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Tpu cmonemus nasad,

6 nauaae XVIII sexa,

Hawaau npednpunumamsca nonsimxu

co3dams Mexanuueckue ycmpoiicmea

R \ 018 nucema

"N B8 1714 rony 6putaHckui nHxeHep FeHpu
Munn nzobpen “nUCKyCCTBEHHYIO MalLUWHY, WNn
N MeToa HaHeceHwus 6GykB, NO OOHOW unu nocne-
AoBaTenbHO OAHY 33 APYrOW, Kak Npu py4YHOM
nucbme” [1] OgHako B TeOpUM OCYLLIECTBUTL 3TO
okasanocb npouwle, 4em Ha npaktuke Mwunny He
yAanoCcb NOCTPOUTbL paboTaiouyio NuwyLLyo
MawmnHKy. Takas Xxe y4acTb NOCTUrna u MHOrux
Apyrux usobperarenei, NbiTaBNXCA BONIOTUTb
B XU3Hb Ty X€ UAEeI0.
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CoBpemeHHble neAarornyeckMe TeXHOAOTUU
U YaCTHbIE METOAMKM 00yueHust tHpopmaTuke

Aexums 4. Metoankun obyuenns undopmarunke
B CPEAHMX KAACCAX WKOAbI

O06yueHMe B CPEAHMX KAACCAX SIBASIETCST HAMOOACE OTBETCTREH-
HOVl U CAO’KHOV COCTABASIIOIYEN BCero yyeOHOro mpoyecca B
LIKOAE, ITPHHEM ITO KACAETCS BCEX LUKOABHBIX AMCLMIAMH. MIMeH-
HO ¢ 5-10 MO 9-i1 KAGCC LIKOABHMKAM IMPETIOAHOCSITCS OCHOB-
HBIE CBEACHMS 00 OKPY>KAIOLJEM MUPE, UMEHHO B 3TO Bpemst ¥
IIKOABHUKOB MAET OCO3HAHHOC (POPMUPOBAHUE MUPOBO33PE-
HUS, KOPPEKTUPYEMOE MX AMMHBIM BHELLIKOABHBIM OTTBITOM. [Tpe-
AblAyLjas pedopma obpasoranust (1961 rop), mpoBoamBLIAsICST
Ha rpebHe HAYYHO-TEXHUYECKOM PEBOAIOLMY, TIOCTABUAA TIEPEA
LIKOAOV LJeAB: Pa3paboTath 06pa3oBaTEAbHBIE CTAHAAPTHI IIKOAb-
HbIX AMCUUITAMH Ha HAYYHOI OCHORE, T.€. BBECTU B COACPOKAHME
00pasoBaHmMst 3AeMEHTbI GOPMAABHOM HAYKM COOTBETCTBYIOLLEN
MPEAMETHOM 00AaCTI. B pesyabrare yuarymecs LIKOAbI TIOAYYA-
A1 GyHAAMEHTaAbHOe obpasoranme. Ho ¢ pasButHem Takimx Toy-
HBIX HayK, KaK GU3UKa, XUMMST, OBOAOTUS, U AD., B COACPIKAHUE
LLIKOABHBIX AUCLUIIAMH BBOAMAOCH BCe DOABLLICE YMCAO CTPOIUX
HAYYHBIX TIOHSITUM, OOBEM YMCTO TEOPETUYECKMX 3HAHUIL PO,
YTO MPUBOAMAO K YBEAMYEHMIO M IUKOABHOM, Y BHELLIKOABHOM
HATPy3KM y4EHUKOB.

B KaKoi1-TO MOMEHT “KOAMYECTBO MEPELIAO B KAYECTRO .
Ha oaAHO 13 nepBbIX MeCT BbiLIAZ TPODAEMA METOAMKI BBO-
A2 1 GOPMUPOBAHUSI HOBBIX TOHATUM, a Tak>Xe npobaema

Aekuun uutaetr U.H. ®armHa

3HAKOMOM cuTyayuu. HeTpaauymoHHas rnocTaHoBKa BOITpo-
COB 3aMETHO CHWKAAA Pe3yABTAThI OTBETOB IIKOABHUKOB pe-
ACABHO HM3KUE PE3YAbTAThl IOKA3aAM HAIUM LUKOABHUKMU B
CUTYaUUsIX, TPeOYIOIJUX YMEHUSI UHTETPUPOBATb 3HAHUS U
MPUMEHSITh MX AASI TIOAYYEHMsI HOBBIX 3HAHMI 1 OOBSICHEHNMS
SIBACHUI, TIPOUCXOASIIJUX B OKPY>KAIOLJEM MUPE.

CeroansiuHsist pepopma LIKOABI, BbI3BaHHasi MHOpMa-
Tu3aymei ob1yecTBa, HAMPABACHA Ha FyMaHU3ayuio obpaso-
BaHWs, OHA CTABUT IEPeA IUKOAOV OCHOBHYIO 3apayy —
MOATOTOBUTD IUKOABHMKA K IIOAHOLEHHO >KU3HU B COBpE-
MeHHOM uHPOpmaynoHHOM ob1yecTre. OueBMAHO, YTO LIKO-
A2 Kak 6a30BOe 3BEHO CUCTEeMbl OOPa30OBaHMs, MOXKET U
AOAKHA IMOKO pearupoBaTth Ha 3aIpockl oblyecTBa, CoXpa-
HsIsl TIPY 3TOM HAKOIACHHBIV ITOAO>KUTEABHBIN OITBIT.

Kaxkue uenu o6yueHuss ”HQOPMaTHUKE B KOHTEKC-

Te uHPopMaTU3anuu o6pa30BaHUSA MOXKHO BBHI-

(P nenuts? Kakue OCHOBHBIE NpPOGJIEMBI JOJIXKEH

. pemats yuuresas nHpopmaTuxku? Kakue mero-

AVKM 11€JIeCO00pa3HO UCIOJb30BaTh NJIA NOCTH-
KeHUs MOCTaBJIeHHBIX meseit?

[TpeskAe YeM OTBeUATh HA 3TU BOIPOCH], BHIACAMM Te Xa-
PAKTEPUCTUKY MHPOPMALJMOHHOTO OD11JeCTRa, KOTOPbIE MaK-
CUMAABHO 3HAYUMO TIPEABSIBASIIOT TPeOOBaHMS K KAaYeCTBY

$OPMUPOBAHMSI YMEHMI UCIIOAB3OBAHUS
TOTO OFPOMHOIO KOAMYECTBA YUCTO TEO-
PETUYECKUX 3HAHUM, KOTOPHIC NMACCUBHO
MOAY4AeT LIKOABHUK.

Mnan ny6nukaumin nekumn kKypca
“CoBpeMeHHble neparornyeckune
TexHonormm n YaCtHbleé MeToauvku
obyueHua nHdpopmartmke” Ha “cTpa-
HUUAX NOBbIWEHUs KBanudukaummn”.

OOyueHMs1, 3aCTARASIIOT IIO-APYTOMY B3TAS-
HYTh HA LJeAU OOyueHMS:

1) omxpvunocms ungpopmaiuornozo
obwgecmbBa, docmyn kaxdozo uaena o06-

Hama POCCUICKAs LIKOAQ AO CUX TIOP
Homep nekuun

wecmbBa x npaxmuuecku A06M UHPOp-

UMEET BBICOKUM PEUTUHT Hd MUPOBOM

YPOBHE, ITPaBAQ, B OCHOBHOM B OOyYeHMM

€CTeCTBEHHO-HAYYHBIM AUCLMITAMHAM.
Msuorue obpasoBaTeAbHBIE TEXHOAOTUM,

PpaspaboTaHHbIe BEAYIJUMI POCCUMCKIMMI

ICAAroraM, HaAXOAAIT I'IOCACAOBQ.TCACIX BO

Bcem mupe. OaHako 90-e roab! yiueale-
pe y

ro XX cToAeTust BCKpbian Takue mpobae-

Mbl, ¢ KOTOPbIMIU HEAB3ST HE CUYUTATBCSI. B

YaCTHOCTH, Pedb UAET O caeayiolyem. Pe-

3yAbTaThl CPABHUTEABHOIO dHAAM3A MATe-
MATUYECKOM U €CTECTBCHHO-HAYYHOM MOA-

Zlolo|ofNlo|(u(slw|n|=

roroBku yuaiyuxcst 50 crpaH mupa, npo-

12

BeaeHHoro B 1991 roay 1 nosropenHoro

Howmep raserw MauoHHoIM pecypcam. OTKPHITOCTb UH-
37/2001 dopmaymonnoro obiyecTsa, Kak u Ar0boe
39/2001 SIBACHUEC, UMEET MO3UTUBHbIE U HEraTUB-
41/2001 Hble CTOpPOHBI. [TOAOKUTEABHDBINI MOMEHT:
43/2001 BO3MO>KHOCTh TIOAY4UTH TpeOyemyro MH-
45/2001 dopmayuio (AuCTaHTHOE OOyueHMe, UH-
47/2001 dopmaymonHsie pecypcsl MHTepHeTa,
5/2002 passutasi chepa MHPOPMAYUOHHBIX yC-
7/2002 Ayr). HeraTusHbINi MOMEHT: ysI3BMMOCTb
9/2002 O6LyeCcTBA B JEAOM M KAJKAOTO €TO YA€Ha
11/2002 B OTACABHOCTH HA BOEX YPOBHAX (rocy-
13/2002 AAPCTBEHHBIM YPOBEHb — B3AOM KOMITb-

IOTEPHOM CUCTEMBI 23POIOPTA, MO3BOAUB-
15/2002 LM YCICIUHO OCYLJeCTBUTh TEPAKT B

B 1995 roay, nokasaau, 4To HaLIM LIKOAb-
HUKM XY)KE BAZACIOT 3KOAOTMYECKUMU U
METOAOAOTMYECKUMU 3HaHusmu [22].
Boaee BhicOKME 3HAHMUST OHU MTOKA3BIBAIOT
B 06AaCTM BAdAeHUST PAKTOAOTMUECKUM
MAaTEPUANOM, YMEHMSL BOCTIPOU3BOAUTS YC-
BOEHHBIC 3HAaHUS W MPUMEHSTb UX B

rasery.

YBaxaembie yntarenu, noxanyn-
crta, o6paTtnute BHMMAHWE Ha TO 4TO
nekuumn 7—12 6ynyT onybnukoBaHbi
8 nepsom nonyroauun 2002 r

“UnpopmaTunka” pacnpocTpaHa-
€TCsA TONbKO NO NOANUCKE, NO3TOMY
He 3abynbTe noanucaTbCa Ha Hawy

Amepuxe 11 centsbpst 2001 roaa, ypo-
BEeHb OTACABHOV OpPraHu3auuMu — BUPYC
B KOMIIBIOTEPHOMN CETH IUKOABI, YPOBEHb
AWMYHOCTU — HAPYLICHUE MPAB MHTEAACK-
TYaABHOM COOCTBEHHOCTU U T.A.);

2) noBvuuerue mpeboBaruii k Moparv-

HO-HpaBcmBenmvim KarecmBam omodeavHotl
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AunHocmu. 'Y COBPEMEHHOM AMYHOLTU B PE3YABTATE MHOTIO-
BEKOBOTO 3aITPeTa Ha MCIIOAB3OBAHME YY>KOWM MATEPUAABHON
COBCTBEHHOCTHU BBIPAbOTAAOCH OTPULJATEABHOE OTHOLLEHHUE K
XulyeHm1o, BOpoBcTBy. Ecan yumteab, yxoas u3 Kaacca Ha
repemMeHe, OCTABMA Ha CTOAE 3aIMCHYIO KHIKKY, TO ¢ 6OAb-
LLIOV BEPOSITHOCTBEO MOYKHO CKa3aTh, YTO IUKOABHUKY He GyAyT
ee AuCTaTh. D10 yyxKas cobctBeHHOCTh! HO ecam yumrean
MHPOPMATUKH, YXOASl HA TIEPEMEHY, OCTABUT KOMIIBIOTED,
BKAIOYEHHBIV B AOKAABHYIO CETh, TTOA CBOMM IAPOAEM, TO C
60ABIIION BEPOATHOCTBIO MOYKHO OXKUAATH, YTO IIIKOABHUKMU
HaYHYT MCCAEAOBATb COACPIKMMOE YUMTEAbCKUX daiiros. VH-
TEPECHO, 2 BAPYT HAMAETCS! TEKCT MPEACTOSILEI KOHTPOABHOM !
Ha 3ameyanne “Bbl MO>KeTe mpodmTaTh MOM AMYHBIE TMCh-
ma” vacto cabimwb oteet: “A 3adem Bbi ux Tam aepxkure,
BEAb ITO >ke 0bLJasi KOMINbIOTEPHAs! CETh .

UCX0AS U3 NEPeYMCACHHBIX XapaKTepUCTUK MHPOpma-
LJUOHHOTO OOLJECTBA, MOXKHO BBIAEAUTD CACAYIOIJUE 33A34YU
obyyeHns MHPOpPMaTHKeE, KOTOpPbIE JeACCOOOpa3HO pelaTh
MMEHHO B 5—9-x Kaaccax.

1. PopmmpoBaHHE Y ILIKOABHUKOB 3A€KBATHOTO IPEACTAB-

A€HUSI O COBPEMEHHOM MHPOPMAJNOHHON PEAAbHOLTH.

2. ®opmupoBaHUe y IIKOABHMKOB TIOHSITUI COBPEMEH-
HBIX HPaBCTBEHHBIX TPEOOBAHM K MCTIOAB3OBAHMIO MH-
dopmaymmn KaKk OBEIJECTBACHHOMY NMPOAYKTY ACATEAD-
HOCTU 4€AOBEKa M BOCMUTAHME IIKOABHMKOB B AyXe
3TUX TpebOBaHMA.

3. QopmupoBaHUEe Y LIKOABHMKA aATOPUTMMYECKOTO, a
TaK>Ke ONEPAYHOHHOTO MBILLACHUSA, T.€. YMEHUS NPU-
HMUMATh NIPOAYMAHHOE, B3BEILIEHHOE PELIEHUE.

4. QopMUpOBaHUeE Y YYAIYMXCS HABBIKOB CO3HATEABHOTO
M PalJMOHAABHOTO UCIIOAb3OBAHUSI KOMIIBIOTEPOB.

5. BeipaboTKa nmpeaCTaBAeHUsl O LeAsIX, 33Aa4aX U METO-
Aax MHPOPMATUKM KaK HAYKW.

6. ObecrieyeHne OBAIACHUS YYALJUMUCST OCHOBAMM 3Ha-
HUI1 O HEKOTOPHIX AATOPUTMAX, UCTIOAB3YEMBIX YEAO-
BEKOM npu obpaborke MHPopmaymm, AeMOHCTpayus
poar MHGOPMAYUOHHBIX TEXHOAOTUI W BBIYMCAUTEAD-
HOM TEXHUKU B Pa3BUTUM COBPEMEHHOTO ObLjecTBa.

HeobxoAMMO OTMETHTB, YTO NMEPEYUCACHHBIE LEAU He-
BO3MO>XHO AOCTUTHYTh, €CAM 3TU K€ LJeAU He OYAYT CTOATbH
nepeA Ka>KABIM LIKOABHBIM ITPEAMETOM.

B yeaom B meropmyeckoit cucteme obyyeHmns mHpopma-
TUKE B CPEAHMX KAACCAX MOXKHO BBIAEAUTDb YETHIPE PaBHO-
3HAYHBIX MPODAEMBI.

1. Broa 1 popmupoBaHme HOBBIX MOHATUIL.

2. QopmupoBaHUE YMEHMI MCIIOAB3OBATH TOAYYEHHbIE

TEOPETUYECKUE 3HAHUSL.

3. Qopmuposative HaBbIKOB PaGOTHI C KOMIIBIOTEPOM,
MO3BOASIIOIYMX BBICTPO aAaNTUPOBATHCS K COLMAABHBIM
YCAOBUSAM.

4. QopmmpoBaHMe aACKBATHOIO MPEACTABACHMS O COBpe-
MEHHOM MHPOPMAYMOHHOM PEaAPHOCTH.

HekoTopbie acnekTbl METOAMKM BBOAQ
1 (POPpMUPOBAHUS NOHATHH

[Tpobaema paspaboTku 3pPEeKTUBHBIX METOAMK BBOA2 U
$opMIUpOBaHMST HOBBIX NIOHSATUI AKTYaABHA AASL BCEX ILIKOAD-
HBIX TIPEAMETOB. DTOM NMPOOAEMATUKE MOCBAIJEHO MHOTO
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pabor [4, 10, 11, 12, 18, 20]. Popmuposarue noHsTHI
(1AM ycBOeHME MOHATHUI) OTHOCUTCS K YMEHMIO BBISICHSTD
CBOVCTBA, NPUCYIJHE HEKOTOPOMY KAACCY OOBEKTOB UAU UAET.

Yuurteas nHGOpMaTUKK B OTAMYUE OT APYTUX IPEAMET-
HUKOB BOOPY>K€HBI NMPOPeCCMOHAABHBIMU 3HAHUSAMM, KOTO-
pBl€ TIOMOraloT UM YETKO OCO3HATh IPOLECC NOAYYEHUS
copepxanms (cmbicaa) uHbopmayum m3 Gopmbl ee Mmpea-
CTaBACHMUSI.

Sxckypc 6 nawy npedmemnyro obaacTp. Y KaskAOM MH-
dopmayum ects cBoe coBCcTBEHHOE copepikanune u Gop-
Ma ero npeAacTaBA€HUs YTobObl MOHATH COAEPIXKAHME UH-
dopmayun, HaAO 3HaTh NpaBUAO (coraaiieHue), no Ko-
TOPOMY NPEACTABACHME TIEPEBOAUTCS B COAEprKaHMe (CMBICA
3HayeHune). YCTaHOBAEHNE OTHOLLEHMUS MEXKAY COAEpKalyjeit-
cs1 B npeAcTaBAeHUM MHPopmMayueit U OKpPY>KaloIUM Mu-
POM MBI Ha3biBaEM MTOHMMAHMEM. JTO NOHUMAHUE SIBASI-
€TCSl UHAMBUAYAABHBIM, CYOBEKTUBHBIM ITPOLJECCOM, KOTO-
PBIit TPYAHO CA€AaTh ODLJEAOCTYTIHBIM. MIMEHHO no3sTomy B
nHPOpMaTHKE KaK B TOYHOWM HayKe Mbl OrPaHUYMUBAEMCS
TEM, YTO TIOA MHTEpNpeTayueit MpeAcTaBAeHus nHdpopma-
U1 TIOHUMAEM OTOXKAECTBACHME MHGPOPMALUM C TIOAXOAS-
IJMMIU MATEMATMYECKUMM CTPYKTypamu. Toraa sHayeHue
IIPEACTABACHMUS] YCTAHABAMBAETCS IyTEM OTOOpPa>keHMUs UH-
dopmayun Ha ITM MaTEMATUYECKMUE CTPYKTYPHL.

Ucxoasn n3 cpeaanHHoro sameyanust (3Kkckypca) obpa-
TUM 0coboe BHMMaHMe Ha POPMy IMPEACTABACHMS HOBBIX
MOHSITUM, NPEABABASIEMBIX IIKOABHUKAM.

AAst TOro yTO6bI LIKOABHMK MOT ONEpPUPOBATb HOBBIM
MOHSITUEM, OH, KaK MUHUMYM, AOAXKEH €ro 3arlOMHUTb
CoBpemeHHast KOTHUTUBHas ncuxoaorust [21] Beipeasier B
CTPYKTYPe YEAOBEYECKOI MAMSITU TPU YPOBHSI: MUKOHUYECKYIO
namatb, KpatkoBpemeHHyo (KBIT) n aoarospemenHyio
(ABIT). Hawm opraHsl 4yBcTB MOTYT OBHapy>KMBaTh Or-
POMHOe KOAMYECTBO MHPOpMALMK, 6OAbIIAS YACTh KOTOPOM
AASI HAC HEMHTEPECHA MAM NPOCTO NMPEBOCXOAUT HaIlly CIO-
cobHocTh K 0bpaborke. Toabko HebBOABIIOE KOAMYECTBO
nnpopmaymun obpabateisaercs oo yposHsa KBIT, u npu co-
oTBeTcTBYyIOLyel 06paboTKe (M3BECTHOI YYEHBIM AAAEKO HE
NOAHOCTBIO) 3Ta MHPOPMALUS MOXKET CO BPEMEHEM OBITh
oraoxxeHa B ABIT MkoHuYecKkas mamsTh SIBASIETCS TIPEXKAE
BCErO OTTIEYaTKOM, OCTAaBIIMMCS TIOCA€ MPEKpalyeHus: BO3-
AEVICTBUS Ha OpraHsbl YyBCTB (3PEHUE, CAYX, OOOHSIHUE U T.A.),
T.€. €€ MOXKHO PacCMaTpuBaTh B KadecTBe bydepa mamsatu.
UkoHnyeckas namars obaasaer odeHb 60AbLION MHPOPMA-
LJUOHHOM €MKOCTBIO M OYEHb MAABIM MEPUOAOM XPAHEHMs
nnpopmayun. M3 storo bydepa onpeseseHHast YacTh UH-
dopmanyun nspaexaercs u nepepaercs B KBIT, a yxe sarem
B ABIT.

KorHutuBHasi NMCMXOAOTUSI PEKOMEHAYET WMCIIOAB30BATb
CAEAYIOLYME TIPUEMBI TIPU ITPEABSIBACHUI HOBBIX TOHSITUIA.

1. AAS UKOHMYECKOV MaMSITU HapsIAY C BU3YaAbHBIM BaOK-

HO U 3ByKOBOE BO3ACIHCTBUE, TOITOMY HOBbIC NIOHATUS
1 ONPEAEACHUS] HEOOXOAMMO MTPOM3HOCUTD BCAYX, IIPO-
roBapuBaTb. PPEKTUBHOCTD 3aITIOMMHAHMS HOBOTO IO-
HSITUSL CHUKAETCSl, €CAU IIKOABHUK TOABKO YUTAET OIN-
peAeseHue.

2. BusyaabHOe IMpeACTaRAEHME HOBOTO TIOHSITUS JKEAATEABHO

CTPYKTYpUPOBATh, TaK KaK B 3TOM CAyYae BKAIOYAETCS
IPYTIIOBAst MOAEAb TamATH. V13 aTOro noao>keHus cae-
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AYET, YTO HOBbII MaTEPUaA SKEAATEABHO IPEABSIBASITD B
CTPYKTYypUpOBaHHOM Buae (maakatsl, opopmaeHue Ha
AOCKE) — B IPOTMBOBEC ITPOCTOMY IepeuncaeHuio. Ha-
npumep, Npu obbscHeHun Tembl “Aarebpa Aormku”
JKEAATEABHO HapUCOBAaTbh HA AOCKE TAKYIO CXEMY:

| Norunueckue onepaumuJ

/

An3bloHKUMA KoHbloHKUuS I OtpuuaHne |
(noruyeckoe (nornyeckoe
cnoxeHue) YMHOX€EHUE)

3. CywyecTByeT MHOKECTBO CHUCTEM, KOTOpbIE TOMOTAIOT
3aNOMUHaHUIO. MHeMOHMYecKas cucTema “caoB-BelIa-
A0K” uau “CcrmCKa BEIAAOK” MMEeT HECKOABKO Pa3HO-
BMAHOCTEM, HO OCHOBHAsl €€ UA€sl COCTOUT B TOM, YTO
YEAOBEK 3ayYMBAET PSIA CAOB, CAYKAIUX €My B Kade-
cTBe “BelIarok”, Ha KOTOpHIE OH ‘‘pa3BeILMBAeT  3a-
nomuHaemble 3aemeHThl. Kaaccuuecknii Bcem m3BecT-
HBI IpUMeEp “CIIMCKA BEIIAAOK  — CYMTAAKA AASL 3a-
MOMMHAHUS YEPEAOBaHUs LBeTOB paayru: Kaxabrit
Oxotauk JKenaer 3uars, Fae Cupar Pazannt”. [Tpu-
MEHUTEABHO K TOM ke Teme “AArebpa AOTMKM~ MOXKHO
MCIIOAB30BaTh MOAMPUKALMIO cucTembl “‘Bewarok” . Kak
3aMOMHUTD, KAKYIO AOTMYECKYIO OTIEPALUIO OIPEAEASiET
CTPaHHOE CAOBO “KOHBIOHKUMS , @ KaKyl0 — He Me-
Hee CTPaHHOe cA0BO “AusbioHKymMs” ¢ Onepaymio ao-
IMYECKOTO CAOXKEHUSI YACTO OBO3HAYAIOT CUMBOAOM V,
y KOTOPOTO ABa BEPXHUX KOHUA A B CAOBE “AMIBIOHK-
yus” — ABe 6ykebl “n”. BoT u nosecran Ha KakAbIit
OCTpHIVi KOHYMK 3HaKa onepayum no bykse “n”. Coot-
BETCTBEHHO, B CAOBE “KOHBIOHKLMSI” — TOABKO OAHA
6ykBa “n”, 0603HaYaeTCs 3Ta ONEpayms 3HAKOM A.

4. He caeayer 3abbiBaTh B BeK MHPoOpmaTM3ayum u o
MPOCTBIX HAarAsIAHBIX nocobusx. [Tpu usysennn ycr-
POVCTBA KOMITBIOTEPA O4EHD TIOAE3HO MPUHECTN B KAACC
(v nmyctuTts 1o psipam!) pasobpaHHbINA KECTKUIA AUCK,
HepaboTaIoLWyI0™ MaTEPUHCKYIO MAU 3BYKOBYIO KapTy.

5. Ipu 06bsICHEHNMM HOBOTO MaTepPMAaAa JEAECOOBPa3HO UC-
TIOAB30BaTh BUACOPPATMEHTDI U3 COOTBETCTBYIOLUX KOM-
TILIOTEPHBIX SHYUKAOTIEAMI U APYTMX OByyaloyux mpo-
IPamm, HO ITPU ITOM BU3YaAM3ALUIO MaTEPUAAA OCYLYe-
CTBASITb Yepe3 KOMITBIOTED MPENOAABATEAS U ITPOEKTOP.

6. Caeayrolyuit METOAMYECKUI MPUEM, KOTOPbIN TOAE3HO
WCIIOAB30BATH TPV BBEAEHWUM HOBBIX MOHSITUI, — €030a-
Hue speexma nanpsxernnoi nompebrocmu. CylyHOCTD
3TOrO MPUEMA 33KAIOYAETCS B TOM, YTO YYUTEAEM M3AAra-
€TCsl MAaTePUaA, PacCOTAaCOBBIBAIOIYUIACS ( BCTYMAOIyuit
B IPOTUBOPEYME) CO 3APaBbIM CMBICAOM, CO BCEM TTpe-
ABIAYIJUM OTIBITOM y4eHuKa. M TOraa y yyeHnka BO3HM-
KA€eT OcTpast HEOBXOAMMOCTD Pa3obpaThesi C BO3HMKILLEN
cutyaymeir. [Teuxoaoramu AoKasaHo, 4To uHopmayms,
TMOAYYEHHas B cuTyaymn 3ddeKTa HAITPSDKEHHOM NoTped-
HOCTY, 3alIOMMHAETCSl HA OYEHb AAUTEABHBI CPOK M
moket Gbis “noaysena” us ABIT no nepsomy Tpebosa-
Hmio. Tak, Harrpumep, Aast OPMUPOBAHWS IIOHTUSA “TIO-

' TpeGoBanne, 4To6Gbl AUCKM 1 TIAATH GblAM HepaboTalowumu pasy-
MeeTcst, aBasieTcs u3bnitounniM. Ha nepBom ypoBHe BOAHe MOXXHO uc-
MoABb3OBaTh PAGOTAIOLME KOMIIOHEHTB! € TEM YTOOBI K CACAYIOLJEMY YPOKY
rapaHTUPOBAaHHO uMeTh Hepaboratowyue ©.
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3ULUOHHAS CUCTEMA CYUCAEHUS
OY€EHb [TOAE3HO IPUHECTU CYETBI CAe-
Ayorgero Buaa (CM. PUCYHOK).

Ha ocHoBe aHarormit ¢ 06bMHBIMU CYe-
TAMM OTAOKUTD Ha “‘HEOOBMHBIX cyeTax
qucao 3 uan 4. Iocae nosicHeHus Aein-
CTBUI1 CKa3aTb, YTO 3T CyeTHl “pabora- Lo
1ot B daKkTopuasbHOI cucteme cuucaenns [1]. M aanee pac-
CKa3aTh, YTO AK0OAS MO3ULUOHHAS CUCTEMA CYMCAEHMS OIpe-
AGASIETCSI TOABKO 6a3ucom. Ecam Ham moBe3no u B KayecTse
6a3uca BrIGpaHa reomeTpuyecKkas MpOrpeccust, TO y paccmart-
PMBaEMOVL CUCTEMBI CIMCAEHUST BYAET €lye u OCHOBaHMe.

Hekotopble acnekTbi meToAnku hopmupoBaHus
yMEeHH#H MCNOAL30BaTh NOAYYEHHbIe
TeopeTnyeckue 3HaHUs

Msaiusenne — 310 “BHYTpeHHMI” MpOLeECC, B pe3yAbTa-
T€ KOTOPOTO IPOUCXOAUT HEKOTOPAsi MaHUIIYASIUUs paHee
MOAYYEHHBIMU 3HAHUAMMU U POPMUPYIOTCS HOBbIE 3HAHMSL.
®opmupoBaHue MOHATHIA, AOTMKA U IIPUHSATHE PELIEHNIA SIB-
ASTIOTCSL BHICIUMMU POPMAMIM YMCTBEHHOM A€SITEABHOCTH Ye-
AOBEKa, IIOTOMY YTO OHW 3aBEPLIAIOT Bech Impoyecc obpa-
6oTkn nHPopmayun.

OAHOM 13 POpM MBILINEHUS SIBASIETCSI PEliEHUE 33Aa4.
Boaee Toro, aas yuebHOro Impoyecca pelieHue 3aAay SBASIET-
cs1 Hanbonee 3PPeKTUBHOM GOPMOI1 Pa3BUTUSI MBIILACHUSL.
Kak npaBuro, Ha ypokax mateMaTuku, $usmkmu M, COOTBET-
CTBEHHO, MHPOPMATUKM MBI JYUM LIKOABHUKOB aHAAU3UPO-
BaTh, K KAKOMY TMUITy OTHOCUTCSI AQHHAsl 33Aaya, BHIOMPpaTsh
OAMH 13 U3BECTHBIX METOAOB PELLIEHMS 33434 AAHHOTO TUIIa,
PpeLuaTh 3aAa4y M IIPOBEPATD MOAYYEHHBIN PE3yAbTAT.

OAHaKO 3Ta METOAMKA pellleHus 33Aa4, KaK METOAMKA
PasBUTUSI MBILLIAEHMS], AAAEKO He 3ddeKTnBHa 1, 6oree TorO,
CY>KaeT TBOPYECKMUIA NIOTEHLUAA.

[Ncmxoaorm pasHbIX CTpaH BEAYT aKTMBHYIO paboTy Mo u3y-
YEHUIO CAMOTO ITpoyecca mbiaeHnst. OAHO3HAYHOTO ITPEACTaB-
AeHns 06 3mom mpoyecce Her. Ho HekoTopsle HayuHble Ha-
ITpaBAEHMsI TIOAOXKEHbI B OCHOBY ACMCTBYIOLUX METOAMK. Tak,
HANPUMEP, B OCHOBE TEXHOAOTUM IIEPCIIEKTUBHO-ONEPEKAIO-
1yero obyyeHus mpu KommeHTpyemom yrrpasaelnn C.H. Asi-
ceHkoBom (cm. aekymio 1) ae>kut mmpuHymn “ropopsiyeir ped-
AeKcuu”, OCHOBOM KOTOPOTO SIBASIETCSI IOAO>KEHME: MBILLACHHE
BCAYX PacKpbIBAET MEXAHU3MBI ITPOLECCA MBIIIACHUSL.

letuTaasT-nicuxoaoru u3 l'epmanun paspaborasn Harmpas-
A€Hue, B OCHOBE KOTOPOTO A€XWUT IIOAOXKEHME, YTO Tpu
pelleHnn AI0boi 334241 YeAOBEK BOCITPUHUMAET OOBEKTHI B
MX OOBIYHOM, HanboAee yIOTpeOUMOM KayecTBe, 1 3Ta KOH-
Uenyus 3a4acTyIo NMPENSTCTBYEeT HOBOMY UX yIOTpebAeHUIO
(Hampumep, UCHOAB30BaTh KUPIUY KaK M3MEPUTEAbHbIN
npubop). JToi KOHLYENMun CY>XAEHO OBIAO OKa3aTh 3HAYU-
TEAbHOE BAMSIHME Ha UCCACAOBAHMS ITPOLECCA PeleHNs 3a-
Aa4. AeiCTBUTEABHO, KOTAZ OOBEKTBI MAU MAEM C 3aKper-
A€HHBIMU 32 HUMU GYHKUMSIMMU CTAHOBSTCS YACTHIO CUTYa-
LUK 110 PELUEHMIO 33Aa4U, TA€ OT HUX TPebyeTcs BhIMOAHE-
HUe MHOM QYHKUUH, CYOBEKT BHIHY>)KACH IIPEOAOAEBATD 3TY
“ycTaHOBKY”. DTa KOHUENMUMSI AEXKUT B OCHOBE Pa3BUTUS
MBIILAEHUS PEIUEHUEM “TIAOXO GOPMAAM3OBAHHBIX 33Aa4 .

NudopmaTiKa B OTAMYME OT APYTMX LIKOABHBIX AMCLUII-
AMH MOXKET IO3BOAUTH cebe pelaTs naoxo Gopmasn3oBaH-
Hble 3apaun. Boaee Toro, Ha ypokax unpopmaTmMKM AeTH
AOAKHBI pellaTh UMEHHO TaKoM Kaacc 3apa4 AAs peass-
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HbIX 33Aa4 TPyAHO (BepHee, HEBO3MOXKHO) paspaboraTs
YETKYIO ONPEACACHHYIO CUCTEMATUKY 3apay. [Toaromy npo-
yecc popMasn3aymn SIBASIETCS1 HAaMOOAEE CAOXKHBIM 1 OTIpe-
AEASIIOIJUM B PELUEHMN TAKUX 33Aa4

ITpuBeay HecKOABKO MpPUMEpPOB MAOXO GOpPMAAM3OBAH-
HBIX 33Aa4

[Mpumep 1. Paspabomame nran s6axyarqu yuenuxo6
U3 UEMBIPEXIMAXHOU wKoALL 6 cumya-
yuu, koz20a Ha wepduke ukoavt 63opBaraco
KAHUCMPa ¢ XA0pOM.

ITpu peweHun 3T0M 3aAa4n OoueHb BaxkeH 3Tan $opma-
AU3aMU UCXOAHBIX AAHHBIX. KPMTM‘-IHOC YCAOBUE — XAOp
TSDKeAee BO3AYXa.

Mpumep 2. Aan ucnornumenn, pabomarowuii morvko

C YeABIMU HUCAAMU U YMerouual Buinoa-
HAmb onepayuu “‘croxenue”, “Boruuma-
nue”, “ymmoxenue”, “Oerenue nayero”,
“naxoxdenue ocmamxa om derenus Ha-
yeao”. Tpebyemcs Bomucamo nocaedoba-
meabHocmy deticmbuit UCNOAHUMEAR OA
peuterus caedyroueni 3adat: ynopadoans
no Bospacmanuio 96a yeavlx wucara m u n.

AAs peleHus 3TOV 33A24M AOCTATOYHO “HAy4MTH Ha-
LLIETO UCIIOAHMTEAS! CPaBHUBATH LEAble yucaa Ha Goablue
(meHbLLE).

[Tpu pewreHnn nao¥o PopMaAM30BAHHBIX 3aAa4Y HA YPO-
Kax MHPOPMATUKU Mbl AOOUBAEMCSI AOCTUIKEHUSI OAHON U3
TA2BHBIX LEA€Nl: PasBUTUE AATOPUTMUYECKOTO M Omepayu-
OHHOTO MbILIACHMUSI.

HekoTopble acnekTbl MeTOAMKHU O0yueHus
MH(OPMALIMOHHBIM TEXHOAOTUAM

ObyueHme UCMOAB3OBAHUIO COBPEMEHHBIX MHPOPMALMOH-
HO-KOMITBIOTEPHBIX TE€XHOAOIMIA JeAeCcOOOPasHO MPOBOAUTD
UMEHHO B 5—9-x Kaaccax. DTO CBSI3aHO C Tem, YTO COAEp-
skaHune nHpopmatmkn B 10—11-x kaaccax, ¢ 0AHO cTOpO-
Hbl, 6oAee HACBILJEHHOE TEOPETUYECKUMM TOAOKEHUSIMMU,
SIBASIETCST 06001aIoIyUM AAST Kypca MHPOPMATUKM CPEAHUX
KAACCOB, a C APYIOM CTOpOHBbI, OOyueHne MHGOpPMATUKE B
10—11-x KAaccax MOAPA3YMEBAECT AOCTATOMHO YBEPEHHYIO
PpaboTy ¢ KOMIBIOTEPOM KAK CPEACTBOM ObydeHMs. Apyrumu
caoBamu, B 10—11-x Kaaccax y>ke HEKOTAQ 3aHUMATBCS U3Y-
YEHUEM TEKCTOBBIX M IpadUYecKmX PEAIKTOPOB, IAEKTPOH-
HBbIX TabAML U T.A., UMI YK€ HAAO TTOAB3OBAThCSI.

3BeyHbIit BOMPOC: CKOABKO BPEMEHU OTAABATb HA WH-
$OpMayMOHHBIE TEXHOAOTMM U CKOABKO Ha TEOPETUYECKYIO
uugopmaTuky?

Hecmorpst Ha pexomeHpayuu, BbipaBaemble Munucrep-
CTBOM OOpa3OBaHMsl 1O 3TOMY IIOROAY, KaXKABI YUMUTEAD
MHPOPMATUKI PEILAET 3TOT BOMPOC B COOTBETCTBUM C KOH-
KPETHBIMU YCAOBUSIMM M BO3MOXKHOCTSIMU: OCHaljeHUe Ka-
61HeTa MHGOPMATUKIN KOMIBIOTEPHOM TEXHUKOW, YPOBEHbD
LUKOABHMKOB 1 T.A. Ho B At06om cayuae Heo6x0AMMO BbIAe-
AUTb HECKOABKO Ba>KHBIX MOMEHTOB

1. Ilpu obyyeHnn Hambikam paboTBI Ha KOMITBIOTEpE

HEOOXOAMMO YAEASTb AOAXKHOE BHUMAaHUE OCBOCHMIO
A€CsITUNaAbLEeBOro Habopa TeKcTa Ha KaaBuartype (cm.
Aekyuio 3).

2. Ecant ecTb BO3MOXKHOCTb OPraHU3aUui MHTEIPUPOBAHHBIX

YPOKOB MAM ITPOCKTHOU AESITEABHOCTH, OCHOBAHHOI Ha
CBSI3U APYTUX NPEAMETHBIX obaacTeit ¢ MHPOpMATUKON,
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TO 3TOI1 BO3MO>KHOCTBIO HEOOXOAMMO MOAB30BaThC VimeH-
HO ITPM PELUEHUM 33A34 M3 APYTUX ITPEAMETHBIX ODAACTEN
BbIPabaThIBAIOTCS] OCO3HAHHBIE HABBIKM PabOTHI € KOMITBIO-
TEPOM M ITPOrPAMMHDBIMIU CPEACTBAMM.

3. OaHOt U3 nepBbIX MHPOPMALMOHHBIX TEXHOAOTUI SIRASI-
ercst mporpammupoBatue (06 3TOM He Haao 3a6biBath!).
O6yueHme IMPOrpamMMUpOBAHUIO HEAB3SI MCKAIOMATD U3 ITPO-
rpamm Kypcos uHbopmatmku 5—9-x kaaccoB Bo-mep-
BBIX, AASL LIKOABHUKOB CPEAHMX KAGCCOB CAOBO “ITporpam-
MUpOBaHUe” BCE €lye OCTAETCsl ITPUBAEKATEAbHBbIM. Bo-
BTOPbIX, CETOAHS CYLJECTBYIOT AOCTAaTOYHO pa3paboraH-
Hble MHTETPUPOBAHHbBIE CPEAbl ITPOrPAMMUPOBAHUS, B
KOTOPBIX IUIKOABHMKM CKOpee MpPOEKTUPYIOT, YeM 3aHU-
mazorest KoauposaHuem. Ocobo caeayeT oTMeTHTs 00yya-
I0Ly10 cpeay Aoro 1 cpesy OObeKTHO-OPUEHTUPOBAHHO-
IO IMPOEKTUPOBaHUs 1 MporpammimpoBatist CMOATOK.

O0beKTHO-OpUeHTUPOBAHHOE NPOEKTUPOBaHHe
(OO0N) n nporpammupoBanue

D10 HampaBaeHue oOyuyeHUs1 MHPOpPMaTHKE B LJeAOM, a He
AATOPUTMU3ALMI MHE ITPEACTABASIETCS] BEChMA MEPCTIEKTUBHBIM,
XOTs1 GBI TOTOMY, YTO OKPY>KAIOLYMIA HAC MUP YCTPOEH HA IPUH-
yunax OOIT. Ceppe3sHbIx B METOAMYECKOM IAaHe pa3paboToK,
AOBEAEHHBIX AO YPOBHS1 BOCITPOM3BOAMMOCTH, KPaiiHe MaAo.

Haa metoankoii obydennst OOIT paboraror: H.B. Maka-
posa [9, 5, 6, 7], A.C. Aecnesckuir [15, 16], 31oit Temoit
3aHMMaaach rpynna Aaexkcanapa l'enyesa (Teneps oH B Ka-
Haae), rpymna “Kyany-O6pas” (umu pacnpocTpansercs
Pycckuit CmoaTok).

O6beKTHO-MHPOPMAYNOHHAS KOHLENYUsl U3Y4eHUsl MH-
dopmatuxmu Gasupyercs Ha uaesx MHGOPMALUOHHOTIO TOA-
XOA2 K TMO3HAaHUIO OKPY>XKAIOLJEro MMUpa ¥ CUCTEMHOTO aHa-
AM3a, 2 TaKkoKe 6a30BBIX MOHATUI OOBEKTHO-OPUEHTUPOBAH-
HOTO MporpammupoBanust. B cucremuom noaxoae 6azorbimn
TIOHSATUSAMMU SIBASTIOTCS cucTeMa (06beKT), 3nemeHT (0OBEKT),
CBSI3U DTUMM K€ TIOHSATUSIMU TOAB3YIOTCSI U B OOBEKTHO-
OPUEHTUPOBAHHOM MPOrpamMmupoBaHunm (OOGBEKT, HACAEAO-
BaHMe, MHKATICYASIUS, TIOAUMOPU3M, MEPEAaYa COODLYEHMIA).

OAMH 13 BO3MO>KHBIX CalTOB, HA KOTOPOM MO>XHO HalTh
undopmaymio o metopuke npenopasanms OOI1, — http://
www.squeakland.org/. Caiit Toabko co3paeTcs, ero ceppes-
HbIi HEAOCTATOK — OH He pycuduLymMpoBaH, 1, BOOOLje roBo-
psl, Cpa3y U He SICHO, A€TKO AU CA€AaTb pycuuKayumio.

Apyroit cepbesHblii POEKT — obyyaroljas cucTema Ha
6a3e Cmoatoxa (http://LearningWorks.com/). 3ta cu-
CTema MOCTPOeHa Ha ObyuyeHnn nmporpammmposanuio B 3D
mupe. Pycckuit 1 OHa He 3HaeT, HO B €€ OCHOBE AECXKMUT
npodeccuoHaabHas cpeaa paspaborku VisualWorks, koro-
pyio pycuduymnpoBaTh MOXHO.

[Noae3nbiit matepuaa no meroanke obyyeruns OOIT moxx-
HO HaiiTh B AOKAapax koHpepeHymnin OOPSLA pasHbix AeT.

Hekotopbie acnekTbl METOAMKH MCNOAb30BaHUA
obyualoweit cpeabt Aoro

Ipoyecc BHeApeHus uHpopmaymnoHHsix TexHonrornin (UT)
B 00pa3oBaHMe MPOBOAUTCS B ITpeATIooxKeHnu, yto UT sonk-
HbI CYIJECTBEHHO PacLUMPUTh BO3MOXKHOCTM OOyYeHMs. 31O
MPEATIOAOXKEHME SIBUAOCH MOTUBayue co3aanus Aoro Cpe-
Aa Aoro 6baa co3paHa ¢ LeAbio OOyueHMsI aMepPUKaHCKMUX
LIKOABHUKOB MaTEMAaTUKE Ha UHBIX, OTAMYHBIX OT TPaAMLUOH-
HbIX, MPUHYUIAX NpeACTaBAeHUs nHPopmaymn.
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PasBuTue MpeACTaBAEHUSI 3HAHUIT MOXKHO PA3ACAUTb Ha
Tpu dasbi: dasy ceHCOpHO-MOTOpHOTO, Pasy dopmarbHOrO
1 $asy aKTUBHOTO TMPEACTaBAeHUs 3HaHui1. CyljecTayrolyue
06pa3oBaTeAbHbIE CTAHAAPTHl — OT LUKOABI AO YHUBEPCUTE-
Ta — MPEANOAATAIOT B OCHOBHOM UCTIOAb3OBAHUE METOAMK
$OPMAABHOTO MpeAcTaBaeHUs1 3HaHWt. Ho ¢ nosisaeHuem
KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX MPOrPAMM BIIEPBHIE CTAAO
BO3MOXXHBIM AKTUBHOE TPEACTABACHUE.

Kax Bcsikoe reHMaabHOe M300peTeHme, PasBUBAIOLAst CPEAR
AOro cTana MCTIOAB30BATBCSI HE TOABKO IO CBOEMY LJCACBOMY
HasHayeHuio (OGyyeHue MatemMaTuke), HO M B APYTUX MPCA-
METHBIX 06AACTSIX, U B MEPBYIO O4EPEAb B LIKOABHOM MHGOP-
maruxe. Haubonaee yacto Aoro ncrioansyercs B uHGOpMaTUKe
KaK $I3bIK MPOrPAMMMPOBAHMS TIPU M3Y4CHUMU PasAeAoB “Aa-
roputmusayus”, “@opmasusayus”, “Moaeanposarue”.

Aoporve Koareru, €cAM Bam HUKOTAQ HE MPUXOAMAOCH
paborath B 3TOM Obyyaroujeit Cpeae, TO HaMAUTE BpeMsl U
xotst 661 2—3 yaca nopaboraiite B Aoro, peluast npocTei-
e 3aaaun. Bol owyyTuTe azapr, “npocsetacHue’ npu Bbl-
TIOAHEHUMU A2)KE MPOCTENILNX 3aAa4. Bbl cToAKHeTech ¢ cu-
Tyayueil, KOTAQ OYEBUMAHAS 33Aa4a HE PEILAETCS ¢ XOAY U
HAAO 3aCTaBUTH cebst mocMoTpeTb Ha o6bekT “Yepenaika”
COBCEM € APYroil CTOPOHBI.

B cospemeHHOM cpeae AOTO MOXKHO OMEPUPOBATDH YIKe
MHOrMMI OBBeKTaMH, He ToabKo “Yepenawkoit”, ycTaHaBAM-
BATb B3AUMOACVCTBUE MEXAY HUMU. DTa CPeAd — elle OAMH
cnocob nosHaHust 06bekTHOrO mupa. CemeitcTBo Aoro passu-
Baetcst: ¢ nomoiybio Commeenius Logo A€t MOTYT UCCACAOBATD
npouecchl yuposoro onumcanus aenctsuit; Geomlund obec-
TMEYUBAET BO3MOXKHOCTh CO3AAHMSI MOACAM CUMMETPUYHBIX
OTHOLLUEHUI MEXAY MPCACTABACHMSIMU MHPOPMALUM, B HA-
LLIEM CAYYAE — MEXKAY TEKCTOM U pucyHkom; LogoWriter, co
CBOEN CMOCOBHOCTHIO AMHAMUYECKU MEPENUCHIBAThL TEKCThI
HPOLEAYP, MOACAMPYET AKTUBHYIO MPUPOAY MUCbMA; U3YHe-
HUE CBSI3U MEXKAY SI3HIKOM TPOrPAMMUPOBIHUS U PEAAbHBIM
mupom Haxoaut csoe mecto B LEGO Dacta Control Lab [8]

Tasera “Undopmamika” HEOAHOKPATHO MYBAMKOBAAD METO-
AMHELKUI MATEPUAA Ha 3Ty Temy, Harpumep, [19]. Kak Hamm-
cana B cBoeit crathe yuureas undopmaruicu ILB. Aykanusa: “Ypo-
KM € UCTIOABSOBAHUEM CpeAbl AOro — 310 ypoku paaocti’”.

HexkoTopsie acnekTbl MeToAnku chopmupoBanus
AA€KBaTHOTO NPEACTaBAEHUS O COBPEMEHHOM
MH(OPMALIMOHHON PeaAbHOCTH

LLIkoAbHAs1 MHPOPMATUKA, PAIBUBASICh U OTPA’XKasl B CBO-
€M COAEP’KaHUM MHOTME CTOPOHBI PeaAbHON MHPOpMayu-
OHHOM ACWUCTBUTEABHOCTU, MBITAECTCSI CTYMUTh CETOAHS Ha
“rnone” APyrux NMpEAMETHBIX OBAACTENM, TAKUX, KAK TCUXO-
AOTMS1, ITUKA, IOPUCTIPYACHLIUSL.

Hazo sin neneHanpaBJIeHHO Ha YPOKax WH(GOD-
MATHKH BECTH pasroBop 06 MHGOpPMaIMOHHOMN
6e30MACHOCTH JIMYHOCTH, O HOBBIX BO3MOXKHOC-
9 TAX Pa3BUTHA JUYHOCTH B MHGOPMAIMOHHOM
- ob1iecTBe, 0 HPAaBCTBEHHBIX TpeOGOBaHUAX WH-
¢opmanuoHHOro ofiiecTBa K JUYHOCTH U AD.?

B HEKOTOPBIX IIKOABHBIX YYEOHMKAX ITUM TEMAM YAEASIETCS!
y>Ke AOCTATOYHO MHOTO BHUMAHMA. OMEBMAHO, YTO 3T1 BOTIPO-
bl YPe3BbIYANMHO BXKHBL. Ho He MeHee 04eBMAHO, YTO AASt NTPO-
(ECCMOHAABHOTO M3AOXKEHUS ITPOOAEM HYIKEH OYEHb BHICOKMIA
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YPOBEHb BAZACHMSI, KAK MUHUMYM, OOLeit 1 BO3PACTHOM MCH-
XOAOTUEN, YMEHMsI OPUCHTUPOBATHCSI B COBPEMEHHOM IPa>KAAH-
CKOM, YTOAOBHOM M MHbIX KOaekcax. Tema “AndHocTs M MH-
¢dopMatIMOHHOE OBLJECTRO” CTOAb JKE BLKHA, KK 1 Tema “DKo-
AOTMSI U COBPEMEHHAsE PeanbHOCTD . CeroAHs! B MEAATOMMYECKMX
BY3ax HAYaAW TOTOBUTD MEAATOTOB-3KOAOIOB, TaK KAK Ha ObITO-
BOM YPOBHE BCKPBITH IPOOACMBI IKOAOTMU, MPUHLUITBI U MEXa-
HU3MbI TIPUPOAOTIOABIOBAHMSI HEBO3MOMKHO. YYUTEAB-3KOAOT
00s13aH OMEPUPOBATh TAKMMM TMOHSTUSIMM, KAK * AHTPOTIOLCHT-
puueckuin” 1 “GuoljeHTpUYeCKUi” TPUHLMITBL, “3KOAOTV3ALMST
1 T.i. He MeHee CAOXKHBIMU MOHSITUSIMU AOAXKEH OTEPUPOBATh
1 TIEAATOT, BCTYIAIONui B 00AacTh MHPOPMaLMOHHOM Besonac-
HOCTH, MHOOPMALIMOHHOM 3ALYUThI AMYHOCTU U T.A. HasepHoe,
CO BPEMEHEM TOSIBSITCS “MEAArOrM-MHGOPMALUOHLYMKYM, HY 2
CETOAHST KAUKABIN Y4UTEAb MHPOPMATUKU BOACH PELLATH, YTO U
B KaKkoM OObeMe PaccKasblBaTh MO 3TOM Teme, Aulib Obl 31O
6BIAO MTPOPECCHOHAABHO M HA TIOAb3Y YUCHUKAM.
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KomnuaaTop? 310 AOBOALHO NPOCTO!

E.A. Epemun,

IMpodorxerue. Havaro 6 Ne 40/2001

r. Nepmsb

Mhasa 2. MpepcraBneHue pa3nuYHbIX TUMOB AAHHBIX B A3biKe Mackanb

OTa raaBa JeAMKOM MOCBSIYAETCS! MPEACTABACHUIO B Ma-
MSITU KOMIBIOTEPA AAHHBIA Pa3AMYHBIX TUIOB si3bIKa Iac-
Kaab. [IpuBeaeHHas B Heit UHPOPMALMSI TIJATEABHO CBEPSI-
Aack ¢ opUUMAABHBIM PYKOBOACTBOM 10 [lackaaro ¢pupmer
Borland [16] w mposepsiaack 3xcnepumeHTaabHo. Mare-
PMaA SIBASIETCSI OTHOCUTEABHO CAMOCTOSITEABHBIM ¥ MOXKET
YUTATHCSI OTAEABHO OT OCTAAbHBIX [AaB. Takoi BapuaHT Mo-
JKET OBITh MOAC3CH TEM YUTATEASIM, KOTOPhIE HE 3aMHTepe-
COBaAUCH MAEEM ACMOKOMITMASITOPA, HO XOTeAU Obl GoAbLIe
y3HaTb O XpaHeHuun unpopmayuu B IBM, a Takke o pera-
asix pabotst INackaas ¢ AaHHBIMU.

Aast Tex, KTO a04eT IMPONTU BMECTE C dBTOPOM BECh He-
AETKMI MyTh Pa3paboTKM KOMIMASITOpPA, AAHHAs TAaBa Oy-
ACT MOAE€3HA BABOVIHE: Ha ee 6a3e OYAYT B AaABHENIIIEM CTPO-
UTBCSI BCE AATOPUTMMYECKIUE KOHCTPYKLUMU, HAMTPUMEP, OTle-
paTop npucBocHusl, JUKA for u T.A.

EctecTBeHHO, yTo HanboAblIee BHUMaHUE GYAET YA€ACHO
TemM TUIAM AAHHBIX, KOTOpble BYAYT peasn3oBaHBI B KOM-
nmuasitope “Komnac”, a umenHo: integer, boolean, char
M array, HO OYAYT OCBEIJaThCSI M APYTME TUITHI AQHHBIX.
Hanpumep, aBTOp HaaeeTcs, YTO YMTATEAM Y3HAIOT AOCTa-
TOYHO MHOTO HOBOTO M MHTEPECHOTO O TUIAX real, set,
MEPEYUCAEHUE U HEKOTOPBIX APYTHX.

B kayecTBe NOMOLYHMKA B U3YYEHUNM NPEACTABACHUS MH-
dopmayun B namstu IBM mb1 Bo3bMEM HECAOIKHYIO TTPO-
rpammy Ha si3bike Ilackaap, koTopylo Hasosem Data
Explorer — uccaepopateas undopmaygun. Ee noansiii, po-
CTaTOYHO KOPOTKUI TEKCT IMPUBOAUTCST HUKE.

program DataExplorer (input,output);
const Datalen = 2; {konunuecTBO Oanr}

type exp = integer; {uccrnenyement Twumn}
var s, o, i : integer; {paboune nepeMeHHHE }
e : exp; {uccnemyemas repeMeHHas)

function HexPrint (n integer) : string;
{BuBOO GaiiTa B 16-puMYyHOM npencTaBJIeHUN}

var d, j : integer; r : string[4];
{paboune nepeMeHHHe }
begin r := '';

for j := 1 to 2 do

begin d := n and $f;
{BEImenuTE nocnenHiol UMopPYy}

if d < 10 then r := chr(ord('0') + d) +
{lol..lgl}

else r := chr(ord('A') + d — 10) + «r;
{'A'..'F'"}
n := n shr 4
{nogroroBuTe cnenymouyio undpy}

end;

HexPrint := r

end;

* TToaHBIN ¢NUCOK AuTepaTypbl GbIA IIPUBEACH B NepBoi yactu ny6-
Aukayun — . Ne 40.

begin writeln; e := 1;

{npuoaTe 3HaYeHME MCCIeOyeMOM NEepeMeHHON’}
s := seg(e); o := ofs(e);
{nonyuuTe ampec nepeMeHHom B O3V}

for i := 0 to Datalen — 1 do
{HaneuaTaTr comepxumoe Datalen GaiT O3V}
writeln (HexPrint (mem[s : o + i]));
readln
end.

TekcT MOAPOGHO NMPOKOMMEHTUPOBAH, HO HECKOABKO
cA0B o NoBoAyY ycrpoiictsa Data Explorer see >xe caeayer
CKa3aTh.

YTOOBI UCCACAOBATh HEKOTOPBIN TUIT AAHHBIX, HEOOXOAMMO
BHECTU CBEAEHMSI O HEM B TEeKCT mporpammsl. KoHcranTta
Datalen M TUII exp OIPEACASIT Tpebyembiii pasMep namsTv U
MCCACAYEMBIN TUIT AQHHBIX. AOTIOAHUTEABHO NOTPebyeTCst 3aAa-
BaTh MHTEPECYIOLJeE BaC 3HAYEHUE MU3YYaeMON TICPEMEHHO e.

IMpumeuanne. Kasanoch 6bl, yAOOHee 3HaueHMe € BBOAMUTH C

KA2BUATYPBI, 4 HE UIMEHSTb KKABINA Pa3 ONepaTop
pucBoeHus1 B mporpamme. Ho aas mHormx Tunos
AAHHbBIX B I'lacxaAe BBOA C KAa.BMaTypbl sanpcu;eH.

INporpamma orrpeaensier aapec nepemerHon e B O3V (cer-
MEHT S ¥ CMEIYeHUe o) u MOOaNTHO BHIBOAMT Ha 3KPaH ee
copepkumoe. Aast BEIBOAa Ha 3kpaH Oaiita O3Y B 1ecTHaA-
LJaTEePUYHOM BUAE MUCTIOAB3yeTcst GYHKYMsl HexPrint.

Mmes Takoit AOBOABHO MOIHBIN MHCTPYMEHT UCCACAO-
Banusi, kak Data Explorer, mbi moskem cmero HaumHathb
MOAPOOHOE PacCMOTpPEHME TUIIOB AQHHBIX.

2.1. MNpeAcTaBAeHHe YUCAOBBIX AAHHbIX
B NMackaae: Tunbl INTEGER, REAL u Apyrue

Bcem m3BecTHO, yTo DBM nepBoHayaAbHO mpeAHa3Haya-
AaCh AAST O6PabOTKM TOABKO YMCAOBOVM MHPOpPMayUK, O YeEM
yOeAUTEABHO cnm.ereuémyer camo HasBanue. Heyamsureas-
HO, YTO YNCAOBBIE TUIIBI AAHHBIX TOSIBUAMCH B SI3bIKAX MPO-
FPAMMUPOBAHMS B MIEPBYIO OYEPEAb U K HACTOSILJEMY Bpe-
MEHM MPaKTUYECKU CTAHAAPTU3UPOBAAUCH.

Haubonaee “crapeimu’” SIBASIIOTCS YUCAOBBIE TUITHI integer
(yeanie) u real (BewyecrBeHHsbie). Haanune AByx 6aso-
BBIX TUIIOB YUCEA OOBSICHSIETCSI JEABIM PSIAOM TIPUYMH, TIPU-
4eM TO, YTO TAKOTO POAA AEACHUE CYLJECTBYET B MaTeMaTu-
K€, AAEKO He camoe raasHoe. [opaspo BaskHee, 4TO 06x0-
AMTBCsl Ha DBM TOABKO BeleCTBEHHBIMU YUCAAMU, OOBsI-
BUB LEABIE YaCTHBIM CAYYA€M, MPAKTUYECKU HEBO3MOKHO.
AeAo B TOM, 4TO 13-3a OIPaHMYEHHOCTM KOAMYECTBA Paspsi-
AOB BEIJECTBEHHBIC YMCA2 B MAILMHE HE MOTYT ObITh MpeA-
CTaBA€HBI a6COAIOTHO TOYHO B XxoAe AAMHHBIX BBIYMCAEHMI
3TO HEyAOOCTBO cTaHOBUTCS elye 6oaee 3amerno. Hampu-
mep, ecan 10 pa3s caoxxute 3Hauyenue 0,1, pesyabTaT OKa-
JKETCs1 4yTh-4yTh OTAMYHbIM oT 1. He Bepure? 3anyctute
Ha Typb6o I'lackase caeayioljyio nmporpammy:
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program paradox;
var x, y : real; i integer;
begin x := 1; y := 0;
for i ‘=1 to 10do y :=y + 0.1;
if x = y then writeln('x paBHO Yy')

else writeln('x He paBHO Vy');
writeln('pa3HocTh X M y paBHa ', X — y)
end.

Bor yBuAMTE, YTO X He paBHO y!

Takoe “noBeaeHMe” YUCEA AOCTATOYHO HEYAOOHO, Tak
KaK AASl MHOTUX OOBEKTOB KOAMYECTBO AOASKHO OBITh B TOY-
HOCTH geabIM (KaK TyT He BCITIOMHUTD U3BECTHBIN AETCKMIA
myAbTdUABM TIPO MOATOpa 3emaekomna'). Kpome Toro, Ta-
Kue 06beKThI ecTh 1 B camoit DBM — aapeca O3V, 3Have-
HUSI CYETYUKOB LUKAOB U HeKoTopsie Apyrue. Ecan aoba-
BUTb, YTO AASI XPAHEHUSI JEAOTO YMCAA TPEOYETCS B HECKOABKO
Pa3 MeHbILE MaMSITH, TO CTAHET MOHSITHO, MOYEMY LJEAOUMUC-
AEHHBIE TIEPEMEHHBIE B IIPOrPaMMax OOBIYHO MCIIOAB3YIOT-
Csl A2XKeE 4Yalye, YeM BEIeCTBEHHBIE.

Bce 310 BMecTe B3SITOE NMPUMBOAUT K TOMY, YTO integer u
real TapMOHMYHO YXKMBAIOTCS BO BCEX SI3BIKAX ITPOrRAMMM-
POBaHMs1, TOAOGHO GEABIM U YEPHBIM KAABMILIAM HA MTMaHUHO.

PaccmoTpeHue npeacTaBaeHus umcea yaAOGHee Hauyath C
6oaee mpocThiXx — yeablx. B A106071 KHUre no ycrpoiicTny
39BM (cm., Hampumep, [17, 18]) Bl moxkere mpouecTs,
YTO LJEABIE YMUCAA XPAHSTCSI B MAMSITU B ABOUYHOM BMAE, U
pa3obpaTb crocobbl NMEPEeBOAa AECSITUYHBIX YUCEA B ABOMY-
HYIO cUCTeMy U Haoboport. [ToaTomy 3pech MBI OrpaHMYUM-
Cs1 MPUMEPOM TIPEACTABACHUSI OTPULATEABHOTO YMCAL, YEMY
OBBIYHO YACASICTCSI TOPA3A0 MEHbBILE BHUMaHUSL.

AAs1 noAyueHMsT ABOMYHOTO KOAZ OTPULATEABHOTO Yncaa (B
AUTEPAType €ro OObIMHO HA3bIBAIOT AOTIOAHWUTEABHBIM KO-
AOM) HEOOXOAMMO BBITOAHUTD ABE HECAOXKHBIC ONEpayun:

1) unBepmupoBamv k00, T.e. 3aMEHUTb B HEM BCE €AU-
HUYHBIE Pa3psIAbI Ha HOAb M HaobOpOT;

2) K TMOAYYEHHOMY Pe3yAbTaTy npubabumv edunuigy.

[Tposepum cPopmyamnpoBaHHOE MPABMAO Ha ITPUMEPE YUC-
Aa 256.

Yucao 256,,= 0100,,= 0000 0001 0000 0000, npoun-
BepTUpyeM:

1111 1110 1111 1111

[TpubaBum 1 u ¢ yyerom nepeHoca B cTapiiue paspsiAbl

TOAYYMM!

1111 1111 0000 0000, = FFO0, = —256,,

PeKOMEHAYIO CAaMOCTOSITEABHO TIOBTOPUTB AQHHYIO IMPO-
UEAYPY AASI PE3YABTUMPYIOLJEro ABOMYHOrO Koaa. Ecam BhI
HUTA€ He OLINGeTech, TO MOAYYMUTE UCXOAHOE YUCAO, TaK
kak —(—256) = 256.

[Tpumepbl BHYTPEHHETO NMPEACTABAEHMS HEKOTOPBIX Xa-
PaKTEPHBIX YUCEA, 3aMUCAHHBIX B MIECTHAAJATEPUYHOM CU-
cTeme, npuBeAeHs! B TabA. 1. BHumareabHO 03HaKOMBTECH ©
Hell 1 0OpaTUTe BHMMAHUE HA CACAYIOLJUE MOMEHTHI:

e Tun integer 16-pa3psiaAHbIiA.

® AuamnasoH AOMYCTUMBIX 3HadeHuit ot — 32768 a0 32767.

o Crapuinii 3HaKOBBII1 OUT JEAOTO YMCAA BCETAQ YCTAHOB-
AeH B 1, ecAn 4ucAo oTpuyaTeabHOe, U COPOLLIEH, €CAM OHO
MOAO>KMTEABHOE UAM PABHO HYAIO.

e OrpuyaTeAbHble 3HaYEHUSI XPAHATCS B AOTIOAHMUTEAD-
HOM KOAE€.
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Ta6auya 1. ITpeacTraBaeHue umcea Tuna integer

Aecaruunoe | Maaamwmii | Crapuunit | BHyTpennee

4YUCAO GaiiT GaiiT NpeACTaBA€HHE
32767 FF 7F 7FFF
32766 FE 7F 7FFE
256 00 01 0100
255 FF 00 OOFF
2 02 00 0002
1 01 00 0001
0 00 00 0000
—1 FF FF FFFF
-2 FE FF FFFE
—255 01 FF FFO1
—256 00 FF FFOO
—32766 02 80 8002
—32767 01 80 8001
—32768 00 80 8000

e Kak caeACTBUE NpPeABIAYLero, aOCOAIOTHBIN KOA OTPU-
LJaTEABHBIX YUCEA 11O MEPE POCTA UX MOAYAS YMEHBIIAETCS
(cpasuure: —1, = FFFF . u —32767 = 8001,/).

o MAaaaumii 6aiT uyMcAa BCEraa pacCriOAOKEH B ma-
MATH paHblUe, YeM CTapiumii!

Ipumeuanue. Bo Bcex Tabamuyax npu 3anucu MOAHOTO NpeA-

CTaBACHMSA YucAa obpasyiolyue ero 6aitThl CTOAT
B MOPSAKE CTapLIUHCTBA, KAK 3TO NPUHATO B

. MaTEMATUKE, 2 HE B TOM MNOPAAKE, B KAKOM OHU
XpaHaTcs B onepatmBHoi namsatu! Hanpumep,
y koaa 7FFF 6Gaitr FF xpanurca nepseim, a2 32
Hum caeayer 7F.

IMomumo integer, B Typbo Ilackase cywectsyer He-
CKOABKO APYTMX JEAOYMCACHHBIX TUIIOB AQHHBIX: shortant,
longint, a TakXXe byte u word. Mx OCHOBHBIC XapaKTe-
PUCTMKY NpUBEAEHBI B TabA. 2.

Tabauya 2. LleaouncaeHHbIE TUITBI AAHHBIX

Twun poanusix | KoauyecTBo 6aiiT | AuanasoH 3HaueHMA

shortint 1 —128.. 127

byte 1 0..255

integer 2 —32768 ..32767

word 2 0..65535

longint 4 —2147483648 ..
2147483647

OcobeHHO Ba>kKHO, YTO TUIBI byte U word OTAMYAIOTCS
OT OCTAaABHBIX OTCYTCTBUEM OTPULATEABHBIX 3HauYeHUM Ta-
Ku€ TUIBI MPUHSTO Ha3biBaTh Ge33HaKoBbBIMHM. CpaBHUM
Hanpumep, integer 1 word. M3 Taba. 2 caeayer, 4To KO-
AMYECTBO AOMYCTUMBIX 3HAYEHMM AAsl 3TUX 16-paspsaHbIX
AAHHBIX OAMHAaKOBO, HO AMama3oH pa3auyeH. Kpome Toro,
PpasHoOe NpeACTaBAeHUE PacCMaTPUBAEMBIX TUITOB ITPUBOAUT
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K HEOAMHAaKOBOMY IMOPSAKY CACAOBaHMs LIECTHaALaTepHy-
HBIX KOAOB: CpaBHuTe Taba. 1 n 3.

Ta6auya 3.
IMpeacraBaeHue 6e33HaKOBBIX YnceA THna word

Aecsruunoe | Maaauwit | Crapumit | BuyTpennee
YUCAO GaitT 6aitT TpEACTaBAEHME
65535 FF FF FFFF
32769 01 80 8001
32768 00 80 8000
32767 FF 7F 7FFF

1 01 00 0001
0 00 00 0000

3aiimMeMcs Terepb BelyeCTBeHHbIMU Yncaamu. Kak uspect-
HO, UX TA2BHOE OTAMYME COCTOUT B HAAMYUM ABYX 4acTell —
JEAO!H U APOOHOWM, Pa3sAeAsieMBIX NMPU 3aIUCH 3arlsITON.
3ameTum, 4TO B aHTAOSI3BIYHBIX CTPaHaX B KaYeCTBE pasAe-
AMTEAS] TTPUHSITA TOYKA: UMEHHO Mo3Tomy B Ilackase uncao
“nioatopa” 6yaer Bhirasipetb Kak 1.5. y

Kak nepeiitu oT yeabix yucea K BeljecTBeHHbIM? Mox-
HO, Hanpumep, 3aPpUKCUPOBATh MOAOXKEHME 3ATIITON MEX-
AY ABYMS OITPEAGACHHBIMM COCEAHUMW DPa3psIAAMU — Ta-
KOM TOAXOA HOCUT Ha3BaHUe yuceA € PUKCUPOBaHHOWM
3anaTon. Peaausayus apudmeTnku B 3TOM Cayyae roAyya-
€TCs1 OYEHB IMPOCTONM, HO OHa OBAaA3eT CYIJeCTBEHHBIM He-
AOCTaTKOM — MaAbIM AUAITa30HOM AOMYCTUMBIX 3HaYEHMIL:
41cAa ¢ GOABIION LJEAON YacThIO, PABHO KaK M YMCAQ MHOTO
MEHDIIE EAMHUYBI, “‘He MOMeLaloTcsi” Ha GUKCUPOBAHHYIO
Pa3spsIAHYIO CETKY.

B kauecTBe GoAee yAOOHOTO pereHus CyljecTByeT aabTep-
HaTUBHBI CIOCOO MpeACTaBACHMSI
BEIJECTBEHHBIX YMCeA — C MAABAIO-
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HY10 om HYAR uudpy — B HalIEM NPUMEPe ITUM TpeboBa-
HUSM YAOBAETBOPUT TOABKO umncao 0,3 < 10°. Omucannoe
MPEACTABACHME YUCEA HA3bIBAETCSI HOPMAAM3OBAHHBIM U
SIBASIETCS €EAMHCTBEHHBIM. AI060O€ 4MCAO MOXKET OBITb ACTKO
HOPM3AU30BaHO.
Bce cka3aHHOE MO>KHO MTPUMEHSITD U K ABOMYHOV CHCTEME:
A= (M) - 2*% nmpuyem 1/2< M< 1.

Hanpumep: —3, = —0,11- 2" M= 0,11, u P= 10,.

ApudmeTuka ymceA ¢ NMAABAIOLYEN 3aMSTON OKA3BIBACTCS
3aMETHO CAOXKHEE, YeM ¢ PuKcMpoBaHHOM. Harrpumep, utobbi
CAO>KMTb AB2 TAKMX YUCAZ, TPEOYETCSI TPEABAPUTEABHO NTPU-
BECTM UX K IPEACTABACHMIO, KOTA2 00a IOpsiAKa pPaBHbI;
TaKyIo IPOLYEAYPY MPUHSTO Ha3bIBATh BHIPAaBHUBAHUEM I1O-
pfiAKOB. Kpome TOro, B pesyabTaTe CAOXKEHMS YacTO Hapy-
II2ETCsl HOPMaAU3ayusl, a 3Ha4YUT, HEODXOAMMO €€ BOCCTa-
HaBAUBaTb. TeM He MeEHee BbIYUCAMTEABHBIC MALUMHBI CO
BCEM 3TUM BEAMKOAEITHO YMEIOT aBTOMATUYECKM CITPABASITHCS,
Y MMEHHO TaKOW CHOCO6 AE€KUT B OCHOBe paboThI coBpe-
MEHHBIX KOMIIBIOTEPOB.

Kazaaock 651, T€nepb AOCTATOYHO BbISICHUTD, CKOABKO pa3psi-
AOB 1 KaK1€ OTBEACHDI ITOA MAHTUCCY U MOPSIAOK, U BCE CTAHET
Ha cBou mecta. Ho He TyT-10 68100! 3amycTus Data Explorer ¢
Datalen = 6 [16], noAyumm He COBCEM MOHSITHOE COACPIKM-
moe O3Y, npuseaeHHOe BO BTOpOI KOAOHKE Taba. 4.

Y1o6Bl paciumnpoBaTh MOAYYECHHBIE PE3yABTAaThi, HEOO-
XOAMMO K YK€ U3BECTHBIM HaM CBEACHUSIM O MAHTUCCE U
ropsiAke Ao6asuTth ewye Tpu [16]:

1) MOcKOABKY MEpBBIi Pa3psiA MAHTUCCHI ABOMYHOTO YMCAL
Bceraa paseH 1, ero mo>kHo He xpaHuts B O3Y, HO BoccTa-
HaBAMBATb IE€PEA BBINIOAHEHMEM onepayuii (Tak Ha3biBae-
mas “cKpbITas eAuHuya’ );

2) AAsL TOTO YTOOBI MOAYYMTH MCTMHHOE 3HaY€HUe Io-
PfIAKa HEOOXOAMMO U3 IIPOYUTAHHOTO 3HaYeHUs1 OTHATH 80, ;

3) ecan B KavecTBe mopsiaka xpaHutcst O, To maHTUCCa
To>Ke pasHa 0.

Ta6auna 4. IpeacraBreHue Yucea Tuna real

el 3ansaToi. OH OCHOBaH Ha TOM | Yucao Coaep>xumoe Moamdpuynporarnas Moauduuym popaHH b1
dakre, 4TO AIO6OE YnCcAO A B cucTe- o3y MaHTHCCa TOPSIAOK
M€ CYUCAEHUSI C OCHOBaHVEM () MOXK- 5 83 00 00 00 00 20 |20 00 ...00 » 0 A0 00 ...00 [83 — 80 =3
HO ”““CT’_B I(Tﬁ;-gﬂ 4 83 00 00 00 00 00 [00 00 ...00 — 0 80 00 ...00 [83 — 80=3
rae M Hasmsator Mam’ucwﬁ’ . 3 82 00 00 00 00 40 |40 00 ...00 — 0 CO 00 ...00 [82 — 80 =2
roKasateas crenenu P — mOpRA- 2 82 00 00 00 00 00 |00 00 ...00 — 0 80 00 ...00 [82 — 80 =2
KOM umcA2. AASL AGCATUYHO cUCTe- 1 81 00 00 00 00 00 |00 00 ...00 — 0 80 00 ...00 [81 — 80 =1
MBI 3TO BBITASIAMT OY€Hb TIPUBBIYHO, 0.75 | 800000000040 [4000...00 -0 CO 00 ...00 [80 — 80 =10
HANPUMED: 3apsA SACKTPOHA paseH | 0.5 | 8000 00 00 0000 [00 00 ..00 — 0 80 00...00 [80 — 80=0
—1,6-107" x, a cxopocts creta (5 T G63600 00 00 |00 00 .00 — 0 80 00 .. 00 |7F — 80 = —1
cocrasaser 3+ 10° m/c.

TlpeacTamseryie qucaa ¢ maasaio- 0 00 00 00 00 00 00 [00 00 ... 00 0
weit sansToit He ssasercs eaun- | —0.25 | 7F 0000 00 00 80 80 00 ..00 — 180 00...00 [7F — 80= —1
CTBEHHBIM: —0.5 | 800000000080 [8000..00 —18000..00 [80 — 80=0

3-108=30-10" = —0.75 | 80 00 00 00 00 CO [CO 00 ..00 — 1CO 00 ...00 [80 — 80=0

=03-10=0,03-10° = ... —1 810000000080 |80 00 ...00 — 1 80 00 ...00 |81 — 80 =1
[Mo3TOMY ACrOBOPMAMCH AASL BbiAe- | —2 82 0000 00 00 80 |80 00 ...00 — 1 80 00 .00 [82 — 80=2
A€HWUsI EAMHCTBEHHOIO BapuaHTa 3a- | _3 8200 00 00 00 CO [CO 00 ...00 — 1CO 00 ...00 |82 — 80=2
TIMCH YNCAZ CHMTATB, YTO MAHTHUCCA [T 4 8300000000 80 [8000..00 — 1 80 00 ...00 |83 — 80 =3
bcez0a uenvuse edunuypr, a ee | T G TAT 00 00 = 1A0 00 .00 |83 — 80=3
MEPBBIN PA3PsIA COAEPIKUT OMAUY-
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Y10o0BI Pa3obpaThCs BO BCEX 3TUX CAOXKHOCTSIX, BO3bMEM
AASL TIpUMEpPa YMCAO 5 U3 MepBOi CTpoku Tabauyst. Ero
MEPBBI 6T XPaHUT 3aKOAUPOBAHHOE 3HAYEHUE MOPSIAKA.
Herpyato Buaets, yto P = 83 — 80 = 3. OcraBumecs
6aiiTel MaHTMCCH pacimdpoBaTh HECKOABKO caokHee. C
y4eTom TOro, 4yTo Maaslme Gaitel aexkxat B O3Y panbiue
(4ucao xpaHuTcs “3apom Hamepea”), MoAydUMm

20 00 00 00 00,, = 0010 0..0 0000,.
~——
32
CpaBHUB C YUCAOM —5, YBUAMM, YTO CTapLImMii paspsip
3HAKOBBIN: B Hallem cayyae oH paseH 0, Tak kak 5 > O.
CobcTBeHHO Ha MaHTHUCCY Oe3 3HaKa OCTaeTCs

010 0...0 0000
~——
32
Hakoney, BOCCTaHOBUB “CKPBITYIO €AMHULY’, OKOHYa-
TEABHO MOAYYMM 3HAYEHUE MAHTUCCHL

M= 0,1010 0...0 0000.
2
[Mockoabky P = 3, paciumdpoBbiBacMOe YHUCAO MMEET
OKOHYaTEABHBI BUA:
101,0 ~0—,-40 0000, = 5,0,,.
32
Ob6paTture Tak>ke BHUMAHME HA TO, YTO OTPULIATEABHAs
MaHTMCCA He MPeobpasyeTcsi B AOMMOAHUTEABHBIN KOA, TMO-
3TOMYy OHa OTAMYAETCS OT TAKOBOWM AASl TTOAOXKUTEABHOTO
41CAQ TOABKO B 3HAKOBOM Pa3psiA€.
3aBepllast pasroBOp O MPEACTABACHMY BEIJECTBEHHBIX YM-
cea B [lackaae, OTMETUM, YTO B COBPEMEHHBIX €IO BEPCUSX
€CTb ellje HECKOABKO TaKMUX TUTIOB AAHHBIX: single, double,
extended 1 comp. Mx OCHOBHBIE XapaKTEPUCTUKY MPUBE-
AeHbI B TabA. 5 (o aaunbiM [16]).

Tabauya 5. BewyecTBeHHbIE THUIIBI AAHHBIX

Turnt Awmamnason Yucao |Pasmep
3Havaigux | (6aiT)
yubp
real 29-10-%—1,7-10% 11—12 6
single 1,5-10-%4—-3,4-10% 7—8 4
double 50-103%—1,7- 10 15—16 8
extended (3,4-10—2—1,1 - 10%* 19—20 10
63 63
comp (:29,215 110'1'8.2. 9.2- iom) 19—20 1 8

HasepHoe, BbI yoke U3PSAHO YTOMAEHBI TEXHUYECKUMU Ae-
TaASIMU U He 3aXOTUTe Pasbuparbcsl B TOHKOCTSIX HOBBIX BE-
LJECTBEHHBIX TUIIOB AZHHBIX. XOpOLUO, MBI He 6yacM MX 06-
CyXaaTh. [103BOAIO cebe TOABKO B 3aKAIOYEHME COCAATBCS HA
KHUTY O CAMO¥ COBPEMEHHOM BEPCHM KOMITMASITOPA C SI3bIKA
Mackaab — Delphi [21]. Delphi ne aomyckaer craporo tmna
€ MA2BAIOIYel! TOYKOM real B KAYECTBE TUITA OMyOAMKOBAaH-
HOTO CBOWCTBAa. BBl AOAKHBI MCIIOAB30OBATh HOBBIE€ TWUITHL:
single, double, extended, comp 1AM currency. Onepa-
LUK HaA 3HAYEHUSIMM 3TUX TUIOB BBITIOAHSIIOTCS! C TIOMOLJBIO
compoLeccopa, YTO AEAAET UX 6oaee 3PPEeKTUBHBIMU TIO CPaB-
HEHMIO ¢ real Real CYLJECTBYET TOABKO AASI OOpaTHOM co-
BMECTUMOCTHM € TIPEABIAYIYMMU Bepcusimu si3bika [lackaa.

Takmum ob6pasom, MBI PacCMOTPEAU MPEACTABACHUE pas-
AMYHBIX YUCAOBBIX AaHHbIX B DBM. ABTOp Haaeetcs, yTO
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Tenepb Bbl MOHSIAM, KaKas GOAbLIas pa3HULA CYLJeCTByeT
MEXAY BHYTPEHHUM IIPEACTABACHMEM LICAOTO YucAa 2
BewyecTBeHHOTO 2.0. [103TOMy YAMBUTEABHBIM CKOPEEe AOAXK-
HO GBITB He TO, YTO AASI Mpeobpa3oBaHus U3 real B integer
UCITOAB3YIOTCS CrieljuaAbHble QYHKMU trunc () M round ()
a To, yTo TaKkue GpyHKyuu omcymcribyiom ars o6paTHOTO
MEPEBOAA: YYUTHIBAsSI OAHO3HAYHOCTD MEPEBOAA U3 integer
B real, Typbo INackaap “B nopsiAke UCKAIOYEHUS” BBITIOA-
HSIET 3TOT MEPEBOA ABTOMATUYECKU.

)

Taxum obpasom, npeactasaeHne B DBM ucropu-
YECKM CAMOTO TIEPBOTO BAa MHGOPMALUM — YUCAO-
BOro — 6a3mpyeTcsi Ha CACAYIOIYUX MPUHLUIIAX:

o CyljecTBYIOT ABA OCHOBHBIX BUAQ YUCEA — ILje-
ABIE€ U BELJECTBEHHBIC; UX BHYTPEHHEE MPEACTABAE-
HUEe Pa3sAMyHO.

e [ Jeable yncaa HanboAaee PaCTIPOCTPAHEHHOTO TUIA
integer 3aHumaior 16 ABOMYHBIX pa3psiaoB. OHu
UMEIOT 3HaK, KOTOPHI1 KOAMPYETCS B CTapLieM U3
HUX IO CACAYIOLJEMY MPABUAY: AASI OTPULJATEABHOTO
YncAa 3HAKOBBIN Paspsip YCTAHOBACH B 1, B mpoTuB-
HOM cayyae oH paseH 0.

e AAst XpaHeHUs] OTPMLJATEABHBIX 3HAYEHUI Lje-
ABIX YUCEA UCTIOAB3YETCSI AOTIOAHUTEABHBIM KOA (Bce
PaspsiABl IPOMHBEPTUPOBAHBI U K TOAYYEHHOMY pe-
3yAbTaTy npubasaena 1).

® Maaaiume 6aiiTel B MHOTOOaMTOBOM YUCAE UMeE-
IOT MEHBILUMUM AAPEC, YEM CTapLIne.

o CylyecTByeT HECKOABKO PA3HOBUAHOCTEN LEABIX
ynceA. OHKU 3aHMMAIOT B MAMSTU Pa3AMYHBIN O0BEM
U, CAEAOBAaTEABHO, MMEIOT Pa3sAMYHBINA AMAMA30H AO-
MyCTUMBIX 3Ha4eHuit. HekoTopsle TUIBI Jeablx yncea,
Takue, Kak byte u word, MOTyT NMPUHMMATDH TOABKO
HEOTPULATEABHBIC 3HAYEHUS], T.€. HE MMEIOT 3HaKa

o AAsi BelyeCTBEHHBIX YMCEA UCTIOAB3YETCS CIIelu-
aABHBIN CIIOCOD MPEACTABACHUSI — ¢ MAaBalolyet 3a-
naTroi. YucAo mpu 3TOM COCTOUT U3 ABYX 4acTeir:
Manmuccot, pa3psAHOCTb KOTOPOI! OITPEAEASIET TOY-
HOCTb MTPEACTABACHUS YUCEA, U NOPAJKA, OT pa3mepa
KOTOPOTO 3aBUCUT AUATIA30H AOMYCTUMBIX 3HAYCHUIA.

o CylyecTByeT MHO>KECTBO BAPUAHTOR 3aITMCK YMCAQ
C UCIIOAB30BAHMEM MAHTUCCHI U TOpsIAKA. AAsi OAHO-
3HaYHOTO OnpeAeAeHUst GOPMBI 3aMUCH BBOAUTCS IO~
HSITHE HOPMAAM3OBAHHOTO YMCAQ: MAHTIUCCA TAKOTO YUCAZ
menbiue 1, a nepsas yudpa ee ApobHOM YacTH OTAMYHA
ot Hyasl. MaHTICca HOPMAAM3OBAHHOTO ABOMYHOTO YUCAA
BCETA2 HAXOAUTCSI B AuanasoHe ot 1/2 ao 1.

e IMpakTuyeckoe NPEeACTABACHME BELJECTBEHHBIX
yucea B IBM ucrnioansyer elje HECKOABKO AOTIOAHU-
TeAbHbIX mpaBua. Hanpumep, nepsas yudpa man-
TUCCHI, KOTOPasi AASI HOPMAAM3OBAHHOIO YUCAA BCe-
raa pasHa 1, B mamsTp He 3armcbiBaeTcst (Tak Hasbl-
BaeMasl CKPBITasl EAMHULA).

e B cospemennbix Bepcusix IMackaas cyujecrsyer
HECKOABKO Pa3HOBUAHOCTEM BELJECTBEHHBIX YUCEA, OT-
AWYAIOIYUXCSL PASMEPOM MAHTUCCHI U TTopsiAka. Han-
6oace YaCTO UCTIOAB3yeMBINt U3 HUX — TUN real
COAEPKAIYUit OAHODAMTOBBIN MOPSAAOK U NATMOAN-
TOBYIO MaHTUCCy (T.€. Beero 6 6anr). Tumn real ss-
ASI€TCSl YCTAPEBLIUM, MTOITOMY B AUTEPAType peKo-
MEHAYETCS UCTIOAB30BaTh GOAGE COBPEMEHHBIE TUITHI
BELYECTBEHHBIX YUCEA.
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e [M3-3a pasamumsi BO BHYTPEHHEM
MPEACTABAGHMM AAsI TIEPEBOAA YMCEA M3
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Ta6aunza 6 TIlpeacraBacHue craHAapTHBIX ASCII-cumBoaon

(™un char)

BELJECTBEHHOW POPMBI MMPEACTABACHMS B oli1l2l3lalslelzl8lolalslclolelcr
LEAOUUCACHHYIO UCTIOABSYIOTCS CIeUab- T . : -
Hble yHKyun. OGpaTHEBIN nepexop B mo- ? & () N il R
PSIAKE UCKAIOYE€HMs TTpou3BoamTcsiapro- | 3 | 0 1) 213141 5]6 | 7|18]9) :|i|<|=]>]7?
MaTHYeLKn. 4|e|a|B|c|D|E|F|{G|H|I|J|K|L|[M|N]|O
S|PlQlR|s|T|lU|lVv|w]|X|Y|2Z| [|N|[I]~]_
2 2. CUMBOABHbIE U TEKCTOBbIE 6| ‘|alblclaleltlaglnlils|x|1|n]|n]o
AaHHble: Tun CHAR u ero AaabHeiiwee 7 plalclslclulv|w|x|ylz]| (| 1 [1]~
pa3sutue B OoAee NO3AHUX BepCUsiX o
IMpumep: koa 52, coorrerctryer “R”.

Mackaan

Bo BpemeHa cospanms Iackaas obpaboTka TekcTOBOM
nHpopmaymm Ha OBM AeAara TOABKO camble MIEPRbIe LIATH.
[Toaromy H.Bupr 3aA05k1a B MEPBOHAYAABHYIO BEPCUIO SI3bIKA
€AVMHCTBCHHBII TUIT AQHHBIX — char, MPeAHA3HAYCHHBIN
AASL XPAaHEHUSI OTACABHO B3SITOTO CMMBOAA. TEKCT, SABASIO-
IJUICST COBOKYITHOCTBIO CMMBOAOB, MOXKET OBITh TOAYYEH
nyTeM CO3AaHUsI MaccuBa tuna char (0 Maccupax peds
noiaer B 1. 2.5). ‘

CTpemMUTEABHOE YBeAMYEHNE KOAMYECTBA 3aAa4 obpaboT-
Ku TeKcToB Ha DBM mnpuBero x cosaanHmio HOBbIX, Ooace
YAOGHBIX TUIIOB AQHHBIX, HaNpuMmep, string. C Toukn 3pe-
HUSI AAKOHWMYHOCTU SI3bIKA2 3TU TUIIBI SIBASIOTCSI M30BITOY-
HBIMM, ITOCKOABKY A100as 33pa4a 0OpaboTKM TeKCTa Mo-TIpeX-
HEMY MOXKET OBITb PeaAn3oBaHa B pamkax char. OpHAKO ¢
HOBBIMM THIIAMM AAHHBIX PELUCHUE TMOAYYAETCS! TOPA3AO
KOpo4e 1 HarasipHee. VIMEHHO MO3TOMy ceidac yoke TPYAHO
MPEACTABUTD, YTO KOTAQ-TO B [Tackase He Gbir0 THIA string!

PaccmoTpenme NpUHYMIIOB XPaHEHMSsI TEKCTOBBIX AAHHBIX
B namst OBM yeaecoobpa3HO Ha4yaThb MMEHHO ¢ TuMa char,
3HAYEHMEM KOTOPOTO SIBASIETCSI OAMHO4HBIM cMBOA. CacayeT
MMETD B BUAY, YTO K YMCAY CUMBOAOB IIPMHAAAEIKAT HE TOAb-
KO OykBbi (3arAaBHBIE MAM CTPOYHBIE, AATUHCKUE MAM PyC-
cKume ), HO 1 4npsbl, 3HAKN MPEMUMHAHMS], CICYCUMBOABI TUIIA
“=", (", “&” u .. u paxe (obpatute ocoboe BHUMA-
Hue!) npobeabl mexxay caosamm. Aa, He yAMBASIATECH: TyC-
TOE MECTO B TEKCTE TOXKE AOAKHO MMETDb CBOe 00O3HAUCHME.

Kas>kAbIil CUMBOA APaHUTCS B BUAE ABOMYHOTO KOAQ, KO-
TOPBIi SIBASIETCSI HOMEPOM CMMBOAA. MOXKHO ¢Ka3aTh, YTO
KOMIBIOTEP MMEET COOCTBEHHBINM aAQaBUT, rae Bech Habop
CUMBOAOB CTpPOro yrnopsiaodeH. KoanyecTBo cMBOAOB B aa-
JaBuTe TECHO CBSI3aHO C ABOMYHBIM MPEACTABACHUEM U PaB-
Hsietcst 28 = 256. VIHpIMM CAOBaMU Ka>KADINt CUMBOA BCe-
rAa Koaupyetcst 8 6Gutamu, T.€. 33HMMAET POBHO OAMH baiiT.

Kax BupmTe, xpaHurcs He HadepTaHue OGykBbl, a ee HO-
mep. VIMEHHO O 3TOMY HOMEPY BOCTTPOU3BOAUTCS BUA CUM-
BOAQ Ha DKPAHE AMCTIA€Sl MAM Ha Gymare.

Hauboaee crabuarHoe noaoskenne B ardarutax Bcex 9BM
3aHMMAIOT AATUMHCKME OYKBBI, JUPPhI U HEKOTOPbIC CIICLU-
AABHBIE 3HAKM. DTO CBSI3AHO C CYLJECTBOBAHUEM ME>KAYHA-
poatoro cranaapra ASCIl (American Standard Code for
Information Interchange — AmepuKaHCKuit CTAaHAAPTHbIN
KOA aast 0bMeHa nHpopmaymein). Pycckme ske 6yKBb He cTaH-
AAPTU3UPOBAHBI M MOTYT UMETh PA3AMYHYIO KOAUPOBKY.

Hike B kayecTBe nmpumepa npuBOAMTCS TabAMLJA CTAH-
AapTHON YacTn aadasnuta IBM — cumBOABI ¢ 1IecTHaAla-
TepuaHpimn kopamu ¢ 20 ao 7F.

Heabss Takske nmpoiiTu MmO elye OAHOrO MHTEPECHOTO
daKTa: KaXKABI CMMBOA TEKCTa MMEET CBOM YMCAOBOI KOA,
HO HE Ka>KAOMY KOAY COOTBETCTBYET OTOOpa’kaemblin Ha
3KpaHe CMMBOA. Pedb MAECT O Cy1jecTBOBAHMM TaK Ha3bIBaE-
MBIX YITPaBASIIOIJUX KOAOB, BEAUYMHA KOTOPHIX MEHBLLE
wecTHapyatepuuHoro uncaa 20 (1.e. 32 B AecsTuyHOM Cn-
cTeme cumcAeHms ). Tlpn MoAyyeHUM 3TUX KOAOB BHELLHME
YCTPOUCTBA YaCTO HE M300pa>kaloT Kakou-AUOO CMMBOA, a
BHIIIOAHSIIOT T€ WAM WHbIE YNPaBASIOLjME AeUCTBus. Tak,
koA 07 BbI3bIBaeT NMOAQYY CTAHAAPTHOTO 3BYKOBOTO CMIHAAa,
a koA 0C — ounctky akpana. Ocobyio poAb UrpaioT KOAbI
OA (nepe6od cmpoxu, obosnayaembiin yacto LF) u 0D
(6036pam xapemxu — CR). I'lepBbiit BbI3bIBaCT NMEpeme-
LJEHUE B CACAYIOIYYIO CTPOKY Oe3 M3MEHEHMsl mo3nyun, a
BTOPOM — Ha Ha4dAO Tekyljein cTpoku. Takum obpasom,
AASI TIEPEXOAA HA HAYaAO HOBO CTPOKM TpebytoTest 06a KoAa,
1 B AOGOM TeKcTe 3Ta “Hepa3sAyyHas napa’ KOAOB XPaHUT-
€51 IOCAE€ Ka>XKAOW CTPOKM

OGpaTim BHUMaHME YUTATEAS HA TO, YTO HA3BaHUsl “BO3-
BpAT KapeTku M “MepeBoa CTPOKn~ MMEIOT MCTOPUYECKOe
MPOUCXOXKACHUE M CBSI3AHBI ¢ YCTPOMCTBOM MULIYIJEN Ma-
LIMHKH.

PaccmaTpuBaembiit TUIT AAHHBIX char “TIO BHYTpeHHEMY
YCTPOUMCTRY SIBASIETCSI YUCAOM, HO B TO XK€ BPEMS AASL €10
npeobpasoBaHms B YMCAO MCIIOAB3YETCS CTiendabHast GyHK-
yusa ord (). Apyras ¢yHKyMsi — chr () CAYXUT Ara 0b-
paTHOro mpeobpasoBaHMUsl YMCAd B CUMBOA.

B nacrosigee Bpems ctaHpapt ASCII HaunHaeT noctenen-
HO BBITECHSITHCSI HOBBIM ME>KAYHAPOAHBIM CTAHAAPTOM —
UNICODE. CuMROA B 3TOM CTaHAQPTE KOAUPYETCSI YK He
OAHUM, a AByMs1 GaliTamMin: OAMH M3 HUX MO-MIPE>KHEMY OIpe-
ACASIET HOMEP CMMBOAA B aAQaBUTE, a APYTOi XPAHUT HOMEP
camoro aadaBuTa B CTAHAAPTHOM crincke aadasuron. Kax-
ABIVA SI3BIK, HAITPUMED PYCCKUIM UAM TPEYECKUI, UMEET B 3TOM
CIUCKE CBOIO CTPAHMYKY C BIIOAHE OIPEACACHHBIM HOMEPOM.
HexoTophim CAOXKHBIM 513BIKAM TUIIA SITOHCKOTO BBIACASICT-
€51 HECKOABKO dAQABUTHBIX CTPaHUL.

IMpumenenne UNICODE nosBoasieT A€TKO BKAIOYATH B
TEKCT CUMBOABI M3 CAMBIX Pa3HOOOPA3HBIX s13bIKOB. MHOTME
COBPEMEHHBIE ITPOIrPAMMHBIE TIPOAYKTBI, HATIPUMED TOCACA-
HUE BepcuM onepaynoHHon cuctembl Windows uan s3bik
MPOrPamMMMPOBAHMSI Java, y3Ke BKAIOYAIOT B ce0s moasepiK-
Ky UNICODE. K coxxaaeHuio, I'Tackaab oka He COACP)KUT
TUIIOB AaHHBIX, paccymTaHHbix HAa UNICODE

OnvcaHHbIl BblLLIE TUIT char IMPEAHA3HAYCH AASI XPAHEHMs
OTAECABHOTO CMMBOAA, YTO AJACKO He BCeraa yAoOHo. Floaromy B
Goaee mosaHMX Bepeusix [Tackaas MOSIBUACS HOBBIN BUA AQHHBIX
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AASL XpaHEHWs1 TeKCTa — straing (CTpoka). 3HaueHuem 3roro
TUIMA MOXKET CAY>KUTb TEKCTOBAsI CTPOKA C MAKCUMAABHOMN AAW-
HO1 255 cmMBOAOB. AOCTOMHCTBAMYU String SIBASIETCS TO, YTO
B OAHOM NEPEMEHHOM XPAHUTCS LJeAast CTPOKA M, CAMOE TAaB-
. HOe, umeeTcst GoAbILION Habop YAOOHBIX ITpoLeAyp M GyHKUM
Anst 0OpaboTKM HaxoasILJerocst B Heit Tekcra. MoskHO, Harmpu-
Me], BCTaBUTh TEKCT B 33AAHHOE MECTO CTPOKM MAM, HA06OPOT,
YAAAUTB €10, CKOMUPOBATD YacTh CTPOKU B APYTYIO TEPEeMEH-
HYI0, OCYLJECTBUTb TIOUCK 33AAHHOIO OOpasya B CTPOKE U T.A.
[Toa Ka’kAyI0 CTPOKOBYIO MepemeHHyIo Kommuasitop [Mac-
KaAsl OTBOAUT OMPEAEACHHOE MECTO B MAMSITH, U ITO 33AAET
€€ MaKCMMAaABHO BO3MO>KHYIO AamHy. Hanpumep, onmcanue

var s : string([9];

sapesepsupyer B O3V 10 6aitr noa 9 cumposos. Yacto Ha-
YMHAIOLJMUE IPOrPAMMMCTBI HUYETO HE YKA3bIBAIOT IMOCAE
string — B 3TOM CAy4Yae CO3A2ETCS CTPOKA C MaKCUMAAb-
HO BO3MO>KHOM AAMHOM 255.

PeaAbHO He BCSl OTBEAEHHAS! MAMSITb MOXKET GBITD 3aIIOAHe-
Ha TEKCTOBbIM 3HAYEHMEM, TO3TOMY CYLYECTBYET IOHSTUE
mexywseii daunvt crpokn. OHa pasHa PakTHHECKOMY KOAM-
YECTBY CUMBOAOB M OTPEAEASIETCSI € TIOMOLYBIO CTIEUAABHOM
dynkyum length () . Tekylyas AAMHA CTPOKM BCETAQ XPAHUT-
Csl B €¢ AOTIOAHUTEABHOM HYACBOM GaiiTe; MMEHHO TO3TOMY
crpoka 6oaee 255 CMMBOAOB MPUHLUITMAABHO HEBO3MOXKHA. B
Ka4ecTBe mpumepa Ha puc. 2.1 mokasaHa cTpokoBasl mepe-
MEHHasl S, CO3AAHHAS TIO MTPUBEACHHOMY YYTb BBIILIE OIMCA-
Huto. B Helt HaxoanTCs TekeT u3 4 6ykB "Text", a Gautsl ¢
5-ro no 9-i B HACTOSILYMI MOMEHT HE UCTIOAB3YIOTCSL.

4 T e x t
o 1+ 2 3 4 5 6 7 8 9

Puc. 2.1. Tun paHHBIX string[9]

AAst TeX KOMY HEAOCTATOMHO B TEKCTE MMETD 255 CMBOAOB,
Borland Pascal npeaocrarasier ciegmanbHbiin Moayab Strings,
KOTOPbIi TIOAAEPYKMBAET PaboTy ¢ TaK Ha3bIBAEMBIMU CTPOKA-
MM C HyAb-OKOHYaHMeM. B Hux GaitT AanHBI OTCYTCTBYeT, A
KOHELJ CTPOKU OIPEACASIETCS1 TIOAOYKEHUEM CITELUAABHOTO HYAb-
cumBoaa chr (0) . [TpuHLyUIMaAbHbIE OrpaHUYEeHUs HA AAM-
Hy TaKO# CTPOKM OTCYTCTBYIOT, HO 16-6utHas apxutekTypa
MS-DOS ycraHapauBaeT BepxHuit peaea B 65 535 cumsonos.

OTMETHM, YTO CTPOKM C HYAb-OKOHYAHMEM LIMPOKO UC-
noas3ytorcst B Windows, Hanmpumep, AAs XpaHeHus myTeit
AUCKOBBIX $aiinoB.

B aemoncTpaynonHom Kommnuastope “Kommac” wus
TEKCTOBBIX TUITOB AQHHBIX GYAET PeaAn3oBaH TOABKO char.
AAsl Ayyllero nmoHMmaHusi o6paboTKM TEKCTOB B HEM MBI
coBeTyem O6SI3aTEABHO BHUMATEABHO TTPOYMTATh PA3AEA, MO-
CBSILJEHHBI MACCUBaM.

)Y

[ToaBeaem uTOr CKazsaHHOMY O TUMax AaHHbIX [ac-
KaAsl MPEAHA3HAYEHHBIX AASL PaBOTHI C TEKCTAMM.

o Ax000i1 cmBoA 3aHMMaeT B namsit OBM 1 Gairr.
OTCIoAd CACAYET, YTO KKABIN KOMIIBIOTEP UMEET CUM-
BOABHBIN HAa6OP 13 256 cUMBOAOB (CMMBOABI, KOABI KO-
TOPBIX MEHBLLE ASCSTUYHOIO YMcAa 32, 4acTo He UMEIoT
BUAMMOTO M300paskeHUs1 M HA3BIBAIOTCS YITPABASIOLYM-
mn). Uudpsi, aamurckue Gykse 1 crieyuabHble CUMBO-
AbI CTAHAAPTM3UPOBAHBI U He 3aBUCAT OT Tura OBM.

e KaaccMyeckm TUIIOM CMMBOABHBIX AQHHBIX B
[Mackase sBAsiercs char, 3HaYeHHEM KOTOPOrO MO-
eT ObITh OAMH-€AUHCTBEHHBI CUMBOA ’
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e B Typ6o Ilackase BBeAeH elje OAMH YAOGHBIN
TUIT AQHHBIX AASI XPAHEHUSI JEAO CTPOKM TEKCTa —
string. MakcumaabHasi AAMHA CTPOKM AASl TUIIA
string He MoXeT npesbiuars 255 cumporos. Te-
Kywjasi (PeasbHO UCTIOAb3yeMas) AAMHA XPaHMUTCS B
HYAEBOM 0aiiTe 3HaYEHUs! CTPOKOBOW IEPEMEHHOMN.

o B HacTosILee BpeMsT TPOMCXOAMUT TTOCTETIEHHBIM
MEPEXOA OT OAHODAMTOBOTrO MPEACTABAEHMSI CUMBO-
A0B K AByx6aitropomy — cranaapt UNICODE. IMac-
KaAb TIOKa HE MMEET CUMBOABHBIX TUIIOB AQHHBIX,
npeAHasHaYeHHBIX AAs opaepikkn UNICODE.

2.3. Aornyeckue AaHHbie: Tun BOOLEAN

ByaeBckue mepemeHHble, HA3BAHHBIE TAK B YECTb M3BECT-
Horo marematuka A.Byas, mmpoxo ucnoassyiorcs B Ilac-
KaAe AASl XPAHEHWUST PE3YABTATOB TEX MAU MHBIX AOTMYECKMX
AeUCTBMIt. AASL 3TOTO TUIA AQHHBIX BO3MOJKHBI BCETO ABA
3Ha4YeHUs!, KOTOpbIE MPUHATO 0bO3Ha4aTh true u false.

HecmoTpst Ha TO, YTO AASL KOAMPOBAHMS ABYX 3HaYE€HMit
XBaTMAO GBI OAHOro 6uTa, KaXkaash MEepeMeHHas THMa
boolean XPaHMTCS B OTACABHOM baiiTe: Tak GbicTpee u Aerde
obOpabaTsiBaTh AoruyecKyio mHbopmaymio. B kauectse 3Ha-
yeHus false ucnoapsyercs 0, a true xoampyercs 1. Pas-
peluaeTcs CPaBHMBATh AOTMYECKME 3HadeHmusi Ha Goasiue/
MEHbLLIE: HETPYAHO AOTAAaThCs, YTO false < true.

[ToMMMO KAACCUYECKOTO AOTMYECKOro Tumna boolean, B
nocaeaHux Bepcusx Typbo Tlackaas mmerorcs Tumnsl
bytebool, wordbool 1 longbool.

2.4. INTEGER, CHAR 1 BOOLEAN
KaK NMOPAAKOBbIE THMbi

EcAu 3HaueHMs1 Kakoro-Aubo TUIa AAHHBIX SIBASIIOTCS YTIOPSi-
AOHYEHHBIMM, T.€. K HUM IIPUMEHUMBI TIOHSITUSI IOCAGAYIOLWMA/
HPEABIAYLYMIA, TAKO TUIT HA3BIBAETCSI MOPSIAKOBBIM (ordimal).
Bee paccMOTpeHHBIe paHee TuItbl, UckAtowan BeugecmBernviil,
SIBASIIOTCSL IOPSIAKOBBIMU. KpOMe TOro, K NOpsIAKOBbIM THIam
OTHOCSITCS! TAK)KE TIEPEYUCACHUE U OTPAHUYEHME.

[Mepeuncaenue ABASIETCS OCOBBIM TUIIOM ARHHBIX, KOTO-
Pblit OMUCBHIBAET CaM TOAB3OBATEAb MYTEM MEPEUUCACHUS BCEX
AOTYCTUMBIX 3HayeHuit. Hanpumep:

type svetofor' = (red, yellow, green);

EcTecTBeHHO, 4TO BMECTO TeKcTOBBIX 3HaYeHuit [Tackaab
BE3A€ ONMEPUPYET UX TOPSIAKOBBIMUM HOMEPamM, KOTOpbIe
HaynHawrtcs ¢ Hyas (ybeaurecs, sanyctus Data Explorer).
Vka3aHHble B CKOOKaX 3HAYE€HUS MUCIIOAB3YIOTCSI TOABKO B
MOMEHT TPAaHCASLUU MPOTPAMMBI M BIIOCACACTBMM HE CO-
XpaHsIoTcs. VIMEHHO MO3TOMY NepeMeHHble YKa3aHHOro
TUIA HEAB3sl BBECTM C KAABMATYPbl MAM BBIBECTM Ha DKPaH.

OrpaHuyeHUe MO3BOASIET B AIOOOM M3 TOPSIAKOBBIX TH-
OB BHIACAUTD AMATIA30H 3HAYEHMM, HATPUMED:

type tl = 1950..2000;
t2 = 'A'..'F';

Mcnoab3oBaHUE OrpaHMYEHUsI HE TIPUBOAMT K U3MEHe-
HMIO BHYTPEHHETO TMPEACTABAEHUsl 3HAYEHUIM MEePEMEHHBIX:
HanpuMep, AAsl TUTIOB t2 u char 3HayeHue “A” Koampyer-
C51 OAMHAKOBO.

Bce nopsiakoBble TUIBI OBAAAIOT PSIAOM MPUBEAEHHBIX
HM>KE TMOAE3HBIX CBOVCTB

* Traffic-light. — Ipum. pea. ©
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o KayKAOMy 3HAYEHMIO YIIOPSIAOYEHHOIO TMIIA MOXKHO IO~
CTaBUTb B COOTBETCTBUE LJEAOE YUCAO. 3a UCKAIOYEHUEM 1nteger,
3HayeHns1 Hymepyiorcs, HauuHas ¢ O, yepes 1. Ilopsiakossie
HOMEPaA AASL JEABIX YMCEA COBIIAAAIOT C MX 3HAYEHUSIMU.

e [TopsAKOBBIM HOMEP AIODOTO TaKOTO THUIIA MOXKET OBITH
OINpPEAEAEH C MMOMOLYBIO CTAHAAPTHOM PyHKYMM ord () .

e AAst AI06OrO 3a€MeHTa, KpOMe TEPBOro, CTAHAAPTHas!
$yHKYMs pred () BO3BpalyaeT NMPEABIAYIJMA.

e Aas AI06OrO 3A€MeHTa, KPOME MOCACAHErO, CTaHAAPT-
Hast QyHKYUs succ(() BO3BpALyaeT CACAYIOLYHIA.

e CraHpaprHast QyHKLMS 1ow () TO3BOASIET ONPEACAUTH
camoe mepBoe (Maaaluee) 3HadeHue, a high () — camoe
nocaeatee (ctapiuee).

BAaroaapst yopsiAO4€HHOCTY AOITYCKAeTCsl CpaBHEHHe 3Ha-
YEeHUM BHYTPM Ka>XKAOTO MOpsiAkoBoro tumna. Ilo Hum mo-
>KET OpraHM30BBIBATLCS YUKA for, MepeMEeHHbIE 3TOrO TUMA
MOTYT UCITOAB30BATBCSI B KAYECTBE MHAEKCOB MACCMBA.

2.5. OpraHm3aumsi AQHHbIX B MaCCUBbI

Bce paccMOTpeHHbIe B MpPEABIAYIJEM pa3sAeAe TIOPSAKO-
Bbl€ TUITHI U AOMOAHMTEABHO K HUM BELJECTBEHHBIE YUCAA
06pasyloT GOABLION U Pa3sHOOOPa3HBIN KAACC ITPOCTBIX AaH-
HBIX. XapaKTEPHOI1 YEPTOi TAKUX AQHHBIX SIBASI€TCS TO, YTO
Ka)KAas1 TIepeMeHHasi IIPOCTOrO TUITA MOXKET EAMHOBPEMEH-
HO XPaHUTb MOAbKO 00HO 3HayeHue. [1pn 3ammcu HoBoro
3HayeHUs! CTapoe TepsIeTcs.

Kpome Toro, B I'lackase cyiyecTByIOT elje M CAOKHBIE
TUITBI AQHHBIX, KOTOPbIE TEM UAM MHBIM CIIOCOOOM O6BEAN-
HSIIOT B cebe MoA OAHUM UMEHEM COBOKYITHOCTb HECKOAB-
KMX ITPOCTHIX 3HayeHuit. He 3anpelyaercs TakKe co3paBath
CAOJKHBIE TUIIBI AAHHBIX OT APYTMX CAO>KHBIX TUIIOB.

OAHMM U3 MEPBBIX CAOXKHBIX TUIIOB AJHHBIX B SI3bIKaX IPO-
rpammupoBarmst 6614 MaccuB (B [Tackase OH HasbiBaeTCs array ).
MaccuB cocTOUT M3 HECKOABKMX IAEMEHTOB OAMHAKOBOTO TUIIA,
OOBEAMHEHHDIX OOIMM MMeHEM. AOCTYTI K HYPKHOMY SA€MEHTY
MAacCUBA Peann3yeTcs C MOMOLYBIO MHAEKCOB. B mpocreiiiiem
CAy4a€ MHAEKC — 3TO LJEAOYUCACHHBI HOMEDP 3AEMEHTA, HO
IMackap paspelaeT UCOAB3OBaTh B KAYECTBE MHAEKCA AIODOV
MOPSIAKOBBIY TUII, Harpumep, char, NepedncAeHMe MAM ADKe
boolean. MaccuB MOKET UMETb HECKOABKO MHAEKCOB, mpuyem
AOITYCKAETCS1, YTOObI OHM ObIAM PasHOro TUIA.

[NostBA€HME MACCUBOB B SI3BIKAX IMTPOTPAMMUPOBAHUSI TTO-
3BOAMAO CYIJetTBEHHO YIIPOCTUTh OAHOTUITHYIO OO6paboTKy
GOABLIIONO KOAMYECTBA AQHHBIX. AOCTATOYHO OMUCATD, YTO
ACAATh C OAHMM IAEMEHTOM, a 3aTeM MPOCTO yKa3aTb, HA
KaKue DAEMEHTBl 3TO AeWCTBMe pacmpoctpaHsiercs. [Ipo-
TPAMMBI C UCTIOAB30BaHUEM MACCMBOB OTAMYAIOTCS IPOCTO-
TOW, KOMITAKTHOCTBIO Y HAaTASIAHOCTBIO.

B otanume or mpocTHIX AQHHBIX MaccMBam HE€ COOTBET-
CTBYeT Kakoi-anbo npesonpeaeseHHsiii obbem O3Y — Bee
33BUCHT OT TUITA SAEMEHTOB U MX KoandecTsa. [loaromy 60ab-
LUIYIO POABb NpK paboTe ¢ MACCMBOM MPUOOPETAET €ro onmca-
Hue. B ommcaHum He MpPOCTO KOHCTaTUPYETCs, YTO Ta MAM
MHAs1 IEPEMEHHAsT SIBASIETCSI MACCUBOM: YKa3bIBAIOTCS TaKOKe
munw undexcob, No KOTOPHIM AETKO ONPEACAUTH KOAMYE-
CTBO SACMEHTOB MACCUBA, U MUN €TI0 IAeMeHmOB, 4To mo-
3BOASIET Y3HATh OOBEM TTAMSITU [OA KaXKABIN 13 Hux. O6Lynit
OOBEM MAMSTU BBIYUCASIETCSI KAK MTPOU3BEACHUE ITUX ABYX
uncea. Hammpumep, AByxmepHbiit maccuB A, ONMCAaHHBIN

array (1..10, 'A'..'Z'] of integer

13

cocrout u3 260 s3nemeHToB (AaTMHCKUX GYKB KaK M3BECT-
HO, 26) AAMHOM 1O 2 6aiiTa KaXKABIiA; TAKMM 0Opas3oM, Bee-
ro rmop maccus Tpebyercs otBectn 520 6ant O3Y.
DAEMEHTHl MaccuBa XPaHATCS B MaMsTU  BIAOTHYIO ,
6e3 BCAKMX paspeAMTeAeld, B YeM ACTKO MOXKHO yOeAUTbCs,
sanycrup Haw Data Explorer. Aas HaxoxxaeHus appeca
TpebyeMOoro 3AeMeHTa AOCTATOYHO IPOU3BECTU HEKOTOPhIe
apudmeTnyeckue BblYMCAEHMsI. PaccmoTpum 3TOT BOMpOC
NOAPOGHee, HauyaB AAsI TIPOCTOTHI C OAHOMEPHOIO MacCuBa.
WTak, nycTth maccuB M MMeeT €AMHCTBEHHBI MHAEKC, KO-
TOPHIN AASL OTTPEAEACHHOCTH byaem obosHauaTh K. Kak mbl
y>ke 3HaeM, K 06s13aTeAbBHO MMeeT MOPSIAKOBBIV TUII, @ 3Ha-
YUT, K2XKAOMY €ro 3HaYE€HUIO MO>XHO IOCTaBUTb B COOT-
BeTCTBUE yeaoe uncao. [loaTomy, kakum 61 HU ObIA UH-
AEKC, €ro rpaHuLJaM COOTBETCTBYIOT BITOAHE OIPEACACH-
Hble ynucaa K.nK,_. ByAem Takike cYUTaTBh, YTO Ka>KABIN
3AeMeHT maccupa Tpebyer B 6ant mamstu (Ars integer
B= 2, anmiboolean — 1 u T.A.). Toraa aapec mpounssoab-
HOToO 3AeMeHTa ¢ HomepoM K 6yaeT onmpeaeasTbes dopmyaoii

AK= A+ (K - I<min) . B’
rae A — aapec O3Y camoro nepBoro aseMeHTa ¢ HOMEPOM
K . Ilpeobpasyem 3TO BBIpa>K€HME K BUAY

min®
A,=(A—K,-B)+K-B=A +K-B

NTak, appec NMPOU3BOABHOTO 3ACMEHTA OIPEAECASIETCS

OKOH4YaTeAbHON Popmyroit
A=A +K-B (%)

A, — 370 GOpMaAbHBIM Ob6Pa3OM MOAYYEHHAs! KOHCTAHTA,
HO OHa MMEET ITPOCTOM M IOHSATHBIV CMBICA: AAPEC HYACBO-
ro 3semMeHTa maccupa. [ToauepKkHeMm, 4TO B MacCUBE BIIOAHE
MOXXET He OBITh HYA€BOTO 3A€MEHTA, HO GOpPMyAa BCE PAaBHO
OCTaeTCs1 MPaBUABHOM.

AASL MAAIOCTPaLUM ITPUBEAEM TIPUMEP ABYX MacCUBOB:
array [3..6] of char;

var M1 :
: array [—3..3] of char;

M2
K o6onm u3 Hux mpumenuma dopmyaa (*), xora aaa M,
A, n 6yaeT HaxoauTbCs BHe maccusa (cm. puc. 2.2).

Maccus M;:

0 1 2 3 4 5 6
Maccus M,:

-3 -2 -1 0 1 2 3
Puc. 2.2. TIpumMep pacueTa afipecoB 3JIeMEHTOB MaCCHBOB

Anasrormunnpie GOPMYABI pacyeTa aApeca IMpOU3BOABHOTO
JAEMEHTA MOTYT OBITb MOAYYEHBI U AASL MHOTOMEPHBIX Mac-
cnBOB. AAst HanboAee 4acTO BCTPEYAIOLJErocst Ha MPaKkTUKe
ABYXMEPHOIO MaccuBa aApec ByAeT BBIYMCASTBCS MO Goaee
CAOXHOM popmyae
A=A+ [G—j )t G—i, )-n]-B=

A—Gti, n) B+(G+i-n)-B=
=A+(G+i-n)-B,
TA€ KOAMYECTBO JAEMEHTOB B CTPOKE AASI KPATKOCTH 06O-
3HayeHo n; = j ~— j .+ 1. Aas cayyas AByXmepHOro
MaccuBa A y>K€ HE MMEET HArASAHOW WHTepHperayuu u
siBAsieTCS1 POPMANBHOM KOHCTAHTOM.
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[Tpu paccMOTpeHMN BHYTPEHHETO NPEACTABACHUS MHO-
TOMEPHBIX MAacCUBOB CACAYET YYMTHIBATH MPABUAO, YTO Ca-
MBI NPaBBIi UHAEKC BCETAA yBeAMYMBaeTcs nepsbim [16].

BeravicaeHMIO aapeca IPOU3BOABHOTO SAEMEHTA MACCUBA 3AECH
6BLAO YACACHO TAK MHOTO BHUMAHUsl, TIOCKOABKY TIOAYYEHHBIE
$opMyAbI GYAYT MCIIOAB3OBaHBI B TAaBE 3 Ipu TPaHCAILMM
BBIPOKEHMI, COACPIKALYUX TIEPEMEHHDIE ¢ MHACKCAMMU.

)Y

MaccuBhbl SIBASIIOTCS OYEHb Ba’KHOM KOHCTPYKLUM-
el B AIOOOM sI3bIKE IPOrPaMMUPOBaHUS, TTOITOMY
MMEET CMBICA YETKO CPOPMYAMPOBATh MX Hamboaee
Ba>KHBIE CBOWCTRA. )

© Maccu npeacTarasieT coboii COBOKYITHOCTb HECKOAB-
KMX IAEMEHTOB OAMHAKOBOIO TUIIA, OOBEAMHEHHBIX 00-
UM UMeHEM. BpIGOp HY>KHOIO 3AEMEHTA OCYLJeCTBASI-
€TCS1 C MOMOLYBIO OAHOTO MAU HECKOABKUX MHAEKCOB

® Ha Tun aaemeHTOB MaccuBa MpaKkTHYECKU HE Ha-
KAJABIBAaeTCs1 orpaHuyeHunit. VHAeKch 0bsi3aTeAbHO
AOMAKHBI UMETDb MOPSAKOBBIN THIT. B mpocteiiiuem cay-
4a€ UHAEKC — 3TO LJEAOUYUCACHHbIN HOMED JACMEHTA.

® A106071 UCTIOAB3YEMBIN B IPOrPAMME MACCUB TPe-
6yeTcs mMpeABapUTEABHO OIUCATD, T.€. YKa3aTh KOM-
MTUASITOPY TUIT SA€MEHTOB MaCCUBA U TUIT €TO MHAEK-
cos. [To nepeomy ompeaeasieTcst 06bem mamsTh, He-
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3ammcu OYEeHb XOPOLLO TIOAXOASIT AASI CO3AZHUSI BCEBO3-
MO>XHBIX 633 AQHHBIX, TaK Kak MHPopmayust 06 obbekTax
OOBIYHO BKAIOYAeT B cebs1 cambie Pa3HOOOPa3HbIE TUITHI MO-
A€7i: TEKCTOBOE Ha3BaHUE, T€ MAU UHBIC YUCAOBBIE XapaKTe-
PUCTUKYU, OYAEBCKUE TIOASI, CBSI3aHHBIC C HAAMYMEM UAU OT-
CYTCTBUEM KaKUX-TO CBOVCTB, U T.A. Aake obbiyHas obiye-
MPUHSITAsE 3aIUCh AAThI, COCTOSILLASI U3 YMUCAA U HA3BAHUS
mecsiya, yxe Tpebyer Tuna record!

3Has1, B Kakom $opmaTe XpaHTCs1 obpasyolyme 3anmch
rmoAst, Bhl 6e3 Tpyaa pasbepeTech, KAK XPaHSITCS MEPEeMEH-
Hbl€ TUMNa record.

[opa3ao uHTepecHee koaupyeTcs B namsitn DBM apyron
TUIT — MHOXeCTBO. Ka>kAOMY €ro 3AeMeHTy COOTBETCTBYET
OTAE€ABHBIN OMUT, KOTOPHI YCTAHOBACH B 1, ecAan 3aemeHT
BXOAUT B AAHHOE MHOXKeCTBO, u cbpoweH B 0, ecan orcyT-
ctByeT B HeM. Takum obGpa3om, AAsl XpaHEHMsI MHO>KECTBa
TpebyeTcst CTOABKO OUTOB, CKOABKO 3HAYEHUIN MOTYT NpU-
HUMATh SACMEHTbl MHO>KECTBA.

Y1CAO 3AEMEHTOB MHOKECTBA HE MOXKET NpeBbiaTh 256
TaK YTO MHOXKECTBO HMKOTAAQ He 3aHMMaeT 6oaee 32 Gairr.

B kauectBe mpumepa B Taba. 7 npuBeaeHbl pasanuHble
COCTOSIHUSI AASI TIEPEMEHHOM P TUIIA MHOXKECTBA, OIUCAH-
HOU CACAYIOLUM Obpasom:

ODXOAUMBII AASI XPaHEHUSI OAHOTO JAEMEHTA, a MO var P: set of 0 .. 9;
BTOPOMY BHIMUCASIETCS OBLY€e KOAMYECTBO 3ae- Tabauya 7. Tun AaHHbIX set (MHOXeECTBO)
MeHTOB. Takum 06pa3om, Mo OMUCcaHUIo KOM- - —
TMUASITOP MOAYYaET BO3MOKHOCTh PAacCYUTATD 3uauenue muoxecrsa | Maaawwmii | Crapuinii | Buyrperniee
obI1yunit 00beM, TPEOYIOLYMICS AAST XPAHEHUST Gasir Gaiir | mpeacrasaenme
MacCuBa, U BBIAGAUTD I1OA HEro INMamsTh. [] (mycroe) 00 00 00 00

e AApec KOHKPETHOIO 3A€MEHTa MaccuBa [O] 01 00 0001
YAOOHO BBIYMCAATD TIO GOPMYAE, CoAepIKaLyeit (1] 02 0 00 02
B Ka4yeCTBE apryMEHTOB 3HAaYEHMsI UHAEKCOB, 2] 04 0 00 04
Mpeobpa3oBaHHbIE K YUCAOBOMY BUAY (MHAEK-
Chl MaccuBa 06sI3aHbI IIPUHAAAEKATD K TIOPSIA-
KOBOMY TUITY, @ AASI HETO, KaK MBI 3HaEM U3 [7] 80 00 00 80
IPEABIAYLIJETO Pa3AeAa, TaKoe Mpeobpa3oBaHue (8] 0 01 01 00
BCErA2 BO3MOXKHO). AAsl OAHOMEPHOTO Maccu- 9] 0 02 02 00
B3, UMEIOLJETO €AMHCTBEHHBINM MHAEKC, $op-
MyAa MMeeT Hauboaee ITPOCTOM M HATASIAHBIN (0,2, 4,6, 8] 55 01 01 55
BuA — cm. dopmyay (*). IoacraBus B Hee [1,3,5,7,9] AA 02 02 AA
3HaYEHUE MHACKCA, KOMITUASITOP TOAYYAET aA- [0,1,2,3,4,5,6,7,8, 9] FF 03 03 FF

pec O3V, cOOTBETCTBYIOL Ui AAHHOMY JACMEH-
Ty. OTMETUM, YTO NPaBUABHBIN PE3YABTAT FAPaHTUPY-
€TCSl TOABKO B TOM CAy4ae, KOTAZ 3HaYeHUE UHAEKCA
HE BBIXOAUT 32 YKa3aHHBIE B ONMCAHMU TPAHMULBL.

2.6. Kpatkunit 0630p OCTaAbHbIX TUMOB AAHHBIX

OcTaeTtcsa paccMOTpeTD elje HECKOABKO TUIIOB AAHHBIX,
Koropbie cywjecTBylor B Typbo ITackase, HO He BOMAYT B
Hall ACMOHCTpayMoHHbIi kommuastop “Komnac”. K Hum
OTHOCATCS ABA CAOXKHBIX Tuna — record (3ammuce) u
set (MHOJKECTBO), a TaK)Ke OCOOBII TUIT AAHHBIX, COBEP-
IIEHHO He TOXO>KUIA Ha ApyTHe, — YKa3aTEAb.

BuyTpeHHee npeacTaBaeHMe Hauboaee CAOXKHBIX TUIIOB
AaHHbIX Typbo INackaas — file u object mbl 3pech 06-
CY>KAaTh He byaem.

Haunem ¢ 3armceit. 3ammcs, Kak u maccus, obpasyercs u3
OTAEABHBIX KOMITOHEHTOB, HO B OTAMYME OT Maccupa mMunvt
6x003wux 6 3anucov dannvix mozym 6vimv pasruunst.
KoMIIoHeHTBI 3amcu MMEIoT CrieyuanbHOe Ha3BAHUE — TTOASL.
AocTyn K MOASM OCYIECTBASIETCSI IO UMEHM, OTACASIEMOMY
OT UMEHU NEPEMEHHOM TOYKON, Hampumep, v1.name.

OcraeTrcs paccMOTpeTh yKasaTean. YKasaTeap — 3TO He
€amo 3HaYeHMe, a cChiaka Ha Hero. [TpaBuabHee Beero npea-
craBasTh cebe ykasareab B Buae appeca O3V, rae apanurcs
Tpebyemas uHpopmaymsl.

Hauboaee rnoaroroBaeHHble 4UTATEAM MOIYT CAMOCTOSI-
TEeAbHO MOAMPULMPOBATH Hallly AIOOUMYIO rporpammy Data
Explorer Tak, 4To6bl OHa paccmaTpuBaAa MepeMeHHYIO e B
HeM KaK aApeC MaMsITH, TAC COACPIKUTCLSI MHTePeCyIoLjas
Bac MHopMayusl. YUTUTE TOABKO, YTO CMELJEHUE AAST Ape-
€a pacroAaraeTcsl B MAAAILIEM CAOBE, @ CETMEHTHasl YacTh —
B cTapiem. ABOMHOe HyA€BOE 3HAYEHME COOTBETCTBYET HEO-
MpeAEACHHOMY yKasaTtealo nil [16].

NTaK, Mb1 paccMOTpeAM OCHOBHBIE IIPUHLUITHI TIPEACTAB-
A€Hus1 B namsiTu DBM Bcex OCHOBHBIX TUMOB AaHHBIX [lac-
Kaast. ABTOpP HaACeTCsl, YTO YUTATEAM Y3HAAU IO 3TOMY BOII-
POCY MHOTO UHTEPECHOro, raybske pasobpaauce B [Tackaae
U elye 6oAbLLIE €ro MoAIOUAN.

Mest TaKyio COAMAHYIO TIOATOTOBKY B OGAaCTM XpaHeHus!
A3HHBIX B namsat DBM, mMbi Tereps roToBs! nepeitti K pac-
CMOTPEHUIO OCHOBHBIX AaATOPUTMMUYECKUX CTPYKTY] SI3bIKA.

IMpodorxenue caedyem
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YuebHOoe A0TO Nno uHpopmatuke

A.M. 3AaTONOALCKMIA,
Bapuant 1 Mocksa

AAst Urpbl HCOGXOAMMO TMOATOTOBUTD:

1) aBa xomnaekta u3 6 kapr — Tabamnsl ¢ 12 kaetkamu (3x4), B KOTOPHIX 3aIMCAHBI ONPEACACHUSI TECPMUHOB,
CBSI3aHHBIX € MHPOPMATUKON;

2) ABa KOMMAEKTA U3 72 KapTOuEK € TEPMUHAMU, COOTBETCTBYIOLJUMM ONPEACACHUSIM Ha KapTax-Tabauygax (pa3mepsl
KAPTOYEK AOAKHBI OBITH PABHBI PAIMEPAM KACTOK Ha KapTar-TabAnuax).

IMpumeuanne. Aast yao6¢TBa IPOBCPKM peiueHuin YeaecoobpasHo Ha 0GOPOTHONM CTOPOHE KAPTOYCK ¢ TCPMUMHAMM YKA3ATH UX TIOPHAKO-

Bbl¢ HOMEPA, @ YHALJUXCS HOMPOCUTh KAACTh KApPTOYKK OBOPOTHONM CTOPOHOI BBEPX.

Vcaobus uzpvr. Kaxkpoit 13 ABYX KOMAHA-YUACTHUL BBIAQETCSl OAMH KOMIIAGKT KapT U OAMH KOMIACKT KdPTOHYEK.
HeobXx0AMMO pa3MecTMTh KapTOYKM Ha KAPTAX B KACTKAX TAOAML, B KOTOPBIX 3aITMCAHBl COOTBETCTBYIOLJME TEPMUHAM
onpepeaeHust. [TobeAuTeAeM CYUTAETCSI KOMAHAQ, BHITOAHMBLLAS 33AaHUe ObicTpee.

O6pa3sybl Kapr-Tabany npusBeAeHs! Ha c. 16, 17.

Ombemwvt
64| 10| 58| 24 30 14 5|59 52| 611 39| 46
713 | 66|32 54| 65| 43| 11 12| 1]62] 71
69 5|4 |26 381 19| 56| 15 4716 | 4)| 3
2| 2127]57 31| 45| 36| 4 18| 8] 33| 60
72| 0| 8 | 17 48| 35| 55| 63 20| 14| 21] 29
9| 61| 50]| 23 68| 34| 44| 13 16| 40| 53| 41
Bapumaur 2

Aast urpsl HEOGXOAMMO MOATOTOBUTH:

1) 6 xapr-Tabauy, MpUBEAEHHBIX B BapuaHTe 1;

2) G AOTIOAHUTEABHBIX KapT-TaOANY, ONMMCAHHBIX HUXKE;

3) 72 xaprouku ¢ TepMuHAMKU U3 BapuanTa 1 (pasmepbl KapToyek MOryT GbITh AIOOBIMM);
4) xopobka AU MELLOYEK, dHAAOTUYHBIN UCITOAB3YEMOMY B KAACCHMYECKOM AOTO.
AonoaHurteabHble KapThl-TabAMLbI NPUBeACHB! Ha ¢. 18, 19.

Vcao6us uzpvr. Kapter A—L cayuaitHbiM 0OpasoM PacnIpeACASIIOTCS MEXKAY YHACTHUKAMU Urpbl (3TO MOTYT GbITh Kak
OTAEABHbBIE YUYAIYNECs], TAK U KOMAHABI). BeAyijui AOCTIeT M3 MEILIOYKA MO OAHOM KaPTOYKE C TEPMUHOM W HA3BIBAET €ro.
YuacTHUKM UIPHI HA CBOMX KapTax 3aKPhIBAIOT (KYCOYKAMM KAPTOHA, MOHETAMU U T.I.) KAETKY C ONPEACACHUEM, COOTBET-
CTBYIOIJMM Ha3BaHHOMY TepmuHy. [To6eAMTEAEM CUUTAECTCsI YIACTHUK, NIEPBBIM 3aKPHIBLLUMIL AIOOOM PsiA HA AI06OM U3 KapT.

O6pa3ysl KapTodek npuseaeHs Ha ¢. 20, 21.

Ha xaproukax B mpaBoM HM>KHEM yrAy YKa3aHbl MX MOPSIAKOBbIC HOMEpA, KOTOPhIE HaAO Hanucath Ha obpaTHOM
CTOpPOHE KapTOYEeK.

Ombemwt

63| 9| 2|22 53| 60| 18] 28 21521 36] 67
6 |37|72] 70 11| 51| 20| 13 24| 101 56| 62
69| 25| 8| 5 47| 66| 15| 40 57| 14l 4 | 12
30| 1| 31] 45 58| 23| 27/ 24 39| 46 | 33| 59
55| 64| 48| 35 65| 32| 7 |17 ' 61| 1] 21| 29
38| 19| 8| 34 42| 26| so| 16 49 54| 41
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ABTOMAT, yIIpaBAieMBbIi
mporpammou
M UMUTUPYIOLJUIA AEUCTBUA
4eAOBeKa

Heckoapko TpaH3ucTOpos,
OOBEAMHEHHDBIX B CXEMY,
OCYLJECTBASIOLYYIO
3A¢MEHTapHBbIe onepayum
no obpaborke nupopmaymum

AAropuTMm, 3anucaHHbIN
HAa MALUMHHOM S13bIKe

ABrop camoro ApeBHero
aAropuTtma

|

Eavrnya 1 ameper us
KoAnyecTBa MHpopmaymum,
pasHas 8 6utam

! Cosos AaHHb
Ha HOCUTEAE, CHAb>KeHHast
UMEHEM

VY ka3aTeAb mecTa Ha 3KpaHe

Ocoboe cocTosiHue
KOMIIBIOTEPA

CeTtepoit KoMnbioTEp,
TIPEAOCTABASIIOL Ui YCAYTU
APYTUMM KOMIMBIOTEPam

OTobparkacmplin Ha IKpaHe
CIIUCOK BapUaHTOB,
M3 KOTOPBIX TOAb30BATEAD
BHIOMpaET HEOOXOAMMBIN

YcTpoitcTBo BBOAA
MHPOPMAL UM B KOMITBIOTED

COBOKYIMTHOCTb CPEACTB
B3aUMOAEUCTBUSA
IMPOTrPamMMbl U MOAb30BATEAS

YacTp TekcTOBOrO
AOKYMEHT4, AASl KOTOPOM
peaakTop Microsoft Word

3aMIOMUHAET BCE HACTPONKU

[Tporpamma
AAsT OBCAY>KMBAHUA
nepudepuimHoro  TpOHCTRA

Hayka o 3akonax, meToaax
u criocobax HaKk onmAeHus,
06 abotkn u nepeaaun

uHopmayun

Hecranaapraoe ycTpoiictso
AAsl BbIBOAA MHPOpMayum
B KOMITBIOTEpE

3HaK, UCTIOAB3YEMBIN
AASl 3aTTUCH YUCEA

INMpoyecc pasmerku
MarHuTHOrO AUCKa
TTOATOTOBKA €T0 K 3arucu

uHPOpM auu

ITporpamma npocmoTpa
M PTEKCTOBBIX CTPaHUL)
WWW

Pa3HoBUMAHOCTD HOCUTEAS
uHbopmayum

Mecro mpomeskyTodHOro
XPaHEHUs] KOTIUPYEMOTO
dparmeHTa TeKCTa

[Mporpamma Aa w7
daitaoB B ©KaTOM BuaE

Y cao, onpeaeastoryee
PD-VHHYIO CUCTEMY CYMCACHMS

EAnnmya nsmepenus
AVameTpa AUCKET

I'pynna gannos,
O6BEAMHEH HBIX
MO KAKOMY-TO MPU3HAKY,
cHabXXeHHas1 UMEHEM

BbramcanTeapHOE yeTpOWCTBO
Y APEBHUX IPeKOB
U PUMASTH, TIOXOXee
HA CYETbI

COBOKyITHOCTh 4ETKO
OITPEAEAEHHDIX MPaBUA
AASL PELLCHWMSL 3aA24M
32 OTMPEACACHHOE YUCAO
LLIArOB

OCHOBHOE AEKTPOHHOE
YCTPOFCTBO KOMITHIOTEPA
ero “moar”

Usmensemas BeAmymHa
B ITporpamme

YuacTok AOpO>KKM
MAarHUuTHOTO AUCKA

O6beKT, Mo3BOASIIOL) MUY
UCCACAOBATH CBOMCTRA
60Aee CAOKHBIX 0ObEeKTOB
UAM SIBACHUM

’ |
[TokoaexHue mporpammuoro
MPOAYKTa

DAEMEHT OKHa TEKCTOBOIO
PEAAKTOPA, UCTTOAb3YEMBbINA
AASl YCTaHOBKM ITOACH,

OTCTYIIOB U T.I.

VerpoiicTBo Aan paboTer
€ MarHUTHbIMU AUCKaAMHU

OaHa u3 Hanboaee
NONYASIPHBIX YCAYT,
ITPEAOCTARASIEMBIX
TEA€K OM MYHUKALMOHH bIMU
ceTsIMn

Dopma B3auMOAENCTBILT
MOAb3OBaTeAS
C KOMITBIOTEPOM
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Y cTpoiicTBO AAst BBIBOAA

Ha MALIMHHBIN SI3BIK

KOAUPOBKH

AQHHBIX IO TeAe(l)OHH bIM
AMHUIAM

Habop cumeosos uH$opMayUn [NocTosiHHas BeAMuMHA [Mopsiaxossiit HOMep baitra
pYc Xxoro B TIIEPCOHAABHOM B IIpOrpamme OTEePaTURHOM MaMITH
KOMIIBIOTEpE
Qamnans amepuKaHCKOro CTpPOVCTBO
P YHusepcaabHoe YcaoBHOe 0603HaYeHME Vv
Mporp  WC 1, B YCTb 9 AMST TIOAKAIOYEHMSI BHELLIHUX
3 eKTPOHHOE YCTPONUCTBO OOBeKTa yIpaBA€HMS Ha .
KOTOpOro a3BaHa YCTPOMCTB K CUCTEMHOMY
obpaboTkm JKpaHe, UCTIOAB3YEeMOe
MONYASIPHAs ON PayUOHHAA 6AOKY MepcOHaABHOTO
dopmayum B8 Windows
A0 a KOMIIBIOTEpa
I1 Cm  eBoAa . CTPOMCTBO B KOMIIBIOTE
po B C SBBIRA [TopsiakoBbIit HOMED b AASL ITDVEMA-TIE Aaqupe [Mporpamma, obaasatomas
P TE CUMBOAA B Tabauye P pe CNIOCOGHOCTBIO
MPOrPaMM UPOBaHMA

K CaMOBOCITPOU3BCACHUIO

MecTto xpanenus
MHGOpMa UM B KOMITBIOTEPE

[Mosuywms B 3amuck ymcaa

PacneuaTka TeKkcTa

U30b6peTaTeas cucTembl
KoAMpoBaHus1 mHpopmaymu

NI POrPam Mbl UCTIOAB3YIOL€T
2 cMMBOAa — TOMKY U TUPE
! [Mouck m ucnipassen e
. . | XapakTepucTuka B3AOMIJMK KOMIBIOTEPHBIX
XKecrkuit MarHUTHBIN AMCK | OIIMOOK B pa3pabaThiBaeMoi
npoyeccopa nporpamm
nporpamme

Lnudpa ABonuHOM crcTembt
CYMCACHMS

Heckoabko coep  eHHmIX
MEXAY CODOM KOMITBIOTEPOB

C eaAcTBO, yCTPONCTBO
AASL XpaHeHus1 uHopmayun

Y ctpoiicTBO, BhnOAHSTOLjEE

AEUCTBUS MO 3aAaHHOM

nporpamme 6e3 yyacTus
yeAOBEeKa

I'bkuit MarHUTHBIN AUCK
It

)'(1

[Tpopoa, coeauHsIOy Uit
CUCTEMHBI 1 6AOK
¢ nepudepuitHpIM
YCTPOVCTBOM

YacTb cTaHAQpTHOrO
YCTPOWVCTBA AASL BBOAQ
uHdopmMayuM B KOMITBIOTED

EAnnMLa M3MepeHus
BBICOTHI LIpura

YuacTok MarHutHOro

obosnayaemasn kak OR

v

Ha 3KPaHe K HATYPaAbHBIM
pasmepam B AOKYMEHTe

PesyasraT paborst AOKyMEHT, coAep>Kalymit AUCKA B BUAE ABYX \siust "
TIOAb30BATEAsl C TEKCTOBBIM CRA3U C ApYTUMMU KOHUEHTPUYECK UX
PEAaKTOpOM AOKYMEHTaMN OKPY>KHOCTei1, 06pasyemblit
npu pasmeTKe AMCKa
CTpyKTypa AaHHBIX,
OTHolueHMe pa3mepos € AM3aLyMu KOTOpOWt
Aormyeckas onepayus, P po AN P o P

S3bIk mMporpammupoBaHus
BBICOKOTO YPOBHS

VICTIOAB. €TCS1 AByXMEPHbIN

maccun
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ABTOMaT, yrIpaBAsieMbIN
MpOrpam Moit
U UMUTHpYIOIYUA |
4eAOBEKA

BUi

Heckoarko Tpan3ucTopos,
OOBEAMHEHHBIX B CXEMY,
OCY1JeC TBASIOLYIO
3ASMEHTapHbIE Onepaymum
no obpaborke nupopmaymum

YacTp TeKcTOBOrO
AOKYMEHTA, AASI KOTOpOH
peaaxkTop Microsoft Word
3aITOM MHAET BCe HACTPOUKU

[Tporpamma
AAST OBCAY>KMBAHMS
nepudpepuitHOro ycTpoicTaa

EAvrnya uamepenns
KoAnyecTra uHpopmaymu,
paBHas 8 6utam

COROKYITHOCTh AQHHBIX HA
HOCUTEAE, CHab>KeHHAs

yKﬂJ&’l‘eAb MeCTa Ha 3KpaHe

Ocoboe cocTosiHUe

3HaK, UCIIOAb3yEMBIi1
AASL 3aTUCH YUCEA

Mecro npomexkyTodHoro
XPaHEeHUsI KONUPYEMOro

[Tpoyecc pasmeTkn
MarHUTHOIO AMCKaA,
MOATOTOBKA €r0 K 3aInch

nHbopmayum

IMporpamma Aas 3ammcu

KOMITbIOTEpa ¢aitroB B ©KaTOM BUAE
UMEHEM dparmenTa Texcra
['pynna ¢ainos, BbryncanTeapHOe yCTPOMCTBO YV cTpoiicTBO AAST BBIBOAQ
O0OBEAMHEHHBIX Y APEBHUX IPEKOB Habop cumBoaoB pycckoro nHbopmayum
O KaKOMY-TO NMPU3HAKY, up H, < and B NIEPCOHAABHOM
CHab)KeHHas1 UMEHEM Ha CYETHI KOMIIBIOTEPE
Damnans aMepmKaHCKOro
YHuuBepcasnHoe

U3smeHsiemas BeanymHa

YuacTok AOpOXKKYM

IPpOrpaMMHUCTd, B 4YCTb
KOTOpPOroO Ha3BaHa

3ACKTPOHHOE YCTPOWUCTBO

BN amme MAarHUTHO O AM Ka AAsl 06paboTKM
porp A MONYASIPHAas ONepayUOHHas . cbopM o
oboaoyka pmay
DAeMEHT OKHA TeKCTOBOrO Ilpoye ncpesoaa

PEAAKTOPa, UCTIOAB3YEeMBbIN
AAS YCTAHOBKU TTOAEW,
OTCTYIMOB U T.I.

YeTtpovicrBo aast pabors
C MAarHUTHbBIMU AUCKAMU

IPOrpamMMmBel C SI3bIKa
IMpOrpammMmupoBaHmUs Ha
MaILUUHHBIN SA3bIK

INopsiakoBbI M HOMED
CMMBOAA B Tabanye
KOAMPOBKU

MecTo xpanenus
MHPOPMALUM B KOMITBIOTEPE

JKecTKuit MarHUTHbIN
AMCK

[Mosuyms B 3anucy yncaa

[Mouck u ucnpaeaeHue
ommnbox B paspabaThiBacMoit
nporpamme

bk Uit MarHUTHBIN AMCK

Pesyasrat paboTst
MOAB30BATEAS] C TEKCTOBBIM
peAakTopom

[Tporoa, coeamnnstrolyuit
CUCTEMHBI 1 DAOK

¢ nepudepuitHbIM
YCTPOMCTBOM

AOK MeHT coaepkalymit
CBAI3U C APYTUMU
AOK yMeHTamu

Ludpa ABoMuHO cucTembt
CYMCACHMA

Heckoabko coeAMHEHHBIX
MEXAY CODO KOMITHIOTEPOB

Aorunyeckas onepaymsi,
obosnayaemast kak OR

OrTHoweHMe pasmepos
Ha KpaHe K HATYPaAbHBIM
pa3mepam B AOKyMEHTe
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AAroputm, 3armicaHHBIN HA
MAIIVMHHOM SI3bIKE

Agrop camoro pApesHero
aAropuTma

1 cnocobax HAKOIACHUSI
06paboTKM U nepeAaun
nHpopmayuu

Hayka o 3akonax, meToaax

Hectanpapruoe yerpoiicso
AAs1 BbIBO A MHOpMayun
B KOMIBIOTEPC

CeteBoit KoMIBIOTEP,
IPEAOCTABASIIOL UM YCAYTM
APYTMM KOMIIb  pam

YcTpoitcTBo BBOAQ

nHGOpMayUM B KOMITBIOTEP

IMporpamma npocmoTpa

WWW

TUINEPTEKCTOBBIX CTPAHUL)

PasHOBUAHOCTE HOCUTEAS]
uHpopMaUn

Orobpaxkaembrit Ha sKpaHe
CIMUCOK BapuJaHTOB,

13 KOTOPHIX MOAb30OBATEAD
BbIOMpa HE XOAMMBIV

COBOKYITHOCTb CPEACTB
B3aMMOAENCTBUS

MPOrpammel 1 IMTOAb30OBATEAS

Uucao, onpepeasnorgee

P-UYHYIO CUCTEMY CYUCACHUS]

Eavnnyga nimepenus
AVAMCTPA AUCKET

CoOBOKYIHOCTD YETKO
OIIPEAEACHHBIX ITPABUA
ANSL peLLCHUST 337344
32 ONIPEAECAEHHOE YUCAO
LLaroB

OCHOBHOE 3A€KTPOHHOE
YCTPOVICTBO KOMITBIOTEPA,
ero “mosr”

INocTosmiHas BeanyuHa
B ITporpamme

[TopsiakoBbi it Homep baitTa
OIMEPATUBHOM MAMSITU

O6beKT, MO3BOASTIOL Ut

UCCAEAOBATh CBOVCTBA Goace

CAO>KHBIX OObEKTOB MAU
SIBACHUIA

ITokoaetine mporpammuoro
MPOAYKTa

Yc¢apBHOE 0b03HayeHne
00BeKTa yrpaBieHMsI
Ha 3KpaHe, UCTIOAB3yeMOe
B Windows

Yerpoicetso
AASl TIOAKAIOUCHMSI BHCLLIHUA
YCTPOUCTB K CUCTEMHOMY
OGAOKY MepPCOHAABHOTO
KROMITBIOTCPA

OaHa u3 Hanboaee
TNIOMYASIPHBIX YCAYT,
MPEAOCTARASIEMBIX
TeA€K OM MYHU KAl MOHH BIMU
ceTamMu

Dopma B3aumoaeicTBUS
ITIOAB30BAT
C KOMITBIOTEPOM

Verpoiictho B komnbroTepe
AAS IPUEMA-TIEPEAQYH
AQHHBIX IIC TCA@OH HbIM
AMHWIM

[Tporpamma, obaaaatoujas
CIIOCODHOCTHIO
K CAMOBOCITPOU3BCACHUIO

Pacneuarka Texcra
ITPOTrPaM MBI

M3obperateap crucTemsl
KOAMPpOBaHUs MHPopmayuu,
UCTIOAB3YIOLel

2 cMMBOA2 — TOMKY U TUPE

YacTp cTaHAApPTHOTO
YCTPOMCTBA AASI BBOAQ
unpopmayum B KOMIIBIOTEP

Eavnuna vsmepenus
BBICOTHI 1WIPpUTA

Xapaktepuctuka
mpoyeccopa

B3AOMIJUK KOMMBIOTEP HBIX
nporpamm

Y4acToK MarHutHOro
AMCKA B BUAE ABYX
KOHLEHTPUYECK UX

OKPY>KHOCTEM, 0O asyemblit

IPU PasMeTKe AUCKA

Auvnus cpsu

CpeactBO ycTpOicTBO
AASI XpaHeHus: uHopmayum

YV ctpoiicTBO, BhINOAHSTOIyEe

AEVICTBUSA 110 33AaHHOM
nporpamme 6e3 yyacTms
YeAOBeKa

A3pix mporpammup
BbICOKOTO YPOBHI

1

CrpykTypa AQHHBIX,
Aslpe IJMU KOTOPOM
MUCTIOAB3YETCST ABYXMEPHBIN
Maccun




EKJI CCH P OT 200 243 MHPOP TH
Abak BenTuas AmckoBoa Kabean
1 10 19 _ 28
A63ay Bepcus AokymeHT Kanaa
2 11 20 29
Asromar Buruectep Aoposkka Kartdaor (nanka)
3 12 21 30
Aapec Bupyc ApaiiBep Kupuaanya ‘
4 13 22 31
Aaroputm Muneprexct Aroiim Kaasuarypa
5 14 23 32
Apxusarop Awansor EBkanp KaaBuina
6 15 24 _ 33
Banr ” Amsbronkyns 3aBucanue " Koy
7 16 25 34
Bpaysep Ancx Unrepdeiic Kommriorep
8 17 26 35
Bydep obmena Auckera Nnpopmatuka KoncTanra
9 18 27 36
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Kypcop Mopze [MukTorpamma Pobot
37 46 55 64
Auneiika Hons [Moura CexTop
38 47 56 65
Awuctunr Hopron [punTep Cepsep
39 48 57 66
Macuitab Hocureas INporpamma Cetp
40 49 58 67
Marpuya OcHoBaHue Tpoyeccop Tpaucasyusa
41 50 59 68
Mexio Oraaaka yskT Daiia
42 51 60 69
Moaeab Mamstrs Paspsia QPopmamponaHue
43 52 61 70
Masem [Mackasb PaspsaHOCTD Xakep
44 53 62 71
Mowmrop IMepemenHasn Pasbem Qudpa
45 54 63 72
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Pewenue 3aaau Xl mexxayHapoaHoii oAMmnnaasl

Ipodorxenue. Cu. Ne 37, 40, 42/2001

YV ¢uHCcKOM KOMMaHUM, BBIMYCKAIOUjEl BBICOKOTEXHO-
AOTMYHOE 0OOPYAOBAHME, UMEETCSI GOABLLIOIN MPSIMOYTOAD-
Hbll ckaap. Ha ckaape pabotaror meneaxep u pabouwii.
CTOpOHBI MPSIMOYroAbHUKA, M306Pa’kalolero Ckaap Ha
MA3HE, B NOPSIAKE MX O0XOAa HA3bIBAIOT ACBOM, BEPXHEN,
rmpasoit M HuKHei. [Toa ckaapa pasaeaeH Ha eAMHUYHbIE
KBaapatsl. Ha naaHe oHu 06pasyior psiabt u KoaoHKu. Psabl

MPOHYMEPOBaHbl LeAbiMM uucaamu 1, 2, ..., HauuHas ¢
BEPXHEN CTOPOHBI, 3 KOAOHKM IPOHYMEPOBaHbl LEABIMU
uyncaamn 1, 2, ..., HaYMHas C A€BO¥ CTOPOHBI.

AAst XpaHEHMS1 TEXHOAOTMYECKUX YCTPOVCTB HA CKAZAE UMe-
IOTCSl KOHTEMHEPhl. KOHTEeMHEPB MMEIOT MHAUBUMAYAAbHBIE
uaeHTMduKayoHHsle Homepa. Kaxkabi KoHTelHep 3aHUMa-
€T oaMH KBaApaT. CKAAA HACTOABKO BEAMK, YTO KOAMYECTBO
XPaHSIJUXCST KOHTEMHEPOB BCETAQ MEHBILE, YeM KOAMYECTBO
PAAOB, U MEHBLIE, YeM KOAMYECTBO KOAOHOK. KoHTelHeps! co
CKA3AQ HE BBIBO3SITCS, HO MHOTA2 Ha CKA3A TOCTYAEeT HOBBIiA
KOHTelHep. BXoa Ha ckAap HAXOAMTCS B ACBOM BEPXHEM YTAY.

Pabounii paccTaBua KOHTENHEPD! B6AM3M ACBOTO BEpXHE-
IO YIAa CKA3AQ HEKOTOPBIM CIIOCOOOM, YTOGBI MOSKHO BBIAO
AE€TY€ HAUTU UX MO MAEHTUPUKAYUOHHBIM HOMepam. OH
UCIIOAB3YET CACAYIOLYMIT METOA.

ITycTh HEOOXOAMMO Pa3MeCTUTb Ha CKA3A€ KOHTEMHEp ¢
MAEHTMGUKAYMOHHBIM HOMepom k (6yaem HasbiBaTh ero
KOHTeNHep k). Pabounit NpoxoAuT no nepsomy psiay caeBa
HanpaBo U MLJET NMEPBbII KOHTEMHEP C MACHTUPMKALUOH-
HBbIM HOMepOM GoabLIMM, yem k. Ecan on He HaxoAUT Takoro
KOHTEMHEPa, TO KOHTEMHEp Kk YCTaHAaBAMBAETCsl HEMOCPEA-
CTBEHHO MOCA€ CAMOTO IPABOTO KOHTEVHEpPAa B 3TOM PsAY.
Ecan >ke Takoit koHTeiHep ! HaitaeH, TO KoHTeliHep [ 3ame-
HSIETCs1 Ha KOHTeNnHep Kk, a koHTelHep | pasmelyaetcs B cae-
AYIOLIJEM PSIAY C TIOMOLBIO 3TOTO >Ke MeToAa. Ecam pabounii
AOCTUTaET PsIA3, B KOTOPOM HET KOHTEMHEPOB, TO KOHTEN-
HEP YCTaHABAMBAETCS B CAMOM AE€BOM KBAAPATE 3TOTO PsAA.

[Toro>kum, uto KoHTelHeps 3,4, 9, 2, 5, 1 npubsiau Ha
CKA3A UMEHHO B TaKOM Mopsiake. Toraa pasmelyeHue KoH-
TEMHEPOB Ha CKAape OyaeT caeayrogyum:

145

29

3

Mexxkay MeHeA)kepom U paboYnmM MPOUCKOAUT CACAYIO-
LM AMAAOT:

Meneaxep: Konreithep 5 mpubbia paHblue KoHTeit-
Hepa 47

Pabouyuir: Her, 3To HeBO3MO>KHO.

Meneaxep: O! Tak Thl MOKELLb BOCCTAHOBUTD MOCAEAC-
BaTEABHOCTD MPUOBITISI KOHTEMHEPOB IO MX PACHOAOMKEHUIO!

Pa6ouwnii: Boobwe-to Her. Hanpumep, nocaeaosatean-
HOCTD NMOCTYTIACHMS] KOHTEIHEPOB, KOTOPbIE CEM4AC HAXOASITCS]
Ha CKAaae, moraa 6uite 3, 2, 1,4, 9, 5,a160 3, 2, 1, 9, 4, 5,
Anbo elye Kaxas-HMOyAb u3 ocTaBimxcst 14 BapuaHToB.

E.B. AHapeesa,

Mocksa

MeHea>kep He XOYeT BBITASIACTD TAYITIBIM IEPEA paboumm.
[Tomornre emy 1 HamuiIMTE MPOrPammy KOTOpasi 1o 3a-
AQHHOMY PaCIIOAO>KEHMIO KOHTEMHEPOB BHIYMUCASIET BCE BO3-
MO>KHBIE TTOCA€AOBATEABHOCTU IOCTYIIACHUSI KOHTEIHEPOB.

Bsoa

BxoaHon ¢aia umeer ums DEPOT.IN. TIlepsas crpoka
sToro $aiira COAEP>KUT EAMHCTBEHHOE 1jeaoe 4ncao R ko-
AMYECTBO PSIAOB, B KOTOPHBIX ecTh KOHTelHepsl. [Tocaeayto-
wue R cTpok copeprkat unopmaymio o psiaax 1, ..., R Tep-
BbIM B K)KAO1 M3 3TUX CTPOK HaXOAMUTCS YucA0 M: koanue-
CTBO KOHTEMHEPOB B PSIAY. 3aTeM B 3TOM CTPOKE CAeAyIoT M
UEABIX YUCEA: UACHTUPUKAYMOHHBIE HOMEPA KOHTEMHEPOB B
psiay caeBa HampaBo. Bee naeHTMduKaynoHHbIe HOMEpa KOH-
TeiHepoB | yaoBaeTBOpsiioT orpanuyenuro 1 < 1< 50.

O603HauMM obujee KOAMYECTBO KOHTEMHEPOB Ha CKAAAE
yepes N, 1< N< 13.

BbiBOA

Boixoanoit ¢aia mmeer ums DEPOT.OUT. Beixopnoit
daiin COAEPIKUT CTOABKO CTPOK, CKOABKO CYIJECTBYET BO3-
MO>KHBIX Pa3AUYHBIX TOCA€AOBATEABHOCTEN IMOCTYMACHUS
KOHTelMHepoB. Kaskaas u3 atux cTpok copepxxut N yeabix
4nceA — UACHTUPUKALMOHHBIE HOMEPA KOHTEMHEPOB B BO3-
MO>KHOM IOCAEAOBATEABHOCTM MpubbiTHsi. Kaxkaas cTpoka
ONUCHIBAET IMOCAEAOBATEABHOCTDb, KOTOPAsi HE 3amucaHa Hu
B OAHOVI APYro¥i CTpOKe.

Mpumepbl BXOAHBIX M BbIXOAHBIX (haiA0B

[Tpumep 1:

DEPOT IN DEPOT OUT

3 321495

3145 321945

2209 3421095

13 324195
329145
392145
342915
349215
324915
329415
392415
342951
349251
324951
329451
392451
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Mpumep 2:

DEPOT.IN DEPOT.OUT
2 312

212 132

13

Ouenka nporpammsi

Ecan BbIXOAHOV dalia COAEPIKUT XOTs Obl OAHY Hempa-
BUABHYIO MIOCAEAOBATEABHOCTb MAUM HE COAEPIKUT TOCAEAO-
BaTeABHOCTEN BOODIJe, TO 3a TecT Hauucasiercss O 6aaros.
B npormBHOM cayyae 6anA BBIYMCASIETCS IO CACAYIOLYSMY
npasunay. Ecau BoixoaHOM daita cOAEP)KUT Bce BO3MOXKHBIE
MOCA€AOBAaTEABHOCTH, KaXKAYIO B TOYHOCTU OAMH Ppa3, TO
Hayucasiercs: 4 6aasa. Ecau B BoixopaHOM darire copepkut-
Cs1 HE MEHeE IMOAOBUHBI BO3MOXKHBIX IOCAEAOBATEABHOC-

Tel u Ka>KAasl U3 HUX BCTPEYACTCSA OAUH pa3, TO HAYUCAA-"

ercst 2 6aara. Ecam B BbixoaHOM daitine COAEPIKUTCSI MEHB-
L€ MOAOBMHBI BO3MO>KHBIX IIOCA€AOBATEABHOCTEN MAM He-
KOTOpBIE U3 HUX BCTpedaroTcsi 6oaee OAHOro pasa, To 3a
TecT Hauucasiercsi 1 6aaa. =

Pewenue

Pemrenne 3apaum ocHoBaHO Ha aAropuTme nepebopa ¢
BO3BPaTOM, YAQASIIOIJEM BCEMM BO3MOJKHBIMU criocoba-
MM KOHTEMHEPBI CO CKAAAa C IOMOIYBIO onepaynii, ob-
PaTHBIX Pa3MELJEeHUIO KOHTEMHEPOB Ha CKAAA€ NPU UX
noctynaeHun. OAHAKO MOAHBIN Nepebop Bcex BapuMaHTOB
KpaiiHe HeaddexkTuBeH. M3bexxaTp >ke paccMOTpeHUs
AMITHUX (HE YAOBAETBOPSIIOIJUX YCAOBUIO 33Aa4M) Bapu-
AHTOB MO>KHO, PYKOBOACTBYSICh CAEAYIOIJUMU COObpaske-
HUSIMU.

CTpyKTypa pacroAOXKeHUs] KOHTEMHEPOB Ha CKA3AE Ta-
KOBa, YTO B Ka’KAOM CAEAYIOLJEM PsIAY KOHTEMHEPOB He
6oabLe, yeM B mpeabiayigeM (aHAAOTMYHO MaTpuye B 3a-
aaue TwoFive) Toraa xoHTelHep B KOHUE AI060rO psiAa,
HU>KE KOTOPOrO HAXOAUTCS PSIA MEHBLIEN AAVHBI, MOT OBITD
MOMELJEH TYAA B Pe3yAbTaTe NMOMAAAHUS Ha CKA3A IOCAe-
AHEro KOHTEeMHepa, a, CACAOBAaTEABHO, yOUpPaTh €ro u3 ato-
ro psiAa M UCKATb B MPEABIAYIJEM PSIAY €r0 CTapoe MeCTO
MO>XHO 6e3 AOTIOAHUTeABHOW mpoBepku. ITpoposskast 3Ty
MIPOLYEAYPY AO CaMOrO BEPXHETO PsIAQ, MBI BOCCTaHOBUM
COCTOSIHUE CKAGAd Ha MOMEHT MOCTYIMA€HUSI BO3MO>KHOTO
MOCAEAHETO KOHTEMHEHpa U ompeaeanm ero. Teneps Tem
k€ 06pa3omM MOXKHO HAWTH BCE BO3MOJKHBIE KOHTEWHEPBHI,
MOCTYMUBILUE HA CKAA MPEANocAeAHuMH, U T.A. OTciopa
SICHO, YTO NMOCTPOCHUE Ka>KAOTO BAPMAHTA HY>KHO Hauu-
HaTb C KOHLa.

[TpuBesem mporpammy peleHus: AAHHOM 33Aa4u.

23

15-
array|(1

const maxN =
type carr =
var
i, j, k, r, n
tbl : array[l..maxN,
ntbl, order carr;
procedure recurse (nd :
var
i, j, k, 1, v, t :
c : carr;
begin
if nd = n then
begin {pemeHne nocTpoeHo B o6paTHOM Mnopsnke}

.. maxN] of longint;

: longint;
1..maxN] of longint-

longint);

longint;

for i := n downto 1 do
write(order([(i], ' '):
writeln; exit
end;
for i := 1 to r do
begin
if ntbl[i] = 0 then break;
if ntbl[i] > ntbl[i + 1] then
begin
v := tbl[i, ntbl[i]];
{ybupaeM KOHTelHep Vv u3 psama i}
dec(ntbl[i]):
for j := i - 1 downto 1 do
for k := ntbl[j] downto 1 do

if v > tbl[j, k] then
begin
t :=v; v := tbl[j, k]
tbl[j, k] := t; c[j] := k;
break
end;
order([nd + 1] := v;

recurse(nd + 1);
{BOCCTaHaBIMBaeM KOHTEMHep V}

for j := 1 toi - 1 do
begin
t :=v;, v := tbl[]j, c[jl]:
tbl([j, c[j]l] ==t
end;
inc(ntbl[i]);
tbl[i, ntbl[i]] := v
end
end
end;
begin
assign(input, 'depot.in'); reset (input);
assign (output, 'depot.out'); rewrite (output) -
read(r); n := 0;
for i := 1 to r do
begin

read(ntbl[i]);
{KOJNI-BO KOHTENHEepPOB B paAny i}
inc(n, ntbl[i]):;
for j := 1 to ntbl[i] do
read(tbl[i j])
end;
ntbl[r + 1] := 0;
recurse (0)

end.
Oxonuanue caedyem
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