOPOB B Ole-
pPaTopHBIX cKoOKax Begin, End.

IIpumep 1. Ilo gauHAM TpeX CTOPOH TPEYTrOJbLHHUKA a, b, ¢ Tpeby-
eTcs BBIUYMCJIUTH €ro IUIONalhb.
JAnsa penreHudA 3afa4mM MCIOJIb3yeTcs (opMyIa T'epona

Jp(p-a)p-b)p-c),

rge p = (@ + b + ¢)/2 — nonynepumerp Tpeyronsauka. Mcxogubie
AaHHBIE JNOJIKHEBEI YAOBIETBOPATE OCHOBHOMY COOTHOIIEHHIO AJSA CTO-
POH TPEYTOJBHHKA — JJIHHA KaXXJ0M CTOPOHBI JOJKHA OBITH MEHBIIIe
CYMMBI JUIHH JIBYX APYTHX CTOPOH, W JJHMHEI CTOPDOH He MOTYT OBITH
OTpUIATeIbHEIMH BeJIMYHHAMU.

HMess BO3MOMKHOCTE B OJHOM YCJIOBHOM ONEpATOPE 3aIMCHLIBATE
AOCTATOYHO CJIOXKHBIE JIOTMYECKHMe BBIDAYKEHHUs, MCIOJb3yd JIOTHYec-
KHe onepaniy, Mbl MOM¥eM cpa3y «0T(hHIbTPOBATHE» BCE BAPHAHTHI He-
BEPHBIX MCXOAHBIX JAHHBIX.




MporpammupoBaHMe BETBNEHUIA

Program Geron;
Yaxr A; B Gy By o8& 5 Beal:

Begin
Writeln ('BEemnuTe IONMHE CTOPOH TpeyTronbHMKa: ');
Write('a = '); ReadLn(A);
Write('b= '); ReadLn(B);
Write('c='"'); ReadLn(C):;

If (A>0) and (B>0) and (C>0) and (A+B>C)
and (B+C>A) and (A+C>B)

Then Begin
P := (A+B+C)/2;
S = Sgrt (P*(P-Ad)*(P-B)* (P-C));
WriteLn ('Ilnomane="', S)
End
Else WriteLn('HeBepHhe WMCXOOHHE HOaHHHE')
End.

IIpumep 2. Tpebyerca nmepeBecTu nATHOANNBHYIO OLEHKY B ee Ha-
HMMEHOBaHHE: 5 — «OTJIHYHO», 4 — «XOpOIIo», 3 — «YAOBJIETBODH-
TeJILHO», 2 — «HEYAOBJETBODUTEIbLHO».

Brnox-cxema anropmTMa mpHBeZieHa Ha puc. 3.14.

Cliomss

Beoa N

“Xopoiuo o =

e
[rmempnaey] & <FT>
/uueymmlmpmm/ T

i

Puc. 3.14. AnropurM nepesoja YuCIOBON OLEHKH B CJIOBECHYIO




MporpammMmupoeaxHme o6padoTku nHdopmauum

OTOT ANrOpPUTM HMeeT CTPYKTYDPY BJIOKEHHBIX BETBJEHHH H MO-
JKeT OBITH 3aPOTPAaMMUDPOBAH € MCIOJIL30BAHUEM YCJIOBHOT'O OIEpPATO-
pa If caexpymomiuM obpasoMm:

Program Marks 1;
Var N: Integer;
Begin
Writeln ('BBemMTe OLeEHKYy:'):
ReadLn (N) ;
If N=5
Then WritelLn ('OrauuHo')
Else If N=4
Then WritelLn ('Xopowo')
Else If N=3
Then Writeln ('YOOBIeTBOPUTENBHO')
Else If N=2
Then WritelLn ('HeynosnersopuTesnsHO')

Else WriteLn ('HeBepHas ouLeHKa')
End.

Ilpumep 3. Pemenue paccMOTDPEHHOI B IpeABIIyIeM IpHUMepe 3a-
AadH MOXXHO 3allpOrPaMMHPOBATE ¢ MOMOINBI0 OGHOT'O ONMEpPaTOpa BhI-
Oopa, umeronierocsa B s3biKe Ilackans., Bor Kak Oyzer BeITJISAAETH Ta-
Kas mporpaMma:

Program Marks 2;
Var N: Integer;
Begin
Writeln ('BpegmTe OLEHKY:');
ReadLn (N) ;
Case N Of
5: WriteLn ('OramuHo') ;
4: WriteLn ('Xopowo');
3: Writeln('YgooBneTBOopuTensHO') ;
2: WritelLn ('HeynoBneTBOpMTENEHO') ;
Else WriteLn ('HeBepHas oueHka')
End;




NporpammMupoBaHve BeTBIeHUNA

OnepaTop BEI0Opa MMeeT cienylomui ¢gopmar:

Case <cenextop> Of
<COHMCOK KOHCTAaHT 1>: <omepatop 1>;
<CMMCOK KOHCTAaHT N>: <oneparop N>;
Else <onepaTop>
End

3necs <celexkTop> — JTO BhIpa)XeHue Jw0boro nopadkoeozo
muna; <KOHCTaAHTa> — IIOCTOAHHAA BeJIWYWHA TOTO Ke THIA, 4YTO U
CeIeKTOp; <onepaTop> — Ja000H IpoCcTOit MM COCTABHOM omeparop.

BreinonHenue omepaTopa BhIOOpA NPOHCXOAUT TaK: BBIUYHCIAAETCH
BhIpasKeHHe-CeJIEeKTOP; 3aTeM B CIMCKAX KOHCTAHT MIIeTCA TaxKoe 3Ha-
uYeHHEe, KOTOPOe COBIALAET C HMOJYyJUYEeHHBIM 3HAYEHHeM ceJIeKTopa; Aa-
Jiee MCIOJHAETCA ONepaTop, NOMedeHHBIN NaHHOH KoHcTaHTOH. Ecim
TAKOM KOHCTAHTHI He HAWAEHO, TO IPOMCXOJHUT Iepexoj K BBIIOJHE-
HHIO omlepaTopa, clefyiolnero nocjie cnoea Else.

IIpumep 4. B aToM npHMepe [AeMOHCTPHDPYETCA HMCIOJb30BaAHHE
CIIMCKA KOHCTAHT B oneparope Beibopa. IIporpamma coobmaer, cman
CTYAEHT 3K3aMeH WM He caaj. Eciam oleHKa ofHA W3 CAEAVIOIIHX: 3,
4, 5, To 3K3aMeH cIaH; ecau 2, To He cIaH.

Case N Of
3, 4, 5: WriteLn('SDks3ameH cnasH');
2: Writeln ('DxzamMeH He cmalH');
Else WritelLn('HeT Takol OLEHKHU')
End

Tak ’Xe KaK YCJOBHBIH OIlepaTop, Omeparop BeIGOpa MOMKET HC-
[IOJIB30BATHCA B HENOJHOH dopme, T. €. Oe3 BeTBH Else.

Eciu OpvMeHHTh YCIOBHEIM OIEpaTop, TO aTa IpOrpaMMma 3amu-
IIEeTCH TaK:

If (N=3) or (N=4) or (N=5)

Then WritelLn('Ox3ameH cnaH')

Else If N=2
Then WritelLn ('Dx3aMeH He crmaH')
Else Writeln ('HeT TakoM oOuUeHKM');

B VYCJIOBHH BEeTBJIEHHA HCIIOJB30BAHO CJOM(HOE JIOTHYEeCKO€ BhbIpa-
JKeHHe, coepKalllee onmepanHH JIOTHYECKOI'0 CJOXEeHHA or (P.[JIH).
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MporpammupoBaHue 06paboTkm nHdopmaumnm

CucremMa OCHOBHbIX MOHATUA

_ Hporpammmuposamme merniemmii

¥ cnoBHEIH onepaTop

OmnepaTop BeiGopa

If <normueckoe
BEIpaxeHue>

Then <onepaTop 1>
Else <onepaTop 2>

Ecim <noruyeckoe BeIpaike-
HHe> MCTUHHO, TO BBINOJIHA-
erca <omeparop 1>, HWHaue
BBINIOJIHAETCH <omeparop 2>.
<Ouneparop 1>

Case <cenexkTop> Of
<COMcok KOHCTaHT 1>: <onepaTop 1>;

<CInMCOK KOHCTaHT N>: <onepatop N>;
Else <oneparop>

End

3peck <cenexTop> — BHIPAYKEHHE HOPALKO-

BOT'0 THIIA; KOHCTAHTHI MMEIOT TOT K€ THII.

BrinonHAeTcda TOJLKO OJHA M3 BeTBei BBIOO- l
pa, KOTOpas COAEDMHUT KOHCTAHTY, COBIAAA-
IOIIYIO CO 3HAYEHHUEM cesleKTopa. Berss Else
MOJKET OTCYTCTBOBATH

u <omepaTop 2> — IPOCTHIE
HJIM COCTaBHBIE ONEPaTOPHL.
B HemoJaHOM BEeTBJIEHHH OT-
CYTCTBYeT BeTBL Else

Bonpocsl n 3apanuna

1. Kakue onepaTopbl MCIONb3YIOTCA AJA NPOTDAMMMPOBAHHUS BETBAIHXCH
anropuTMoB?

2. B xagux caydasax ynobHO UCIOJNB30BAHHE OIepaTopa Beibopa?

3. CocraBbre Ha Ilackajie mporpaMmy YIOpAAOYeHHS IO BO3PACTAHHWIO 3HA-
4YeHUH B Tpex nmepemMeHHBIX: X, Y, Z.

4. Ucnonpsys oneparop BeIGOpa, COCTABBTE IPOrpAMMY, KOTOpas IO BBe-
AEeHHOMY HOMepy Mecsana OyZeT BHIBOAHTE HA3BAHHE COOTBETCTRYIOIIETO
BpeMeHM roja (3mma, BecHa, JIETO, OCEHB).

§ 20
NMpumep noatanHoi pa3paboTku
npPorpaMmbl peLleHus 3aga4um

IMocranoBKa 3aHa4mu ¥ GopmManH3aLHA

CnoBoMm «3ajagda» HaASHIBAIOT NpobieMy, KoTopaa Tpebyer pemre-
Husda. PemeHuwe sazauyu HauywmHAaeTCA ¢ ee mocraHoBku. Ha srtame no-
CMAaHoBKU 3adayu B TepMHHAX OpegMeTHON obaacty (HU3HMKH, 9KOHO-
MHKH, OMOJIOTHH U Ap.) ONIpeAeNATCA UCXOJHEIE JaHHEIE H pPe3yabTa-
TBI, KOTOPBIE€ HAJO MOJYYHUTh.




Mpumep noaTanHoi pa3paboTku NnporpaMmmei

Cnenyrommuii atan — gopmarusayus 3adavu. Yame Bcero mpo-
necc opMaaMsanyuy 03Ha4YaeT MepeBOJ 3aJaYd HA A3BIK MATEeMaTHKH:
dopmMya, ypaBHeHHI, HeDAaBEHCTB, CHCTEM YPaBHEHHWH, CHCTEM Hepa-
BEHCTE U T. II.

IMoppo6uee o dopManmsanum OyAeT paccKasaHo B pasjese, IOCBH-
IeHHOM HH(pOpManuoHHOMY MozenupoBaHHio (B 11 xkimacce). Hexoro-
phle IpejcTaBIeHNA 00 3TOM BBl yiKe HMEeTe M3 Kypca MHPOPMATHKH
niasa 7-9 kigaccos.

Pemrenve mony4yeHHOM MaTeMaTHUecKOd sagaum TpelyeT 3HAHHSA
MATeMaTHKH, YMEHHA BRINOJIHAThL GHAJIU3 Mamemamuyeckoil 3adayu.
Takoii aHann3 HeobXOAUM AJAA TOro, 94TOOBI DOCTPOHTEL MPABHUIBHBIN
aJITOPHTM pellleHHudA, 00JIaJal0IHil BCeMH CBOMCTBAMHM AJITOPHUTMA.

AHanM3 MaTeMaTHYECKOM 3aMadu

IIycres B pesynbrare hopManuzanuy HEKOTOPOH 3ajauM OBLIO IO-
JIy49eHO KBaJgpaTHOEe ypaBHeHue: ax? + bx + ¢ = 0, rae xospdunuesTs
a, b, ¢ ABJAIOTCA UCXOJHBIMHA HaHHBIMH. TpebyeTcs pemuTh 5TO ypas-
HeHHe, T. €. HAlTH ero Kopau. IlposeneM aHAJIH3 3TOM MaTeMaTHdec-
KOU 3ajaun.

PaccmoTpuM pasindHBIE BADUAHTHI 3HAYEHHWH HMCXOAHBIX JaHHBIX,
KOTOpHEIe IPHBOJAT K PA3HBIM Pe3yJILTATaM IS DelIaiolnero ee ajro-
putMa. OrpaEuYEMCA TOJBKO IIOHCKOM BeIeCTBeHHBIX KODHEH ypas-
HenudA. [IpoananusupyeM Bce BO3MOMKHBIE BAPDHAHTHI MHOMKECTBA 3HA-
yeHHH KoadhdHuIHeHTOR a, b, ¢:

Ecima =0,b=0,¢c=0, |Tomoboe x — pemenue ypaBHeHHA

Ecmua=0,b=0,c# 0, | TOypaBHeHHe pelIeHHI HE HMeeT

Ecimna=0,b+#0, TO 3TO JIAHEHHOe ypaBHEHHE, KOTOPOE HMEeeT OJJHO
pemenue: x = —¢/b

Ecma g #0m TO yPAaBHEHHE UMEeT Ba BeIleCTBEeHHBIX KOPHA:
il x =(-b+Vd)/(2a), x;=(-b—d)/(2a)
Ecmna 20nd < 0, TO YpaBHEHHE HE HMEET BEIeCTBEHHLIX KOPHeH
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Mporpammuposanue 06paboTkm nupopmauum

IlocTpoenune anropurmMa

IMoctpoum GoK-cXeMy aJroOpuTMa pelleHHS KBaJpaTHOTO ypaBHe-
aua (puc. 3.15), VYHUTHIBAIOINErO BCe CHTYAIlMH, OIMCAHHLIE B aHAJH-
3e 3azadu. 37eCh BMECTO CJIOB «Ja» M «HET» HCIOJb30BAHBI 3HAKH
«t+» U «—».

\
/'1156609 w / HV /He'r m%xt =(b +\’t_f)/(2.a)l
| Y Y

“HeT peweH
et o] S / |x2: = b —d)/(2a)
v

]

Y

Puc. 3.15. Biok-cxemMa anropuTMa pemeHHd KBaJPATHOTO YPaBHeHHS

IlocTpOEHHBIN AJTOPUTM, HECOMHEHHO, YAOBJIETBOPAET CBOHCTBY
VHHUBEPCAJIBLHOCTH [0 OTHOIIEHHMI0 K MCXOAHEIM JaHHBIM. SalHIIeM
3TOT K€ AJITOPHTM HA yueOGHOM ANTOPDHTMHYECKOM SA3BIKE.

aJar KOpHH KBaJPATHOTO YPaBHEHHSSA
Bem a, b, ¢, d, x, x1, x2
Ha4 BBOJ a, b, ¢

ecau a=0

TO




Mpumep noaTanHo pa3spaboTKM NporpamMmmbl

ecau b=0
TO
ecau c=0
TO BEIBOJ ~Jli06oe x — pemenue”
uHAYe BHIBOA ~Her pemenwuii”
BCe
HHaye
x:=—-c/b
BBIBOJ X
BCE
HHaye
d:=b?—4ac
ecam d<0
TO BBIBOJ ~HeT BelecTBeHHBIX KOpHeH
HHage
x1:=(—b+J_ d)/(2a); x2:=(—b—J_ d)/(2a)
BEIBOZ " x1=", x1, "x2=", x2
BCE
BCe
KOH

OGpaTuTe BHHMaHHEe Ha CMEIIeHHS CTPOK B TEKCTe alropuTMa —
cobiofaeTca NPHHIOHWI CTPYKTypusanuu BHemHero eujga (§ 13). Ilo-
BTOPUM €ro: 3alliCh BCAKON BI0MKEHHON CTPYKTYPBI HOJYKHA OBITH
CMeIl[eHa HAa HeCKOJIbKO IO3HIIMHA BIIPABO OTHOCHTEIBHO SAIIMCH BHEII-
Hell CTPYKTYPBI, & KOHCTPYKIIUHM OZHOrO YPOBHA BIAOMKEHHOCTU 3allu-
CBIBAIOTCA Ha OZHOM BEPTHKAJNBHOM YDOBHE.

IlporpammupoBanne

AnropurMudeckuil a3biK (Afl) — 2TO A3HIK ONHMCAHHSA AJNTOPHT-
MOB € DYCCKHMH cay:xeOHBIMuU caoBamu. Ilocie Toro Kak aaropurm
sanucad Ha ASf, cocraBieHme mporpamMMmel Ha Ilackane cTaHOBHTCA
HecJIoxKHOH 3agadeii. OcHOBHOe BHUMAaHHE CJIeyeT YAEIATE CTPOTOMY
cOOJIIOIeHNI0 CHMHTAKCHYECKHUX NpaBUI A3bika. IIpaBuio cMelneHus
CTPOK B TEKCTE€ IIPOrPDaMMEI TO e, 4To ObLI0 copmynauposBaso B § 13
onnsa ASl. CooTBeTcTByOINHE APYr APYry ciay:kebHBIe cioBa Begin
u End [OJPKHEBI PACIIONIATATHCH APYT IO ADYIOM.

Program Roots;
Var a, b, ¢, d, x, x1, x2Z2: Real;




Mporpammupoearmne o6paboTku nipopmauun

Begin
WriteLn ('Beemure XKO30OMIMEHTH KBaOPATHOI'O ypaBHeHMA:');
Write('a="'); ReadLn(a);
Write('b="); ReadLln(b);
Write('c="'); ReadLn(c);
If a=0
Then
If b=0
Then
If c=0
Then WriteLn ('Jlo6oe x - pemeHue')
Else WriteLn('Her peuwexnwuit')
Else
Begin
x:=-c/b;
Writeln('x=', x)
End
Else
Begin
d:=b*b-4*a*c;
If d<0
Then Writeln ('HerT RemecTBEeHHHX KOpHel')
Else
Begin
x1l:=(-b+sqgrt(d))/2/a;
x2:=(-b-sqrt(d))/2/a;
WriteLn('x1l=", x1);
WriteLn('x2="', x2)
End
End
End.

Yem Gosbllle TEKCT NPOrpaMMbl, TeM 00JibIle BEPOATHOCTH COBEp-
mIeHHsA oMKUOGOK ITPU ee 3allMCH M BBoJe B KoMmnbioTep. Omubku, HaApy-
mapllFEe MPAaBHIa TPAMMATHKHA A3bIKA, HA3BIBAIOTCA CHHTAKCHYECKH-
mu ommbkamu. [[oMCK ¥ ycTpaHeHHEe CHHTAKCHYEeCKHX OIMMHOOK B Ipo-
rpaMMe Ha3bLIBAIOTCA OTAaAKOH. OTIafHTE IPOrpaMMy NPOrpaMMHCTY
IoMOraeT CHCTeMa NpPOrpaMMUPOBAHUA HA JAHHOM H3bIKE, KOTOpas
aBTOMATHYECKH 00HApPY’KHBaeT OIIMOKH H coo0ImaeT 0 HUX IIporpam-
MHCTY.




Mpumep noaTanHoi pa3pabdboTku NnporpamMmmei

TecTupoRaHHe NPOrpaMMEI

TecTHpoBaHHe — 3TO 9TAll, HA KOTOPOM 3KCIEPHMEHTANBHO AOKA-
3BIBa€TCHA INPABHJILHOCTL ANTOPHTMAa, 3aKJIOYEHHOr0o B IporpaMme,
u paborocnoco0HOCTE nporpamMmsel. TecT — 39TO BADWMAHT DeIIeHWs 3a-
Jauyd ¢ 33/laHHBIMU MCXOAHBIMHM JaHHBIMHA, AJA KOTOPBIX U3BECTEH pe-
3yJIBTAT.

IIpenBapuTeNbHO NONMMKEH OBLITH COCTABJIIEH MJAAH MECMUPOSAHUS.
Jia BeTBAIErocs aJTOPHUTMA AOJKHEI OLITH IPOTECTHPOBAHEI BCE €r0
BeTBH. B Hammem npumMepe naThH BeTBel, OATHL BADHAHTOB OTBeTa. 3HA-
4YHT, B IIJlaHE TeCTHPOBAHHA JOJKHO OBEITh He MeHee NMATH BapHAHTOB
TecTa.

B rabnune 3.5 npexcraBieH ILIAH TECTHPOBAHHMS IIPOrPaMMbI
Roots H pesybTaThl IPOBENEHHOI'0O TECTHPOBAHMSA.

Tabruya 3.5. Ilnan H pe3yabTaThl TECTHPOBAHKA

Ne Hcxonasie Bepnsbie peayasTaTsl PeayasTaThl I
3HAYEHHA TeCTHPOBAHMUA

1 |a=0,=0,c=0 JIio6oe X — pemienne | JlnBoe X — pemeHue
2 la=0,b=0,c=1 Her pemenunii HeT pemeHwmit |
3 |la=0,b=2,¢=—6 |x=3 x=3 }
B |
4 |la=2,b=1,c=-3 x=1,x,=-1,5 x1=1 x2=-1,5 |
5 la=-1,b=-1,c =-2 | Her BemecTBeHHBIX HeT BelleCTBEHHEIX '
KOpHeH KOPHEeM '

Teneps, anaiu3upys pe3yibmamb. MeCMUPOSAHUS, JENAaeM BBIBOI:
NPaBHJILHOCTE AJITOPUTMA B paboToCHOCOOHOCTE IPOrPAMMEI TOKA3AHBL.

Ecim xaxoii-To H3 BAPMAHTOB TeCTa HE JAaeT OKHAAEeMOT0 pPe3yJib-
TaTa, TO B OIporpaMMe ecTh omuOku. Hanpmmep, mycTe mporpaMmmucTt
omUbOYHO 3aIHMCAJ CHEAYIOMIUE ONePATOPhl NPUCBAMBAHMA [JA BBI-
JHUCJIEHUA KOPHEe:

xl:=(-b+sqrt(d))/2*a; X2:=(-b-sqgrt(d))/2*a;

PesyneraTel Becex TeCcTOB, KpoMe 4-r0, COBIANM C OMHAAEMBIMH, a
B 4-M TecTe MOJYy4IHJIOCH: Xx1=4, x2=-6. [locae aToro mporpaMMucT 06-
PATHT BHUMAHHWE HA BHIPDAXKEHHUA JJIA BHIYHUCIECHUA KOPHEN M MCIPABHT
omubKHu: TUb0 3aMEHHT 3HAK YMHOM<eHHWs Ha 3HAK JeJleHHs, Jubo 3a-
KJIIOYHT B CKOOKH BBIpayKeHHE 2*a.
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NMporpammMmupoBaHue o6padoTku nHpopmaunn

CucremMa OCHOBHbIX NOHATUIA

IMocTranoBka OnpeneneHne HMCXOAHEIX HAHHBIX X MCKOMBIX pe-

3ajavn 3yJBTATOB (B TeDMHHAX NpegMeTHOMH o6aacTH)

DopManu3anua Tlepexon x 3asade 06paboTKHA HEKOTOPOI 3HAKOBOM
cHCTeMEI, HATIPEMeD K MaTeMaTH4YecKoH 3anaue

Ananus Onpesenenyue BceX BAPUAHTOB MHOKECTB 3HAYEHHUH

MATEeMATHUYECKOM MCXOAHBIX JaHHBIX. OnpeseneHne [Jid KamI0ro Ba-

3axaum puanTa criocoba pelleHWA W BHJA BRIXOAHBIX HaH-
HEIX (peaynsTaTOB)

IlocTpoernue Onpepenenue CTPYKTYPHI AJrOpHTMa, IOCHIENOBAa-

aJropHTMa TenpHOCTH KoManz. IIpencrasieHne Ha KaKoM-JIHGO
ASBIKe OmHcaHuMA anroputMoB (610K-cxema, ydeb-
HBIH AJITOPATMHYECKHI SI3BIK)

CocraBienue 3anuch ¥ OTJAJKA NPOrpaMMEl Ha A3bIKe IIpOrpaM-

NporpaMmsi muposanusa. Crporoe cob/0eHue IPaBUJ CHHTAK-
cHCA A3bIKA

TecTHpoBaHHEe JKCcIepHMEHTANLHOE JOKA3aTeJbCTBO MPABHIBHOC-
TH ajnropurMa u paboTocmocoGHOCTH IIPOTPAMMEI.
TecT — BADHAHT PeIIEHHUA 3a4a4YH C 3aJJaHHEIMH HC-
XOJHBIMH NAHHBIMH, IJA KOTOPBIX H3BECTEH pe-
syasrar. IL1aH TECTHPOBAHMUS CTPOMTCH TAK, YTOGBI
HamnboJIee MOJHO IPOBEPHTEL paboTy MPOrPaAMMEL

@ Bonpocb! n 3apaHuna

1. ChopmynupyiiTe OCHOBHBIE II€JIH 9TANOB AJITOPUTMHUYECKOI'0 pellieHud 3a-
Jauu.
A 2. IlpoananusupyiiTe 3sagady pelueHus OHUKBAAPATHOTO VYDaBHEHHH, CO-
cTaBbTe AJTOPHUTM W HanmmmuTe nporpammy Ha Ilackane.

§ 21
NMporpammMmupoBaHue LUKNOB

PaccmoTpuM IpHeMbl OpOrpaMMEpPOBaHHA IHKJI0B Ha Ilackase.
B § 13 pacckaseIBajiochk 0 TOM, UTO CYIECTBYIOT JBe IHUKJIHYECKHE aJl-
FOPUTMHYECKHE CTPYKTYDPhI: IHKJI ¢ OpeAycaoBueM (IUKJI-IOKa) U




MporpaMmmMmupoBaHue LUMKNOB

IAKJ C IOCTYCJOBUEM (I{HKJI-A0). BlaM moKasaHbI CIIOCO6BI ONMHCAHUA
OUKJIHYECKHUX CTPYKTYD B OJOK-cXeMax M Ha AJIrOPATMHYECKOM H3bI-
Ke. PopMaThI COOTBETCTBYIOIMHUX ONEpaTOpPOB mMukjaa B Ilackane ciuexy-
0IIHe.

ITukn ¢ DpeaycaoBueM (IUKJI-IIOKA):

While <moruyeckoe BrupaxeHue> Do
<onepaTop>

ITukn ¢ mocrycioBueM (IHUKI-A0):
Repeat

<onepaTop>
Until <norudyeckoe BrpaAXeHMe>

PasnuuaioT MUKJILI ¢ 3aJaHHRIM YHCJIOM [IOBTOPEHHH W HTepallu-
OHHBIE I[UKJEI.

Ha npumepax KOHKpPeTHBIX 3a7a9 PACCMOTPHM MIpPHEMBI IporpaMm-
MHPOBAHHUA IHKJIOB.

B maremarnke H3BECTHO, YTO CyMMa CJeAyIOlnero GecKOHeYHOro
YHCJIOBOTO pAfa:

; o [ | 1
=t —F—Feet—t.u.

1121 31 il
B Ipejiejie CTPEMHUTCHA K 3HAYEHHMIO KOHCTAHTEI ¢ = 2,71828182...
DyHKIuA e* Ha3bIBAeTCS IKCIOHEHTOM, a Jorapudm mo OCHOBAHHIO €
HABBIBAETCA HATYPAJIBHBEIM Jorapupmom: Inx.

Tpebyerca cOCTABUTE HPOrpaMMy, BBIYHUCAAKIIYIO 3TY KOHCTAHTY

II0 CYMMe YHCJIOBOT'O pAnAa. HBIIOMHHM, YTO CHMBOJI «l» JHTaeTCAaA KaK
«(hbaxTopuan» — GYHKOUA, onpeAeeHHAA CIAeAVIONHM 00pa3oM:

e 1, mpu x=0;
T 128, -x, npu x>0.

Ecnu caaraemMele B BEIYHCIAEMOM BBIPpaXeHHuH 0003HAYUTH TaK:

as =1, a ___.]_' a =l L a _l_#
EVRERTY " T ey
TO 0000Imennass GopMyJIa AJIsl i-T'O 3JIEMEeHTa OyIeT cJIeAVIOIIe:
1

a; =—.
i A
il




MNporpammuposanne o06paboTkn nHpopmaumm

HerpyaHO YBHAETE, YTO MeXKAy 3JIEMEHTAMH JAaHHOH IIOCJIef0Ba-
TeJBHOCTH MMEeTCH 3aBHCHUMOCTD:
a a a
. @ ==, Gy=— ALK
1 2 3

Takas 3aBHCHMOCTL HA3BLIBACTCHA PEKYPPEHMHOIL 3A8UCUMOCTLLIO,
a COOTBETCTBYIOIIAA YHCJOBAS MOCIEN0BATE]LHOCTE — DPEeKYPPEeHTHOI
MOCJIeIOBATENBHOCTEI0. JlaHHAA peKyppeHTHas IOC/Ief0BATeIbHOCTE
MoKeT OBITH ONHMCcaHa cleAyiomeil perTBaAmeiica dopMyJioi, KoTropas
HA3EIBAETCHA DEKYPPEHTHOH GOopMyIoii:

1, opu i=0;

@i =14

—, npa i>0.
i

ITuKasI ¢ 3aJaHELIM YHCJIOM MOBTOPEHHI

Hpumep 1. [lano menoe momos;kuTenbHoe 3sHadyeHue N. Tpebyerca
BBIYHCJIHUTE CYMMY:
1 1 1 1
=t —F— et —.
1! 2! 3! N!
Huske npuBogsATCH JABA BAPDMAHTA NPOTPDAMMEI DEIIeHHSA DTOH 3a-
Zadn. B mepBoM BapHaHTe HCHOJL3YETCH IMKJI C IIpeAycJOBHEM, BO
BTOPOM — IIHKJI C IIOCTYCJIOBHEM.

Program Summa 1; Program Summa_2;
Var E,a: Real; N,i: Integer; Var E,a: Real; N,i: Integer;
Begin Begin
Write('N='); ReadLn(N); Write('N='); ReadLn (N);
E:=0; i:=0; a:=1; E:=0; i:=0; a:=1;
While i<=N Do Repeat
Begin E:=E+a;
E:=E+a; i:=i+1;
i:=i+1; ar=a/ij;
a:=a/i Until i>N;
End; WriteLn('E=', E)
WriteLn('E=', E) End.

End.




MporpammMmupoBaHme LUKNOB

O6parHTe BHHMAaHHE Ha TO, KaK OHUKJ C IpeAycI0OBHEM Npeodpasy-
eTcd B IMKJI C NOCTYCJOBHEM — YCJOBHE IUKJA IIOMeIjaeTcs Iocje
TeJla OUKIAa U 3aMeHsAeTCA Ha IPOTHBOIOJIOMKHOEe:

Not(i < N)=i=> N.

U Tor, u Apyroil MUKJ NOBTOpPAT cBoe BhimoaHenue (N + 1) pas.
Ilepemennas i BBHIMOJTHAET PONb HE TOJBLKO 3HaMeHaTesss B Apobm 1/il,
HO ¥ ABJAETCA CUETIMKOM YHCJAa NOBTOpeHHHN nukia. Taxkwe mepe-
MeHHBIe Ha3bIBAIOTCA NapaMeTrpamMu nmiaa. W eme: B muUKJe ¢ moct-
ycnoeueM ciykebHbIe c0Ba Repeat ¥ Until camMu BBINOJHSIOT POJb
onepaTopHBIX cKoGoK. Ilosromy mmcars Begin m End 3neck He Tpe-
Oyercs.

BrimonHeHMe 3THUX NporpaMM HA KOMIOBIOTEpEe A 3HAYEHUA
N = 7 npuBOAWT K CJIEAYIOMEMY pe3yabTary: E=2, 7182539,

Jnda nporpaMMHEPOBAHHA IUKJOB C 3aJaHHEIM YHCJIOM IIOBTOpE-
HU NpH IOCTOAHHOM INare WZMeHeHU:A mapamerpa muksa B Ilackane
CyIIecTByeT IHKJ ¢ IapaMeTpoM. BoT Kak BBINVIAJAT OpOrpaMMa pe-
MeHUs TOH Ke 3aJa9M C MCIOJb30BAHMEM I[MKJIA ¢ [IapaMeTpoM:

Program Summa_3;
Var E, a: Real; N, i: Integer;
Begin
Write('N="); ReadLn(N);
E:=1; a:=1;
For i:=1 To N Do
Begin
as=a/i;
E:=E+a
End;
WriteLn('E=', E)
End.

B nmporpaMme mcnonb3yerca omepaTop NHKJIa For, AJAsA KOTOPOro
CYIIECTBYIOT BA BADHAHTA:

1) For <napameTp umkia>:=<puHpaxeHue 1> To <BupaxeHue 2>
Do <onepaTop>

2) For <mapameTp umKJia>:=<BblpaxeHve 1> Downto <supaxenme 2>
Do <onepaTop>




NMporpammuposaHue o6pabdboTku uipopmaumm

31ech <napaMeTp UMKJIa> — MM IPOCTOH IepeMeHHOW Nopsaz-
KOBOTO THHa. BrimosnHeHue omeparopa For B mepsBoM BapuanTe (To)
IPOHCXOAHUT IO CJeAYIONiel cxeme.

1. BeraucaaoTes 3HAYeHHA <BepakeHus 1> H <BepaxeHuMa 2>.
9T0 menaeTcs TOABKO OAHH pa3 IPH BXoJe B IHUKJI.

2. IlapamMeTpy IMKJia TPUCBAMBAETCA 3HAYEHHe <BRIDAXKEHMA 1>.

3. 3HaueHHe mapaMeTpa IMKJa CPABHHUBAETCA CO 3HAYEHHEM <Bhpa-
xenms 2>. Ecam mapaMeTp OHKJA MeHbIIe HIH DAaBeH 9TOMY 3Ha-
YeHWIO, TO BHINOJHAETCA TeJI0 IMuKJIa (<onepaTop>), B IPOTHBHOM
clIy4dae BBIMIOJHEHHEe IMUKJIa 3aKaHYHBaAeTCH.

4. 3HayeHHe MapaMeTpa IHUKJA H3MeHAEeTCA Ha cleAylollee 3HAYEeHHe
B ero THme (I1f HeNbIX YKWCEJ — YBEJIUYHUBAETCH HA EQUHHNY);
MPOMCXOAUT BO3BPAT K MYHKTY 3.

Omnepatop nukaa For ob0neaunser B cebe nelcTBUsA, KOTOPBIE IPH
HCIOJIB30BAHUM IHKJAa While BBINOJAHAIT PAa3JIHYHBIE OIEpPaTOPbI:
IpUCBAMBAHME [apaMeTpPy HA4YAJIbHOTO 3HAYEHHs, CPaBHEHHE ero C
KOHEYHBIM 3HaYeHHMeM, H3MeHeHHe 3HaYeHHA IapaMeTrpa Ha Ccle-
Aylomiee.

Bo BropoM BapmanTe omepaTopa For cioBo Downto OyKBaJIbHO
MOMKHO II€peBeCTH KaK «BHHM3 n0o». B TakoM ciydae IIapaMeTp IHKJa
H3MeHseTcHa Mo yObIBAHUIO, T. €. IPH KaXXJ0M IMOBTOPEHMH IIHMKJA Ha-
paMeTp H3MeHSeT CBOe 3HA4YEeHHWe Ha Ipelblgymee (PaBHOCHUJIBHO
i:=pred(i)).

Paboras ¢ onepaTopoM For, VUHTHIBANTE cJeAyION[Ae IIPaBUIA:

¢ IapaMeTp IIHKJA He MOXXeT MMeTh BellleCTBeHHOI'0 THIIA;
¢ B TeJle IIMKJIAa HeJIb3d M3MEeHAThH NepeMeHHYo-IIapaMeTp DHKJIA;

* IIPH BBIXOJ€e U3 IIMKJIa 3HaAYeHHEe nepemeﬂnoﬁ-napame'rpa ABJA-
eTcda HeonpeaeJleHHBIM.

PaccMOTpHM mpuMep HpOrpaMMbI, B KOTOPOH B Tejle IUKJa Oyaer
IPHUCYTCTBOBATE BETBIEHHUE.

Ilpumep 2. CocraBMM HIpoOrpaMMy NpPOBEPKH 3HAHUN YYEHUKOM
Tabaunel yMHOXkeHHA. KoMnbioTep 3agzaer yueHHKY 10 Bompocoe Ha
yMHOMeHHe uucea ot 2 mo 9. Ha xampgoe saganme yYeHHK BBOIHT
CBOI OTBeT, KOMIBLIOTED co0bmIaeT, BEPHEIH OTBET UM HET.




MporpamMmmMupoBaHue LUKNOB

Ha pucyske 3.16 npusezeHna 610K-cxeMa TaKOTO aJarOpHTMA.

Havano

x: =random (8)+2; y: = random (8)+2

Z'Cmnbxo Gyner” x '*'y?/

[

“NMpasunsHo!"

“HenpasunsHo!”
“Omeer:"x *y

Koneu
Puc. 3.16. Biok-cxema anropurmMa us npumepa 2

O6paruTe BHNMaHHMEe HA TO, Kak orobpaskaerca Ha OJIOK-cxeMe
IHKJ ¢ IapaMeTpoOM.

B srom anropuTMe mMcmosib30BaHa (PYHKIUSA random (xX), pesyib-
TATOM BBINOJJHEHUA KOTOPOH HABIAETCS CAyYaAlHOEe Iejioe YHCI0 U3
muanasoHa ot 0 no x — 1. CnegoBarennsHo, BeIpaxkeHHe random (8) +2
NPUHUMAET cIy4YalHble 3HaueHUs oT 2 A0 9. ®yHKIuA random HA3EI-
BaeTcHA JATUWKOM CIYUAWHBIX YHCe]I.

Ha ITackaye 3TOT aJITOPHUTM NPOrPAMMUDPYETCHA TaK:

Program TablMul;

Begin

Var x,y,i,z: Integer;
randomize;
For i:=1 To 10 Do

147




Nporpammupoeanue 06padboTku nHpopmauum

Begin
x:=random(8)+2;
y:=random (8)+2;
WriteLn ('Ckoabrko Oynet ',
Read(z) ;
If z=x*y
Then WriteLn('HOpaBuneHO!')
Else WriteLn ('HenpasunsHo! ',
End;
End.

A BoT dparmMenT mHTepdeiica HCIOJIHEHHA 3TOM IPOrPaMMEI:
4*87

L

Xy r Y2

Y

T r=1
Xy ’ r

¥é X*Y) 7

Cxkonbko Oyner
21
HenpaBuneHo! 4*8=32
Ckonbko 6GyneT 6*9?
54

paBMibLHO !

B mporpamMe Wcmonb3yeTcs CTaHAApTHaA Iponeaypa randomize.
Ee mcnonHeHMe NPOMSBOAHT YCTAHOBKY CJIy4aWHOro HA4YalbHOTO CO-
CTOAHHUA NATUYHKA CAYYAWHEBIX 4Yucel. Biarogapa aTOMy IpPH IIOBTOD-
HOM BBINOJIHEHHWH IPOTPaMMEI OyAyT moJydaThCs DPas3Hble IIOCJIEN0BA-
TEeJHbHOCTH CIyYailHBIX UHCel.

Cucrema OCHOBHbIX MOHATUIA

Muxn-noxa Iuxn ¢c napaMeTpoM ITuxn-no
While <noru- | Ilapamerp — nepeMeHHas no- | Repeat <onepaTop>
Yeckoe PAAKOBOrO THOA Until <jormueckoe
BrpaxeHue> | 1) For <napaMmeTp UMKIIA>:= BHIpaXeHue>
Do <omnepatop> <BuHpaxeHve 1> <oneparop> — Telxo
<oneparop> — | To <BHpaxeHue 2> uukna. IlosTopaerca
Teno mukna. | Do <oneparop> BEITOJHEHHE TeNa IHUK-

ITuxn DoBTOpS-
€T BRINOJIHEeHHe,
oKa WCTHHHO
<JIorMH¥ecKoe
BHpaxeHune>

— 1O BO3pACTAHHIO IapaMeTpa
2) For <mapaMeTp uUMKIa> :=
<BHIpaxeHMe 1>
Downto <empaxeHue 2>

Do <onepaTtop>
— 1o yORIBAHHIO IapaMeTpa

Jia 10 TOro, KaKk <jorm-
yeckoe BHIpaXeHue >
CTaHeT HCTHHHBEIM

I{uKa ¢ 3aflaHHBIM THCIOM IOBTOPEHUI HMeeT YIPARIAIONIHE IapaMeTp, 13-
MEHAIOIMANCA ¢ OCTOSHHLIM IIATOM B OIPee/IeHHOM JHANTA30He 3HAUCHHH;
peanus3yercda BCeMH THIIAMHA onmepaTopoB IHUKJIa




Bonpocbkl u 3apaHua

1. TTocTpoiiTe TPACCHPOBOYHYIO TaGIHITY BHITIOJHEHHA MPOTDAMMEL Summa_1
A 3HAYEeHHuA n = 3.
2. CocraBeTe mporpamMMy, 110 KOTOpPO# KOMIBIOTED AECATH pa3 3ampPOCHT
BBOJ JIOOBIX 4YMCENl M B Pe3yJIbTAaTe BBIBEJET CpefHee apupMeTHuecKoe
3HAYEHWE BBEJEHHBIX YHcesJ (MACCHB He HCHOJIL30BaTh). CaenaiiTe Tpm
BapuaHTa OpPOrpaMMbl, HCHOJIb3yA onepaTopbl nukjga While, Repeat m
For.

3. CocTaBbTe HporpaMmy, o0 KOTOPOH KOMIBIOTED HECATh DA3 3aIpOCHT
BBOJ{ IeJbIX YHCEJ M B Pe3yJIbTaTe COODIIHAT, CKOJBKO CDEAH BBEAEeHHBIX
YHCeJ YeTHBIX B CKOJIBKO HEeYeTHBIX.

4. CocTaBbTe nporpamMmy, o KOTOPOH Ha 3KpaH OyjeT BhIBeJeHa Bes Tabuan-
1A YMHOXKEeHHs.

5. YcosepmeHcTBYiiTe nporpammy TablMul (npumep 2 gasHOrO naparpada)
TAKHM 00pa3oM, uTo0bI B pe3yJbLTATE BBIBOAWJIOCE COOOIMIeHHE O
KOJIHYeCTBe TPABHJIBHBIX M HENPABHIILHBIX OTBETOB.

6. YcoeepmeHcTByiiTe mporpammy TablMul rakum o6pasoM, uTOGHI B pe-
3yJibTaTe BBIBOAHJIACE ONEHKA, LIOCTABIEHHAs yueHHKY. Kpurepum ans
BBICTABJIEHUSA OINEHOK NMPHAYMANTE CAMH.

7. Honyunte Tabiuny 3HaveHmit dyHKmuM sinx u cosx Ha orpeske [0, 1] o
¢ marom 0,1 B ciexgyomem Baze:

MporpammupoBaHue LMKIIOB !
€
v
A
Vv
&

x sinx cosSXx
0.0000 0.0000 1.0000
0.1000 0.0998 0.9950

sss see -

1.0000 0.8415 0.5403

8. [lonyyure B BOBPACTAOIIEM TNOPAJKE BCE TPeXs3HAYHBIE YHCIA, B OECsH-
THYHOH 3alMCH KOTOPBIX HET OJWHAKOBBIX MHAPP.

9. 3uauenve QYHKIHH e* (PKCOOHEHTa OT X) PaBHO CXOAAIeica cymme Gec-
KOHEYHOT0 pAfa:

P>

2 3 n
- . X X
e* =1+ 4+ —+_+ ...+ +...
1! 21 3! * nl
ITonyunre pekyppeHTHYIO dopMyny ang crnaraemerx. Menonsaysa omepa-
TOPHEI HHKJIa While, Repeat u For, cocTaBhTe TPH BapHWaHTA NPOTPAMMEI Bbi-
YHCJIeHHUA CYMMBI C 33/aHHBIM YHCJIOM CJaraeMbIX.




MporpammupoeaHne o6pabdboTku nHpopmauum

§ 22
BnoxeHHblie U UTepauvoHHbIe LUKJIbI

Ecau B Tene OJHOTO IUKJIA HMMeeTcs APYrod MUK, TO Takas
CTPYKTYpa aJrOpUTMa HA3LIBAETCHA BJOMKEHHBIMHM INHKJXamu. Paccmor-
pHM 3ajady, MPOrpaMMa pelleHHs KOTOPOH MMeeT CTPYKTYpY BJIO-
JKeHHEIX I[HKJIOB.

TpebyeTca NOTyYHT:> Ha JKpaHe KOMIBIOTepa TabIHIy YMHOMe-
HuA B dopme marpunsl ITudaropa. Biok-cxema anropurma 6yzer cie-

ayroomeii (puc. 3.17).
— x:=1p09 >_‘—
Y

——< y:= 1:109 >—
/ BLIBOR X * ¥ /

Puc. 3.17. Biok-cxeMa aJlropATMa MOJy4YeHUA TAOIHIIB YMHOMKEHHA

3jeck MUKJI 110 TAPAMETPY I BJIOMKEH B IIUKJ 110 mapamerpy x. Ilo-
clIeoBaTeIbHOCTE H3MEHEHUs 3HAYECHWH apaMeTpPOB IMKJIOB TAKafd:

x=1y=12,3,..,9
x=2;y=12,3,..,9

x=9y=1,2,3,..,9




BnoxeHHbie n nTepauuoHHbIe LUKIbI

Taxum o0pasoM, BHEIIHHH LHKJ HMCHOOJIHUTCH 9 pas, a BHYTpeH-
HUi — 9+ 9 = 81 pas. Ha ofuH miar moBTOPDeHHA BHEIIHEro IUKJA
IPOMCXOAHUT ITOJHAA NPOKPYTKA BHYTPEHHErO.

IIpun mporpaMMHpPOBAHMHM BJIOMKEHHBIX NHUKJIOB HCIOJbL3YeTCHA IIO-
HATHE IVIyOMHBI BJOMEHHOCTH. B JaHHOM mIpuMepe Iiy6MHA BIOMKEH-
HOCTH BHYTDPEHHEro IMHUKJIa paBHA eguHuIe. Ecianu OL1 BHYTPH BIOMKEH-
HOTO OHKJAa OBLI ellle OAUH BIOYKEHHBIA IUKJ (HAIpUMep, AJs BhIYHC-
JIeHHs BCEX BapHMAHTOB IEepPeMHOXEeHHUA TPeX COMHOMKHUTeJjei), TO ero
rIyOMHa BJAOKEHHOCTH PABHAJNACH OBl IBYM.

IIporpamma Ha Ilackane nonyuenus marpunsl [ludaropa:

Program MatrPif;
Var x, y: 1..9;

Begin
For x:=1 To 9 Do
Begin
Writeln;

For y:=1 To 9 Do
Write(x*y:3)
End
End.

B pesyabsraTe BHIIOJIHEHHS NPOrPAMMBI HAa dKPaHe MOJIYUHM:

2 3 4 5 € 7 8 9
4 8 10 12 14 16 18
B~ €. 12, 15 18 21 .24 24
B 12 16 20 24 28 32 36
10 15 20 25 30 35 40 45
12 18 24 30 36 42 48 54
1421 28 35 42 49 56 63
16 24 32 40 48 56 64 72
18 27 36 45 54 63 72 81

O o N o0 B W N




MporpammupoBeaHue o6padboTkn uidpopmaumm

B nporpaMme OpHCYTCTBYIOT HEKOTODbIE 3JIEMEHTHI, HE OTPaXXeH-
HEle B O10K-cxeme. B onmmcanun nepemesHbix X, Y HCIOAL30BaH orpa-
HUYEeHHBIH THI: 1. .9, DIOCKOJBKY B JAHHOW 3ajade BeJHYMHBI IPHHU-
MaloT IeJible 3HaYeHHA TOJABKO B 9TOM AuanasoHe. Omeparop Writeln
mepeji HAYAJIOM BJIOMKEHHOrO OMKJIA ofecredmBaeT Nepexol K HOBOi
CTpOKe B Tabiume KaykKJblii pas IpH CMeHe NePBOr'0 COMHOXMKHTEJNs.
B omeparope Write (X*Y:3) JandA BRIBOJA 3HAYEHUA NPOU3BENEeHUSA
mocjie JBOETOYMA MCIOJL30BaH yKasaTenb opmara — 3. 310 obecre-
guBaeT BHIBOJ, 4MCeJ B TPH IO3HUIHHN HA dKpaHe, Ojarojapsa 4yeMmy co-
OTBETCTBYIOIIHE CTOJOIBLI TAOMHIE! PacIoJaraloTcsa CTPOro APYTr IIOX
apyrom. IlepBasi cTpoKa M MepBHIHA cToJbel Ha 3KpaHe — 3TO COMHO-
JKHTEeNIH, 9YTO COOTBETCTBYET cTaHAapTHOMY dopmary Tabmunsl ITuda-
ropa.

HrepanuoHHBIE ITHKJIBI

HrepanmMoHHBIH UK — JTO IHKJ, JJIS KOTOPOTO YHCJIO IIOBTOpE-
HU Tejla OUKJAa 3apaHee HeM3BeCTHO. B MTepamWOHHBIX IHKJIAX Ha
Ka)/JOM IIare BBEIYHCJEHHH NPOMCXOAAT NOCJIEOBATEJbHOE NpHbIn-
JKeHMe M IIPOBepPKa YCJIOBHA JOCTHXEeHHHA MCKOMOro pesyibTaTa. BbI-
XOJi U3 HTEPANMOHHOI0 IHKJIA OCYIIECTBIAETCA B Cly4Yae BBINOJHEHHA
3aJaHHOT'O YCJIOBHUA.

IIpumep 1. CHOBa paccMOTPHM 3a37a4y BBIYHCJIEHHA CYMMBI 4HC-
JIOBOT'O pAna:

1.1 .1 1
1+ —+—+—+...+—+...
1! 2t 3! il

Ho Teneprs ycioBue OymeT TAKHM: B CYMMY HYMKHO BKJIIOYHTH
TOJBKO cliaraeMble, 3HaUeHHEe KOTOPHIX 0OJiblle HEKOTOPOH Majoi
BeanuuHE &. [Ipy sToM moayueHHaAsAs cyMma OyAeT OTIAHMYATHBCA OT
npeeJbHOrO 3HAYEHWsA (KOHCTAHTHI €) HAa BeJIMYMHY, He DONBIIYIO £.

IlockonbKy ¢ VBelAYeHHEeM 3HAUYeHHHA | BeJudyrHa 1/i! ymenbIma-
eTcsa, B CYMMYy HAJ0 BKJIIUYATH BCEe cJjlaraeMble, IIpeAIIecTBYIONue
IepBOMY 3HAYEHHIO, MeHbIIeMy £ BOT ABe mporpamMMbl pelleHMs 3TOil
3a/la4d, UCIOJIL3VIOMHEe MUKJIBI C IPeJYC/JI0BHEM H IIOCTYCJIOBHEM:




BnoxeHHbie n UTepauMOoHHbIE LUKbI

Program Summa 4;
Var E,a,eps: Real; i:Integer;

Program Summa_ 5;
Var E,a,eps: Real; i:Integer;

Begin Begin
Write ('Eps="'); ReadLn (eps); Write('Eps='); ReadLn (eps);
E:=0; i:=0; a:=1; E:=0; 1i:=0; a:=1;
While a>eps Do Repeat
Begin E:=E+a;
E:=E+a; i:=i+1;
1:=i+1; a:=a/i;
ar=a/i Until a<=eps;
End; WriteLn('E=', E,
WriteLn('E=', E, 'Cnaraemeix: ', i)
'Cnaraemux: "', 1) End.
End.

Pemute 3Ty 3ajady, HCOOJB3YA IHKJ ¢ [1apaMETPOM, HENb3A.
HTepanOHHbIE DUKJIBI NPOrPAMMHDYIOTCS IIyTeM HCIOJb30BAHMS
aubo MUKJa-MoKa, A1u00 MUKJIa-10.

B kauecTBe pesyJsTaTa BHIBOAUTCH 3HAYEHHE CYMMEI M YHCJO BO-
mWeAIIHX B Hee cjaraeMblX. BhIlloJIHeHHEe 9THX NPOTrpPaMM [Jis 3Haye-
HAsg £ =108 JaeT B pesyabTaTe: E=2, 71828182, Cnaraemux: 12. Ta-
KHuM 00pasom, 3a 12 moBTOpeHHUI NUKJIA 3HAYEHNE KOHCTAHTHL € IOJy-
YeHO ¢ TOYHOCTBIO [0 8 3HaKOB mocjie 3anaToi. CIIOBO «HTEpaIjiH»
Oo3HaYaeT «npubamskeHnsa». C KaskAbIM IIOBTOPEHHEM IIMKJA BBEIMHC-
JdsgeMas BeJWYHHa OpPHOIMKAJACh K NOpeAeJbHOMY 3HAYEHHIO KOH-
CTAHTEI.

Ilpumep 2. B § 17 6b1s1a paccMoTpeHa 3a/a9a BEIYMCIEHHA CYMMBI
nudp TpexsHA4YHOTO HATYypAJAbHOro uHmcja. Ilporpamma mMesa JHHEH-
HY10 cTPpYKTYpy. IlocTaBuM 3agauy B Gosiee obmeMm BHie: Ajd aoboro
MHOTO3HAYHOI'O HATYPAJBHOI'O YHCIA BBIYHUCIHTE CYMMY BCEX €ero
oudp.

BrigeneEre OUQpP NPOMCXOAHT C TMOMOINBIO OJHOTHIHBIX AeHCT-
BHH: MCNOJIB30BaHUA omepanuil mod ¥ div. O4eBHAHO, YTO HX MOYKHO
«3anUKINTL» . OHAKO YHCJIO NOBTOPEHHM OWKAA OyJeT pasHBIM AJIA
guces pasHol AaumHBEL. IloaToMy aTta 3asada He pemiaeTca ¢ IOMOINLIO
IHUKJIA ¢ 3aJaHHLIM YHCJIOM IOBTOpeHHIH. B TaxkoMm ciaydae B mporpam-
Me MOYKHO HCIOJIL30BaTh JHOO oneparTop nukjia While, auGo Repeat
U HeJib3A — IHKJ ¢ mapaMeTpom For.




MporpammMmuposaHue 06padoTku nHpopmauum

IIporpaMma ¢ HCIOJL30BAHMEM ITUKJA C IIPEAYCIOBHEM:

Program SumCifr;
var X: Longint; Sum: Word;

Begin

Write ('Bregure Lenoe umcno: '); ReadLn(X):
Sum:=0;

While (X>0) Do

Begin

Sum:=Sum + X mod 10; //mpmubBaeBneHme K CyMMe
//Mnanwert uubpE
X:=X div 10 //oTbpacuBanmMe B X
//vMnanwert LudpH
End;
Writeln('Cymma uwudp = ', Sum)
End.

TlocKkoNbKY NpPH Ka)XXJOM MOBTOPEHHMH IHKJIa oT umcaa X orGpa-
chiBaeTCA OJHA MJaAllas mudpa, 3aKOHUYUTH OHUKJ HYX¥HO TOrga, Kor-
na X craHeT paBHEIM Hynw. O6paTHTe BHUMaHHe HA THIILI II€pPEeMeH-
HBIX. Hazo noMEuTE 0 pasHooOpasuu rpynn tunos B [lackane. Hasna-
yeHue nepemMenHod X Tuma Longint JaeT BO3MOMKHOCTE BBOAHTE B
Hee 3HAYEHWs, BKJIOUAIONME A0 NecATH 3HAKOB. [IIA IepeMeHHOH
Sum HasHa4YeH THI Word, IOCKOJBKY cyMMa UMD MoxeT OBITH TOJb-
KO NIOJIOXKHTEJbHBIM YHCJIOM.

CucTemMa OCHOBHbIX MOHATUA

Sl (e s S 1 5
BaoxeBHEI UK — IUKJI, BXOAAIIUA B TEJI0 APYroro (BHEITHET0) IUKJIA.

Ha xaXgoM Iiare BHEIIHEro IHKJA IPOMCXOAHUT IOJHAS IPOKPYTKA BHYT-
PeHHEeTo0 IUKJIAa.

Yem Gonpore riaybuHA BIOKEHHOCTH IIHKJIA, TeM 0oJbIIee YHCIO Pa3 OH BhI-
OONMHSAeTCH.

HTepanHOHHEIA MHKJ — 35TO IMKJ, JJIfA KOTOPOTO YWCJIO MOBTOPEHHH Tena
HUKJIa 3apaHee Heu3BecTHO. MTepamuoHHEIe MHUKIIbI IPOrPAMMHDPYIOTCA C IO~
MoIbio onepaTopoB While u Repeat




BcnomorarensHbie anropuTmMmbel 1 nognporpammbl !

Bonpocbl u 3apaHusa

zo 10, ynosnersopsomux paBeHcTBY: X2 + Y2 = Z2,

2. BelupcnuTe KOJMYECTBO TOYEK € IeJOYHMCJEHHBIMH KOODAMHATAMH, IIO-
mafamiux B Kpyr paguyca R (R > 0) ¢ meHTpoM B HaYajle KOOPAHUHAT.

3. Cmapunnan 3adava. CKOJIBKO MOM¥HO KYIHTE OBIKOB, KODOB M TeJAT Ha
100 py6., ecnu B cymme nomxno 66ITh KymaeHo 100 rosos ckora, a meHa
6erka — 10 py6., neHa Kopossl — 5 py0., neHa Temesxka — 0,5 py6.?

4. Yem oTM4aeTCA UTEPANMOHHBIH IIMKJ OT IHUKJA C 3aJaHHLIM YHCJIOM II0-
BTOpEeHUH?

5. ITouemy 4 [IPOrPaMMUPOBAHUA MTEDPAIHOHHBIX IIMKJIOB HEe HCIIONB3IYeT-
¢ oIlepaTop LUKJA ¢ mapaMeTpom?

6. SanporpaMMupyiiTe HTEPALMOHHLIH HUKJ BEIYHCIEHHA QYHKIOHMHU e* (cM.
samanue 9 us § 21) c TounocTeio &. CaenaiiTe JBa BADMAHTA NPOTPAMMEIL:
¢ nukaamMu While m Repeat. BrimosnuTe BbIuMcieHMd aasg ¢ = 1076,
X = 2 u comocTaBbTe TIONYYeHHEIH Pe3yJbLTAT CO 3HAUYEHHEM CTAHAAPTHOM
GyHEIMN exp (x).

7. CocTaBbTe NPOrpaMMy OIpeJeeHHs KOJIHYeCTBA UYeTHHIX M HeYeTHBIX
nudp B 3a0HCH JAHHOTO HATYPAJIBHOTO YHCA.

8. CocraBpTe mporpaMmy onpezesenus Haubossimeil mudphl B 3aIHUCH JaH-
HOT0O HATYPAJIBHOTO YHCJA.

1. Haiigure Bce sHaueHHA HaTypadbHbIX yucen X, Y, Z us unrepsana ot 1 o

QS

QO

§ 23
BcnomMmoraresibHbie anropuTmMbl
U noarnporpamMmmbi

Emie ofHMM BaKHEHINMM METOZOJIOTHMYECKHM IMPHEMOM CTPYKTYp-
HOT'O NPOrPaMMHPOBAHHA ABIAETCA JeKOMNOIUYUA pPeuLaemoil 3adadu
Ha nodsadaxu — Gollee MPOCTHIE, ¢ TOYKH 3PEHHA MPOTPaMMUPOBa-
HHA, YaCTH HCXOJHOM 3afadyu. ANTOPUTMEI PEIlleHMA TAKHX Hofasagad
HA3BIBAIOTCA BCIOMOTaTeJbHBEIMH AJTrOPHTMAMH.

B asbIKax DpOorpaMMHpPOBAHHA BCIOMOTATeNbHBIE AJITOPUTMEI Ha-
3piBalOTCA moanporpammamu. B Ilackase pasnuuaroTcd JBe PAa3HOBH-
HOCTH IOJNpPOrpaMM: Npoueaypsi u ¢GyHEKIHH. PacCMOTPHM 3TOT BOI-
poc Ha mpuMepe cJeAylolel 3ajadyM: JaHEl ABa HATYPAJIBHBIX UHCJA
a u b. TpebGyerca onpefenuTs HaUGOAbIONH 00MIUIA AeJIHTENL TPeX Be-
au4uH: @ + b, a® + b2, a - b. Banumem sro rak: HOIl(a + b, a? + b2,
a - b).




MporpammMmupoBanne o6padoTkm nundopmaumnmn

Hjes pelleHHms COCTOMT B CJEAYIOIIEM MaTeMaTHUeCKOM GaxTe:
ecim X, Y, 2 — TpH HarypaidbHbIX umeaa, To HOMI(x, y, 2) =
= HOI(HO/I(x, y), z). Unaue roeopa, Hy:xHo Haiith HOJl aAByx Besin-
4ypH, a 3aTeM HOJI moinyyeHHOr0 3HAYeHHA H TPeThero uucia (mompo-
OyiiTe 9TO AOKa3aTh).

QueBHAHO, UTO BCIOMOTATEJBHBIM AJITOPUTMOM [JIA pelleHHsd Io-
CTABJIEHHON 3a/a4y ABJIAETCA AJATOPUTM MOJyYeHHA Hauboabmero ob6-
mero AeJuTeNld ABYX 4YHces. JTa 3ajajda peraeTcs ¢ IIOMOINBI0 AJNro-
purma EBKimja, koropsiil moapo6uo obeysxaanca B 9 kaacce. Hamom-
HUM, 9TO wuAed aJroputMa EBKIWZa OCHOBaHA Ha cJeAyoinei

dopmyie:
M,npu M = N;
HOJI(M,N)={HOI(M - N, N), npu M> N;
HOI(N, N - M),upu N > M.

IlpuBesieM ajropUTM pelIeHHs [OCTABJEHHOH 3asavyu Ha ydeGHOM
AJITOpHTMHYECKOM A3bIKe. AJI'OPATM COCTOHT M3 nponeaypsl « EBxauzn»
¥ OCHOBHOTO aJrOpHTMa «3afadar», B KOTOPOM IIPHCYTCTBYIOT JBa 00pa-
MeHud K Ipoueaype:

npouenypa Esxaua(men M, N, K)
HAY
noka M<>N
HIJ,
ecau M>N
T0o M:=M-N
umaue N:=N-M
BCE
KX
K:=
KOH

aJr 3ajzada

meaxa, b, ¢

HAY
BBOA(aQ, b)
Esknun(a+b, a*a+b*b, c)
Erxknmun(c, a*b, c)
BEIBOA(C)

KOH
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3nece M, N u K asnaworca ¢GopMalbHEIMHE IapaMeTpaM# IIpoie-
nypei. M u N — mapaMeTphI-aprymenTsl, K — mapamMeTp-pesyJbTar.

IIpouenypsr B Ilackane. OcaoBHOE oTinume nponeayp B Ilackame
oT npomeayp B AnropmrmMmueckom sseike (ASl) cocroutr B TOM, uUTO
oponeaypsl B Hacxa.ne OIIMCHIBAIOTCA B paszesyie ONMHCAHWA IIOANIPO-
rpaMm, a B Afl mponenypa ABiAeTcA BHEIIHEH MO OTHOIIEHHIO K BHI-
apiBaloliei mporpaMmme. Temeps mocMOTPHM, KaK pellleHHe IIOCTABJIEH-
HOH 3ajjauu nporpammupyerca Ha Ilackaie.

Program NODI1;
Var A, B, C: Integer;
Procedure Evklid(M, N: Integer; Var K: Integer);

Begin
While M<>N Do
If M>N

Then M:=M-N
Else N:=N-M;

K:=M

End;

Begin
Write('a = '); ReadLn(A);
Write('b = '); ReadLn(B);

Evklid (A+B, A*A+B*B), C);

Evklid(C, A*B, C):

WriteLn('HOO = ', C)
End.

B nanHOM npuMepe o6MeH apryMeHTaMH M Pe3yJbLTATAMH MEKIY
OCHOBHOII IpOrpaMMO# M IPOLEAYPOH NPOHM3BOAHUTCA Uepes mapaMer-
pei. OnucaEne nponeAyphl Ha Ilackajie uMeeT ciaeayoOmai Gopmar:

Procedure <ima npouenmyper> [ (crmcox dopManesHex napaMeTpos)];

<OJI0K>

KpazparHble cKOGKH YKasbhIBAIOT HA TO, YTO COMCOK (hOPMAJIBHBIX
napamMeTpPOB MOYKeT OTCYTCTBOBATE, T. €. BO3MOXKHA Ipoueaypa 6es na-
pamerpoB. IlapamMeTpel MOryT ObITh HapaMeTpPAMH-IIEDEMEHHBIMH H
napaMeTrpaMu-sHadyeHAAMH. IlapaMeTphi-iepeMeHHBIE 3AMHMCHIBAIOTCH
cjiegyiomuM o0pasom:

Var <chnMcoK INEpEeMEeHHEX>: <THUI>
ITapameTphl-3HaUeHNA YKA3BIBAIOTCA TAK:

<CIMUCOK [MNepeMeHHHX>: <THUII>




NporpammMmupoeaHue oopadoTkm nHpopmaummn

Yame BCero apryMeHTHI IPEACTABJISAIOTCA Kak IapaMeTpbl-3Haue-
HHUA (X0TA MOryT GBITH M NapaMeTpaMH-TIepeMeHHBIMH). A s mepesa-
4M pe3yJIbTaTOB MCIOJbL3YIOTCA HmapaMeTphl-nepemenHble. [Iponeaypa B
KavecTBe pe3yJbTaTa MOMKeT IIepelaBaTh B BBHI3BIBAIOINYIO IPOTPAMMY
MHOJKECTBO 3HAUEHWil (B YAaCTHOM cjlydae — OJHO), a MOXKeT M HH Of-
soro. Teneps paccMoTpuM IpaBmia obpalieHHs K mponexype. Obpaine-
HUe K Ipoleaype IpOu3BoAUTCA B (JopMe OmepaTopa Npoueaypsbi:

<yMA nOpouenypr> [ (COMcok (arkTHMYEeCKMx IIapaMeTpoB) ]

Ecam onucaHa nponeaypa ¢ (opMaibHBIMH IIapaMeTpPaM#, TO 00-
pallleHyde K Hell IIPOM3BOAWUTCH ONEepaTopoM IpOIeAyphl ¢ (daxTHdec-
KAMH napamMerpaMi. lIpaBmia COOTBETCTBHUSA MexJIy (HOpPManbHBIMH
¥ (aKTHUeCKMMH [OapaMeTpaMU: COOTBETCTBHE N0 KOJIUYecmaey,
COOTBETCTBHE Nno nociedosamebHOCMU ¥ COOTBETCTBHE N0 Munam.

BzaumogeiicTeue GOPMaJBHBIX H (haKTHUECKUX MapaMeTpPoB Yepes
napaMeTphI-TlepeMeHHbIe HA3LIBAETCA Iepefaveil MO CChIAKe: IIpU 06-
pameHuM K OpoleAype eil mepejaeTcA CChUIKA HA INEPEMeHHYIO, 3a-
NAaHHYIO B KadecTBe (JaKTHYECKOro IapaMeTpa. JTa CChLIKA M MCIOJb-
ayeTcs IPOUeAyPOi AJsA AOCTYIa K 9TOH NmepeMeHHOM.

IIpyroii BapwaHT B3auMoOAeiicTBHA (POPMaJbHBIX H (PAKTHUECKHX
napaMeTpPoB HAas3bIBAaeTCA Iepefadyell mo 3HAYeHHIO: BBIYMUCAAETCA 3HA-
yeHHEe (haKTHYECKOro mapaMerpa (BBIpa)KeHHA), U 9TO 3HAYEHHE IIPH-
CBaMBAETCH COOTBETCTBYIOIIeMY (hOpMajJbHOMY IlapaMerpy.

B paccMoTpeHHOM HaMmH mpuMmepe (opMmansHEIe mapamMeTpsl M u N
ABJAIOTCA NapaMeTpaMH-3HAYEHHAMH. DTO apryMeHThl IPOLmeAypbHI.
IIpu obpalleHHH K Hel mepBbIH pa3 MM COOTBETCTBYIOT 3HAYEHWUA BEI-
paxenmit A + B u abs(A — B); Bropoit pas — C u A*B. Ilapamerp K
ABJAeTCA NapaMeTpOM-IiepeMeHHOil. B Hell mosyyaeTcss pe3yIbTarT pa-
6oTsl mpoueAypbl. B o6oux ofpamieHuax K Ipoleaype COOTBETCTBYIO-
mEM (aKTHYeCKHM napamerpoM spisiercs nepemenHas C. Yepes ary
NepeMeHHYIO OCHOBHASA IporpaMMa II0Jy4aeT Pe3yJbTaT.

Tenepb PacCMOTPHM ApPYroil BapMaHT IPOTPAMMBI, Dellalomei Ty
e 3a7ady. B Hell ucnoassyerca npoueaypa 6e3 napamerpos.

Program NOD2Z;

Var A, B, K, M, N: Integer;

Procedure Evklid;

Begin
While M<>N Do
If M>N

Then M:=M-N
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Begin
Write('a= '); ReadLn(A);
Write('b= '); ReadLn(B);
M:=A+B; N:=A*A+B*B;
Evklid;
M:=K; N:=A*B;
Evklid;
WriteLn ('HOO paBer ', K)
End.

Yrob6s1 pasobpaTbca B 9TOM mpuMepe, Tpebyercs 0o6bACHHTL HOBOE
AJsA HAC DOHATHE: 0o0JacTh AefiCTBUA OMMUCAHMUA.

Obnacrei0 fAelicTBMSA ONMCaHHA JI000r0 IPOrPpaMMHOIO 00BEKTa
(mepeMeHHO#, THIA, KOHCTAHTHI U T. A.) ABJAETCA TOT GJOK, HA KOTO-
PEIH 3TO omHMcaHHe paclpocTpaHsercA. Ecau gaHHBIA GJIOK BJIOMKEH B
Apyro# (moamporpaMma), TO IPHCYTCTBYIOLIHE BO BJIOXKEHHOM OJIOKe
OIHCAHHA ABIATCA JOKaAbHBIMH. OHH AelfiCTBYIOT TOJLKO B IIpefe-
Jlax BHyTpeHHero 6Gyioka. OnucaHus ke, PACIOJIOKeHHBIE BO BHEITHEM
On0Ke, Ha3bIBAIOTCA IJIOGAJBHBIMH 10 OTHOIIEHWI0O K BHYTPEHHEMY
6soxky. Eciu riaobanbHO onMCaHHBIN OOBEKT HMCOOIB3YETCA BO BHYT-
peEHeM 0JIOKe, TO Ha Hero pacmpocTpaHseTcA BHeInHee (IyIobalbHOE)
onucaHmue.

B nporpamme NOD1 nmepemenssie M, N, K aBiaoTcs JOKAJIbHBIMHA
BHYTPH IIpOUEeAypbl; mepeMeHHble A, B, C — ruobansusie. OgHaxo
BHYTPH IIponeaypsl nepemeHHbie A, B, C He mcmoassyiorcsa. CBaAsb
Me:Xy BHEeIIHMM OJIOKOM M mpoleAypoi OCYIecTBIAeTCH depes Iapa-
METDBEI.

B mnporpamme NOD2 Bce mepeMeHHBIe ABAAIOTCH IJI00AJIbHBIMH.
B nponeanype Evklid HeT HE OZHON JOKAJBHOIN MepeMeHHOM (HeT M ma-
pameTtpoB). Ilepemennrle M u N, ucmoiab3yeMble B OPOLEAype, MOJyda-
0T CBOM 3HAYE€HHUs Yepe3 OIepaTop NPHCBAWBAHHA B OCHOBHOM OJI0Ke
[IPOrpaMMEl M H3MEHAIT 3HaUYeHUs B IoAporpaMme. PeayabTaT mOJy-
JaeTcsa B ryiobasbHO nepemMeHHOiT K, 3HAYeHHe KOTOPOM BHEIBOAUTCH HA
sKpaH. 3nech O0OMeH B3HAUEHHAMH MeXKAY OCHOBHOH mIporpaMMoi u
IPOLeAyPOil NPOM3BOAUTCA Yepe3 riaofaibHbie IepeMeHHbIe.

Hcnonb3oBaHue MexaHH3Ma Iepelladyd 4Yepes HapaMeTpsl JejaeT
nponeAypy GoJjiee YHHBEpPCAJIbHOM, HE3aBUCHMON OT OCHOBHOM IIpo-
rpaMMmbl. OZHAKO B HEKOTODPBIX CJAyYadX OKas3blBaeTcA yraoOHee
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HCHOJB30BATh IIepefady 4epes riaobajibHble NepeMeHHBIe. Yale Taxoe
OpiBaeT ¢ NpoueAypaMu, paGoTalmEMH ¢ GOJIBIIMMH O0bEeMaMH WH-
dopmanuu. B sT0l curyanuu riaobajbHOEe B3aMMOJeHCTBHEe SKOHOMHUT
naMATh KOMIOBIOTEDA.

@yaxuun. Teneps BHIACHHM, 9TO TaKoe IoJAIporpaMMa-GpyHKIHA.
O6b1yHO (GYHKIMA HCIONB3YETCA B TOM CJIydae, KOrjia pe3yJbTaToM
paboThsl MOANPOrpaMMBI JOJIYKHA OBITH CKAJNApPHAA (IpocTas) BeJIUYH-
Ha. Tun pesyasTaTa HassiBaeTcd THIOM (QyHKENUH. PopMaT ONHCAHHA

GYHKIUH CIeAYIOHii;

Function <umMsa o¢ysHrumm> [ (<cnmcox ¢QopMasibHHX
napameTpoB>)]: <Tun QyHKUUM>;
<Bnox>

Kak u y npouenypsl, y GyHKIHHA B ciucKe (POpMaNbHBIX DapaMeT-
POB MOTI'YT IPHCYTCTBOBATE apaMeTphI-TIePeMeHHbIe H ITapaMeTphI-3Ha-
yeHua. Bcé aro — aprymenTtsl dyakuuu. IlapaMeTpel Boobme MoOryT
OTCYTCTBOBaThb, €CJM APIYMEHTHI NepejaloTcA II00aabHo.

IlporpaMMma pelieHHsI pACCMOTPEHHOH BbIIle 3aa9d C HCIOJb30-
paHueM QyHKUUH OyJeT BHIIVIAJEThH CIeAVIOMHAM obpa3oM:

Program NOD3;
Var A, B, Rez: Integer;
Function Evklid(M, N: Integer): Integer;
Begin
While M<>N Do

Else

Evklid:=M

End;

Begin
Write('a '); ReadLn(d);
Write('b = '); ReadLn(B);
Rez:=Evklid(Evklid (A+B, A*A+B*B), A*B);
WriteLn ('NOD paren ', Rez)

End.

W3 npuMepa BHAHO, UYTO Teo (PyHKIHH OTJHYAETCA OT TeJa Ipo-
OeAyPEl TOJBKO TeM, 4UTO B (PYHKUUM pe3yibmam npuceéausdemcs
udenmuguramopy ¢pyurxyuu: Evklid:=M.
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O6pamesre K QYHKIMHA ABJAETCA ONEPAHAOM B BhIpakeHnH. OHO
3amHCEIBAETCA B cleaywoineit gopme:

<mMa byHKUMM> (<cnmMcok QaKTMYEeCKMX apaMeTpoB>)

IIpaBuia COOTBETCTBHA MeMKAY (POPMaNbHBIMH H (QaKTHYECKHUMHU
napamMmerpaMu Bce Te Ke. CpaBHHMBAs NpPHBEJeHHEIe BEIIIe MpOTpPaM-
MBI, MOYKHO CA€eJIaTh BBIBOJ, 4TO mporpamMma NOD3 mMeeT OmpeesieH-
Hble NpPEeHMYIIecTBa mepes ApPyruMyA. PYHKOHA IIO03BOJAET IMOJYYHTH
pesyabTAT NYTEM EBBINOJHEHUS OTHOTO OlepaTopa NpPHCBAMBAHUA.
31ech Tak:xkKe HIIIOCTPUPYETCS BO3MOXKHOCTE TOTO, 4TO (paKTHUYECKHM
apryMeHTOM IpHu ofpalleHHH K (QYHKIHN MOKeT ObITh aTa e QyHK-
Hd.

ITo npasunam craszapra Ilackaina, BO3BpPAT B BBISBIBAIONIYIO IIPO-
rpaMMy W3 OOAIPOrPAMMEI IPOMCXOAUT, KOTZA BBINOJHEHHE MOAIDPO-
rpaMMEI JOXOOHUT 40 ee KoHua (mocaenHuil End). OgHaKO B COBpEeMeEH-
HBIX Bepcuax Ilackals ecTs CPeACTBO, IMO3BOJIAMOINEe BBEIMTH H3 IOJ-
mporpaMMmbel B Jil00OM ee MecTe. ITO oIepaTop-npoueaypa Exit.
Hanpumep, GYHKIHIO ompeleieHHA 0OoJbOIero M3 ABYX NAaHHBIX Be-
IIEeCTBEHHBIX YHCEJI MOYKHO OIIHCATH TAaK:

Function Max (X, Y: Real): Real;

Begin

Max:=X;

If X>Y Then Exit Else Max:=
End;

Momudmuuposanubii anroput™ Eskiamna. [logmporpaMmy ajirOpuT-
ma EBKJMJa MOXXHO COCTAaBHTHR HMHAYE, €CJIM BOCIIOJIL30BATBCH OIepa-
mueii mod (moJiydeHHe ocraTKa OT jeleHHs), umeromeiics B Ilackane.
Wnes anropuTMa NCXOAUAT U3 CIPABEAJIMBOCTH CIeAyIOIIHX DaBEHCTB:

M,upuN =0;

S {HOI[(N, Mmod N), mpa N #0.

B Takom canyuae pyErnuio Evklid MOMHO ImepenHucaTh TakK:

Function Evklid(M, N: Integer): Integer;
Var R: Integer;
Begin
While N<>0 Do
Begin R:=M mod N; M:=N; N:=R End;
Evklid:=M
End;
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MNporpammuposanue o6paboTku nHdopmaunn

CuctemMa OCHOBHbIX NOHATUIA

ITponexypsr

DyEKIHK

Pesyabrar — aw60e wucao senunun
Onucanue:

Procedure <uMa npouenyper>
[ (cicox dopmanbHEX

PeasyasTar — 0dna senuvuna
Ounucanmue:
Function <mmsa QyHKLUMM>

[ (<cnucoxk dpopmanbHEIX

napameTpos) ] ; napaMeTpoe>) ] :
<BJIOK> <TUN QYHKLUMM>;
<Biok>

Obpamesue — onepand
sbzpa.wcenu.n:

O6pamenue — onepamop
npouedypuL:

<MMsA NpoUenype>|[ (cnmucok
baxkTHMUEeCKMX NapaMeTpos) ]

<uMa QyHKUMM> (<CMMCOK
baxkTHYeCcKMX NapaMeTpoR>)

ITapameTps! nognporpamMmm

ITapameTphi-iepeMeHHEBIE ITapaMeTpEI-3BHAYEHHS

Onucanne: Onucanme:

Var <cnumcox NepeMeHHBIX> 1 <THI> | <CNUCOK nepeMeHHBIX>: <TUI>

DaxTHIECKHE TapaMeTpPhI:
BbLPANCEHUA

DaxkTHYECKNE TapaMeTphI:
nepemeHnHbvLe

@ Bonpocs! u 3apaHuns

1. [Ins 9ero UCHOJL3YIOTCS IOATPOTPAMMEI?

2. B ueM pasnuude MekAy NpoHenypaMy u GyHKIHAME?

3. Kakue cymecTByOT ciioco0nl mepefadr AaHHBIX MeXKAY IOAIPOrpaMMoit
H BBIBBIBAIOINEH ee MporpaMmmon?

4. CocraBbTe NPOrpaMMy BBIYHCJCHHS IJIOIIAAM KOJBIA 10 3HAYEHUAM
BHYTDEHHEr0 ¥ BHEIIHero pajuycoB, HMCIOJL3YSA HOAUPOrPAMMY BEIUMC-
JIeHUsA TIOIAAH Kpyra (JBa BapHaHTa: ¢ IPOIEAYPOl U ¢ DYyHKIUeik).

5. CocTaBbTe mpOrpaMMy CIOMKEHHUS ABYX NPOCTHIX Apobeii. PesyasraTr mos-
s#eH OBITE HecOKpAaTHMOH Apo6bio. McmosbayiiTe HOAIPOrpaMMY BEIYHC-
aenusa HOJI mo anropurmy EBkimzna. Ilpocras npo0s 3agaerca AByMA me-
JBIMHM YHCJIAMM: YHCIHTEIeM U 3HAaMeHaTeseM.

v
Vv




MaccuBbi

6. Ilo KoopzuHATAM BEePINHH TPEYroJLHHKA BHEIUHCIHNTE €ro IepHMeTp, HC-
NOJB3YHA MOANPOrpaMMY BBEIYMCIEHUA AJHHEL OTPE3KA MEMXAY ABYMHA TOY-
KaMu.

7. Dansl Tpu nensrx yucna. Onpefenure, y KOTOPOro U3 HUX OoJbIe cymma
nudp. IMogcuer cymmsel nudp opraHuUsyiiTe Yepes MOANIPOrpaMMy.

§24
Maccugbl

MaccusoMm B IIackayie HagBIBAIOT IEPEMEHHYIO BeJINYHUHY Peryisap-
HOT'O THIIA.

PeryasapHbiii THII — 3TO CTDYKTYPHBIA THUN JaHHBIX, IpPeACTABIAIO-
mux cofoi COBOKYNHOCTE IPOHYMEPOBAHHBIX OJHOTHUIIHBIX BEJIMYUH.

Onucaane MAcCCHBOR. [lepeMeHHAA DETyJISPHOTO THIA ONHCHIBAET-
csA B pasfese ONUCAHUA NEePeMeHHBIX B clefylolneil dopme:

Var <unmeHTupmxaTOp>: array[<Tun uHgexca>]
of <THMN KOMIOHEHTOB>

B nanHOM ciydyae KBaJpaTHbie CKOOKH — 3T0 o0a3aTebHEIE CHM-
BOJIBI, KOTOpBIE HA3BIBAIOTCA HMHIeKCHBIMH cKoOkamu. Hame Bcero B
KadecTBe THIIA WHIAeKca ymnorpebiserca orpanwdeHHbid Tuin. Hanpu-
MEep MACCHB BelleCTBeHHBIX 4uces, XpaHAmMuWN 12 3madyeHH# cpenHe-
MeCAYHBIX TEMIIEPATYP B TE€YeHHE rofa, ONHIIeTCH Tak:

Var T: array(l..12] of Real;

Onucanue MaccHBa ONpeesifeT, BO-TIEePBHIX, PasMellleHHe MacCu-
Ba B MaMATH, BO-BTOPBIX, IpPaBHJa ero NaJbHelnlero ymnorpebieHuA
B IIpOTpaMMe.

OneMeHT MAacCcHBa HASHTH(MHIUPYETCA B BHIAE NEePeMeHHOH C HH-
JeKcaMu:

<MOSHTUOMKATOP MAaCCHMBAa> [<MHIOEKCH 3JIeMeHTa> ]

IInsi oZHOMEPHOTO MAacCHBa MHAEKC — 3TO OZHO 3HadeHHe. s
MHOTOMEPHBIX MACCHBOB MHJAEKC — MHOXECTBO 3HaUeHHH. B KauecTBe
HHJEKCA MOKeT ynorpebiaTbedA Jr0b0e BHIpAMKEHHE COOTBETCTBYIONIIE-
ro Tuna. Hanpumep, Oisa 2JIeMEHTOB MacCHBA TeMIepaTyp BO3MOXKHBI
ob6ozmavenwma: T(5], T[(k], T[i+j], T[m div 2].




Mporpammupoeanue o6padboTkm nHdpopmauumn

IlocnenosarensHbie 9JIeMeHTHI MACCHEA DACIOJIATAIOTCA B HOCie-
AOBATENbHBIX A4Yedkax nmaMATH (T[1], T[2] u T. A.), IpHYeM 3HaYe-
HHSA HHJIEKCa He JOJI’KHBI BEIXOJHTE 3a AAANAas30oH 1..12,

Tun mazexca MoKeT OBITh JI0OBIM CKANADHLIM HOPAAKOBEIM TH-
moMm, Kpome Integer. Hanpumep, B mporpaMMe MOTYT HPHCYTCTBO-
BaTh CJHeAYIONIHE OIIACAHMA:

Var cod: array([Char] of 1..100;
L: array[Boolean] of Char;

B Takoii mporpaMme JOIyCTHMBI CleAyIOIIHe 0o0O3HAYEHHS HJle-
MEHTOB MACCHBOB:

cod['x']; L[truel; cod[chr(65)]; L[a>0].

B HexoTopbIX ciayuasx ObiBaeT yao0HO B KadecTBe MHIEKCA HC-
IIOJIB30BATH HEDE‘IHCJIHMHﬁ THII. Hanpmuep, JaHHbIe 0 KOJIHYecTBe
VIEHHKOB B 4YeThIpeX [AeCATHIX KJjaccaX OJHOH NHIKOJEI MOTYT Xpa-
HUTHCA B CJHeAVIOIIeM MacCHBe:

Type Index = (A, B, C, D);
Var class 10: array[Index] of Byte;

U ecnu, sanpumep, snemenT class 10[A] paBeH 35, To 8To O3Ha-
qaeT, uTo B 10A rmacce 35 denmosex. Takoe HHAEKCHPOBaAHHE YIIYYIla-
eT HAIVISIAHOCTh IPOrPAMMEL. '

YacTo CTPYKTYPHOMY THUNY IIPHCBAMBAETCH UM B pasjele THIOB,
KOTOpOe 3aTeM MCIOJIb3YeTCH B pasielie ONHCAHHUSA IepeMeHHBIX.

Type Masl = array [1..100] of Integer;
Mas2 = array [-10..10) of Char;
Var Num: Masl; Sim: Mas2;

Ho cux nop peusr muia o6 OJHOMEDHBIX MACCHBAX, B KOTODPBIX
THIIBI 2JIEMEHTORB CKaJIAPDHEIE.

Muoromepssriii Mmaccue B Ilackasie TpakTyeTcda KaK OJHOMEPHBIH
MACCHE, THII 3JIEMEHTOB KOTOPOrO TAK)Ke ABJIAETCH MaCCHBOM (MACCHB
MAacCHBOB).

B xadyecTBe mpmmepa paccMOTpHM Tabaumy ¢ HHDOpMamuel
0 cpefHeMecAYHBIX TeMmMmeparypax 3a 10 ger, sanpumep ¢ 2001 mo
2010 rox. OueBuaHO, IJA 3TOT0 yAoOHA NPAMOYrojibHAsi (AByMepHas)
Tabnuma, B KOTOPOH CTOJOOEI COOTBETCTBYIOT MecAllaM, a CTpo-
KH — rojam.




Maccussi

Mecs
1 2 3 4 5 6 7 8 9 |10 | 11 | 12
2001 |-23|-17|-8,4|/6,5| 14 (18,6 | 25 | 19 |12.3|5,6 |—4,5/-19
2002 |-16|-8,5/-3,2|7,1| 8,4 (13,8(28,5| 21 6,5 | 2 |-13|-20

Tox

2003 |-9,8/-14|-9,2 (4,6 |15,6| 21 |17,8| 20 |11,2|8,1 |-16|-21

.. ... CREEY ... ... .. .. CRC CREY

2010(-25|-9,7|-3,8|8,5|13,9|17,8(23,5|17,5| 10 | 5,7 |-14|-20

Hdina obpaboTrkm Takoil Tabimiel B mporpaMMe cieAyeT OmHcaTh
MAaCCHB:

Var Tabl: array[2001..2010] of array(l..12] of Real;

Bor npuMepsl 0603HaYeHUA HEKOTOPBIX 3JIEMEHTOB 9TOIO MacCHBa:

Tabl[2001][1]; Tabl[2005]([10]; Tabl[2010]([12].

Oauako yaige ynorpebiasieTrca Apyras, SKBUBaJeHTHaA ¢opma oo-
3HaUYeHH A 2JIEMEeHTOB IBYMEpPDHOI'0 MacCHBa:

Tabl[2001,;1])s  Tabl[2005,10]; -Tabl [2010;12].

Ilepemennaa Tabl [2001] ofosHadaeT BCIO HNEPBYIO CTPOKY Tabau-
obl, T. €. Bech MaccHB Temiepartyp 3a 2001 rox. IIpyrum sKBuBaJIeHT-
HBIM BAapMAHTOM NPHUBEAEHHOMY BBIIIE ONMCAHWIO ABISETCH CIEeNyI0-
miee:

Type Month = array [l1..12] of Real;

Year = array [2001..2010] of Month;

Var Tabl: Year;

Haubonee kpaTKHil BADHAHT ONMCAHNA JAHHOI'O MACCHBA TaKOM:
Var Tabl: array(2001..2010, 1..12] of Real;
I'Ipo,monmaa IO aHAJOTHH, MOXXHO OIpeaesiuTh TpGXMBpHHi“I Mac-

CHB KaK OJHOMEPHBIH MAaCCHB, y KOTODPOI0 3JIeMeHTaM¥ SHBIAITCH
AByMEpHEIE MAacCHBBEI. BOT IpuMep OMHMCAHHWS TPEXMEDPHOI'0 MacCHBa:

Var A: array(l..10, 1..20, 1..30] of Integer;




MporpammupoBanue o06paboTku nHpopmaumun

9ro maccus, cocroamuit u3 10 - 20 - 30 = 6000 mennrx umces u
saHuMamui B mamata 6000 - 2 = 12000 6aiiros. B Ilackane Her
OorpaHUYeHHA CBepPXY Ha pasMepHOCTh MaccuBa. OmHAKO B KakJoil
KOHKDeTHOH peanmsanum Ilackans orpaHHuuBaercs o6beM NaMsaTH,
BeIfieniieMblrii mox MaccuBel. B Typ6o Ilackasie aT0 orpanndYeHne paB-
Ho 64 kumobaiiTam.

Ilo amanoruu ¢ MaTeMaTHKON OJHOMEDHBIE UMCJIOBHIE MACCHBEI
YACTO HA3BIBAIOT BEKTOPAMH, a JABYMEDHBIE — MATDHIIAMH.

B Ilackase He gonyckaeTcs ymoTpebjieHHe AUHAMHYECKHX MACCH-
BOB, T. €. TAKHMX, pasdMep KOTOPLIX OIpeAe/seTcA B IMPOIEcce BHIIOJ-
HeHHA. V3sMeHeHMe pasMepOB MACCHBA IPOMCXOLHUT Yepe3 U3MeHeHHe
B TeKCTe IpPOrpaMMEBI M NOBTOPHY KoMnuasnuio. laa ynpomeHmns
TAKHUX M3MeHeHHIl yJo0HO oInpeAeNATh MHIEKCHEIE IMapaMeTphl B pas-
Jejle KOHCTAHT:

Const Imax = 10; Jmax = 20;
Var Mas: array[l..Imax, 1..Jmax] of Integer;

Teuepl: AN N3MEeHeHHs pa3MepOB MaccHBa Mas M BCeX OIeparo-
POB mporpaMMBl, CBA3AHHBIX C 3THMM padMepaMH, JOCTATOYHO OTpe-
AaKTHPOBATE TOJNBKO OHY CTPOKY B IporpamMMe — paslieJl KOHCTaHT.

JleiicTBHMA HaJg MAacCHBOM KaK eQHHBIM IeabIM. Takue melicTBHA
JOIYCTUMEI JIMIIE B ABYX CIAYUYASX:

» IpUCBaUBaHHME 3HAUYEHWIH OJHOTO MACCUBA JAPYIOMY;

+ IpHMeHeHHe K MacCHBaM ONepanuii OTHOIIEHHUA «DaBHO»,
«He PABHO».

B o6oux cayuasx MaccuBBI JO/KHBI MMETh OAWHAKOBBIE THIIBI
(THO MHAEKCOB M THN 3JIEMEHTOB).

IIpumep 1

Var P, Q: array([l..5, 1..10] of Real;

IIpu BEImMOJIHEHUH OlNlepallMi IPHUCBAUBAHHUA

P:=

BCe 3JIeMeHTEI MaccHuBa P CTaHyT PaBHBIMH COOTBETCTBYIOIIIHM B3JIe-
MeHTaM Maccusa Q.




MaccuBbi

IIpumep 2

Kax yie ormeuasioch, B MHOIOMEDHBIX MacCHBaX IepeMeHHa#d C
HHJIEKCOM MO}KeT 0003HAUaTh NeNblii MaccHB. Torza eciad MacCHUB
Tabl onucaH Tak:

Type mas = array [1l..12] of Real;
Var Tabl: array[2001..2010] of mas;

1 B HeM Tpebyercsa mauHele 3a 2009 ron chmenaTh TAaKMMH Ke, KaK 3a
2001 rox (meBATOM CTPOKE NPHCBOMTHL 3HAYEHME NEPBOHM CTPOKH), TO
3T0 MOYKHO CAEJATH ONHHM IIDUCBAWBAHHUEM:

Tabl[2009] :=Tabl[2001]

A ecan HYyAHO IIOMEHATH MecTaMM 3Ha4YeHuA 3THX CTPOK, TO 3TO
JejiaeTcd Yepes3 TPeThIO IePpeMeHHYIO TOrO e THIIa:

P:=Tabl [2009]; Tabl[2009]:=Tabl[2001]; Tabl[2001]:=P;
rge P onmMcaHa Tak:

Var P: mas;

Beox M BBIBOJ MACCHBOB IIPOM3BOAATCA IIOKOMIIOHEHTHO. BoT
IIpPHMepPHI BBOAA C KJIABHATYPHI 3HAUEHHIT OZHOMEDPHOTO H JBYMEPHOTO
MacCHBOB:

For I:=1 To 12 Do
ReadLn (T[I]):

For I:=1 To Imax Do
For J:=1 To Jmax Do
ReadLn (Mas[I, J]):

3xecks Ka)kaoe cleAyioilee 3HaueHHe OyAeT BBOAHUTHCA C HOBOH
CTpoKH. [l IOCTPOYHOrO BBOJA MCIOJB3yeTcs oneparop Read.

AHaJIOrM4YHO B IUKJE [0 HHASKCHON IIepeMeHHOH OpraHu3yeTcs
BBEIBOJ] 3HAYEHHII MaccHBa Ha sKpaH. Hampumep:

For I:=1 To 12 Do Write(T[I]:8:4);

Hanomaum, yro Moguduxarop dopmara 8:4 o3HauaeT BLIBOJ UHC-
Ja B hopmaTe ¢ pHUKCHPOBAHHON TOUKOMH B 8 mMo3MuIuAX, U3 KOTOPBIX
B 4 mocJeHUX MO3UIHAX pasMenaeTca ApodHAasa JacThb.




NporpammupoBaHue o6paboTkm nHpopmaymm

Cneapyomuii pparMeHT OporpaMMEl OPraHHU3YET IOCTPOYHBIN BhI-
BOJ{ MATPHIIHI HA 9KPAaH:

For I:=1 To Imax Do
Begin
For J:=1 To Jmax Do
Write (Mas[I,J]:6);
WriteLn
End;

Ilocme BEIBOZA OuYepenHOM CTPOKHM MAaTPHILI olepaTrop Writeln
Oez mapaMeTpOB HepeBeJeT Kypcop B Hadajo HOBOi crpokH. Ciepyer
3aMEeTHTE, 9YTO B IIOCJIeJHeM NpHMepe MAaTPHIa Ha dKpaHe OyzeT mosuy-
YeHa B €CTEeCTBeHHOH (opMe IpAMOYroJbHOH TabnHOEel, ecad Jmax He
npeBsimaer 12 (mogymaitite mouemy).

Cucrtema OCHOBHbIX NMOHATHUA

MaccHB — TlepeMeHHAas BeJIHYAHA PEryasapHOro THIA

PeryaapHsii THO — CTPYKTYDPHBIH THI JAHHBIX, IPeACTABIAOIUX coboi
COBOKYIIHOCTh IPOHYMEPOBAHHBIX OJHOTHIIHBIX BeJIMYHH

Onucanne MaccHBa Hpaermrdurkanna 23IeMeHTOB MAaCCHBA
Var <umeHTudukaTop>: array <UIEeHTUPMKATOP MacCHUBa>
[<Tun uugexkca>] of [<MHOeKCcH 27eMeHTa> |
<TUIl KOMIIOHEHTOB> JI15 OfHOMEPHOTO MACCHBA HHIEKC —

<Tun wuHAOekca> — 000l NOpAA- | O4HO 3HAYEHHe, JJIA MHOTOMEDHOTO
KOBBIH THII, KpOMe integer; THI | MACCHBA — MHOXKECTBO 3HAYEHMI
KOMIIOHEHTOB — /1060 mnpocToit
HJIH CTPYKTYPHBIH THIT

JlelicTBHA HAJ MACCHBOM KaK eITHHBLIM IeJbiM

IIpucBavBaHMe OAHOTHIIHBIX OTHONIIEHUA «PABHO», «He PABHO» JJIA
MAacCHBOB OOJHOTHIIHBIX MaCCHBOB

BBOJI/ BBIBO MACCHBOB IIDOM3BOJHUTCA NOKOMIIOHEHTHO




OpraHn3auuvs BBOAA U BbIBOAA AaHHbIX

Bonpoce! u 3apnaHua

1. Yro Takoe perynsapHsii Tun gasaeix? Yro Takoe maccus?

2. Kakue THORI JONYCTHUMBI AJIA HHAEKCOB MaccuBa?

3. Kak B ITackane TpakTyeTcs MHOrOMEPHHIH MACCHB?

4. Kakue JefCTBAA MOM(HO BEINIOJHATE HAJ MACCHBOM KAaK eIUHBLIM IeJbiM?

5. lan BexTop {2;}, i = 1, ..., 50. CocraBeTe mpOrpaMMy BBOAA SHAYEHHIH
H BBEIUHCJEHHA JJIHUHEL 5TOr0 BEKTOpA IO cleayiomei dopmyne:

L=‘\{zlz+z§+...+_é_;.

6. ann1 spauenna maccusa {a,}, i =0, ..., 10 u nmepemennoi x. CocraBbTe
oporpaMMy BBIYHCJIEHHA ajredpamdeckoro maorodnesa 10-i cremeHm 1mo

dopmyae I'oprepa:

e coacxeo N

a2 0+ agx¥+ et ay= ((...{B5x + ag)x + ag)x + ... +a,)x +ay,.

§ 25
Opranmnsauusa BBOAA U BbIBOAA AAHHbIX
C ucnosnb3oBaHuem pannos

Jdo cux mop MBI NPOrpaMMHPOBANIH BBOJ HCXOAHBIX JAHHBIX
C KIaBHATYpPBhl M BBIBOJ Ha dKpaH MoHHTOpa. Kaxk ObLIO ckasaHO
B § 17, BBOAOM/BBIBOJIOM HasbIBaeTcA OOMEH NaHHBIMH MEXAY omepa-
THBHOH NaMATBHIO M JIOOBIMHM BHENIHMMH YCTPOMCTBAMH, B TOM 4YHCJE
ycTpolicTBaMM BHeNIHeH NaMATH: MAarHATHBIMHM H ONTHYECKHMH IHC-
KaMu, hieni-HaKONUTeJIAMHA.

HWndopmanms Ha BHEIIHHMX HOCHTENAX XpaHuTca B daimax. Ilo
thopme xpaHeHHA NaHHBIX (Qaiabpl OBIBAIOT MUNUIUPOSAHHBLIMU, He-
MUNU3UPOBAHHBIMU W MEKCMO8biMU. B THIU3HPOBAHHEIX W HETHIIM-
3UpOBaHHEIX (halnax AaHHbLIE PA3/IMYHBIX THIOB XPaHATCA B TOM Ke
dopmare, 9TO ¥ B onepaTHBHOM nmamaTu. CiemoBaTesIbHO, IPH YTEHHHA
¥ 3allACH B TakWe (ainbl JaHHBIe KONHUPYIOTCH, He H3MeHdAs o0bema
u (QOpMEI cBOEro mnpejcTaBiieHHsaA. B TeKcTOBBIX (hailax HaHHBIE Xpa-
HATCA B CHMBOJbHOM ¢opmare. IloaTomy mpu BROae (YTEeHHH) dHCcesd
13 TeKcToBOoro (aiina mpomcxoguT npeobpasoBaHHe HX IpeJCcTaBJie-
HUA U3 CHMBOJIBHOH (hOPMEBI B hOPMY HX BHYTDPEHHErO IpPeACTABJIEHUSA
(c duxcHpoBaHHOM HJIH ILIaBalOINed sanAToi). A npH BeIBOAE (3aIru-
CH) UYHCeJl B TeKCTOBHIH aiin oHM mpeobpasyioTcs W3 BHYTPEHHeHR
(GOpPMBEI B CUMBOJIBHYIO.

Hanee MBI 6yZeM HCIIONB30BATE TOJNBKO TEKCTOBLIE (haMibl.




NMporpammupoBaHue o6pabdboTkn nHpopmaunm

TexcroBrie daiiasl

Texcroseiii Gaitn — wunHaubosee uyacTo ynorpebisemMas pasHO-
BHIHOCTE (hailyioB. YcTpoMcTBa BBOJA C KJIABHATYPHI M BBEIBOAA HA JK-
paH paboTaloT TOJNBKO ¢ TeKCTOBBIMU (haiinamu. Daiinel, cogepixanine
TeKCcThl IporpaMm Ha Ilackase W Apyrux A3BIKAX IIPOrpaMMHPOBA-
HHfA, ABIAITCA TEKCTOBRIMH. Pasnmnumas AOKyMeHTanus, uH(bopMa-
nusi, nepejaBaeMas MO KaHaJaM 3JeKTPOHHOH CBA3HW, — BCE 3TO
TEeKCTOBBIE (DAiIEIL.

Cogepaxumoe TekcToBOrO (haiilia npeacrasiseT coboil CHMBOJNBHYIO
MOCJIeNOBATENILHOCTL, PasfelieHHYI0 Ha cTpoxH. Kajas crpoxa 3sa-
KAHYWBAETCHA clenualbHbBIM npusHakoM EOLN (end of line — xoHer
cTpoKkHn). Becws daiin saxamumsaerca npusHakom EOF (end of file —
KoHeq (paitna). CxemMaTHuecKH 3TO BBITJIALUT TaK:

S| & || Sy |EBOLN| 8 | & | o | Sz |EOLN| ... |EOF

3aeck S; o6osHadaer i-if cuMBOA B cTpoKe. Kaablit cuMBOJI IIpea-
craBjieH Bo BHyTpeHHeM Koze (ASCII) u samumaer 1 Gaiir. IIpmsmak
EOLN cocTouT u3 ABYX 0QHOOGANTOBBIX ynpaeasaomux kogoe: CR (xoz
ASCII — 13) — BosBpar kK Hauany crpoxku ¥ LF (xox ASCII — 10) —
nepesof CTpPoKH. IIpu BEIBOJE COAEDKHMOTr0 TeKCTOBOro daiijia Ha aK-
paH uiau Ha neuath npusHak EOLN obecnmeuwBaeT BH3yaJIbHOE pasze-
JIeHHWe CTPOK: IMepeXxoJ K IIPOJOJKeHHIO BHIBOJA ¢ HOBOI CTPOKM.

TexcTOBBIH (haiin MOMKHO CO3JATH MJIH NpPeo0pa30BaTh ¢ MIOMOMILIO
TEeKCTOBOTO pefaxTopa. Ero Mo:XHO mpocMOTPeTh Ha 3KpaHe MOHUTODA
UM pacnedaTaTh Ha IPHHTEpE.

Brox u3 TexcroBoro daiina

Hcxonubie gagHpie MOryT OBITH 3apaHee NOJATOTOBJIEHEI B (aiine ¢
IOMOINBI0 TEKCTOBOIO PeJaKTOpa M COXpaHEeHBI HA JAWCKe IIOJ ompeje-
JIEHHBIM MMeHeM. BBOJ MCXOAHBIX HAaHHBIX H3 (paiija NPOU3BOSUTCH
ABTOMATHUYECKH, ¥ IIPH 3TOM He IPOMUCXOAUT 3A[ePKKH BBHIIOJHEHHA
IporpaMMbl, KaKk IPH KJIaBHATYPHOM BBOJE.
st opraEM3any BBOLA AAHHBIX U3 TEKCTOBOro (aiina ciaenyer:
s+ 00BABHUTEL B MpOorpaMMe MepeMeHHYIO ¢ THNOM Text (0OHa HAa3EI-
BaercA (aiinoroil nepeMeHHOI1);

« cBsaA3aTh (GalIOBYyI0 IIEpEMEHHYIO ¢ (hailioM BHEINHeH IIaMATH, COo-
IepsKaluM HCXOAHEIE NaHHbIe, ¢ IIOMOIIBLIO onepaTopa Assign;

o OTKPBITE Qailyl NJisg YTeHHs ¢ IOMOIIBIO IPOIEenypel Reset;




Oprannszauus BBOAA U BbIBOAA OaHHbIX

® OCYIIEeCTBHTH YTeHHe M3 (haiija ¢ MOMOIIBIO OMEpPaTopoB Read
unn ReadLn;

® 3aKpBITE (Al ¢ MOMOIIBLI0 onepaTopa Close.

IIpumep 1. B rexcroBoMm daiine ¢ mumenem abe.txt xpansaTcs nate
4uceJI, pasfieIeHHBIX Ha ABE CTPOKM:

249D 3.1 4.0
0.7 1:5

B cnepyiomeil nmporpaMMe OpraEM30BaH BBOJ STHX NAHHEIX B Be-
IecTBeHHEIe IIepeMeHHEbIe a, b, c, d, e.

Var a, b, ¢, d, e: Real;
FD: Text; {Onucanue ©ainoBoi NepeMeHHOM }

Begin
Assign (FD, 'abc.txt'); {nepemenHaa FD cBA3HBaeTCH

c ¢ainom abc.txt}

Reset (FD); {dain oTkpeBaeTca OId UYTEHMA C ero Hayanal
ReadLn (FD, a, b, c); {ureHue neprBom cTpoku odamnnal
ReadLn (FD, d, e);{4uTeHMe BTOPOM CTPOKM Oaiinal
Close (FD); {pazpemaercsa cBa3b nepeMeHHoOi FD ¢  odarmom}

3peck FD — (aitsoBasa mnepeMeHHas. Assign, Reset, ReadLn,
Close — omepaTopksl oOpanieHNud K CTAHAAPTHLIM IIDOLEeAypPaM, HMelo-
UM caefyoomue (hopmarsr:

Assign (<dpamnoeas nepeMeHHadA>, <uUMA oOaia>)
Reset (<parnoepas nepemeHHad>)

ReadLn (<damnoeasa nepeMeHHas>, <CIMCOK BBOIA>)
Close (<pannmoras nepeMeHHas>)

Ecnm ¢aiin xpaHuTcs He B TeKylleM KaTaJiore, TO B OIepaTope
Assign KpoMe MMeHH daiija HaJ0 YKa3bIBATH IOJHBEIA IyTh K HEMY.
Hmsa daiina MOKHO 3aaBaTh B CTPOKOBOH KOHCTAHTE MM IIePeMeH-
HOM.

s maccuBOoB GonbIIOro pasMepa yAo0HO IIPOU3BOAXUTEL BBOJ 3HA-
YeHHH M3 3apaHee MOATOTOBJIEHHOI'0 TEKCTOBOrO (paija ¢ MCXOMHBIMH
OTaHHBIMH.
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NMporpammupoBaHune 06paboTkun nundpopmauuu

Ipumep 2. IlycTe B TekcToBOM Gaitne ¢ mMeHeM matr.txt ¢ mo-
MOIIBI0 TEKCTOBOT'O PeJaKTopa 3alHcaHa CIeAYIOIad JHCJI0Badg MaT-
puia pasmepom 4 x 4:

5 7 10 3
3 2 1 23
7/ 12 6 10
9 2 6 14

B caemyiomei# mnporpaMMe NPOHM3BOAMUTCA BBOJ 3TOH MAaTPHIBI
B JBYMEDHBIA MacCHB M:

Var M: array[l..4,1..4] of Integer;

i, j: Byte;
Fl: Text; {bdainoraa nepemeHHas}
begin
Assign(Fl, 'matr.txt'); {CeasumBaHue F1
c odarnom matr.txt}
Reset (F1) ; {OrkpeITMe @daitna »nnA YTeHwuA}
For i:=1 To 4 Do
Begin
For j:=1 To 4 Do
Read (F1, M[I,]j]l); {llocnemoeaTeslbHOE 4YTeHME
M3 OIHOW CTPOKM}
ReadLn (F1) {llepexon k crenyolel CTpPoke}
End;
Close (Fl); {3axkpuTue bdatnal

BriBoa B TekcTOBEIH (haiax

3anuch peayJbTATOB BHIMOJHEHWS NPOTPAMMEI B TeKCTOBBIN daiin
HO3BOJIAET COXPAHUTHL MX JJIA TOro, 4To0Bl B JalbHeiNIeM MOXHO
OBII0 HX OPOCMOTPETH C MOMOINBI0O TEKCTOBOT'O PeJaKTopa, pacmeda-
TATh HA OPHHTEPE, 8 TAK)KE HCIOJL30BATh B KAYeCTBE MCXOAHBIX HaH-
HBIX [UIA APYTOil MPOTPaMMBI.

IIna opraHu3anuy BEIBOLA NAHHBIX B TEKCTOBBIN (aiin cienyer:

+ OOBABHUTE B mporpamme (hainoByio mepeMeHHYIO ¢ TUIIOM Text;

» CBA3aTH (HaiJoByI0 NMepeMeHHYI0 ¢ (aiiioM BHeIIHEH NaMATH ¢
MOMOINBIO ollepaTopa Assign;

® OTKpPBITH (haiy [JId 3aIMCH ¢ IOMOIILIO MPONEeaypPsl Rewrite;




OpraHn3auus BEOAa W BbIBOAA AaHHbIX

® OCYHOIeCTBHTEL 3amuchk B (ailyl ¢ DOMOImMBID omepaTopoB Write
UM Writeln;

s 3aKpBITh (paiy ¢ moMonisio oneparopa Close.

IIpumep 3. TpebGyercsa sanucaTs B TEKCTOBEIH aiin Tabuauany
YMHOMKEeHHA Ha 2.

Var A: Integer;

TM: Text; {OnmcanHme @QaMIOBOM NEepeMeHHOM }
Begin
Assign(TM, 'E:\TabMul.txt'); {(CBs3sHBaHME NEepPEeMEeHHON

™ c dannom}
Rewrite (TM); {OTkpHTHe OGakima oA 3anoucH}
{Iuknnuyeckuit BHEBOL B OGain TabiMubl YMHOXEHMH }

For A:=2 To 9 Do WriteLn(TM, 2, '*', A, '=', 2*A);
Close (TM) ({3axpuTMe dainal
End.

IIponenypsr oTKpeITHA aitna JjiA 3a0UCH U 3allMchk B dailn ume-
I0T cllepyromuii opmar:

Rewrite (<panoepas nepemeHHas>)
Write (<paitnoBas nepeMeHHasa>, <CNMCOK BHBOOA>)
Writeln (<painorasa nepeMmeHHas>, <CHUCOK BHEBOIA>)

Ecnm ¢gaiina ¢ nMeHeM, yKa3aHHLIM B omepaTope Assign, Ha Auc-
Ke He 6BLIO, TO mporpaMma ero coszact. Ecau taxkoil daitn yxe 0w,
TO ero npekHee cojiep:kaHue OyJeT yTepaHO M B HEro 3alHIIyTCA HO-
Bble NaHHBIe. B KOHIle BEIMOJMHEHHUA oIepaTropa Writeln BBICTABJIAET-
ca npusHEak EOLN. Onepartop Write aroro me genaer. 3akpeiTHe (aii-
Jia IPHUBOJNAT K BeICTaBNeHHIO mpusHaka EOF.

B peaysnpTaTe BBINOJIHEHHMS NPOTrPAMMEI B KOPHEBOM KaTaJjore
gucka E noasutcs daitn ¢ umenem TabMul.txt. OTKpEIB ero B TexkcTo-
BOM peJaKTope, YBHINM:

2*%2=4

2*3=6

2*4=8

2*5=10

2%6=12

2*7=14

2*8=16

2*%9=18
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MporpammuposaHue o06padoTku nHpopmaumm

Cucrema OCHOBHbIX NOHATUIA

Texcropslii (ain xpasur ar06y0 HHGOPMALIWIO B CHMBOJLHOM (popMare,
paszesies Ha cTpokH Kogamu EOLN, sakanuusaercda kogom EOF

Brog — nepejaua IaHHBIX C BHEITHETO YCTPORCTEA B OIEPATHBHYIO IAMATH

Bgoj us daiina:

Read (<®II>, <CnOMCOK BBOOA>)
HIn

ReadLn (<®l1>, <crnMcok BBOIa>)

<QII> — (paiiyioBad MepeMeHHad, AJA TEKCTOBOrO (haiina oGbABIAEMAadA C TH-
noMm Text

BeiBoj — nepejaua JaHHBIX U3 ONlePATHBHOM NAaMATH Ha BHEIIHEe
YCTPOHCTBO

Brigon B aiin:

Write (<®II>, <cnMcox BBOOa>)
HIIHA

WritelLn (<®I1>, <cnMcok BBOIA>)

<@II> — ¢QaiinoBasa nepeMeHHAad, AJA TEKCTOBOTO (haina o6 baABIAeMad
¢ TUnoMm Text

OnepaTtops! (cTaHEZapTHHIE NMPOLEeaYyPEI) padoTsl ¢ haixamu

Assign — HasHA4YeHWE CBA3M MesxAy daiinoBoil nepeMeHHOMH
u ¢aiiIoM Ha BHEITHEM ycTpoiicTse;
Reset — OTKpsITHE haiina nius YTeHnd;
Rewrite — oTKpbITHE (haitia IJIA 3aMTHCH;
Close — szakpertTue daiiia (pasphelB cBA3H ¢ (haiinoBOH IepeMeHHOM)

@ Bonpocsl U 3aaHus

Vv

1. ChopmynupyliTe nmpasuja OpPraHM3amWM BBOJAA JAHHBIX M3 TEKCTOBOI'O
daiina.

2. ChopMyaupyiiTe NpaBMJia OPraHU3AIIUM BBIBOJA NAHHBIX B TEKCTOBBIH
daiti.

3. HanumuTe IporpaMMy, IO KOTOpPO u3 TexcroBoro (aiisa ¢ WMeHeM
kvur.txt 6yayr nmpoyMTaHBl TPH 4YHCIa 4, b, ¢ — Ko3(QPUOHEHTH KBaI-
PATHOI'0 YpPaBHeHHHA, 3aTeM OYAYT BEIYMCIEHBI KODHHM 3TOr0 YPABHEHHA U
BBIBEJIEHBI HA 9KPAH U B TEKCTOBEIH ¢aiin korni.txt.




4. BeepuTe U3 TeKCTOROro (aiisia 1eJIoOUUCIeHHYI0O MATPHIY pasMepoM 6x 8.
ITeperepHUTE MATPHIY, IOMEHARB 1-10 CTPOKY ¢ 6-# cTpPOKOIi, 2-10 CTPOKY
c 5-#, 3-10 CTPOKY ¢ 4-if ¥ 3aNHIIHTE MOJYYEHHYIO MATPHIY B JIPYro#
caiimn.

5. Beeaure ¢ KJIABHATYDPB! OJHOMEDHBIH UHCIOBOW MACCHB M3 9 3JIeMeHTOB.
CeepHHUTe ero B MATPHUILY pasMepoM 3 x 3, pasMEeCTHUB NEPBYIO TPOHKY aje-
MEHTOB B 1-i cTpoke mMarpuusl, 2-10 TDOHKY — BO BTOPOH CTpPOKe, 3-10
TPOMKY — B TpeThell crpoke. ITonyYyeHHYI0 MATDHILY BHIBEAWUTE HA SKPAH
H B TEKCTOBBIN (haiim.

6. BeuTe ¢ KIaBHATYDHI OCTPOYHO B JBYMEDHEII MACCHUEB YHCJIOBYIO MAaT-
puny pasmepoMm 4 x 4. PassepHuTe ee mo croabmam B OJHOMEDHBIH Mac-
CHB. 3amHUIIUTe MACCHB B TEKCTOBEIN (aii.

TunoeBsbie 3apa4n 06padoTkn maccuBoB !

§ 26
Tunosblie 3apa4m 06paboTKM MacCUBOB

3anoHEeHHe MACCHBA

3HaveHHs MacCHBa MOT'YT 3aJaBAThCA BBOJAOM C KJIIABHATYPEI, UTe-
HHeM H3 (alina UIH BEMUHCJIEHHEM B IIporpaMme. B HEeKOTOpPBIX 3aja-
4ax CTATHCTHYECKOI'0 XapakTepa TpelfyeTcs 3alOJHATH MACCUBBI CIIY-
YaliHBIMH YMCJIaMH.

IIpumep 1. 3anoJlHUTF MACCHUB PABHOMEDHO paclpeleeHHLIMH
LEeJBLIMH CAYYaiHBEIMH YHCIaMu B guanasoHe ot 0 mo 100.

Var X: array[l..20] of integer; 1i: integer;
Begin

Randomize;

For i:=1 To 20 Do X[i]:=Random(100);

For i:=1 To 20 Do write(X[i]:4)
End.

Co craBmapTHOH (yHKHMe#l Random(x) BBl y)Ke 3HAKOMEI. Ha-
IIOMHHM, 4YTO OHA BO3BpAaIljaeT ICeBAOCHyUalHOe IeJioe YHCJIO B AHa-
naszoHe or 0 7o x — 1.

Ecnu Tpebyercsi MBMEHHUTH AHAINA30H CJAYYAMHBIX 4YHCeNI, TO 3TO
BCerja MOXKHO cesaTh nyreMm casura. Hampumep, ecim HYKHO ITOJIY-
YHTh YHCJa B AuanasoHe ot —50 go 50, To B mporpamMmme muimeTcs one-
paTop NPUCBAWBAHNA:

X[1i] :=Random(100)-50;




MporpammMmupoeaHue 06paboTkm nHpopmayun

Jlns monyueHHUs BeIeCTBEHHBIX CIYYaWHBIX YHCEJ HCIOJIB3yeTcd
¢dyErnus Random Ges aprymenTa. OHa BO3BpamaeTr ciaydaiHble Zpo6-
Hble 3HaueHUs B auanasosHe [0,1). C nmomombio cABHra H MHOMKHTENA
9TH 3HAYEHHs MOKHO IpHBecTH K Jobomy auanasony. Hanpuwmep,
CcleAyIoNiee BRIpajkeHWe OyAeT BEIUYHCIATL CAYYaiHOE BellecTBeHHOe
qHUCJIO B AUAlla30He 3HAYeHHi oT —5 mAo 5: 10*Random-5.

Ipumep 2. 3an0NHUTH BEPXHETPEYTOJbHYI0 MATPHILY YKa3aHHOTO
BHA W BHIBECTH €e Ha dKpaH.

Martpuna: IlporpamMmma pelleHHs 3aa9u:

1234 Var M: array[l..4,1..4] of Integer;
02314 i, j: Integer;

0034 Begin

000 4 For i:=1 To 4 Do

For j:=1 To 4 Do

If j<i Then M[i,j]:=0 Else M[i,j]l:=j;

For i:=1 To 4 Do

Begin

For j:=1 To 4 Do

Write (M[i,]j]:3):

WriteLn

End

End.

Ilosiceenwme: quisa smemedaToB M[i, j] marpunsr M, pacnososKeHHBIX
B BEPXHEM TPEYroJibHHKe (BKJYas AMATOHAJL), BEINOJHAETCH CIeny-
IOIIlee COOTHOIIEHHEe MEKAYy HHAeKcaMu: j < i.

Ilpavep 3. BriGop MakcHMAaJBHOrO 3JeMeHTa. B omHOMepHOM
maccuBe X m3 npmmepa 1 Tpefyercsa ompeenuThk Haubojablmee 3HAUe-
HUe Cpely 3HAUYeHWH 5JI€MeHTOB W ero NMOPAAKOBBIIA HOMeD (MHAEKC).

Wnes anropurMa pelleHHs 3TOH 3ajJa4YH cleAylomad: 4ToObI B Ile-
peMeHHO# Xmax MOAYYATH MaKCHMaJbHOe 3HadeHWe MaccuBa X, cHa-
yaJia B Hee 3aHOCHTCA nepBoe 3HaueHwe maccuea X[1]. Sarem sHaue-
HHe XmaXx Ioo4YepefHO CPABHHBAETCS C OCTAJBHBEIMH 3JeMeHTaMH
MaccHBa, U Ka)kJoe 3HaueHHWe, Oonbmee Xmax, NIPUCBAUBAETCS 9TOH
nepeMmernHOM. [[1s mosydenns HOMepa MaKCHMAJILHOIO dJieMeHTa Mac-
CHEBA B ]IeJIO‘IHCJIEHHOﬁ nepemennoﬁ imax cjaenyeT 3allHCHBIBATE B HeEe
HOMep 3JieMeHTa MaccuBa X OJZHOBPEMEHHO ¢ 3aHeCeHHeM 3HAUYeHHH
B Xmax. Ha AJITOpETMHYECKOM A3BIKE 3TO 3alHINeTCA TaK:




Tunoebie 3agaum 06paboTKu MaccuBOB

Xmax:=X[1]; imax:=1
mna I:=2 mo 20

HIT,
ecau X[[]>Xmax
TO
Xmax:= X[I]; imax:=
BCe
KII

3aMeTuM, UTO eciM B MaccHBe X HECKOJbKO 3HAYEHHIl, PaBHBIX
MaKCHMAaJIBHOMY, TO B imax O6yaeT moJaydeH IMePBLIA HOMEp M3 3THUX aje-
MeHTOB. YToOBI MOIYIUTE HOMED MOCTeLHEero 3JeMeHTa, PABHOTO MAKCH-
ManbHOMY, HYXHO B BETBJEHHH €CJIH 3aMEHUTh 3HAK OTHOIIeHHA >
Ha >=. [N HaXO/JeHHe MUHUMAJILHOIO 3JIeMEeHTa MAcCHBa JOCTATOYHO
38MEHHThL 3HAK OTHOIIEHUA «DOJbIIe» HA «MEHBIIIEe».,

Odopmum B BuAe npoueaypsl Ha Ilackaie moAmporpaMMy MOHCKAa
MaKCHMAaJBLHOTO 2JIEMEeHTa B OZHOMEPHOM MAacCHBe. 3aloJHHUM OXHO-
MEpHEIM MaCCHB CIyYaHHBEIMH 4uciaamu (kak B mpumepe 1). C mo-
MOII[BI0 MPOUEAYDEI HaiileM B HeM MaKCHMAaJIbHOE 3HAaYeHHEe M WHIeKC
€0 IIePBOT0 BXOXKIEHUA B MACCHB.

Const n = 20;
Type mas = array([l..n] of Integer;
Var X: mas; 1, Xmax, imax: Integer;
{Hauano ommcaHMa npouenype}
Procedure MaxArray(Var A:mas; Var MaxAa, k:Integer):;
Var j: Integer;
Begin MaxA:=A[1l]; k:=1;

For j:=2 To n Do

If A[j]>MaxA Then

Begin MaxA:=A[j]; k:=j End
End; {KoHel onMcaHusa Opouemypsl}
Begin
Randomize;
For i:=1 To n Do X[i]:=Random(100); {3amnojHenue

Maccuea }
MaxArray (X, Xmax, imax); {COpaweHwue x npouenype}
Write ('Xmax=', Xmax, 'imax=', imax) {BuEBon
pPes3yJabTaToB}
End.

IIponenypa MaxArray mMeeT TpHM IapaMeTpa: HCXOLHEBIH MACCHUB
A, MaxA — mnepeMeHHYIO IJd HAHIEHHOTO MAKCHMAJILHOIO 3HAYE-
HUA, B — IepeMeHHYIO I MHJeKca MaKCHMAJIBHOIO 3HAUCHH. Ilpu




MporpammMmuposaHue o6pabdboTkm unpopmayun

obpallleHUu K IpOIeAype MM COOTBETCTBYIOT (DaKTHdYeCKue rapamer-
pei: X, Xmax, imax. Pasmep MaccuMBa oIpejesifieTcs TI00aNIbHOM
KOHCTAHTOMH 7, 3HAYeHMe KOTOPOH MCIOJIb3yeTCA KaK B OCHOBHOM IpPO-
rpaMMe, Tak U B IpoIleaype.

IIpumep 4. Copruposka maccuBa. B ogsomepHOM MaccusBe X u3
N »neMeHTOB TpebyeTca NPOM3BECTH I[EPECTAHOBKY 3HAUEHHH Tak,
4T00BI OHM PACIIOJOKIINCE IO BO3pacTaHHO, T. . X; < X, < ... <X .

CyniecTByeT Iefblil KJAcC AJTOPHTMOB COPTHPOBKH. Huke omum-
caH aJIrOpUTM, KOTOPHIN Ha3bIBAETCA METOJO0M Iy3BIPBKA.

Wnes anropuTMa: IPOM3BOJUTCH IOCHeNOoBATEIbHOE YIIOPALOYHBA-
HUe CMeXHBIX nap sieMeHToB mMaccmBa: X, u X,, Xy u Xg,..., Xy H
X y. B urore MmakcuMajibHOE 3HAYEHHE IIEPEMECTHTCA B Xy. Satem TY
e Npouesypy HOBTOPAOT A0 Xy B T. A., BIJIOTH A0 HEMOYKH H3
nByx anementoB X, m X,. Takoi anroput™ OyAeT MMeTb CTPYKTYDPY
IBYX BJIOMKEHHBIX IHUKJOB, [PWYEM BHYTDEHHHH NHUKJ IIePeMEeHHOH
(coxparmaionieics) JINHBL.

maa I[:=1 jo N-1
HIY
maa J:=1 go N-I
HIL
ecan X[J]=X[J+1]
TO
A:=X[J];
X[J]:=X[J+1];
X[J+1]:=A
BCE
KI
KII

Ilns COPTHPOBKM MAaccuBa II0 YOBIBAHHIO 3HAUYEHHH [JOCTATOYHO
3aMEHUTE 3HAK OTHOIIeHHUA «0OoabIle» HA «MeHBIIIe».

SanporpammupyeM Ha I[lackane mpoueaypy COPTHPOBKH MAacCHBa
IO BO3PACTAHUIO METOJOM ITy3bIDbKA.

Const n=20;
Type: vector = array[l..n] of Real;
{onucaHue npoUenypH COPTHMPOBKM}
Procedure SortArray(Var X: vektor);
Var i,j: Integer; A: Real;
Begin

For i:=1 To n-1 Do

For j:=1 Te n-i Do




TunoeBsbie 3apaum 06paboTkn MaccuBoOB

If X[j]1>X[j+1] Then
Begin A:=X[j]; X[j]:=X[j+1]; X[j+1]:=A End
End; {KoHel onmMcaHus NOpoLEnypH }

IIpumep 5. B § 24 6b110 paccMOTPeHO ONMMCAHME ABYMEPHOTO Mac-
CHBa, COZeps;Kallero cpefjHeMecsadnble TeMueparyps! 3a 10 ger, ¢ 2001
no 2010 rog. OnpefennTs, B KAKOM TOAY 34 3TOT IepHoj OBLIO caMoe
TEIJIOe JIeTO, T. €. B KAKOM rozy 0Oblna Hauboablliasa cpefHsad TeMIepa-
Typa JeTHUX MeCHAIeR.

Hpesa pemnieHusi: B OZHOMEPHOM MACCHBE S IOJYYHUTH CPEIHHE TeM-
IepaTyphl JeTHHX MeCAIeB 3a Kakabii rog u3 10 jer. 3arem HailTH Ho-
Mep HaubOoJBIIero 3JeMeHTa B 9TOM MAacCHBe, 3TO U OyaeT MCKOMBIH Tof.

Program Example 2;
Type Month = array([l..12] of Real;
Year = array[2001..2010] of Month;
Var Tabl: Year;
S: array[2001..2010] of Real;
I, J, K: Integer;
Begin {BrOon maHHEIX C KJIIABUATYPH }
For I:=2001 To 2010 Do
For J:=l Te.lZ Do

Begin
Write(Judy ".%; Tgd; TE Y):
ReadLn (Tabl[I, J])

End;

{ BLIMMCJIEHME BEKTOpa CpeIHMUX JIeTHMX TeMnepaTyp}
For I1:=2001 To 2010 Do
Begin

S[I]:=0;

For J:=6 To 8 Do

SIL] =5 [I]+Tabl [T, J]:

S[I]:=S[I]1/3
End;
{OnpeneneHue roma C CaMelM TEIJEM JIETOM}
K:=2001;
For I:=2002 To 2010 Do

If S[I]>»S[K] Then K:=I;
Writeln ('Camoe Tennoe gmaeTo ©Gwyio B ',

K, '-mM romy')
End.

179




MNporpammupoBaHne 06padoTku nHpopmauum

0 CuctemMma OCHOBHbIX MOHATUA

3anaun o6paboTkn Maccusa

Tunoesie 3agaun:

- 3aIIOJIHEHHE MACCHBA BBOAOM AAHHbBIX, BHIYHCIeHUEM 3HAYEHUI,
CAyYaiiHEIMH 9HCJIaMH;

- IOMCK B MaCCHBe: 3aJJaHHOI'o 3Ha4yeHHd, MAKCHMAaJBHOT'O HJIH
MHHHMAaJBHOTO 3HAYEHHU A,

- COPTUPOBKA MaCCHUBa

JaTuuk crydyauHbIX, PABHOMEPHO pacnpeeeHHbIX YHCeT

Ilensle umesa — ciaydaiinbie 4ucia | BemjecTBeHHBIE YHcaIa — ClydalHble
B quanaszose [0, x—1]: ypcJia B guanazone (0,1]:

dhyernusa Random (x) , rae x — meJoe | GyEKIua Random (6es aprymesnTa)
YHUCIIO

Q Bonpocel u 3agaHua

1. Kakumu criocofaMy MOMKHO 3alI0JHUThL MACCHUB 3HAYEHUAMHU?
2. Kak MOXHO BBIYMCIATE IeJble cAydaliHble 4yucja B auamnasoHe ot —50

mo 0?

3. Kakx MOXKHO BEIYHMCIAATHL BEHIeCTBEHHbIE CHy4YaiiHble YHCJa B AHanasoHe
ot 2,5 mo 10?

4. Manb! aBa BexTopalx,}, {y;}, i = 1, ..., 10, ynopago4eHHase 00 BO3pacra-

Huo. CoeuHuTEe UX B OXUH BEKTOp {z;}, i = 1, ..., 20 Tak, uToGel coxpa-
HUJIAChH YIOPAAOUYEHHOCTh.

5. llan maccus, cocroamuii m3 100 menerx uuces. BeiBeguTe BCe YMcaa, KO-
TOPHIE BCTPEYAIOTCS B 9TOM MacCHBe:
a) HECKOJBKO pas;

S AAQ

0) TOIBKO IO OJHOMY pasy.

6. B nemouncienHoil marpuie pasmepom 10 x 10 mHalijuTe MaKCHMaJbHOE
3HAUYeHHe W HHIEeKChl BCEX DJIEMEHTOB, DABHBIX €MY.

7. Marpuiy pasmepoM 5 x 10 samoaHuTe CAy4YadHBIMH ABOMYHBIMH IH(pa-
mu (0 u 1). Onpenenure HOMEp CTPOKH ¢ HAMOOJBIIMM KOJHYECTBOM HY-
JeH.

8. B gBonunoii marpune pasmepom 10 x 10 (¢cm. saganme 7) HaliguTe coBHa-
Iaplnue CTPOKH.

S

ﬂee



CUMBONBHLIA TUMN AaHHbIX

§ 27
CuMBONbHbIA TUN OaHHbIX

BemuuwHEa THNA «CHMBOJ» MOXKeT NPUHHUMATH 3HAUEHWA JIHOGBIX
CHUMBOJIOB KOMIBIOTepHOro ancdapura. CHMBOJLHAS BeJIHYHHA 3aHH-
MaeT 1 GaliT DaMATH, B KOTOPOM XDAaHHTCA KOJ 3TOT0 CHMBOJA, COOT-
BETCTBYIOINUI MCHOJB3YeMOl KomoBoil Tabmume. 3aMeTHUM, UYTO B
Delphi mapazy ¢ ogH06aiiTOBO# KOZMPOBKOH CHMBOJIOB HCIIOJb3YETCS
" aByxbaiiToBas.

CuMBOoMbHAS KOHCTAHTa 3alMCHLIBAETCH MeMKAY AamoCTpodaMu.
Hanpumep: 'R', '+', '9', '],

CumBosIbHOM THI HaseIBaeTcsa Char. IIpumep ommcaHMs CHMBOJIB-
HbBIX IIepeMeHHBIX:

Var ¢l,." ¢2: Char:

CHMBOJIBHBIE THI OTHOCHTCA K HOPATKOBLIM THIAM AAHHEIX. W3
9TOTO CJIERYET:
® CHMBOJIBI — YIOPAZOYEHHOE MHOKECTBO;
¢ Y KaJoro CMMBOJIA B 9TOM MHOXECTBE eCTh CBOH HOPAJKOBBIHI
HOMED;
° MEeXJy CHMBOJAMH pa0oTaeT COOTHOMIEHHWE <«CJAeAVIOIIHHA —
TIPeABLAY I » .
IlopsaakoBbIil HOMEP CHMBOJIA — 2TO €r0 JeCATHYHBIA KO, KOTO-
phii exuT B Amanasore or 0 go 255. Hanpumep, B KoZoBo# Tabamme
ASCII necATHYHEIH KOJX JATHHCKOH Oykenl ‘A’ paBen 65, a mudps

'5" — 53. O crammaprax KOOUPOBAHUA CHMBOJIOB DACCKA3BIBAJIOCH
B § 6.

Dyaxmua Ord (x)

Ord(x) — (QyHKOHMA OT aprymMeHTa MOPAAKOBOTO THIIA, KOTOpas
BO3BpAalljaeT MOPAAKOBBINI HOMED B3HAYEHUS X B 3TOM THIE AAHHBIX.
Ecnu x — cHMBONBHAA BeJMYMHA, TO pesyabraroMm (pyEKODum Oymer
AeCATUYHBIA KOJ X B KOJOBOH Tabnuue. Hanpumep:

Ord('A')= 65, Ord('5')= 53

Dyuruus Chr (x)

Chr (%) — OYHKIHSA OT IEeJ0OYHCICHHOTO apryMeHTa, pPe3yjabTaToOM
KOTOpPO# ABJSI€TCA CHMBOJ C KOJOM, PAaBHBIM X. Hanopumep:

Chr(65)="A’, Chr(53)="5'




MNporpammuposaHue 00padboTku nHdopmaumn

[TOCKONBKY KOALI CHMBOJIOB JieaT B auamnasone ot 0 mo 255, xe-
JIaTeNBHO THUI X ONpeAeNaTh Jub0 Kak byte, mmbo KaKk HHTEPBAIbL-
HBIA THO 0. .255.

Ipumep 1. CocraBuTs mporpammy Ha Ilackane, mo KOTOpO#l Ha
sKpaH OyAeT BHIBOAUTHECA TabiHMIAa KOAMPOBKH B AHalla30HE KOAOB OT
32 no 255. HanoMHEMM, YTO CHMBOJIEL C KOJAMH, MEHbIIHMHE 32, ABJISA-
JOTCH yOPaBAAOIIUMHE (HE SKPAHHBIMH).

Program Tabl code;

Vvar kod: Byte; {lenme umcna or 0 mo 255}

Begin
For kod:=32 To 255 Do {Illepefop KOOOB CHMMBOJIOB}
Begin

If (kod mod 10=0) Then Writeln; {IlepeBOn CTPOKM
yepez 10 maros}
Write (chr (kod) :3, kod:4); {BelBOm CHMBOJIA
M ero koma}l
End
End.

3HaueHHUs BHIBOAATCA IIapaMH: CHMBOJ-KoZA. B oxHoM cTpoke pac-
nonaraercsa 10 Takux nap. Besa tabamma pasmectuTca B 24 CTPOKax
Ha sKpaHe.

IIpuEDHMI NOCAeOBATEILHOr0 KOAMPOBaHHSA aI(aBHTOB

B 110600l K00080ii mabauue 6bLNONHAEMCA NPUHYUnN nocredosa-
menvH020 KOOUPOBAHUA JAAMUHCKOZO (aHnzaullickozo) aagasuma u
angasuma OecamuuHoil cucmemb. CHUCIEHUA. ODTO  BayKHOe
0GCTOATEILCTBO, KOTOPOE YacTO YIUTHIBAETCA B IporpaMmax obpaboT-
KH CHMBOJIBHOM WH(MOPMAIHH.

IIpu BEINIOTHEHHUH ONEPAINWil OTHONIEHHI, IPHMEHHUTEJIbHO K CHM-
BOJIBHBIM BEJIWUHWHAM, VINTHIBAIOTCH KOJAbI 3TUX BeamdumH. Yem Goab-
[e 3HAYEHWE KOAa, TeM CHMBOJ cuuTaerca Gosbiie. UCTUHHBEIMH fB-
JIAIOTCA CAeAYIONHe OTHOIIeHHMs: 'A'<'B', 'Z'>'Y', 'a'>'A'. 3Ha-
YeHHMe CHMBOJIEHOH ITepeMeHHO# C SBJsieTCs IPONMCHOH (3arjaBHOM)
JATHHCKOH OyKBOMH, €CJIH MCTHHHO JIOTWYecKOoe BhIpaXKeHne:

(C>='A") and (C<='Z"')




CyvMBOIbHBINA TUM OaHHbIX

3HaueHWe CUMBOJILHOM NepeMenHoi C siBasgerca nudpoii, ecan uc-
THHHO JIOTHYECKOe BhIpajKeHue:

(C>='0") and (C<='9"')

B narunckom andaBure 26 6yxs. [losToMy pasHHMIa MeXKAY KO-
Mu OykB 'Z' m "A’, a TakyKe 'z’ m "a’ paBHa 25.

Ilpumep 2. C momMomipio AaTYMKA CAyYAHHBIX YHUCENI 3aIIOJHHTH
maccuB Sim[0..10] CTPOUHEIMM aHIVIMHCKEMHE OyKBaMH. 3aTeM Mac-
CHBE OTCOPTHPOBATEL B aIPaBUTHOM HODALKE.

Uses CRT;
Var Sim: array[0..10] of Char;
Cr Chat; i, ki Integer;
Begin
ClxrSer;s
Randomize; {3anonHeHue MaccuBa CJydaliHeMM GyKBaMM }
WriteLn ("Mcxomueli Maccus:');
For i:= 0 To 10 Do
Begin
Sim[i] :=Chr (Random (26)+0rd('a')):
Write(Sim[i])
End;
WriteLn;
{CopTrpoBKa METOOOM Ny3HPLKA }
For i:=0 To 9 Do
For k:=0 To 9-i Do
If Sim[k]>Sim[k+1] Then
Begin
C:=Sim[k]; Sim[k]:=Sim[k+1]; Sim[k+1]:=C
End;
WriteLn ('OTcopTupoBauHult Maccue:');
For i:=0 To 10 Do Write(Sim[i]);
End.

IIpn TecTHPOBAHMH NPOrPaMMEI GBIJIO TIOJYYEHO:

MCcXOomHEIA MaCCHB:
gnkbeggmsin
OTCOPTHMPOBAHHEIL MACCHUB:
beggikmnngs




NMporpammMmupoBaHue o6paboTku nHpopmauum

CucremMma OCHOBHbIX MOHATUIA

BeavuyuHBI CHMBOJBHOT0 THHA (Char): KOHCTAHTHI H IepeMeHHbIe, IIPHHT-
MAalIye 3HaUeHH S CHMBOJIOB KOMIOBIOTEePHOTO andasuTa

1 cuMBou 3aEEMaet 1 6afiT maMaTH (B 8-GHTOBBIX KOAUPOBKAX)

Ord (x) — QyHKIUA OT apryMeHTa HOPAAKOBOI0 THIA, KOTOPad BO3BPAIa-
eT TIOPSAAKOBEIT HOMED 3HAYEHHS X B 9TOM THIe AaHHBIX. Ecad x — cHM-
BOJIbHASA BeJIMYHHA, TO QYHKI[MA BO3BPAINaeT KOJ CAMBOJIA

Chr (x) — QYHKIMA OT MeJOUHCIEHHOr0 apIYMeHTa, Pe3yIbTaTOM KOTOPOoi
SABJISETCH CHMBOJI ¢ KOJIOM, PABHBIM X

B m060it K00BOI TAGIUIE BHINONHACTCH NPHHIMIL IOCIEI0BATETBHOTO0 KO-
AMPOBAHMSA IATHHCKOTO (AHTIHACKOr0) andaBnuTa U anpasuTa NeCATAIHOMN
CHUCTEMBI CHUCIEHUSA

Q Bonpocsl u 3apaHunea

1. Kax B nporpamMe Ha [lackame 0603HavalOTCA CUMBOJIbHBEIE KOHCTAHTHI U
nepeMeHHBIE?
2. C moMoLIbi0 KaK0oH cTaHAapTHON (QYHKIHHE ONpeleldAeTCA KOJ cumBoJja?
3. C moMoIIb0 KaKoil cTaHZapTHON GYHKIHH MOXHO OIpPefeNHTh CHMBOJ
mo ero Koxay?
o 4. Yro Takoe IPUHIUI NOCAENOBATETBHOTO KOAUpoBaHus andasuros? Ilpu-
BeJMTe IPUMEDPEI AJIFOPATMOB, TAe OH MOKeT OBITH HCIOJB30BAH.
o 5. OmpegenuTe peayabTAThHl BEIYHCIEHHA BRIPDAXKEHUH (THIOB U 3HAYEHUA):

1) Chr (Ord('B"))

2) ord ('A')-0Ord('Z")
8)Ord('A')-Ord('a")=0rd('z"')-Ord('z")
4) 0rd('9')-0rd('0")

5) Chr (Ord('a')+0rd('R'")-Oxd('r'))

E 6. BeImoJHWTe HA KOMOBIOTEpe IIPOTPaMMEl U3 NpHMepoB 1 m 2 maHHOrO IIa-
parpada. IIporecTupyiite ux paboTy.
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§ 28
CTpoku cMMBONOB

PaccmoTpuM ele OZWH CTPYKTYPHBIN THO HAHHBIX — CTPOKOBBIM
Tun. CTpokoBEIiH THN KaHHBIX Ol BBeZeH B TypbOo Ilackane. Ou mo-
3BOJIAET IPOrPAMMHPOBATE 00pPabOTKY CJIOB, IIPEAJIOMKEHHI, TEKCTOB.

Crpoka — 5TO IOCIEAOBATEILHOCTH CHMBOJOB. KasKIbIi CHMBOI
saHuMaer 1 Gair namaru (kox ASCII). KonruyecTBO CHMBOJIOB B CTPO-
Ke HasBIBAETCA €€ JIMHOH. [[IMHA CTPOKM MOXKEeT HAXOAUTHCA B Jua-
nagose or 0 mo 255. CTpOKOBEIe BeMMUMHELI MOT'YT OBLITH KOHCTAHTAMY
M IepeMeHHBIMH.

CrpoxoBasa KOHCTAHTA 3amMCHIBAETCA KAK MOCIEHOBATENBHOCTD
CHMBOJIOB, 3aKJIIOUE€HHasA B anoctpodsl. Hanpumep:

' Asmk nporpamvmupoBaHms I[IACKAJL'
v IBM O PE —~ compater!

'33-45-12"

CrpoxoBas nepeveHHass OIHCEIBAETCA B pasjese OMMCAHMS nepe-
MEHHEIX CIeJyIOIHUM 06pasoM:

Var <unentmpuxarop>: String[<maxcuMmansHas mimMHa CTPOKIT>]
Hanpumep:
Var Name: String([20]

ITapameTp ITHHEI MOXKeT ¥ He YKA3BIBATHCA B ONMCAHHH. B TakoM
cay4ae mnoApasyMeBaeTcsa, YTO OH paBeH MAKCHMAJIbHON Beawuwu-
He — 255. Hanpumep:

Var slovo: String

CrpokoBasd mepeMeHHAas 3aHMMAeT B maMaTH Ha 1 GaiiT fossime,
UeM YKa3aHHAS B OOHCAaHMH AnuHA. [leno B ToM, 4TO ofuH (HyIeBoii)
GailT copepsxuT sHaveHHe mekxyweil daunsvt cmporu. Ecau CTPOKOBOH
NepeMeHHO He IPHCBOEHO HHKAKOIO 3HAYECHHUA, TO €€ TeKYINas AJu-
Ha paBHa HymoO. Ilo Mepe 3amo/JHEHHA CTPOKM CHMBOJAMM ee TEKy-
masd AJAHA BO3PACTAEeT, HO OHA He NOJKHA NPEeBBIIIATH MAKCHMAJb-
HOH II0 OIIHCAHHIO BeJIHUYHHLBI.
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CUMBOJEI BHYTPH CTPOKH HHAEKCHDPYIOTCA (HyMepylooTcdA), HaA4YH-
Had ¢ eNUHHNBI. KaKablil OTHAEJLHEIN CHMBOJ HAEHTU(MUIHDYeTCH
MMeHeM CTPOKH C HHIEKCOM, 3aKJIOYeHHBEIM B KBaJpaTHble CKOOKH.
Hampumep:

Name [5], Name[i], slovol[k+l].

3HaueHne MHAEKCA MOMKeT ObITh 3alaHO IIOJIOXKHTEIbHON KOHCTAH-
Toi, NepeMeHHOil, BEIDAYKEHNEM LeJIOUYHCcIeHHoro Tuna. OHO He 0K~
HO BBIXOJMTH 34 I'DAHUIIEI OITHCAHMSA.

Tun String u crasHJapTHEIE THO Char COBMECTHMBI: CTPOKH H
CHMBOJIBI MOT'YT YIOTPEOJIATECA B ONHUX M TeX ke BhIPaKeHHAX.

CTpPOKOBEIE BREIPAYKEHUA CTPOATCA M3 CTPOKOBEIX KOHCTAHT, Iepe-
MeHHBIX, (PYHKIuI ¥ 3HaKoB omepanuii. Hag cTPOKOBBIMH NAHHBIMH
JONYCTHMBI OIEPAIHsA CIeIJIEHHA H olepalnyuil OTHOIIeHHA.

Onepauus cuemienus (+) OpPHMeHseTCA IJIA COeAWHEHUT HE-
CKOJBKHAX CTPOK B OJHY Pe3yJbTHPYIOMYI cTPoKy. CHeniATk MOMXKHO
KaK CTPOKOBLIE KOHCTAHTHI, TAK U NepeMeHHBIe.

Hamopumep:

'3BM'+' IBM'+' PC'
B pesyJabTaTe MOJYYUTCSA CTPOKA:
'5BM IBM PC'

IinuHa pe3yJibTHPYIOIiel CTPOKH He [JO0JIKHA IPeBhIIAaTh 255.

OnepanyMu oTHOWEHUS: =, <, >, <=, >=, <> IPOM3BOAAT CpaBHE-
HPe JBYX CTPOK, B peayjbTarTe 4ero moJiydaercd JIOTMJYecKas BeJHdH-
Ha (true mwau false). Omepanuy OTHOUWIEHMA HMEIOT foJiee HU3KHI

OpHODHTET, ueM omepanusd cremnenus. CpaBHeHHe CTPOK IIPOH3BO-
AATCA cjleBa HANPABO 4O NepBOTO HECOBIAZAIOIIero CHMBOJA, M Ta
CTPOKA cumTaercs GoJbIe, B KOTOPOH HepBhI HeCcOBIIaMAIONINA CUM-
BOJI UMeeT GoabImuil HoMep B TabJIHIle CHMBOJbHOM KOAMPOBKH.

Ecam CcTPOKH HMEIOT PasJudYHyl0 IJIHHY, HO B obImieit yacTH CHM-
BOJBI COBIANAIOT, CYMTAETCH, 4TO OoJiee KOPOTKaA CTPOKA MEHBIIe,
yeM Gosiee [uHHHAA. CTPOKM PaBHEI, €CJIM OHH IIOJHOCTBIO COBIAAAIOT
110 AJHHE U COAEP:KAT OLHH H Te jKe CHMBOJIBL.
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IIpumep

Bripaxxkenne: PesyanrarT:
'cosml'<'cosm2' True
'pascal'>'PASCAL' True
'Kmou ' <>" Kmiou ' True
'MS DOS'='MS DOS' True

DyEKIUN U Ipouexyphsl

®yaxknua Copy (S, Poz, N) BbifileIieT U3 CTPOKM S HOACTPOKY

AAHHOM N CHMBOJIOB, HauWHAaa ¢ mosunuu Poz. N u Poz — menoumc-
JIeHHBIE€ BBIPDAYKEHUI.

IIpumep

3uauenue S:  Bripamxenwue: Pesynrerat:

' ABCDEFG' Copyi(s, 2, 3) "BCD'

' ABCDEFG' Copy (S, 4, 4) 'DEFG'

Pynxnusa Concat (S1,S2,...,SN) BbIIOJHAET cleljeHHe (KOH-

KaTeHanuio) crpok S1,..., SN B ofHY CTPOKY.

IIpumep
Bripaskenmue: PesynsTart:
Concat ("AA', 'XX'; 'Y "AAXXY'

PysKnUA Length (S) ompemesder TeKYUIVIO OJIMHY cTpokH: S. Pe-
3YJLTAT — 3HA4YEHHeE TeJIOYHUCJeHHOI0 THIIA.

IIpumep

3Hauenue S:  Bripaxkenwue: PesynpTart:
'test=5"' Length (S) 6

' (A+B) *C" Length (S) 7

@®yrrnua Pos(S1, S2) o0Hapy:XKHBaeT MepBoe IOABJIEHHE B
cTpoke S2 noacTpoku S1. Pesynbrar — Lesoe 4uMciIo0, paBHOE HOMEDY
NOBHUIMH, I'le HAXOAUTCA IepPBEIH cuMBOJ noactTpoku S1. Ecam B S2
He o0HapysxeHa mojgcTpoka S1, To peayasrar pasen 0.
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IIpumep

3HaueHue S2: BripaxeHue: PesyasTar:
'abcdef! Pas (“ed*, 852) 3
'abcdcdef! Bos ("cd®, 82) 3
'abcdef! Fos (", 829 0

Ilponenypa Delete (S, Poz, N) yzanser N CHMBOJIOB M3 CTPO-
Ku S, HauuHadA ¢ nosunuu Poz.

IIpumep

HcxonHoe 3HaAUYEHHE: OmnepaTop: Koneunoe 3HaueHne:
'abcdefg' Delete (S, 3,2) 'abefg'
'abcdefg! Delete(S,2,6) ra

B pesynbTaTe BBINOJHEHWA IOpOIEAYpPhl YMEHBIIAETCHA TEeKyIlas
IJIWHA CTPOKH B IepeMeHHOH S.

IIpoueaypa Insert (S1,S52,Poz) BBINOJHAET BCTABKY CTPOKH S1
B CTPOKY S2, HaumHAA ¢ nosunuu Poz.

ITpumep

Haganbzoe S2: Omnepatop: Koneunoe S2:
'3BM PC' Insert ('IBM-',S52,5) '3BM IBM-PC'
'Puc. 2! Insert ('N',S52,6) "Puc. N2'

IIpumepsl nporpaMM o6paGoTKH CTPOK

Ipumep 1. CocTaBHTh IpOrpaMMy, (POPMHDPYIOIIYIO CHMBOJBEYIO
CTPOKY, cocToantyio us N 3Beanouex (N — mesnoe umcno, 1 < N < 255).

Program Stars;
Var A: String;
N, I: Byte;
Begin
Write ('BBemuTe uMCIO 3Be3gouex’');
ReadLn (N) ;
A:="'"';
For I:=1 To N Do
A:=R+'*';
WriteLn (R)
End.
31eck CTPOKOBOM HepeMeHHOH A BHAUaJle IPHCBAMBAETCHA 3HaAYe-
HUe MyCcTO# cTpokH, 06o3HauaeMoil AByM#A amocTpodamu (''). 3aTem
K Hell IpHucoequHAIOTCA 3Be3I0YKH.
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IIpumep 2. B cMMBOIBHOM CTPOKE HOACYHTATH KOJHYECTBO IHMD,
npesmecTBYONIUX NepBOMy cuMBoay '! ',

Program C;
Var S: String;
K, I: Byte;
Begin
WriteLn ('BBemuTe CTpPOKy'):
ReadLn (S) ;
K:=0; I:=1;
While (I<=Length(S)) And (S[I]<>'!') Do
Begin
If (S[I]>='0'") And (S[i]<="9")
Then K:=K+1;
I:=I+1
End;
Writeln ('KommuecTBo umdp mo cumMsosia "!" paBhHO', K)
End.

B aroit nporpamMMe mepemMeHHas K WrpaeT pojb cueTYWKa Iudp,
a mepeMmeHHadA I — poJp mapamerpa UHUKJga. I[MKA 3aKOHYUT BEHIIOJ-
HeHUe IIPY MepPBOM 2Ke BBIXOJEe Ha CHMBOJ | MJIM eCJIH B CTPOKE TaKo-
o CHMBOJIA HeT, TO IPH BBIXOJe Ha KoHel cTpoku. CumBoa S[I] aBusa-
eTca nudpoi, ecau UCTHHHO oTHoImeHHe: 0° < S[I]1<'9".

Cucrema OCHOBHbIX MOHATUIA

5 =8 == £

C'rpona — OOCJIeJOBATEeJIEHOCTE CHMBOJIOB

Onucanue CTPOKOBOI IIePeMeHHOM:
Var <upeHTudmrarop>: String[<mnmMHa CTpoKW>]
MaxkcuManbHAA JIWHA CTPOKH — 255

O6o3HadenHe CHMBOJIA B CTPOKE: <MIOSHTMOMKATOP CTPOKM> [<MHOEKC>]

Onepauun HaJ cTpOKaMu: cueuierwe (+), orHomeHue (=, <, >, <=, >=, < >)

Craspaprasie pyHKIHM:

Copy (S, Poz, N) — BBlJeJIeHHE IOACTPOKH;}

Concat (S1, S2,..., SN)— cuenieHue (KOHKATEHAIHS) CTPOK;

Length (S) — onpegeneHHe TEKYINeil QJIHUHLI CTPOKH;

__P_os (81, S2) — ompepejieHHe MEPBOTO BXOMJEHHUS IIOJCTPOKH B CTPOKY

Crammaprabie NpoUeayphl:
Delete (S, Poz, N) — yZameHHe MOACTPOKH;
Insert(S1l, S2, Poz) — BCTaBKa IOJACTPOKH
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AQAARARO O

MporpammMmupoBaHue 06paboTkm nHdpopmaunm

Bonpocbl u 3apannna

1. Kak B mporpaMmMe o603HavaeTcs CTPOKOBAaA KOHCTAHTA, KAK ONMpeNessaer-
cf CTPOKOBAA NepeMeHHaA?

2. Kaxoit MoskeT ObITh MAKCHMAJILHAA JJIHHA CTPOKH?

3. CocraBhTe NpoOrpaMMy IOJYYeHHA M3 CJIOBa «JUCKOBOJA» CJOBA «BOCK»,
HCIIOJL3YHA ONePannio cuelnieHus u GyHErmuio Copy.

4. CocTaBbTe IpPOrpaMMy MOJYYEHHMS CJIOBA <«IPABHJIO» H3 CJOBA <omepa-
nu#A», HCHOJIB3YA Oponeaypel Delete, Insert.

5. B 1aHHOM CJI0OBe 3aMEHHUTE MEPBRII U MOCJEeLHUI CHMBOJILI HA CHMBOJX '*',

6. B narHOM CJIOBe MpOM3BeAuTe 06MEH IEePBOT0 M MOCJHEeJHEro CHMBOJIOB.

7. K namHOMYy CJI0BY NpHCOEAMHHTE CTOJBLKO CHMBOJOB '!', CKOJBLKO B HeM
umeeTcs GYKB (HanpuMmep, U3 cTpoku YPA' Hamo moayuuts "YPAI).

8. B maHHO# CTpOKe BCTaBbhTE Mpobes mocjie KaXJoro CHMBOJIA.

9. IlepeBepHUTE BBEEHHYIO CTPOKY (Hanpumep, u3 ~JUCK' gomxsHO momy-
gutees "KCHI).

10. B naBHO¥ CTPOKe yAaJuTe Bee MPo0eskl.

11. Crpoka mpexncrasnsier coboit sanucek mesoro uuciaa. CoctasbTe mporpam-
MYy €e IepeBOJia B COOTBETCTBYIONIYIO BEJMUMHY IIeJIOTO THIA.

§ 29
KomMOMHMPOBaHHLIA TUMN AaHHbIX

Bce cTpyKTypHBIE THIOBI JAHHBIX, C KOTOPBIMH BBl yiXXe IIO3HAKO-
MHJIHCE (MACCHBBI, CTPOKH), IPEACTABIAIT cO00H COBOKYIIHOCTH OJ-
HOTHIHBIX BeindnH. KomMOGHEMpPOBAHHEIH THII JAHHBIX — 3TO CTDYK-
TYPHBIH THI, COCTOAIIHN M3 (PUKCHPOBAHHOIO 4YHCJa KOMIIOHEHTOB
(mmoseil) pasHBIX TUIIOB.

KoMbuuupoBaHHEIN THO 00BABAAETCA B IporpaMMe B pasjeje TH-
MOB:

Type <uMA> = record
<yMa nonma 1>: <Tun>;
<mMmsi nomns N>: <7un>

End

ITonss MoryT mMeTh Ji00ble THUIBI, B TOM YHCJIEe X KOMOMHHMDPOBaH-
HBIH THII.
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Hanpumep, gaHHBIE 0 pe3yasTaTaX 3K3aMEHOB, MOJAYYEHHBEIX yde-
HHKOM IO TPeM OpeAMeTaM, MOI'YT OBITH IIpeJCTaBJIeHbI OJHOI BeJu-
YHHON KOMOMHMPOBAHHOIO THIIA:

Type results = record

Family: string[15]; {®ammnmusa yueHMKA}
Rus: 2..5; {Ouenka mno pPYCCKOMY SA3HKY}
Blgs 2weBi {Ouenka no anrebpe]
Bhiz: 2..5 {Ouenka no o¢usMKe}
End;

ITocne aroro B pasgeJsie mepeMeHHBIX CleayeT OIIMCaHHe:

Var exam: results:;

Bennuwna KOMOMHMPOBAHHOTO THIIA HASHIBAETCH 3AaNMMCLIO. Jie-
MEHTBI 3alliCH HIeHTHQHUOHPYIOTCA COCTABHBIMH HMMeHaMM CJeAyIo-
meil CTPYKTYPHL:

<MMA TIepeMeHHOM>.<uMs [oJa>

Hanpumep: exam. family, exam.rus

B nporpamMMe MOMET HCIO0Jb30BATHCA MacCHB, dJeMEeHTaMH KOTO-
POro ABJAIOTCSHA 3alIHUCH.

IIpumep 1. Ha sK3aMeHAIIMOHHOM JIHCTE COAEP:KATCH CBENEHHA O
pesyabpTaTax SK3aMeHORB, cIaHHBIX 30 yyeHuKaMu KJjacca. BeecTn aTtu
JaHHBIe B KOMIBIOTED M HOJYYHTEH COMCOK BCEX OTIMYHHKOB.

B mporpamme mMcmoibsyeTcs omnmcaHHe KOMOMHHPOBAHHOIO THIIA
results, IpHBefeHHOe BEIMe. VcXoaHble HaHHBIE OPraHU3YIOTCH B
MACCHB CIeAyIOImel CTPYKTYPEL.

Var list: array[l..30] of results;

Ilocme BBOZA B 3TOT MACCHB MCXOAHBIX NAHHHIX CJAeAyeT (parMeHT
IIPOTPAMMEL:

For i:=1 To 30 Do
If (list[i].rus=5) and (list[i].alg=5)
and (list[i].phiz=5)
Then WriteLn(list[i].family);
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IlporpamMmMa oTOupaer 3ammcH, B KOTOPBIX BCE HOJIA C OUEHKaMH
PaBHEI 5, ¥ BEIBOAUT COOTBETCTBYIOINME NOJA (haMUIHii.

A Teneps obcyaum mpobiaemy: Kak Haubosee yooOHBIM crocobom
OpPraHMB0BATEL BBOJ JAHHBIX B 3TOM nporpaMMe? BBOAWTE ¢ KJIaBHATY-
pel HeyZoOHO mM3-3a Goabimoro obwema gaHHBIX. IIpM KaKIOM HOBTOD-
HOM 3allyCKe IPpOorpaMMBbl HYXHO HaYHHATH BBOJ CHadYaja. A IIPpH OT-
JajKe aTO HaBepPHAKa IpUAeTCHA JeJaTk MHOrokparHo. 'opasmo yno6-
Hee TOATOTOBHTL (aili ¢ HMCXOAHBIMH JAaHHBIMH € IOMOIILIO
TEKCTOBOTO pegaxropa. Ilocie sroro 6es mpobieM MOMKHO ITOBTOPATH
BBOA MHOroxparsHo. Tak m mocrymmm. IloaroroBuM TeKCTOBBIH (haita
CJIeAVIONUIEro BHAA:

Tabnmua ycnesaemocTr 10A kmacca

Pammnma Pycckuit HA3HK Anretpa dusUKa
AHTOHOB

4 5 B
Annpeera

5 3 4
BoBpora

3 5 5

Tabauna cogepKuUT JaHHLIe ¢ haMuauamMu 1 oneEkamMu 30 yueHuU-
KoB Kiacca. OGpaTuTe BHUMaHHWE HA TO, YTO (PAMHJIAK 3aIMCHIBAIOTCHA
B OTJENBbHBIX CTpoKax. HeobxoAuMocCcThs 3TOr0 CBA3aHA ¢ pealm3aluel
anropuTMa (CcM. Jajiee): IPH BBOAE CHMBOJIBHON CTPOKM IPOYUTHEIBAET-
cA TIOJHOCTBI OYepefHAsi CTPOKA TeKcToBeoro daiisa o IpHU3HAKa
EOLN. IIpu sTom dhamMuavu ZOJMKHBI COAEpXaTh He Oosee 15 cuMBO-
JIOB, A IIEPBBIE OHeHKH (II0 PYCCKOMY fA3BIKY) — pacloJiaraTbca He
panbine 16-it mo3uUIMK B CBOEH CTPOKE.

CoxpaHuM 3TOT Gaill B KOPHEBOM KaTaJjore Jormyeckoro aucka E
nog umeneMm 10_a.txt. CocrapuM nporpamMmy ¢ BBOZOM TAOJHIBI yCme-
BAEMOCTH ¥ BBIBOJOM CIIHCKa OTAMYHMKOB. DPaMHUINHM OTIWYHHKOB
BEIBEJZIeM Ha 2KpaH W COXpaHHM B (aiiie ¢ umeneM Best.txt .

Program Examen;

Type results = record
Fam: string[15];
Bug: 2457
hlas 2.a53
Phiz: 2..5

End;
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Var list: array[l..30] of results; {MaccuB =zanucei}
i: Integer; Fl, F2: text;
Begin
Assign (F1, 'E:\10 a.txt'); {Ceasemamme F1 c odamom 10 a.txt}
Assign(F2, 'E:\Best.txt'); {Ceasumamme F2Z c odalyiom Best.txt}
Reset (F1) ; {OrxprrTe datina Fl nna yUTeHMs )
Rewrite (F2); {OrxpriTMe danna F2 ngna sanmcu}
ReadLn (Fl); ReadLn(Fl); {Iponyck 2 cTpok B oOatnme F1}
{IImxkn epOma u=2 ¢arna Fl}
For i:=1 To 30 Do
ReadLn (Fl,1list[i] .Fam, list[i].Rus, list[i].Alg,
list[i].Phiz):
{Inxkn oTHopa OTNIMYHMKOE M BEHEBOIOA MX QaMMJIMHA}
For i:=1 To 30 Do
If (list[i].rus=5) and (list[i].alg=5)
and (list[i].phiz=5)

Then
Begin
WriteLn(list[i].fam); {BeBonm dammnum Ha 3SKpaH}
WriteLn(F2, list[i].fam) {3anuce odamunmm B dain F2}
End;
Close(Fl); Close(F2) {3akpuTHe OQannos}

End.

IIpumep 2. Pemas pacCMOTPEHHYIO 3a7ady C OIEHKAMH, MOMKHO
obofTHCE Ge3 maccuBa 3amuceii. Kpome TOro, MOXHO He CTABUTHL Or'pa-
HHYeHNA Ha YHCJIO YIeHHKOB B Kiacce. FIX 4MciIo BBEIACHHTCS B IIPO-
mecce uTeHHA (haitnma ¢ tabamiel ycmeBaemocTu. CocTaBEM mporpam-
My, KOTOpas KpOMe BEIBOJA cnucKa (haMHJINI OTIWYHHUKOB IOACYHNTA-

€T HX KOJIHYECTBO H NPOUEHT OTJIHYHHKOB IO OTHOILIEHHIO K IMOJHOMY
COCTaBYy KJacca.

Program Examen 2;
Type results = record
Fam: string[l5];

Busi 2..5%
Alg: 2..5;
Phizs 2%.5
End;
Var list: results; {OnHa nepeMeHHasa KXOMOMHMPORAHHOTO

THunal
I, K: Integer;
Fl, E2% *text;
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Begin
Assign(Fl, 'E:\10 a.txt');
Assign(F2, 'E:\Best.txt');
Reset (Fl); Rewrite(F2);
ReadLn(Fl); ReadLn(F1l);
I:=0; K:=0; {MEMUManM3auMa CUYETUMKOR }
{IlIMkn Q0O KOCHLIa 4YTeHMA OQainal
While not EOF(Fl) Do

Begin
Readln(F1l, 1list.Fam, list.Rus, list.Alg, 1list.Phiz);
:=I+1; {llogcueT uYMCIa YYEHMKOR}
o If (list.rus=5) and (list.alg=5) and (list.phiz=5)
Then
Begin

WritelLn(list.fam) ;
WriteLn(F2, 1list.fam):
K:=K+1; {lloncyeT 4YMcya OTJIMYHUKOR}

End
End;
Writeln('Ms ', I, ' yueHMKOB B KkJjacce ', K,
' OTIMYHMKOB, YUTO cocTaBiaser ', K/I*100:4:1, '%');
Close(Fl); Close(F2) {3akpuTHMEe (anos}
End.

B aT0it mporpamme nepemeHHasi ] MCIONB3yeTCA KAK CUETUHUK YHC-
Jia VIEHHKOB, a mepeMenHasa K — Kak cUeTYMK 9YHCJIA OTIMIHUKOB.

CranpgaprHas jgorudeckas yEKnua EOF (end of file) npumer 3ma-
yenue True, KOr[a mpoliece uTeHnA M3 (aitia moiigeT A0 ero KOHIA.

B pesyabTaTe BHINOJHEHHA IPOrPaMMbl KpOMe CIHCKa OTJIHYHH-
KOB HA 9KPAH BHEIBEIETCH CTPOKA:

W3 30 yueHukoB B knacce 10 OTIMUHMKOR, 4TO cocTaBnaeT 33, 3%

CucTtemMma OCHOBHbIX NOHATUA

=T

KoM0uMHHPOBAHHBIN THII JAHHBIX — CTPYKTYPHBIA THI, 00beIHHAIANR
PA3HOTHUITHEIE KOMIIOHEHTHI (TI0JIA) JaHHBIX

Tumn moas: 1:060i MPOCTOH WM CTPYKTYPHPOBAHHBIM THII (KpoMe (ai10Boro)

3anMchk — BeJIHYHHA KOMOMHMPOBAHHOTO THIIA

HpoesTnduxanHua MOAA 3allMCH — COCTABHOE MMA:
<MMA 3Zalucu>.<MMA IIOJIA>




Bonpocb! U 3apaHus

1. Yem KOMOMHHMPOBAHHBIM THI JAHHBIX OTJIHYAETCH OT PEryJHPHOr0 THIA
mpaaHBIX (MaccuBa)?

2. Uro Takoe 3anuchk?

3. Onumure KOMOHHHPOBAHHBIN THI AJIA 3amuceil, COAEPMKAILHX CJeAYIOo-
e JaHHbIe YYEHUKOB: (haMUIHIO, UM, I'OJ POMKIAEHHUH, pocT (B CaHTH-
MeTpax), Bec (B KujorpaMmax).

4. OnummnTe COAEPIKUMOE TEKCTOBOTO (haiisa, 3 KOTOPOro 6YAYT BBOAUTHCH
JaHHBIE, COOTBETCTBYIOINVE ONHCAHHIO W3 NPeABIAYINEero 3alaHuWsa, AJsA
HECKOJIBKMX YYEeHHMKOB Kjacca (He MeHee IsTH).

5. Hanumute nporpammy, o KOTOpo# OyAyT BBeJleHHI AaHHEBIE U3 daiina,
OIIMCAHHOI'O B NpeJBIAYINEeM 3aJaHWM, H BHIIOJHEHA cieAyomiasa obpa-
Gorra:

KomMOMHMPOBAHHbINA TUN AaHHbIX g
A
A
A

@ onpejeleHNe CPpeJHEr0 POCTA W CPeJHEro Beca BCeX YYEHHKOB;
® BBIBOJ Ha 9KpaH M B ¢aitn rost.txt conmcka (hammanu, mMeHa, BO3-
pacT) Y9eHHKOB, POCT KOTODPBIX BbILIE CPEJXHEro pocTa;
® BBIBOJ Ha 3KpaH M B (aiin ves.txt cnmcka yueHHMKOB, Bec KOTOPHIX
HH)Ke CPeJHEero Beca.
6. PemnTe IpeARIAYINYIO 3aJlaUy, He MCIOJNb3ysd B IIPOrpaMMe MACCHBA 3a-
nuceit. I[Todckaska: onepaTop Reset MOMHO MCIOJB30BATH B MpOrpaMMe

MHOTOKPATHO JJIA IOBTOPHOTO 4YTeHHs (aiina, HAYWHAA C ero IepBoil 3a-
IIHCH.

og




MporpammupoBaHune o6padboTkm nHdopmaumun

9O0P Kk rnaee 3 Ha caite DLUUOP (http://fcior.edu.ru)

» AJNTOPHTMEBI CODTHPOBKH

+ BiokeHHBIe IMKJBI (Ha npuMepe sasblKa Pascal).

¢ HWcnonssosamue mukaa While-do (ma npumepe saseika Pascal).
(ITpaxTryeckasa pabora).

» KoHcTpyupoBaHUe JOTHIECKHX BBIPAKEHHI

« HauanbHEIe CBeleHHS O IMporpamMmax Ha ssbkike Pascal

» OObaBieHuMe mepeMeHHBIX B nporpamMe (Ha mnpumepe sshIka
Pascal). Hcnonbzosanue. Ilpucsansanue. [IpakTruuyeckas pabora

» O6baBiIeHHMe mepeMeHHEIX B nporpamMe. Ilepeuucinmmele u wH-
TepBaabHble TUnEl (Ha nmpumepe sssika Pascal). Ilpaktuueckas
paborta

» Omnepatopsl BeTBiaeHus if w case (ma mpumepe sseika Pascal).
ITpakTuueckasa pabora

» OcCHOBHEIE CTPYKTYPHI JAHHBIX

» OcHoBHBIe THOHI AaHHEEIX: Integer, Real, Boolean, Character mu
String. Pabora ¢ mepeMeHHBIMM M KOHCTAHTaMH (HA IpHMepe
aseixa Pascal) (A)

» OcHOBHBIE 3JIEMEHTHI A3bIKa IPOrPAMMHPOBAaHHA (Ha IpHMepe
Aspika Pascal). Ilukael. Pabora ¢ nmukiaamu. McenoiabzoBanue
IHUKJIOB B mporpaMmme. BiosKeHHBIE ITHKJIb

« OcHoOBBI paGoThl co cTpoKaMu B s3bIke Pascal. IIpaxTuueckas
pabdora

+ OcCHOBBI COCTABJIEHHA MPOrPAMMEI, OCYIeCTBJIANIOINEH BBIBOJ
IaHHBIX HAa KOHCOJL B A3bIKe Pascal

» Ilpocreiimme onepanun aAsbika Pascal

¢ PabGora ¢ maccusamu. OnHOMEpHBIE MACCHBEI. AJITODUTMBI pa-
6oTel ¢ maccuBamu., QO0paboTrka Maccuea B nukiae. ITogcuer cym-
MBI 3JIEMEHTOB, MAKCHMYM H MHHHMYM, IIOMCK M COPTHPOBKA
3JIEMEHTOB B MaccHBe (Ha npuMepe sseika Pascal). (M)

+ Peajm3anusa OCHOBHEIX AJTOPHTMHYECKHX KOHCTpyKumii.Cosna-
Hue mabioHAa mporpaMMbl Ha A3bIKe Pascal

» @ymrnum paboTel co cTpokamu B sasbike Pascal. IIpakTuueckas
pabora

» Oramnsl paspaboTKH IMPOTpaMMEI, ee cTpyKTypa. Cosnanue mad-
JIOHA TporpaMMbl Ha ssbike Pascal




NMpakTukym’

MpakTuyeckue paboTsbl
K rnase 1 «<Mupopmauus»

Pab6ora 1.1. LLindpposaHne gaHHbIX

IIexs paBoTHI: 3HAKOMCTBO ¢ NPOCTEHIIMMH IpueMaMu InugpoBa-
HHA ¥ JeMHU(POBAHUA TEKCTOBOM MHMOPMAIHH.

3amanue 1

HTugp Ilesaps. IToT mudp peaarusyeT ciaenyiollee mpeobpasosa-
HHe TeKcTa: KaskJad OyKBa HCXOZHOIO TEKCTa 3aMeHAeTCH CJIe[yIio-
mieit mocne Hee GYKBOH B andasBuTe, KOTOPHIM CUMTAeTCA HAIHCAH-
HBIM IIO KPYTY.

Hcnonwaya mudp Iesapsa, sammdposars clegyomue (pasbl:

a) leny BpeMa — IoTexe dac

6) C HoBeIM romom

B) IlepBoe ceHTAOPA

3amanue 2

Hcnoneaya mmgp Ieszaps, 1eKoQUPOBATE CIegyIONIHAe (pPpasbl:
a) JIMOGTTOBK IIOT
0) Bémné tnmoué pdTyboil

3ananue 3

Hlugp Buscenepa. 1o mudp Ilesaps ¢ nepeMeHHON BeaHMYHHOI
cABHra. BemmuumHy ciBHra 3agaiT KJOUEBBIM claoBoM. Hanpumep,
KaoueBoe caoBo BABA osHauaer CAEAVIONIYIO II0CJEA0BATEJILHOCTD
caBuroB 6yxB mcxomHoro Texkcra: 3 1 91 3 1 9 1 u 1. 1. Mcmonssysa
B KayecTBe KJWO4YeBOro caoBo SHWMA, sakozguposars  cJjoBa:
AJITOPUTMUBAIINA, KOMIIBIOTEP, UHTEPHET.

3ananue 4

Cmoso JRIIIOIIEB nponydYeHo ¢ momomibio mudpa BH:xeHepa
¢ karoueBsIM ciaoBoM BAHK. BoceTaHOBHTE HCXOMHOE CI0BO.

1
3aaHUSA CO «3BE3NOUKOH» UMEIOT MOBBIIIEHHYO CJOMHOCTB.
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3ananue 5*

C momompew TabamuHoro mnporeccopa Microsoft Excel aBromarn-
3UPOBATH IIPOIECC KOAWPOBAHUA CJIOB C HCIOJL30BAHHEM KJIOUEBOTO
croBa bank (mpeamosnaraercsi, uTo cJOoBa OYAYT COCTOATH TOJABKO U3
CTPOYHBIX JIATHHCKHUX OVKB M WX AJuHA He Oyaer npeBeluare 10 cum-
BOJIOB). JlyisA pelleHUs B3aJaul MCHOOIB30BATH TEKCTOBBIe (QYHKIIUHA
CHUMBOJI u KOICHUMBOJI. Kaxxpas OyKBa AOJIXKHA XPAHUTBCA B OT-
JIelbHON sAueiike. BeaununHa cABHUra JOJIKHA OIpPeNeNATbBCA aBTOMAaTH-
yecKd (KoJ OYKBBI KJIHOUYEBOr0O CJI0BA MUHYC KOJ| OYKBEI «a» ILIIOC efH-
muna). ITompo6oBaTh ¢ TOMOIOBIO Bamied TaGIMIIBI 3amMM@POBATE CJI0-
Ba: algebra, geometry, english.

3ananue 6

HUcnonp3ysa B KadecTBe KJIOUYa pacIojio)KeHHe OYKB HA KJIaBHATY-
pe BaIllero KOMIIBIOTEPA, AeKOAHPOBATE COODIIeHMe:

D ktce hjlbkfem kjxrf?

D ktee jyf hjckf?

3ananue 7

Hcnonp3ysa B KadecTBe KJIOYA PACIIONIOMKeHUe OYKB HA KJIABHUATY-
pe Balllero KOMIbIOTEPa, 3aKOAHPOBATEL COOOIIeHTe:
MockBa — crtoauia Poccun

3amanue 8

HTugp nepecmanosxku. KopupoBaHuWe OCYINECTBJISAETCA IlepecTa-
HOBKOH GYKB B CJI0OBe II0 OODHOMY M TOMY e npasuiny. BoccTaHOBHUTB
CJI0BA M ONPEJeJIUTh IIPABUJIO IIEPEeCTaHOBKH!

HUMAPEJL, JIETO®EH, HUJIKMEA, HOMOTUP, PAKTHATIIA.

3amanue 9

Hcnonbaysa NpUBeNeHHBIN B 3agaHuu 8 mudp IepecTaHOBKH, 3aKO-
JHUPOBATH CJEAVIOIIHE CIOBA:
TOPU30HT, TEJJEBU30P, MATHUTO®DOH.

3amanue 10

OmnpefennuTh IPABAJIO MIM(MPOBAHNA ¥ pacIn(poBaTh CI0BA:
KOPHOILLJIIUTKAJIIYOHIITUEH TANDS

YREPOI'PEOIIIJIAEKBUCHTEBMO




NpakTuyeckue padoTb! K rnaee 1

3amanune 11

Hcnons3yda NpHUBeAeHHBIM HHUME KJOUY, paciradpoBaThk cooblie-
HHUSA.
Knrou: PA OIE KX MO HY Jid
CoobGmienusn:

a) AKBMYHUAIKYMBPJI UKCAMTP

6) TOAIPMYYBIN APSTMBMA

3ananue 12

C nomorbio KaoYa U3 saganus 11 3aK0AMpPOBATH MOCTOBUILEL:
a) Pribax prifaka BHAAT u3gaieKa
6) Cmenan meyio — ryasii cMeso

3ananue 13*

IIpuayMaTe cBOM KJIH0Y MIHN(GPOBAHHA U 3aKOJUPOBATE C ITOMOIIBIO
Hero coobijeHue:
But — ato MHUHHMAaJbHAA e JUHHUIIA U3MEepeHHua HHQ)OpMaIIHH

PaboTta 1.2. UamepeHue nipopmaumm

Ilexr pabGoThl: IpaKTHYECKOE 3aKpeIlleHHe 3HAHUII o cmocobax
u3MepeHHusi WHOOPMAIHH IIPH MWCHOJL30BAHHUHN COAEPKaTelILHOI'0
U 06'beMHOT0 IOIXO0H0B.

3amanue 1

OnpenenuTs (¢ IOMONIBIO YTHIMUTEL «YCTAHOBKA M yIAJeHHE IPO-
rpaMMm»), CKOJIBKO IPHJIOMKEHHI YCTAHOBJIEHO HA BalleM KOMIIbIOTEpE,
M BBIYHCIHTBH, KaKOe KOJHYeCTBO HHMOPMAIUMH COAEDIKHAT COOOIIeHIe
0 TOM, 4TO OBLIO 3AMIYINEHO OJHO M3 HUX.

3amanue 2

Bpau-croMaTosOr IPHUHEMAET NAIHMEHTOB ¢ 8 yTpa 40 2 4acos
auA. Ha xaxporo mammenTta orsoaurcs mo 30 mmuyr. Kakoe konwu-
4ecTBO HH(OPMAaIUN COAEePIKUT coobIeHne o ToM, 4To lleTs 3ammcasn-
cAa Ha npuem B 11.307
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3ananue 3

WM3BecTHO, 4TO COODINEHME YUHTENdA O TOM, UTO K JOCKEe IOMHIeT
Camra OpaoB, comep:xuT 5 6uToB mH@oOpManuu. CKOJIBKO YUEHHUKOB B
KJjacce?

3ananue 4

B xopaure nexxkar 4 rpymu u 12 a6nox. Kaxkoe konutdecTBO HH-
dopMaIMK COXEPIKHUT COODIeHHe O TOM, YTO M3 KOP3WUHBI JOCTAIH
rpymy?

3amanue 5

B mKoIpHYI KOMaHIY IO BoJeifoay OblIO OoTOOpaHO HEKOTOpOe
KOJHMYEeCTBO YUeHHKOB 13 64 nperengenToB. CKOIBKO YYEHHKOB OBLIO
oTobpaHo, ecau coobleHHe 0 TOM, KTO OLLI BBEIOpaH, comep:uT 72 6u-
Ta uHbOpMAITHH?

3ananue 6

W3 nangku DOCUM 6110 yaameso 13 daiinor, u coobmeHue 00
aroMm cozep:xkurT 91 Our madopmamum. CKOIbKO (ailjloB OCTANOCHE B
nanke?

3ananue 7

B merckoii MmarEuTHOHN a30yke 32 OykBbl. Kakoe KOJIHYIecTBO HH-
dopManuU CONEpPKUT COOOIIeHHe O TOM, UTO M3 HHUX ObLIO cobpaHO
CJIOBO «MypaBeii»?

3amanue 8

Kaxoe konuuecTBO HHGODMAIIHH TOJIYYHUT BTOPOW UI'POK IPH UTpDe
B KPECTHMKM-HOJIMKM Ha HOJe padMepoM 8 x 8 KIeTok mocie NepBoro
XO0/la IEePBOTO UrPOKAa, HIPAIOIIero KpecTUuKaMu?

3aganue 9

HeobxoamMo oTrasars CJI0BO, COCTOAIIee W3 5 OYKB M 3allMCaHHOE
¢ nomomieo andasuta U3 32 OykB. Mo)KHO 3ajaBaTh BOIPOCHI, OTBE-
TOM Ha Koropele Oyaer «lla» mau «Her». C momMompio Kakoro uducia
BOIIPOCOB MO’KHO OTTaJaTh CJIOBO IIPH ONTHMAJILHOH CTPATErMH UTPhI?




3ananue 10

OTkprITE B pepakTope Microsoft Word nmpousBoisHEIH TEKCTOBBIH
daitsn (6e3 rpadHIECKHX 3JIEMEHTOB), ONpEAe]HTE KOJHYECTBO CHMBO-
JIOB B 3TOM (haiine, BKaI0O49aa npobensl (komanaa Cepsuc — CraTuern-
Ka), ¥ BRIYMCIUTE KOJIHYECTBO MHGOpMAIUu B 3TOM (paiine.

3anmanme 11

AnpaBuT HEKOTOPOrO AIBIKA COCTOUT M3 64 cHMBOJIOB. 3a CKOJb-
KO CeKYHJ MOKHO mepeaaTth Texkcr u3 2000 cHEMBOJIOB, €CJIM CKOPOCTH
nepegadn — 50 GaiiToB B cekyHAy?

3ananue 12

B nexoropom andasnuTe 3amucaH TexcT u3 300 CHMBOJIOB, KOJH-
gecTBO HH(poOpManuu B Tekcre — 150 6Gaitrop. CKOIBKO CHMBOJIOB
B andasure?

3ananue 13

IIpusenenHoe HUXKe COOOIIEHHE COAEPIKHT Bce GYKBEI aidaBHTa.
Kaxoe KonuyecTBO HHQOPMAIMH OHO COTEPKUT?

V&M LM VERLOAEBH Y 8 ¥ ASY N

3amamue 14

Hmeerca daiin ¢ rekcrom ua 20 000 cumsosos. IIpu HaGope Tek-
CTa HCHOJIb30BAJICS KOMIBIOTEPHEIN andaBuT. Teker He0OOXOAUMO CKO-
OAPOBaTh HA OHCK, HA KOTOPOM HMeeTcA CBOOOAHAs 00JIacTh MAMATH
20 Kb6aiit. ITomecTuTCa M TeKCeT HA AUCK?

3ananue 15

B reuyenme 10 cexynp Gbiio mepefaHo cooblneHne, KOIHYECTBO HH-
(hopmanuu B xoropom paHo 5000 6aiitos. Kakos pasmep andasura,
ecaH cKopocTh nepenadud — 800 cuMBOJIOB B ceKyHAY?

3ananue 16

JBa coo0ImeHNsi COZEPIKAT OAMHAKOBOE KOJHMYECTBO CHMBOJIOB.
Konuuecrso madopmanuu B nepsom Texcre B 2,5 pasa Gonbme, uem
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Bo BTOpoM. CKOJIBKO CHMBOJIOB COJep:KaT aa(aBUTHI, €CJH H3BECTHO,
YTO YHMCJIO CHMBOJIOB B KasKJ0M ajdaBuTe He npeBblmaeT 32 H Ha
KasKAbI CHMBOJ NPHXOAUTCH IeJIoe YUCI0 GUTOB?

3anmanane 17

CKoJBKO 61TOB MH(MOPMALHHA COZEP:KHUT J000e TPeX3HAUYHOEe BOCh-
MepHYHOe YHCI0?

3ananue 18

Coazate ¢ moMombio TabawuHoro mpomeccopa Microsoft Excel
TabaMny AJA ABTOMATWYECKOro IepeBoja umcen u3 GuroB B GaMThl,
Kuno6aiiTel, MerabaiiTel ¥ rurabaiTer. [lepeBecTr BO BCe NpPEAIOMKEH-
Hble eguHUNB! naMepesua 1000 6uror, 8192 Gura, 20500 Guros,
16 394 6mra, 100 200 H6uTORB.

3ananue 19%

HaiiTy HeW3BeCTHEIE X ® }Y, €CJH BepHbl COOTHOIIEHUHA
16Y M6aiiT = 8% 6ur u 2* K6aiit = 2¥ MGa#rT.

3ananune 20%

CosgaTh ¢ moMoInbio TabauuHOro npomeccopa Excel Tabmuny ciae-
IVIOIIEero BHUaA:

W3 raxoii Konuueerso |Butm |Baitrer | Kuio- Mera- Tura-
eIHHHAIE uH(pOpMAIUH GamtThl 6aiTh GaiiThl
M3MEepeHus
epeBOAHTL?

B nepsom cronboe efwmHWUIIA M3MEDPEeHHS JOJKHA BhIOUpPATHCA M3
crrcKa (CIIMCOK co3jaercs ¢ noMombio komauasl lanasie — IIposep-
ka). lanee, B 3aBHCHMMOCTH OT BhIOpaHHON e€JMHHMIBI M3MEPeHH:A, 3a-
NaHHOE KOJUYeCTBO WH(MOPMAIIMH AOJMKHO NEepeBOAUTHCA BO BCe yKa-
3aHHBIe e[UHANE N3MepeHusa (UCIONB30BATE YCIOBHYIO QYHKIMIO).

ITIporecTHpoBaTh paGoOTOCIIOCOGHOCTE CO3AHHOM TAGIULBI U JOKAa-
3aTh OIPABUJIBHOCTE €e paboTshl.




MNpakTuyeckue pabotbl K rnase 1

PaGora 1.3. Npeacrasnexnue yucen

Iens paGoThl: 3aKpenieHWe 3HAHHWII O CHCTEMaX CYHCICHHA H O
npeJCTABIEHNH YHCEJ B IAMATH KOMNOLIOTEDa, IOJYYEHHBIX IIPU H3Y-
YeHHH Kypca WHGODMATHKH OCHOBHOI ITKOJIBI.

3ananne 1

BeinucaTe andaBuThl 2-wuHOM, 5-puuHO, 8-pmuHOH, 16-puuHoii
CHCTEeM CUHCJICHUA.

3ananue 2

Sanucare mepsble 20 wumcen HATYPATBLHOTO YHCJIOBOTO pAZAA
B 2-W4HOM, 5-puyuHOil, 8-puuHoit, 16-pHuHOIl cUCcTeMax CUYMCIeHHS.

3ananue 3

B kaxoil cucreMe CUHMCIEHHMA CIPaBeJTMBO PABEHCTBO:
a)2-2=10; 6)2-3=11; 8)3-3 =187

3ananue 4

3amucaTe B pasBePHYTOM BHJe YHCJIA.
a) Ay = 125,34; Ay = 125,34; 6) Ag = 125,34; A, = 125,34,

IToscnenue. PassepHyToil (hopMoOii 3aIIHCH YMCJIa HA3HIBAETCH 3a-
IIMCh BUJA:

A, =20, 0" 6, 072+ ...
+ag®+a gl +a,q2+...+ a_,q ™).

3xecs A, — 4HCIO, ¢ — OCHOBAHHME CHCTEMBl CYUCJIEHHUA, X —
NUQPE! JaHHOW CHCTEMEBI CYMCIEHHH, I — KOJUYECTBO PAaspAAOB Ie-
JIOW YACTH YHCJA, M — KOJHYECTBO Pa3pANOB APOGHOHM YacTH umena.

Hanpumep:

26,387,,=2-101+6-10°+3-10"1 +8-102 + 7-10-3;

101,11, =1-22+4+0-21+1-:204+1-2-1 + 1-2-2

B mocreaHeM mpuMepe HCIOJB30BAHA AECATHYHAN pasBepHyTasa
(hopma sanmucu gBOHUYHOrO UmMCaAa.

203
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3ananmne 5
IlepeBecTH uncaa B AECATHYHYIO CHCTEMY CUHCICHHA.
a) Ag = 341; 6) Ag = 341; B) A = 341;

r) A, =34,1; 1) A= E41A,12.

3anaaue 6

IlepeBecT mesbie YKMC/ia U3 JECATAYHON CHCTEMBI CUHMCJIEHHA B
JIBOMYHYIO, BOCBMEDHYHYIO ¥ IIeCTHAANATEPHYHYIO CHCTeMBI:
a) 856; ©6) 664; B) 5012; r) 6435; nx) 78.

3apanme 7

TlepeBecTn gecATHYHBIE APOOH B JBOMYHYIO M BOCBMEPHYHYIO CHCTe-
MBI CYHCJIEHUS, OCTABUB ISTH 3HAKOB B [POOHOM 4acTH HOBOTO UMCIHA.
a) 21,5; 6)432,54; B)678,333.

3ananue 8

CocTaBUTE TAGIHIEI CA0KEHUS ¥ YMHOMKEHHS B JBOUYHOH cHCTe-
Me CYHCJIeHHA H BHINOJHHTL BEIYHCIEHUA:
a) 1110 + 101; 6) 10101 — 11; B) 101-11; r)1110:10.

3apanue 9

IIpeacTaBuTh YMCJIA B JABOMYHOM BHJE B BOCBMHOMTOBOM mpexn-
cTaBJeHUH B opMmarTe nesnoro 6es sHaKa.
a) 5; 6) 17; B) 64; r) 255.

3ananune 10

IlpeacTaBuTE YMCAa B ABOMYHOM BHJAe B BOCBMHOMTOBOM mpej-
CTaBJIeHUH B (pOpMAaTe IeJIOro CO 3HAKOM.
a) 56; ©6) —56; B)127; r)-127.

3amanme 11%

IIpeacTaBuTh BeleCTBEHHBIE WHCJIA B UYeThIpex0aiToBOM mpex-
cTapjleHuH B hopMaTe C NJaBalomieil 3amAaTOMH.
a) 0,5; 6) 25,12; B) —25,12; r) —3456,1.




PaGorta 1.4. NpeacraBneHue TeKCTOB.
CxaTue TekcToB

Ilens paGoTel: IPAaKTHYECKOE 3aKpeILIeHHe 3HAHHWHA O MpeJCcTaBJie-
HHHM B KOMIBIOTEPE TeKCTOBEIX JAHHBIX.

3ananue 1

OnpesenuTh, Kakwe CHMBOJLI KOAUPOBOYHOHN Tabaunmer ASCII
(DOS) cooTBeTcTBYIOT BCEM NpONUcHLIM GyKBaM pycckoro andasmura
B KoguporouHOH Tabiunme ANSI (Windows). [Ins BRINOJHEHUA 3aja-
HHA CO3/laTh TEKCT C PYCCKHUM aja(aBHTOM B TEKCTOBOM peJaKTope
«BiokHOT», a 3aTeM OTKDHITH €ro B peXHUMe NpocMoTpa (KaaBu-
ma F3) B m06om daiinosom merepxepe (Windows Commander, Far,
Total Commander, Norton Commander) u npeo6pa3zoBaTs B Apyryio
KoauposKy. Ilocne BEIONIHEHUsA 3aJJaHUsA 3AaNONHATE TAGAHUIy.

Bykea Bykea Byxea Byksa Bykxga Byxsa
B ANSI B ASCII B ANSI B ASCII B ANSI B ASCII
A K X

e | o | B2 R R RS
Rlg(3|al9w|lH|lo|IEB|IB|Y
m|d|lo|e|EB|ld | BEIB|I& B
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3amanue 2
3aKoAMPOBATEL TEKCT ¢ IOMOINBI0 KoAupoBouHoi Tabauner ASCII.
Happy Birthday to you!

BanucaTh ABOMYHOE H IIECTHAALATEePHYHOE IpEeACTABJIEHHA KOAa
(ans 3amMCH IMIECTHANIATEPHYHOTO KOJA MCIOJb30BATE CPEICTBO AJSA
npocmoTpa daitios Jo6oro QaiisoBoro MeHeAkepa).

3ananue 3

JlexoaupoBaTh TEKCT, 3AIIMCAHHBIA B MEXYHAPOJHOH KOAHPOBOY-
Hoit Tabaune ASCII (zaHo mecATUYHOE IpeACTABIEHUE).

71 101 108 108 111 44 32 109 121 32 102 114 105 101
110 100 33

3ananue 4

Ilonwsaysaces Tabauneit kogupoBku ASCII, pacmugposaTs TEKCT,
IpejCTABJEHHLIH B BHMe JBOUYHLIX KOJOB CHMBOJIOB.

01010000 01100101 01110010 01101101 00100000 01010101
01101110 01101001 01110110 01100101 01110010 01110011
01101001 01110100 01111001

3ananue 5

Ilonp3ysack komosoii crpasuneit Windows-1251 rabmaunsl xoau-
posku ASCII, mnoayuYmTe IIEeCTHAAIATEPHYHBIA  KOJA  CJIOBa
NHDOPMATHU3AILIAA.

3ananue 6

Bo cKONMBKO pas yBeamuuTcA 00beM MaMATH, HeOOXOAMMBIN AJA
XpaHeHHS TeKCTa, ecau ero npeobpasosats u3 kKozuposxu KOI8-R B
kKogupoBKy Unicode?

3ananue 7

C momomisio TabauurOro mponeccopa Excel mocTpouTs KOAMPOBOY-
HyI0 Tabnuny ASCII, B KOTOpO#l CHMBOJEBI OyAyT aBTOMATHYECKH OTO-
6pa)kaThCs HA 9KpaHe B COOTBETCTBHHM C MX 3aJJaHHBIM JeCATHUYHBIM
HOMepOM (MCIIOIL30BATE COOTBETCTBYIOIIYIO TEKCTOBYIO (DYHKIMIO).




MpakTuyeckue pabotel kK rnase 1

CnpaBouHas HE(pOpMAIHA

Anropntvm Xaddpmana. CoxxarneM mHDOPDMAIMH B IDAMATH KOM-
NbIOTEpa HA3BIBAIOT TAaKOe ee IpeobOpasoBaHME, KOTOPOE BeAeT K CO-
KpameHHi0 00'beMa 3aHMMaeMOH NaMATH IIPH COXPDAHEHHH 3aKOJHUPO-
BaHHOIO cojep:kaHuA. PaccMOTPHM OMH M3 cIOCODOB CIKATHSA TEKCTO-
Boii wmH(popmamuu — anroputm Xadpdmana. C nomompo 3TOTO
aJNrOpUTMa CTPOHTCA JBOHYHOE JepeB0, KOTOPOe IIO3BOJISAET OJHO3HAY-
HO [eKOJHPOBATE JBOMYHBIA KOJ, COCTOSINHI M3 CMMBOJBHBIX KOIOB
Pasnu4YHOM ANMHBI. [[BOMYHBEIM HasbIBAETCS JepPeBO, M3 KaskAoi Bep-
INIWHBI KOTOPOTO BBIXOAAT ABe BeTBu. Ha pHCcyHKe npuBeneH npuMep
TAKOr'0 JiepeBa, MOCTPOEHHOrO ANMA aihaBUTa AHIIHUICKOrO A3BIKA C
Y4eTOM YacTOThl BCTPEYAEMOCTH ero GYKB.

0 1
0 1 0 1
0/ \{ 0/ \{ o/ \d o/ N
'V LU 74 VN i W - . W <. Wy .
o/\' o/\1 o/\1 HS o/\! I R N 0o\ 0 A
¥ QU WM € F DARE |, L P TR
B W P T T
07 N1 XN

3aKoZHUpyeM ¢ NOMOIIBIO JAaHHOTO AepeBa cioBo «hellos:

0101 100 01111 01111 1110

ITpu pasmMelneHMH 9TOTO KOAA B IAMATH ITOOHTOBO OH IPHMET BH:

01011000 11110111 11110

Taxum obpasoM, TexcT, saHMMalOmMuil B koguposke ASCII 5 6Gaii-
TOB, B KogupoBke Xaddmana 3aiiMer ToabKo 3 OaiiTa.
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MpakTukym

3ananue 8

Hcnonsaysa meron cxxatusa XaddmaHa, 3aK0JHPOBATE CIeAyIOIIHe
CcJI0Ba:

a) administrator

6) revolution

B) economy

r) department

3apanue 9

Hcnonpsysa nepeso Xaddmana, JeKOAHDPOBATH CIEAYIONIHE CIOBA:
a) 01110011 11001001 10010110 10010111 100000
6) 00010110 01010110 10011001 01101101 01000100 000

Pa6ora 1.5. NpeacraeneHue naobpaxeHus U 3Byka

IMens paGoTsl: TpaKTHYECKOE 3aKpellieHHe 3HAHWH O NpeACTaBJe-
HHAH B KOMIObIOTepe rpaduyecKHX NAaHHBIX U 3BYKAa.

Cnpasounas uH(hOpMAOHA

B HeKOTOpPBIX 3aJaHUAX HMCIOJB3YETCHA MOJeNbHBIH (yueOHBINH) Ba-
pHAHT MOHHTOpA ¢ padMepoM pactpa 10 x 10 nukceseii.

IIpu BexkTOpPHOM NOAXOAe uU3oOpakeHHEe DACCMATPHUBAETCA KaK CO-
BOKYIHOCTE MPOCTBIX 3JIEMEHTOB: NPAMBIX JHHHH, YT, OKPYIKHOCTEH,
BJJIMICOB, NPAMOYTOJBHHKOB, 3aKPACOK U IP., KOTOPbie HA3BIBAIOTCH
zpaguueckumu npumumuseamu. I'padmndeckas uHOOPMALHA — BTO
JaHHBIE, OAHO3HAYHO OIpeAeNdA0inue Bce rpapuuecKme NPHMHTHUBEI,
COCTaBJIAIONINE DUCYHOK.

ITonosxenue u ¢dopma rpadpuyecKux IPUMHTHBOB 3aal0TCA B CUC-
meme zpaguueckKux KoopduHam, CBA3aHHBIX ¢ 3KpaHoM. OObIYHO Ha-
Yaj0 KOOPAMHAT PACIOJIOMEHO B BEpPXHEM JIeBOM yruy skpaHa. CeTka
nHMKceneil cOBIaZiaeT ¢ KOOPAMHATHOM ceTKoi. 'opusoHTaNbHAaA OCh X
HampaBJieHa C/IeBa HAIPABO; BEPTHKAJIbHAA OCb Y — CBEPXYy BHHS.

OTpe3ox NpAMOH JHHWY OJHO3HAYHO OIpefensieTcsi YKasaHHeM

. KOOpAMHAT €ro KOHIIOB; OKPYXXHOCTH — KOOpAHHATAMH IEeHTpa H pa-

AAYCOM; MHOI'OYroJdbHHK — KOOpAMHATAMH €ro yrios, 3aKpalineHHasa
obnacTs — IPAaHUYHOM JIMHMEH A IIBEeTOM 3aKPacKH M Ip.
VuebHas cucTeMa BeKTOPDHBIX KOMaHJ IIpefcTaBlieHa B Tabauie.




NMpakTuyeckue paboTtsel K rnaee 1

¥YeranoButs X, Y

¥YeranoBuTs Tekyuyio nosunuio (X, Y) |

JInaua k X1,Y1

HapucoBaTh JMHHIO OT TeKyIell MO3HIHHA B IIO3H- |
mmo (X1, Y1), nosumus (X1, Y1) crasoBurcs |
TeKyIen

Jlunms X1, Y1, X2, Y2

HapwucoraTh JUHHIO ¢ KOOpAHHATAMHA Hadana X1,
Y1 u koopaunatamu Korna X2, Y2. Texymasa mo-
BUIUSA HE YCTAHABJIMBAETCS

Oxpysxuocts X, Y, R

Hapucosarh okpyxHOCTb; X, Y — KOOpAHHATHI |
meHTpa, R — niauHAa paguyca B MUKCeIax

Smnune X1,Y1,X2,Y2

Hapucosats asnnumnc, OrpaHWYEeHHBIH IIPAMO-
yroasEuKOM; (X1, Y1) — KoOpAHMHATHI JIEBOI'O
BepxHero, a (X2, Y2) — mpaBoro HH:KHero yrJa
3TOr0 NPAMOYTrOJbHUKA

IIpamoyronsauk
X1,Y1,.X2, Y2

|

Hapucoears npamoyroasauk; (X1, Y1) — KOOp— [
JMHATHI JIEBOI'0 BepXHero yria, a (X2, Y2) — npa-

Hne:r:pnconanna IIBET

VerasoBUTE TeKYIIHH IBeT DHCOBAHUA

Iiser_saxpacku IIBET

YCeTAaHOBUTL TEKYINHUH IBET 3aKPACKH

|3axpacuTs X, Y,
IIBET 'PAHUIIBI

3aKpacuTh IPOUSBOALHYIO 3AMKHYMYI0 GUTYDY;
X, Y — xoopauHATH J1060H TOYKH BHYTPH 3aMK-
"HyToit durypsi, IIBET 'PAHUIIBI — user rpa-
HUYHOM JTHHUKA

|
|
BOI'0 HH?KHET'0 yIJIa 3TOr0 NPAMOYTOJBHAKA ’
|
Bl
|
|

Hanpumep, TpefyeTca HammcaThb MMOCJIEJ0BATELHOCTE TOJYYEHHA

nzobpaxenus Oykeer K:

1

2 3456 78 910

><“
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Hzobpayxkenne OYKBEI «K» Ha pHCYHKe OIIMCHIBAETCA TPEMA BeK-
TOPHBIMH KOMaHOAaMM:

JIuaua(4, 2, 4, 8)

JImana(s, 5, 8, 2)

JIuuua(s, 5, 8, 8)

3ananue 1

IlocTpouTs ABOMYHBIA KOJ NpPHUBEeAEHHOI'0 YepHO-6esioro pacTpoBo-
ro usobpajkeHHs, IOJYUYEHHOrO HA MOHHTODPE C pa3MepoM pacTpa
10 x 10.

3ananmne 2

Onpemenuts, Kaxkoi o0peM mnaMmaTH TpelyeTcda [AJdA XpaHeHHA
1 6ura n300paskeHUsa HA BallleM KOMIbIOTepe (AJA 9TOro HYKHO depes
CroiicTBa 9KpaHa onpeleanTh OMTOBYIO riIyOMHY IBeTa).

3amanue 3

Burosas rnybuna usera papHa 24, CKOJIBKO PasIHYHBLIX OTTEHKOB
ceporo meeTa MoskeT ObITH oTOOpaskeHO Ha 3KpaHe (cephlii IBET IOJY-
uaeTcsl, ecJAd YPOBHM SPKOCTH BCeX Tpex 0a30BBIX I[BETOB OAWHA-

KOBBI)?




MpakTtuyeckue padborTbl K rnase 1

3ananane 4

Han asouunblff Koj 8-mBerHOro M3obpaskemua. Pasmep MOHMTO-
pa — 10 x 10 oukceneii. Yto uszobpaxkeHo Ha pUCYHKe (3apmcoBaTh)?

001 111111111010010 111 111 111 001
111111111011011 011011 111 111 111
111 111011111111 211111011 111 111
111011 113 111 111 111 111 111 011 111
110011111111 110110111 111 011 110
110011 111111 110110111 111 011 110
111011111 111111111111 111 011 111
111 111011 111 131 1131 111 011101 151
111111111011 011011 011 111 111 111
001 111111111010010111 111111 001

3amanue 5

Onucars ¢ MOMONIBIO BEKTOPHBIX KOMAHJ CJAeAYIOIIHE DHCYHKH
(11BeT 3aTMBKH NMPOM3BOJILHEI).

L SARGRY -

i 8 r

3ananue 6

ITonyyuTs pacTpoBoe M BEKTODHOE IPEACTABJIEHHUS BCeX IHMDDP OT
0 mo 9.




3anaaue 7

Ilo mpuBefeHHOMY HHKe HAGOPY BEKTODHBIX KOMAaHJ| OIPENeIHuTh,
YyTO M300paskeHo Ha PHUCYHEKe (3apucoBaTh).

IIset pucosanms I'omyGoi
IIpamoyroasuux 12, 2, 18, 8
IIpamoyroasuuk 10, 1, 20, 21
IIpamoyroasuuk 20, 6, 50, 21
IIBet pucoBanua AlenTeril
IIBeT 3aKkpacku 3eneHbIH
OxpyxHuocTs 20, 24, 3
Oxpy:xHOCTE 40, 24, 3
3akpacurs 20, 24, HenTeiid
Baxpacuts 40, 24, HenTeri
IIBer 3akpacku I'onyGoit
Bakpacuts 30, 10, I'ony6oii
Bakpacurs 15, 15, I'oxyGoit
IiBer 3axpacku Po3oBrrii
3akpacutb 16, 6, 'oxyboit

3ananne 8

OnpenenuTs, Kakoil o0'beM HMeeT 1 CTpaHHMNA BHAEONAMATH Ha
BalleM KOMIbIoTepe (V3HATH AJIsA 9TOro, Kakoe y KOMIbIOTepa paspe-
menue u 6uToBad ruybuHa neera). OTBeT 3anucaTe B MerabaiiTax.

3ananue 9

Hapucosats B pemaxtope Paint nso0paxeHune COJIHIIA, COXPaHHUTH
ero B (popmare BMP, a sarem ¢ momompio Photoshop mpeoGpasosars
ero B ¢opmarsl JPEG (c maussiciuuM KadecTsoMm), JPEG (c Haumens-
muM xadecTsoM), GIF, TIFF. CpaBauTk 3QHOEKTHBHOCTD CHATHA KaX-
poro opMaTa, 3am0JHUB TaOIUILY.

@opmar Pazmep daiina KoaddunuenT caxaTns
(o cpaerenuio ¢ BMP)

JPEG (BBICIIEE KAYECTBO)
JPEG (Hu3KOe Ka9ecTBO)
GIF

TIFF



MpakTudeckue padbotel Kk rnase 1

3amanue 10

Buroraa rnyb6uHa nBeta paBHa 32. BugeonaMaTe fenuTcA Ha JBe
cTpasunbi. Paspemamoimmas coocofmoctes mommTopa 800 x 600. Bei-
9HCINTL 06'béM BHACONMAMSATH.

3amanme 11

Ha xomnbioTepe ycTaHOBJIeHa BHAeokapTa odbemom 2 meraGaiiTa.
Kaxoe MaxcHMaJbHO BO3MOKHOE KOJHMYECTBO I[BETOB TEOPETHUYECKH
JONYCTUMO B IAJIUTPe npu pabore ¢ MOHUTOPOM, HMEIOIIAM paspeiie-
Hue 1280 x 10247

3ananue 12

Kakoii o6beM BHAeomaMATH B KMA00aMTAX HYMKEeH IJA XpaHe-
HUA usobpaskeHus pasmepom 600 x 350 nmukceseii, HCIOJIB3YIOIIEro
8-uBeTHY0 HAIATPY?

3apmarue 13

SeJieHBIN IBET HA KOMIbLIOTEDE ¢ 00BEMOM CTPAHMILI BHALOIAMS-
™ 125 K6aiir kogupyercsa kozom 0010. KaxoBa moKeT GBITH paspe-
mamomnias cnocoGHOCTE MOHUTOPA?

3ananne 14

MonuTtop paboraer ¢ 16-userHoli manuTpoil B pexume 640 x 400
nukceneii. Jlaa xoxupoBaHusa usobpaskenus Tpebyerca 1250 Koaiir.
CKONBKO CTPAHUI, BUACONAMATH OHO 3aHUMAeT?

3aganue 15

CKOJBKO IBETOB MOXKHO MAKCHMAJBHO MCIIOJNL30BATEH MJIA XpaHe-
HuAA m3obpakeHua pasmepom 350 x 200 nukceineii, ecau o6beM cTpa-
HHUIEBI BUgeonaMmaTu — 65 Kbaiir?

danaunue 16

OnpegenuTs o0beM MaMATH AJSA XpaHeHHA nudposoro ayauodaii-
Jia, BpeMA 3BYYAaHHA KOTOPOro 5 MUHYT IIPM YaCTOTE AMCKDETHU3AIHH
44,1 KI'u, u rnybune Koguposaaua 16 6uTos.




MpaxkTukym

3ananune 17

3anmcaTh ¢ TOMOINBI0 CTAHAZAPTHOTO NPHJIOMKEHHA «3BYKO3AINUCh»
3BYK JJHUTEJBHOCTBI0O 1 MHHYTA ¢ UYACTOTOH [JQHCKDPETH3aIlNH
22,050 KI'u u riiyOmumoii KogupoBaHus 8 OMTOB (MOHO), a 3aTeM TOT e
caMBIi 3BYK ¢ uacToToil muckpermsanuu 44,1 KI'm m roybmHOi Kozm-
poBanus 16 6uTos (MoHo). CpaBHUTE 0G'BEMEI ITONIYYEHHBIX (aiiioB.

3ananue 18

Opsa MuHYTA 3anucH Du(POBOro ayauodaina 3aHNMaeT Ha JUCKe
1,3 M6aiiT, paspaAHOCTh 3BYKOBOH muatel — 8. C Kaxoil 4acToTOil
OUCKPeTH3AIUH 3allUCcaH 3BYK?

3amanue 19

IBe MuHYTH 3anucH mudposoro ayauodaiiia 3aHUMAaOT Ha JUCKe
5,1 M6aiir. Yacrora guckperusamuu — 22050 I'm. Kaxosa paspsan-
HOCTh ayauoagantepa?

3anaane 20

Ob6bem cBoboxuoit mamaru Ha aucke — 0,01 I'GaiiT, paspazHOCTH
3BYKOBOIT naTel — 16. Kakopa OyzeT IaHTenbHOCTH 3BYYaHHA HUQ-

poBoro ayauodaiiia, ecid ero 3anucarb C 4acTOTOH AHCKpPeTH3aluH
44100 T'u?




MNpakTuyeckue paboTbl K rnase 2

NMpakTuyeckmne padboTbl
K rnase 2 «MHpopmMaunoHHbIe NpoLuecchl»

Pa6orta 2.1. YnpaBneHue anropurMmMyeckum
UCNONHUTENeM

Ileas paGoThl: 3aKpenieHre HABEIKOB IPOIPAMMHOIO YIIPaBIeHHS
V4e0HEIMM HCIIOJHUTEIAMH AJTOPUTMOB, IOJYYeHHEIX IPH H3YYeHHH
Kypca nHbopMaTHKH B 7—9 Kiaccax.

Hcenmonssyemoe mporpammuoe ofecmeueHme: cpefia KaKoro-ama6o
y4e0HOro MCHOJHHUTEeNA aJrOPHUTMOB rpaduyecKoro THIa, HasHaye-
HHe KOTOPOTO — pHCOBaHHe Ha 3KpaHe KoMmobloTepa. K umeny rakmx
ucnonHuTeneit oraocarca: Yepemamra Jloro, Yepresxuuk, Kenrype-
HOK M Jp.

3apanue 1

Hanwucars moanporpammy (nponeaypy) STEP u ¢ ee moMomsio co-
CTABHTH HNPOTPAMMY DHCOBaHHUA JIECEHKHM II0 AHATOHAIH Yepe3 BCE
moJie PUCYHKA.

=

3ananne 2

Hanwucats oporpaMMsl AJIA PHCOBAHUA CJENVIOIIHAX PHCYHKOB HAa
BCKO INHUPHHY IIOJA, HCIIOJIB3YVA BCIIOMOTraTeJbHEIEe aJropuTMBbI (IIO,I{‘
OpPOrpaMMbi).

a




3ananue 3

Onucars DOANPOrpaMMy [AJs PHCOBaHMA cjaelyromeii QUryps.

3ananme 4

Hcnosb3yda IMOANpPOrpaMMy M3 HpeAbiAVINero 3ajaHu#d, COCTABHTH
NporpaMMy IJis PUCOBAHUA «3abopa» depe3 BCE I10JIe PUCYHKA.

3amanue 5

OdopMuTs pemenye 3afaHud 4 B BHAEe IOANPOrpaMMEL H C €e IOo-
MOIIBI0O COCTABHATE NPOrPAMMY PHCOBAHHUA cleAyiomei urypsl.

Pa6ora 2.2. AeTomaTuueckan o6paborka AaHHbIX

Ileas paGoTel: 3HAKOMCTBO C OCHOBAMH TEODHH aJI'OPHUTMOB Ha
npyuMepe pellleHus 3ajad HA NPOrpaMMHOE yIpaBJeHHe aJrOpUTMU-
yecKkoili mammHo# ITocTa.

HcnoabayemMoe NIporpaMMHOe o0ecliedeHHe: MMHTATOP MAalllWuHBI
ITocra, kKoTopelii MoxkHO HaiiTu B MHTepHete mo azpecy http://
priklinfa.narod.ru/anti800.htm



MpakTuueckue paboTki K rnase 2

Cucrema xomann mamussl Ilocra: (Beame OyxBa n o0o3HadgaeT HO-
Mep TeKyImed KOMaHJbI):

Komanna | JeiicTBHE
P CaBur KapeTKH HA IIAr BJIEBO H IEPeX0J K BBRINOJHEHHIO KOMaH-
bl C HOMEPOM M
- CaBur KapeTKH Ha IIAT BIIPABO U TEPeXO]] K BRINOJHEHHIO KOMaH-
LI C HOMEDOM M
nvm |VcTaHOBA METKH B TEKYUIYIO IYCTYIO KIETKY
nlm CTupaH#e METKH B TEKYIIel KiIeTKe
nl OcTaHOBKA BHINOJIHEHHA IPOrPAMMEBL
'Tlepexox IO COAEPIKUMOMY TEKYINeH KIETKH: eclu TeKyliad
b b 'KJIeTKA NycTas, TO ciexyiomeil OyeT BHIMOIHATLCA KOMaH[a C
i HOMEpOM m; €CJIi B TeKyIIei KJIeTKe CTOMT MeTKa, TO BBIIOJHHUT-
CcHA KOMaHIa ¢ HOMepoMm k
3amanmne 1

CocTaBuTh IIpOrpaMmy Iepesoga MHGOPMANHOHHOHW JIEHTHI MAaIIH-
gel ITocTa M3 HAYAJBLHOTO COCTOSHUA (H.C.) B KOHeYHoe (K.c.):

Vv V]V vV]vVv H.C.

3ananue 2
1. BeimmonauTs Ha MamuHe [locTa nporpaMmy:
1v2 4«5
253 5v6
829,14 6!
V]V vV i|Vv H.C.




MpakTukym

2. Kakyio 3afaqy peniaeT UCIOJHUTEb 10 3TOH mporpaMme?
3. Uro mpomsoiifier, ecium HavyalbHOE COCTOAHHME HMH(MOPMAIIHOH-
HO# NeHTHI 6yaeT UMeTh CAenyIONIHi Bug?

\") A v \' H.C.

n

B credyrwuwux 3adavax cuumaemes, ¥mo n pacnoloNceHHsLx noo-
pad memok 0603Ha@OM YUCLO N (HENOUUUOHHASL CUCMEMA CHUCLe-
Husa ¢ ocnosaruem 1 ).

3a.uanne 3

Hanucares ana mammesl ITocra nporpaMmy cioKeHHS ABYX 4YH-
ceJl, 3alMCAHHBLIX Ha JIeHTe M PACHOJIOMKEHHBIX Yepes OAHY IYCTYIO
KJeTKY Apyr oT gpyra. HadaipHOoe mojiokeHHe KApeTKH — IOJ MycC-
TOM KJIETKOI, OTAeJAImel yucia.

3amanue 4

Hanwucars ana mammesl IlocTa nporpaMMy BHEIYHTAHHA ABYX UH-
ceJl, pa3felieHHLIX OJHOM NyCTOH KJIeTKOH. YMeHBIIaeMoe He MEeHb-
me BeIYMTaeMoro. HauanbHoe monmoxeHWe KapeTKH — MOJ IIyCTOH
KJIeTKOH, OTHAeNAI0med YMeHbIIaeMoe OT BEIYUTAeMOT0.

Yiasanue. CTupaTh METKH [0 OSHOH y KajXJOro 4YMCJIa, NMOKA y
BBIYMTAEMOI'0 He KOHYATCHA BCEe METKH.

3ananune 5

Hcnoneaya mporpaMmy BBIUHMTAHMS, IPOBEPHTh, YTO HOJYYHTCH,
eCcJIH:

a) yMeHbIIaeMOe PABHO BHIYUTAEMOMY;

6) yMeHBIIIaeMOe MEHBIIIe BEIYUTAEMOTO.

3ananue 6

Hanucare ansa mamuasl IlocTa mporpaMmy aeleHHs 4HCJa, 3aIIH-
CaHHOro MeTKaMmu, Ha 2. McxoaHoe YmMC/Io JOJKHO JeIAThea Ha 2 Ges
OCTATKAa.

Viaszanue. CrepeTs KaXAyi0 BTOPYIO METKY; YILIOTHHTL OCTaBIIHe-
cA MeTKH.




MpakTuyeckue paboTtbl K rnaese 2

3ananue 7

Hcnoneaysa nporpaMmy AejieHUs dHcia Ha 2@

a) IPOBEPHTh, YTO MOJYYUTCH AJIA YHUCIa 2;

6) MoguduUOUpOBATH NIPOrpaMMy € y4eToM ducia 2.

Yrazanue. CnpaBa oT IyCcTOH KJIETKH IIOCTABUTH METKY, a clieBa
crepeTs ABe MeTKH. Tak mocrymnaTe A0 Tex IIOp, MOKa CjaeBa OCTAITCH
MEeTKH.

3amanue 8

Ha umadopMannoHHO# JeHTe MamruHEI IlocTa Ha pacCTOAHUH B 7
KJIETOK APYT OT APYra PACIOJIOMKEeHBI ABe IIOMeYeHHbIe MeTKaMH KJIeT-
Ku. HayajbHOe NONOMKEHHEe KapeTKH — IOoJ JIeBOH M3 NOMEeYeHHBIX
kiaerok. Kakyio pa6ory seimonautr Mammusa ITocra mo mporpamMmme?

152 3 «4

2 71,3 47?73,1

3ananue 9

Hanwucars aya mamueel [locTra mporpaMMy yMHOMKEHHUA Ha 2 4UC-
Jla, 3aIIMCAHHOI'0 MEeTKaMH Ha JIeHTE.

Vraszanue. Yepez ofHy OyCTyI0 KJETKY IOCTaBUTEH /JBe METKH,
a B UCXOJHOM UMCJIE CTEPETH OJAHY. Tak IOCTyIarh, IIOKA B HMCXOLHOM
YHCJIe OCTAITCA METKH.

3ananue 10*

Hanucates ana mammuHbel IlocTa mporpaMMmy, IPOBEPSAIONIVIO, Xe-
JIATCA JIW 3allMCAHHOE MEeTKaMH 4YHMCJIO Ha 5.

3amanune 11*

Ha wundopmanuonHoii jgenTe mammuuel Ilocta momeuena 2n — 1
KiaeTka. CoOCTaBUTh NOPOrpaMMy OTBICKAaHWA CpelHell IIOMeueHHOM
KJIEeTKH U CTHPaHUS METKH B HeH.

3aganue 12%

Ha umadopManmoHHOil jgeHTe MammuHBl IlocTa pacmosoyKeHBI IBa
MaccHBa IIOMEYEHHBIX KJeTOK. HamwmcaThk OporpaMmy CTHPaHHAA Me-
TOK, PAcnoJOKEeHHBIX B 60JILIJ.IEM MaccHBe.




MpakTukym

Pa6ora 2.3. lNpoekTHOe 3agaHue.
BbiGop koHPUrypauum koMmnsiotepa

ITens paGoTEI: 3HAKOMCTBO ¢ OCHOBHBIMM TeXHHYECKHMH XapaKTe-
PHCTHKAMH YCTPOMCTB NEPCOHAJBHOIO KOMIBLIOTEDA; 3HAKOMCTBO C HO-
MEeHKJIATYPOH M CHMBOJIHMKOMH; 3HAKOMCTBO C NPHHIHIAMHE KOMILIEK-
Tanuu 0pu noxynke ITK; mojydeHue HABBHIKOB B OIEHKE CTOMMOCTH
KommiekTa yerpoicts I1TK.

CrnpaBounas nadopmanus

IIpm cGopke KOMNBIOTEPA H3 OTAENBHEIX KOMILIEKTYIOUIMX Heo6-
XOJHUMO YUHTBIBATE ABa OCHOBHHIX MoMeHTa. [lepBhlii M3 HMX KacaeTt-
cA Kpyra sajgad, AJdA pellleHUus KOTOPHIX OYAeT HMCIOJIL30BATHCA KOM-
OpI0TEP. YCJIOBHO KOMIBIOTEDHI MOMKHO pasfeliTh Ha HECKOJIbKO
rpynn B 3aBHCHMOCTH OT HMX (YHKIHOHAJBHOTO IIpeAHA3HAYCHWA:
opucHele, y4yeOHBIe, UIDOBEIE, NOMAIIHHE, MYJIbTAMEJAUNAHLICE W T. J.
IIpegnasHadyeHHe KOMIBIOTEPA oNpejeiserT TOT HaOOp ycTpoHcTB, H3
KOTOPEBIX OH JOJIK€H COCTOATEH, A TAKYKE UX OCHOBHBIE XapaKTepPHUCTH-
ku. Hanpumep, ans odHCHOrO KOMObHOTEpa HEODXOZMMO HAJHYHE
IPHUHTEpPa, a UrpoBoMy He ofGoiiTHChL (€3 MOIIHOTO mpomeccopa, 6oab-
moro obbema OlIl, KayecTBeHHON BHAEOKADPTHI € JOCTATOYHBIM 00H-
€MOM BHAEONaMATH M XOPOIIero MOHUTOPA.

Bropoii MOMEHT KacaeTcsi COBMECTHMOCTH OTHAEJbLHEIX YCTPOMCTB
c MaTepuHCKOM miatoi. Ilpe:xze Bcero, 3TO OTHOCHTCA K COBMECTH-
MOCTH IO HHTepdeicy THOAKIIOUCHMA.

WuTepdeiic — 370 cTaHpapT NpPUcoeaVHEHWUs KOMIMOHEHTOB K CUCTEME.
B kayecTBe uHTepdeiicoB cnyKaT pa3bemMbl HA MaTepUHCKON nnarte.

CymiecTByeT HECKOJIBKO PA3JMYHEIX MPOIECCOPHEIX HHTepdeiicos,
AN Kaj)KJOor'o M3 KOTODPBIX BEIMYCKAIOTCA CBOM MOMENM MATEeDHHCKHX
maar. Jlna mpomeccopoB ¢upmel Intel, manpumep, 8 2012 roay mec-
noJab3oBajuck mHTepdeiicel Socket 775, Socket 1155, Socket 1156,
Socket 1366, a pma npomneccopos ¢dupmer AMD — Socket FMI1,
Socket AM2, Socket AM3. IToaTromy npu BeI6Ope MaTepHHCKOMH Iia-
ThI BCErja B IIEPBYIO ouepeAk caeayer obpaiiars BHMMaHWe Ha ee IIpo-
IeccOpHBI mHTEpdeEIiC.

s BHAeOKapT B HacTOAIlee BpeMsA MCIIOJIb3yeTcsa ABA HHTepdeii-
ca nmogknodenua: AGP 8x (ycrapesmuit) u PCI-Express x16 (o6s19n0
ero oboszHauawot PCI-E).
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OnepaTuBHas naMaATh 00byHO mMeer Tun DDR (ycrapesmuit),
DDR-II unu DDR-III u coorBercTByMOIHe HHTEPdEHCcH NOAKII0UYeHNT
K MaTepuHCKO# muarte. MHorga Ha ofHOI MaTepHHCKOH mjarTe MOTYT
OZHOBPEMEHHO IPHUCYTCTBOBATE JBa THIIA PAa3beMOB.

CoBpeMeHHBIE JKECTKHMEe JUCKH INOAKJIOYAlOTCH K HHTep(deicaMm
Serial ATA-II wmm Serial ATA-III (o6osuauatorca SATA-II u SATA-III).
CyIIecTBYIOT TaKKe IepeHOCHbIe KeCTKHe QHCKH, IOAKJIoYaeMble K HH-
Tepdeiicy USB.

I[Ipu KOMIUIEKTAIMM KOMIBIOTEpa HEOOXOAMMO YYMTHIBATE, 9TO
HEKOTODEIe KOMIIOHEHTHI MOTYT OBITH BCTPOEHBI HEIOCPEeACTBEHHO B
MAaTepHHCKYIO ILIATy (BHIEOKADPTHI, 3BYKOBBIE KapThI, CETeBble KapThl)
u mpuobpeTeHHe JONOJHHUTENBHBEIX AHAJOTHYHBIX YCTPOMCTB MOKET
OBITH ONPaBAAHO TOJBKO B TOM ClIydae, €ClIH OHH HMEIOT JyYIlIWe Xa-
PaAKTepPHUCTHKHM, YeM HHTerpupoBaHHble. OObIYHO Jis 00O3HAYEHHSA
BCTPOEHHOH 3BYKOBOH KapThlI MCIOJb3yeTcA HasdBaHmMe Kojexa AC’97,
a [Jig BCTPOEHHOI ceTeBoM KapTel — oGosHaueHme LAN, mocie KoTo-
POro yKaseIBaeTcsl NPOIYCKHAA CIOCOOHOCTH B MerabuTax B CEKYHIY.
BerpoenHble BHAeOKapThl MOryT 0003HadaThcda JHO0 MX HasBaHHWEM,
100 IPOCTO COKpallleHHeM «B/K».

IIpumep 1
Mar.nnata Soc-775 ASRock G31M-S rev2.0 (RTL)<G31>PCI-E+SVGA+LAN
SATA MicroATX 2DDR-II

Marepunckas mniara ¢ Socket 775. IlpomssBogurenr — ASRock.
EcTh BeTpoeHHas BHeoKapra u ceteBas kKapra (SVGA u LAN). Hwmeer-
cs maTepdeiic nogxmouenus PCI-Express (414 BHeIIHel BHAEOKAPTHI).
Hmerores wHTepdeiic NOAKNIOYeHHA KecTKHX AuCKOB Serial ATA.
HmeeTca aBa pasmeMma aus onepatusHoil mamartu tana DDR-II ¢ max-
CHMAaJIbHOM IIPOIYCKHOM cmocoGaocThi0 6400 M6aiit/c.

Ilpumep 2
Mpoueccop Soc-AM3 AMD ATHLON Il X2 240 (2.80 ITw2M6/4000MIu)
OEM(ADX2400)

Nisyxbanepusii (X2) npomeccop dupmsl AMD Athlon-II ¢ coxe-
oM AM-3. TakTroBasa uacrora — 2,8 I'ri, peanbHas TaKTOBag YacTo-
Ta — 2200 MTI'm.

Ilpumep 3
B/k PCI-E 512Mb DDR RadeonHD4650 Palit (RTL) 128bit, DVI, HDMI

Buneoxapra ¢ uarepdeiicom PCI-Express x16. Tun Bugeomamsa-
ta — DDR, o6bem BugeonamaTu — 512 Mbaiir.
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B xoMIOBIOTEPHOM CaJIOHE MMeeTcs claeAyiomuii Habop yeTpoMcTs:

mporeccop Socket-1155 Intel Celeron, 2.5 I'Tny — 1980 py6.;

nponeccop Socket-1155 Intel Core i3-2100, 3.1 ITng —
4390 py6.;
nponeccop Socket-1155 Intel Core i5-3450, 3.1 I'Tmy —
6740 py6.;
nponeccop Socket-AM3 AMD ATHLON II X3, 3.1 ITug —
2510 py0.;

npoueccop Socket-AM3 AMD Phenom II X4, 3.5 I'Tmy —
5510 py6.;

MaTepuHcKaa miaara Socket-1155 ASRock DDR3 mATX
AC’97+LAN+ VGA — 1850 py6.;

marepuHckas maara Socket-1155 ASUSTeK 2xPCI-E+GbLAN
SATA 2DDR-III — 2760 py®6.;

maTepuHcKaa nuarta Socket-1155 GigaByte 2xPCI-E+GbLAN
SATA — 4180 py6.:

maTepuHcKaa mara Socket-775 ASUSTeK PCI-E+SVGA+
GbLAN SATA 4DDR-III — 1770 py6.;

MmaTepuHcKasa miaatra Socket-AM3 ASUSTeK PCI-E+GbLAN
SATA 4DDR-III — 3300 py6.;

KOpIyC KOMIIBIOTEpa ¢ OJIOKOM NHTAHHA MOIIHOCThHIO 350 B —
1310 py®.;

KOpIyC KOMIIbIOTepa ¢ GJ0KOM mUTaHHA MoIlmHOCThIO 400 B —
2480 py6.;

MOAYJIH ONepaTHBHOH maMaTu oowsemom 1 I'Gaiit — 640 py6.;
MOJYJH ONlePAaTHBHOH nmaMaTH o0bemoM 2 I'Gaiita — 850 pyo.;
MOJAYJIH OIepaTHBHOH naMaTH oobemoM 4 I'Gaiita — 1330 py6.;
MOJYJH ONepaTHBHOH naMaTH oobemoM 8 I'Gaiir — 2010 py6.;
KecTKHH quck odbemMom 500 I'6aitr — 3100 py6.;

HecTKUIH nuckK obwsemom 1 Toaiir — 3570 pyo.;

KecTKHHM gucK obseMoMm 2 T6aitta — 4800 py6.;

BHZeoKapTa ¢ o6seMoM BuAeonamaTru 512 Moaiir — 1270 py6.;
BHAeoKapTa ¢ o6semoM BuAeonamaTu 1 I'Gaiir — 2700 py6.;
BHAeOKapTa ¢ o0beMoM BugeonamaTu 2 I'Gaiita — 5880 py6.;
3ByKOBasa Kapra — 960 py6.;

3ByKOBasa kapra (npodeccunonansaan) — 5770 py6.;
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® 3BYKOBBIE KOJIOHKH 5 B — 730 py0.;

e 3BYKOBBIE KOJIOHKH 5.1 (5 xoaoHOK+cabBydep) — 2920 pyb.;
e cereBas xkapta 10/100/1000 M6ut/c — 570 py6.;

e mpusog CD-RW — 830 py6.;

e mpusog CD-RW/DVD-RW — 970 py6.;

e TIIpUHTED CTPYHHEBIHA (nBeTHOIT) — 2150 pyob.;

e (oronpuHTep crpyitabii — 2500 py6.;

e IpHHTEP JiazepHblit — 4630 py6.;

o cxamep — 2510 py6.;

o mozmem — 940 py6.;

e moruTop LCD, guaromane 19 groiimos — 3600 py6.;
¢ mouuTop LCD, guaromans 20 moiimoB — 5870 py6.;
o morHTOpP LCD, guarosans 20 groiimoB — 8540 pyo6.;
¢ MbImE onTuueckasa — 200 pyo6.;

e kJyasuatypa — 180 py0.;

s KJaBuaTypa myiabtumenmnitnas — 1250 py6.

ITomo6paTh KOMIJIEKTYIONIHE JIS KOMIObIOTEpa, IpegHaA3HAUEeHHO-
ro OJIA pelleHHus OIpeAeJIEHHOrO Kpyra 3ajad (CcM. BApDHAHTHI HUIKE).
Ilpuz BeIGOpe KOMIIOHEHT KOMIbIOTEpPa HE0OXOAMMO VJIOMKHUTHECS B 3a-
IDaHHYI0 cyMMmy. lna mondopa pasjMYHBIX BADMAHTOB peIleHHA yKa-
3aHHON 3aJa4¥ MCIOJb30BATh TAOJAMYHBIN Ipoieccop (3JeKTPOHHBIE
TaGIHIIEI).

Bapuanar 1. OducHbI#i KoOMNObIOTED, IIpeJHa3HAYEHHBIH B OCHOB-
HOM JJjisi paboThl C TeKCTOBBIMH AOKYMeHTaMH M Bhixona B MHTepHer
yepes JIOKaJIbHYIO ceTh opranmsanuu. Cymma — 22 000 py6.

Bapuanr 2. [lomamsui KOMOBIOTED, IIpeAHA3HAYEHHBIH B OCHOB-
HOM JAJs KOMIOBIOTEPHBIX MID, IPOCMOTPA BHAEO(MHIBMOB M BEIXOJA
B MHTepHeT uepes Tenedoruyio auauio ceasu. Cymma — 30 000 py®6.

Bapuanr 3. MyabTuMenuiiHBIN KOMIOBIOTED, HOpeAHA3HAYEHHBIN
O BEIIIONHEHHSA BHJAEOMOHTAYKA M CO3JAHWUSA PEKJAMHBIX BUAEODOJIH-
koB. Cymma — 35 000 py6. (0bs13aTeibHO ABa KECTKHX AUCKA).

Bapuanr 4. YueOubiii KoMOsHOTED, IpeSHASHAUYEHHBIH 1Jd 00yde-
HHA IMKOIbHUKOB MHMOPMATHKE ¢ BBIXOJOM B JOKAJNLHYIO CeTh yueb-
HoroO 3aBemeHuA. Cymma — 20 000 py6.

BapuanT 5. [JoMmamEN# KOMIbIOTED, IIPpeiHASHAYEHHBIA AJa pabdo-
TBI ¢ JOKyYMeHTaMH, obpaboTku (ororpadhuii, cosganusa doHOrpaMMm u
BeIXOoZa B VIHTepHeT 4Yepe3 BhIICJEHHYIO JUHHIO cBA3u. Cymma —
25 000 py®6.
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Crauars u3 MaTepHeTa mpaiic-imcT a000i KOMOBIOTEpHOH (up-
Mbl (HampuMep, http://www.decada.perm.ru) u Ha ero OcHOBe IOZO-
OpaTh KOMILIEKTYIOIHE [/ KOMIBIOTEPA, NpelHASHAYEHHOTO AJIA pe-
IIeHudA OmpeAeeHHOTO Kpyra 3amad (cM. BapuaHTH HHKe). IIpu BBI-
6ope KOMIIOHEHT KOMIBIOTepa He00OXOJMMO YJIOXKHTECA B 3aJaHHYIO
cymmy. Jlna noadopa pasainmyHBIX BADHAHTOB DEIIeHHsA YKasaHHOH 3a-
Jadyd HCIOJb30BATH TAOJMYHBIN Iponeccop (3JIeKTPOHHBIE TAbJIMIBI).
Bce KOMIOHEHTHI AOJIKHBI CTHIKOBATBCSI C MATEPHHCKOM MJIATOH IIO
HHTep(eiicy TOAKIYEHUS ¥ MPOIYCKHON CIIOCOOHOCTH.

Bapuanr 1. [lomamnau# kKomubsiorep. KoMmbioTepoMm OyZeT mojb-
30BaThCsA B OCHOBHOM pebeHok 11 ner. Ilpesnmonaraercsa, uro oH Oyzer
HCIOJABb30BATh €r0 JJIA KOMIBIOTEDHBIX UIp U Aaa yuebol. Cymma, Ko-
TOPOM pacmoJIaralmT poguTenn, — 25 Teic. pyod.

Bapuant 2. OducHblii KoMmnbotrep. KoMnbeiotep 6yfer MCHoiab3o-
BaThCSA B OCHOBHOM JJIA IOATOTOBKHM M IeYaTH HOKYMEHTOB M BEIXOJA
B UnaTepHer. OH JONXKEeH TaKIKe BXOAHUTHL B COCTAB JIOKAJNBHON CceTH
dupmer. Cymma, KoTopo# pacnojsaraer ¢gupma, — 20 TeiCc. py0o.

Bapmanr 3. KoMnnioTep, NIpegHA3HAYEHHEIH A pPEKJIAMHOI'O
arearcrBa. KoMneioTep OyzeT MCIoOgb30BaTheA AJA paboTel ¢ rpadmu-
YeCKMMH IPHUJIOKeHHAMH M HHOTZA AJA BHACOMOHTA)XA HeGOJLIIHX
pexnaMHBIX ponukoB. Cymma, KOTOpoil pacmojsiaraer areHTcTBO, —
35 TeIC. DYO.

IMpumenanue. [Insa BUAeOMOHTAXKA HEOOXOAHMO HAIHYHE HA MAaTe-
puHCckKoil nnate uHTepdeiica IEEE1394 nna noaxkaooyeHus BHAEOKA-
Mephl, a TAKIKe ABa YKEeCTKHX JHUCKAa.

Bapunanr 4. VuebHEIlI KoMneioTep. Komneiorep Oyzer MCIONB30-
BaThCA B yueOHOM IIpoliecce H [AOJIYKEH BXOAHWTE B JIOKAJBHYIO CeTh
mKkoaesl. CyMMa, KOTOpO# pacmojaraer mioiaa, — 20 Teic. py6.

BapuanT 5. [JoMamHMil KOMObIOTED. 3aKasuuK OyJeT HCIOJIB30-
BaTh KOMIBIOTED IJd BBIXOAa B MIHTEepHET, MPOCMOTpa BUAEO(MHIb-
MOB, KOMIIBIOTEDHBIX HID, 4 TaKyXe CO3JaHHA MO0UTeIbCKHX (DOHO-
rpamMm. CyMMa, KOTOpPO# pacmojaraeT 3aKkasdyuk, — 35 TeIC. pyo0.

Bapuanr 6. Komnriorep, npejfHasHadYeHHBIH Ana paborer Web-
MacTepa. 3akasuuk OyJeT HMCHOJb30BaTh KOMIBIOTED AJA BHIXOAA B
HnaTepHeT 1 cosparuA caiiToB. Ilpu cosmanuu caiiToB 6ymeT Heobxomm-
MO CKAHHPOBATH PHCYHKH u ¢ororpadhuu. Cymma, KOTOpOi# pacmosa-
raeT 3aKasdyuK, — 25 TeIC. pyoO.

Bapuanr 7. VueGHuII kKomnbeioTep. KoMnnioTep OyAeT HCIONBL30-
BaThCA A oOOydeHHMs HAYAJbHOMY IIOJB30BATEILCKOMY KypCYy
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(Windows, Microsoft Office), sximouas medaTh JOKYMEHTOB, a TaKKe
pabore ¢ maxkeramu CorelDraw, Photoshop m 3Dmax. Cymma, xoro-
poii pacnojiaraer y4eOHBIH LeHTp, — 25 ThIC. pyo.

BapuanTt 8. Komnsiorep, KoTopsiil 6ygeT HCOOIbL30BaTHECA npodec-
cruoHaNBHEIM nporpammucroMm (Delphi, 6a3er gasHEIX B T. A.). IIpo-
rpaMMucT OyAeT TaKiKe HCIOJL30OBATEH CeTeBOH IpHHTED (KOTOpPBIH
yiKe ecTh B odHce, MO3ITOMY B KOMIUIEKT €ro BKJIIOUATh He HYIKHO).
CymmMma, KoTopo# pacnosnaraer ¢mpma, — 22 TeIC. pyo0.

Bapuant 9. KomnnioTep, KoTopeiid GyZeT HCOONB3OBATHCA HA Te-
JEeCTYAUU A CO3JaHMs peKJaMHBIX poaukoB. CymMma, KOTOpoi pac-
OJATaeT TeJIeCTyAusA, — 35 ThIC. pyD.

ITpumevwanue. JIns BAAEOMOHTAXKA HEOOXOAUMO HAJUYHE HA MaTe-
puHCKOM miaate mHTepdeiica IEEE1394 nns moaKJAOYEHWs BUAEOKA-
MepEI, 4 TAKKe JBa KeCTKHX AHUCKA.

Bapuanr 10. Jomamuuii xomnsiorep. KoMneiorep mosiykeH OBITH
IpegHA3HAYEH B OCHOBHOM JJA IIPOCMOTPA BHAEO(HUILMOB C BEIBOJOM
Ha 3KpaH TeJIeBH30Pa, KOMIOBIOTEPHBIX MID, NPOCHYIIMBAHHA MY3EI-
ku. CymMMa, KOTOpO# pacmoJjaraer 3aKasdui, — 27 Teic. pyo.

Pabora 2.4. NMNpoekTHoe 3apaHne. Hactpoiika BIOS

Ilexs paGoTsl: 3HAKOMCTBO C NPONEAYpOH IepBOHAYAILHOH 3a-
IPYSKH KOMILIOTEPA; MOJyYeHHe NpejcTaBlieHns o HasHayeHnn BIOS;
3HAKOMCTBO C OCHOBHBIMH IpueMamu HacTpoiiku BIOS, co cpeactsa-
MH TECTHPOBAHUSA KOMIOBIOTEPA.

Crpapounas nH(pOpManus

Hasznauenune BIOS. IIpexae onmepanyoHHONH CHCTEMEI B KOMIBIO-
Tepe 3aIlyCKaeTCA BCTPOSHHAA B YHII MATEPHHCKOH IJATHI IporpaMMa
BIOS (Basic Input/Output System, OoCHOBHas CHCTeMa BBOJa-BhIBO-
na). Hassagenne aroro Heboawmoro (256 K6) mporpammuoro xoza —
OOMCK, TECTHPOBAHHE H YCTAHOBKA HEKOTOPBIX IIapaMeTpPOB YCTPOHCTE
KomnbioTepa. IlpaBunbHBIA moaGop napaMeTpoB MOMKET YCKODHUTEH 3a-
rpysky komnsioTepa. BIOS npeacrasnser coboit mporpaMmy, 3alucaH-
~ Hy1I0 B Mukpocxemy II3Y no Toi mau muHOMH TexHomoruu ROM mu, cie-
JloBaTeNbHO, He TpefyIomy OHTAHWUA IJs TOro, 4YTOOBI XPAHUTHCS
TaM Jaxke IIOCJe BREIKJIOUYEHHA KoMmnbioTepa. IlapameTprl HacTpoikm
BIOS xpamarca B sHeprosasucumoii CMOS RAM, xoropas nuTaercs
ot GaTapelKW Ha MaTepPHHCKOH ILIaTE.
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ITocnie BKIIOUEeHHA NHUTAHUSA HampdAeHue IIoJgaeTcsa Ha OeHTpallb-
HBII NPOIEccop W APyrue MUKPOCXEMBI MaTepHHCKOM muarel. «lIpo-
caysmuck», CPU sanyckaer m3 MuxkpocxeMsl nporpammy BIOS u ma-
yuHaerca nponeaypa POST (Power On Self Test, vEMIHaIN3anusa
npu nepBoM BKaoueHnHn). Ee 3ajjaya — NPOCKaHHPOBATE M HACTPOHUTE
Bce «ikeye30». IIpesxne Bcero dopMHEpPyeTCH JOrHYecKad apXHUTeKTypa
KoMmneiorepa. IlozaeTcA NHTAHME HA BCe YHICETHI, B MX perucrpax
VCTAHABJIMBAIOTCH HY)KHble 3HAYEeHHUsd. 3aTeM omnpefenserca o0beM
03Y (aToT mpolecc MOXHO HaOJIOAATH Ha BKpAHE), BKIIOYAETCA KJa-
BHATYpPA, DPACIO3HAIOTCA OCHOBHBIE IOPTHI KoMIbloTepa. Ha ciaexyro-
I[eM 3Tame OUpeJeNsiloTcsd GJIOUHEBIE YCTPOICTBA — JKECTKHe AUCKHN U
npuBoasl CD/DVD. Ha saxkiiouuTesibHOH CTaJuK IPOHCXOAHUT oTOGpa-
skeHue HTOroBoi wuupopmamuu. Ilocne oxoHuanua paborer POST
BIOS umier 3arpy304HyI0 3allHCh. JTa 3aIHCh, B 3@aBHCHMOCTH OT Ha-
CTPOIKHM, HAXOAUTCA HA OJNHOM H3 XecTKHMX auckoB, CD/DVD-ROM
uau yerpoiicree USB. ITocne Toro xKax sarpysodHasi 3anuch HaiijeHa,
OHA 3arpy:KaeTcsd B IAMATH U VIIPaBJeHHe IlepejaeTcd eil.

Hacrpoiika BIOS. [Ina uasmenenus Hactpoex BIOS mcmonwsyercsa
nporpamMMa Setup, A BXoga B KOTOPYIO OOBIYHO HCIOJB3YIOTCA KJa-
pumu Del mnmu F2 (aTo 3aBmcuT oT mpomaBoguTesa U Bepcuu BIOS).
B Hacrosiniee BpeMs cpeau paspabGoruukoB BIOS s mepcoHANBHBIX
KOMIOBIOTEPOB HauboJjiee M3BECTHHI TpH (upmel: American Mega-
trends Inc. (AMI), Intel u Phoenix Technologies (Toprossie Mapru —
Award BIOS, Phoenix Award BIOS). IMeHHO HX IpPOLYKIHA BCTpe-
gaeTcs Ha MOAABIAIONEM OONBIIMHCTBE MaTepMHCKHX miar. OxHaKO
Jaske IJIs JBYX [OCHAENOBATENbHBIX MOJeJel MaTepPHHCKHX ILJIAT OfHO-
ro W TOro ke mpomssoguTens Mexio BIOS moryr B Toif MM HHOK cTe-
NeHH PasjiddaThbCd, TAK KaKk eJHHOr0 CTAHAAPTA Ha ero mHTepdeiic He
CYII[ECTBYET.

PaccmoTpuM HekoTopble HacTpoiku BIOS:

o pasgen Main miu Standard CMOS Setup. 3zechk MOMKHO 3a4aTh
JaTy M BpeMs, a TAK)Ke IapaMeTPHI KeCTKHX JHCKOB;

o B pasgene Advanced BIOS Features (BIOS Features Setup
uan npocto Advanced) npuBeneHbl pasJIHYHEbIe 00I[He HACTPO-
KH, TO3BOJAOMNINE BKJIYHUTE HJIH OTKJIIYUTE OIpeleleHHbIe
OIIUH 3arPY3KH KOMIIBIOTEDPA;

o pasgen Integrated Peripherals oreeuaer 3a muHTepdeiichl, HMH-
TEerpupOBaHHBEIE VCTPOHMCTBA M [JOIMOJHWTENBHEIE CHCTEMHEIE
byHKIAN;
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pasgen Power Management Setup mossonsier HACTPOUTH BCe
OII[MH SHEPronoTpebleHnsd U ITUTAHNUA;

pasgen Hardware Monitor mossoiisier y3HaTh 3HadYeHHA CHC-
TEMHBIX JATYMKOB: TeMIepaTypy IIPOIECCOpa HJH CKOPOCTH
BpaIeHus BeHTUIATOPOB (06,/MuH);

nyHKT Load Setup Defaults BoccranaBnnBaer Hactpoiikum BIOS
IO YMOJYAHHUIO H YCTPAHSAET BCe M3MEHEHHsI, KOTODPhIE BBl MOT-
au BHecTH. JlaHHBIH OYyHKT OyAeT IoJe3eH, e€CJOM BalIW Jeii-
CTBHA NPUBEJIH K KAKHM-JIH00 npobjeMaM B CHCTEME.

Main. 3xeck MOYKHO YCTAHOBUTHL BPpEMHA U JAaTy, a TAKMKe mapaMer-
PBI BAIIMX ECTKHX AHCKOB M JPYIHX YCTAHOBJIEHHBIX HAKOMHTeJeil.
Kasxnaerit pas npu sarpyske IIK, ckopee Bcero, aBToMaTHYeCcKU omnpesie-
JAeT HAKONUTEJM, YCTAHOBJIEHHBIE B CHCTeMe. ¥ OOJBIIMHCTBA KOM-
NBIOTEPOB HA 3TO YXOAUT CEKYHJA MM ABE, HO €CJH Bhl BPYYHYIO BHe-
ceTe Hy:;KHBIE IIapaMeTpPbl, TO HECKOJLKO YCKODHUTE BPEMs 3arpy3KH.

Advanced BIOS Features. B atrom pasjesie HaXoAATCA pa3JIudYHbIe
ONUMM, TAK HJIM HHaYe OTHOCAIMEcs K ChenudHUYHBIM HACTPOMKAM
BIOS, CPU, ksma u nofo6HOro. 3meck MOKHO BCTPETHTE CIeAYIOIIue
nmapaMeTpsl (B CKOOKaX yKa3aHEI PA3JHYHLIE BADHAHTH HasBaHMIL):

CPU Internal Frequency. KoHCTPpYKIHMA HEKOTOPBIX MaTepPHH-
CKHX IIJIaT IIO3BOJISIET YKAas3aThb 3J4ech YACTOTY IIpoIeccopa.
Opsaro OyAbTe OCTOPOIKHBI — «Pas3rOH» IPOIECCOpPa MOMKeT
NIPHABECTH K €ro MOBPeXJIeHUIO;

Boot Up NumLock Status. AproMaTHUeCKOe BKJIIOUYEHHE IHUd-
POBO# KJIaBHATYDHI, IIOJE3HO A HHAUBHAYAIBHOM HACTPONKH;

Quick Power On Self Test (Quick Mode ). Yckopsaer 3arpysky,
IPOIYyCKAA HEKOTODHIE TeCTHI, B TOM YMCJIe TPONHYIO IPOBEPKY
03YV;

Virus Warning, Boot Virus Detection. 3amuTra OT 3arpy304HBIX
BHUpycoB. IIpu ycramoBke szamuThl OyeT samnpemieH JOCTYO K
3arpy30o4HO# 3aIIMCH KEeCTKOro AUCKA. JTOT ImapaMeTp cleayeT
OTKJII0YATE NpH nHcTa/anun OC;

Boot Sequence. IlocnemoBaTenbHOCTE NPOCMOTPA AHUCKOB IJISA
MMOMCKAa 3arpy30YHOr0 CEeKTopa. ITOT PeyKHM MOMKeT OBITh mpen-
CTaBJieH M JAPYTHM CHOCO0OM — B BHJAE COHCKA M3 YeThIpex
yerpoiiers. OGBIMHO IEPBBIM 3arPY30YHBIM YCTPOMCTBOM ymo6HO
craBuTh AucK C. KpoMe 'KecTKHX QHCKOB COBpDEMEHHEIE CHCTe-
MBI MOI'yT 3arpy:xarbca ¢ CD-ROM.
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B Hexkoropeix Bepcusax BIOS mocnegnue 4 myHKTa MOTYyT HaXO-
IUThCA B pasgene Boot.

Integrated Peripherals. Kax nmpaBmio, B MaTepPHHCKYIO ILIATy
BCTPOEH DAJ KOHTPOJUIEpOB NepHGepHHHEIX YCTDOHCTB: KOHTPOJ-
aep IDE, KoHTpoJLIep mocjefoBaTeIbHBIX U NapajljielbHbIX IOPTOB,
KJIAaBHATYPH U np. MHOrga BO3HHKAaET HeOOXOLHMOCTL OTKIIOYEHHA S
HEKOTOPBIX HEWCIOJIb3yeMBIX YCTPOHCTB (B TOM 4YHCIe HHTETrPHpPO-
BaHHBIX). B aToM pasgese O0OBIYHO MOYXHO BCTPETHTH CJIEAYIOIIHE
NYHKTBI:

* Onboard IDE-1 Controller — nepssiit koHTposUIep IDE-a1CKOE;
¢ Onboard IDE-2 Controller — Btopoiit koHTposnep IDE-nuckos;

* USB Keyboard support. Kax unssectrno, mmuaa USB moagep:xu-
Baerca cpencreamu OC. Takum obpasom, xo sarpyskum Windows
KJaaBuatypa paborars He gomkHa. Pexum USB Keyboard
support moszsoasier BIOS camocTosTenbHO, Ha 3Talle 3aTPY3KH,
o6pabaTeiBaTh COOBITHSA, TOCTYIAOIIAE OT KIaBHATYPHI;

L]

Onboard Serial Port 1/2. 3TorT napaMeTp IO3BOIAET OTKJIIO-
gyuTh moptel COM1 u COM2;

» Onboard Parallel Port — orxkniouenue nopra LPT (npurTepa).

TecTupoBanne KOMIbIOTEpa. B cocTraB onepallMOHHOM CHCTEMEI
Windows BXOAHT IEJBIH PAJ CAY:KeOHBIX IPOrpaMM M YTHIIHET, I03BO-
JAKIIUX ONpPeAeJ AT KOH(QUTYPANMI0 KOMIOBIOTEDA, YCTAHOBUTHL Bep-
cun OC m BIOS, a TaxkXe BBIIIOJHHATH TECTHPOBAHME OTAENLHBIX
YCTPOMCTE.

K ux uuciy oTHOCATCA:

o yrunura Cucrema (Hacrpoiika — Ilamens ynpaBiaeHuns);

@

yrunnara Ceexenns o cucreme (IIporpammer — CrammapTHsie —>
Cay:xeOHEBIC);

o yruaura Agvmuaucrpuposanne (Hacrpoiixa — Ilamens ynpas-
JIeHHHA).
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3amanue 1

1. Onpepenutrs THO U Bepcuio BIOS Ha Bamem pabodeM KOMIBIO-
Tepe.

2. YcTaHOBUTE NOPAAOK 3arpysku KomneioTepa: CD-ROM, C.

3. YcTaHOBHUTH TapaMeTp YCKOPEHHOH 3arpyskd KoMibioTepa (oT-
MeHAa TPOHHOro TECTHPOBAHUA NMAMATH).

4. YcTaHOBUTE AaBTOMATHYECKOE BKJIIOUeHHe IHU(POROII KIaBHATY-
PHI IIPH 3arpy3Ke KOMIbIOTEpa.

5. 3anmpeTHTh OOCTyO K 3arpy304HOH YacTH JKECTKOro JHCKa
(vecranoBuTh 3amuTy o Boot-Bupycog).

6. Orxmounts mopter COM u LPT.

3ananune 2

1. V3yynTe BO3MOXKHOCTH CHYKeOHBIX IIPOrpaMM H YTHIHT KOM-
OBIOTEpA.

2. Ilonp3yAck M3YYEeHHBIMH YTHJIHMTAMU, ONPENeJUTE CIefyIoNniHe
XapaKTepPHCTHKY KOMIIBLIOTEpA:

XapakTepucTHKA 3uauenue

Haszsanwne BHASOKAPTHI ¥ 06beM
BH/IEOIIaMATH

KosuyecTBO KECTKHX JUCKOB,
uX 00'beMBbI

Hazpanwue 3ByK0BO# KapThl

Hazranwne ceTeBoi KApTHI

Paamep datina nograuxu

Bepcusa OC
Bepcnsa BIOS

3. IlonabaonaTe 3a CTENEHBIO 3arpyseKH rnporneccopa B pa3djiH4HbIX
COCTOAHHUAX H 3allOJIHHTH T86JIH11Y:
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HeiicTene ITpouenT 3arpy3KH npouneccopa
B MOMEHT BbINOJIHEHHUA NelicTBIA

3aKpBITHI BCE NPHIOMKEHUA

3anyck npunoxenus MS Word

Banyck npunosxkenus Paint

Ileperxarouenue 8 Word

IIponecc mabopa
NIPOMU3BOJIBHOI'O TEKCTA

Ilepexniouenue B Paint

IIponecc pucoBaHusA
IIPOM3BOJILHOTO 00 BEKTA

BakpeiTHe 000MX NPHJIOHKEHUNA

4. IlposepuTsh HEOOXOAUMOCTE Aed)parMeHTAIIMH >KECTKOr0 AHCKa
¥, IpH HeoOXONMMOCTH, BEIIIOJHHUTE ero Aed)parMeHTAPOBaHHE.

3ananue 3%

1. Ckauats u3 UraTepHera nocjaeauio sepcuio nporpamMmmel CPU-Z
(118 ee MOMCKA BOCIIONB30BATHCA JIIOOLIM MOMCKOBEIM CePBEPOM).

2. Banycruts nporpammy CPU-Z, ¢ ee moMoOIbiO ONPEeAeIATL Xa-
PaKTepPHCTHKH IpOIleccopa Ha BallleM pabodeM KOMIBIOTEDE H 3aI0Ji-
HUTH TAOIHITY:

XapaKTepuCcTHKA 3Hauenue

Hassaumne nponeccopa

Hnpo (core)

Tun passema (socket)

TaxToBas yacToTa

TexXHOMOIHYECKHEe HOPMEL
(B MHKpPOHAaX)

Hanpﬁmenne IHUTAHWA A0pa
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NMpakTuyeckue padboTbi
K rnase 3 «[lporpammupoBaHue
00paboTkn nHpopmaunmn»

PaGora 3.1. NporpammupoBaHue NUHEeHHbIX
anropuTMoB

3aganue

Jaa KasIo# BEIYMCIAMTENBHON 3aa4¥ COCTABHUTH HPOrpaMMy, CO-
JepsKaIlyio OIepaTopsl BEBOJA, BEIBOJA, IPUCBAMBAHNA.

¥posens 1

1. BeMHCIHTE AJNHHY OKPYKHOCTH M IUIOIAAb KPyra OZHOTO H
TOrO e 3aJJaHHOro paauyca R.

2. BbIYMCANTH pACCTOAHHE MeXAY ABYMA TOYKAMU C JaHHBIMH
KOOPAMHATAMHM HA ILUIOCKOCTH (X, Y¥;) ¥ (X3, Yo).

3. Jlama pinmHa pebpa KybGa. HaiiTu mmomans rpaHd, ILIONMAAb
IOJIHOM ITOBEPXHOCTH H 00'bEM 3TOro Kyoa.

4. Tpu comporuBnenus R1, R2, R3 coeguHeHB IapajljiejLHO.
HaiiTn conpoTuBieHne Bceil memu,

5. HaiiTn cyMMy 4neHOB apudMeTHYECKON NIPOTPecCHH, €CIH H3-
BeCTHEI ee IePBEIil YJieH, PA3HOCTh M YHCJIO YJIeHOB IPOTrPECCHH.

6. BelyMCIHMTS, KODHH KBaJ[pAaTHOIO ypaBHeHHA axZ +bx +¢ = 0
¢ 3a0annbimu Ko3dhdunuenTaMu a, b u ¢ (npeamnonaraercs, uto a # 0
M 4YTO JHUCKPHMHHAHT YPaBHEHHA HEOTPHIATEEH).

7. HaiiTu nnomaas paBHOOeAPEeHHOH Tpamenu# ¢ OCHOBAHHAMH a4
u b 1 yriaom o npu GoJbleM OCHOBAHUH d.

¥posens 2

8. 3ajaHBl KOODAMHATHEI TpeX BePIIMH TPeyTrOJBHUKA (X, Y,),
(x5, ¥3), (x5, Y3). HaiiT ero nepumeTp ¥ niomans.
9. HaiiTn npoussefieHre Bcex Mu(p 3aJaHHOrO UYETHIPEX3HAYHOTO
qHCIA.
10. BerymucauTs mIomagb W OepHMeTP NpPaBHIbHOrO N-yrojabHHUKA,
OIIHMCaHHOTO OKOJIO OKPY3KHOCTH paguyca R (paccmorpers N — memoro
THna, R — BelecTBeHHOro THIa).
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11. [laso HarypanspHOoe uHmcao T — [AJATENLHOCTE IIPOMIEAIIEro
BpeMeHH B CeKYHAaX. BeIBeCTH JaHHOe 3Ha4YeHHe [JHMTEJbLHOCTH B 4a-
cax (HH), muayrax (MM) u cexyHaax (SS) B ciexymoomeit ¢opme:
HH 1 MM wmus SS c.

12. Nano geiicreurensHoe uucao R supa nnn.ddd (Tpu nudpossix
paspaja B nesoi u apobHoil wactax). [lomeHaTs MecTaMu APOGHYIO H
IeJIVIO YaCTH YHUCJA U BLIBECTH NOJIyYeHHOe 3HaUYeHHe YHCcJia.

13. CocraBuTh OporpaMMy mepeBOa PajWaHHONW MepHI yrja B rpa-
AyChl, MUHYTEI ¥ CeKYHJEI.

14. C Havayia CyTOK YacoBasi CTpPeJIKa IIOBEDHYJIACH Ha Y rpajgycos
(0 < y < 8360, y — BemecTBeHHOE Yncio). OnpeneuTs YHCIO MOJHBIX
YaCOB M MOJHBIX MHUHYT, NpOIIeAIDHX ¢ Hadaga cyrok. Chopmynupo-
BATh M PEIINTHL 00paTHYIO 3agady.

¥porens 3

15. Tan npousBONBHEIH TpeyroasHHK ABC, nnsa KOTOpPOro ompefe-
JIeH caeAyomuil Habop XxapaKTepPHBIX IapaMeTpoB: a, b, ¢ — CTOPOHEI
TpeyroJsHuKa; o, B, y — yrasl (B rpagycax); h — BBICOTa, ONYIIEH-
Has Ha CTOPOHY ¢; S — muomaas; P — mepumerp TpeyroiabHEKa. Ilo
TpeM 3a/laHHBIM apaMeTPaM BBIYMCJIUTH BCEe OcTajbHble. Pasnuunbie
COYeTAHHSA IIADAMETDPOB ONpPeAeJAIOT BAPUAHTEI 3alaHHM.

3ameuaHue: BXoAHBIE (MCXOAHBIE) M BBHIXOAHBIE 3HAUEHHA YIJIOB
NIpeJACTaBATh B IPAAYCHOHA Mepe.

C

a
B P A
b 5 i oy 2)a,b,vy; 3y ¢y 0B
4) h, ¢, b; 5) h, ¢, a; 6) S, h, b;
TS har 8)a.,b, h; 9)a,b,S;
10) a, b, P; 1Y a, b, o 12)a, h, y;
13) S, ¢, o3 14) h, o, B; 15) Ak, a, 7.
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PaGora 3.2. NporpammMmupoBaHue 10rm4eckux
BbipaXXeHun

3amanue

Jns KamIod 3aZad¥ COCTABUTEH HPOrPaMMY, BBIBOJAINYIO 3HAYE-
Hue TRUE, eciu yxasaHHOe BBICKA3bIBAHHME SABIAETCH HCTHHHEIM,
u FALSE — B nIpoTHBHOM caydae (HCIOJL30BATH YCJIOBHBIN omepaTop
HeJIb35).

¥posens 1

1. TpeyronsHuK co cTOpoHaMHu a, b, ¢ ABNAETCA PABHOCTOPOHHMM.

2. Ienoe uncio N ABISETCSA YETHBHIM JBY3HAYHBIM THCJIOM.

3. TpeyroibHHK €O CTOpOHaMu @, b, ¢ sABIgeTcsa paBHOOeApeH-
HBIM.

4. Cpenu umcen a, b, ¢ ecTh xora 6Bl OHA Iapa B3aMMHO IPOTH-
BOIIOJIOMKHBIX YHCEJI.

5. JlaEHBIE YHCAA X, Y ABIAIOTCA KOODAMHATAMH TOUYKH, JeKalel
B IepBOH KOOPAUHATHOI YeTBEePTH.

6. lanuple yncaa ¢ U d SABAAIOTCA COOTBETCTBEHHO KBaJpaToM
u Kybom uucia a.

7. B3agaHHOe HaTypajgbHOe 4uYHcI0 N ABIAETCA JBY3HAYHBIM
u KpaTtHo K.

¥posens 2

8. (x4, y;) u (x5, Yy) — KOODPAMHATHL JEBOIl BepXHeil W mpaBoi
HU)KHeH BepIDHH IpaMoyroibHmka. Touxa A(x, y) npuHAmIExRAT
JaHHOMY NPAMOYTOJBHHKY.

9. laHHOE YeTHIPEX3HAYHOE YHCJIO YMTAETCA OJMHAKOBO CJIEEAa Ha-
IIPaBO H CIIpaBa HAJIEBO.

10. B sajaHHOM HaTypajJbLHOM TpPEeX3HAYHOM uuciae N uMmeercs
yeTHasA nudpa.

11. Cymma kakux-1ub0 AByX mucdp 3aJaHHOTO TPEX3HAYHOI'O HA-
TypaiabHOro yucjaa N paBHA TpeTheil mudpe.

12. Cymma mudp 3afaHHOrO YeThipexs3HauHOro umciaa N mpesoc-
XOAUT Opou3BeAeHHe HU(p 3TOrO e unciaa Ha 1.

13. CymmMa AByX HocjeAHHX OUQPP 3aMaHHOTO TPEX3HAYHOTO YHCia
N menrpme 3amanHoro K, a nepsasa nudpa Goasnie 5.
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¥posens 3

14. Ilenas u papobHAs UYACTH 3aJaHHOIO BeNECTBEHHOTO YHCJA
OMHAKOBEL.

15. BagaHel KOODAMHATHI TPeX TOYEK ILIOCKOCTH. OTH TOYKH He
JexaT Ha OJHOM IIPAMOM.

16. Ilepsrie ABe muGpLl B APO0OHOM YacTH 3aJaHHOTO BEIIECTBEH-
HOT'O YHCJIA COBIAZAIOT C 3aNIHCHIO LIEJI0H YacTH 3TOr0 YHUCIIA.

17. Touka ¢ KoopauHAaTaM# (X, y) OPUHALJIEHKHAT YACTH ILJIOCKOC-
TH, JexKameil Mexxay OpAMBIMEA y = m, y = n (m < n).

18. Cpenu mepBbIX Tpex HU(P U3 APOOHOH HaCTH MOJOMHTEIBHO-
ro BeIeCTBEHHOI'O YHMCJIa eCTh HYJIb.

19. IllaxmaTHBIK KOPOJb 38 OOUH X0 MOXKEeT IIePeMeCTHTLCH C OfI-
HOTO 3afaHHOrO II0JIA Ha Apyroe (KaskJoe moje 3aJaHO ABYMA KOOPJH-
HaATaMH — UeJbIMHA yucaamu ot 1 1o 8).

20. ITaxmaTHBIH (Qep3b 3a OJMH X0J MOKeT IIepeMeCTHThCH C OJ-
HOTO 3aJaHHOTrO IOJIA Ha Apyroe (Kaskaoe ToJie 3aJaHo ABYMA KOODAH-
HATaMH — NeJbIMH YucaamMu oT 1 1o 8).

Pa6ora 3.3. NporpammupoBaHune BETBALLUXCS
anropuTmMoB

3ananune 1

IIns xasmoii 3aauy COCTABUTH IPOTPaAMMy C BeTBANIEUCHA CTPYK-
TYpO#, MCHIONB3YA yciIoBHEI onepatop IF.

¥poeens 1

1. Tausr aBa yrvia TpeyroiabHHKA (B rpagycax). OnpenemmTs, CyIIecT-
BYeT JIA TAKOH TpeyroabHuK. Ecu Aa, TO IpAMOYTOJIbLHBIN JIA OH.

2. Ha maockoctu XOY 3ajaHa CBOMMM KOODAWHATAMH TOYKa A.
VKasaTk, T/ie OHA PACIOJIOMKEHA: HA KAaKOil OCH MJIM B KaKoi Koopau-
HATHOH YeTBEpPTH.

3. T'pys3oBoii aBTOMOGHUIEL BBIEXAT M3 OAHOI'O rOpojia B IDYroM co
CKOPOCTBIO U; KM/4. Yepes { 4 B BTOM Ke HalpaBJeHUN BBIEXAJ JIeT-
KOBO# aBTOMOOHJB CO CKOPOCTBIO Uy, KM/4. CoCTaBUTHL HpOrpamMmy,
OIpeNeNAImy0, JOTOHAT JU JIETKOBOH aBTOMOOMJBL IPY30BOH uepes
t, 4 mocJie cBOero BLIe3ja.

4. HanmucaTs IporpaMMy HAXOK/JE€HUA CYMMBI OOJBINEro M MeHb-
mero u3 3 4uces.
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5. HanucaTs nporpaMmy, Paclo3HAMINYIO MO JJMHAM CTODOH cpe-
A¥ BCeX TPeyTOJLHHKOB IPAMOYrosbHble. EC/IM TAKOBEIX HeET, TO BhbI-
YHUCIUTL Benwuuny yria C.

6. Ha#it max{min(a, b), min(e, d)}.
7. CocTaBUTh NPOrpaMMy, OCYINECTBJIAIONIYIO IepPeBOJ BeJIHUYHH
M3 pajHaHHOH MepHI B IpaflycHYI0 Win Haobopor. [IporpaMma noisxea

3alpaluBaTh, KaKOH IIepeBOJ HYKHO OCYIIECTBHUTh, ¥ BBIIOJHATH
YKasaHHoOe JeiicTBHe.

¥posens 2

8. 3amanbl pasMepsl A, B npaMOyroJibHOINO OTBEDCTHSA U pasMephl
X, Y, z kupnuua. OnpejennTs, OpoiieT JU KHPINWY Yepes OTBePCTHE.

9. [IBa NpAMOYTrOJbHHKA, PACIOJOKEHHBIE B IIepBOM KBaApaHTe,
CO CTOPOHAMH, IapaJUle/IbHbIMUA OCAM KOODPAHWHAT, 3aJaHBI KOODAHHA-
TaMH CBOMUX JIEBOI'O BeDXHETr0 M IIPaBOI'o HUKHEro yrios. [[ia mepsoro
OpAMOYTOABHHKA 3T0 TOYKHM (x;, Yq) u (x,, 0), ana Bropo-
ro — (xg, y3), (x4, 0). CocraBuTE mpOrpaMmy, ONpeAeJANYIO, Iepe-
CEKAITCHA M JaHHBIe INPAMOYTOJBHUKH, ¥ BRIYHUCIAAKINYIO ILIOIANb
0011eil YacTH, eClIH OHH IIepeceKaloTcs.

10. B mebockpebe N araskeil W BCEro OQUH IOABE3M; HA KAMKIOM
aTaxke N0 3 KBAPTHUPHI; JHMT MOKET OCTAHABJIMBATLCA TOJBKO Ha He-
YeTHBIX aTaskax. JesJoBeK caguTca B MUMT U HaOUpaeT HOMep HYKHOIT
emy KBapTupbl M. Ha Kakoil srak AO/UKEH HOCTABHTL JHMT Imacca-
wKupa?

11. Hanucarh mporpamMmy, KOTOpas 0[O 3aJaHHBIM TPeM UHCIAM
onpejedeT, ABJAeTCA IH CyMMa KaKHUX-THO0 ABYX W3 HHUX ITOJOMKH-
TeJbHOH.

12. WsBecTHO, YTO M3 YeTHIPEX YHCENT &,, @y, @3 U G, OGHO OTIHI-
HO OT TPeX APYIuX, PaBHEIX MeKAY c000¥#; MDPHCBOMTL HOMED 3TOTO
YucJa IepeMeHHOH .

13. CocraBHTE IpOrpaMMy, KoTOpas npoBepana Obl, He IPHUBOLHUT
JII CYMMHUDOBAHWE JABYX LeJBIX YHcel A U B K nepenojHesuio (T. e.
K peayasTary Oosnbmemy, uem 32 767). Ecsiu Oyner mepenoaHeHHEe, TO
coo0ImUTHL 06 3TOM, HHAYE BBIBECTH CYMMY OTHX UHCEJ.

¥ posens 3

14. 3apassl KOOPAMHATEI (HA IIJIOCKOCTU) BEPIIMH YETHIPEXYTOJIb-
HuKa. OnpenenuTs, ABIAETCA JHU OH: a) pombom; 6) mapaiienorpam-
MOM; B) IPAMOYTOJBLHUKOM; I') KBAJAPATOM.
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15. [lna AByX TPeyroJbHBIX IMHpaMHJ, 3aJaHHBIX pebpaMu, ompe-
IeIHTh, MIONIAKE MOJHOH MOBEPXHOCTH KOTOPOH u3 HHUX Gonblle M Ha
CKOJIBKO.

16. dana Touka A(x, y). OnpenennTs, NPUHAANEHKHUT JIX OHA Tpe-
YrOJABHUKY C BepIIMHAMH B TOYKAX (X1, ¥1)s (X3, ¥s)s (X3, Y3)-

17. HammcaTs mporpamMmy, ONpeAeNdlOMyi0, OyAyT JHM NIpAMbBIe
Ax + Byy + C; = 0u A,x + Byy + C, = 0 nepuenauxynsapssl. Ecin
HEeT, TO HAWMTH YIroJI MeX Ay HUMH.

18. 3ajaEpl KOOPAWHATHI BEPIIHH NPAMOYTOJNbHHKA: (X, Uy),
(x5, Ys), (X3, Y3), (x4, y,). OnpenenuTs MIOIIAAL YACTH OPAMOYTOJIb"
HUKAa, PAcIoJoKeHHOU B I KOOpAWHATHOMN YeTBEPTH.

19. HaiiTH KOOPAMHATH TOYEK IepecedyeHHsa npamoit y = kx + b
¥ OKPY’KHOCTH pajuyca R ¢ meHTpoM B Hadasle KoopauHar. B Kakmx
KOODAMHATHBLIX YeTBePTAX HAXOAATCA TOYKH nepecedenusa? Ecam To-
YeK IIepecevyeHHdA HeT HIIH npaMas KacaeTcda OKPYHAHOCTH, BBIIATH
COOTBETCTBYIOIEee coobIieHme.

20. Hasa Touxa A(x, y). OnpefenuTs, IPHHAAJIEKUT JIU OHA IpHA-
MOYTOJILHUKY C BEpPIIMHAMH B To4kax (xy, Yy), (X3 Ys), (X3, Y3),
(x45 Yo)-

3ananue 2

3axauu Ha onpeleleHHe NPHHAMJIEKHOCTH TOYKH 00JaCTH

JIlna Kasaoi 3aJa4d COCTABHTEH IPOrPAMMY, COAEPIKaLIyIO BeTBJIe-
HHA H OOpefelAKINyio, IPHHAANEIKHT JH TOYKA C KOOpAHHATAMH
(X, Y) 3amuTpuxOoBaHHON o0sacTH.

¥posens 2

1a ys 2. y

-

—




MNpakTuyeckune paboTsl K rnase 3

4, Y
s
i 1
x a1 X
yi 6. y
1
1 1
ol 1 k3 0l 1 X
Yi 8. vi
Sall e
A r )
Fd ] \
; 1
ol 3 X o] 1 x

237




MpakTukym
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3ananue 3

3agaumn Ha MCIOJb30BAHNME ONiepaTopa BeIOOpa

Iasa Kakmoil 3agadd COCTABHTH IIPOTPAMMY C BEeTBAIIEHCA CTPYK-
TYpO#, HcHoNbaysa oneparop BreiGopa SELECT CASE.

¥posens 1

1. Ina rammoii sBemenHoil nudpsr (0—9) BuIBECTH COOTBETCTBYIO-
mee el HassaHWe Ha aHramiickom s3pike (0 — zero, 1 — one,
2 — two, ...).

2. CocTaBuTh IIpOrpamMMy, KoTopas 1o gassomy uucay (1-12) BeiBo-
JIUT HazBaHUE COOTBETCTBYIOIIEr0 eMy MecdAlla Ha aHIVIMHCKOM A3BIKe.
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3. Hammcare nporpaMmmy, KoTropas 0 BBOAHMOMY 4YHCIy oT 1 mo
11 (momepy Kiacca) BeIaeT cooTBeTCTBYIoIee coobmenue «IIpuser,
k-xnaccauk». Hanpumep, ecim & = 1, «IIpuBeT, HepBOKIACCHHUK»;
upu k = 4: «IIpuBer, 4eTBEePOKIACCHHK » .

4. CocTaBUTE NOpPOrpPaMMy, IIO3BOJHIOIIYVIO NOAYYHTH CJIOBECHOE
OIHCAHHE IKOJbHBIX 0TMETOK (1 — myioxo, 2 — HeyAOBJIETBOPHUTEJb-
HO, 3 — YAOBJIETBODHTEJILHO, 4 — XOpOMIO, 5 — OTJHUYHO).

5. Hanucare mporpamMmy, Koropas Obl IO BBEIEHHOMY HOMEDY
eIUHHIBL HsMepeHua (1 — gemumerp, 2 — Kumiomerp, 3 — Merp,
4 — MHIIHMETD, 5 — CaHTHUMeTp) M JJauHe OTpe3ka L BrigaBaja co-
OTBETCTBYIOIeEe 3HAUEHHE IJIWHEBI OTPE3KAa B MeTpax.

6. Hanwucare mporpaMmy, Kotopas Obl m0o BBeJeHHOMY HOMEpPY
equHunbl  w3MepeEus (1 — kujgorpamMMm, 2 — MHILJIHIPAMM,
3 — rpamm, 4 — TOHHA, 5 — HeHTHep) U Macce M BBIJABAJIA COOTBET-
CTBYIOIlee 3HAYEeHHEe MacChl B KHJIOIDAMMAX.

7. Nauel nBa HeHCTBUTENBHBIX IOJOKHUTEJBHBIX YHCJIA X H Y.
ApupmMernueckue JeficTBUA HaJ YKCIAMH IpoHyMepoBasbel (1 — cio-
JKeHHue, 2 — BBEIYWTAHWE, 3 — YMHO)KeHue, 4 — genenne). CocTaBuTh
IporpamMMmy, KOTOpas 110 BBeAeHHOMY HOMEPY BBIIOJHAET TO HJIH HHOE
AecTBHe HAJ YHCJIAMH.

8. HanmcaTe mporpaMMmy, KOTOpas Mo HOMEDPY OHA Hegeau (Iejo-
My uHeay ot 1 no 7) BEIJaeT B KauecTBe PeayJIbTaTa paclucaHue ypo-
KOB B BaIlleM KJIACCE B 3TOT J€Hb.

¥posens 2

9. CocTaBHTE NPOrpaMMy, KOTOpAas IO 3aJaHHOMY I'OAYy U HOMEpPY
MecdAlla onpejesseT KOJIUIEeCTBO NHEH B 9TOM MecAIle.

10. Ilycte snmeMeHTAMHM Kpyra ABIAITCA paguyc (HIepBbIi aie-
MEHT), AHaMeTp (BTOPOH ajleMeHT) U JJIMHA OKPY:KHOCTH (TPeTHii die-
meHT). CocTraBHTh HpOrpaMMy, KOTOpasd IO HOMEpY 3JIEMeHTa 3ampa-
muBajia OBl €ro COOTBETCTBYIOINEe 3HAYEHHE M BLIYHCIANA OBI ILIO-
mazgs Kpyra. '

11. ITycre sieMEHTAMH NPAMOYIOJBLHOIO DaBHOOEIPEHHOTO Tpe-
YronsHUKA ABIAIOTCA: 1) Kater a; 2) runmorenysa b; 3) Beicora, ony-
IeHHAA M3 BEPIIHHLI IPAMOTO yIja HA IMIOTeHy3y h; 4) niaomans S.
CocTaBHTE IpOrpamMMmy, KOTOpas II0 3aJaHHOMY HOMEDY H 3HAYEHUIO
COOTBETCTBYIOIIErO BJIEMEHTa BBIUHCIANA Obl 3HAUEHHE BCEX OCTAJB-
HEBIX DJIEMEHTOB TPEeyroJbLHMKA.
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12. B cTapoAmoOHCKOM KajieHZape Obl1 NPUHAT 12-1eTHHH UK.
Toaer BHYTPH IHKJIa HOCHJIH HA3BAHHSA JKHUBOTHBIX: KDEICH], KOPOBEI,
THI'pa, 3alIla, APaKOHA, 3MeH, JOINAAW, OBIEI, 00€3bAHLI, KYPHIIBI,
cofaku u cBuHbM. Hanwmcare mporpaMmy, KOTOpas BBOOUT HOMep He-
KOTOPOT0O Tofla M MedyaTaeT ero HasBaHHe II0 CTAPOANOHCKOMY KaJleH-
mapo. (Copaska: 1996 r. — roxg Kpreickl — Haualao odepefHOTO IHK-
Ja.)

13. Ina nenoro umciaa k or 1 go 99 mamewarats (pasy «Mne k
JIeT», YYHATHIBAA IIPA 3TOM, 4TO IIPH HEKOTOPHLIX 3HAYEHWUAX K CJIIOBO
«JIeT» HAL0 3aMeHHTL Ha CJI0BO «Tof» HJHM <«roja». Hampuwmep, 11
ner, 22 roxa, 51 rox.

14. Hammcars mporpaMmy, KOTOpas II0 BBeJEHHOMY uuciay oTr 1
o 12 (Homepy Mecslia) BbIJJAeT BCe NPHXOAANIHECHA HA DTOT MECHIl
OpasgHWUYHBIE OHW (HampHMep, ecau BBeAeHO uduciao 1, To: 1 aHBa-
pss — Hoselii roa, 7 suBaps — PoxJecTBo).

15. Jlano marypaabHoe yucgo N. Ecim oHO menurcsa Ha 4, BeIBec-
T Ha dKpaH orBeT N = 4k (rme B — COOTBeTCTBYIOIEe YACTHOE); €ClIH
OCTATOK OT JejieHus Ha 4 paseH 1, N = 4k + 1; ecim ocTaToK OT Jejie-
HuA Ha 4 paseHd 2, N = 4k + 2; ecam ocTaTOK OT AesieHHs Ha 4 paBeH
3, N =4k + 3. Hanpumep, 12=4-3,22=4 -5 + 2.

16. IlycTs s1eMeHTaMH DABHOCTOPOHHEIO TPEyIroJbHUKA ABJAIOT-
ca: 1) cropona a; 2) mmomans S; 3) BeicoTa h; 4) paguyc BIIMCAHHOMH
OKPYIKHOCTH r; ) paguyc onucaHHoi okpysxHocTtu R. CocTaBUTEH mpO-
rpaMMy, KOTOpas 10 3aJaHHOMY HOMEDPY M 3HAUYeHHIO COOTBETCTBYIO-
Iero 3JIeMEeHTA BBIUHCIANA Obl 3HAUEHHE BCEX OCTANBHBIX 3JI€MEHTOB
TpeyroJbLHUKA.

PaboTa 3.4. MporpaMmMupoBaHue LUKIM4eCKNX
anropuTMoB

3anmanue 1

IuKaBI ¢ 3aJaHHBIM YHCJIOM MOBTOPEHHM
BhiuncanTe 3HAYEHNE CYMMBI HJIM NPOW3BEeJEHMS UYHUCAOBOH IIO-
CJIEZ0BATEIHHOCTH.

¥porens 1

1. dano HarypanasHOe ynciao N. BeIuHuCcInuTE:

S=1+1+1+1+...+—1—.
2 3 N
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2. lano HatypanbHOe yncao N, Beraucanrs:

S:1+1+1+1+...+ 1

7 2N +1°
3. Ilano HaTypajbHOe uncao N. BeluucauThb:
L .3 1 1

S=1-—4=——Z .. +(-D¥ .=,
2 4 8 B aN

4. Jlano HaTypaabHOE YHCca0 N. BRIaucanTs:
1 1 1]

=+ — —— Feee+— - - .

sinl sinl +sin2 sinl+sin2+... +sin N

5. llamo HaTypansHOe uucao N. BeIYucInTL IpoH3BeleHUe Iep-
BBIX N COMHOMKHTEJE:

6. [lamo HaTypanbHOe 1. BEIUHCINTE:
2 3 4 n+l
— =t =t F—.
1 2 8 n
7. BEIUnCANTH:

(1+sin01)(1 +sin0,2)-...-(1 +sin10).
¥posens 2

8. Ilaso HaTtypaasHOe uncao N. BEIMHCIHTE:

cosl cosl+cos2 cosl+cos2+...+cos N
sinl sinl+sin2 sinl+sin2+...+sinN

9. lano meiicTBHTENBHOE YHUCJIO X. BEIYUCIHATD:

x3 x5 x7 x9 xll x13

x—— —_—
31 5! 7! 9! 11! 13!
10. Tausl HATYpAJIbHOE NI, HefiCTBUTENLHOE X. BRIYHCINTD:

S=sinx+sinsinx +... + sinsin... sinx.

\_‘ﬁ/—.)
n pas
11. Mano gelicTBATEABLHOE X. BHIYUCAUTE:

(x-1)(x-3)(x —-T)-..-(x — 63)
(x—-2)(x-4)(x—-8)-... (x—64)
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12. laro HaTypaabHOE 7. BEIYACIUTE:
§=1-2+2-3-4+...4n-(n+1)-...-2n.

13. laHo HATYypPaJIbHOE YHCJIO 7. BEIYHUCINUTE:

1 1 1
P-—{l —?J[l —3—2] -[1 _:z?} rae n>2.

14. Berunenute mo cxeme ['opHepa:
y=x0+2x% +3x% +...+10x +11.
15. Yucna Pubonauuu (f,) onpepensiorcsa popMynaMu
fo=h=Lf,=fia1+fh2 opER=2,3, ...

Jns1 JaHHOTO 3HAUEHHUA P ONPEAeNUTH f,.
16. [lagsl HaTypadbHble YHcaa N U k. BEIYMCIHATE:

\[k+\/2k+...+\/ﬁn—l)+w/5.

3ananue 2

HrepailHoHHBIE ITHKIBI

Haiitn HauMeHBINMII HOMED IIOCJIEAOBATEJILHOCTH, 3afaHHOH pe-
KYPpPeHTHO# ¢opMyJIoH, [Jsd KOTOPOTO BBIIOJHAETCA YCJIOBHE
la, — a, 4| < &, rae € — manaa BenrmumHa. BrIBecTH HA dKpPaH 8TOT HO-

Mep M Bce JIeMeHTHI @, Tae i =1, 2, ..., n.
¥posens 2
2+¢:t12:_1
1.a, =arctga, ; +1, a;=0. 5.a,=— "1 q, =2
ZIrz—l
+
2.4, =2+a1 . @y = 2. 6. G0l " ncd za"‘z,al 1,a,=2.
n-1
'_1 = 7 Q@ = 0
3.an —Etgan_l, 01“0,5. .an =e ’al_ ’
4a=1cosa a;=0,5 8a=x a=x
» 2 n-1» 1 set. <y 2a2 ’ 1 .
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3ananmne 3

Muxaer npu cOpaboTKe HEJBIX YHCEeNI

Pemures mocTaBJieHHBIE 3aJa4¥l C MOMOIILI0 IUKJIMYECKHUX AJIro-
PUTMOB (IIPOCTBEIX M BJIOMKEHHBIX), MCIOJb3YA ONEPAIHH e IOYHCIeH-
HOM apH(MeTHKH.

¥posens 2

1. HarypaneHble uucjaa a, b, ¢ HaseiBaioTcsa uncaamu Iludaropa,
ecJIid BhINOJHAETCH yveaosue a? + b2 = ¢2, Hameuararts Bce umena Ilu-
¢aropa, meabimue N.

2. HaiiTyn HauboABLUIVIO U HAMMEHBIIVIO HK(PHI B 3aIMCH JaHHOI'O
HATYPAJIBHOTO YHCIA.

3. Hano HarypaabHoe yumcao N. HaiiTm u BhIBeCTH BCe YHCJA B
uHTepBase or 1 70 N — 1, ¥ KOTOpBIX cyMMa BcexX (P COBIALAET C
cymMMmod mudp maHHOTO 4YMcaa. Ecim TaKWX YuWceJ HEeT, TO BbIBECTH
CJIOBO «HET».

Ilpumep: N = 44. Yucna: 17, 26, 35.

4. Jlamo HaTypanwsHOe umcyo N. HaiiTu u BhIBeCTH BCe uYmcaa B
uHTepBane or 1 no N — 1, y KoTOpeIX IpOUW3BeleHHe BCeX UMD COo-
BIOAJAET C CYMMO# mudp JaHHOro uuciaa. ECiaM TaKUX duces] HET, TO
BEIBECTH CJIOBO «HET».

ITpumep: N = 44, Yucaa: 18, 24.

5. Hano nmarypansHoe yuciao N (N > 9). OnpegenTs KOIAYECTBO
HyJell, HAYIIAX NOAPAJ B MIAJNIUX PAspAgax AAHHOIO YUCJIA.
ITpumep: N = 1020000. KosuuyecTBo HyJIel PABHO YeTHEIpEM.

6. HaiiTm BCe HaTypaJbHBIE YHCJA, HE MPEBOCXOAAINNE 3aJaHHOTO
N, KOTOPEIE AeJIATCA HA KaXXIVI0 U3 CBOMX LH(P.

7. Harvo HarypanbHoe yucno N. Ionyuuts HOBOE uucjio M, xoro-
poe obpasyerca M3 uucia N IIyTeM 3aMeHbI NOcJeAHel NuGpsl Ha
HamMeHbINy0 ODudpPy B 3anucu uucaa N.

ITpumep: N = 128452, M = 128451.

8. Ilaso marypanessHoe uucao N. Iloayumre HOoBOe umesno M, roro-
poe obpasyerca M3 umciaa N myreM 3aMeHBI HocjaenHeid mudpsl Ha
HauboabnIyio DUMpPY B 3anucu yucaa N.

Ilpumep: N = 128452, M = 128458.
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¥posens 3

9. JlaHbel ABa HATYpPaJbHBIX uHciaa m ¥ n. IlpopepuTs, ecThk JH B
3aIuUCH YHcsia m Mudpsl, OJHHAKOBLIE ¢ IudpaMy B 3allCH YHCIA 7.

10. Tamo marypansHoe uuciao N (N > 9). OnpenenuTsh KOJIUIECTBO
HyJaeil B mudpoBOi 3amMcH 4YHUCIa, KpoMe HyJiell B MJIafIINX pa3ps-
nax.

IIpumep: N = 10025000. KoamuecTBO HYJIEHl PABHO JABYM.

11. HarypansHoe uucao M HaseIBaeTcA COBEPIIEHHBIM, €CJIH OHO
PABHO CyMMe BCEX CBOHMX AeJiuTeNeil, BKIUad 1, HO MCKIOYas cedd.
HameuaraTs Bce coBepIeHHBIE YHC/Ia, MEHbIINe 3aJlaHHOro Yncaa N.

12. aso menoe n > 2. HameuaTaTk Bce OPOCTHIEe YHCJIA U3 AUana-
soHa [2, n].

13. dauo HarypaiabsHOe uncao N. OnpemenuTh KOJHYeCTBO UMD B
nudpoBoH 3anMcH AAHHOI'O YHCIa, KOTOphle MMEIOT HaWMeHbIlee 3Ha-
YyeHHe.

IIpumep: N = 4548. KonuuecTBo mu(p ¢ HAHNMEHBIINM 3HA4YEeHH-
eM paBHO ABYM (aBe mudps 4).

14. [Jamo varypaabpHOe uncyio N. OnpegenuTsk KoJudecTBO UMD B
nudpPOBOH 3alMCH JAHHOTO YHCJa, KOTOPBble HMeIOT HamboJsbllee 3HA-
yeHHe.

IIpumep: N = 1808. KonuuectBo mudp ¢ HaubonbmnuM 3HaYEHHEM
paBHO AByM (xBe mudpsl 8).

15. ITamrusIpOM — 3TO COUETAHHA CHMBOJIOB, KOTOPbIE UHTAIOTCH
OAMHAKOBO CJIeBa HAIpaBo W copasa Halepo. Hampumep, umcna 4884,
121 saBnsorca namumEApoMamMu. CoCTaBATHL OporpaMmy, KoTOpas
onpenenseTr, ABJAETCA JH 3aJaHHOe HATYPaJbHOE YHCJI0 MNajldH-
JIPOMOM.

16. avo HaTypanbHOoe umcyo n. IlepecraBuTh ero nu@pel Tak,
uyT0obsl 06pasoBasoCh MaKCHMAaJIbHOe YHCIO0, 3allHCAHHOEe TeMH JKe
nuppamMu.

17. Naso HarypalbpHOe uHcjo n. IlepectaBuTh ero nu@psl Tak,
qT00BI 00Pa30BAIOCH HAMMEHBIee YHUCJIO, 3alIHCAHHOE TeMHU e mud-
paMu.
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Pabora 3.5. NMporpammMmupoBaHue ¢ UCNONb30BaHUEM
noariporpamMmm

3amanue 1

Hnsa pemeHua BcexX 3ajad cHeJaTh JBA BAPDHAHTA IPOTPAMMBI: C
peanuzanueil yKasaHHOH IIOANIPOrpaMMbl B BHIe (GQYHKIHUM U B BHAE
IpOIeaypEL.

¥posens 1

1. CocTraBUTh IIPOTPAaMMY HAXOKAeHHA HaumboJbIIero obmero ae-

autena (HO/) u maumenbmiero obmero kpatHoro (HOK) asyx maty-
pansabix uucesn HOK(A, B)=& . UcnonpzoBaTes momnporpam-
HOJI(A, B)
my anropurma EBkaupga nna onpegenenna HOJI.
2. BRIYMCIMTH IJIOIIAJL NPABMILHOTO INECTHYIOJLHMKA CO CTODO-

HO# @, MCII0JIb3YH IOANPOrPAMMY BBIYHC/IEHH ILIOMIAAN TPeyTOJbHHKA.

3. Jausr gBe apobu % u % (4, B, C, D — HarypaabHBIE YHCJAa).

CocTaBHTE IporpaMMmy fejeHus ApoOu Ha Apobb. OTBET HOJKeH GBITH
HecOKpaTumoil apobeio. Mcemosb3oBaTh NOANPOTPDAMMY AJTOPHTMA
EBxmupa nna onpepenenns HOJIL.

4. Naumsr ase gpobu % " f—) (A, B, C, D — marypaJbHble YHCIAa).

CocTaBUTE IpOrpaMMy yMHOMKeHHA ApobH Ha Apobs. OTBerT mOKeH
ObITH HecoKpaTHMOH Apo6bi0. Mcnoib30BaTh MOAIPOTPAMMY AJITOPUT-

ma Epxmnzna nnsa onpepenenus HOJI.

5. Hauer gBe mpobu i;- H % (A, B, C, D — maTypaJbHble YHCJIA).

CocraBuTe mporpaMMy BLIYMTAHHUA W3 NEpBOH apobm BTOpoii. OTBeT
A0JKeH OBITh HeCOKpPaTHMO# ApobGpio. Mcmosn3oBaTh MOAIPOrpaMMY
anroputMa EBximaa ana onpenemenuna HOJII.
1 1 1
6. HanmcaTs nmporpaMmy BbIYMCJIEHHS CYMMBI 1 + S - 3 Feee+ = AJA
n
3ajlaHHOTO uHceaa n. PesynbraT mpeAcTaBHTH B BHAE HECOKPATHMOI

Ipobu g (p, ¢ — HaTtypaneHsie). Mcnonp30BaTh MOANPOrPAMMEl AJITO-

purma Epkauza ans onpesemeHus HOJL U CoKeHMS ABYX IIPOCTHIX
Ipobeii.

247
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7. Naset uncna X, Y, Z, T — pgauHbl CTOPOH YETHIPDEXYTOJAbHHAKA.
BBIUMCIUTL €ro IUJIONIAlb, €CJH YIroJ MeKAy CTOpoHaMu JINHOH X
u Y — npsamoii. Mcooib30BaTh JBe NOANPOrPAMMEL IJIA BRIYUCICHHA
IIoIaAeii: MpAMOYTIOJLHOIO TPEYTOJLHHKA B IPAMOYTOJbHHUKA.

3ananue 2

Inst Bcex 3ajgad BHIAENUTH IIOA3ANAYH, PellleHWd KOTOPHIX MOTYT
OBITH pealHM30BaHLI Yepe3 moanporpaMmbl. Bribparte Haubosee yno6-
HBEIA BapMaHT MNOANPOrpaMMbl: QyHKOu uian nponeaypy. CocTaBuThb
IpOrpaMMy DeIlleHusd 3aJaqu.

¥posens 2

1. lauo npocroe uncno. HaiiTu cienyroinee 3a HUM IPOCTOE MHCJIO.

2. JlnA 3aflaHHOTO HATYPAJbLHOrO YHUCJIA 1 HaiiTH HaMMEeHBLIINNA He-
YeTHBIN HATypaJdbHbIN aeautens k (B = 1).

3. BaMeHUTEL JaHHOE HATYpPaJbHOE YHCJIO HA YHCIO0, KOTOpPOE II0-
JIy9aeTcs M3 MCXOZHOTO 3alMChI0 ero mudp B o6paTHOM mopsAakxe (Ha-
npuMep, Aaso unciao 156, ay:xHO moayduTs 651).

4. HaiiT Bce HATYpAJbHBIE YHCJIA, HE NPEBOCXONAINNE 3aJaHHOI0
n, KOTOPHIE AeJATCS HAa KaKJAyI0 W3 CBOHX HHu@p.

5. MmMeerca udacTh KATyHmIKH ¢ aBroOycHeiMu Omieramu. Howmep
6usera mecTHsHauyHbli. CocTaBUThH IMPOrpaMMy, OIpelesdlouIyio Ko-
JIMYECTBO CYACTIAMBLIX OHMJIETOB HA KaTyIIKe, eC/JH MeHBIIHI HOMep
ounera — N, Oonpmmuii — M (Ouaer ABJAsAeTCH CUYACTIHBBIM, €CIH
CyMMa IepBHIX Tpex ero uudp paBHa cyMMe IOCHEAHHUX TPEX).

6. VW3 samanHOro umcia BHIYAM cyMmMmy ero mugp. M3 pesyiasrara
BHOBL BBIYJIM CyMMy ero mupp u 1. A. Yepes CKOIBKO TAaKMX JAei-
CTBHH HDOJYYUATCH HYIb?

7. Ha orpeske [100, N] (210 < N < 231) gaiiTH KOJINYECTBO YHCEN,
cocTaBJIeHHBIX u3 nudp a, b, c.

8. HaliTu Bce HaTypaJbHbI€ N-3HAYHBIE YHCJI4, HHUPPBE B KOTOPHIX
0o0pasyioT CTpPOro BO3PACTAIONIYIO IIOCJeJ0BaTeNbHOCTh (HampuMep,
1234, 5789).

¥posens 3

9. JIBa mpocTHIX YMCJia HABBLIBAIOTCA «OJIM3HENaMH», €CJIH OHHU OT-
JTHYAIOTCA APYT OT Apyra Ha 2 (mampumep, 41 u 43). Hanedarars Bce
napbl «6IH3HENOB» M3 oTpesKa [n, 2n], rie n — 3ajaHHOEe HATYDPAJIb-
HOe YHCJo, Donbkinee 2.
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10. daso ueTHOe umcio n > 2. IlpoBepuTh Ansi HEro TrUIOTE3y
Tonppbaxa: KaskJoe 4eTHOe N IpeAcTaBIsdeTCA B BHAE CyMMbl JABYX
IIPOCTHIX YHCEJI.

11. CocraBuTh HpPOrpaMMy pasyIOyKeHHS JaHHOI'0O HATYPaJbHOTO
4mcJa Ha IpocThie MHOKuTe M. Hampumep, 200 = 23 - 52,

12. lano HarypanbHOe 4ywmciao n. HaiiTm Bce MeHbIIHe 711 YHCIA
Mepcenna. (IIpocroe uncio HaseIBaeTcs yucjaoMm MepceHHA, ecJM OHO
MoskeT OLITH IpeacTaBieHo B Buae 2P—1, roe p — TOKEe IPOCTOE HHC-
no. Hanpumep, 31 = 25 — 1 — uuncao Mepcensa.)

13. [Isa HATYypaJbHBIX 4YHWCJIa HA3BIBAIOTCA «JPYKeCTBEHHBIMH»,
ecaH Kadaoe U3 HUX DPAaBHO CYMMe BCeX AeluTesneil (KpoMe ero camo-
ro) apyroro (Hanpumep, umcia 220 m 284). HaiiTu BCe mapbl «JApy-
JKeCTBeHHBIX» UHCeJ, KOTOpbie He GoJbIe JaHHOrO yKcaa N.

14. HarypanbHOe 4HCIO, B 3alMCH KOTOPOTo n mudp, HasblBaeTCA
yHcI0oM ApPMCTPOHTa, eClaH cyMMa ero Iudp, BO3BeAeHHAsA B CTENEeHb
n, pasBHa camoMy umciy. HaitTu Bce unciaa Apmcrponra ot 1 go k.

15. HaiiTu Bce IIpOCThIE HATYpaJbLHEIE YHCJIA, HE IIPEBOCXOAAINE
n, NBOMYHAA 3aIMCh KOTOPHIX IPEJCTABIAET cO0O NaJMHAPOM, T. €.
ypTaeTcA OJMHAKOBO CJIeBa HAIIpaBO M clipaBa HaJlIeBo.

16. CocTaBuTh IIporpaMMy AJIA HAXO0XKIEHUHA 4YUCce]l M3 HHTepBajia
[M, N], nmeoinux HanboJIblllee KOJUYECTBO AeJTUTENei.

17 Jaso HaTypaJbHOe dHcao n > 1. OnpesennTs JIUHY Hepuoja
JecATHYHOM 3anmucy npobu 1/n.

Pa6oTta 3.6. NporpammupoBaHue o6paboTku
OAHOMEPHbIX MAaCCUBOB

3amanune

CocTaBHUTEL IPOrpaMMy pelleHMsi MOCTABIEHHOH 3ajadu mo obpa-
6oTKe oJHOMepHOro mMaccusa (BexTopa). 110 BOZMOMHOCTH, HCIIOJIbL30-
BATh MOAIPOrpaMMBbL

¥popens 1

1. lana mocieZoBaTeIbHOCTE AEHCTBUTENbHBIX YHCEN Oy, g, ...,
a,. BoigcEuTs, GyfleT U 0HA BO3pacTaloOIiei.

2. lam maccuB u3 N aedcTBATEIBHEIX dnces. IlogcunTaTs, CKOMIB-
KO B HEM OTPHIATEIbHbBIX, HOJOMKHUTEIbHBIX M HYJEBBIX 2JIEMEHTOB.
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3. Jlan®l felicTBUTeNbHEBIE YHCIA A, Oy, ..., &,. IIOMEHATH MecTa-
MH IepBbli HamOOJBIIHHA 3JIEMEHT ¢ IOCHAeLHHM HAWMEHBIIHM 3Jie-
MEHTOM.

4. B sajaHHOM OZHOMEPHOM MacCCHBe MOMEHATH MeCTAMH COCeJ-
HUEe BJIeMeHTHI, CTOAIME HA YETHBIX MECTaXx, C 3JeMeHTaMM, CTOSIIH-
MH HA HEYeTHBIX MecTax.

5. 3ajana mocrmenoBaTeNnbHOCTh {X,;} M3 N BemIECTBEHHBIX UHCEJ.
BeraucanTs mocnegosarenbHocTs {S;) o dopmyre:

X; - M)
: N-1 ~
rie M — cpenHee apudMeTHYECKOe 3HAYEHME NMOCIEI0BATEIFHOCTH X .

6. Bamana mocnemoBaTenbHOCTE M3 N IENBIX UHcesl. BBIYHCINTE
CYMMY TeX 3JIEMEHTOB MACCHBAa, MOPALKOBEIE HOMEPA KOTOPBIX COBMA-
JaloT CO 3HAYEHHEeM 3TOTO 3JIeMeHTA.

7. OnpenennTb, CKOJBKO MPOIEHTOB OT BCEro KOJIMYECTBA AJIeMEeH-
TOB MOCJIEJOBATEIBHOCTH IEJBIX YMCEJ COCTABIAIOT HeUeTHbIe aJe-
MEHTBI.

8. am maccuB X[N] mensrx uucen. He ucnoas3ys Apyrux mMaccu-
BOB, N€PECTABUTEL €0 3JIEMEHTHI B OODATHOM IIOpPALKE.
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9. Bazmana mociiegoBaTeNbHOCTE W3 N BeleCTBeHHBIX YHCel. BEI-
YHCIHATE CYMMY YHCeJI, TOPAJKOBbEIE HOMEPa KOTOPHIX SABJIAITCA IIPO-
CTBIMM YHCJIAMH.

10. ITocnemoBaTensHOCTH @q, @y, ..., @, COCTOMT U3 HyJeH M eu-
HHIL. ITomecTuTs B HAYAaJI0 3TOH IIocjenoBaTeJIbHOCTH BCE€ HYJIM, a 3a-
TeM BC€ eIVMHHIBI.

11. Nansr peficTBUTENbHEIE YHCIA Gy, Ay, ..., Oy,. HaliTh:

max(a; +a, , Gy +8g, 1, «-es Ay +8p.q)

12. Tana nocenoBaTeNbHOCTE NEHCTBUTENBHBIX YHCEN @y < @y <
... £ a, BeraButs neiicTBUTENbHOE YHCHAO b B Hee Tak, YTOGHI IOCJIENO0-
BaTeJIbHOCTH OCTAJIach HeyObIBAIOIIEH.

13. lana mocnenoBaTeNIbHOCTD I@JIBIX YHCET Ay, Oy, ..., &,. YKa-
3aTh Mapsl YUCEN 4;, 4;, TAKAX 4TO @; + a; = m, I/le m — 3a/laHHOe Iie-
JI0€e YHCJIO.

14. Tausr koopauuaTel n (n < 30) Touex Ha miaockocru: (X, Y),),
... (X, Y,). HaiiTu HOMepa napsl TOY€K, PACCTOSIHAE MEKAY KOTODI-
MH HanGoJabmiee (CYUTATH, YTO TAKAA IIapa efHHCTBEHHAA).
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15. Jlan mMaccuB, COCTOAIIMU W3 n HATypaabHBIX Ywuces. Ob6paso-
BATEL HOBBIM MACCHB, 3JIEMEHTAMH KOTOPOro OYAVT 3JeMeHTEI HCXOLHO-
o, OKaHYMBaKWINHecd Ha udpy k.

16. lam maccuB uensrx yuces. HaiiTu B 3TOM MaccHBe MHHHUMAL-
HBIH BJIEMEHT M B MaKCHMAaNbHBIA anemeHT M. IMonyunTe B mopanke
BO3pACTaHUs BCe LeJble YWcjaa W3 HHTepBana (m; M), KoTopsie He
BXOOAT B JAHHBIA MACCHB.

17. [aHbBI ABe IOCNELOBATEILHOCTH Q1, Ay, ..., @, ¥ by, by, ..., b,
(m < n). B Ka:xa0#i M3 HUX 3HAUEHHs 9JI€MEHTOB pasaudHbl. BepHO
JIW, YTO BCe 3JIEMEHTHI BTOPOIl MOCIeA0BATEIBHOCTH BXOJAT B IIEePBYIO
OCJIeAOBATEJIBHOCTE?

18. BriBecTH 3HAYEHHS M HOMepa HaAMWOOJBIIEro, HaWMMeHBINETO H
Ha¥MeHee YAAJeHHOTO OT CpeJHEero apupMeTHUYECKOrOo 3HAYEHHUHA 3Jje-
MEHTOB JAHHOM MOCJe0BATEIBHOCTH BEI[eCTBEHHEIX UHCEJ.
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19. ChopMupOBaTH MACCHB IIPOCTHIX YMces, He GOJBIINX 3aJaHHO-
ro HaTypaJibHOro unucia N.

20. ChopMHUpOBATE MACCHUE IPOCTHIX MHOMKHTeJIeH 3aTaHHOTO YHCJIA.

21. B omHOMEepHOM MAaCCHBE BCe OTPHIIATEJIbHBIE 3JIEMEHTHI Iiepe-
MEeCTHUTL B HAUaJi0 MACCHBa, 4 OCTAJILHEIE — B KOHEI] C COXpaHeHHEeM
nopsiika ciaefoBaHus. JOmOJHUTENBHBIM MACCHE 3aBONUTH He paspe-
maeTcs.

22. B ogBOMEpHOM MACCHBE C UETHBIM KOJIHWYECTBOM 3JIEMEHTOB
(2N) naxopsaTca KoopauHATHI N TodyeK IjIockKocTH., OHH pacmosaraioT-
CA B CIIEAYIOLIEM NOPALKE: X;, Yy, X9, Yg» X3, Yz, U T. A. OnpenesnTs:

a) MEHHMAaJILHBIH PafAyC OKPYKHOCTH C IEHTPOM B Hadajle Koop-
OHUHAT, KOTOPAs COAEPKUT BCEe TOUKH;

0) BHYTPEHHUI ¥ BHEIIHWH paguMychl KOJbIA ¢ IeHTPOM B Hadale
KOODAMHAT, KOTOPOE COAEP:KHUT BCE TOYKH;

B) HOMepa TOYEeK, KOTOpPhIe MOTYT SABIATHCSA BepPIIMHAMH KBal-
para;

I') HOMepa TO4YeK, KOTOphLIe MOTYT SBJATHCA BepPIIMHAMU DABHO-
6eIpPeHHOT0 TPEYIrOJbHUKA;

I) HOMEpa caMbIX YJaJIeHHBIX M HauMeHee YAaJeHHBIX APyl OT
OPYTa TOYeK;

€) TpH TOYKH, KOTOPHIE ABJSIOTCH BEPIIMHAMM TPEYTOJLHHKA, AJIA
KOTOPOT'0 PAa3HOCTh TOYEK BHE €r'0 W BHYTPH SABJIAETCH MUHUMAJLHOH.

23. llana mocyiefOBaTeNbHOCTH LEJBIX Yuces. HaliTu KoamduecTBO
PA3JIUYHBIX YHCEJ B 3TOM IOCIEN0BATEIBHOCTH.
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24. Ha nnockocTH n TOYEK 3aJaHbl CBOMMH KOODAMHATAMH, M
TaKKe JaHa OKPYHOCTh pagmyca R ¢ meHTpOM B Hadajie KOODAHHAT.
YrasaTh MHOKECTBO BCeX TDPEYrOoJBHHKOB C BepIIMHAMH B 3ajaH-
HBIX TOYKAaX, IIEePeCeKalOI[MXCsA € OKDYIKHOCTBIO; MHOMKECTBO BCex
TPEYIoJbHAKOB, COAEPKAINHUXCA BHYTPH OKPYKHOCTH.

25. PasennTh MACCHB HA ABe YaCTH, OMECTHB B IIEPBYIO dJIeMeH-
TEI, OONBINVE CPeHEro apU()METHUYECKOr0 3JIeMeHTOB MACCHBa, a BO
BTOPYIO — MeHbIINe (IacTH HEe COPTHPOBATEH).

26. [aunl aBe MOC/HENOBATEJNBHOCTH 4y < @y < ..£ a, H
by <b,<..<b,. ObpasoBaTs U3 HUX HOBYIO IOCJIEAOBATEIbHOCTh YH-
ceJl Tak, 4TOOBI OHA TOXKe OblIa HeyOBIBAIOIIEH.

ITpumevanue. JJonONHATEIHHBIM MACCHB HE HCIIOJIb30BATE.

27. Copmuposerxa eécmaerxamu. Jlana mocienoBaTeJbHOCT: UHCEJ
a,, ay, ..., a,. TpebyeTca nmepecTaBHTH YHCJIA B MOPALKE BO3PACTAHMA.
Henaerca aro caexyromum obpasom. Ilycrs a4, a,, ..., @, — ynopsazo-
YyeHHaAA IO HeyOBIBAHHMIO MOCJIENOBATEJIbHOCTb, T. €. a; a3 ... £a,.
Bepercs cneayioniee 4ucao @;,; ¥ BCTABIAETCA B NOCIEHAOBATENBHOCTE
TakK, 4TOOBI HOBAs IIOCJIEJOBATENLHOCTL OBLIA TAKKe BO3pacTaoIIei.
IIpomece mpOM3BOAUTCA A0 TeX MOP, IIOKA BCe 3JIEMEeHTHI oT i+1 mo n
He OyayT nepebpaHbI.

ITpumewarnue. MecTo moMeI[eHHs OYEPESHOrO DJIEMEHTA B OTCOP-
THPOBAHHYIO YacCTh HAHTH ¢ IIOMOMILI) ABOHWYHOIO NMOHWCKA. [{BOMYHEINA
TOUCK O0hOPMHUTE B BHJE OTAEJLHON QVHKIIHHA.

28. Anzopumm copmuposku porn Heiimana. YIOPAZOUUTE MACCUB
ay, Gy, ..., G, I0 HEyOBIBAHHIO ¢ IOMOLILI0 AJrOPUTMA COPTHPOBKH
CIUAHASTMHE:

1) kamgas napa COCEJHHX BJIEMEHTOB CJIHBAETCS B OAHY IPYIIy
M3 JBYX 2JIeMEeHTOB (IIocJejHAs TIPYyIIa MOXKeT COCTOATHL M3 OLHOTO
3JIeMEeHTAa);

2) xa)kIas mapa COCEQHHMX [BYX2JIEMEHTHBIX IDYIIN CIHBAETCH B
OJlHY YeThIPEeX3JIeMeHTHYIO IPYINY U T. 1.

IIpn Ka)XaoM CIHAHHHN HOBAA YVKPYIIHEHHAA IPYIIa YIOPALOYH-
BaeTcH.

29. Hleiixep-copmuposxka. AJTOPATM «IIy3LIPLKOBOH» CODTHDOB-
KH JIETKO YJIYYIIHTL. Pa3yMHO 3aIIOMHHTEL, IIPOH3BOLHIICA JIH HA JaH-
HOM IpOXofie Karoi-inbo obmen. Eciu mer, TO alropuTM MOMKHO 3a-
KOH4YHTEL. Eme omHO yiydmieHHe 3aKAHYAETCS B TOM, YTO HEPHONH-
YeCKH MeHseTCsl HallpaBJieHHMe CODTHDOBKH, KOTOopoe Ooperca c
HEeKOTOpOil acuMMeTpHell «Iy3bBIPBKOBOro» Meroga. Hanwmeats mpo-
rpaMMy, PEaJIU3YIOUIYIO JaHHBIN YIYyUIIeHHBIH aJTroOpHUTM.
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Pa6oTa 3.7. NporpammupoBaHue o6paboTku
ABYMEPHbIX MAaCCUBOB

3amanue

CocTaBHUTH IIPOrpPaMMy pellleHHsl [IOCTABJIEHHOM 3asadl mno obpa-
foTKe AByMepHOro maccuBa (MaTpuibl). [0 BO3MOXKHOCTH, HCIOJIB30-
BATH MOAIPOIPAMMAbI.
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1. BeIuHCAUTE CYMMY M YMCJIO TOJIOMKHTEIbHBIX 3JIeMEeHTOB Mart-
punsl A[N, N], HaxomAImuxcsa HaJ IJIaBHONH JUATOHAIBIO.

2. Jlana uesas KBajpaTHas MaTpuia n-ro nopsaaxa. Onpenenurs,
ABJAAETCA JIM OHA MATMYECKHM KBaJpATOM, T. €. TAKOHl MaTpuIel, B
KOTODOH CyMMBI 3JIEMEHTOB BO BCEX CTPOKAX M CTOJOIAX OJAMHAKOBHI.

3. OnpenenuTh, ABJIAETCS JIM 3a/laHHAA Nead KBajpaTHas MaTpu-
[a n-ro NopsaaKa CHMMETPHYHOH (OTHOCUTENHHO IIaBHOH AUATOHAIH).

4. Jlana nenodmnciIeHHas KBajgpaTHad marpuna. Haiitu B Kampmoi
CTPOKe HAuOOJBIIHHA 9JIeMEHT M MOMEHSATh €ro MecTaMH C 3JE€MEHTOM
rIaBHOM AMATOHAJIUA B 3TOH JKe CTPOKe.

5. YoopaaoduTh 10 BO3PACTAHMIO DIEMEHTHI KAaM/JA0# CTPOKH MAaT-
PUIBI PASMEDPOM 711 X M.

6. 3agana KBaapaTHas mMarpuna. IlonydauTs TpaHCIOHHPOBAHHYIO
MaTpuny (IepeBepHYTYI0 OTHOCHUTEIbHO I'VIABHOM AMATOHAIH).

7. KBagpaTHas MaTpMIila, CUMMETPUYHAA OTHOCHTEJBHO IIABHOM
AUaroHalIW, 3aJaHa BEePXHUM TPeyroJbHHKOM B BH/E OJHOMEDPHOI'O
MaccuBa. BOCCTaHOBHTH MCXOAHYI0 MATPHIY W HamedaTaTh IO CTPO-
KaM.

8. BasaHa MaTpuIa MOPAAKa n ¥ 4yucio k. PasfeluTs ajIeMeHTH
k-fi CTpDOKH Ha [AMArOHAJBHBIN 3JIEMEHT, DPACIOJOMKEeHHBIH B 3TOMH
CTPOKe.

9. Jlnsa melouMc/JeHHONH KBaJApaTHOH MAaTPHIIBI HAWTH YMCIIO BJie-
MEHTOB, KPDATHBIX B, 1 HAUOOJBIIXI U3 3THX 3JIEMEHTOB.

10. HaiiTy HauGoJabIINi M HAMMEHBIIHHA 3JeMeHTEl IIPAMOYIOJb-
HOI MATPHILI ¥ TOMEHATHL UX MeCTAMH.

11. B pauHOM AeHCTBHTENBHOH KBaApATHOH MaTpHIle NOpAAKA N
HaliTH CyMMYy 3JIEMEHTOB CTPOKH, B KOTODOH DAaCIOJIOKeH 3JIEMEeHT ¢
HauMeHBIIHNM 3HadYeHueMm. IIpenmosaraercd, 4To TaKoM sjleMeHT eJUH-
CTBEHHBIHN.
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12. Nana aeiicTBUTebHAS MATpPHIA pasmepoM n x m. Tpebyercsa
npeobpa3zoBaTh MATPHILY: IIO3JIEMEHTHO BHEIYECTH IMOCJEIHIOK CTPOKY
U3 BCEX CTPOK, KpoMe MHOocJegHe.

13. OnpenennTs HAMMEHBLIIHH SJEMEHT KaXJAOW 4eTHOH CTPOKH
matpunsl A[M, N].
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14. 3agana kBagpaTHas MaTpuna. I[lepecTaBUTh CTPOKY C MAKCH-
MaJbHBIM 3JeMEHTOM Ha I'JIaBHOH QHMAroHAJH CO CTPOKOH ¢ 3aJaHHBIM
HOMEDOM 71,

15. OnpegenuTe HOMepa cTpoK Matpunbl R[M, N], xora 661 ogun
3JIeMeHT KOTOPHIX DABEH C, W DJIEMEHTHI 9THX CTPOK YMHOMKWUTE Ha d.

16. Hana matpunma B[N, M]. Halitu B Kaxa0ii CTPOKEe MAaTDHILEI
MAKCHMAJBHBIH ¥ MUHHMAJBHBIA 3JIEMEHThI ¥ [IOMEHATE UX C IMEePBBIM
M TOCJEeJHUM 3JIeMeHTAMH CTPOKH COOTBETCTBEHHO.

17. DmeMeHT MATPHUILI HA30BeM ced./1080il TOUKOH, ecJId OH ABJIA-
ercsi HAaMMeHBIIHM B CBOeHl CTpPOKe M OJHOBPEMEHHO HAWOOJBIIAM B
cBOoeM cToJbme UIM, HAoOOpPOT, ABAAETCH HAMOOJBIIMM B CBOEH CTpO-
Ke U HAUMEeHbIIMM B cBoeM crojbme. Ina sagaHHOH 1esiolf MaTpPHIIBD
pasMepoM 7 X /m HAIedaTaAThk MHIAEKCHl BCEX ee CeJJIOBHIX TOUeK.

18. JlaHa BemecTBeHHasA MaTpula pasmepom n x m. [lepecraBisas
ee CTPOKHM M CTOJIOIbLI, MOOMTHCA TOr0, YTOOBI HAWOOIBINHII 3JeMEHT
(nnu ONMH U3 HUX) OKasaJici B BEPXHEM JIEBOM YIJIY.

19. Tara xBagpatrHasa matpuima A[N, N]. 3amucaTe Ha MECTO OT-
pHULATeIbHBIX SJIEMEHTOB MATPHIILEI HYJIH, 4 HA MECTO IOJOMKUTEIh-
HBIX — eQWHHUILI. BeIBeCTH Ha me4aTh HHIKHIOIO TPEYTOJBHYI0O MaTpH-
1y B OOIIENIPHHATOM BHJE.

20. Jaua meiicTBUTEJbHAA MATPUIA PA3MEPOM 7t X 1M, BCE dJIeMeH-
ThI KOTOPO# pasnuyHbl. B KasI0# cTpOKe BhIOMpaeTcs 3J€MEeHT ¢ Ha-
UMEeHBIIMM 3HAYeHHEeM, 3aTeM CpelH STHX YHCeJl BhIOMpAaeTcA Hau-
OosnbIree. YKa3aTh MHACKCEH 3JIeMEHTA C HANJeHHLIM 3HAUYeHHEeM.

21. lana meiicTBUTEeNBHAA KBajpaTHasd MaTpuna nopsagxka N (N —
HedeTHOE), BCe 3JEeMEHThl KOTOpO# pasnuuHbl. HaiiThm HambGoabImmi
9JIeMEeHT CpeH CTOAINMX Ha I'IABHOH M mMoOOYHON AHATOHAJISAX W I10-
MEHATH ero MeCTaMH C 3JIEMEHTOM, CTOSAIIMM HA IIepeceyeHHH 3THX
aHaroHasye.

22. Jlna sagaHHOM KBagpaTHOM MAaTpPHIE! CHOPMHPOBATH OJHO-
MEPHBIH MacCHB W3 €€ JUATOHAJBHEIX djieMeHTOoB. HaliTh cjies MmaTpu-
Opl, OIPOCYMMUDOBAB 3JIEMEHTHI OJHOMepHOro maccuBa. lIpeoGpaso-
BATh HMCXOJAHYI MaTpPHNOY IIO NMPaBHJIY: YeTHBIE CTPOKH DAa3JeJUTL Ha
MOJIYdeHHOE 3HAYeHHe, HeUeTHLIe OCTABUTE Oe3 M3MeHeHHs.
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23. llana npamoyroaraaa marpuna. HaiiTu cTporky ¢ Hambosabiei
H CTPOKY C HAWMeHBINell cyMMOil 3/ieMeHTOB. BriBecTH Ha nedaTh
HalileHHBIE CTPOKU ¥ CYMMBI UX 3JIEMEHTOR.

24. B pmanHON AeliCTBUTENbHON KBaAPATHON MATDHIE IOPALKA 7
HaiiTH HauOOJBIMHI IO MOAYJI0 sjieMeHT. IlonyuuTe KBaZpaTHYIO
MATPHIY NOPAAKAa n — 1 nyTeM oTOpachIBAHMSA M3 MCXOIHON MATPHUILLI
CTPOKH W CcTOJ0Ia, HA IEePEeceYeHHH KOTODBIX PACIOJIOMKEeH 3JIeMeHT C
HalIeHHEIM 3HAUEHUEM.

25. PacmonosxuTs ctonbusl MmaTpunsl D[M, N] B mopsagke Boapac-
TAHWA 3JIeMeHTORB k-ii cTpoku (1 < k £ M).
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26. Cpegu cToNOLOB 3aJaHHOM IEJOYMCIEHHOH MaTPHIBI, COLep-
JKAIUX TOJBKO TAKHE 3JIEMEHTHI, KOTOPhIe 0 MoAYyJIi0 He Goabime 10,
HaWTH cTosbel] ¢ MUHMMAJbHBIM IPOU3BEIeHUEM 2JIeMEeHTOB.

27. Ina sagasHON KBaApaTHOM MATPHUOLI HAWTH Takue k, yto k-
CTPOKa MaTPHUIEI COBNAAAET ¢ B-M CTOJOIOM.

28. HaiiTn MaxkcMMalbHBEIA cpefu BCeX 3JeMEHTOB TeX CTDOK 3a-
JAHHON MATPHIBI, KOTOpBIE YHOpPALOYeHEl (JAub0 IO BO3PACTAHWIO,
aubo mo yOsIBAHUIO).

29. CocTaBHATE IPOTPAMMY, KOTOPAS 3aMOJHSAET KBAADATHYIO MAaT-
pPHIy OPAAKA N HATYPaJbHBIMU uucaamu 1, 2, 3, .., n?, sanuceiBas
HX B HEe «II0 CITMDAJIH».

Hanpuwmep, ana n = 5 monydaeM CIAeAYIOIIYI0O MaTPHILY:

1 2 3 4 5
16 17 18 19 6
15 24 25 20 7
14 23 22 21 8
14 12 11 10 9

30. Cpeau Tex CTPOK IIeJIOYMCIEHHON MATPHIBEI, KOTOPEHIE COOEp-
JKAT TOJBKO HEYeTHBIe 3JeMeHTHI, HalTH CTPOKY ¢ MaKCHMAaJbHOM
CYMMOM MOAYJel 2JIeMEeHTOB.

31. IlogcuMTaTh KOJHYECTBO CTPOK 3aJaHHOM IEeJOYMCIeHHO
matpunsl N x N, ABINAIOMIMXCA HepecTaHOBKOW umcen 1, 2, .., N
(T. e. comepsRallUX Kamaoe U3 yucenx 1, 2, ..., N poBHO OAHH pa3).
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PabGora 3.8. NporpammupoBaHue o6paboTku
CTPOK CUMBOJIOB

3aganue

Cocrasutk Ha Ilackasie mporpaMMy pellleHHA IDOCTABJIEHHOH 3aja-
yu mo 00paGoTKe CHMBOJBHBIX CTPOK. 1[0 BOBMOMKHOCTH, HCHOJIL30-
BATH IOANpOrpaMMBI. B mociaeAyiOIIux B3ajadax IIoApasyMeBaercs,
YTO CJIOBA B TEKCTe (B CTPOKE) OTAENAIOTCH APYT OT ApYyra mpoderamMH.
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1. Tana crpoka, sakaHumBalmomasca Toukoi. [logcuuraTh, CKONbL-
KO CJIOB B CTPOKE.

2. Tana cTpoka, comep:kamas aHTIudcKHi TexcT. HaiTu xoam-
YeCTBO CJIOB, HAUMHAIOUHUXCsA ¢ OYKBEI «b».

3. B cTpoke 3aMeHHWTHL Bce ABoeTOodYHs (i) TOUKOH c zamaTol ().
IlogcuuTars KOJAUYECTBO 3aMEH.

4. ITasa crpoka. IIpeoGpasoBaTh ee, 3aMeHHUB 3Be3[0YKaMH BCe
ABoeToYHA (:), BCTpedaloniuecs Cpeqy mePBBIX 71/2 CHMBOJIOB, H 3aMe-
HHB TOYKAMH BCe BOCKJIMIATENbHBIE 3HAKH, BCTpedYalollHecHd cpenu
CHMBOJIOB, CTOAINNAX IOCJe 71/2 CHMBOJIOB. 3[ech 7. — JAJIHHA CTPOKH.

5. B cTpoKe yAaJMTh CHMBOJI ABOeTO4YHE (i) M IOACUYHUTATE KOJIH-
YeCTBO YAAJEHHBIX CHMBOJIOB.

6. laHa CTpPOKA CHAMBOJIOB, CPeI¥ KOTODPBIX €CTh OJHA OTKPEIBAIO-
madaca ¥ ofHa 3aKpeiBapmasca cKoOKu. BeiBecTH Ha sKpaH BCE CHUM-
BOJIBI, PACIIOJIOXXeHHEIE BHYTPH STHX CKOOOK.

7. Ilana cTpoka, cojgepiamasa Tekct. HaliTu JIMHY caMOro KOPOT-
KOT'0 ¥ CAaMOr0 JAJMHHOTO CJIOB.

8. Ilana cTpoka, coAep:Kamias TEKCT, 3aKaHYMBaIOIIUICA TOYKOM.
BriBecTH Ha SKPaH BCE CJIOBAa, coaep:xamiue TpH OykBel. Ecam Takux
CJIOB HET, TO BBIBECTH coolimeHue 00 3TOM.

9. llana crpoxa. [Ipeo6pa3oBaTs ee, yAAIMB KaKJblil CHMBOI * u
MOBTOPHB ABAMKALI MOAPAJ KaMAbIi CHMBOJ, OTJIHIHEIH OT ¥,

10. ana crpoka Tekcra. IloacumTars KoaudecTBo GYKB «k» B mo-
cJIeJHEM CJIOBe.

11. OmopepennTh, CKOJBKO pPa3 B TeKCTe BCTpedaeTcdA 3aJaHHOEe
CJIOBO.
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12. Jlana cTpoka-npeJiosKeHne Ha aHIJIMHCKOM sskIKe. IIpeobGpaso-
BATh CTPOKY TaK, YTOOBI KaXKJ0€ CJI0BO HAUWHAJIOCH C 3aTJIABHOI GYKBEI.

13. Mana ctpoka. IlogcuuraTh, CKOJNBKO PA3JHYHBIX CHMBOJIOB
BCTpeuyaeTcd B Heli. BoiBecTH MX Ha dKpaH.

14. Iana crpoka. Ilopcumrars caMylo JJIHMHHYIO IOCJENOBATENb-
HOCTBH HMOAPAL HAVIIHAX OYKB «a»,

15. MmeeTcs cTpoKa, cojep:kaiiasd OVKBEI JIATHHCKOrO aa(aBHTa
u nudpsl. BeIBecTH Ha 3KpaH NIWHY HaubOJABIIElH mocaegoBaTelbHOC-
T nudp, HAYIUX TOAPSL.

16. Jana cTpoka. YKasaTh Te CJI0OBA, KOTOPHIE COJEPIKAT XOTH O
onuay GykBY «k».

17. Haua crpoxa. HaiiTh B Heil Te c/ioBa, KOTOPhIe HAYMHAIOTCA H
OKAHYMBAIOTCA ONHOU U TOM yKe OYKBOIA.

18. Crpoka comep:XHAT ogHO cJoBo. IIpoBepuTh, 6yIeT U OHO 4H-
TaThCS OJUHAKORO CIIPABA HAJEBO H CJeBa HANpaBo (T. e. ABNAETCA JIN
OHO TAJIMHAPOMOM).

19. B sanucke cioBa samu@poBaHBEI — KayXJA0e U3 HHUX 3aNHCAHO
"Haobopor. Pacimudposats coobimeHne.

20. Cmamucmukxa. [Jag Texcr. Hanmcarek mporpaMmy, onpejesd-
IOIIYIO TPOIEHTHOEe OTHOIMIEHHWEe CTPOYHBIX MW IPONMCHBIX OYKB K 06-
IeMy YHCJIY CHMBOJIOB B HEM.

21. ITpoBepHUTH, OZMHAKOBOE JIH YHCJIO OTKPLIBAIOIIHXCA H 3aKPHI-
BaIOINUXCH CKOOOK B JAHHOM CTPOKE M NPABHMJIBHO JIM OHM paccraBiie-
HBI, T. €. JJIf KaXJ0H OTKDPHIBAIOINEH CKOOKHM eCTh COOTBETCTBYIOIIAA
3aKphIBacIas cKoOKa.
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22. VI3 3aaHHON CHMBOJBHOM CTPOKH BEIOpATH T€ CHMBOJEI, KO-
TOphIe BCTPEYAOTCA B HEH TOJLKO OAWH pas, B TOM IOpPAAKe, B KOTO-
POM OHH BCTPEYAIOTCH B TEKCTE.

23. Paccmoanue mexcdy 0eymsa cno6amu pA6HOU OAUHBL — BTO
KOJIHYECTBO TO3UIMI, B KOTOPBIX 3TH CJOBa pasinyaiorca. B sanan-
HOM IIpeAJIoyKeHWH HalTH mapy CJIOB 3aJaHHON IJNHBLI ¢ MAKCHMAIb-
HBEIM PDACCTOSHUEM.

24. ®opmamuposarue merxcma. J[laH TEKCT, COCTOAINWI U3 npej-
JIOKEHHWH, pasmeldeMbIX TOUKaMu. Hanmumure mporpaMmy, IPOH3BO-
AAINYI0 caefyioiee (POpMATHPOBaHME: MOCJe KaKJ0i TOYKHU B KOHIE
IPeaIOKeHHA JOJMYKEH CTOATH XO0TA ObI ofWH mpoGei; IepBoe CJIOBO B
OpenJaoKeHAH NOJIKHO HAUYNHATHCSH ¢ MPONUCHON OYKBHI.

3amenanue. Texer MoxeT GBHITL KAK HA DYCCKOM, TAK W HA AHT-
JHUNCKOM SIZBIKE.




MpakTukym

25. JluwHue npobenvt. [laHa cTpoKa, COCTOAINAas M3 CJIOB, pasfe-
JIeHHBIX mnpobenammu. Hanwmimwute nporpaMmy, yAaldAINYI0 JHNIHHAE
npobensbi. IIpoGen cuuTaeTcsa TUNTHAM, €CJIM OH:

e CTOUT B Ha4ajie CTPOKHU;

e CTOUT B KOHIIE CTPOKH;

s ciyexnyer 3a mpobeiom.

26. [Jama cTpoOKa, COCTOANAS M3 DYCCKHMX CJIO0B, DaslesleHHBIX
npobenamMu (OJHMM HMJIM HECKOJLKHMMH). BpiBecTH CTpPOKY, cozep:ka-
IOyIO 9TH Ke cjoBa (pasjesieHHbIe OJHAM IpobesoM), HO PACIIOJIOMKEH-
HEBIe B 00paTHOM HOpAZKeE.

27. CocrasuTk mporpaMmy npeo0pasoBaHHA HaTypPaJBHEIX UHCe,
3alMCAaHHBIX B PUMCKOH HyMepalu#, B JeCATHYHYIO CHCTEeMY CYMCJIe-
HHUSA.

28. a) llama cTpoka-npeanoxkeHue. 3amudpoBaTh €e, INOMECTHB
BHA4YaJjJe BCe CHMMBOJbI, PACHOJIOMKEeHHLIe HA YeTHBIX MecTax, a 3aTeM,
B 00paTHOM MOpPAAKE, BCE CHMBOJIEI, PAcIONOXKeHHbI€ Ha HEYEeTHBIX
MecTax.

(Hanpuwmep, crpoka "IIporpamma” mpesparuTcs B - pramampoll”.)

6) 3amporpaMMHpPOBaTH pelneHHe oOpaTHOH 3ajaum (pacmudg-
POBKH).

Pa6ora 3.9. NporpammuposaHue oopaboTku
3anucen

3ananue

Hcxona M3 YCJOBHA 3ajadd, ONpeAe]UTh CTPYKTYPY KOMOHMHHPO-
BAHHOT'O THIIA JAHHBIX W THNEBI nojeii. McxogHbIe AaHHbIE PASMECTHTDH
B TeKcTOoBOM (paiime. B mporpamMme He HCIOJB30BATH MACCHBOB 3allH-
ceil. Pe3yIbTaThl BEIBOJUTH HA 3KPAH M B TEKCTOBBIH (aii.

¥posens 1

1. I3 maEHOro CIMCKa CIOPTCMEHOB IOJAYYHMTE AaHHBIE O TeX H3
HHX, KTO 3aHMMaeTcH IJIABAHHEM. ¥ Ka3aTh BO3PACT, CKOJIBKO JIET OHH
3aHUMAIOTCA CIIOPTOM.

2. 3 accoprrMeHTa KoH(eT, BBINYCKAEMEBIX KOHAMTEPCKOM (ab-
pHKOii, BEIOpaTh Te, croumocTs Koropsix or 100 no 200 py6. 3a 1 xr.
VraszaTe CpOK HMX TrOJHOCTHM ¥ HOMepa MAarasMHOB, B KOTOPBIX OHH
HMETCA B Ipofaske.
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3. IlomyYuThk CHMCOK YYEHHKOB MY3BLIKAJIBHON IIKOJBI, KOTODbIE
y4aTcA UrpaTh HA CKPHIKe. YKasaTh TaKyKe, CKOJBKO JIeT OHH 3aHH-
MaloTCAd MY3BIKOH XM NPHHMMAJIH JH YYACTHE B KaKHX-TH00 KOHKYD-
cax.

4. ITonyunTte QaMMINK AeTeil JAHHOTO JETCKOro cajfa, KOTOphIe Po-
OUIKCh B YKA3aHHOM MECSIe; BEIBECTH TaKiKe MX BO3PACT U I'DYIIY.

5. Ilony4uTh CHHCOK TeX y4YuTesell INKOJbI, KOTOpPble MpPenojaioT
MATEeMAaTUKY W HH(POPMATUKY, YKA3aTh CTAX HX paboThl U HeAeIbHYIO
HarpysKy.

6. Ilonyuyurr aHKeTHBIE JaHHBbIE YYEHWKOB, YYaCTBOBABIIHX B
onuMOHaze Mo nH(popMaTuKe 1 3apaboraBoinx He MeHee 30 6asnos.

7. Jlanbl pe3yabTaTHl HepenucH Haceaenusa. [lonyuuTes dbamMuanm,
MMEeHa H IOJACYHTATE o0Ilee YHCIO JMKHTeJeH, POAUBIIMXCA IOCIe
1990 rogna.

8. B cBegeHnax 00 5KCHOPTHDPYEMBIX TOBApaxX YKa3bIBAaeTCs HAW-
MEHOBaHHe TOBapa, CTPaHa, HMOOPTHPYIOIIAA TOBAP, W 06'LeM DOCTaB-
JIsieMO¥ mapTuM B mTyKax. COCTaBUTH CIIMCOK CTPaH, B KOTOPhIE BKC-
HOPTHPYeTCA NAHHBIH TOBap, U 00mIHil 06beM ero sKCIopTa.

9. CBeleHHA O COTPYOHUKAX BKIIOUAKOT: (DAMUIUIO, UMH, OTUECT-
BO, AATy POKIEeHHA, INoJydeHHoe o0pasoBaHme, AOMAIIHHNA ajpec,
npogeccuio. Ioxyuures PHO (haMuamnio, HMsA, OTYECTBO) BCeX COTPYA-
HUKOB C BBICIIMM oOpasoBaHHeM. BBIZATh CBEeJeHWS O COTPYAHHUKAX,
HMEIIHAX FaHHYI Ipo(eccHIo X POTHBIIHNXCA He PAHbINE YKa3aHHOI
JaThl.

10. ITpu mocTynIeHHH B YHUBEPCUTET JIMIA, MOJYIHUBIIHE OIEHKY
«HEYZOBIEeTBOPHTENbHO» Ha IEePBOM 5K3aMeHe, KO BTOPOMY JK3aMeHY
He monyckatorca. Cuuras damMuinuy abUTYPHEHTOB H HMX OIEHKH IIO-
CJie MepBOTr0 5K3aMeHa HCXOAHBIMH JaHHBIMH, COCTABUTH CIIMCOK abm-
TYPHEHTOB, JOIIYIIeHHBIX KO BTOPOMY SK3aMeHy.
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11. Umerorcs cBeleHHA O JaTaX POXKACHUS COTDYAHHUKOB YVUpesk-
HOeHuA,

a) OnpeseIUTEL CaMOI'0 MOJIOZOTO COTPYAHUKA.

0) OnpenenuTh CAMOTO CTAPIIETO COTPYIHUKA.

B) IToTyunTh CIIHMCOK BCEX COTPYAHHUKOB, POAMBIINXCH BECHOI.

12. BeraucauTh cpefuuii 6al1 YIeHHKOB KJIACCA, €CIH H3BECTHBI
OLIEHKH KAaXXJO0T0 YUYEeHUKA II0 MAaTeMATHKe, PYCCKOMY A3BIKY U (hH3HU-
Ke. ITosyuuTs CHHMCOK YYEHHKOB, UMEMOIMX CpeIHHII 6aji1 BhIIIe
CpeJlHero B KJacce.
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13. Cpenu pabOTHMKOB JaHHOTO IPEANPHATHS HAWTH TexX, UbA 3apa-
foTHas IIaTa 3a Mecsll HMKe CpeJlHel N0 IpeJnpHATHIO, a TaKiKe pac-
MeyaTaTh CIIMCOK TeX, KTO mpopaboran Ha mpexupuartun 6onee 10 jer c
yKasaHWeM uX (haMHIAH, 3apIIaThl, cTa)Xa paboTel M JJOJKHOCTH.

14. TTonyuuTs hamMuIMH TeX YYEHHKOB Klacca, KOTODbIe ABJIAIOT-
¢ XOpOIIMCTAMH W OTJIHYHHKAMM 10 uTOoraMm roma. Takixe yKasaTk,
HACKOJIBKO MX cpeaHuii Gajn oTamdaerca OT cpefHero Gallra Kjacca.

15. Umerorcs ceefienus o6 yueHHKax kKiacca. OnpeznennTe cpen-
HUI Bec MAJbYHKOB U CPeJHUIl pocT gesodek. KTo M3 yUeHMKOB KJjac-
ca caMBbIil BHICOKH?

16. CocTaBuTh mporpaMmMy Has3HauYeHHSA CTHIEHJHH CTYAEHTAM IO
pesyabTaTaM CeCCHH, HCHOJIbB3YdA ClieAyIoline IpaBuJIa:

1) eciu Bce OLEHKH 5, Ha3HAYAETCH IIOBBIIIEHHAA CTUIEHAWUA;

2) ecaiu oneHKH 4 u 5, HazHAYaeTcA O0BIYHAA CTHIEHIHA;

3) ecau ecTh OIleHKA 3, CTUIEHANUA HEe HasHavaeTcs.

B pesyabrare paGoOTHI TIPOTPAMMEI IOJYYHATh COHCOK TI'DYIIIBI
C OIEHKAMH M CpeJHUM GaljioM KasKooro cTyAeHTa M JBa cOHCKa (a-
munnii (Ha3HAYeHHBIX HA MOBBLIIIEHHYIO M OOBIYHYIO CTHOEHIHIO).

17. B rabaune XpaHaTcA cJeAylollde JaHHBEIe 06 yueHMKax: (a-
MHWJIN#A, UMA, OTYECTBO, POCT, BeC. BBHIYMCIUTE CPeJHHH DOCT y4eHU-
KOB, HAiiTH CaMOro BHICOKOTO M CAaMOr0 HH3KOro y4eHHMKOB. CKOJBKO
YVYEHMKOB MOTYT 3aHUMATbCA B 0acKkeTOOJBHOH CeKIIMH, €ClH pOoCT
fackeTboMCTa NOKeH OBITL Goabmae 170 cm?

18. B cronosoil mpennaraporca N KOMILIEKCHBIX 00el0B, COCTOA-
mux n3 @ 6arox. MsBecTHA CTOMMOCTD ¥ KAJTOPHHHOCTH Ka)A0ro 6Jiro-
na. CKOJIBKO CTOMT CaMbIii JelIeBblil M caMblil goporoi oben? Croib-
KO KaJIopuil BKIouaeT B cebsa caMmoe KajlopuiiHoe 6110107

19. N cmoprcMeHOB-MHOr000pIER IPHEAMAKT yIacTHe B COPEBHO-
BaHHAX Mo M Buzam crnopra. [lo KamkaoMy BHAY CIOPTa CIOPTCMEH
HabupaeT omnpeJeneHHOE KOJWYECTBO OUYKOB. BBIUHMCINTH, CKOJIBKO
OYKOB B cyMMe HaOpaa KaXIblii CIIOPTCMEeH IIOC/Te OKOHYAHHUA CODEB-
HOBaHWIN. BEIUHCIWUTEL PA3HUILY B OYKAX JJIf CIIOPTCMEHOB, 3aHABIIHX
IIepBOe ¥ mocjegHee MeCTAa.

20. N y4eHMKOB NPOXOAWJH TeCTHPOBaHMEe 1o M TeMaM KaKo-
ro-nmu6o mpeamera. CKOABKO OYKOB HaGpasJ KayKAblid yYeHHK IO BCeM
remam? BeraucenauTh cpeiHMil 6asI, MOJMYy4YEeHHBIH Y4eHHKAMH, H pas-
HHIY MeJy JYYIIUM Pe3yJILTATOM H CpeAHHM OasjioM.

21. CeeseHus O pe3yJbTATAX CECCHH COJEp:KaT CIeNYIONmyI0 WH-
dopManuoo: HazBaHWe OpeAMeTa, HOMEeD TDPYNNbl, HOMED 3a4eTHOH
KHWKKH, GaMUIus, UMsA, OTIECTBO CTYAEHTa, ero OIeHKH II0 UToraM
9K3aMeHOB. IIONYUYHTE OTAeNbHbIe CIUCKH: OTIHYHAKOB, XOPOIIKUCTOR,
TPOEUHHKOB ¥ JBOBYHUKOB.
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22. Ha anTeyHOM cKJiafle XpaHATCA JekapcrsBa. CBefeHuWsa o Je-
KapCTBax COJAEPIKATCA B CHEIUAJLHON BeJOMOCTH: HaMMeHOBaHUE Jie-
KapCTBeHHOIO Ipenapara; KOJIHYecTBO; IIeHa; CPOK XpaHeHHus (B Mecd-
ax). BeIACHUTB, CKOJBKO CTOMT caMblii JOPOTOH M CaMblil AelueBbIit
npenapar; CKOJBKO NpenapaToB XPaHUTCA HA CKJaje; KaKue Ipena-
PaTel HMEIOT CPOK XpaHeHusa 0Oojiee 3 MecAleB; CKOJBKO CTOAT BCe
npenapaThl, XpaHANIHEeCHd HA CKJaze.

23. Toproselil CKJIaJ NPOHM3BOAUT YIEHKY XDPAHAIIEHCA IIPOAYK-
nuu. Ecnu mpoayknusa XpaHUTCA HA CKJafe AOJbIIe 71 MeCALeB, TO
OHA VIEeHHBaeTca B 2 pasa, a ecAH CPOK XpaHeHHA IPeBBICHI m
(m < n) mecanes, HO He gocTHTr n, To — B 1,5 paza. ITonyunts Bemo-
MOCTE YIIeHKM TOBAPOB, KOTOpas NOJIKHA COJAEPIKATEH CIAeHYIOIYIO WH-
(bopManuio: HAMMEHOBAHME TOBapa, KOJMYECTBO TOBapa, IeHa ToBapa
[0 VIEeHKH, CPOK XpaHeHWs TOoBapa, IeHa TOBAapa IocJe YIeHKH, 00-
mas CTOMMOCTE TOBAPa A0 YIEHKH, obIjas CTOMMOCTbL TOBapa IOCIe
VIeHKH. BBISICHUTE MaKCHMANIbHBIA ¥ MHUHHMAJBHBEIH CDOKM XpaHe-
HHA TOBApOB HA CKJajle; MAKCHMAILHYI0 U MUHHMAJIbLHYIO IEeHY TOBa-
POB /I0 YIEHKH H MOCJIe YVIIeHKH.

24. Barask macca)kmpa XapaKTepH3yeTCs KOJMYeCTBOM Bemed u
obmum BecoM Bemeil. B Tabmmme npeacTaBiIeHBI CBeJEHUS O Garaske
HECKONBKMX naccakupoB. CeeseHms o Garaske Kark/Joro maccaxmpa
TpeACTABIAIOT COOOM 3alMCh C TPeMA NOJAMHU: (GaMHINA NACCAKHUDA,
KOJIMYeCTBO Belleil ¥ Bec Bcero faraka B KHMJOrpaMMax.

a) HaiiTu naccaxmpa, G6arak KOTOpPOTO UMeeT CPeAHHI Bec OQHOMN
BeIlly, OT/IHYalIuicsa He Golee yeM Ha m Kr oT 06INero cpeamnero
Beca OHOI BellH (AJ1A BCeX MacCasKHPOB).

0) HaiiTn umcio macca)xupoB, HMeOIIX 6GoJee ABYX Beleit, u
HYHCJIO MacCayXHMPOB, KOJIHYECTBO Belleldl KOTOPBIX NPEBOCXOAHT Cpej-
Hee YHCJIO Bellled Ha OJHOI0 MacCaskHpa.

B) BRIACHHTE, MMeeTCA TU maccaskup, 6ara’k KOTOPOrO COCTOMT M3
OJIHOI BelM BecOM MeHee m Kr. Ecim Tako#l macca’Xup eCTb, TO BhI-
BeCTH ero (hamMmuamio u Bec Haraska.

25. MimMeloTcA CBeleHUA 0 KHMIaX, COAEDPKAIINXCH B OUOIHOTEKe.
CBefeHusa 0 KaM/J0il M3 KHMI — 3T0 GaMUIUA aBTOpa, Ha3BaHWE W
I'OJ U3AaHUA,

a) IlonyunTe HazBaHMe KHUT JAHHOIO aBTOPA, M3JAHHEIX ¢ 1960 T.

6) Onpemenurs, UMeeTCHa JI KHUTA, cofepxalas B CBOeM Ha3Ba-
HHE CIOBO «HH(pOpPMATHKa». BbhIiBecTH cBelleHUs 000 BCEX TAKHX KHH-
rax.
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B) BeIBecTH cBeleHHA 0 KHHTaX, KOTODbIE HMEIOT HECKOJNbKO H3/1a-
HUH (ABTODP ¥ HA3BAHWSA MOBTOPAIOTCSH, a N'OALI U3/JAHUA DasHbIe).

26. CeemeHusa 00 HrpymKax, XpaHAIMXCA Ha CKIajle NETCKOIrO
MaraspHa, CleAyiollHe: Ha3BaHHE WUIPYIIKH, €e CTOMMOCTh B pPybiax
U BO3pACTHBIE IPDAHUINE! (HAIPUMED, UIPYIIKA MOXKeT IpelHA3HAYATE"
Ccs AJIA JgeTeil oT ABYX A0 IIATH JIET).

a) ITonyuuTs Ha3BaHWS MUIPYIIEK, [eHAa KOTOPRIX HE IPEeBBIIIAeT
500 py6. 1 KOTOpBIE NOAXOAAT AETAM O JIeT.

6) OnpezenuTh CTOMMOCTE CAMOTO JOPOTOT0 KOHCTPYKTODA.

B) IonyunTts cnucok Hambosiee JOPOTMX UrpymIek (ImeHa KOTODPBIX
OTIMYaeTcs OT IeHbl caMo#l Aoporoi mrpymku He Gomee uem Ha 200
pyo6.).

r) IlonyunTe HASBAHUA HIPYIIEK, KOTOPBHIE MOAXONAT AETAM Kak
YeTHIPEX JIET, TAK U JECATH JIeT.

1) ITonyuuTs CBeleHHA O TOM, MOMKHO JM HOZ00OpaTs HIpyIIKY,
a00yi0, KpoMe MAYA, IOAXOAANIYI0 pebeHKY Tpex Jier.

e) ITonyunTh Ha3BaHHE CAMOI JeIIeBOH UIPYIIKH.

) ITonyuuTh HasBaHWe CAMOM JOPOTOl MIPYIIKH AJA AeTell 10
YeTHIPEX JIeT.

3) ITonyuuTh HASBAHHA UTPYIIEK AJA AeTell YeThIpeX-IATH JeT.

u) ITonyuuTs HasBaHWEe caMOM AeIIeBON WIPYIIKH, DOAXOAAINEH
NeTAM OBYX-TPexX JIeT.

k) OnpezenuTh CTOMMOCTE CAMOH NODOTOil KYKJIBI.

1) OnpeenuTs CTOMMOCTH BCeX KYKOJI AJIA JeTel IIecTH JeT.

M) Jlns neTeif Kakoro Bo3pacTa IpeAHA3HAYAETCA KOHCTPYKTOD?

g) Jlns meTeit Kakoro Bo3pacTa IpefHasHadeHb! KyOuKu? YKasaTs
UX CPEJHIOI CTOMMOCTD.

27. UmewTcs cBelleHHSA O IIporpaMMax TeJernepenad Ha HeAeJI0:
JleHb He[e/lH, BpeMs, KaHaJ, BAJ ¥ HasBaHHe Tejellepefaydu.

a) ITonyunTs Ha3BaHUA Tejernepefad, KOTOPble HAYT B YKA3aHHBIN
JIeHb B YKA3aHHEIN IPOMEKYTOK BPEeMeHH.

6) ITonyyuTes Ha3BaHUSA Tejienepeliad, KOTOPEIE HAYT B YKa3aHHBIA
JleHb Ha YKasaHHOM KaHaJe.

B) Honyuurs uahopmanuio 06 yxazanHOM dunsme. Ecau oH oT-
CYTCTBYeT B TeJlellporpaMMe, TO BBIBECTH Ha dKpaH coobmenue «Ta-
KOH mepefadyy Ha JaHHOH HeJielle HET».

r) Ha xaxkoM KaHalle 1 B Kakoe BpeMA OyJeT TPAHCIHPOBATHCH
pasBiexkareabHasa nepefada «Ilone uymecs?

n) BelsicEHUTB, €CTh M Nepefada, TpaHCaupyloomascs Ooabiie of-
HOTO pa3a B OJHO H TO Xe BpeMsdA. Eciau ecTs, To KaKkaa?




OTBeThbl K 3apaHMAM NPakTU4YecKux pador

e) IlomyunTs HazBaHUA Tejenepenad, TPAHCIAUDYIOIIUXCHA B yKa-
3aHHOe BpeMdA Ha PasHBIX KaHajax.

sK) IlonmyunTs HasBaHWe camMoil IPOAOIKUTENLHOH Ilepesadn, KO-
TOpas HAET B IOHEIeILHHUK,

3) ITonyunTe nHGOPMAIINIO Ha Ka;KIBIH AeHL HeJeJdUu O Imepegade,
KoTopas saBepiuaeT athup.

28. meroTca CBeleHHA O JIOAAX, KOTOPEIE HINYT paboTy. YKassi-
BalOTCA CIEIHANbHOCTh, ONBIT paboThl, 06pasoBaHue, MOJ, BO3PACT.

a) IlogobpaTe KaHAKWJATOB HA AOJYKHOCTH Bpayda C OIBITOM paboThl
He MeHee IIATH JeT.

6) HaiiTn paGOTHHKOB ¢ BHICIIMM SKOHOMHYECKHM 00pasoBaHHEM
He crapiue 35 JeT.

B) HaiiTi paGOTHMKOB, HMEIOIUX ONBIT paGoTsl B cdepe TOProBIH.

r) ITonyunTe monHyo HHGOpMaUMIO 000 BCeX KeHIIHHAX, BO3PACT
Kotopeix ot 20 mo 40 nmer.

A) OnpenenuTs cpegHUI BO3PACT BCEeX MYKUYNH, HINYIIHX pabory.

e) BriAcHHTE, KOro B Gase HaHHBIX GOJbIIe ¢ BEICIINM 06pasoBa-
HHEeM — KeHINHH WA MY>K4HH.

1) HaifTi n caMBIX MOJIOABIX paBGOTHUKOB.

OTBeThbl K 3a4aHUAM
npakTu4yeckux pabor

Pa6ora 1.1. lllndposanne nanupix

Bananue 4. Ilesaps.

Samanwve 10. IIpaBuio mmdpoBaHuA: Hepe] Kaaoi GYKBOI cio-
Ba JONHCEHEIBaeTcH emne ogHa OyxBa. HMcxogHoe cioBo:
a) 9SHIMKJIOIeIHd;
0) KOpOJIeBCTEO.

3ananme 11. CorsiacHO Kjaiouy, OyKBa «p» 3aMeHSETCS HA <«a»
(a «<a» — Ha «p»), «I» — Ha «e» U T. A. BykBsI, He
yKasaHHbIE B KJI0Y9e, He H3MEHAIOTCH.
a) puOOHYKJIIEMHOBAA KHUCJOTA;
6) TemedOHHBIHA PA3roBOP.




OTBeThbi K 3aA4aHUaM NpaKkTuyeckux pador

Pa6ora 1.2. Hamepenne wEMOpPManuy

FHﬁon;eip 3amanusa 2 3 4 5
@T 3 6ura 32 yueHHKa 2 6ura 12 yueHuKOB

t Homep 3agaEusa 6 ' 8 9

tr d;l;e'r 115 daiinor | 35 6mToB 6 6utor | 25 Bompocor

i .l.-lomep 3amaHua 11 12 13 14
Oteer 30 cexyHn 16 cumBONIOB 84 oura | Ia, moMecTuTCS
Homep 3agasusa 15 16 17 19*

| OTBer 32 cumeona | 4 m 32 cumsona | 96uroB | x =17, y =17

PaGora 1.3. IIpencraBiaenue yucelx

3asanue 3. a) B yeTBepUUHOH; 0) B NATEPHYHOI; B) B MeCTePHYHOM.
Bananwe 5. a) 225; B) 833; 1) 58394,07031.
3azanue 6. a)1101011000,, 15305, 3584¢;
r) 1100100100011,, 144435, 19234.
Bananue 7. a) 10101,1,, 25,4g;
8) 1010100110,010101,, 1246,25238;.
Bapanue 9. a) 00000101; 6) 00010001; 8) 01000000; r) 11111111,
Baganwue 10. a) 00111000; 6) 11001000; 8) 01111111; r) 10000001.
Bagarme 11%. a) 01000000 10000000 00000000 00000000;
6) 01000101 11001000 11110101 11000010;
B) 11000101 11001000 11110101 11000010;
r) 01001100 11011000 00000001 10011001.

Pa6ora 1.5. IIpencraBaenne u3obpakeHHA H 3BYKa

Baganne 10. 3,66 MG.

Bananme 11. 212 neeTos.

Bananawme 12. 77 K6.

Bananue 13. 256 000 nukcenei (manpumep, 640 x 400).
3apgarwme 14. 10 crpanum.

3agzanue 15. 128 nseToB.

Bagaawne 16. IIpumepro 25 M6.

Bananue 18. 22,720 xI'n.

Bananue 19. 16 6uTos.

3aganne 20. [IpumepHo 2 MEHYTHIL.




