YacTtb nepBas
OO6LL “e NPUHLMNBI NOCTPOEHUSs

n apudpmeTnyeckue ocHoBeb! 2BM

3a mnocienHee MECITAJICTHE KOMIIBIOTED CTal He
TOJIbKO TTOMOII{HUKOM, HO HE3aMEHUMBIM UHCTPYMEHTOM
MpakKTUYECKH B J1000H 06JaCTH YeJIOBEUECKOM IesITeNb-
HocTU. KoMmbloTep MO3BOJISIET B CYUTAHHEIC O CEKYH-
JIbI TOYHO 1 KPacuBO BBHINTOJHATH Ollepallvy, TpeGoBaBIimne
OT YeJIOBEKa MHOTHX YaCOB HalIPSDKEHHON U KPOITOTJINBOM
paboThl, OTKphIBaeT HOBBIC IEPCIICKTUBHI )11 TBOPUCCTBA,
JIaeT BO3MOXXHOCTb OOBSITh TO, UTO MIPEXAE CUMNTAJIOCH HE-
00BSATHBIM. Pa3zBuTHe rioO6aIbHbIX KOMITBIOTEPHBIX CETeN
MO3BOJISIET OBICTPO U KAUECTBEHHO OCMEHUBAThCA MHGOP-
Malue, [axe eCiav JIaei pa3nessaoT MHOTHUE ThICSYM KU -
JIOMETPOB.

KoMrmbioTep BomIea B 00MXOA MHOIUX JIIOAeH, HO 4TSI
TOTO YTOOBI B [TOJIHOI Mepe UCTIOIE30BaTL OoraTreiue ero
BO3MOXHOCTH, MaJI0 OCBOUTH TOT MJIM MHOM IaKeT Mpu-
KJIaIHBIX MporpamMM. YeMm aydile 4eJoBeK 3HAET yCTPO-
CTBO Y IIPMHLMIILI paGoThl DBM, TeM Goble MOXET 1aTh
eMy Komibliotep. s Toro, KTO YMEET IPOrpaMMUPOBATE,
OTKPBIBAIOTCSI MPOCTO HEOOO3PUMBIE TOPU3OHTbL. s
TOro, YTOOKI MOMYIUTH NPEACTaBIeHHE 00 OOLINX MPHH-
LUIax paboThl JICKTPOHHO-BBIYUCIIUTEIBHBIX MAallUH,
HEOBXO0TMMO TTOZHAKGMUTHCS He TOJIBKO ¢ 0011eH CXeMOM
KoMiplorepa (DBM), cocTaBOM YCTpPOMCTB, UX Ha3Ha-
yeHueM, apuPMETUICCKUMU U JIOTHYECKUMU OCHOBaMU
DBM, HO mpexnae Bcero IMOHATH MOCICAOBATEbHOCTH
3TAIOB peLIeHNs1 3a1a4, TPEOYIOLIMX UCITOJIb30BaH ST KOM-
MblOTEpA.

B nocienoBare/bHOCTY 3TalIOB U B UX CONEPXKaHUU
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3aKJTIOYACTCS TO BaXHOE, YTO MO3BOJIUT pellaTh HE TOJBKO
yueOHbIE 331a4l, HO U CJIOXHBIE MPAKTUUECKHUE, C KOTO-
PBIMM CTAJIKMBAIOTCSI CIICLIUATIUCTHI B J11000# chepe npo-
(peccCuoHAIbHOM IEATETbHOCTH UeJIOBEKA.

OO6Lwue NPUHLUMNbI NOCTPOEHUSA
n pabotbl 9BM

[N moHUMaHMs NPUHLUIIOB NOCTPOEHUS U pabo-
Tl 3BM Heo0XoauMOo ITOHATH U YCBOUTH MOCJIE0BaTE b~
HOCTb pellleHMs 3a1a4. B obieM ciayyae 3Ta nocjiaenoBa-
TEJbHOCTD CKJIAJIbIBACTCS U3 CJICLYIOLIMX ITAIIOB:

1) nocraHoBKa 3a1a4y U pa3paboTKa ee MaTeMaTuye-
CKOI1 Mojiesin B BUjie (JOpMYJIbHBIX 3aBUCUMOCTEH

2) BBIOOp METO/a YUCIIEHHOTO pelIeHMst (€CIU HE0O-
AC/MMO);

3) pa3paboTKa a1 OpUTMa pellieHMSsI 3a1a4M, T. €. Ofipe-
JieJICHUE MOCJIeA0BaTe/ HOCTH 2JIEMEHTapHbIX ICHCTBUH,
IPUBOISUIMX K MCKOMOMY pe3yJbTary;

4) HamCaHWe NPOrpaMMbl Ha OTHOM M3 SI3bIKOB IPO-
rpaMMHUpPOBaHHS;

5) peanusalysi BHIYMCIUTENIBHOTO IIpolecca ¢ TIoMO-
ILbIO KOMIIBIOTEpA.

Ecnu nepBble YeThIpe 3Tana Beeraa peau3yioTcs ye-
JIOBEKOM. TO BBIIIOJIHEHUE MOCJeHErO dTalla 3aBUCUT OT
KOMIIbIOTEpa-UCIIONHUTENS TTporpamMMel. st co3manus
SQ@CKTUBHOM U PAaHUOHAIIBHOM miporpaMMBI pa3paboT-
YUK IOJIXEH HE TOJIbKO 3HATh S3bIK POrpaMMHUPOBAHUS,
HO 1 NPeACTaBIATh ce0e, KaK OCYIIECTB,isIeTCSI BHIYUCIA-
TEJIbHBIM TIPOLIECC B HENPaX KOMITBLIOTEDA.

Peanusauuns BblYMCANTENbHOrO Npouecca
C nomoliibio IBM

PaccMoTpuM nipocreiiumii mpumep. ITycTs HeO6X0MM -
MO NPOU3BOAMTH BHIYMCICHHS B COOTBETCTBUM C BhIpaKe-
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Kanbkynatop

Cxema 1. Peasuzauyus eviuucaumenvHo2o npoyecca

HUEM
y=(at+b) c/d. (1.

Tumm 1 ananasoHbl U3MEHEHUS JaHHBIX 3aJaHbl. OTO BbI-
PaxXeHUe MOXHO MPEeACTaBUTh B BUAE CIACAYIOLLIEH TTIoCIe-
IIOBAaTEJAbHOCTH DJIEMEHTAPHBIX JCHCTBHN:

x1=a+b, X2 =X -¢C, y=x2/d. (12)

CxeMa peaiu3aluy BBLIYUCIUTENBHOIO Tpoliecca o
anroputMy (1.2) B ciryyae, Koraa UCITOJHUTENEM SIBISIETCS
YyeJIoBeK, MpeACcTaBieH Ha cxeme 1.

[Tpoirecc BuIUMCIEHHUI CKITalbIBaeTCA U3 MOCAeA0Ba-
TENbHOM peanu3aiiuu Kaxnoit ¢popmyisl (1.2) nmyteM Bbl-
MOJTHEHUS CIISAYIOIIMNX AeUCTBUIA:

{1} — BBOX B TIpOTpPaMMHUPYEMbIH KaILKYISITOP MOC/E~
IIOBaTEJIbHOCTU JEUCTBUIA;

{2} — 9reHue YeT0BEKOM M3 O1aHKa JaHHBIX (a, b, ... )
Y BBO/I X B KaJIbKYJISITOD;



{3} — ucnongHeHUe KaNbKYISITOPOM 3alaHHOH Ipo-
rpammebl (BBIIT);

{4} — uTeHUE YEJOBEKOM pe3ysibTaTa ¢ MHAMKATOpA
(X1, X2, ¥) U 3aI1CH €r0 B OJIaHK.

HoMmepa ykazaHHBIX 1eiCTBMI TpUBEIEHBI HA cxeMe 1.
B nopamiasiomieM OOJBIIMHCTBE MPAKTUYECKUX CIIydyaeB
pellleHue 3agayd TpeOyeTcsl MOJYYUTh 3a IpueMJIeMoe
BpeMsl, T. €. UCIIOJIHUTEIb AJITOpUTMa OOJKeH 00JiajaTh
BBICOKMM OBICTpOJEWCTBMEM, HAMHOTO NpPEBLIIIAIOIIUM
BO3MOXHOCTH yesioBeKa. Hanpumep, npoleccopbl CoBpe-
MEHHBIX KOMIIBIOTEPOB BBIMOJHSIOT Oojiee 1 MHLIMapaa
onepauuit B cekyHny. Heob6xoguMocTh co3aHus TaKUX
OBICTPOJEUCTBYIOLIUX HCIIOJHUTENEH M mpuBesa K IO-
SIBJIEHUIO aBTOMAaTUYECKUX UCITOJIHUTENIEI aITOPUTMOB —
9JIEKTPOHHBIX BLIYMCJIUTEbHBIX MalIMH (D BM) unu KkoM-
NbIOTEPOB.

CocrTas ycTpoiicte 3BM u nx HazHayeHue

CocraB OCHOBHBIX ycTpoiicTB OBM U ux Ha3Haue-
HHE ONPeAeISIIOTCS CXeMOM peain3allii BEIYMCIIUTEIbHO-
To mpollecca, MpUMep KOTOpoii MpuBeleH Ha cxeme 1. B
COOTBETCTBMH C HeM B cocTaB D BM noyXHbI BXOOUTD CJie-
Jlylol1€e yCTPOCTRA:

e TMaMSThb (ee Ha3bIBalOT onlepaTUBHOM namsiThio — OIl),
KOTOpas NpeqHa3HadyeHa il XpaHEeHMsI COOTBETCTBY-
IOLEW aJIrOPUTMY IPOrpaMMbl HEUCTBUU MU JTaHHBIX
(BbIMOJIHSAET (PYHKIIMM OJIaHKA);

e« uUeHTpaibHbIl npoueccop (LIIT), nmpentazHayeHHbI
JUIsS1 yOpaBlIeHUs BBIMOJHEHMEM oOllepaliii B co-
OTBETCTBMM C 3aJaHHBIM aJIrOPUTMOM (BBINOJIHSET
(GYHKLUM KaJIbKyJdaTOpa IO peanu3aluu AcicTBUI
{1}...{4});

o ycrpolictBo BBojga (YBB), oGecrnieunBaloniee 3anuch
fporpamMMsbl ¥ faHHeIx B OI1;
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Cxema 2. Obuas cxema IBM

e ycTpoiicTBO BhiBoaa (Y BbIB) ISt BIBOAA PE3Y/ibTaTOB
pelleHus 3aJa4yy U3 aMsITH B BUIE, yIOOHOM JU1sT yc-
JIOBEKa.

OTU ycTpoicTBa U 00OpasyloT odiryio cxemMy DBM,

NPUBEICHHYIO Ha CXeMe 2.

MpuHUMN NporpaMMHOro ynpasneHus

Pa6ota coBpeMeHHBIX DBM ocyuiecTBnsgeTcss B CO-
OTBETCTBUM C IPHHLIMIIOM IPOTPaMMHOIO YIpaBJIeHUS,
chopMyIMpOBaHHBIM aMEpPUKAHCKUM Y4eHbIM XK. (oH
HeiimaHoM. CyniHOCTb €ro 3aKJII0YaeTCs B CIIeIyIOLIEM.

AJITOpUTM pellleHUs 3aJauyu B BUJAE MOCJEeI0BaTEIb-
HOCTH yTIPABJISIIOIIMX CJIOB-KOMaH[I Y JaHHBIX KOJUPYET-
¢s1 BHyTpy DBM B Buzie 1BOMUYHBIX KOJOB. JIBOUUHBIHN KO
obGecrneynBaeT HauboJjIee yIoOHY0 peanr3aluuio GyHKUNH
YCTPOMCTB KOMITHIOTEPA U UX BHICOKYIO HalIeXKHOCTD.

KomaHnpl ¥ JaHHBIE pa3MelIaloTCs B ONepaTUBHOM
namsatu (OIT), cocTosmei 3 siueek MaMsITU, UMEIOLINX
CBOM HOMepa — ajpeca.

Hns yno6crBa paboThl CO CXeMaMu OOILIETTPUHSITHI CJie-
IYIOLIME COKPAIICHUSI:

LIT — ueHTpanbHbII IpoLECCOp

OIl — onepaTtuBHas NaMITh

KOII — noJste xopa onepanuu

YVY — ycrpoiicTBo yripaBiieHUS

AJTY — apudMeTuKOo-10ruUSCKOe yCTPOMCTBO

CuK — cueTryuk KoMaH[,

9
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a 0
Cxema 3. Iloaa mawurHsix komano

(a — mpexadpecnas komanoa;
6 — deyxadpecnas KomaHoa)

PK — peructp komaHa

[13Y — nocrosiHHBIE 3alTOMUHAIOLLIME YCTPOMCTBA

B3Y — BHelIHUe 3armoMMHaoNMe yCTpoCcTBa

HMJI — HakonuTe M Ha XECTKUX MAarHUTHBIX JUCKaX
(B 00MXOJ€ UX Ha3bIBalOT BUHYECTEPAMU)

HI'M/J] — HakonmuTe I Ha TMOKUX MAarHUTHBIX JUCKAaX
(muckKeThl)

ITY — nepudepuitHeie ycTpolicTBa

KITY — KoHTpoIepHI IS ROAKIIOYSHHUS M yIIpaBJie-
HUS B3aUMOIEUCTBUEM NepUdpepUNHBIX YCTPOUCTB ¢ APY-
UMM ycTpolictBaMu DBM

MK — MyJIbTUILIEKCHBII KaHA

CK — ceyieKTOpHBIN KaHa

[TO — nporpamMMHoOe obecreyeHue

CII — cucreMsbl TporpaMMuUpOBaHUSI

KITTO — KOMIUIEKT nmporpamMM TeXHUYECKOro obec-
MeyeHust

ITHIT — nakeTsl NPUKJIATHBIX IPOTPaMM

ABY — a3bIK nporpaMMUpOBaHUsI BLICOKOTO YPOBHSI

KoMaHasl npeactaBnsiior co00ii 3aKoapoOBaHHbIE yII-
paBJIsIIOLIKE CJTIOBA, B KOTOPBIX yKa3bIBAETCS KAKOE BBITOJI -
HUTb JEUCTBUE, a TAKXKE U3 KaKUX YK IMaMsITU CYUTHI-
BaTh orepaHAbl (IaHHbIE, YJACTBYIOIME B Ollepaliuu) U
B KaKylO SIYEMKY 3amucaTh pe3yjbTar. B cooTBeTCTBUM C
9TUM Kaxaasi KOMaHJIa UMeET IT0J1s1: 11oJIe KojJa ofepaluu
(KOITI) u anpecHoe 1oJie (cM. cxemy 3).

B agpecHoM mosie ykaspIBalOTCsl afpeca ornepaHioB
(Al, A2, A3). KoMaHabl MOTYT UMETh TPU WM JIBa aapeca
(MHOrma paxe oguH agpec). Aapeca Al u A2 onpenens-
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Ta6auual

Anpeca | Koapr komaHa
KOMaHI U JAHHBIX KommenTapiii
naanueix | KOIT Al A2 A3
o
2| o001 01 004 005 008 | X1 =a+b= 0%
§ , 002 L 03 008 006 008 | x;=x5-c= 008
é 003 04 008 007 008 y=x,/d = 008
004 <a>
2 005 <b>
= 006 <e>
,g( 007 <d>
008 <x><x><y>

10T HOMepa si4eeK MaMsITH, B KOTOPBIX XpaHsTcs 1-ii u 2-i
orepaHibl COOTBETCTBEHHO. Alipec A3 omnpenesisieT HoMep
SIYEIKY TSI 3aITMCH pe3yJibTata. B iByxaipecHOM KoMaH e
pe3ynbTar 3anuchiBaeTcs 1Mo aapecy Al (1-it onepana pu
5TOM CTUPAETCS B IaMSITH ).

IMocnenoBaTeNbHOCTh KOMaH/, peajiu3yIOILMX 3aJaH-
HBIA aiTOPUTM, OOpa3yeT MallIMHHYIO NPOTrpaMMy peuie-
Hus 3ana4u4. B Tabnuiie 1 npuBeaeHa npocTeiiias MalluH-
Hasl TIporpaMma, peaiusyronias aroputM (1.2).

Bce agpeca v KoMaHAbi [UIsI HAJBIAIHOCTHA HpeACTaBiie-
HbI B TaOJIM1IE B AECSITUIHON CUCTEME CUMCIICHUS.

ITpu 5TOM UCIOMB30BaHHI CJEAYIOLIME KOIbI ONepa-
uuii (KOII):

01 — cnoxutpk; 03 — yMHOXUTH; 04 — pa3genuTh.

IIporpamMma conepXyUT TpU KOMaH/IbI, pa3MellaeMble
B siuerikax 001, 002 u 003. I'lpu nocnenoBaTebLHOM BhE-
TMOJTHEHUU 3TUX KOMAaHI FIpOMEXYTOYHbIC 3HAYEHUs Te-
PEMEHHBIX (X[, X;) ¥ OKOHYATEJIbHBIN pe3yabTart (y) 3anu-
CHIBAIOTCS B OJIHY U Ty Xe s1ueiKy ¢ anpecom 008. DT1o Bo3-
MOXHO OTOMY, YTO ITPY YTEHUHU U3 OTIEPaTMBHOM [TAMSITH
(OII) conepxumoe TUeiKK COXpPAHSIETCS, a [IPU 3alUCU —
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«CTapoe» CTUPAETCS, «<HOBOE» 3aIIUChIBACTCH.

Kaxnasg xomaHma mporpaMMbl MMeeT CBOIl ajipec,
KOTOPBII aBTOMaTUYE€CKU (POPMUPYETCS B LIEHTPAIbHOM
npoueccope (LIIT).

3anuce porpaMm B BUJiE, MPUBEICHHOM B Tabiulie 1,
KCIIoJIb30Bajiack B DBM mnepBoro u BTOporo IoKoJeHu .
B coBpemeHHBIX DBM anroputMbl pemieHus 3axad Onu-
CBIBAIOTCSl HA OTHOM U3 SI3bIKOB IIPOTpaMMUPOBAHUS BhI-
cokoro ypoBH4 (SIBY), a 3aTeM ¢ moMoI1bIo crielaabHbIX
TpOrpaMMHBIX CPEICTB IepeBOASATCS (TPAHCIUPYIOTCS ) HA
MAaIIMHHBIA S3BIK UISI MX BBINOJHEHUST KOMITBIOTEPOM
(5BM).

Takum oOpa3oM, YTOOBI PEIIUTH 3a7aq4y C ITOMOIIbIO
KOMIIBIOTEPA, HEOOXOIUMO «3aIicaTh» B €ro naMsarh Ma-
IIMHHYIO TIpOrpaMMy, COOTBETCTBYIOIIYIO 3aJaHHOMY aJl-
TOPUTMY.

Pa6ota yctpoiicte 3BM npu aBTomatuieckom
BbIMOJIHEHUU KOMaHA, NPOrpaMmMmbl

Jns1 aBTOMaTUYeCKOro BBITIOJTHEHHS TTOCICAOBATE b-
HocTH KoMaHj (mporpamMmbl) B coctaB LIIT BxomsiT nBa
OCHOBHBIX YCTpoiicTBa (CM. cxemy 4):
¢ apudmeTuKOo-JI0rnYeckoe ycrpoiicrao (AJIY);

e ycTpoiicTBo ynpasieHus (V).

AJTY nipenHasHaveHo mis npuema us OIT xonos orne-
PaHIOB U JIIsI BHITIOJHEHHUS Hall HUMU Ofepaluii B CooT-
BETCTBUHU C KOTAMHU OIlepaliuii KOMaH/I.

VYV npenHaszHauyeHo IS preMa Koja ouyepeTHOi KO-
MaHJibl, cuuThIBaeMoii u3 OIl o ee agpecy, XpaHeHUS 3TO-
ro KoJia B TeueH1e BpeMEHU BhIITOJIHEHUST KoMaH bl B LI,
JU1s1 GOPpMUPOBAHUS agpeca Cleayolleil KOMaHIbl U IS
CUHXPOHM3AIMH pabOThI BCEX IPYTMX YCTPOUCTB MPH BbI-
MOJTHEHU U KOMaH/I.

B cocraB YV Bxomut cyetuuk xomaHn (CuK), B Ko-
TOpoM (hopMUpyeTcA afipec cienyolleit koMaHasl. B mpo-
CTeiillieM ciIydae 3TO MPOU3BOAMTCS IMyTeM J00aBICHUS

12
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Mporpamma
¥ faHHbIe Pesynbrar

Cxema 4. Paboma IBM npu evinoanenuu Kkomano

enuHULBI (+1) K agpecy TeKyuieit KomaHabl. [Ins npuemMa
u3 OIl xoma KoMaHIbI, €ro XpaHeHUS U BhIIA4M COIEPXKU -
MOTO €T0 Nnojiei B IpYyIue YCTPOMCTBA UCIIONbL3yeTCs pe-
ructp komauz (PK). Ipyrue y3nbl YV, obecnieunBaloiime
yIIpaBjI€HUE BBLINOJIHEHUEM KOMaH/I, Ha cxeMe 4 He npu-
BEICHBI.

ITocne 3anucu KoMaH MalIMHHOM ITPOTpaMMBbI U TaH -
HbIX B siyeiiku OIT B CuK asromaTuuyecku hopmupyetcst
azipec epBO KOMaHIbI IPOTrpaMMBI (B HallleM puMepe —
001). C sToro MoOMeHTa KOMITBIOTEP TOTOB K aBTOMAaTHYE~
CKOMY BBINOJHEHUIO KOMaH/, [TPOTPaMMBI.

IIporpamma peann3syercst KOMITBIOTEPOM IyTEM TIO-
CJIEIOBATENIBHOTO UcoNHeHUsT ee koMmaHa B LIIT. Tlpu
5TOM Kaxasi KOMaHAa BLIITOJIHSIETCS B TEUEHUE CTaHIapT-
HOT'O 1/KJIa paGoThl YV, COCTOSIIETO U3 CIeyIOlIUX 3Ta-
OB (CM. cxemy 4):

{1} — BBIGOpKa ouepenHoi KomaHnbl u3 OI1 B peructp
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komaHz (PK) YV no ee agpecy B CuK u ¢popmupoBanue
aapeca ciaenytoleit Komanasl B CuK (+1);
{2} — nHactpoiika AJIY Ha omepanuio, Kox KOTOpoi
3anucat B nosie KOII BeiOpaHHOIT KOMaHIHI;
{3} —BBI0OpKa BAJIY 1-ro onepannaus OIl no agpecy
Al;
{4} —BBI6OpKa B AJ1Y 2-ro onepanna us OIl o anpecy
A2;
{5} — BeImoOHEeHUE onepanuu B AJ1Y;
{6} — ananu3 pesynpTata B AJIY ¥ 3amnuch Npu3HaKka
pesynwtara (ITP) B VY;
{7} — 3anuce B OIl no agpecy A3 pe3dynbrata us AJ1Y.
Ha stane {6} mnpu BBIMOJHEHUU apUDMETHUYECKUX
olepalluii Ha OCHOBaHMM aHaju3a pe3yabTara (OH MOXET
obiTh = 0, < 0, > 0) BbIpaGaThIBAE€TCSI COOTBETCTBYIOIIUIL
npusHak pesynbrara (ITP), 1BouyHbIN KoJ KOTOPOTO 3a-
NoMuHaeTcs B YY. DTOT MpU3HaK B JaJbHENUIIeM MOXET
UCII0JIb30BaThCS JUIS1 OpTaHU3al UM B IPOrpaMMax epexo-
JIOB C ITIOMOIIIBIO CTIEIIMAIbHBIX KOMaHI yIIpaBJIeHUSI.
~ BrinosHeHne nmporpaMMbl OOBIYHO 3aBEpILAETCSI BbI-
BOIOM Dpe3yJbTaTOB M3 MaMSTH, IJISI YeTO MCIOJIb3YIOT-
¢4 crienMajibHble KOMaHIbl BBIBOJA, BKJIIOUaeMbi€ B IIPO-
rpammy.

OCHOBHble XapaKTepucTUKn
m knaccndpukauma IBM

CgoiictBa DBM 100010 THIA OLIEHUBAIOTCS C TIOMO-
LIBIO UX TEXHUYECKUX XapaKTePUCTUK, K OCHOBHBIM U3 KO-
TOPBIX OTHOCSITCS: ONepallMOHHBIE peCYpPChl, EMKOCTh I1a-
MSITU, OBICTPONEUCTBUE, HAIEXXHOCTh, CTOUMOCTb.

OnepanunonHble pecypcbl — 3TO MHOXECTBO peajiu3y-
€MBbIX B Hell onepaluii, popMbI IpeaCTaBIeHUS] JaHHBIX,
uX ¢opMathl, a TaKXe HUCIOJIb3yeMble CIOCOObI aapeca-
LIUM JaHHBIX B NaMsITU. YeM 1mrpe onepanoHHble pecyp-
CHI, TeM OOJIbllIE anmapaTypHBIX 3aTpaT MpU MOCTPOCHUU
DBM.
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EMKocTh onepaTHBHOI NaMATH OIIPENENSIET oOlIee KO-
JINYECTBO STYEEK NMaMSITH WISl XpaHeHUSI UHGopMaluu. Oc-
HOBHOU €AMHMLIEH XpaHEHUSI sIBASEeTCS OalT (8 IBOUYHBIX
paspsiioB — OUT), KaXIblil U3 KOTOPHIX UMEET CBOM HOMep
(ampec). EMKocTh maMsITH U3MepsieTcsl B 6aiiTax, Kunobaii-
Tax — K6 (K = 2!9) unu MmerabGaiitax — M6 (M = 2%0).

BoicTpoaeiictBne DBM onpenensiercs: 4ucioM KOpoT-
KHX ollepalMid THUIA CJIOXEHMSsI, BHINOJHIEMBIX 3a 1 cek.
9ra xapaKTepuCTHKa [I03BOJISIET OLIEHUTh BOCHOBHOM Obl-
CTPOAEMCTBHE MPOLIECCOpa IMPH BLITIOJIHEHUU OIpee/ieH-
HOro BuJa ornepauuid. g 6osee 0ObEKTUBHONH OLIEHKH
onicTponeiicTBust DBM rmpu pelieHUM 3amad pasiduHbIX
KJIacCOB (HayYHO-TEXHUUYECKUX, SKOHOMUYECKUX U T. I1.)
KCIMOIb3YIOT NPOoU3BOAUTEIbHOCTE DBM, KoTopas oue-
HUBAETCSI CTAaTUCTUYECKU HAa OCHOBE CPETHETO Yrcia 3a1au
OIIpeJeIeHHOTO KJlacca, pelllaeMbIX Ha KOHKpeTHOo DBM
3a eAMHUILY BpEMEHHU (4ac; CyTKHM).

HaaexHocTh XapakTepusyeT cBoiicTBo OBM Bbinon-
HATb CBOM (DYHKIIMM B TeYEHHUE 3aJaHHOTO BpeMEHU 0e3
oumOoK. B kauecTBe 1okasaTeist Haie)KHOCTH OOBIYHO HC-
NONB3YETCA cpeaHee BpeMsi paboThbl MallMHBI MEXNY IBY-
Ms OTKa3aMHM B 4yacax, KOTOPO€ OIpeAesisieTCs CTaTUCTU-
YECKHM IIyTEM.

Croumocth DBM omnpenensieTcss cyMMapHBIMM 3aTpa-
TaMU Ha NPUOOpPETEHME aMllapaTHBIX U IPOrPaMMHBIX
CPEACTB, a TAKXKE Ha UX SKCILIyaTallMIO 3a OIlpe/ieICHHbIA
nepuol BpeMeHU (OOBIYHO 3a IO/).

MHoroo6pa3ue CBONCTB M XapaKTepUCTUK MOPOXK/Ia-
€T U MHOToOOpa3ue Kiaaccupukauuiit 9BM. B xayecTse
OCHOBHOI'O MpU3HAaKa 4YacTO HCIIOJB3YIOT pa3Mephbl CH-
creMbl. I1o 3TOMy NpU3HAKy pa3inyaioT: CBepxOoJbLIne,
Gosiblie, Majible ¥ MUKPOOBM.

bypHoe pa3BuTHE TEXHOJIOTMU U YCIIEXU B pa3paboTKe
TPOrpaMMHBIX CPEACTB IPUBOJIAT K CTJIaKMBAHUIO pa3jin-
YU Mexay 3TUMM Kiaccamu DBM. ITostomy Haubonee
CYLUECTBEHHBIM IIPU3HAKOM ITpU KJIacCUPUKALUK COBpe-
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MEHHBIX KOMITBIOTEPOB SBJISIETCSI 00JacCTh UX IPUMEHE-
Hus. [To sToMy NpH3HAKy pa3inyaloT: KOMITbIOTEpHl 00-
1IEr0 Ha3HaYeHUsI, IIPOOJIEMHO-OpPUEHTUPOBAHHBIE U CIIe-
IMTM3UPOBaHHEIE.

KoMmbloTepsl 00IIero Ha3Ha4YeHUS] OTIMYAIOTCS
OOJIBLLIMMHU ONEpPallMOHHBIMU pecypcaMu, o0JanaioT Ia-
MSTBIO OOJIBLION €MKOCTH M KOMIUIEKTYIOTCSI IIMPOKOMA
HoMmeHkiarypoi ITY. KommbloTeps 3TOro kjacca 3Kc-
ILUTyaTUPYIOTCS B BHIYMCINTEIBLHBIX IIEHTPaX U MpeJHa3Ha-
YeHBI ISl pellieHNs LIMPOKOTro Kpyra 3a/iay B pa3IMIHbIX
chepax nesaTeqbHOCTH YenoBeKa. IToaToMy MX yacTo Ha-
3bIBAIOT YHHBEPCAIbHBIMH.

IIpo6ieMHO-OpUEHTUPOBAHHBIE KOMIILIOTEPHl MC-
MOJIL3YIOTCS UIST pelleHNsT OrpaHUYEHHOTO Kpyra 3a1ad,
HMeEIOIMX IpobaeMHoe MpuMeHeHue. OHU CpaBHUTEIIb-
HO JIellIeBBI, TIPOCTHI B SKCILTyaTallid M OOCTY>XKMBaHUM
M paccudTaHbl Ha MaccoBoe mnpumeHeHue. HambGoree
YacTO ITOJOOHBIE KOMITBIOTEPHI MCIOJNB3YIOTCS B Kaue-
CTB€ YIIPaBJISIONIMX B COCTaBe aBTOMaTU3UPOBAHHBIX CH~
CTeM yIIpaBJieHHSI TEXHOJIOTHYeCKMMH Itporieccamu (ACY
TII), B cucreMax aBTOMaTU3MPOBAHHOIO IPOECKTHUPOBa-
Hus (CAITP) u T. . CHikeHue crouMoct ODBM nanHoro
KJacca JOCTUTaeTcs 3a CYeT Pa3syMHOIOo YMEHBLICHUS
OIepallMOHHBIX peCYpCOB MIPUMEHUTEIFHO K KOHKPETHBIM
MpoGJIEMHBIM 3aayaM. B KauecTBe MalllMH 3TOro Kjacca
HCTIONB3YIOTCS MHMHH- M MUKpoOBM, B TOM umcie u
II9BM (nepcoHaabHbIE KOMITBIOTEDHI).

CrneunanusupoBaHHble DBM ucnonb3ylorcs Wist pe-
IIEHUsT Y3KOro Kpyra 3ajgady ¢ (pMKCHMpPOBaHHBIMM aJIro-
pUTMaMHM, UTO ITO3BOJISIET HaubGoJiee parMoOHaJbLHO Op-
raHM30BaTh BBIUMCIUTENBHBIN MpoliecC, «IIPUCITOCOOUB»
OBM K BHINOJIHEHMIO YKa3aHHBIX 3amay. Takas crenua-
JIM3alMs TTO3BOJISIET YBEINYUTD UX OBICTPOAEHCTBHE, UTO
BeChbMa BaXXHO IpM YNpaBICHUU OOBEKTaMU B peajb-
HOM MacuiTabe BpeMeHH. OOBIYHO KOMIIBIOTEPBI TaHHOTO
KJ1acca MCIOJb3YIOTCS B KaueCTBE OOPTOBBIX (Ha caMoJie-
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Tax, pakeTax, KOCMMUYECKHUX amlapaTraXx, B aBTOMOOWISIX
UT.IL).

Tunosbie cTpyKTypbl 3BM

Crpykrypa DBM. Ilox ctpykrypoit DBM noHumaior
COBOKYITHOCTB €€ YCTPOMCTB M CBSI3€il MEXIY HUMU.

IIpu mocTpoeHNH apXUTEKTYPHI KOMITBIOTEPA UCIIONb~
3yeTcd MOIYJIbHBII MPUHIIMI, COTIaCHO KoTopoMy OBM
CTPOUTCS M3 Habopa yCTpOICTB M OJ10KOB-MomyJeil. Ka-
XIbIit MODYJIb peain3yeT 3aKOHYeHHbIe (DYHKIIMHU 1 00J1a-
JlaeT CBOMICTBOM HE3aBMCUMOCTH OT APYTUX Momyeii. Mo-
IyI¥ O0BE AMHSAIOTCS B HEOOXOIUMYIO KOH(UTypallIo-ap-
XUTEKTYpY.

CoenuHeHne Monyieil HPOM3BOAUTCS C ITOMOIIBIQ
IIVH (JIEKTpUYECKUX LETIeii) I riepeaayy o HUM CHUT-
HajioB. COBOKYIMHOCTH ILMH, CBSI3bIBAIOIINX ABa MOIYJIS,
U aJITOPUTM, OTIpeAeJISIIONINIA IMopsiIoK oOMeHa nHpopMa-
Lueit MexXXIy HUMH, Ha3bIBaeTcs HHTepdeiicoM (corpsoke-
HueM). Yucno muH B MHTepdelice onpenensieTcs pa3psii-
HOCTBIO TepeaBaeMoil 1o HeMy MHGpopMaluu. OOBIYHO
a10 8, 16 wim 32 paspsaa (6urta).

B 3aBHCHMOCTH OT COCTaBa YCTPOHCTB U criocoba ux
COCAVHEHUsI C TTOMOIIBIO MHTEepGheCOB pa3TuyaloT pas+
JUYHBIE CTPYKTYphl DBM.

Crpykrypa DBM Ha ocHose enqunoro untepdeiica. Tu-
moBasi CTpyKTypa (apxurekrypa, KoHdurypanus) [ISBM
Ha OCHOBe eIMHOro MHTepdeiica (o06mIei MMHbBI) IpUBe-
II€Ha Ha cxeMme 5.

ITomoGHas cTpyKTypa SIBJIsIETCSI HanboJiee IpocToil U
LIXPOKO UCTIOJIb3yeTCH ISl TIOCTPOCHUS MUHU- U MUKPO-
9BM (B ToM uncie u [IDBM).

Bce ycTpoiicTBa KOMIIbIOTEpPA MOAKIIIOYAIOTCS K €U~
HoMy uHTep(elicy (obmeit mmue). Ilepudepuiinpie
ycTpoiicTBa (HucIuieil, KiiaBuaTypa, HaKOIUTEIU Ha XKeCT-
kux (HM) u rubkux (HI'M 1) MarHUTHBIX AUCKaX, IPUH-
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EAVHbIA MHTEPOENC (06wwan wuna)

un |} on |{ N3y KNy || KNY |} KOy || KNy | |ABANTEP
Nepudepniinbie Awnc- MpuH-
ycrpoicrtea (MY) nneit (| HMA |IHTMA Tep

I et —

Kna- B3Y
1 Bua- Jnhun
Typa CcBA3UN

Cxema 5. Cmpykxmypa [19BM na ocroee edurnoeo unmepgeiica

TEp) NOAKIIIOYAIOTCS K MHTEp(Eiicy yepe3 CBOH KOHTPOJI-

nepsl ITY (KITY — ynpaBneHue nepudepuiftHbIM YCTPOIA-

ctBoM). KoHTponiepsl o6ecrieuuBaloT conpsbkeHue IY ¢

Ipyrumu yctpoiicrBamu ITI9BM, a Tak:ke CHHXpOHM3aLIMIO

obMeHna Mexay OITu ITV.

B enunoM uHTepdeiice TpeayCMOTPEHHBI CIeayolIre
OCHOBHBI€ NTpaBujia oOMeHa (IIPOTOKOJI):

e r1iepenaya MPOU3BOIUTCS «CJIOBAMM», IJIMHA KOTOPHIX
00BIYHO paBHa 16 6uT (32 6ur);

e OJHOBpPEMEHHO OOMeHHUBaeTcs MHopmaluMell ogHa
napa Moayiei (MICTOYHUK, IPUEMHHUK);

e HEMOCpPEICTBEHHBII oOMeH Mexay 1Y Hemomyctum
(MCTOYHMKOM WJIU IIPUEMHUKOM BCETa SIBJASIETCS HIA
HII, v OIT).

Heobxonumasa 3@deKTMBHOCTD OOMEHa B TaKoW
CTPYKTYpe JocTUraeTcs rpu Hebosbiuom yucie ITY. Oye-
BHMJHO, YTO UCTIOJIb30BaHUE eIMHOTO MHTepdeiica UCKITIO-
YaeT BO3MOXHOCTb COBMELIEHUS IEUCTBU i1 ITO OOMEHY UH-
cdopmanmeit MeXIy pasHbBIMU MOIYJISIMHA, YTO IIPUBOAUT K
CHIDXEHMIO 00iliel Mpou3BoauTeibHOCT DBM.
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Kananbi

uni jon MK 14 kny H ny

— CK1 1

CK6

Cxema 6. Cmpykmypa IBM na ocroee kananra 6600a-6bi600a
(1 — unmepqeiicvi 6oda-8vi600da kanaros, 2 — unmepgpelicot I1Y)

Ctpyktypa DBM Ha ocHOBe KaHaja BBOJa-BbiBOJA.
HanHas cTpykTypa oTinyaercst TeM, uro K OIT monkiio-
yeHb! ¢ ogHoii cTopoHb! LTI, a ¢ npyroit KaHanbl BBOJA-
BeIBOJA (cxeMa 6). ITepudepuittpie yctpoiictsa (ITY) non-
KimovaroTes yepe3 cBou KoHTpoutepbl (KITY) k unHTep-
¢eiicy BBoma-BbiBoga (B-B) kaxmoro u3 KkaHajnoB mMpH-
HOIA 8 6T (0aifT).

IIpu Takoii opraHU3alUM COCAVMHEHUSI B KOHDUTrY-
paumio DBM MoXeT BKIIOUYaThCs GOJIBIIOE YUCIO TIepH-
(bepuitHBIX YCTPOICTB pa3IMYHOrO Ha3HaYeHUs. KaHamsl
TIPENCTaBIISIIOT CO0OM CIeHUaTU3UPOBaHHBIE MPOIIECCO-
pbl, paboTarolIKe MO YIIpaBieHUEM CBOUX (KaHAIbHBIX)
nporpaMM. B HMX UCTIONB3YIOTCS CTIeLIMaTbHbIE KOMaHIbI
yrpaBjieHUs] 0OMeHOM. BKiTroueHue KaHaJIoB B CTPYKTYpPY
9BM rno3BossieT nosiHOcThIo ocBoboauTh HIT ot obcy-
XuBaHMs onepauuit ooMeHa. CienoBaTebHO, BOBMOXHbI
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OIHOBPEMEHHOE BBHIMIOJIHEHNE KaKOU-IM00 MpOrpaMMBbl
B LIIT 1 o6MeH Mexmy nepudepHitHbIMU yCTpOiCTBaMHU
(ITY) n oneparuBHoit namstoio (OIT) o apyroit nporpamM-
Me. DTO NMPUBOAUT K IMOBBIIIEHUIO ITPOU3BOAUTENHHOCTH
OBM U BO3MOXHOCTH peai3alliii MHOTOIIPOTPaMMHOTO
pexuma (B OI1 MoXXeT HaXOIUTHCSI HECKOJIBKO BBITIOJIHS-
€MBIX [IPOTpaMM).

OOGBIYHO B COCTaB KaHAJIOB BBojia-BbiBoAa (B-B) Bxo-
JUT OOMH MyJIbTUILIEKCHBINM KaHan (MK) um HecKoJabko
(1o 6) cenexropHbix KaHanoB (CK). K MynbTUILIEKCHOMY
kaHaiy (MK) noaxio4aoTcsi OTHOCUTEILHO MEIIEHHO-
IeiicTByolue mnepugepuiiHble yCTpoicTBa (IIPUHTEPHI,
JUCIUIEM W T. 1.), KOTOpbI€ B IEpHOI OOME€Ha MOTYT
OOCITyXHBaThCsl KaHAJIOM OXHOBpeMeHHO. K KaxmoMy
cenekTopHoMy KaHany (CK) moakioyaloTcs A0 8 oTHO-
curejbHO GOpicTponeiicTByomux ITY (B3Y Ha auckax u
JieHTax). CeJIeKTOpHBII KaHaJI OOCIyX/UBaeT IIpU OOMEHe
JINIIb OAHO nepugepuitHOE YCTPOICTBO.

Takas cTpykrypa DBM xapakTepHa I MalluH 00-
111€TO Ha3HAYCHUSI.

O6wwme cBepeHus
O nporpaMmmHom oGecrnieyesuu ABM

COBOKYITHOCTb aflnapaTHbIX U POrpaMMHBIX CPENICTB
OBM o6pa3yeT BEIYMCIUTENbHYIO cucTeMy. IIporpamm-
HBIe cperctBa DBM, B cBowo ouepeab, oGpasyloT Ipo-
rpaMMHO€ 00ecTieyeHe, CTOMMOCTh KOTOPOTO COCTABJISIET
0 75% CTOMMOCTH CUCTEMEL.

IIporpamMmMHOe oOGecrieueHUe KOMIIbIOTEpa IpeAHa-
3HA4YECHO IS BHITIOJTHEHMS CIEAYIOIIUX DYHKIIMIA:
VYnpapneHue BHIMUCIUTETBHBIM IIPOLIECCOM.
OpraHu3anus yrpasieHHUs1 BBOLOM-BbIBOJOM.
OpraHu3alys Juaiora rmojab30oBareisi ¢ MALIUHOMU.
IIpenocraBieHne MOIb30BATENIO CEPBUCHBIX YCIIYT.
ABTOMaTu3alys Mpoliecca MOArOTOBKU MporpaMm
HX BHIIOJIHEHHE B pa3IMYHBIX pexXuMax pabotel DBM.
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NoJiIb3OBATEJ1b

I

1

A3bik OC

ABY

l'lPOl'PAl\'ﬂMHOE OBECI'IE‘-!EHMEI 9BM (NO)

KMTO ONEPALIMOHHASI CUCTEMA (OC)

1

nnn

cn

ANMNAPATHBIE CPEACTBA 3BM

Cxema 7. Cmpykmypa npozpammuo2o obecneuernus IBM

6. CHIDXeHHE TPYIOEMKOCTH paGoT IO 3KCILIyaTalluy

9BM.

CocrtaB nmporpammHoro odecneyenusi. B cocraB mpo-
rpamMmHoro obecrieueHust OBM (I10) BxonaT cienyiole

KOMIIOHEHTHI (CM. cxemy 7):

e obuiee (cucteMHoe, 6azoBoe) I1O, K KOTOpOMY OT-
HOCHT: oriepalluoHHy10 cucteMy (OC), cucTeMbl IIpo-
rpamMupoBanus (CIT) 1 KOMIUIEKT IporpaMM TEXHU -

yeckoro oociyxuBanus (KITTO);

e crenuanbHoe (nmpukiagHoe) ITO — nmakeTsl npuKiIag-

HbIX ITporpamm (TTITIT).

O6uee nporpammuoe odecneyenne. OCHOBHBIM KOM-
MMOHEHTOM 0011ero mporpaMMHoro odecrniedeHus1 (I110) saB-
Jsietcs onepanoHHast cuctema (OC), KoTopas npeaHa-
3HaueHa ISl BHITIOJTHEHMS C TIEPBOM IO YETBEPTYIO (PYHK-

HUH 1IporpaMMHOTIO o0ecrieyeHus1, yKasaHHbIC BBIIIIE.
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OcHOBY onepallMOHHOM CUCTEMBI COCTABJSIOT yIpa-
BJISIIOIME TIPOrpaMMBbl, 0OeCTIeUnBaOIIKE:
yIIpaBJICHUE BIYUCIUTEIBHBIM IIPOIIECCOM;
IUIAaHMPOBAaHME 3aJJaHUI TIOJIL30BATElIS;
OpraHM3alvIo AUaJiora ¢ MoJib30BaTe/ieM;
pacnpeae/ieHUE peCcypCoB MeXTY IporpaMMaMU MOJIb-
30BaTelIei;

e yIpaBjeHUE OOMEHOM.

OTU IIpOFpaMMBI IICCJIE 3aTpy3KU CUCTEMBI IIOCTOSSHHO
XpaHsTcd B onepatuBHoii mamsatu (OI1) (saBasioTcst pe3u-
IeHTHbIMHU). [ToMuMO yTipaBiIsIIOLIMX B COCTaB ONepani-
OHHOIf CUCTEMBI BXOAAT 0OpabaThiBalOLIUE IPOrpaMMBbI,
BBINOJIHSIOLIME CeAYIole (PYHKIIMHU:

e  CEpBUC 10 KOMIIOHOBKE U OTJIaIKE ITPOrpaMMHBIX MO-

OyJeu;

e XpaHEHME U HaCTpoOiKa MporpaMMHBIX MOIYJICH;
3arpy3kKa 1 UCIIOJJHEHUE IIPOrpaMM.

J1st pazHbIx Kj1accoB D BM ncnoib3yroTcs pa3inyHbIe
BUJIbI ONIEPAalIMOHHBIX CUCTEM. JIJIsT KaXMoit M3 HUX Cyllie-
CTBYET SI3bIK OIEPAlIMOHHONH CHCTEMBI — CUCTEMHBIE KO-
MaH/bI, C MOMOIIBIO KOTOPHIX MOJIB30BaTe/Ib O0IIaeTCs C
anmnapaTHbIMU cpeacTBaMu DBM.

CucreMbl MPOrpaMMUPOBAaHUS TIPEACTABISAIOT cObO0it
KOMIUIEKC ITporpaMm, 06eCIieurBaIOINX BEITIOJIHEHUE S-1
(¢GyHKUMHU MMporpaMMHOTro obecrnedeHuss. OOBIYHO C Ome-
PaTUBHOM CUCTEMOI CBSI3aH CTaHAapPTHEIN HabOp SI3bIKOB
MporpaMMMPOBaHMS BEICOKOT0 YpoBHS (SIBY), K KoTophIM
otHocAT s13biku BASIC, PASCAL, C, FORTRAN u . 1I.

J1s Kaxxgoro u3 s136IKOB MPOTPaMMUPOBAHUS CO3a-
ercst cuctema nporpammuponanus (CIT), B coctaB KOTo-
pOii BXOIST CAeAYIOLIe KOMIIOHEHTDI:
omucanue ABY;

TPAHCASITOPHI PA3IMUHOrO BUA,
PeAAKTOPHI;

KOMIIOHOBILMKH;
OubIMOTEKapU U T. Ik.
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OcHOBY cUCTEMBI MPOrpaMMHIPOBaHUSI COCTaBJISIOT
MPOrpaMMBbI-peIaKTOPHI U POTrpaMMBbI-TPaHCISTOPHI.

IIporpamMmsl-peakTopbl IMpeIHA3HAUYECHH JUIST CO31a-
HUSI ¥ pedakTUpoBaHUs TporpamM Ha SABY (ncxomHbIx
MPOrpaMMHBIX MOLYJIE).

IIporpaMmbI-TpaHCAATOPbl (MJIM TIPOCTO TPAHCIATO-
pbl) UCIIOJIB3YIOTCS IS IIpeoOpa3oBaHUs (TPAHCISILIUU)
HUCXOIHBIX MPOrpaMMHBIX MOAYJIEH B IporpaMMbl Ha Ma-
IIUHHOM SI3bIKE (OOBEKTHBIE IPOrPaMMHBIE MOIYJIH).

PaznuualoT TpaHCASTOpHl KOMITHJIMPYIOLIErO THUIA
(KOMIWJISITOPBI) U UHTEPIIPETUPYIOLIETo TUIA (MHTEPIIpe-
TaTopHI).

KoMnuasitopsl Ipor3BOAST TPAHCISLIMIO BCETC TEKCTA
nporpaMMbl Ha SIBY Ha MamMHHBINA S3bIK 32 OJMH He-
MPEPBIBHBIN MPOXOJ (IIPOLieCC) ¥ CO3al0T TIporpaMMy Ha
MAalllMHHOM $I3bIK€, TOTOBYIO K 3arpy3ke B OIl u ucrnonxe-
Hu1o. ns 6onpmnHcTBa JBY ncnonb3yoTcsi KOMIUs-
TOpbl. ©X OCHOBHO€ HAOCTOMHCTBO — OOJIbIIAsi CKOPOCTh
HUCIIOJIHEHUS TOTOBOM mporpamMMbl. OCHOBHOI HeJIOCTa-
TOK — CJIOXHBIH ITPOLIECC OTJIANKH [IPOrPAMMBI.

HuTepnperaTopbl I10CJIECAOBATENBHO aHAJIU3UPYIOT
orepaTophbl IiporpaMmbl Ha SIBY 1 ocyliecTBIAIOT UX IIpe-
00pa3oBaHue Ha SI3bIK MAallIMHHBIX KOMaH]I C OTHOBPEMEH -
HBIM MCTIOJTHEHMEM 3TUX KOMaH. TakuM o6pa3oM, UHTEp-
MpeTaTop I0JKEH ITOCTOSTHHO HAXOIUTHCS B OIIEpaTUBHOM
TIaMSITU IS BBIIIOJIHEHUS IIPOrpaMM, T. €. TpedyeT 60Jib-
L€ eMKOCTH oriepaTUBHOM MaMsaTu. OCHOBHOE IOCTOUH-
CTBO — IIPOCTOTA OTJIAIKH [IPOrPaMMBbl.

KoMm1iekT mporpaMM TeXHHUYECKOrOo OOCAY>KUBaHUS
(KIITO) BKIIOYaET B CBOI COCTaB KOMILJIEKT KOHTPOIM~
PYIOLLIMX U JUATHOCTUPYIONIUX TECT-IIpOrpaMM, KOTOpbIe
HCTIONB3YIOTCS TP TEXHUYECKOM O0CTyXKuBaHUU D BM.

ITakersi mpuknagueix nporpamm (ITIIIT). ITakeTrw
TIPUKIIaIHBIX IPOTPaMM — CIIELIMAIbHO OPraHU30BaHHbIC
MPOrpaMMHBIE KOMILJIEKCHI ISl yyeTa ITOTpeOHOCTE BO3-
MOXHO OOJBIIIETO YHCIA MoJib3oBaTeieil. Kaxaslil maker
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MPUKJIAAHBIX MPOrpaMM JIOJKeH o0JaiaTb CBOUM BXO-
HBIM SI3BIKOM JIJISI HACTPONKU KOHKPETHEIX MPOTPaMM U3
3TOro MnakeTa, 0GecIeurBayX pellieHue 3a1aud MOJb-
3oBarefisl. BaxkHOM XapaKTepHCTHUKOM Takera SIBISETCS
YPOBEHb €ro MHTerpanuu. YposeHb uHTerpauuu ITITIT
OnpeeNsieTCs] YMCIOM pa3iMYHbIX pelllaeMbIX UM 3amad
Y pa3HOOOpa3ueM CePBUCHBIX YCIIYT.

Paznuuaror metono-opueHtupoBaHHsbie ITIIT u mpo-
onemuo-opueHtupoBanHbie IIIIII. Ilepseie ITIIIT uc-
MOJIL3YIOTCS 1S pellIeHUs 3a1ad OTHOTO U TOTO XKe KJjlacca
Pa3IMYHBIMU MeTolaMU (OOBIYHO 3TO 3a7auyd BbIUYMCIIHU-
TeapHOoro xapakrepa). Bropsie IITIIT ucnons3yorcs mis
pelleHus 3a1a4, OTIUYAIOILMXCS 10 TIOCTAHOBKE U METO-
JlaM pelleHMs], HO COCTaBJISIIOLIMX B COBOKYITHOCTH OIHY
OoJbliylo 3a1a4y (MMpoodaeMy).

B II9BM wucnonb3yroTcss MHTETPUPOBAHHbBIEC MMAaKEThI
U151 pellieHUsI Mpo0JIeMHO-OpUEHTUPOBAHHBIX 3a1a4 B 00-
JIaCTU 9KOHOMMKH, CTAaTUCTUKHU, 00OpabOTKH TEKCTOB, 00-
paboTKM 6a3 JaHHBIX U T. I1. UHTerpupoBaHHbIE MAKEThl —
3TO IPOTPaMMBbI, KOTOPBIE O0BbeAMHSIOTCS (MHTETPUPYIOT-
cs1) B €IUHBIIA NaKeT.

ApudmeTnyeckue ocHosbl ABM

OBM gBinsitorcs apupMeTUIeCKMMU MallIMHaMU, pea-
JIU3YIOIIVIMU aJITOPUTMBI ITyTEM BBHITTOJTHEHUSI 1TOCIIeOBa-
TEJbHBIX apuMEeTUUYECKUX ACHCTBUI. ApUdMeTHUecKue
NEMCTBUS MPOU3BOIATCS HA/l YMCIaMU, NMPEICTaBIeHHbI-
MM B NIpUHATON Wit DBM cucTeMe cuucieHus, B 3aaH-
HBIX (popMax U ¢opMaTax ¢ UCIOJb30BAHUEM CIICLIUATb-
HbIX MAILITHHBIX KOJOB.

Cuncrembl cuncneHuma
“ KopnpoBaHua nHpopmaumn

IMox cucteMoil cuncaeH!sT IOHUMAETCS CIIOCO6 130-
OpaXkeHMsI YMcesl C MOMOIIbI0 OrpaHMYEHHOTO Habopa
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cuMBOJIOB (1iMdp), UMEIOMMUX OIpeaeIeHHOe KOoJuye-
CTBeHHOE 3HaYeHue. CUCTEMBI CYUUCIICHUSI ICISITCS Ha He-
MO3ULIMOHHBIE U TO3ULIMOHHBIE.

B Heno3uIMOHHBIX CUCTEMaX KOJIMYECTBEHHOE 3Ha-
YyeHKe CUMBOJIa OTIPEIeIsIeTCs TOJIBKO €ro N300paxeHueM
M HE 3aBHUCHUT OT ero Mecta (rnmo3uuuu) B yncie. Hamnpu-
Mep, B U3BECTHOM pUMCKOM CUCTEME, UCTIONB3YIOUIENA Ha-
oopcumBosioB I, V, X, L, C, D, ..., necatuyHoe yucio 38
npenctapiasgeTca XXXVIII=10+10+10+5+1+1+1.

KonnyecTBeHHOE 3HaYeHME YK CJla ONIpeIeIIIeTCSI CyM-~
Mol (XXI) wiu pasHocTeio (IV) 3HaueHUiI CHMBOJIOB.
HeiicTBre M 3HaUEHME CUMBOJIa 3aBUCSIT OT MECTa CUMBOJIa
10 OTHOUIEHUIO K IpyTOMY CUMBOJTY, T. €. 3HaU€HUE CUM-
BOJIa HEOOHO3HayHO. Tak, yncio 99 B puMckoii cucreme
n3obpaxaercsa XCIC. CuMBoa X Ha JJI060M MECTE paBeH
10, HO B coueTaHUM «cjeBa ot crapiiero» (XC) X = —10,
B couetaHuu mnocie miaaguero (IX) X = +10. B Heno3u-
LIMOHHBIX CUCTEMaX CUMCJICHHUS HE TIPUHSITO IIPEACTaBISITh
IpoOHBIE ¥ OTpULIATEIbHbBIE UK CJIa, IeCTBUS Hal Y ClIaMU
CBSI3aHBI C OOJIBIIMMHU TPYIHOCTIMU, IO3TOMY UCIIONb3Y-
I0TCSI TOJIbKO 111 HAUMEHOBaHMSI BEKOB, 3HAMEHATEJIbHBIX
JlaT, TOMOB, pa3ZieJIOB U [JIaB B KHUTaX.

B nMo3uLIMOHHBIX CUCTEMAaX CUMCIEHUS KOJIMYECTBEH-
HOe 3HaueHHe cUMBoJia (IMdpHI) B YKC/Ie 3aBUCUT OT €T0
Mecra (TTO3ULUM WK paspsaa). JUist TO3UIMOHHBIX CU-
CTEM CUMCJICHMS XapaKTEPHBIM U OINPEACIISIIONIUM SIBISI-
€TCs HaJIMUMe OCHOBAHUS CUCTEMBI, KOTOPOE ITOKa3kIBaeT,
BC-TIEPBBIX, BO CKOJIBKO pa3 M3MEHSIETCS KOJIMYECTBEHHOE
3HaYeHKeE UM PHI IPU IEpEMELLIEHUH €€ Ha COCEIHION0 I10-
3ULIMIO U, BO-BTOPBIX, KAKOE YMCJIO pa3TUYHBIX UG P BXO-
JIUT B OrpaHMYEHHbBII Habop, Ha3bIBaeMBbIH ajichaBUTOM CH -
CTEeMBI CYMCIICHUS.

OcHOBaHMEM CUCTEMBI CYUUCIIEHUSI MOXET OBITh JII000E
1iesioe yncyo He MeHee 2. HauMeHOBaHME CUCTEMBI CUM-
CJIEHUSI COOTBETCTBYET €€ OCHOBAaHMIO (HeCcsSITUYHAsI, IBO-
WYHas U T. A.) (Tabauua 2).
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Tabauya 2

OcHo- | Anda- Yucio, To xe Haumenona-
BaHWE | BMT CHUC- 3anu- YHUCIIOo, HHUE CUCTEMBI
CHUCTe- TEMBI CaHHOe | MpeiacTaB- | CUYMUCICHMUS
MBI CuUuciie- | BJHAecs- JIEHHOE B
CYHU- HUS TUYHOU Ipyrou
che- CHCTeMe | cHUCTeMe
HUS cuucie- cyucie-
(q) HUS HUS
2 0,1 10 1010 JlBonuHast
-3 0,1,2 10 101 TpouuHast
4 0,1,2,3 10 22 YeTBepUuHas |
5 0,1,2,3,4 | 10 20 IlsirepuuHas
10 0,1,2,3, 110 10 HecaTnuHas
4,5,6,7,
8,9

B no3uioHHBIX cUCTeMaX CUMCIIEHUS 3HAUEHUE OJI-
HOW U Toii e LU(Phl 3aBUCUT KaK OT MO3ULIUHU, KOTOPYIO
uudpa 3aHMMaET B YKCIIC, TAK U OT CUCTEMBI CUNCIICHUST,
T. €. ee ocHoBaHMs1. HanmpuMep, tundpa 1 B ynciae MOXeT,
HMMETh Cleaylomue 3HadyeHus (cM. Tabauiy 3). '

B necaruuHoM uncie ;) = 552,25=15-102+5.10' +
+2.10°4+2.10"1+5.10-2 uudpsl 5 1 2, HaxoAALUIMECS HA
Pa3HBIX MO3ULMUAX, UMEIOT pa3IMYHbIE KOJUUECTBEHHbIE
3HAYCHMUSI, TIPU ITepeMelieHUY TP PbI Ha CIIEAYIONLYIO 10~
3ULIMIO €€ BeTMYMHa u3MeHsercs B 10 pas. AndaBuT BKITIO-
yaeT 10 undp or0 109, T. €. ocHOBaHUE ccTeMBI paBHO 10.

JIro60€ yKcno B M1060M MO3UIIMOHHOI CUCTEME CUM-
CJICHUSI MOXHO 3aIT1caTh B O0IIIEM BUAE:

A= ay 1Qy_y...a100,a_1a_y...4_y,
WIM NIPEACTaBUTh CTCIEHHBIM PSIIOM

Ay = g™+ ay 2g" -+ ag + ayg+

ta_ig ta gt ag!
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Tabruya 3

3HayeHHe HudpbI
HasBanne m 1 B yuce,
CUCTEMBI PUMCDPLLAUCEN B | o ) o rapiteHHOE
cuncienns nee | PASHPIX cHCTEMaX B JI€CATUYHOM
CUMCIIEHUS
OCHOBaHHUs cucreMe
CUUCJIEHUS

1 1.20=1

10 1-21=2
JIBouyHast 100 1.22=4

1000 1-22=8

10000 1-24=16

100000000 1.28 =256

1 [ 30=1
TpouuHas 10 1-31=3

100 1-32=9

1000 1-33=27

1 1-8%=1
BocsMepuyHas 1.0 1-8=8

100 1-82=64

1000 1-8=512
HecsTuuHas 1 [-107=1

1000 1-10% = 1000
IlectHaguaTu- 1 I 1,60 =1
pHdHas 10 1-16! =16

100 1-162 =256

Wi
m—1
4= a4, (1.3)
=1

i€ ¢ — OCHOBaHME CCTEMbI CYMCIICHMS;
a; — Jmobas uudpa u3 andaBuTa CUCTEMBI OCHOBA-

HUS q;

m, | — uncno no3uuuit (pa3psiioB) COOTBETCTBEHHO
IS Henoi (m) u 1poOHOoM yacTeit uucia (/).
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JInst mpencTaBiieHUs] YKcesl MCITOJIb3yeTCs TAKXKe CXe-
Ma I'opHepa:
= AU AP
Ay = Ay + AP,
rae

m—1
U — k —
Aq—zak'q -
k=0

=(..((@p-19*tan2)gtay3)gt---+a)g+ta (1.4)
— 1ieNias 9acTh Yncia A,

-1
AZP = Z a - qk =
k=—1
=q ' +q N aat g amtayqgh).)
(1.5)
— IpOOHas YyacTh Yucia A,.

B coBpeMeHHBIX DBM HCIIONB3YIOTCS ITO3ULIMOHHBIE
CHCTEeMBI cuucjieHus ¢ ocHoBaHusiMH 10, 2, 8 1 16. B ta-
osue 4 IpUBEIEHO COOTBETCTBUE YMCEJT B ATUX CUCTEMAX.
ITpu 3TOM KpYTJIBIMU CKOOKaMU BbIAEJIEHBI aJI(haBUTHI CH-
CTeM, a KBaIpaTHBIMU — UX OCHOBaHUsI. OCHOBaHMUE B JI10-
0o cucreMe uzobpaxaercs 10, HO UMeeT pa3HOe KoJinue-
CTBEHHOE 3HaYeHMeE (CM. TakXKe Tadulty 3).

Haumensbliee yuciio ungp umeeT andaBuT IBOUYHON
cucteMbl (0 1 1), ¥ OHa SIBJISIETCS] caMOM ITPOCTOM JUTST BbI-
nosHeHus gecteuii. Hanpumep:

e IIpU CJOXEHUU YUCET:

0 0 | 1 1
+ +
0 1t ot
0 1 1 10 100
[} IPpU BBIYMTAaHUHN YUCECIT.

1 1 10 11 101
0 1 1 10 11
T 0 1 1 10
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Tabauya 4

G=I0JO| I 2 (3[4 [5 16171 8 9 [10]
q=2 [(O|D)[TI0][11|100] 101|110 |111|1000] 1001|1010
=S [O[1| 2 (3[4 [5[6 D0 11 [ 12
G=I6[O[1[ 2 (3] 4[5 [6 17819 A

=0 1T |2 B34 15 16
q=2 |1011|1100]1101[1110|1111]10000
=8 |13 | 14| 1516 17 20
=16 B | C | D | E [P |I0]

e TIPpHU YMHOXXCHHUH YNUCCII:

1 0 11 101 101 101
11 %1 1 1w %o
T 0 11 101 1010 ()

ITpu yYMHOXEHMY IBOMYHBIX YKCEJT YACTUYHBIE ITPOU3-
BelIeHMsSI MHOXMMOTO YKCJIa HAa OAMH pa3psx MHOXUTEJIS
PaBHBI JIN60 MHOXNMOMY YUCITY, JTMOO HYJIIO.

JleiicTBHMSA Hal YMCJIaMM C OCHOBaHUSIMU 8 u 16 He-
MPUBBIYHEI ¥ IO3TOMY BhI3BIBAIOT HEKOTOPHIE CIOKHOCTH.
IIpy ¥X BBITTOJHEHUH KaK M B JECATUYHOM CUCTEME CUM-
CJICHUSI, TIPY CJIOXEHMH YMCeNl MOXeT 00pa3oBaThCs eIu-
HU1Ia IepeHoca B CTapllInii pa3psid, €y cyMma nudp pas-
Ha w1M G6ojplile ocHoBaHuUs (8 wiu 16). I1pu BerauTaHUM
yucell, eciau Hudpa yMeHbIIaeMOTr0 MeHbIIIe HU(PPHI BbI-
YHATaeMOro, U3 CTapIIETo pa3psiga 3aHMMaeTCs OHa «eIu~
HMLa», 3HaYeHye KOTOPOii paBHO OCHOBaHMIO.

IIpuMmepHh:
1) Ag = 750, By = 236. Haiitu Az + By u Ag— Bs.

+A3 =750 __Ag =750
Bg =236 Bs =236
1206 512
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2) Al6 = B09, Bl6 = T7FA. Haiitu Al6 + B16 I/IA|6—B16.

+ A16 = B09 _ Al6 = B09
Bis=7FA By =TFA
1303 30F

MepeBopn uncen 3 oaHoOMu
CUCTEeMbl CYMCJIEHUS B PYrylo

ITpu npeobpa3zoBaHU U YKCIIa U3 ONHON CUCTEMBI CUM -
CJICHUSI B IPYTYIO €r0 KOJUYECTBEHHOE 3HAYEHUE OCTACTCS
MPEeXHUM, U3MEHSIETCS I Habop CUMBOJIOB (LU(PP), C
MOMOIIIBIO KOTOPBIX 3alIMCHIBAECTCS YMCJIO B HOBOM CHUCTE-
M€ CUUCJICHMS].

IlepeBon uKcel ¢ OCHOBAHUSAMM, SABJISIOIIUMHUCS CTelne-
Hbio Hupsl 2. Eciyd MeXIy OCHOBaAaHUSMU p U ¢ COOJIIO-
maetcs cBsizb p! = ¢¥, e k — nenoe, To Kaxnas uudpa
YycJia C OCHOBaHMEM p IIpeIcTaBiIsieTcs k uudpamMu anda-
BUTa OCHOBaHMUS ¢.

Tak, ectu pt = 8! = g¥ = 23, 10 Kaxnmas uudpa
BOCBMEPUYHOro 4ucia (ee KOJIMYECTBEHHOE 3HAYEeHMHE)
TpeACTaBIsIeTCs TPpEMSI JBOMYHBIMU LUGpaMu — TpuUa-
JaMM 1 HaoOOpoT — Kaxnasi Tpuaaa (OT 3alsaToil BJIeBO
¥ BIIPaBO) IBOMYHOIO YKMCJIa 3aMEHSETCSI BOCBMEPUYHOMN
undpoii. Hanmpumep, uudpa «1» npeacrapisieTcst Tpuanoit
«001», undpa «2» — Tpuanoii «010», nudpa «7» — Tpuamgoit
«111».

ITpumepsl:
DAg= 4 0 7,1 5 A,=100000111,001101

LT
000
111
001101
2) 4, =010011 011,010 110 Ag = 233,26
> 3 3 2 6
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Eciu p! = 16! = g = 2% 10 Kaxmad wecrHa-
IUaTUPUYHAs LM(ppa 3aMEHSETCI YeThIPbMS ABOUYHBIMUA
uudpaMu — TeTpalaMyd U MpU 0OpaTHOM Mpeodpa3oBa-
HUU — KaXIO0¥ IBOUYHOM TEeTpajie, OTCYNTAHHOM OT 3ars-
TOM BIIPpaBO U BJIEBO, CTABUTCS B COOTBETCTBUE OJTHA LIIECT~
HaauatupuyHas uudpa.

ITpuMepsi:
ND4ag= 4 F 0 E, 1 C
OIIOO l ' l OOIOI
1111 1100

Ay = A, = 0100111100001110,00011100
2) A, =11001101011,111101
D st e el

0110 6 13 F 0100
~—~ ~— ~——

6 B 4

A;¢ = 66B,F4.

Hynu nepes cTapiiyM paspsiioM 1ieJIoi YacTH U T1o-
clle MIIA[IIero paspsaaa IpoOHOM YacTH MOXHO He 3ally-
CBIBaTh.

Takue npeo6pa3oBaHUs UCIIONL3YIOTCS ISt COKpallie-
HUSI 3aIIMCY JBOVMYHBIX YHUCEJ, IIPU TIEPEBO/IE YUCE U3 e~
CATUYHOM CUCTEMEBI CUUCIICHHS B IBOMYHYIO, & TakKKe MpU
BBITTOJTHEHNH HEKOTOPHIX oriepaunii B OBM.

IlepeBon meJbiX Yucea M3 OJHON CHCTEMbI CYMCICHHSA
B apyrylo. Ilenoe 4yucio B CUCTEME CUUCICHUSI ¢ MOXET
ObITh NPENCTABICHO 9KBUBAJIEHTHBIM YHUCJIOM B CHUCTEME
cuucieHus p o gopmyie (1.4):

Ag =4, = (..((bp-1p+ by2)p+ bp3)pt+--- + b))p+ by

(1.6)

3agaya nepeBoja YMciia U3 OAHON CHUCTEMBI CUUCIIE-

HU (@) B APYTYIO (p) 3aKJII0YAETCs B OThICKAHUY 3HAYEHU M
uup by ynucia B HOBOM CUCTEME CUMCIIEHUS.

PaznenuB o6e yactu paBeHcTBa (1.6) Ha ocHOBaHUE

HOBOi cucTeMHI (p), BbIpaXk€HHOE LM paMu CUCTEMHI ¢,
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g -4 _ by
= 7}— '—((b _1p+bm_2)p+b _3+---+b2)p+b1+;

AL = A3 = (AN + by,

e (4y); — uenoe YyacTHOe; by — OCTaTOK, ABJSIOLIMIACS
nepBo milanlei Hugpoi yncia B HOBOIl cUCTEME CUM-
CJICHUS1, BEIpaXKE€HHBIN LM paMu UCXOTHOM CICTEMBI CUM -
CJICHUSI.

ITpu cnenyrolueM neJeHUH YaCTHOTO HA OCHOBaHUE p
OyIyT MOJTy4eHBI HOBOE 1IeJI0€ YaCTHOE Y HOBHII OCTaTOK.

(A9)1 = (47)2p + by, THe by — BTOpas Mianias uudpa
yucaa. [Tpononaxkast nejeHue HelbIX YaCTHBIX 10 HYyJIEBO-
To 3Ha4YeHUs, MOXHO HalTH Bce LHM(DPHI YKCa B HOBOM
cucreme.

IIpasuno nepesoda yenoeo uucaa u3 00HoU cucmembl cuu -
CAeHuUs 6 Opyayio:

1) nocaedosamenvHo deaumsv daHHOe HUCAO U noayvae-
Mble yenvle YacmHole Ha OCHOBAHUe HOBOI cucmeMbl cuucie-
HUsl, 8bIpadCceHHble YUGpamu UCXo0Hol cucmembl, 00 mex nop,
NoKa yacmuoe He CIaHem pagHbiM HYAI0;

2) noayuenHvle ocmamiu, aeaaouuecs yugpamu yucaa
8 HOBOII clicmeMe CHUCACHUS, 8bIpA3UMb YUGpamu argpasuma
amoil cucmembl;

3) cocmagumbo uucao 6 Hoeoli cucmeme, HAYUHAA ¢ no-
credHez20 ocmamka.

IMpumep. IlepeBectt uucna A;g = 173 B A, paznuu-
HBIMM CIIOCOGaMM: Yepe3 BOCBMEPUYHYIO, Yepe3 IIeCTHa-
JLaTUPUYHYIO U HETIOCPEICTBEHHO.

1)173 | 8|5  Ag3=255- A, =10101101

21| 815
21 =121
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2)173
10

3)173
86
43
21
10
5
2
1 1t
IlepeBox mecATUYHOrO YKCa B ABOUYHOE, €CIIU IECSI -
TUYHOE YUCJIO SIBJISIETCSI MHOTO3HAUYHBIM, 1IEJIECO00pa3HO
MPOBOJUTH Yepe3 LIECTHANIATUPUYHYIO CUCTEMY CUMCIIE-
HUS.
Hanpuwmep: Ao = 175834
175834 | 16 | 10 (A) A;s =2AEDA
10989 | 16 | 13(D) A4, =101010111011011010
686 | 16 | 14 (E)
42116 | 10(A)
21 —>1(27
ITpu BBOAE nHpopManyu B DBM kaxnas necssTuuHast
1dpa 3aMeHseTCS €€ TBOUYHBIM SKBUBAJICHTOM B BU/IE
Terpanbl. Takast ¢popMa MpeACTaBICHUS NECITUUHBIX YU~
ceJl Ha3bIBAeTCsI ABOMYHO-ICCSITUYHOM.
HaHpMMCpZ AIO =173 > Az_m = 000101110011 7#*
# A;.
B ®BM npeobpa3zoBaHue JeCITUYHBIX YMCE B IBOUY-
HbIE ITpoBOAUTCS 1o cxeMe I'opHepa (1.4):

A, = (0001 - 1010+ 0111)1010+ 0011 = 10101101.

IlepeBox ApoOHBIX yMceJl M3 OJHOI CHUCTeMbi CYUCJIe-
Hua B apyryw. [poGHas yacTh uymncia o cxeme I'opHepa
npencTabisieTcs: B Buae (1.5). Paccyxnast 1o aHaJiorum ¢
TIepeBOIOM LICJIBIX YUCET U3 OJHOM CUCTEMbI CUHUCIICHUS
B APYTYIO, HO UCIIOJIB3YSI ONEPaLMIo YMHOXEHUS, (hopMy-
JIMpyeM TIpaBWIIO TiepeBOJa IPOOHBIX YKCE.
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Ilpaeuno nepeeoda dpobuvix uucen u3z o0HoIl cucmemyt
CHUCACHUS 6 OpYeYIO:

1) nocaedosamenbHo ymMHOMCaAmMb OaHHOE YUCAO U NOAYHA-
emble OpobHble yacmu npouseederull Ha OCHO8aHUe HOBOI CU-
cmembl, 8blpaNCceHHoe YU@pamu UCXOOHOU cucmembl, 00 mex
nop, noka opoGHas yacms nPou3sedeHuUs He CmaHem pagHoli
Hynt0;

2) noayyeHHble yeavle Yacmu NPoU3eeOeHull, A6AI0UU-
eca yugpamu vucaa 8 Hogoli cucmeme, 8bipasume yudpamu
angpasuma smoii cucmemol;

3) cocmasumb OpobHYIO Hacms HUCAAQ 8 HOBOU cucmeme,
HA4UHas ¢ Yeaol Yacmu nepeo2o NPOU3E8E0eHUs.

1§ puMep. [epeBectn uncio A;y = 0,65625 B 4, paa-

JIMYHBLIMU crToco0aMu.
ueias | gpoOHas

1)Ay = A MHOXMWTEIb
4YacTb | 4acTh
0 65625 2
1 31250 2
0 62500 2
1 25000 2
0 50000 2
1 00000
A, =10,10101;
2) Ajg — Ag — Ay uenas | Apo0Has MHOXHUTEb
YacTb | 4acTb
| 0 65625 8
l 5 25000 ' 8
2 00000
A3 =052 — 4, =10,10101;
3) Ay g — Ajg — Ay uexnas | XpobHas MHOXUTEIb
4acTb | YacThb
0] 65625 16
1 (A) 10 | 50000 16
81 00000

A = 0,A8 — 4, =0,10101.
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B yacTHOM cityuae, ecyiy 3HaMeHaTeIb APOOHOIM yacTu
NIPEJICTABISIET LEJIYIO CTeNeHb LLUMPBI 2, T. €.

A= a/2*,

TO YUCJIIHUTEb «a» MEPEBOAUTCS KakK LHEAOC, KOTOPOC 3allh-
CBIBAeTCsI B «k» paspsgax 1InocJjic 3arsITOM.

IIpumep.
_3_> _
A = 623~ A =0,0101.
JleiicTBUTENBHO,
5 4 1 1, 1
= = —_—= 4t — = ._2+ . -4
U T TR TR S TR R S R

— A4, =0,0101.

IMpu nepeBoe CMEIIaHHBIX IpoGeit OTAEIBHO IO CBO-
VM TIpaBWJIaM TIEPEBOISTCS 1ielast M ApoOHast YacTH, pe-
3yJIBTATHI MIEPEBOIA Pa3EISIIOTCS 3aSATOM.

ITepeBox uncen U3 J000ii CHCTEMbI CYHC/IEHHSA B Xecs-
THYHYIO cucTemy. IlepeBoa yuces B IeCATUUHYIO CUCTEMY
MOXET BBIMOJTHSITHCS IMOO MO TpaBWiaM fepeBona, 1udo
1o popMyJsiam creneHHoro psiga (1.3), 1o o (bopmynaM
pasnoxeHus 1o cxeme ['opHepa (1.4), (1.5).

1) IMepeBo LieJBIX YUCET U3 OFHON CUCTEMBI CUHCIIE-
HUS B Apyryio (110 IMpaBUIaM).

a) A, = 10101101 — A, 10101101 | 1010 | 0011(3)
10001 | 1010 | O111(7)
1 (1)t
Ay =173;
0) A3 =255 = Ay 25511213 Ay = 173;
21 12 7
| 11
B) Ajg = AD — Ajp AD| A|3 A =173,
1] A7
il—=]11

35



ITepeBox npo6GHoI yacTH uKca (110 paBUIaM).
a) A, = 0,10101 — A;o

uesnas | npobHas
4acTb I')Jacn, MHOKMTETE
0{ 10101 1010

(6) 110 1001 1010
(5) 101 1010 1010
(6) 110 0100 1010
2) 10 1000 1010
(5) 101 0000

Ay = 0,65625;

6) A3 = 0,52 — Ajp I;Zg:: ﬂz ZS?:’I MHOXMUTEb
0 52 12
(6) 44 12
(5) 50 12
(6) 20 12
?2) 40 12
(5) 00
Ao = 0,65625;
B) Al = 0,A8 = A,y Lon ﬂ?{‘;g;‘:" MHOXUTEIh
B 0 A8 A
6) 90 A
) A0 A
(6) 40 A
2) 80 A
(5) 00

Ao = 0,65625.

2) IlepeBox LieabIX YHCEN 1O CTEIIEHHOMY PSLy.

Ay = 10101101 — A}y = 1.2740-264+1.25+0.24+
+1.22+1.2240.214+1.20=128+32+8+4+1=173;

A3 =255 A4;0=2-82+5.81+5.80=128+40+
+5=173;

Ajg=AD — Ajg=10-16! +13.16° = 173.

IlepeBon ApoOGHOM YacTH YUCIIA I10 CTETICHHOMY PSIIY.
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A, =0,10101 > A;p=1-2"14+0-2"2+1.23+0 24 +
+1.279=0,54+0,125+0,03125 = 0,65625;

A3 =0,52 - A;p=5-8"142.872=0,625+0,03125 =
=0,65625.

A = 0,A8 — A;p = 10 - 161 +8.1672 = 0,625 +
+0,03125 = 0,65625.

3) IlepeBon Leablx yuces no cxeme I'opHepa.

A, = 10101101 = Ajp = ((((((1-2+0)2+ 1)2+0)2 +
+1)2+1)2+0)2+1=173;

Ag =255 A;0=2-8+58+5=168+5=173;

A16 =AD——)A10= 10-16 + 13 =173.

IlepeBon npobHoIT yacTu yucia o cxeme ['opHepa.

A2 = 0,10101 s AlO =

-3 0e D) -

= 0,65625;

Ag = 0,52 - Ay = é (5+2-%) = % =0,65625;

Al6 = 0,A8 — A10 =

1 1 21
16(10 8- 16) 32—065625

M3 ananu3a croco0oB nepeBoaa YMces U3 pa3HbIX CU-
CTEM CUUCJICHUS B JECSITUYHYIO CJIEAYET, YTO IMEPEBO UM -
CeJI C UCIOJIb30BAHMEM PACCMOTPEHHBIX METO/IOB U3 BOCh-
MEpPUYHOM U LIECTHAAUATUPUUYHON CUCTEM CUUCIICHUS B
JIECITUYHYIO 3aTPYAHUTESEH, TaK KaK TpeOyeT 3HaHUS
BOCBMEPUYHON U LIECTHANLIATUPUYHON TaOJUL yMHOXE-
HUS.

IlepeBon Mo cTerneHHOMY Psiy MHOTOPa3psIIHbBIX UM -
cesi TpeOyeT 3HAHUSI MJIU BbIUMCIIEHUI CTeNIeHel OCHOBa-
HUS1, a U1 iepeBoa o ¢popme I'opHepa yMHOXEHUE ITPO-
U3BOJUTCS TOJIBKO Ha MEPBYIO UM MUHYC ITIEPBYIO CTENIEHU
OCHOBaHMSI.
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KoaunposaHue nidpopmauymm 8 3BM

KomnsloTepbl MoryT obGpaGaTbiBaTh WHGOpPMAINIO,
TIpeCcTaBieHHYIO TOJbKO B uKciaoBoll popme. Ilpu BBO-
ne MH(GOopMalMU B IaMITh KOMITbIOTEPA Ka Kbl CUMBOJI-
O6yKBa pycCKOTo WJIM JJaTUHCKOTrO ajibaBuTa, UMdpa, 3HaK
NyHKTyallMu WIM 3HAaK JEUCTBUS — KOMUPYETCST OIpe-
JIeJIEHHOM MOC/IeN0BaTeIbHOCTbIO ABOMYHBIX LUbp. DTO
TIPOUCXOAUT B COOTBETCTBUH C TaOIMIIaMU KOTUPOBAHHUS.
CyuiecTByeT HECKOJIbKO Pa3HbIX TaOIML KOMUPOBAHHUSI.

11 nepcoHaNbHBIX KOMITBIOTEPOB, COBMECTUMBIX C
OBM IBM PC u paboTtaioniux Mo yrpapJeHUeM orepa-
uuoHHoI cucteMbl MS DOS, npumMeHsiercs: pycudpuuu-
poOBaHHag anbTepHaTUBHas Tabauua KonupoBanus ASCII
(Tabnuua S), a st cpensl Windows — pycndumpoBaHHast
Tabauiia ANSI.

Kaxmasg Tabinia BkiaoyaeT 16 cTpok U 16 cTonG1I0B
C lUecTHaAlaTUPUYHBIMU HoMepaMu oT 0 mo F (aBowu-
Hble oT 0000 o 1111). Tabau1bI TO3BOJSIOT 3aKOIMPOBATh
o 256 (16 x 16) cuMmBosioB. Kox cuMBoJa cocraBisieTcs
U3 HOMEpa CTPOKM, K KOTOPOMY MPUITUCHIBAETCSI HOMED
cToyiOlIa, Ha IepeceyeHUU KOTOphIX 3anucal cumBoil. Ha-
npumep, 1aTuHckas 6ykBa L umeer xox 4C unu 01001100,
a pycckas oyksa JI — kox 8B unu 10001011, T. e. Kaxabii
CHMBOJI, BBOIMMBII B KOMITBIOTEP M XpaHSIIUICS B Tamsi-
TH, NIPEICTaBIsIeTCsI 6aliTOM (CIOroMm).

Kaxnast Tabnuiia pasnesieHa Ha IBe YacTu 1o 128 cuM-
BoJioB. IlepBas yacTh (OCHOBHas) C HOMEpPaMHM CTPOK oT
J10 7 BKJIIOUYaeT CHMBOJIBI JIATUHCKOTO ajipaBUTa, IeCSITUY -
HBIX UM(}p, 3HAKOB NMYHKTyalluu, apuMeTHIECKUX AeH-
CTBUM M Jp., UMEIOLIMXCSI Ha KJIaBUaType C JIaTUHCKHUM
wpudTOM. DTa YaCTh B OCHOBHOM OJMHAKOBA IUIs1 pa3HbIX
TabJIn1 KonupoBaHus. Bropasi yacTs npeacrasisieT cooou
TabNMLy paclIupeHust (IOTIOJTHEHMS) ¢ HOMEPAMM CTPOK
ot 8 1o F u npenHazHaueHa rjiaBHbIM 00pa3oM i KOAU-
poBaHMSl HAaLIMOHAJbHBIX al(haBUTOB. DTU YACTU UMEIOT
pazimuusi. Tak, Bo BTopo#t yactu Tabnuub ASCII cumso-
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JIBI pyccKoro anipaBUTa pacroaraioT B CTPOKaX ¢ Homepa-
mu 8, 9, A, E, a B tabauue ANSI — B cTtpokax ot C o F.
Pycckast OykBa A B aT0li TaGu1e umeet apyroit kog — CB
win 11001011. IToatoMmy B cpene Windows umelotcs cpefi-
CTBa [IEpEKOAMPOBKU TEKCTOB, 3aKOI[MpOBaHHLIX BASCII,
B cucTteMy ANSI.

Jecsituunbie LM@PHI B 3TUX TaOAULIAX KOAUPOBAHVISI
HaXOJSATCS B TPEThEel CTPOKE, MPU 3TOM 3HAYCHUE KA XXION
ur(psl COOTBETCTBYET HOMEpY CTOIONA (CM. TaGauuy 5).
Hanpumep, uucio Ay = 173 nipu BBoge B D9BM Oyner
3aKOJMPOBaHO TpeMs GaiiTamu

001100010011011100110011.

s XxpaHeHusI B MaMATH U BBUIOJHEHUS IECTBUI
3TOT KOJ CHayajla «ylMaKOBBIBACTCSI» — OTOPACHIBAIOTCS
[IEPBBIC TETPAbI M3 KaXaoro 6aifiTa U oOpa3yeTcst YMCIO B
JBOMYHO-AECATHYHOI hopme — Ay_19 = 000101110011,
KoTopoe gajiee 1o (popmyse I'opnepa (1.4) npeobpasyercs
B IBOMYHBIi Kog A, = 10101]01 (cMm. cTp. 33).

Sameuvanue. CyluiecTBYIOT U IPYTHe TabIULbI KOTUPO-
BaHMA ¢ DoJiee UPOKUMU MHPOPMAIIMOHHBIMUA BO3MOX -
HOCTSIMU, HaNpUMeEp, HUCITONB3YIOUIMMHU IBYXOaHTOBYIO
KOIMPOBKY Ha 65536 cuMBOJIOB.

dopmsl n popmaTbl NpencTasneHns
4MCNOBLIX AaHHbIX 8 3BM

Kaxnapiii paspsin nBomyHoro umcia (64Tt) mpeacra-
BiasieTcsi B 9BM (pu3nueckuM 3jieMEHTOM, 00/1aJalolnuM
ABYMS YCTOMYMBBIMUA COCTOAHUSIMH, OTHOMY U3 KOTOPBIX
npunycsiBaercs 34adyeHue 0, a npyromy 1. CoBoKynHOCTh
OTIPEE/iIEHHOTO KOJIMYECTBA ITUX JIEMEHTOB CAYXHUT ISt
NpeACTABACHKSI MHOTOPA3PsIIHBIX ABOUYHBIX YHCET U CO-
CTaBJISICT PaspsiAHYIO CETKY WM (hopMart MpeacTaBIeHUSs
YUCJIOBBIX JAHHbIX.
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B BBM, Kak 1 B MaTeMaTUKe, UCIOJIb3YIOTCS KaK «eC-
TECTBEHHas», TaK U «HOpMaJibHas» (POPMbI 3alIUCH YKCE].

Kaxnast u3 ¢popm umeeT pasHble hopMarhbl ST Ka-
xaoro Tuna 3BM, cocraBieHHbBIE U3 LIEJIOTO KOJINYECTBA
«baiT». JnuHy (popMarta faHHBIX U3MEPSIOT B MAILIMHHBIX
CJIOBax WM B KOJIMYECTBE IBOMYHBIX pa3psoB (6ur). Ha-
npumep, B OBM EC ucnonb3yorcs Takue (popMaThl:

nosiycnoBo — 2 Gaiita (16 6uT),
cnoBo — 4 Gaiita (32 6uT),
JBoOitHOE ¢cj1oBO — 8 GaiiT (64 6uT).
B IT9BM:

cJIoBO — 2 Gaiita (4 6aiita),
JIBOMHOE cJIoBO — 4 Oajita (8 GaiiT).

EcrecrBennas ¢opma npeicraBieHHS YHCIAA B AMATH
DBM. EctectBeHHYO (OpMYy OOBIUHO HA3bIBAIOT Tpel-
CTaBJIcHUEM JaHHBIX (4sices1) ¢ (PMKCUPOBAHHOIN 3aiisATON
WUJIM TOYKOM, IMOJOXKEHHUE KOTOPOd CTPOIro yCTaHaBANBA-
eTcsl IUIS1 TIPaBUAbHBIX Ip0o0eid — Iepell CTapUIdM paspsi-
JIOM, JUIS1 CME1IaHHBIX Apodeil — B OIIPEACACHHOM MECTE,
OTAC/SIIOIUMM LEJYI0 U APOOHBIE YacTH uuciia, JUisl Le-
JIBIX YyUcesl — Mocje Miaaliero paspsiga. B coBpeMeHHBIX
DBM ecrecrBeHHas (popMa UCTIONIB3YETCS BOCHOBHOM JJISI
MpenCTaBASHHUS LIEABIX YUCE.

Bo Bcex popmatax 3Hak uMcia 3aHUMAET OJHO MECTO
Niepe CTapIlfM paspsiioM U Koaupyercsi: 0 — 3HaK «IUTI0C»
U | — 3HAK «MUHYC».

Hdnsa ynoberBa onucanusi ¢GpopMaThl MPeACcTaBIeHUS
yucia B namsitu DBM obo3Havalor JaTUMHCKMMU OyKBa-
MHU: «H», <<F», «E».

PaccMoTpuM auamnasoH IMpeacTaBAeHUsT YUCeT B KO-
potkoM dopmate — H = 2 Gaiita u B [IMHHOM — F =
= 4 Gaiita. B pa3psaHbIX ceTKax yka3aHbl KOJ bl HAUMEHb-
1Iero ¥ HauGobUIEro 3HaYeHUA YNCEN.
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Yucna B popmare H MOTyT UMETb 3HAUCHUS:

a) [IpencraBiieHe HAMMEHBIIETO LIEJIOTO Yhcia B €c-
TeCTBEHHOMU popmMme (popmMmar H)

3nak 24 213 2! 20
[ 0 [ 0 | 0 [ ‘ 0 | 1 [
0 1 2 14 15
M'min = ];

0) IlpencraBneHne HauGOJbLLUETO LIEJIOTO YKca B €C-
TeCTBEHHOI opme (popmat H)

3nak 214 283 21 20
(o[ 1T [T -1 1
0 1 2 14 15

A oy = 2B 1= 2B x210.25~10%.2° =32 103
Yucna B popmate F UMEIOT 3HAYEHMUS:
a) INpencraBiaeHye HaMMEHBILIETO LEJIOT0 YKCIa B €C-
TECTBEHHOI1 ¢opme (popmat F)
3nak 230 2% 2t 20
[0 [0 0. ]0]1]
0 1 2 30 31
I'Almin = I‘;
6) IIpencrasneHue HauOOJIBILETO 11€JI0TO YUca B ec-
TecTBeHHOM ¢popme (dpopmat F)

3nak 23 22 21 20
(o [ T [ 1T ] 1T 1]
0 1 2 30 31

Al = 221 =12 231 = (2193 .2~ 2 10°.

IIpu npencraBjieHUM TNpaBUIbHBIX ApoOei, Harpu-
Mep, B opmare H, HauMeHblliee U HauboJbllee 3HaUYEeHUS
OIpPeAEsaIOTCs

A, =0,00...01=1 L2715

A =011...1=1-I. 215,

JLisi coKkpalleHust 3alIMCH IBOMYHBIX UM CEJI MOXKHO UC-
M0J1b30BaTh IECTHAALIATUPHUYHYIO cucTteMy. Tak, B ¢op-
Mmare H:

Amin = 0001;

Amnax = TFFF;
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B (popMare F:

Amin = 00000001,

Amax = TFFFFFFF.

Kaxpast mectHaguaTupuyHas uudpa npeacrabiser
co0oi TBOMYHYIO TETpany.

I[Tpumep. Uncna A = 173, B = —173 B popmatax H
uF:

A{” = 0000000010101101;

BY =1000000010101101;

Afg = 00AD; Afé = 000000AD;

B{‘é’ = 80AD; Bﬁ; = 800000AD.

[To mepBoil miecTHagUATUPUYHON IU(ppPEe MOXKHO
OIpeleNUTh 3HaK Yucia: eciy repsas nudpa MeHsble 8,
TO YUCJIO NTOJIOXKUTENIbHOE, €CTU ee 3HaueHue oT 8 1o F, To
OTpULIATEJIbHOE. ‘

Mpumep. AL = 510E > 0;
AlL = ATAE < 0.

JIOCTOMHCTBaMU €CTECTBEHHON (OpMBI SIBJISIIOTCS
NPOCTOTA U HATJISITHOCTD TTPEACTaBIICHUS YK Cel, TIPOCTO-
Ta aJITOPUTMOB peaju3aliy orepaliuii, a ciiegoBaTesIbHO,
MPOCTOTa YCTPOMCTB U BBICOKAsSI CKOPOCTDb BBIMTOJIHEHUS
orepauuii. CyniecTBeHHbIM HEAOCTATKOM SIBJISIETCS Orpa-
HUUYEHHBIM nUana3oH 3HaueHU BenuuuH. Eciau pesyib-
TaTbl BEIYMCJICHU BHIXOAST 3a JOMYCTUMbIE MPEEIbI 3Ha-
YEeHUIA, TO HACTYIAET MePeNnoJHEHUE Pa3psITHON CETKU U
pe3ysbTaT uckaxaercs. B 6oynpimiux DBM npu 2TOM BbI-
pabatbIBaeTCsl 3alpoCc Ha MpepbiBaHUE MPOTPaMMBbI, a B
MepCOHAIbHBIX POU3BOJUTCS aBTOMAaTUUYECKHUI ITepexol
K Mpe/ICTaBIeHUIO YMCesl B HOpMaJibHOI hopMe.

HopmanabHas ¢opma npeAcTaBieHHs Yuced B MAMATH
DBM. Yucio MOXHO MPEeACTaBUTh B pa3iuyHON (hopme
3alMCU, HalIpUMeEp:

A=55,25=5525-10"% = 0,5525- 10> = 0,005525 - 10*.
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3um,34 P, Py, my

L1 |

|
o 1 2 .. 7 8 9 .. 30 31
Cxema 8. Qopmam uuciaa 6 HOpMaAbHOU Gopme

JIro60€ yncno B HopMaJIbHOM (hopMe MpeacTaBasIeTCd
B BUJE:
- +P,
A=+my-qg="4, (1.7)

rae m4 — MaHTucca yucna A,

g — OCHOBaHME CUCTEMBI CUMCIIEHUSI,

P, — nopsinok.

st 0OMHO3HAYHOCTH IPEACTABIEHMS YHUCET UCIOJb-
3yeTcd HopMal3oBaHHasi popMa, Ipyu KOTOpOi MaHTUCCa
JIOJDKHA OTBEYaTh YCJIOBUIO:

< |m < 1.

Q| =

OrpaHMyeHue crpaBa TpeOyeT, 4TOOLI MaHTHCCA
NpeacTaBisuiach IIpaBUJIbHOM 1pOObIO, OTpaHUYECHHUE Clie-
Ba — YTOOBI MOCJE 3aMsITON MPUCYTCTBOBAIA 3HaYyallas
ungpa (ue 0).

HopmanbHyo popMy HasbIBaIOT TakoKe MoJyJiorapud-
MUYECKOH WJIH C TJIaBaOLIEH 3aIIsITOM, ITIOJIOKEHUE KOTO-
poii onpenensieTcA MOPSIAKOM, a TaKXe 3KCIIOHEHLHUATb-
HOIMA.

JInst mpeacTaBiaeHUs YUCesl B HOPpMajbHOM hopMe UC-
T0JIb3YIOTCSI (PUKCUPOBAHHbIE (hOPMAThI Pa3HOIl JIMHBL
B pa3psigHoii ceTKe (hopMaTOB OTBOIASTCSI MeCTa IS 3HA-
Ka MaHTUCCHI (HYJI€BOM pa3psin), 3HaKa Imopsinka (IepBblii
paspsn), 3HaYeHUS NopsiiKa (6 pa3psimoB, o 2-Tc 1o 7-if),
B OCTaJIbHBIE pa3ps/ibl 3alIMChIBAETCI MaHTHUCCA yucia. B
Ipyrux popMartax IiepBblid OANT He MBMEHSIETCS, a YBEJIU -
yyBaeTcs 00s1acTh 11og MaHTHccy. Ha cxeMe § npencrasiie-
Ha pa3psiiHast ceTka B opMmare 4 Gaiira.
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HV[al’Ia?»OH MpeacTaBJICHUS YUCEIT MOXHO OLICHUTH IO
MaKCUMaJIbHOMY 3HAUYCHUIO:

Amax = Mmax - qP"m>
COE  Mpay = 1-272,
Prax =201 =163.
Hanpuwmep, npu g = 2:

max—(l - 24) 263 ~1- 263 —
— (2{0)6 23 ~ (10?)6 23 1019

ITo cpaBHEHMIO C eCTeCTBEHHOIT (hOpMOIi, Irarna3oH
MpeACTaBAeHUs Yuce]l B HOpMaJbHOW (popMme IpH TOI
Xe paspsimHoi ceTke yBenuuumiacs Ha 10 mopsinkoB. st
puMepa paccMOTpuM (hopMaThl MPEACTABICHUS YUCIa B
DBM EC: xopotkuii E (4 6aiita), mmHHb D (8 GaitT) u
TTOBBILIEHHO# TouHOCTH (16 GaifT).

OcobeHHOCTIMU HopMaJibHO# (popMbl B BBM EC sB-
JISIIOTCS CIIEAYIOLIUE:

1. CMelieHMe YUCI0BOM OCH ITOPSIIKOB B 001aCTh I10-
JIOXMTEJbHBIX 3HAYCHUH IS O0JIeryeHUs: OJeHCTBUIL Hax
MopsyIKaMy, He UMEIOIIMMHU 3HakKa. OObIYHO 7 pa3psiioB
(cxema 8) oTBOAUTCS MOJ 3HAYEHME TIOPSIKA U €0 3HAK.

CiemoBaTteibHO, YUCIOBasl OCh IOPSIIKOB HAXOMUTCS
B nuana3zoHe —2° < P < 26—1 wmm —64 < P < 63 (P —
MOPSIAOK YMCIA).

CMeIeHHbI MopsIIoK (Ha3biBaeMblif XapaKTepUCTH -
KOil) ollpeie IaeTcsl ero cMeILeHueM Ha +20 = 645 = 40,4.
B aTtoM ciyuyae xapakrepuctuka P, = P + 40 He uMmeeT
3HaKa.

Tenepp XapakTepucTUKA MOXET TPUHUMAThH 3HAYCHUS

B AWalia30HE
0< P, <127 =7F

Y TIOA ee 3HaueHUe, KaK yXe ObLIO CKa3aHO, OTBOAATCH
7 pa3pai0B (MakCHMalbHOe 3HauyeHMe mopsiaka 2’—1 =
= 127). OueBuHO, ecnu P, = 40, 10 P = 0, ecitu P, < 40,
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TO NOpsIAOK oTpuLaTenbHbIii P < 0, npu P, > 40 — nopsi-
IOK nojioxutenbHbiit P > 0. Ecim P, < 0 wum Py, > 7F, 10
3HaYeHMUEe XapaKTEepUCTUKH MporanaeT u pe3yiabTaThl UC-
KaKaroTcsl.

2. MaHTHCCHI ¥ TOPSIAKY YMCeJT BbIpaXKaloTCs B 11ECT~
HaAUATMPUYHOM CHUCTEME CUMCICHUSI B IBOUYHOM BHUIE,
yro obecrieuyrBaeT yBeJIMYCHME NMalla3oHa NpencTaBie-
HUS YMCell, TaK KaK UBMEHEHME XapaKTepUCTHUKHU Ha | rpu-
BOAMT K CIBUTY MAHTUCCHI Ha OIHY 1IECTHAAUATUPUUHYIO
uMdpy, T. €. cpady Ha OJHY JBOUYHYIO TeTpany. JeicTBu-
TeJIbHO, ecJIX B popMyity (1.7) moacTaButh ¢ = 16, TO

Apax = (1-1670) . 16%% &~ 1. 2% ~ (109)* = 107,

Taxum 06pa3omM, 3HaUeHHE NTOPSIKA YBEJIMUMUIIOCH B 4
pasa.

IIpencraBum B pa3psinHoii ceTke popmata £ aBayucna
(3HaK ~ 0003HayYaeT paBEHCTBO YMCEJI B pa3HbIX CCTEMaXx
CUMCJICHUS):

Ajo = 32008,5 ~ A;g = 7TD08,8

By = —32008,5 ~ Bjs = —7DO08,8.

st 3TOro HalgeM HOPMAIM30BaHHbLIE MAHTUCCHI U
XapaKTepPUCTUKM:

my = 0,7D08,8, Pyy =40 + 4 = 44;

mpg = —-0,7D08,8, P)(B =40+4=44 (CXGMa 9)

3nech TaK Xe, KaK U IpU eCTeCTBEHHOM (opme Xpa-
HEHMS YMCJla, €ro 3HaK OIpeIessIeTCs 110 MepBOM IecTHA-
JUAaTUpUYHOK UUdpe Koaa.

TakuM 00pa3oM [Be MepBble LIECTHAALATUPUYHbBIE
uMdphbl Kola Yyuciia ¢ IJIaBaloIEei 3alsiToi OINpeaeIsIioT
XapaKTepUcTHKY Py ¢ yyeToM 3Haka yuciia (0 wiau 1 B crap-
1eM paspsiiec iepBoii IBOUYHOM TeTpabl). Jtd nonoxu-'
TeJILHBIX YK CEJT IBE NepBbIC IECTHAALATUPUUHDBIE LU QDB
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XapakTe-
3Hak pUCTMKA JpobHas YyacTb MaHTUCCHI
0 [100:0100{0111:1101!0000}1000{1000!0000
44 7D 08 80
1 1100;0100{0111!1101/0000; 1000|1000 0000
Cc4 7D 08 80

Cxema 9. Ilpedcmaesnenue uucen A u B 6 popmame E u ux koov:

XapakTte-
3Hak — IOpo6Haga yacTb MaHTUCChI
0 |011!1111]0100!0000{0100;0000{01000000
3F 40 00 00
1 ]011!1111;0100!0000{0100!0000{0100!0000
BF 40 00 00

Cxema 10. IIpedcmasnenue uucen C u D
8 pa3psAoHol cemke U uX KoObl

KoJna yucia obpasyrorcsi Kak cymma Py + 00,4, a 111 oTpHU-
tateabHBIX — Py + 80¢.

INpencraBuM B paspsiaHoit ceTke (cM. cxeMmy 10) nBa
npyrux uncia: Cjo = 0,015625 ~ Cj¢ = 0,04

u Dy = —-0,015625 ~ D;g = —0,04.

s 3Toro HaifieM HOpMaJIM30BaHHBIE MAHTHCCHI, I10-
PSIKHU ¥ XapaKTePUCTUKHU BTUX YUCEIL:

mc = 0,4; Pc = —1; Pxc = 40—-1 = 3F; ¢ yuerom
3Haka P)(C + 00]6 = 3F,

mp = —0,4; Pp = —1; Pxyp = 40—1 = 3F; c yuetom
3Haka Pyp + 80, = BF.

ITo mecTHagUAaTUPUYHOMY KOLY YMCIIA C IUTaBaloleit
3aIsITOI HETPYTHO OIIPEIEIUTh U CAMO ICCITUYHOE YUCIIO.
PaccMoTpuM npuMephl KOJOB Yucel, IpeACTaBIeHHBIX Ha
cxemax 9 u 10.

Kon uncna 4,6 = 447D0880.

XapaKTepUCTHKa C YIeTOM 3Haka = 44, nepBas LiU-
dpa 4 < 8. [IoaTOMy, UMCJIO MOJIOKUTEJIBHOE, XapaKTe-
puctuka Py, = 44,4—00,4 = 44¢, IOpsinoK uucia Py =
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= 44,,—40,s = 46, a MaHTUCCa yncia my = 0,7D088 .
Takum o6pa3oM, 9UCio Ajg = my - 1692 =0,7D088 - 16* =
= 7D08,8. CiemoBareyisHO,

Ag=7-16+13-162+8-16"+8.16"! =
= 28672 + 3328 + 8 + 0,5 = 32008,5.

Kon uncna Byg = C47D0880.

XapakTepucTuka ¢ yyetoM 3Haka = C4, mepBas
mippa C > 7. Ilostomy, 4MClIO OTpUILIATENIbHOE, Xa-
paktepuctuka Pyp = C4,4—80, = 444, NOPSAOK UM~
cna Pp = 44,4—40,6 = 416, @ MaHTUCCA YUCTIA Mg =
= —0,7D088,¢. BeruucieHus1 aHaJIOTUYHBI, CIeA0BATEIb-
HoO, B¢ = —7D08,8, a By, = —32008,5.

Kox uncna Cig = 3F4400000.

XapaxktepucTHKa ¢ yueToM 3Haka = 3F, nepBas Liu-
dpa 3 < 8. IlosToMy, YKCIIO MOJOXKUTEIBPHOE, XapaKTe-
puctuka Pyc = 3F4—00,6 = 3F;¢, mOpsinoK uucia Pc =
= 3F—40,4 = —1,4, a MaHTUCCa yuCcna mc = 0,4¢. Ta-
KMM 06pasoM, uncio Cig = mc-16Pc = 0,4.16-1 = 0,04 4.
CuenoBarteiibHo, Cio = 4- 1672 = 541 = 0,015625.

Kon uucna D, = BF4400000.

XapakrepucThKa ¢ yuetoM 3Haka = BF, nepBast uu-
dpa B > 7. [1oatomy, yncio OTpuLIaTeIbHOE, XapaKTepH -
ctuka Pyp = BF4—80,s = 3F4, mopsizok uuciaa Pp =

= 3F;4—40,¢ = —1;6, @ MaHTUCCa uncaa mp = —0,4.
TakuM o6pasoM, uucio Dig = mp- 162 = —0,4. 16! =
= —0,04)5. CnenoBarensto, Djg = —4-1672 = 5 =
=L =-0,015625.

Oco0eHHOCTH TpeJCTaBJIeHUs YHceN ¢ NiaBaoulei 3a-
naroii B [IDBM. B HeKOoTOpbIX MUHM - U MUKPODBM Tak-
K€ CTIONb3yeTcs 6€33HAKOBBIN ITOPSIIOK, CMELICHHBIN Ha
27 = 128 = 80,4, KOTOpBIIl MeHsAETCA B AuamnazoHe 0 <
< Py < 255 = FF. B pa3psigHoit ceTke Mnoj nopsiioK oT-
BOAMTCS 8 BOMYHBIX pa3psiioB, ITOA MaHTUCCY — 23.
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Manrtucca npencraBiasieTCsl B IBOUUHOM CUCTEME, U3~
MEHEHHeE NopsiaKa Ha 1 TpUBOAUT K CMEIIEHIIO MAHTUCCHL
BJIEBO WJIM BIIPaBO Ha OIMH IBOWYHBIN pa3psi.

IMoaToMy umcna B 3TUX MalIMHAX Npu Ppx = 127
MPEACTABJISIOTCS B IMana3oHe

Aoy < (1-277) 277 (219) 27 (103)‘2- 102 = 10%.

OTMETHUM, YTO TOYHOCTD IIPEICTABICHUS YMCEJI OIIpe-
JeNISIeTCS KOJIUUYECTBOM JBOMYHBIX pa3psiioB, OTBOAMMBIX
o, MAaHTHUCCY Yrcia. MOXeT CIOXUTLCS MHEHHE, UTO ITO
CPaBHEHMIO C HIECTHAALATUPUIHOMN CUCTEMOI HOpMaIu-
3alliM TeTpajaMHu, KOrja I1ox MaHTHCCY B KOPOTKOM ¢op-
MaTe OTBOIMTCS 24 pa3psiza, MCIOJIb30BaHUE ABOMYHOM
CHCTEMBI HOpMaIM3aluM ¢ 23 paspsaamMu il MAHTUCCHI
HE TOJBKO COKpallaeT Auana3oH NpeAcTaBIeHMs YUCe,
HO M YMEHBIIAET TOYHOCTH UX ITpeacTaBneHusA. OMHaKO 3TO
He Tak. JIleq0 B TOM, 4TO IIpM ABOUYHON CUCTEME B CTap-
11eM paspsiae ApoOHOM YacT HOpMaJIn30BaHHOM MaHTHUC-
CHl Bcerga JoJokHa ObITh 1. DTa equHMIIA B pas3psaHYIO
CETKY He 3aHOCUTCS, HO OHa Ttoapa3ymeBaetcs. [Ipu Bbi-
TIOJIHEHUM ACHACTBMI HaJl YMCIaMUd B CyMMAaTOpe WM TIpU
BBIBOJZIE pe3yJIbTaTOB OHA aBTOMaTHYECKHU YUYUTHIBAETCS].

PaccMoTpuM nipencraBieHne B pa3psiiHON ceTKe (CM.
cxeMmy 11) unucen A u D u3 npenplayliuX NpUMEPOB IS
cJiy4yasi UCIIOIb30BaHUSI IBOMYHOI CUCTEMBl HOpMain3a-
LIMU CO cMellleHreM Ha 128.

Yucno A = 32008,5,p = 111110100001000, 1,;

my=0,1111101000010001,;

PXA = 12810 + 1516 = 14316 = 100011112

Yucno D = —-0,015625,o = —0,000001,;

mp = —0,15;

PXD = 12810-—510 = ]2310 = 0111101 12.

CrnexyeT OTMETUTD, UTO LIECTHANLIATUPUYHBIE KOIbI
yycen NpU UCTONB30BAaHUM JABOUYHON CHCTEMBI HOpMa-

50



XapakTe-
3Hak pUcTIKA ApobHas 4acTb MaHTUCChI
0 ]1000!1111}111:1010{0001!0001|0000' 0000
47FA 11 00
1 0111;1011'000;0000 0000! 000000000000
BD80 00 00

Cxema 11. Ilpedcmasaenue yucen A u D 6 pazpsdnoii cemke
npU UCROAB308AHUU OBOUYHOU CUCEMbL HOPMAAU3AUUU
co cmeujeruem Ha 128

JU3alHUY CO cMellleHeM Ha 128 OTIMYHBI OT KOJIOB 3TUX
Xe yuceJ, IpeIcTaBIeHHBIX Ha cxemax 9 u 10.

MauuunHHbIe Koabl Yucen n AeiicTBUA Hag HUMKN

CymHOCTh H Ha3HayeHMe MaUIMHHBIX KojoB. B DBM
MOCPEACTBOM IIPUMEHEHMS CIIELIMAIbHBIX MAILIMHHBIX KO-
JIOB BCe apu(PMeTHYECKUE OIepaliid Hald YKUCIaMU CBO-
ISITCS K BBIITOJIHEHUIO OlTepalii apuPMETUYECKOro CJI0-
*KEeHUS Y CABUTY WX KOJOB BIIPaBO WM BieBo. I1pu aToM
YUUTBHIBAIOTCS 3HAKU YU CEJT, ABTOMAaTUUECKH OTIPENEISIIOT-
Cs1 3HaK pes3yibTara M NMpU3HaKA BO3MOXHOTIO TMeperno)-
HEHUS pa3psimHOM CETKM 3alaHHBIX ¢opmaroB. ITpume-
HSIOTCS TIPSIMOi, OOpaTHBIA U HOIIOJIHUTENIbHBIN KOIBI.
3aMeHa onepalliyd BBIYUTAHUS Ha CIIOXEHUE MOXET OCy-
LLIECTBJISTHCS C TIOMOIBIO 00PAaTHOTO K IOTIOJTHUTEIBHOTO
KonoB. CyIllIHOCTh 3TOrO Tpoliecca 3aKJII0YaeTCsI B TOM,
YTO BHIUMTAaEMOE B, KaK OTpULIaTeIbHOE YHMCIIO, TIpeacTa-
BJISIETCS B BHJIE JOTIOJTHEHUSI 10 HEKOTOPOM KOHCTaHTHI K,
TIpY KOTOpO¥ BeINoIHIeTCS yeaoBue K — B > 0. O6paTHbIit
M IOTIOJIHUTEJILHBIN KOMbI OTJINYAIOTCSI BLIOOPOM 3Haye-
Hus KoHCTaHTH K. CiepoBaTenbHo, onepauuio C = A— B,
rae Av B uenble moJ0XUTEIbHbIC YUCA B JIIOOOI cucTeMe
CUUCJICHHUSI, MOXKHO MPENCTaBUThH B BUJIE:

C=A-B=A+(-B)=A+(10"-B)—-10" =

= A+ (10"~1-B)—10" + 1, (1.8)
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rae 10 — ocHoBaHMe 11000 CUCTEMBI CYUCIICHUS.

K = 10" — KoHcTaHTa 00pa30BaHUsI JOIOJIHUTEIBHO-
rokona; K = 10"—-1 — KoHcTaHTa 0Opa30oBaHMsI 00paTHO-
ro KOZIa; # — KOJIMYECTBO pa3psiIOB MIPeICTaBIeHUS UEIbIX
yyceJl B BBIOPaHHOM cUCTeME CUUCIeHUs (111 JpOOHBIX
yucea n = 0).

W3 Bripaxkenus (1.8) ciemyeT, YTO M3 MOJy4YEHHOM
CYMMBI HY>XHO MCKJIIOYATh J00aBJIEHHYIO K BHIYUTA€MO-
MY KOHCTaHTY.

PaccmoTpyM nipuMepsI AEMCTBUI Ha YMCIaMH.

IIpuMmep 1.4=59, B=34.

Haiitu C = A-B.

ITycTs KOHCTaHTa IJIs HOMOIHUTENbHOro Koja 102 =
= 100, ms1 o6patHoro Koaa 102—1 = 99.

Torma (—B)yon = 100—-34 = 66,

(=B)osp = 99-34 = 65.

+A=59
(=B)on = 66 _
125-102=25=C;
A=159
(_-B)-t6p = 65
124-102 $24
1
25=C.

W3 npumepa 1 ciegyer, 4To orepaliusi BEIMUTaHUS 3a-
MEHseTCS ofepalideil CJI0XEeHUI C JONOJTHEHUSIMHU, TIpU
9TOM U3 ITOJIy4eHHOI CYMMBbI KOHCTAHTA KOIIOJIHUATEILHO-
ro Kojia KOMIIEHCUPYETCS IIPOCTO JIMKBUIaLMeit 1 mepeHo-
ca M3 CTapllero paspsiia CyMMBbl, a KOHCTaHTa 0OpaTHOTO
KoZia KOMITIEHCHUPYETCS MMyTeM MCK.IIOYEHMS €NUMHUIIBI T1e-
peHoca u 100aBJIeHUS €€ K MJIaIIIeMY pa3psiLy CYMMBI, T. €.
TpeOyeTcs1 HOIOJIHUTEIbHAS onepalius ciaoxeHus. [Toaro-
My B OBM 17151 BBINIOJIHEHUS A€CTBUI UCIOIb3YETCS JO-
TOJIHUTEIbHBIN KON, a OOpaTHBIA KO MCIOJIb3YeTCS sl
00pa3oBaHUs JOMOJHUTERBLHOTO KOJIA.
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ITo pesynbraTtaM geiCTBHIA TIOA YMCIAMU C JTOTIONHE-
HUSIMU JIETKO OTIPENEIUTD 3HAK CYMMBI ¥ HAUIMYUE TIepe-
MMOJTHEHMSI pa3psiIHON ceTKU (CyMMa paBHa WM 0O0Jbliie
110 MOZIYJII0O KOHCTaHTBI O0pa3oBaHUS TONOJIHUTEIHEHOTO
Koma).

I[Tpumep 2. A=159, B= 34. Haiitu:
a) C, = B-A, (—=A)son = 102-59 = 41
6) C,=A+ B, (—=B)non = 102-34 = 66
B) C; = —~A-B.

a) +B =34 C, =75-10% = -25;
(=A)gon = 41
(Caon =75
6) A=59 C=93;
B=134
G, =93
B)  (~A)zon = C; =07-10> = -93
( B)on = 66
. 107-102=07 = (C3)gon-

U3 nnpuMepoB 1 u 2 cieayeT, YTo NMPH CIOXKEHUU UM -
ceJl ¢ pasHbiMU 3Hakamu (C u C)) eguHMLIA IEpeHOCca U3
cTapluiero pa3psiia CyMMBHI SIBJISIETCSI TIPU3HAKOM ITOJIOXKU -
TeJibHOro pesynwrata (C), orcyrcrBue nepeHoca (Cp) —
TPU3HAKOM OTPHULIATCILHOTO pe3yJibTara, Py 3TOM KOH-
cTaHTa 06pa30BaHUS JOTIOJTHUTEILHOTO KOIa HECKOMITEH -
CHpPOBaHa 1 OCTaJIach B CYMMe.

ITpu cioxeHnu yrces ¢ OIMHAKOBBIMY 3HaKaMU IpU-
3HaKM MPOTUBOIOJOXHBI: OTCYTCTBHE NEpeHOCa eIUHU-
bl U3 CTaplliero paspsiia MpU TOJOXUTEIbHBIX cllarae-
MbIX (C,) SIBJISIETCS TPU3HAKOM TOJIOXHUTEIBHOTO PE3YJlb-
TaTa, HaJIM4Me NepeHoca MpY OTPULIATETbHBIX C1araeMblX
(C3) — IpU3HAKOM OTPULIATESIbHOIO, TIPU 3TOM OJJHA KOH-
CTaHTa KOMIIEHCUPYETCS IIEPEHOCOM, a BTOpasi COXpaHsi-
eTcs B cyMMe. OTH Xe npu3Haku B cymmax (G, u C3) yka-
3bIBAIOT HA OTCYTCTBUE MEPENOJHEHUS pas3psiiHO CETKU
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IUISL 3alMCHU pe3yJIbTaTOB (Pe3ylbTaThl UMEIOT 2 AECATUY-
HBIX paspana).
IMMpumMep 3.4 =59, B=65. Haittru C4; = A+ B, C5 =
=—-A-B.

(=A)pon = 102=59 =41, (=B)zon = 102—-65 = 35.

A=359 (=A)gon = 41
tB=65 (= B)gon = 35
C4=124>102 C5=76>'102l.

3nech B 000MX CIydasix IIpU CJIOXKEHUU YUCENI C OU-
HaKOBBIMHU 3HaKaMU ITPOUCXOLUT.IIEPEIIOTHEHHUE pa3psii-
HOM CeTKH, NpU3HAKaMi KOTOPOTO ABIIIOTCA: HaIuuue
IepeHoca U3 CTaplIerc pa3psizia pu MoJIOKUTEIbHbIX Cla-
raembix (C;) M OTCYTCTBUE INEepeHOCa IPU OTPHULIATENIb-
HBIX (Cs). [Ipu monyyenuu cymMMmsl Cs TIEpEHOC OTCYT-
CTBYET, T. €. 06e KOHCTaHTHI 102 oCcTaIKCh B IOJIy4EHHOM
pesynbTate. ClleqoBaTeNIbHO, pe3ynbTaTr 76—10% = —24,
—24-10%2 = —124 o MoxyJ110 60JIbllle KOHCTAHTHI U B OT-
BEICHHBIE 2 pa3psija He yMellaeTcs.

PaccMoTrpum obpasoBaHHe KOIOB B IBOMYHOM CUCTE-
Me cuucieHUsl Ha npumepe A = +34. 3HaK 4yucia, KaK
ObLIO YKa3aHo BhIle, KogupyeTcs 0 wiu 1, 3anuchiBaeTcs
TiepeA CTaplMM pa3psiIoM U OTAEISIETCS 11 HAIISIAHOCTH
TOYKOI1, KOTOpas He SIBJIIeTCS YaCThIO KOAA Y B pa3psiHOM
CETKe He oTpaxaeTcs. JL1sl IpoCTOTh MPUMEM, UTO 3aJlaHa
pa3psigHasi ceTKa B OJUH GaliT, T. €. 8 AIBOMYHBIX pa3psiaoB,
13 KOTOpBIX OIMH OTBOAMUTCS MO 3HaK, a 7 IS 3allCHU
yucna:

Ao = £34 = A;g = +£22 = A, = £100010.

IIpuMeM KOHCTaHTy IS HNONOJTHUTEILHOTO KOHa:
Ko = 28 = K, = 101900 = 100000000

¥ KOHCTAHTY IS obpaTtHoro koga: Kjp = 28—-1 =K, =
=101000_1 = 11111111.

B TaGmie 6 TpuBeIeHBI IPSMOIA, 06paTHRIA M ICITON-
HUTENbHBIA Kombl 11t uncen A = 34u A= —-34.
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Tabauya 6

Yucio [Alnk [Alok [A]lak

100010 | 00100010 | 00100010 00100010
11111111 | 100000000
~00100010 |~ 00100010
—100010 | 10100010 | 11011101 L1011110

IIpaBuia o0pa3oBRaHMd MaMIMHHBIX KoJoB. 1) npsamoii
KOO NOAOHCUMENBHO20 U OMPULAMENbHO20 YUCen omaudaem-
€51 MOABLKO 3HAKOBLIMU Pa3pACAMU, MOOYAb YUCAA HE USMEHS-
emes;

2) noaoxcumenbHoe Yucao 8 RPAMoM, 00PaAMHOM U Aonon-
HUMeNbHOM K00ax umeem 00UHAK0B0e U3obpaxcerue,

3) obpamHulii K00 OMPUUAMEAbHO20 BOUHHO20 HUCAA 00~
pasyemecs U3 npamo2o Kooa NOAONCUMENbHO20 YUCAA RymeM
3aMmeHbl 6cex eCUHUY, HA HYAU, a HyAell Ha eOUHUYbL, BKAI04As
3HAaKoBbIll paspao;

4) donoaHumenvHull KOO OMPUYGMENbHOR0 YUCAA 00pa-
3yemcss nymem 000a6aeHUs eOUHUYbL K MAadweMy paspsoy
00pamHO20 K0Oa 3moeo JHce YUCAa UL 3aMeHOl 8 Kooe NOA0-
HCUMENbHORO YUCAA BCeX Hyneli Ha eQURLUbL, a eOUHUY, HA HY-
AU, UCKAIOHAS NOCAEOHION eOUHUUY U CAeOYIowUe 3a Hell HyaU.,

OrmnpeneneHune MpsIMOro KojJa OTpHLIATEIbHOro Yyucia
o ero oopaTHOMY M JOIOJHUTEIBHOMY KOOy ITPOU3BO-
ITUTCS TI0 TeM K€ NpaBHJIaM.

Yucna, npenctaBieHHbIE B €CTECTBEHHOM (popMe, B
namMaty DBM nipescTaBiasiioTcst B JONOTHUTEIBHOM KOJIE,
yycia B HOpMaibHON GhopMe XpaHSTCI B MPSIMOM KOJE.
Jevicteusi B 3BM BBINONHAIOTCS B IPAMOM ¥ JAOHOJHU-
TeJIbHOM KoJlaX, OOPaTHBII KOJ UCIONB3YeTCsl BJS 1OJy-
YeHUS JOTIOJTHUTENLHOIO KOJa.

JefdcTBUsN HAX MAWIKHHBIMM KoxamM <ucen. A. /Jeii-
cmeus Had yucaamy, npedcmasNeHHbIMU 8 ecmecmaeHHO
dopme
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IIpu ciaoxeHuu KOIOB YMCe B €CTeCTBEHHOM popme
cjielyeT YYMTHIBATh CJCAYIOLIUE MOJIOKEHUS:

1) yrcna XpaHsTCs B IaMSITU B IOITOJTHUTEJIbHOM KOJIE;

2) B cyMMAarope yucJia CKIaJablBaloTCs BMECTE CO 3HA-
KaMM, TIpY 9TOM 00pa3yeTcsl 3HaK pe3y/ibTaTa;

3) npy CI0XKEHUM YKCEJI C pa3HbIMU 3HaKaMy eIMHU1LA
repeHoca 13 3HaKOBOT'O pa3psiia CTUPAETCsl, T. €. KOMIIEH-
cHUpyeTcs 0lHa KOHCTaHTa 00pa30BaHus NOIIOJIHUTEIbHO-
ro Koja;

4) npu3HaKaMu NepeNnoTHEHUS pa3psiAHON CETKH NPpHU
CJIOXKEHUH KOIOB YUCEJ C OAMHAKOBBIMU 3HAKAMU MOTYT
CITyKUTb:

a) 3HaK CyMMBI HE COOTBETCTBYET 3HaKaM CjlaraeMbix;

0) mepeHoCHl U3 CTapllIero pa3psiga CyMMbl B 3HAKO-
BBI/ U U3 3HAKOBOTO HE COMIACYIOTCSI, T. €. OOUH U3 HUX
MPUCYTCTBYET, a APYTOM OTCYTCTBYET.

OueBUIHO, YTO €CJIM IIEPEHOCHI COTJIACYIOTC, T. €. 00a
OTCYTCTBYIOT WIM 00a IPUCYTCTBYIOT, TO T€PETIOJIHEHUS
pa3psiTHOM CETKU HE IIPOMCXOIUT.

ITpumep 4. Janbl nBayucna: A = 254, B=175.

Haiiti cyMMy 4mices mpy pa3HbIX 3HaKax cjlaraeMbix B
16-TH paspsaHoM popmare.

Pemenue.

a) [IpeacraBuM MCXOQHbBIE YNCIIa B JBOUUHOI CUCTEME
CUUCJICHUSI:

Ao =254 ~ Ajg = FE ~ 4, =11111110;

By =175~ B, = AF ~ B, = 10101111.

6) CocTaBUM MallIMHHbBIE KOAbI 3TUX YKCEJ C pa3HBLIMU
3HaKaMM:

[A]lnx = 0.000000011111110;

[Bjnx = 0.000000010101111.

[-Al = 1.111111100000010;

[-Blx = 1.111111101010061.
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B) BeimonHuM peiicTBus:
C1 =A+ B
[A]k = 0.000000011111110

* [Blue = 0.000000010101111
[C;]ux = 0.000000110101101 > 0;

C2 =A-B

+ [A]lnx = 0.000000011111110
[-B]x = 1.111111101010001
[ G )uk = 10.00000001001111 > 0;

C3 = B-A

+ [B]uk = 0.000000010101111
[—Al = 1.111111100000010
[C3lak = 1.111111110:10001 < 0;

C4 =—-A-B
[-A]x = 1.111111100000010

+ [-B]x = 1.111111101010001
[C4luk = 11.111111001010011 < 0.

N3 npumepa cienyer:

1) Ipy NOJTyYEeHUHU CYMM CJIaraéMbIX C OIMHAKOBBIMU
3HakaMu (C; u C4) nepenoaHEeHUS pa3psAAHON CETKU He
MPOU30LLIO, TaK KaK 3HaK CYMMBI COOTBETCTBYET 3HaKaM
cJjlaraeMbIX K II€pEHOCHI B 3HAKOBBIA M U3 3HAKOBOTO CO-
IJIacyloTCsI,;

2) mpu nonyyeHun cymm C, 1 C4 oOpa3oBaics epeHoc
13 3HAKOBOTO pazpsiia, KOTOPHIi ciienyeT HCKITIOUNTD;

2 cymmnl C; u C) — nonoxurtenbHble, C; 1 C4 —
OTpULIATebHBIE, T. €. 3HAKU Pe3yJIbTaTOB MOJyYeHBl TIpU
CJIOKEHUM YHCEeJl CO 3HAKAMMU.

TomydeHHpIE CYMMBI 3aHOCSITCS B PaspsUIHYIO CETKY
MaMsTH B AOMOJHUTEIBHOM KOJIe, T. €. 0€3 U3MEHEHUSI.

IIpogBepka. [Ins 3100 ClIeKyeT IePEBECTH IOTYyUCH-
HbIE CYMMBI JIIOOBIM CIOCOOOM B AECATUUYHYIO CUCTEMY U

57



CPaBHUTHB C 3aJaHUCM!

C, = 110101101 =
=1.2841.274+1.22+1.-22+1.224+1.2°=
=256+128 +32+8+4+1=429;

C, =254+ 175 = 429.

Ipumep 5. laHo A = 25756, B =7125.
HaifTi cyMMBI IOJIOXHUTEJNbHBIX Y OTPULIATEIbHBIX
3HaYeHUI1 B 16-TU paspsimHoM popmarte.
Pemienue.
Ao = 25756 ~ Ajg = 649C ~ A, = 110010010011100;
By =7125 ~ Bjg = 1BD5 ~ B, = 1101111010101.
Cl =A+B
+ [Alnk = 0.110010010011100
[Blax = 0.001101111010101
[ Cylax # 1.000000001110001 < 0;

C2 =—-A-B

o [Aly = 1.001101101100100
[Blu = 1.110010000101011
[Coluc = TO.TTTTIITT000111T > 0.

[TomyyeHHBIE CYMMBI HE COOTBETCTBYIOT OXUZACMBIM
pe3yJbTaTaM, MOCKOJIbKY IIPOM30LILIO IIEPENIOHEHHUE pas-
PSIAHOM CETKH 3a JONYyCTUMEBIe 3HaueHus (32767). ITepe-
TOJIHEHUE Pa3psiTHON CETKM JIETKO OIpeAeuTh JInbo 1o
nepBOMY NMPH3HaKy — 3Haku cyMM C; u C, He COOTBeT-
CTBYIOT 3HaKaM CJIaraeMbIX, TUOO 10 BTOPOMY — ITEPEHOCH
B 3HAKOBBII ¥ U3 3HaKOBOTrO pa3psina B cyMMmax C; u G, He
cornacywoTcs. B aTux ciaydyasx B 6oabinx 9BM Beipaba-
THIBAETCH 3aMPOC Ha NpepbIBaHUE TPOTrPAMMBI, B HEKOTO-
pbIX TUNax Manbix OBM nponsBoauTCs aBTOMATUYCCKUN
nepexo/ K HOpMaJIbHOH (hopMe MpeACTaBICHUS RaHHDIX.
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3aMeyvaHue. Onepauyy YMHOXEHUS U JeJIEHUS [TPOU3-
BOIATCS HaJl aOCOJIIOTHBIMY 3HAUEHUSIMU YUCEN — B Npsi-
MOM KoJie. 3HaK NpOU3BEIEHN S ONPEAEIISIETCS] CIOKEHUEM
10 MOZYJIO 2 3HaKOB coMHOXMUTeNeiH (0 +0=0,1+0=1,
1 + 1 = 0), 3HaK 4aCTHOIO — CJIOXEHHUEM I10 MOJIYIIO 2
3HAKOB JEJIMMOTO0 1 AEJUTENS, a 3HaKy OCTaTKa NpHUCBau-
BAaeTCsl 3HAK AENNMOTO.

b. [leticmeus nad wucramu, npedcmaereHHbIMU 8 HOP-
ManvHoll chopme

IMpu anreGpanyecKoM CJOXEHUH 4YHCelN, Ipencra-
BJIEHHBIX B HOPMaJIbHOM (pOopMe, HEOOXOANMO YUUTHIBATh:

1. Yucna B HopMaisHO# opMe XpaHSITCS B TTaMSITU B
MIPSIMOM KOJI€ C HOPMAJIM30BaHHBIMU MaHTHCCAMM.

2. CnoxeHue KOJIOB YHUCEN IPOU3BOIUTCS ITyTEM CJIO-
XKEHUSI MAHTUCC TOJBKO NMPY ONMHAKOBBIX MOPSIAKaxX (Xa-
PaKTEpUCTHKaX) cjlaraeMbIX. 3a OO BbIOMpaeTCs Hau-
GonplMii Nops oK. BeipaBHUBaHME MOPSIAKOB cllaraeMbIX
OCYILLECTBJISIETCS U3MEHEHNEM MAaHTUCCHI MEHBILIETO YU~
cia.
Mycts A = my - g1, B = mp - qP# u Py > Pg, Torma
pa3sHOCTh nopsAnkoB AP = Py—Ppu Pp = P4—AP.

C=A+B=mA'qPA+mB'qPB=mA‘qPA+mB'qPA_AP=

=my-q"+mp- g2 g" = (my+ mp) g™,

rie mly = mp - g~~F — MaHTHCCa, NpUBeeHHAsK K GOJb-
1IeMy TIOpsSLIKY ITyTeM €€ CIBUIa BIIpaBo Ha AP pa3psinioB
OCHOBaHUA ¢.

3. IIpu c1oXeHMU MaHTUCC C OAMHAKOBBLIMU 3HAKaMH
BO3MOXHO IEPENIOJIHEHNE Pa3psIIHON CETKM, UYTO ABJISET-
Csl NIPU3HAKOM HapyllieHUSI HOpMaiu3aluu.

4. Pe3yabrarhl B IIPSIMOM KOJZI€ HOPMAJIU3YIOTCS.

5. JelicTBUS B CyMMAaTOpEe BBIINIOJHSIIOTCSI TOJILKO Haf,
KOJaMHU MaHTHUCC, KOTOPbIE ITOCTYNAIOT U3 PETMCTPOB Clia-
raeMbiXx B MJaaiine 24 paspsiza CyMMaTopa, 3HakKid MaH-
TUCC M 3HAYEHHUS XapaKTepUCTUK 3aHOCATCSH B CIECLIU-
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aJIbHBIE CXEMBbl, KOTOpbIe O0ECIIEYNBAIOT BbIpaBHUBAHUE
XapaKTepUCTUK, HOPMAJIM3allMI0 MAaHTUCCHI pe3ysbTara,
(opMupoBaHue 3HaKa ¥ XapaKTEPUCTUKU CyMMBI. B cTap-
e paspsiasl (0—7) cyMMaTopa BBOISITCST HYJIH.

6. AJITOpUTMBI OTIepalliK AreGpandecKoro CIOXKEHMS
TocJjie BhIpaBHMBAHUS XapaKTepUCTHUK 3aBUCSIT OT 3HAKOB
cJlaraeMbIx:

a) €CJIM 3HAKM CJlaraeMbIX OJUHAKOBBI (ITOJIOXKUTEIb-
Hble WIKX OTpULATEIBHBIC), TO MOIYJIN MaHTUCC (TIPSIMBIE
KoJpl) cyMMupytotcsi. [lepenosHeHue onpenensercs Ha-
JUYMeM MepeHoca 1 M3 cTapllero paspsiia MaHTHCCHI
B 7-1 pa3psii perucrtpa pesyiabTaTa cymmaropa (B moJie
XapaKTepUCTHKM), YTO BHI3BIBACT HAapylleHUE HOpMa-
JIU3allMid MaHTUCChI BieBo. Hopmanu3sauus pesysibTaTta
MPOU3BOJIUTCS B PETUCTPE CABUIOM MAHTHUCCHI Ha OIHY
lecTHaAUATUpUYHYIO LU py BrpaBo. Crapuiasi TeTpana
MaHTUCCHI pu 3ToM 3anosHsercsa 0001, a xapakrepu-
CTUKa pesyibTaTa yBeiauuuBaeTcs Ha 1. ITociae storo B
perucTpe pe3yjabrata cyMmmaropa ¢opmMupyeTcs pe3yjabTaT
omnepalnuu: U3 CXeM aHajiu3a 3HAKOB M XapaKTePUCTUK
3aHOCSITCS B HYJIEBOM pa3psil 3HaK OMHOTO U3 cJlaraeMbiX,
B 17 pa3psiapl — XapakTepucTuka, a B 8—31 pa3psiiax
COXpaHsIeTCSI MAHTHCCA CYMMBI B TIPSIMOM KOJI€.

0) ecJiv 3HaKHM CJIaraeMbIX pa3IMYHbl, TO OTPpULIATE -
Hasi MaHTHCca MpeodpasyeTcsi B AOTIOJHUTEbHBINA KOX U
MaHTHCCHI CYMMUpYIOTCsl. IIpU3HaKOM MOJIOKUTENIBHOTO
pesyabTaTa SIBIsIeTCs MepeHoc 1 U3 crapiuero paspsiaa
MaHTUCCBI B 7-U paspsii CyMMBI, KOTOpasi CTHpaeTcs.
IIpu3HaKoM OTpULIATEIBHOIO pe3yjibTaTa — OTCYTCTBHE
nepeHoca 1 B 7-if pa3psim, MpU 3TOM MaHTHUCCA CYMMBI
Mpe/cTaBjicHa B JOMOJHUTEIbHOM KOJE U IOJKHA OBITh
npeoGpa3oBaHa B mpsimoil koxa. Ilpu ciloxeHuM KoaoB
yucesl ¢ pa3HbIMM 3HAKaMM MOXKET MPOU30MTU Hapylle-
HUE HOpMaJIM3allM MAaHTUCCHI CyMMBI BIIpaBo (cTapuiasi
IIeCTHaAUaTUpUYHas uudpa MaHTUCCHI B MPSIMOM KOIE
paBHa HYJIIO).
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Hopmanusanusi MaHTHUCCHI CYMMBI ITPOU3BOIUTCS
CIABUIOM €€ BJIEBO Ha OAHY IIECTHAAUATUPUYHYIO LUDPY
U YyMEHBbLIEHHEM XapaKTepUCTHMKUA Ha eauHuuy. ITocie
3TOrO B pEruCTpe cymMmMaTopa (hopMUpyeTCsl pe3yibTaT: B
HYJIEBOIl pa3psii 3aHOCUTCS 3HAK GOJIBUIETO O MOAYJIIO
claraeMoro, B 1--7 pa3psiibl — xapakTepucTika U B 8—31
paspsiipl — MaHTHCCA Pe3yIbTaTa B IIPSIMOM KO[IE.

Peanuzanuio aTUX MOJOXEHUA pacCMOTPUM Ha NpU-
Mepax.

3ameuvaHue. IIpy neificTBUSIX Hal KOIaMU MAHTHCC 3HA-
KU He YKa3bIBalOTCH, IIepel CTAPUIMMU paspsaaMi MaH-
TUCC Yepe3 3allATyI0 CBepXY 3allUCHIBACTCS JBa IIeCTHA-
JILATHPUYHBIX HYJII BMECTO XapaKTePUCTUKM M 3HaKa MaH-
TUCCBL.

Mpumep 6. lano: A = 15; B = . Haittu C; = A+ B,
C2 = —-A-B.

Pemenue.

Al6 = F,E; Bl6 = 0,5

a) HopManu3zanuss MaHTHCC U ONpelieJieHre XapaKTe-
PUCTHK:

my=0,FE; Py, =40+ 1=41;

mp = 0,5; PXB =40 + 0 = 40.

0) BripaBHMBaHUE XapaKTEePUCTHK:

AP =41-40= 1;my = my-16~2P = mp-16-1 = 0,05.

B) BrlnosiHeHMe AeHCTBUIA.

Beruuciaum cHavyana C; = A + B:

+ [ma}nx = 00'FE0000; Pyy=41

[MB]nK = 00’050000; PXB =4]

[mc, Jnc = 017030000; Pyc, = 41.

Tak Kak ciaraeMble MMEIOT OJUHAKOBBIE 3HAKHU, TO
MepeHoC eAMHULBI U3 CTaplIero paspsiia MaHTUCCHI Xa-
paKkTepu3yeT NepernojHeHue pa3psiaAHON CETKM, YTO SIBJISI -
€Tcsl HapyllleHMeM HOpMaJlM3allii MAaHTUCCHI pe3yJibTrara
BJIEBO.
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HopManu3zaiuss MaHTHCCHI:

[mcl]m( = 00'103000; Pc, =41 +1=42.

lposepka. G =10,3=163;C; =157+ =16

B paspsigHoii ceTKe peructpa cyMmmaropa cpoprvmpyer-
csl pe3ynbTaT ASHUCTBUS: 3aHOCATCSE 3HAaK pelynbrara (+),
XapaKTepuCTHUKa (42) U COXpaHsIeTCs MAHTHCCA B IIPSIMOM
KoJe.

OTBerT.

C, » 0 1000010 000100000011000000000000
3H PXC| me,

uwim C; — 42103000.

Teneps HaiineM C, = —A—B.

Tak kak yucna A u B u pesynbrar C, XpaHATCS B IPsIi-
MOM KOJIe, TO HeT HeOOXOMMMOCTH BBIINOJHSATH JBOMHOE
npeodpa3oBaHue: JaHHBIX B JOTOJTHUTEIIbHBIMA, a pe3yJib-
Tara B IIPSIMOM KOJIbI.

IToatomy neiictBue BoinonHsercst &, = —(A+ B), T. €.
MMPOU3BOIUTCS CIOXEHHE IPSMbIX KOJOB MaHTUCC, a pe-
3yJIbTATY IIPUNUCHIBAETCS 3HAK OJHOTO U3 YKcesl (MUHYC),
T. €. C2 = —Cl.

OTBeT.

C, — 110000100001 00000011 0000 0000 0000
wm C, — C2103000.

Ipumep 7. 4 = 15}, B = 2. Haittu C; = A-Bu
C4 = B—A.
my = 0,05; Pyp=41; [-mplion = 1,00-0,05 = 0,FB;
[—m%]w = 00'FB0000.
my=0,FE; Pys=41; [—mylx = 006"020000.
HaiineMm cHavana C; = A-B:
+ [malax = 00'FE0000; Py =41
[—m} ] = 00'FB000O; Pyp =41
[71¢, ] = O1'F90000 > 0; Pye, = 41.
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Tak KaK ciaraemMble ¢ pa3HBIMU 3HaKaMH, TO eI1HY-
Ha IlepeHoca M3 CTaplIero paspsiia sBjsercs IpU3HAKOM
TOJIOKUTEIBHOTO Pe3y/IbTaTa U CTHpaeTcsl, KOMIIEHCHPYS
KOHCTAaHTY JIOTIOJIHUTEIBLHOTO KOJa.

Mposepka. G3=F9=15%.

OTser.

C; — 01000001 1111 1001 0000 0000 0000 0000

nu C; — 41F90000.
Teneps Hainem Cy = B—A.
+ [m]a = 00050000, Pyp =41
[—m4) = 00'020000; Pyy =41
[mc, ] = 007070000 < 0; Pxc, = 41.
Tak Kak cjiaraeMble ¢ pa3HBIMM 3HaKaMM M TIEPEHOC
W3 CTaplliero paspsiia OTCYTCTBYET, TO pe3yJIbTaT OTpHIla-
TeJIbHBIN B IOMOJHUTEIbHOM KOJI€ U JOJDKEH OBITh IIpei-
CTaBJIEH B IIPSIMOM KOJI€.
[mc,,],, « = 00'F90000;  Pxc, = 41.
IMposepka. C;=-F,9=-15Z.
OTBerT.

C4 — 11000001 1111 1001 0000 0000 0000 0000

i C4 — C1F90000.

Npumep 8. ano: 4= 129, B=1153.

Haiitu: C, = A-B, C, = B—-A.

Pemenue. A =81, Bjg =73,C.

a) HopMmanusauusi MaHTHUCC U OIlpee/ieHHe XapaKTe-
PUCTHK:

myg=0,81; Pyy=40+2=42;

mp=0,73C; Pyp=40+2=42.

6) BeimonHeHue neiicteuii. Beruncaum C; = A-B.

[m4]nx = 00'810000; Py, =42

[ —mplw = 00'8C4000; Pxp =42
[mc I = 01'0D4000> 0;  Pyc, = 42.
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FauHMIa TepeHoca CTUpaeTcs, pe3yibTaT MONOXH-
TEJIbHBIA, HO IPOM3OLUIO HapyLIeHHEe HOPMATU3ALUN
BIIPABO.

HopManu3amus MaHTHCCHL:

[mc,] = 00'D40000; Pyc, =42—1=41.

Mposepka. C;=D,4 =131

OTBeT.

C; — 01000001 110101000000 0000 0000 0000

unu C; = 41D40000.

Beruncium C, = B—-A.

+ [mg]nK = 00'73(:000; PXB =42
[—m4]x = 00'7F0000; Pyy=42

[mc, i = 00F2C000< 0;  Pyc, = 42.

Tak xak 3H A # 3H B 1 NepeHOoC OTCYTCTBYET U3 CTap-
LIET0 pa3psiia, TO pe3yJbTaT OTpPULATEIbHBIH, MpeacTa-
BJICH B AOTIOJTHUTEJIBHOM KOJI€ M IOJDKEH OBITh IMpeobpa-
30BaH B IIPSIMOIA KO[I.

[mcz] —— 00'0D4000; PXQ =42.

Crapiiiast TeTpaga MaHTUCCHI paBHA HYJIIO — Hapyllie-
HME HOpMaJIM3alliH BIIPaBo.

Hopwmanuzannss MaHTUCCHL:

[mc,] -« = 00'D40000; Pxc, =42-1=141.

OTBeET.

C, — 11000001 1101 0100 0000 0000 0000 0000
wnt C, = C1D40000.

3ameuaHue. [Ipu BeImosHEHUM OTlepaliiii YMHOXEHUS
U IeJIeHUs TIOPSIIKYA HE BHIPaBHUBAIOTCS, HOPMAJIM30BaH -
HbI€ MAHTUCCHI YU CEJl YMHOXAIOTCS MU AEJSITCS, TIOPSIT-
KU COOTBETCTBEHHO CKJIAIBIBAIOTCSI WJIM BBIYMTAIOTCS, a
3HaKY MPOU3BEACHUS M YACTHOTO OIIPEACISIIOTCS, KaK U B
€CTEeCTBEHHOU (popMe, CI0XKEHUEM IO MOJIYJII0 2 3HAKOB
COMHOXUTEJICH UIN JeIUMOTO U NICTUTENS.
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3agaumv ans CaMmoCTOATENIbHOIO peLueHus

Kopabl uncen B popmare
¢ GUKCUPOBAHHOM TOUKOM

3adauya. [TonydyuTh MalIMHHBIE KOJBI IBYX LIEJIBIX JIE-
CATUYHBIX yuced A u B ¢ (pukcupoBaHHON TOUKOH B
16-TH paspsamIHOI ceTKe, UCITONB3YS 2-10 WK 16-10 cUcTe-
MY CUMCJIEHUS.

A B A B
1. [ 378 T-456| 8. 384 | —428
2. | -516 [ 314 9.1 128 | —382
3.0 256 | —412°] 10. | 199 | 581
4, =264 -332] 11. | 314 | —489
5. 444 | =563} 12. [ =576 | 320
6. | 268 | —-365] 13. [ —388| 260
7.1 =260 -2527]| 14. | 129 | —583

Koabl uncen B popmarte
C nsiaBaloLLeil TOUKOM

3adaua. T1oayynuTs MAaIMHHBIE KOJBI IBYX BEILIECTBEH-
HBIX IECITUYHBIX yucea A u B c mtaBarolleil TOUKOM B 32-X
paspsIIHOM CETKE, UCITOJIb3YS 2-10 MM 16-10 cUCTeMY CUM-
CJIeHMS.

A B A B
15. -259,5 5241716 ] 22. [ —124,0625 | 1243/32
16. | —=524,09375 | 143/4 | 23. 30,625 —2859/16
17. 250,375 151/2 | 24. | 40,1875 -2951/2
18. | —260,625 137/8 1 25. [ 0,015625 1/32
19. { -0,03125 1/64 26. | 51,0625 2163/4
20. 12,125 245/8 | 27. 14,125 —166 1/4
21. 128,25 —1401/8 | 28. | —216,625 —503/8

CnoxeHune uncen B popmarte
¢ GUKcupoBaHHOM TOUKON

3adaua. HaiiTu cymMy (pa3HOCTb) IByX yucesl A u B.
3aJIaHHbIX B BUJIE MallIMHHBIX KOJOB B (hopmarte ¢ PUKCU-
pOBaHHOI1 TOUKOI B 16-TH pa3psiiHOi ceTke. B KauecTBe
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OTBETa 3alMcaTh KO CyMMbl urces (B 2-ii uau 16-ii cucre-
M€ CUMCJICHUST) U JECSITUYHOE YUCIIO, COOTBETCTBYIOIIEE
3TOMY KOIy.

A B A B
29. | FE38 [ OI7A | 36. [ FE54 | 0180
30. | OI3A | FDFC | 37. | FE82 | 0080
31. | FE64 | 0100 | 38. | FDBB | 00C
32.{ FEB4 | FEF8 | 39. | FE17 | 0I3A
33. [ FDCD | 0IBC | 40. | 0140 | FDCO
34. | FE93 | 0I0C | 41. | 0104 | FEIC
35. | FF04 | FEFC | 42. | FDB9 | 0081

CnoxeHune ynucen B popmare
C NnaBaiolieil TOYKON

3adaua. Haittn cymmy (pa3HOCTh) IBYX uncel A U B,
3alaHHBIX B BUJI€ MallIMHHBIX KOMOB B hopMare ¢ IjiaBaio-
el TouKoi B 32-X pa3psigHoil ceTke. B KauecTBe oTBeTa
3arucaTh KOJ CYMMBI yKce (B 2-i win 16-i1 cucreMe cuu-
CJIEHUSI) M AECSITUYHOE YHCJIO, COOTBETCTBYIOLIEE STOMY
Komy.

A B A B
43. [ 4TECO0000 | C3103800 | 50. [ 427C1800 | C27C1000
44. | 4320C100 | C320C180 | 51. | C311D900 | 421EA000
45. | 41F80000 | 42FA6000 | 52. | C3127800 | 42283000
46. | 4IDE0000 | C3104A00 | 53. | 3F800000 | 3F400000
47. { 3F400000 | BEF800000 | 54. [ 42D8C000 | 42331000
48, [ 4218A000 | 41C20000 | 55. | C2A64000 | 41E20000
4% | C28C2000 | 42804000 | 56. | C232C000 | C2D8A000




YacTtb BTOpasi

Jlornyueckue ocHoBbl 3BM

OCHOBHbIE NOHATUSI anreGpbl NOrNKU

UzyuyeHue teMbl «JIoruyeckue ocHoBbl DBM» 1 penie-
HMeE JIOTUYECKUX 3324 — 3TO 3aJI0T YCIICIIHOTO PELLICHUS
yueOHbIX 3afa4 o MH¢pOpMaTUKE U MPaKTUYECKUX 3a1ay
BO Bcex c(hepax 4eIoBeuecKOoi AesITeIbHOCTH. 3HAHUE JIO-
FMYECKUX OIepauuii U yMEHUE CTPOUTH JIOTHUYECCKUE BbI-
paxXeHusI IOMOTalOT JIETKO U GBICTPO OCBOUTH YCJIOBHbIC
BBIpaXK€HUS Y OllepaTopbl JIOOOT0 SI3bIKa MPOrpaMMHUpPO-
BaHUS.

B omiuMe ot 0ObIYHOM arebpbl, U3ydarouiei Mare-
MaTuyecKue (pyHKLMH, anredpa JOrMKU U3yJyaeT Joruye-
ckue ¢yHkiuu. U3pecTHO, YTO (PYHKLIMSI — ITO 3aKOH
COOTBETCTBUSI MEXTY NMepeMeHHBIMU. ClienoBaTeNbHO, 20-
euveckas @yHKyua — O3TO 3aKOH COOTBETCTBUS MEXIY
JIOTMYECKMMHU MepeMEHHbIMU. Jloeuveckas nepemeHHas —
9TO TaKasi IepeMeHHasl, KOTopast MOXET IPUHUMATh OTHO
U3 ABYX BO3MOXHBIX 3HaueHKH: O («JTOXEB») U | («MCTUHA»).

Jlornueckast GyHKUMSI MOXET TakKkKe IMPUHUMATh JBa
3HayeHUs1. 13 OTMEYeHHOTO CIEAyET, YTO JIOTUYECKUE T1E-
peMCEHHBIE U (YHKUUU ONpeaeeHbl HA MHOXECTBE ABYX
3HayeHuit — {0, 1}.

OYBM crpositcsl U3 KOMIIOHEHTOB € IBYMSI YCTOMYM-
BBIMM COCTOSIHMSIMU. OTHO COCTOSIHUE 0003HAYaeTCs HY-
JieM, ipyroe — eiuHuLei. Ha Takue KOMITOHEHTHI BO3/IEii-
CTBYIOT IBOMYHBIE CUTHabI. [Tox Bo3neiicTBUCM CUTHANIOB
KOMITOHEHTBI U3MCHSIIOT CBOM COCTOSIHHUS, T. €. COCTOSIHUE
KOMITOHEHTOB WIM 3HAYEHHMSI UX BBIXOAHBIX CUTHAIOB 3a-
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X, Xy y
0 0 0
X
0 0
3 Yy ‘
X 1 0 0
1 1 1
a 6

Cxema 12. IIpumep noeuneckoeo snemenma
U e2o0 mabauybl UCMUHHOCIU

BUCST OT 3HAaYeHUH BO3IEHCTBYIOIIMX CUTHANOB. O4eBU-
HO, 4TO (DYHKIIMOHUPOBaHHE KOMITOHEHTOR DBM cienyer
OIMMCHIBATh JOTMYECKUMU PyHKUMAMU. [1o 3TOM NprunHe
anreOpa JIOTMKY HaxOJUT HEMOCPeACTBEHHOE U IIIMPOKOe
TIpMMEHSHME TIPHU pa3pabOTKE U UCIIOJIb30BAaHUM CPEICTB
9JIEKTPOHHOU BbIYUCIUTEIbHON TEXHUKH.

Jlornyeckue yHKIMHU XapaKTepu3yIOTCs (3a1al0TCs1)
TaK Ha3blBaeMbIMU TaOJIMLAMU UCTUHHOCTH, WIM COOT-
BEeTCTBUS. Tabauya ucmunHocmu — 3To TabiKlia, ycTaHa-
BJIMBAIOIAsl COCTBETCTBUE MEXAY BO3MOXHBIMM Habopa-
MM 3HAYEHUI JIOTUYECKUX MEPEMEHHBIX U 3HAUYCHUSIMU
dyuxumii. Jna wutocTpauuy cKa3aHHOTO PacCMOTPUM
KOMITOHEHT (351eMeHT) OBM, mpencraBieHHBIA Ha cXxe-
Me 12a.

Ha snemMeHT BO3OeHCTBYIOT Ba BXOJHBIX JBOMYHBIX
CUTHaJIa, OIMMCHIBaEMbI€ JIOTHYECKUMU MTEPEMEHHBIMU X
U Xx,. BoixomgHoli curHan Y ecTh Torma, Koraa ecTh U CUT-
HaJl x|, ¥ CUTHAJ X,, T. €. BBIXOJHOU CUTBaJl KaK (DyHKLIUS
Y = f(x;, x,) IpyHUMaET eIMHUYHOE 3HAaUYEHHUE TIPU €U~
HUYHBIX 3HAYCHUSX X] U X (x] = 1, X%, = 1).

Bo Bcex ocTaibHBIX CIy4yasix BIXOJIHOM CUTHAJ TIpU-
HMMaeT HyJieBoe 3HayeHue. TakoMy CJIOBECHOMY OIluca-
HUIO (PYHKIIMOHUPOBAHUS 3JIEMEHTa O COOTBETCTBYET Ta-
OJMLIa MCTUHHOCTH, NpeAcTaBlieHHas Ha cxeMe 126. Bos-
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MOXHBIM HabopaM 3HAUYEHUHA JIOTMYECKUX IEPEMEHHBIX
X1, X (00, 01, 10, 11) COOTBETCTBYIOT AECATUYHBIE HUDPBI
0, 1, 2 u 3. IToaTOMy MOXHO CUMTaTh, YTO (pyHKUHUS Y
MpUHMMaET eAMHUYHOE 3HaUeHue Ha Habope 3. Konunue-
CTBO BO3MOXHBbIX HA0OPOB NT€PEMEHHBIX 3aBUCUT OT UM CJla
3TUX nepeMeHHbIX. Ecinu dyHkuus Z 3aBUCUT OT OOHOU
NepeMeHHoM, T. €. Z = f(x), To Bcero HabopoB 3HAUEHU 1
x gBa (x = 0, x = 1). [lnsg paccMoTpeLHOl paHee (yHK-
unu Y = f(x;,x;), KOTOpasi 3aBUCHT OT JBYX NEPEMEH-
HbIX, BO3MOXHBIX HAOOPOB 3HAYEHU I NIEPEMEHHbBIX Y€ ThI-
pe: 00, 01, 10, 11. 111 HEKOTOPOI1 IOTUYECKOI (PYHKLIUU
0 = f(x1, X, X3) OT TpeX MEPEMEHHbBIX BO3MOXHEIX HaboO-
poB 6yneT Bocemb: 000, 001, 010, 011, ..., 111. OueBuaHoO,
YTO B OOIIEM cJiyyae KoauyecTBO N BO3MOXHBIX Habo-
pOB 3HAUECHUI TTepEMELHBIX JJOTUUECKON (YHKUKYA MOX-
HO onpenenThb 1o ¢popmyie N = 27, rue r — KOJUUECTBO
MepeMEHHBIX, OT KOTOPBIX 3aBUCHUT JIorn4ecKast yHKIIUSI.

CroxHble joruyeckue GyHKIU Y, KaK IpaBUJIo, Bolpa-
XarTcsi yepes 1ipocThie. [IpocThie tornyeckue pyHKUIWU,
3aBUCHILIME OT OAHOM MU ABYX JJOTMUECKHUX [1€PEMEHHBIX
Ha3bIBaiOTCS JIEMEHTApHBIMU. Jlajiee JJoruyeckue nepe-
MEHHbI€ OYIyT Ha3bIBaThCS NEPEMEHHBIMI.

AnemMeHTapHble norudeckne GyHKUUN

K oCcHOBHBIM OTHOCSITCS CleayrlUMe eMEeHTapHbIe
JIorryeckue (PyHKIIUHU:

1) oTpuLiadue; 2) JOrHIecKoe yMHOXeHHe (KOHBIOHK-
1u¥s); 3) OTpULIAHUE OT JJOTUUECKOTO YMHOXEHUSI (OTpU-
LIaHHE OT KOHBIOHKIIMM ); 4) JIOTMYECKOE CITIOXEHME (IU3b-
IOHKIHS); 5) OTpHLIAHUE OT JIOTUYECKOTO CAOXKEHUST (OT-
pHUILiaHue OT IU3HIOHKIIMH); 6) paBHO3HAYHOCTD; 7) OTpU-
LlaH{e PAaBHO3HAYHOCTH.
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Cxema 13. nemenm « HE»

JNlormueckoe oTpuilaHue (MHBepcua)

Ompuyanue — 310 Joruueckass (PyHKIUs OT OJHOM
TIEpEMEHHOM, KOTOpasi MPUHUMAET €AUHUYHOE 3HAYEHUE
IpY HYJIEBOM 3HAYCHUU NIEPEMEHHOM U Hao00pOT. 3arUCh
aToil pyHKUMU: F = X. JI1006as joruyeckast PyHKLUST UMe-
eT cBoe 0003HaueHUe. BoaMoxxHbIe 0603HaYEeHUSI MHBEP-
cun: -x;X; NOT x. B 1aHHOM IMoco61U UCIOIB3YyeTCS 060-
3HAYECHHUE X, T. €. UepTa HaJl IEPEMEHHOM X SIBJISICTCS ITPU-
3HaKOM OTpULIaHUsT (MHBEpCUMU).

Tabnuua UCTUHHOCTH 3TOM (DYHKIIMM TIpelcTaBiIeHa
Ha cxeMe 13a. I3 TabiauLbl UCTUHHOCTH CJIeAYeT, YTO UH-
BEPCUST BbICKA3bIBaHUSI UCTUHHA, KOTJA BBICKA3bIBaHUE
JIOXKHO, Y JIOXHA, KOT/Ia BBICKa3bIBaHUE UCTUHHO.

DyHKILIMS IOTHYECKOTO OTPULIAHS OTTUCHIBACT (DYHK-
LMOHKpOBaHMe jornyeckoro aneMeHTa « HE» (cxema 136).
YcnoBHo-rpacduyeckoe obGo3HaueHue siemeHTa «HE»
npuBeacHO Ha cxeMe 136. EXMHUYRBIA CUTHA Ha BBIXO-
ne aneMeHTa «HE» nosipisiercsi mpu HyJIeBOM CUTHaJIe Ha
Bxone (x = 0, F = 1), u Ha0OOpOT, HYJECBO! CUTHAJl Ha
BBIXOJI€ TIOSIBJISIETCS] IPU €AMHUYHOM CUTHAJIe Ha BXOIE
(x =1, F = 0). Onement «<HE» peanusyer ¢pyHKUUIO OT-
pULIaHUS.

Jlornyeckoe ymMHoXeHWe (KOHbIOHKLUS)

Jloecuueckoe ymHoxceHue — 310 JJoruueckast (yHKLHUS
10 KpaiiHeil Mepe OT IBYX IIEPEMEHHBIX, KOTOpas pUuHU-~
MaeT eAMHUYHOE 3HAUEHUE IMPU eIWHUYHBIX 3HAYCHMSIX
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Cxema 14. Dnemenm «H»

BCEX IepeMeHHbIX. BO3MOXHbIE 0003HAaYEHMSI KOHBIOHK-
min: x; U x5 x1 A x5 x1&x5; x1 - X5 X1 AND x5 x1%;
X1 &&Xx,. DTa QYHKIIMS HAa3bIBAETCSI TAKKE KOHBIOHKIIUEH.
DaeMeHTapHasi KOHBIOHKLMS 3aBUCUT OT IBYX IE€pEMEH-
HbIX. OHa IpMHUMAET eIMHUYHOE 3HaU€HHE TOJILKO TOTAa,
KOraa Y repBasi iepeMeHHasi 1 BTopasi iepeMeHHasi paBHbI
eaquHule. B 1aHHOM ITOCOOMY BO3MOXKXHBI TaAKM€ BApUAHTBI
3aMMCU KOHBIOHKIIVH:

F=x1Ax; F=x-x; F=xx; F=x&x.

KoHbIoOHKIIMS XapaKTepu3yeTcsl Tabnuiieit UCTUHHO-
CTHU, ITpeICTaBJIeHHOI Ha cxeMe 14a. Y3 paccMoTpeHus Ta-
OB CJIEAYET, YTO 3Ta (PYHKIMS TIPUHUMAET EAUHUYHOE
3HayeHue Ha Habope 3. Jlornyeckoe YMHOXEHHUE OMUCHI-
BaeT padoTty aneMeHTa «M» (cxeMa 146). ETMHUYHBINA CUT-
HaJl TIOSIBJISIETCS] HA BBIXOJI€ STOTO 3JIEMEHTA TOJIBKO TP
HaJIMYUM eAMHUYHOTO CUTHAJIa M Ha BXoJie 1, M Ha BXoze 2.
BnemeHT U peanusyeT GyHKIUIO JTOTUYECKOIO YMHOXe-
Hus. B obuieM ciyyae aneMeHT M MoXeT uMeThb 1 BXOJIOB
(cxeMa 146). Ilpu 3TOM OH peanusyeT KOHBIOHKIHUIO OT A
MepPEMEHHBIX, T. €.

F=x;-x -X3-... Xy
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Cxema 15. nemenm «M-HE»

OTpuLLaHUe OT JIOrMYeCcKoro YMHOXeHUS
(oTpuLaHMe OT KOHBIOHKLUN)

Ompuyanue om n102U4ecKko20 yMHoOMCceHUs (WA OTpU-
LHHaHHUE OT KOHBIOHKIMK) — 3TO JIorndeckasi GyHKUHUS 110
KpaifHe¥ Mepe OT ABYX IIEpEMEHHBIX, KOTOpasi IPpUHUMAET
HYJ€BO€ 3HAYCHUE TPH €IMHUYHBIX 3HAYCHUSIX BCEX MeE-
peMeHHBIX. DTa (PYHKIHUS Ha3bIBAE€TCs TaKXe (PyHKIIMEHR
Ileddepa. Tabauiia ICTUHHOCTU 3JIEMEHTapHOM (DYHK-
LU OTPMLIAHUS OT KOHBIOHKLIMU TIPEICTaBIeHa Ha CXe-
Me 15a. @yHKUMS NPUHUMAET eIMHMYHBIE 3HAUECHHUS Ha
Hatbopax 0, 1, 2 1 HyJleBoe 3HaUeHHE — TOJILKO Ha Habope
3, T.e. Torga, Korga ooe nepeMeHHbIe paBHbI eAUHULE. 3a-
nuchk GyHkumu: F = X7~ x;, win F = x; A x;, win F = X[ x;.

DyHKUMSA OTPpULIAHUSI OT KOHBIOHKIUMHU OITMCHIBAET
pa6oty anemeHTa «MI-HE» (cxema 156). HyneBoii curnan
Ha BBIXO/IE TOTO 3JIEMEHTA MOSIBJISIETCSI TOJIBKO IIPY HAJTU -
YYM eAMHUMYHOTO CUTHaJIa M Ha Bxoje 1 U Ha Bxoje 2.

B obwem ciyyae snemeHT «MI-HE» MoxeTr uMeTh n
BX0JI0B (cxema 15¢). Ilpu aTOM OH peannsyeT (PyHKLUIO
leddepa oT # IepeMeHHBIX, T. €.

F=XxTAXx; A" AX,.

72



X, Xy F X, —1
X2

0 0 0 1 £

| |
0 1 1 1 F
1 0 1 x

——
1 1 1 X,
a o 8

Cxema 16. Snemenm « UJTH»

Jlornueckoe cnoxexHue (AN3bIOHKLUUA)

Jocuueckoe croxceHue — 3T0 oruyeckasi PyHKIHUsI 11O
KpaiiHeil Mepe OT ABYX IIEPEMEHHBIX, KOTOpasi IpUHUMAET
HyJIEBO€ 3Ha4YE€HUE NpPU HYJICBBIX 3HAYEHMSIX BCEX repe-
MeHHBIX. DYHKIHUS JIOTUYECKOTO CJIOXEHUSI Ha3bIBaeTCS
TaKXe IUIBIOHKLIMEH. _

Tabnuuia MCTUHHOCTHM 3JIEMEHTapHOI ITU3BIOHKIIMHI
IpeacTaBieHa Ha cxeMe 16a. DiaeMeHTapHast TU3BIOHKIIHS
MpPYHMMAaeT eIMHUYHOE 3HauYeHue Ha Habopax 1, 2, 3 u
HYJIEBOE 3HaYCHME — TOJILKO Ha Habope 0. B ;aHHOM mo-
cobOuM (DYHKILIMS 3aMKCHIBaeTCSI B OMHOM U3 JIBYX BUIOB:
F = x; Vx, wiu F = x; + x,, XOTS B IUTEpaType BCTpeya-
1oTcd U Takue obo3HaueHust: x; M x,; x; OR xz; X1 | %3
x || x.

3HaK «IUTIOC» HE SIBJISIETCS alredpanyeckKrM, Tak Kak
npux; = 1, x, = | pu3bloHKuus F = x; +x, = 1, T. €. oHa
HE MOXeET OBITh paBHOI 2.

JIM3BIOHKIIMS OMUCHIBACT (PYHKUMOHMPOBAHUE 3JlE-
meHTa « JIW» (cxema 166). EXMHUYHBIA cCUTHAT Ha BBIXO-
Jie 3TOro 3JIeMEeHTa BO3HUKAET TOra, KOrja Wiv Ha BXole
1, wiu Ha BXxoje 2, WIM Ha JABYX BXOJax €CTb €AMHUYHbIE
curHaibel. M1 TonbKo B TOM ciyyae, Koraa Ha o6a Bxona
MOCTYMNAIOT HyJIEBbl€ CUTHAJIBI, HA BBIXOJE JIEMEHTOB I10-
SIBJIIETCSI HYJIeBOM curHa. DYHKIIMOHMPOBAaHHUE 3JIEMEH -
ta «MJIW» IOJHOCTBIO COOTBETCTBYET TAOIMIE UCTUHHO-
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CTH [IJIs1 AM3BIOHKLIMHU.

B o61iem cityyae aneMeHT « AT » MOXeT UMETH # BXO-
noB (cxeMa 16¢). IIpu 9TOM OH peayin3yeT AU3bIOHKIIUIO OT
n TIEpEMEHHBIX.

OTpuuUaHue OT NIOru4YecKoro CNoXXeHus
(oTpnuaHMe OT ANI3BIOHKUUN)

OmpuyaHrue om 102U4eCK020 CA0HCeHUs — BTO JIOTUYE-
cKasl (pyHKIMS [0 KpailHEW Mepe OT ABYX IIEPEMEHHBIX,
KOTOpass IpMHUMAET €IMHUYHOE 3HAaUCHHUE TIPU HYJIEBBIX
3HAYECHUSIX BCeX MEPEMEHHBIX. DTa (PyHKILIMs Ha3bIBaeTCs
Takxe pyHkumein ITupca, uin QyHKIMENd OTPULIAHUA OT
JU3BIOHKIMU. DneMeHTapHast QyHKiiusa [Iupca 3aBucur
OT ABYX nepeMeHHbIX. OHa NpUHUMaeT eAMHUYHOE 3Ha-
YeHUeE TOJIbKO TOraa, Korjga o0e mepeMeHHbIe TPUHUMAIOT
HyJIeBble 3HaueHUs. 3anuch GyHKHUU: F = X VX, WK
F= X1 +x.

Tabaua UCTUHHOCTH 3JIEMEHTAPHOU (PYHKIIUM OT-
pMLIAHMSI OT AU3BIOHKIIMU TIpEICTaBleHa Ha cxeMme 17a.
OyHKLIMSA NPUHMMAaeT eAMHUYHOE 3HayeHre Ha Habope 0
M HyJIeBble 3HaUe€HUS Ha Habopax 1, 2, 3. ®yHKIUS OT-
pMLIAHUS OT AM3BbIOHKIMHU OIMCHIBAET paboTy 3JIeMEHTa
«AJINA-HE» (cxema 176). B COOTBETCTBXM C TaOIMLIEH UC-
TUHHOCTHU (cxeMa 17a) eIMHUYHBLIIA CUTHAJ Ha BBIXOJE 3TO-
ro 3JIeMeHTa MOSIBJISIETCS IIPU HAJIMYMAM Ha BXoJax 1 U 2 Hy-

X X F X 1
1 2
Xg

0 0 1 1 . F
X "

0 1 0 3 .

1 0 0 e
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Cxema 17. Dnemenm «UJTH-HE»
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Cxema 18. Dnemenm pasHoznauHocmu

JIEBBIX CUTHAJIOB. B Ipyrux ciyyasx Ha BBIXOJIE dJIeMEHTa
uMeeT MecTo HyneBol curHan. DneMeHTt «JIM-HE» Mo-
XET MMETh 1 BXOJIOB (cxema 176). I1pu 3TOM OH peanusyeT
¢ynkuuo ITupca oT #» nepeMeHHBbIX, T. €.

F=XxVx; V... VX,.
PaBxo3HayHOCTL

Pasnoznaunocmes — 310 Jjornyeckasi GyHKUMS OT ABYX
MepeMEHHBIX, KOTOpasi IPpUHUMAaET eIMHUYHOE 3HaUCHIE
MpU OJVHAKOBBIX 3HAYEHUSIX NlepeMeHHbIX. ONMHAaKOBbIE
110 3HAYEHHUIO MEePEMEHHBIE HA3bIBAIOTCSI paBHO3HAUYHbI-
MM, ITO3TOMY (PYHKIIMSI HOCUT Ha3BaHME «pPaBHO3HAu-
HOCTb».

3anuck GyHKUMU: F = XX, + X1X;.

Tabauua MCTUHHOCTY (YHKUMH PaBHO3HAUYHOCTH -
npenacrapjieHa Ha cxeMe 18a. Bta QyHKUHUS peanusyercs
5JIEMEHTOM PaBHO3HAUHOCTH (CpaBHEHUS), KOTOPBIM IMO-
Ka3aH Ha cxeMe 186.

DJIEMEHT MCIIONB3YETCS IJiSl CPaBHEHMST INBOMYHBIX
CUTHAJIOB.

OTpMUaHne paBHO3HAUYHOCTUN

Ompuyanue pagHo3saukocmu — 3To JJoruyeckas pyHx-
UKS OT ABYX ICPEMCHHBIX, KOTOpast MPUHUMAEST CINHAY-
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Cxema 19. DnemeHm ompuyanus pasHoO3HaAYHOCMY

HOE 3HaueHMe MPU pa3HbIX N0 3HAYMMOCTH MepeMEHHBIX.
Tabiuna MCTUHHOCTH (YHKIIMM IpeACTaBlIeHa Ha cXe-
Me 19a.

3anuck QyHKIUHU: F = XX, + X1X;.

OTpuLaHue PaBHO3HAYHOCTM HA3bIBAIOT (DYHKLIME
CJIOXKEHWS TIEpEMEHHBIX 10 MOAYJIO Ba. CIIOXUTH [10 MO-
JTYJTI0 — 3TO 3HAYUT MPELCTAaBUTh CYMMY B BHJIE OCTATKa OT
JIeJIEHUSI €€ Ha MOIYJIb.

Hcnonb3ysa Tabauny MCTUHHOCTE (cxeMma 19a), ner-
KO I10Ka3aTh, YTO Ha JIIoOOM Habope cyMMa NEepEMEHHBIX,
IipeJCTaBJIEHHAs! 110 MOJIYJIIO [1Ba, SIBJISICTCS 3HAUCHUEM
¢dysxkuuu F, HanpuMmep, Ha Habope 3: x; = 1, x; = 1,
X +x; = 2.

Dta CyMMaIio MOZIYJI1o ABa paBHa HYJIIO, YTO COBIIAAACT
co 3HaueHueM F B Tabiuiie.

DyHKIUSA OTPULIAHUS PAaBHO3HAYHOCTM PEATU3YET-
Cs OMHOMMEHHBIM 3JIEMEHTOM, ITPEICTaBIEHHbIM Ha CXe-
Me 196. DieMeHT BbliaeT eIMHUYHbIE CUTHAJIBI [IPU ITOCTY-
fJICHUM Ha BXOAbi 1 U 2 CUTHAJIOB, OTVIMYAIOLIMXCS 3HAYEe-

HHEM
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dopmbl noruvecknx pyHKUui

OnHa 1 Ta xe Jjornyeckasi GyHKIMSI MOXKET OBbITh 3aIu-
caHa pa3TMyHbIM o6pa3oM. Hanpumep, dyHkums F(x;, x;)
MOXeT OBbITh 3alllCaHa CJEAYIOIIMMH SKBUBAJICHTHBIMU
BBIPaXEHUSAMMU:

F(x;,x) = X1x + X1 % + X125 (2.1)
F(x,x2) = X1 + x12; (2.2)
F(x1,x) = x1(x1 + X3). (2.3)

OKBUBAJIEHTHOCTb BBIPAXKE€HH I JIE FKO MPOBEPUTH IO -
CTAHOBKOI1 B HUX 3HAYCHUM X| U X,. {7151 UCKITIOUeHU ST He-
OIHO3HAYHOCTHU 3aIlMCH JIoThYecKue QyHKLMNHU MpeacTa-
BIAIOT B YHUGUIUPOBaHHLIX ¢opMmax. Takumu dopma-
MM SBJISTIOTCS: IU3BIOHKTUBHAS M KOHBIOHKTUBHAS. B HUX
HCIIOJIb3YIOTCS 3JIeMEHTapHbIE TU3BIOHKIIMY U KOHBIOHK-
10707 A
DJjleMeHTapHOM Ha3bIBaeTC KOHBIOHKIIUS, B KOTOPYIO
BXOJSIT TOJIBKO IIepeMEHHBIE U UX OTPULIAHUS, HAIIPUMEP,
X1X2; X1 X5 Xy - X3 X1 XX35 X1 X X3 A T. I1.

OJleMEHTapHOI Ha3bIBaeTC AUIBIOHKIUS, TpEACTa-
BJIAIOIIAsA COOOM JIOTMUYECKYIO CYMMY HEpPEMEHHBIX U UX
oTpulianuii. Hanpumep:

x1+tx; xtx;, x+X%+Xx.

B sneMeHTapHble KOHBIOHKIMU (IM3BIOHKLIMUA) HE
MOTYT BXOIUTh OAMHAKOBbIC NTEpEeMEHHBIE, a TAKXKE Niepe-
MEHHbIE C UX OTpUUAHUAMU. Takue TU3bIOHKINH (KOHDb-
IOHKIIMH) TOJIXHBI IIpeoOpa3oBbiBaThes. [Ipu 3TOM OHHM
YIpOILAIOTCS, a TakKe IpeBpatialoTcs B 0 wiu 1, Harpy-
Mep, xpxxp = x5 X1 = 0, tx tx = x50 +3% =1
UT. I

IIpaBuabHOCTD IPe0Opa30BaHUI MOXET OBITH IIPOBE-
peHa NMoACTaHOBKOi 3HaUEeHUH ITepEMEHHBIX. DJIeMEHTap-
Hasl KOHBIOHKIMS (IM3BIOHKIMS) MOXET XapaKTepu30-
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BaThCS pAHTOM, paBHBIM KOJIMYECCTBY IEPEMEHHBIX B KOHB-
IOHKIUU (AU3BIOHKIMHK). [TOHSITUS 2/1eMeHTapHOI QU3b-
IOHKUIMU ¥ KOHBIOHKIIUM MO3BOJISIIOT JOCTATOYHO ITPOCTO
OMNpeNeIUTh TU3bIOHKTUBHYIO U KOHBIOHKTUBHYIO (POPMBI
3aITMCH JIOTMUECKUX (DYHKLMIA. '
Jussionkmuenas Hopmaavhas ¢opma (AH®P) — 310
dbopma, B KoTOpOIt Tornyeckast pyHKUMS MPEICTaBIsSIETCS
B BUJE OU3BIOHKINM JIEMEHTAPHBIX KOHBIOHKIMIA, Ha-

npumep:
F = x1x; + X1x3 + x1x%3. 2.4)

@yHkLMY BeIpaxeHuii (2.1), (2.2) 3anucaHbl TaKXe B
OHO.

Konsronkmuenoit Hopmansroii ghopmoiti (KH®D) Ha3bIBa-
eTcs Takast (popMa, B KOTOpOU (pyHKIUMS [TPEACTaBJISIETCS B
BUJIC KOHBIOHKLIMHY 3JIEMEHTAPHBIX AU3BbIOHKLMIA. Hampu-
Mep: F = (x; + X)(X1 +x, +X3).

Ucrionp3oBaHe HOPMabHBIX (OpM HE yCTpaHseT
MOJHOCTBIO HEOAHO3HAYHOCTH 3aAITUCH JIOTUYECKUX (PYHK-
uuit. Hanpumep, dyHkuus (2.4) MoxeT ObITh 3alMcaHa
TaKXKe BbIPaXXEHUSIMM:

F =x1x, + Xx3 + xpx3; (2.5)
F= X1%y + X1 X3. (26)

CoBeplieHHble GopMbl 3anUCH
nornyecknx pyHKuuin

Cpenn HOpMaJIbHBIX (POPM BBLICJISIIOTCSI TaAKUE, B KO-
TOPBIX PYHKIUIMH 3aMUCHIBAIOTCS €AMHCTBEHHBIM 00pa3oM.
VX Ha3BIBAIOT COBepIEHHBIMU. [IpUMeEHsIIOTCS cosepuien-
Hasl OU3BIOHKIMUBHAS U COGCPUICHHASA KOHBIOHKMUBHAA HOD~
manvrivie opmet (CAHD® u CKH®). @opmei CAHO u
CKH® nmeloT 1Be OTINYUTENbHBIE 0OCOOEHHOCTHU: ,

1) Bce aeMEHTapHBIE KOHBICHKIMU U TUIBIOHKIIUUY -
MMEIOT ONMHAKOBLINM pair;
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2) BaJieMEHTapHbIe KOHBIOHKIINHY (IM3bIOHKIINN ) BXO-
IISIT BCE T€ NCPEMEHHbIC UM UX OTPULIAHUS, OT KOTOPBIX
3aBUCHUT (PyHKLMS.

®OyHk1us (2.5) conepXUT KOHBIOHKIIMYA OAMHAKOBOTO
paHra, Ho 3anmucaHa B JIH®, a e B CJIH®. D10 00BsICHS -
€TCSl TEM, UTO 2JIEMEHTApHbIE KOHBIOHKIIMU HE COlEepKaT
BCEX TeX IepeMEeHHBIX UJIM UX OTPUIIAHUI, OT KOTOPBIX 3a-
BUCUT yHKIUS. PYHKUIUS F (X1, X2, X3) = X1XX3HX10X3+
+ Xix;x3 + X] X3x3 3anucana B CITH®D.

®dynukuuu B CIH® 1 CKH® 06b14HO 3aImMCchIBaIOTCS
1o TabJuIaM ICTUHHOCTH C UCII0JIb30BaHUEM OTIpeie/IeH-
HBIX ITPaBUJI.

Ilpaeuao 3anucu CAH®D ¢pynxyuu no mabauye ucrmumn-
Hocmu.

Jljis1 Bcex HabOpOB NEpPeMEHHBIX, Ha KOTOPBIX (PyHK-
LIUsI IPUHUMAET €AMHUYHbIE 3HAUEHMsI, 3aIIMCaTh KOHb-
IOHKIIMY, UHBEPTUPYS Te NepeMeHHbIe, KOTOPBIM COOT-
BETCTBYIOT HyJIeBble 3HaueHMs. 3aTeM KOHBIOHKIIMHU CO-
€IUHUTDb 3HAKaMM TU3bIOHKIINU.

Hanpumep, sorndeckas GpyHKUUS 3agaHa Tabaulei
MCTUHHOCTHU, MpeAcTaBiIeHHol Ha cxeMme 20a. [Insg HaGo-
poB 3, 5, 6, 7 3anuchiBaeM KOHBIOHKIIMH Yepe3 Mpobe:

X1XpX3 X1XpX3 X1XoX3 X1 X2X3.

B npo6Genbl cTaBUM 3HAK IU3BIOHKIUM M TOJyd4aeM
¢dynkuuio B CIHD, 1. e.

F(x1,x,x3) = Xx0%3 + X 50%3 + X1X3 + X1 %,X3.

Jna 3agaHusg GyHKIMM He 00sA3aTeIbHO Bceraa co-
CTaBJISITh TAaOJIUIy MCTUHHOCTU. MOXHO yKasaTh, 4TO
¢ynkuug F(x;,x;,x3) paBHa eIWHMlIE, HarlpuMep, Ha
Habopax 3, 5, 6,7 (011, 101, 110, 111).
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X x x3|F Xy, x5 x3|F
0 0 010 0 0 0710
0 0 11]0 0 0 1|1
0 1 0]0 0 1 010
0 1 171 0 1 111
1 0 00 1 0 010
1 0 1]1 1 0 110
I 1 0711 1 1 0711
1 1 171 1 1 11

a 7

Cxema 20. Tabauyst ucmunHOCMU A02UHECKUX (PDYHKYUIL

Ilpasuao 3anucu CKH(D dynkuuu no mabauye ucmun-
Hocmu.

Hns Bcex Ha6op013 IIePEMEHHBIX, Ha KOTOPBIX (pyHK-
LIYsI IPMHMMAET HyJIeBble 3HaUYCHMSI, 3alIUCaTh JU3BbIOHK-
LIMU, THBEPTHUPYS TE IIepEeMEHHbIE, KOTOPBIM COOTBETCTBY -
IOT €IMHUYHbIE 3HAYECHUSI. 3aTeM IU3bIOHKIUY COCAUHUTD
3HAaKaM¥ KOHBIOHKLIH.

Hanpumep, nyctb Jsoruyeckas (GyHKUMSI 3ajaHa
MpexHel Tabiuuell UCTUHHOCTU, NPENCTaBACHHONH Ha
cxeMe 20a. Inst HaGopos 0, 1, 2, 4 3amuchbiBacM JIEMEH-
TapHbIe IU3BIOHKIINU:

1 +x+x3) (xtx+X) (xqtX+x3) (Xf+x+x3).

JIM3LIOHKIMY COEUHAEM 3HaKaMu KOHBIOHKLUM U
nojay4yaeM pyukuuio B CKH®, T. e.

F(xlax29x3) =
= (x; X2 T x3)(x1 + X3 T X3)(x) + X5 +x3) (X[ + X+ X3).

IIpu noctpoeHMU DBM HIMPOKO UCIIONB3YIOTCS KOM-
TIOHEHTHI, paboTa KOTOPLIX ONHUCHIBAETCS (PYHKUMSIMU,
IIpeCTaBIEHHBIMU B IU3BIOHKTHUBHBIX (hopMax. [ToaToMy
Lesiecoobpa3Ho B fajibHeIeM paccMaTpuBaTh 3T (hop-
MbI JIOTUYECKUX (PYHKLIUA.
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3aKoHbl anredpbl IOrUKU
" UX cneacTeus

OCHOBHbIE 3aKOHbI

B anrebpe uCHosib3ylOTCSI TPU OCHOBHBIX 3aKOHA:
NepeMeCTUTEIbHBINA, COYeTaTeIbHBIA U pacIIpele/IUTe/b-
HBIA. B ajireGpe J1oruku KpoMe Tpex MepeurcAeHHbIX 3a-
KOHOB MCIIOJIb3YeTCSI YETBEPThIf — 3aKOH OTPULIAHUS.
Kpowme Toro, pacnpeneauTeabHbIi 3aKOH ajireopbl JIOTM-
KUY UMeeT ABe MoaubuKaluyu. MoxXHO TakKe CUMTAThb, 4TO
B aJIre0pe JIOTMKM UCIIOJIb3YETCsI IBa pacIIpeIeIMTETLHBIX
3aKOHa (TepBbIii U BTOpOit). PaccMOTpHM 3aKOHBI aJire6pbl
JIOTUKH.

Ilepemecnmumeansustii 3axkon

dopmyIupoBKa: JIOTUYECKME TTE€PEMEHHBIE MOXHO
MEHSITh MeCTaMHi. BO3MOXHbIe BapHuaHThI 3aITUCH:

X1t tx=xX+txtxs=x3+x+tx

F= X1X2X3 = X1 X3Xy) = XX1X3.

Covemamensnutii 3aKon

DopMynHMpoBKa: JJOTMYECKHE MepeEMEHHbIE B KOHb-
IOHKLIMSIX ¥ AU3BIOHKIUSIX MOXHO OOBEIUHSITh B TPYIIITHI.
Bo3MoxHbIe BapraHThI 3aIIUCHU:

F=xtx+tx3=01tx)txs=x+(tx3),
F = x1x0x3%4 = (x1%7) + (X3X4) = X1 (Xpx3X4) = (X1X2X3) 4.
Pacnpedeaumensnuiii 3axon
®opMyMpoBKa: OMUHAKOBBIE MEPEMEHHBIE B KOHb-
IOHKUMSX U AUIBIOHKLUSIX MOXHO BBIHOCUTH 32 CKOOKH.
3akoH umeert aBe Monudukauuu. Ilepsas Moaudukamnus

Ha3bIBaeTCs pacipeaeieHueM KOHBIOHKIIVH 110 TU3bIOHK -
uu. PopMa 3anucy 3aKOHa B ITepBoi MOaUbUKALIMU:

F= xl(xz + X3) = X1X3 + X1X3.
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Bropas Monudukanus 3aKoHa Ha3blBaeTCs pacripee-
JIeHNEM IU3BIOHKIMH 0 KOHBbIOHKUMU. Dopma 3anucu
3aKOHa BO BTopoit MoauduKauuu:

F=x+ (0x3) = (x; +x2)(x; + x3).

PacnipenenutenbHblii 3aKOH B NepBOil MoaupuUKauuu
aHaJIcTMyeH pacrnpeneuTeIbHOMY 3aKOHY OOBIYHOM ajire-
©pbl. Bropas Mogupukanus 3aKkoHa IpuMEHUMa TOJIBKO K
JIOTUYECKUM (PYHKUMSIM.

3axon ompuyanua (uHgepcuu)

3akoH oTpuLIaHMsI UMeeT aBe popMyaupoBKU. Ilep-
Basi: OTpUlIaHWE OT KOHBIOHKIIUY PaBHO AU3IBIOHKIIUU OT-
pMUaHu# nepeMeHHbIX. PopMa 3arucH:

F=xx=x*tx.

Bropas ¢opMyarpoBKa: OTpULIaHUE OT IUIBIOHKIIMHU
PaBHO KOHBIOHKIIMM OTPMUAHWN nepeMeHHbIX. PopMbl
3aIMCH:

F=x+x+x3=X-%-GuF=X+x=Xx-X.

Crnenyetr oOpaTuTh BHUMaHUE HA TO, UYTO OTPULIAHUE
OT OTpULIAHUS MEPEMEHHOM PaBHO caMOil NEPEMEHHOM.
3aKOHBI aJIreOphl JJOTUKXA Y CIEACTBUSI U3 HUX UCHOJb-
3yI0TCS VISl TpeoOpa3OoBaHUS U YIIPOLIECHUS JIOTUUECKMX
byHkuuii. s aTUX Xe Lejeil MpUMEeHSIIOTCS TaK Ha3bl-
BaeMble TOXIECTBEHHbIE COOTHOLIIeHUsI. PaccMoTpuM TO-
XIEeCTBEHHbIE COOTHOILLICHUS, a 3aTeM CJIEACTBHUS U3 3aKO-
HOB aJIreOphI JIOTUKU.

ToxaecTBeHHble COOTHOLLEHUS

ToxnecTBeHHBIE COOTHOILEHUSI ITPOBEPSIIOTCS IO~
CTaHOBKO# BO3MOXHBIX 3HAaUeHU I IOTHYECKUX ITIEpeMEH~
HbIX. OCHOBHBIE TOXIECTBEHHbIE COOTHOILIEHUSI:

DXt AXiAXI A AXp = X1

2)xl +x1 +x1 + ... +xl = X1,

3)xix; =0,

4) x+x = 1;
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5) x| = X1, Xt 7= Xy

6)1+F=1;
N1IAF=F,
8§ 0ANF=0.

B TroxnecTBax 6, 7, 8 cuMBoJIoM F 0603Ha4yeHa JiioGast
JorTu4YecKast (pyHKIMS WIH TIepeMeHHasl.

CnepncrBus n3 3aKOHOB anredpbl IOFNKKU

CrnencTBusi U3 3aKOHOB aireOpbl JOTMKHU MPUMEHS -
I0TCSI B KayecTBe IMpaBUJI JUISL YIIPOLIEHUS JIOTUYECKUX
GyHKUUA. YIIpoleHMe JIOrMYeCKUX (DYHKLMIT Ha3bIBaeT-
¢ Takke MMHUMM3alLMel, a ynpouueHHass (GyHKUMS —
MUHUMaIbHOW. MUHUMaIbHAST PYHKIIMS OOBIYHO 3aru-
ceiBaercslt B JJH®. OHa comepXuT HauMMEHbllee KOJIH-
YeCTBO KOHBIOHKIIMM MMHMMAJIbHO BO3MOXHOIO paHTa.
MuHuManbHas JIornyeckas (PYHKIMS He MONAAeTCS AaTb-
HeleMy yrpoueHuo. Ing MUHUMH3ALUN JIOTHYECKUX
(GYHKUMIT UCTTONB3YIOTCS CJIEIYIOLIME ITpaBUIa: MOIJIOLLEe-
HUSI, CBEPTKH, paclIMpPEeHUS U CKIIeuBaHUS. PaccMoTpum
3T NpaBUIa. :

1. Ilpasuno nocaowenusn. JJlaHHOe MpaBUIO ABAACTCH
CIEACTBUEM U3 paclIpeae/iuTeJIbHOro 3aKkoHa. OHO MOXET
OBITh 32MMCAHO B CJICAYIOLIEM BUIE:

X1+ X1 + X1 X%x3 = X).

[IpaBuio pokaspiBaeTca cienyromuM oopasom. ITepe-
MEHHAas X, O0IIAasi TSI BCeX KOHBIOHKLMIT, BBIHOCUTCS 3a
CKOOKH, T. €.

x; +x1x +x0x3 = x1(1 + x5 + x5x3).

[Ipu F = x; + xpx3 nonyyaeM x;(1 + x; + x3x3) =
=xi(1+F).

Bripaxenwue (1 + F) paBHO eAUHULIE U, CIeN0OBaTe/Ib-
HO, MPABUJIO JOKa3aHo. Bua mpaBuia MoXeT ObITh pa3-
JTMYHBIM. BaxXHBIM g9BJSIETCS TO, UTO OAHA KOHBIOHKLIMS
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IIOJDKHA ObITH OOLLEH IPYITION ISl BCeX APYTUX KOHbIOHK-
uui. Hanpumep:

xy + xyz + xyr + xyrs = xy(1 + 7+ r + rs) = xy.

2. Ilpasuno ceepmiu. TTpaBUIIO SIBASIETCS CIEACTBUEM
BTOPOTO paclipefeJUTeIbHOIO 3aKoHa. 3aruch npaBua:

a) x; +Xpx; = x1 + x5

6) X1 + x1x = X1 + x,.

Hoxka3zatenbcTBo. K j1eBoit yacTH BbhlpaxkeHUsI MpUMe-
HSIETCSI BTOPOM pacripeie IMTEIbHBIM 3aKOH, T. €. X XX =
= (x; +X7)(x; + x2).

IlepBasi ckoOka mpaBoii YacTy paBHa eAMHHULE (CM. TO-
XIECTBEHHOE COOTHOIIIEHUE 4), TTO3TOMY X; + X1Xx; = X; +
+ x,. Takke noka3pIBaeTCsl paBEHCTBO X + X1 X; = X] + X;.

3. Ilpasuno pacwupernus. TlpaBUio 3anmUcChIBaeTCsl B
CJIeNyIOllEM BUIE:

XX + X1x3 + X0X3 = X1% + X[X3.
1X2 1X3 2X3 1X2 1X3

IToHsiTHE paciIMpeHUs1 OOBICHAETCS BO3MOXHOCTBIO
IO0aBNEHUS1 K NMpPaBOM YacTU KOHBIOHKLMHU X,Xx3. Cripa-
BEIUTMBOCTh IpaBUJIa JOKa3bIBA€TCS MCKYCCTBEHHBLIM IIpU -
eMoM. KOHBIOHKLIUS X)X3 YMHOXAETCS] Ha TU3bIOHKIIMIO
(x; + X7) = 1, a 3areM nenarTcs NpocThie peobdpasoBa-
Hus, T. €.

XX +X1x3+xx3(x1 +X7) = XX +Xx3+ X1 X0x3 + XX X3 =
= x1%(1 + x3) + Xpx3(1 + x3) = X123 + X1 x3.

4. Ilpasuno ckneusanus. TlpaBUjio cKJIeMBaHUs Oa3u-
pyeTcs Ha TMOHSITUM COCeOHMX KOHBIOHKIMI. CocenHu-
MM Ha3blBalOTCSI KOHBIOHKUMH, OTJAUYaIolMecs Ipeacra-
BJIEHMEM OJIHOI nepeMeHHOMN. HanpuMep, KOHBIOHKIIMU
X1X2X3 1 X1X2X3, X] X3 X3 U X X3 X3 SIBJISIIOTCS IIONIapHO COCell-
HUMHU. B niepBoil nape KOHBIOHKUMM OTJIUYAlOTCS Ipel-
CTaBJICHUEM X,, a BO BTOpoil — mpeacraBieHuem x;. Ilo
5TUM IIEPEMEHHBIM KOHBIOHKIIMU CKJIEUBAIOTCS.
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dopMyJIUpPOBKa IpaBuia: IBE COCEAHHE KOHDBIOHK-
LIMY CKJIEHMBAIOTCSI C 00pa3oBaHUEM ONHOM KOHBIOHKLIMU
MEHBIIETO paHra; ucuesaeT Ta IepeMeHHasl, 1o KOTopoii
KOHBIOHKIIMHU CKJIEUBAIOTCS.

IIpumep: 3amana sornuyeckass ¢yHkuusg B CIH®
F=x%+X%X.

Heo6xonumo ympoctuth (pyHKIMIO. Tak Kak KOHB-
IOHKLIUU (PYHKIIMU COCETHUE U OTIMYAIOTCS MpeCTaBIIe-
HHMEM X, TO IyTeM MX CKJIEMBaHUS MoiydaeM F = X; X3.
CripaBeUIMBOCTD Ipeobpa3oBaHus (CKJIEUBaHUS) HOKa-
3BIBAETCSI BBIHECEHUEM OOLIMX TTEPEMEHHBIX B KOHBIOHK -
LUSIX 32 CKOOKY, T. €.

F=x%5+tX0%5 =550 +X) =X (2.7)

ITpu pemieHNU JOTMYECKUX 3a7a4 CIEAYET CTPOTO CO-
OI01aTh MOPSIAOK BBITOJTHEHMS JIOTUYECKUX OMepanuid,
COIJIACHO UX IIPUOPUTETY:

1. uHBepcuUs

2. KOHBIOHKIUS

3. TU3BIOHKLHS

4. paBHO3HAYHOCTb.

TunoBble 3agaun No npeoopa3soBaHnIO
nornvyecknx PpyHkUnin

3amauyu mo IpeoOpa3zoBAHUIO JIOTMYECKUX (DyHKUMA
BechMa pa3Ho0Opa3Hbl. OQHAKO UX MOXHO ITOAPA3ACINTh
Ha CJieIyIoLIMe TUIIOBbIE TPYIIBI:
e VYrpolueHue JOru4eckux (byHKUUN, 3adaHHBIX pa3-
JIMYHBIM 00pa3oM;
ITocTpoeHue TaGaUIL UICTUHHOCTH (PYHKIIMA;
BrryucieHmne 3HaYEHUS TOTMYECKOTO BhIpaXKeHUSI IS
3alaHHOTO Habopa 3HaYECHUI NTepeMEHHBIX;
e OrmpeneneHne TOXIECTBEHHOCTH JOTMYECKHUX (DYHK-
LML,
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Ynpouenue rocuneckux pyuxuuil, 3a0annvix paziunHsIm
obpaszom
1. ®dyHk1usg 3agaHa B Npou3BoOJILHOM hopMe.

IIpumep 1. YnpocTuTh IOrMuecKkyo GpyHKUHMIO, 3a1aH~
HYIO BBIpaKeHUEM

F=x+y+2(x+y+2).

a) [Tpusenenue pynxkuuu x JHD nyrem ncnonb3oBa-
HUs 3aKOHOB M MpaBU, T. €. F = (x +y+ )(x+y+2z) =
=(x+y+2-(xy-)=x-Xy-2+x-y-y-72+x-y-Z

0) BrluepkyBaHue KOHBIOHKIIMA, paBHBIX HYJIIO.

Konblonkuusga x-y-y-7 = X-y-Z, KOHbIOHKUMU X- XY - Z,
Z XY -Z paBHbI HYJIIO, [TIO3TOMY ITOJIy4aeM yIIpOILEHHYIO
¢yHKuMIW0O F=X -y 2.

IpuMep 2. YOpocTUThb JOrMUECKYIO (PYHKUMIO, 3alaH-
HYIO BhIpaXXeHUEM

F=(+x+x5 x) (% +X%).

a) IlpumeHeHne 3aKOHa OTPULIAHUS C LEJIbIO TOCTe-
nytoniero nepexoaa k IH®, T. e.

F = (x;+x+X3+X7) (%2) X3 = (X +2x +2x3+X7) (X1 X,x3).
6) AHaIM3 NPOMEXYTOYHOTO pe3ysbTaTa. YCTaHa-
BJIMBaEM, YTO TlepBasl CKOGKa paBHa eIMHUIE, TaK KaK
Cat+x) =1un(q+x+x+x3) = (+f)=1,rne
f =x; + x3.
OKOHYATeIBHO NoNydaeM F = X;X)X3.

IIpumep 3. YIpocTUTh Jiornueckyro (pyHKUM0, 3a0aH-
HY10 BbIpaXXeHUEM

F= (F+7) (x+ 7).
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a) YnpouleHre PYHKUUHM MYTEM UCIIOJb30BaHUA 3a-
KOHA OTPULIAHUS U IIEPEMHOXEHHST CKOOOK

=X +y+x+x+y+g=F+y+x+y+z) =
=0+xy+x7+xy+0+yz+xz+yz+0.

6) [IpuMeHeHue npaBuia pacIIMpeHHUs:
— M3 IpyINEl KOHBIOHKIUI Xy + X7 + yz UCKITI04YaeM

Yz;

— W3 IPYIIIbI KOHBIOHKUUH Xy + XZ + ¥ - T UCKITIOYaEM
xZ;

— M3 IPYIINbI KOHBIOHKUUHN Xy + Y 7 + XZ UCKITIOYAEM
X-y. :

OxoHyaTesibHO nonyyaeM F = xy +y -7 +Xz.

ITokaxeM, 4TO eciu NMPUMEHSTh APYTYIO MOC/eq0Ba-
TEJIbHOCTb MCKJIIOYEHHMS JUILHUX KOHBIOHKUMA, MOXHO
MOJIYYUTh ApYroil BUA (pyHKIUHU, KOTOpasi HE MOANAETCSA
HaJibHEeHIIEeMY YIPOILEHUIO.

IIpuMeHsieM npaBUJIO pacIlMpPEeHUS B CICAYIOLLIECH 0~
CJIeJOBaTEIbHOCTH: '

— U3 [PYIIBI KOHBIOHKUMIA XZ + X -y + Y- T UCKITIOYaeM
7% |

— U3 IPyIIbl KOHBIOHKIUHI Xy + XZ + yZ UCKIII0YaeM
YZ.

B pesynbrate nonyuaeM F = xy + x7 + Xy + xz.

DTa QYHKLMS [0 paCCMOTPEHHBIM MPABUIaM U 3aKO-
HaM YITPOILEHHUIO HE MOINAETCS.

3aMeTuM, 4YTO €CIM UMEETCSI HECKOJIBKO (POpM ONHOM
(bYyHKLIUY, HE MOAJAIIIMXCS JaJbHEUIINM YIIPOILICHHSM,
TO OHM Ha3bIBAIOTCSI TYIIMKOBBIMU. OHA U3 HUX SIBJISIETCS
MUHUMAJIBHOM.

II. ®yHkiusa 3agaHa Tadbarueit UICTUHHOCTU.

[Tpumep 4. Ynpoctuts pyHkumo F(x;, x», X3), paBHYIO
eAUHMLIe Ha Habopax 3, 5,6,7 (011, 101, 110, 111).
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a) IlocTpoeHue TabauIIBI UCTUHHOCTH (cxeMa 20a).

B nepBbIX Tpex cToI01aX 32N ChIBAIOTCS BO3MOXHbIE
Habopbl. B cton6ue F Ha Ha6opax 011, 101, 110 u 111
MPOCTABJISIIOTCSI €IMHUIIBI; Ha OCTaJIbHbIX Habopax Ipo-
CTaBJISIIOTCSI HYJIU.

6) 3anuck pyHkuuu B CIIH® (cM. npaBUIIO 3aIUCH).

Ha6opam 011,101,110, 111 cOOTBETCTBYIOT KOHBIOHK-
LU X[ X2X3, X1 X3X3, X1 X2 X3, X1 X2 X3, TO9TOMY DYHKUMS OyneT
3anucaHa B CJIeyIolIeM BUIE:

F = X1xx3 + x150x3 + X10X3 + X1 XX3.

B) Ynpouenue ¢pyHkuuu. yHKUNH, 3arIMCaHHbIE B
CIH®, nepBoHavYa/IbHO YIIPOLIAIOTCS 1O MPaBUITY CKJIe-
nBaHMS. 3aTeM MPUMEHSIIOTCSI IpyTue MpaBuja U TOXIe-
CTBEHHBIE COOTHOILIEHHUSI.

B naHHo# ¢pyHKIIMM NepBble TP KOHBIOHKLMH SIBJISI-
I0TCSI COCETHUMU C 4eTBepTOii. DYHKIIMST HE UBMEHUTCS,
€CJIM K Heli moAanucaTh ellle 1Be KOHBIOHKLIMH X XpX3, T. €.

F = Xixpx3 + X133 + x1X5X3 + X100X3 + X103 + X1 %X3.

ITocne ckieuBaHusl Map COCENHUX KOHBIOHKUMH
OKOHYAaTeJIbHO NMOJIYyIuM F = xx3 + X1 + X1 X3.

MoXHO ObLIO HE NMOAIMCHIBATh KOHBIOHKIIMIO X;X)X3,
a [IPOCTO CKJIEUTh [1OOYEPEIHO TPU NE€PBbIE KOHBIOHKIIUHA
C YETBEPTOM KOHBIOHKIIUEH.

ITocmpoenue mabauy ucmunnocmu ynxyui

IMpumep 5. IMoctpouts TaGAMLYy MCTUHHOCTH (DYHKLIMHU:
F= X)Xy + X1X3.

a) 3anuch 3agaHHoi ¢pyHkuuu B CITH®D.

JanHas ¢pyHKUMS 3aBUCUT OT TPEX MEPEMEHHBIX U 3a-
nmucaHa B IH®. [Ina 3anucu ¢pyuxkuuu B CAH® nepnas
KOHDBIOHKIIMSI YMHOXaeTcsl Ha BblpaxeHue (x3 +X3) = 1,
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a BTopasi — Ha BhIpaxeHue (x, + X;) = 1. B ckoOkax uc-
MOJIB3YIOTCS T€ TEPEMEHHbIE MU UX OTPULAHUS, KOTOPHIE
OTCYTCTBYIOT B KOHBIOHKLIMSIX:

F=x13003 33) + X300 +X3) =
= X1X0X3 T X120X5 + X1XX3 + X X0X3.

6) OnpeneneHue HAGOPOB, HA KOTOPBIX QYHKUHUS TIPU-
HUMaeT eAUHUYHOE 3HAaYEHUE.

Tak kak mo npaBuiy 3anucy KoHbIoOHKUMW B CAHOD
eaMHKLE B HAbope COOTBETCTBYET MTepeMEHHas, a HyJIlo —
€€ OTpULlaHMe, TO KOHBIOHKUMAM X[X2X3, X[XX3, X|X3X3,
X[ X;X3 COOTBETCTBYIOT Hadops! 111, 110, 011, 001, 1. e. 7,
6,3, 1.

B) HernocpencrBeHHOE NOCTpoeHUE TabJIULIbI.

B cTon6ue FTabaunsl (cM. cxemy 206) HaHabopax 111,
110, 011, 001 mpocTaBisAIOTCS €AUHULBI, @ HA OCTaJIbHBIX
Habopax CTaBsITCS HYJIU.

Boiuucaenue 3navenun a1oeunecko2o 6bipaxcenus 64 3a-
dannozo Habopa 3Hauenuil nepemeHHbIX

711 BBIYMCIEHMSI 3HAUEHU ST JIOTUYECKOTO BBIPaXKEHUS
Ha 3alaHHOM Habope 3HaUeHU 1 TIEpEMEHHBIX MOXHO IIpU-
MEHSITh Ba criocoba: ucnoynb3zoBanue CAH® u cnocob
MOJCTAaHOBKHU. PacCMOTpUM IEPBBINA U3 HUX.

Ilpumep 6. BEIUMCIUTL 3HAUEHUE JIOTUYECKOTO BhIpa-
XeHus1 V =y.z+xynpux =1,y =1,z=0,T. e. Ha
Ha6ope 6, unu 110.

a) [Monyyenne CAAH® 3aganHoM pyHKUMHU (CM. BBHLIC
npumep 4):

V=y2x+X)+xy(z+t27)=x-y-7+X-y-2+xyz+x-y-Z.

IMocne MckIOYeHNs MOBTOPSIOLIENCS KOHDIOHKIIMU
nonyyaeM V =x.y5.7+x-y3-72+x-y-z.
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6) OnpeneneHue 3HaUYeHUS BhIpaXeHUS.

Boipaxenue V npuHMUMaeT e€IMHUYHOE 3HAYEHUE
TOJIbKO Ha Habopax 100,000u 101, wuim 4, 0, 5 Tak Kak 3amaH
Habop 6, TO JIOTHYECKOE BhIpAaKEHHE IPUHUMAET HYJIEBOE
3HayeHue (V = 0).

BTOopoii criocob He Hy>kKAAeTCA B OCOOBIX IMOSICHEHUSIX.
Ilpu 3agaHHBIX 3HaUYeHUsAX X = 1, y = 1 1 7z = 0 uMeeM
y =0, 7= 1. IloacraBaseM 3T4 3HAaYCHUS B BEIpaXeHHE U
noayyaeM V=0-1+1-0=0+0=0.

B ciyyae BbluMciieHMs 3HAYEHMI CIOXHBIX JIOTHYe-
CKMX BbIpaXXeHU i BTOPOii CIIOCO0 HE UCKITIOYAET OLLIMOOK.

Onpedeaenue moxcoecmeeHHOCMU A02UHECKUX PYHKYUL

ToxmecTBeHHBIMU SIBJSIOTCS T€ JOTHYeckKue (hyHK-
LIMU, KOTopble uMeloT ogquHakoBble CIIH®, T. e. onuHa-
KOBbI€ TaOJUILIBI UCTUHHOCTU. [loaToMy mpu omnpenene-
HUU TOXJIECTBEHHOCTH JUISI JIOTUYECKUX (PYHKIIUIT JOJIK-
HbI OBITH TOCTPOEHBI TAOIUI[BI UCTUHHOCTH WJTH MTOJTYYEHbI
COH®. Taonuusl unu CIAH® cpaBHUBAIOTCS U IeNaeTCS
BBIBOJI O TOXIECTBEHHOCTU (DYHKIIMIA.

[IpuMep 7. IIpoBepUTh TOXIECCTBEHHOCTD JTOTMYECKUX
(DYyHKLMIA:
F = (xx; + xx3) (X1 + X03 + X1x3) ;
S =X (X1x; + x133);
P = x(X1x3 + x1X3).
a) YopoueHue pyHkuuu F.

[TprMeHsIEM 3aKOH OTPULIAHMS M IEPEMHOXaeM CKOO-
KM, T. €.

F = (xx +xx3) (G + x2) (3 T X3) +X1x3) =
= (X% +0x3) (X1 - X + 0+ X - X3 H 00X, T XX

Bo BTOpOii CKOOKE KOHBIOHKIIMHU X| - X3 U X7 X3 CKIJIEUBA-
I0TCH, TTO3TOMY NosTydaeM F = (XX +x,x3) (X +X] X3 +x2X3).
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IlepeMenHas X] nmorjoniaeT KOHbIOHKIHUIO Xj X;, UTO
naer
F = (x1x + x03) (%) + x0%3),

1501041
F=0+ X1 X2X3 + X1XX3 +0.

®yukuus F okaszanack 3anucanHoii B CJIH®, Tak kak
COIEPKUT KOHBIOHKIIMY ONMHAKOBOTIO paHra M B HUX BXO-
ISIT BCe TIEpeMEHHBIE, OT KOTOPBIX OHA 3aBUCHT.

6) IlpeoOpazoBaHue GyHKUIUM [ .

S =X(Xx3 + x133) = X1 Xx3 X% X3.

®ynkius f Takxe 3anucana B CAHO.

Taxk xak CAH® ¢pyHkumii F v f He coBNagaloT, TO OHU
HE SBJISIOTCS TOXAECTBEHHBIMU.

B) [IpeoOpazoBanue ¢pyHkuuu P.

P = x(X1x3 + x1X3) = X103 + X1 XX3.

IHonyyena CAH® ¢pyuxknuu P.
®yuxkuum F u P aBASIOTCS TOXIECTBEHHBIMH, TaK KaK
umelot onuHakoBbie CIH®.

ITpumep 8. IIpoBepUTh TOXAECTBEHHOCTh JOFMUYECKHUX
GYHKUMA

F = (Xixy + x2x3) (3 +X1x3 + X5X3) M f(x1,%2,X3),

KOTOpasi IpMHUMaeT eIMHUYHbLIE 3HAUeHUsI Ha Habopax
2,3.

a) YopouteHue ¢pyHkuuu F.

[IpuMeHsieTcsl 3aKOH OTpULIAHUS

F = (X1 + x0x3) (13 + X1x3 + X3 + X3).

Bo BTOpOit cCKOOKE IepeMeHHast X; MOIIOLIAeT KOHb-
IOHKIIMIO XX, , YTO IIPUBOAMT K CJIETYIOLIEMY Pe3yIbTaTy:

F = (X1xy + xp03) (%123 + X3 + X3).
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Bo BTOpOI1 CKOOKE UCMOTB3YETCS MPABUIIO CBEPTKU U
3aTeM CKOOKH MepeMHOXAIOTC:

F=(Xx +xx3) (1 + 3% +X3) =
= X1X + X1xX3 +5ch25§+0+0+0=
= X1X T X1xx3 + X0X3 = XX (1 + X3 +X3) = X1x;,.

0) INonyyenne CAHD pyukunu F.
F = X1x(x3 + X3) = X1x0%3 + X%%3.

B) INTonyuenue CAH® pyukuum f.

Tak Kak pyHKUMS f IpUHUMAET eQUHUYHBIE 3HAYe-
HUS Ha Habopax 2 u 3, To ee CAH®D Gynetr uMeTh BUI
S = X10X3 + X1x0x;3. _

®ynkuuu F u f umerot onnHakoBble CIH®, cneno-
BaTeJIbHO, OHU TOXIECTBEHHBI.

IIpumep 9. IIpoBepUTh TOXIECTBEHHOCTD JJOTMYECKUX
bynkumit: F = (X +y +2)(x +y + 2) uf(x1, x2, x3).

DyHKIMS f MMeeT CIISAYIONIYI0 MUHUMAIBHYIO (GOpMY
f=xy+yz+xz.

a) YnpoiueHue GyHkuuu F.

— MepeMHOXEeHHUEe CKOOOK:

F = (X+y+2)(x+y+2) = 0+xy+x7+XJ+0+y 7+Xg+yz+0;

— MCKJIIOYEHME JIMIITHEN KOHBIOHKIINHU Y7 U3 TPYIIILI
XZ+Xx-y+yz;

— UCKJIIOYEHME JIMIIHEN KOHBIOHKIIMM yZ U3 TPYIIIbI
xy +XxXz+yz.

B pesyabrate noiaydyaem F = xy + x7 + Xy + Xy.

YnpouleHHas ¢dopMa GyHKUMM F M MUHUMAaJIbHAs
¢dopMa pyHKuMHU f He coBnagaioT. OQHAKO 3TO HE 3Ha-
YUT, 4TO (PYHKILIMU HE TOXAECTBEHHBI. 1151 OKOHYaTe/Nb-
HOTro BbIBOAA HYXXHO noydyuth CIH® obeux pyHKIHIA.
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6) [Monyyenue CAH® ¢pynkuuu F.

F=xy+x7+xy+xz=
=x(z+2)+x2(y+yY) +XP(z+2) +xz(y +y) =
= xyz + xy7 + xy7 + xJ7+ Xz + X7 + Xpz + Xyz.

ITocne ynaneHus MOBTOPSIIOLIMXCST KOHBIOHKLIMIT 1O-
nyyaeM F = xyz + xy7 + xyZ7 +Xy7 + Xyz + Xyz.
B) [Tonyuenne CAH® ¢pynkuun f:

[=xy+y7+X=xp(z+2) +yJx+X) +Xz(y +3) =
=xyz+xy7 + xyT+Xy7 +Xyz +Xyz.

@Oyukuun F u f umerot onnHakosBbie CJIH® v npunu-
MaloT eIMHUYHbIE 3HAYEHUsI Ha OJHUX U TeX Xe Habopax
0,1, 3,4, 6, 7. DT (pyHKUMY TOXAECTBEHHBI. Tak Kak
MUHUMAaJIbHBIE (popMBI PYHKIMIT HE COBIIANAIOT, TO MOX-
HO cesaTh BbIBOM, UTO I ¢GyHKUUM F Opuia ronydyeHa
TyIUKoBas hopma.

3agaum Ang CaMoCTOSTENbHOIrO pelueHns

3adaua. TlocTpouTh TAOAUIY MCTUHHOCTU JIOTUYE-
CKOW (hyHKUIMU TpeX MepeMeHHbIX F(x;, X;, X3) 1 onpene-
JINTh HOMEpPa HaOOpPOB, Ha KOTOPbIX (hyHKI1IUs paBHa 0.
l.xl -R}E%—xl * Xy + X3
2.X1 X% X3+ X% - X3
3. X2 X3V X - X3 X3
4.X1- % VX3- X5 VX X3
5.X1-x3VX - X3V XX,
6.1 - GVX -HVX X3
7. -G VX - X3V X X3
8.X1 - VX X% VX X3
9.X- VX - x3VX X3
' lO.Xz “X3VX] X VXx3-X]
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11.x, - Xx3VX; - x3 VX - X
12.X - X% VX - X3 VX[ - X3
13.x53VX - VX - X

14.x, - 3 VX - X3V Xy - X3

3adaua. IlomyuuTs KpaTyaitiiyio ¢opMy 3alTHCH JIOTHU -
yecKoi QYHKIIMU TpexX mepeMeHHBIX F(x, X, X3)
15.X - VX - X3V Xy - X3
16.X1 - VX - X3
17. (%2 - X3 VX1 - X3) - (X1 - X VX3 - X1 V X3 - X3)
18.(X3-x1VX3-x) (X1 X VX, - X3V X5 X3)
19.(x3-x51VX3-%)-(x1 - % VX - X3V X - X3)
20. (x2-x; VX2 - X3} (X1 - X2 V Xp - X3V X3 - X1)
21.(x1 - VX - X3) - (XL X VX1 - X3V X - X3)
22. (X3 - X, VX3-X) - (X - X V X1 - X3V X - X3)
23. (X X2 VXy - X3) - (XL - X3V X1 - X V X - X3)
24. (X3 X1 VX3-X) - (X1 - X VX - X3V X5 - X3)
25. (%3 x VX2 - X3) - (X1 - X3V X2 - X3V Xy - X3)




YacTb TpeTba
AnroputmMmnsauuna v Ha4yana

nporpaMmMupoBaHuUs

OCHOBbI afiropuTMN3aumnmn

BBepeHune

Bocxuiasicb BO3MOXHOCTSIMU KOMITbIOTEpPA pEIaTh
paszHooOpasHble 3a0auyd U MOJEIUPOBaTh Ha 9KpaHe AuC-
Iiesi peajgbHble MPOLIECChl, MBIl YacTO 3a0bIBa€M O TOM,
y10 DBM BCEro Inilb BHIOIHSIET IPOrpaMMYy, COCTaBJICH-
Hy10 yesioBekKoM. IloaToMy ISl ycnenmrHoro npuMeHeHUs
B IIPaKTUYECKOM ESITeIbHOCTU KOMITBIOTEPHOM TEXHUKHU,
TIOMMMO OOLIMX 3HAHUIl O MPUHLMUIAX ee paboThl, Tpe-
OyeTcsl YMETh CTPOUTh COOCTBEHHBIE AJITOPUTMBI U COCTa-
BJISITh IIPOTPaMMbI [IJIS1 pelIeHWsI BO3HUKAIOIIUX 3a/1ay4.

OCBOUTH OCHOBBI AJITOPUTMHU3AIIUN U TTPOIrPAMMUPO-
BaHUS1, IPUEMbI M METOIbI peILICHUSI TUITOBLIX 33114, Mpe-
IYCMOTPEHHBIE ISl BHIMYCKHUKOB CPEAHUX YUEOHBIX 3a-
BeAeHUIl nmporpaMmoii Kypca «OCHOBBI MH(pOPMaTUKU U
BBIYMCIUTENIbHOM TEXHUKM», BaM MOMOXeT faHHasl YacTh
HaCTOSIIIEro Nocoous.

ITpennaraeMble B nTaHHOM YaCTH METOAMYECKHE PEKO-
MEHIALlM1 UMEIOT CJIEAYIONIYIO CTPYKTYpY. B riepBom pas-
JleJie U3JI0KEHbl OCHOBHBIE ITOHSTUS, TPEOOBaHUS U METO-
IMYECKUE OCHOBBI COCTaBJICHUS aJITOPUTMOB M IPOTPaMM,
clieyrolye YeTblpe pasjea MocBsIeHbl OCHOBaM IpaK-
TUYECKOIO IIporpaMMupoBaHusi. B kayectse sA3biKa npo-
IpPaMMUPOBAHUS, WTIOCTPUPYIOLETO HPUEMB! M METO/IBI
COCTaBJIeHHUsl MporpaMm, BbliOpaH s3biK Basic. I1puunHbl
JJaHHOTO BhIOOpa NoapoOHO U3oxeHbl fanee. [peanona-
raeTcs, 4yTo cofiepkaHue maTepuaia rnocodust 6yaer no-
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CTYITHO Jaxe TeM, KTO ellie He 3HaeT JaHHOTO S3bIKa Ipo-
rpaMMHUPOBaHMUS.

Paznen «Havana nporpamMmMupoBaHusI Ha si3bike Basic»
MOCBSILLIEH OCBOEHUIO OCHOBHBIX 3JIEMEHTOB SI3bIKA U €0
NMPUMEHEHHUIO NPU MPOrpaMMUPOBAHUM 0a30BBIX AJrO-
PUTMHUYECKUX KOHCTPYKLIMIA; B 3TOM pasfielie B KauyecTBe
00BEKTOB aJITOPUTMA BBICTYIAIOT MPOCThIE NMEPEMEHHBIE
1 KoHCcTaHThl. Paznen «MaccuBbl» 3HAKOMHUT CO CTPYK-
TYpPUPOBaHHbLIMU TUIAMM JAHHBIX — OJHOMEPHBIMM W
MHOrOMepHBIMU MaccuBaMu. B caMocTosiTeIbHBIIM pa3aes
BbIHECEHO PaCCMOTPEHUE TEXHUKHU pabOThl C CUMBOJIBHBI -
MU TUIIAMM JAHHBIX — CTPOKaMM. DTU pa3eJibl COAEPXKAT
OoJIbIIOE KOJMYECTBO 3a1ay, JAEMOHCTPUPYIOIIMX KakK
HCTIOJIb30BaHUE 2JIEMEHTOB sI3blka Basic, Tak M obiue
IPUHLIMIBI COCTaBieHUs TporpaMM. [Tpumepsl mporpaMm
IIPUBOISITCS B [TOPSIIKE YCIOXHEHUS; 3aJa4i O0BEAMHEHbI
B I'pYyIIIbl B 3aBUCUMOCTH OT TOTO, KaKMe TUIIOBbIE aJIro-
PUTMBI MOJIOXEHBI B OCHOBY MX peuieHus. [IporpaMmbl
CHaOXeHbI MOJAPOOHBIMU TTOSICHEHUSIMU. Bo u3zbexaHue
MTOBTOPOB B OT/ICJIBHBIX CJIYYasiX JAIOTCSI CChUIKM Ha 3a1a-
4y, paCCMOTPEHHBIE paHee.

B paznene «HedbopmanuzoBaHHbIE 3ada4n» TOKa3aHbI
OCHOBHBIE MPAaKTUYECKHE METOABI U MPUEMBI pa3paboT-
KM TIpOrpaMM ISl pellieHus 6ojiee cloXHBIX 3agad. Co-
CTaBJieHHe MOAOOHBIX ITporpaMM TpebyeT He TOJIbKO 3Ha-
HUA SI3bIKA IPOrpaMMMPOBAaHUS U YMEHUS UCIIOIb30BaTh
TUMOBbIE AITOPUTMBI, HO TaKXe IpelriojlaraeT TBOpYe-
CKMI1 ITOAXOM K peLIEHUIO, IIOCKOJIBKY LI€JIbIO pa3paboTuu -
Ka SIBJISIETCSI CO3JaHue HecTaHAapTHoro ajiroputMa. Cie-
LyeT OTMETUTD, YTO peasibHbIe 3a1la4 UMEHHO TaKkoBbl. B
9TOM XK€ pasjiesie NepeyrcieHbl TpeOOBaHMSI, TIPEIbSIBIS-
eMble K 0(pOpMJIEHUIO TEKCTa ITIPOrpaMM.

N3yyath aIropuTMH3a11IO ¥ IPOTpaMMUPOBAHUE BbI-
YUCIUTETBbHOTO Mpolecca PeKOMEHIYeTCs MOoCIeq0Ba-
TesibHO. [1pu 5TOM BechbMa MoJIE3HBIM OyIeT TaKOH MpUeM:
O3HAKOMUBILMChH C TEOPETHUYECKON yacThio maparpada,
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MOCTapaiTeCh CAaMOCTOSTENLHO PEUIUTE TIpe/ljlaraeMyio B

KauyecTBe TpuMepa 3aiaqy, a 3aTeM CpaBHUTE MOJYYEHHOE

pellieHue C U3JT0XEHHBIM B Iocobuu. He oropuyaiitecs,

€CJIM OHO OKa3aJIoCh HE€ COBCEM IIpaBUJIBHBIM, a yCTa-

HOBUTE MPUYMHY OIIMOKM MJIM HECOOTBETCTBUS Balliero

pelIeH U MPEIUIOKEHHOMY.

CaMocTosTeIbHOE pellieHHEe 3a1a4d — eIMHCTBEHHbIM
Croco0 He TOJBKO OCBOUTH IPUEMBI aJITOPUTMUALMUUA U
TIpOrpaMMUPOBaHMS, HO M Pa3BUTh AJITOPUTMHUYECKOE MbI-
uuieHue. JJormoJHUTEeIbHbIE 33Jayy IS CAMOCTOSITEIbHO-
o pelleHus IIPUBEACHBI B COOTBETCTBYIOLIEM pas3elie.

HeckoJbKo ¢J10B 00 UCITOJIb30BaHUM KOMITBIOTEPA ITPU
OCBOEHMU Marepuaja JaHHOI yactu mocoousi. Koneu-
HO, HAy4yuThCs MpPOrpaMMUpOBATh IO-HacToslIeMy Oe3
KOMIIBIOTEPA TOCTATOYHO CJI0XKHO. COCTaBJIeHUE XK€ PO~
rpaMM Ha KOMIIbIOTEPE MPEACTABISICTCS MHOTUM 3HAUHU-
TEJILHO 60Jiee MPOCTBHIM AEJIOM, TaK KaK JaHHBIA MOAXOH
TIO3BOJISET:

e aBTOMAaTHUYECKM HaxOIMUTh B BBEIACHHOU MporpaMme
CUHTaKCUYECKHE OLITUOKM;

e OBICTPO U JIETKO MPOTECTUPOBATH IpOrpaMMy U BbI-
SIBUTH OOJIBIUIMHCTBO aJITOPUTMUYECKHUX OLLIMOOK;

e  HE TOJIBKO IMOHSThH, HO U [IOYYBCTBOBAaTh, KaK paboTaeT
TOT WJIXA UHOM aJITOPUTM;

e IIpeBpaTUTh IpOlIeCC MPOrpaMMMpPOBaHUSI B BeChbMa
YBJIEKATEJILHOE 3aHSTHE, KOTAa pa3paboTuuK Ipo-
rpaMMBbI Cpa3y BUAUT pe3yJibTaT CBOEH paboThlI.
OHaKo B 3TOM MOAXO/I€ MPUCYTCTBYIOT M OTPULIATEb-

Hble MOMEHTHI. TOT, KTO MPUBBIK COCTAaBJISITh IIPOrPaMMBbi

TOJIBKO C ITOMOIIBIO KOMITBIOTEPA, YaCTO OKa3bIBACTCSI HE -

CITOCOOHBIM pacIiO3HaTh JIOTMYECKME OLIUOKY B COOCTBEH-

HOM aJIrOpUTME. A Bellb KOMIIbIOTEp HE BCEraa ecTh IO

pykoii. Kpome Toro, He mpoayMaHHas 3apaHee, «poxXaaro-

1asicsl ¢ KjaBuaTypbl» IporpaMma CIUIOLIb U PSIAOM OKa-
3BIBaETCSI CYMOYpHOU U HepallMOHaJIbHOM. [ToaToMy npu

OCBOEHUU MaTepuasa JaHHOU 4acTu IMTOCOOHS CTOUT ITpHU-
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IEPXHBAThCS «30JIOTOM cepellHbi». TONILKO B TOM Cly-
yae, KOrja cocTaBjieHHble BaMu Ha Gymare mporpamMMbl
6€301111060YHO paboTalOT NPU BBEICHUH UX B KOMITbIOTED,
MOXHO CUMTATh, YTO YCIIEX B JeJIe OCBOECHUSI aJITOPUTMU3A-
LMK U IPOrpaMMUPOBaHHs ZOCTUTHYT MoJHOCThIO. [TycTh
3TO 1 OyzeT Wid Bac OCHOBHBIM KpUTEpUEM IIPU OLIEHKE
YPOBHS COGCTBEHHBIX HAaBBIKOB.

Anroputm u ero cBoiicTBa

OcBoeHUe AITOPUTMU3ALAU TPOTPAaMMUPOBAaHUS HE-
00x0aMMO Ui pellieHUs] MHPOPMaIlMOHHBIX 3a/1ay, K KO-
TOPLIM OTHOCSITCS 3aia4l, CBSI3aHHbIE C MOAEIMPOBAaHU-
€M pa3JIMyYHbIX ABJICHUMN U MIPOLIECCOB, aHAIU30M pe3YJib-
TaTOB 9KCIIEPUMEHTA, KONUPOBAHUEM U IEKOAMPOBAaHUEM
MHPopMalnH, pa3paboTKO A ITOPUTMOB PELICHUS MaTe-
MaTUYECKUX M UHBIX 3a[1a4, BbITIOJTHEHNEM BbIYMCIICHHUIH,
TIOMCKOM HYXHOU MHGpOpMaLU U T. 1.

Jnst ycnemHoro peueHus: THPOPMalMOHHBIX 3a1ay
HEOOXONMMO ITOHUMATh, YTO TAKOE MOJIEJIb BOOOILIE U KOM-
IbIOTEpHAasi MOJENb B YACTHOCTH, KaK OCYILECTBIISIOTCS
dopmanuzaius 3agaun U MOJeJIMpPOBaHUE, a TAKXKe Bia-
IIETh SI3bIKOM MPOrpaMMUPOBAHMSI, TIOCKOJIBKY COCTaBJIE-
HHUE IpOrpaMMbl — BaXXHEHUIMWHA 3Tan pelieHus: nH¢pop-
MallMOHHOM 3a1ayu.

ITo Mepe pa3BUTHSI BBIYMCIUTENBHON TEXHUKH M
YCJIOXXHEHHUST pellaeMbIX ¢ TOMOIUBI KOMIbIOTEpa 3a-
a4 COBEPILIEHCTBYETCSI U TEXHOJIOTUSI TporpaMMH1poBa-
Hus. Ha kaxnom artane popMupyeTcsi HOBbIM MOIXOd K
HaIMcaHul1o rporpamm. IIpu 5TOM HOBBIE METOIbI HE OT-
PULIAIOT CBOMIX MIPEeAIIECTBEHHUKOB: BLIOOP TOIX0M2a K pe-
WEHUIO 3a/1a4U OIpENEIIETCS CTENEHBIO €€ CAOXHOCTH.
MOXHO BBIIEIUTH TPY IPUHLUITMATEHO Pa3HbIX MOAX0a.

1. Arcopummuueckoe (onepayiuorHoe) npoepammuposa-
Hue — TIOAXOIH, IIpU KOTOPOM IMporpamMma IpeacTaBisier
c000i1 enuHOe 1EeN0e; CTPYKTYPHBIMU €IUHULIAMU TPO-
rpaMMBbl SIBJISIIOTCSI ONIEPAaTCphl U OllepaTOpPHbIE OJOKH,
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HCIIONHAEMEBIE KOMITBIOTEpPOM OIUH 3a ApyruM. Ilomo6-
HBIIl TOAXOI MPUMEHUM ISl COCTAaBJICHUSI HEOOJBIINX
MPOTrpaMM IIPOCTOU CTPYKTYpbl. MOXeET ObITH peajIM30BaH
B JIIOOOM $I3bIK€ MPOrpaMMHUpPOBAHMSA, B YACTHOCTH, B
acceMoOiepe.

2. CmpykmypHoe npoepammuposaHue TIpeariojgaract
pa3bueHue 3aiayd Ha MOA3aJayM, Kaxzaas U3 KOTOPHIX
MOXET OBbITh pellieHa OTAEJIbHO. B COOTBETCTBUM C ITUM
nporpaMma JejauTcsi Ha TO4HO 0OOO3HAYEeHHbIE aBTOHOM-
HbIE NOAINpOrpaMMbl (MOOYJIM), UCHIOJHSIEMBIC IO Mepe
HeobxonuMocTh. CTpYKTYPHBIMM €IVMHUIIAMUA MpOrpam-
MBI SIBJISIIOTCS TIOATIPOrpaMMBbl. OTOT MOAXOHA MONAEPXU-
BaeTCs OOJBIIMHCTBOM COBPEMEHHBIX SI3bIKOB BBICOKOTO
YPOBHS O0OlIero Ha3HayeHus, B ToM uucie u QBasic, u
BIIOJIHE TIPUTOMEH I peUIeHUs 3aa4y CpeaHe CTeIeHU
CJIOXXHOCTH.

3. Ob6sexmHo-0OpueHMUpPOBAHHOE NPOSPAMMUPOBAHLYE
aKKyMYJIHUpYeT JYYIINe UIeU CTPYKTYPHOIrO IporpaMMH-
pOBaHMs, ‘coYeTass UX C KOHIEMUMAMH WHKAIICYISIUH,
HaceoBaHus M nonuMopdusMa. [JaHHass TEeXHOJOTHS
npearoiaraeT MOCTPOeHUE MOIEIU OOBEKTa pealbHOro
mupa. JIns onucanus MoJieu IIporpaMMHCT CO3JaeT 0CO-
ObIe TUTIBI JaHHBIX — Kjaacchl. Kinacc o0beanHsIeT Habop
CBOMCTB ceMeNCTBa ONHOTHUITHBIX OOBEKTOB M METOIBI
JUISL pabOTBI C 3TUMU CBOMCTBAMU, OIUCKHIBAS MTOBEIACHUE
00beKTa YKa3aHHOro THUIa. MeXaHM3M MHKAaTCYIsIIUM
obecneynBaeT 3TO 00beAMHEHHME U 3alUIIAeT «BHYTPEH-
HUiI MUp» OOBEKTa OT BHEIIHEro BMellaTesbcTBa. Me-
XaHKM3M HacJieIOBaHUS IMO3BOJIsSIET (POPMUPOBATH HOBBIE,
0oJiee CIOXHBIE KJIacChl HA OCHOBE YK€ CYLLIECTBYIOIIHUX,
TOJIIE PXKMBast KOHLEIAIO HepapXuu KiaccoB. ITonrumop-
¢u3M JaeT BO3MOXHOCTb MCHOJIB30BaTh OJHOUMEHHBIE
METOAbI IS BBIITOJHEHHUS TTOHOOHBIX IO CYTH JCUCTBUM
MPUMEHUTEIBLHO K 00bEKTaM Pa3HbIX KJIACCOB. DTOT MO~
XOJI TOJOXeH B ocHOBY si3blkoB C++, Smalltalk, Turbo
Pascal (HauuHast ¢ Bepcuu 5.5), Visual Basic, VBA u np.
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EcTtecTBeHHBII MyTh OCBOSHUS MaTepuaja — OT Mpo-
CTOTO K CJIOXKHOMY, TIO3TOMY B HACTOSIIEM ITOCOOMU
HCIOJIb3yeTCsl TPEUMYIIICCTBEHHO IEepBbIA MoaxXoa. DTo
T03BOJISIET COCPENOTOYUTLCSI Ha pPAacCMOTpeHUM 6a3o-
BbIX ITOPUTMHUYECKMX KOHCTPYKUMA M pa3o0paTh pe-
1LIEHUs] TUIIOBBIX 3aJay, KOTOpbl€, MO CYTH, SIBISIIOTCS
TEMM «KMPIUYMKAMU» 3HAHUI TporpaMMUCTa, U3 KOTO-
PbIX OH CMOXET B JaJbHEMIEM OCBOUTH CTPYKTYpPHOE
U 00BEKTHO-OPUEHTUPOBAHHOE ITPOrpaMMHUpPOBaHUE, IO~
CTPOUTD CKOJIb YTOIHO CJIOXHYIO POrpaMMmy.

JlionaM B NOBCEAHEBHOM XU3HHU MOCTOSIHHO MPHUXO-
JUTCsl pellaTh pasjiMyHble 3aJayd. DTO MOTIYT OBITh KakK
ObITOBBIE 3aJa4H («IIPUTOTOBUTD 00EI», «[IEPEUTH YIHUILY»
M T.11.), TaK ¥ Mpod)eCCUOHANIbHBIE («COCTaBUTD paciuca-
HUE 3aHSITUH B ILIKOJIE» , «<U3TOTOBUTH JIeTaIb Ha TOKAPHOM
CTaHKE», «IOCTaBUTh I'Py3 B IIyHKT Ha3HAYCHUS» U T.II.).
Bce 3amauu MoxHO KinaccuduUUMPOBaTh MO pPa3lIMYHbIM
NpuU3HaKaM, HalipuMep: MaTeMaTHYeCcKue, HayuHble, MH-
>XeHepHbIe, 5KOHOMUYECKHE, yIIpaBJIeHUECKHUE.

Hexotopble 3a1auu Mbl peliiaeM JIeTKO, IIOpoit «aBToO-
MaTUYECKU», T. €. HE 3adyMbIBasiCh HaJl TEM, KaK peuiaeM
3anavyy. Hax ipyrumMu npuxoauTcs «I10J0MaTh FOJIOBY».

' PemuTh 3a5ayy — 3TO 3HAYUT IIOJIYYUTh PE3yIbTaT.
Hanpumep, pe3yabraToM B 3amadye BBIYMCIEHUS] KOPHEMH
MHorouneHa K- crerneHu siBasieTcss K 3HayeHUid Tepe-
MEHHOI, KOTOphIE TP IOJCTAHOBKE X BMECTO NepeMeH-
HOIf 00palllaloT MHOTOWIEH B HOMb. I KaXmoil TOYHO
chopMyTUPOBAaHHOM 3aayd BCeraa M3BECTHO, YTO CUM-
TaThb pe3y/IbTaToM. *

IIpouecc penieHust 3agaud IIpeacTaBiIsieT coboi co-
BOKYITHOCTb OTpPENEJICHHBIX ACHCTBUN Haa MCXOIHBIMM
IaHHBIMU. B OONBIIMHCTBE Cly4aeB 3TY COBOKYITHOCTb
JIECTBUII MpOrpaMMUCT 3aJaeT B BHAEC MHCTPYKLUM Ha-
CTOJIBKO ITOIPOOGHO, UTO €€ UCITOJIHEHUE CTAHOBUTCS MEXa-~
HUYECKUM IIpoLieccoM. MHCTpYKIMS MOXET ObITh IPUTO/I-
Ha JU1s1 pellieHHUsI He TOJIbKO KOHKPETHOM 3a/1auy, HO U ISl
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pellleHus] psiia OMHOTUITHBIX 3amay. Takas MHCTPYKIS,
KOTOpasi IPeICTaBIsIeT COOOM onucanue cnocoba peuieHus
Kaacca 00HOMUNHLIX 3a0a, HA3BIBAETCS aJITOPUTMOM.

ITouaTtue aaropurMa. IloHsiTHE aropuTMa BO3HHUKIIO

U UCHOJb3yeTcsl AJaBHO. B HacTosiiiee BpemMs 3TO OIHO

M3 OCHOBHBIX MOHATHI MH@opMatuku. IIupoxum pac-

MPOCTPaHEHUEM 3TO MOHSTUE 00sI3aHO UIee aBTOMaTU3a-

LIMM TTOBEICHUST UCTIOJIHUTESI-aBTOMaTa. B psimy BceBo3-

MOXHBIX UCTIOJTHUTE e -aBTOMaTOB DBM sBJ1sieTcs IMIIb

YacTHBIM, XOTS M HauboJiee BIIEYATIISIIOIIUM IPUMEPOM.
IloHsTHE aJropyTMa HE UMEET CTPOTOro olpenee-

HMSI, TaK KaK IOHSATUE aJIrOPUTMa — 3TO aOCTPAKTHOE

00001IeHNE, OCHOBAHHOE HE Ha ONIpeNeIEHHOM COBOKYTI-

HOCTH CYIIECTBEHHBIX MPU3HAKOB KOHKPETHOTO OOBEKTa

(TmocnenoBaTeIbHOCT KOHKPETHBIX JEUCTBUIA), a Ha CO-

BOKYITHOCTH TIPU3HAKOB, KOTOpHIE JAlOT HAM OCHOBaHME

OTHECTHU JaHHBII OOBEKT K YMCIly 0003HaYaeMbIX JaHHBIM

TepMUHOM. OCTaHOBUMCS Ha UHTYUTHUBHO-COACPXKATEIb-

HOM OIIpEeACNICHUU: areopummom Ha3blBaeTCsl KOHEUHBIN

HaboOp TOYHBIX U MOHATHBIX MpeANucanuii (rpaBui, UH-

CTPYKIIUI1, KOMaH), TIO3BOJISIIOIIMX MEXaHUYECKH pelliaTh

KOHKPETHYIO 3a/1ayy U3 OIIpeIeJICHHOTO KJjlacca OMHOTHII-

HbIX 3a1a4. [1pu aTOM nonpazymeBaercs:

e UCXOOHBIE JaHHBIE MOTYT U3MEHSATHCS B OIpeIeiieH-
HBIX Mpeeax;

e TIIpoliECC NMPUMEHEHUs MpeAnucaHuil (ImpaBuji, WH-
CTPYKILIMIA, KOMaHA) K UCXOOHBIM JaHHBIM (IIyTh pe-
ILIEHUsI 3aJa4yy) OlpenejieH OOHO3HAYHO B BUJE IIO-
CJIeOBaTEJIbHOCTH 1IaroB;

e HAa KaXIOM IlIare U3BECTHO, YTO CUUTATh PE3YIbTaTOM.

OcHosuble cBoiicTBa ajroput™a. K cBoiicTBam airo-
pUTMa OOBIYHO OTHOCST: TUCKPETHOCTH, JETEPMHHUPO-
BaHHOCTb, MACCOBOCTh, Pe3YIbTaTUBHOCTD, ITIOHSITHOCTb.

Jluckpemnocms 03HavaeT, 4TO MyTh pelLieHUS 3alayu
ompenesieH B BUIE OCIEIOBATEIbHOCTU IIarOB — YETKO
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pa3feJICHHBIX APYT OT JApyra InpemrucaHuit (mpaBui, MH-
CTPYKLU#, KoMaHn). ToABKO BBINOJIHUB OTHO Mpearnuca-
HY€, MOXHO HNPUCTYIIUTD K BHITIOJTHEHHUIO CJIEAYIOLIETO.

Jlemepmunuposarnnocmes 03HayaeT, 4YTo Crocod pelie-
HUS 3aJaud OIpecieH OAHO3HAYHO B BUJE OCIIEN0BA-
TeJIbHOCTH 1aroB. Ha yoGoM 1are He Jonyckalorcs HU-
KaKye IBYCMBICIIEHHOCTH U HEJOMOJIBKMU.

- Maccoéocms 03HaYaeT, 4TO AJrOPUTM NPUMEHUM K
1LIEJIOMY KJ1acCy 3a/iay, a IpY pellleHi KOHKPETHOM 3a1aun
M3 3TOr0 Kjlacca MCXOIHBIE JAaHHBIE MOTYT MEHATLCS B
oIpeneIeHHbIX Ipeeiax.

P e3yabmamueHocms O3HAYACT COACPKATEIbHYIO OIIpE-
ACJIICHHOCTD pe3yjibTaTa Ha KaXXJIOM IIare u B KTOre npu-
MCHCHHSA BCEro ajiropurma. le/l 3TOM M3BECTHO, KaKoM
peEIYIbTAT JOJLKCH OBITh ITOJIYYEH YEPE3 KOHEYHOE YUCIIO
1arosB.

Honsamuocms O3Ha4YaeT, 4TO AJITOPUTM CO3[AeTcsi B
pacyeTe Ha OIpelNe/IEeHHOTO HCHOJIHUTENA. B kauecTse
HUCIIOJIHUATENISI MOXET BBICTYNIAaThb HE TOJILKO YEJIOBEK, HO
U TEXHHUYECKOE YCTPOMCTBO — aBTOMaT, po6or, OBM.
17151 TOrO 4TOOBI UCTIOTHUTEN b MOT UCTIOJIHUTD QJITOPUTM,
HEOOXOAMMO, YTOObI OH MOT BBIMOJHUTL KaXKIblid 1ar
MpeanucaHms.

COBOKYITHOCTh KOMaH/I, KOTOPhIE MOT'YT GBITE BLITIOJ-
HEHBI MCITOJIHUTEJIEM, HA3bIBAIOT CLCMEMOL KOMAHO UCNOA-
Humess. JINs paBUILHOTO MOCTPOEHHUS aJITOPUTMA U ITPO-
rpaMMbI HEOOXOIMMO 3HaTh CHCTEMY KOMAaHJ MCIIOIHU-
TeJs.

Cnoco0bl 3anucy aaroputmos. CyllleCTBYeT HECKOJIb-
KO CITOCOGOB 3aITHCH AJITOPUTMOB, OTJIMYAIOIIKUXCS IPYT OT
Ipyra HarIsiAIHOCTbIO, KOMITAKTHOCTBIO, CTEMEHbIO (hop-
Manu3auuu. HauOosblliee paclipocTpaHeHUE ITONYYWIA
Takue 0OLIEeU3BECTHBIE CIIOCOOLI, KaK rpapu4ecKuid, CJio-
BECHBII U B BUIEe TporpamMM st 9BM.
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Tabauya 7. baoku, ucnoavayemole
npu epagpuueckoli popme 3anucu areopumma

HauMeHoBaHue
O603HayeHue 6;10Ka ConepxaHue
Onoka
Mpouece O6paboTka
p nHpopMaunu

Jlornyeckuit 6;10K

[MpunsaTue TTPOBCPKH
HWCTUHHOCTY WUJIU
peleHust
JIOXXHOCTH HEKOTO-

pOro ycjaoBUs

IMepenaya naHHBIX BBoxl niu BbIBOZ
p uH(popMaLMU

Hayajso niu KoHeil
Ilyck, ocraHoBKa
MpOrpamMMbl

OpraHu3zauus
Moauduxauus < > LUHMKITMYECKOTO

npotecca —
3aroJIOBOK LIMKJIA

I'pacpuueckuit cnoco6 3anucu aJropuTMOB Mpearosia-
raeT MCIOJIb30BaHUE OMNpPENeJICHHBIX I'papUUeCKUX CUM-
BOJIOB — OJIOKOB (CM. Tabnuuy 7).

Kaxplii 610K npeAnuchiBacT BBIIIOJIHEHHUE OIpeac-
JIeHHbIX aeiicTBuil. COBOKYIHOCTb OJIOKOB 00pa3yeT Tak
Ha3bIBAEMYIO CXEMY aJITOPUTMA, Ui O10K-cxeMy. [Ipumep
0JIOK-CcXeMBI TIPUBEICH Ha cxeMe 21. DToT crocod Xapak-
TEPU3YeTCs OOJIBLLIONH HAIISIAHOCTBIO U MOXET 0Ka3aThCsl
TI0JIE3HBIM Ha HAYaJIbHBIX CTaAUAX 00yYEeHU S IIpOrpaMMu-
pOBaHHUIO.

CJioBecHast 3allUCh aJITOPUTMa OPUEHTHUpPOBaHa Ipe-
JKJ1e BCEero Ha UCIIOJIHUTEJIS -4€JIOBEKA U JIONYCKAeT 3allUCh
npeanycaHuit B ceobogHoi ¢opme. Ilpu 3TOM 3anuch
JIOJKHA OBITh TAaKOBA, YTOOBI YEJIOBEK-UCITOTHUTENHL MOT
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TOHSTH CYTh NMpPeaNnucaHuii 1 MexaHuuecku (hopMajbHO)
MX BBIMOJHUTb. MOXHO MCIOJB30BaTh TaK Ha3bIBaeMble
AITOPUTMHUYECKHE SI3bIKU, TpEACTaBIsAIIIME COOOi cU-
CcTeMy 0003HaYeHU 1 (KOAMPOBKH) MPEATTMCAHUI U TPaBUJI
WX 3aM1CH.

OcHOBY cJyioBapsl JI060T0 aIrOPUTMUYECKOTO SI3bIKa
COCTaBJISIIOT KAlO4egble €1068d, CMBICI U Coco0 ynoTpe-
OJIeHMs1 KOTOPBIX CTPOTO OIpeeseH. AJIrOpuTMUYECKIE
SI3bIKM BKJIIOYAIOT B Ce0S1 U MaTeMaTUYECKYI0 CUMBOJIM-
Ky: 0003HauyeHUsI BEJIMUMH 1 HPYHKUMI, 3HAKK OTlepalyi,
CKOOKM U T. 11. CJTOBECHBIH CITIOCOG 3alIMCH aJITOPUTMOB Xa-
paKkTepu3yeTcsl BBICOKOI CTeNeHbIO MMOHSITHOCTH AJISI UC-
MOJIHUTEIS.

IIpu 3anucu airopuTMOB B BUJE porpaMm st OBM
UCIOJIb3YIOTCS S1I3bIKM MIPOrpaMMMPOBaHMS, OO BEANHSIIO-
1Y€ CUCTEMY KOAMPOBAHMUS NPEANIMCAaHUI U NpaBuja UX
rcnojb3oBaHusl. [1o cTeneHu AeTaau3aly NpeanucaHui
JIropuTMa pasiMyaloT SI3bIKM MPOrpaMMUpPOBaHUs HU3-
KOT'O U BBICOKOTO YPOBHSI.

S3BIKM HM3KOro YpOBHSI (TUIIa acceMOJIEpOB) «II0-
HSITHBI» JIMILIb KOMIIBIOTEPY U MPCTPaMMUCTaM BBICOKOI
KBajM(purKalyu, TO3TOMY OHM Ha3bIBalOTCS MAIIMHHBIMU
SI3BIKaMH. :

S3BIKM BBICCKOTO YPOBHSI 00Jiee ITOHSITHBI YEJIOBEKY,
HO BCer/ia 3anich aITOPUTMOB B BUJIE€ ITporpamMM uist OBM
XapakTepu3yeTcs BHICOKOH cTerneHblo ¢hopMaiu3alum.

Hanucanuio mnporpaMMbl MOXET IpeAllieCTBOBATh
NpeACTaBJeHUE AITOPUTMA B BUJE CXEMbI MJIM TEKCTa Ha
QITOPUTMUYECKOM $I3bIKe. UTOOBI yIIPOCTUTD NTEPEXOM OT
JITOPUTMa K IpOorpaMMe, UCIOJIb3YIOT UIEHTUYHYIO CUM-
BOJIMKY aJIFOPUTMUAYECKOTO SI3bIKa M SI3bIKa TIPOrpaMMM-
pOBaHUS. DTO O3HAYAET, YTO AJITOPUTMUUYECKHUN SA3BIK —
BCEro JIMIlIb BEPCUS s13bIKa TPOrpaMMHPOBaHUS, IPeJCTa-
BJIsIIOIIasi COGOI COBOKYITHOCTD KJIIOUEBBIX CJIOB Ha €CTe-
CTBEHHOM $I3bIKE.
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O6beKTb! anropuTma

OO0BeKkTbI 321a4M # 00BEKTHI airepuTMa. PeureHue jio-
0011 KOHKPETHO! 3aiauyu MpeanoiaraeT Haluyue peaib-
HBIX OOBEKTOB. DTO U €CTh OOBEKTHI 3aJaUH.

Hanpumep, npu peliieHuM 3a1a44 O HAYUCICHUM 3ap-
IIaThl COTPYOHMKAM MPENNpUSITUS OOBbEKTaMM 3alayu
MOTYT ObITh: TaOEJbHBIH HOMEP COTPYIHMKA, ero hamu-
JIUsI, UMS1, OTYECTBO, OKJIall, OTpabOTaHHOE BpeMs U T. 1.
[Ipu pemieHHUU CHUCTEMBI YpaBHEHHI OOBbEKTaMHU 3amavyud
SIBJISIIOTCSI: YMCJIO YpaBHEHMI, KOI(PPHULIEHTHI ypaBHe-
HU, IIpaBbIC YaCTH YpaBHEHUIA.

Bo Bcex cityyasix camy 3aady TOXe MOXHO paccMaTpu -
BaTh KaK 00beKT. OOBEKThI pa3HBIX 3324 MHOTOOOPAa3HBHI,
U HEBO3MOXHO MX KaK-TO Kj1accupuuupoBarb. BaxHo ot-
METHUTb, UYTO KAXKIbIN OOBEKT 3aJa4i MIMEET CBOM XapaKTe-
pUCTUKHY (aTpuOyTHl). PaMUIUN M HAUMEHOBAHUSI — 3TO
CTPOKM CHMBOJIOB. A Takue OOBEKTHI, KaK «ko3thduim-
€HTBl ypaBHEHUIi», «KOJMYECTBO BBIITYCKAEMOil IIPOIyK-
LMK» — 3TO YUCJIOBbIE JaHHbIE, TIpeICTaBJIeHHbIE B BUAE
apu(pMeTHYECKUX BBIPAXEHUI UITH YHCeJL.

Ecnu peniaetcs 6pITOBast 3aaya, ¥ €€ alTOPUTM Mpe-
rojlaraeT B KaYeCcTBE UCITOTHUTES YeJIOBEeKa, TO OHA MO-
XeT OBITh CTpOro He ¢opMaInu30BaHa, ¥ BJITOPUTME MOTYT
¢urypupoBatb 00BHEKTHI 3a1a4M:

1. B34Tb CTOJIOBYIO JIOXKY Meia.

2. Hanute B ctakaH 200 T KUIISTYEHOM BOIBI U T. 1.

Ecnunpennonaraercst UCIIOJHEHUE aJITOPUTMA BO3JIO-
XWUTb Ha aBTOMar, po6ot uiu DBM, Heobxonuma ctporasi
dopManu3anus 3agauyu.

dopmanu3zanus 3aa4y MpearonaaraeT 3aMeHy oobeK-
TOB 3a7a4yil 00beKTaMU anroputma. KaxmaoMy oobekTy 3a-
Jayul JOJDKEH COOTBETCTBOBATh OOBEKT AIrOPUTMA, KOTO-
phlit HaceayeT ero atpudyThl. [1pn pazpaboTke airopurma
MOTYT MOSIBUTBCS BCIIOMOTaTe/IbHbIE OOBEKTHI aITOpUTMA,
He COOTBETCTBYIOLLIME HUKAKUM 00beKTaM 3ai1auu. B nmpak-
THKE TPOrpaMMUPOBAHUST YKCIO OA30BBIX TUIIOB OOBEK-
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TOB WITOPUTMOB U, COOTBETCTBEHHO, IIPOrpaMM HEBEJIM-
KO. DTO: KOHCTaHThI, TIepeMEHHbIE, MAaCCUBHI, (haiinbl 1
HEKOTOpbi€ IPYTYE OOBEKTHI.

ITonsaTue koncrantol. ITOHSITHE KOHCTAHTBHI — OJHO U3
BaXXHEWIIMX MOHATUI B IporpaMMUpoBaHuu. JlonycTum,
4YTO B HEKOTOpPOI 3aJaye B OTHOM U3 TNpeANucaHuii anro-
pUTMa BLIYMCIISIETCS IUIMHA OKPYXXHOCTH 110 €¢ TUaMETpy.
3aech «JIMHA OKPYXKHOCTU» (L) U «AMaMeTpP OKPYKHOCTH»
(D) — 3TO OOBEKTHI 3aJa4H.

3aBUCUMOCTD, UCTOAb3yeMasl ISl BHIYMCIIEHUSI, 00~
meusBectHa: L = w D, roe n# = 3,1415926 ... — BeqnuuHa,
MOCTOsSIHHasI B JIt00O0I 3aayue, T. €. m — 3TO KOHCTAHTa.

Hpyroii npuMep: BLIYKACASIETCS KOJUUECTBO COTPYHR-
HHUKOB (0OBEKT 3aJauM), KOTOpPbIE HE BBIMOJHWIM IUIaH.
InaH — 3To ToXe OOBEKT 3aauu, NPeACTaBISIONIA CO-
0011 HeKoTopoe yKcio. Eciu BeloJIHEHHE TIJIaHA CYUTATh
B MPOLIEHTAX, TO ISl peHICHUS 3aIa4d HEOOXOIUMO IpOo-
LIEHT BBIMIOJIHEHUS TJIaHa KaXXIbIM COTPYIHUKOM CpPaBHU-
Batb ¢ yuciaoM 100. Yucno «100» B COOTBETCTBYIOIIEM aJl-
TOPUTME €CTh KOHCTaHTa.

KoHcTaHTa MOXeET OBITh HE TOJIbKO yucioM. Hampu-
Mep, B HEKOTOPOM CIIUCKe (paMUInif (paMuiIns — OObEKT
3agauM) onpenensierca Haauuue dammauu «MBaHOB». B
COOTBETCTBYIOILIEM alropuTMe «MBaHOB» — CHMMBOJIbHAs
KOHCTaHTA.

Konemanma — 310 0GbEKT AITOPUTMA, XOTSI M HE SIBJISI -
eTcst oObeKTOM 3amayd. Kaxmas KOHCTaHTa KaK OObeKT
aJlropuTMa MMeeT OINpeAciCHHbIH (PUKCUPOBAHHBINA THUII
(apudMeTHYECKU, CUMBOJIbHBIN WIM OPYTOil) U UMEET
(puKcupoBaHHOE, HE U3MEHSIEMOE B JaHHOM aJrOpUTMeE
3HaYeHME, COOTBETCTBYIOIIIEE €€ TUITY.

3HavyeHHEe KOHCTAHTHI OOBIYHO OIIPENE/IEHO B YCJIO-
BMM 3aJ]a4¥ U U3BECTHO JIO HayaJia pa3paboTKH aJIrOpUTMA.
CylecTBYIOT KOBETAaHTHI, KOTOPHIE B YCJIOBUY 3aauyl He
oIpeAeIdIoTCsd, TaK KaK MX 3HaueHue oblien3BecTHo. K
YUCAY TaKMX OOIEU3BECTHBIX KOHCTAHT MOXHO OTHECTU
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YUCAo m, ycKopeHue ce0000H0e0 hadenus g W PSIL APYTUX.
3HayeHUsI 3TUX KOHCTaHT He BCerzaa OolpelesieHbl Cpeloi
nporpaMMupoBaHusi. O6 ornpeiesieHUU YMCIOBOTO 3Haue-
HMSI KOHCTaHTBI B MpOrpamMMe JOJDKEH Mo3a00TUThCS ee
pa3paboTYMK.

ITonarue nepemenHoii. IlepeMeHHbIE — 3TO OOBEKTHI
anroputMa. IlycTh B 3agaye TpeOyeTcsi BHIYMCIUTD U Ha-
rneyaTaTh 3HayeHUe HEKOTOpOit PyHKIIUY PU UBMEHEHUU
apryMeHTa OT 3aJaHHOr0 HauajJbHOTO 3HAYEHMsI 10 3aaH-
HOT'0 KOHEYHOTO C 3aJaHHBIM IIaroM. 3[1eCh «3aJlaHHOE Ha-
YajabHOE 3HAaYeHUE apryMEHTa», «3aJJaHHOE KOHEYHOE 3Ha~
YeHUue», «3aJJaHHbIN Iar U3MEHEeHUsI apryMeHTa» — O0b-
€KThI 3a71a4¥, BEJIMYMHBI KOTOPBIX K MOMEHTY pa3paboTKK1
aJITOPUTMA, T. €. B YCJIOBUH 3ada4yu, He olpeaeeHbl. OTU
3HAYEHMS CTAHYT U3BECTHHI 110 XOAY padOThI POrpaMMBI:
BBEICHBI ITOJIb30BATEJIEM C KJIaBUATYphl IMOO MOJyYeHBI B
pes3ysbTare BeluMCaeHUi. Eciu He npenycMoTpeTh Mexa-
HM3Ma UX onpeaesieHus, JajbHelllee UCIIOJHEHUE TIpo-
IrpaMMBbI CTAHET HEBO3MOXHO.

3HayeHue (PYHKIUHM B 3TOM 3agaye BBIYMCIISIETCS IS
KaXJIOro 3Ha4yeHUs apryMeHTa U UMeEET €IUHCTBEHHOE
3HaueHue. OO01ee YUCIo 3HaYeHU A (PYHKIIUU 3aBUCUT OT
BbIOpAaHHBIX IIPOrPaMMMCTOM HaYaJIbHOTO U KOHEYHOTO
3HaUYeHUH aprymMeHTa, a TakKke OT Ilara U3MeHEeHUs I10-
caegHero. Hanpumep, eciy HayajabHOE 3Hauye€HUE — 3a
TIpUHSATH 3a 1, KoHeyHoe 3HayeHue — 100, a mar u3MeHe-
HUS apryMeHTa paBeH 1, To o0liiee YUCI0 3HaUeHU I pyHK-
uuu oyner 100. Ecny mar uaMeHeHUsT apryMeHTa 3aJaTh
paBHbIM 0,1, TO YUCJIO BBIYUCIISIEMBIX KOMITBIOTEPOM 3Ha-
yeHUl ¢yHkuu oymet 1000, a ecau 1war yMEHbLIUTD 10
0,001, To komribtoTep Berurcaut 100000 3HaueHU i 3aaaH-
Hoil pyHKUMHU. PaccMOTpeHHBbIE B JaHHOM IpUMeEpe rnepe-
MEHHbIE — 3TO [IepeMEHHbIe apupMeTUUECKOro TUa. Bece
OHU — OOBEKTHI AJITOPUTMA.

Jpyroii npuMep: B 3a1a4e aHAJIM3UPYIOTCS HAMMEHO-
BaHUsI IPOAYKTOB (3TO 00beKTHI 3a1aun). HauMeHoBaHMe
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NpOIyKTa MOXET NPUHUMATh TaKMe 3HAUEHUSI: «caxap»,
«wacyo» U T.1. [lepeMeHHass MOXET IPUHUMATh TOJIbKO
OJTHO 3HAYEHHUE B KaXIblii MOMeHT. HauMeHOBaHMe 11po-
IYKTa — 3TO CUMBOJIbHAS ITepeMeHHasl.

Hrtak, nepemennas — 310 00bEKT AJITOPUTMA, KOTOPBIA
¥MeeT onpeneaeHHbIN GUKCUpOoBaHHBIN TUIT (apUpMeETH-
YECKU I, CHMBOJIbHBIN WJIM JPYTrOi) M KOTOPBIA B KaXXIbIA
MOMEHT WCIOJIHEHUSI aJroOpuTMa MMEET €IUHCTBEHHOE
3HaAYeHHME COOTBETCTBYIONIEro TuIa. K MOMeHTy UCnosib-
30BaHUS MEPEMEHHOI B aJITOPUTME €€ 3HAaYCHUE HOJDKHO
ObITh onpeniesieHo. B Xolie MCTIOIHEHUS TPOrpaMMBbI 3Ha-
YeHue NepeMeHHOM MOXET U3MEHSTHCS.

HMs o0bekTa asroputma. Kaxnplit 06beKT alropuT™Ma
durypupyer B aJiropuT™Me 1o CBOUM MMeHeM. UM 00b-
€KTa B aJITOPUTME HEU3MEHHO, (DMKCUPOBAHO, YHUKAJIb-
HO ¥ 4acTO OTJIMYAEeTCsS OT UMEHHU oObeKTa 3amauu. Tak,
MMSI O0BEKTA 3aIauMl «HayaJbHOE 3HAaYCHNE apTyMEHTa», a
HM$I COOTBETCTBYIOIIIETO O0BEKTA AJIrOpUTMa, HalIpUuMep,
«NZA»; M5 00BbEKTa 3a7a4Ml «KOHEUYHOE 3HaUYeHHe apry-
MEHTa», MMsI apTyMeHTa MOXeT ObITh «KZA» U T. .

HMMmeHa w1 nepeMEeHHBIX, MAaCCUBOB UM IPYTUX OOBEK-
TOB YCTaHABJIHMBAaEeT aBTOP ajiropuT™Ma. KOHCTaHThHI HE HY-
XIalTCsi B 0003HAYCHUH, TEM HE MEHEE, pEKOMEHIYeTCs
1 JUIS HUX Ha3Ha4daTh UMeHa. Hanpumep, 4ncio m MOXHO
0003HaYUTh «PI».

HWMeHa mepeMEeHHBIX, KOHCTAaHT, MacCUBOB U Ipy-
I'MX OOBEKTOB AJITOPUTMa B MPOrpaMMMIpPOBaHUY Ha3biBa-
10T udenmughuxamopamu. UneHTNHUKaTOphl COCTOSAT, KaK
MpaBUJIO, U3 JAaTUHCKUX OYKB ¥ LIUDP.

OO061EeNnpUHATO, YTO MIEPBLIM CUMBOJIOM B UICHTU(DU -
KaTope J0JIKHa OBITh JJaTUHCKAaA OYKBa, 3a KOTOPOIl MOTYT
CJIeoBaTh ApyTrHe JaTUHCKME OYKBHI, U(pbl. BykBhI pyc-
ckoro ancdaBuTa B UACHTU(dUKATOpaxX, KaK MpaBHIIO, He
JonycKalTcs. B HEKOTOPBIX si3bIKaxX IpOrpaMMUpPOBaHM
OrpaHMYMBaeTCs AJIMHA UACHTU(HUKATOpa.
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PexoMmeHayeTcs1 BHIOMpaTh MHEMOHMYECKHME MMEHA,
T. €. TaKu€, KOTOpble OTpaxaloT (pU3NYECKYIO CYTh CO-
OTBETCTBYIOLIIETO 00beKTa 33mayu, Hanpumep: SUMMA
(cymma), F1O (bamunus, ums, oryectBo), CENA (1ieHa),
PLAN (mnan), FAKT (dakrt). Takue nMeHa 1o3BOJSIIOT
XOT$1 6bI ODUEHTUPOBOYHO CBSI3aTh OOBEKTHI 3a1a4H U 00b-
€KTbI AJITOPUTMA, YTO OYE€Hb BaXKHO JUTSI pabOTHI C AJITOPUT-
MaMHu.

OOLENPUHSATO JIsI 0003HAYCHMSI CYETIMKOB UCIIONb-
30BaTh OHOOYKBeHHbIe uMeHa: I, J, K, L, M, N.

IMonaTne MaccuBa. Tak Xe KaK KOHCTaHTA U [IEPEMEH-
Hasi, MaCCHB — 3T0 00beKT asiroputma. Hanpumep, Tpedy-
€TCSl BBIYUCIIUTD 3HaYeHUEe MHOrowieHa P (MHOrouwieH —
OOBEKT 3a0aun):

P=a+bx+cx?+dx®+ext + 5,

Tae a, b, ¢, d, e, f — K03(hdULIHEHTH MHOTOWICHA (TOXE
OOBEKTH 3a1a4U apu(pMeTUYECKOro Tumna). B airopurme
Ko3(pduLMeHTH a, b, ¢, d, e, f — 31O nepemeHHble. X
KOJIMYECTBO (LLIECTh) OIPENEICHO B YCIOBUM 3aa4uH, T. €.
JI0 HayaJia pa3paboOTKHM aJropurMa.

Bo MHOrux ciy4yasix pa3po3HEHHbIC NEpPEeMEHHBIE
yI006HO OOBbEAUHUTh B COBOKYITHOCTh — MAacCHUB, UMEHYSI
Bce KOa(hpULMEHTHI OOIIIUM UMEHEM (MMEHEM MacCuBa) U
HHIeKcaMu (HOMepaMHM B MaccuBe). B paccMaTpuBaeMoM
npuMepe BBeIEM OOBEKT aifOpUTMa — MaccuB A, KOTO-
PBIi COCTOUT U3 LLIECTH NEMEHTOB: (A, Ay, A3, As, As, Ag).
3necb Ay = a, Ay = b, A3 =c, A4y =d, As = eu 4s = f.
Toraa MHOrousieH P MOXHO IpeACTaBUTh:

P=A, + X + AX2 + A X3 + As X + A X°.

OTMeTHM, YTO MHIEKC 3JIeMEHTa MacCHBa MO3BOJISIET
O0paTUTBCS K IJEMEHTY, T. €. BO3MOXEH <«IIpsSIMOii» Jo-
CTYII K 3JIEMEHTY MacCHBa 1o ero MHaekcy. B To xe Bpe-
MST BO3MOXHa BBIOOPKA 3JIEMEHTOB MacCHBa I10 JIIOOOMY
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KPUTEPHUIO, OJ1arogapsi UX CTPOroM yrnopsiio4eHHOCTH 1o
HHAEKCaM.

Takum obGpas3oM, maccusom OyneM Ha3biBaTh KOHEY-
HYIO YIIOPSIIOYEHHYIO COBOKYITHOCTh JAHHKIX OJIHOTO TH-
Ta, NpY 9TOM JOCTYIT K KaXA0MY 2JIEMEHTY MAacCHBa OCy-
LIECTBJISIETCS 110 €r0 MHAEKCY. B rnaMsTu KoMIbloTepa s
MaccuBa BBIAEJISIETCS: €AMHOE MOJIe VIS pa3MellleHUs 3Ha-
YyeHU# ero ajeMeHToB. Hanpumep, s paccMaTpuBaeMo-
ro OHOMEPHOI'0 MacCKBa, COAEePXKalllero 3HaYeHUs KO3~
(GULIMEHTOB MHOroujaeHa P (MaccuB A):

LA [ A [ A3 [ As [ As | 4 |

B 3apayax HCIIOJIB3YIOTCA HE TOJILKO OTHOMEPHLIC, HO
N MHOTOMEPHBIE MaCCHUBbI, B YaCTHOCTHU — JBYMCPHBIC.
ﬂ)’[ﬂ HHACKCAIUN SJICMECHTOB JIBYMCPDHOI'O MaCCHBa yKa-
3bIBAIOTCYA iIBa UHACKCA — CHadaJla HOMCP CTPOKU, 3aTEM
HOMCED cTobI1IA. ,HJIH HaIAHOCTUA TaKOil MaCCUB MOXHO
npeacTaBUTh B BUIIC MaTpHU1LIbI:

3nech npeAcTaBjieHbl OLIEHKM TPeX YYEHMKOB T10 YEThIpeM
NpeaMeTaM MaCCUBOM U3 3-X CTPOK U 4-X cToaouoB. Mms
MaccuBa «X».

B namsitu 9BM U 3TOT MacCUB XpaHUTCS B BUJIE O~
HOMEPHOM NOCJieIOBAaTEIbHOCTH 2JIEMEHTOB CHavasia rep-
BOW CTPOKHM, IIOTOM BTOpOM M 3aTeM TpeTbei. Ho 31O He
03HayaeT, YTo TIpU UCMHOIb30BAHUM IBYMEPHOIO MacCUBa
MOXXHO YKa3bIBaTh JUISI €r0 3JIEMEHTOB OJUH UHIEKC.

Bo3MOXHEBI HE TOJIBKO YMCIOBBIE (apH(pMETUUECKHE)
MacCHBBI, HO 1 MacCUBBI APYTMX TUIIOB. B yacTHOCTU —
cuMBoJIbHBIE. Hanpumep, cricok pamunuii (GaMuinu —
9T0 OOBEKT 3aa41 ) MOXKXHO paccMaTpUBaTh KaK OAHOMEP-
HbIA CUMBOJIBHBIHA MacCHUB.
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B nporpaMmupoBaHnH 11 0003HAYECHUS 3JIEMEHTOB
MacCHBOB (MHAEKCHPOBAHHBIX IIEPEMEHHBIX) UX UHIEKCHI
yKa3bIBalOTCS B CKOOKax, B Basic'e [UIS 3TOro UCIoOJbL3y-
10T KpyIJible CKOOKH. EciM MHIEKCOB HECKOJIBKO, TO OHU
paznensitorcs 3ansateiMu. Hanpumep, A(1); A(2); X(1,1);
X(2,3). '

B KayecTBe HHIEKCOB MOXHO UCIIONb30BaTh HE TOJIBKO
KOHCTaHTBI, HO U NepeMeHHbIe U JaxXe BeIpakeHus. Ha-
npuMep, A(K); AI+J); X1, J); X({+2,J). OueHb BaXXHO
IIOMHUTbD, YTO ITEpeMEHHbIE, UCITOJIb3yeMble IS MHIEKCa~
LIMH, K MOMEHTY 0OpabOTKH 3JIEMEHTOB MACCHBOB TOJIKHBI
OBITh OIMpENCICHBI.

OCHOBHbIe 3neMeHTbl anroputma

OcHoBHbIE 3jieMeHThl ajJropurMa. B jroGoM anropur-
Me (TIporpaMme) Bceraa MpUCYTCTBYET pa3zies ONepaToOpoB.
ITpu aTOM HE3aBUCUMO KakK OT ¢)OPMBI 3aIIUCH AJITOPUTMA,
TaK U OT SA3bIKAa MPOrpaMMUPOBAHUS pa3fiell ollepaTopoB
uMeeT oaHy Touky Bxojga (HAYAJIO) u onHy (B oTae)b-
HBIX SI3bIKaXx — HeCKobKOo) Touky Beixona (KOHEILI). B
OCTaJIbHOM pa3fieiibl, BXOASIIME B COCTaB aIrOpUTMa, MO-
TYT CYLLIECTBEHHO pa3INyaThCsl B 3aBUCUMOCTH OT UCIIOJIb-
3yeMoro s13bIKa. B KauecTBe MprMepa MOXHO Ha3BaTh pas-
JieNIbl OOBSIBJICHUM (ONMUCaHUIt) ITOJIb30BATENbCKUX TUIIOB
U UMeH OOBEKTOB IPOTpaMMBbl, 3aTOJIOBKY U T. 1.

HasHaueHue pa3nena o0bsIBICHHUS UMEH U TUIIOB 00b-
€KTOB aJiropuTMa OYeBUIHO U3 ero Ha3BaHus. Hanpumep,
B s13bIKe Pascal aToT pasmen BKIIIo4aeT OObsIBIEHUE KOH-
CTaHT, TUIIOB, IEPEMEHHBIX U MACCUBOB.

B anropurMuyeckom s3biKe Basic yacto orpaHuuu-
BalOTCSl TOJIBKO OOBSIBJIEHUEM MacCcHBOB. [ oObsiBie-
HUS TIEPEMEHHBIX LIMPOKO MCHOJB3YETCS MPUHLMII «T10
YMOJIYaHUIO»: TIEpEMEHHAsI aBTOMAaTUYECKU «OOBSIBIISIET-
Csl» CBOUM TIOSIBJIEHUEM B paszieic OrnepaTopoB, a €€ TUII
yKa3bIBaeTCs CieLIMalbHBIM CUMBOJIOM, KOTOPBIH IMPUIIH -
cbiBaeTcs K UACHTUDUKATOPY.
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KimoueBbiM ciioBoM « HAYAJIO» oTKpBIBaeTCs pasnet
orepaTopoB, 00pasylolluii Tejo ajiroputMa. B HeKoTopbIx
AITOPUTMHUYECKUX SI3BIKAX ITO KIII0UEBOE CJIOBO MOXET OT-
CYTCTBOBATb. '

Teno aroputMa ComepXXUT UHCTPYKILIMHU 110 00paboT-
Ke 00beKTOB ajiropuTt™Ma. KoHel anroputmMa uaeHTUuLm-
pyercs kioueBbIM clioBoM «KOHEL («<END»).

B pa3HbIX sI3bIKaX pOrpaMMUPOBAHUSA UCIIONb3YIOTCS
pa3IMYHbIe MpaBWiIa 3alKCU IIPOrpaMMBbl: B OMHUX — Ka-
XKII0€ «IpeTOXEHME» 3aITMChIBAETCSI B OTAEIBHOM CTPOKE,
B IPYTUMX — 4yepe3 ABOECTOUYHME U T. I1. B HEKOTOPBIX BEPCUSIX
s3bIKa Basic, HaripuMep, CTPOKM IPpOrpaMMBbl HYMEpPYIOT-
¢, B APYTUX — HeT.

ITonsiTHe omepatopa. 3aKogupoBaHHasi (popmMa MH-
CTPYKLMH, Hecyllasi ONpeaeIeHHbIA CMBICJ, HAa3bIBaeTCSI
onepamopom. B 11000M aJIrOPUTMHUYECKOM SI3bIKE U B JIIO-
O0M SI3bIKE MPOTPAaMMMPOBAHMSI MCIIOJb3YETCSI ONpee-
JIEHHOE YMCJIO MHCTPpYKILUI (onepaTopoB). Kaxaplii omne-
paTop MMeeT YCTaHOBJICHHYIO (opmy 3anucu (popmar
oreparopa) v pearnoJaraeT BbIMOJHEHUE OTNpeaeIEHHBIX
IEUCTBUIA.

PaznuuaroT npoctbie M cocTaBHbIe onepaTopsl. K un-
CJ1y IPOCTBIX OTMIEPATOPOB OTHOCSTCSI: ONEPATOP MPUCBAK -
BaHMSI, OTIepaTop fepexona, onepaTopsl BBoAa U BbIBOAA
JAHHBIX. B rpyrimy cocTaBHBIX OMIEPATOPOB BXOMST: YCJIOB-
HbIE OlepaTOpPhbl, ONlepaToOphl LIUKJIIA U APYTHE.

EcTtecTBeHHO, YTO (hOPMBI 3aMTUCH OINEePaTOPOB B pa3-
JTUYHBIX SI3bIKAX MPOrpaMMUPOBAHUS Pa3IUUHBI, HO CMbI-
CJI0BbI€ HArpy3Ku KOHCTPYKILIMiA, KaK MpaBUIO, UIEHTHUY-
Hbl. Hanpumep, oneparop npucBavBaHUsi B pa3iMyHbIX
13bIKax BBINVISIAUT [10-Pa3HOMY:

Basic | Pascal | C++

—_ o— —_

KommenTapuii B nporpamme. B anropurmax v mnpo-
rpaMMax BaxKHYIO poJib urpalot kommeHTapuu. [Iporpam-
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MUCTB! TOBOPSIT, UTO HUUYTO HE 3aCIYXHBaeT OOJIbLIETO
TIOpMUaHMsI, YeM aJITOPUTM U TporpaMMa 6e3 KOMMEHTa-
pueB. KoMMeHTapuy TOBBIIAIOT MOHSATHOCTb M HarJsAd~
HOCTb aIFOPUTMA U TTPOrpaMMBbI, TTO3BOJISIOT UX JOKYMEH -
TUPOBATh U 00JIETYAIOT OTNAIKY. B KauecTBe KOMMeHTapus
MOXKHO HCTI0JIb30BaTh JJIIOOOM TEKCT, MOSICHSIOWIMI CTPOKY
MporpaMMbl UM ee OJI0K.

OO6BIYHO KOMMEHTapUU MOTYT OBITh 3aIMCaHbl B JIIO-
0oM Mecte nporpaMmbl. CTpoka NMporpaMMbl WM 4acThb
CTPOKM C noMeTKoil «KoMMeHTapuii» KOMIBbIOTEPOM HeE
WCIIOJIHAETCSI U CAYXKUT UCKIIOYMTEIBHO U 4eJIOBEKa,
YUTAIOLLETO ¥ OTIaxuBalolero nporpammy. @opma odo-
3HAUYECHUS1 KOMMEHTapHs B IIporpaMMe pasjinyHa. B omHuX
a3bIKax KOMMEHTapuii 3aKJitouaeTcs B ClieIUaIbHbIe CKOO-
KM, HAalIpUMeED, { ...}, (...), *...*, /*...*/, B Opy-
THX — OTKPbIBA€TCs KJIIOUEBBIM CJIOBOM, HanipuMep, REM.
B psine s13bIKOB MpUMEHSIIOTCSI OMHOCTPOUYHBIE KOMMEHTa-
pun. IIpyaHakoM 0ZTHOCTPOYHOTO KOMMEHTAaPHS SIBJISIETCS
oIpeesIeHHbIIA CUMBOJI WJIM HAOOp CUMBOJIOB, HallpuMep,
' (anoctpod) wnu //, a najee (10 KOHIIAa CTPOKH) CIEAYET
TEKCT MOSICHEHUSI.

KoMMeHTHpOBaTh B aJITOPUTME M NpOrpaMMe B Mep-
BYIO oyepeib HEOOXOIMMO pa3zien oObsBICHHUIt. B pazaene
OTepaToOpoB LeJIeCOOOpa3HO BbIAEIATh dTalbl PELICHHUS.
He uMmeeT cMBICIa KOMMEHTHPOBATD OTAEJIbHBIE OTlepaTo-
pbl (yKa3blBasi, HAIlpUMep, YTO 3TO OIlepaTop NpucBauBa-
HHS WIM BHIBOJIA), TaK KaK THUII orepaTtopa 1 ero GyHKUMu
OYEBUAHBI 7151 KaXXJOTro MpOrpaMMHUCTa.

Ba3oBble adropurMuyeckue KOHCTpyKiuu. JIio0oit an-
TOPUTM MOXET ObITb peaJii30BaH B BUIE KOMOMHaAUMM
Tpex 0a30BbIX AJITOPUTMUYECKUX KOHCTPYKIMIA: JIUHEHR-
HOH, BbIOOpA, LIMKJIUYECKOM (CM. cxeMy 22).

Jluneiinas cmpyxkmypa (a) — 3TO rpyIina BHIIOJHIEMBIX
IpyT 3a IpYTOM B €CTECTBEHHOM IT0CIIEA0BATEIbHOCTH 0J10-
KOB WJIM OIIEPaTOPOB 5.

Cmpyxkmypa ewvtbopa (0) obecrieunBaeT MPpU KaXAOMH
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Cxema 22. bazogule arcopummuveckue KOHCMPYKUUU:
a — QuHelirasn; 6 — ewbopa; 8 — YUKAUYECKas

CBOCH peasiM3aLiui BbUTOMHEH e, B 3aBUCUMOCTH OT YCJIO-
BUi, TOJIbKO OJJHOTO U3 COLEPXKAIUMXCS B HEW DYHKILIKO-
HAJIbHBIX Y3JI0B WK OJIOKOB 5.

Huknauveckas cmpykmypa (B) obecneuyrBaeT NOBTOPS -
IOIIYIOCS peald3aliMIo coepxallerocs B Heil (hyHKIHO-
HaJIbHOTO y3/1a S MpHU BHINIOTHEHUU YCAOBUS.

Kak BuaHo u3 cxeMbl 22, BCe KOHCTPYKUMY UMEIOT 00-
iee CBOMCTBO: OAMH BXOA U ONKH BbixoA. MMeHHo Onaro-
Hapsl 9TOMY CBOMCTBY Ha KX OCHOBE MOXHO CO3aBaTh Ha-
[JISIAHBIE AIPOPUTMBI, YMEHBIIAS TEM CaMbIM BEPOATHOCTD
owWMOOK MPU PELICHUU CAOXHBIX UH(POPMAIIMOHHBIX 3a-
naq.
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[ormyckaeTcs HeorpaHU4€HHOE COEAMHEHNE CTPYKTYP
Y UX BJIOXEHUE APYT B Ipyra, YTO MO3BOJISIET IPOEKTUPO-
BaThb CJIOXHBIE aJITOPUTMBI, TIOCJICIOBATEIbHO AETAaNU3U-
pysl (PYHKUMOHAILHBIE OJIOKH, BXOIALIME B KaKyI0-IMG0
KOHCTPYKIIMIO.
, B pasnuyHbIX aJITOPUTMUYECKHUX SA3bIKAX M SI3bIKAX
MpOrpaMMUPOBaHUA UCIIOJb3YIOTCS KOHCTPYKLIWH, pea-
JIM3ylolIre 6a30Bble CTPYKTYPHI B TOM MM MHOM Moaudu-
Kauuu. JIMHeHO CTPYKType COOTBETCTBYET COCTaBHOM
oriepaTtop ujH 6JI0K, CTPYKType BbIOOpa — yCJIOBHbIE OITe-
paTopbl, LUKIMYECKOU CTPYKTYpe — OonepaTropbl UUKIIOB.

3Tanbl pa3paboTkn anropuTrma

DTarnsbl pa3paboTKHA AITOPUTMa — 3TO 3Tallbl pelUCHUs
nHbopMauMOHHOM 3agayu. Pa3dpaboTrka j1iio060ro ajiropur-
Ma COCTOMT M3 HECKOJIbKIX B3aMMOCBSI3aHHbIX 3TanoB. Ha
KaXXJIOM M3 HUX pellaloTcsl CBOM clrienupuryeckue 3agadu,
onpezesiiolle B KOHEUHOM cyeTe OOLIMIA pe3ysibTar.

AHanu3 ycioBus 3aiayn. DTar aHaJIn3a YCIOBUS 3a1a-
Yy — 3TO OCHOBOIIOJaraloui atamn ee pemeHus. UMeHHo
Ha 3TOM 3Talle OIPEeACIISIIOTCS. O0BbEKTHI 3afaul, He00X0-
IUAMBIE IS pa3paboTKU airOpUTMA.

- 'naBHas uenap aHaJIM3a — MOHSATD 3afa4uy U NpaBUjib-
HO BBIICJIUTH Bce ee 00bekThl. Eciu coBeplilieHa olinbKa
Ha 3TOM 23Tale, T. €. HEBEepHO oIpeJieieHbl U 0003HAYEHbI
00BEKThI 3aayu, Bcd rnocieayouas pabora CtaHOBUTCA
6eCCMBICIIEHHOM. :

IlocnenoBare/ibHOCTh aHAIM3a TakKoBa. Bo-mepBbIX,
HEOOXONMMO B YCJIOBMH 331a4M BBIICJIUTH M OCMBICIIUTH
BCE UCXOIHBIE JaHHbIE KaK o6sexmbt 3adauu. K o6bekTaM
3a/lau OTHOCATCS TAKXKE ITPOMEXYTOUHbIE U OKOHYATENb-
Hble pe3ysbTaThl. Bo-BTOPBIX, HEOOXOAUMO OIIPENETUTD,
KaKHe 1TUMbl 0ObEKTOB aJirOpuTMa OYyIyT MpPEACTaBNsATh B
3TOM aJIrOpUTME BBIIEIEHHbIE U TIPOMMEHORAHHBIE 00B-
€KTHI 3a5a4i. B-TpeTbux, HeoO6xoauMo cHOopMyINpOBaTh
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BOTIPOC 3aauyy B BUAE OJHOIO KOPOTKOI0, KOHKPETHOIO
npemoxeHust. YToObl NpeaIoXXeHHe MOJayYHUJIoCh KOpOT-
KM, HEOOXOAMMO B YCJIOBMU 3aayu «BbIOPOCUTH» BCE
yrouHsitouie aetanu. OnQHaKo 3TU AeTajJu HEOoOXOAUMO
3apMKCUMpoBaTh Iae-TO B «cTopoHe». [lpouecc aHanmuza
YCJIOBUS 3aJaud BKJIIOUAeT B ceOsl: COCTaBJIeHUE Makema
UCXOOHLIX OQHHBIX, MaKema nedamu pe3yibmamos U ma-
Oauybl uoeHmugukamopos. ST AeHCTBUS MpeanoaraoT
JEeTaIbHOE U3YUYECHUE 3a1aUM, pa3IOKEHHUE €€ «I10 M0JI0Y-
KaM», KOHCYJIbTallMM C MOCTAHOBIIMKOM 3a7a4yM (3aKas-
yukoMm). Llenb KOHCYabTalMii — YyTOYHEHME BCEX BOIPO-
COB, JAHHBIX, YBSI3KA IPOTUBOPEUMBBIX TPEOGOBAHHMA  T. 1.
OCHOBHOI1 TUIT BOIIPOCOB, BOZHUKAIOIIUX U CTABSILLIMXCS
MpY aHAIU3E, JOJIKEH ObITh: « KaKOBBI OOBEKThI 3a1auK ?»,
«CKOJbKO UX?», «KakoBbI UX UMeHa?», «KakoBbI OTHOIIIE -
HUSI MEXIy 00beKTaMM 3agaun?», «KakumMu MaremaTuye-
CKMMU BBIPAXXEHUSIMU MOXHO MX OTPA3UTh ?» U TaK Jajee.

OueHb BaXXHO B Ipoliecce aHaIn3a GUKCUPOBATH BCe
YTOYHSTIOIIME [ETad U «HAaIlpalIuBaIOLINEeCs» IIara pe-
HICHHS.

Hanpumep: 311 00beKTHI 3aJa4M OTHOTO TUTIA, UX BCE-
ro 10. CienoBaresibHO, OHU MOTYT OBITh MMPENCTaBACHBI
OHOMEpPHBIM MacCUBOM. Pe3ynpTaToB MHOrO (CKOJIBKO,
kakoro tumna?). Heooxomum uukit (kakoro tumna?). Ucxon-
HbIX JAHHBIX MHOTO. B yCc/10BMY 3a1aui UX KOJIMUECTBO HE
onpeaeyneHo. [ToatoMy U1 BBoga JaHHBIX U UX 00pabOTKH
HYXXEH MTEepallMOHHBIA [IUKJI, TapaMeTPbl KOTOPOro BbI-
OUparoTCs MNPOrPaMMUCTOM.

MakeT HcXoAHbIX IaHHBIX. MakKeT MCXOOHBLIX JaH-
HBIX — 3TO (popMa MPEACTABIEHUS UCXOAHBIX JAHHbBIX C
BblICJICHUEM HAaYaJIbHBIX 3HAYEHUII M TUIIOB OOBEKTOB.
Llenecoo6pa3Ho yKa3bIBaTh COOTBETCTBYIOILINE «3ar0JI0B-
KW», KOTOpbI€ B JanbHEeRILEM OYAYT CJYXKUTD «TOACKA3Ka-
MH» B AJIFOPUTME U KOMMEHTAPHUSIMU B IIPOrpaMMe.
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Hpu coctaBneHU MakeTa yI00HO cpasy Xe Ha3HadyaTh
HMeHa 00beKTaM 3aaul M 06beKTaM aJIropuTMa U 3anu-
ChIBaTb WX Ha MaKeTe.

OueHb BaXXHO YCTaHOBMTb (paKT BO3MOXHOCTH OOB-
eNMHEHUS TaHHbIX B MacCcUBEI. MicITo1b30BaHIIe MACCUBOB
MOXET CYLIECTBEHHO YIIPOCTUTh aITOPUTM pelIeHUs 3a-
HJauM.

MakeT neyaTi pe3yabTaToB. MakeT Ie4yaTu pe3yJibTa-
TOB — 3T0 (hopMa BBIXOAHOTO JOKYMEHTA. B HEM MOJIKHBI
ObITb NPEeyCMOTPEHbl HEOOXOAUMBIE MOSICHSIIOIINE TEeK-
CThI, a TaKXe (haMUIMss UCTIOJIHUTES, laTa UCTIONIHEHUS.
MakeTt neyatu pesyabTaTa 4YacTO 3aBUCUT HE TOJIbKO OT
YCJIOBUS 3aflaud, HO M OT BKyca M 3HaHUU mporpamMMmu-
cTa.

B Tex cnyuasix, Korma MakeT reyaTty B YCJIOBUM 3a1a-
Yl He OTOBOPEH, ero ¢gopMa 1 colepKaHue orpeaesieT-
Cs IPOrpaMMHUCTOM, KOTOPBIi co3naeT (popMy BHIXOTHOTO
JNOKyMEHTa MaKCHUMAaJILHO YIOOHO 1UIsl MTOJIb30BaTeNsl.

Tabauua uaentudukaropos. TaGiuua uIeHTUPHUKa-
TOPOB A0JDKHA COAEPXATb BOZMOXHO 6oJiee MOJHYIO UH-
¢dopmaumio 00 00beKTax 3aayd ¥ 00bEKTAX alropuTMa.
MoxHO peKkoMeHI0BaTh (popMy, NpeICTaBICHHYIO B Tab-
auue 8.

Tabauya 8. Tabauya udenmugpuxamopoe

O0BeKT OO0beKT

3anaun ANFOpUTMA Unentuduxatop | ATpuOyTH
3anaya AJITOpUTM SREDV —
Bospacr | IlepemenHas \Y Henoe

«3arotoBKa» TaGAMLbLI AejacTCs B Hayaje aHaju3a
YCJI0BKA 3a1a4 . OHa He 3aKphiBacTCA 10 3aBEPLICHN S pE~
HIEHMS 3aJauyM, TaK KakK B JIIOOOH MOMEHT COCTaBJICHMSI
QITOpUTMa TabIULla MOXET ObITh JOIOJIHEHA.
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Tabnuia MIeHTU(PUKATOPOR CIYKUT OCHOBOH JUId 3a-
MUCHU pasfiesia OObABJICHHUI B arOpUTME, a TaKXe UIS
yI0OCTBA ITPU COCTABJICHUY ITPOTPAMMBI.

Mertoa mouiarooii Jeranusauuu airoputma. B mpo-
Liecce aHaJIM3a YCJIOBHS 3a4a4d HEOOXOAMMO JaTh ee ja-
KOHUYHYIO (POPMYJIMPOBKY B BUIE OJHOIC NMPEIIOKEHMS.
Yto 3710 3a IpeioXEHNE U KaKyio pojib OHO UTPaeT B pe-
meHuH 3ana4u? OTBET COCTOMT B TOM, YTO 3TO NPEJIOXE -
HUE, IO CYTH, €CTh AITOPUTM PELICHYS 3aAa4, 3allUCaH-
HBIii B «CICTEME KOMaH/I» OU€Hb BBICOKOT0 ypOBHSL. B aToit
CHCTEME €CTh BCEro JIMIb OHA «KOMaH/a», BbIIIOJHEHUE
KOTOPOI1 00ecTIeUrBaeT pelieH1E 3a1a4nl.

Hanpumep, B pe3ysibTaTe aHaIM3a yCAOBUS HEKOTOPOI
3agauu ee copmynupoBain: «ITocTponTs noM».

besycnoBHO, B HICXOOHOI TTOCTAHOBKE 3a/layy yKa3a-
Hbl MHOTHE «MEJIOUYM»: YUCO ITAXKEH, XapaKTEPUCTHUKUA
KOMHAT Ha 3Ta)kaXx M ApPYTHe napameTpbl O0bEeKTOB 3a1a-
YU. BTU «METOYM» JOJDKHBI OBITh 3a(pPMKCUPOBaHbI B Ma-
Keme UCXOOHbIX OQHHbIX, MaKeme pe3yibmamos, B mabauye
udermucghuxamopos B BUie 0OHEKTOB AJITOPUTMA.

Ecnu KOHKpeTHM3NpOBaTh aiTOPUTM WU, APYTUMH
cnosaM#, cpopMyJIMPOBATH €r0 B CUCTEME KOMaHA GoJice
HHA3KOTO YPOBHSI, TO MOABATCS HONOJAHUTEIbHBIC KOMaH-
IIBL.

HanpumMmep:

1. [Tocmasums pyndamenm.

2. [lodeecmu kommyHuxayuu.

3. Hlocmpoums smaowcu.

n. Coenams Kposnio.

Ecnu aTaxn Bce ONMHAKOBBIE, TO BO3MOXHO, HAIIPU-
Mep, caeaylolliee yrouHeHne KkoMaHasl: «[loctpouts sra-
Xi». Boinoanums K pas: «ifocmpoumo smaxc». IT0 yxe
NPOLIECC ACTAUTU3AINY JITOPUTMA.

ipolecc neraiv3aly alrOpUTMa MOXHO NpOoaoA-
Xartb, 3aIlUCHIBAs €ro KaXIbiil pa3 B CHCTEME KOMaHJI BCe
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I «[locTponTb AOM>» | — Boicwmnii ypoBeHb netanmsaumman-
roputma

— Bropoit ypoBeHb petanusaumm

— Cnepyolme ypoBHN fetanvsaumm

Cxema 23. llepeso ypoeHei demaausauuu areopumma

6oJiee HU3KOTO YpoBHsI. CXeMaTHYeCKH €ro MOXHO Tpea-
CTaBUTD B BUJIE A€PEBA YPOBHEM IeTAIM3allUU, IPUMED KO-
TOPOTro NpUBEAECH Ha cxeMe 23.

Ha Kaxxn1oM ypoBHE aITOPUTM «pacClIUPSIETCSI» IO Me-
pe 100aBNeHUS U YTOUHEHUS AeTajleil. YPOBEHb KOMaHM
(MHCTPYKLIMIA) MOCTENEeHHO NMoHMmXaeTcs. Bech npolecc
3aKaHYMBaeTCs TOrIa, Koraa OyneT IOCTUTHYT ypPOBEHb CU -
CTEMbl KOMaH]l HEIOCPEACTBEHHOTO UCIIOJIHUTEIS Iro-
puTMa.

Takoif Meton pa3paGoTKM ajJropuTMOB Ha3blBaeT-
Csl Memodom nouiazogoli demaauzayuu, AWM HUCXOASIIUUM
MPOEKTUPOBAHUEM (CBEPXY-BHM3 OT CUCTEMbI KOMaH/I BbI-
COKOTI'O YPOBHS K CHCTEM€E KOMaHJl HU3KOTO YPOBHSI).

PexomeHaauMu K MCHOJIb30BaHMIO METOMA IOIlaro-
BOU JeTaNu3aluu:

1. He cnemuuTe 3aHMMAaThCs «MeJIoyaMu». 3a OMH 1Iar
IeJlaiiTe TOJIbKO HEGOJNbIINE «pacluMpeHusi». He BaaBaii-
TECh B ICTAJIU CJIMILIKOM paHO, KOHUECHTPUPYHTE BHUMA-
HUE IIPEXIE BCEro Ha CaMOM CYLIIECTBEHHOM.

2. TuratenpHO B3BEIIMBANMTE KaXbIi LIar AeTaau3a-
uuu. IpiTaiiTech NOHSITH MTOCAEICTBUS TOTO, UTO JIeJIacTe.

3. BHuMarenbHO clienuTe 3a JaHHBIMU U U3MEHEHUS-
MU uX 3HaueHu#. ITo Mepe netaau3aliiy MOIyT MOSIBISTh-
Csl TIPOMEXYTOUHBIE (HONOJHUTEIbHbIE, BCIIOMOTraTeb-
Hbie) JaHHble — OOBeKTH ajropurMma. [lectosiHHO GUK-
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CUpYITe BCe JaHHBIE B TabJaU1le MIeHTU(DHUKATOPOB.

4. bynbTe roTOBB OTMEHUTDb IIPUHATHIE peteHus1. [To-
NbITaliTeCh peajnu30BaTh Jpyroil BapuaHT Ha OJHOM WJIM
HECKOJIbKMX YPOBHSIX ICTaIN3aLIM 1.

IIpumep ananausza yciaoBus 3anauu. PaccMoTpuM Bce
9TH 3Tallbl IOIArOBOM eTaau3allM HAa KOHKPETHOM MpH-
Mepe.

3adaua 3.1. [1e4TeIbHOCTD NPEANPUATUI TOpoaa Xa-
pakTepusyetcs 8-10 nokasaTeasiMy. Yuciao npeanpuaTri
He 3a1aHo. TpebyeTcs onpeneauThb NpearpusiTue, uMeo-
niee HauboJibliiee 3HaYeHWE OHOTO U3 nokazaTteseit. [1o-
Kazarenb 3alaH.

Pewenue.

1. Anaau3s ycaoeus 3aoauu.

OueBUIHO, YTO YCJIOBUE 3alauyl CJIEAYEi YTOUHUTb M
KOHKPETU3UPOBAaTh.

YT0 03HAYaeT yTOYHUTHh U KOHKPETU3UPOBATH?

DTO 3HAYHUT, BLISIBUTH BCe OOBEKTHI 3a1a4l U YTOUYHUTE
UX UIMEHa.

O yeM uzer peys B 3agaye? — O npennpustusax. Cue-
JIOBaTeNIbHO, «IIPENNpPUSTHE» — 3TO OOBEKT JAaHHOM 3a-
Ja4yu.

CKOJBKO TaKMX 00beKTOB? — He 3aaHo. [ToaToMy MBI
KOHKPETU3UPYEM BTOPOI OOBEKT 3afauyM: «4UCJIO Mpeld-
IpUSATUIA», 0O03HAYUM YUCIO MPEANPUITHIA JTATUHCKOM
‘6ykBoit N. N — 3T0 IlepeMeHHasi, 06beKT aIFOpUTMa, KO-
TOPBII COOTBETCTBYET OOBEKTY 331Ul «4MCJIO MPEANPUSI-
TUN».

Kaxnoe npearnpusiTie 10KHO ObITh PEACTABICHO B
NMaMsTH KOMIIbIOTEpa UMEHEM 3TOro NpeaArnpusaTus, T. €.
€ro Ha3BaHUEM, HallpuMep: «3€HHUT», «PyOuH», «Mo-
CKBUY» U T.A. MOXHO OOBEAMHUTH HAHHBIE B MAaCCUB
(IIOCKOJIbKY OHM OJHOTHUITHBIE), YTO CYLIECTBEHHO YIIPO-
CTUT AJITOPUTM pelLlICHNUs 9Toi 3a7a4uu. MaccuB JaHHBIX —
9T0 OGBEKT aITOPUTMA. B JTaHHOM cJ1ydae Mbl UMeEM JEJIO C
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Tabnuya 9. 3acomoexa dag mabauyst udenmugpuxamopog

Oo0BeKT O0BeKT Ve HTHKATO Tun,
3aJa4yd | anropmMTMa P | suavenne

MacCHUBOM CHMMBOJIbHBIX ITEpEMEHHBIX. MaccuB OTHOMEP-
Hblil. BBOA MMeEH mnpeanpusiTUili OyIeT OCYIIECTBISTHCS
B Hukjae ¢ yucjioM noBropeHuit N. ITopa 3aroroBuTh
TabaMLYy MACHTU(PUKATOPOB, KOTOPYIO OyIEM ITOCTEIICHHO
3alI0JIHATH IO MEpe aHAJIU3a YCJIOBUS 3a4a4yM B MPOLecCce
TIOCTPOCHMSI MaKeTa MCXOAHBIX JAaHHBIX (CM. Tabnuiy 9).

[Tonwk3oBaresb MMporpaMMBbI JOJKEH OyAeT BBECTU YU -
cJio npennpusituit N pu UCIIOJIHEHNH ITPOTpaMMBl T10 €€
«3aIpocy», Mocjie Yero OyayT B LUKIIC «3alIpOlIeHbI» BCE
uMeHa npeanpusituii. [lockonbKy B yCIOBUM 3aia4M UMe-
Ha NpeANPUATHIA HE 3aJaHbI, TO ITOJIb30BaTeh BBEAET JIU-
00 MMeHa HEeHCTBUTENBLHO CYILIECTBYIOIUMX NIPEANPUSITUIA,
16O yCIIOBHBIE MMeHa, HanpuMep: «Pl», «P2», ..., «PN».
BaXXHO TTOMHUTb, YTO UMEHA TIPEeINPUSTUIX — 3TO Iepe-
MEHHBIE CUMBOJIBHOTO THIA.

IIponosxaeM aHAIM3MpPOBaTh yCIOBUE 3adauyu. B 3a-
laye TpeOyeTcs ONpeHeIuTh IPEANpUsITHE, HMEloliee
HauOoJblliee 3HaYeHUE OJHOro M3 8-MU MoKazaresei.
DTOT MnokasaTenb (OAUH U3 BOCHMM) 3amaH. B TaGmuiy
MACHTU(UKATOPOB BMUILIEM HOBEIE BhISIBJICHHbBIE O0B-
eKThl 3afiayu: «[oKasaTen, XapaKTepusyloliue paboTy
NpeanpUSTUS», «O0LIee YUCIIO IToKa3aTeNeH», «3aJaHHbII
rokasareJib». 3HaYyeHUsi KOHCTAHT (B JAaHHO 3aaue 3TO
YYCSIO NTOKA3aTeJIei, XapaKTepu3yIoLMX padoTy pearipu-
SITUSL ¥ HOMEDP 33JaHHOro MNOK43aTesisd) HOJLXHO ObITh
OIpeIeJIEHO B YCIIOBUH Y U3BECTHO 10 Hayaja pa3padoTKu
ajgropuTMa: B HaieM cinyyae M = 8, ZADAN = 3. Homep
3agaHHOro roxaszarensi ZADAN ™pl BBIOpaiM YCIOBHO
U NPUCBOWIU €My 3HaueHUe «3». MOXHO MOCTYNUTh ¥
mnHauve. CyuTaTh 3aJaHHbIH ITOKa3aTesib He KOHCTAHTOM,
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a TNepeMeHHOM, 3HauYeHUe KOTOpOH — 3ampaiiuBaeTcCs
nporpaMMoif B Havyajie ee UCTriomHeHus. Torza nonabs3oBa-
Telb MOXET IO CBOEMY XeJTaHWI0 BEIOMPATh MTOKAa3aTelib,
HanGosbllee 3HaYeHNE KOTOPOTO MOCTYXKUT KpUTEpUEM
BBIOOpa MOOGeauTeNsd, T. €. JIydlliero npeanpusitusi. B
TaOJULY MACHTU(UKATOPOB CJICAYET 3amucarh ellle JBa
00beKTa 3a1aYi — «UMSI JIYULLIETO NPEATIPUSITUSI» U «3Ha-
YyeHHEe 3aJaHHOTro Iokaszatenst» — REZ. Wms nydiiero
npeanpudatus (NAME) — 310 cuMBoOJIbHas TiepeMeHHasl,
KOTOPYIO CJIEOYET «3allOMHUTb». MOXHO 3allOMHHTbL M
BBIBECTH Ha 3KpaH 3HauyeHMe 3aJlaHHOro IoKasarens M
ayyuiero npeanpuatus (REZ). TaxuM o6pa3oM, MbI Bbl-
SIBWINM U KOHKPETU3UPOBAIU BCce 0OBEKTHI 3aauM, HaMe-
TWIK B TaOJULe MICHTU(DUKATOPOB OOBEKTHI AITOPUTMA,
OTIpeeNIMIM MX MMeHa U UMeHa UIeHTU(HUKATOPOB, OTipe-
IEJMIN TUNBI NEPEMEHHBIX U KOHCTaHT. MBI ITOMHUM,
YTO TabNM1a UICHTU(KUKATOPOB OCTAECTCS «OTKPLITOM» O
3aBeplIeHMS PELICHUS 3a0auM.

Tenepp MBI MOXEM IIPEACTaBUTb MAKET MCXOIHBIX
JAHHBIX Hallleli 3a0a4y B BUIE TaOMuLbI (cM. Tabmuity 10).

B 3amaue He ompeneneHa ¢popma HMpeacTaBlIeHUS pe-
3ylbTara, I03TOMY pe3y/IbTaThl HalleyaTaeM B BUJE CIIPaB-
K¥ O JIy4IlIeM NPeaNpusaT, KOTopyio obopMUM, Hallpu-
Mep, Tak:

CIIPABKA O JIVUMEM NPERNPUSTHA
3afaHHNA nokasaTenb: 3 - ZADAN
Jlyqmee IpemnnpuATUe: **** - NAME
3RaveHMe NnoKasaTend: ¥*** - REZ
Vcnonmmn: ®.M.0. ucnonmurens - FIO
RaTa: **** - DAT

OTMeTUM,; YTO MNOSIBWINCH HOBble 00beKThl: P.MN.0O.
ucnonuutensi (F10) u nara pacuera cripaBku (DAT). Bue-
CEM MX TOXE B TaOJIUILy MACHTU(DUKATOPOB.

HakoHel, nonsiTaeMcst KpaTKo c(hopMyJIMpoOBaTh CyThb
3a/1ayi, T. €. C(hOPMYJIMPOBATh €€ B CUCTEME KOMaH]I caMO-
ro BBICOKOT0 YpOoBHSI. OI1H U3 BO3MOXHbIX BAPUAHTOB:

«OTpeeNuTh Jydlliee MPeNTIpUsTHES.
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Tabauya 10. Tabauya udenmugpurxamopos
Ha cmaduu aHaausa ycaoeus adavu

O0BeKT NneHTu- Tun,
OO0ObeKT 3aJauu
ajiropuT™Ma ¢dukarop | 3HadYeHHUe
KonunyecTBo N
. IlepeMeHHas N Henbrit
MpeANPUATHIA
OIHOMEpHBIN
HasBanus A p CHUMBOJIb-
. MaccuB U3 N P$ "
NnpeanpusITUil HBIH
3J1EMEHTOB
- KonnyectBo .
- KoHcranTa K Lenbrit, 8
ToKasareJyei
' JByMepHBIN
3HayeHwust MacCHB U3 Beuecr-
Ny PRP(N, K) | —cHecer
rnokasaTteei (N, K) BEHHBII
3JIEMEHTOB
3agaHHBINI .
A IlepemeHHast ZADAN Henbrit
MoKasareJb
MakcumanbHOe
3HayeHue Bemecr-
INepeMeHHas REZ - .
3aJaHHOI0 BeHHBI
rnokasareJisi
Ha3sBaHnue CUMBOID
JIy4LLIEero IMepeMeHHas NAMES -
| NpeanpuaTys

2. [lemanuszayus areopumma

Kak MbI ITOMHMM, JeTajJM3aliUsi aJllOPUTMA — I3TO
(bopMyaupoBaHUe ero B CUCTeMe KOMaHJ 6ojiee HU3KO-
ro yposHsi. Ha kaxnom 60Jjiee HU3KOM YPOBHE aJITOPUTM
«paciuupsiercsi». IIpy aHanM3e MOCTAHOBKHU 3adauyu MBI
yXe YCTaHOBUJIU TEPBBIif YPOBEHD e TAIM3ALIMU:

Bsod 3adannoeo nokaszamens (ZADAN).
L{ukn 6600a u 06pabomxu OaHHbIX 0 NPeONPUAMUSIX.
Beisod pezyrsmamos.
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BBox 3agaHHOrO nokasaTensi — UHCTPYKIMSI, He Tpe
Oyrolllast yTouHeHU . BbIBOZ pe3yibTaToB peannu3yeTcs -
HEHHOM I10CJIeN0BaTEILHOCTBIO TOXE MPOCTHIX MHCTPYK-
LA,

Hns peranu3auuu Gojiee HU3KOIO YPOBHSI OCTaeTCs
OJIVH 3Tall: HMKJI BBOJIa U 00pabOTKHY BCEX JAHHBIX O Mpe-
MPUATHSIX. 31€Ch MOXET OBbITh pPEeaM30BaHO HECKOJBLKO
noaxonoB. [TepBbiit moaxom — BBeCTU YMCJIO IIPEATIPUSITUI
N u o6paboTaTh JaHHbIE B IIMKJIC C Harepen 3afaHHbIM
YKCJIOM MOBTOpeHUit. Bropoii monxon, 6osee UHTEpeCHBIN
C Hallleil TOYKM 3peHUss, — 3TO LUK C 3apaHee HEUs3-
BECTHBIM YMCJIOM IOBTOpeHui. UTo SBSETCSA yCIOBUEM
MOBTOPEHUS liecTBU? OYeBUAHO, HAIMYMUE HAHHBIX O
npeanpusaTusx. [1oatoMy MOXHO cleyiaTh TaKOe YyTOUHe-
HMe 3Tana:

Iloka ecmb OaHHble 0 npeOnpUsMUSX, GbINOAHUMb:
Be00d dannbix 06 ouepedrom npednpusmuu
Obpabomamb daHHble.

BBon maHHBIX 00 OYepenHOM NPEdIPUITUA MOXHO
pa3OUTh Ha IBE OIlepalvu:

Bso0 nazeanus npeonpusmus
Beo0 3navenuit noxazameneii.

B cBolo ouepenn, 06paboTKa JTaHHBIX MOXET ObITh KOH-
KpeTU3UpOBaHa: '

O6pabomamb 3HaveHue OAHHO20 NOKA3amens.
HTtak, nonyuynin o4epeIHOM 1Iar JeTanu3alyu:

Tloxa ecmb daHHble 0 npednpuaAmMuUsX, GbINOAHUMD:
Beoo nazeanus npeonpuamus
Beo0 3nauenuii noxazamens _
Obpabomamb 31aveHue 3a0aHHO20 HOKA3AMeAA.
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OnHako moka He SICHO, KaK peajlu30BaTh MPOBEPKY
OKOHYaHHUS BBOJA TIAHHBIX.

MoxHO, HanpuMep, NPUHATb, YTO BBOJA Ha3BaHUs
MpeanpusaTrs B BUAE npodesia OygeT o3HayaTh Mcuepna-
HUE UCXOOHBIX JaHHBIX. Torga 3aroJIOBOK LMKJIA MPUMET
BUII:

Tloka (NAZV <> «npoben») 8binoasHums:

OTO 3aCTaBUT «[1€PEKPOUTH» BHITTOJHAEMbIE AEUCTBUA
cjleayommM oopa3oM:

Beoo nazeanus npednpusmusn (NAZV).
{loka (NAZV <> «npoben») 8b1n0AHUMD:
Be00 3nauenuii noxazameneii (POKAZ).
Ob6pabomams 3Hauerue 3a0aHHO20 NOKA3AMens.
Beo0 nazeanus npeonpusmus uau «<npobeaa».

BBong 3HaueHUiT MoKa3aTeieil — 3TO BBOJ, 3JIEMEHTOB
MacCHBa, CJed0oBaTe/bHO, ISl 3TOr0 HEOOXOAUM LIUKI C
U3BECTHBIM UMCJIOM ITOBTOPEHUIM:

s I =om 100 8 ebtnosnums:
Beod POKAZ(]).

OTMETHUM, YTO IMOSIBUJICS HOBBI OOBEKT AJIFOPUTMA —
CUETYMK 7, 3anulleM ero B UMEIOUIyI0Ccd TaOIULYy UACHTH -
(pukaropoB (cM. Tabauuy 11).

Broa HazBaHUS NPEIITPUATHS U 3JIEMEHTA MacCHBa —
910 HHCTPYKLUH, He TpeOylomue aetainsauun. Ocraercs
YTOYHUTD MOCJIEAHIOO:

O6pabomamp 3HaveHue 3a0AHHO20 NOKA3amens.

M3 noctaHOBKMY 3agauu CJIEAYCT, UTO 3Ta o6pa6(m<a
€CTb HaXOXICHUEe HAUOOJIbLIEro 3HAUECHUS MOKA3ATEs,
T.€. €ro CpaBHCHHE C APYTrUMHU:
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Ta6auya 11. Jannsie, eHecenHble 6 mabauyy
udenmugpuxkamopos 6 xooe pa3pabomKu areopumma

O6BeKT WaeHTtn- Tun/
OObeKT 3agauu
aaropuTMa (buKaTOp | 3HAYEHME
d.N1.O0. CUMBOJIb-

INepemeHHas FIO$ .
UCTIOJHUTENA HBI

ara pacuera CHMBOJIb-

Aatap IlepemMenHag DATS .
CIIpaBKH HBI
CyeTunk IlepemeHHast Ji Hennbrit

Ecau (POKAZ (ZADAN) > REZ) moezda:
REZ = POKAZ (ZADAN).
NAME=NAZV.

M okoHyaTe IbHO MOXHO 3aM11CaTh;

Beod 3adannoeco noxazamens (ZADAN).
Beod nazeanus npeonpusmus (NAZV).
TToxa (NAZV <> «npoben») 8binosHums;
s I=om 1 0o 8 evinoanums:
Beoo POKAZ(I).
FEcau (POKAZ (ZADAN) > REZ) moeoa:
REZ = POKAZ (ZADAN).
NAME-NAZV.
Beoo nazeanus npednpuamusa uau «<npobena».
Bv1600 pesyrvmamos.

®dopmanbHOoe HchoHenne aaroput™a. [TonyueHHBII
TEKCT €llie HeJIb3s1 CYUTATh 3aBePIICHUEM PabOThl HaL -
TOPUTMOM, TaK KakK ClieayeT IIPOBEPUTH, BCe Ji TpeOoBa-
HMS1, IPEAbSBIISIEMBIE K AJITOPUTMAaM, BBITTOJHSIOTCS:

1) fluckpemnocms — cocTaBeHHBII TEKCT €CTh [1OCTIE-
JIOBaTeJIbHOCTb KOHKPETHBIX MPeAITMCaHIH.

2) Maccoeocms — Mbl He HaKJIaAbIBa€M HUKaKHUX orpa-
HUYEHUI Ha UCXOJHbIC JaHHbIE.
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3) PesyasmamugHocms — Mbl 3Ha€M, YTO KOHKPETHO
TTOJIYYMTCSI B UTOTE UCIIOJTHEHUS AJITOPUTMA.

4) Ilonsamuocmb — NOTTYCKAEM, YTO TEKCT IMIOHSTEH UC-
TIOJIHUTEJIO (YUTATENIO), TaK KaK aJITOPUTM pa3paboTaH C
OpHMEHTalMe Ha BITOJIHE ONPENEIEHHOTO UCTIOIHUTEJIST —
YyeJIoBeKa — Y B HETO BKJIIOYEHBI KOMaH/bl TOJIbKO U3 CU-
CTEeMbl KOMaH/ JaHHOTO UCITOJTHUTESI.

5) demepmunuposanHocms — TIyTh PELICHUS OIpeae-
JIeH BITOJIHE oflHO3Ha4YHO. Ho, ¢ yyeOHOI 1esiblo, TO3BO-
JIUM cebe YCOMHUTBCS: TakK Jid 310? JIJIsi IpOBEpKHU cie-
JIyeT OCYIIECTBUTH (hOPMaJTbHOE UCITOJIHEHUE alrOpUTMA.
Ilpu aTOM neiicTByeM CTPOro MEXaHUUYECKH, NMEJAHTUYHO
clieayst MHCTPYKLIMSAM. Pe3ynbTaTsl MCTIOJHEHUST KaXI0TO
11ara UHCTPYKUMI OyIeM 3amuchiBaTh CIIpaBa OT TEKCTa
aJIrOPUTMAa B COOTBETCTBYIOIIMX CTPOKAX.

B nopasnsioieM 60JIbIIMHCTBE CiIydaeB (popMajbHOE
VICTIOJIHEHME aJITOPUTMa IO3BOJISIET HE TOJBKO OOHapy-
XHUTb JOMYILIEHHbIE OIUUOKU, HO U ONPENEHUTh IMYTU UX
ucnpapieHusi. Tak, B paccMaTpuBaecMOM IIpUMEpPE st
TEPBOro Xe TPeANPUsITUS OKa3bIBaeTCsI HEBO3MOXHBIM
BBIMOJNHUTL cpaBHeHUEe POKAZ(ZADAN)>REZ no Ttowu
MpU4YMHe, 4To 3HaYeHue REZ He onpenesieHo. OUUOKY
MOXHO UCIIPaBUTh, IPUHUMAs Mepe] Ha4aJloM BbIUUCIIE-
HUIA:

REZ=0.

YuraTenio npeajaraercsi OnpeaeuTb MECTO 3TOU UH-
CTPYKUMHU B aJITOPUTME U yOSTUTHCS B IIPABUJIBHOCTH, OCY-
LIECTBUB MOBTOPHO (hOpMaibHOE UCTIOJIHEHHE.

Takxxe caMoCTOSITEIbHO IIpeasaraercsi IMpeaycMo-
TPETh B QJIFOPUTME OIHOBPEMEHHBIM IOUCK HE TOJIBKO
HauOOJIbIIEro 3HaYeHUS MoKa3aresei, HO U HauMEHbIIIe-
ro, T.e. IpeanpusITusi ¢ 6o1ee HU3KMM YpOBHEM, HallpU-
Mep, ce6eCTOMMOCTH ITPOIYKIIUH.
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Hauyana nporpammMmupoBaHua
Ha s3biKke Basic

BBepeHue

SA3BIK MporpaMMHpPOBaHUSI — 3TO CHUCTEMa KOMAaHI,
«TIOHATHBIX» DBM. PaznenstioT 361K HU3KOTO U BBICO-
koro ypoBHs. [lepBbie (B KauecTBe mpUMepa MOXHO Ha-
3BaTh AcceMOJiep) MO3BOJISAIOT YIIPABIATh BEIYUCIUTENb-
HBIM IIPOLIECCOM HANpSMYIO, IIPU MOMOIUM MAIIMHHBIX
komaHa. HanucaHnue nporpamMM Ha si3bIKax HU3KOTO YPOB-
HSI — TIPOLIECC CJIOXHBIN U TPYAOEMKHUIA: 3TO yaes y3KOro
Kpyra CIeLiMaJIuCTOB. SI3bIKM BBICOKOTO YPOBHS TPeOYIOT
JUISL OOIIEHUSI C MalIMHOM «IepeBOMAYMKa» — TpaHCIIsI-
TOpa, HO IPOIECC MPOrPaMMHUPOBAHMS IIPU 3TOM CYIle-
CTBEHHO yIpoliaeTcs. B HacTosiee BpeMsT UCIOJb3YIOT
GOJIBLIOE KOJIUYECTBO BHICOKOYPOBHEBBIX SI3BIKOB B pa3-
JIMYHBIX Bepcusx, HarmpuMep, Basic, Pascal, C, C++, Perl
u T. 1. Kaxnplif U3 HUX UMEET CBOM OCOOEHHOCTH, HO TIpU
3TOM OOILIME MPUHLMITBI IIPOrpaMMUPOBAHMS Ha Pa3HBIX
sI3BIKaxX OJHU U Te Xe. OCBOCHME OJHOTO U3 SI3LIKOB 00-
JleryaeTt u3y4eHue IpyTux. '

B Hacrosiiiem pasgesie mocoOust U3JIOXEHBI Havala
nporpaMMupoBaHus Ha sizbiKe Basic. [TomoGHBIN BeIOOD
TIPOINKTOBAH TPEMSI OOCTOSTEILCTBAMU.

Bo-nepBbIX, 3TOT SI3BIK JOCTATOYHO IPOCT B OCBOE-
HHUM, KaK U cjeayeT U3 ero HasBaHusi — Beginner's All-
purpose Simbolic Instruction Code — yHMBepcaJIbHBII
SI3bIK CUMBOJIMYECKUX UHCTPYKLUMH TSI HAUMHAIOIIINX.

Bo-BTOpBIX, 3TOT SI3BIK paccMaTpuBaeTCsl B Kypce
OCHOB MH(OPMATUKU U BBIYUCIMUTENBHON TEXHUKH BO
MHOTUX CPEIHUX YIEOHBIX 3aBEICHUSIX.

B-TpeTbux, OH SBASETCSI POAOHAYATBHUKOM TaKUX
MOILIHBIX COBPEMEHHBIX SI3BIKOB ITPOrpaMMHUPOBAHUS [T
cpenbl Windows, Kak VB (Visual Basic) u VBA (Visual Basic
For Application), 4To MO3BOJUT OCBOUBIIIEMY SI3bIK Basic
OBICTPO MEePeiTH Ha KaueCTBEHHO MHOI YPOBEHb IIPOrpam-
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MHPOBaHUS, HE OTB/IEKAsICh HA OCBOEHHE HOBOTO CUHTAK-
cuca.

CylecTByeT MHOXECTBO BepCcHii sidbika Basic pazHo-
TO YPOBHS CJIOKHOCTH M COBEPIIEHCTBA, CO3NAHHBIX IJIs1
DBM paznnuneix Tumnos (QBasic, GWBasic, MSX-Basic,
HBasic, Visual Basic, VBA u np.). ITonuac mnaHHbIE Bepcuu
HECOBMECTUMBI, HO, HECMOTPS Ha 3TO, BCE OHU UMEIOT 06-
M1 GyHAaMEHT — COBOKYITHOCTb OCHOBHBIX OIIEpaTOpOB
U CUCTEMY KOMaHJ, KOTOphi€ ¥ pacCMOTPEHBI B HACTOS-
1LEM paszene.

CTpykTypa nporpamMmmsl Ha s3bike Basic

Crpoku nporpammsl. I[Iporpamma Ha s3pike Basic co-
CTOUT U3 HOC/eN0BaTeIbHOCTU cTpoK. Kaxnas crpoka co-
JCPXUAT HOMEP* U OJJMH WIM HECKOJIBKO OTepaTopoB.

HoMepa cTpok (nanee «<HC») — 3TO LeJble AeCITUYHbIE
yuciaa ot 1 jo 32767. Homep ucnosbayercs st

— uaeHTU(dUKaALUU CTPOK;

— YCTaHOBJICHMSI OYEPECIHOCTH BBINIOJHEHUSI CTPOK
HPH 3ayCKe TPOrpaMMBl;

— oOpallleHUsI K oriepaTopaM CTPOKM.

IlepBoHayanbHO CTPOKU HYMEPYIOT € miarom 10, yto-
OBl UMETb BO3MOXHOCTb BCTaBJISITh B IPOrpaMMy HOBBIE
CTPOKM 0€3 IepeHyMepaliuy BCeX CTPOK ITPOrpaMMBbl.

Ecnm onepaTtopoB B CTPOKE HECKOJILKO, MX OTAEJISIOT
APYT OT Apyra nsoetoureM. Oneparopsl BHIITOJHSAIOTCS B
TOpsIKE UX 3afIMCH ClIEBa-Hampaso.

KommenTapuu. B rporpammMe MoXeT NPUCYTCTBOBATh
TEKCT, HEOOXOAUMBINA IUIs1 MOSICHEHUSI MMEH OOBEKTOB
MpOrpaMMBbl ¥ 3TanoB ajiropuTMa. Takoi TeKCT Ha ecte-
CTBEHHOM (pYCCKOM, HalIpUMep) sI3bIKE ¥ €CTh KOMMEHTa-
puii. 11 BBEIEHUSI KOMMEHTApUs B IIPOrpaMMy MCII0Jb-
3yeTcsl crienmanbHblil oneparop — REM. ®opmar onepa-
TOpa:

*B psane Bepcuit CTpOKM He HYMEPYIOTCS.
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He REM <mexcm kommenmapusn>.

3neck:

REM — kimoyeBoe ¢10BO (Ha3BaHHE ONeparopa);

<mexcm KoMMeHmapusa> — NPOU3BOJIBHBIA TEKCT, I10-
SICHSIIOLUIA POrpaMMy.

3akimouyaTh TEKCT B KaBbIUKM HEO0sI3aTeJIbHO, TaK KaK
oneparop REM — HeucnionaHsieMblii oriepaTop.

BMecto omeparopa REM MoXHO NpUMEHSITH aIo-
cTpod. Anoctpod He SBISETCS OIEepaTOPOM, MOITOMY
IBOETOYME IPH €ro MCIOJb30BAHMH HE CTaBUTCS.

IIpuMepbl KOMMEHTApUEB:

10 REM IlporpamMmMa BHYMCII€HMA HACTHOr'O
20 A = 21 : REM JenmumMoe

30 B = 7 ! Hermmrens

40 ' 3Tanm BHUMCIeHMA

OTCyTcTBHE KOMMEHTApHEB B IIPOrpaMMe CUNTAETCS
IYPHBIM TOHOM.

Hauaso u konen nporpammsl. B Basic'e He 00s13aTenb-
HO OTIpeHeJISITh 3ar0JIOBOK IPOTpaMMbl, HO AeJIaTh 3TO pe-
KoMeHayeTcst. CrieliuabHOTrO omeparopa AJisi 3TOTO HET,
HO MOXHO BOCIIOJIb30BaThCsl 3HAKOM KoMMeHTapusi. Ha-
npumep:

10 REM IlporpamMMa omnpenenexms MAX

BboiojiHeHHe MporpaMMbl HAYMHAETCSI CO CTPOKHU C
HAaMMCHBIIMM HOMEPOM M 3aKaHYMBAETCS CTPOKOIf, CO-
nepxaiieit oneparop END. @opmar aToro oneparopa:

He END.

ITpy €ro JOCTUXESHUM UCIOJIHECHUE MpOrpaMMbl 3a-
KaHynBaeTcs. Clenyioiine CTpOKHU, €CJIM OHU £CTh, UT'HO-
pUpPYIOTCS. YKa3bIBaTk KOHEL MPOrpaMMbi XeJaTe/bHO,
HO He 0053aTe/IbHO. €CAY KOHEL] IPOTPaMMH HE YKA3aH, TO
BBLIXO/] 3 HPOTPaMMsl IIPOUCXOAUT MO UCTIOTHEHUY BCex
ee CTPOK.
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lNMepBUYHbIE KOHCTPYKLUUU i3blka Basic

Andasur. Argasumom sa3vika npocpammuposaHus Ha-
3BIBACTCSI COBOKYITHOCTh OYKB, LIM(p U CUMBOJIOB, yIIO-
TpeOJIsIEMBIX TS 3aITUCU KOHCTPYKIIUI S13bIKa.

AndaBut s3b1Ka Basic BKiIroyaer:

— necsatiuHbie nugprl ot 0 10 9;

— CTPOYHBIE Y ITPONMCHBIE OYKBHI JATUHCKOTO aJia-
BUTAOTA 10 Z;

— CTPOYHBIE ¥ IPONMUCHBIE OYKBbl KUPWUIHIIBI OT A
no 51;

— 3HAKM U CUMBOJIBIL (+ -=*/?2<> 8% @# & " :;
npo6ein, CKOOKHU U IIp.).

OcHOBO¥ s13bIKa SBJISIETCS JJAaTUHCKUI aidaBut. by-
KBBI €T0, Hapsiy ¢ LU pamu, BXOIST B COCTaB UMEH (UACH-
TU(UKATOPOB) 0OBEKTOB ITporpaMMbl. KpoMe Toro, 3 HuX
‘COCTOAT KJIIOUEBBIE CJIOBA SI3bIKa — OIIEpaTOphl, UMEHA
BCTPOEHHBIX (QYHKIIMI, Ha3BaHUS psla Orlepaluii u Ipo-
Yye yrpaBisione 3JieMeHTh. BOT HeKOoTophIe U3 KITIoye-
BbIX CJIOB:

DIM THEN NEXT
REM ELSE WHILE
END GOTO MOD
INPUT ON NOT
PRINT FOR  AND
IF TO OR

Hx Ha3zHaueHUe MMOSICHSIETCST HUXE.

Pycckue 6ykBbl (KUpUILIMIA) KCTIOB3YIOTCS TOJIBKO B
KOMMeHTapusix (06e3 KaBbl4eK) U B CEMBOJIbHBIX KOHCTaH-
Tax (B KaBbIYKax).

KoucranThl B s3bike Basic. Koncmanmoii Ha3bIBaeTCs
BeIMYMHA, HE U3MCHSIOUIAS! CBOETO 3HAYEHUSI B XOJ€ BbI-
noJjiHeHus nmporpammel. B Basic'e paznuyaior apudmern-
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yeckue (1cpoBbie) U CUMBOJIbHBIE KOHCTAHTHI*. B cBOIO
odepenb, apuPMeTHYeCKEe KOHCTAHThI MOTYT ObITh LIEJIbI-
MU U BELIECTBEHHBIMMU.

Twun o6beKTa NporpaMMbl, U KOHCTaHThHI B TOM YUCJIE,
HacyenyeTcs oT o0beKkTa 3amauM (cM. pasnen «OO0beKThbI
aJIrTOPUTMAa»).

Llenas koHcmanma — 3TO 1LieJioe OECITUYHOE YUCIIO,
KOTOpO€ MOXET MMeThb 3HaK (IUII0OC WIM MHUHYC) U
HaXOIOWTCs B AMamna3oHe oT —32768 no +32767. Llenouuc-
JIeHHasl KOHCTaHTa He JOJDKHa COAEepXaTb ACCATHYHOM
TOYKHU.

Bewiecmeennas koncmanma — 370 AeCATUYHOE YHCIIO,
KOTOpPO€ MOXET UMETh 3HaK U IPOOHYIO YacTh. JIpoOHYIO
YacTb OT LEJIOM OTHCHSIIOT ACCATUYHOM TOUKOMA.

IIpu 3anucH BenieCTBEHHbIX KOHCTAHT UCITIONb3YIOT 2
(opMbi:

1. ®opma ¢ GUKCHPOBAHHOM TOUKOM (€CTeCTBEHHAs
¢opma). Hartpumep:

56 0.825 -34.1931 261.00 +1.67

2. ®opMa ¢ 1aBaoieit TOYKoi (3KCIOHEHIMATbHasT
¢opma). Hanpumep, uncna —4.58 - 103 u 0.872 - 108
B IporpaMmax 3arlMChIBalOTCSI, COOTBETCTBEHHO, Kak
—4.58E-3 u +0.872E + 8.

3Haku «+» Iepel MaHTUCCOM U IMOPSAKOM MOXHO
OITyCKaTh.

JuarnazoH JOMYCTUMBIX 3HAYEHMId ISl BELECTBEH-
HbBIX YuCeJI HaxoauTcd B nipenenax ot —E+ 38 no +E+38.
JAnana3oH M TOYHOCTb ONpeAeisiloTcs (opmaToM (CM.
ApudmeTrnyeckre ocCHOBEI DBM).

CumeonbHas KoHcmawma — 3TO TIPOU3BOJIbHASL TO-
CJIEIOBATENbHOCTb JIOMYCTUMBIX CUMBOJIOB fI3blKa (He

*B GoJsiee MO3AHUX BEPCUSX UMEIOTCS TAKXE KOHCTAHTBI IPYTUX TH-
OB, B YACTHOCTH, JIOTUYECKOTO.
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Ta6auya 12. Ilpumepst uoenmugurxamopos

Haentrndukatopnl Tur o0beKTa AITOPATMa
PLAN|Sum2 | a | X | Y BeecTBe HHBIH
flag% {KOL%| 1% } j% |N% Uenbrit
FIO$ |name$ |str$|lex$|s2$ CHUMBOJILHBI

uckmoyas npoden). CUMBOJbHBIE KOHCTAHTHI B MpoO-
rpamMMax 3aKiIloyalTcs B BepXHHE KaBbluKM. IIpumepni
CHMBOJIBHBIX KOHCTAHT:

"BASIC" "IlerpoB-Boaxun" "14.07.01"
"ivanov@mail.ru” "C HoseiM ['omom!"

Nnentuduxarepsr. MneHTHGUKATOPB — 3TO UMEHA,

KOTOpbIE€ TIPOrpaMMMCT Ha3zHa4yaeT OOBEKTaM IMporpam-
1*. [IpaBuiia coctaBieHUsI MACHTU(PUKATOPOB:

1. UnpenTduKaTOpH MOTYT COAEPKATh IATHHCKME OY-
KBbI, 1Pl 1 HEKOTOPble CUMBOJIbI U JOJKHBI HAUMHATh-
cs1 C OYKBBI.

2. B KoH1e uaeHTU(UKATOpa MOXET OBITh CypPUKC —
CUMBOJ «$» U «%»**.

IHocnexunit cuMBos UIeHTU(DHKATOPA COAEPXKUT MH-
¢dopManuio o THIe 06beKTa: MMeHa 0GBEKTOB CUMBOJIb-
HOTO THIA 3aKaH4YMBaIOTCAd cydduKcoM «$», nenoro —
cydbdukcom «%», OykBa WM LUdpa B KOHIIE UMEHU —
NpU3HaAK BEIECTBEHHOTO Yucja*™ ™,

IIpumepsl UOeHTH(UKATOPOB IMpPUBEIEHB B Tabjiu-
ue 12.

IIpu orcyrcTBuHu cydpdpukca «%» B UMEHH LIeN0 ne-
PEMEHHOI4 COOO1IEHNS 00 OIIMOKE HE ITOCIIEAYET, U B MO~
JaBJIsIIoIIEM OOJIBLIMHCTBE CIy4yaeB Ha MCTIOJIHEHUM TIpO-
IrpaMMBbI 5TO HE OTPa3UTCS.

*B 6ostee CIOXKHBIX BEpCHAX TaKXe NpolierypaM, GYHKUHUSM U T. I.
** B psiie BepcHii UCTIONb3YIOTCS TaKKe CUMBOJIHL !, #, &, @.
***B Visual Basic Tum o6bekTa onpenensiercs sBHO U UCIOIb30BaHUE
cydhduxcoB He 0653aTENBHO. :
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HMmeHa o0beKTOB mporpaMMbl (MAEHTU(HUKATOPOB)
JOJDKHBI OBITh yI0OGOUNUTaEMbl U MHEMOHWUYHAI (OTPaXaTh
CYHIHOCTb OOBEKTA).

OO0baBienHe 00beKTOB nporpamMbl. Kaxipiit oObeKT
TporpaMMBbl TpeOyeT onpeaeeHHOTO MeCTa B OorlepaTuB-
Hoit nnamMsaTH. O0bEM TpeOyeMO MaMATH 3aBUCUT OT TH-
na o0beKTa rporpaMMel. Llenb 00bsSIBICHUS — BBUICICHUE
MeCTa B MaMSITU IO KOHKPETHBII O0OBEKT IporpaMMsl B
COOTBETCTBUY C €TI0 TUTIOM.

B Basic'e HeT crieliMaIbHBIX pa3aeoB OIucaHus (00b-
SIBJICHUST) OOBEKTOB ITporpaMMbl. OOBSIBISATL UX MOXHO B
JII000# CTpOKE MpOorpaMMbl, HO HEMIPEMEHHO 10 TIEPBOTO
ucnosnb3oBaHus. Tlockonsky nHdopMalusg o TUile 00b-
€KTa COIEPXUTCS B €ro HMEHHM, IPOCThIC IIEPEMECHHBIE B
0CO0OM OOBSIBJICHUH HE HYXKIAIOTCS: NaMSITh IS HUX Oy-
JIET BbIIEJIeHA ITPY IIEPBOM YIIOMUHAHN U UX UMEHHM B IIPO-
rpamMme (OOBSIBJIECHUE HEITOCPEACTBEHHO MpeaBapsieT Iep-
BO€ MCIOJIb30BaHUE).

MaccuBbl HEOOXOAUMO OOBSIBIATH, XOTS TUM UX 3JIe-
MEHTOB, KaK U B CJTy4yae MPOCTHIX IEPEMEHHDIX, CICAYET U3
X uaeHTHduKaTopa. JIjist Toro 4To66I KOMIBIOTEP MOT BbI-
JIETTUTDH HY>KHOE KOJIMYECTBO MaMSITH, €My HaJI0 COOOUIHTS,
CKOJIbKO OyJIeT B MaccUBe 2JeMEHTOB. [Jisi 0OBbsABACHUSA
MaccuBa Mcioab3yeTcst onepatop DIM*:

He DIM <cnucok o6sexmoe>.

3nech:
DIM — xnio4eBoe CJIOBO, oliepaTop ofucaHus (00bsBIIe-
HUS);

<chucok 06sexmos> — OJUH WIN HECKOJIbKO OOBSABISAEMbIX
MAaCCHBOB, PpA3aC/IsICMbIX 3alIATbIMH.

*B Visual Basic ¢ nOMOILbIO 3TOTO OfIePaTOPa OOBABIAIOT U NTPOCTHIC
MepPEeMEHKBIE.
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ITpu 06BsABIIEHUM MacCUBa YKa3blBAIOT €r0 UMS U — B
KPYIJIBIX CKOOKaX — YUCHAO COACPXKAILMXCS B HEM DJIEMEH-
ToB*. ECciin 00BsIBISIETCSI MHOTOMEPHBIA MacCUB, YUCIIO
3JIEMEHTOB IO KAXIOMY M3MEPEHUIO YKA3bIBAIOT B KPYT-
JIBIX CKOOKax yepe3s 3airylo.

PexoMeHayeTcs OOBSIBJISASTH MAaCCHUBBI HE CITMCKOM, a
110 OMHOMY B OHOM CTPOKE MPOTPaMMEL, TIOSICHSA B KOM-
MEHTapuu, YTO 3TO 3a 00BEKT 3anauu. [IpuMepbl oObsIBIE-
HUS MacCUBOB:

20 DIM FAMS$(30) ' CIMCOK yyammxcs
30 DIM VIPUSK(10,4) ' IORBAPTaNBHEIA BHIYCK NPOAYKLIWM 3aBOoja
40 DIM STUDS$(25), OCEN%(25,5) ' UuadopMauma O CTYReHTax

B crpoke 20 npumMepa oObsIBIEH OMHOMEPHBINA CUM-
BOJIbHBII MaccuB, B cTpoke 30 — LBYMEPHBI MacCUB Be-
LIECTBEHHBIX 4YKces, B cTpoke 40 — IBa MacchBa: OJHO-
MEPHBII1 CUMBOJIbHBIN M IBYMEPHBI LIeJIOUMCICHHBIMA.

Onepauwn

JT10601i A3bIK MpOorpaMMKUPOBaHMSI pacIiojiaraet CTpo-
TO onpeaeIeHHLIM HabopoM onepanuii sl paboThI C 1aH-
HbIMU. Onepauuu siBJISIIOTCS OCHOBOM BBIYMCIIATEILHOIO
npoliecca.

Apugpmemuueckue onepayuu (B MOpsIIKE YOBLIBaHMS

IpHoOpUTETA):
~ BO3BEIAEHUE B CTEIICHD;
* YMHOXEHUE;
/ IieJIeHuE;
\ LICJIOYMCIIEHHOE JIEJICHUE;
MOD nosnyyeHue ocTaTKa OT JeJICHUS;
+ CJIOXEHUE,;
- BbIYMTAHUE.

* B 3aBUCHMOCTH OT BEpPCHU MHACKCAMS MOXET HAUUHATBLCS C HYJIS
WM eIMHMIBI. B clydyae MHAEKCAIUU OT HYJISI KOJIMYECTBO 3JIEMEHTOB
B MacclBe OyJeT Ha 1 peBbILIaTh YUCIIO, YKa3aHHGCE IIPH OGhSIBIEHUM.
B HacrosiiieM noco6uu NpUHSATO, YTO UHAEKCALMSI HAUMHAETCS C eAU-
HU1BI.
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Tabauya 13. Helicmesite onepayuii \, / u MOD

A B A/B A\B | AMODB
33 7 37142 4 5
=33 7 47142 3 5
21 3 2625 ) 3
71 8 2625 ) ¥5
2 10 0.2 0 2

HeiictBue onepauuit /, \, MOD BUIHO U3 NpUMEPOB,
MPUBEICHHBIX B Ta0auLe 13.

OnepaHgaMu B onepauysix apuPMETHYECKOro TUIla
MOTYT OBITh TOJIBKO YHCIIA,

Onepayuu omHouwieHus:

=  paBHO;

<> He€ paBHO;

> OoJibllIe;

< MEHBILE;

>=  QoJblle WA paBHO, HE MEHBILIE;

<= MeHBbIIE WIN paBHO, HE OOJbILIE.

Ecnu -oTHOLIEHME JIOXXKHO, pe3yabTaT onepauuun «O»,
€CJIM UICTUHHO «—1».

Onepauuu OTHOILEHUS WUCIIONB3YIOTCS MPU CpasHe-
HUM JAHHBIX: IBYX YMcel TU60 ABYX cTpoK. CpaBHUTD YK -
CJIO CO CTPOKOIt HENb34.

Jlocuueckue onepayuu (cM. Jlormyeckue OCHOBBI
9BM):

NOT noruyeckoe OTpULIaHUE;

AND u, joruyeckoe yMHOXEHHUE;

OR WIH, JIOTUYECKOE CJIOXECHME.

Jloruyeckue onepauyy 4acTo UCIIONb3YIOTCS IIPU He-
00X0IKMOCTH ONHOBPEMEHHOU! IIPOBEPKM HECKOJIBKUX yC~
JoBuii. CUMBOJIbHBIE JAHHBIE OTIEpaHaMH B 3THX oIlepa-
UMSIX OBITH HE MOTYT.

[Ipyi HaIUYUM B OJHOM BBIPAXEHUM HECKOJbKUX
onepanuii BbIOJHATHCS OHU OYIYyT He OAPSiA, a B ollpee-
JIEHHOM TTOC/IeA0BAaTENbHOCTH, 3aBUCSILIEH OT IpUOpUTETA
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(ctapuivMHCcTBa) onepanuii. B nepByio oudepenb BbBIIOJ-
HAIOTCSL OTepaluy C CaMbIM BBICOKMM NPUOPUTETOM,
Jlajiee — B IopsiiKke YObIBaHUA.

CaMbIM BBICOKMM MPUOPHUTETOM 00Jadal0T aprpme-
THYECKUE OIepalluy, Jajiee CIeayIoT ofiepallu OTHOIIE-
HUS, B MOCJICAHIO OYepelb BHIIIOJHSAIOTCS JOTMYECKHNE
olepaluu.

EcrecTBeHHasi MOCIeIOBAaTENLHOCTh BBIOJHEHUS
olnepauyii MOXeT OBITh U3MEHEHA TTPU TTOMOIIU KPYTJIbIX
CKOOOK: CKOOKH pacKpHIBAIOTCS B IIEPBYIO oyepeab. BHy-
TPU CKOOOK BBIpaXXCHHUS BHIYUCISIIOTCS B HOPSJIKE CTap-
IMHCTBA. Onepaluyy OJHOrO MPHOPUTETA BHIITOJHSIIOTCS
CJieBa-HarpaBo (3a MCKII0OYEHUEM BO3BEICHUS B CTENIECHbD,
BBITIOJIHSIEMOTIO CIIpaBa-HaJIEBO).

Omnepauuu, UCoab3yeMble 11 pabOThI C CUMBOJILHbBI-
MU JaHHBIMHU, pACCMOTPEHBI BCOOTBETCTBYIOHIEM pasesie.

BbipaxeHus B a3bike Basic

BeipaxeHusi — JIeKCUYEeCKHe SAUHUIBI IPOrPAMMBI,
KOTOPbIE MOT'YT COACPKAaTk KOHCTAHThI M UACHTH(HUKATO-
DBbI, CBSI3aHHBIE MEeX 1y COOOI 3HaKaMM Ollepalfii M CKOO-
KaMu. B BbIpaXXeHHUSI MOT'YT TaKX€ BXOAUTH (PyHKUMH.

TlepeMeHHbIE M KOHCTAHTbHI — YaCTHbIE CIy4a Bblpa-
XEHUS.

BbipaxeHHs BBIUUCISIIOTCA (MMEIOT HEKOTOPOE BbIUU -
ciasieMoe 3HauyeHue). OHM BXOISAT B KaYCCTBE COCTaBHAIX
YyacTeil B ollepaTopsl.

B Basic'e paznuyaior apupMeTU4eCKUC, CUMBOJIbHbIC
U JIOTMYECKUE BbIpaxeHusi. Bee 37eMeHThl, BXOISIIUE B
BbIpaXKeHHE, TOJDKHBI ObITh cOBMecTUMBI. Hanmpumep, 3a-
IUCh

N+abc$

OuIuOOYHAa: KaK BUIHO U3 l/IﬂGHTHd)I/IKaTOPOB, MpON3BO-
IUTCS MOIILITKA CJIOXKEHUSA YKCIIa CO CTPOKOM.
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Ta6auya 14. Hpumepsl 3anucu evipaxcenuli @ npozpamme

BripaxxeHue 3anuch BeIpaXkeHHUs1 B IiporpaMme
Tx—4y T*x-4*y
ax* +bx+c a*x” 2+b*x+c wim a*x*x+b*x+c
ab:cd a*b/c/d i a*b/(c*d)
x:(=k) x/(-Kk)

- Bce apudpMeTnyeckmne TUIIBI JAHHBIX COBMECTUMBI ME-
X1y co6oii. T BHIYUCISIEMOTrO 3HAYEHUSI COOTBETCTBYET
THIY 2JIEMEHTOB BbIpaxeHus1. Eciiu BeIpake H1e COOEPXUT
3JIEMEHTHI pa3HbIX apU(PMeTUYECKUX TUIIOB, pe3yabTat Oy-
JeT OTHOCUTBCSE K HAaUBBICHIEMY M3 3TUX THUIIOB.

Hanpumep: ‘

A+B%.

3mech: A — BellleCTBeHHOe, B — 1ies10e, pe3yabTar — Be-
1eCTBEHHOrO TUIIA.

BripaxkeHusI BBIYUCIISIIOTCS B COOTBETCTBUM C IIPHO-
PUTETOM BXOSILIMX B HUX OTlepalMid U C yUETOM KPYIJIbIX
cko6oK. IIpu Hanuuuy B BbIpaXXeHUU GYHKUMH GYHKIUAU
BBIYMCIISIOTCSI IPEXIIE BCETO.

IpuMepsl 3anicK BbIpaXXE€HUA B porpaMMme IpuBe-
IEeHbI B Tabuue 14.

BcTpoeHHble dyHKUNN

Kak u apyrue s3bIKu nporpaMMupoBaHus, Basic co-
AEPXKHUT HaOOp BCTPOECHHBIX (CTAHAAPTHBHIX) (QYHKUMIA.
st o6palueHKst K (PyHKIMM YKa3bIBaloT €€ UMSI U apry-
MEHT, 3aKJII0YaeMBblil B KpYIJible CKOOKM (apI'yMEHTOB MO-
XET OBITh U HECKOJIBKO).

Hanpumep:

70 x
80 y

RND(1)
LOG(x)
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Tabauya 15. Cmandapmusie gynxyuu asvika Basic

®ynkuus | Tun pesynbrarta Hasnauenue

SIN(x) | BewecrBeHHbIi | BbiunciaeHnue sin(x)

COS(x) | BewectBeHHbIM | BoiunciaeHue cos(x)

TAN(x) | BewiectBeHHbIi1 | BoiuncaeHue tg(x)

ATN(x) | BeuiectBeHHbl# | BolunciieHue arctg(x)
BeiunciieHue HaTypaaibHOro Jio-

LOG(x) | BeuiecTBeHHBIM

rapupma
.. | BelumciieHye KBaapaTHOrO KOpHS
SQR(x) | BeuiecTBeHHBbIM AP p
U3 X
. | BeluucieHue abCONIOTHOTO 3HA-
ABS(x) | BeulecTBeHHBI O—

EXP(x) | BeuiectBeHHbI# | BoluncneHue pyHKUMY *
Lenpiit: 1, 0 uau

SGN(®x) 1 BelyucieHue 3HaKa apryMeHTa
FIX(x) Llebrit BblyucieHue 1eI0i YacTu apry-
MEeHTa
INT(x) Lenpi | OXPYIIICHHE apryMeHTa 10 Liesio-

ro 3Ha4YeHUsI
JlaTyuk cnydyaitHbIX yucea B Jua-
nma3one ot 0 o 1

RND(x) | BeurectBeHHBII

Kaxaplif apryMeHT MMeEET BIIOJHE OIpeAcIeHHbII
TUIT; THIT yKa3aHHOI'O B CKOOKaxX apryMeHTa JOJKEH COOT-
BETCTBOBATh BbI3bIBacMoil (pyHKuuu. Henb3st, Hanpumep,
yKa3aTb IIPpU BbI30BE TPUTOHOMETPUUECKOM (PyHKLIMU ap-
TYMEHT CUMBOJIBHOIO THIIA.

B pesyabTate ucrnojsHeHUsT (PyHKIMU TOTydyaeTcsl He-
KOTOPBIN pe3y/bTaT, KOTOPbIN TaKXKe UMEET BITOJIHE OIpe-
JICJICHHBII TUII, YTO CJAEAYET [IOMHUTD, UCITOAb3YS (PYHK-
uUuU B BeipaxeHusix. Haubonee ynorpedoumbie ¢hyHKIUU
NpUBEACHBI B TabauLe 15.

APryMEHThI BCEX NMepeUUCIeHHBIX (DYHKUMM JOKHBI
OTHOCHUTBHCS K apu(PMETUUECKOMY TUITY. APTYMEHT JaTur-
Ka C/IyJyailHbIX YMCEJT Ha Pe3yJIbTaT BAUSIHUS HE OKa3biBaeT
Y MOXET ObITh JIIOOBIM YKCIOM. B ciiyuae TpuroHomMeTpu-
yeCcKMX (DYHKLIMI apryMeHT YKa3bIBaloT B panuaHax. s
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NepeBo/ia rpaTycoB B paJliaHbl UCTIONB3YIOT (hopMyITy:
pagviaHbl = rpagycsl x 7/180.

Il mepeBoza HaTypabHbIX J1orapu¢MOB B NECITUY-
HYIO CJIeIyeT UCTIOJIL30BaTh (hopMyy:

lgx=Inx/In10.

(DyHKllPll/I A pa60Tb1 CO CTpOKaMM pacCMOTPEHLI B
COOTBETCTBYIOLLIEM pa3clic.

BBopa paHHbIX C KNaBUaTypbl
M BbiBOA MHOpMaLIMK Ha 3KpaH

BBoa uanHbix. 115 BBOIA JAaHHBIX ¢ KJIaBUaTypbl B
Basic'e ucnonwssyercsa oneparop INPUT Ovuiuas ¢opma
3aIlKiCH oIleparopa:

He INPUT "<mexcm nodckasku> "; <CnUCOK nepemMeHHbIX> .

3mech:

INPUT — xn104eBoe CJI0BO — UMSI OIleparopa;

"<mekcm noocka3zku> " — NPOU3BOJIbHBIN TEKCT, IOSIC-
HSIOLLMI, KaKye JaHHbIE Hago BBECTU. TeKCT 3aKIoyaioT
B KaBbIUKU. TEeKCT noacKa3ku He obsi3aTelieH, HO TpeHe-
OperaTh UM He CjeqyeT: yMEHbIIAETCS1 KOJNYECTBO OLUU-
00K I1pU BBOZE.

<chucok nepemerHbIx> — CIIMCOK MMEH MEPEMEHHBIX,
3HAYECHUSI KOTOPBIX BBOZATCS. DTO MOTYT OBITH NPOCTHIE
WY UHIEKCUPOBaHHbIE IepeMeHHbEe Mtoboro Tuna. MmMe-
Ha B <cnucke> pa3iesioT 3ansaThIMU.

Omneparop Cnoib3yeTcsl LISl MpUCBauBaHUA Iiepe-
MEHHBIM 3HaYEHU.

[MpuHuun aeiicreusa oneparopa INPUT:

1. TIpn mOCTMXKEHUU orepaTropa MCONHEHUE IMPO-
rpaMMBl IIpepbIBAaETCs; Ha 3KpaHE OTOOpaXaloTcs IOA-
CKa3ka, eCJIM OHa NpeyCMOTPEHa, H 3HaK BOIpOCa.
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2. Ing npoaoLKeHHs paGOThl MPOTPaMMBbI CIICAYET
BBECTH C KJIaBUATYPbl CTOJIBKO 3HAUCHUM, CKOJILKO UMEH
MEepEeMEeHHBIX YKa3aHO B CIIMCKE NMEPEMEHHBIX, pasfessis
3HAYEeHUS 3alSITBIMA. TUIIBI BBOAMMBIX 3HAYEHUIA TOIXK-
HBI COOTBETCTBOBATh TUIIAM MEPEMEHHBIX B CITHCKE.

3. CoOCTBEHHO BBOJI 3aBEPUIAETCA HAXaTeM KJIaBu-
wu «<ENTER». Ilpu 3TOM mepeMeHHBIM, YKa3aHHBIM B
CIIMCKe, TPUCBAaUBAIOTCS HaOpaHHbIE 3HAYCHUS (CTapble
3HA4YCHUS, €CJId OHU OBUIH, TEPSIIOTCA).

4. ITponomxaercst UCTIOJIHEHUE IPOrpaMMBbl CO CJIEHY-
fomero 3a INPUT omnepartopa.

IIpuMeps! 3anvicy oneparopa:

30 INPUT "ApryMeHT yHRmMM = "; X
40 INPUT "Umcrno paboumx = "; KOL%
50 INPUT "4UO0 cTymeHTa: “; FIO$

Onepatop BuiBoaa. [{is mpocreiiiero* BsiBoAa faH-
HBIX Ha 9KpaH B Basic'e ucrnonbsyercsa oneparop PRINT.
OO11as popma 3anucu oreparopa:

He PRINT <cnucok esieoda> <3asepuiarouiuii cumeon>
Wiy
He ? <cnucok ébi600a> <3a8epuiaroiuil CUMeon>.

3aech:

PRINT (uam ?) — KJ104€BOE CAOBO — UMS OIEPATOPA;

<cnucok 6vi600a> — CIUACOK JIEMEHTOB, 3HAYCHUS
KOTOPBIX BBIBOAATCS Ha 3KpaH. BaeMeHTaMU <cHucka
66i600a> MOTYT ObITh A100bIC BRIPAXEHHUS B AI060M Habo-
pe (HamoMHUM, YTO KOHCTaHTa U NlepeMeHHAasi — YaCTHbIC
C/Iy4Yyay BBIpaXEHHUSI). DJIEMEHTDLI B CIIUCKE PA3ACHSIOTCH
pazoenumenem — 3aUATOIM J1UOO TOYKOM € 3a19TOH (CM. Aa-
nee). BosmoxeH orieparop BoiBosa 6e3 caucka.

“MOpMATUPOBAHHE! BbIBOA NPOU3BOMUTCA NPY TIOMOHIM GIIEPaTO-
pa PRINT USING.
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<3aeepuarowuti cumeon> — 3T0 MOXKET OBITb 3amsTas
WJIY TOUKA C 3aMsTOii; 3aBepIlIaiollero CUMBOJIa MOXET He
ObITh.

Ipunuun pa6otsl onepatopa PRINT:

1. IIpu noctixenuu onepatopa PRINT B npouecce
WCTOJIHEHUS TTPOTrpaMMBbI Ha SKpaH BBIBOASITCS 3HAYECHUS
TIepEMEHHBIX YU KOHCTAHT, YKa3aHHBIX B <crucke gbleo0a>
B opMe, olIpenesIsieMOi pa3ieuTelIeM.

2. 3HayeHUs MEPEeMEHHBIX ¥ KOHCTAaHT COXPAHSIIOTCS.

3. Ecnu <3aeepuarowsuii cumeon> — npooe, To nocne
HCTIOJIHEHMS OIlepaTopa Kypcop 3KpaHa IIepeBOAMTCS Ha
CJIeIYIOUIYIO CTPOKY 9KpaHa, €CJIM 3arsATas WA ToYKa C
3anATOM, TO KypCOp OCTAaeTCs B CTPOKE BbIBOIA M CENYIO-
1K BLIBOJ (MCIIOJTHEHUE ouepenHoro oneparopa PRINT)
OyzeT MpOIOJKEH B 3TOM XKE CTPOKE.

Paznenurens a5eMeHTOB B <chucke ebieoda> (3ansiTast
WY TOYKa C 3arsgToil) onpenensieT ¢popmar BeiBoga. [Ipu
MCNOJIb30BAaHMH 3aIITOM OYEPEIHOM SJIEMEHT BHIBOAUTCS
B HayaJlo ouyepeAHOM 14—16-CMMBOJBbHON 30HbI TEKYIICH
CTPOKM 3KpaHa (30HHBII (hopMarT); 3TO ITO3BOJISIET BHIBO-
IUTb JaHHbIE POBHBIMM cTOIONaMu. Eciu pazgenuresb —
TOYKA C 3aIITOM, TO OYEPEIHOM 3JIEMEHT BLIBOIUTCS YepeE3
2 npoGea nocJje NpeablIyliero 3JeMeHTa (YIUIOTHEHHbIA
¢opmar).

IIlpuMevyaHus:

1. 3HaueHUsE CUMBOJILHBIX TTEPEMEHHBIX U KOHCTAHT
BBIBOASITCS O€3 KaBblueK M 0e3 arnocTpodoB, Tak KakK Ka-
BBIYKH U allOCTPO(Pbl — 3TO JEMEHTHI 3allMCH NIPOTpaM-
Mbl, KOTOpbI€ HE MMEIOT OTHOUIEHMSt K 3HaYCHUIO epe-
MeHHBIX. OT apupMeTUYECKNX 3HAYCHUA OHU OTACIAIOT-
cs1 nipoGesioM. [IBa CUMBOJIBHBIX OOBEKTa BHIBOIAATCS O€3
npo0eJioB.

2. Ilpu BrIBOJE apU(PMETUUECKMX DTIEMEHTOB 3HAK «+»
HE BBIBOIUTCS, BMECTO HETO BHIBOIUTCSI MPOGE.

IIpuMepsb! 3anIMCHU onepaTopa BHIBOAA U PE3y/bTarhl
€T0 MCTOJHEHU (MpeTiojiaraeTcsi, YTo BbIBOJUMBIE YKClia
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onpeneseHbl paHee):

30 PRINT "3ouHmmnt dopmat"

40 PRINT X1, X2, X3, X4 : PRINT X5, X6, X7, X8
60 PRINT 'NlpomycK CTPOKRM

70 PRINT "VnnoTHeHHsUiL dopmaT"

80 PRINT X1; X2; X3; X4 : PRINT X5; X6; X7; X8

Ha skpane:
SoHHBIE dopMaT
12 6 8 72
7.9 .7888 4.92 4.5

VmnoTHeHHIE dopMaT
12 6 8 72
7.9 .7888 4.92 4.5

ITpu BbIBOAE MH(MOPMALIMK HA 9KPaH.TI0JIE3HO ObIBAaET
€ro MpeaBapuUTeIbHO MOYUCTUTD. J1JISI 3TOTO MIPpUMEHSIETCS
oneparop CLS. ®opma 3anucu:

He CLS.

O6b1yHO onepatop CLS pacrioniaralor B OTHOM U3 IEPBBIX
CTpOK MnporpamMMsl. [lajiee — mo Mepe HeOOXOTUMOCTH.

OnepaTtop npucesanBaHus

Penkas nmporpaMma — Kak Ha Basic'e, Tak u Ha J10-
0OOM JIPYTOM SI3BIKE IPOrPAMMUPOBAHUS — OOXOIUTCA 6€3
oreparopa npucBauBaHus. OH npeaHa3HauyeH ISl oIpe-
JIeJICHUS WIY ITepeofipeieiCHUS 3HaYe HUS [IEpEMEHHON —
fipycBavBaHus eif HoBoro 3HaYeHus. O61as ¢popMa 3anu-
CH orepaTopa:

Hc <ums nepemeHHoi> = <@bipaxceHue> .

3aech:

<umsa nepemeHHoi> — UMs JII000I MEPEMEHHOM, B TOM
YyCsie U UHACKCHOM;

<gvlpaxceHue> — 1000€ BbIPAXEHUE, TUII KOTOPOTO
COOTBETCTBYET TUITy IepEeMEHHOM (B YaCTHOCTH, KOHCTaH-
Ta WX UMS JpYToil epeMeHHOil);
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= — COOCTBEHHO OIlepaTop MpUCBAUBaHUSI.

[TpunHLMIT paGOTHI ONlepaTopa MPUCBAUBAHUSA:

1. BeruucosieTcs 3HaueHUE BbIPAXKEHUS;

2. Ilpu pabote ¢ appupMeTHIECKUMHU TUTIAMU pe3yJIb-
TaT BBIYMCJICHUSI, €CJIU HEOOXOMUMO, IIpeodpa3yeTcs K TH-
Iy IEpEMEHHOI;

3. ITonmyyeHHBIN pe3ybTaT MPUCBAUBAETCS [TEPEMEH-
HOI1, a IIpexHee ee 3HaYeHUeE, €CJIM TaKOBOE ObLIO, TePsI-
eTcsl.

IIpuMepbl HCTIONB30BaHUSI OIlepaTopa MpHCBanBa-
HUS:

= 5.4

= X * COS(1 - ABS(X))
50 F$ = "CoxomomB 0. A."

60 ARR(4) = X

70 K% = K% + 1

B onepaTtope nmpucBarBaHUsI clieBa U CIIpaBa OT CUM-
BOJIA «=» MOXET (PUTypupOBaTh UMSI OTHOU U TOM Xe Ie-
peMeHHoI, HarpuMep: K%=K %+ 1 (yBeMUMIN MpexHee,
TeKyllee 3HaueHue nepeMeHHoi K% Ha ennHM1Ly), HO 3TO
JOMyCKaeTcs JIMIUIbL B TOM cliyyae, ec/ii 3HaueHue Iepe-
MEHHOM olpenesieHo paHee (cTpoka 20 B mpumepe).

Henp3st myrath onepatop rnpucBauBaHUsI C oneparnueii
CPaBHEHMS «paBHO», XOTSI OHU M 0003HAYAIOTCSI OMHUM U
TEM XXe CUMBOJIOM!

3adaua 3.2. Ilpumep peaausauyuu auneiinozo aazo-
pumma.

JlaH mpsSMOYTOJbHBIA TPEYTOJbHUK: C KJIaBUATyphI
BBOIMTCS JUIMHA OJHOTO M3 KaTeTOB A M BeJMYMHA TpH-
Jiexaniero K Hemy yria (B rpagycax) BU. CoctaButs npo-
rpaMMYy BBIUMCJIEHUS] [IEPUMETPA TPEYTOJIbHUKA.,

Pewenue.

[TpoaHanusupyeM 3amgayy. OHa MOXET OBITH pa3ouTa
Ha TPY OCHOBHBIX 3Talla: BBOJ MCXOIHBIX JAHHBIX, 3Tall
BBIYMCJIEHUI U BBIBOJ pedynbrara. [1epBolif U mocaeaHuit
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9Tarlbl Mpo6aeMbl He cocTaBiisiioT. OCTaHOBUMCS Ha JTare
BLIYMCJICHUIA.

[lepumetrp — 3TO cyMMa WIHMH cTopoH. OnHa U3 HUX
HU3BECTHA — KaTeT, BBOAMMBII C KJlaBUaTyphl. 3Hasl KaTeT
W NIpUJIEXalLWM K HeMY YToJl. TUITIOTEHY3Y M APYIoiil KaTeT
paccuuTtaeM no ¢popmyaaM:

C=A/COS(BU) nu B=A*TAN(BU).

Torna nepumetp P=A+B+C. Bce npocTo, HO BaXXHO He
YIYCTUTb U3 BUIY, YTO Yrojl BBOAUTCS B rpamycax, a Tpu-
roHoMeTpuueckue GyHKIIMU B Basic'e TpeOyIOT aprymeHTa
B paziaHax, CJIeoBaTeJIbHO, MOTpeOyeTCs MpeiBapyUTEeib-
Huil nepeson: BU=BU*3.14/180.

Kaxk syunie opraHu3oBarh BhIYMCIeHUSI? MOXHO co-
OPYIUTb OJHO IJIMHHOE M CJIOXHOE BBIPAXEHME, HO
Jiyyllle HE CTOUT: YeM CJIOKHee BbIpak€HUE, TeM BHILIE
BEPOSTHOCTb OLIMOKHA. MOXHO UISI KaXH0i CTOPOHBI U
TIEpUMeTpa BBECTHM CBOM II€pEMEHHbIE U pACCUUTaTh MX
1O BBIIENPUBEACHHBIM (popMynaM. DTO HE OYEHb pa-
LMOHAJIbHO: BCIIOMOTaTeIbHble OOBEKThl 3arPOMOXIAIOT
nporpamMmy. sl pellleHUsI 3afayd JOCTaTOYHO BBECTH
BCETO €IMHCTBEHHYIO IEPEMEHHYIO, €CJIU BOCIIOJIb30BaTh-
Csl TeM, YTO B olepaTope IPUCBAMBaHMS OJHA U Ta XKe
rnepeMeHHasi MOXET NMPUCYTCTBOBAaTh KaK CIpaBa, TaK U
cJieBa OT 3HakKa oreparopa. OTUM MPUEMOM MBI YyXe
BOCIIOJIb30OBAJIUCH NTPU TTEPEBO/IE IPAlyCOB B paJIMaHbI.

HeckonbKo C/I0B 0 TUMNax JaHHBIX: BCE OOBEKTHI 3a-
Jayn (4, ciaegoBaTe/ibHO, AJITOPUTMA) — BELIECTBEHHbIE
yycia. YUTeM 3TO MpH BbIOOPE MACHTU(PHKATOPOB.

ITporpamma Gynet UMeETb ClIeAYIOLIUIA BUI:

10 'BuUUCIeHMe IepuMeTpa TPeyYTronbHMKa

20 CLS 'O4KcTKa 3KpaHa

30 INPUT "KareT ="; A 'BBOR ANUHH KaTeTra

40 INPUT "lpunewxamyti yrom ="; BU 'BBOJA BeIWYMHE yrna

50 BU = BU * 3.14 / 180 'IlepeBoa B pajiuaHH

60 P = A / COS(BU) ' BHUMCNIEHUEe THUIIOTEeKY3H

70 P = P + A * TAN(BU) 'CyMMMpYeM TUIIOTeHYy3y M 2-it xareT
80 P =P + A 'NIpubasnaeM X obme cyMMe l1l-#& RaTeT
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90 PRINT "llepummeTp =%; P 'BHBOA pesynbTaTa
100 END

PazseTBnsaiouinecs anropuTmbt
Vi onepartopbl BeTB/1eHUNA

Xon peuieHUsT MONABJSIIONIETO OOJBLIMHCTBA 3amad
MOXeET ObITh HeonHO3HaUeH. Ha kakoM-To u3 3TanosB pe-
HICHUST MBI OKa3bIBaeMCsl fiepe] HEOOXOAUMOCTBIO MIOHTH
10 TOMY UJTX MUHOMY ITyTH, B 3aBUCUMOCTHU OT BBITTOJTHEH U ST
WA HEBBITMIOJIHEHUST HeKoToporo ycnoBus. [Ipocteituumit
MpUMEp: aHATU3 OUEHKH, MOJyYeHHON MpHU caaye BCTY -
MUATEBHBIX 9K3aMeHOB. ECIM cyMMapHbIil Gajll He HUMXE
MPOXOTHOTO, aOUTYPUEHT 3aHOCUTCSI B CITUCKY CTYIEHTOB,
B MPOTUBHOM cJiyyae eMy BO3BpaIllaloT JOKyMeHThI. [1o-
JOOHOro poja ajrOpUTMbI Ha3bIBAIOTCSI PAa3BETBIISIIOLIN-
MUCSL.

Pa3BeTBASIIOIIMMUCS Ha3bIBAIOTCSI aITOPUTMBI, B KO-
TOPBIX MOCJEIOBATEIBHOCTD BBITIOJHEHMS OIepaTOpOB
onpenessieTcsI HEKOTOPBIMM YCJIOBHSIMU.

Jlnsg peanu3auuy pa3BeTBiIcHUI B Basic'e uMeeTcs nBa
orieparopa: ycnoBHbli onepatop IF-THEN-ELSE u one-
patop MHoxecTBeHHOTO Bhibopa ON-GOTO. ITopoii 6b1-
BaeT roJie3eH onepartop 6e3ycioBHoro nepexona GOTO.

Vcaosubtit  oneparop IF-TNEN-ELSE. YcioBHbII
oriepaTop MpMMeHSEeTCs U151 BHIOOpa U3 IBYX AJIbTEPHATUB.
OH MOXeT ObITh NPEACTABICH B CJCAYIOIIEM BUIIE:

He TF <gvipancernue> THEN <on-1> [ELSE <on-2>].

3nech:

IF, THEN, FELSE — x1o4eBbI€ CJ/IOBa;

<e@vipaxceHue> — BbIpaXeHUE apUPMETUYECKOTO T -
I1a: KaK MpaBUJio, OHO COIEPXKUT HEKOTOPOE YCIIOBUE;

<on-1> — ONUH WM HECKOJILKO OIlepaToOpoOB, pa3ae-
JICHHBIX IBOECTOUUSIMMU (<on-2> — aHAJIOTUYHO).
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®parMeHT ornepaTopa, 3aKJIOYEHHBI B KBaJpaTHbIE
ckoOku (ELSE-BeTBb), MOXET OTCYTCTBOBATh: UMEET Me-
CTO YCJIOBHBII OTlepaTop B COKpaIlleHHO hopMe.

Bcs IF-KoHCTpyK1LIMS HOJDKHA paciiojiaraTbes B OTHOM
CTPOKE ITpOTpaMMBbI*.

IMpuHuMn neicTBUS oneparopa:

1. Beruucnsiercs <ewvipasxcernue> MIpU TEKYLIUX 3HaUeE-
HUSIX BXOASILIMX B HETO NTepEMEHHBIX.

2. Eciiu moylyyeHHOe 3HaueHHe €CTh UCTUHA (OT/IMY-
HO OT HyJs1), TO BhinoJHs0TCs <on-1> (THEN-BeTBb);
<on-2>urnopupylorcs. Ecay nonydyeHHoe 3HaueHUE JIOXK -
HO (paBHO HYI0), TO BbIMoyHsitoTCsE <on-2> (ELSE-
BETBb); <on-I1> UTHOPUPYIOTCSI.

3. ITocne BrINOJIHEHUS 1100011 3 BeTBEH yrpaBjieHUe
nepenaercs cienyronieit ctpoke nporpammsl. Ecniun ELSE-
BETBb OTCYTCTBYET M YCJIOBUE JIOXKHO, TO YIIpaBJieHUE Cpa3y
repefaeTcs caeayloleid CTpOKe MporpaMMbl: HUKakKue U3
OIIepaTOPOB He BLINOJHSIIOTCS.

ITpuMeppl 3anucH YCI0OBHOTO ollepaTopa:

— JUISI HAaXOXIeHHsI OOJIbLIETO U3 IBYX 3HAUEHUI:

40 IF A > B THEN X = A ELSE X = B

— TSI HaXOXIOEHUSI OOJIbILIEro U3 ABYX 3HAUCHUM C
¢duKcauuei ero UMeHU:

50 IFA> B THEN X = A : F$ = "A" ELSE X = B : F$ = "B"

OnuH yCJIOBHBIN oIepatop B MOJHOHK (opMe MOXeT
OBITh 3aMEHEH JBYMsI B COKpallleHHOM. [Tpon3BeneM akBu-
BaJICHTHYIO 3aMeHY oliepatopa U3 CTpoku 50:

51 IF A > BTHEN X = A : F$§ = "A"
52 IF A <= B THEN X = B : F§ = "B"

Cpenu onepaTopoB, CAeAYIOIINX 3a KJIIOUEBbIMH CJI0-
Bamu THEN u (mnn) ELSE, MmoxeT pacnosiaratbest Apyroi
*B GoJyiece pa3BUTBIX BEPCUSAX 3TO YCJIOBUE He 0053aTesIbHO: NpHU-

3HAKOM OKOHYaHMUS 00JIaCTH JeMCTBUS oTlepaTopa sIBJsIeTCsl Ki1IoueBoe
cioso END IF.
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ycaoBHbIN onepaTop. [TogoGHbIe KOHCTPYKIIMM Ha3biBa-
IOTCSI BIOXKEHHBIMU YCJIOBHBIMU OTIEpaTOPaMU.
Hampumep:

60 IF A > B THEN X = A - B: IF X > C THEN X = X - C
70 IF F$ = "lleTpos" THEN IF G% = 18 THEN PRINT "IpuseT!"
80 IF X > O THEN IF X <= 1 THEN Y = 1 + X ELSE Y = X * 2

K xaxomy u3 IF otHocurcs ELSE B ctpoke 80? Ins
UCKJIIOYEHUSI HEOMHO3HAYHOCTH NTpuHuMaetcsl, yto ELSE
MIPUHAIJIEXUT IOCTETHEMY «HEYKOMIUIEKTOBaHHOMY» IF.

BiioxxeHHBIE YCIIOBHBIE OIlepaTOphl 3aTPYAHSIIOT UTe-
HUe NpOrpaMMbl, U OT HHX cienyeT U30aBuThcs. Cre-
JIaTh 3TO MOXHO BCETHa, MUCIOJIb3Ys JIOTHYECKHe orepa-
uuu. [IponsBeneM SKBUBJICHTHYIO 3aMEHY OITepaTOPOB U3
cTpok 60, 70 u 80:

61 IF A >B THEN X = A - B

62 IF A > BAND X > C THEN X = X - C

71 IF F$ = "Ilerpos" AND G% = 18 THEN PRINT "IlIpuser!'!"
81 IF X > 0 AND X <=1 THEN Y = 1 + X

82 IF X > 1 THENY =X * 2

3adaua 3.3. Ilpumep ucnoavzoeanusn ycaoenozo onepa-
mopa.

C xy1aBHUaTypbl BBOASITCS KOOPAMHATHI TOYKH Ha ITJIOC-
KocTH (X 1 Y). YKa3zaTh, B KaKOil U3 YeTBEPTEil HAXOAUTCS
toyka (1: X>=0u'Y>=0; 2: X>=01nY<0; 3: X<0n Y<0; 4:
X<0 u ' Y>=0). '

Pewenue.

3amaya COCTOMT U3 TpEX ITAloOB: BBOJ MCXOMTHBIX
JAaHHBIX (IBYX KOOPAMHAT TOYKHU, BEIIECTBEHHBIX YMCEN),
aHaJiM3a BBEIACHHBIX HaHHBIX U BbIIAuM pe3ynbrata. Ha
9KpaHe MBI JOJDKHBI YBUIETH LeJ0e YUCao OT 1 10 4 u
MOSICHUTEJIbHBIN TEKCT. YUCII0 MBI TTOJTyYaeM B pe3yJibTaTe
aHajJiM3a KOOPAMHAT; 3TO — TPETUI OOBEKT IpOrpaMMEl,
KOTOpBI HaM MOTpeOyeTcs: nmepeMeHHasi LeJIoro THUIa
(Ha3oBeM ee PART).

AHAaJIN3 OCYLUIECTBUM MPU MTOMOIIH YCIOBHOTO Orlepa-
Topa. BO3MOXHO HECKOJILKO CITOCOOOB 3alUCH C pa3HOi

149



CTeIeHbIO BIOXEHHOCTHU. [1pHBeaeM 1Ba noISIpHBIX Bapu-
aHTa. IlepBblii:

10 'OnpeseneHue MeCTOHAXOXAEHMA TOUYKU
20 CLS

30 INPUT "X ="; X
40 INPUT "Y ="; Y
50 IF X >=

= 0 AND Y >= 0 THEN PART = 1
60 IF X >= 0 AND Y < 0 THEN PART = 2
70 IF X < 0 AND Y < 0 THEN PART = 3
80 IF X < 0 AND Y >= 0 THEN PART = 4
90 PRINT "Toura pacnojoweHa B"; PART; "ueTpepTn"
100 END

Bropoii BapuaHT nonyuuM, 3amMmeHUB cTpoku 50—80
OJIHOI1 CTPOKOM (ITMHA IporpaMMHOI cTpoku B Basic'e,
B OTJIMYME OT KHUKHOM, MOXET colepkaTh 10 255 cuMBO-
JIOB) CJIENIYIOLLIETO BUA:

2
3

IF X >= 0 THEN IF Y >= 0 THEN PART = 1 ELSE PART
ELSE IF Y >= 0 THEN PART = 4 ELSE PART

Hanomuum, uto Bcs IF-KOHCTpyK1MS AOJDKHA Haxo-
IIMTHCS1 HAa ONTHOI CTPOKE.

Oneparop 6e3ycioBHoro nepexoaa GOTO. Oneparop
nepexona MCMoOJb3yeTcs Ui U3MEHEHUSI €CTECTBEHHOM
110CJ1€10BaTEIbHOCTH CTPOK NporpamMMsl. OrnepaTop uMe-
€T ciIeay1o1Lylo (hopMy 3aluCH:

He GOTO <nomep cmpoku>.

3aech:

GOTO — x1104eBOE CJI0BO, Ha3BaHUE OIEPaTOPa;

<HoMep cmpoKku> — YKa3biBaeT CTPOKY, KOTOPOM Tpe-
OyeTcs nepejarh yrpasjieHHUeE.

[TpuHuMn geiicTBUs onepaTopa: OH IepeaaeT yrpa-
BJieH}E B YKa3aHHYIO CTPOKY IporpaMmsl. Jlajee BbINoJI-
HSIIOTCSI CTPOKM, CJIeYIONINE 3a YKa3aHHOM.

GOTO — omnepaTop, MCIIO.1b30BaTb KOTOPHIM Hamo
TOJIbKO MPU KpaliHell HEOOXOAMMOCTHU: OH IOPTUT CTPYK-
Typy TpOrpaMMbl, JejlaeT €€ 3alyTaHHOU W 3aTpyaHsI-
€T oTaaKky. ['oBopsT, yTo KBaIM(UKaLMs IPOrpaMMUCTa
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06paTHO MPONOPUMOHATbHA KOJIMYECTBY ONEPATOPOB Ie-
pexona B ero mporpaMmax. Hanuuue HUKIMYECKUX Ofe-
paTopoB B SI3BIKE (CM. HUXE) MO3BOJISIET OOXOAUTHCS O3
3TOro oreparopa BooOIie. MexIy TeM MpUMEHEHHUE €ro
B paccMaTpuBacMoii Bepcuu Basic'a mHorma 6niBaeT yno0-
HO MpU pealn3alMK pa3BETBISIIOILMXCS AITOPUTMOB (U4TO
BbI3BaHO TpeOOBAHHEM YMECTUTh BCIO [F-KOHCTpyKLIMIO
Ha OHOI1 cTpoke). B yactHocTH, ucnonbzoBanue GOTO
ONpaBAaHO B Cllyyae MPOBEPKU HAHHBIX MpPU BBOIE UX C
KJIaBUATYPBI.

3adaua 3.4. I[lpumep ucnoav3zosanus onepamopa nepe-
xo0a.

C KJ1aBHaTYpbl BBOIUTCS ITOJIOXKUTEIbHOE IBY3HAYHOE
yucao N. Onpenenuts, KpaTHo v oHo 12. [Ipeagycmotpers
MPOBEPKY BBOAUMBIX 3HAUYCHUIA.

Pewenue.

Lenp 3agayd — NMPOASMOHCTPUPOBATh, KaK OCYllie-
CTBJISIETCSI KOHTpOJIb BBoAMMOM uHMopmauuu. Kakum
YCIIOBUAM JOJIKHO YAOBIETBOPSITH BBOAMMOE yKciio? Bo-
NEPBbIX, pa3 OHO IIOJIOXUTEIbHOE U NBY3HAYHOE, OHO
JO/DKHO HAaXOAUThCS B AuarazoHe Mexnay 10 u 99. Bo-
BTOPBIX, MBI JOJDKHBI IIPOBEPUTH €r0 Ha KPaTHOCTH, a
3TO O3HAYaeT, YTO BBOAMMOE UYMCJIO HE IODKHO UMETh
JIpooHOoM yacTi1. C IOMOIIBIO yCJIOBHOTO oliepaTopa Oyaem
IIpOBEPATh, OTBEYAET JIM YUCJIO JaHHBIM TpeOOBaHUSIM
(ctpoka 40). Ecnu xoTs 66l OMHO HE BBIMTOJHSIETCS, OT-
MpaBJisieM MOJb30BaTE/s BHOBb Ha 3Tall BBOAA (B CTPOKY
30): moka He BBeJIeT MPaBUJIBHO.

10 'NpoBepKa KpaTHOCTU

20 CLs

30 INPUT "N ="; N

40 IF N < 10 OR N > 99 OR N <> FIX(N) THEN GOTO 30
50 IF N MOD 12 = 0 THEN PRINT N; "kKpaTHO 12"

60 IF N MOD 12 <> 0 THEN PRINT N; "mHe xpartHo 12"
70 END
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IIpumeuanus.

1. O6paTyTe BHUMaHUe, KaK UCIOAb3YIOTCS B JaHHOM
npuMepe pyHknus FIX v onepauus monydyeHus: octaTka
ot neneHuss MOD.

2. Ilpu Mcnonb30BaHUU OIeparopa Iepexona Hero-
cpenctBeHHo rnoce kmoueBbix cyioB THEN u ELSE ximo-
yepoe c1oBo GOTO MoxeT ObITh onyitieHo. B aTOM cityyae

cTtpoka 40 6yneT MMeTb BUIL:

40 IF N < 10 OR N > 99 OR N <> FIX(N) THEN 30

3. Onepatopsl cTpoK 50 1 60 MOXHO OOBLENUHUTL B
ONIMH.

Oneparop MHOXecTBeHHOro BbIOopa ON-GOTO. Eciu
TpebyeTcs OCYILIECTBUTh BLIOOP O0Jiee YeM U3 IBYX ajlbTep-
HaTUB, TIPUMEHSIETCS OllepaTOp MHOXECTBEHHOIO BHIOO-
pa— ON-GOTO*. OH umeeT cieaylouyo popMy 3aucu:

Hc ON <ap. svipanc> GOTO <cnucok Homepoe cmpok>.

31ech:

ON, GOTO — xnoueBkbI€ CJI0OBA;

<ap. evipaxc> — BbIpaXeHUE, BHIUUCIISIEMOE NIPU Te-
KYILUMX 3HaYEHUSIX BXOOSIINX B HETO TIePEMEHHBIX;

<cnucok Homepoe cmpok> — repeyeHb HOMEPOB CTPOK
(uepes 3ansgTy10), Ha OJIHY M3 KOTOPBIX JOJKHO OBITH Ile-
penaHo yIrpaBJieHUE.

ITpuHuun geiicTBUS oneparopa:

1. BoiuncseTcst 3HaueHu e BbIpaXKeHHUS.

2. IlonydyeHHO€E 3HaUeHUE OKPYTJISIETCS OO LeJ0ro Yu-
cia.

3. ¥YnpaBjieHUe NepeaaeTcsl CTpoKe, OYepeTHOCTb KO-
TOPOI B CITUCKE HOMEPOB CTPOK (a He B IporpaMme!) co-
OTBETCTBYET BBIUMCJIEHHOMY 3HaueHUI0. Eciu 3HaueHue

*bonee pa3BuThie BepcuM Basic'a ocHallleHbl TakKe OrepaTopoM
mHoxecTBeHHoro BbiGopa SELECT-CASE-END SELECT. Ipunuun
€ro paboTsl UHOH.
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BbIpaXX€HMST MEHBLIE | MJIM NpEeBbILLIAET KOJIUYECTBO dJle-
MEHTOB B CIIMCKE HOMEPOB CTPOK, YIIPaBJIEHUE [epeaacTCs
oriepaTopy, cjeayloleMy HeIoCpeICTBEHHO 3a oreparo-
pom ON-GOTO.

Hanpumep:

50 ON I% * X GOTO 180, 120, 20, 90

B cnicke HoMepoB YeThIpe 2jeMeHTa. Eciiu pesynabTat
BeIpaxeHus (1%*X) paBeH 1, ynpasjieHue OyaeT repenaHo
crpoke 180. Eciu paBeH 2 — ctpoke 120, 3 — 20, 4 — 90.
Ecnau 3HayeHUe BuIpaxkeHUs 6oJjblie 4 UiIv MeHblle | —
cTpoke 60.

OmnepaTopbl MHOXECTBEHHOIO BbiOOpa LIMPOKO UC-
MOJIB3YIOTCS IIPY OpraHU3alluy MEHIO.

3aodaua 3.5. Opeanuszauus menio c nHoMoublo onepamopa
evibopa.

KoMneloTep 10/pKeH «3anpocuTh» apayucina (M u N),
KOTOpBIE BBOIISITCSI C KJIaBUATyphl. [Ipon3BecTy Hall STUMU
YHUCJIaMU OJTHO U3 apU(PMETUYECKUX NEUCTBUI (CIIOXEHME,
BbIYMTaHUE, YMHOXEHHE, icJIeHUE) — 110 BhIOOpY. BhiBe-
CTHU pe3yJIbTAT Ha 9KPaH C MOSICHUTEIBbHBIM TEKCTOM.

Pewenue.

M U N — 4Kcia, ¢ KOTOPbIMH MPEACTOUT NPOU3BECTH
OIHO U3 YeThipex JecTBUii. IMeeM yeThlpe ajibTepHaTH-
Bbl, CJIE[JOBATEJIbHO, HYXXKEH olepartop Beibopa. Eiie Ham
norpedyercsi HEKOTOPhIA KpUTEpUil, HA OCHOBaHUU KO-
TOpPOro OyneT OoCylIeCTBISITbCS BbiOOp aeicTBus. Camoe
IIPOCTOE — «3aKPETUThH» 32 KaXIOM aJIbTEPHATUBOM CRCE
yucyio oT 1 10 4 1, oToO6pa3uB Ha 3KpaHe COOCTBEHHO
MEHIO, TPEJIOXUTh I10JIb30BaTEII0 BBECTH 3HAUYEHUE.
IToTpebyeTcst nepeMeHHasl, B KOTOPYIO OyIeT 3aHOCUTHCSI
YyucIo, BBoAUMoOe MoJjib3oBareieM. HazoseM ee 1%. [lpu
OMUCAHUM aJbTEPHATUBLI «JejieHUe» He 3abymeMm, yTo
3HaMEHaresIb He JOJKEH ObITh paBeH HYJIIO.
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10 'IpocTelimee MeHW - BH60OP M3 IpennaraeMix BapUaHTOB

20 CLS

30 INPUT "M ="; M : INPUT "N ="; N

40 PRINT "4YTO cmenaTh C 5TyMu umcnamm? 1 +; 2 -; 3 *; 4 /."
50 INPUT I%

60 ON I% GoTO 70, 90, 110, 130

70 PRINT M; "+"; N; "="; M + N

80 GOTO 150

90 PRINT M; "-"; N; "="; M - N

100 GOTO 150

110 PRINT M; "*"; N; "="; M * N

120 GOTO 150

130 IF N <> 0 THEN PRINT M; "/"; N; "="; M / N

140 IF N = 0 THEN PRINT "JlemuThr Ha HONL HENb3A."
150 END

[J1st TOro 4ro6kI MporpaMma Iocjie peaiu3aluuu ore-
paTopa BbIOOpa BHOBb «CJIUJIACH B €IMHOE PYCIO» (UTOOBI
paboTajia TOJIbKO OfHA U3 albTePHATUB), HYXKHO yKa3aTb
0011110 TOUKY 3aBepIICHUS KaXI0T0o U3 BapuaHTOB. B Ha-
LIeM cJiyyae 3To cTpoka 150 — KoHell [IporpaMMBl.

LUuknuyeckune onepatopsl

Peanu3auus UMKJIHYECKUX AAropuT™MOB. DBOJIBIUIMHCTBO
MpaKTUYECKUX 3agay TpeOyeT MHOTOKpaTHOro MOBTOpE-
HUS OLHUX M TE€X XK€ NEUCTBUM, T. €. IOBTOPHOTO HUCIIOJIb-
30BaHUSI OJTHOTO WJIU HECKOJIbKHX OIIepaTopoB.

ITycth TpeOyeTcst BBECTU M 00paboTarh IocjaenoBa-
TeJILHOCTh umces. Ecau 4yucen Bcero msitb, MOXHO CO-
CTaBUTh JIMHEHHBbIH ajroput™M. Eciu ux Thicsiya, 3amu-
caThb JUHEHUHBIA aITOPUTM MOXHO, HO OUYEHb YTOMUTEb-
HO M HepallMOHaIbHO. ECIU KOJTMYECTBO YMCE]I K MOMEHTY
pa3paboOTKU aJITOPUTMA HEU3BECTHO, TO JIMHCHHBINA ajiro-
PUTM NPUHUMNUATBHO HeBO3MOXeH. [Ipeogoers nogoo-
Hbl€ TPYAHOCTH MOXHO C [IOMOLIbIO LIUKIIOB.

LIMKI0M Ha3bIBa€TCsi MHOTOKPATHO MCITOJHSAEMBbIIA
yyacTokK aiaroputMa (rmporpammbl). COOTBSTCTBEHHO LI -
KJIMYECKU I AITOPUTM — 3TO AJITOPUTM, COAEPKALLIMA LI -
KJbl. UTepauus — 3To NOBTOpEeHHUE Teja UMKIIA, BUTOK.
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Pa3znnualor IBa TMMa LUMKIIOB: C U3BECTHBIM YKUCIIOM
MOBTOPEHM ¥ C HEU3BECTHBIM YYCJIOM ITOBTOPEHUIA (MTe-
palMOHHbBIE HMKIIBI). [1pH 9TOM B 0GOMX ClIydasix UMEeTCsl
B BUY 4YMCJIO TIOBTOPEHMIA Ha CTaqUM pa3paGoOTKH ajiro-
putma. s peanusalumny HMKII0OB B Basic'e uMeloTcs cre-
IMaJIbHbIE ONIEPaTOPHI.

WHorna mist opraHu3aluy HUKJ1a UCMOJIb3YIOT YCJI0B-
HEBIii oriepaTep B COYETAHUU C ONepaTopoM 6e3yCI0BHOTO
nepexona. JIyunie aToro He aeaTh.

IIuka ¢ n3BecTHbIM uKciaom nosropenuii FOR. Lluki
C M3BECTHBIM YYMCJIOM MTOBTOPEHUI HA3bIBAIOT TAKXKe LU-
KJIOM c mapaMeTpoM. B Basic'e oH umeert cieaytoliyio op-
My 3aMuCH:

HCc FOR <mepeMeHHasi> = <BHP-1> TO <BHP-2> [STEP <BHp-3>]
<Teno muKna>
HC NEXT <nepeMeHHas>.

3aeck:

FOR, TO, STEP, NEXT — x104eBbI€ CJIOBa;

<nepemerHas> — yIIpaBaAIolllas epeMeHHas (napa-
METp) LMKJIa. DTO MOXET OBITh JitoOasi nepeMeHHast apud-
Metuueckoro tuna. Ilocne kntoueBbix cioB FOR v NEXT
JIOJKHA MCTI0JIb30BAThCsl OJHA U Ta XK€ NepeMeHHast;

<evip-1>, <evip-2>, <gvip-3> — apudpMeTNIecKue
BbIpaXkeHUSI, OTIpeAeIsIolIe COOTBETCTBEHHO HAaYaIbHOE
3HayYeHUe MapameTpa, KOHEYHOE ero 3HauyeHHe U Ipupa-
wenue (mar). IITar MoxeT OBITh KaK ITOJIOXUTENBLHBIM, TaK
M OTPULIATEJIbHBIM; €CJId OH paBeH +1, 3aKII0YEHHYIO B
KBaJipaTHble CKOOKHM YacThb oriepaTopa MOXHO OIYCTUTh.
OTU BbIPaXXEHUS BBIYMCIISIOTCS TOJBKO Ha BXOJE B LIMKJI:
IIepeMeHHbIE, BXOASILYE B BBIPaXXE€HUsI, MOTYT B TeJjle LU~
KJIa UBMEHUTBCS, HO Ha XOJI LIMKJIA 3TO HE BIIUsIeT.

<meno yuxkaa> — 11000€ KOJIMIYECTBO IPOHYMEPOBaH-
HBIX CTPOK MPOTpaMMBbI, COIEpKaILMX OIepaTophbl, KOTO-
pbie TpeOyercsl moBTOpsATh. KintoueBoe cnoBo NEXT —
IpU3HaK OKOHYaHMS TeJla IUKJIIA.
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IlepBast cTpoka — 3aroJioBOK LIMKJIa — OIpenesieT
yCJIOBHUE MTOBTOPEHUS LIMKJIA.

[IpuHUMII AeificTBUS onepaTopa:

1. Boruucisiiorcst BoIpaxeHUst <gwip-1>, <ebip-2>,
<ebip-3>.

2. IMapaMeTrpy npucBauBaeTcsl HayajJbHOE 3HAYeHHUE
<ebvip-1>.

3. 3HayeHMe ITapaMeTpa CpaBHMBAETCSI C KOHEUHBIM
3HaueHueM <ebip-2>:

— ecIM 3HayeHMe MapameTpa He Oojiplue <gbip-2>
(ITp¥ MOJIOXUTEJBHOM 1Iare) WM He MeHblle <ebip-2>
(rpu OTpULIATENBHOM LlIare), TO BHITIOJHSIETCS TEJIO LIH-
KJa;

— BIIPOTUBHOM CJIy4yae OCYIIECTBIISIETCS BHIXOJ U3 LM -
KJIa, ¥ BBITIOJIHAETCS ONIEPaTop, CAEAYIOLINA 3a KITIOUEBBIM
cioBoMm NEXT.

4. Eciv He Tpor3011e)T BBIXO M3 LIMKJIa, 3HaYeHHE Ma-
paMeTpa U3MeHSIETCSl Ha BeJIMYMHY 11ara, ¥ IMoBTOpsIeTCS
m. 3.

HHorma mo ycioBuo 3amayu TpeOyeTcsl TOCPOYHBII
BBIXOJ M3 IIUMKJa. CaesaTh 3T0 MOXHO ABYMSI CITOCOOaMU:

_ — B TeJle LMKJIa IPUCBOUTDH ITapaMeTpy LIMKJIa 3Haye-
HHe Oosblle <gb/p-2> (NPU MOJOXUTEIBHOM LIare) MU
MeHblIe <gbip-2> (IIpU OTPULATEIILHOM 1Iare);

— ¢ MTOMOIIBIO orlepaTopa rnepexojaa IepeaaThb ymnpa-
BJIEHHE CTPOKE, CJIETYIONIeH 3a TOH, YTO COAECPKUT KO-
yepoe cjioBo NEXT.

Huxe npuBeneH npuMep UCITOIB30BaHUS OlepaTopa
IMKJIa (CM. 3a1ayy 3.6).

Yacto npuxoauTcs pellaTh 3a1adyu, TpeOyroune uc-
MI0JIb30BaHMS BIOXEHHBIX ONEpaToOpoB LUHUKJIA (CM. 3a1a-
yy 3.7). B aTOM ci1y4ae B TeJie OAHOIO U3 LIMKJIOB (BHEIIHE -
ro, OXBaThIBAIOILIEI0) HAXOMUTCS APYTOi OMepaTop LUKIa
(BHYTpeHHMIT). BHEIIHUIT ¥ BHYTPEHHHUI LIMKJIIBI TOJDKHBI
HMMETH IMMapaMeTphbl ¢ pa3HbiIMU UMeHaMH, a NEXT BHy-
TpeHHero Hukia npeaectsoBath NEXT'y BHelIHero.
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3aodaua 3.6. Ilpumep ucnoavsosanusn yuxaa FOR.

B npoctyio nepeMeHHy10 ¢ KJIaBUATyphl TMOCIEA0Ba-
TEJIbHO BBECTU N uuces U TOCUUTATh UX CyMMY.

Pewenue.

IIpoananusupyem ycinosue. Ham norpedyrores: nepe-
MEHHasl LIeJIOTO TUIIa, BKOTOPO# OyIeT XpaHUTLCS KOJIMYC-
CTBO BBOJAMMEBIX 4ncesl (N%), BellleCTBEHHas IiepeMeHHasl.
Kyzna 6yJ1eM BBOAMTH IO oUepey ¢ KJaBuaTyphbl uncia (X),
BellleCTBEHHAsI IepeMeHHas1 LI (PUKCcaliy CyMMBbI (S) U
TepeMeHHasi-flapaMeTp Luukia (I).

IIpencroaT moBTopsIoLIMecs OEUCTBUS: KaX10€ UM-
CJIO HY2XKHO BBECTHU Y IIPUCOBOKYIIUTH K O0O11IEH CyMMe (Te-
JIO LMKJIa COCTAaBAIT IBa Orieparopa). 3HAYUT HYXKEH LMK,
KonnuecTBo yncen He OroBOpeHO: MPEMIOXKUM T0Jb30-
BaTeJsIlo0 BBECTH €ro C KjiaBuaTyphl. IIpy 3TOM K MOMEHTY
3arnycka L1MKJia OHO OyIeT U3BECTHO, CJIEIOBaTENbHO, HC-
TM0JIb3yeM LIMKJI C U3BECTHBIM UM CJIOM noBropeHuit FOR.

BaxHplilt MOMEHT: TpUOABJIATH K TEKYILIEH CyMMe oue-
peaHoe yucjo 6ynaeM 1o ¢gopmysie:

S=8S+X.

A X yeMy Mbl TIpu6aBuM nepsoe uuciao? Mcnonbio-
BaTb HeOIIpeNie/IEeHHbIC ITIepeMEHHbIE HEJb3s1, 3HAUUT HY X~
HO ONpeneJuTh UCXOOHOE 3HaUeHUE CyMMbl — OOHYJIMTD
ero (IeiCTBUTEILHO, 10 BBOAA MIEPBOro Yucja CyMMa paB-
Ha HYJIO0).

10 'OmpeneneHye CYMMH 4YMCeIl NMOCTEeXOBATENBHOCTU

20 CLS

30 INPUT "CRONBKO HMCeNn B NOCHefOBATeNbHOCTH"; N%
40 S = 0

50 PFOR I = 1 TO N% STEP 1

60 INPUT “OuepepHoe uucino ="; X

70 S = S + X

80 NEXT I

90 PRINT "CymMa paBHa"; S

100 END
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3adaua 3.7. [Tpumep ucnoab306aHUA 8A0IHCEHHBIX YUKA08
FOR.

UNmeercs ax3ameHallMOHHAs BEIOMOCTh IO 4 TpyTIraM
cTyAeHTOB. B kaxmoii mo 25 yenoBek. BolBecTH cpenHuit
OaJu1 JUISl KaXXIOW TpYyMIbl ¥ MOACYUTATh OO CpeIHU
OaJLL.

Pewuenue.

CpenHee apudMeTHyecKoe BIYUCAECTCS ITyTeM JeJie-
HHSI cyMMapHoro 0ajuia Ha KOJIMYeCTBO CTyAeHTOB. Koju-
YeCcTBa HaM U3BECTHBI, UX CUMTATh He Hafgo. Crioco0 BbIUYK-
CJIEHUSI CYMMBI JUTS1 OMHOM TPYTIIbI HE OTJIMYAeTCsI OT pac-
CMOTPEHHOTO B Ipenbiayllei 3agaye. OLeHKH CTYICHTOB
KaXKI10# IpyNIibl — Ta Xe YUCJI0Basi MOCIEA0BaTeIbHOCTD,
U TIOCJIEOBATeIbHOCTENM TaKMX B HAcTOsIUEH 3amaye ye-
Thipe (4 TPyIIbI).

Ham notpebyroTcst 1Be nepeMeHHbIe BeILIeCTBEHHOTO
TUNa (cpeaHee apu(pMETHYECKOE HE CIEMyeT JAejaTh Le-
JIBIM, JJaKe €CJIM aHaJIU3MpyeMble Yuciia — LeJible): OHa —
IU1s1 OOILETrO CpedHero, npyrasi — Uil CPeAHUX 3HaAYCHU I
nio rpymmnam. [locuuras U1l 0YepeIHOI rpyIIbI cpeaHee,
OyaeM BBIBOAUTH €ro Ha 3KpaH U MCIO0JIb30BaTh JAHHYIO
TIEpeMEHHYIO ITIOBTOPHO — YXe s Apyroi rpymmsl. He
3a0yaeM OOHYJIUTD €€ Tepel KaX o HOBOW MPYIIIION.

BBon nmaHHBIX OydeT MPOM3BOAMUTHLCS IO Tpymnnam
(cHauasla OLIEHKU BCEX CTYACHTOB 1-# TpyIIibl, IOTOM —
2-i ¥ T.1.), T.€. BHEUIHUNA LMK — IO YMCIYy TPy,
BHYTPEHHUII — T[O YMCIY CTYAEHTOB TIpyiIsl. Teno
BHYTpeHHero uukina — cTpoku 80—90, BHelIHEro —
ctpoku 50—120.

10 'OnpegmeneHue cpegHero 6anna

20 CLs

30 s =0 'O6untt cpemmmit 6ann

40 FOR I = 1 TO 4 STEP 1

50 PRINT "ICpynna F¥"; I

60 SGR = 0 'CpepHmit 6ann B TeKyWlell rpynmne
70 FOR J = 1 TO 25 STEP 1

80 INPUT "Bann ovdepemgHOro cTygmeHTta ="; BALL
90 SGR = SGR + BALL

100 NEXT J
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110 S = S + SGR

120 PRINT "Cpepmmmi 6ann B rpymme E"; I; "paBeHr"; SGR/25
130 NEXT I

140 PRINT "O6mwit cpenmmi 6anm paBeH"; S/4

150 END

IIMKAbBI ¢ HeH3BeCTHBIM YucjaoM NoBTopenuil. LIk
C HEU3BECTHBHIM YMCJIOM TORTOPEHMH (MTEpauUMOHHBIN
LIMKJT) MOXHO CYUTATh YHUBEPCAIbHBIM, T. €. €70 MOXHO
WCTI0J1b30BAaTh B JIIOOBIX CITy4dasX, KOraa HEOOXOAUM LIMKJL,
B TOM UMCJi€ ¥ €CJIM KOJIMYECTBO MOBTOPOB U3BECTHO.

WUTepanioHHble IMKIIBI AEJISITCS Ha LUKIBI C TIpe-
nyciacsueM (WHILE-WEND) u ¢ nocrycioBueM (DO-
LOOP-WHILE u npyrue — B 3aBUCHUMOCTHU OT BEPCUM).
B nepBbIX cHayaja OCYLIECTBISIETCS] NMPOBEpKa YCIOBUS
UMKJIa, a TIOTOM, €CJIM OHO UCTMHHO, BBHIITOJIHSETCS TeJlO
uukia. B ukiax ¢ mocTycjioBUeM BHIIIOJIHEHUE TeJla -
KJia TipeaBapseT IPOBEPKY YCIOBUS, IO3TOMY OH HeETpe-
MEHHO BHIITOJIHSIETCS XOTd Obl OMH pa3. OTO JAeJaeT ero
WCTOYHUKOM TPYIHOOOHAPYXXMMBIX OIUMOOK P HEBHU-
MaTeJIbHOM MCIIOIb30BaHUM; KpPOME TOTO, €ro UCMOJIb30-
BaHHUe JEHCTBUTEIBHO OIPABIAHO B JOCTAaTOYHO PEINKMX
ciyyasix, IO3TOMY M3y4yaTh €ro paboTy JIydyllle Ha Npak-
Tvke. ITocKOIbKY UMK ¢ MOCTYCOBUEM BCEraa MOXHO
3aME€HUTD LIUKJIOM C IMPEIyCIOBUEM, COCPEIOTOUMMCS Ha
MIOCJIETHEM.

B Basic'e uukan WHILE-WEND oH npencrasiseTcs
CJIEAYIOIEH KOHCTPYKIIMEH:

Hc WHILE <evipasxcenue >
<meno yuxkaa>
Hc WEND.

31ech:

WHILE, WEND — KmoueBbI€ CJIOBa;

<gvlpasxceHue> — OINpeeNIICT YCIOBUE BHIITOJIHEHMUS
UMKIIa;

159



<mesro yukaa> — J11000€ KOJUYECTBO I0CIIEeJOBATEb-
HO MPOHYMEPOBAHHBIX CTPOK IMPOTrpaMMbI, COMEpKAIIUX
olepaTopsl, KOTOpble TpebyeTcss MOBTOPATh. KirioueBoe
cinoBo WEND — npu3Hak KOHIia TeJia IIMKJIA.

ITpuHLMI AeiicTBUS oniepaTopa:

1. Boluucisiercst <swipaxcerue>.

2a. Ecnu mosny4eHHOe 3HayeHue UCTUHHO, TO BBIIIOJI-
HseTcst <meao yukaa> ¥ BHOBb BBINOJHSETCS 1. 1 — BBI-
qucisieTcs <egvipaxceHue>.

26. Ecau mosiyyeHHOe 3HavYeHUE JIOXHO, To <meno
LUKAQ> He BBITIOJTHIETCS ¥ OCYILIECTBIISIETCS BHIXOI U3 LI -
KJIa: yIpaBJIeHUE IepeJaeTcs onepaTopy, KOTOPHIii cieny-
eT 3a oreparopoM WEND.

W3 ckazaHHOTO BhILIE CIEAYET, YTO TEJIO LIMKIIA TOJDK-
HO conepXKaTh ONepaTopbl, KOTOPbIE UBMEHSIOT 3HAYCHUST
<evipaxcenus>. B IpOTUBHOM ciydyae OyAeT UMETh MECTO
OECKOHEYHBII LIMKJI, U TIPOrpaMMa «3aBHUCHET».

HTtepanoHHbIe LUKIIBI TOMTYCKAIOT BIOKEHUE IPYTUX
LIMKJIOB 0€3 KaKuX-JIM0O OrpaHUYECHHUIA.

Huxn FOR Buna

50 FOR I = A TO B STEP ST
60 <Teno mmMKIa>
70 NEXT I

MOXHO 3aMEHUTb UTEPALlMOHHBIM LUKJIOM CJIEIYIO-
LIIUM CIIOCOOOM:

40 I = A

50 WHILE I < B 'IlpM IIONOXMTENBHOM ware
60 <Teno mukIa>

70 I = I + ST

80 WEND

[Iar u yciioBre OKOHYAHMUS LIMKJIA MOTYT U3MEHSTh-
cs B Tese Hukia. B ormnune ot nukia FOR, a1o okaxer
BJIMsIHYME Ha X0, LIMKJIa.
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3adaua 3.8. Ilpumep ucnoavsoeanusn uyuxasa WHILE—
WEND.

B npoctyio nepeMeHHyIO ¢ KjaBUaTyphl MOCJIEI0Ba-
TEJIbHO BBOZISTCS IOJIOKUTEbHBIC YUCTIa. Y CIOBUE OKOH-
YaHus BBoa — BBOJ cuMBoJia 0. Beryucaute nponssese-
HUE STUX YUCEIL.

Pewenue.

IpoananusupyeM ycioBue. IIpeAcTOUT HECKOJIBKO
pa3 MOBTOPATHh OAMH U TOT Xe Habop orepaTopoB (BBOL
OYEepEeHOro 4YKcjia U ero obpaboTka), CJIenoBaTEIbHO,
MPOEKTUPYEM LUKINYecKHit aaroputMm. CKOJIbKO Oyner
BBEJIEHO YMCEJl, IpeAyragaTb HEBO3MOXHO, [I0O3TOMY I10-
TpeOyeTCs UTEpallMOHHBIN [TUKII.

OOBEKTHl IPOrpaMMBI: BEIIECTBEHHAs] MepeMEeHHast
(X), Kyna 6ymeM BBOAUTB IO OYepeay C KJIaBUaTyphl YUcJIa,
BEILICCTBEHHAsI IEpEMEHHas U1 XpaHEHU S [IPOU3BEACHUS
(P). lnsg mpou3sBeaeHUs, KaK U JISI CYMMBI, HY>KHO OIIpe-
IeJIUTh CTAapTOBOE 3HaUeHMe, HO 3To OyneT yxe He 0, a 1,
MHaye, KaKoBbl Obl HM ObLIM BBOJMMBIE YKCIIA, IIPOU3BE-
IEHME TaK ¥ OCTAHETCS PaBHO HYJIIO.

BaxHo, 4TOOBI 0011Iee TTPOU3BEAEHUE HE ObLIO YMHO-
3K€HO Ha HOJIb, KOTOPbIA SBJISIETCSI CUTHAJIOM K OKOHYa-
HMIO 1MKIa. Bo n3bexaHue 3TOro nmpoBepka BBEAEHHO-
r0 yycJja Ha HEPaBEHCTBO HYJIIO IOJDKHA HETIOCPEACTBEH -
HO IIpeILIEeCTBOBAaTh YMHOXeHUI0. [ToaTOMY IepBoe yucio
BBEZIEM OTHAEJIbHO, 10 BXOJa B LIUKII.

10 'OnpeneneHue IpPoM3BeNEeHMA YMCEJI NOCJIeHOBATEeNnbHOCTU
20 INPUT "IlepBoe uncmno ="; X

30 P =1

40 WHILE X <> 0

50 P =P * X

60 INPUT "OuepepmHoe umcrno ="; X

70 WEND

80 PRINT “IllpoMsBeneHue pasBHO"; P

90 END
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PelueHue TUNosbIX 3agayd

3asauu Ha BbIYKCIEHHE CyMMbI, TPOU3BEeleHUS, KOJInye-
cTBa, cpeliHero apudMeTHYECKOro, MAKCUMYMa, MUHHMYMa
B YMCJIOBO#i MocJjeAoBaTeIbHOCTH. 3alayd JaHHOIO THUIIA
pelalTCs Nno OOIIENA CXEME C UCIOIb30BAaHUEM LIMKIIOB.
o Bxoja B IMKJI TIPOU3BOANTCS MOATOTOBKA — 3aJaHUE
HUCXOIHBIX 3HAUEHU CYMMbl, MaKCMMyMa U T. . TUIT LU~
KJla onpeaessieTcs TEM, U3BECTHO OyAEeT YMCIIO NOBTOpE-
HMi uim Het (coorBeTcTBeHHO FOR n16o WHILE). B
TeJle LIUKJIa IIPOU3BOLSITCS BBOJ OUEPEIHOrO Yucaa U ero
00paboTKa: NocjeA0BaTEIbHOCTb ONEPAaTOPOB 3aBUCUT OT
yCJIOBUS 3afayu ¥ Tuna uukia. flocsie Beixona U3 umkiia
TIPOU3BOJIMTCS BBIBOZ pe3yJibTaTa.

ITpocreiimmuii ciyyail — BIUMCIEHUE CYMMbI, IIPOU3-
BeJICHUS, KOJIMYECTBA, CpeAHEro apu(pMETUIYECKOTO U T. I1.
IUIS1 BCEX YJICHOB NociefoBareibHOCTU. [1o100HbIe 3anauun
paccMoOTpeHBI Bbilie (CM. pasnen «Llukiinueckue oneparo-

pbi»).

3adaua 3.9. Botmucaenue cpedrezo apugpmemurecrkozo
no ycaosuro.

B mnepeMeHHy0 mnocienoBaTeIbHO BBOIIT YHCHA.
OxoHyaHMe BBOJAa — I10 XeJaHUWIO I10JIb30BaTelIs JU00
KOoIjla cyMMa OTpMIuaTeJbHbIX uucesn gocturHer —1000.
OnpenenuTs cpegHee apudMeTUyeckoe oTpULIaTEbHBIX
qucell.

Pewenue.

Kak u B 3amaue 3.8, uCIOJb3yeM WTepallMOHHbIN
uukia. Ho temepp OKOHUaHME BBOHA OIPEHEISIETCS HE
TOJIOXXEHUEM HYJIS B IOCJIENOBAaTeILHOCTH, a OJHUM U3
IByx ycioBuii. Ob6a ycjoOBUSI BBEIE€M B BbIpaXEHUE B
3aroJjIoBKe 1LMKJIa, O0beAUHUB JOIMUYECKOW olepaLueit
AND: ngocTtaToyHO OJHOMY M3 HMX CTaTb JIOXKHBIM H
npou3oiaeT BbiIxod M3 LMkia. IIpu 3ToM mnorpebyercs
crielMajbHasl mepeMeHHasl Uil KOHTPOJIS TPOIOJIKEHUS
BBOJa, B KOTOPYIO IT0OJIb30BaTelb OyAeT BBOAUTH yucia |
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nu60 0. s Toro YTo6bl BOMTU B IMKJI, MTHULIMATU3UPYEM
9Ty NIEpEMEHHYIO: IPUCBOUM eii oTIn4YHOe OT () 3HaYCHuEC.
3agaauM TakKe HCXOAHblE 3HAYEHUS IS CYMMBI U
KOJIMYeCTBa OTPULIATEIBHBIX YMCEJI — MMEHHO TaKoe
cpenHee apupMETUYECKOE YKa3zaHO B ycjaoBuUU. B 310il
3a/jaye HY>XKHO CUMTAaTh U KOJIMYECTBO.

B Tesne nuKiIa BBOAUM OUepeHOE YKCIIO U 00pabaThl-
BaeéM €ro: eCjii YUCJIO OTpHULIaTeNibHOE, MPUOABIsieM €ro
K CyMMe M Ha | HapamuBaeM KoJM4yecTBo. B nmpoTuBHOM
cJyJyae UTHOpUPYEM BBeACHHOE yucio. Jlajnee cripauiusa-
€M IT0JI30BaTe s, XOUET JIU OH MPOA0JKATh BBOI, U (DUK-
CHpYyeM BBeJICHHOE 3HaYeHUE.

IIpu BeIBOAE pe3yibTaTa HEOOXOAMMO MTOMHUTH, YTO
OrOBOPEHHBIX B YCJIOBUM 4YMCEJ B IOCJEIOBATEIbHOCTU
MOXET He oka3aTbcsi. Hy:KHO mpeaycMOTpeTh BbIBOJ, CO-
OTBETCTBYIOILIETO COOOIIEHMSI B 3TOM CJIyyae.

10 S =0 ¢: ROL = 0 : F = 1

20 WHILE F <> 0 AND S > -1000

30 INPUT "OuepegnHoe uucmo ="; X

40 IF X < O THEN S = S + X : ROL = ROL + 1

50 INPUT "IlpomomxaeMm BBom (1 - ma, 0 - HeT)"; F

60 WEND

70 IF KOL > 0 THEN PRINT "CpepmHee OTp. WMCeN paBHo"; S / KOL
80 IF KOL = 0 THEN PRINT "OTpMIaTeNnbHHX 4YMCen HeT."

90 END

3adaua 3.16. Onpedearentie MAKCUMAAbHO20 3HAYEHUA,

B npocTtyio nepeMeHHYIO MMoCIeZ0BaTeIbHO BBOISTCS
N BellleCTBEHHBIX UKCel. BhIUncaIuTh MaKCMMAaTbHOE 3HA-
YyeHHUe.

Pewenue.

Kak u B 3agaue 3.6, ucrosipdyem ki FOR. IMotpe-
Oyercsl mepeMeHHasi MAX, YTOObI 3aHOCUTb YHUCJIO, KOTO-
poe OyaeT HauOOJIbILIUM CPEIU BCEX YK€ BBEACHHBIX UM~
cen. Ecnu ouepenHoe BBeICHHOE UUCIIO OKAXETCs1 00JIbIIIe,
4YeM TeKylllee 3Ha4eHUue MAX, 3HaYeHHe MAX nepeonpene-
JisseTcst, T. €. Mbl B LIMKJIE CpPaBHUBAEM BBEICHHOE YHUCJIO C
IMEPEMEHHOM MAX,
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KakoBo H0/IKHO ObITh HCXOHOE 3HAYEHUE MAaKCUMY-
Ma? Bo3MoxHBI iBa BapyaHTa. B mepBoM ciydae 10 Bxona
B LIMKJI BBOAUM 1-€ UMCJIO IOCIeA0BaTEIbHOCTU U TPHUCBa-
MBaeM 3TO 3HaYeHHUE IIepeMEeHHON MAX; LIMKJI TOTAA HAaYU-
HaeM co 2-ro yucia. Bo BTopoM ciiyyae B LIMKJI€ BBOAUM U
aHaJIM3MpyeM Bce Unciia, a iepeMeHHOM MAX IIpUCBalBaeM
TaKkoe 3HayeHue, KOTOpOEe HAaBEPHSIKA OKaXETCSI MEHbLLIE
UM paBHO TNEPBOMY € BBEIEeHHOMY uucily. OueBUIHO,
YTO 3TO MOXET OBITh JIMIIb HWXKHSSI TpaHULIA Auana3oHa
BEILIECTBEHHBIX YKCeJ (MPH OINpeAeJIEeHUM MUHUMyMa —
OepeTcst BepXHsIsl rpaHMlia 11ana3oHa).

10 'OnpemeneHue MaKCHMMANBHOI'O 3HaAYeHMs - BapuaHT 1
20 INPUT "CKOJNBKO UMCEN B NOCHefoBaTeNnbHOCTU"; N%
30 INPUT "NlepBoe wmucno"; MAX

40 FOR I = 2 TO N%

50 INPUT "Ouepenuoe uucmo ="; X

60 IF X >= MAX THEN MAX = X

70 NEXT I

80 PRINT "MAX ="; MAX

90 END

10 'OmpeneneHue MaKCMMankHOI'O 3HAYEHMUs - BapMaHT 2
20 INPUT "CKONBRO WMUCEN B NOCIeRoBaTENbHOCTH"; N%
30 MAX = - E + 38

40 FOR I = 1 TO N%

50 INPUT "OuepenHoOe HMCIO =
60 IF X >= MAX THEN MAX = X
70 NEXT I

80 PRINT "MAX ="; MAX

90 END

" X

3aodaua 3.11. Onpedeaenue xoausecmaea 4ucen, pagHovlx
MAKCUMYMY.

B nipocTyio nepeMeHHYI0 I10C/IeI0BaTeIbHO BBOASTCS
10 yncen. OnpeneanuTb MakCMMaJIbHOE 3HAYEHUE U KOJIMN-
YECTBO YMCEJI, paBHBIX MAKCUMYMY.

Pewenue.

CM. 3amauy 3.10. B aT0ii 3ana4e mosiBISIETCSI HOBBIM
00BEKT — KOJMYECTBO MAaKCUMYMOB (TlepeMeHHast KOL).
CKOoJIbKO MaKCMMYMOB MM€EEM, TTOKa HE BOLWIM B LIMKI?
0. 3ygauuT, KOL Hago OOHYJIUTb. YTO MBI OejiaeM, BBEIs
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yucio? 1. IlpoBepsieM, HE paBHO JiM OHO TEKYIEMY MaK-
cumyMmy. Ecnu na, yBesimyuBaeM 3HaUeHUE KOJIKHYECTBA Ha
enuHully. 2. [IposepsieM, He OOJIblIIE JIM BBEICHHOE YUCIIO
TeKyliero Makcumyma. Eciy HeT, rmepexoauM K Cleayro-
1e¥ uTepaly MKiIa. A ecliy 1a, repeoIpeesisieM TeKy-
U MAaKCUMYM U cOpachIiBaeM CYETYMK: KOL=1. BTO —
BapuaHT 1. Eciu Xe moMeHsITh 3T IBe IPOBEPKU MecTa-
MH (BapUaHT 2), CY4ETYUK HYKHO OyneT copacsiBaTh 110 0,
YTOOBI IBAXIH HE CYUTATh OJUH U TOT K€ MAKCUMYM.

B n1060M ciydae npo 1ogoOHbIe aIrOPUTMEI TOBOPSIT:
JIUIep CMEHWICST — COpachIBaeéM CUETUYHK.

10 'OnpeneneHme KonuuecTBa MaKCHMMYMOB - BapMaHT 1
20 RKOL = 0 : MAX = -E+38

30 FOR I = 1 TO 10

40 INPUT "Ouepegmuoe wuucno ="; X

50 IF X = MAX THEN KOL = KOL + 1

60 IF X > MAX THEN MAX = X : RKOL = 1

70 NEXT I

80 PRINT "MAX="; MAX; "Takux umcen"; KOL

90 END

10 'OmpeneneHne KONMYECTR: MAKCUMYMOB - BapuaHT 2
> MAX THEN MAX = X : ROL = 0
= MAX THEN KOL = ROL + 1

..........

3adaua 3.12. llepeotii u nocaednuii munumymot (maxcu-
Mymbt).

B npoctyio nepeMeHHYIO IocIeA0BaTeIbHO BBOISTCS
N nonoxurenbHbIX ynced. Onpenenuts: 1. MuHUMAaIb-
HO€ 3HauY€HUE U MOPSIAKOBBIN HOMEp IOCeIHEro YUCa,
PaBHOTI'O 3TOMY 3HayeHH10. 2. MakcuMaIbHOE 3HaYeHUe 1
IIOPSIIKOBBIA HOMEP MEPBOIO YKCIa, PABHOTO 3TOMY 3Ha-
YEHMUIO.

Pewenue.

CM. 3agauy 3.10. OnpeneseHue MUHUMAJIBHOTO 3Ha-
YeHUs NPUHLUITMAIBHO HE OTJIMYaeTcsl OT IMOMCKa Mak-
cumasibHoro. B 3apaye 3.10 Mbl Haxonuu ((UKCHUPOBAIIH)
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NOCJIeIHNIT MAaKCUMYM: Niepeoripeie/IeHe MPOUCXOIUIIO,
€CJIM ouepeHOe BBEICHHOE YMCJIO OKA3bIBANIOCh OOJbIIIE
WIM paBHO TEKYLIEMY 3HaUeHMIO TIepeMeHHoIl MAX. Ciy-
Yyaif paBeHCTBA TOXE ITPUBOAMI K IepeonpeneieHuIo. Insa
HaXOXACHMUS ITEpBOrO MaKCUMyMa HY>KHO UCKJIIOUUTD T1e-
peonpeneieHe MAaKCMMAaJbHOTO 3HAUYE€HHUSI B CIydae pa-
BEHCTBA, T. €. B YCJIOBUM OyneT He >=, a >. C MUHUMYyMa-
MU — aHAJIOTUYHO.

JU1st huKcanuy MopsiiKOBBEIX HOMEPOB HY>KHO 3aBECTHU
OTIENbHELIE IIEpEMEHHEIE, FirstMaxPos UM LastMinPos.
EcrecTBeHHO, no3uLiys OyaeT epeorpeneisiTbcsl BMeCTe
¢ MaKCUMyMOM (MUHUMYMOM ). UIMeHHO MOpSIAKOBBIM HO-
Mep YKa3bIBaeT, KaKoi U3 MaKCUMYMOB (MHHMMYMOB)
HalleH.

3aMeuaHue: IIpY ONpeneeHU! MepBhIX MAaKCUMYMOB
MCcnoib3oBaHue BapyaHTa 2 (3agava 3.10) mpuBOIUT K He-
KOpPPEKTHOMY pe3yJIbTaTy — B CJIydae, €CJIM MAKCUMYM pa-
BEH -E+3 8. 3HayeHHUe COOCTBEHHO MaKCUMyMa OyJieT Bep-
HBIM, HO 103U HalineHa He OyneT. C rnepBbIM MUHUMY-
MOM — aHaJIOTUYHO.

10 'OnpemeneHue NO3ULUMIA MaKCUMYMOB M MUHUMYMOB

20 INPUT "CKONMBKO uMCeNn B NIOCIemoBaTeNnbHOCTH"; N%
30 INPUT "IllepBoe umcmno"; X

40 MAX = X : FirstMaxPos = 1

50 MIN = X : LastMinPos = 1

60 FOR I = 2 TO N%

70 INPUT "OuepegHoe umcno ="; X

80 IF X > MAX THEN MAX = X : FirstMaxPos
90 IF X <= MIN THEN MIN = X : LastMinPos

I
I

100 NEXT I

110 PRINT "MAX ="; MAX; "; mepsBsit MAX B mosmmum”; FirstMaxPos
120 PRINT "MIN ="; MIN; "; nocnenumi MIN B mosuuvm"; LastMinPos
130 END

3agayv Ha aHanusa
YMCNOBbLIX NocnegoBaTeNbHOCTEN

3adaua 3.13. Cpaenenue wuucea nocaedoeameibHo-
cmu (1).

B npocTtyio nepeMeHHyI0 ocjief0BaTeIbHO BBOISTCS
N ugucen. CKonbKo yucen 60bliIe CBOMX coceieit cieBa?
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Pewenue.

CKOJIBKO YMCEJ BCET'O MOXET 0Ka3aThCsl 00JIbIIIE CBOUX
NpeaiIecTBeHHMKOB? O01Lee KOJIMYeCTBO MUHYC 1: mep-
BO€ YMCJIO HE MMeeT IpeaIleCTBEeHHUKA, [IOCeMY U3 pac-
CMOTpeHMUs BhlnagaeT. Bee nmpoune yucia nogoOHbI, Aeii-
CTBMS C HUMH ITPOM3BOAYM OIHU U T€ X€, 3HAUUT C HUMU
pa6otaeM B 1IuKJIe. ITepBoe NPUHIUNMAIBHO OTJIMYHO OT
WHBIX YHCEJT, TO3TOMY pa3yMHO OYIET BBECTHU €0 OTAEIIb-
HO OT IIPOYHMX, BHE ITMKJA, O BXxoaa B Hero. [Ipu cpaBHe-
HUU MBI paboTaeM KaxJIblif pa3 ¢ Mapoi yucesl, TaKk 4To
HaJIo ¥ IepeotpenesaTh aa unciaa. OqHo — O6yaeT HOBoe,
cBexeBBeaeHHoe. Ero 3anmuceiBaeM B iepeMeHHYIO X. JIpy-
roe — Ipeapiayiiee, To, KOTOpOoe BBOAWIIY Ha ITPEAbITYILECH
UTEpalyu, — cocex ciaeBa. Kaxmoe u3 BBeAeHHBIX Yuces
Iocjie o6paboTKM 3alIOMMHAEM B NIepeMeHHOM PRED (Ha
TOI Xe UTepallviy, IIe U BBEJIH €ro). DTO MO3BOJISIET HAM
HCITI0JIb30BaTh IIEpeMEHHYIO X JISI BBOJa HOBOI'O YMCJIa Ha
cenyiouiei uTepalum.

10 'Cronbko umMcen 6oneme CBOMX cocemeit cnmesa?
20 INPUT "CKONBKO 6ygmer umcen?"; N%

30 KOL = C

40 INPUT "IllepBoe umcno ="; PRED

50 FOR I = 2 TO N%

60 INPUT "OuepepmuHoe umucno ="; X

70 IF X > PRED THEN KOL = KOL + 1

80 PRED = X

90 NEXT

100 PRINT “Bonsmle cBOMX cocefeit cnmesa"; KOL;
110 PRINT "unmcen m3"; N% - 1; "BO3MOXKHEIX."
120 END

3adaua 3.14. Cpaenenue uucea nocaedosamenbHo-
cmu (2).

B 1ipocTyio nepeMeHHYIO MOoC/IeI0BaTeIbHO BBOASTCS
yucaa. OkoHyaHue Beoga — 0. OnpeaenuTb, CKOJbKO UM -
ceJ1 6oJIbLe CBOMX COCEIeH clieBa U CIIpaBa.

Pewenue.

CM. 3agauu 3.8 u 3.13. Ecau cpaBHUBaeM ¢ 060MMHU
cocelsIMU, BBIMAeT KakK MepBoOe, TaK M MOCIIeAHEE YUCIO.
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B paccMoTpeHNH HAXOASATCS OMHOBPEMEHHO YXe TpU UH-
caa. Yl Tpu uncia nepeornpeaeseM Ha Kax a0l utepaluu.
BBoauM umucna 1o oqgHOMYy, a CpaBHUBAeM KaXmoe C ABY-
M3, CJIeIoBaTeIbHO, IO BXOJa B LIMKJI BBEJIEM TiEpBhIe IBa
YHcia.

ToHKOCTB: cUMTaTh WU HET IMOCIeIHUN HOIb Wwie-
HOM nocaenoBaTeabHOCTU? W3 yclioBUS 3TO OQHO3HAY-
HO He CJIeqyeT, II03TOMY IpuMMeM, uro na. MHauye npu-
LIIOCh OBl BRECTH JOIOJTHUTENBHOE YCI0BHE B CTPOKY 70
(... AND SLED <> 0 ...).

10 'Ckonsko umcen 6onblle CBOMX cocefieil cnpaBa u cneepa?
20 ROL = 0

30 INPUT " BBenu nepsBre ABa umcna <> 0"; PRED, X

40 IF PRED = 0 OR X = 0 THEN 40 'llpoBepKa BBOAVMMEIX B3HaYeHMA
50 WHILE X <> O

60 INPUT "Ouepepuoe uucno (0 - Bmxom)"; SLED

70 IF X > PRED AND X > SLED THEN KOL = KOL + 1

80 PRED = X

90 X = SLED

100 WEND

110 PRINT "Boneme CBOMX cocemei”; ROL; “uuc."

120 END

3adaua 3.15. Cpaenenue uucen ¢ 3a0aHHbIM 3HAMEHUEM.

B nipocTyio nepeMeHHYIO MOCIe0BaTEIbHO BBOAATCS
N yucen. Bce 11 yncna MeHkblie 3agaHHoro uucna K?

Pewenue.

CwM. 3amauy 3.6. IToMUMO KOJIMYECTBA YHUCEN IIOCIENO0-
BaTeJbHOCTH, HEOOXONMMO BBECCTU C KJIaBUATYphbl 3HaUe-
HHeE (Z), C KOTOPHIM OylieM cpaBHUBATh KaX10€ BBOAMMOE
17 () (o

IToTpebyeTcs TakXe MepeMeHHasi, B KOTOpyio OyneM
3aHOCHUTD pe3y/IbTaT aHaJIM3a MOCJIea0BaTeIbHOCTU. B Tex
clydyasix, KOorga IpeariojiaraeTcsl CTBET «Ia» WIM <«HET»,
00BIYHO OOBSIBJISIIOT NEpeMEHHbIE-(PIaXKH (B Hallei 3a-
Jaye FLAG), KOTOpbi€ MPUHUMAIOT OTHO U3 iBYX 3HAUYE€HU I
(xak mpasuo, 1 u 0). Ilepen HayaioM aHaM3a (10 BXoJa B
LIMKJI) UM IIpPMCBAUBaIOT HEKOTOPOE 3HAUEHHUE, CBSI3aHHOE
C OTBETOM «JIa» WM «HET» — B 3aBUCUMOCTH OT YCJIOBMS.
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B xone aHany3a nepeMeHHasi MOXET U3BMEHUTh 3HauUeHUe
nu6o Het. [To okoHYaHUM LMKJIa 3HaUeHUe (iakka Ipo-
BEpSIETCS U BBIBOAUTCS COOTBETCTBYIOLLIMIT OTBET.

Kak ToNbKO OTBET CTAaHOBUTCS SICEH, NMPOAOJLKEHHE
aHaJIM3a Jaesaercss 6ecCMbICIIEHHO: MOXHO JIOCPOYHO 3a-
BEPIIMUTB LUK (CM. CTpoKy 70).

10 'Bce MM umMcna NOCNEeROBATENBHOCTU 6onblle 3afaHHOIO B3HAYEHMA?
20 INPUT "CKORBKO UMCEN B NOCIeZOoBaTensbHOCTU"; N%

30 INPUT "3agmaHHOe 3Ha4deHme ="; Z

40 FLAG = 1 'llpegBapUTensHO NPUHANMU, UTO BCe uMcna 6Gonbme
50 FOR I = 1 TO N%

60 INPUT "OuepegmHoe unucmno ="; X

70 IF X <= 2 THEN FLAG = 0 : I = N% 'MOXHO He NIDOJOIIRaThH
80 NEXT I

90 IF FLAG = 1 PRINT "Bce"; ELSE "He mBce";

100 PRINT " wnucna nocnenosaTenbHOCTM Gonbme 2"

110 END

3adaua 3.16. Anaaus 3aeepuiarouieii ueno4ku 6 nocaedo-
eéameavbHocmu.

B npocTylo nepeMeHHYI0 I10C/Ie10BaTEIbHO BBOAUTCS
N uucen, oTaMYHBIX OT HYJS. TlogoXuTeNbHBIE WM OT-
puLaTebHbIE YMciia 3aBepIlaloOT I10C/IeI0BaTeIbHOCTD U
CKOJIbKO UX?

Pewenue.

JaHHas 3amaya MMeeT HECKOJIbKO BapMaHTOB pellie-
Hus. PaccMOTpUM OIMH U3 HUX.

KonunyecTBo uncen B nocjaeqoBaTeIbHOCTH OrOBOpeE-
HO, 3Ha4YMT ucnonb3yeM nuki FOR. B Tene nukia oynem
BBOIMTB M 00pabaTsiBaTh Kaxaoe yncio. I1o yciaosuio, um-
cJla He IOJUKHBI OBITh paBHbI HYJIO, CJENOBaTebHO, He-
00XOIMMO OCYLIECTBJIATH KOHTPOJIb BBOAMMBIX 3HAYEHU I
(ctpoka 50).

¥Y3Hatb, NOJOXUTEIbHbBIE WM OTpULATE/IbHbBIC YKCIIa
3aBEPUIAIOT MOCJEA0BATEbHOCTb, HE COCTaBJSIET Tpy/a:
IOCTaTOYHO, BBIAIA U3 LMKJIA, IPOAHAJIUM3UPOBaTh 3HAK
TIOCJIEAHETO BBEAEHHOIO YKClia C IMOMOILbI0 (QYHKUIMU
SGN. OnpeneneHne KoauuecTBa TaKUX Yrces1 IIpoLle Bce-
0 OpPraHu30BaTh IIPY ITOMOIIY ABYX IIEPEMEHHBIX: OJHA
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WUCHOJb3YETCS KAK CUCTUMK IMOJIOXUTENBHBIX UUCEN B TE-
Kyueit nermouke (KP%), Apyrasi — OTpHULATENbHBIX (KM%).
Korna Tekymias iernouyka — noJIOXUTeIbHast, KM% =0, a KO-
raa oTpuuarenbHas, KP%=0.

10 '+ wm - B KOHIEe NOCIEeROBaTEeNBHOCTU?
20 KP% = 0: KM% = 0 : N% = 20

30 FOR I = 1 TO N%

40 INPUT "OuepepHOe wWMcIO ="; X

50 IF X = 0 THEN 40
60 IF X > 0 THEN KP%
70 IF X < 0 THEN KM%
80 NEXT I

90 PRINT "IllocnefioBaTeNnbHOCTE 3aBepmanT ";

100 IF SGN(X) > 0 THEN PRINT "moJoxmTr. uMcna B KonmuecTse"; KP%
110 IF SGN(X) < 0O THEN PRINT "oTpuuaT. uYMucna B KonuuecTBe"; KM%
120 END

0
0

KP% + 1: RM%
KM% + 1: KP%

3aMeyaHUS:

1. CyniecTBYy10T BapuMaHThI peIleHHUsI, I1e UCITIOJIb3YeT-
cs1 eIUHBINA CUETUUK.

2. AHaJIOTMYHO pelIaljTCcs 3aJayu Mpo YeTHBIE U He-
yeTHbIe yKuciaa. [IpoBepka 4eTHOCTU: OCTaTOK OT AC/ICHUS
YylcJia Ha 2 paBeH HYJIIO B CIydyae YETHBIX YUCE.

Pa6GoTta ¢ neasiMd ynciaamMu. BaxuHas cocTaBisiioiast
JIIOOBIX TIpOrpamMM™, a st paboThl C LIEJIBIMU YUCIIAMU —
B OCOOEHHOCTH, — TIpOBEPKA BBOAMMBIX 3HaUeHU. OHa
JieJlaeTcsl IpY MOMOILM YCJIOBHOIO oIiepaTropa B coyera-
HHUU ¢ orepaTopoM 6e3ycIOBHOro nepexona (B IMpocTeii-
mmx caydasx) oo B unkie WHILE. Eciau ucnonesyercst
IepeMeHHasi 1iejioro Tumna (MaeHTuPuKaTop OKaHYMBaeT-
CSI CUMBOJIOM «%»), IIPOBEPKa «Ha LUEJOCTh» HE HY>XKHA: TIPU
BBOJIE YMCJIa C APOOHOM YacThIO MOCHeaHsIsI OyaeT oTopo-
meHa. Ho, TeM He MeHee, MpoBepKa TpedyeTcs 115l TOro,
YTOOBI BBOAMMBIE YMCJIa HE BEIXOIUIIM 3a IIPEIEIbl YKa3aH-
HOrO AuarnasoHa.

*IIpoBepKa BBOOUMBIX 3HAUEHUI He IeaeTcst B G0NbLUMHCTBE 11pH-
BOIMMBIX B pasfeiie MporpaMM M3 coobpaxeHUl 9KOHOMUU MecTa M
BBUIy MPOCTOTHI AaHHOM mpouenypbl. Ha npaktike ee Hago genatb
BCErza.
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3aodavna 3.17. Onpedeaenue cymmsl yugp nucaa.

Beomutca nonoxutenbHoe Lenoe unuciao A < 10000.
Onpeneautb cyMMy ero uudp S 1 pa3HOCTb A—.S.

Pewenue.

M-El He 3HaeM, CKOJIBKO pa3psiioB B YHUCIE, TTOITOMY
Hano ucnonb3oBath HUKJI WHILE. IlepeunicinM 00beKTHI
MpOrpaMMBI: caMO YUCJIO (BBOAMM C KJIaBHATyphl € TIPO-
BepKoOit), cyMmMa Liuop (10 BXoJa B LIUKJI 3Ty IIEPEMEHHYIO
cJieayeT OOHYJINTD); CyMMHUpPOBaTh OyaeM LiUdpbl, IIpUYeM
TocjieioBaTeIbHO. 3HAUMT HYXHa ellle TiepeMeHHast ISt
Texyuei undpsrl. IToka Ha TOM OCTaHOBUMMCS ¥ TOTyMa-
€M, KaK OTAeIUTh Uu@py OT Yucjia U C KaKOi CTOPOHBI
(Mammivii wIM ctapiuuii paspsin). s oTaeneHus crap-
1Iero paspsija Hy>XHO 3HaTb, CKOJIBKO B UMCJIe LIMDp: MBI
3TOrO HE 3HaeM. 3aTO oIepalys IOJIy4eHUs OCTaTKa OT Je-
nenust (MOD) Ha 10 mo3BOJMT BHIACIUTh MJIAAIIMKA pa3-
psn. IlpubaBuM ero K 3HaueHUIO NepeMeHHoM S. Ternepp
HaJo 100paThCs A0 CJIEAYIOLIETo MO CTAPIIMHCTBY pa3psi-
Ja. Jlns aToro ciemyet mpeoOpa3oBaTh YMCIIO A, YOpaB 1 -
dpy, xoropyio yxe obpaboranu. st 3TOro UCHoab3yeM
oIepanuio 1eJOYUCIeHHOro aeleHus: aeauM Ha 10. Tpu
9TUX JCUCTBUSI COCTABST TeJo LuKia (cTpoku 60—80). Ka-
KOBO JIOJKHO OBITh YCJIOBHUE B 3arojioBKe ukina? O4yeBuI-
HO, YTO Tipu oOpalnieHuu yucia A B 0 HaIo BEIXOAUTH U3
LUKJIa: Bce UUMPHI BBIIEIEHBI U TIPOCYMMUPOBaHbl. CyM-
My BBIBEJIEM IOCJIE 3aBepllieHUsI LIMKiaa. Ho 1o ycnoBuio
HY>XHO BBHIBECTU HE TOJIBKO CYMMY, HO M Pa3HOCTb MEXIY
UCXOIHBIM 3HaUeHMEM YK clia U cyMMoii ero iudp. Ho 3Ha-
YeHHME TEPEMEHHOMN A B XO€ BhIIEIeHUS Ludp odpaTtu-
Joch B HOJb. ClienoBaTesbHO, 1O BXOoAa B IIMKJI HAaZloO CO-
30aTh «PE3ePBHYIO KOMMIO» YUCTIa A — OOBSIBUT €IIe Of1-
Hy TIEpEMEHHYIO M TIPUCBOMUTD €ii 3HaUeHHe YKcia A (CM.
cTpoky 40).

10 'Cymma mmdp umucna

20 INPUT "BBemm nenoe Wmcno He 6onee 10000"; A
30 IF A <> FIX(A) OR A < O OR A > 10000 THEN 20
40 s =0 : B=A
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50 WHILE A <> 0

60 C = A MOD 10

70 S s +C

80 A=A\ 10

90 WEND

100 PRINT "CymMa mmdp BBeZEeHHOr'o uyucna paBHa"; S

110 PRINT "Pa3HOCTE MEXIY YMCIOM M CcyMMoit ero nudp paBHa"; B - S
120 END

3aMe4yaHUS:
1. Crporo roBopsi, 31eCh B IEPEMEHHOM C HEOOXOIM -
MocTH HeT. Ctpoku 60 u 70 MOXHO OOBEIUHUTD B OJHY:

S=S+A MOD 10

2. DTOT AITOPUTM JIEXKUT B OCHOBE OOJIBILION IPYIIITBL
3amay, rae Te WM UHbIe IeHUCTBUS HAIO BBITOJHSATH C LIU-
¢ppamu yucia.

3adaua 3.18. Heanemcsa au uucao nasrunopomom?

BBonutcsa nonoxurenabHoe 1enoe yucio B < 10000.
SBnsieTcs M OHO NAIMHAPOMOM? MacCHUBBI HE UCITONIB30-
BaTh.

Pewenue.

IMayuHIpPOM — 3TO CTPOKA WM YUCIIO, KOTOPOE YUTa-
€TCsI KaK CJieBa HallpaBo, TaK U CIIpaBa HAJIEBO.

Wnes penieHus 3aKjro4aeTcsl B TOM, YTO, CeJiaB «pe-
3epBHYIO KOTIMIO» YHCJIa, U3MEHSIEM ITOPSIIOK CIIeI0BaHUSI
pa3psaIoB KoMUY Ha o6parHblif. [ToToM cpaBHUBaeM MH-
BEPTUPOBAHHYIO KOMUIO C UCXOAHBIM YUCIOM. Eciu o
PaBHBI, 3HAYUT ObLT BBEACH MAJIUHAPOM.

s peanusanuy uaeu norpedyercs rnocjaenoBaTelib-
HO BBIIEIUThL UUPPH unciaa (cM. 3amady 3.17) u chop-
MUpOBaTh U3 HUX HOBoe Yucio (cTpoka 60). [denath 310
crnenyeT B ukiae WHILE, Tak Kak HEU3BECTHO, CKOJIBKO
pa3psIIOB OKaXeTcsl BO BBeleHHOM unciie. [Tomumo konun
BBOJIMMOI IepeMeHHOM ITOHAT00UTCSI e1lie OJHA [TEPEMEH -
Has: B Hell OymeT (opMHPOBATHCS MEPEBEPHYTOE YUCIIO
(INVERT). DTy NIepeMEHHYIO CJIeyeT OOHYJIUTD.
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10 'SBnAeTCA MM YUCHO NANMHIOPOMOM?

20 INPUT "BBenmu lenoe 4YUCNO He 6onee 10000"; B

30 IF B <> FIX(B) OR B < 0 OR B > 10000 THEN 20

40 A = B : INVERT = 0

50 WHILE A <> 0

60 INVERT = INVERT * 10 + A MOD 10

70 A = A\ 10

80 WEND

90 IF INVERT = B THEN PRINT "NamumappoM" ELSE PRINT "He namumppom”
100 END

3aMeuvaHHue. 3ama4y MOXHO PELLIUTD U C TOMOIIBIO CUM-
BOJIbHBIX TIEpPEMEHHBIX.

3adaua 3.19. Ilouck npocmuix wuces 6 3a0anHom ouana-
30He.

JAnana3oH nojIoXHUTEIbHBIX YMCes 3alaH HIDKHER U
BEpXHell rpaHuniaMu. Pacnevararh Bce NMpoOCThIe YMCIA,
Jiexalllie B yKa3aHHOM JHarna3oHe.

Pewenue.

IIpocthie yncna pensaTcs Halelo ToJbKO Ha 1 M Ha
cebs.

I'panu1Ibl AMaTIa30Ha ClieAyeT BBOJUTH C KJIaBUATYPHI C
nposepkoit (crpoku 20—30). Hy>xHO TakKe 1103a60TUThCSA
O TOM, 4YTOOBI HMXXHSS T'paHUIlA AUana3oHa ObLla MEHb-
1€ BEpXHei. DTO yCI0BHE MOXHO BBECTH B IPOBEPKY IIpH
BBOJI€, HO JIy4llle BOCIIOJIb30BaThCcs oneparopoM SWAP:
OH MEHSIET MECTaMHM 3HAYEHUsI NBYX nepeMeHHbIX. [Ipu-
MEHUM €ro, €CJIM HWXKHSS I'paHULa IIPEBBICUT BEPXHIOIO
(ctpoka 40).

Brigesnienne u o6paboTKy umces IpoBeleM B 1LIUKIIE.
IlockonbKy 0Ge rpaHullbl U3BECTHHI (BBEIEHHI C KJIABHU-
aTypbl), ucrnonsdyeM Lukia FOR. Tlomnexaiee aHanusy
YucIio 6yneT coBnagaTh Co 3HaU€HUEM MapaMeTpa LUKJIa.
JanuM napamerpy It ICHOCTH UMs chislo.

Ho ogHoro uukia Tyt HeTOCTaTOYHO: OH IO3BOJISIET
JIAIIB BBIAEIUTD Yyucio. Jnsa o6paboTKM ITOMECTUM B Te-
JIO OITMCAHHOIO BhbIlIE LIMKJIA €ille OAWH; B HEM IIO oye-

173



penu OyneMm nepebupaTh yucaa (IETUTENH) OT 2 IO MaK-
CHMaJIbHO BO3MOXHOTO 3HAYEHMSI ACTUTENS (JACTHOTO OT
LIEJIOYMCIIEHHOrO JEeJICHUST aHATU3UPYEMOro Yucia Ha 2:
€CJIU B3SITh CaMO YMCJIO, OLUMOKU HE OYHET, HO HE UMe-
eT cMbicia). [TapameTpy BHYTpeHHEro HUKJIa JaguM UMSI
delitel.

YT06bI clieaTh OMHO3HAYHOE 3aKITIOYCHHUE O TOM, UYTO
YUCJIO MPOCTOE, HEOOXOIMMO MPOCMATPUBaTh IMMOTEHILIM~
QJILHBIE NEJIUTENN OO TeX Mop, ITOKa He HANAETCS Tako#,
Ha KOTOPBIA YKCIIO pasaenuTcs Haleno. Eciu oH He Haii-
IeTcs, YUCJIO MpocToe: pacneyaraeM ero. Eciu Hailnercs,
MOXHO BBITH U3 BHYTPEHHEro LIMKJIa JOCPOYHO (HO HE
M3 BHEUIHEro!) M MepeiTH K MPOBEpPKE CACAYIOLIETO YM-
cJa quarna3oHa. JIjisi KOHTPOJIS UCTIOJIb3YeM EPEMEHHY0-
¢raxok flagl (0OJHO U3 ABYX YMCEJI JIUOO IpOCTOE, INOO
HET), OOHYJISISI €€ IS KaXKIOro HOBOTO Yyuciia [1xarna3oHa,
T.€. Iepel BXOAOM BO BHYTPEHHU I IIUKIT.

BeiBoz pe3yiibTaTa He TaK IIPOCT, KaK KaXeTcsi C IepBO-
ro B3rfsiaa. Eciiu mpocTeie yncia BCTPeTHIMCh, OHU OyIyT
pacrieyataHbl, HO B YKa3aHHOM JUaIa3oHe MOXET He OKa-
3aThbCsT MPOCTHIX yucesa. HyxHO IpeaycMOTpeTh U Takoit
BapuaHT. Kak npaBuio, B TaKMX CJIy4yasix TOXKe UCITONAb3Y-
10T Qiaxok (flag2): B HeM (UKCUpyeTcs (paKT MosiBiIe-
HU4 niepBoro rmpoctoro uucia (ctpoka 120). Tyt peub naet
000 BceM auariazoHe, MO3TOMYy OOHyJsieM flag2 OIMH
pa3 — 0 BXOJa BO BHEUIHUM LMKI. B 3aBUCMMOCTH OT
3HauYeHUs 3TOM NMepeMeHHOM Oy/IeT BbIIaBaThCs (MJIU HET)
cooO1ieHrEe 00 OTCYTCTBUHU MPOCTBIX YUCEN. A YTOOBI BbI~
BOJI pe3yJibTaTa ObLT SICEH, JOOaBUM MOSCHSIOUIUI TEKCT
(cTpoka 60). DTOT TeKCT MOSIBUTCS Ha IKpaHe B JIIOOOM
cnyyae. Jlanee — B 3aBUCMMOCTH OT HAJIMYUSI TIPOCTHIX UK~
celnl.

10 'HaxoxpgeHye NPOCTHX 4YMCEeNn B 3aJaHHOM Ouanas’oHe
20 INPUT "Hawamo pgmamazoHa ="; b%: IF b% < 2 THEN 20
30 INPUT "KoHen AmanasoHa ="; e%: IF e% < 2 THEN 30
40 IF b% > e% THEN SWAP b%, e%

50 flag2 = 0

60 PRINT "IlpocThle 4WMCNa B 3aJaHHOM HManasoHe ";
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.70 POR chislo : »% TO e%

80 flagl = 0

90 FOR delitel = ? TO chiglo \ 2

100 IF chislo MOD delitel = 0 THEN flagl = 1: delitel = chislo
110 NEXT delitel

120 IF flagl = 0 THEN PRINT chislo; : flag2 = 1

130 NEXT chislo

140 IFP flag2 = 0 THEN PRINT "OTCYTCTBYWT."

150 END

3aMeyaHue. boiee KeppekTHO ObUIO Obl AaTh Iepe-
MEHHBIM chislo, delitel, flagl, flag2 «leEJiOUU-
CJICHHBIC» UMEHA, HO B JaHHOM cJyya€ 3TO HE€ NPHUH-
LIMNHaIbHO (B OTJIMYME OT FpaHMIL 1MaTia3oHa), TO3TOMY
MMEHa YIpOILEHBI.

3ajpauM Ha paabl. 3aJa4y MOAOOGHOTO poAa MOXHO
NoApa3aeuTh Ha IBe KaTeropuu: BHIYMCIEHUE KOHEYHOM
CyMMBI psiia (MJIM Kakoro-jimbo cjiaraeMoro) ¥ BbIUU-
CJieHUe CyMMBI psiza (ciaraeMoro, KojJuuyecTBa cjarae-
MbIX U T.I.) TIO 3aJaHHOMY YCJIOBUIO. 3aJayu IEPBOTO
TUNIA Hajo pemath npu noMomu nukia FOR (um-
CJIO TIOBTOPEHUI M3BECTHO), BTOPOTO0 — C IOMOILBIO
WHILE (4ucio 1noBTOPEHUU oNpeaeasieTcsl YCIOBUEM).
B ocTtajibHOM MeTOHOJIOTHSI pelleHUs] 3aJay OOOMX TH-
1noB oauHakoBa. CyILHOCTb €€ 3aKJII04aeTcs B TOM, YTO
HYXXHO BBIIEIUTH IIEpBOE cjaraemMoe (MHorma — JBa)
U BBISIBUTH 3aKOHOMEPHOCTb (hOPMUPOBAHUS OYEPETHO-
ro ciraraeMoro psiza. B dopmyny, oTpaxalouiyio 3Ty
3aKOHOMEPHOCTb, MOXET BXOIWTb MpeAblayllee ciarae-
Moe U (WIM) MOPSIIKOBBI HOMEP TEKYLIEro CJIaraeMoro.
YacTto MMeeT CMBIC] paccMaTpuBaTb YMCIMTENb M 3Ha-
MEHaTeJIb CJIaraéMoro OTAEJBbHO: UISI KaXIOoro M3 HHUX
MOXeT ObITh CBOSI 3aKOHOMEPHOCTh. 3HaUeHUE Ovepel-
HOTO cJlaraéMoro 00bIYHO XPaHST B HEKOTOPOI ITepeMeH-
HOWA.

Psaabr MoryT MMeTh «KOJIeGaTeIbHBI» XapaKkTep: YyeT-
Hbl€ U HEYETHBIE WieHbl (POPMUPYIOTCS TI0 pa3HbIM 3aK0-
HoMepHoOCTAM. Clofa Xe ciiefyeT OTHECTH M 3HaKodepe-
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Iytolmecs psiibl — KOTAa 3JIEMEHTHI psiia UMEIOT 3HAKU
«ILTIOC» VI «MUHYC» Yepe3 OJUH.

YacTo 06paboTKa TeKyIIero WieHa psijia CBsI3aHa ¢ UC-
N0JIb30BaHMEM KaK COOCTBEHHO TEKYIIETO, TaK M Mpebl-
IyLIEro WwieHa psifia; B 3TUX CIy4asix ObIBaeT HyXXHa ellle
onHa riepeMeHHas (cM. 3amauy 3.13) — mas npenbimyiie-
ro ciaraemoro. [1ocKobKyY BBIYUCTEHUS IPOU3BOASTCS B
LMKIie, 06e mepeMeHHbIe B TeJie LIUKJIA CIIeIyeT Iepeoripe-
nensitb. Hanpumep, uMeeM IepeMeHHbIe prev U cur. [Ipn
TiepeoripeNie;IeHUH cliepBa NMPUCBauBaeM prev=cur, 3a-
TEM cur MpHCBaMiBaeM HOBOE 3HaUY€HUe, BBIYMCICHHOE Ha
OCHOBE BBISIBJICHHOI 3aKOHOMEPHOCTH.

3adaua 3.20. Cymma paoda c uzeecmuvim Koauuecmeom
Y4eHo8.

7151 IpOM3BOJIbHOIO 3HAYEHUSI apIryMEHTA «X» (110 MO-
IyJiio 6oJibLie 1) BBIYUCIUTD CYMMY:

S=1+1/x+1/x2+1/x3+...+ 1/xk.

Pewenue.

OueBHIHO, YTO IS BBIYUCICHHUSI CYMMBI HY>KEH LMK
C U3BECTHBIM UMCJIOM ITOBTOPEHU M (UHUCIIO ClIaraeMbIX U3-
MeHseTcs oT 1 10 k). CoOGCTBEHHO BBIUUCIEHHUE CYMMbI —
3TO TUITOBOM aJIFOPUTM, KOTOPHBII peanusyercs orneparo-
POM IMpUCBauBaHUS BUIA:

S = .§ + <ouepenHoe ciaracMoe>.

DTOT orepaTop BXOAUT B TeJIO LIMKIA. TakxKe B Teje LuKiIa
HY>XHO OpraHM30BaTh BBIYUCIIEHUE OYePETHOTO CJIaraeMo-
ro (C). CiaraeMoe MOXHO BBIYUCJIUTB ITO €T0 IMPeAbLIyIIIe -
My 3HA4YE€HUIO: C=C/X.

IIpeskne yeM 3armucaTh caM LUK, BCTOMHUM ITPaBUJIO:
JI06O0M ITUKJT TOJKEeH OBITh OATOTOBJIEH. B 1TaHHOM HEoO-
XOAVMO ONPEACINTh YUCTIO claraeMbIX (BBOJ C KJIaBUATY-
pbI), 3HAUEHUE CAaMOTO TIEPBOT0 WieHa psifia (OHO paBHO 1)
1 HavyaJIbHOE 3HaUY€HUEe CYMMHBI (S=1).

176



10 ‘CymmMa pAnra C M3BECTHRM KOJIWYECTBOM YNIEeHOB
20 INPUT "ApryMeHT X = "; X
30 INPUT "Umcno cnaraemex = "; K% 'K% - nemnoe!

40 S =1: C =1 'llogroToBKa LMKNIa
50 FOR I =1
60 C=C/ X
70 S =8 +C
80 NEXT I

90 PRINT “"Cymma papga mnsa "; K%; " cnaraemslx = "; S
100 END

BbiuncneHve CYMMbI pgaa no ycinosuto

3adaua 3.21.
JIJ1s1 IpOM3BOJILHOIO 3HAUEHUST apryMeHTa «x» (10 MO-
JIyJI10 GoJiblie 1) BBIYKUCIUTL CYMMY:

S=1+1/x+1/x>+1/x>+....

BoluncieHUs1 NpOdOJLKAaTh A0 TeX MOp, MOKA OYEPEIHOE
cjaraeMoe 0oJiblile 3aJaHHOroO 3HaYyeHusi Z. BeiBecTn Ha
9KpaH YMCJIo cyaraembix K.

Pewenue.

st BBIUMCIeHMsT cllaraeMbIX HyXeH HUKI. Tak Kak
YUCJIO CjlaraeMbIX HE OMNpEAesIeHO, TO 3TO — UTepallu-
OHHBIM LMKJI C YCJIOBUEM: IOKaA cjaraemoe Gonblie 7. B
OCTaJIbHOM TTPUHUUIT pEeLIeHUS] TON00EH pacCCMOTPEHHO-
My B 3agaude 3.20. B HacTosiieM npumepe TpeOyeTcs ellie
BBIYUCJIATH KOJIMYECTBO CIaraeéMbIX. DTO TOXE Ae/IaeTCs B
LMKJIE MO CTaHAApPTHOU cxeMe: K=K+1. be3ycioBHo, Ha-
YaJIbHOE 3HaUYe€HHUE K JOJDKHO OBITh OrpefesieHO: K=0.

Texcr B ctpoke 30 mosiCHSIET I10JIb30BATEI0, B KAKOM
JHara3oHe JO0/KHO HAaXOAUTHCSI BBOAUMOE YMCJIO. 3AeCh
IIPOBEPKY OIlyCKaeM, HO BOODOIE OHA HYXHa.

Ilpy BBIBOIE ITOCJIEAHErO CjiaraeMoro HeoOGXOAUMO
yuyecTb, YTO ITIOCJEIHEE claraeMoe U IMOCIeIHUI BbIYU-
CJICHHBIH WIEH psiga — 3TO He OHO U To Xe. [TocaeaHee
3HaYCHUE C B CYMMY YK€ He BXOIUT (M. cTpoku 90 u 140).
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10 'BHUKCIIEHMe CYMMH Dsja IO YCTHIOBMIO

20 INPUT "ApryMeHT X (mo Mopynw 6onbme 1) = "; X

30 PRINT "3amaHHOe, K 3HaueHMe Z (He Gonsme "; 1/X; ") = ";
40 INPUT 2

50 K=0:8=0: C=1 'TIoAroTOBKa IMKIIA

60 WHILE C > 2

70 8 =S + C

80 K=K + 1

80 c=Cc/X

100 WEND

110 PRINT " QOna apryMeHra X = "; X;

120 PRINT " uneHn papa 6onmille 3afaHHOro 3HadYeHus “; 2
130 PRINT " gna “; K; " cnmaraeMiX M MX cyMMa paBHa "; S

140 PRINT " Ilocnemuuit uleH pAfa NPM 3TOM paBeH "; C * X

3adaua 3.22.

Bouruucautb cyMMy wieHoB psiia. CyMMUPOBATh A0 TEX
Mop, NOKa pa3HOCTb MEXIY TeKYIIel U TIpeAbIaYIIEHA CyM-
MaMmu 6ospblie 0.001. BoiBecT cyMMYy, IOCI€AHEE Clarae-
Moe, Bollieiiliee B CyMMy, U ero HoMmep. Psan nuMmeer cieny-
IOLIMIA BUI:

12><5+ 22 %6 + 32x7
2x4 2x4x6 2x4x6x8

Pewenue.

DTa 3a7a4a nogoodHa npeabiaymei (3. 21), HO TYT psf,
cnoxHsee. Ilpu ero aHanu3e HETPYIHO 3aMETUTh, UYTO 3HA-
MeHaTeIb KaXIO0ro CJeQyIoliero cjaaraeMoro paBeH 3Ha-
MeHaTeIo TIpeAblIyllero, YMHOXEeHHOMY Ha Ko3gduuu-
€HT, 3aBUCAIIUI OT TOPSAKOBOIO HOMEpa cjlaraeMoro
(ctpoka 90). Ynucaureap He 3aBUCUT OT YMCIUTEIS Tpe-
IBIIYILIETO CJIaraéMOTro; OH BBIUMCJISIETCS TOJILKO HAa OCHO-
BaHUU NOPSAKOBOIro HoMmepa. [jis1 Hero oTaebHYIO Iepe-
MeHHYI0 He 3aBoauM (cTpoka 100). Eciu HoBoe ciiaraeMoe
MeHblIe Wi pasHo 0.001, ero yxxe He Hamo Obl Tpuba-
BJIAATh, HO LIMKJI YHOOHO OpraHM30BaTh UMEHHO TakK, I0-
TOMY MBI €ro npubapjsieM, HO YUUTHIBAEM 3TO IPU BBI-
Bojie pesyiabTata (cTpoku 130—150). Inst ynoo6¢cTBa BHIBO-
Ja PuKcHpyeM BBIYMCIICHHOE Ha IpeAblIyIIEed UTepaliu
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caraeMoe repej BblYKcIeHHeM HoBore (cTpoka 70) — st
3TOro BBeAeHA NMepeMeHHas pred (6e3 Hee MOXHO 000ii-
TUCh, OHa HY>XHa TOJIbKO LIS yroocTnal).

OnpenenuM ycaoBUE BBIXOAA M3 LMKIA (OKOHYAHUS
CYMMUPOBAaHMSA): pa3HOCTb MEXIY TeKylllel U Mpeablry-
LIei cyMMaMU paBHa cjaraeMomy, MoJay4YeHHOMY Ha Mpe-
JpIOyUeit urepamnu.

10 CcLS

20 1 = 1 'HoMep cnaraeMoro

30 x = 5 / 8 'llepBoe cnaraeMoe

40 S = 5 / 8 'HavanpHoe 3HaAYEHME CYMMH

50 znam = 8 ‘HavyanpHoe 3HaWeHMe 3HaMeHaTend
60 WHILE x > .001

70 pred = x

80 1 =i + 1

90 znam = znam * 2 * (i + 1) ‘HoBrIX 3HAMeHaTenb
100 x = (1 + 4) * 1 A 2 / znam 'HoBoe cnaraemoe
110 s = S + x ‘TeKymas cymMMa

120 WEND

130 PRINT "CyMMa ="; S - X

140 PRINT "IlocnegHee cnaraemoe ="; pred

150 PRINT "HoMep mocnenHero cnaraemoro ="; i - 1
160 END

3adaua 3.23.
CocTaBUTh NporpaMMy BbIUKCAEHUS TPUOIMXEHHOTO
3HAYCHUS CYMMBI 2JIEMEHTOB psifia

S=1-x/1'+x3/31-x3/5! + ...

JUTS TPOU3BOJIBHOIO 3HAYEHMT apryMeHTa «X» (M0 MOAYJTIO
MeHblie 1). CyMMupoBaHWe NPoJ0JIKaTh A0 TeX 0P, ITOKa
Pa3HOCTh MEXIY OUYEepPEAHbIM U IPeAbIAYILMM CAAraeMbl-
MM HE CTaHET MEHbLIC 3aJaHHOI BEJIMYMHDBI Z (TOYHOCTH
BbIYMCJIEHHIA).

Pewenue.

3apavya nmono6GHa AByM npeasiaywum. Crneuuduka 3a-
KJIIOYAaeTcsl B yCJIOBUM OKOHYAHUSI CYMMUPOBAHHUS U B 3a-
KOHOMEPHOCTSIX (pOPMHUPOBAHMSE OUCPETHOTO CIAIaSMOTO,

PasHOCTb MEXAY COCEAHHMMM CJaraeMbIMH MOXET
OBITH KaK MONOXMUTC/AbHOM, TaK M OTPHUATENLHOIM, 110-
3TOMY B YCJIOBUM GepeM adCOIOTHOE 3HAYEHHE Pa3HOCTU
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3HaK Mpu dJ€MEHTe He yuuibiBaeM. B cpaBHeHuM npu-
HMMAIOT yyacTHe [IBa CiaraeMbixX, TO3TOMY JIBa ClaraeMbIX
Hazo OIpenesuTh Nepel BXoaoM B LMK (cTpoka 30). by-
JIeM [IepeorIpe e IsiTh 00€ CBI3aHHbIE C HUMU IepeMEeHHbIE
B TeJie uukia (ctpoku 70 u 100) — cxema paccMoTpeHa
BBILLIE.

[Ipoananu3zupyeM psga. OH 3HaKouyepeayloLIMIcs.
MOXHO TIOCTYNUTb IBOSIKO: (hOpMMPOBATh CjlaraeMoe
BMECTE CO 3HAaKOM WJIM BCE CJlaraéMbi€ CUMTATD MOJIOXM-
TEJIbHBIMU, a TIOTOM UCTHBIE 110 TTOPSIAKY BHIUMTATh U3 pe-
3ynpTara (S), HeueTHble — NMpuGaBisiTh. OCTAHOBUMCS Ha
BTOpOM cniocobe (cTtpoka 60). B moGoM ciryyae He 3a0yneM
OTIPEeNICIUTh UCXOTHOE 3HAYCHME CYMMBI 10 BXOAA B 1IMKJI:
caMO 3HauyeHue OyIeT oNnpelelsiThCS B NEPBYIO ouepelb
cJaraeMbIMU, B3SITBIMU B Ka4€CTBE OTIIPaBHBIX TOUeK. [
BBLIUMCJIEHHS TTOPSOKOBOIO HOMEpa CJIaracMoro BBEAEM
TepeMeHHYIo-cueTyuK (I). OnpeneauM 3aKOHOMEPHOCTD
BBIYMCJICHUSI OYEPENHOTO claraeMoro. TYT ToXe BO3MOX-
HO HECKOJIbKO BaApMaHTOB. BOT Ol H M3 HUX: HOBOE CJlarae-
MO€ paBHO IPEABIEYIEMY, YMHOXEHHOMY Ha X BO 2-1i cTe-
TICHY ¥ pa3IeICHHOMY Ha [IPOM3BEICHUE (ZNAM-1) *ZNAM
(ctpoka 100). Bxoasimas clona nepeMeHHas ZNAM orpese-
JSI€TCS 10 BXOa B IMKJI, a IOTOM U3MEHSIETCS B TeJle LIMKJIa
(ctpoka 90).

CJI0XXHOCTD 3ala4 TaKoro pofa B TOM, YTO BCE JOJIK-
HO OBITb OUEHb TILATEJILHO COIIACOBAHO; IPUHIIUITUATILHO
BaXKHa I10CJIeIOBATeIbHOCTDb ONepaTOpOB B rejie mukiaa. K
TOMY € OLIUOKHU TPYIHO BBISIBUTD IIPH OTJIaJKe: HEOOXO0-
JUMO MPOBOIUTH (PopMaibHOE UCIIONHEHHUE NIPOTrPAMMEI
(cM. paszen «DTallbl pa3paGoTKU aIrOpUTMa»).

10 INPUT "X ="; X

20 INPUT "E ="; E

30 PREV = 1: CUR = X: 8§ =1

40 I = 2: ZNAM = 1

50 WHILE ABS(CUR - PREV) >= E

60 IF I MOD 2 = 0 THEN S = S - CUR ELSE S = S + CUR
70 PREV = CUR

80 I =TI+ 1

90 ZNAM = ZNAM + 2
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100 CUR = CUR * X ~ 2 / (ZNAM - 1) / ZNAM
110 WEND

120 PRINT "CymMma ="; S

130 END

Maccusbl

NMoHaTMe maccusa

[ToHsTHe MaccuBa pacCMOTPeHO B paszziese «O0beKThI
ajroputMa» (cM. Takxe pasfei «O0bsBlIeHUE OOBEKTOB
1porpamMmbl»). HamoMHUM, 4TO MacCUB — 5TO KOHEYHAsI
ynopsii0YeHHasi COBOKYITHOCTh JaHHBIX OJTHOTO TUIIA, NO-
CTYI K KOTOPBIM OCYHICCTBIISIETCS IO MHAEKCY (MTOPSIIKO-
BOMY HOMepy). MaccuBbl HEOOXOAUMBI, KOTraa TpedyeTcst
HECKOJILKO pa3 00paliaTbes K OAHOM Y TOM Xe rpyIiie ox-
HOTUITHBIX JAHHBIX.

MaccuBBI MOTYT cofiepXKaTh JaHHBIE TIOOOTO TUIIA: TUTT
9JIEMEHTOB MaCCHBa, Kak M B CJiyyae MPOCTBIX ME€PEMEH-
HBIX, PAaCIIO3HAETCS MO UX MAeHTUUKaTopy. B otinuue ot
IIPOCTHIX IIEPEMEHHBIX, MACCUBBI HEOOXOAUMO OOBABIISITh
nepea MCIojib30BaHUEM (C IOMOIBIO omneparopa DIM).
IIpu 06BsIBAIEHUM YKA3bIBAIOT UMSI MACCUBA, PA3MEPHOCTH
Y KOJIMYECTBO DJIEMEHTOB MO KaXHOoil pa3zMepHOCTU (ITU
KOJIMYECTBA OJKHBI ObITh ONpeAeseHbl 10 OOBSIBICHUS
MaccuBa).

Hcnonp3oBaHue MacCHBOB 3HAUUTEJIBHO YIIPOLIAET
paboTy C rpyIniamMu OMHOTUITHBIX TAHHBIX.

Bce neiicTBus ¢ MaccMBaMM BBIITOJHSIIOTCS TTO3JIe-
MEHTHO, B IKKJIe. BuacTHOCTH, HEJIb35I CKONTMPOBATh ONUH
MaccyB B IpYyrol WM 3aloJHUTh MAaCCUB KaKUMMU-JIMOO
(TycThb faxe ¥ OMMHAKOBBIMU ) 3HAYEHUSIMU B ONIMH MIPUEM.
ITockosibKy MaccuB — 3TO IOC/IEN0BATEILHOCTD C U3BECT-
HBIM YHMCJIOM 3JIEMEHTOB, yIOOHEE MCIOJIb30BaTh LMKII
FOR; WHILE TpeGyercst nUllIb B UCKITIOUUTENBHBIX CITy-
yasx. /111 MHOrOMEpHBIX MACCUBOB LIMKJIBI IO KHbI ObITh
BJIOXKEHHBIMHU.
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B nmaHHOM pa3snesie npuBeNeHO 3HAYUTEJIBLHOE KOJIH-
YECTBO TUIIOBBIX IIPUEMOB pabOThI C MaccuBaMu. PaccMmo-
TPEHHBIE 31eCh 3alaUn yKe (opMai30BaHbl: OObEKTHI 3a-
Jlauy ABJISIIOTCSI OObEKTaMU airopuT™ma. PetueHutio Hedop-
MaJIM30BaHHBIX 3aJay IOCBSIIEH CIEUUAIbHBIA pasien.
MaccuBbl HeOOXOAMMBI B 3aayax co CIIUCKaMM: B pac-
cMaTpuBaeMoM BapuaHTe Basic'a cricku opraHM30BaHbI
HMMEHHO IIpY ITOMOLIX CBSI3aHHBIX MaCCUBOB. KpoMe Toro,
yMeHue paboTaTh C MAaCCUBaAMU MOXET NMPUTOAUTHLCS IpU
pellieHUH 3a1ay Ha JaHHble CUMBOJILHOTO TUIAa — CTPO-
K4 (cM. pasznen «Mcnonb3oBaHUe JaHHBIX CUMBOJILHOTO
THIIa»).

OnepaTtopbi onpeneneHUa U HTeHUs KOHCTaHT

Boo6uie, onepaTopsl onpeneaeHuss U YTEHUSI KOH-
CTaHT MOTYT ObITH UCIOJIb30OBAaHbI HE TOJILKO B 3a/1ayax ¢
maccuBaMu. Ho mMeHHo mipu paGoTe ¢ MacCMBaMu OHM
3a4acTylo ObIBAIOT NEUCTBUTEIIBHO HEOOXOAMMBI.

OnepaTtop onpejejennsa Kouctant. O0wasa dopMa
oreparopa:

ne DATA <cnucox koncmanm> .

31ech:
DATA — xiioyeBoe C10BO — UMSI OIIEpaTOPA;
<cnucox KoHcmaHm> — HEOTPaHWUYCHHBIM CIIMCOK

KOHCTaHT, pa3iesieMbIX 3alsSIThIMU.

Tun KOHCTaHT MOXeT GHITh JII000M B JII0OOM orepa-
tope DATA. B mo6om onepatope DATA MoryTt onpeze-
JASTBCSA KOHCTAHTHI pa3HOro THIIA (B JIIOOBIX COUECTAaHUSAX).
CUMBOJILHBIE KOHCTAHTHI B CITMCKaX MOXHO YKa3bIBaTh B
KaBbIUKax U 6e3 HUX.

Oneparop DATA HeucnonHsieMbiit. OH UCTIONIb3YyeT-
csl Kak (popMa XpaHeHMSI KOHCTAHT, HEOOXOHUMBIX HJIst
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UCIIOJTHEHMS NporpaMMbl. B nmporpaMme MOXeT ObITh He-
ckonbKo onepatopoB DATA. [Mo3uninst onepaTopa He Bax-
Ha (mo wiu nociae READ). [IpuMepsi 3anucu onepatopa:

20 DATA aus, 31, deB, 28, map, 31, anp, 30, madi, 31, mou, 30
30 DATA wmon, 31, asr, 31, cen, 30, oxr, 31, Hoa, 30, mek, 31
80 DATA 3.1415926, 2.718282, 9.81

90 DATA IoHemenbHUK, BTOopHuMK, Cpegma, YeTmepr, larmma, Cy&6ora

AHaJTOFUYHO MOXHO 331aTh CMHCOK OMHOTHIHbIX 3HA-
YEeHH I, KOTOPBIE OYIyT UCIONL30BaHbI TSI ONIPEACACHUS
3JIEMEHTOB MaccuBa. TOJbKO HAJ0 MOMHUTH, YTO Mac-
CHB — 3TO KOHEYHAasl COBOKYITHOCTb 3JIEMEHTOB OJHOI0
THUIIA.

Onepatop ytenns Koucraut. O0ias popMa oneparo-
pa (dopmar onepartopa):

e READ <cnucok umen nepemertoix>.

3aech:

READ — xio4eBoe CJIOBO — UMS OflepaTopa;

<CRUCOK UMEH NepeMEeHHbIX> — CITMCOK MEPEMEHHBIX,
KOTOPBIM ITPUCBAUBAIOTCS 3HAYEHUSI KOHCTAHT U3 onepa-
topoB DATA.

IMpuHuMn geicTBUA onepaTopa: MepeMeHHbIM, yKa-
3aHHBIM B OIlepaTope, MPUCBAUBAIOTCS 3HAYCHUS OYepe/I-
HBIX KOHCTAHT M3 CITUCKa KOHCTaHT 04ePeIHOTO ONepaTo-
pa DATA. Tunbl nepeMeHHbIX JOJDKHBI COOTBETCTBOBATH
THUIAM «CUUTBIBAEMbIX» KOHCTAHT. [TpuMepbI 3armucu orne-
patopa:

150 READ X '‘Onpepensercs BemeCcTBEHHAA IepeMeHHAd
170 READ NAZS ‘Onpepgengercs CUMBONLHAA IIepPeMEHHAd
250 READ MES$, KOL% 'OnpenensanTcd ABe MepeMeHHHX DPa3Horo THIa

B ciryyae MacCHBOB MCTIOJT63yeM LMK, HALIPUMEP:

60 FOR I = 1 TO N%
70 READ ARR(I)
80 NEXT I
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BBoA v BbIBOA MaccuBoB

IMpakTryecku BCce 3ala4M C UCTI0JIb30BAHMEM MacCH-
BOB BKJIIOUAIOT 3Tall BBOJIa MAaCCUBOB ¥ OYeHb MHOTHE Tpe-
OYIOT BBIBOJIa 3JIEMEHTOB MaccuBa Ha sKpaH. s sToro
CYUIECTBYIOT CTAHAAPTHBIC TTIPUEMbI: PACCMOTPUM MX.

Bron maccuBa. BBonm MaccuBa — 3TO ompenefieHue
3HAUYEHUI ero s5eMeHTOoB. 151 BBOJ& NCMOJIb3YETCS MK
FOR: B ciyyae ofHOMEPHBIX MAaCCUBOB IOCTATOYHO Of-
HOTO UMKJIA, TIPU BBOJE MHOTOMEPHBIX MACCHMBOB HYKHBI
BJIOXXEHHbIE LIMKJIbl — 10 Yuciy uaMepeHuit. Co6CcTBEHHO
BBOJl 3HAUEHUII MPOU3BOIUTCS B Tejle HUKiIa. OH MOXeT
TIPOU3BOLAUTHCA C KJIABUATYPHI, C ITIOMOIIIbIO IaTYNKa CIy-
YalHBIX YMCEJl, BBIUYUCIIATBLCS 110 KaKoi-11mbo dopmyie,
NOCPEACTBOM ONEPATOPOB ONPENETICHUS U YTCHUST KOH-
cTaHT. B nocieaHux Tpex ciayvasax onpezeneHye 3HaYeHUI
3JIEMEHTOB MPOU3BOAUTCS aBTOMaTUUecKU. I1epBsiit ciy-
yaii penoJiaraeT MOACKa3Ky U ITOJIb30BaTeNs, a NOpoi
U NMPOBEPKY BBOAUMBbIX 3HAYEH M.

Hanpumep:

10 M = 5: N = 6
20 DIM A(M), B(N), C(M * N), D$(M), X(M, N)
30 'I'puMep BBOJAa OJHOMEDHEX MACCMBOB DasHmdMM crnocobamu

40 FOR I = 1 TO M 'Yicmonb30BaHME paTuMKA CHydalHeix uucen
50 A(I) = RND(1)

60 NEXT I

70 FOR I = 1 TO N ' BUUuCIeHue 3JIeMeHTa

80 B(I) = I * I

90 NEXT I

100 FOR I = 1 TOM * N 'BBOo;g C KIaBUATYDH
110 PRINT "BBepgu sneMeHT MaccuBa B"; I;
120 INPUT C(I)

130 NEXT I

140 DATA NoHepensHMK, BTopHMK, Cpena, Yersepr, IaTHHIA

150 FOR I = 1 TO M 'Mcrnionp30BaHMUE OIlepaTopa UTeHUMs KOHCTAHT
160 READ D$(I)

170 WEXT I

180 'IOpuMep BBOJA ABYMEDHOI'O MAccMBa C KIIaBUMATYPH
190 POR I =1 TO M

200 FOR J = 1 TO N

210 PRINT "3nemeHT "; I; "-1 cTpokm, "; J; "-ro cronébna = “;
220 INPUT X(I, J)

230 NEXT J

240 NEXT I
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3aMeuaHUue: BIpUMepPe BHIYUCIEHUS JIEMEHTA UC-
NoJIb30BaHa IpocTeiinast (popMyia: Ha IIpaKTUKE OHa MO-
KET UMETh JIIOOYIO CTeTIEeHb CIIOKHOCTH.

BuiBon MaccuBa. BhIBOoo MaccuBa — 3TO pacreyaTka
€ro 3JIEMEHTOB Ha 2KpaHe. 1151 3TOro UCIojab3yIoT LIMKIIbI
FOR: onuH mjist OMHOMEPHBIX, BIOXEHHBIE MO YUCTY U3~
MEpPEeHU — IS MHOTOMEPHBIX.

OnHOMEpPHBII MAaCCUB pacneyaThIBaloT, KaK MpaBuIo,
B CTPOKY, peXe — B CTOJIOUK.

JIByMepHBIi MacCuB BBLIBOASIT B BUlEe TaGAWIbI, 1€
BJIEMEHTHI KaXXIOro CToNOIa pacrojaraloTcsl ApYyr Mof
napyrom. JI1s aToro ciaexyeT UCIIoIb30BaTh 30HAJIbHBIH BbI-
BoJ (pasmenutenb B onepatope PRINT — 3ansras) wiu
dopmaTHpoBaHHBI BeIBOI. YacTo IpU BHIBOIE yKa3biBa-
10T HOMepa CTPOK U CTOJIOLOB.

B mo6oM ciyyae npu pacrnedyaTke HyX<HO BBIBOJIUTH
MOSICHUTENBHBIN TeKCT. 11 MpaBUIBHOTO U KPAacHUBOTO
BbIBOJIa HY>XHO YETKO IIPEACTABIISITh ce0e paboTy onepaTo-
pa PRINT u ponxn pasnenureneit (cM. pasnen «OnepaTtop
BBIBOZA»).

BriBegeM MaccUBHI U3 IpUMepa, IPUBEIEHHOTO B ITpe-
IBIAYIIEM pa3iee:

250 'BEBOQ OQHOMEPHOr'o MaccuBa (B CTPOKY)

260 PRINT "MaccCHUR BemMeCTBeHHRX uucem A"

270 FOR I = 1 TO M

280 PRINT A(I):; '‘Ings BHBO®a B crTonben yéparm ";"
290 NEXT I

300 'IOpocToit BHBOR HOBYMEPHOTI'O MaccuBa (6e3 MHOEKCOB)
310 PRINT "MaccuB BemeCTBEHHHX uucen X"

320 FOR I = 1 TO M

330 FOR J =1 TO N

340 PRINT X(I, J),

350 NEXT J

360 PRINT

370 NBXT I

«Ilycroit» PRINT B cTpoke 360 HyXeH IUIsT TIepexo-
Jla Ha HOBYIO CTPOKY 3KpaHa Iocjie paclieyaTKy KaxIok
CTPOKY MaccuBa.
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UHorma GbiBaeT HYXKHO BHIBECTU MACCUB, TOMEHSIB Me -
CTaMU CTPOKM cO cToyiouiamMu. B aToM ciiyyae BHELIHUM
LMKJI OPraHU3YeTCs 110 CTOJI01aM, a BHYTPEHHUH 10 CTPO-
KaMm (cM. 3amayy 3.59).

O6uiue TUNoOBbLIE 33434 HA MaCCUBBI

B sToM pasmene paccMOTpeHbI 3aJayM, pacrpocTpa-
HSAOLIMECS KaK Ha OJHO-, TAK U MHOTOMEPHbBIE MAaCCHUBBI.
HNHbIMU clloBaMU, YUCIIO U3MEPEHUII B HUX OTpaXaeTcs
TOJIbKO Ha KOJIMYECTBE BJOXEHHbIX LUKJIOB B KOHCTPYK-
uuu. 3amauy 3ToM Ipyniibl pelaiTcs MoAOOHO 3a1a4yaM Ha
YKCIIOBbIE IOC/IENOBATENbHOCTH (cM. pa3nesl « nkinye-
cKue onepaTtopsl» U «PenieHue TUIoOBbIX 3a1ay»). PazHu-
11a 3aKJII0YaeTCs JIUILB B CIIOCOOE XpaHEeHK I MHDOpMaLIAH.
Tam yucna BBOASATCS MOCHEAOBATEILHO B €IMHCTBEHHYIO
[ICPEMEHHYI0, B CJIy4ae MaCCUBOB — IPeObIBAIOT B Ollepa-
TUBHOIL [IaMSITU BCE OMHOBPEMEHHO.

[IpueMbl, UCIIOJNIL30OBAHHBIE B 3aayax JaHHOIO pa3-
Jiena, MOTYT 0Ka3aTbCsl MOJIE3HBI IIPH PeIICHUM 3a1ay 6¢e3
UCII0JIb30BaHUSX MACCUBOB.

JIast SKOHOMUHK MecCTa B IIpUMepax, Ie 310 JOIYCTHU-
MO, UCITOJIb3YIOTCS IMPOCTEMILINE BBOL, U BBIBOL.

3agadun Ha BblHUCIeHNEe CYyMMbI, Npon3BeaeHus,
Konun4yecTtBa, cpegHero apmcbmemquKoro,
MakcumMyma, MMH1MMymMa asieMeHTOB Maccuea

~ 3adaua 3.24. Cpednee apupmemusuecxoe 31emenmos (no
ycaosuw).

Han omHomepHbIit MaccuB u3 N anemeHToB. Ilo-
CUMTATh CpelHee apu(pMETUYECKOE DJIEMEHTOB, KPaTHBIX
TpEM.

Pewenue.

CM™. 3amaum 3.7 u 3.9.

ITocKOJIbKY peub MIET O IPOBEPKE YMCEN Ha Kpat-
HOCTb, OHU JOJDKHBI OBITh LIENBIMU: €CAU HPUMEHUTD
onepaunio MOD K yuciy, uMeroileMy ApOOHYIO YacTh,
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pe3yabTar CyAeT BBIUMCIIEH He UI BBEIEHHOro Yucia, a
JUISL YU Cia, TI0JYy4aeMOTo [Py OKPYIJIEHUU BBEAEHHOIO 10
6onbiero. TakuM c6pa3oM, B KpaTHbIE TPeM MOTIAAYT 5.8,
9.3 ¥ T. 1. 3HAYUT HYXHO JIMOO OpraHU30BaTh POBEPKY
BBOAMMBIX 3HAYEHUM, JIMOO MCIOJb30BATH LIEJIOYMCIIEH-
HBII1 MaCCUB.

BBon M cymMupoBaHHME MOXHO ObUIO OBl oOcCylle-
CTBJISITH B OJJHOM LMKJIE, HO OOBEAUHSITh pa3Hble 3Tallbl
aJIrOpUTMA He XeJlaTeJIbHO*.

IIpencraBnsieT MHTEpeC BBIBON pe3yJibTaTa (CTPOKHU
110—-120). BMecTO 01HOro yCcJI0BHOTIO orneparopa B IOJ-
HOI ¢popMme OO IBYX — B COKPAUICHHOW MCIOJIb30BaH
JIMIIIb OIMH B COKPAILICHHOU B COYETAHUU C OIIEpaTOPOM
6e3ycaoBHoro nepexona. Onepatop IF B ctpoke 120 He
HYXEH, IIOCKOJIbKY MBI IIOTIaIacM B HEE JIMIUB €CJIU JIOXKHO
ycioBue B cTpoke 110. DTOT nmpueM IKPOKO UCIIOIb3YETCA
B «KJaccuyeckoM» Basic'e.

10 N = 10

20 DIM A%(N)

30 FORI =1 TO N

40 PRINT “BBepmu 3NeMeHT Maccusa E"; I;

50 INPUT A%(I)

60 NEXT I

70 S = 0: RKOL = 0

80 FORI = 1 TO N

90 IF A%(I) MOD 3 = 0 THEN S = S + A%(I): KOL = ROL + 1
100 NEXT I

110 IF KOL = 0 THEN PRINT "KpaTHHX TpeM HeT": GOTO 130
120 PRINT "Cp. ap. 4YMcCeJl, KpaTHHX TpeM = "; S / ROL
130 END

3adaua 3.25. Haxoxcoenue maxcumyma u e2o nouuuu.

OnpenejnTh B IByMEPHOM MacCHBE MaKCHUMaJIbHBbI
3JIEMEHT M €ro KOOpAUHAThl, CUUTasA, UTO OH €ANHCTBCH-
HBIiA.

Pewenue.

CwMm. 3amauu 3.10—3.12. I1pu onpeneseHUM MakKCUMY-
MOB U MUHUMYMOB B OJHOMEPHOM MacCUBE B KayeCTBE

*CripaBeUIMBOCTb 3TOrO CTAHET SICHA MPU TEePEXO/IE K NpoLeaypHO-
My [POrpaMMUpPOBAHHIO.
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MCXOMHOro 3HaYeHUsI MaKCUMyMa (MMHMMYMa) NpMHUMa-
10T 3HaYeHMe nepBoro aneMeHTa. Eciiv MaccuB MHOroMep-
HbIl — 3JIEMEHT, UHAEKChI KOTOPOTO IO BCEM U3MEPEH UM
paBHbI 1. CoOTBETCTBEHHO Iepe/] BXOAOM B LIMKJI Ofpee-
JiieM MUCXOJIHbIe 3HaYEeHMUsI KOOpJIUHAT (MHAEKCOB): 37O 1.
KonuyecTBo B/I0XEHHBIX LUKJIOB, KaK BCETa, oTpeaeis-
eTCsl KOJIMYECTBOM U3MepeHMi1 MaccuBa.

10 INPUT "KonuwecTBO CTpPOoK ="; M%: IF M% < 1 THEN 10

20 INPUT “"KomuwecTBo cTonbmos ="; N%: IP N% < 1 THEN 20

30 DIM AR(M%, N%)

40 FOR I = 1 TO M%

50 FOR J = 1 TO N%

60 PRINT "3nemerT "; I; "-% cTpoxm, "; J; "-ro cronbua = “;
70 INPUT AR(I, J)

80 NEXT
90 NEXT
100 MAX AR(1, 1): IMAX = 1: JMAX = 1

110 FOR =1 TO M%

120 FOR =1 TO N%

130 IP AR(I, J) >= MAX THEN MAX = AR(I, J): IMAX = I: JMAX = J
140 NEXT J

150 NBXT I

160 PRINT "3HavYeHMe MAKCHMMANILHOI'O 3neMenTa"; MAX

170 PRINT "Om pacnonoxeH B cTpoxe E"; IMAX; “, cronbue R"; JMAX
180 END

aHI NG

AHanna aneMeHTOB Maccusa

3adaua 3.26. Ilouck 6 maccuee 31emenmos ¢ 3a0aHHbIM
3HaueHueM.

IIpoBepuTh, €CTh U B LIEJTOYUCIICHHOM TPEXMEPHOM
MAacCHBe 3JIEMEHT ¢ 3aJaHHbIM 3HaYCHHUEM.

Pewerue.

CM. 3agauy 3.15.

Bo3MOXHO JMIIb JBa OTBETa Ha MOCTaBJIEHHbBIA BO-
MpOC — «a» U «HET», CleJoBaTe/IbHO, UCIIOJIb3yEM Ilepe-
MEeHHYI0-(JIaX0K, KOTOpYy1o OOHYJIsieM A0 BXOJAa BO BJIO-
XeHHbIe UMKIIBI (TpU sipyca). YKa3aHHOe 3Ha4eHHe BBO-
IuM ¢ KnaBuarypsl. [IpocMaTpuBaeM MaccHB, IIpOBepsist
€ro 3JIeMEHTbI Ha paBeHCTBO YKa3aHHOMY 3HayeHuIo. Eciu
HaXOJUM pPaBEHCTBO, (hJ1axKy IpUcBauBaeM 3Ha4YeHue 1 u
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BBIXOJMM M3 LIMKJIA: OTBET U3BCCTEH, JAJIblIe MOXHO He
CMOTPETb.

JIaHHBIA aJrOpUTM Ha3bIBaETCS AITOPUTMOM JIMHEH -
HOT0 [OMCKa YKMCJIa B MACCUBE: DJIEMEHTHI IPOCMAaTPUBAIOT
10 MOPSLIKY; YacTO IO YCIOBUIO TpeOyeTCd yKa3aTb KOOp-
JIMHAThl HaliJIECHHOTO 3JIEMeHTa (CM. 3a1auy 3.25).

Ecnu xe B 3agaye TpeOyeTCs: yKa3aTh KOJUYECTBO 3J1e-
MEHTOB C 33/IaHHBIM 3HAYEHUEM, UCIIOJIb3yeM HE (PJIAXOK,
a riepeMeHHY10 kol (KOJIMYECTBO), KOTOPYIO HapaliuBaeM
Ha | npu KaxaoMm coBnageHuu. TyT HY>KHO ITPOUTH BECh
MaccuB.

10 M% = 5: N% = 7: P% = 4

20 DIM AR%(M%, N%, P%)

30 FOR I = 1 TO M%

40 FOR J = 1 TO N%

50 FOR L = 1 TO P%

60 INPUT "OuepepnHO}i »neMeHT MaccuBa ="; AR%(I, J, L)
70 NEXT L, J, I

80 INPUT "Ienoe umcino ="; X%

90 FLAG = 0

100 FOR I = 1 TO M%

110 FOR J = 1 TO N%

120 FOR L = 1 TO P%

130 IF AR%(I, J, L) = X% THEN FLAG = 1: GOTO 150
140 NEXT L, J, I

150 IF FLAG = 1 THEN PRINT "Yucmno ecTh" ELSE PRINT "Yucia HeT"
160 END

3adaua 3.27. Pce au 3aemenmut maccuea paznvle?

ITpoBepuTh, BCE JIM 2JIEMEHTHI OAHOMEPHOTO MacCuBa
pa3HbIe.

Pewenue.

Bo3MoXHO JHillb 1Ba OTBETAa Ha TOCTABJICHHELI BO-
11pocC, CJIeOBATENbHO, NOTPEOyeTCs (PIIAKOK.

Kaxnaplif 371IeMEHT Hao CPaBHUTh C KaXIBIM, IT03TO-
My Ucnojib3yeM BioxeHHbIe UKLl FOR. Bo BHelHem
HuKie (pUKCUpyeM IOOYepeIHO JIEMEHTh MaccuBa. 3a-
(bUKCHUPOBAB HEKOTOPHIN 2JIEMEHT, HAUMHaeM IepedrpaTh
3JIEMEHTBI, pacrioiaraloyecs nocjie Hero, ¥ CpaBHMUBATh
ux. JlonmycTuM, B MaccuBe 5 aieMeHTOB. Toraa cpaBHeHMe
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OyneT MpoXOAMUTh B TaKOM rocaeaoBaTe/ibHOCTH: | —2, 1 —
3,1 —4,1—-5,2—3,2—4,2—5,3—4,3—5,4—
5. Jlerko 3aMeTUTh, YTO BO BHELIHEM LUKJIE TOCTATOUHO
JIOUTU 10 TIPEATIOCIEeIHETO IEMEHTa.

Ecnu MaccuB oqHOMEPHBIiL, Bce ITPOCTO, €CJIN HET, ca-
MoOe pa3yMHOe — B OJIHOMEPHBIii €ro peodpa3oBaTh: TaK
npoBepsTh yiooHee. MHaue B ABa pasa Bo3pacTaeTr KpaT-
HOCTb BJIOXEHHUSI LIUKJIIOB.

10 INPUT "KonuuecTBO 371eMeHTOB ="; N%: IF N% < 1 THEN 10
20 DIM AR(N%)

30 FOR I = 1 TO N%

40 PRINT "3nemeHT E"; I;

50 INPUT AR(I)

60 NEXT I

70 FLAG = 0

80 FORI =1 TON - 1

90 FOR J = I + 1 TON
) =

100 IF AR(I AR(J) THEN FLAG = 1: GOTO 120

110 NEXT J, I

120 IF FLAG = 0 THEN PRINT "Bce"; ELSE PRINT "He Bce";
130 PRINT ¥ pasHme"

140 END

3adaua 3.28. Cocmasumov nepeuenv 31eMeHmo8 mac-
cuea.

CocTaBHUTb IIepedeHb 3HAUCHN I 3JIEMEHTOB OJHOMEP-
HOTO UEJI0OYMCIEHHOrO MacCHBa.

Pewerue.

Hano co3nath 0OJHOMEPHDI MAacCUB LISt 3aTIUCU pe-
3yJAbTaTa: KaXIblil 2JieMeHT B HeM Oyaer yHukaneH. [pu
BbIOOpE Pa3MEPHOCTH CJIEAYET MCXOAHUTH U3 TIPEATOJIONKE~
HUS, YTO B IlepeuyeHb BOWAYT BCE 2JEMEHTHI UCXOTHOTO
MaccHBa (B UCXOIHOM BCE DJIEMEHTHI OKaXyTCsl pa3HbI-
MHu). IToTpebyeTcs OTaeNbHLIM CUeTUNK LTI (PopMUpOBa-
HUS pe3ynbTUpylouiero Maccupa. M3HauaibHO €ro 3Haue-
HUE PaBHO HYJII0, KOHEYHOE 3HAYeHU e Oy 1eT COOTBETCTBO-
BaThb peajlbHOMY YUCIY 2JIEMEHTOB B IIEPEUHE.

B uukie FOR npocmarpuBaeM moouyepeiHO BCe dJie-
MEHTBI UCXOIHOI0 MaccuBa (eC/IU UCXOMHBIM MaCCUB MHO-
TOMEPHBIH, JUTST 5TOr0 HOTPEOYIOTCS BIOXEHHbBIE LIAKIIBI).
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3apuKcHpoBaB TeKYHUIMI 3JIEMEHT, CpPaBHUBAEM €10 C Ka-
KIbIM U3 3HAUEHU M, YK€ MMEIOLLIUXCS B IIEpEeYHE: 15 3TO-
o HEOOXONUM €LIE OJMH BJIOXEHHbII LMK — B HAalleM
npumepe 1no J. Eciu 37eMeHT B lepeyHe yXe €CTb, Ie-
PEXOIINM K CJIEAYIOLIEMY JIEMEHTY, JOCPOYHO BBIXOAS U3
BHYTPEHHEIro LMKJIa MpY MOMOLLM ollepaTopa 0e3yCc/ioB-
Horo mepexona (ctpoka 100). Eciu Het, nmpupalluBaeM
Ha | 3HayeHHe cYETYHMKA U 3aHOCHUM 3JiIEMEHT B IIEpeUYeHb
(ctpoku 120—130). CyeTyuK HE3aBUCHUM OT I1apaMETPOB
oboux nukioB! CinenyeT oOpaTUTh BHUMaHUE Ha KOHEU-
HO€ 3Hau€HHE IapaMeTpa BO BHYTPEHHEM LIMKIIE — 3TO
KOJIMYECTBO 3JIEMEHTOB B IepeYHE Ha JAHHBIA MOMEHT.
ITo Mmepe popMUpOBaHUS ITEPEUHS OHO OYAET U3MEHSThCS.
EcrecTBEeHHO, IpY aHAJIM3€ MIEPBOTO 3JIEMEHTA UCXOLHOTO
MaccuBa B [IEpeYHe ellie MyCcTo, K=0, BHyTPEHHUM LUKJI HE
OyIeT MCIIOJHEH HU pa3y, a pacCMaTpUBaeMBbIil 3JIEMEHT
Cpasy 3aMMULIETCS B [IEPEUYEHD.
BriBog pe3ynbTata — pacredarka mepedHs.

10 INPUT “"KonmmMuecTBO 3JIeMEeHTCB ="; N%: IF N% < 1 THEN 10
20 DIM AR%(N%), R%(N%)

30 FOR I = 1 TO N%

40 PRINT "3nemenT R"; I;

50 INPUT AR%(I)

60 NEXT I

70 K% = 0
80 FOR I = 1 TO N%
90 FOR J = 1

I

100 IF AK%(
110 NEXT J
120 K% = K% + 1

130 R%(K%) = AK%(I)

140 NEXT I

150 PRINT "IllepeueHb BJIIEMEHTOB Maccusa:"
160 PFOR I = 1 TO K%

170 PRINT R%(I);

180 NEXT I

190 END

TunosBble 3apaumn c ABYyMepHbIMA MaccuBamum

Boiuuciaenus B CTpPOKax H cro6uax mMaccusa. K Tu-
ITOBBIM 3aga4yaM C JIBYMCPHBIMM MacCcCHBAMM OTHOCATCSA
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3aJauM Ha BbIYUCIICHUE CyMMBI, IPOU3BEACHUS, KOJIUUE-
CTBAa, CpeIHETr0 apuPMeTUUecKOoro, MaKCuMyma, MUHUMY-
Ma 3JIEMEHTOB KaXI0il CTPOKHU, KaxI0oro cTooblia, 3anaH-
HOIi CTPOKM, 3aIaHHOTO CTOJI011a MaCCUBA.

BpruuciieHue Ha3BaHHbBIX 3HAYEHU I OCYIIECTBJISIETCS
[IPU [IOMOIIU CTAaHAAPTHBIX TpUeMOB. OCOOEHHOCTD 3a1aY
JIAHHOTO THIIa 3aKJII0YaeTCs B OpraHM3aluy LMKJIOB LIS
BblUMC/IeHUs. TIpUBeneHHbIE HUXE METOABl MOTYT OBITh
MCII0JIb30BaHbI VTSI JIDOBIX MHOTOMEPHBIX MACCUBOB.

C uenbio 3KOHOMUU MecTa OyIeM paccMaTpuBaTh He-
CKOJIbKO 3a71a4 B OHOU IporpamMe.

3adauu 3.29-31.

Bsectu nByMepHbIii MaccuB M x N. OnpeaenuTh:

1) cyMMy 2JIEMCHTOB KaXIIOM CTPOKH;

2) MakcHMaJIbHbIE 3HAYEHMS IUIS1 KaXI0ro CToJIoNa;

3) npousBeneHue 3eMeHTOB K -if cTpoku (K BBOOUT-
Cs1 C KJIaBUATYphbl), 3HAUCHUE KOTOPBIX JIEXUT B IMAIIa30HE
or 1 109.

Pewenue.

IIpousBeneM CTaHAAPTHBIN BBOJ C KJIaBUAaTyphl dJie-
MEHTOB JBYMepHOro maccuba. st o6paGoTKu moTpe-
oytorcs BioxeHHble UMKIbl FOR. 3agaua umeer MHOro
obulero ¢ 3amaveit 3.7. IlpuHUMNMaabHas pasHMLA 3a-
KJIIOYAETCsI B TOM, YTO TYT 3JIEMEHTBI IJIs1 00pabOTKHU yxKe
BBE/ICHBI.

B 1-M 1 2-M 3agaHUSX BBIBOL pe3yjibTaTa MOXHO OCY-
LIECTBJATh JABYMSI CllocoOaMy: ecid He Tpearnosaraercs
Kak-JIM00 MCIOb30BaTh PE3yAbTaT BIIOCIECICTBUM, MOX-
HO BBIBOJUTD PE3YJIBTATHI 10 KaXI0if CTpoKe (CTOOILY) ITO
Mepe BbIYMCIIEHUS, B Tejie Hukia. Crocob Xopoul JIUIb B
caMBbIX MPOCTBIX CiIy4yasix (OH MCII0JIb30BaH B 3aj1aue 3.7).
Hpyroii coco® npejimosaraet 3anuch pe3yjbTaToB B OT-
IEeJbHBI MacCUB C pacIieyaTKoH ero 1o BhIXOAE U3 IMKJIa
BelUMceHUI. EcTecTBEHHO, 3TOT MacCHB ClIeAyeT IIpeiBa-
PUTENBHO OOBSIBUTD: YMCJIO DJIEMEHTOB B HEM OYJIET paBHO
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YyCIy CTPOK (3amanue 1) wiu cton611oB (3ananue 2). Boc-
TI0JIb3YeMCSI BTOPBIM CIIOCOOOM.

CamMoe rjmaBHOe IIPHU pelIeHUH 3a/1ay TAKOrO TUIIA — HE
TIepenyTaTh CTPOKH co cTojioamu. [IpuHATO, 4TO IEepBHIi
WHIEKC YKa3bIBaeT HOMEP CTPOKHU, BTOPOi — CTOJIOUA.

Jloruka BBIYMCJIEHUI TaKoBa: €Cld TpeOyercs 4To-
TO BBIYHUCIMUTH JJISI KaXAOW CTPOKU, 3HAYMT BO BHEIII-
HeM LIMKIIe ITepebupaeM cTpoku. [l Kaxnoro crondua —
cTonO1bl. Bolinst Bo BHEIIHUI HMKJI, OTIpENeIIsiEM UCXO -
HO€E 3HaueHUE MCKOMOM BeJIMYMHBI (HarIpuMep, OOHyJIsieM
COOTBETCTBYIOIIIUIT 2JIEMEHT PE3YJbTUPYIOLIETO MaccUBa
CYMM), 3aTeM BXOAUM BO BHYTPEHHUII LIUKJI, B TeJe KO-
TOPOTO IepedupaeM JIEMEHTHI CTOJIOLOB (3agaHue 1) wiun
CTpOK (3agaHue 2) ¥ IPOU3BOAUM TpeOyeMble BEIYMCICHUS
10 CTaHJApTHBIM CXeMaM.

3aganue 3 oTaMyaeTcs oT IepBhIX ABYX. IIpexne Bcero
C KJIaBHATYpHI CjieayeT BBeCTH HoMep cTpoku. IIpoBepka
B JAaHHOM ciiyyae o0si3aTe/IbHa: YUCJIO He JOJDKHO IPEBbI-
1IATh KOJIMYECTBA CTPOK U OBITh MeHbIIIE 1.

Korzga B ycsioBuu purypupyet (GMKCUpOBaHHAS CTPO-
Ka (cToyibelr), caeayeT UCXOAUTh U3 TOro, YTO KakK CTpO-
Ka, TaK ¥ CToJIOeL] B JByMEPHOM MacCUBE — HE 4TO MHOE,
KaK OJHOMEPHLIf MacCUB (IByMepPHBIIA MaCCUB — ITO O/ -
HOMEPHBII MaCCHUB OIHOMEPHBIX MAaCCHBOB). 3HAUMT HaM
TIPEACTOUT IIPOU3BECTH BEIYUCICHHUS B OITHOM U3MEPEHUH,
T. €. BJIOXKEHHbIE LM KJIbI HE ITIOTPeOYIoTCS: OyaeT 1ocTaToy-
Ho onHoro 1ukia FOR. Crpoka 3agpukcupoBaHa, I03TOMY
IIPH YKa3aHUM MHIEKCOB MHIEKC, YKa3bIBaIOLLIMI CTPOKY,
Bceraa MMeeT 3HaueHue K. BaxXHblii MOMEHT: B CTpOKe N%
9JIEMEHTOB (110 YUCJY CTOJOLIOB), 3TO HAAO YYeCTh IIpU
OopraHu3auuy LMKIa.

B 3apanuu 3 notpeOyiorc enie ABe NepeMeHHbIe: P —
MIPOU3BEACHUE JIEMEHTOB K-il CTPOKM, OTBEUAIOIMX 3a-
JJaHHOMY YCJiOoBUIO (HE 3abyneM OonpeneuTb MCXOTHOE
3HauyeHue: P=1), U ¢aaxok F. DiaxoK TYT HyKeH LIS TO-
TO, YTOOBI OTCNEXUBATh (HAKT NOSIBJICHUSI B MACCHBE YU -
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CEJI, OTBCYAIOUINX 3aJaHHOMY YCJIOBUIO: UX MOXET HE OKa-
3aTbCA, U 3TO CJICAYET YUUTBIBATD ITPH BBIBOAC pE3yjbTaTa.
Ol’IpC,H,CJH/IM HCXOOHOE 3Ha4YeHue: F=0.

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380

INPUT "KOnuM4uecTBO CTPOK ="; M%: IF M% < 1 THEN 10
INPUT "KomudecTBO cTonbuoB ="; N%: IF N% < 1 THEN 20
DIM AR(M%, N%)
FORI =1 TO M%
FOR J = 1 TO N%
PRINT "3neMeHT "; I; "-% cTporm, "; J; "-ro cronbua = ";
INPUT AR(I,J)
NEXT J, I
DIM SUM(M%), MAX(N%) 'PesynsTHUpPYHIME MaCCUBH
'3AJAHME 1

FOR I = 1 TO M%

SUM(I) = 0

FOR J = 1 TO N%

SUM(I) = SUM(I) + AR(I,J)
NEXT J, 1

PRINT "CyMMa 3NeMeHTOB CTPOK:"
FOR I = 1 TO M%

PRINT SUM(I)

NEXT I

'3AAHUE 2

POR'J = 1 TO N%

MAX(J) = AR (1,J)

FOR I = 2 TO M%

IF MAX(J) > AR(I,J) THEN MAX(J) = AR(I,J)

NEXT I, J

PRINT "MakcuMManbHile 2HaYeHMs B cronbnax:"

FOR I = 1 TO N%

PRINT MAX(I)

NEXT I

'3ANAHUE 3

INPUT "HoMep cTpORM ="; K%: IF K% < 1 OR K% > M% THEN 310
P=1: F =0

FOR J = 1 TO N%

IF AR(K,J) > O AND AR(K,J) < 10 THEN P = P * AR(K,J): F = 1
NEXT J

IF F = 1 THEN PRINT "llpouzBefeHMe yucen paBHO"; P: GOTO 380
PRINT "ducen, Jemamux B YKa3aHHOM [uana’oHe, B CTPOKe HeT."
END

3ajzauM Ha BLIYKCJIEHHE CYMMbI, NIPOU3BEICHHA, KOJIH-

yecTBa, CpelHero apudpMeTHYECKoro, MAaKCHMyYMa, MHHHUMY-
Ma 3JIeMEHTOB Ha IJIaBHOI M N0GOYHONH AMATOHAJNH, a TaK-
Xe Bblllie U HHXKe WX B 3afayaX ¢ KBaJPaTHbIMH MaTpuua-
MH. 3alauM JaHHOIO TUIIa paClIpOCTPaHSIOTCS TONLKO Ha
KBaJpaTHbIE MacCHBHI (MaTpu1ibl). ECiiu B yc10BUM BCTpe-
THJIOCH CJIOBO «IHaroHajlb», 3HAYUT pedb UIJET UMEHHO O
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HHUX. Bprumcienue ykaszaHHBIX 3HAY€HUI TPOU3BOAMUTCS
MpU TMOMOILY PACCMOTPEHHBIX BBILLIE CTAHJAPTHBIX IIpUe-
MoB. CrienuduKa 3aKj1049aeTcs B crrocodbe 0Tbopa HyXHbIX
3JIEMEHTOB ¥ OpraHM3alMy LIUKJIOB.

I'naBHast 1yarcHajIb NMPOXOAUT U3 JIEBOTO BEPXHEIO B
MpaBbiii HUXKHU yroJl MaTpulbl. JIIst pacImofioXXEeHHBIX Ha
Heil 27eMeHTOB cripaBelIMBo paBeHcTBo I = J, e I U
J — MHAEKCHI CTPOKU U cTONOHA. ECIM 2IEMEHT JIEXKUT
HUXe r1aBHoi auaro”anu, To I > J, ecnuBoie 1o [ < J.

TToGouHast AMaroHa b IMPOXOAUT M3 ITPaBOTO BEPXHETO
BJICBBII HHXKHUI yroi MaTpuLisl. LIS pacrnoioXeHHBIX Ha
HEil 2JIEMESHTOB cpaBelTMBO paBeHCTBO [ = N—-J + 1,
roe [ v J — MHIEKCHI CTPOKH U CTOJIOUa, N — KOJIMYECTBO
3JIEMEHTOB B CTPOKaXx U CTOJIGax MaTpuLibl. ECiM 37ieMeHT
JIEXUT HUXE MoOoYHOo# nuaroHanu, To-l > N—-J + 1, ecnu
BoiieTo I < N-J + 1.

Korna tpebyercsi o6pabaTeiBaTh 3JI€MEHThI JMaroHa~
JieH, mocratrouHo ogHoro nukia FOR: Beab auaroHanp
MOXHO MpeACTaBUTb KaK OMHOMEpHBII MaccuB. OJUH K3
MHEKCOB 33JaeTCsT TapaMeTPOM LIUKJIA, APYTOM BEIYUCIS-
€TCsI Ha €ro OCHOBE 110 OJIHOM M3 PUBEIEHHBIX BhIlITE (hop-
MYJL.

Ecnu Hac MHTepeCyIoT 2/IeMeHTHI Haf (Moa) JxaroHa-
JB10, MOTPeOy1oTCS BiioxeHHbIe unKibl FOR. [Janee Mox-
HO MOCTYIUTH BOSIKO: JINOO 3aI0KUTH BO BHYTPEHHEM LI -
KJIe YC/IOBHE MPOBEPKU UHACKCOB (CM. hopMmyiibl), THOO
OpraHu30BaTh LIMKJIBI TaK, YTOOBI pacCCMAaTPUBATh TOJHKO
TpebyeMble 37ieMeHThl. Hy>XXHO YMeTb I0JIb30BaThCst 000-
VUMM IIpUEMaMU, TIO3TOMY peajln3yeM B 3a1aue 0Ga.

C 1esnpio 5KOHOMHUM MecTa OyIeM paccMaTpKBaTh He-
CKOJILKO 3a7a4 B OJTHOM MporpaMMme.

3adauu 3.32—34. Beitucaerus 6 ouazonaiax xeaopam-
Holl Mampuysl.

Bsectu aBymMepHblit MaccuB N x N. OnperenuTs:

1) MUHUMaNBHOE 3HAYEHUE TS DJIEMEHTOB, JISXKAIIUX
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Ha IJIaBHOI JUaroHajiv, U MaKCUMaJIbHbI€ 3HAYEeHMUsI 1T
3JIEMEHTOB, JIeXalllMX Ha MOOOYHOM TUaroHaIN;

2) Ipou3BeICHUE 3NEMEHTOB, JICXALUX BbIIIE T1060Y-
HOI% InaroHau;

3) cpenHee apudMeTHUYECKOE DIEMEHTOB, JieXalluX
HMKE IJIaBHOM [MaroHaju.

Pewenue.

IIpuemsl, McTIONIB30BaHHBIE ITPU PELLIEHUY JaHHOI 3a-
Jlayd, ONMCaHbl B Hayajie pasaena. JloGaBuM JIMIIb, YTO
KBaJIpaTHbIE MaTPULLI BBOIST TOYHO TaK XKe, KaK U 0ObIU-
HblE IBYMEPHBIE MACCHUBBI.

B 3aganuu 2 17is1 BbIIENCHUS HYXKHBIX 2JIEMEHTOB PO~
MU3BOIMUTCS TIPOBEPKA HHIIEKCOB, B 3aJaHUU 3 HY>KHbIE 2JIe-
MEHTHI BBIIEJISIIOTCSI 33 CYET CIIenM(pHUIECKON opraHusa-
LMY LIMKJIA.

10 INPUT "KOMM4ecTBO CTPOK M CTOR6IOB ="; N%: IF N% < 3 THEN 10
20 DIM AR(N%,N%)

30 FOR I = 1 TO N%

40 FOR J = 1 TO N%

50 PRINT "BnemenTr “; I; "-# cTporu, "; J; "-ro crombna = ";
60 INPUT AR(I,J)

70 NEXT J, I

80 '3AAHKE 1

90 MIN = AR(1,1): MAX = AR(1,N%)

100 FOR I = 2 TO N%

110 IF AR(I,I) < MIN THEN MIN = AR(I,I)

120 IF AR(I,N% - I + 1) < MAX THEN MAX = AR(I,N% - I + 1)
130 NEXT I

140 PRINT "MwmumMyM Ha rIaBHOR guaroHamu paBeH"; MIN

150 PRINT “MakcuMyM Ha no6odHoif guaromanmu paBeH"; MAX
160 ‘'3AINAHKE 2

170 P = 1

180 FOR I = 1 TO N%

190 FOR J = 1 TO N%

200 IF I < N - J + 1 THEN P = P * AR(I,J)

210 NEXT J, I

220 PRINT "llpousBefeHMe 3I-TOB HaX NOGOYHOR nuaroHanaek pasBHO": P
230 ‘3AIAHME 3

240 S = 0

250 FOR I = 2 TO N%

260 FOR J =1 TO0O I -1

270 S = S + AR(I,J)

280 NEXT J, I

290 PRINT "CpenHee apudMaTHHEeCKO2 BN-TOB, NeRamUX HIKe ";
300 PRINT "rnaBHOX auaroHamu, paBHO"; S / N%

310 END
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Pa6oTa ¢ «KkOHTYpaMH» KBaJapaTHOI MaTpuupl. K 3TOMY
TUITY 3aau OTHOCSTCS 3alauM Ha 3arl0JITHEHWE MaTpULl 1o
KOHTYpaM, OCYIIECTBJICHUE BHIYMCIEHUH TSI 2JIEMEHTOB
KOHTYpOB M T. 1. [Ipy penieHuM Takux 3aaad HaIO IOAY-
MarTh, KakK JIydlilie TIepeMellaThCs: OT LIEHTpa K iepudepuu
MUK Hao0opoT. ajee HeoOXOMMMO OIPENeanUTb, CKOJIBKO
OyneT KoHTypoB. HakoHell, HeOOXOIMMO BBIBECTH 3aKO-
HOMEPHOCTH JIJIs1 OTIpeieIeHUsI TpaHHUL] MaTpHLI.

IlogoGHBIe 3amaum TipeanosararoT MCIOJIb30BaHUE
FOR-xoMmmno3u1uii ¢ 60b11oil rimyGrHOM BIOXKEHUS.

3adaua 3.35. Onpedeaenue cymm 31emeHmos nepume-
mpoe mampuuol.

BBecTu uncioBylo KBagpaTHyio Matpuiy N x N ane-
MeHTOB. HaliTu cyMMBI 2JIeMEHTOB Ha IlepuMeTpax Bcex
BJIOXKEHHBIX KBaJIpaTHBIX MOAMATPHUILL, LIEHTP KOTOPBIX CO-
BIAIaeT C LICHTPOM MCXOIHOM MaTPULIBI.

Pewenue.

ITpuHIUT peneHus: CTPONTCS Ha TOM, UTO CyMMa 3J1e-
MEHTOB JIIOOOTr0 KOHTYPa MOXET OBITh ITOJIyYeHa I1o op-
MyJie SK-S, rae SK — CyMMa BCeX 3JIEMEHTOB MaTpPUIIbI,
OrpaHUYeHHOM JaHHBIM KOHTYPOM, BKJIIOUUTEJIBHO, a S —
CyMMa BCeX 2JIEMEHTOB MaTpUIIbl, OTPAaHUYEHHOU ClIeny-
oIKUM (10 HaIlpaBJIeHUIO K LIEHTPY) KOHTYPOM (BBIYM-
CJIEHHE CYMMBI 3JIEMEHTOB MaTPHUIIbl HE COCTaBJIsIET TPyda
U pacCMOTpeHO paHee). TakuM o6pa3oM, €CIM IIPUHSITD,
YTO CyMMa 3JIEMEHTOB MUHMUMAJIbHOM MaTpHILIbI paBHa HY-
JiIo (HEe CONEpPXKMUT 3JEMEHTOB), TO, HapalluBasl B LIMKJIC
pasMep MaTpHLibl, MOXHO OINPEIEIUTh CyMMY JIEMEHTOB
BCEX KOHTYpOB. [l1s1 paGoThl MOoTpeOGyIOTCS ABE IIepeMeH-
HbIE JUIs1 XPaHEHHUSI CYMM — SK U S.

Bo BHewmHeM nukiie (mapameTp K) 6yaeM nepedupaTh
KOHTYpHI. [lepeaBuraThbest ciaenyeT OT LieHTpa K mnepude-
puM, MO3TOMY IapaMeTp HUKJIa OyaeT yMeHbIIAThCs Ha
equHuLy (ar = —1). Yucjso KOHTYpOB B MaTpHIlE OIpe-
JieJisieTcsl IPY [OMOILIM Orepalluy LeJOYMCIEHHOTO Je-
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JleHus no ¢opmyne (N+1)\2, rae N — YHCJIO CTPOK U
CTOJIOLIOB MaTpulibl. B Tejle BHEIIHEro LMKJIa OOHYJIsSIEM
TIEpEMEHHYIO SK 15T BEIYMACJIEHHSI CYMMBI OuepeIHo Ma-
TPULBI, HauOOJIbllIel HA TaHHBI MOMEHT, Y BHIYMCIISIEM
BEPXHUI ¥ HIDKHUN MHAEKCHI, OTpeAesIonlne IrpaHUIIbI
Ia”HHoM MaTpulibl (cTpoka 100). lanee mpou3BOAUTCS BbI-
YUCJICHHUE CYMMBI S €€ 3JIEMEHTOB IIPH TTOMOMIY BJIOXEH-
HuIX 1ukioB FOR (ctpoku 110—140). ITotoM Ha skpaH
BBIBOIMTCS Pa3HOCTb SK-S, CyMMa O4epeIHOro KOHTYpa.
Ilepen BbIXOJOM M3 BHEHIHETO IIUKJIA ITEPEONpenesieTCs
nepeMeHHas S (ctpoka 150).

10 'BHYMCIIEHME CYMM 3JIEMEHTOB HA IlepMMeTpaxX MaTpUIH.

20 N = 6: DIM A(N, N)

30 FORI =1 TON

40 FOR J = 1 TO N

50 PRINT "3nemerT "; I; "-# cTporu, "; J; "-ro cronbua = ";
60 INPUT AR(I, J)

70 NEXT J, I

80 s =0

90 FOR K = (N + 1) \ 2 TO 1 STEP -1
100 SK = 0: L = K: R=N- K + 1
110 FOR I = L TO R

120 FOR J = L TO R

130 SK = SK + A(I, J)

140 NEXT J, I
150 PRINT SK - S;
160 8 = SK

170 NEXT K

180 END

3anauu Ha mpeodpa3oBanna maccupa. IlpeoGpasona-
HME MaccuBa 3aKJIIo4yaeTcs, KaK MpaBWIO, B U3SMEHEHUU
MopsiliKa CI€JOBaHUS €r0 3JIEMEHTOB 0€3 U3BMEHEHU s 3Ha-
YEeHUI cCaMUX 3JIEMEHTOB. 3a1auu JAaHHOTO TUIIa HE OYEHb
CJIOXHBI, HO BecbMa pa3HooOpa3Hbl. B ocHOBe UX nona-
BJISIIOLLIETO YMCJIa JieXXaT TUIIOBBIE alroputMbl. PaccMo-
TPUM 3TU AJITOPUTMBI.
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3adaua 3.36. Ilepecmanoska 08yx 3a0aHHLIX CMPOK
(cmoabuyos).

IToMeHATh MeCcTaMM 3JIEMEHTHI IIByX CTPOK B IByMep-
HoM MaccuBe U3 M x N snemeHTOB. HOMepa cTpoK BBO-
IISITCS C KJIaBUATYPBI.

Pewenue.

CM. 3agavy 3.31.

Jns pemieHus IMOCTaBJIeHHOM 3a1ayyl JOCTATOYHO O)1-
Horo nukia FOR. ITpu oMo oneparopa SWAP 6Gy-
JIeM TIOTIapHO MEHSTH 3JIEMEHTHI IBYX YKa3aHHBIX CTPOK,
UMeEIoNNe OMMHAKOBOE 3HAUEHHUE BTOPOTro MHAEKCca (HO-
Mep cToibiia). LIMKIT opraHusyeMm 1o YKy 3JIEMEHTOB B
CTpOKE, T. €. TIO YHCJTY CTOJIOLIOB.

TMocne crpoxu 130 crnenyer OOGBIKHOBEHHBIH BBIBOJ
JBYMEPHOro MacCHBa (pe3yJIbTHPYIOLINI MACCUB IOJDKEH
OBITH pacrieyatan). BHIBOI ONYyHICH C 1EJIbI0O 3KOHOMHU
MecTa.

10 INPUT "KommumyecTBO CTPOK ="; M%: IF M% < 1 THEN 10

20 INPUT "“RommaecTBO CTONGHOB ="; N%: IF N% < 1 THEN 20
30 DIM AR(M%, N%)

40 FOR I = 1 TO M%

50 FOR J = 1 TO N%

60 PRINT "JmnemeHT "; I; "-% crpoxm, "; J; "-ro crombua = ";
70 INPUT AR(I,J)

80 NEXT J, I

90 INPUT "HoMepa HBYX CTPOK ="; X%, Y%

100 IF X% < 1 OR X% > M% OR Y% < 1 OR Y% > M% THEN 90
110 FOR J = 1 TO N%

120 SWAP AR(X%, J), AR(Y%, J)

130 NEXT J

..................

IMTonoGHBIM 06pa3oM pelllaeTcs 3agaya Ha fepecTa-
HOBKY JIBYX CTPOK.

3adauu 3.37—39. ITosopom maccuea na 99 u 180 epady-
coa.

Brectu MaccuB u3 M x N anementoB. ChopMUpOBATh
TPY HOBBIX MAacCHBa, MOBEPHYB UCXOMHBIN Ha:

1) 180°;

2) 90° o YyacoBOM CTpesKe;
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3) 90° mpOTHB YaCOBOM CTPEJIKHU.

Pewenue.

Ctporo roBopsl, B JaHHOM 3a1aye NMpeoOpa3oBaHusI HE
TIPOUCXOIUT: BMECTO 3TOT'O U3 JIEMEHTOB UCXOHOTO MaC-
cuBa (pOpMUPYIOTCS HOBBIE MACCUBBI C COXpAaHEHHEM IO~
psliKa cieJOBaHMS JIEMEHTOB.

IIpu 0OBsIBICHUM PE3YIBTUPYIONTUX MACCUBOB HEOO-
XOAMMO yYeCTb, CKOJIbKO CTPOK U CKOJIbKO CTOJNOLIOB T0-
JIyYUTCSl TIpYM MOBOPOTE Ha TOT WMJM MHO! yroa (CTpoka
100). Tak noBopoThl Ha 90 rpaxycoB IPUBEAYT K TOMY, UTO
CTPOKM H CTOJIOLbI TIOMEHSIOTCS MecTaMU. C y4eTOM 3TOTrO
cJielyeT MPOEKTUPOBATh BIIOXKEHHbIE HUKJIIBI 1151 DOpMHU-
POBaHUS HOBbIX MAaCCHBOB M BbIBOJA UX Ha DKPaH.

[anee caenyet BbISIBUTb 3aBUCUMOCTH MEXIY UHICK-
caMH HCXOJIHOIO U pe3yJbTUPYIOLIETO0 MaccuBoB. Jlis
39TOr0 PEKOMEHAYETCSI pPUCOBAaThb MCXONHBIA U pe3yib-
TUPYIOIMM MacCHUBBI, yKa3blBasi MHIEKC M KOJHMUYECTBO
3JIEMEHTOB. OTU 3aKOHOMEPHOCTHA OyOyT UCTIOJb30BaHbI
[IpYA OIpelIeJIEHNU 3HAYEHUIN JIEMEHTOB PEIYJIbTHPYIO-
X MaccuBoB (ctpoku 200, 320 u 330).

KBanpaTHyo MaTpuily MOXKHO TTOBEPHYTh TaKXXe OT-
HOCHUTEJIbHO TJIaBHOW M MOOOYHOW fuaroHanu. 3aKOHO-
MEPHOCT# TPH 3TOM OYIYyT CleIyIoIIe:

GL(I, J) = ISH(J, I) *Ing rraBHONM AMaroHami
POB(I, J) = ISH(N% - J + 1, N% - I + 1) 'Ilus no6o4HOM QuaroHanmm

TyT N% — 411CJI0 CTPOK U CTOJIOLIOB B KBaApaTHOM Ma-
TpHILIE.

10 INPUT "Konmum4ecTBO CTPOK ="; M%: IF M% < 1 THEN 10

20 INPUT "KommuecTBO cTon6uoB ="; N%: IF N% < 1 THEN 20
30 DIM AR(M%, N%)

40 FOR I = 1 TO M%

50 FOR J = 1 TO N% :

60 PRINT "3JnemMeHT "; I; "-#% cTpoku, "; J; "-ro cronéna = ";
70 INPUT AR(I,J)

80 NEXT J, I

90 PRINT "Mcxopmumit Maccus:"

100 FOR I = 1 T2 M%

110 FOR J = 1 TO N%

120 PRINT AR(I, J),
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130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
© 380
390
400
410
420

NEXT J

PRINT

NEXT I

DIM X(M%, N%), V(N%, M%), Z(N%, M%)
'3AAHME 1

FOR I = 1 TO M%

FOR J = 1 TO N%

X(I, J) = AR(M% -~ I + 1, N% - J + 1)

NEXT J, I

PRINT "NloBopoT Ha 180 rpanycos:"
FOR I = 1 TO M%

FOR J = 1 TO N%

PRINT X(I, J),

NEXT J

PRINT

NEXT I

'‘3ANAHMA 2 u 3

FOR I = 1 TO N%

FOR J = 1 TO M%

Y(I, J) = AR(M% - J + 1, I) 'Ho yacoBo¥ cTpenke
Z(I, J) = AR(J, N% - I + 1) 'IIDOTMB 4acoBOW# CTpenRKx
NEXT J, I

PRINT "IoBopoT Ha 90 rpamycop IIO HacCoOBON cTpemnke:"
FOR I = 1 TO N%

FOR J = 1 TO M%

PRINT Y(I, J),

NEXT J

PRINT

NEXT I

PRINT "IloBopoT Ha 90 rpagycoB IPOTUB YacOBONX cTpenku:"

430 FOR I = 1 TO N%

440 FOR J = 1 TO M%

450 PRINT Z(I, J),

460 NEXT J

470 PRINT

480 NEXT I

490 END
3aMeuyaHUS.

1. ITockonbKy KBafipaTHast MaTpUIia — YACTHBINA CIIy-
Yaji IByMEepHOTO MacCUBa, MPEUICKEHHOE pellieH e MTPH-

MEHHMO U K KBaJApaTHBIM MaTpHuIaM.

2. B cryyae kBanpaTHBIX MaTpUIL TIOBOPOT Ha 90° uau
180° MOXHO OCYILIECTBUTD M IPYTUM CIIOCOOOM, B OCHOBE
KOTOPOTO JIEXUT TUTIOBOM aJITOPUTM — KOJIbLIEBOW CABUT
OJIHOMCPHGTO MaccuBa (cM. 3agauy 3.53). B atoMm ciyyae
BO BHEIIIHEM IMKJIE OCYIUECTBIISIETCS IIPOXOJ IO KOHTY-
paM (riepuMeTpaM) MaccuBa (cM. 3agady 3.35): asmeMeH-
ThI KQXJIOTO KOHTypa — 3TO OJHOMEPHBIA MacCuB, B KO-
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TOPOM IPOU3BOAUTCS KOJBLIEBOI CABUT (BJOXEHHBIE LIU-
KJib1). Crioco6 no3BosisieT 000MTHUCH 6€3 CO3AaHUs OO~
HUTCJBHOTO IBYMEPHOIO MacCHBa, HO MPOMEXYTOYHBI
O HOMEPHBII MAaCCHUB MOTPEOYETCS.

3adauu 3.40—41. 3epxarvnoe omobpaxcenue (nosopom)
MACCUB08 OMHOCUMEAbHO 20PU3OHMANLHOI U 6ePMUKAAbHOU
oceil.

Beectu maccuB u3 M x N aneMeHToB. [ToBepHYTB ero
OTHOCHUTEJIbHO:

1) ropu3oHTaNbHOM’ OCH;

2) BepTUKAJIbHOI OCH.

JlonoNTHMTEIbHBIX MACCHUBOB HE CO31ABATh.

Pewenue.

B HacTosmie 3agaye coz3qaHue AOMIONMHUATEIbHBIX Mac-
CHBOB HeleJIeco00pa3Ho: JII000e 3epKAJIbHOE OTOOpaXe-
HUE IPOUCXOIUT, €CIIM IIOMEHITh MECTaMU COOTBETCTBY-
JolIMe Mapsl 2JIEMEHTOB: B Basic'e [IsT 3TOro CyiiecTBy-
et oneparop SWAP. 3amaua sBisieTCs pa3BUTUEM 3ala-
gyl 3.36: B IepBOM 3aJaHUM CICAYyeT MOMapHO MIOMEHSITh
MecTaMu Bce CTpokH (1-10 ¢ mociaegHeit, 2-10 ¢ mpenro-
CJIeHEI U T. [I.), BO BTOPOM — BC€ CTOJIOLBI (AHAJIOTUYHO).
Tak Kak ITOMEHSITh HaJlo HE JBE (PUKCUPOBAHHBIC CTPOKH,
a BCe CTPOKHM (CTOJIOLBI), MTOTPEOYIOTCS] BJIOXEHHbIE LM~
KJbl. B nepBoM 3alaHUM BO BHEITHEM LIMKJIE OIIpeAcIIsieM
TIapy CTpoK, 3NEeMEHTHI KOTOPLIX CJIEyeT MOMEHSITh MeCTa~
MM, BO BHYTPEHHEM TTPOU2BOINUM COOCTBCHHO MepeMeliie-
HHeE 3IEMEHTOB CTPOK. OUeHb BaXXHbIt MOMEHT: BHELLIHUM
LM KJI OPraHu3yeM TOJIbKO 10 TOPU3OHTAILHOM OCU MacCcu-~
Ba: B IPOTHUBHOM Cjly4ae CMEHa MpOoU30iaeT ABAX/bl, a B
pe3yabTaTe BCe OCTAHETCS Ha MPEeXHUX MeCTax.

Bo BTopOM 3aldHUMM BO BHCIHEM LIMKJIE Ofipelaessi-
eM f1apy CTOJSLOB, BO BHYTPEHHEM MEHSEM MECTaMU UX
aneMeHThl. ClieayeT UMeTh B BUAY, UTC B 9TOM 3aJaHUU
KCXOIHBIM SIBJISIETCSI MACCHB, TONYUCHHBIH B pe3ysibTare
FIOBOPOTa OTHOCUTEIBHG FOPH3OHTTBHCH OCH.
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Crpoku 10—150 B TOYHOCTH COOTBETCTBYIOT aHaJO-
TMYHBIM CTPOKaM MpebLIyIIel 3a1a4u, TO3TOMY OHHU OI1y -
LLIEHBI.

160 '3ANAHME 1

170 FOR I = 1 TO M% \ 2

180 FOR J = 1 TO N%

190 SWAP AR(I, J), AR(M% - I + 1, J)
200 NEXT J, I

210 PRINT "Ilocne NMOBOPOTA OTHOCUTENBHO I'OPM3OHTANbHOM ocu:"
220 FOR I = 1 TO M%

230 FOR J = 1 TO N%

240 PRINT AR(I, J),

250 NEXT J

260 PRINT

270 NEXT I

280 '3ANAHUE 2

290 FOR J = 1 TO N% \ 2

300 FOR I = 1 TO M%

310 SWAP AR(I, J), AR(I, N% - J + 1)
320 NEXT I, J

330 PRINT "Ilocnle noBOPOTa OTHOCHUTENHHO BepTUKANbHOM ocm:"
340 FOR I = 1 TO M%

350 FOR J = 1 TO N%

360 PRINT AR(I, J),

370 NEXT J

380 PRINT

390 NEXT I

400 END

3amevaHue. PelleHHe IpUMEHUMMO M K KBaapart-
HBIM MaTpulaM.

3adanu 3.42—43. 3eprasvnoe omobpaxcenue (nosopom)
xeat)pamm;lx mampuy OomHoOCUMEAbLHO duazouaaei.

Bsectu KBagpatHylo MaTpully u3 N x N 3J1eMeHTOB.
IToBepHYTb MaTpUlly OTHOCHUTENIBHO: 1) IaBHOM IMaroHa-
Ju; 2) no6ouyHoM quaroHa . JIomoJIHUTENbHBIX MACCUBOB
He Co31aBaTh.

Pewenue.

B Hacrosiieii 3aaye co3aaHue JONOJIHUTENBHBIX Mac-
CHBOB HellesiecooOpa3Ho: Jiio0oe 3epKajlbHOEe 0TOOpaxe-
HHE NPONCXOIUT, €CIIA TTOMEHSITh MECTAMU COOTBETCTBY-
IOLME Napkl 3JIEMEHTOB NPU IToMoILM onepatropa SWAP.
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Taxk Kak B mepeMelleHNM NMPUHUMAIOT y4acThe BCE
3JIEMEHTbBI, KPOME TeX, UTO PACTIOJIOXEHBI HA COOTBETCTBY -
IOLMX IUarOHANISIX, TIOTPEOYIOTCS BIOKEHHbIE LIMKJIIBI. Bo
BHEIIHEM LUKJIE 3aJaéM HOMEP CTPOKHU, BO BHYTPEHHEM —
HOMep cTosIbLa. DJIEMEHT C 3TUMU MHAECKCAMU MEHSIEM
MECTaMHU C 3€PKaJIbHO PacMoJIOXEHHBIM OTHOCHTEJBLHO
YKa3aHHOI [UaroHanu; KOOpAMHATHI MapHOro 3jeMeHTa
BBIYUCJISIIOTCS B 3aBUCMMOCTH OT TOTO, KaKas U3 JIHaro-
HaJiei sBJsieTcs ochblo cuMMeTpuM (ctpoku 190 u 310).
BaxxHbiif MOMEHT: Y BHEILIHUI, 1 BHYTPECHHUI LIMKJIBI Op-
TaHU3yeM Tak, YTOObI TIPOXOJ, 3JIEMEHTOB OCYILIECTBIISLICS
JIMILB 10 HY>KHOW AUAroHaIy (HaI MJIY TOJ Hel0 — He BaX-
HO): B IPOTUBHOM CJIyyae CMEHa NPON30M T ABaXK/IbI, a B
pe3y/bTaTe BCE OCTAHETCS Ha TIPEeXHUX MecTax. B nmpenna-
raeMoi mporpamMme «IepBUYHBIMU» SIBJISIIOTCS 3JIEMEHTBI
IOJ VIAaBHOW M HaJ TOOOYHOM AUAaroHabIo.

10-150 'BBox M pacnevaTKa MCXONHOM KBagpaTHON MaTpuus AR (N%,N%)
160 '3AJAHME 1

170 FOR I = 2 TO N%

180 FOR J = 1 TO I - 1

190 SWAP AR(I, J), AR(J, I)

200 NEXT J, I

210 PRINT "Ilocne IIOBOPOTAa OTHOCHUTENBHO I'JIABHOM AMaroHamm:"
220-270 'BuBOA pesynsTaTa -~ CM. NPEAHAYWYH 3amady

280 '3ADAHME 2

290 FOR I = 1 TO N% - 1

300 FOR J = 1 TO N% - I

310 SWAP AR(I, J), AR(N% - J + 1, N% - I + 1)

320 NEXT J, I

330 PRINT "Ilocne MOBOPOTA OTHOCHMTENBHO NOGOYHOM AuaroHanu:"
340-390 'BmBOA pesynsTaTa -~ CM. OPERHOYIYH 3amavy

400 END

HHorna no ycioBuio Tpedyercsi GOpMUPOBRAHUE 10-
MOJHUTEJBHOTO MacCHUBAa: CYLIHOCTb PELIEHUS ONMCaHa B
3agavax 3.37-39.

3adaua 3.44. Ilpeobpaszosanue deymepHozo maccuga 6
0OHOMEDHBLI.

BBectu uncnoBoil MaccuB (M cTpok, N cTOJIOLOB).
[TpeoGpazoBaTh €ro B ofHOMEPHbIN MaccuB U3 M x N ane-
MEHTOB.
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Pewenue.

BBoI ¥ BHIBOJ MACCHMBOB B 3TOM 3a/laue CTaHAAPTHEIE,
MO3TOMY OIYCKaeM 3TH ITallbi.

CoO6CTBEHHO pEILlIEHME MOXET ObITh OCYLLIECTBIIEHO OJI-
HUM U3 JABYX Cr1oco6oB. B nepBoM BapuaHTe 3alacM He3a-
BUCUMBIII CYUETUMK K JUIS1 pE3YJIbTUPYIOLIETO OHHOMEPHO-
ro Maccupa. Bo BTopoM BapuaHTC¢ SHAYCHUE OYEpEeJHOTO
9JIEMEHTA OMHOMEPHOI'C MAacCHUBa BBIYMCIISIEM 110 hopMyJie
REZ (N%* (I-1)+J)=ISH(I,J) NpU UCXOAHOM Maccube
U3 M% CTPOK U N% CTOJIOLIOB.

Bapwuanr 1:

100 DIM REZ(M% * N%)
110 K = 1

120 FOR I = 1 TO M%
130 FOR J = 1 TO N%
140 REZ(K) = ISH(I, J)
150 K = K + 1

160 NEXT J, I

................

100 DIM REZ(M% * N%)

110 FOR I = 1 TO M%

120 POR J = 1 TO N%

130 REZ(N% * (I - 1) + J) = ISH(I, J)
140 NEXT J, I

................

O0paTHoI 1aHHOI1 3aJayue ABETCS IpecOpa3oBaHye
OIHOMEPHOT'O MacCHBa B IByMepHBbIii (3amava 3.49).

Tunosbie 3apaun ¢ 0 4HOMEPHLIMU MacCUBaMMN

Copruposka. Cpenu alropuTMoB 00pabOTKM MacCu-
BOB HEMAJIOBAXHYIO POJIb UTPalOT ajifOPUTMbi COPTUPOB-
k1. CopTHpPOBKA (YIOpSIIOYEHHUE) — BTO U3MEHEHME T10-
psiKa CJeoBaHMs DJIEMEHTOB B 3aBMCUMOCTH OT UX 3Ha-
yeHus1. [Ipocreiiine ciryyayn COpTUPOBKU:

1o Bospacranuio (AR(J) < AR(1 + 1));

1o yosiBauuio (AR(1) > AR(I + 1));

1o HeyobiBaHUO (AR(1) <= AR(I + 1));
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no HeBo3pacTaHuio (AR(I) >= AR(I + 1)).

AR(I) v AR(I + 1) 3nech moGast mapa COCeTHHUX e~
MEHTOB MaccuBa AR.

CyliecTByeT MHOXECTBO aJITOPUTMOB COPTHUPOBKM,
HO HET MACAJILHOTO: JIUOO ajJrOpUTM MPOCT, KpaTOK U
[IOHSITEH, HO MeUIEHHO paboTaeT, 1100 paboTaeTt ObICTPO,
HO CJIOXeH. B TaHHOM TMOCOOMH OTpaHUIMMCST pacCMO-
TpeHUEM TpeX Haubosiee MPOCThIX METONOB. BBOM M BEIBOJ
MacCHUBOB B IIPUBOJUMBIX HUXE MPpHUMepax CTaHIapTHbIE,
TMO3TOMY OITyCcKaeM 3TH 3Tarnbl. Bo Bcex Tpex 3amadax
TpeOyeTcs CAeIaTh ONHO U TO XK€, HO pa3HBIMU METONAMU —
Ui HarIsigHOCTH. YToOBI Jiyylie pa3oOparhbCsi B TOM,
KakK OCYyHIECTBSIETCS COPTUPOBKA pa3MYHbBIMU METOAA~
MM, peKOMEHAYETCS IPOBOIUTH (POPMaIbHOE UCITOTTHEHUE
aJITOPUTMOB.

3adaua 3.45. Copmupoeia no memody npamozo evtbopa.

BBectu oHOMepHBI YUCI0BOI MaccuB R u3 N 3je-
MeHTOB. OTCOPTHPOBATh €ro MO BO3PaCTaHUIO C UCTIOJIb-
30BaHUEM MeETOa IPSIMOTro BrIOOpa.

Pewenue.

OT0 HauboJIee MPOCTOM IIsi TIOHUMaHus Metol. CyLi-
HOCTb €ro 3aKJI04YaeTcsl B CJIEAYIOIUEeM: UIIEM B MAacCHUBE
MUHUMAIBHBII 3JIEMEHT IO CTaHAapPTHOU cxeMe, PUKCH-
pyst ero Io3ulyio. 3aTeM CTaBUM €ro Ha MECTO, MEHSIS
ero MectaMu ¢ aneMeHToM Ne 1 (ucnosib3yeM sl 3TOro
omneparop SWAP). Utak, 1-ii aieMeHT Hac 00JIblIIC HE UH-
TEepeCyeT: B TOI MO3UIUU pacIioaraeTcsl To, 4YTo HyX-
Ho. [IpocMarpuBaeM MaccuB, HaUMHasA CO 2-T0O IJIEMEH-
Ta, YTOObI HAUTU MUHUMAJILHOE 3HAYCHHE U3 OCTABLIMXCS
3JIEMEHTOB. BBISIBUB €0 U ero Mo3uLIMIO, MEHSIEM 2TO 3HA-
YyeHHe Co 3HaUeHHeEM 2-ro aneMeHTa. U Tak nanee — B LU-
ke FOR. BHeurHuit unki mpeqHazHayeH 1isl NocjieoBa-
TeNbHOU (PUKCALUK JICMEHTOB MaCCHBa, BO BHYTPEHHEM
OCYUIECTBJISAETCH MOUCK MUHMMYMa U ero no3uuuu. [lo-
CJI€ BBIXOJA U3 BHYTPEHHCTO LIUKJIA CIEOYeT epecTaHOBKA
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aneMeHToB. ITocaenHMit 371eMEHT BO BHEIIIHEM LIMKJIE HE
paccMaTpuBacTCd. OH caM BCTAaHET Ha CBOC MECTO.

50 FORI =1 TON -1
= R(I): MINPOS = I
70 FORJ =I + 1 TON
8C IF R(J) < MIN THEN MIN = R(J): MINPOS = J
90 NEXT J
100 SWAP R(I), R(MINFOS)
110 NEXT I

...................

3adaua 3.46. Copmuposrxa no memody npamozo ooMmeHa.

BBectu omHOMepHBIit uncioBoit MaccuB R u3 N ane-
MeHTOB. OTCOPTUPOBATh €r0 10 BO3pPAaCTaHUIO C UCTIOJIb-
30BaHMEM MeToJa NpsSMOro ooMeHa.

Pewenue.

B manHOM MeToAe BO BHELIHEM IIMKJIE MOOYEpPEeIHO
¢uKcupyloTcs 3J1IeMEHThI MacCuBa, a BO BHYTPEHHEM OCy-
LLIECTBJISIETCSI UX CPABHEHUE C OCTAJbHBIMU 3J€MEHTAMM
MaccHUBa, UMEIOIIMMH MOPSIKOBHIA HOMED BbILIE, YEM Y
3a(pMKCHPOBAHHOIO BO BHEIIHEM LIMKIIe. Haripumep, Ha 3-
eif uTepaly BHEUIHETO LIMKJIa 3JIEMEHT R (3 ) OyneT cpaB-
HUBAaTbCS € 3JIEMEHTaMH R (4), R(5), R(6) U T.A. Eciu B
pe3yJbTaTe CpaBHEHUS OYAET BbIIBIEHO, YTO 3aDMKCUPO-
BaHHBIN BO BHELLIHEM LIMKJIE 2JIeMeHT (R ( I) ) 60sbIiie 251e-
MEHTa C MHIEKCOM, OIpeieICHHBIM BO BHYyTPEHHEM LIMKJIE
(R (J)), OHM IOMEHSIOTCS MecTaMu. B pe3yipTaTe nepBoit
HUTEepalMi HaUMEHBIINHA 3JIEMEHT OKaXeTCsI B TO3ULIMH C
uHaekcoM 1. M Tak manee — rmoka Bce 2JIeMEHTHI He 00-
peryt nogobaroiye uM Mecta. O nocjaeaHeM 2JIEMEHTE BO
BHELIHEM LIMKJIe 3a00TUTBCS HE HaTO.

...................

50 FORI = 1TON - 1

60 FOR J = I + 1 TON

70 IF R(J) < R(I) THEN SWAP R(I), R(J)
80 NEXT J, I

...................
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3adaua 3.47. Ily3siporosan copmuposka.

BBectu omHOMepHBIi YyncI0Boit MaccuB R u3 N ane-
MeHTOB. OTCOPTUPOBATH €r0 MO BO3PACTAHUIO C UCITOJIb-
30BaHUEM ITy3bIPbKOBOI COPTHPOBKH.

Pewenue.

DTOT METOA, OCHOBAaH Ha CPaBHEHMM COCEIHUX 3Jie-
MeHTOB. «HemnpaBuabHO» pacmnoyioXeHHbIE O OTHOLIE-
HUIO JPYT K APYTY JIEMEHTBI MEHSIIOTCSI MecTaMu. Bo BJ1o-
SKEHHBIX UMKJIaX MoovyepeaHo huKcUpyeM Iapy COCeTHUX
3JIEMEHTOB MaccuBa. B pesyibrate niepBoro rpoxozja ase-
MEHT C MMHUMAaJIbHBIM 3HaU€HNEM OKa3bIBaeTCs B IIEPBOiA
TIO3UIIMM MacCcHUBa (BCILIbIBAET, MOAOOHO IMY3bIPbKY).

Cnenmyer 3aMeTUTb, YTO JaHHBIA METOI aCUMMETpU-
YEeH: €CJIM «IETKHE» DJIEMEHThI OKa3bIBalOTCSI Ha MECTe 3a
OIIMH IIPOXO/I, TO «TSIXKEJIBIE» CMEIIAIOTCS 3a MPOXOI JIUIIb
Ha OIHY IO3UIUI0. AJITOPUTM OyHeT paboTarh ObICTpee,
€CJIM YepeaoBaTh HallpaBJIEHUS ITPOXOIOB*.

...................

50 FOR I 1TON-1

60 FOR J NTO I + 1 STEP -1

70 IF R(J - 1) < R(J) THEN SWAP R(J - 1), R(J)
80 NEXT J, I

...................

CimsHue ynopsaao4eHHbIX MaccuBoB. PaccMoOTpeHHbI
HIKE TUITOBOI aJITOPUTM ITPUMEHUM TOJIbKO K OTCOPTHUPO-
BaHHBIM MaccyBaM. C He3HAUYUTEIbHBIMU U3MEHEHUSAMU
OH UCIIONB3YETCS NP pEeIICHUY 3a/1a4, TPeOYIOUIUX CIUSI-
HMS ABYX YIIOPSIIOYE HHBIX MACCUBOB B TPETU I, TAKIKE YITO-
psinodeHHBbIA. TIpu 3TOM MCXOOHBIE U pe3yIbTUPYIOLINIA
MAacCHBBI MOTYT OBITh YIIOPSIIOUYEHBI ITO-pa3HoMy. IJiaB-
HO€ yCJIOBHE — YIIOPsIIOYEHHOCTD. B OTaeIbHBIX 3a1auax
(bopmupoBaTh TPETHII MacCUB He TpebyeTcsl — JA0CTaToY-
HO pacrieyaTaTb 3J€MEHThI UCXOAHBIX OTCOPTUPOBAaHHBIX
II0CIeIOBATEIbHOCTEM B OMpe/IeIEHHOM MOPSIAKE.

*DTO yCOBEPILICHCTBOBAHHE PEalM30BaHO B «ILIEHKEPHOM» METONE
COPTUPOBKH.
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3adaua 3.48. Causnue maccusoa.

BBecTu 1Ba OMTHOMEPHBIX YMCJIOBBLIX MaccuBa U3 M u
N 31eMeHTOB, YNOpsSiIOYEHHBIX o Bo3pacTauuio. Chop-
MUpOBaTh U3 DJIEMEHTOB OOOUX MACCUBOB YIOPSIAOYEH-
HBII1 TI0 BO3pacTaHUIO TpeTuii MaccuB u3 (M + N) ane-
MEHTOB, HE UCII0JIb3Ysl COPTUPOBKY IMOCIEIHETO.

Pewenue.

ITockonbKy anropuT™M paboTaeT TOJbKO Ha OTCOPTU-
POBaHHBIX MaccHBax, MpU BBOIE DJIEMEHTOB MCXOMHBIX
MacCHUBOB 00s13aTesibHa MPOBEPKa Ha YIOPSAOYEHHOCTh
(ctpoku 60 u 100).

ITepBblif 3TaI CIMSHUS: IPOCMATPHUBast JIEMEHTHI UC-
XOIHBIX MAacCUBOB, KaXIIblil pa3 repechliaeM B TPETUM
HauMeHbIIMI U3 HUX. COOTBETCTBEHHO MpUPAILIMBAEM
MHIEKC TOrO U3 UCXOAHBIX MACCUBOB, 3JIEMEHT KOTOPOTO
MOMelIeH B MacCUB-pe3yibTar. B jio00M ciydae yBeiau-
YyyBaeM Ha €IWHUILY CYETUMK DJIEMEHTOB B TPEThEM Mac-
cuse. Ilpoliecc 3aKOHYMM, KakK TOJBKO OyaeT ucuepriaH
Kakoi-1m60o u3 MaccuBoB. Kakoil U3 MacCUBOB MOHOIi-
JIeT K KOHIy IIpex/e, Ipeayragatb HEeBO3MOXHO, [IO3TOMY
KCIOJIB3YeM UTEPALUMOHHBIA LUKI (3TO OAUH U3 PEAKUX
cliyyaeB, Korna isi paboThl C MAaCCUBaMM UCITOJIb3YIOTCS
sl WHILE). ChopmynupyeM yciaoBue BHITOTHEHUS
LMKJIA: TTIOKA He UcyepliaH HUA OIMH MacCUB, T. €. TEKyIL1e
MHIIEKCH OOOUX MAaCCUBOB HE JIOCTUIJIM CBOUX IIPEEIIb-
HBbIX 3HaYeHM# (cTpoka 130).

Korga onvH M3 MacCMBOB 3aKaHUYMBAeTCsl, B IPYroM
OCTalOTCS JJIEMEHTHI, €llle HEe BOLICMLINE B pEe3YyJIbTUPY-
folumii MmaccuB. MIx Hazto Tyna nociaTh. ITocKOIbKY MBI HE
3HaeM, B KAKOM U3 UCXOIHBIX MACCUBOB OCTAJIUCh HEOIIPH -
XOIOBaHHbIE 3JIEMEHTHI, IIPOIMCHIBAEM 3TAIl JOCHUIKH LIS
000uX: OyIEeT KCITOJHEH TOJBKO LIMKJI JUTSI HEUCUEPIIaHHO-
ro Maccuaa.

10 INPUT "PasMepHOCTHE MaccuBa A ="; M%: IF M% < 1 THEN 10
20 INPUT "PasMepHOCTH MaccuBa B="; N%: IF N% < 1 THEN 20
30 DIM A(M%), B(N%), C(M% + N%)

40 FOR I = 1 TO M%
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50 INPUT "OuepepHoOM »neMeHT MaccuBa A ="; A(I)
60 IF I > 1 AND A(I) < A(I - 1) THEN 50

70 NEXT I

80 POR I = 1 TO N%

90 INPUT "OuepefnHOt 3neMeHT MaccuBa B ="; B(I)
100 IFP I > 1 AND B(I) < B(I - 1) THEN 90

110 NEXT I

120 I = 1: J = 1: R = 1 ’UHAEXCH MAaccuBoB A, B u C

130 WHILE I <= M% AND J <= N%

140 IF A(I}<B(J) THEN C(K)=A(I): I=I+1 ELSE C(K)=B(J): J=J+1
150 K = K + 1

160 WEND

170 WHILE I <= M% 'Nlepecunka "xBocra" Maccusa A
180 C(K) = A(T): I =I + 1: K=K + 1

190 WEND

200 WHILE J <= N% 'llepecHnnka "xsocTa" Maccusa B
210 C(K). = B(J): J =J + 1: K=K + 1

220 WEND

230 PRINT "Pe3synpTHUPYOIpLZ MaccuB:"
240 FOR I = 1 TO M% + N%: PRINT C(I);: NEXT
250 END

3adaua 3.49. Hpeobpasoceanue odHomepHo20 Maccuea 6
deymeproii. BBecT 4MCI0OBOIi OJTHOMEPHBI MAacCUB U3
M x N anementos. IIpeoGpa3oBath €ro B AIByMEpPHbIii Mac-
cuB (M cTpok, N cTo010B).

Pewenue.

JlaHHast 3agaya oOpaTHa 3ajaye npeodpa3oBaHusI IBY-
MEPHOI0 MacCUBa B OHOMepHbIH (3.44). AHAJIOTUYHO Cy-
LIECTBYIOT {Ba BapMaHTa pellicHHUs.

BBox 1 BEIBOJL MAaCCHBOB B 3TOM 3a1aye CTaHAApTHBIE,
OITYCTUM 3TH 3Tarllbl.

Bapuanr 1:

100 DIM REZ(M%, N%)

110 K = 1
220 POR I = 1 TQ M%
130 FOR J = 1 TO N%

140 REZ(I, J) = ISH(K)
150 K = K + 1
160 NEXT J, I

................

100 DIM REZ(M%, N%)
110 FOR I = 1 TO M%
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120 FOR J = 1 TO N%
130 REZ{I, J) = ISH(N% * (I - 1) + J)
140 NEXT J, I

................

VYunorHenue MaccuBa. YIUIOTHEHUE MacCUBa — 3TO
yIaJICHUE U3 HETO 3JIEMEHTOB, OTBEYAIOIIUX TEM UJTU UHBIM
ycnousaM. O0pa3ylonimecst MyCTOTHI 3aIIOJIHSIOTCS 32 CUeT
CABMUIA BCEX OCTABUINXCS IJIEMEHTOB*.

Ecnu B 3amaye He HAJIOXEHO OrpaHHYeHUE Ha UCTIOJb-
30BaHKE JNOMOJHUTEIBHOIO MacCUBa, TO CaMbIif TPOCTOM
CIIOoC00 — cO31aTh JONOJHUTEABHBIN MAaCCUB TOTO X€ pa3-
Mepa, YTO M HMCXOAHBIH (BO3MOXHO, B MCXOZHOM Mac-
CHBE HE OKaXeTcs MOoMIeXkalluX YIaNeHUI0 JIEMEHTOB).
B uukiie npocMaTpuBaeM UCXOIHBINA MacCUB, MEPENUCHI-
Basi B HOBBIM «LIECHHBIE» DJIEMEHTHI, COTJIACHO YCJOBHIO,
M KaxIbli pa3 Hapau{uBasi CYETYMK: UIST HOBOIO MaccuBa
OH NOJDXEH OBITh HE3aBUCUMBIM (KaK B BapuaHTe | 3ama-
yu 3.49). KoHeyHoe 3HaYeHUE 3TOr0 CUSTUUKA — peaib-
HOE YUCJIO DJIEMEHTOB B HOBOM MacCHBeE. JTO MPOCTOi,
HO HE OYEHb pallMOHAJIBHBII METON. PacXooyeTcs MECTO

B aMsITH Ha 1yOaupoBaHue MaccuBa. [IpeanoyruresnpHee
cnoco6 6e3 popMUpoBaHUS JOMOJTHUTEILHOIO MacCHBa (B
3ajayax, KaxK [mpasuJio, 3To oropopeHo). OH 3aKogacTcs
B CJICAYIOLIEM: TPOCMAaTPUBAEM B LIMKJIE UCXOAHBIN Mac-
CHB, HAXOAs 3JIEMEHT Ha BEIOPOC, MOCIEI0OBATEILHO CIBU -
raeM BJI€BO OCTaBIlIMecs MeMeHThl. U cuuTaeM, CKOJIbKO
BeIOpocuM. TpynHocTs B TOM, uTO B Basic'e B ukie FOR
YCAOBUSI BHITTOJTHEHUS LIMKJIA ONIPEACISIIOTCS € AUHOX Bl —
TIpY BXOJI€ B LIMKJI. A MAaCCHB-TO YKOpauMBaeTCsl. ITO 3HA-
YUT, HYXHO ucniojb3oBarh UMK WHILE. B Huxecneny-
Jolleit 3anaye MPUBOIUTCS aITOPUTM, COOTBETCTBYIOLIU i
BTOPOMY CIIOCOOY.

“@u3uuecKy HUKaKUX MYCTOT He 00pa3yeTcs: KOra B HEKOTOPHI i
Y4aCTOK OfIEPAaTHBHOMN MaMATH 3aHOCUTCA HOBOE 3HAUCHHUE, fIpexHee
yrpaunBaetcsi. Ha MecTo WIMILHETO» 3/IeMeHTa 3aITHCHIBACTCS cnenyw—
1 uit 32 HUM. :
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3adaua 3.50. Ynaomnenue maccusa.

BBecTt oqHOMEpHBI MacCUB U3 N% 3JIeMEHTOB. Ya-
JIUTh U3 HEro YMucia, KpaTHble TpeM. [lononHUTeabHbIA
MAaCCUB He CO3J1aBaTh.

Pewenue

IpuHIMN peuleHUsT M3JI0XKEH BhILIE.

BBoJ 371€MEHTOB B MAacCUB CJieIyeT MPOBOAUTD C PO~
BEPKO¥i: OHM HE JOJIXHBI coiepXaTh IPOOHOI YaCcTH, MHA-
ye orepanus HoJydyeHusi OCTaTKa OT IeJIEHUS JaCT HEKOp-
PEKTHBII pe3yabTaT (cM. 3agauy 3.24).

Bo BHewiHeM LuKkIe (KaK MOsICHEHO BBIIIE, 3TO JOJ-
xeH 0biTh He FOR, a WHILE) nepe6upaeM noodepeaHo
UMelouecsi B MaccuBe 3JeMeHThl. M3HayajbHO MX N
WITYK. B Tene aToro uuMkia npoBepsieM, KpaTHO JIM YUCIIO
TpeM. Eciu HeT, Bce ocTaeTcsl Ha CBOMX MECTax: CleAyeT
yBesmuuTh Ha 1 napameTp nukiaa WHILE (cM. cooTHome-
Hue FOR n WHILE B pasnene «IIuxkibl ¢ HEM3BECTHBIM
YUCJIOM NIOBTOPEHUI») U TIEPEUTH K CAEAYIOLEMY YMCITY
MaccHuBa, UCMOJIb3ysl ornepaTop 6e3ycIOBHOIO Iepexona.
Ecnu yuciio ¢ uHIeKCoM I MOMIEXUT yaaaeHuo (KpaTHO
TPEM), HY>KHO Ha €I0 MECTO 3allicaTh 3HaYCHHE SJIEMEHTA
C UHAECKCOM (I+1), Ha ero Mecro — cienymwllee 1 T. A.
Jlns aToro cMmelieHus1 notTpedyeTcs BJIOXEHHBIM LUKIIL.
Ha pmaHHOM 3Tane yucio N ocraercs (PMKCHPOBaHHBIM,
M03TOMY MOXHO Hcroib3oBaTh FOR. Ilo3unmu mo I B
cABUTE He y9acTBYIOT. [IepeABUHYB 3JIEMEHTBI, YMEHbilIUM
Ha 1 3HaueHHe N: yJajluav OoAuH 3neMeHT. 1 B 3TOM
cayJyac HeoOXoOuMMO YBEJMYUTh Ha 1 mapaMerp LMKIa
WHILE.

Hixe npuBeneH ¢pparMeHT nporpaMmsl (6€3 BBoga 1
BBIBOJIA).

..................

100 I = 1

110 WHILE I <= N

120 IF A(I) MOD 3 <> 0 THEN I=I+1l: GOTO 170
130 FOR J = I TON - 1

140 A(J) = A(J + 1)

150 NEXT J

212



BcraBka 3jieMeHTa BMaccuB. DTa3agaya odpaTHa mpe-
Iblay1ieil, Ho 06e OHM cofepXKaT OUH U TOT X€ IPpUEeM —
CMEILIEHUE TPYMIIbl 2JIEMEHTOB Ha ofHYy mnosuuuio. [1pu
YIUIOTHEHUU COBUT MPOU3BOIUTCS BJIEBO, IIPU BCTaBKE —
BITPABO.

IIpu BcTaBKe BO3HMKAaeT IMpobdiieMa, C KOTOPOM MbI
HE CTaJKuBaeMcs MpU YIJIOTHEHUHU: KaK OBITh C MOCHIEN -
HuMH 2seMeHTaMu? Korma B MaccuBe MHUIIMATU3UPO-
BaHbI (ONpeAc/eHbl, YYaCTBYIOT B paboTe) BCE 3JIEMEH-
ThI, «XBOCT» OCTA€TCSI TOJIbKO BBHITECHUTH: 3HAYCHUSI ITPU
3TOM OyayT yTpaueHbl. MHadue HyXXHO co3iaBaTh IOMNOJ-
HUTEJbHBIN MacCHUB, YTO HE BCEIia IOMyCKaeTcs O yCiio-
BU10. Eciii U3BECTHO, CKOJIBKO 3JIEMEHTOB OYZET BCTaBJIe-
HO, MOXXHO OOBSIBUTh MACCHB COOTBETCTBYIOLIETO pa3Me-
pa, UHULIMAIM3UPOBAB BCE AJIEMEHTHI, KPOME TTOCIIEIHUX.
Bri6op Tuna uukia mis npocMotpa 3aeMeHToB (FOR nnun
WHILE) 3aBUCHUT OT KOHKPETHOTO CJTydJasl.

3adaua 3.51. Beedenue 3nemenmoas 6 maccue.

JlaH OIHOMEPHBI MacCUB, YIIOPSINOYECHHBII 110 BO3-
pactaHuio. C KjaBuaTypbl BBOOUTCS 4KciIo. BcTaBUTh 3TO
YHCJIO B MACCUB, He HapyIasi ynopsinoyeHHoctd. [Tocnen-
HUM 3JIEMEHT BBHITECHHTb.

Pewenue.

Pa6oTtaem B mukiie FOR: «XBOCT» MOMIEXUT BBITEC-
HEHUIO, TTO3TOMY YHUCJIO 3JIEMEHTOB B MaCCUBE OCTAeTCSI
HeusMeHHBIM. [lepebupaeM MCXOMHBI MACCUB — HILEM
MECTO IS HOBOTO 3HAUYCHUs, CpPaBHUBas €ro C TEKYy-
LIMM 3JIeMeHTOM MaccuBa. EciM BBeJeHHOE 3HAYCHUE
OoJiblIE TEKYLIEro JIEMEHTA, MePEXOIUM K CIEAYIOIEMY
aJieMeHTy. B npoTUBHOM cityyae MecTo HaiiaeHo. Tenepb
MO3UIMIO HaJI0 OCBOOOAUTH, CMECTHB Ha €qUHUILLY BIIPaBO
3JIEMEHTBI, CTOSIIME B IMO3MLMSAX, HAYMHAS ¢ TOM, Kyna

213



MJIaHUPYETCS TOMECTUTH HOBOE 3HaYeHUe. TyT CIBUT HAIO
HauyuHaTh OT NocieaHero ajeMeHTa (war — 1). [TocnexHuit
aJiIeMeHT BhITecHsieTcsl. [loce caBura B HyXXHOE MECTO
MOXHO [IOMECTUTh BBEAEHHOE 3HAaUCHME.

100 INPUT "BcTaBMTh B MacCUB 3HaYeHue ="; X
110 FOR I = 1 TO N

120 IP X > A(I) THEN 180

130 FOR J = NTO I + 1 STEP -1

140 A(J) = A(J - 1)
150 NEXT J

= X

H3MeHenHe NMOJI0KeHHS JJIeMEHTOB HA HEKOTOPOM OT-
pe3ke. 3ajiaya IOBOJIBHO NPOCTA, HO UCIIOIb3yeMbIi B HE
NpUeM HePEIKO NPUMEHsIETCS B 60Jiee CIOXHBIX aJITOPUT-
Max.

3adaua 3.52. Hepecmanogka 3neMennmoe Ha HeKOMOpPoOMm
ompeske.

BBectn ogHOMepHbIit MaccuB U3 N sjeMeHTOB. H3-
MEHMTD TMOPSIAOK CIEAOBaHMS 3HAYCHUM 3JIEMEHTOB Ha
obpatHbiii ot no3nuuu BEG no nosuuuu FIN.

Peiuenue.

OueHb BaXX€H KOHTPOJb BBOJA: TPAHUIIbI AUaria3oHa
JIOJKHBI OBITD LEJIBIMM, HE BHIXOAUTD 3a Npeesibl UHACK-
COB MAaccvBa, a TakXe HIDKHSAS TpaHUIA JOXHa ObITh
MEHbllle BepXHei (cM. 3aaauy 3.19).

B nanHoii 3agave ecTh ABE TOHKOCTU. Bo-nepBbIX, Ha-
710 TOMEHSITh MECTaMH Iaphl 3JIEMEHTOB JIMIIb OJMH pa3,
HHaye Hu4Yero He u3MeHuTcd. [1oaToMy MCTIOTHSEM ITUKIT
TOJILKO AJIs1 [IOJIOBMHBI [UarasoHa: (BEG$+FINS) \2. Bo-
BTOPBIX, MHAEKC JIEBOTO 3JIeMeHTa Ha 1 yBeJinuMBaercs, a
MPaBOTO Ha CTOJBKO X€ YMEHbIIaeTcsd — oTcrona popmy-
j1a BLIUMCJIEHUSI UHAEKCA NApHOTO 3JIEMEHTa ISl J-TO B
ctpoke 130.
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100 INPUT "HawanpHafd M KOHeWHAA mosmpm =%"; BEG%, FIN%
110 IF BEG% < 1 OR FIN% > N% OR BEG% > FIN% THEN 100
120 FOR J = BEG% TO (BEG% + FIN%) \ 2

130 SWAP A(J), A(FIN% + BEG% - J)

140 NEXT J

..................

3aMeyaHHue. DTy 3a1aqy yIOOHO pelaTh TaKXe U C
noMompio ukia WHILE.

3ajayyd Ha KOJBIEBOH CIBUI 3JIeMEHTOB MAaCCHBA.
KonbueBoii caBur — 3TO CMEUIEHHUE JIEMEHTOB MacCu-
Ba BIIPaBO JILOO BJEBO, IIPUYEM BHITECHECHHBIEC 3JIEMEHTHI
3aHUMAIOT OCBOOOAMBIIMECS B pe3yJibTaTe CMEILICHHUS 10~
3ALMY B IPOTUBONOJI0XHOM KOHIIE MacCUBa — TakK, CJIOB-
HO MacCHUB MpeACTaBIsIET COO0M KONbLO (IepBBIA U IO-
ciaeaHui sneMeHThl cMbiKawoTcs). [lopsanok cnenoBaHus
3JIEMEHTOB IIPU 3TOM COXPaHSIETCH.

3adaua 3.53. Koavueeoii cosue.

BBecTu omrHOMepHbIi MaccuB U3 NV aneMeHTOB. [Ipo-
M3BECTH KOJIbLIEBOU CABUT €ro 3JIEeMEHTOB Ha K MO3ULKiA.
K BBOIAT C KJIaBUATYyphl, OHO MOXET OBITh KaK ITOJOXH-
TeJbHBIM, TaK U OTPULIATEIbHBIM.

Pewenue.

KoanyecTBo 2J1€eMEHTOB 33ajjaeM nporpaMMHo. Yucio
K HYXIaeTcsl B MIPOBEPKE: OHO JOJIKHO JieXXaTh B IMara3o-
HEOT - (N-1) o (N-1) ¥ He UMETh IpodHOM yacT. Ctpo-
ro roBopsi, NpeBbIIIEHUE AUana3oHa Ha KauecTBe paboThl
[IpOrpaMMbI He OTPA3UTCS: IIPOCTO MPOUIOHIET AOIOJHM -
TeJIbHas LUPKYISUMSA 371eMeHTOB (cM. cTpoku 80—90). Ho
[IpY BBIXOJIE 32 HUXKHIOIO IPaHUILY HEe OyIeT BHITIOJHATHCH
BHELIIHHMIA LIUKII.

B uukiie BBoga MaccuBa ¢ ITOMOIIBIO FeHepaTopa ciy-
YaifHbIX yrces (CM. pasnen «BcTpoeHHbIe (pyHKUHU») 1O~
JiyyaeM yMcJa 6e3 IpoOHOIt YyacTH, He IpeBbliuatolue '9,
U Cpa3y Xe pacreyaTbiBaeM UX Ha 9KpaHe B CTPOKY.
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Hanee aHanusupyeM BBeleHHoe uuciio. Eciu ato 0,
HUYEro IBUraTh HEe HAZIO — cpa3y NMepexoJUM K BEIBOIY pe-
3ynbtata. Eciu yucio ornnyro ot 0, popMupyeM Ha ero
OCHOBE nepeMeHHYI0 sdvig (cTpoka 80). IIpu orpuua-
T€JIbHOM K MIPOUCXOAUT AOTICIHEHUE 10 MOJ0XKUTEIbHOTO
3HAYEHUS MyTeM NpHUOaBIeHUS OOLLIEro KOJUYecTBa sJie-
MEHTOB (TaK, ecii MaccuB M3 20 3JIeMEHTOB CABUHYTh Ha
+4 1 Ha — 16, TOJIyYUTCSI OHO U TO X¢e). Ternephb Bce CABHU-
T TIOJIOXXKHUTEIbHBE, YTO OBl HY BBEJI M10JIb30BATEb, T. €. —
BIIPaBo.

CyIIHOCTh NaJIbHEHINEro 3aKJioyaeTcsi B TOM, YTO B
MacCHBE BO BHEIIIHEM LIUKJIE OCYILIECTBISETCS KOJIbIIEBOE
cMeuleHue Ha 1 mo3uuuio BripaBo sdvig pa3. CoGCTBEHHO
CMelIeHME Ha 1 3JIEMEHT OCYILIECTBISETCS BO BHYyTPEHHEM
unkie (cM. 3agayy 3.51). CMenieHue HayMHaeTcs1 ¢ Mo-
cexHero ajeMeHTa. YToGhl He IOTePSJIOCh €ro 3HaUeHHE,
€ro MoMenIalT BO BCIIOMOraTeIbHYIO MEPEMEHHYIO tmp,
OTKYZIa M3BJIEKAIOT U IOCJIe BHIXOJa U3 BHYTPEHHETO LU~
KJ1a OTIIPABJISIOT B IEPBYIO MO3UIIUIO.

10 N = 20: DIM a(N)

20 INPUT "Cgeur K ="; K

30 IFP K <= -N OR K >= N OR K <> FIX(K) THEN 20
40 FOR 1 = 1 TO N

50 a(i) = FIX(RND(1) * 99): PRINT a(i);

60 NEXT i

70 IF K = 0 THEN 160

80 IF K > 0 THEN edvig = K ELSE 8dvig = N + K
90 FOR 1 = 1 TO sdvig

100 tmp = a(N)

110 FOR j = N - 1 TO 1 STEP -1

120 a(j + 1) = a(3)

130 NEXT j

140 a(1) = tmp

150 NEXT i

160 PRINT "PeaynbTaT chxBura Ha"; K; "nosumwmi:"
170 FOR 1 = 1 TO N: PRINT a(i); NEXT 1

180 END
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3apauu, Tpebylouime BbiIGOpa ogHOro
U HECKOIbKUX TUNOBbIX AaNropuTMOB

Kak npaBuiio, mpemyiaraeMblii 31€Ch CIIOCO0 pelleHUs
He SIBJIIETCS €AMHCTBEHHO BO3MOXHBIM: UEM CJIOXKHEE 3a-
Iaya, TeM OO0JIbliie BADUAHTOB.

B xoHue paszznena npuBeneHBl 3amauyd ocoboro pona
(3.61—-3.62). B ycnoBuu gaercs nporpamma: clieyet yka-
3aTh, YTO OYAET BHIBEIEHO HAa 9KpaHeE B pe3yJibTaTe ee pado-
Thl. Pa360p 1nogoGHBIX 3aiay MO3BOJISIET TIIYOXKe MPOUyB-
CTBOBaTb 0COOGEHHOCTH PabOThI C MACCUBaAMM.

3aoana 3.54.

BBecT onHOMEpHBIA MaccUB U3 N ClydyaiHbIX lie-
JIBIX YMCeJN B Auanas3oHe oT —5 go +5. BeiuucauTs cpen-
Hee apM(pMeTUYeCcKOoe KBaApaTOB OTPULIATEIbHBIX YMCEIl;
MOJIOXUTENIbHbIEC 2JIEMEHTHl YMEHBIINUTh BABOE, OTpHIIA-
TeJIbHbIE 3aMEHUTh 3HAYEHUSIMU MX MHICKCOB. BbiBecTU
PE3YAbTUPYIOLLIMI MacCHB.

Pewenue.

HMMeeM onHOMEpHHIA MaccuB, cjeloBaTelbHO, Ha
BCEX CTauusIX paboThl OyaeT HyxXeH uukia FOR 6e3 Bio-
KEHMH.

AJNTOpUTM MOXET OBITh pa30UT Ha TpH 3Tana: 1. Beon u
pacrieyarka UCXoIHoro Maccuna. 2. O6paboTKka MaccuBa.
3. Boimaua pesynbTaTa, BKJIIOUYAlOIasl pacledaTrKy cpel-
HEro apupMeTUYECKOTO U BbIBO pe3yJIbTUPYIOIIETO Mac-
CHBa.

1. BBoa 1 pacrieyaTky MOXXHO 0ObeIMHUTD, TOCKOJIBKY
BBO/l OCYILECTBJISIETCS IIPX IIOMOILUM JaTyrKa CaydaiHbIX
yncen. @ynkuusg RND paetuncnaor 010 1, ecTecCTBEHHO,
Ipo6GHbIe. {7151 paclupeHUA Auana3oHa 6yaeM IOMHOXaTh
9TN yKciaa Ha 10. YToObl YyKcia Noaydaluch Leble, pU-
MeHuM ¢pyHkuuio FIX. BeluntaHue pesyabTaTa M3 yncia 5
JlaeT YyMciia B yKa3aHHOM AMana3oHe — KakK MOJOXUTEIb-
HbI€, TaK U OTPHUIIATEIbHBIE.
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2. B 3apaue Tpe6yeTCs BRIYMCIUTD CpefiHee apudpMeTi-
YeCcKoe, 3HaYUT MOTpedyeTcs nepeMeHHas IJisi CyMMUpO-
BaHus (S). BaxHblii MOMEHT: cpeHee onpenesieM He ISl
BCeX YHceJl, T03TOMY YIOBJIETBOPSIONUIUE YCIOBUIO CIIENY -
€T CYMUTATh: HYXXHA ITepeMeHHas 151 ITocYeTa KOJIMYecTBa
(K). OOHY/IMM 3TH NepeMEHHBIE IIeped BXOJAOM B LIMKII.

B ke npousBoauM aHaIU3 3HaUeHU M 3JTIEMEHTOB (+
WIN —) U yKa3aHHbIe neiicrBus. Hynu He Tporaem. Baxua
MOCJIEIOBATEeIbHOCTD ICHICTBUIA: B IIEPBYIO O4epeb HyX-
HO TMPOBEPUTH YMCJIO Ha IMOJIOXUTEILHOCTh, UHAYE MBI HE
HaliJleM B MacCHBe OTpULIATEIbHBIX YMCeI: UM OyIeT npu-
CBOEHO 3HaYeHME X MHAECKCA, a OHO MOJIOXUTENbHO. [la-
Jiee: eCIM YMCJIO OTpUIIATeNIbHO, CIiepBa cleayeT npuba-
BHUTb K CyMM€ €I0 KBaJIpaT, a IIOTOM YK€ MEHSITh.

3. IIpu BBIBOIE CpeaHEero rposepsieM, ObLIH JIK OTPU-
LaTe/ibHbIC YNCa, aHaJU3UPYs 3HAaYCHHUE TIEPEMEHHO K.
BLIBOJ pe3ynbTHPYIOIIEro MaCCUBA CTAHIAPTHBIM.

10 N = 20: DIM A(N)

20 PRINT "Mcxopusit Maccus:"

30 FORI =1 TON

40 A(I) = 5 - FIX(RND(1) * 10): PRINT A(I):;

50 NEXT I

60 S = 0: K =0

70 FOR I =1 TON

80 IF A(I) > O THEN A(I) = A(I) / 2

90 IF A(I) < O THEN K = K + 1: S = S + A(I) ~ 2: A(I) = I
100 NEXT I

110 PRINT: PRINT "B mMCcXOgHOM MaccuBe ";

120 IF K = 0 THEN PRINT "oTpuMHAaTeNbHHX uMcen He 6po": GOTO 140
130 PRINT *"cpenHee KBajpaTOB OTPMIATENbHEX wncen ="; S / K
140 PRINT "PesynbTUpYREpE Maccus:"

150 FOR I = 1 TO N

160 PRINT A(I);

170 NEXT I

180 END

3adaua 3.55.

B onHomepHOM MaccuBe U3 N NMPOU3BOJABHBIX YHCE
MIOMEHSITh MECTAMH 3JIEMEHTBHI, CTOSIIINE PAaBHOYIATEHHO
OT 3JIEMEHTa C 3aJaHHBIM MHAeKcoM K. BhIBEeCTH Ha 3KpaH
MCXOAHBIN U pe3yIbTUPYIOIINI MAaCCUBEI.
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Pewenue.

KonuyecTBo 2/71eMEHTOB 3alaeéM NPOrpaMMHO (CTpoO-
Ka 10).

Dtanw! peuieHus: 1. BBoa nCXoqHOro Maccusa M €ro
pacrieyaTka Ha 3kKpaHe. 2. Boa ¢ mpoBepkoit yucia K
3. IlepectaHOBKa 371eMEHTOB. 4. BEIBOZ pe3yIbTUPYIOLLETO
MaccHBa.

1. Yucaa nmpon3BoJIbHBIE, TOITOMY UIsl 3aNOJHCHMS
MaccHBa UCMOJIB3YEM JIATUUK CIIyUailHbIX YUCE.

2. Yucno K BBOOUTCA C KJIaBUATypbl U HYXIaeTcsl B
MPOBEPKE: OHO JOJIXHO YKJIAAbIBaThCS B IMATa30H OT | 1o
N U1 HE UMETh APOOHOM YaCcTH.

3. Crpoku 80—120. I1lepecTaHOBKY 3JIeMEHTOB MPOU3-
BOAMM CHMMETPHUUYHO OTHOCHUTEJIBHO K 10 TeX Mop, MokKa
HE KOMIEM 10 OMHOM MM 00euX rpaHull MaccuBa. Yao0-
HO OCYILIECTBJISATH €€ B UTEPALIMOHHOM LUKJIe, HAaUMHasl OT
NIPaBOroO U JIEBOTO COcenei ajieMeHTa ¢ MHIeKcoM K. [lo-
MEHSIB MECTAMH OYEPENHYIO Tapy 3JIEMEHTOB, Ha | yMeHb-
1HaeM JIEBYIO M Ha | yBeJIMYMBaeM MpaByio FpaHUIbI.

4. BoiBoA CTaHOApPTHBIMA.

B aT0i1 33an39€ MOXHO UCII0JIb30BATh /15 [1EPECTAaHOB-
ku v uukia FOR.

10 N = 13: DIM A(N)

20 PRINT "McXonRum Maccus:"

30 FOR1 = 1 TON

40 A(i) = RND(1): PRINT A(1i);

50 NEXT i

60 PRINT : INPUT "Index ="; K

70 IF K < 1 OR K > N OR K <> PIX(K) THEN 60
80 L =K-1: R=K + 1

90 WHILE L >= 1 AND R <= N

100 SWAP A(L), A(R)

110 L = L - 1: R =R + 1

120 WEND

130 PRINT : PRINT "PesynsTupymmii Maccus:"™
140 FOR 1 = 1 TO N

150 PRINT A(i);

160 NEXT i

170 END
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3adaua 3.56.

B nBymMepHOM MaccHBe clyyalHbIX yuces (M CTpok,
N cTonbuoB) omnpencauTb HOMEpa CTOJIOLIOB, CpeaHee
apu(pMETHUYECKOE 2JIEMEHTOB KOTOPBIX MEHbIIIE CPEIIHETO
apu(METUIYECKOro 3JIEMEHTOB BO BCEM MacCHBeE.

Pewenue.

KoanyecTBo CTPOK U CTOJOIIOB 33aaeM IMPOrpaMMHO
(ctpoka 10).

Brigeum atansl pereHust: 1. BBox MCXoqHOro Maccu-
Ba U €ro pacneyaTka Ha 9KpaHe. 2. BelunciaeHue cpeaHero
110 BCEMY MacCUBY (IOTpeOyeTcs IepeMeHHast Ui CyM-
Mbl — SAR. KosinyecTBa B 3Toil 3amaye cUMTaTh HE HANO:
CpeIHME 3HaUeHMS HaXOIUM JUISI BCeX 2JIEMEHTOB). 3. BhI-
YUCJIEHUE CpedHMX 3HaueHUi 1o croibduaM. 4. CpaBHe-
HYE CpeOHUX 3HAUYCHUH 10 CTOJIOLAM C OOLIUM CPEOIHUM.
5. BbIBOI pe3ysibTaTOB I10 HTOr'aM CPaBHEHUS.

Kaxaplif M3 3TUX 3TaloB — OAUH U3 TUIIOBLIX ajJro-
PUTMOB, PaCCMOTPEHHBIX BBIIE: HUKAKUX MpoodneM. Ho
MOJYYMM OYEHb IUTMHHYIO mporpamMmy. Kpome Toro, ripu-
JIETCS TPYDKIBI TIPOXOIUTh MACCUB C MTOMOIIBIO BJIOXEH-
HbIX 1MKJI0B FOR, co3gaBaTh JONOJIHUTENbHBII OTHOMED-
HbII MaCCUB [Tl XpaHEHUSI CPETHMX 3HAYCHU I IO CTOJI0-
11aM, a [TIOTOM €ro ToXe mpocMaTpuBaTh. ITonpobyem yripo-
CTUTb. '

IIpexne Bcero o6beIMHUM BBO M paclieyaTKy MacCcu-
Ba C CYMMHPOBaHHMEM BCEX €ro 3JIEMEHTOB B OJJHOM LIMKJIE.
He 3a0ynemM oOHy/IMTh 3HaUCHUE TIEPEMEHHON SAR meper
BXOJIOM B IIUKJI (cTpoka 30). Belifns U3 nuxiia, BLIYHCIM
obuiee cpenHee (cTtpoka 120).

Janee: MOXHO 0ObeIUHUTS 3, 4 U 5 oTanbl. Beruucie-
HME 1 CpaBHEHHE BIIOJIHE JIOTUYHO OCYLIECTBIISITh BOTHOM
LIMKJIE, TEM BOJIee, YTO MACCHB CPeIHUX I10 CTOJI61aM 6o-
Jiee HUTZIE B MporpaMme He UCIIOJb3yeTcsi. A 4TOObI He
3arpoMOXJIaTh IIPOrpaMMy JOMOJIHUTEIbHBIMY MPOMEXY-
TOUYHBIMU OOBEKTaMM, Cpa3y e OyIeM BbIBOIUTH Pe3yJlb-
tat. He 3abyneM, 4To BHEIUHMI LIMKJI JOJDKEH OBITh 11O
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cronouam! Jis Kax1noro oyepeaHoro crojadua ooHysieM
HMCXOIHOE 3HAUYEHUEe CYMMBI €Tro 3JIeMeHTOB (cTpoka 170),
BO BHYTPEHHEM LUKJIE CYMMUPYEM 3JIEMEHTHl JaHHOTO
cTon01a; BEIAAA U3 BHYTPEHHETO 1IMKJIa, CDaBHUBaeM 00-
11ee CpelHee CO CPEIHUM IO CTOJIOLY U, B 3aBUCUMOCTHU
OT pe3yJjbTaTa CpaBHEHHUS, pacrieyaTbiBaeM WIM He pac-
revyarbiBaeM MHIEKC CTOJONA U €ro cpeiHee (pacieyarka
CTOJIOMKAaMHM — MCIOJIb3yeM 30HHbINM (hopMaT BbIBOJA) —
cTpoka 210.

Ctpoxku 130—150 — pacneyatka HEOOXOOUMBIX 1105IC-
HEHMH K BbIBOAY. B maHHOI 3agaye Bceraa HaidneTcs XoTs
OBl OMH CTOJIOCLL, YIOBJIETBOPSIOIINM YCIOBUIO, IO3TOMY
HE HYXXKHO IpENyCMaTpUBaTh BHIBOJ IUIsI OOpaTHOM CUTYya-
LIUH.

10 M =5: N=4

20 DIM AR(M, N)

30 SAR = 0

40 PRINT "McXonust Maccus:"
50 FOR I =1 TOM

60 FORJ = 1 TO N

70 AR(I, J) = RND(1)
80 SAR = SAR + AR(I, J): PRINT AR(I, J),

90 NEXT J

100 PRINT

110 NEXT I

120 SAR = SAR / M/ N

130 PRINT "Cp.ap. BO BCeM Maccuse ="; SAR

140 PRINT "Cronbumu, rpme cp.ap. MeHEbme o6mero cp.ap.:"
150 PRINT "Mugexc", "Cp.ap."

160 FOR J = 1 TO N

170 S = 0

180 FOR I = 1 TO M

190 s = S + AR(I, J)

200 NEXT I

210 IP SAR > S / M THEN PRINT J, S / M

220 NEXT J

230 END

3aMeyaHHue. BO3MOXHBI ¥ Apyrye MyTH yIpOILLIEeHUS
3TOM 3aJaui.

3adaua 3.57.

B nBymMepHOM MaccuBe ciaydaiiHbIx uucen (M cTpok,
N cTon6110B) nepecTaBUTh CTPOKM TaK, YTOOBI CYMMBI MX
3JIEMEHTOB BO3pacTajiH.
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Pewenue.

KonuyecTBO CTPOK M CTOJIOLIOB 3aJaeM IIPOrpaMMHO.

Dransl pelieHus: 1. BBox uicxogHoro Maccusa M €ro
pacrieyaTka Ha 3KpaHe. 2. BeluMCIeHUEe CYMM 3JIEMEHTOB
Kaxaoi cTpoku (notpedyercsi ONHOMEPHBIA MacCUB LIS
CYMM — S (M) : Bce 3TU 3HaYEeHUS BITOCJIEACTBUM UCIIONb3Y-~
1oTcs). 3. KoHTpoJibHast paciieyaTka 3HauYCHU I CyMM 21e-
MeHTOB cTpoK. 4. CopTupoBka MaccuBa cyMM. 5. [lepecra-
HOBKa CTPOK MaccuBa. 6. BeIBoJ, pe3yJbTUPYIOLIEro Mac-
cuBa. 7. KoHTposibHasg pacrieyaTtka 3Ha4eHUIl CyMM 3Jie-
MEHTOB CTPOK.

Kaxapiii U3 3TanoB BBIMOJHSETCS C MIOMOUIBIO TUITO-
BOTO aJIFOPUTMa. Y COBEPILIEHCTBYEM pELlIEHME.

O0beauHuM 1, 2 1 3 3Tanel B 00LIEM BJIOXKEHHOM LM -
Kjie. BHeIIHUI LUKJIT — IO CTPOKaM: HaM HaJio BBIYUCIUTH
CYMMBI 2JIEMEHTOB Kaxjoii cTpoku. B cTpoke 50 obHy-
JIsIEM MCXONHOE 3HAYeHME CYMMBI JUISI JAHHOM CTpOKM*.
TIpu BBIBOZE, 3aKOHYMB pacleyaTKy 3JeMEeHTOB TeKylen
CTPOKM BO BHYTPEHHEM LIMKJIE, pacliedaThiBaEM CyMMY €€
3JIEMEHTOB — yX€ BO BHEIIHEM.

BeiBo pe3ysibrara (3Tansl 6 ¥ 7) Npou3BeaeM aHaIo-
TMYHO B OOLLIEM BJIOXEHHOM LIMKJIE (CTpoKu 220—270).

CopTUpOBKa peaju3yercsi ¢ IIOMOIIBIO JI000ro u3-
BecTHOTro criocoba. [Ipy 3TOM cTanuu COpTUPOBKH U Tie-
pPECTAaHOBKH CTPOK HE TOJIBKO MOXHO, HO HY>KHO O0beA -
HUTb. Belb MacCUB 3J1EMEHTOB M MACCUB CYMM €T'0 CTPOK —
CBSI3aHHbBIC MaCCHUBBI: 3JIEMEHTAM CTPOKHU C MHICKCOM X
COOTBETCTBYET 3JIEMEHT MAacCHMBa CYMM C TE€M X€ UHIEK-
COM. 3HAUYUT MPU COPTHUPOBKE YONOOHO MEHSATH MECTaMH
JiBa 3JieMeHTa MaccuBa cyMM (cTpoka 150) u TyT xe ne-
pECTaBJIATh [MOJIEMEHTHO JBE COOTBETCTBYIOLIUE CTPOKHU
ucxonHoro Mmaccuna (ctpoku 160—180). Cnenyer o6paTUTh
BHUMaHUe Ha TO, KaK BBITIOJIHSIETCSI CPAaBHEHUE IBYX CYMM:

“Crporo rosopsi, B Basic'e 310 nesath Heobs13aTeIbHO: pU 00DbSIBIIC-
HUU MacCUBBI UHULMATM3UPYIOTCS HYAsiMU. Ho KynbTypa nporpammu-
pOBaHUS TPEOYET He OMYCKAaTh 3TOT ITaIll.
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€CJI OHM PACIOJIOKEHBI «ITPAaBWJIbHO» , IIEPEXOAMM K CJie-
IyIoIEeMY 3JIEMEHTY MacCHBa CYMM C IIOMOILBIO OIlepaTo-
pa 6e3ycnoBHOro nepexoaa (Ha crpoky 190). Ctpoku 150—
180 paboTaloT TOJbLKO MPH «HETIPaBUILHOM» PACIOJIOXe-
HUH CPaBHUBAEMBIX CYMM.

B crpoxkax 30 u 210 Tpu 3ansiTbie NOAPSIT HY>KHBI U1
TOIO, UTOOBI MOSICHUTENbHBIN TeKCT Cymma okasancs npu
BBIBOJIE UMEHHO HaJl CTOJIOUKOM CYMM.

10 M = 5: N =4

20 DIM AR(M, N), S(M)

30 PRINT "McxonHmX mMaccus”, , , "Cymma"
40 FOR I = 1 TO M

50 sS(I) =0

60 FOR J = 1 TO N

70 AR(I, J) = RND(1)

80 S(I) = S(I) + AR(I, J): PRINT AR(I, J),
90 NEXT J

100 PRINT S(I)

110 NEXT I

120 FOR I = 1 TO M - 1

130 FORJI =I + 1 TOM

140 IF S(I) <= S(J) THEN 190

150 SWAP S(I), S(J)

160 FOR K = 1 TO N

170 SWAP AR(I, K), AR(J, K)

180 NEXT K

190 NEXT J

200 NEXT I

210 PRINT "PesynsTuMpyompmi mMaccus"”, , , "Cymma"
220 FOR I =1 TO M

230 FORJ = 1 TO N

240 PRINT AR(I, J),

250 NEXT J

260 PRINT S(I)

270 NEXT I

280 END

B0o3MOXHBI ¥ IpyTHe BapUaHTHI pellieHUS .

3adaua 3.58.

B onHoMepHOM MaccuBe U3 N MPOU3BOJIbHBIX YUCET
U3MEHUTD MOPSIAOK CJIEOBAHUS 3JIEMEHTOB Ha OOpaTHBIHN
Ha yyacTKax cJieBa U ClipaBa OT 3JIEMEHTa C 3aJJaHHbIM UH~
nekcoM K. BbiBeCTH Ha 3KpaH UCXOIHBIA U pe3yIbTUPYIO-
IMH MacCHUBHI.
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Pewenue.

KonunyecTBo 3jIeMEHTOB 3alaeéM MPOrpaMMHO (CTpoO-
Ka 10).

Dransl peiieHusi: 1. BBox ucxoqHoro maccusa U €ro
pacrieyaTka Ha 9KpaHe. 2. BBox ¢ mpoBepkoii uyucia K.
3. [epectaHoBKa 3JIeMEHTOB. 4. BHIBOJ pe3yIbTUPYIOUIETO
MaccuBa.

Drarnbi 1, 2 1 4 BTOYHOCTH COOTBETCTBYIOT aHAJIOTHAY-
HbIM 3Tarnam 3agauu 3.54.

Crpoku 80—150. ITepecTaHOBKY 2JIEMEHTOB IIPOM3BO-
JIUM B COOTBETCTBUHU CO CTaHIAPTHBIM AJITOPUTMOM, pac-
CMOTpPEHHBIM B 3afaye 3.52. DJieMEeHThI Ha JIEBOM U Ipa-
BOM OTpe3Kax MacCUBa CJIETYET MePECTABISITh OTAEIBHO, B
000MX cilyJasix orpeie MM HayaJlo ¥ KOHELl MHTepBasia rne-
peZl BXoAOM B cooTBeTcTBYoMM KA. B 80—110 cTrpokax
repeMellaeM JIeMeHTHI ciieBa, B 120—150 — cripaBa oT K-
ro asieMeHTa. CaM 3JIEMEHT OCTaeTCsI Ha MpeXHEM MeCTe,
OTCIO/Ia — 3HAUEHMUSI MEPEMEHHBIX beg U fin, B KOTOpbIE
3aHOCUM Hayajio ¥ KOHELl OTpe3Ka.

10 N = 11: DIM A(N)
20 PRINT "ISH ar"
30 FORI =1 TON

40 A(I) = FIX(RND(1l) * 5): PRINT A(I):
50 NEXT I
60 PRINT : INPUT "Index ="; k

70 IF k < 1 OR k > N OR k <> FIX(k) THEN 60
80 beg = 1: fin = k - 1

90 FOR I = beg TO (beg + fin) \ 2
100 SWAP A(I), A(beg + fin - I)
110 NEXT I

120 beg = k + 1: fin = N

130 FOR I = beg TO (beg + fin) \ 2
140 SWAP A(I), A(beg + fin - I)
150 NEXT I

160 PRINT : PRINT "Rez ar"

170 FOR I = 1 TO N

180 PRINT A(I):

190 NEXT I

200 END
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3adaua 3.59.

CdopmupoBats MaTpully 7 X 7 9IEMEHTOB, 3aIIOTHEH-
HYIO COTJIacHO cxeMe 24. BeIBeCTH ee Ha DKpaH, pa3BepHYB
Ha 90° MpOTUB YaCOBO CTPEIKHU.

Pewenue.

KonmyecTBo 3/1eMeHTOB 3ajaéM IPOrpaMMHO.

AJtropuTM BKJTIOYaeT ABa aTana: 1. IIporpaMMHoe 3a-
MoJIHEHWe MaTpuIbl. 2. PacreyaTka MaTpuIibl COTJIACHO
YCJIOBUIO.

14 | 15| 28 | 29 | 42 | 43
12 116 | 27 | 30 | 41 | 44
12 | 17 | 26 | 31 | 40 | 45
11118 | 25 | 32 | 39 | 46
10 | 19 | 24 | 33 | 38 | 47
9 |20 |23 )34 | 37 | 48
8 |21 22| 35|36 | 49

Cxema 24. Mampuya

~N O O AW N =

1. Marpuua npeacrapisieT coboif IByMepHBIii Mac-
CHB, TTO3TOMY JISI 3aTIOJIHEHMS (M pacnedyaTKu) UCTIONb-
3yeM BioxeHHble IUKIBI FOR. IIpoananusupoBaB cxe-
My 24, HETPYJIHO 3aMETHUTh: 3JIEMEHTHI CIEAYIOT OT CTOJIO-
11a K CTOJIOLY «3MEHKOM», a TAKIKE OTJIMYAIOTCS OT COCelIeH
Ha eauHMUILY. 3anojJHeHUe yI00HO ITPOBOAUThH, OPraHU30~
BaB BHEIIHMIT LIMKJI IO CTOJIOLAM (IT0 BEpTUKAIU), a BHY-
TPEHHUI — 1o cTpokaM. BHeUHUI LMK TpY 3TOM OyeT
OOBIYHBIN: MOHOTOHHO NpOABUTraeMcs oT 1-ro cronabia K
7-my. Ho B npenenax cTonbua 3JeMEHThI PacIiojioXeHbI
TO IO BO3pAacCTaHUIO, TO I10 YOBIBAHUIO, II0O3TOMY 3arojio-
BOK BHYTPEHHErO LIUKJIa IIPEICTOUT MEHSTh OT CTOJIOIA K
CTOJIONY: U3MEHSIThCS OyayT HadajabHOe (beg) M KOHEU-
Hoe (fin) 3HaYeHUs MmapaMmerpa Hukia (to ot 1 1o 7, To
ot 7 no 1) u, ecrectBeHHo, mwar d (to +1, To —1). 3aga-
MM HayaJIbHblE 3HAaUEHM Sl YKa3aHHBIX [IEPEMEHHBIX ITepe/]
Bxo10M B FOR-koMOuHaMIo; U3MEHSTh UX OyIeM nocie
Tpoxoaa ouepeaHoro crodua (crpoka 90).
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43 | 44 | 45| 46 | 47 | 48 | 49
42 | 41 ({40 | 39 | 38 | 37 | 36
29 | 30|31 32|33 34|35
28127126 (25|24 |23 | 22
15116 | 17 | 18 | 19 | 20 | 21
14113 11211 10| 9 8
1 213 4 516 |7

Cxema 25. Hocrecoeamenvrnocmn uiicen npu evie00e Ha IKpPaH

HaumeHbliiee Yucio — OAMH, C HETO HaYHEM, ITPUCBO-
UB Iepea BXOJAOM B IIMKJI 9TO 3HAUEHHKE TIEPEeMEHHOI el.
ITpucBouB ouepeTHOMY 3IEMCHTY 3HaUEHHE IIepeMEHHOM
el BO BHYTpPEHHEM HUKIIE, IIepeolipeaeisieM 3HaueHue el,
yBenauuuBas ero Ha 1 (ctpoxu 60—70).

CylLEeCTBYIOT U APYTME CIIOCOOBI 3aII0OJTHEHUSI MaTpH-
1Libl COIVIACHO TNPEUTIOXEHHOMY PUCYHKY.

2. Cnenyer UMeTh B BHILy, YTO Ha 3TOil CTaguu Ipe-
o0pa3oBbIiBaTh caMy MaTpUIly He Halo: HYXHO TOJbKO
«HeTpaAMIIMOHHO» BBIBECTH ee. B pesynbrare BhIBOAA
9JIEMEHTBI JOJIXKHBI ObITh PacIlOJIOXKEHBI TaK, KakK I10-
Ka3zaHo Ha cxeme 25. Kak BUIHO M3 000OMX PUCYHKOB,
3JIEMEHTHI CTOJIOLIOB pacieyarbiBaloTCs 10 TOPU3OHTAIH,
OT 0OJIbLLIETO HOMEPA K MeHbLIeMY (OTCIona — BHEUIHMMA
LMK, cTpoka 110), a CTpoK — 110 BEpTUKAJIM, B IIOPsIIKE
HapacTaHMsl HOMepa CTPOKU (BHYTPEHHHMA LIMKJ, CTPO-
Ka 120).

10N =7

20 DIM AR(N, N)

30 beg = 1: fin = N: d = 1: el = 1
40 FORJ = 1 TO N

50 FOR I = beg TO fin STEP 4
60 AR(I, J) = el

70 el = el + 1

80 NEXT I

90 SWAP beg, fin: 4 = -4
100 NEXT J

110 FOR J = N TO 1 STEP -1
120 FOR I 1 TON

130 PRINT AR(I, J):

140 NEXT I

150 PRINT
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160 NEXT J
170 END

3adaua 3.60.

B onHoMepHbIit MaccuB pasmepa N (N 3aj1aHo: He Me-
Hee 8 1 He 6osiee 20) BBeCTH HaTypaibHbIe ynucaa. Co3nath
HOBBIIf MACCHUB, B KOTOPBIM TOMECTUTD TOJIBKO TE 3JIEMEH-
ThI ICXOXHOTO MacCUBa, KOTOPBIC UMEIOT C TIPEABUTYILINM
3JIEMEHTOM OGLIUI JAeauTeNb, OTJUYHBIN oT 1. Pacrnieya-
TaTh PE3YTbTUPYIOIIHNIA MACCUB; €CJIM HCKOMBIX 3JIEMEHTOB
HET, BHIBECTH COOTBETCTBYIOILIEE COOOLIEHHE.

Pewenue.

KonuuecTBo 371eMEHTOB BBOIMM C KJIaBHAaTypPhl € IIPO-
Bepkoii (ctpoxku 10—20).

IIpyu oOBSIBICHUU KOJNMYECTBA IJEMEHTOB PE3YJIbTH-
PYIOLIEro MaccuBa MCXOIMM M3 TOTO, UYTO B HETO BOMAYT
BCE 3JIEMEHTHI MICXOIHOT0, 32 UCKITIOUEHHEM T1epBOro (CM.
Hxe). Jis oopMuUpoBaHUsI MacCUBa-pe3ybTaTa IoTpe-
OyeTcst He3aBUCUMBIN CUYETYMK, OOHYIUM €r0 nepes Haya-
JioM paboTsl (cTpoka 40).

Artanel penieHus: 1. BBoa B MaccuB ¢ Ki1aBHaTyphl Ha-
TYpPaJIbHBIX UHCEJ C MPOBEPKO (HAalIOMHUM, YTO HaTy-
paJibHBIE YMCNa — 3TO Heible yucna o6oapire 0). 2. AHa-
JIN3 3JIEMEHTOB MCXOIHOTO MaccuBa ¢ (hOpMUpPOBaHHEM
MaccuBa-pe3yibTaTa. 3. BelBog pesysbTara.

Ha niepBoMm 3Tane npon3BOAMTCS MOCAEHOBATEAbLHBIN
BBOJ 3jeMeHTOB B LuKiIe FOR. B aHajoruyHoM LuKIie
UOeT TocHenoBaTeIbHasi 00paboTKa BBEACHHBIX 2JIEMEH-
TOB (3Tam 2), 3HaYUT 0b6a 3Tana MOXHO OObCAUHUTH B
o6mwuit nukia. Ho ectb oHa TOHKOCTh: Ha IIEPBOM 3Ta-
Ii€ MPOXOAUM BCe YMCJia OT MEPBOro A0 MOCAEAHETO, a BO
BTOPOM — HauMHasi CO BTOPOTro (IIepBOe YKCJIO Ipeablay-
1IEro He MMeeT, IT03TOMY M3 pacCMOTPEHMS BBINANACT).
YyrteMm 3T0 00CTOSTENBCTBO: BBEAS MepBOe YUCIO (i=1),
MHHYS 00paBOTKy, MEPEXOIUM K BBOLY OYEPETHOTO YUCIIA
(crpoka 90).
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AHau3 NpoU3BOAMM BO BHYTPEHHEM LUKJIE: HAUMHas
CO BTOPOIO 2JIEMEHTA, UIlleM OOLIMI AeNUTENb JIA He-
rO ¥ pebIIyILIero sjeMeHTa. JdenuTeNu 3aaaeT napamerp
BHYTpeHHero Hukia. [IocKoyibKy eauTesb JOKeH ObITh
OTJINYEH OT 1, BHYyTpEeHHHMH LIMKJI HaunHaeM ¢ j=2. [Ipe-
JEJIbHOE 3HAYEHME ACNUTENS — TeKYIIM 3JIeMEHT Mac-
cUBa: B€Ib ONUH M3 2JIEMEHTOB MOXET 0Ka3aThCs €IUH-
CTBEHHBIM JIEJIUTEJIEM APYIOro, Hafnpumep, 25 1 5 (o6t
JICIUTENb 5).

JIBa aneMeHTa MMEIOT OOLIMIA ASTUTENb X, €CIIU OCTa-
TOK OT I€JICHUS KaXXI0r'0 U3 HUX Ha X paBeH Hymo. B atom
cIyyae Ha €IMHUILLY YBEJINYMBAEM CUETUUK 3JIEMEHTOB B
pe3yJbTUpYIOLeM MaccuBe (k=k+1) U k-My JIEMEHTY pe-
3yJIbTUPYIOILLIETO MaccyBa NMPUCBaUBaeM 3HAUYCHHE TEKY-
LLETO 3JIEMEHTa UCXOAHOro MaccuBa (B (k) =A(i)), mo-
CJie Yyero 3aKaHYMBaeM LIMKJI ITIOMCKa IeJuTeNnel (3=A (1)),
YTOGBI HECKOJIBKO pa3 He 3alucaTh TEKYUIMA 3JIEMEHT B
MacCHB-pe3yJbTaT (HalpuMep, B cilydae, Korma A (i) =6,
aA(i-1)=12), ¥ BBOOUM OYEPEAHOE YHUCIO B MACCUB A.
Bce 310 MOXHO 3amucaTh B onHoM ormepaTtope IF (cTpo-
ka 110): HartoMHuM, 4TO BCcs IF-KOHCTpYKIIMS B paccMa-
TpuBaeMoii BepcuM Basic'a noykHa ObITh pasMellleHa Ha
OIHOM CTPOKE.

BeiBox pesynbpTata MpOU3BOAUTCS B 3aBUCUMOCTH OT
TOI'0, ECThJIM 3JIEMEHTHI BMaCCUBE B — MCITIOJIb3yEM YCJIOB-
HbIif OIIepaTop B COYETAaHUM C ONIEPAaTOPOM YCIIOBHOTO TTe-
pexona (ctpoku 140—180).

10 INPUT "KomM4ecTBO 3NEMEHTOB B MaccuBe ="; N
20 IF N <> FPIX(N) OR N < 8 OR N > 20 THEN 10
30 DIM A(N), B(N-1)

40k = 0

50 FOR1 =1TON

60 PRINT "3BnemeHT E"; i

70 INPUT A(i)

80 IF A(i) <> FIX(A(1)) OR A(i) < 1 THEN 60

90 IF i = 1 THEN 130

100 FOR jJ = 2 TO A(1)

110 IF A(1) MOD j = 0 AND A(i - 1) MOD J = 0 _ 'IepeHoc cCTpoxu”*

*Tak riepeHOCHTh CTPOKH MOXHO JaJ1EKO He BO Bcex Bepcusx Basic'a.
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THEN k = k + 1: B(k) = A(i): J = A(1)

" 120 NEXT jJ

130 NEXT i: PRINT

140 IF k = 0 THEN PRINT "JCKOMHX 3JI€MEeHTOB HeT": GOTO 190
150 PRINT “PesynsTuUpyloupii Maccus: "

160 FOR 1 = 1 TO k

170 PRINT B(i);

180 NEXT 1

190 END

Onpepnenexne pesynbTaTta paboTbl NPorpaMmmbl

3aoaua 3.61.
IpenctaBUTh pe3yabTaT, KOTOPHIi IporpaMma BhIBO-
JUT Ha 3KpaH.

10 N = 4: DIM A(N, N)
20 FOR1i =1 TO N
30 FORj =1 TON

40 IF i + J > N + 1 THEN A(i, j) = N + j ELSE A(i, j) = N - i
50 NEXT j, i

60 FOR 1 = 1 TON \ 2

70 FOR j = 1 TO N

80 SWAP A(i, j), A(N - 1 + 1, j)

90 NEXT j

100 PRINT A(i, N - i + 1);

110 NEXT i

120 FOR 1 = 1 TO N

130 PRINT

140 FOR j = 1 TON - 1

150 SWAP A(i, J), A(N - 3J + 1, N - i + 1)
160 PRINT A(j, 1);

170 NEXT j, 1

180 END

Pewenue.

OTMeTuM, 4TO A (N) — KBaJpaTHasi MaTpulia.

Pa3zo6beM mporpamMmy Ha 3Tarbl, ONpeneaumM, 4YTo B
HUX IIPOUCXOUT (pa3OUBKY CJIeIyeT OCYILECTBIISITh IO LU -
KJIaM) ¥ U300pa3uM pacrioyioXKeHHUe 3JIEMEHTOB B MaTpuUlie
MOCJe KaXI0ro U3 3TalloB.

1. Crpoku 20—50. 3anosHeHe MaTpULBI. 3HAYEHUS
3JIEMEHTOB BBIYMCJISIIOTCS. B 3aBUCUMOCTH OT YCJIOBMSI.

2. Ctpoku 60—110. IIpeobGpa3oBaHue MaTpULIbI U pac-
TeyaTKa HEKOTOPBbIX €€ 3JIEMEHTOB BO BHEIIHEM LMKIJIE.
BHelHui LMKJI OpraHM30BaH I10 CTPOKaM, PUYEM TOJb-
KO 10 cepeauHbl MaTpULBI (0 ee TOPU3OHTAIBHOUN OCH).
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MNocne atana 1| |MNocne arana 2| |lNocne atana 3 Ha akpaHe
313(3|3)/]0|6]|7(8a]|38|8e|83|8(|8 7
212128 ||1r{1]76{8 || 3 |2«x|7|7}|{3 1 2
11117181{2n12{2({8|{312(1]|6||8 2
o161 718([{3(3|3|3({3|2(1(0{(8

Cxema 26. Cxema mampuybl 8 pe3ysbmame npeoopa3oeaHull

Bo BHYTpeHHEM LIMKJIe — IPOXO/I BCEX 3JIEMEHTOB CTPOKU
OT HayaJia 1o KOH1ia. B Tejie BHyTpeHHEro LiMKIa ocylile-
CTBJISIETCSl TIEPECTAHOBKA 3JIEMEHTOB C OJMHAKOBBIM HO-
MepOM CTOJI0LIa (OH 3alaH BO BHEIIIHEM LIMKJIE), HOMepa
CTPOK IIPU 3TOM PACIONOXEHBI 3€PKAJIbHO OTHOCUTEIb-
HO ropu3oHTanbHOM ocu. Ha 0CHOBaHUHM NepeuncaeHHBIX
HaOJIONEHUI IelaeM BBIBOI: Ha 3TOM 3Tarie MPOMCXOOUT
TIOBOPOT MAaTPUIIBI OTHOCUTEIHBHO TOPU3OHTAIBHOM OCH.

PacreuyaTka IponU3BOAUTCS BO BHEIITHEM LIMKJIe, 3HA-
YT pacrieyaTaHo OyJeT ABa 3IeMeHTa: IpU i=1 U i=2. UH-
JEKCHI BBIBOIVIMBIX 3JIEMEHTOB CBUACTEIBCTBYIOT O TOM,
YTO BbIBEAEHBI OYIYyT 2JIEMEHTHI IOOOYHOM IMaroHaJIv, Ha-
YyyHasi ¢ IIpaBoro BepxHero. Ha nepBoit uTepaniuy BHELI-
HEero HuKiIa OyIeT BhIBEIECHO Yucio 8 (0OTMeueHO OYyKBOIt
«a» Ha cxeMe 26), Ha BTopoii — 7 («6» Ha cxeMe 26). Pasne-
JINTEJIb «TOYKa C 3argToii» B cTpoke 100 nokasbpiBaeT, 4yTo
pacrieyaralpTcsi OHM B CTPOKY B YIJIOTHEHHOM ¢opMate
(4yepes nBa nipodena).

3. Crpoku 120—170. IIpeoOpaszoBaHue MaTpULbl U
paciedarKka HEKOTOPBIX €€ 3JIEMEHTOB BO BHYTPEHHEM LI -
Kie. Cpa3y orMeuaeM 114 ceos «mmyctoit» PRINT B cTpoke
130 (rtepBbIit onepaTop B T€JI€ BHEUIHETO 1IMKJIA): 3HAYUT
Kaxaasl rpyrmna 3J€MEHTOB ¢ OJIMHAKOBBIM MHIECKCOM i
OyneT BLIBOAUTHLCS C HOBOM CTPOKH.

BHemHnit 1Mk 3-ro aramna — I10 CTpOKaM, BHYTpEH-
HUIl — 10 cToJIOlIaM. AHaJIU3 3aroJIOBKOB LIMKJIOB U UH-
JIEKChl MEHSIEMbIX MECTaMH 3JIEMEHTOB YKa3bIBalOT Ha TO,
YTO TYT IPOUCXOAUT MOBOPOT MATPULILI OTHOCUTEJILHO I10-
60YyHOI IaroHau.
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Bo BHyTpeHHEM ILIUMKJIE BLIBOASTCS SJIEMEHTHI, UMEIO-
1Me UHIEKCH A(j,1), T. €. IO BepTUKaiu. Y TyT Hyx-
HO OBIT OYEHb BHUMATEJbHBIM: TIPH BBIBOJIE HEOOXOIUMO
CNeIUTH 32 TEM, KaKOe U3 3HaUeHU I Ha JaHHOM 3Tarle pac-
noJiaraeTcs B yKa3aHHOM MO3ULIMHU — «HOBOE», yXe IocJie
NepeCTaHOBKM, WJIH ellle TIpexHee. BhIBonuMEbIe 3j1eMeH-
Tbl OTMEUYEHBI OYKBaMH B IIOCJIEJOBATEALHOCTH IOSIBICHUS
Ha 3KpaHe.

Pa3nenurens «Touka ¢ 3angToi» B crpoke 160 nokassl-
BAa€ET, UTO B Mpeaesax OQHOTO MHIEKCA j 2JIeMEHTHI OyayT
pacrneyaTsIBaThCS B CTPOKY B YIUIOTHEHHOM (hopmate (4e-
pe3 nBa npobena). KoauyecTBoO 371eMEHTOB B CTPOKE Ha
akpaHe (!) cienyeT U3 3aroJJOBKOB LIMKJIOB.

3adana 3.62.
IIpencTaBuTh pe3yabTaT, KOTOPHIiA porpaMMa BBIBO-
JIAT Ha DKpaH.

10 N 4: P =17

20 k 0: S=0

30 DIM A(N, N), B(N * N)
40 FOR x = 1 TO P

SO FORY =X TOP + 1 - x
60 k = k + 1

70 B(k) = 2 *P - x -y
80 S =5+ (y-x-1)

90 NEXT y, x

100 PRINT
110 FOR jJ 1 TO N

120 FOR i = 1 TO N

130 A(di, J) = B(N * (1 - 1) + J)
140 PRINT A(i, 3j);

150 NEXT i

160 PRINT

170 NEXT jJ

180 END

o w

Pewenue.

OTMeTUM, 4TO A (N) — KBajpaTHasi MaTpulia 4 x 4, a
B(N*N) — OXHOMEPHBIl MacCHB U3 16 3JIEeMEHTOB.

Pa3o06beM nporpaMMy Ha 3Tallbl, OMIpeAe]UM HX Ha-
3HaYeHME 1 U300pa3UM PACIOJIOXEHUE JIEMEHTOB B Mac-
CHMBax MocJie KaXaoro 3rafna.
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Ta6auya 16. SHaueHus hapamMempoe U RePeMeHHbIX 8 YUK

k B(k) y-x-1

X(OT.).{.D.O) (oT...n0) B (k) (ot..n,o)y'x_1 (oT...00) Craraemble
1.7 1.7 3y 12...6 | y-2 |-1...5 “15’04’15’2'
21 2...6 |8...12|12-y{10...6 | y-3 |-1...3|-1,0,1,2,3
3 3...5 |13...15|11-y| 8...6 | y-4 |-1...1 -1,0,1
4 4...4 16 |10-y 6 y-5 -1 -1

5/ 5...3 —_ —_ —_ — —_— —_—

6l 6...2 — — _ —_ —_ —

70 7...1 — — — — — —

Tabauya 17. Maccue B(N x N) nocae 2-20 smana

i | 1{2(3]4(5]/6]7({8|9(10{11[12{13[14[15]16
B(i) [12{11[{10{9|8|7]6|10{9(8[7[6[8|7|6]|6

1. Ctpoku 10—30. 3agaHbl UCXOAHBIE 3HAUCHUS TIepe-
MEHHBIX: N — OIpeaensieT YUCIO JIEMEHTOB B MacCUBaX;
S — 3HAUYE€HME, BLIYMCIIIEMOE Ha CIICOYIOIIEM 3Tare; k —
CYETYMK 3JIEMEHTOB ISl GOpMUPOBAHUS MacCuBa B; P —
repeMeHHas1 11 opMHUpPOBaHKsI MacCHBa B.

2. Ctpoku 40—90. 3anosiHeHEe OTHOMEPHOIO MacCH-~
Ba M BBIUKCIIEHME S.

CueTuuK k Kaxablif pa3 yBeJIMYMBacM Ha 1, 3HaAYuT
MUIET TNociefoBaTe/IbHOE 3aloJIHeHHe MaccuBa B. 3Haue-
HME ITapaMeTpa BHYTPEHHero 1ukia (y) 3aBUCUT OT 3Ha-
YeHUsI MapaMeTpa BHEILHETO LKA (x); B Tabaule 16 yka-
3aHbl 1Mana3oHbl UBMEHEHUS v IS KaXIOoro X.

BunHo, yTo npu 3HaueHUSIX x ¢ 5 10 7 ornepaTophl
BHYTPEHHETO LIUKJIa UCIOJIHEHBI He OYIyT, CaenoBaTeIb-
HO, 3allOJIHEHHE M CYMMHPOBaHMUE MPOUCXOIAIT B 4 cTa-
Iy, JUist Kaxnoi cranuu onpeaeauM GopMyisl pacyera
3JIEMEHTa MacCHBa U OYEPEIHOTO CJIaraeMoro (CM. CTo16-
LBl «B(k)» U «y-x-1» TaOauubl 16), a Ha UX OCHOBE —
Jnara3oHbl 3HAYE€HW U caMu 3HayeHusl. [Toayuyum 3Have-
HME IIEPEMEHHOM S, CJIOXMB ciaraeMele (S=18). 3HaueHus
3JIEMEHTOB MaccuBa 3aHECEHBI B TabauIy 17.
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Matpuua A(N, N) Ha akpaHe
nocne 3-ro arana 18
12a | 86 | 9B | 8T 12 8 9 8
Ifon| 7¢ [8x | 73 11 7 8 7
I0n| 6k | 7n [ 6M 10 6 7 6
9u [ 100 | 6m | 6p 9 10 6 6

Cxema 27. Cxema Mampuibl U 8biee0eHHble 3HAYEHUS

3. Crpoka 100. Pacnieuatka cymmsnl. [locne BbiBona
3HAUCHHUS Ha 9KpaH MPOU30HIET ePeEXO Ha ClleIyIOIIyIO
CTPOKY: 3aBepllialolInit CHMBOJI — MTpOGeII.

4. Ctpoku 110—170. 3anosHeHUe MaTpULIbl U pacine-
yaTKa BCeX €€ 3JIEMEHTOB (CM. cxeMy 27).

MaccuB A 3anojiHsIeTCs 3JleMeHTaMu MaccuBa B. I1o-
CJIeOBATEJIbHOCTD 3JIEMEHTOB MaCCUBa B — OT MEHBILIETO
HHAEKca K OoybLIEMY, IO IOPSAKY, KaK BUIHO U3 ¢Gop-
MYJIBI IJIS pacyeTa MHAEKCA: 110 TAKOU cXeMe IMPOU3BOIUT-
cs mpeoOpa3oBaHNe OJHOMEPHOTO MAaCCHUBA B IBYMEPHBIH.
BHemHuit 1K — 1o cToa0LaM, 3HaYUT yKa3aHHbIi 1o~
PSLIOK MOJTYYMM MIPU YTEHMU MaccuBa 110 BepTUKaIu. Me-
Xy TeM (paKkTUUYECKOoe 3aroTHeHue (10C/Ie10BaTeIbHOCTD
yKazaHa Ha cxeMe 27 6yKBaMM) U paciieyaTtka IIpOUCXOHsT
10 TOPU3OHTAIM, KaK BUIHO U3 COOTHOLICHMSI UHICKCOB
Y [apaMeTpoB LUKJIA.

Pazgenutendb «rouyka c 3ansToi» B crpoke 140 roka-
3bIBA€T, YTO B IpeliesiaXx OMHOTO UHAEKCA j 3JIEMEHTHI Oy-
QYT pacreyaTblBaTbCsl B CTPOKY B YIUIOTHEHHOM ¢opMare
(uepes nBa npo6ena). «Ilycroit» PRINT B cTpoke 160 (110-
CJIEIHUI orepaTop B Tejie BHEIIHEro IMKJIa) — IepeBoj
Ha HOBYIO CTPOKY 3KpaHa IocJje pacrneyarku ouyepeaHoin
CTPOKY MaTpPULIbL.
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Ucnonb3oBaHue AaHHbIX
CUMBOJNILHOIO TUNa

MpepBapurenbHbie 3ameyaHnsa

B peaibHbiX (HedOpMaIM30BaHHBIX) 3aJadyax 4acTo
BCTpeYaloTcsl 00bEKThI CUMBOJIBHOIO TUIIA: Ha3BaHUSI rO-
POIOB U MpPenNpUsTHiA, HAUMEHOBaHUS MIPOMYKIIMHU, (a-
MMWIMHU YYEHUKOB U T.II. CUMBOJIbHAsI KOHCTaHTa Tpel-
cTaBJIsIeT CO0O0M 1LIEMOYKY JONYCTUMBIX CHMBOJIOB SI3bIKA,
3aKJIIOUEHHYIO B KaBbIYKU. HarpuMep, B ee cocTaB MOIyT
BXOJIUTH OYKBBI JJATUHCKOro ajdaBuTa, KUPWUIMLA, 1IH-
¢bpbl, BCEBO3MOXHBIE 3HAKU, CKOOKH, IIpobe U Ip.

HanomuumMm, 4ro npu naeHTU(DUKAINY TAKUX O0BEK-
TOB UX THIT YKa3bIBA€TCS C IIOMOIIBIO CIIENNAIBHOIO KO-
HEYHOro CUMBOJIa — 3HaKa iojutapa ($). Hanmpumep, nneH-
TH(hUKaTOPBHI 00BEKTOB CUMBOJIBHOIO TUNA: FI0S, NAZVS,
STS UT.A.

CuUMBOJIbHBIE JaHHBIC, KaK 1M JaHHBIE JPYTMX TUIIOB,
MOXHO OOBETUHSITH B MACCUBBI, HAIIPUMep:

20 DIM F$(20) ' F$ - MaccuB daMumuit abUTYPUEHTOB
30 DIM PROD$(K) ' PROD$ - MaccuB HAa3BaHMA OpORYKIOUM

CUMBOJIBHBIE JaHHBIE, TOTOOHO MPOYUM, MOXHO BBO-
JIUTb C KJIABUATYPhI U BBIBOAUTH HA 9KPaH, UCITONb3YSI Ofle-
patopsl INPUT u PRINT:

50 FOR I =1 TO 20

60 PRINT "Homep B cmucke:"; I,
70 INPUT "dammmsa abuTypMeHTa: "; FAMS (I)
80 NEXT I

H[)I/I BBIBOIC Ha 3KpaH CUMBOJIbBHbIC HaHHBIC paclic-
yaTbIBalOTCS 6€3 KaBblueK. B Tekcte ImporpaMMbl KaBbIY-
KU UTSI CUMBOJIBHBIX KOHCTAHT 00513aTeJIbHbI, €CJIH TOJIBKO
OHH HE€ HaXOIsATCs B CITUCKE OoTi€paTopa OonpeaciCHUsS KOH-
CTaHT.
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B Basic'e noa Kaxnwiii cuMBOJ Bbloensiercs: 1 Gaiit
(8 out) mamaru. Ucxonsa us aroro, GopMUpyOTCA KOJAO-
BhI€ TaOJIMIIBI, comepXalue 256 CMMBOJIOB*. B 3aBucuMO-
CTH OT HalIMCHAJIBHOTO ajipaBUTA TAOIUIIBI pa3INyaloTCs,
onHako rnepBeie 128 cuMBoJioB (¢ 0 mo 127) Be3ne onuHa-
KoBbI: ¢ 0 110 31 — ympaBisiiole CUMBOJIbI, 32 — MpoGe,
Janee — 3Haku, 48—57 — nupw ot 0 o 9, 65-90 — 3a-
rJ1aBHbIE OYKBbI JAaTUHCKOTO ajipaBUTa, 97—122 — Masnbie
OyKBBI JIATUHCKOTO aiaBuTa. B mpoMexyTKax — 3HaKH.

CpencrBa pa6o1'b| C LAHHbIMUX CMMBOJIBHOIO TUNAa

Onepauun, no3poJswomue o0padaTLIBaThb CTPOKH.
CHMBOJIbHBIE TaHHBIE MOXHO CPaBHUBATh APYT C APYTOM.
J71s1 3TOro MCNONB3YIOT T€ XK€ ONepaluy CPaBHEHUS, YTO
U NIpy paboTe ¢ JaHHBIMU apudMeTHueckoro Tuna. Cpas-
HEHUE BBITTOTHSIETCSI IOCUMBOJIBHO (ITOOAMTHO) clieBa Ha-
npaBo. MakTHYECKH, CPaBHUBAIOTCSI KOIIbI, COOTBETCTBY-
lome cuMBoJiaM. Ilpy cpaBHEHMU CTPOK pa3HOM JIMHEL
HEeIOCTalole CUMBOJIBI B KOHIIE 60Jiee KOPOTKOTO oIle-
paHja cyuTaloTcs nmpobenaMu. Hanpumep:

20 IF "a" > "b" THEN PRINT "a>b "; ELSE PRINT "a<=b ";

30 IF "aa" > "b" THEN PRINT "aa>b "; ELSE PRINT “"aa<=b ";
40 IF "ba" > "b" THEN PRINT "ba>b "; ELSE PRINT "ba<=b ";
50 IF "aa" > “"a" THEN PRINT "aa>a "; ELSE PRINT "aa<=a ";

'~ Ha skpaHKe npu 2TOM NOIy4YHM:
a<=b aa<=b ba>b aa>a

Jns1 06paboTKY CUMBOJIBHBIX JAHHBIX MOKHO UCIIOJIb-
30BaTh OIlepalMIo CLEIVIEHMS ONepaHIOB — KOHKaTeHa-
1yio (3HaK orepainuu — CUMBOJ «+»). Hanpumep:

10 PRINT "Bugeo" + "Kamepa" 'Ha 3KpaHe: Bugeoxamepa .
20 PRINT "1" + "2" 4 "3» 'Ha B3KpaHe: 123
30 PRINT " 1" + ™ 2" 4 " 3" 'Ha ®KpaHe: 123

* B xooBo# TabniIe KaxXaoMy 13 CUMBOJIOB TPUBOAUTCS B COOTBET-
CTBHE HEKOTOPOE YMCIIO. DTH YUCNIa HAa3bIBAIOTCSl KOTaMU.
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Berpoennble pYHKHMH s padoThl ¢ CHUMBOJbHBIMH
crpokamu. [Inss oO6pabOTKM CHUMBOJIBHBIX JaHHBIX MOX-
HO HCIIOJIb30BaTh CIlelIMaTbHbIE BCTPOEHHBIE (PYHKIIUU.
HanoMHuM, uto Bcsikast (pyHKIMST BO3BpallaeT pe3yibTaT
BIIOJIHE OIpEJeIeHHOro TUMa; eciu (GyHKLUSI UMEET ap-
TYMEHTBI, TO 3TH apTyMEHTBI TOXE JOJIKHBI OBITh BIIOJIHE
onpeaeieHHoro tuma. CUMBOJI «$» 10Cie UMEHHU (DYHK-
UMY O3HAuYaeT, YTO OHAa BO3BpaliaeT 3HAaYeHUE CUMBOJIb-
HOTO THUIIa, UHaYe — apuPMETUYECKOro TUIIA.

B Basic'e nMeeTcst 3HaUUTEIbHOE KOJIUYECTBO (PYHK-
UM st 00paboTKY CUMBOJIBHBIX TaHHBIX. Hanbonee ymo-
TpeOGuMBIe IIpUBeAcHBI B Ta0M1Ie 18.

Kpome Toro, npu padore ¢ CUMBOJBbHBIMU JaHHBIMU
BCEra MOXHO IpeoOpa3oBaTh CTPOKY B OMHOMEPHBIA Mac-
CHB OTIEJbHBIX CUMBOJIOB, «paCICIIUB» €€ IIPpU ITOMOLIH
¢yHkuuu MIDS$. PaboTa ¢ TaKMM MacCHMBOM MPAKTUYECKHI
HUYEM He OYAET OTJIMYATHCS OT pabOTHI C OOBIYHBIM (UM~
CJIOBBIM) MaccuBOM (cM. pasnes «Maccussbl»). [Tocne 3a-
BepILICHUS pabOThl CUMBOJIBI CJIEAYET CJIMTh B CTPOKY IIpU
TOMOILIM OIlepaIluy CUETUICHUS.

Tunosbie 3anaun
Ha 06paboOTKy CUMBONbHbIX AaHHbIX

3amaum, cBsi3aHHBIE C 0OPaGOTKOII CUMBOJILHBIX JaH -
HBIX, HE CJIMIIKOM pa3HooOpa3Hbl. Kak IpaBujo, OHU
TpeOyIOT NMpoBeACHMSI aHaNIu3a U (UIK) IpeoGpa3soBaHUsI
crpok. MHorna 6eiBacT HeoOXonuMo chopMupoOBaTh Mac-
CHUB U3 CJIOB (JIeKCeM) CTpOKHU. PelreHue momasisiiole-
ro GOJIBIIIMHCTBA 3a[lay TpeOyeT BIadeHUSsI BCTPOCHHBIMU
GYyHKUUSIMM: 6e3 HUX He OOOUTUCH JIaXe B cliyyae Ipe-
00pa30BaHUsI CTPOKU B MAaCCHB.
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Tabauya 18. Pynkyuu 0as pabomsl ¢ OAHHBIMU CUMBOALHO20 MUNA

DyHKIMI BrinosnHsieMble neicTBUs KoMMeHTHpOBaHHBII ITpUMeEp
1 2 3
LEN(x$) OnpenensieT UIMHY YKa3aHHOM CMM- | 10 FIO$ = "leTpoB-Bonoxuu"
BOJIbHOM mnepeMeHHOi B Oaiitax (KO- | 20 L = LEN(FIO$)
JINYECTBO CUMBOJIOB). Haet pesynprar: L= 13.

LEFTS$(x$,k) «Bripe3aeT» u3 mepeMeHHOM X$ ciieBa | 10 FIO$ = "IeTpoB-BomxuH"
K CUMBOJIOB. «Bbipe3aHHbBIe» CUMBO- | 20 T$ = LEFTS (FIOS, 4)
JIBI MOXHO TIPHCBOUTH Jpyroii nepe- | daet peaynsrar: TS = "[letp”

MEHHOIA. (FIO$ — ocraetcs 6e3 U3MEHEHMIA)
RIGHTS$(x$,k) | AHanoruuHo npeablayuiei GyHKUMM, | 10 FIO$ = "IleTpos-BooxuH"
TOJIBKO CIIpaBa. 20 P$ = RIGHTS(FIOS, 6)

Haet pesyneTaT: P$ = "Bogkuu"
(FIO$ — ocraetcs 6e3 U3MEHEHUIT)

MIDS$(x$,pos,k) | «Bbipe3aeT» k cuMBOJIOB U3 mepe- | 10 FIO$ = "lleTpoB-Bookux"
MEHHO X$ HauuHas ¢ MO3MLIUY pos, | 20 S$ = MIDS (FIOS, 4, 3)

BKJTIIOUUTEBHO. Haet pesynbrat: S$ = "po”
(FIOS$ — ocraetca 6e3 U3MEHEHUI)
VAL(x$) IIpeobpasyeT yka3aHHYI0 CUMBOJIb- | 20 P$S = "-243.65"

HYI0 TlepeMeHHYI0 X$ B JecATHY- | 30 Y = VAL(P$)
Hoe yucio. CUMBoJIbHAs ITepeMeHHast | 40 PRINT Y + 100
JOJXHA MMETh MpaBWIbHOe mipeacTa- | Ha skpane: -143.65
BJICHUE JeCATUYHOTO YKCIIA.




TIpodonxcernue mabauybt 18

DyHKLMA BrinosHsieMble IeACTBUS KoMMeHTHpPOBaHHEIH ITpUMep
1 2 3

STR$(y) IIpeoGpasyeT 4HCIIO y B CTPOKY CMM- | 20 a = 123.45
BosioB. C ydetom 3Haka. Ecau yncno | 30 b = -678
TOJIOXUTEJBHOE, BMECTO 3HAKa CTa- | 40 c$ = STRS(b) + STRS(a)
BUTCS TIPOGEIT. Pesynpbrar: c$ = "-678 123.45"

CHRS$(nomer) Pe3ynbTaT — CMMBOJI, COOTBETCTBYIO- | 20 FOR I = 128 TO 159
U yKazaHHOMY HOMepY B Tabiuue | 30 PRINT CHR$(I): NEXT I
(cTiicke) CUMBOJIOB. DTO BEIBOJ, 3aTJIaBHBIX PYCCKUX GYKB IO
~andasury

ASC(x$) OmnpelenseT YUCIOBOM KOJ IEpBOro | 20 PRINT ASC("123"

CUMBOJIa B CTpOKe X$. 30 PRINT ASC(" 1a2m")
40 PRINT ASC("ABC");
Ha skpane: 49 32 65
INSTR(n,x$,y$) | HauyuHast ¢ mosuuuy n onpemenisieT | 20 x$="kykypys3a": y$="ky"

MO3ULIMIO [IEpBOIO MOSBIEHHMA TOf- | 30 PRINT INSTR(1, x$, y$):
crpoky y$ B ctpoke x$. Ecnu He Ha- | 40 PRINT INSTR(2, x$, v$):
XOAMT, TO pe3yabrar 0. Ha skpane: 1 3

HEXS$(y) IpeobpasyeT YKCIO ¥ B CTPOKY 16- | 20 y=255

OCTS$(y) PHUHBIX (8-pHuHBIX) 1idp. He B yu- | 30 PRINT HEXS (y);
cio!ll 40 PRINT HEX$ (16)+ HEX$ (10);

Ha skpane: FF 10A




AHann3 CUMBOJIbHBIX CTPOK

3adaua 3.63. Ckeavko ca06 codepycam He Goaee mpex
byxe «7»?

JlaHa CHMBOJIbHAsI CTpOKa JUIMHOM 10 254 cuMBOJ10B. B
KauyecTBe pasiecauTesIed CJI0B B MPEMAJIOXKEHUN UCTIONb3Y-
10Tcs npo6esl. BeIBECTH Ha 9KpaH cOOOUIEHUE: CKOJBKO
CJIOB B 3TOM IpeUIOKEHUH ColepKaT He 6oJiee 3 OyKB «z».

Pewenue.

IIpocMOTp CTpOKM OCYHIECTBUM B UK€ C U3-
BECTHBIM YHUCJOM TOBTOPEHMI: KOJMYECTBO CHUMBOJIOB
omnpenesisieM npu noMouiu ¢yHkuuu LEN. ITepea BxonomM
B LMKJI OOHYIMM JB€ INEpeMEeHHble® k — KOJIMYECTBO
CJIOB NpPELIOXEHHsI, COIepPXallUX He GoJyiee 3 OYKB «Z»,
U kolz — KOJHMYECTBO OYKB «Z» B TEKYIIEM CJIOBE.
Hpu nomom ¢QyHKIUMM MIDS OyldeM B HUKIE O
OJHOMY BBIACHSATH CUMBOJIBI CTPOKM U aHaJIU3UPOBATh
ux. IIpu aToM npoGen siBjsieTCsl IPU3HAKOM OKOHYaHMsI
TEKYHIETo cJioBa (YTOOBI HE MPONAO MOCHEHHEE CI0BO,
HaJo 100aBUTb K BBEACHHON CTPOKE HOMOJHHUTEIbHBIA
npoden — crpoka 20). Iloka He mouum no mpobeia,
CYUTaeM B TEKYIIEM CJOBE Bce OOHApyXXEHHBIE B HEM
CUMBOJIBI «Z». BcTpeTuB mpoGes, MOABOAMM WTOI IO
TEKyLIeMY CJIOBY: MPOBEpsieM, OTBEYaeT JIM KOJMYECTBO
yKa3aHHBIX CMMBOJIOB INOCTaBjieHHOMY ycioBuio. Eciam
Ja, yBeauuyuBaeM Ha 1 uroroBbifi cueTuuk (k). Ilepen
IIepexXooM K CJIEAYIOLIEMY CJIOBY HYXHO NPUTOTOBUTH
CYETYMK OYKB «Z» — OOHYJIUTH €ro; ClIeJlaTb 3TO HAlo
JO BBIXOJAa M3 LMKIa. BbIBoj pe3ysibrara IPOM3BOAMM
IIOCJI€ TOro KakK BBIIIUIM M3 LMKJIa, IPOCMOTPEB BCE CJIOBA
CTPOKH.

10 INPUT "CTpoka ="; x$

20 x$ = x$ + " "

30 kolz = 0: k = 0

40 FOR .1 = 1 TO LEN(x$)

50 c$ = MIDS$(x$, i, 1)

60 IF c$ = "z" THEN kolz = kolz + 1
80 IF c$ <> " " THEN 110

90 IF kolz <= 3 THEN k = k + 1
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100 kolz = 0

110 NEXT i

120 PRINT "He MeHee 3 'z' uMmeeTcs B"; k; "cmoBax"
130 END

3aodaua 3.64. Crxoavko yughp 6 cmpoke?

[ana ctpoka jummHoit 1o 254 cumBojioB. [TocuuTtars,
CKOJIBKO B CTPOKE LIUDpP.

Pewenue.

BrwieHeHre CUMBOJIOB U3 CTPOKHM U OTIPENIENICHUE UX
KOJIMYECTBA OCYIIECTBIISIETCS TaK Xe, Kak B 3ajaye 3.63.

Merton peleHUs MOCTaBJIEHHOM 3ajlayd OCHOBaH Ha
BO3MOXHOCTH CPAaBHEHUS CTPOK M TOM COOOPaXXEHUH, UTO
B KOJIOBO# TaGJIMIIe CUMBOJIBI «POACTBEHHOIO» TUIIA CJie-
JIYIOT OIMH 32 APYTUM. DTOT IIpUEM YIOOHO KCIIOJIb30BATh
B TeX CJydYasiX, KOria HaJlo IpOBEpUTh CUMBOJI Ha MpU-
HaJJIEXHOCTb JIUOO HETPUHAIEXHOCTh HEKOTOPOM IpyIT-
Ti€ CUMBOJIOB.

AHaJIOTMYHO MOXHO OIpPEeAEeTUTh KOJIUYECTBO CUMBO-
JIOB, HE SIBJISTIOLUXCS LU(PpaMU, TEX WIN UHBIX OYKB U T. I1.

10 INPUT "CTpora ="; x$

20 kol = 0

30 FOR i = 1 TO LEN(x$)

40 c$ = MIDS$(x$, i, 1)

50 IF c¢$ >= "0" AND c$ <= "9" THEN kol = kol + 1
60 NEXT i

70 PRINT “KommuecTBO ImMdp B cTpore ="; kol

80 END

3adaua 3.65. Buiuucaums cpednee apugpmemuueckoe
uughp cmpoxu.

Hana ctpoka miuHoi 10 254 cumBosioB. [Toacuurtate
cpenHee apuMeTHYECKOoe BXOISIINX B Hero uudgp.

Pewenue.

B ocHOBY pellieHUSs TOJOXEHBI IIPUEMbI, OTTUCAHHBIE
B 3agaye 3.64. IIpokoMMeHTHpYyeM OCOOEHHOCTH JaHHOM
3aJa4u.

240



ITocne Toro kak Mbl yoeIUIIUCH, YTO CUMBOJI — LUbpa
(nmpoBepka ycoBus B cTpoke 5S0), MOXHO BOCITOJIb30BaTh-
csl pyHkumein VAL, koTopast BO3BpalllaeT AeCATUUHOE YK -
CJI0, COOTBETCTBYIOLEE YKA3aHHOI B KAUECTBE apryMeHTa
CTPOKE, & UMEHHO — HallleMy CUMBOJTY. OTO IeCITUYHOE
YKCJIO CKJIAAbIBAEM C TEKYILIMM 3HaYeHUEM CyMMBI M Ha |
YBEJIMYMBAEM KOJIMYECTBO.

ITpocMoOTpeB B LIMKJIE BCE CUMBOJIBI CTPOKHU, MeEpei-
neM K BbIBOAy pe3yinbTarta. [lepen BeIUUCIEHUEM CpefHe-
ro apuMeTNYECKOro Halo IPOBEPUTDH, ObLTH JIU B CTPOKE
unppsl. Eciu He 6bUI0, TO CpeAHee ONpeaeInTb Hellb3s,
YTO HEOOXOAMMO YU€CTh P BBIBOJE.

10 INPUT "CTpoka ="; x$

20 k = 0: sum = 0 .

30 FOR i = 1 TO LEN(x$)

40 c$ = MIDS§(x$, i, 1)

50 IF c$ >= "0" AND c$ <= "9" THEN k = k + 1: sum = sum + VAL(c$)
60 NEXT i

70 IF k = 0 THEN PRINT "Indp mer" ELSE PRINT "sred="; sum / k

80 END ' . .

3adaua 3.66. Iouck 00unHaKo8blx cuM60408 6 CMPOKe.

OnpeaenuTtb, €CTh JIU B 3aJaHHOM CTPOKE OAUHAKOBBIE
cuMBoJibl. 1o pesynbTaTaM MpOBEPKU BHIBECTH HA 3KpaH
COOOILIEHHE.

Pewenue.

Kaxapiit CUMBOJI clleoyeT CpaBHUTb CO BCEMU Ipe-
JBIOYLLIUMU: VIS 9TOr0 MCHOJb3yeM BIOXEHHBIE LMKIIbI
FOR — Bo BHellIHEM ITOCIEA0BATEIbHO BBIACIISIEM CHMBO-
JIbl CTPOKH, BO BHYTPEHHEM MepedupaeM BCeX ero mnpe-
HIECTBEHHUKOB U CpaBHUBaeM. Eciin 00HapyXuiIoch 3Ha-
YeHHUe, KOTOpOe YXe GbUIO, U3MEHSIEM 3HAUCHHUE (hiiaxKa
FLAG U 3aKpbIBaeM LIMKJIbI.

BHemHuMi HKKJI orpaHUYMBaeM MPEANoCAeAHUM CHM-
BOJIOM. DTO MPHUHUMIHATBHO BAXHO, ITOCKOJIBKY ITpH I=L
TMpou30ILIeN ObI BLIXOJ 32 MTPeae/ibl CTPOKU BO BHYTPEHHEM
LHUKIIE.
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BriBOa pesynbraTa MpoM3BOJUM B 3aBHCHMOCTU OT
3HaueHUs (haxka.

10 INPUT "CTpora cuMBonoB ="; F$

20 L = LEN(F$): FLAG = 0 'FLAG = 0 - HeT ONMHAKOBLX CMUMBOJIOB
30 FORI =1T0L -1

40 S1$ = MID$(F$, I, 1)

S0 FORJ =I + 1 TOL

60 S2$ = MID$(F$, J, 1)

70 IF S1$ = S2$ THEN PLAG = 1: J =L + 1: I = L

80 NEXT J, I

90 PRINT "OmMHAKOBHE CUMBONIH ";

100 IF FLAG = 0 THEN PRINT "oTrcyTcTBywT." ELSE PRINT "ecTh."
110 END

3adana 3.67. Cocmasaenue nepeuHs UMENUUXCA 6
CMpPoOKe 2AACHbIX.

CocTaBUTh NEPEUYEHD BCEX INIACHBIX JJATUHCKUX OYKB,
MMEIOLIUXCS B CTPOKE, TOCUUTATh, CKOJIBKO pa3 KaxKaast U3
HUX BCTpEYaeTCH.

Pewerue.

3agayy MOXHO pELINTb HECKOJbKMMM CIIOCOOaMU.
PaccMOTpHUM OMH U3 HUX.

OnpenenuM CUMBOJIBHYIO IEPEMEHHYIO glas$, IpH-
CBOUB €li 3HaYeHHE CTPOKH, IIPEICTABISIONIEH coboii ne-
peuyeHb JIATUHCKUX IJIaCHBIX OYKB. BBeneM ¢ KiaBuaTyphl
HCXOIHYIO CTPOKY. ClieayeT TakxKe IpeayCMOTPETh CUTya-
LIMI0, KOI'JIa B CTPOKE IVIACHBIX HE OKaXETCSI BOBCE: B 3TOM
cJiyyae Hy>KHO BbIIaTh COOTBETCTBYIOIIIee cooOHIeHue. s
KOHTPOJIsE HATUYMS IJIaCHbIX BBeneM (hJlaXkOK, KOTOPbIit
OOHYJIMM nepen HayaJoM paboThl.

PeimeHune nocrpoeHo Ha CpaBHEHUH KaXXIOT0O U3 CUM-
BOJIOB CTPOKM IJIaCHBIX OYKB C CHMBOJaMM HMCXOIHOM
CTPOKU (CHUMBOJIBI OyIEM BBIICJISITh U3 CTPOK IIPHU IIOMO-
1y pynknun MIDS$). IToTpe6yioTcs BloXeHHbIE LIMKITHI.
Bo BHeurHeM GyneM nepebupaTh IJacHbIE, BHIIEAS UX U3
CTPOKU glas$, U OOHYJSITb KOJUYECTBO JAHHOM OYKBBI
B aHAIU3UPYEMOI1 OCIEAOBATEILHOCTA CUMBOJIOB (CTPO-
Ka 50). 3areM NPOou3BOAUTCS ITOICYET, CKOJILKO pa3 BCTpe-
TUJACch AaHHas r1acHas. g 3Toro HyXeH BHYTpeHHMH
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HVKJI, B KOTOPOM OCYLIECTBJISIETCS MPOXOJ MO CTPOKE U
CpaBHEHHME, [10 UTOTaM KOTOPOTO HapalllnBaeTCs (MK HET)
Ha 1 3HaueHue KonuuecTBa (cTpoka 90). [IpocMoTpeB Beio
AHATM3NPYEMYIO CTPOKY, MPOBEpPSIEM 3HAYEHUE KOJIMYE-
ctBa. Ecay OHO OTVIMYHO OT HYJISI, paclieyaTbiBaeM IJiac-
HYI0 OYKBY ¥ €€ KOJTMYECTBO, a TAKXKe IpucBauBaeM hiiax-
Ky 3HQYeHMeE 1: riaacHsble B CTPOKE ecTh ((haKoK HpUMET
9TO 3HAYEHHE IIPU IMEePBO Xe rlacHOU ¢ k>0 U Oonbliie
MeHSAThCS He OyneT). Ha atoM paboTa ¢ Texyueit rnacHoi
3aKaHYMBAETCs, OCYLUECTRASAECTCS MIEPEXOA K CAeAyIOUIeH.
[IpocMoTpeB BCe TIJIacHBbIE, TIPOBEpPSiIEM 3IHAYCHUE
¢naxka. Eciau oH coxpaHun ctaptoBoe 3HaueHue (0),
IJTACHBIX B CTPOKE HET, O YEM M BbIIaeM COOOILCHHUE.

10 glas$ = "AaEeIiCoUuYy" 'CTDPORA JIATMHCKMX IIaCHIX
20 £ =0

30 INPUT “CtTpoka ="; x$

40 FOR £ = 1 TO LEN(glas$§)

50 k = 0

60 t§ = MIDS$(glas$, 1, 1)

70 FOR J = 1 TO LEN(x$)

86 c$ = MIDS$(x$, J, 1)

90 IP t$ = ¢$ THEN k = k + 1

100 NEXT j

110 IF k > O THEN £ = 1: PRINT t$, k
120 NEXT 1

130 IF £ =

140 END

0 THEN PRINT "JlaT. rnacHie B CTPOK2 OTCYTCTBYWT.*

3aMmeuauue. Ecny6s1 TpeGoOBanioCh NOACYMUTATD, CKOJIb-
KO pa3 BCTPEYAETCS B CTPOKE KaXjaasi M3 IJacHbIX OyKB,
3a/a4ya Oblj1a ObI NIPOILE: He HYXHO ObLUIO OBl NPOBOIUTH
HpPOBEPKY HAa HATUYUE.

38)13'“! HA N3MEHEHUE CTPOK (";ameua, yaajehne, BCrag-
KA CUMBOJIOB ¥ iekceM). EciM He ripeofpa3oBbiBaTh CTPOKY
B MacCHB CUMBOJIOB, a TOTOM OOPaTHO, TO NIOObIE K3MEHE -
HUS NPOLUE BCEro NPOUBOIUTH HE B HCXOMHO CTPOKE, a
CO3JaTh JIONOJTHUTEIbHYK IICPEMCHHYIO CHMBOJIBHOIO TH -
na, Ky/a ¥ 3aHOCHTb HYXXHHIC CUMBOJIBI {Pe3yibTaTbl NPe-
obpazoBaHuif). D1y nepeMeHHYIO Hepel Ha4aneM padboThl
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clenyeT OoNnpene/uTb, IPUCBOUB eil 3HaueHue " (cTpoka,
HE coJepiKaluasi CHAMBOJIOB, ITycTast).

Ecn no ycioBuIo co3gaHue A0MOJHUATEbHON CTPOKHU
HE TIpeyCMOTPEHO, HY>KHO «pa3phiBaTh» CTPOKY Ha YacTH
¢ noMolukio ¢pyHkuuu MIDS$ u cxieuBath B peodpaso-
BaHHOM BHJIE, UCIIOJIb3YS OIlepallfio KOHKaTeHaluM (cLe-
ieHust). HanpuMep, BCTaBUM B JaHHYIO CTPOKY CJIOBO

«HE ».

10 x$ = "3TO MHTEepecHo."
20 x$ = MID(x$, 1, 4) + "He " + MID(x$, 5, LEN(x$))
30 PRINT x$ 'Ha 3KRpaHe: 3TO He MHTEpEecCHO.

B n1060M ciryyae BbIGOpP TOTO WJIM MHOTO crioco6a pe-
LLIEHHMSI OTIpELEISIETCS] YCIOBUEM 3a/IauH.

3adayua 3.68. Hopmaausayus npobenos.

BBecTtu TeKCT IJIMHOM 10 254 CMMBOJIOB B BUIIE CTPO-
KU, COCTOSILIEN U3 CJIOB, pa3feiCHHBIX IpobenamMu (oa-
HuM wia Gosee). [IpeoGpazoBaTh CTPOKY TakK, YTOOBI Me-
KOy cjioBaM# ObLUIO pOBHO ABa mnpobea; BHIBECTH €€ Ha
5KpaH. BelnaTh COOO1IEHKE O KOJIMYECTBE YAAIEHHBIX UJIU
J100aBUBHINXCS MPOOEIJIOB.

Pewenue.

BBeneM ucxoqHylo CTpoKy x$. [Ipu BBoJe CTpOKHU aB-
TOMAaTHUUYECKH OTCEKAlOTCs BeAyllMe U XBOCTOBbIE IIPo0e-
JIbl, IO3TOMY O HUX HaM 3a60TUThCS He Hao. Bynem BBo-
IUTb pe3yJIbTaT B JOMOJIHUTENbHYIO [IEPEMEHHYIO v $, KO-
TOPYI0O MHMLMaNM3UpYyeM B cTpoke 20.

[IpocmaTpuBaeM B 1KKJIE ICXOAHYIO CTPOKY TIOCHUM-
BOJIBHO OT Hayajia 4 I0 OKOHYaHMS CTPOKH: He-TIPOoOebl
MPOCTO NnepenuchbiBaeM B y$ (cTtpoka 50). U3 Becex cneny-
IOLIMX MTOAPSIA TPO0eJIOB, HE3aBUCUMO OT MX KOJIMYECTBA,
BBIIENSIEM TOJIbKO OIVH, 3alHUChIBasi BMECTO HETO B pe-
3yJIbTUPYIOLLYIO CTPOKY /Ba (cTpoka 60).

BrIiiast M3 UKIIa, pacreyaraeM pe3ysbTaT mpeodpa3o-
BaHHUii. PopMa BBIBOJIA KOJIMYECTBA YAAJIEHHBIX WJIH JO-
GaBJIeHHBIX CMMBOJIOB 3aBUCUT OT TOrO, Kakas U3 CTPOK
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JUHHeCS: x$ Wi y$. COOCTBEHHO KOJIMYECTBO OepeM Tio
MoayJito (ctpoka 100).

10 INPUT "McxonmHas CTpoOkKa ="; X$
20 ys = nn

30 FOR 1 =1 TO LEN(x$)

40 c$ = MID$(x$, i, 1)

50 IF c$ <> " " THEN y$ = y$ + c$

60 IF c§ = " " AND MID$(x$, 1 + 1, 1) <> " " THEN y$ = y$ + " "
70 NEXT i

80 PRINT "HoBas cTpoxa ="; y$

90 IF LEN(x$) > LEN(y$) THEN PRINT "Vgan."; ELSE PRINT "Ho6aBn.";
100 PRINT ABS(LEN(x$) - LEN(y$)); "cuMBonos."

110 END

3adaua 3.69. Yoasenue cumeonoe us cmpoxu.

JlaHa cTpoka IIHHOMN 10 254 cuMBOJIOB. YIaluUTh BCe
3HAKU «+» Tepel CUMBOJIAMHU, HE SIBISIIOLUUMUCS LKP-
pamu.

Pewenue.

3amava SIBJSIETCS pa3BUTHEM 3aa4u 3.64.

BBeneM 3aroToBKy ISl pe3yJbTHPYIOLWIEH CTPOKU U
MHULUMKATU3UPYEM €€ IYCTOM CTPOKOM ; JoOaBJIsIeM ITpodest
K UCXOJTHOU CTpOKe — JIJIST paboOThI C MOCAEAHUM CUMBO-
JoM (ctpoka 20).

B uukiie BoigessieM oo4yepeIHO napy CUMBOJIOB CTPO-
KM — TEKYIIUI U CIeayomui (3a HCKJII0OYEHHEM TTOCIe -
HEro: 3TO TOT Mpobes1, KOTOPBI Mbl JOOABUIM K CTPOKE).
AHaJIN3UpyeM CUMBOJIBI COTJIACHO YCJIOBHUIO (cTpoka 50).
BaxxHbIi1 MOMEHT: I10 JIOTMKE aHaJIM3a CKOOKHU B YCJIOBUU
HeoOxonuMbl. Eciu TeKylWMid CUMBOJ MOMICXKUT yaae-
HMIO (CM. YCJIOBHE), ITEPEXOIUM K CIEAYIOLIEMY CUMBOJY,
B MPOTUBHOM CJIy4ae IOMeIaeM ero B pe3yJbTUPYIOILYIO
CTPOKY.

[Ipu noacuere yucia yoageHHBIX TUTIOCOB «UCKYC-
CTBEHHBI» MpoOes BBlYUTaeM U3 OO1ET0 KOJIMYeCTBa yaa-
JIEHHbIX CHUMBOJIOB.

10 INPUT "McxomHas cTpoxa ="; x$

20 y$ = "": x$ = x$ + " v

30 FOR i = 1 TO LEN(x$) - 1

40 c$ = MID$(x$, i, 1): 8l1l$ = MID$(x$, 1 + 1, 1)
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50 IF ¢$ = "+" AND (81$ < "0" OR sl$ > "9") THEN 70
60 y$ = y$§ + c$

70 NEXT i
80 PRINT "Hoeasa cTpoka =: "; y$
90 PRINT "Yunaneno"; LEN(x$) - LEN(y$) - 1; "nnwcos.”

100 END

3adaua 3.70. 3amena cao6 6 cmpoke.

B cTpoke nnHo#M 10 254 CMMBOJIOB 3aMEHHUTD BCE CJIO-
Ba «BCETHa» Ha «4acTo» U BbIBECTH pPe3YJIbTaT.

Pewenue. o

BBeneM ¢ ki1aBHaTypbl MCXOOHYIO CTPOKY (x$). s
y100CcTBa pabOThl U MOBBIILICHHUSI MACCOBOCTH aJlTOPUTMA
Orpe/Ie/INM ellle ABE CUMBOJIbHBIE IEpEMEHHbIE: y$ — 3a-
MellaemMas MoAacTpoKa, z$ — 3aMellamuias MoACTpoKa.
CroBa GepeM BMeCTe ¢ NpWIeXKalllMMUA K HUM npodena-
MM, MHaue OyleT Mpou3BeAeHa 3aMeHa He TOJIbKO OTAeb-
HBIX CJIOB, HO ¥ 3aJJaHHOTrO Habopa CUMBOJIOB B COCTaBe
IPYTUX CJIOB (TaK «HaBCerAa» NPEBPATUTCS B «HAYACTO»).
Ecnu nomiexalliee 3aMeHe CJIOBO OKaXeTcs B UCXOHOM
CTPOKE TEPBbIM WM TOCJEAHUM (C OAHUM MPOOEIOM),
OHO He npeodpasyeTcst. YToObl 9TOTO HE CAYYUIIOCH, 106a-
BUM NNIPOTrpaMMHO IO IpoOey B Hayalo U KOHEI UICXOIHOMI
CTPOKHU. o

PewieHye nmocTpoeHO Ha UCHIONbL30BaBUM (DYHKUMH
INSTR(i,x$,y$) — cm. pasnen «BcTpoenHbie QyHKIMH
U151 paboThI C CUMBOJIbHBIMU CTpoKaMH». HauynHas ¢ 1o-
3MLMK 1 OHA ompenensieT MO3ULUIO NIEPBOTO IOSBICHUS
NOACTPOKH y$ B CTPOKE X$; €CJIM MOJACTPOKHU B CTPOKE HE
HaXolIMT, TO Bo3BpaulaeT pe3yabrar 0. OnpeaenuM no3u-
HUIO [1EPBOTo BXOXAEHUS (n). MOXHO MPOU3BOAUTH 3aMe-
Hy. [l7is1 3TOro pa3pbiBaeM MCXOAHYIO CTPOKY Ha 3 yacTu:
0 UICKOMOM TOACTPOKH, NMOACTPOKA, NOC/E MOACTPOKH.
TlepBy10 U TPETHIO YACTH BbIWJIECHSIEM NPU TTOMOIIM (PYHK-
uuu MIDS$, nomeaeM MexXIy HUMU 3aMellialoliiee cJIOBO,
CBSI3bIBAEM HMX ONepalieil KOHKaTeHalluy ¥ IPUCBaUBaeM
TO, YTO MOJYYNJIOCH, TepeMeHHOM x$. Tak Kak Mbl He 3Ha-
€M, CKOJIbKO pa3 B CTPOKE BCTPETUTCSI HHTEpeCYIolIast Hac
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nozcTpoxa, ucnonasszyem unkia WHILE. Ycnosue Boinos-
HEHUS HUKJA: -n <> 0, T.€. HAJIUYHUC B CTPOKE UHTEpE-
CYIOUIMX Hac ToAcTpoK. Ilepea BXonoM B LMK OfIpedesinM
JIMIIb MO3HLMIO MEPBOro BXOXAEHUS, — YTOOBI n OBbLIO
onpeneieHo (31ech y100HO ObL10 Ob1 UCTI0IB30BATh U UTE-
paLMOHHBIA LMK ¢ noctyciaoBueM). Ha kaxnoit urepa-
UMM LIMKJIA IPOUCXOIMUT 3aMEHa OJHOTO HYXXHOTIO C/IOBA.

[IpousBens Bce HEOGXOAUMBIC 3aMELIEHUA, YOEpeM U3
CTPOKH «MCKYCCTBEHHBIE» Npobeibl {(cTpoka 80) ¢ BbIBe-
JIeM e€ Ha 3KpaH.

10 INPUT "McxopHaAs cTpoxKa:"; x§

20 X =" " + x§$ + " ": y§ = " Bcerma ": z$ = " wacrto "

30 n = INSTR(1, x$§, Y$)

40 WHILE n <> 0

50 x$ = MID$(x$, 1, n - 1) + z$ + MID$(x$, n + LEN(y$), LEN(xS))
60 n = INSTR(1, x§, y§)

70 WEND

80 x$ = MID$(x$, 2, LEN(x$) - 1)

90 PRINT "HpeobpasosBawHas CTporRa: *; K§

100 END )

3adaua 3.71. Hpeobpazosanue cmpoxu 6 Maccus 1excem.

Hana cTpoka muHoit 10 254 cMMBOJIOB, cojepxailiag
c10oBa, pasaenenHsie npobdenamu. [IpeobpazoBarh CTpOKY
B MAaCCUB CJIOB (JIEKCeM).

Pewenue.

JLisi 3afTUcH BBHIAGICHHBIX JIEKCEM fTOTpedyeTcs Mac-
cuB. Ha ckonbko ciioB ero oonasnsTs? Mexoaum U3 max-
CHMAJIbHO BO3MOXHOTO, a8 UMEHHO: BCE JICKCEMb] COCTOSIT
M3 OJTHOTO CUMBOJIA, BCE pa3ie/IMTEAH — B €AURCTBEHHOM
ak3emIuiagpe (crtpoka 30).

[IpmHUIMIT TOCUMBOJLHOTO aHATU3A UCXOAHOW CTPO-
KM onucaH B 3a1aye 3.63 — Bocnonsdyemcs uM. Ilepen
HayanaoM (GopMUpPOBaHUS OUEPEIHCTO CI0BA HapalmuBa-
€M CYeTyuK {3TO €ro MHACKC B MAacCUBE) U TIPUCBAUBAEM
3ACMEHTY MAaCCHUBa JEKCEM CTAPTOBOE 3HAUCHHE * ", UTOO
ObUTO K Y€MY NIpHUOaBIATH OYEPEHbIC CUMBOJIBL.

B pesynbTaTe uMeeM He k, a k-1 MOAHOLEHHBIX e
MEHTOB B MaccuBe JiekceM. [Tocneanuit — Bcerna npooder.
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NpeanocjaeqH’i — Bceraa He-Tpo6eJt, 3a CUET 3TOrO U 10~
JIly4aeTcs JMIIHUN, He UMEIOLINM HATIOJIHEHUS 3IEMEHT
(Hepeaan30BaHHasi 3arOTOBKa). YUTEM 3TO ITPH BLIBOJIE pe-
3ynbTaTa.

10 INPUT "McxopHas cCTpoka ="; x$

20 IF x$ = "* then 10

30 DIM w$(LEN(x$) \ 2)

40 x$ = x$ + " ": k = 1: ws(k) = ""

50 FOR i = 1 TO LEN(x$)

60 c$ = MIDS$(x$, 1, 1)

70 IF c$ <> " " THEN w$(k) = w$(k) + c$: GOTO 90

80 IF MID$(x$, 1 + 1, 1) <> ™ " THEN k = k + 1: w$(k) = "»
90 NEXT i

100 FOR i =1 TO k - 1

110 PRINT "Jlekcema E"; 1i; ": "; w$(1)

120 NEXT i

130 END

Hedopmanu3oBaHHble 3apa4um

B yciioBUSIX pacCMOTpEHHBIX paHee 3a1auy KOHKPETHO
TOBOPUJIOCH, KAKOTO TUIIA OOBEKTHI CIEAYET UCIIOIB30BATh
B IlporpaMme (IpOCThIE IIEPEMEHHBIE WJIY MACCUBBI, CUM-
BOJIbHbIE WM apupMeTUUECKME JaHHBIE) M YTO C HUMU Ha-
[0 caenatb. PeasibHble 3aauM TOJOOHBIX MOACKA30K, KaK
IpaBUJIO, HE COlIePXKaT: BIOOP OOBEKTOB U CIIOCOGOB pe-
LIEHWA BO3JlaraeTcsi Ha rporpaMmucTta. OH JOJDKEH YMETh
YBUIETH B OOBEKTaX 3aJa4yU OOBEKTH! ITOpUTMa — hopMa -
JIN30BaTh €€, a caM aJiTOPUTM «pa3oXKUTh» Ha COCTABJISIIO-
1€ — 3Tarlbl, KaXJIbli U3 KOTOPBIX MpEICTaBIsIET COO0M
TUMIOBOM NpUEM. YSICHUB 3TO IS ce0st, MOXHO Mepexo-
JUTHb K OTITUMU3ALIMY peLUCHUS: OOBEIUHUTD OTACIbHbIE
3Tanbl, 0OBITpaTh HIOAHCHI YCIIOBUY.

B HacTosiieM paspnene npuBeaeHbl TPYAHO hopmanu-
3yeMble 3agauyr. OOBIYHO YeM CJIOKHEe 3ajada, TeM 6oJib-
1lIe OHa MMEET BapUaHTOB peUIEHUsI, I103TOMY, pa3du-
pasi TIpeLIOXEHHBIE CTIOCOONI, CJIEAYET UMETh B BUOY, YTO
3TO TOJILKO IMPUMEPDI, ACMOHCTPUPYIOLIHUE, KAKOB MOXET
OBITBb XOJI pacCY:KICHUIA.
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MHorue TpyaHo (popMann3yeMsbie 3a1a4 TPEOYIOT MC-
MOJIb30BaHUSI MacCUBOB, a TaKXe 4YacTo Mpeariojiaralor
paboTy C HECKOJIBKMMU MacCUBaMU, XapaKTE pU3YIOMIMMU
OIIMH OOBEKT (CBsi3aHHBIE MaccuBhl). [TomoGHOrO pona 3a-
Jayu ¥ coOpaHbl B JTaHHOM pa3sjesie. XOTsi TOBOPUTD O TH-
MOBHIX AJITOPUTMAX TYT YXKe HE IMPUXOAUTCSI, MOXHO BBI-
NEeJUTb HEKOTOPBIE CTaHAaPTHBIE TIPUEMbI, UCITOJIb3YeMble
TIpY pellieHUH 3a1a4 ¢ TEMH UJIX UHBIMU OOBEKTaMH.

3apa4yu ¢ ucrnonb3osaHueM MaccuBoB

3adaua 3.72.

24 criopTcMeHa ((paMUIMM M pOCT BBECTH C KJIaBUATY-
pbl) HEOOXOAMMO IMOCTPOUTH B KOJIOHHY 110 4 yeoBeKa B
psd. B KoJoHHE CIOPTCMEHBI IOJIKHBI pacIojaratbCs TaK,
4YTOOBI POCT UX YBETUUMBAJICS OT psifia K psIly U OT MpaBo-
ro ¢uianra K jiesoMmy. Pe3ynbTaT BeIBECTU B BHUJE TaOJIU-~
bl paMWIHI CIIOPTCMEHOB; PSIIOM € KaXnoi (paMuauein
B CKOOKaX yKa3aTb POCT.

Pewenue.

[ TNOBBIIEHWSI MACCOBOCTH aJirOpuTMa 3aMe-
HMM 3HAYEHUSI KOHCTAHT, COOTBETCTBYIOUINX KOJIUUECTBY
CIIOPTCMEHOB, YMCITY PSJIOB M JIIOAEH B sy IEPEMEHHBI-
MM (N, P, C), 3HAUCHUST KOTOPHIX ONIpeiesiIuM B cTpoke 10.

DTansl peiieHus:

1. Ctpoku 30—50. BBozx MCXOXHBIX OMHOMEPHBIX Mac-
CUBOB: fam$ (N) — (paMuIus, R (N) — pocT (3TO CBsI3aH-
HbI€ MacCHBBI).

2. Ctpoku 60—90. CopTipoBKa MaccuBa R 110 yObiBa-
HUIO 3HAYEHU A DJIEMEHTOB C MapajlieIbHOM IepecTaHOB-
KO 37IeMEeHTOR MaccuBa ¢amunuii. IlepectaHoBka aie-
MEHTOB B 000MX MAacCCHBaXx MpU COPTUPOBKE HEOOXOAMMa:
MacCHUBbl CBSI3aHHBIE, M €CJIM OTCOPTUPOBATh TOJILKO R,
CBsA3b Oyner yrpauyeHa. COpTUPOBKY MOXXHO NMPOU3BOAUTH
JIIOOBIM U3BECTHEIM CIIOCOOOM.

3. MoxeT BO3HUKHYTb MBICJIb TIPE0Opa3oBaTh UCXO -
HbIE MAacCCHUBBI B AByMEpHEIE. B 3TOM HeT HEOOXOAMMOCTH.
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BrioaHe 10CcTaTOYHO HOCTPOUTH CITOPTCMEHOB YKA3aHHbBIM
00pa3oM Ha 3KpaHe, IMoJb3YsICh NPHEMOM NIPeodpPa3oBa-
HUA OIHOMEPHOTrO MaccuBa B ABYMEPHAHII, a UMEHHO —
COOTHOUIEHUEM UHIEKCOB.

Crpoxku 100—170. BriBog 3A€MEHTOB OFHCMEPHBIX
MaccuBoB B opMe Tabanubl. YToObI HE BO3HMKIIO CO-
MHEHM, nepel] BBIBOJOM TabIULbl YKaXeM, UTO 3TO Io-
JIOBa KOJIOHHBI, a MOC/I¢ — XBOCT. @aMUJINIO ¥ COOTBET-
CTBYIOLIMIA pOCT BBIBOJIMM B YIUIOTHEHHOM (popmarte, JaH-
HBIE 10 CITOPTCMEHAM paciieyaThiBaeM B 30HHOM thopMare.
ITocne pacneyaTky KaxJIoro psiia nepexoiuM Ha HOBYIO

CTPOKY.

10 N = 24: P = 6: C = 4

20 DIM R(N), fam$(N)

30 FOR 1 = 1 TO N

40 INPUT "&aMunua M DOCT ouepemHoro cmoprcMena: "; fam$(i), R(1)
50 NEXT i

60 FOR { = 1 TON - 1

70 POR § =4 + 1 TO N

80 IF R(Jj) < R(i) THEN SWAP R(1), R(j): SWAP fam${i), fam${Jj)
90 NEXT j, i

100 PRINT "LonoBa KOJOHHE"

110 FOR 1 = 1 TO P
120 FOR j = 1 TO C

130 PRINT fam$(C * (i - 1) + j); "("; R(C * (i - 1) + 3); ")",
140 NEXT 3

150 PRINT

160 NEXT i
170 PRINT “XBOCT XONOHHW"
180 END

3adaua 3.73.

3BecTHbI rof0BbIC 0OBbEMbI JOOBIUM HE(PTHU KAXKAOH
n3 N kommnaHuii 3a niociaenanuue 1 ner, N n 7 3agaHbl.
[Mocneanuit rog — 2000. [dng Kaxnoi KOMITAaHUM HANTA
MaKCUMAJIbHbIN NTEpUOI, B TEUEHHUE KOTOPOTO OHA Helpe-
PBIBHO yBEAUUNBAIA 00BEM NOOBITON HeTH, — OMNpene-
JIUTH C KAKOIO O KaKO# ol JUINJICS 9TOT MEPUOJI. YUecTh,
YTO UCKOMBIH NEPUOI HE MOXKET IAUTHCS MEHEE I'oAa.

Pewenue.

BBegem ¢ xiiaBHaTypsl C IPOBEPKOH YNCHO KOMIAHU I
U JIeT HabaroaeHnd N U T (ctpoxu 10—20).
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Ha3paHusi KOMITaHUIi OOBEAVMHMM B OIHOMEPHDIN
MAaCCHUB CUMBOJILHOTO TUMAa. OOBEMBI BbITYCKa KOMITAaHUI
1o rogaM — apudmMeTuyecKuit IByMepHbIit MaccuB. OOb-
SIBUM MX (cTpoka 30) 1 BBeAeM B HUX JIaHHBIE C KJIaBUa-
TYpbI C HOMOINBIO BNOXEHHbIX IMKIOB FOR: BHemIHNT —
O KOMIIaHUSIM, BHYTPEHHUI — I10 rogaM HaGII00eHUS
(ctpoku 40—100).

OO6paTUMCS K YCJIOBUIO 3a1aUi: MOXET CIYUUThCS, YTO
HU Y OXHOW M3 KOMIMAHUH HE OOHAPYXUTCSI HU OIHOTO
Fieproaa HpUpocTa NOOBIUU. 3HAUUT HY>KHO BBECTH Mepe-
MEHHYO-(axoK (F), KoTopas 0yneT GUKCUpoBaTh (hakT
HaJIMYKSI TIeproJa HapacTaHUst XOTs Obl y OJTHO#M KoMIia-
Huu. Ee cinexyeT OOHYJIMTh Aepe HaualoM aHau3a (CTpo-
Ka 13) ¥ NnpucBOUTH €1 3HaYeHUe 1, KaK TOJBKO BbISIBUTCSH
IIepHOJ HPHPOCTA Y KaKOH-Tu60 U3 KOMIIaHMIA.

O6paboTKy JaHHBIX TaKXKe MPOU3BEIEM BO BJIOXEH-
HbIx nukiax FOR. Bo BHelniHeM GyneM mnepebduparth Mo-
ouepeAHO KOMITaHHH.

st kaxnoit Komnanuu 6yneM (puKcHpoBaTh Nepuo-
Il BO3pacTaHMi (MX MOXET 0Ka3aTbCsl HECKOJIBKO WU He
ObITH BOOOIIIE) M HAXOIUTh CPEeaU HUX HauboJiee IpomoJi-
>KUATEJIbHBIM, 3HAYUT HEOOXOUMBI JBE IIEPEMEHHBIE: L —
TEKYIIasl JJINTEJIbHOCTD NeproJa HapacTaHUS IJisl JaHHOM!
KOMITAaHUU ¥ MAXL — MaKCUMaJIbHasl IJIMHa [IepUoJa yBe-
JUYEHHUS IS TeKyllei koMnaHuu. UM cienyeT npucBoOUTh
CTapTOBblE HYJIEBbIE 3HAYEHMS JJISI KaXIOH KOMIIaHMH,
cJieloBaTeJibHO, B Tejl€ BHEIIHEro Hukia (ctpoku 150—
160). Janee npocMaTpyBaeM BBIITYCKH JAaHHON KOMITaHUU
110 roJlaM BO BHYTpeHHeM LMKIIe (cTpoku 170—200), otcie-
XKMBasl MEPUObl MPUPOCTA: IPUPOCT UMEET MECTO, €CIU
BBIINYCK TEKYILIETro Fo/ia [IpeBbillIaeT BBITYCK NMPEIbIIYLIErO
(1Mo3TOMYy BHYTPEHHM A LIMKJI HaYMHaeM c 2). Ecim yeno-
BUE B cTpoke 180 UCTHHHO, HpHcBauBaeM (JIAXKY 3Ha-
yeHue 1 (rmepruoa npupocTa XoTs Obl Yy OAHOM KOMIaHHMHU
€CTh) U Ha €AMHMILY YBEJIMUMBaeM 3HaUECHHE TIepeMEHHOM
L; €CJI4 YCJIOBHE HE BBIMOJHSETCS, TEKYLLU A TTEPUOI ITPH-
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pocTa KOHYUJICS, U HaZlo OOHYJIUTH IEPEMEHHYIO L — MIpU-
TOTOBUTH €€ ISl CIIEAYIOIIETO NMOTEHIMAJIbHOTO Mepruoaa
01aroICHCTBUSI.

B ctpoke 190 mpouzBoauTCs CpaBHEHUE MJIMTEIbHO-
CTU TEKYLEro Nepuoia HapacTaHUS C MAKCMMaJIbHBIM T1e-
pMOIIOM HapacTaHMs JUISI JaHHOW koMmaHuu. Eciaum te-
KyLIMiA okazajcs OoJiblile, TpedyeTcs nepeonpeneyieHune
MakcuMyMa ¢ (pUuKcauueil OKOHYaHUS JaHHOTO Tepuosa
Ha TeKyuiuii (!!') MoMeHT B iepeMeHHoH fin. Coenath 310
MOXHO C YYeTOM roja wiu 6e3 (B 3aBUCMMOCTH OT 3TOTO
BUJIOU3MEHUTCSI BLIBOJ B CTPOKE 21): BEIOEPEM TTEpBOE.

[IpocMoTpeB 11t TaHHONH KOMITAHUM BBIMTYCK 3a BCE
rofibl, BIBEAEM pe3yJibTaT: HO TOJBKO B TOM CJIyyae, €CJIN Y
Hee ObU1 XOTs1 OBl OIMH NepHo mpupocTta. YToObl 3TO Ipo-
BEpHUTb, UCITOJIb3yEM YCJIOBHBII orepaTop — cTpoka 210.

3aBepuIUB ITPOCMOTP BCEX KOMITAaHUMA, IIPOBEPUM CO-
crostHue (praxkka: ec/ivd OH ocTajics paBeH 0, To HM 'y OTHOM
KOMITAaHUU He ObLIO0 HY OHOTO MepUo[a pUpocTa, 0 YeM
Y BblIaauM coodbiieHue (ctpoka 230).

10 INPUT "Ymcno KoMnammit m nepmon HabmogeEma:"; N, T
20 TF N < 1 OR T < 1 THEN 1

30 DIM NAZS$(N), V(N, T)

40 FOR 1 = 1 TO N

50 PRINT "NpenupusaTue k"; i

60 INPUT "HasBamme:"; NAZS$ (i)

70 FOR j = 1 TO T

80 PRINT "Tom:"; 3

90 INPUT "O6meM Bmmrycka:"; V(i, J)

100 NEXT j, i

110 PRINT "MakcuManbHEIE IIE€PUMOALHK YBENMYEHMA BHITYCKa"

120 PRINT "Kommamma", "Hawano", "KoHen"
130 F = 0

140 FOR i = 1 TO N

150'L = 0

160 MAXL = O

170 FOR j = 2 TO T

180 IF Vv(i, j) > v(i, j -'1) THENL =L + 1: F = 1 ELSE L = 0
190 IF L > MAXL THEN MAXL = L: fin = 2000 - T + jJ

200 NEXT j

210 IF MAXL > 0 THEN PRINT NAZ$(i), fin - MAXL, fin

220 NEXT i

230 IF F = 0 THEN PRINT "Taxkmx KoMnaHmi Her."

240- END
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3ameyaHue. B naHHoit 3agaye BBOI U 06pabOTKY /1aH-
HBIX 1O KaXIOI KOMITAHUU MOXHO OOBbeIUHUTD B 00ILIEM
OXBaTbIBAIOLIEM LIMKJIE.

3adaua 3.74.

I'pyninacrnieneonoroB rmiaHupyeT ocMorpeTh N neuiep.
MapiupyTt HauyMHaeTcs OT Ieuiepbl K, Tyma ke rpymnma
JOJDKHA BEPHYThCS. JIBaXapl noceuwaTh DPoOYMe Ieilephl
He npennonaraercs. M3 euie He o6cef0BaHHBIX MELIEP B
KayecTBe CJIEAYIOUIEN BhIOMpaeTcs elepa, Koropas pac-
[I0JI0XKeHa OJIM>Ke BCEro K TOM, I1e CTIeIe0 10T HaXOMsTCS
B JaHHBbII1 MOMEHT. PaccTossHUsI MeXTy NneliepamMmu, KOJu-
yecTBO Temiep N 1 HoMep Ieliepsl, e Hayaucss Mapil-
pyt — K, usBectHbl. Tpebyercs yka3ath Homepa neuiep B
MOPSIAKE MOCEIIEHUSA M OOLUUHA NYTh.

Pewenue.

3azaya MOXeET OBITh pellleHa pa3HbIMM CIOCOOAMU.
PaccMoTpuM oaMH U3 HUX.

ITonrotoBuTeILHBIN 3TAI.

IToTpeGyioTcsi ABa MaccuBa: a) JABYMEpPHBIM —
rst (N,N) — MAacCHUB pacCTOSTHUMM MeXAy Meliepamu —
3TO CHUMMETPUYHASI OTHOCHUTEJIBHO IJIaBHOM JMaroHajiu
KBaJpaTHasli MaTpUIla: pacCTOSTHUE OT Tellepsl A 10 Te-
niepbl B Takoe Xxe, Kak oT B 1o A, paccrosiHue oT A 1o
A paBHO HyJI0 (T71aBHask AMaroHasb); 6) OOIHOMEPHbIA —
p(N) — MaccuB IOCEHIEHUNA. DTOT MacCUB HYXEH ISl
(uxcanmu daxra noceleHUs JTaHHON Mnelepsl (ero pas-
MEPHOCTB paBHA YyucIIy neiep). M3HayanbHO 3TOT MaccuB
ooHynsieM. [Ipy mocenieHUU Teliepsl COOTBETCTBYIOLIC-
My 3JIEMEHTY MacCUBa OyaeT IIpMCBOEHO 3HaUYeHUe | win
YHUCJI0, yKa3blBalollee, KaKOM 110 cYeTy IMOCETUINA JaHHYIO
neuepy.

Crpoku 30—80. C ucnosb3oBaHHEM BIOXEHHBIX LIH-
xioB FOR 3anonHuM KBaJpaTHyI0 Marpuuy. Beoaum c
KJIaBUATypbl TOJBKO 3JIEMEHTBI, KOTOpPHIE BbILIE IJIaB-
HOI IMaroHaay: MaTpuiia CUMMETpUYHA. DJIEMEHTEI N0
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JIUATOHAIBIO BEIUUCAUM: rst (j,1) =rst (i, j).J1aBHYIO
JIMaroHajb MOKa He TporaeM.

Crpoku 90—160. Bo BnoxenHsix nuknax FOR pac-
rieyataeM MaccuB pacctosinuii. B ctpoke 110 Bo BHemI-
HeM LMKJIe 3aIl0JJHUM HYJISIMM TJiaBHYIO JUaroHajib ¥ —
TOXE HYJAMH — MAcCUB IIOCellleHHUil (CTporo rosopsi, B
Basic'e 3Toro MoxHo 05L10 Obl M HE AeaTh: 11IpY OOBSIBIIE-
HMHU MacCHUBbI MHULIMAJIU3UPYIOTCS HYJISIMM, HO HE COBE-
TyeM HpUBBIKATb K HEOPEXXHOMY CTHJIIO IIPOrpaMMMpOBa-
HUst).

Ctpoxku 170—180. BBox HoMepa neliepsl, OTKyAa Ha-
ypHaeTcss MapiupyT. IIpoBepka obsi3arenpHa.

Crpoka 190. IToaroroBka K BBIYMCIICHUSIM: TpEXIe
BCEro OOHYJIMM NEPEMEHHYIO sum, KyJa Oyner 3amuchl-
BaTbCsl OOILIMIA IyTh U 3JIEMEHTY MacCHBa MOCCIICHUA C
MHIEKCOM K MPHCBOUM 3Ha4YeHUE 1: TYT yke MOOBIBaMIH.
ITockonpKy B Telepy K elle MpeacTOUT BEPHYThCH, Me-
PEMEHHYIO K MCIIO/ib30BaTh AJIsS 3allUCHU TeKylluel Mmo3u-
LMY HEJIb3s; BBEAEM ISl 3TOTO HOIIOJIHUTEIBHYIO Tepe-
MEHHYI0 — ps. Ee HCXOnHOE 3HaYeHUE PAaBHO K.

9ran BeiyucaeHuit. Ctpoxu 210—-280.

Jna o6paboTKy naHHBIX MOTPeOyeTCs OpraHuU30BaTh
BloXeHHbie UMKIbl FOR. BHeuitHuit — no uuciy nepe-
MelleHUI OT nelepbl K rneniepe MMHYC OIUH: NoceaHee
rnepeMelieHue — B nenepy ¥, oyaeM o0pabaThIBaTh yXe
3a nipefieniaMu LHUKIa. Bo BHyTpeHHEM LUK HilieM Oav-
>Kaillyo neuiepy K JaHHOM (€€ HOMEP) U paCCTOSIHHUE JI0
Hee (COOTBETCTBEHHO MEPEMEHHbIC sled M min), UTHO-
PUPYSI HYIM U TOYKU, Ta¢ yxXe Obuiv (cM. ycaosue). Ie-
ped BXOJAOM BO BHYTPEHHUM LUK ONPEACIIEM HCXOAHOES
3HayeHUEe MUHUMYMA min=E+38 4 ero Ho3uiuio sled=0.
Io3uius MunKMy™Ma ¥ OyIET ABJISITHCA HOMECPOM CAEHYIO-
wero nyHkra. Beliias u3 BHyTpeHHero HUKa, Npudasns-
€M K [TpOIECHHOMY IIYTH 3HAYEHUE min, epeorpeaesiseM
3HAYEHHUE [TEPEMEHHOU ps: Ha CNEAyIolieii UTePAIH Te-
Kyuiei 6yset neniepa, HalifieHHad B Ka4ecTBe Cie/ayiomei
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Ha JaHHOM UuTepaunu. 3aHOCUM 3Ty MeLEPY B MACCUB M0~
CELLEHUH.

BriBon pesysibTara.

BriBoa OyeT cocTOSITh Kak Obl M3 ABYX yacTeil. Oouuit
NpPOItICHHBIA MYTh MOXET ObITh BHIBEACH U LI OCIE TO-
ro, KaK BCe BbIYMCIIEHUS 3aKOHUEHHI, T. €. MI0CJIe BbIXOIa
13 uukioB (ctpoka 300). Homepa ocMOTpeHHBIX Meliep B
MOCeN0BaTEIbHOCTH OCEIEHUS YIOOHO pacneyaThiBaTh
B LIMKJIE, ITO MepE MOCTYIUICHUS OYepeIHOM TEKYLIEit 10~
sunmu (ctpoka 270). Ilpu BeIBOZIE clieayeT y4ecTb IBa MO-
MEHTa: BO-TIEPBbIX, B IEpeYHE MOCEIIEHHBIX NELIEP HE OT-
pa3sHUTCs NCXOAHBI (KOHEeYHBIH ) MyHKT. PacrieyataeM ero
OTIEJILHO, TIepell BXOAOM B IUKJI 00paboTKu (cTpoka 200)
¥ nocje Hero (ctpoka 290). Bo-BTopbIX, paccTOsiHUE OT
TIPEATIOCTIEAHETO MyHKTa 0 KOHEYHOH TOYKM HE MOXET
OBITh BBIYMCJIEHO B LIMKJIE, 3TO He MUHUMYM. Ho MbI 3Ha-
€M HoMepa 00euX Melep, a 3HAYUT, 3HaeM PacCTOsIHUE
Mexay Humu. IIpn6aBuM 310 paccTosiHuE K O0LIeiH cymme
nipu BeIBoAE (cTpoka 300).

10 N = 6

20 DIM rst(N, N), p(N)

30 FOR1 =1TON - 1

40 FOR j =1 + 1 TON

50 PRINT "PaccTosHMe MeROy IyHKTammn"; i; “"u"; j;

60 INPUT rat(i, J)

70 rst(j, 1) = rst(i, J)

80 NEXT Jj, 1

90 CLS: PRINT "MaccuB pacCToSHUA Mexpy ob6sexTamMm"

100 FOR 1 = 1 TO N

110 ret(i, 1) = 0: p(i) = 0

120 FOR § = 1 TO N

130 PRINT rst(i, J);

140 NEXT 3

150 PRINT

160 NEXT 1

170 INPUT "HoMep HavajnbpHOIo myHRTa: "; K

180 IF K < 1 OR K > N OR K <> FIX(K) THEN 170

190 p(K) = 1: ps = K: sum = 0

200 PRINT "MapmpyT: "; pP8;

210 FOR 1 =1 TON - 1

220 min = B + 38: sled = 0

230 FOR J = 1 TO N

240 IF rst(ps, j) <= min AND xst(ps, j) <> 0 AND p(j) = 0 _
THEN min = rst(ps, j): sled = jJ 'Becs IF ofHy CTPORY!

250 NEXT J
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260 sum = sum + min: ps = sled: p(ps) = i:
270 PRINT ps;

280 NEXT {1

290 PRINT K

300 PRINT "PaccTosaHme: "; sum + rst(K, ps)
310 END

3adaua 3.75.

M3BeCTHBI OYKH, TTOJIyYeHHbIE KaxXAbIM U3 M croprt-
CMEHOB-MHOTro00pLEeB B KaXA0M U3 N BHUIOB COPEBHO-
BaHMi. JIJIs KaXOoro CrioprcMeHa oIpeaeuTh, B KaKux
BUaX COPEBHOBAHMIA OH MOJIYUUJI pe3yJibTaT He XyXe Ipo-
YUX U KAKOB 3TOT pe3ynbTar. MaMuiuy criopTCMEHOB U3-
BECTHBI.

Pewenue.

OO0BsIBUM BCce HEOOXOAUMOE: N — KOJMYECTBO BUIOB B
MHOT0O0O0phe; M — KOJUYECTBO CIIOPTCMEHOB; fam$ (M) —
MaccuB (paMUJIMiA CIOPTCMEHOB; ball (M,N) — AByMep-
HbIIl MacCUB OA/JIOB KaXJIOro CIOpTCMEHa 10 KaxXaoMmy
BUY; max (N) — MacCHUB MaKCHUMaJIbHBIX OaJIJIOB MO Ka-
xaomy Buay (ctpoku 10—20).

3anosHUM MaccHUBbI (aMUIUIt Y OaJIOB: BHEIIHAMU
LIMKJT — IO CIIOPTCMEHAM, BHYTPEHHU T — 110 BUJIaM (CTpO-
ku 30—80).

[To xaxaoMy BUAy ONpenesiuM JYYUIUMA pe3yabTaT U
3aMUIIEeM B MacCUB MaKCUMAaJIbHBIX OaJJTOB (CTpoKH 90—
130). BHewHMii LUK — 10 BUJAM: B KaXXIOM BUIE MPO-
CMaTpUBaeM pe3yJIbTaThl KaXa0ro CIIOpTCMEHa.

AHaJIM3 pe3yJIbTaTOB KaXxI0ro CioprcMeHa U paclie-
yaTka utora (BHEIHU! UUKJI — O CIIOPTCMEHaM) — CTpPO-
Ky 140—210. [TockonbKy 3Tarnbl 06paboTKU U BBIBOJA 00b-
e[MHsIEM, paciieyaTtaeM (paMUJIUIO TEKYIIETO CIIOPTCMEHa.
MoxeT oka3aTbCsi, YTO OH HE MOKa3a JIyuilUX pe3yJib-
TaTOB HYX B OJHOM M3 BHUIOB: 3TO CJEAYyeT y4eCTh — BBE-
zeM haar [Wist KOHTPOJISI HATMYNAS Y MHOTOOOpLa XOTs Obl
onHoi nmobenbl. Bo BHyTpeHHEM LKMKIEe OyneM rnpocma-
TPUBaTh €ro 110Ka3aTeau o BCEM BUIAM U COIOCTAaBJIATh
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¢ MaccuBOM MakcuMyMoB. Eciu noka3zaresib CriopTcMeHa
paBeH MakCcUMyMy, dJiary ipvcBanBaeM 3HayeHue 1 (mo-
0ez1a eCTh) U BBIBOIUM COOOILLIEHUSI O TOOee B 3TOM BUIE.
TIpoaHanM3MpoOBaB OLIEHKU TEKYIEro CITIOPTCMEeHa 1o Ka-
XI0My BUIy, npoBepuM diar. Ecnv oH paBeH Hy110 (nober,
HET), CJIeyeT COOTBETCTBYIOLIEE COOOIIEHHME.

3aMeuanue 1o crpoke 180. HarmomMHum, uro IF-KoH-
cTpyKuus B Basic'e momkHa pasmeniaTbesi Ha OJIHOM Tpo-
TpaMMHOM CTpPOKE.

10 N = 4: M =5 »
20 DIM fam$ (M), ball(M, N), max(N)
30 FOR i = 1 TO M
40 INPUT "OuepemHoli crmopTcMeH"; fam$ (i)
50 FOR j = 1 TON
60 PRINT "OueHka mo BURY X"; J;
70 INPUT ball(i, j)
80 NEXT j, 1
90 FOR j = 1 TO N
100 max(j) = ball(1l, j)
110 FOR'1 = 2 TO M .
120 IF max(3}) < ball(i, j) THEN max(j) = ball(i, 3j)
130 NEXT i, 3
140 FOR i = 1 TO M
150 PRINT fam$ (i)
160 flag = 0
170 FOR § =1 TO N
180 IF ball(i, j) = max(j) THEN flag = 1: _
PRINT "Jlumep B Buge E; j; "Pesdynsrar"; ball(i, j)
190 NEXT j
200 IF flag = 0 THEN PRINT "HuM B ORHOM BMOE NMMAEpPOM He ABNAeTCA."
210 NEXT i
220 END

3apaumn no oopadboTkKe AaHHbLIX C 3a4aHHbIM
unu popMUpyembiM CNUCKOM

CoracHO YCJIOBHIO MOAOOHBIX 3a1ay, MpeacTaBuTe-
JI1 HEKOTOPOI1 I'PYTINBI HACEJIEHUSI BBIOUPAIOT OAUH WIU
HECKOJIbKO BapMaHTOB U3 MPEIOXEHHOro Crimcka Jubo
MPOCTO OTBEUAIOT Ha IMOCTaBJIEHHbII BOMpPOC, a MOTOM Ha
OCHOBE UX OTBETOB (hOpMMpyeTCsi CIUCOK. Bcrpeyaror-
cs1 3aJlayd, BKJIIOYaIiue U To, v Apyroe. Crucku, Kak
NIpaBUJIO, NOJIPa3yMeBaloT paboTy CO CBA3aHHBIMU MacCH-
BaMy: HarpuMep, OJMH U3 MacCHBOB MOXET COAEpPXKaTh
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daMunu nonuTHYECKUX AesiTesiel, a APYroi — KOJM-
4YeCTBO FOJIOCOB, HAOpaHHBIX MMHU B Xoze onpoca. Harmo-
MHHUM, YTO [EepPEeCTaHOBKHM B CIHOM U3 TaKUX MAaCCHUBOB
TpeOyIOT NepeMelieHUII COOTBETCTBYIOLIMX 2JIEMEHTOB B
OCTJIbHBIX, MHaU€ XpaHMMasl B HUX MH(OpMaLUs IULIUAT-
csl CMBICTIA.

AJITOPUTMBI 3a1a4 CO CITUCKaMH OOBIYHO TPEOYIOT BhI-
TIOJTHEHUS psiia CTaHIAPTHBIX oflepaluii. B 3aBucuMoctn
OT TOTO, 3aJ]aH CITKCOK WX €ro NMpeIacTOUT GOpMUPOBATh,
5TH onepauuy OymyT pa3nuuHbl. PaccMoTpum Haubonee
TAUTIMYHBIC TIPUEMBI.

1. OnpaluyBaeMbIM MpeIOKEHO AaTh OOAUH WU HeE-
CKOJIbKO OTBETOB (BbIOpaTh MJM Has3BaTb). ECiAM OTBET
OIIMH, UCTIONb3YeTCS MPOCTas IIepeMeHHast, B KOTOPY}O 1o
oyepeay BBOIAT MHEHUS BCEX MO OYEPEAM OTBEYAIOIIHX.
Ecau oTBeTOB HECKOJIBKO, CleAyeT OOBSIBUThL MacCUB I10
YUCITY OTBETOB KaXIoro (OH Toxe OyaeT MHOFOpa3oBO-
TO UCIIOJIb30BAaHHUS). BTO YIOOHO, IIOCKOJILKY I10 YCIOBHIO
ITOYTH BCErna Hy>XHO CJIELUTH 3a TEM, UTOOKI He OBLIO ABYX
OIMHAKOBBIX OTBETOB. [IpuMep nogoOGHOM NpoBEpKU Lis
HEKOTOPOTO OMNpAaIIMBaeMOrO0:

100 FOR J = 1 TO B 'B - KONMMYECTBO OTBETOB

110 PRINT "OrsBeT E"; J

120 INPUT v$(3)

130 FOR t =1 TOo j - 1

140 IF v$(j) = v$(t) THEN PRINT "Vie 6mo": GOTO 110
150 NEXT t

..................

DTa npoBepKa 4acTo IMPOBOAMTCS B 3a1adyax CoO CIUC-
KaMy OOOMX TUIIOB.

Coznanuie iByMepHbIX MaccuBoB (N x B, rae N — uu-
CJIO ONPOILIEHHBIX) OMPaBAaHO JHMILb B TOM ClIydae, €Ciiu
RpeaIioiaraeTcss HEOMHOKPATHOE UCIIOIb30BaHUE JaHHbIX
orpoca.

2. Hpwu pelieHMH 3aJa4 C TOTOBBIM CITMCKOM CJIEAYET
TIPOBEPUTH, IPUHAIJIEXKUT JIX OTBET CMUCKY. PaccMoTpuM
npumep. IycTb spis$ (M) — npemiaraeMblii CIIMCOK U3 M
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HazBaHUi (paMwinit M T.11.), a rey (M) — CBS3aHHBIHA C
HUM MACCHB, TlI€ (PUKCUPYETCS KOJUYECTBO OTAAHHBIX [0~
Jocos. B uykie npocmatpyBaeM aaeMeHTH crincka. Haii-
IsicOBNajicHUe, HapalluBaeM pEUTUHT U ITepPeXOaUM K CJie-
JylollieMy oTBeTy. EC)IM OTBET B CIMCKe HE 3HAYUTCS, TI0-
TpeOyeTCsI IOBTOPHBII BBOA JAHHOT'O OTBETA.

100 FOR ] = 1 TO B 'B ~ KONUYECTBO OTBETOB
110 PRINT “OrseT B“; j
120 INPUT v$(3)

190 FOR ¥y = 1 TO M 'M - KOmMMUecCTBO HA3BAHMi B rOTOBOM CIMCKe
200 IF v$(j) = spis$(y) THEN rey(y) = rey(y) + 1l: GOTO 230
210 NEXT y

220 PRINT "HeT B cmmcke": GOTO 110

230 NEXT 3

3. Ilpn popMupoOBaHUM CNIUCKA HYXHO OOCCIICYMTh
IBa MoMmeHTa. Bo-mepBbiX, CleayeT OOBSBHUTH MAacCHUB
(MM HECKOJbKO), Kyda OymayT 3aHOCHUTHCSl HaHHbIC OY-
ayuiero crircka. KoinnyecTBo 3/eMEHTOB IIPH 3TOM YKa-
3bIBAIOT MAKCHUMAaJIEHO BO3MOXHOE (10 JIOTMKE 33JaqyH).
Bo-BTOpBIX, OIpenensioT NepeMeHHYI0-CYeTUHK (10 Ha-
yajia paboThl k=0). 3HaYeHUE 3TO¥ MepeMeHHOU OymeT
YBEJIMYMBATHCSI TIO Mepe MOMoJIHeHMS crucka. KoHeuHoe
€€ 3HaUEHNE — peaJIbHOE YMCIQ 3JIEMEHTOB B NOJYyYeH-
HoM crincke. PaccmorpuM nipumep. Ilycts form$ (N) —
opMupyeMBblii CIIMCOK Ha3BaHUit (aMinit), rey (N) —
CBSI3aHHBIf C HUM MAaCCUB, T/ie (GPUKCUPYETCH KOJTUYECTBO
OTHAHHBIX TOJIOCOB, v$ — MPOCTas NepeMeHHas (CayJai,
KOrJa JaeTcs TAIIb OAUH OTBeT). B iuxiie mpocMarpuBaem
yX¢ OKa3aBILIMECs B CIIMCKE HAUMEHOBAHMSI, CPaBHUBASI C
BBEICHHBIM OTBETOM. B cilyyae coBnageHus HapaliyMBaeM
PEUTHHT M IEPEXOAUM K CIIeIyIouleMy peclioHAeHTY. Eciau
MPEUTOXEHHBIA OTBET B CITMCKE HE HAWACH, YBEAUUUBACM
Ha | peaJibHOE KOJMYECTBO JIEMEHTOB B CITUCKE, 3aHOCHUM
B CIIMCOK OTBET Y ONpelensicM PpeHTUHT JaHHOTO HauMe-
HoBaHMs (oka 1).

70 k = 0
80 FOR 1 = 1 TO N ‘N - 4HCNO DeCHUHRSHTOB
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90 PRINT "PecrnoHmerT B"; i
100 INPUT v$

...................

1 TO k 'k - 9MCNO 3NEeMEeHTOB B CIIMCKe HA [RAHHHNIA MOMEHT
form$ (x) THEN rey(x) = rey(x) + 1l: GOTO 220

200 form$(k) = v$
210 rey(k) =1
220 NEXT 1

Korzna cnincox chopMupoBaH, ¢ HUM paboTaloT TOUHO
TaK Xe, KaK ¢ OObIYHBIMY MacCyBaMu, HO IIPY 3TOM HeJIb3s
3a0BIBaTh O CBSI3aHHBIX MacCHBaXx.

B npenyaraeMbIx pellIeHUsIX YaCTO UCIOJIb3YEeTCsI OTIe-
patop 6e3ycIOBHOTO IMepexoa. DTO BbI3BAHO, IJIaBHBIM
0o6pa3oM, TpeGoBaHMEM YMECTUTDb BCio IF-KOHCTpyKIIMIO
Ha OIHOM porpaMMHOM CTpoOKe (3KeaTeJIbHO, YTOOLI OHA
[p4 3TOM yMelllanach Ha 3KpaHe ). Bo3MOXHEI Jpyrue Ba-
PHAHTHI pEICHUS, TAE UCIIOJIb3YIOTCS, B YaCTHOCTH, ITepe-
MeHHbIe-(aaxku. CoBeTyeM Morpo06oBaTh pa3paboTaTh
MX CaMOCTOSITEILHO.

3adaua 3.76. Bvibop o66exma u3 cnucka.

Han cmucok 10 moautryeckux gesreneid. Onpocuwin
N XypHaJIMCTOB: KTO, IO UX MHEHMIO, MOXET ITOOEINTH
Ha BbIOopax? Kaxmblii 13 OIpolIeiiHbIX Ha3BaJl HE MEHEe
OIHOI U He 60Jiee TpeX pa3HbIX (paMITUA U3 IIPeIIOKEH-
HOTO CITKcKa (BBECTU ¢ KjlaBuatyphl damMwind). BeigaTh
[IPOHYMEPOBAHHBII CIIUCOK LeATENIEN, KOTOPBIX HUKTO HE
Ha3BaJl.

Pewenue.

D10 3amaya ¢ BIOOPpOM OO0BEKTa M3 HMMEIOLIErocs
crnucka 00beKToB. O0BABUM HEOOXOIUMBIE OOBEKTHI: N —
KOJIMYECTBO OITPOIIIEHHBIX, M — KaHIMAATOB B CITUCKE U

K — BapUaHTOB OTBeTa; fam$ (M) U g (M) — MacCHUBHI
damMunnii M1 HaOpaHHBIX MMM OYKOB JUIsi KaHIUIATOB
(cBsA3aHHBIE); kands$ (K) — MaccuB oTBeToB. Co31aBaTh

JBYMEPHBI!i MacCHB OTBETOB XYPHAJIUCTOB CMbIC/IA HeE
MMeEET: BBOJ UX MHEHHI U 06paboTKy OyneM IpOBOIUTH
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napajiensHo, opranu3oBas LUK FOR 1o uucny xypHa-
JIUCTOB. DTO OYAET BHEUIHUIA LIUKI.

Crtpoxku 30—60. BBoa (pamMuiinii KaHIUIATOB B MACCUB
fams$ (M) ¥ OOHyJIEHME MacCHMBa OYKOB, UMW HaOpaHHBIX
g(M).

BuemHuit uukn — crpoku 70—200 — mo onpaivBsa-
eMbIM XypHayiucTaM (i). BHyTpu Hero muki no aMuiu-
SIM, Ha3BaHHBIM JaHHBIM XYPHAJIUCTOM () — cTpoKu 90—
200. KaxxnoMy XypHaJIUCTy JaeTcsl TPY MOMBITKH (MacCuB
kand$ U3 3 3JIEMEHTOB), U3 KOTOPBIX XOTsI ObI OJJHA 1OJIXK-
Ha IIpMHAaJIeXaTh CIIUCKY KaHAUAATOB, TpUueM paMIMU
TIOCJIEMIHUX B MAaCCHBE ITOBTOPSITHCST HE TOJKHBI.

ITocie BBoma ouepeaHoro oobekra (haMuiInyu KaHau-
JiaTa) MPOBEPUM €ro Ha IMOBTOPSIEMOCTh — CPaBHMM C (ha-
MWIMSIMH, YK€ Ha3BaHHBIMH 3TUM XYPHAJIMCTOM — BJIO-
xeHue Hukia (t) — ctpoku 110—130. 3to mpoBepka Ne 1.

IIpoBepka No 2: onpoiieHHBIHM JOJKEeH Ha3BaTh XOTS
Obl omHY (baMWIMIO M3 CIMCKA. DTy IMPOBEPKY MOXHO
BBIIIOJITHUTh pasHbIMU criocobamu. byaeM cpaBHHMBATh
BBEICHHYIO (haMIIMIO ITOOUYEPEAHO C KaXI0M haMuinei
CIMCKa — BJIOXEHHUE LIMKJIA C NapaMeTpOM z — CTPOKH
150—170. Ecnu ¢daMuiaust B CIIMCKE €CTh, HapaliluBaeM
pEeUTUHT JaHHOTO KaHaunara. Eciu Her, paccMarpu-
BacM JIBa BapHaHTa: €CJU 3TO IepBBbI M3 OTBETOB —
noBrop BBoaa (ctpoka 180). Ecnim xoTss Obl oouH U3
HOPMAaJIBHBIX OTBETOB €CTh, JOIPOC JAHHOTO XypHaJIUCTa
npekpaiiaeM (ctpoka 190). [Insa aToro moHagoourtcs duar,
KOTOpbIii OOHYJAUM Iepea BXOOOM B LIMKJ C NMapaMeTpoM
z (ctpoka 140). @nary npucBanBaeM 3HaueHue 1, Korma
NOSIBJISIETCSL XOTSI Obl ONMH HOPMaJIbHbIN OTBET (CTpO-
Ka 160).

BbiBoa HEHa3BaHHBIX KaHIUAATOB (cTpoku 210—250).
Hx nepeyeHs no ycaoBuio TpebyeTcst IpoHyMepoBaTh. s
3TOr0 3aBOJAMM HE3aBUCUMBIN CUETYUK (F): OOHYJIUM €ro
nepe HayajoM MPOCMOTpa PEUTUHIOB KaHAUIATOB U Oy-
JIeM YBEJIMYMBATDb €r0 3HaYeHUE Ha | IMpH HAXOXIECHUU He
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YHAOMSHYTOTO KaHauaata. Bo3MoxHO, B IepeyHe HUKOTo
HE OKaXeTCs, KaXIblil U3 KaHIUAATOB KEM-TO OYIET yIIo-
MSAHYT. JI1s 9TOr0 NpoaHann3upyeM 3HayeHHUE CUETYHKa
3, BbIAZIE U3 HUKJIA IPOCMOTPa MaccuBa peATHHIoB. Eciin
PENTUHT paBeH HYJIIO, BbIIa€M COOTBETCTBYIOILEE COOONIE-
HHE.

10 N = 20: M = 10: K = 3

20 DIM fam$(M)y, g(M), kand$(K)

30 FOR 1 = 1 TO M

40 PRINT "®ammnua xaHaupaTta B"; i; : INPUT fam$ (i)

50 g(1) = 0 ‘'Cm. zagmauy 73.

60 NEXT i

70 FOR 1 = 1 TO N

80 PRINT "Xypmamuct E"; i

90 POR } = 2 TO K

100 INPUT "Bu6epuTe RKaHAMAaATa M3 cmucka"; kand$(Jj)

110 FOR t = 1 TO j - 1

120 IF kand$(j) = kand$(t) THEN PRINT "Vme 6mn": GOTO 100
130 NEXT t

140 flag = 0

150 FOR z = 1 TO M

160 IP kand$(3}) = fam$(z) THEN g(z) = g(z) + 1: flag = 2
170 NEXT z

180 IF flag = 0 AND j = 1 THEN PRINT "HeT B cmmcke": GOTO 100
190 IF flag = 0 AND j > 1 THEN j = K

200 NEXT j, i

210 j = 1

220 FOR 1 = 1 TO M

230 IP g(i) = 0 THEN J = j + 1: PRINT j; "."; fam$(i)

240 NEXT i

250 IF j = 0 THEN PRINT "Bce RaHAUZATH HaszBaHH"

260 END

Jadaua 3.77.

Cpenu N yyaummxcsi CTapiidx KJaccoB ITPOBEJid oIIpoc
(N 3amaHo): KaXnbid BbIOpad U3 MpPelICKEHHOIo CIMC-
Ka TpY pa3HbIX YHUBEPCUTETA CTPAHBI, MPEACTABISAIOIIUAX
JUISI HEFO MHTepeC (CMUCOK MPOHYMEPOBaH M COAEPXKUT 8
YHHUBepCUTETOB). OTnipeieIUTh KOJIMYECTBO yYalllXCs, YbH
FAPEANOYTEHNS COBNAIM (C YYETOM TOCJIeIOBATEIbHOCTH
MepeYmncieHus) U HoMepa BBIOpAaHHBIX UMY YHUBEPCHUTE-
TOB.
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Pewenue.

DT1a 3agaya UMeET OYeHb MHOT'O BApHaHTOB PELIEHU .
IIpennaraeMplit cmoco6 OCHOBaH Ha TOM, UTO YHUBEPCH-
TETHI TIPOHYMepoBaHbl OT 1 go 8. st yanoOcTBa nmpoBep-
KV BBOAMMBIX UKcesa OyAeM 3aHOCUTh UX B ONHOMEPHBIH
mMaccuB v (B) . Kaxmoe ynciio, BBonMMoe ouepeTHbIM yua-
mMMcst, IIpoBepsIeTCs (AOJDKHO YKIIAAbIBaThCsl B yKa3aH-
HBIM 1MaIla30H U He JOJIXHO OBITh Ha3BaHO JBAXIbl), I10-
CJIe Yero OHO BXOJUT B KaueCcTBE HU(DPHI B TPEX3HAYHOE UK~
cio (ctpoka 120): Tak BbIOOp yHUBEpCUTETOB 8, 4 11 7 gacT
yuciio 847. 3aHOCUM TpEX3HAYHOE YHCIIO B MAaCCUB TIpel-
MOYTEHU# vib (N) — OHO OHHO3HAYHO OTpaxaeT MHEHUE
naHHOTO ompouleHHoro. Ecau Obl MOpsioK mepevyucie-
HUSI POAM HE MTIpaj, NOTPeOOBAIOCH Obl YIIOPSICYECHbHE
Ha3BaHHBIX OJHO3HAYHBIX Yycell nepex opmMupoBaHueM
9JleMeHTa MaccKBa vib (N).

OrcopTupyeM MacCUB MpeanoyteHuid vib(N). Te-
nepb OAMHAKOBBIE YUCIA ClEeXyIoT nojapsa. Bocromnssy-
eMCSl 3TUM: OyneM INpOoCMaTpuBaTh AJIEMEHTHI MacCHBa,
CpaBHUBAsI TEKyillee YUCIO co caenyomumM. HecoBnane-
HH#€ 03HAYaeT Nepexoll K CIeAYIOUIEMY 3HAYCHUIO: MOXHO
MOABECTH UTOT I10 OPEeAbLAYILIEMY (pacriedaTarb), HO TONb-
KO B TOM CJIy4yae, €CJIv KOANYECTBO OOJbIie €AMHULIBI; HAC
HHTEPECYIOT IUIIL HOBTOPHL. B cilyyae coBnageHus Hapa-
IMBaeM KOJIMYECTBO JaHHBIX 3HAYECH U1 B MaccHBe, B 11pO-
TUBHOM cJlydyae cOpacbiBaeM CYETUMK: kol=1. [TockosbKy
B L{MKJIE TEKYHIMI 3JIEMEHT CPAaBHUBAEM CO CACIYIOIIUM,
NMoCACAHMIA 2AEMEHT 00padaThIBACTCH OTHAECIbLHO, yXE 3a
npeAenamMu HuKiIa. HyXHo yyectb, 4TO MIOBTOPOB MOXET
He 0Ka3aThCsl: IS 9TOTO BBeAeM (Paaxkoxk f.

10 N = 200: M = 8: B = 3

20 DIM vib(N), v{(B)

30 FOR {1 = 1 TON

40 PRINT "Nocerurems E“; i

50 vib{ij) = 0 'CM. sagauy 73.

60 FOR J = 1 TO B

70 INPUT “Homep yHmMBepcurera“; vi{j):
80 IF v(j) < 1 OR v(j) > M THEN 70
90 FORz =1 TOo § - 1
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100 IF v,3) = v(z) THEN 70

110 NEXT z

120 vib(i) = vib(i) * 10 + v(3)

130 NEXT 3, 1

140 FOR 1 = 1 TON ~ 1

150 FOR § =1 + 1 TON

160 IF vib(i) < vib(j) THEN SWAP vib(i), vib(Jj)

170 NEXT j, 1

180 kol = 1: £ = 0

190 FOR 1 = 1 TON - 1

206 IF vib(i) <> vib(i + 1) AND kol > 1 THEN PRINT vib(i); kol,
210 IF vib(i) = vib(i + 1) THEN kol = kol + 1: £ = 1 ELSE kol =1
220 NEXT 1

230 IF kol > 1 THKEN PRINT vib(N); kol

240 IF £ = 0 THEN PRINT "CosnajgeHut BeT"

250 END

3aMeyaHUue. [laHHOe pelliecHUE IPUIETCS CKOPPEKTUPO-
BaTh, €CJIM yHUBEPCUTETOB B criicke OyneT 6osee 10. Mox-
HO, B YaCTHOCTH, ITepeiTU OT LMdp K OyKBaM U paboTarb
C CUMBOJIbHBIMUA JaHHBIMM, KOTOpbIE TAaKXKe TMOANAIOTCS
COPTUPOBKE.

3adaua 3.78. D opmuposanue cnucka.

Kaxmnas w3 N ¢pepM nipeactaBuiia 3aKa3 Ha IpuodpeTe-
HYe M MamuH (Bce MaliMHBI B TiepeuHe pasHble). Cocra-
BUTb OOUIMI MepeyeHb HEOGXONMMEIX MAIlIMH C YKa3aHUEM
NMOTPEOHOCTU B HUX, YIIOPSIIOUYUTD CIIMCOK MO YOBIBAHUIO
MOTPEOHOCTH.

Petuenue.

3amava ¢ ¢popmupoBaHueM crucka. PopMUpys Cru-
COK, UCXOIUM U3 MaKCUMAJILHO BO3MOXHOTIO YHCIa 3JIe-
MeHTOB B HEM. OOBSIBUM N — KOJIHUYECTBO (hepM, M — Y-
CJI0 3aKa30B U1 BceX (hepM; MacCHUBBI: car$ (N*M) — CIH-
COK Ha3BaHM# MallIMH, g (N*M) — KOJIMYECTBO HAOpaHHBIX
HMH OYKOB (9TO CBSI3aHHBIE MACCHUBHI) U fcar (M) — Mac-
CHB 3aKa30B (OOHOBJISIEM I T KA X0 (hepMbl, ONUH Ha
Bcex). KonmmyecTBo 2;1eMEHTOB B MacCHBax car$ (N*M) U
g (N*M) 3aKJjiagblBacM I10 MAaKCUMYMY: Bce ¢epMbI 3aKa3a-
JIY COBEPUIEHHO pa3iible MalllUHBI.
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ITotpeGyetcs cueTynK it HOpMUPOBAHUS CIIACKA U
(puKcauuu peajibHOro YUCJIa MAmMWH, KOTopoe OyIeT B
CIIMCKE, TaK KakK JO Hayaja paboThl CIIMCOK IyCT, k=0
(cTpoka 30).

Crpoku 40—190 — popMHUpoBaHME MACCUBOB HY>XKHBIX
MalllMH ¥ PEUTHUHIOB KaXIOW MX HUX (BHELIHUM I'MKJI,
Mo pe3yjbTaTaM omnpoca Kaxzaoil us dpepm). @epma Ha-
3bIBAa€T M MalllMH, KOTOpPbl€ 3aHOCSTCS B MAaCCUB 3aKa30B:
3TO OCYILIECTBJISIETCS BO BJIOXEHHOM IIMKJIE C ITapaMeTPOM
j — cTpoku 60—180. MuI corenM, 4TOOBI Kaxaasi MaIly-
Ha ObLIa Ha3BaHa TOJILKO OJIUH pa3, CBepsisl CBEXKEBBEICH-
HO€ Ha3BaHHeE CO BCEMU, KOTOPBIE YK€ 3aHECEHbI B MACCUB
3aKa3oB. Il 3TOr0 OpraHU3yeM ellie OJWH BIOXEHHBIN
IMKJ ¢ TapaMeTpoM t — cTpoku 90—110. Eciu oGHapy-
XeH xy0Jib — MOBTOpP BBOMA. Ternepb IpUCTyIiaeM K pabote
¢ o0IMM cITMcKOM. Bo BHyTpeHHEM LHMKJIE C TapaMETPOM
x — CTpoKH 120—140 — npoBOAUTCS CONIOCTaBJIEHUE TEKY-
1IeTO BJIEMEHTAa MacCHBa 3aKa3oB i-if (pepMbl, fcar (j),
€ 9JIEMEHTaMU OOLIEro CUcKa, KOTOPBIE TaM YXe €CTb Ha
JTAHHBI MOMEHT (MX TaM k HauMeHoBaHuii). Eciu Hauuu
COBIIaICHNE, HapalllMBacM PEUTUHT X~ MapKy U Iepexo-
UM K BBOIY CJeAyIolled MallMHbI ISl JaHHOU (hepMBbl.
Crpoku 150—170 paGoTaloT Juilb NMpU YCJIOBUH, Y10 Ha-
3BaHHOM MapKM B OCIIEM CITMCKE He 0OHapyxXeHOo. B aToM
cilyyae NpupalyBaeM KOJMYECTBO 3JEMEHTOB B OOLIEM
cnucke (k=k+1) M BHOCUM HauMEeHOBaHMe B CITMCOK. Peii-
THHT 3TO MAIIMHKBI g (k) =1.

OrcopTupyeM MacCUB PeHTUHIOB IO YOBIBaHHIO, MO~
MYTHO TIepecTaBisisi COOTBETCTBYIOLIME Ha3BaHUsI MALLIUH
(ctpoxu 200—230), u BbIBeaeM pe3yibTar (CTpoku 240—
260).

3aMevyaHue. MaccuB 3aKa30B HYX€H TOJBKO IS
IIPOBEPOK, UHAYE CieJoBajo ObI CO3/aBaTh ABYMEPHbINA
MaccuB (3aKa3ssl, GepMBbI).

10 N=4: M =5
20 DIM car$(N * M), g(N * M), fcar(M)
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30k =0

40 FOR i =1 TO N

50 PRINT "depma ®"; i
60 FOR § = 1 TO M

70 PRINT "Mammua ¥"; Jj;
80 INPUT fcar$(j)

90 FOR £t = 1 TO j - 1

100 IF fcar$(j) = fcar$(t) THEN PRINT "Vke 6ama": GOTO 70
110 NEXT t

120 FOR x = 1 TO k

130 IF fcar${j) = car${x) THEN g(x) = g{x) + 1: GOTO 180
140 NEXT x

150 k = k + 1

160 g(k) = 1

170 car${k) = fcar$(3)
180 NEXT 3

190 MEXT i

200 FOR 1 =1 TO k - 1
210 FOR § =i + 1 TO k
220 IF g(i) < g(j) THEN SWAP g(i), g(j): SWAP car$(i), car$(3j)
230 NEXT j, 1

240 FOR 1 = 1 TO k

250 PRINT car${i), g(i)
260 NEXT 4

270 BND

3adaua 3.79.

B psiae ropooB MpoBeIv ONPOC HEKOTOPOTo MPOLeH-
Ta XUTeNeil Ha MpeaMeT AOBEpUsi, HENOBEpUS WM 0e3-
pa3IuYMsA K IpaBUTENbCTBY. Beero onpocunu N yenosek.
Pe3yabsTaThi OTlipoca o ropojiaM He yropsinoueHs!. Hamne-
yaTaTh CHACOK I'OPOHOB, Iie, COMIACHO OIpocy, bobiiasg
YacTh HACEJICHUS MTOAAEPXUBAET TPaBUTEILCTBO. [1pH BBI-
BOJI€ YKa3aTh TAKKE KOJIUYECTBO O POIIEHHbBIX U3 JTAHHOI'O
ropo/ia ¥ TIPOLIEHT TeX, KTO AOBEPSIET IPAaBUTEABCTBY.

Pewenue.

3anava ¢ popMHUpoBaHueM criucka. DopMuUpys cnu-
COK FTOpPOAOB, KCXOAUM H3 MAaKCUMANbHO BO3MOXHOIC YK~
CJla 37IeMCHTOB B HEM (BCE OTIPOIICHHbBIEC OKa3aauCh U3 pa3-
HBIX TOPOIOB).

OO6BbIBUM KOJIUYECTBO ONIPOICHHBIX N M MACCUBSHI MO
ropoaaM (G$ (N) — roposia, kol {N) — KOJAHYECTBA ONpPO-
LHIEHHBIX U itog (N) — UTOroBOE MHEHME XHTEJCH Ka-
Xnoro ropoga). Bce Tpy MaccuBa — CBSI3aHbI MEXAOY CO-
60i#i. TTocKkosibKy 1O YCIIOBHIO HAaC HHTEPECYIOT ropoja,

266



rae 6osblIas YyacTh HaCEIEHUS TTOIIEPKUBAET IIPaBUTEITb-
CTBO, OyneM McxoouTh U3 MpuHuuna: «Kro He ¢ HaMH, TOT
MPOTUB HAC», T. €. HaceJIeHHe JICJIUM Ha JoBepsionux (+1)
U Bcex ocTaabHbIX (—1). Tor monmyyum, cymMmmMupys Bce
BBOJIMMBIE OTBETHI. BapHaHT: eciiu «Bce OcTallbHbIe» OYAYT
BBOJUTBb He —1, a 0, TO MOJIYy4UM KOJIUUECTBO CTOPOHHU -
KOB.

Cnucok ¢popMHUpyeM 10 CTaHIapTHOM CXeMe — BHELI-
HMIt LMK IO yuciy onpouieHHbIX. IToTpedyloTcs ase ne-
pEMEHHbIE — IS 3anMCU ropoja (gorod$) M MHEHUS AaH-
Horo ornpoliieHHoro (ot v). [Ipu BBoze mpoBepsieM, YTOObI
MHeHHUE ObLIO +1 WK —1 (CKoOKU B cTpoKe 60 HyXHbI!)
BBeJICHA He ITyCTasi CTpoKa BMeCTO Ha3BaHus ropoja. I1o-
TOM, KaK B NpeIpIayILEH 3a1aye, IIPOBEPSIEM, €CTh JIU YK€
3TOT TOPOA B CIIMCKE WU HET. B 3aBUCUMOCTH OT 3TOrO
paboTalOT pa3Hbie IPYNIIBI OlepaToOpoB: cTpoka 80 j1ubo
ctpoku 100—110.

Ilpu BBHIBOZE NMOMHUM O TOM, YTO Hac MHTEPECYIOT
ropona, rae noBepsieT GOJIBHIMHCTBO, @ TAKMX MOXET He
oka3aTbCsl. sk KOHTPOJIS HAJIM4MsA/OTCYTCTBUST HY>XKHBIX
ropoJIoB UcIoJb3yeM (iaxok. IlepeGupaeM B LIMKIIE BCE
OKaszaBllMecs B CIHMCKe ropoja M Jisl KaXIOoro mnpose-
psieM uror. PacriedyatbiBaeM TOJIBKO MPU MOJIOKUTETbHOM
UTOTE.

10 N = 5
20 DIM G$(N), kol(N), itog(N)
30k =0
40 FOR i = 1 TO N
50 INPUT "Topom? losep/Het/6espasn (1/-1/-1)"; gorod$, otv
60 IF gorod$ = "" OR (otv <> 1 AND otv <> -1) THEN 50
70 POR j = 1 TO k
80 IF G$(j) = gorod$ _
THEN kol (j) = kol(j) + 1: itog(j) = itog(j) + otv: GOTO 120
90 NEXT jJ
100k = k + 1
110 G$(k) = gorod$: kol(k) = 1: itog(k) = otv
120 NEXT i
130 PRINT "BONBIMHCTBO ROBepseT IPABUTENLCTBY B ropogax:": £ = 0
140 FOR 1 = 1 TO k
150 IF itog(i) > 0 _
THEN PRINT G$(i), kol(i), itog(i) * 100 / kol: £ = 1
160 NEXT i
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170 IF £ = 0 THEN PRINT "Takux roponoB HeT"
180 END

CTporo roBopsi, B yCJIOBUHM YITOMSIHYTO U TPEThE MHE-
HHe, XOTS 9Ta UHPOpMaLUsl HUTAE Jajiee He MCIONb3Y-
ercst. IIpuBenem (parMeHT MpoOrpaMMBl, Il YYTEHBI TPU
BapuaHTa OTBeTa, a TAaKXe 3allOMUHAIOTCSI ropoJia U OT-
BEThbI OMPOILUEHHBIX B CBSA3aHHBIX MacCHBax gorods (N)
U otv (N). B manHoM ciyyae /i Kaxmoro ropona oyaem
(b¥KCcHUpOBaTh B CBSI3aHHBIX MacCUBax Ha3BaHUe — GS$ (N)
YHCJIO OMPOILUEHHBIX — kol (N) M KOJUYECTBO TeX, KTO
JIOBepsIET IIPaBUTEIbCTBY — yes (N) .

10 N = 10

20 DIM gorod$(N), otv(N)

30 DIM G$(N), kol (N), yes(N)

40 k = 0

50 FORi =1 TON

60 INPUT "I'opox? CremneHs mosBepua (1/-1/0)"; gorod$ (i), otv(i)

70 IF gorod$(i) = "" OR otv(i) > 1 OR otv(i) < -1 THEN 60

80 FOR §J = 1 TO k

90 IF G$(j) = gorod$(i) AND otv(i) = 1 _
THEN kol(j) = kol(j) + 1: yes(j) = yes(j) + 1: GOTO 150

100 IF G$(j) = gorod$(i) AND otv(i) < 1 _
THEN kol(j) = kol(j) + 1: GOTO 150

110 NEXT J

120 k = k + 1

130 G$(k) = gorod$(i): kol(k) 1

140 IF otv(i) = 1 THEN yes(k) 1 ELSE yes(k) = 0
150 NEXT i
160 PRINT "BONBUMHCTBO ROBepAeT NPAaBUTENbLCTBY B ropomax:": £ = 0

170 FOR 1 = 1 TO k
180 IF yes(i) > kol(i) - yes(i) _

THEN PRINT G$(i), kol(i), yes(i): £ = 1
190 NEXT i
200 IF £ = 0 THEN PRINT "Takmx ropomgos HeT"
210 END

3adaua 3.80. Botboop us cnucka u gpopmuposanue cnucka.

Kny6 cobakoBoacTBa Ha €XerogHoil BbICTaBKe Mpo-
BOAUT OIpoC obIecTBeHHOro MHeHUs. Kaxnomy uz N
IOCETUTENIEN NpeTtaraeTcsl Ha3BaTh TPU MOPOABI U3 PO~
HUIOrOJHEero crucka (B crnucke M rmopon pacroioXeHbl B
nopsiake yoslBaHUsT nonyasipHocTu). CpopmMupoBatb HO-
Bblif CUCOK B [TOPSLIKE yObIBAaHUS ITOITYJIIPHOCTU ITOPOABI,
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yKa3aB MeCTO KaXIOii OPOJbI B IMPOILJIOTOAHEM CIIMCKE.
IIpenycMoTpeTh MpOBEPKY: KaxKIblif N3 OTIPOILIEHHBIX J0JI-
X€H Ha3BaTh TPH pa3HbI€ [IOPOIbl M TOJIBKO U3 IPEAI0XKEH-
HOTO CITHCKA.

Pewenue.

OOBIBUM:

prs$ (M) — CHUCOK MOPOJ MPOLL.Oro roaa;

novs (M), rey (M), was (M) — CBfI3aHHbI€ MaCCHBBIL:
CMHUCOK IIOpoAd 3TOro rojaa (pasynopsiioueHHas BbIOOpKa
M3 MPONUIOTOHEr0 MacC1Ba), KOJIMYECTBO I0JIOCOB, OT-
JAHHBIX COOTBETCTBYIOLLIMM IIOPOIaM, U MECTa COOTBET-
CTBYIOIIMX TIOPOJ B NMPOILLIOTOAHEM CIIUCKE (MHACKCHI B
MacCHBeE pr$ (M) ); KOJHUYECTBO 3JIEMEHTOB B 3THX MacCH-
Bax yKa3bIBacM MaKCHUMaJIbHO BO3MOXHO€ — B HBIHEIIHUHA
CIIKCOK BOLLIM BCE MOPOAbI U3 MPOILLJIOTOAHETO;

v$ (B) — MacCuB IOpoJ, Ha3bIBA€MbIX KaXIbIM OIIPO-
HIEHHBIM (MacCHB MHOIopa3oBOro UCIIOJIb30BaHMA ),

k — peajpHOE KOJHWYECTBO MOPOA B HOBOM CIIHCKE;
HM3MEHSETCS MO MePe MOMOJIHEHUS CITUCKa.

Ja yno6¢TBa OTIalKy IIPOrpaMMbl MCXOTHBIHM (TIpo-
[UIOTOAHMIT) CIIMCOK BBEAEM C IIOMOILIBIO OINEPaToOpoB
onpeneaeHus U dreHusa KoHcranT (DATA, READ, cm.
pasnen «OrepaTophl ONIpeNeICH)S 1 YTCHUSI KOHCTaHT» ).

3ra 3amaya Kak ¢ BLIOOPOM M3 MMEIOIIETOCS CIUCKa,
TaK ¥ ¢ GopMUpOBaHUEM HOBOTO. 3HAUUT HY>XHO ITIPOBECTUA
cJleIylolIe IpOBEPKU:

1. Tpu BBOOAUMBIE ITOPOALI JOKHBI OBITH pa3HBIMUA —
crpoku 130—-150.

2. BBemeHHas mopoaa yxe MoXeT ObITh 3aHeCeHa B HO-
BBIii CIIMCOK: €CJIM OHA TaM, HY>KHO TOJIbKO YBEJIUYUTh Ha
1 KOIMYeCTBO OTAAHHBIX 32 HEE N0JIOCOB M MIEPENUTH K Clie-
Iyrollieit mopoje (3TOro XXe OIpOILIECHHOTO UM yXe CIeTy-
Io1Ero) — crpoku 160—180;

3. Ecnu ripu BTOpOI ITpoBepKe IOPOIbl B HOBOM CITHC-
K€ He HallLI4, €€ TyJa HaJgo ITOMECTUTh, HO TOJIBKO IpH
TOM YCJIOBHM, UYTO OHA MUMEETCSI B MPOILIOTOAKEM CIHC-
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ke. [nst sToro npocMarpuBaeM TNPOULIOTOIHUMA CIIMCOK,
COTIOCTaBJISISI €TO 3JIEMEHTBI C BBEACHHOM ITOPOHOM: €CIH
COOTBETCTBHME HalIcCHO, Ha €NWHMILY YBEIMUMBAEM KO-
YeCTBO B CIIMCKE 3TOr0 roia, 3aHOCHUM Ha3BaHUE MOPObI B
MacCUB Ha3BaHW, OTIpeIeisieM TS TOU IMOPOIbl pEUTUHT
Ha JaHHBIA MOMEHT (rey (k) =1: IOKa BCErO OJAMH roJjioc),
aTakxke (PUKCHUPYeM IPOILUIOroIHIOK MONY/ISPHOCTb JaH-
HOI4 IOPOJIbI — 3TO HHIEKC B MPOLLIOrogHeM crucke. ITo-
CJIE 2TOT0 HYXHO IEePEeNTH K ClIeAyIolIei mopojie. BTa IIpo-
BepKa BhINOJIHsIETCS B cTpokax 190—210. Ecnu HazBaHHas
nopoza He OOHapyXeHa B IIPOLUIOTOOHEM CIIUCKE, TIpO-
CHM IIOBTOPUTH BBOJ — CTpoKa 220.

ITpoBepxy HOJCKHEI OCYHIECTBASTHCA MMEHHO B TaKOM
NMOC/IeNOBaTEIbHOCTH.

ITocne popMupoBaHUsI CAUCKA HBIHEUIHETO roja (TpU
MaccuBa I10 k 3JIEMEHTOB B KaXIOM) MPOU3BEAEM COPTU-
POBKY Macc¥Ba pEMTHHIOB, HONYTHO IEPECTABISAS U COOT-
BETCTBYIOLLIME 3JIEMEHTHI IBYX IPYTMX MaCCHUBOB.

BriBOI pe3yibrara — CTaHAAPTHHINA.

10 N = 200: M = 10: B = 3
20 DIM pr${(M), nov$ (M), rey(M), was(M), v§(B)
30 DATA “Jor", "IobepMaH", "Bokxcep", "Bympmor", "Osuapxa"
40 DATA "Porseiltnep", "BacceT", "Yay-vay", "CnaHuens®, "Tarca"
50 FOR i = 1 TO M
60 READ pr$(i): PRINT i; pré$(i),
70 NEXT i
80 k =0
90 FOR 1 = 1 TO N
100 PRINT "HNoceTurenp ¥"; 1
110 FOR j = 1 TO B
120 INPUT "HNopoma*; v$(3j)
130 FORt =1To j - 1
140 IF v§(3) = v6(t) THEN PRINT "Vie 6mnmo": GOTO 120
150 NEXT t
160 FOR x = 1 TO k
170 IF v$(J) = nov$(x) THEN rey{x) = rey(x) + 1: GOTO 230
180 NEXT x
190 FOR y = 1 TO M
200 IF v$(j) = pr$(y) THEN k = k + 1: _
nové$ (k) = v$(j): rey(k) = 1: was(k) = y: GOTO 230
210 NEXT y
220 PRINT “"HeTr B cmmcke": GOTO 120
230 NEXT §, 1
240 PFOR 1 =1 TO k - 1
250 POR 3 =1 +«+ 1 TO k
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260 IF rey(i) < rey(j) THEN SWAP rey(i), rey(j): _
SWAP nov$ (i), nov${j): SWAP was (i), was(j)
270 NEXT j, i
28Q PRINT "lopogma”, "IomynapHOCTR", "HoMep B CTapoM cImcke"
290 FOR i = 1 TO k
300 PRINT nov$(i), rey(i), was(i)
310 NEXT 1
320 END

TpeGoBaHus K 0POPMIEHUNIO TEKCTA
nporpamMmbl

1. Bce 00BbEKTHI MpOrpaMMbl JODKHBI ObITh OITUCAHBI
B HayaJie MporpaMMbl C IIOMOILBIO OIlEpaTOPOB REM MJIA
3HaKa KOMMeHTapus ' (armoctpod).

O0beKTaMy IIPOTPaMMEI SIBJISTIOTCSI:

— HMCXOMIHBIC JaHHbIE;

— MPOMEXYTOUHBIE Pe3yJIbTaTHI;

— BCIIOMOTraTeIbHbIEC IEPEMEHHBIE;

— OKOHYaTeJIbHbIE Pe3YJIbTaThI.

2. Bce McxonHble JaHHBIE JOJIKHBI ObITH BBEACHBI
B OneparuBHylo ITaMaTh MalIMHbl OOHUM M3 OIepaTo-
poB BBoAa MHGopMauyu. BeiOop KOHKpETHOTO oriepaTopa
BBO/JIA OIIPEEISIeTCSI aBTOPOM IIPOrpaMMbl, UCXOIS U3 Lie-
JIeCOO0pa3HOCTH HCII0Ib30BaHMSI TOTO MJIM MHOTO OIlepa-
TOpa B KaX/I0OM KOHKPETHOM ClIyyae.

3. KaxnomMy omnepaTtopy BBOAa UCXOAHBIX AAHHBIX C
KJIaBUATyphl JIOJDKEH IIPEeAIleCTBOBATh ITOSICHUTEIbHBIN
TEKCT, BBIBOAWMBI MpPU BBINIOJIHEHUH IPOrpaMMbl Ha
3KpaH MOHHUTOpA.

4. BuiBoJ pe3yJbTaTOB pellleHUs 3aJayd AOJLKEH CO-
NPOBOXAATLCS TEKCTOM, IIOSICHSIOIIMM BCE BBIBOAMMBIE
JIaHHBIE.

5. B Tekcte nporpaMMbl He JOJLKHO ObITh CUHTaKCU-
YECKUX OLIMOOK, TaKUX KakK:

— HeIpaBWIbHast KOHCTPYKIIMS OIlepaTopa;
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— HEeBEpHas 3alUCh KIIOUYEBBIX CJIOB SI3bIKA IIpOrpaM-
MUPOBaHUSI;

— HapylleHHe IpaBuI Ha3HAYeHUsI UMEH O0OBEKTaM
aJITOpUTMa;

— UCIIOJIb30BAaHUE CUMBOJIOB, KOTOPBIX HET Ha KJIaBU -
arype O9BM.

6. CocraB/ieHHas IporpaMma J0JKHa OTHO3HAYHO CO-
OTBETCTBOBATh YCJIOBMIO 33JJa4y U OBITh pabOTOCIIOCOOHA.

7. PaboTOCIIOCOOHOCTD MPOTPaMMBbl 10JXKHA OBITh 1O~
Ka3aHa nyreM (opMaJIbHOTO MCITOJIHEHUS aJITOpUTMA.

3apaum Asis CaMOCTOSTE/IbHOrO peLueHnst

1. TpeyrosibHUK 3a/laH IBYMsI CTOPOHAMU U YTJIOM Me-
Xy HUMHM (B rpagycax). OnpeneauThb JJIMHY TPETbe CTO-
POHBI TPEYTOJIbHUKA U €r0 MeINaHBI.

2. U3BecTHBI pebpa NpsIMOYTOJILHOTO TMapayieenu-
nena. BeIUMCIUTD IUIMHY IMArOHAIU, 00hEM U MOJIHYIO MO~
BEPXHOCTb NapajuieNienuineaa.

3. OnpeneauTh, MPUHAIJIEKUT JIM TOYKA ¢ KOOPIMHA-
tamu X, Y poMOy ¢ BepumHamu B Toukax (0, 1), (1,0),
©,-1), (-1,0).

4. C kjaBuaTypbl BBOASTCSI KOOPAMHATHI TOYKM Ha
wockocTd (X u Y). IlpuHamiexuT v Touyka ¢urype,
orpaHMYeHHOI JuHusiMu: a) ¥ = |X|u ¥ = X/3 + 2;
)X =2+xY,X+Y=4uY =3xX;BX+Y =35
uYy=Xx2?

5. OnpeneauTb HanGoJIbILEE U3 TPEX UMCEIT.

6. HaiiT 1Ba MEHBILIMX YKCJIA U3 TPEX.

7. JlaHBI OeHCTBUTENbHbBIE TTIOJOXUTEIbHBIE YHCA a,
b, ¢, x, y. BbISICHUTB, IpONAET 1M KUPNUY C pedbpaMiu a, b
U ¢ B IIPSIMOYTOJILHOE OTBEPCTHE CO CTOPOHAMU X U Y.

8. OnpenennTb, BACOKOCHBI MM HET FOJl, HOMEp KO-
TOPOro BBOOUTCS C KiiaBuatyphl. [1prMeuaHue: BUCOKOC-
HbII rog neautcs 6e3 octarka Ha 4, HO He 3aKaHYUBAETCs
Ha 1Ba HyJs1, 100 aenutcs 6e3 ocrarka Ha 400.

272



9. Jansl 3 mpssmoyrosbHuKa. [TpsiMoyToJIBHUKHM orpa-
HUYEHBI CIEAYIOIIMMU NpsIMbIMU: 1-ii x = 0; x = 3;y = 0;
y=32-ix=Lix=4y=1y=4,3-lix=2;x=25;
y = 2; y = 5. C xjaBuaryphl BBOASTCSI KOOPIMHATHI He-
KOTOpPOM TOUKHU: Xt U yt. BbIBECTH COOOILIEHUE O TOM, MIPU-~
HAIUIEXXUT WIM HE MPUHAIJIEXHUT TOUKa: a) OMHOBPEMEH-
HO BCEM TpeM KBajapaTaM; 6) HM OTHOMY U3 TpeX KBaJpa-
TOB; B) OMHOBPEMEHHO MIEPBOMY U BTOPOMY KBajJipaTaM, He
NpUHaLIexa Mpyu 3TOM TPeTheMy; T') MO0 BTOPpOMY, JTUGO
TpETbeMY KBalpary.

10. C xiaBuaTypbl BBOIUTCSI HaTypaJibHOE TpeX3Hau-
Hoe yucino N. Onpeneaunts, KpaTHo v oHo 19. [Tpenycmo-
TPETh POBEPKY BBOAUMBIX 3HAUEHU.

11. FOpucT npyHUMAaeT 1o MoHeAeAbHUKaM U YETBep-
ram ¢ 9 o 14, no BropHuKkam c¢ 14 go 19, no narHuLaM
¢ 15 mo 20 yacos. B npoyue nuu npuema HeT. OpraHu3o-
BaTh BBIBOJ Ha3BaHUSI IHSI HENEJIU U TIPUEMHBIX YaCOB TMPU
BBOJI€ HOMEpPA JHS HEelIEJIH.

12. B npocTyio nepeMeHHYIO ¢ KjlaBUaTyphl MOCIeI0-
BaTeJILHO BBECTH N UMCeJl M TIOCUUTATh UX TPOU3BEAeHUE

13. BeluucauTh (pakTopHaj BBEIEHHOTO C KiIaBUaTyphl
ueyioro yrcia M.

14. PacnieyaThiBaTh KBagpaThl YMCE, HAXOMSILIUXCS B
nuamnasoHe ot 0 1o 1 ¢ urarom 0,2.

15. PacnieuatbiBaTh Npoyu3BeaeHUe yrucen A u B, uame-
HstoLmxest oT 11 M —25 ¢ uiaroM —3 ¥ 5 COOTBETCTBEHHO
IO TeX Iop, MoKa 3TO MPOM3BEeACHUE — OTpHULIATEJIbHOE
YHUCIIO.

16. M3BecTeH MOKBapTaJdbHbBIM BBIMYCK MPOAYKIIMHU
s 5 11exoB. BeiBecTu cpenHee apugmeTuyeckoe 3Haye-
HUE BLITIyCKa IO KaXKAOMY LIeXy U OTIpeeTMTh CyMMapHbIA
BBITIYCK MO BCEM LIeXaM.

17. B npocTyio repeMeHHYI0 [10C/Ie10BaTEIbHO BBOASIT
Y CYMMUPYIOT MOJIOXUTeIbHbIE yncia. BBoa 3akaHYMBa-
ercs, koraa cymma npeBblcuT 120. BeiBecTH cymmy.

18. B nepeMeHHy10 MocCaeI0BaTEbHO BBOIASAT YHCIA,
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OTJINYHbIE OT HyJisd. OKOHYaHWe BBOAA — HOJIb. Onpene-
JIUTh CpeJiHee apupMETUYECKOE OTPULIATEIbHBIX UM CEN.

19. B npocTylo nepeMeHHyI0 MocjefoBaTeIbHO BBO-
aatcst N BelieCTBEHHbIX uncesl. BhiuncanTbs MakcuMab-
HOE€ 3HayeHue cpeay BBEIEHHbIX YMCeJl, NPpeBbIlIAOUINX
3aflaHHoe Yyucio P.

20. B npocTyio nepeMeHHYI0 NMOCAeaoBaTeIbHO BBO-
IATCs yucnaa, He paBHble 0. OnpenenauTb MUHUMATLHOE
3HayeHMUE U KOTUYECTBO YkCeJl, paBHbIX MUHUMYMY.

21. B npocTyio nepeMeHHY0 NocieloBaTe/ibHO BBO-
narcs N uucen. HaiiTu cpeny He4eTHBIX YHCel: a) MUHU-
MaJIbHOE 3HaYeHHE U ITOPsIIKOBBII HOMED I10CJIEAHETO YU -
cjla, paBHOTO 3TOMY 3HAYEHUIO; 0) MaKCUMAaJIbHOE 3Haye-
HY€ U NTOPSIAKOBLI HOMEp MEPBOTro YMCja, paBHOTO 3TOMY
3HAYEHHUIO.

22. Iluana3oH 3agaH yuciaaMu L u R. Bsoautcs noce-
JIOBAaTE€TLHOCTh IPOM3BOJIBHBIX YUCEJ; OKOHYaHUE BBO-
Ja — 10 XeJjaHuio rnosib3oBaTens. ITocunrars: a) cymmy
yycen, JexXalluX BHe Auana3oHa; 0) KOJUYECTBO YUCE,
KpaTHbIX 7 4 TIONaJalouIMX B JUarna3oH.

23. B mpocTyio niepeMeHHYIO IMOCIe0BaTeIbHO BBO-
ngaTes yucna. OxoHuaHue BBojga — 0. CKoAbKe uucen
OoJiblile CBOUX cocelieif cripaBa?

24. B npocTyio nepeMeHHYIO I10cieloBaTeIbHO BBO-
narcst N uucen. OnpeaenuThb, CKOJBKO YHce 00Jbliie CBO-
UX coceieil cliera v CIipaBa.

25. B npocTyio nepeMeHHyIo MocieIoBaTeIbHO BBO-
natcs ynucna. OKoHYaHMe BBOAA — 10 XKE€JIaHUIO MOJIb30-
Batess. Bce M uMcia nmomnajaloT B 3alaHHBIA AUara3oH
(HayvaJIo ¥ KOHEl AMaria3oHa BBOJAITCS € KJ1aBUATyphl)?

26. B npocTyio nepeMeHHYIO MOCJE¢I0BaTeIbHO BBO-
aaTcst N yucesi, OIMYHBIX OT HyJ1s1. YeTHbIE I HEUETHbBIE
yucjia 3aBepllaloT ocjie103aTeTbHOCTh U CKOJIBKG UX?

27. B npoctyio nepeMeHHyio BBoAsAT N uncesn. CKoib-
KO pa3 B [1OC/IeI0BAaTeIbHOCTH MEHSAETCS 3HaK?
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28. Hameuatatpb H300paxeHUE BCEX ITPOCTHIX HECOKpa-
TUMBIX TIpaBUJIBHBIX ApoOeil, 3HaMeHaTeslb KOTOPBIX HE
npeBbIlIaeT 9.

29. BBoauTcsa moJIOXUTENbHOE Lenaoe yucio A <
< 10000. OnpenennTh 3HAKOYEPEIYIOLIYIOCSI CYMMY €r0
uudp S, cuuTas caMblii CTapILMi pa3psia MOJOXUTEIbHBIM
ciaraeMbIM. MaccHBBI He UCIIOJIb30BaTh.

30. BBomuTcs mMoOJOXHMTENbHOE LieJoe uucio B <
< 10000. Bce nu ero umdpsl pasHsie? MaccuBbl He UC-
M0JIb30BATh.

31. Cpeny HaTypaJIbHBIX TPEX3HAUYHBIX YHUCEJ OMpe/ie-
JIUThb KOJIMYECTBO MPOCTBIX U pacrneyaTaThb UX.

32. IlpeacTaBUTh BBOEMMOE C KJITABUATYPHI YMCJIO B BU-
Jie 9KBYMBAJCHTHOI eMy CyMMBI TPOEK U MSATEPOK TaK, UTO-
ObI KOJIMYECTBO TPOEK OBLIIO MUHUMATBHBIM.

33. Haiitu HauOGONbUIMIT OOLIUI AEAUTENb IJIST TPEX
3alaHHbIX YUCEIL.

34. HaifTu HauMeHbIlIee 001ee KpaTHOE ISl TPeX 3a-
JAHHBIX YUCEIT.

35. HaifTu MUHUMAJIBHOE KOJMYECTBO CJaraeMbiX B
cymmepsigal-1+1.2.2+1-2.3.3+...+1-2.3....-K-K,
NpU KOTOPOM 3Ta CyMMa ctaHeT 6osblie 120.

36. [l npOU3BOJILHOIO 3HAYCHUS apryMeHTa «x» (110
MOAYAIO0 GosiblIe 1) BBIYUCIUTD CYMMY

S=1-1/x+1/x2=1/x3+...+1/x~

37. J1nst npoM3BOJILHOTO 3HAYCHUS apTyMeHTa «x» (110
MOIYJIIO OOJIbILE 2) BHIYUCIUTH CYMMY:

S=1+2/x+4/x>+8/x>+...

BeruMcieHUs IMPOAOJIKATh A0 TeX IMOp, MoKa OUepeaHOe
claraeMoe Gonblile 3amaHHOro 3HayeHus: Z. BriBectu Ha
JKpaH YUC/10 ciaaraeMuix K.

38. BbIUUCIUTD TIOCIIEAHIO CYMMY YWICHOB psjia, PU
KOTOPOIl MOYJIb pa3HOCTU MEXIY TEKYIIMM M IpEeabiay-
LIMM YieHaMU psima octaeTcs MeHblle 1. Kpome cymMbl,

275



BBIBECTH Ha 3KpaH 3HAYCHHUC NMOCJICOHETO ClaracMoro

1 1.2 1‘2'3 1‘2'3'4
+ + + + ..

39. Beiuncautb CyMMy WieHOB psiia. CyMMHUpOBATh 10
TeX TI0p, TO0Ka pa3HOCTb MEXIY TEKYIleH M Mpeablaylei
cymMamu 6oasiie 0,001. BeiBecTu cymMmMy, nocienHee cia-
raeMoe, Bollleilliee B CYMMY, U €ro HoMep. Paa umeer cne-

IYIOUIUA BUI:

12.5 4 225 32.6 42.6 52.7
74 T 736 T 2468 T 796810 T 7968012 T+
40. CocTaBUTb IPOrpaMMy BbIYMCJIEHUS TIPUOINKEH -
HOTO 3HAYeHMs CYMMBI 2JIEMEHTOB psiaa

S=1-2xx/1"+x3/31=2xx° /5! + x" /T~ . ..

IUTSI IIPOM3BOJIBHOTO 3HAaUEHMST apTyMeHTa «x» (110 MCAYI0
MeHble 1). CyMMUpOBaHUE IIPOJOJIKAT 10 TEX IIOP, N10Ka
Pa3HOCTh MEXIY OYEepPeIHBIM U MPEAbIAYILIUM ClaraeMbl-
MM He CTaHeT MeHbIlIE 3alaHHOM BeJIMYMHBI Z (TOYHOCTH
BBIYMCICHUN),

41. JaH onHoMepHHIt MaccuB u3 N aneMeHTOB. T1o-
CYMTATh IPOU3BEIACHKE JIEMEHTOB, KPAaTHBIX MSITH U CTO-
SIUIMX B MTO3ULIMAX C YeTHHIMU HOMEPAMMU.

42. OrnpeaenuTtb B IBYMEPHOM MacCUBE€ MUHUMaJb-
HOe 3HauyeHUe U KOOPAMHATHI 2JIEMEHTOB (HOMepa CTPOK
1 CTOJIOiIOB), paBHBIX €MY.

43. IIpoBepHUTh, €CTb JIM B TPEXMEPHOM MacCHUBE lie-
JIBIX YMCeJI 3JiEMEeHTHhI, KpaTHbie 29. Eciui ecTh, BhIBECTU
HX KOOPIMHATHI, €CJIM HET, BBIAATh COOTBETCTBYIOILIEE CO-
obleHue.

44. ITpoBepuUTh, YIIOPSAOUYEHBI JIX 110 YObIBAHUIO 2JIE-
MEHTBI OTHOMEPHOI0 MaccuBa.

45. HenouncneHHslit MaccuB (M cTpok, N cToI6110B)
conepxut uucia ot 0 1o 9. CKoybKO pa3 BCTpeyaercs B
MacCHBE KaXJI0€ Yucio?
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46. Beectu aiByMepHbIilt MaccuB M x N. Onpeneauts.
a) MMHYMAaJIbHOE 3HaUeHUE B KaXI0oi CTpoKe; 0) cpenHee
apupMeTHIecKoe OTpULIATEIbHBIX 3JIEMEHTOB JUIST KaxKI0-
ro croybua.

47. BBeCcTH IByMEPHBIN LIEIOYUCIICHHBIA MacCUB, CO-
Jepxauiyit 7 ctpok 1 6 cron6uoB. ITocuntaTh KOJIMYECTBO
JIBY3HAYHBIX YUCEN B 5-i CTpOKE U MIPOU3BEACHUE UUCEI,
CTOSIIIMX B HEUETHBIX MO3UIIUSIX 2-r0 cTosnbua. Ilpenycmo-
TPETh IPOBEPKY BBOAMMBIX JaHHBIX.

48. BBecty KBazpaTHblit MaccuB N x N. OnpenesuThb
nocjieqHee MITHUMaIbHOE 3HAUEHUE LIS 3JIEMEHTOB, Jie-
XalllMX Ha TOOOYHOM AUaroHaIu, U IIEpBOE MUHUMAJILHOE
3HaYeHME [Ji 3JIEMEHTOB, JIeXalllUX Ha [JIaBHOM auaro-
HaJIH.

49. B xBagpaTHOM MacCHBE CIyJaifHBIX YK CEJI OTIpeie-
JIUTH CYMMY TI0JIOXUTEJbHBIX 3JIEMEHTOB, JIEXKALIUX BBILLIE
[JIaBHOU M NOOOYHOM AaroHajiei.

50. B xBampaTHOM MaccHUBe€ LeJIbIX YHCeJl OIlpese-
JIUTH cpenHee apuPMETHIESCKOE JIEMEHTOB, JIEXalUX HU-
Xe MoGOYHOM M BBIIIIE IVIaBHOI nuaroHanu. PacnieyataTth
KOOPIMHATHI TEX 2JIEMEHTOB MacCHBa, 3HAYEHUE KOTOPBIX
paBHO HAICHHOMY CpeTHEMY apU(PMETUYECKOMY .

51. 3anoJHUTH YKCJIOBYIO KBaIpaTHYIO MaTpuLy 7 x 7
3JIEMEHTOB COTJIACHO CXEME:

SO OoOO
O e e —m O
O = N WN—O
O = NN —D

0
1
1
1
1
1
0

O NNN—~O
SO oo O

[TponenaTe aHAIOTUYHOE C MaTpULieii 8 x 8 2/1IeMEHTOB.

52. B nByMepHOM MaccuBe u3 M x N 3/JeMEHTOB I10-
MEHSATH MECTaMU 3JIEMEHTHI CTOJIOLIOB ¢ MAKCUMAaJIbHOM U
MUHHUMAJIBHOM CYMMaMHU 3JIEMEHTOB.
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53. Bectu MaccuB u3 M x N npou3BOJIBHBIX YKCEJ.
IMocuuraTth cyMMy 351€eMeHTOB MaccuBa. Eciyn oHa oTpuna-
TeJIbHA, TOBEPHYTh MaccuB Ha 180°; eciu JieXXUT B AMana-
30H¢ oT 0 1o 10, moBepHyTb Ha 90° NPOTHB YacOBOI1 CTpeJI-
KM, ecau nipeBbiiaet 100, — Ha 90° o yacoBO# CTpeiKe.
B ocTanbHBIX ClTyyasix MacCUB HE ITIOBOpAuYMBaTh.

54. Beectu MmaccuB u3 M x N anemeHTOB. U3MEeHUTH
3HaYeHMS 2JIEMEHTOB, JIEXKAIllUX HIXE TOPU3OHTaJbHOM
OCH, TaKUM OOpa3oM, YTOObl MAaCCUB CTaJl CUMMETPUYCH
OTHOCUTEJILHO YKa3aHHOM OCH.

55. KBaapatHasa matpuua M x M 3anonHsieTcs ciy-
YaWHBIMM IBY3HAYHBLIMM uMciaaMu. IlocuuTath Kojauye-
CTBO JIMaroHajieil, MapayuieJbHbIX IJIaBHOM, U CYMMBI MX
aneMeHToB. [lpoaenarh noaoGHoe WISl AUaroHajuei, rna-
pajieIbHbIX TOOOYHOIA.

56. JlaHa uenounciaeHHasg KBaJapaTHas MaTpula U3
N x N snemeHTOB. 3aMEHHUTDb JIEMEHTHI, JieKallue HIXKe
noOOYHON JUaroHaau, OCTaTKaMM OT JEJICHUS 3TUX dJie-
MEHTOB Ha 3JIEMEHTHI, PacIojioXkeHHbIE 3epKaJlbHO OTHO-
CHUTEJIbHO yKa3zaHHoOI auaroHanu. Ilpoxenats aHaiorny-
HOE [UIS1 3JIEMEHTOB, JieXalllX Bbillle IJTaBHOM JUaroHasiu.
JonoHUTENBHBIX MACCUBOB HE CO3[aBaTh.

57. 3anoanuTtb MaccuB (10 cTpok, 9 cTon6110B) Moo~
JKUTEJIBbHBIMUA Y OTpULIATEIbHBIMU YUCJIAMU B AMarla30He
oT —10 no +10. IpeoGpazoBaTh (pparMeHT MacCHUBa, Orpa-
HU4yeHHbIN cTpokamMu NeNe 3 u 8 u croouamMu NeNe 4 11 7,
B OJITHOMEPHbII1 MAaCCUB U3 24 3JIEMEHTOB.

58. BBecTu ogHOMepHBI unciaoBoif MaccuB R u3 40
3JIEMEHTOB. YIIOPSIIOUMUTH €ro Mo YObIBAaHUIO Ha OTPE3KE,
orpaHu4eHHOM uucaaMu L ¥ R, BBOAMMBIMM C KJIaBUaTy-
phl. [TpeaycMoTpeThb NpoBepKY BBOIMMBIX JAHHBIX.

59. JlaH omHOMEpPHBbIII MacCUB IIPOM3BOJILHBIX UMCEIT.
OTCOpTUPOBATH €0 IO HeYObIBAHMIO a0COJIIOTHBIX 3HaUe-
HU 3JIEMEHTOB.

60. CocTaBMTb JIBa AJITOPUTMA «ITy3bIPHKOBOM» COPTH -
POBKM OJHOMEPHOIO MacCKBa I10 BO3PACTaHMIO: a) «Ts-
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XeJple» JJIEMEHTHI IePeMEIaloTCs] K KOHLY MacCHUBa;
0) «wIerkue» 3JIEeMEHTHI IIepEMEIIAIOTCS K Hayaly MacCUBa.

61. BeecTu IByMepHBIil YMCIIOBOI MaccuB (M CTpok,
N cTonbuos). OTcopTHpOBaTh BCE €ro CTPOKM IO BO3pa-
craHuio. OTCOPTUPOBATH BCE CTOJOUBI OJIyYEHHOIO Mac-
CHBa I10 BO3PACTaHUIO.

62. BBomsTcst 1Be YKCIOBBIE MOCIEA0BATEIbHOCTH U3
M u N 31eMeHTOB, YIIOPSIOYEHHBIX MO BO3PACTAHUIO.
CdhopMupoBaTh U3 HUX MAaCCUB, YIIOPSTOUYEHHBIH 10 yObI-
BaHMIO, HE UCIIOJIb3YsI COPTUPOBKY MOCJIETHETO.

63. laH ofHOMEPHBI MAaCCHUB, COIEPKALIUi CleayIo-
e aeMeHTsl: 11, 28, 73, 44, 51, 99, 39, 62, 92, 87, 26,
41. Pacrnieyararhb €ro 4YeThipbMsI CIIOCOOAMMU:

1.11 28 73 44 2.11 28 73 3.11 51 92 4.11 44 39 87
51 99 39 62 44 51 99 28 99 87 28 51 62 26
92 87 26 41 39 62 92 73 39 26 73 93 82 41

87 26 41 44 62 4

64. BeecTy OomHOMEpPHBIN MacCUB U3 N 3JIEMEHTOB.
VianuTh U3 HEro Yuciia, KpaTHbIE MSATH, @ KPaTHBIE TPEM
pa3nenuth Ha TpU. [locunTaTh KOMMYECTRO YAAICHHBIX U
U3MEHEHHBIX 3JICMEHTOB. [IOMOMHUTENbHEIN MacCUB He
cO31aBath.

65. BBeCTH LIeJIOYUCACHHBI OTHOMEPHBI MacCHB,
conepxaiuii yucyua ot 0 1o 20. Y ranuth NOBTOPSIIOIIUECS
anieMeHTHI. [IperycMoTpeTh MpoBepKYy BBOGUMBIX JAHHBIX.

66. JlaH OXHOMEPHBIA MacCHB, YIOPAAOUYCHHBIA IO
yobiBaHMI0. C KJIaBUATyphl BBOAST S5 uucen. BctaButh Ux B
MacCuB, He Hapylasi yropsiioyeHHOCTH. BbiTeCHeHHEIS
3JIEMEHTBI COXPaHUTh B OTAEABHOM MaccUBe, YIOpSIO-
YEHHOM I10 YObIBAaHHIO.

67. Becti omHOMEpPHEBIT MaccHB U3 N 3JICMCHTOB.
M3MeHUTD MOPSIOK CICHOBaHHS 3HAYEHUI 2JIEMEHTOB Ha
00paTHBIif Ha OTpe3Kax OT Hayajla MaCCHUBa IO MO3U LMK A U
OT no3uL UM B 1o nocneaHero ajeMeHTa. UYucna A u B BBo-
JISITCS € KITaBUATyphl. OTpe3Ku nepeceKaTbesl HE JOIXKHBI.

68. BBecTy omHOMEpHBIt MaccuB U3 N DJIEMEHTOB.
IIpon3BoAUTH KOJIBLIEBOU CABUI €ro 3JIEMEHTOB [0 TeX
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Mop, NMOKa MMHUMAJIbHBIN 3JIeMEHT (CUMTaeM €ro eauH-
CTBEHHBIM) HE OKaXeTCs B MO3MLMHU C MHIeKcoM K. Un-
cjo K BBOIAT ¢ KaBHaTyphl. [IpeaycMoOTpeTh IPOBEPKY
BBOAMMBIX 3HaUECHU.

69. BBecTy 0{HOMEPHBII MacCUB U3 NV ClTydaifHbIX Lie-
JIBIX UM CeJl B Auana3oHe oT —5 10 +25. Beiuucauth cpeaHee
apupMeTnyecKoe OCTaTKOB OT JIeJIEHUs] 3HAue€HUl aJie-
MEHTOB Ha UX UHJIEKCHI.

70. JlaH onHOMepHBI MaccuB U3 N IIpOU3BOJIBHBIX
Yyycesl U HEKOTOpoe 1iesioe unciio K, He TpeBhIIaoliee
N /2. TIpucBOUTH 2JIEMEHTaM C MHIEKCaMU, IpeBbIlalo-
muMH K, 3HaueHHUS 3JIEMEHTOR, pACcIIONOXEHHBIX CUMMeE-
TPUYHO OTHOCUTEILHO K, a TIpU OTCYTCTBUM TAKOBBIX —
0OBYIMTh. BEIBECTH Ha 3KpaH UCXOIHBIN U pe3yJIbTUPYIO-
1Mt MaccuBbl. [1perycMOTpeTh ITPOBEPKY BBOAUMOM MH-
¢dopMaluu.

71. B TpexMepHOM MaCCMBE CJIy4YaliHBIX 4YMCes
(X x Y x Z) onipeenuTh HOMepa FrOPU3OHTAIbHBIX I1JIOC-
KOCTei, CyMMa 3JIEeMEHTOB KOTOPbIX MUHMMAaJIbHa.

72. B nBymMepHOM MaccuBe clay4yaiHBIX uucen (M
CTpoK, N CTOJIOLIOB) IEPECTaBUTh CTOJNOLBI TaK, YTOOBI
CYMMBI UX 3JIEMEHTOB YOBIBaJIN.

73. B MaccuBe LIeJIbIX YMCeNl, HHULIUATU3UPOBAaHHOM
CIyJaifHBIMM YHMCJIaMU, HEOOXOIMMO BCE OTpULIATEIbHbIE
3JIEMEHTBI NIEPECTaBUTh B KOHELl MacCHBa, COXpaHss MX
MICXOJHYIO ITOCJIeNOBaTEIbHOCTD.

74. B nByMepHbIii MaccuB pasMepoM N x N BBecTH
yucsia, MOIYJIb KOTOpPbIX MeHbllle 9. HaiiTu B z7aHHOM Mac-
CHBE KOJIMUECTBO KBaapaToB pa3MepoM K x K, cyMma ane-
MEHTOB KOTOPbIX MakcuMayibHa. N 1 K 3amaHbl. BeiBecTn
Ha 3KpaH KOJMYECTBO TAKUX KBaIpaTOB U 3HaAUEHUE MaK-
CUMaJIbHOM CYMMBI.

75. B maccuB pa3zmepoM N x N (N — 3agaHHO€E YHCJIO
He 6oj1ee 9) BBecTH uncna. Kaxapiii U3 371eMEHTOB MaccHBa
3aMEHUTDb Ha CYMMB! TeX 3JIEMEHTOB, KOTOPbI€ HAXOISITCS
BbIIlIE U JIeBee €ro. DJeMEHThl NEePBOro CTojadLa U nep-
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BOI CTPOKM He MEHSTh. BbIBECTU HA 3KpaH U3MEHEHHbII
MacCUB B BUJE TaOIULIBI.

76. BBecTH TEKCT JUIMHOI 10 254 CUMBOJIOB B BUIE
CTPOKH, a 3aTEM OINPENEIUTb, MIPABUJIIBLHO JIU B HEM pac-
CTaBJICHBI KPYTIJIble CKOOKH, T. €. HAXOQUTCS JIM ClIpaBa OT
KaXJoM OTKphIBalollleif CKOOKM COOTBETCTBYIOLIAs eif 3a-
KphIBamolliast CKobKa, a cjieBa OT KaXI0i 3aKpbIBalouIe il —
COOTBETCTBYIOIIasl €/ OTKPBHIBAIOLLAS.

77. Bectu 16 1udp mpsAMOro MallMHHOTO Kona lie-
JIOTO TIOJIOXUTEIBHOTO uncia. Hameuarats uncio B 16-i
CUCTEME CUMCIICHUST, COOTBETCTBYIOLIEE STOMY MalLIMHHO-
My Koy, 6e3 JIeBbIX He3Havalux Hysei. [IpenycMoTpeThb
NpOBEPKY NMPaBUILHOCTU BBOIA MHGPOPMALIUU.

78. Beect 3a1idbpOBaHHBIN TEKCT, HE COAEPXKAIIUI
3HAKOB TpeNMHAaHMS U CTPOYHBIX OYKB. 3atin@poBaHHbIE
ClIOBa 3aITMCaHbI 3a[J0M Hafepe U OTAEJIEHbI IPYT OT Ipy-
ra npoGesiav4. B Hayane, B KOHILIE TEKCTa U MEXIY CJIO-
BaMM MOTYT OBITh JIUIITHUE MpoGenbl. HaneyaTath TOJNBKO
Te paciidpoBaHHBIE CJI0BA, KOTOPhIE MOTYT HAUMHATBHCS
C TOH Xe OYyKBBI, UYTO U TNEPBOE CJIOBO TEKCTA, B MOPSIKE
yObIBaHUS UX JJIMHBI.

79. Cpeay poCThIX TPEX3HAYHBIX YMCel HallTh caMoe
GosibllIOE, 3aMUCh KOTOPOTO B IBOUYHOM CUCTEME CUUCIIE-
HUS COIAEPXKUT MaKCUMaJIbHOE Yuciio equHuL. Kpome To-
ro, HaTU KOJMYECTBO YUCEJl, IBOUYHOE TIPEICTABIIEHUE
KOTOPBIX UMEET TAKOE XK€ KOJIMYECTBO EOUHHUIL.

80. laHa ctpoka miuHo# 1o 254 cumBoJioB. B kaue-
CTBE pa3ieIUTENIEH CJIOB B MPEAIOXEHNU UCIIONb3YIOTCS
npo6enbl. BeiBeCcTH Ha 3KpaH COOOIIIEHUE: CKOJIBKO CJIOB B
3TOM IPEIOKEHUH HE COAEPXKAT HU OAHOM OYKBHI «W».

81. laHa cTpoka [IMHOM 10 254 CUMBOJIOB. YAaUTh
BCe Npo0eIbl Tiepe] 3HaKaMU NMpenHaHus.

82. B ctpoke miuHo#i 10 254 cMMBOJIOB 3aMEHHUTD BCE
CJIOBA «J1a» Ha «BO3MOXHO», & «BO3MOXXHO» Ha «HET» U BbI-
BECTH pe3yJIbTar.
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83. Ha npuuane xayt nocanku N Gexenunen. O Ka-
KIOM U3 HUX M3BECTHa (paMUJIUSI M BeC BMecTe C Gara-
koM. KaruTaH Xo4eT mocaauTh Ha 60pT KaK MOXKHO GOJIb-
e rmaccaxupoB. OnpeneuTb MaKCUMaJIbHO BO3MOXHOE
KOJIMYECTBO M1aCCaXXUPOB U COCTaBUTh UX CITUCOK IS TTO-
CallKM, €CJIM U3BECTHA I'Py30MOIbeMHOCTh cynHa. (CopTu-
POBKY MCXOIHBIX MACCUBOB HE MPOU3BOIUTD.)

84. ExxemHEBHO B TEUECHUE aIlpeiisi U3MEPSLIIM YPOBEHb
1ymMa B KaxmoM u3 N paiioHoB ropona (N — 3amaHo).
Haiitu nepBbiit HoMep paifoHa, B KOTOpOM HaOionaIcs
MaKCUMAaJIbHBII YpOBEHb, IEPBOE YUCIO Mecslia, KOoria
Habo1a1cs 3TOT YPOBEHb, a TAKXKE OINpPEAeINTh, KAaKUM
JTHEM HEJeJU SIBJISIETCS] 3TO YMCJIO, €CJIM U3BECTHO, C Ka-
KOTO JIHS HeAeJIU HAYMHAJICS allpelib.

85. U3BecTHHI CpeHUEe TeMITEpaTypPhl Kaxaoro u3 365
IHei roaa. JIyig Kaxnoro Mecsilia rojia OrnpeaeiMTh JaThl
Hayajia ¥ KOHIia IIepBoro HamboJIbLIEro Iepuoaa ¢ MocTo-
SIHHOM CpeJHel TeMITepaTypoil ¥ 3Ha4eHUE ITOI TeMIle-
patyphl. Y4ecTb, YTO MCKOMBI IIEPUO HE MOXET JJIMTHCS
MEHee CYTOK.

86. M3BecTHHI Ha3BaHUS N TIpEANPUATHII, a TaKXKe
00beMbI BBIITYCKa MPOAYKLIMHY KaXXI0TO U3 HUX 33 KaXIbIi
ron u3 nociaeauux M (N u M 3agansl). HaneyaraTs ciiu-
COK MPENPUSITUI, €XXETOAHO YBEIMYMBABIINX OOBEM BbI-
IycKa MPOAYKUKH, yKa3aB OOILU A BBITYCK IPOXYKIIMH Ka-
KIOTO MPEeATPUATHS 32 BCE TOABI, a TaKXe obllee YUCIIO
TaKuX MPEATIPUSITUI.

87. B TearpajibHyIo Kaccy moctymio N 3asaBoK (N —
3aJIaHHOE YK CJI0) OT MmKOoJ. Kaxnas 3asgBKa COIEepKUT Ha-
3BaHUE€ OJHOr0 CHEKTaKJIsl U HEOOXOAMMOE KOJMYECTBO
6wieroB. Ha 0CHOBE 3TOrO OIpeeIUTh MOIMYJISIPHOCTH Ka-
KIOro U3 CIIEKTAaKJICH, ITIepeYrCINB X Ha3BaH WS B MOPSII-
Ke YObIBaHMSI KOJIMYECTBA 3aKa3aHHBIX HA HUX OUJIETOB.

88. Kaxgomy u3 N onpouieHHBIX TpaxaaH Ipeiia-
rajli BIOpaTh BEPOSITHOIO KaHIMJATa B IMPE3UICHTHI U3
NMPeIOKEHHOro crucka M nonmutukoB (N u M 3agaHbl).

282



OnpoluieHHbIE UM Ha3bIBad OJHY (paMUINIO U3 CTIUCKA,
WM OTKa3blBaIMCh OTBeyaTh. Hamneuarats nepeyeHs a-
MWINH TeX TNOJUTUKOB, KOTOPBIX HUKTO HE Ha3BaJl, UK
COOOIIUTB, YTO TakuX HeT. [IpoBepKy BBOJIa CITMCKa ITOJIH -
TUKOB He J1eJ1aTh.

89. U3BecTHbl haMuiuu N 11aXMaTUCTOB U pe3yJib-
TaThl UX BCTPEY Ha 11axMaTHOM TypHuUpe (N 3amaHo). Pe-
3yJIbTaT BCTPEUM KaxKIOM Mapbl y4aCTHUKOB TYpHUpa OLie-
HUBAJICS CAEAYIOLIUM o0pa3oM: 2 — mnobena, 1 — HUUbS,
0 — nopaxenue. OnpeneanTb CYMMY OUKOB, KOTOPYIO Ha-
OpaJ1 IaxMaTUCT C 3aJJaHHBIM HOMEPOM, a TaKXe (haMUINU
JpYTyX y4aCTHMKOB, HAOpaBIIMX TaKOE XK€ KOJTUIECTBO OU-
KOB.

90. MI3BecTHO Ha3BaHWe OHS Heneau 1-ro suBapst. Ha-
neyaTtaTh BCE UMCJIa, COOTBETCTBYIOLIME IMOCICIHUM 4Ye-
TBEpraM KaxJIoro Mecsila ¢ ykazaHMeM Ha3BaHUsI MecsLa.
B rony 365 nueii.

91. Kaxnwiii u3 N (N — 3a7aHO) ONpOLIEHHBIX Y-
HOB XIOopU KMHOdecTuBansg Hassaa 1, 2 uau 3 ¢puibMa,
KaK BO3MOXHBIX IIPETEHACHTOB Ha NepBoe MecTo. Omnpe-
IEJUTh Ha3BaHUE (pUIbMa, KOTOPBIA SBSIETCS, MO MHE-
HUIO OIPOILICHHBIX, HaH0O0JIee BEPOSITHBIM IMOGEeIUTENIEM.
HaneuataThs criucok Takux ¢GHUJIbLMOB B Ciiydae, €CIM OHU
NOJIYYMJT OAMHAKOBOE KOJIMYECTBO T'OJIOCOB.



NHdopmaLnoOHHbIE TEXHOOrNM

TexHonorus o6paboTKu TEKCTOBOM
nupopmauumn

Cucrtembl NOJroTOBKN TEKCTOBbBIX JOKYMEHTOB

Pedaxmop mexcmos (text editor) — 3TO KOMITbIOTEP-
HBIIf MPOOYKT, 0OeCTIeUNBAIOLLUI BBO, USMEHEHHE U CO-
XpaHeHHue JIIo6oro CUMBOJIbHOrO TeKcra. Mcropuyecku
MEPBBIM C TIOMOILBIO KOMITbIOTEpA CTaJl 00padaThIBaThCS
MMEHHO IIPOrpaMMHBIH TEKCT, T. €. TEKCT, 3alIMCaHHbI Ha
TOM WJIM MHOM MCKYCCTBEHHOM S$I3bIKE IIPOrpaMMHUpPOBa-
HUA.

Cy1uecTByollle B HACTOSLLEE BPEMSI CUCTEMBI IO -
TOTOBKM T€KCTOBBIX TOKYMEHTOB MOXHO KJIacCUPULIMPO-
BaTh KaK 10 00beMy X (PYHKIIMOHATBHBIX BO3MOXHOCTE,
TaK ¥ 110 UX IpeiHa3HayeHU10. Cpeu MpOFpaMMHBIX IPO-
JYKTOB, OTHOCSIIIUXCS K JAaHHBIM CUCTEMaM, MOXHO BbIlIe-
JIUTh: OOBIYHbIE 3KPAaHHBIE TEKCTOBBIE PEIAKTOPHI U pa3BU-~
Thl€ CUCTEMBI ITOATOTOBKHY TEKCTOB Ha €CTECTBEHHBIX SI3bI-
Kax.

Cpenu cucTeM IMOArOTOBKU TEKCTOB Ha €CTECTBEHHBIX
sI3bIKaX MOKHO BBIIEJIUTH TPU OOJIBLINX KJIacca: IPOCThIE
(popmaTephrl, TEKCTOBBIE ITPOLIECCOPHI M HACTOJIbHBIE U3/1a-
TeJIbcKUe cucTeMbl. IcXons1 U3 BHYTPUMALIUHHOM CTPYK-
TYpbI MOArOTaBJIMBAEMOr0 JTOKYMEHTa, MOXHO Ipemio-
XUTb CJIEAYIOLLMM TOAXO K KJIacCU(DUKALAM CUCTEM IO -
TrOTOBKM TEKCTOB.

Dopmamep — cUCTeMa MTOATOTOBKU TEKCTOB, KOTOpast
HE MCIOJIB3YET Ui BHYTPEHHETO TpeICcTaBIeHUs TEKCTa
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HUKAKUX JTOTIOJTHUTEIbHBIX KOMOB, KPOME CTaHAAPTHBIX
ASCII cuMmBoIOB (KOHEI] CTPOKH, IepeBOI KapeTKu, KO-
Hell CTpaHMIIbI U T. I1.).

Texcmosblii npoyeccop — CUCTEMA TIOATOTOBKU TeK-
CTOB, KOTOpast BO BHYTpeHHEM TIpeCTaBIeHUH cHabXaeT
TEKCT CIIeIMATbHBIMU KOIAMHU, T. €. Pa3METKOM.

B 0CHOBHOM, 3KpaHHbI€ PeTaKTOPHI U TEKCTOBBIE ITPO-
1IeCCOPBI pa3IMYaIOTCS 0 Ha3HAYEHUIO: TIEPBbI€ CO3AAI0T
ASCII-daiinb1, KOTOpbIe UCIOIB3YIOTCS 3aTEM KOMITUJIS-
TopaMy WM popMaTepaMu, a BTOpble — MpeaHa3HaueHbI
IUIST TIOATOTOBKYM TEKCTOB LISl TOCHIEAYIONIei TievyaT Ha
6yMare, Koraa ¢hopMa IpeICTaBIEeHUsSI TEKCTa UMEET 60J1b-
oe 3HayeHue.

OGbIyHbIe TeKCTOBbIe peJakTopbl. OOLIYHBIM TEKCTO-
BBIif peIaKTop, KaK MpaBUJIO, TIpeqHa3HayeH JUisl TIOAro-
TOBKM Ha KOMIIBIOTEPE TEKCTOB, KOTOpPblE€ B KOHEUHOM
UTOTe SABJIAIOTCA MporpaMMaMU. A TaK KakK TEKCT Npo-
IrpaMMbl He TpeOyeT ocoGoro ¢GhopMaTUpOBaHUs, T. €.
aBTOMATHYECKOTO NMpeoGpa3oBaHMsI PACIIONIOXEHUs 3JIe-
MEHTOB TeKCTa, U3MEeHeHUs mpudTa U T.1M., TO U Habop
onepaluii TaKOro TEKCTOBOTO pelakTopa OIpenestioT
TOJILKO OCOOEHHOCTHA IMOCTPOYHOM 3anmucHh TEKCTOB Ha
A3bIKe NIPOrpaMMUPOBaHMSI.

PesynbTaTtoM paGoThl 9KpaHHOIO pelaKTOopa BJISIETCS
(aits1, B KOTOPOM BCe 3HaKV SIBJISIOTCS MTeYaTHBIMU CUM-
BosiaMU KoJ1oBo# TaG U1kl ASCII ¥ KOTOpBIi HE COAEPXKHUT
0COOBIX, cielM(UYHBIX TSI JTaHHOTO pedaKkTopa, 3HaKOB.
Takue daiinbl HaspiBaloTcss ASCII-daitnamu.

Pazmuyasics crmoco6amu yIipaBieHUs1 U1 HAGOpOM cep-
BUCHBIX BO3MOXHOCTEM, BCE OHU B TOM WJIM MHOM BU[IE
MO3BOJISIIOT:

e HaOMpaTh TEKCT Ha YKpaHe, ucnoab3ys a0 200 cuMBo-

JIOB;

e  JCIPABJiSATh OLUNOOYHBIE CAMBOJIBI B pEXKMME 3aMEHbI;
e BCTaBJISITh U YIAJATh TPYMIIbl CUMBOJIOB (CJI0Ba) B
npenenax CTPOKH, CIBUIasl BIPaBoO/BJIEBO B PEXULIE
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BCTaBKU WJIM 3aMEILIEHUS] CUMBOJIOB HE U3MEHSIIONTY-
10CS1 YaCTh CTPOKM LIEJTUKOM;

e yIAISITh OJHY WIM HECKOJBKO CTPOK, Pa3MHOXAThb UX
WJIY TiepeMelliaTh B APYroe MECTO TEKCTA;

e pa3lBUTraTh CTPOKM CYIIECTBYIOIIETO TEKCTa, YTOOBI
BCTaBUThb TYAA HOBBIH (pparMeHT;

e  BCTaBJISITb IPYIIIBI CTPOK U3 APYTUX TEKCTOB;

e OOHApyXMBaThb BCE BXOXIEHUS OIPENeTICHHON IpyI-
bl CUMBOJIOB (KOHTEKCTA);

e  3aMEHSTh OJUH KOHTEKCT IPYTUM, BO3MOXHO, pa3HOM
JUTUHBI,

e  COXpaHSATH HAOpaHHBII TEKCT IS IOCIETYIOIINX KOP-
PEKLIMA;

e r[ieyaTraTh TEKCT Ha pa3HbIX THIIaX MPUHTEPOB CTaH-
JNapTHBIMY IIpOrpaMMaMH IeYyaTy OJHUM IIpUdTOM B
npejeiax 10KyMeHTa.

K rpyrie 06 bIYHBIX TEKCTOBBIX pEJaKTOPOB OTHOCSTCS
takue kak Norton Editor, SideKick, Brief 1 MHOropyHk-

LIMOHATbHbBI MHOTOOKOHHBIN penakTop Multi-Edit.

PemakTopsl TeKCTa JJid MOATOTOBKH IOKYMEHTOR Ha ec-
TecTBeHHOM fA3biKe. Koria 1ieyibio Moj1b30BaTe s SIBJISIETCS
MMOATOTOBKA TEKCTOB Ha €CTECTBEHHOM SI3bIKE, HA0Op OIle-
pauuit peakTopa J0JKEH ObITh CYIIIECTBEHHO paclIUpeEH,
Y [PpOTPAMMHBIA IIPOAYKT MEPEXOIUT B HOBOE KaYeCTBO —
CTAaHOBUTCSI HACTOSIIIIE CUCTEMOM MOATOTOBKU TEKCTOB.
KomrbloTepHble MMporpaMMbl TAKMX CUCTEM OPUEHTUPO-
BaHb! Ha paboTy ¢ TEKCTaMU, UMEIOIIUMHU CTPYKTYpPY 10~
KyMEHTAa, T. €. COCTOSIIIIMMU M3 ab3aleB, CTPaHMLL U pasie-
JIOB.

TekcToBbI€ ITPOLIECCOPBI UMEIOT CIIELMATbHbBIE (PYHK-
LIMM, KOTOpbIe MpedHa3HA4YeHbI s obOJieTYeHUsT BBOJA
TEKCTa U MpeacTaBIeHUs ero B HaneyaTaHHOM Buje. Ha-
060p 3TUX (PyHKUMI TTpearnosaraeT obecrneyeHue Cienyro-
LIIMX BO3MOXHOCTEM.
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BBon Tekcra nog KoHTpoJieM QyHKLIU (popmaTUpO-
BaHHUS, 00eCTICUUBAIOLIUX HEMEJIECHHOE U3MEHEHUE
BUJIa CTPAHMILIbI TEKCTa Ha dKpaHe M paclojioXeHue
cJioB Ha Heii. JlaHHasi BO3BMOXHOCTb, j1aBasi Ipuo/v-
XKEHHOE MpeACTaBIEHUE O IECTBUTEIbHOM PacIiojio-
KEHMHM TEKCTa Ha Oymare, oOLIYHO OoOecIieunmBaeTcs
MpeaIBapUTEbHOM HACTPOMKON TEKCTOBOTO IIpOLEC-
copa Ha IIpMHTEp, Ha KOTOPOM IMpearnoaraeTcs reya-
TaTh TEKCT.

B03MOXHOCTb TIpeiBapUTEIbHOIO ONMCAHUST CTPYK-
Typbl OyIyIlIETO HOKYMEHTa C IOMOIUbIO CIlelHalb-
HOTO s3biKa. B 3TOM onucaHuy 3afaloTcsl Takue Ia-
paMeTphl, KaK BeJIMYMHa ab3allHbIX OTCTYIIOB, TUM U
pasMep mpudTa WISk pa3TUYHBIX 2JIEMEHTOB TEKCTa,
PacIoIoXeHME 3aT0JIOBKOB, MEXKAYCTPOYHBIE paCcCCTO-
SIHUS, YUCJIO KOJIOHOK TEKCTa, pacIiojloXXeHUe U CIo-
co0 HyMepallui CHOCOK (B KOHUE TeKCTa UJIA Ha TOI
K€ CTpaHULIE) U TOMY OAOOHOE.

Bo3MoXHOCTh aBTOMaTUUECKOM NpoBEPKU opdorpa-
¢uM U MoJIydeHUSs MOoJCKa3KM IMpU BbIOGOpEe CUHOHU-
MOB.

Bo3MoXHOCTb BBOIA M peAaKTUPOBAHMUS TaOAMUL U
dopMy ¢ oTOOpaxXxeHNEM X Ha DKpaHe B TOM BUJIE, B
KakoM OHM OyIyT HalleyaTaHHI.

B03MOXHOCTb 0ObeIUHEHUS JOKYMEHTOB B IIpoliecce
MOJArOTOBKM TEKCTA K MeJaTH.

B03MOXHOCTh aBTOMAaTU4ECKOTO COCTaBJICHUS Orjla-
BJICHUS U ajIpaBUTHOTO CIIpaBOYHMKA.

IIpakTyeckn BCe TEKCTORBIE IPOLIECCOPHI UMEIOT

YHUKAJIBHYIO CTPYKTYPY JaHHBIX TS MPeCTaBICHNS TEK -
CTa, YTO OOBSCHSIETCSI HEOOXOAMMOCTBIO BKJIIOUEHUS B
TEKCT IOTIOJIHUTEJbHOM WH(pOpMaLy, ONMUCHIBAIOLIEH
CTPYKTYpY HOKYMEHTa, IPUPTHI U TOMY IOJ0OHOE, I10-
CKOJIbKY KaX/0€ CJIOBO WIM JaXe CUMBOJ MOTYT UMeTh
CBOU OCOOBIE XapaKTepUCTUKU. [10aTOMY TEKCT, MOATo-
TOBJICHHBI} C TOMOIIBIO OIIOr0 TEKCTOBOTO MPOILECcopa,
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Kak ImpaBujc, HE MOXKET OBITh INpOYUTaH IPYTUMHU TEKCTO-
BbIMH IIpOLI€ECCOPAMH U, CJI€AOBATCJIbHO, HE MOXET OBITh
OTpC€IAKTUPOBAH U HareyaTaH.

B niesisix CoBMeCTUMMOCTHU TEKCTOBBIX JOKYMEHTOB ITPU
repeHoce MX U3 cpelibl OMHOTO TEKCTOBOIO mpolieccopa
B IpYTOi CyUIECTBYET OCOOBII B IMPOrpaMMHOro obec-
NeYEHUSI — KOoHeepmepbl, 0OECIIEUMBAIOILIME T10JyYeHUE
BBIXOIHOTO (paiiyia B (popMaTe TEKCTOBOIO Mpolieccopa —
nojyyaresisi fokymeHta. [IporpaMmma-KoHBepTep Ha BXoJe
rojiyyaet MHgopMaiuio B ofHoM (aitioBoMm ¢opmare, a
Kak pe3yJibTar CBOeH paboThI BbIIaeT MH(MOPMALIMIO B BUIE
(aitna B TpebyeMoM (opmare. [JanbHeifee ycoBepIeH-
CTBOBaHHE CUCTEM OOPaOOTKU TEKCTOB IIPUBEJIO K TOMY,
YTO aBTOHOMHBIE ITIPOrpaMMbI-KOHBEPTEPHI NPAKTUYECKU
MpeKpaTUIM CBOE CYLLIeCTBOBaHME U BOLLLJIM COCTABHOM ya-
CTBIO B CUCTEMY IIOATOTOBKHU T€KCTOB. CeroiHsi HauboJjee
SIpPKU€ TIPEICTaBUTENU MIPOrpaMM TEKCTOBOM 00OpabOTKHU
MOJIe pXKUBAIOT [ONYJISIpHBIE (paiiioBbie (pOpMaThI 3a CUET
BCTPOEHHBIX MOAYJIeil KOHBepTallUU.

CylecTByIolMe B HaCTosIIIEee BpeMs TEKCTOBbBIE ITPO-
LIECCOPHI 3HAYMUTEJIbHO OTJIMYAIOTCS IpPYyr OT Apyra xa-
paKTepUCTUKAMU, BO3MOXHOCTSIMM MO BBOAY M pelak-
TUPOBAHUIO TEKCTa, ero (popMaTHPOBAHUIO M BBHIBOIY
Ha IevyaTh, a TaKXKe IO CTENEHU CJIIOXHOCTU OCBOCHMS
noJsib3oBareneM. Hau6osiee MOIHBIMUY TEKCTOBBIMU TTPO-
lleccopaMu, IMO3BOJISIIOIIMMU OATOTOBUTh Y HalleyaTaTh
0O.IbILIME Y CIIOXHBIE JOKYMEHTHI, BKJII04Yasi KHUTH, OTHO-
carcst WinWord, WordPerfect, ChiWriter, WordStar 2000.
AmiPRo u T3.

CoBpeMeHHbIE TEKCTOBBIE ITPOLIECCOPBI UMEIOT OYEHb
LIMPOKHE BCIIOMOTATEIbHbIE BOZMOXHOCTH, 00eCIIieurBa-
o1ue yaooHyo U 3(pGheKTUBHYI0 paboTy IOJIb30BATES.
OCHOBHBIMH CBOMCTBAMHM TEKCTOBBIX ITPOLIECCOPOB, OTIpE-
JENSIOIUMM HaJIMUKMe 3TUX BO3MOXHOCTEM, SIBJISIIOTCS
cleyolue.
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1. Mnoeosapuanmuocms evinoanenus onepayuii. Ipax-
TUYECKHU BCE ONepaluy MOTYT ObITh BBIIIOJTHEHBI ONHUM U3
TpeX-4eThIpeX CIIOCOOO0B, ITOJIb30BaTEb BHIOUPAET Haubo-
Jiee yIOOHBIH.

2. Cnpasounasn cucmema. @opMUpOBaHUE CIIPAaBKU B
BUJIC€ TUIIEPTEKCTa IO3BOJISIET JIETKO U OBICTPO oOcyule-
CTBJISITh [IOMCK HY>KHOM TEMBI.

3. KonmekcmHoe menro. PazBopaumBaeTcs 10 LIETYKY
KHOTKM (OOBIYHO MpaBOif) MBIILIM Ha BHIOpaHHOM OOBEK-
Te. Peub unet, HanmpuMep, 0 MeCcTe TaOJIUILIbI, TIe B TaHHBII
MOMEHT XO4YeT paboTaTh MoJjib3oBaresib. Hanbosee yacto
HCIOJb3yeMble (DYHKILIUM 00pabOTKH, NOCTYIHbIE B JIaH-
HOIl cuTyallMu, COOpaHbl B KOHTEKCTHOM MEHIO.

4. Konmekxcmnas nodckaska. BbI3bIBaeTcsi U3 KOH-
TEKCTHOTO MEHIO WJIM HaXXaTUeM COOTBETCTBYIOLLEI KHOIT-
KM B MUKTOrpayeCKOM MEHIO.

5. Iluxmoepaguueckoe menio. Haubosee dacto uc-
MOJIb3yeMbIM KOMaHJaM COOTBETCTBYIOT IMUKTOI'PAMMBI,
pacrioyioxXeHHble TOoH CTpPoKoil MeHio. OHM 00pasyloT
NnUKTOrpapuueckoe MeH1o. BeieacTBue 1euka MbIILbIO
Ha [IMKTOrpaMMe BBITTOJIHSIETCSI CBSI3aHHAsI ¢ Heif KoMaHa.
ITuxrorpacpuyeckre MeEHIO MOTYT OBITh COCTaBJIEHbI UH-
IUBUAYAJIBHO.

6. Cpedcmea oas oghopmaeHuss U Moougpuxayuu >Kpara
u doxymenmoes. BHeIIHUII BUI paboyero oKHa U IpoOYUX
3JIEMEHTOB 3KpaHHOTO UHTepdeiica MoXeT ObITh Olpe/e-
JIEH B COOTBETCTBUU C TPEOOBAHUSIMU M0JIL30BATEINS, UTO
MO3BOJISIET CHEaTh pabOTy MaKCUMaJbHO yIoOHOUI. Cpeau
TaKUX BO3MOXHOCTEN — pa3bueHMe 9KpaHa Ha HECKOJIBKO
OKOH, UCIT0JIb30BaHUE Pa3IMUYHBIX (POPM MpencTaBIECHUS
U MaclTabupoBaHUs TOKYMEHTOB, HAJIMYME MHOXECTBa
I1aHeJie UHCTPYMEHTOB U T. II.

7. Cpedcmea oghopmaeHus u evleoda Ha nedams OOKY-
menma. 1151 ynoOCTBa MOJIb30BaTeIsl IPEIyCMOTPEHBI BCE
¢byHk1MM, obecreynBaolre (popMaTUpoOBaHUe U IeYaTh
IOKyMEHTa, TaK1e KakK BHIOOp 1ipHuGTa, BETa U CTUIIS, BbI-
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0op pa3Mepa CTpaHMlIbl, pa30MeHUE Ha CTPAHMIIBI, yCTa-
HOBKa pa3Mepa IoJjieii cTpaHuL, 0popMIeHUE KOJIOHTUTY-
JIOB, a TaKX€ MpeIBAPUTENIbHBINA IIPOCMOTP MOJIy4YUBILIEH-
Csl CTpaHMLIBI.

8. Illa6aonot u dpyeue cpedcmea asmomamu3ayuu.
TexcToBble MpoOLECCOPHI MO3BOJISIIOT aBTOMAaTU3UPOBATh
pyTHHHbBIE onepauuud odopMIeHUS NOKYMEHTa C IIO-
MOIUBIO UCIIOJIb30BaHMS 1a0JOHOB, CPEICTB aBTOKOP-
pPEKLVUA, TPAMMATUYECKOM U CTUIMCTUYECKON MMPOBEPKUA
TEKCTa U T. 1.

9. Cpedcmesa cmpykmypuposanus, c8a3vi8anus U ecmpa-
ueanus dannsix. Ilonp3oBaTeit UMeET BO3MOXHOCTD BCTa-
BUTH B TEKCT JOKYMEHTA B BU/E 2JIEMEHTOB Pa3IMYHbIE pU-
CYHKMU, TaOIuU1Ibl, TpacpuuecKkrie u3o0paxeHus u T.1. Ta-
KU€ 3JIEMEHTBI MOTYT CO3aBaThCs KaK CpeICTBAMM CaMOTO
TEKCTOBOI'O Mpolieccopa, TaK M APYTUMU NporpaMMaMu.
TekcToBble MPOLIECCOPBI MO3BOJISIOT BBHINOJHATh pa3HO-
06pa3HbIe AEHCTBUS 10 BCTPAaMBAHUIO M CBSI3bIBAHUIO 3TUX
3JIEMEHTOB B JOKYMEHTE.

HacTtoJbHble u31aTebcKue cucTeMbl. Hacmonvhoie u3-
damennckue cucmemsi (desktop publishing) roTOBSIT TEKCThI
T10 ITpaBUJIaM MOJIUrpaduu U ¢ TUorpadCKuM KaueCTBOM.
ITomo6HO TOMY KaK TEKCTOBBIE ITPOLIECCOPBI HE SIBJISIIOTCS
«pa3BUTHEM» (DOpMATEPOB, HACTOJIbHBIE U31AaTEIbCTBA HE
SIBJISIIOTCSI 00JIe€ COBEPIICHHBIM MPONOLKEHUEM TEKCTO-
BBIX ITIPOLIECCOPOB, TAK KaK y HUX COBCEM MHasi IpeAMETHasI
00J1aCTb.

ITakeTbl TporpaMM HAaCTOJIBHOIO M3[aTeNIbCTBA, IO
CYTU SIBJISIIOTCSI MHCTPYMEHTOM BepcTanbliyka. [IpenHa-
3HaYeHbI MPOrpaMMbl 3TOrO Kjlacca He CTOJIBKO VISl CO-
3MaHus 60JBLINX TOKYMEHTOB, CKOJIBKO UISl peajik3alu
pasiMuHoro poaa noaurpagpudeckux apdexkroB. Muaue
roBOpsi, MporpaMMa HacTOJBbHOTO M3[aTeIbCTBa I103BO-
JISIET JIETKO MaHUITYJIMPOBaTh TEKCTOM, MEHSTh (POPMATHI
CTpaHUlI, pa3Mep OTCTYNOB, Ja€T BO3MOXHOCTh KOMOUHHU-
poBaThb pasjiMyHble WIPUPTHI, paboTaTh C MAaTEPUAJIOM 10
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TIOJTY4Y€HUSI TIOJIHOTO YIOBJIETBOPEHUS OT BHEILIHETO BUIA
KaK OTAEJBbHBIX CTpaHMI] (110JIOC U3NaHMSsI), TaK U BCETO
U3aHUS.

Cpenu cUCTeM MOJATOTOBKM TEKCTOBBIX JOKYMEHTOB
B 3TOM KJIacCe€ MOXHO TaKXe NpemJOXUTh IEJeHHE Ha
JIBe MOATPYIINBL: HACTOJLHBIE U3MATeIbCTBA MIpodeccHo-
HJIBHOTO YPOBHS M M3JaTEIbCKUE CUCTEMbl Ha4aJIbHOTO
ypoBHA. CHCTeMBbI NEpBOM ITOATPYMIIbI IIpeAHAa3HAYEHBI
JUIST paboTHI HaJ U3NaHUSIMM JOKYMEHTOB CO CJIOXHOM
CTPYKTYpO# WJIM THUIA WIIIOCTPUPOBAHHOTO XKypHaja.
K cucremam mnpodeccMoOHaIbHOrO YpOBHSI MOXHO OT-
HecTU Takue INpoxyKThl, KaKk QuarkXPress for Windows,
FrameMaker for Windows, PageMaker for Windows. JlaH-
Hasl KHUTA clejiaHa C TTOMOILBIO U3JaTeIbCKON CUCTEMBI
IKTEX. CucreMbl BTOpPOM IpyInbl OOBIYHO HE IIpeIHA-
3HAYaIOTCSl I TOJMY4EHW IPOMBIIUICHHOM Ionurpa-
dutieckoii npoaykuuu. Bce makeTsl JaHHOW KaTeropuu
OPMEHTHPYIOTCS Ha HOBMYKA M TOJIb30BATENSI, KOTOPKIi
OTJaeT U3NATeJIbCKOM AeSITEIbHOCTH JUIUb YacTh CBOETO
paGouero BpeMeHu. Hauboee pacnpocTpaHeHHBIMU MPO-
OYKTaMU 3ToU rpynnsl sasiasiorcs Microsoft Publisher u
Pageplus for Windows.

TexHonorus NoAroToBKu AOKYMEeHTa
C NOMOWIbIO TEKCTOBOIC NpoLeccopa

OcHoBHbIe 3Tafbl NOATOTOBKH TEKCTOBOI0 JOKYMEHTA.
IToaroroBka TeKCTOB C MCITOIB30BaAHMEM TEKCTOBOIO I1PO-
Lieccopa 3aKJIioyaercs B ociae0BaTeIbHOM BBIIIOJHEHUU
psina atanoB. C HEKOTOPO 10s1eit yCIOBHOCTH MOXHO BbI-
JIEJIUTD:

e HaboOp TEKCTA;
e pPENAKTUPOBaHUE BBEACHHOW MH(pOPMaLUHU;
e (opMarupoBaHue (0OpMICHUE) OTACABHBIX CTPYK-

TYPHBIX 3JIEMEHTOB OYIyLLETO JOKYMEHTA;

e IIe4aTh JOKYMEHTa;
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e COXpaHEHMUE TEKCTa JOKYMEHTA U BeJICHUE apX1Ba TEK-
CTOB.
Kaxplif aTar cocToMT U3 MHOXeCTBa orepauuii. Ha-
60p orepalMii onpenessieTcss KOHKPETHOIH MpOrpaMMoid,
BBHIOpAaHHO# [U14 MOATOTOBKU TOKYMEHTA.

Onepanuu peJakTHPOBAHHA TEKCTOBOIO JOKYMeHTA.
Co3naHHbIil Ha 3Tane Habopa TEKCT TOKyMEHTa B Aallb-
HeliIeM MOXeT IToABepraTbcst UBMeHeHUSIM. K OCHOBHBIM
ornepalysM peIaKTUPOBaHUS IIPUHSITO OTHOCHUTD ClIeIyI0-
ue:

e J00aBiIcHUE;

e yIaJIcHHUE;

e TIepeMellcHue;

e KOIMpoBaHMeE (pparMeHTa TeKCTa.

K uyucny omepaunii perakTHpOBaHMSI MOXHO TaKXke
OTHECTH OIlepalivio [IOMCKA U KOHTEKCTHOM 3aMEHBI.

ITon ¢ppaemenmom nocHMMaeTcss 061aCTb TEKCTA, YKa-
3aHHasl (BbLOEJEHHAs!, MApKMpPOBaHHas1) I10Jb30BaTEIEM.
MuHuMaIbHBINA pasMep pparMeHTa — OIMH CUMBOJI, MaK-
CUMaJIbHBII — BeCh TEKCT JHOKYMEHTa. BrineneHue Tek-
CTa SIBJISIETCSI OMHUM U3 OCHOBOMNOJIAralolINX IPUHLIUIIOB
paboOTHl CUCTEMBI MOATOTOBKM TeKCTOB. OCHOBHAsi KOH-
enuusg OOJbIIMHCTBA CUCTEM 3TOro Ha3HaueHUS — «BBI-
nenu v odpadoraif». BeimeneHne ¢pparMeHTa JOKyMeHTa
MOXET MPOU3BOIUTHLCS C IIOMOILBIO MBIIIY WX KJIaBUa-
Typbl. BolieIeHHBIN (pparMEHT B OKHE peJaKTUPOBAHUSI
OTMeYaeTcst JIM00 LIBETOM, JIMOO HeraTUBHBIM HU300paxe-
HUEM.

PasMmepnl pemakTHpyeMOro TEKCTOBOTO IIOKYMEHTa
OOBIYHO MpEBBIIAIOT pa3Mep 00JacT 3KpaHa HUCIUIes
JUISI BBOJA, IPEIOCTaBISIeMOM CUCTEMOI ITOATOTOBKY TEK-
cra. Inga Toro 4roGHl IIOJIb30BaTelhb MOT paboTarh C
HYXHbIM eMy ¢pparMeHTOM, CHUCTeMa IMOATOTOBKM TEKCTa
obecrnieynBaeT BO3MOXHOCTh TIEpEMEIIECHUSA TEKCTOBOTO
Kypcopa K TOMY MeECTy NOKYMEHTa, Il¢ B HajJbHelmeM
OyzneT nmpou3BeAcHa J100as orepans ¢ TeKCToM. OOBIYHO
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JUTS 3TOM 1IeJIM UCITONB3YIOTCS KJIABUILM KJIaBUATYPBI, JTH-
60 nepeMeleHUE 110 TEKCTY OCYIIECTBIISIETCS C TIOMOIIBIO
CIIELMATIBHBIX I'papUUeCKuX KOMIIOHEHTOB HHTepdeii-
ca — JIMHEEK IMPOKPYTKU C GETryHKaMH.

st dobaeaenus OMHOrO WM HECKOJBKUX CUMBOJIOB
cucTeMa NOATOTOBKY TEKCTOB AOJLDKHA HaXOAUTHLCS B pe-
XVMe BCTaBKM, a TEKCTOBBIA Kypcop — B TOM MeCTe
JNIOKYMEHTa, TAe IMPOU3BOAUTCS AOIOJHUTEIBLHBII Habop
TekcTa. MHIMKalus pexuMa 3aMeHbl WIM BCTaBKM IIPO-
M3BOJIUTCS B CTaTyCHOM CTpOKeE CIIyXeOHOI 001aCTH OKHA
nporpamMMbl penaktupoBaHusi. IIpu HaGope odepemHoro
JI00aBJIIEMOro CMMBOJIa YaCTh CTPOKM CIIpaBa (BKJIIOYAst
KypCcop) CIBUTAeTCsI HA ONHY MO3UIIUIO BIIpaBO, a BBE-
JICHHBIA CUMBOJI ITOSIBJISIETCSI B MO3ULIMU Kypcopa. Eciu
BKJIIOUEH PEXXHM 3aMEHBI, TO BHOBb HaOMpaeMble CUMBOJIBI
3aMeNaloT MPUCYTCTBYIONIME B TEKCTE PEeAaKTHPYEMOro
JOKYMEHTa CUMBOJIBI.

st yoasenus oMHOTO I HECKOJIBKHUX CUMBOJIOB MC-
noJab3yetcs KiaBuiii Delete wm Backspase. Ilpu Haxa-
TUM KiaBuly Delete ynansieTcss CMMBOJ B IO3UIIMU Kyp-
copa, IpaBasi 4aCTb CTPOKM CIBUTAETCs BICBO, CaM Kypcop
OCTaeTcs Ha MecTe.

ITpu Haxatuu KinaBuiud Backspase ypaisieTcss cUM-
BOJI B IO3ULIMH CJIeBa OT Kypcopa, Kypcop U IpaBasi 4acTb
CTPOKH CABUTAIOTCS BJIEBO. DTa KJIaBUIIIa UCIIOJIB3YETCSI, B
OCHOBHOM, JUIA YIaJICHUSI OMHOTO WJIA HECKOJIBKUX TOJIBKO
YTO HaOpaHHBIX CUMBOJIOB. TE€XHOJIOTUS ynaJleHHUs 60JIb-
KX (pparMEeHTOB TEKCTA IIPEATNOIaraeT IpeABapUTEILHOE
BbLIEJIEHUE (pparMeHTa IU1s1 pefaKTupoBaHus. Kak nmpaBu-
JIO, B TEKCTOBOM OKHE MOXET OBITh BbIIEJICH TOJBbKO ONMH
¢dparmMeHr.

VnaneHue MoxeT OHITh IPOU3BEAECHO B IBYX BapHaH-
Tax:

e  BbIIEJIEHHBIN (pparMeHT U3bIMAETCI U3 TEKCTa, OCTaB-
HIAHCS TEKCT CMBIKAETCS;
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BbIIEJICHHBI (DparMEHT yaajisieTcsl B CielMalbHBIA
Oydep BpeMEHHOIO XpaHEHUsI, OTKyla MOXET ObITb
M3BJIEYEH JUIs1 BCTAaBKU B APYro€ MECTO pelakTUpye-
MOTO JOKYMEHTa, JUOO KCIOJAb30BaH B TEKCTaX ApYy-
TUX JOKYMEHTOB (€CJIM CUCTeMa MOATOTOBKY TEKCTOB
NoJiep>XK1MBaeT MHOTOOKOHHBIM peXXUM JLISI OJHOBpE-
MEHHOI1 paboThl ¢ HECKOJBKMMM TOKyMeHTaMu). Co-
IiepXUMoe BpeMEeHHOro 0ydepa coxpaHsieTcs B Teue-
HME ceaHca paboThl WM [0 TIOMEIEHUSI B HETO HOBOM
nopuuu HHGopMaLuu.

Hns konupoearus nHpoOpMaMU UCTIONb3YETCSI TEXHO-

JIOTHs, BO MHOI'OM ITOXO0XKasd Ha TPEabIAYIIYIO:

NpeBapUTEIbHO KOMUPYEMBbII TEKCT HOJIKEH ObITh
BBIZIEJIEH, a 3aTeM CIlelalbHOi KoMaHIoi «Komnu-
poBaTh» CUCTEMbI NOATOTOBKY TEKCTOB MOMEILLEH BO
BpeMeHHBII 6ydep xpaHeHus. [1pu aTom B Oydep no-
nagaeT Konusi ¢oparMeHTa, caM OH IO-TPeXKHEMY pac-
roJjaraeTcsl B TEKCTe IOKYMEHTa;

TEKCTOBBII KypcOp MOMENIAETCS B HOBYIO MO3ULIMIO
JIJ1S1 BCTaBKM;

konus (pparMeHTa usBjiekaercs u3 Oydepa U pacrio-
JlaraeTcs, HauyMHas ¢ yKazaHHOI KypcOpOM MO3UIUH,
CYILIECTBYIONINI CIIpaBa OT Kypcopa TeKCT CABUTaeTCsl
BIIPaBo.

JIns1 BLITIONIHEHUSI hepemeuyeHus (hparMeHTa TeKCTa C

HCIIOJIb30BaHUEM BpeMEHHOTO Gydepa XpaHeHUST TEXHO-
JIOTUYECKHUE OIepalvi cleayouue:

BbIIEJIEHUE HY>XKHOTO (DparMeHTa;

yaajeHue B 0ydep BpeMEHHOIO XpaHEHUS;
repeMellieHre Kypcopa B Hy>)KHOE MECTO JJOKYMEHTA;
BCTaBKa cofepxMoro 0ydepa B JIOKYMEHT.
ITpoGeMa ucnoib30BaHMS COAEPKUMOTO BDEMEHHO-

ro Oydepa xpaHeHUs pelllaeTcsl B HAcTosIllee BpeMsi He
TOJIbKO 32 CUET BO3MOXHOCTH MHOTOKPAaTHOIO UCTIOIb30-
BaHMS, HO U IIPEIOCTaBICHUEM BO3MOXHOCTH XpaHEHUS
HeCKOJIBKMX (hparMeHTOB TEKCTa oqHOBpeMeHHo. Hanpu-
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Mep, TeKCTOoBBIN Tporeccop Word u3 komruiekca Office
2000 mo3BouisieT cOXpaHsITh 10 12 (pparMeHTOB TEKCTA O~
HOBPEMEHHO M KCTIOJIB30BaTh UX U151 pENaKTUPOBAHMSI BbI-
0OpOYHO WU BCEX Cpasy.

CyluecTByIOIIME Ha CETOMHSIIHUMN NeHb rpadpuyeckue
o6on0ukH (Hanpumep, Windows) noaaepxxuBaioT TEXHU-
Ky drag-and-drop paGoThl MAHUITYJISITOPA «MBILLb» B CpENE
CHCTEeMBbI IIOATOTOBKM TEKCTa. DTa TEXHUKa IIpeAToaraeT,
YTO IJIs1 OTepalyii mepeMellleHUs] U KOMMMPOBaHUS Bpe-
MEHHBII Oydep He 3ameiicTByeTcsi. OMHaKO B 3TOM ciiydae
KOIMPOBaHHUE WIM IepeMenieHre ¢pparMeHTa BO3MOXHO
TOJILKO OJMH pa3, TOraa Kak BpeMeHHBbIi Oydep XpaHeHUST
npeajaraetT UCMoJjib30BaTh IOMENICHHYIO B Hero MHdop-
MallMIO CTOJIBKO pa3, CKOJBKO 3TO HEOOXOIUMO ITOJIb30Ba-
TeJNIO.

Orniepaliusi noucka B cpefie MporpaMMbl 06paboTKH
TEKCTa MOXET BBITIIOJHATHCSI B HECKOJIBKUX BapuaHTaXx.
OTO MOXET OBITh MOUCK IO 00pasly, Hampumep, WS
NocJeayionieii 3aMeHbl HaliIEHHOTO CJIOBOCOYETaHUS Ha
npyroe. JleicTBHSI TMOJIB30BATeNsi CUCTEMBI TOATOTOBKU
TEKCTOBOTO JIOKYMEHTa CBOJSITCS K CJECAYIOUIEH 1IETIOUKe
orepaluii:

e  3amaeTcsi HEKOTOPHI obpa3el] (CHMBOJI, CIIOBO WIIH Lie-

II0YKa CUMBOJIOB);

e YKa3bIBacTCs HAIlpaBJIeHHE IMOUCKA (BIEPEN OT TEKY-
HIeit MO3ULIMKU Kypcopa JIM00 Ha3an);

e CHUCTEMa IOATOTOBKM TEKCTOB HauMHAET IOUCK 3a-
JaHHOTO (pparMeHTa; IpU OOHAPYXKEHUH ITOCIIETHETO
MPOCMOTP NPUOCTAHABIUBAETCS, KypCOP IIO3UILINOHM -
pyeTcsi iepesl ICKOMBIM (hparMeHTOM U ITOJIL30BaTENh
MMEET BO3MOXHOCTh NPOU3BECTH HYXHYIO KOppeK-
LU0,

Hpyroii BapuaHT ITOMCKa TMPEIIONaraeT, 4Yro TEKCT
IpEBApUTEIbHO pa3MeyaeTcsl CIeLMalbHbIMU CIYXeO-
HbIMU MeTKaMHM (3akjagkamMu uiu bookmarks), a 3ateM
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CHUCTEMA NMMOATOTOBKHU TCKCTA OCYHICCTBIISICT IICPEBOM KYyp-
copa K METKCE, 3allaHHOM I10J1b30BaTEJIEM I10 €€ UMEHHU.

Komanpna zamenst NPOU3BOAUT 3aMCIIICHHUE OTHOTO 3a-
IIAHHOTO KOHTEKCTa Ha IpPYTroH. 3aMeHa MOXeET IMPpOU3BO-
IUTBCS B paMKaX BBIACIICHHOTO (bparMeHTa, 110 BCEMY TCK-
CTy 100 rocie HOATBEP2KACHUS ITOJIB30BATCIIEM KaKI0ro
BapuaHTa 3aMCHICHM .

Onepauuu popmatupoBanns (o¢opmMieHHR) TEKCTOBOTO
nokyMenTa. CoBpeMeHHbIE CpEeICTBA [IOATOTOBKY TEKCTO-
BbIX TOKYMEHTOB HCIOJb3YIOT ABa TUIAa OhOpPMIIECHUS
CTPYKTYPHBIX 3JIEMEHTOB TEKCTa. BTO HenocpedcmeeHHoe
ogopmaenue, Korma GopMaTHpoBaHHE HPUMEHSETCS K
MpeBapUTEIbHO BbIIEACHHOMY (DparMeHTy Yepe3 KOMaH-
IIbI MEHIO U 0pOpMAeHUE ¢ NOMOUBIO CIUASA.

PaccMoTpum nonpoGHee Mpoliecc HEMOCPeACTBEHHO-
ro (popmatupoBaHusa. Kaxabiit JOKyMeHT, co3naBaeMblil
CpeAcTBaMU TEKCTOBOTO Ipolieccopa, UMEET B KaueCTBE
OCHOBBI HEKOTOpOE oopMIieHUE 1o yModaHuio. Habop
rnapaMeTpoB (MU aTpuOyTOB O(OPMIICHMS), @ TAKXKE UX
KOHKpETHBIE BEJIMUMHBI OTIPEACNSIOTCS IPOrpaMMoit TeK-
CTOBOTO Mpoleccopa.

Hanpumep, TexcrtoBbiii npoueccop Word minsa Win-
dows mpemiaraeT ciaeaylomye IapaMmeTpbl oopMiIeHUs
IOKYMEHTA:

e CHMBOJIBI — HOPMAJbHOW HACBIIIEHHOCTH, KEIJb

10 MyHKTOB;

e aG3anbl — 0e3 OTCTYIIOB, BBIPOBHEHBI BJIEBO, Yepe3

OIVH UHTEpBaJl;

e BeJMuMHa Tabynauuum — uepe3 0,5 mwoiima (Win

1,27 cMm);

e pa3Mep eyaTHOM CTpaHMIIbI IOKyMEHTa — ¢opMat A4

(210 MM Ha 297 MM);
¢ TpaHMUBbl TEKCTa Ha CTpaHMlIE — JIEBOE M IIpaBOE

3,17 cM, BepxHee 1 HIXKHee 1,5 cM.
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Takum cOpa3zoM, KaxXIplil JOKYMEHT CO3aeTcs 110 He-
KOTOPOMY ITOJOOH 0 WJIH IO LIA0JJOHY YK€ CYLUECTBYIOLIE-
I0 JIOKYMEHTA.

Paznuyaior Tpn TMna ¢dopMaTUpOBaHUS Ipo3anye-
CKUX JOKYMEHTOB:

o cumeoavHoe (U nipudToBoe opopmiieHuE);
e (opMaTUpOBaHUE ab3aya NOKYMEHTA;
o oghopmaenue (6epcmra) cmparuy, (WU pa3denos) NOKy-

MEHTA.

CraHmapTHBIMY TlapaMeTpaMu CUMBOJILHOTO 0Ogop-
MJICHUS SIBJISIIOTCS:

e TUII (TapHUTYpa) IIpUPTa;
e KerJb (BbICOTA) CUMBOJIOB IIPUDTa;
e HauyepTaHue JUTep (TMOJYXKMPHbIN, KYpCUB, MOJTYXUP-

HBIM KypCuB, OObIYHBIi);

e IIOAYEPKHUBAHUE;
e 1IBET CUMBOJIOB;
®  PAaclloJIOXE€HHUE CUMBOJIOB OTHOCUTEJIBHO OIIOPHOMU

JIMHUY CTPOKHU (BEPXHUU M HUKHUM MHIEKC).

BuemHuii Bug 1oKyMeHTa B OCONBIION CTeTIeHU 3aBU-
CUT HE TOJIbKO OT (popMaTrpOBaHUsI CUMBOJIOB TEKCTA, HO
1 ot opopMIIeHUS ab3a1ieB TeKCTa. A63ay IBSIETCS OMHUM
U3 OCHOBHBIX CTPYKTYPHBIX 3JE€MEHTOB MPO3aUdeCcKOro
nokymeHTa. OOBIYHO HOBBIM ab3all B TEKCTe 0OpasyeTcst
IIpY HAaXXaTuX KiaBulv Enter Ha KjlaBuaType npu HaGope
tekcta. IIpu 3TOM Kypcop BBoIa TIEpEXOXUT Ha HOBYIO
CTPOKY M YCTaHaBJIMBaeTCsS B MO3UIIMIO JIEBOTO OTCTyIa
crenyioulero a6saua. Ilo3unust oTcTyra 3aBUCUT OT Ma-
paMEeTPOB HACTPOKM KOHKPETHOW CUCTEMBI TEKCTOBOM
obpabotku. Habop mapameTpoB abGsanHoro ¢opmaru-
poBaHMsI, aHAJIOTUYHO HabOpy aTpUOYTOB CHMBOJILHOTO
(bopmaTripoBaHMs, 3aBUCUT OT KOHKPETHOI MporpaMm-
HOI1 cpepl, B KOTOPOM U3rOTaBIAMBAECTCA TEKCTOBBIN 10~
xyMeHT. K HanOosiee oGIIMM aTpuOyTaM MOXHO OTHECTHU
3aaHue:
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THITIa BBIpaBHUBAHUS TPAaHUL] CTPOK;

OTCTYTIOB JUISI CTPOK;

MEXCTPOYHBIX UHTEPBAJIOB,

obGpaMJIeHUSI M LBeTa (pOHA TEKCTA;

pacrooXeHUs TeKcTa ab3alla Ha CMEXHBIX CTpaHU-
11aX IOKyMEHTa.

®dopmaTHpoBaHHe MHOFOCTPAHWYHOTO TEKCTOBOre JO-
KyMenta. EcliM cucTeMa IOArOTOBKU TEKCTa MCIIOJNb3Y-
€TCsI UL CO3AaHUSI U OPOPMIICHUSI MHOTOCTPAHUYHOTO
JIOKYMEHTa, TO B TEKCT€ MOTYT MOSIBUTHCS HOBBIE CTPYK-
TYPHBIE 3JIEMEHTBI: KOJIOHTUTYJIbI, CHOCKHM, 3aKJIAIKH,
MEePEKPECTHBIC CCHUIKH.

Ilox 3akaadkoii unv memioli TOHUMAETCS ONIPEAEIICH-
HOE MECTO B TEKCTE JOKYMEHTa, KOTOPOMY TOJIb30BaTeNb
npucBauBaeT UMs. B nanpHeiieM 3aKi1agka B MHOTOCTpa-
HUYHOM JOKYMEHTE MOXET MCIIOJIb30BaThCS JJIS:

e  OBICTPOro mepexoaa K MeCTy TOKyMeHTa, 0003HAUYEH -

HOMY 3aKJIaJIKOM;
®  CO3[aHHUS IEPEKPECTHHIX CCHUIOK B JOKYMEHTE.

MHorna o xoxy yTeHUsI IOKyMEHTa HEOOXOIUMBI 10-
TMOJHEHUSI K OCHOBHOMY TEKCTY, NMOIACTPOYHBbIE NpHUMe-
yauusi. [ToncTpouyHbie npuMeyaHusa opOpMISIIOT CHOCKA-
Mmu. B cocTaB NoACTPOYHOrO NMPUMEYaHMS BXOAST J1Ba He-
pa3pbIBHO CBSI3aHHBIX 3JIEMEHTA: 3HAK CHOCKHM U TEKCT
COGCTBEHHO NMpHMeYaHKsa. 3HaK CHOCKM pacIioaraiT B
OCHOBHOM TEKCT€ Y TOTO MeCTa, K KOTOPOMY OTHOCHUTCSI
npuMeYyaHMe ¥ B Hayaje caMoro npuMmedaHusi. PekomeH-
IyeTcsl B TEKCTOBOM MaTepuaJie UCIIOJIb30BaTh 3HAK CHOC-
KM B BUJE apabcKux Hudp, a B iudpoBoM — B BUIE OYKB
WIX 3HAKOB.

Ilepexpecmuas ccovinka — 3TO TEKCT, TNpemlaralolui
YUTATENIO JOKYMEHTA OOpaTUTHLCS K IpyroMy (pparMeHTy
TeKCTa WJIM PUCYHKY, colepxalueMycsi B Tekcre. Hampu-
Mep:

«Bepnumecsw k paszoeny «bazosvle hynxyuu pedakmupo-
eanus mekema» (cmpanuya ###)».
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B ciayyae usMeHeHHUs1 Ha3BaHUsI pasieiia WK pacio-
JIOXKEHMS €ro Ha Ipyroil CTpaHulie B pe3yjbTaTe KOppeK-
LMY JOKYMEHTAa NOMO0OHBINA TEKCT HEOOXOAUMO U3MEHUTh
BpyuyHylo. HanuGosiee MolHbIE CCTEMBI TOATOTOBKM TE€K-
CTOB ITO3BOJISIIOT aBTOMAaTMYECKU OTCJIEXUBATh MPOILIECC
M3MEHEHMS 3a CYET OPraHU3aluy TIePEeKPECTHBIX CChLIOK
Ha 2JIEMEHTBI TEKCTa, OTMEUYEHHBIE CIIellMalbHbBIM 00pa-
30M KaK 3akJ/aJKu, 3aroJIOBKM, CHOCKW, PUCYHKHU WIM
¢dopMybL.

Koaonmumyaom (Running head) HaspiBaeTcsi onm-
HaKOBBIM MUIS1 TPyHIbl CTpaHML, TEKCT (rpaduueckoe
U300paxXeHune), pacroJOXeHHbI BHE OCHOBHOIO TEKCTa
JOKyMEHTa Ha IOJIsIX IeYyaTHOM cTpaHulbl. Pazinuyaior
Bepxumii (Header) KOJOHTUTYJI, KOTOpBI OOLIYHO pac-
MOJIOKEH HaJ TEKCTOM JOoKyMeHTa M HikHuii (Footer),
pacriojlaraéMblii HUXe OCHOBHOTO TeKcTa. ITopsiakoBbie
HOMepa CTpaHHll BXOAST B KOJOHTUTYJ. WX Ha3bIBalOT
KonoHyugpamu.

CraHgapTHBIMU NIapaMeTpaMu 0(pOpMJICHUS CTPaHULL
JOKYMEHTa SBJISTIOTCS:

e  IIOJISI CTPAHUIIL;
e pa3Mep M1e4aTHOIO JIMCTAa U OpUEeHTaLlMs TeKCTa Ha Oy-

Mmare;

pacriojioxXeHre KOJIOHTUTYJIOB;

KOJIMYECTBO KOJIOHOK TeKCTa (Ia3eTHBINA CTUIIb).

IToAroToBKa TEKCTOBBIX JOKYMEHTOB C MCIOJIb30OBAHH-
em madaoHoB u cruieil. CoBpeMeHHbIe MHPOPMaLlMOH-
HbI€ TEXHOJIOTMH aKTUBHO UCIOJIb3YIOT UIECI0 COXpaHEHUS
HE TOJIbKO KOHKPETHOI'O pe3yjibTarta paboThl B BUIE JOKY-
MEHTa, HO U COBOKYITHOCTH NE€HACTBUI, C IICMOIIbBIO KOTO-
PBIX 3TOT Pe3YJabTaT ObLT JOCTUTHYT. DTa Uiesl B CUCTEMaXx
MOJITOTOBKHU TE€KCTOBBIX JOKYMEHTOB peajii30BaHa B BUJE
MeXxaHU3Ma Ia0IOHOB.

Illlabaon — 3TO DOKYMEHT cHelMajbhdoro TUlla, Ko-
TOPBIH COAEPXKHUT pa3HOOOpa3HyI0 MHGOPMALUIO O CTU-
JISIX (popMaTHUpPOBAHUS YACTEM JOKYMEHTA, BCTaBJIEHHBIX
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MOJISIX U T. 1. B 11a60He TakKKe XpaHATCS MaKpOKOMaH-
IIbl, 3JIEMEHTHI TJIOCCapysl, KHOIIKYU NaHeJI MHCTPYMEH-
TOB, HECTaHAAPTHBIE MEHIO U YCTAHOBKM KJIaBUIII COKpa-
IeHus1, objeryapiue padboTy ¢ JoKyMeHTaMu. bynyuu
OIMH pa3 MOATOTOBJIEHHBIM U COXpaHEHHBIM B IaMSITU
KOMIIbIOTEpA, 111a0JIOH IMO3BOJISIET OLICTPO M3rOTaBIMBATh
aHaJIOTMYHbIC 110 (hopMe (HO HE IO CONEPXKAHUIO) TOKY-
MEHTHI 0€3 3aTpaT BpeMeHU Ha (popMaTHpOBaHUE.

CrneuuaibHbIM MHCTPYMEHTOM [UISl OMMCAHMSI HUC-
0JIb3YEMBIX IIpaBWI (hopMaTUPOBAHUS (PpParMEHTOB pas-
pabaThIBa€MOIro JOKYMEHTa SIBISIETCSl CTWIb. To4YHee
cmuas — 3TO omucaHue o¢GOpMIIEHMSI TEKCTa, KOTOpOe
MMEHYeTCS ¥ 3allOMMHaeTcs B IabIoHe, Ha KOTOpOM Oa-
3upyeTrcsl JOKyMeHT. CTWIb COCTOUT U3 IBYX YacTEi: ero
MMEHU ¥ UHCTPYKLMHU (popmaTupoBaHuUsi. UMs1 cTUIIS City-
XKWUT JJIs1 €r0 uACHTU(pUKALIMY, a UHCTPYKUMS (popMaTh-
pOBaHUSI ONUCHIBaeT o¢opMIeHNE, KOTOPOE HUCIIOIb3YET
TEKCTOBBIN IIpolieccop MPH NIPUMEHEHUH JAHHOTO CTUJIS
K (hparMeHTy TeKCTa.

I'maBHOE mnpeuMyllecTBO CTUJIEH Iepel «Hemocpen-
CTBEHHBbIM» (hOpMaTUPOBAHUEM 3aKJIIOYAETCSL B TOM, UTO
BBl MOXETE U3MEHSATH CTaHIapTHBIE aTpUOyTHI (hopMaTU-
pOBaHUSI BCTPOCHHBIX CTUJIEH, a TakKKe CO3laBaTh CBOU
coOCTBEHHBIE CTIUIM. Ellle 0MHO IpenMyIeCcTBO CTHIEH —
0COOEHHO B OMCHOM cpelle — 3aKJII0YaeTcsl B TOM, YTO
HCIIOJIB3YeTCS CTaHAapTHOE oopMiIeHHE JOKYMEHTOB Ha
OCHOBE paHee Co31aHHBIX cTuieil. [1pu KaxaoM usMeHe-
HUU aTpuOyTOB (hOpMaTUPOBAHMS, CBI3aHHBIX C JAHHBIM
CTHIJIEM, Bce ab3aLibl, K KOTOPBIM OH IIpMMEHEH, OyIyT aB-
TOMAaTUYECKHU IepehopMaTUPOBAHBI.

B xoMiuiekTax mocTaBKHM TEKCTOBBIX npoueccopOB
BCer/Ia coaepXarcsi 001 pHbIe GMOIMOTEKU TOTOBBIX CTH-
JIel, OMHAKO HEOOXOIUMO 3aMETUTh, YTO OOJILIIMHCTBO [0~
TOBBIX 111a0JIOHOB HE COOTBETCTBYIOT TPEOOBaHUSIM IOCy-
JapCTBEHHOTO CTaHAapTa 110 0(hOPMJIEHUIO TOKYMEHTOB.
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IToaroToBKa «COCTABHBIX» JOKYMEHTOB H «BHeJApeHHE» B
HuX o0bekToB. Co3/MaHue «0OJBIIOro» JOKYMEHTA JOJK-
HO HaYMHATHCS C pa3pabOTKHU €TI0 CTPYKTYpPHI, IOAYMHEH-
HOCTH U U€papXUH 3aT0JIOBKOB.

IMon cmpykmypoii dokymenma TOHUMAETCS CXeMa,
olpezesionias B3auMOpacIioOXEeHUE U CBI3b €ro co-
CcTaBHBIX yacrteif. Ha caMoM BepXHEM YpOBHE HMepapxXuu
HaXomMTCSl Ha3BaHHME BCEro NOKYMEHTa, a Ha HUXHUX
YPOBHSIX pacIiojlaraloTcs Ha3BaHUs €ro OTAEIbHBIX CTPYK-
TYPHBIX 3JIEMEHTOB, COJepXaHUe KOTOPBIX U COCTaBIsET
CMBICJIOBYIO YacTh JoKyMeHTa. 1151 3 peKTHBHOM paboThHI
¢ OOJNBIIMMH JTOKYMEHTaMHM, ITOJh30BaTe/b TEKCTOBOIO
npolieccopa UMeEeT B CBOEM PaCIOPSIKEHUH CIIENYIOLINA
CTaHAAPTHHIN Habop olepaLuii:

e CO3JaHME CTPYKTYPHPOBAHHOIO IOKYMEHTA U peopra-
HU3allMs €T0 CTPYKTYPhI, KaK TO: IIOBBILLIEHUE WIH 10~
HVDXEHUE YPOBHS MEPapXUU HEKOTOPBIX 3ar0JIOBKOB;

e  IIPOCMOTP CTPYKTYPbI JOKYMEHTA C BHIBOJOM Ha 9KpaH
TOJILKO 3aroJIOBKOB OIIPEAEICHHOTO YPOBHSI Mepap-
XWU;

e CO3laHUE CHOCOK, yKa3aTeJjei, OIJIaBJIeHHUs, CChUIOK,
CNycKa WUTIOCTpalyii, 3aKaioK.

BoBIIMHCTBO TEKCTOBBIX IIPOLIECCOPOB ITOAENKIBA~
€T KOHLIEIILMIO COCTaBHOTO JOKYMEHTa — KOHmeliHepa,
BKJIIOYAIOIIETO B ce0 OOBEKTHI pa3JIN4HBIX (POpPMaTOB.
Ilonv3oBatrenp MMEET BO3MOXHOCTb BCTAaBUTh B TEKCT
JOKYMEHTA pa3InyHbIE pUCYHKH, TaOIULIb], rpaduuecKue
U300paxeHus1, NIOATOTOBJICHHBIE B JPYTUX IPOrPaMMHBIX
cpenax. [liasi BBINIONHEHUSI TaKUX 3adad MCIOJb3YeTCs
TEXHOJIOTUS CBS3U U BHEAPEHUS 00beKTOB (Object Linking
and Embedding — OLE). CornacHO 3TOIf TEXHOJIOTUH,
Jobas BcTapisieMasi B JOKYMEHT WJIM CBSI3bIBaeMasl C
JOKYMEHTOM HMHGopMalusi o603HadyaeTcsl abCTpaKTHBIM
MOHATHEM <«OOBEKT», @ B Ka4eCTBe OOBEKTa MOIYT BHI-
CTYIIaTh TEKCT, PUCYHOK, 3BYK U Jaxe BUIcouHGopMa-
nms.
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BcTpauBaHue B JTOKYMEHT rpadHyecKUX OOBHLEKTOB
MOXET caenaTth ero 6osee mpuiekareabHbIM. [Ipu mo-
0aBjieHUM PUCYHKA B JTOKYMEHT OH IPUCOCIUHSIETCS K
HaxoJsileMycsl BOKpyr TeKcty. Ecinu a6sair, comepxka-
UM PUCYHOK, TIepeMeIIacTCcsl BBEpX WIM BHU3 IO CTpa-
HUIIe, PUCYHOK IlepemelniaeTcs BMecte ¢ HUM. Kpome
TOro, OOJIBIIMHCTBO PAa3BUTHIX CHUCTEM KOMIIBIOTEPHOM
00pabOTKM TEKCTa UMEET BCTPOCHHBIE MUHCTPYMEHTHI pU-
COBaHUS ST CO3MaHMsi TpapMUYeCKMX MPUMHUTUBOB, C
TOMOILIbIO KOTOPBIX JIETKO U300paxaTh JIUHUM, CTPEJIKH,
3JUIMIICHI, TIPSIMOYTOJIbBHUKH, OKPYXKHOCTH, IyTH, CEKTOpa
M pasnuyHble KpuBble. ITocne cozmanus rpaguyeckoro
O00BEKTa €ero MOXHO 3aJIMTh LIBETOM WIM y30POM, U3ME-
HUTh LIBET U TUII JIMHUI, YBEJIUYUTh WIM YMEHBUIUTD,
MEPEMECTUTh, TOBEPHYTh WJIM 3€pKaJbHO OTOOpPA3UTh.
OOBEKTH B JOKYMEHTE MOXHO KOMOMHUpPOBaTh, CO3[a-
Basi eIUHBIA pUCYHOK. OOBEKTHI MOXHO KONUPOBATh U
BCTaBJISITh B APYTO€ MECTO NOKYMEHTA UJIU APYTOro JOKY-
MEHTa.

I'padpuueckoe M306paxeHre MOKHO BCTABUThH B IOKY -
MEHT ¥ U3 daitia. UMnopt pa3nuyHbIX rpadpruyeckux oob-
€KTOB BO3MOXEH 0J1arofapsi BCTPOSHHBIM WJIM BHELITHUM
npeo6pasoBaTessiM hopMaToB (rpadprUUeCKUM QUIbTpam).
I'pacdhrka MOXeT OBITh 3aKOAMPOBAaHA ABYMS NMPUHLIMITU-
aJIbHO pa3HbIMU CIIOCOOAMU: paCTPOBBIMU U300pAXKEHMS -
M (bitmap images) ¥ BEKTOPHBIMU PUCYHKaMU.

daiinbl pacTpoBoii (WM OUTOBOI) rpad KU conepxar
B onpe/ie/IeHHOM MOC/IeA0BaTEIbHOCTH COBOKYITHOCTH OT-
HJEJbHBIX TOUEK M300paXKEeHUsI, Ha3bIBACMbIX MUKCEIaMuU
(ot anri. picture element). CyliliecTByeT HECKOJIBKO ¢op-
MaToB (ailioB pacTpoBOii rpaduku, U Kaxablii popmat
IpelycMaTpUBaeT COOCTBEHHBII CIIOCO0 KOIUPOBAHUS
UHGpOpMaLMHX O TTUKCeIax U APYroi NpUCyllleil KOMIIbIO-
TEePHBLIM U300paxeHusIM uHdopmauuu. Cpean Haubolee
pacnpocTpaHeHHBIX (hopMaTOB MOXHO oTMeTUTh BMP,
PCX, GIF, TIFF u JPEG. HegoctaTkoM pacTpoBOro u3o-
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OpaxeHus SABJSIETCA NOTEPs KayecTBa NPU YBEJTUUEHUU
Maclutaba pucyHKa.

@aiinbl ¢ BEKTOPHBIM M300paXXeHUeM KaXIblid OT-
IEAbHbIA JIEMEHT PUCYHKA OIMCHIBAIOT ¥ XPaHST B BUJIE
MaccHBa NapaMeTpoOB — MATeMaTHUYECKOTr0o CNMCaHus 3J1e-
MEHTapHBIX TeoMeTpuueckux ¢uryp. Ilpu kaxaoMm oro-
OpaXeHUM BEKTOPHOE M300pake€Hue IepepuCcOBbLIBACTCS
KOMIIBIOTEPOM, UTO HECKOJIBKO 3aMeIsieT paboTy, HO B TO
e BpeMsI TTIO3BOJISIET IOJIYUUTh U300pakKeHUE C BHICOKUM
pa3spenieHneM. HauGosee monyisipHbl BEKTOpHBIE (popMa-
151 WMF, CDR, DXF.

PasmenieHue rpapuyeckux (pparMeHTOB B TEKCTOBOM
JOKYMEHTE MPOM3BOIMUTCS C MCIOJb30OBaHUEM KaJpOB.
Kadp — 310 XpaHwMile ST pa3MELIEHUsI OOBEKTOB B
00J1aCTU CTPaHUILIbI, HE YIIPABJISEMOM IapaMeTpaMu IoJIeit
fIeYaTHOM CTpaHHUIIbl (HallpuMep, MEXAY KOJTOHKAMH TeK-
CcTa WM B 06JacTu 1noJjeit ctpaHulibl). Kaap nosipiasercs
KaK OKHO BOKpPYI 3aKJI0YaeMOIo OO0BEKTa M 00Jafgaer
0cOoOBIMM cBoMicTBaMU. OTHO U3 CaMbIX BaXXHBIX CBOMCTB
KaJipa — BO3MOXHOCTb OKpPYXaTb OOBEKT TeKCTOM. Pa3-
BUTHIE CUCTEMbl KOMMBIOTEPHOI IOATOTOBKM TEKCTOB
MO3BOJISIIOT UCIIOJIb30BaTh KaJIpbl KaK IipsSMOYTOJIbHOMM,
TaK ¥ HenpaBubHOMI (popMbl. JIpyroe BaxxHoe CBOMCTBO —
CIIOCOOHOCTh U3MEHATH pa3Mep U MECTOIIOJIOXEHUE Ha
CTpaHHlLE.

TexHonorus o6padoTku
TaOGNNYHbLIX A aHHbIX

OO0was xapakrepucTuka
coBpeMeHHbIX TabGJINYHbIX NPoLLeCcCCopoB

CoBpeMeHHbIE TEKCTOBBIE MPOLECCOPHI, KaK MpPaBU-
JIo, coliepKaT MUHUMAaIbHBIA Habop cpefcTB paboTHI C Ta-
OJIMYHBIMU AaHHBIMU. OgHaKo Haubosee 3¢GeKTUBHBIM
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crnoco6oM o6paboTKM TaKoro posia MH(MOpMallUH SIBISIET-
CSl MCIIOJIb30BaHUE CIIEIUAUTU3MPOBAHHBIX IMPOTPaMMHBIX
MPOAYKTOB — TaGJIMYHBIX ITporieccopoB. Hapsity ¢ o6uiu-
MU BCIIOMOTaTeJIbHBIMU CPEICTBAMU OOeCIeyeHus ynoo-
HOH U 3(p(heKTUBHON pabOTHI MOJB30BATEIS, TAOJIUYHbBIE
MPOLIECCOPHI TAKXKe MPEIOCTaBISIOT CJIeAYIOlIMe CIiela-
JIM3UPOBAHHbIE (DYHKLIMOHAIHHBIE BOBMOXHOCTH.

1. Pabouue nanku u pabouue aucmol. TabauyHbIE 10-
KYMEHTBI MOXHO OOBEIMHSTH B pabouyue Marnku, TaK YTo
OHM MOTYT pacCMaTpUBaAThCS KaK OJHO €OUHOE LeJoe,
€C/ii peyb MAET O KOIMMPOBaHMUU, 3arpy3ke, U3MEHEHUH
WM OpYTHX Mpolieaypax. B HUXHeH 4acTu 3J1IeKTpOHHOI
TabJIMLBI PacTIOJIOXEH yKa3aTesib, KOTOPBIM obecreyrBa-
€T JOCTYII K OTHEJIbHBIM paboyuM Juctam nanku. [lonb-
30BaTesib MOXET 3aJaBaTh Ha3BaHMUE JIMCTaM, YTO NeJIaeT
HADJISIAHBIM COJIEPXKUMOE Marky U 00Jyier4aeT Nepexon OT
OOKYMEHTAa K JOKYMEHTY.

2. Cpedcmea ona oghopmaeHus u moouguxkayuu 3Kpana
u mabauy. Cpeayu cpeAcTB obecrieyeHus1 yIoocTBa paboThI
MIOJIb30BAaTeJII UMEIOTCS HE TOJIBKO CTaHIapTHBIE CPEACTBa
pa3bueHMs1 3KpaHa Ha OTAeJbHbIE OKHA, HO M CpPEeICTBa
(ukcanyu Ha KpaHe 3ar0JI0BKOB CTPOK U CTOJIOIOB.

3. Cpedcmea oghopmaeHus u pi600a Ha neyams madauy,.
s ynobcTBa 1ojip3oBaTeisl IpeaycMOTpeHbI Bce (DyHK-
11U, obecIieyrBalolIye revyaTh TabJIMII, TAKUe KaK: BbIOOP
pa3mepa CTpaHUIIbl, pa30MeHue Ha CTPAHUIIbl, yCTAHOBKA
pa3mepa I1ojieit cTpaHull, oopMIIeHE KOJOHTUTYJIOB, a
TaKXe IMpeIBapUTEIbHbIN IPOCMOTP MOJTYYMBIICHCS CTpa-
HUIBI.

4. Cpedcmea oghopmaernus pabouux sucmog. CoBpeMeH-
Hble TaOJUYHbBIE MPOLECCOPHI MPEIOCTABISIOT IIUPOKUE
BO3MOXHOCTHY 10 (hOpMaTUPOBAHUIO TabOJIHUL, TAKUE KaK:
BbIOOp LIpH(Ta U CTWISI, BBIpaBHUBAHUE JaHHbBIX BHYTPHU
KJIETKHU, BBIOOD LiBeTa (hOHA KJIIETKU U IIpHPTa, U3MEHE-
HUE BBICOTHI CTPOK U IIIMPUHBI KOJIOHOK, YEPUYEHUE PaMOK
pasnMyHOro BUIa, ompesiesieHre (popMaTa JaHHBIX BHYTPU
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KJIETKM (HarpuMep: UMCJIOBOU, TEKCTOBBIM, GhMHAHCOBBIN,
JlaTauT. 1I.), a TAaKXe obecreueHMe aBTOMaTu4ecKoro (op-
MaTUpPOBaAHUSI, KOTIa B CUCTEMY YK€ BCTPOECHBI pa3TuyHbIe
BapHaHTbI 0hOpMJIEHUS TabJIHMLI, U NOJIb30BaTEb MOXET
BBIOpaTh HaubdoJIee MOAXOAAIIMI (hopMaT U3 yKe UMEIO-
LIMXCSI.

5. Ceazvieanue daHHbix. AOCONIOTHAS 1 OTHOCUTE/IbHAS
afgpecaluy SIBASIOTCS XapaKTepHOI YepToil Bcex Tabiuy-
HBIX TIPOLIECCOPOB, B COBPEMEHHBIX CUCTEMax OHU HAlOT
BO3MOXHOCTh paboTaTh OQHOBPEMEHHO C HECKOJIbKUMU
TabauaMu, KOTOpbie MOTYT ObITh TEM MJIM UHBIM 00pa3oM
CBSI3aHBI JPYT C APYTOM.

6. Botuucaenus. JInst yno6CTBa BBIYUCICHUS B TaGIN-
HBIX TIPOILECCOPaX MMEIOTCS BCTPOEHHbIE (YHKLHUM, a
MMEHHO: MaTeMaTUYeCKMe, CTaTUCTUUYeCKUe, (PMHAHCO-
BbIe, (DYHKLIMU aThl U BPEMEHU, JIOTUUECKUE U JIpyTHE.
MeHemxep HYHKIIMIT TO3BOJISIET BEIOPATh HYXXHYIO (PYHK -
LIMIO U, TOACTAaBUB 3HAYEHUSI, TIOJYYUTD pe3yJIbTaT.

7. Menosas epagpuxa. TpyaHo NpeacTaBUTh COBPEMEH -
HBIM TaGJIMYHBIN Mpolieccop 6€3 BO3MOXHOCTHU MOCTPO-
€HMS Pa3IMYHOTO TUIIA IBYMEPHBIX, TPEXMEPHBIX U CMe-
IIAHHBIX JUarpaMM.

8. Buvinoanenue mabauuHoiMu npoueccopamu (yHKyuU
0a3 0aHHbIX. DTa BOZMOXHOCTb O0ECITIeUrBaeT 3aMoTHEHNE
TabJIM1 aHAJIOTUYHO 3aIOoJHEHUIO 0a3bl JaHHBIX, T. €. Ye-
pe3 3KpaHHYI0 (hopMy; 3alUTy JAHHBIX, COPTUPOBKY IO
KJIIOUY UJIU 10 HECKOJIEKHMM KJTfo4aM, 00paboTKy 3alipoCoOB
K 0a3e MTaHHbIX, CO3AaHue CBOAHLIX Tabaull. Kpome atoro,
BCE COBPEMEHHbBIEC MPOrpaMMbl paGOThI C 2JIEKTPOHHBIMU
TabJMLaMU BKJTIOUAIOT CpeIcTBA OOPabOTKM BHEIIHKX 0a3
MaHHbBIX, KOTOpbIE MMO3BOJISIIOT paboTaTth ¢ (aitiamu, co-
3MaHHBIMM, HanmpuMep, B ¢opmare dBase uin PARADOX
WK 1pyrux popMarax.

9. Modeauposanue. Ilonbop napaMeTpoB U MOLETUPO-
BaHUE — OJHU U3 CaMbIX BaXXHbBIX BO3MOXHOCTEH TabauY-
HBIX ITpoLeccopoB. C OMOILBIO IPOCTBIX TPUEMOB MOXKHO
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HaXOIUTb ONTUMaJIbHbIE PELIeHHUSI 111 MHOTHUX 3afa4. Me-
TOIbI ONITUMM3AIIMMA BapbUPYIOTCSI OT MPOCTOrO Mojdopa
JI0O MeToJla JIMHEHON ONTUMM3alMd CO MHOTUMMU Iiepe-
MEHHBIMHM ¥ OTPaHUYCHUSIMU.

10. Ilpoepammuposanue. B tipocteiiiiieM ciryyae Ui
aBTOMAaTU3allMMd BHITIOJIHEHUS YacTO MOBTOPSICMBIX ACi-
CTBUM MOXHO BOCIHOJIb30BaTbCsl BCTPOCHHBIM SI3bIKOM
IporpaMM1poBaHusa MakpoKomaHd. Pazgensiior makpo-
KOMaHJbl U MakpoyHKIMU. [IpuMeHsIs1 MAKPOKOMAaHIbI,
MOXHO YIIPOCTUTb pabOTy € TaOJUYHBIM IIPOLIECCOPOM U
pacuIMpPUTh CIIMCOK ero codocTBeHHBIX KoMaH. [Ipu mo-
MOILY MaKpO(MYHKILMI MOXHO ONpenesisiTh COOCTBEHHbIE
(opMyJibl M (PYHKIIMHU, paclliMpUB TaKUM 0Opa3oM Habop
¢byHKUMI, TIpenocTaBasgeMblii cuctemoi. st cosnanus
TIPWIOXEHUI TabIMYHbIE TTPOLIECCOPHI COMEpXKaT B Kaye-
CTBE JIONOJIHUTEJIbHOM KOMITOHEHTHI SI3bIK IIPOrpaMMHUpPO-
BaHUsI BHICOKOT'O YPOBHSI (HalIpuMep, KOMITOHEHTHI sI3bIKa
Visual Basic misa coctasnsiomux Microsoft Office).

DjemeHTH padoyero OKHa TaGJHYHOIO Mpolieccopa.
ITpu 3arpy3ke TaGIMYHOTO IIpolieccopa 0ObIYHO OTKPbIBa-
eTcsI pabouyee OKHO, OToOpaxkarolllee NHCTPYMEHTAIbHBIE
rnaHeau, WHGOpMalUMOHHBIE TOJS U COOCTBEHHO 3JIeK-
TpoHHYI0 TabauLy. OTtobpaxaemasl ayieKTpoHHas Ta0u-
11a, KaK IpaBWIo, SIBASIETCS OJHOI M3 MHOTHUX, 00beoU-
HEHHBIX B KHUTY WU OJIOKHOT, SIBJISIIOILUXCS OOBEKTOM
XpaHeHUs B oTeIbHOM (paiiyie. B cBA3M ¢ 9TUM OTAeIbHAS
Ta0JIM1Ia UMEHYETCSI paOOYUM JIMCTOM.

PaGouyee 0KHO COBpEMEHHOTO TAGJIUYHOTO MPOLECCO-
pa COCTOUT U3 CJICNYIOILMNX 3JIEMEHTOB:

1. Cmpoka 3azon06ka.

C1poKa 3arojioBKa COIEpPXKUT:

MMSI TIpOrpaMMBbl (TaGJIMYHOTO Npolieccopa);

UMsI TeKyuiero daina (KHUIM Wid 6JIOKHOTA);

KHOIIKM YIIpaBJI€HUSI OKHOM, COCTaB M Ha3HaueHUe

KOTOpBIX OMNpEAeSIIoTCS OllepalldoOHHON cpenoil, B

KOTOpOil paGoTaeT TabAUYHBII mpolueccop (OOBIYHO
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9TO KHOIKM MPeoOpa3oBaHUs OKHA B MUKTOTPaMMY,
M3MEHEHHMS pa3Mepa OKHA, 3aKPBITUS OKHA).

2. Cmpoka MeHio.
B cTpoke MeHIO pacnojoXeHbl MMEHa OCHOBHBIX

TPYII KOMaHI U MHCTPYMEHTAJBbHBIX CPEICTB TaGIuy-
HOTO IIpOIIeCCOopa, Ka)KOOi M3 KOTOPBIX COOTBETCTBY-
€T COOCTBEHHOE BBIMAJalolee MEHIO, JETaTU3HPYIOLIee
BO3MOXKHOCTU YIIPABJIECHUSA JIEKTPOHHBIMU TaOIULIAMU,
OGBIYHO CI0oJa TOMELIAIOT CIIEAYIOINE OCHOBHBIC TPYIIITHI
KOMaHJI;

yrpaBjJIeHue paGoYNM OKHOM B LI€JIOM (CBOpavyBaHue
U BOCCTaHOBJICHUE OKHA, IIepeMEICHME U UBMEHEHUE
pa3MepoB OKHa, 3aKphITHE OKHA);

yrnpasieHue Qaiinamu (OTKpbITHE M 3aKpbiTie daii-
JIOB C 3JIEKTPOHHBIMHK TaOJMLAMU, CO3JAaHME HOBBIX
(haityioB, coxpaHeHUE NEKTPOHHBIX TAGIHUII B pa3jIKy-
HbIX (popMarax, yIpaBJIeHNE TeYaThIO 3JIEKTPOHHBIX
TaOJIULI, yIpaBjieHUe Mepenaydcit JaHHbIX JIEKTPOH-
HbIX TaOAUI] B ApYTHE MPUTOXECHHUS, 3aRCPILICHUE pa-
0OTBI TAOJIUYHOrO MpolEeccopa);

PEOAKTUPOBAHKE JIEMEHTOB JEKTPOHHOM TaOJILIIbI
(ynasieHue, nepeMelieHue, KOMMpoOBaHUE U OYMCTKA
(hparMeHTOB 3JIEKTPOHHBIX TaOIHUL, IOUCK U 3aMeHa
JNIAHHBIX B 9JIEKTPOHHBIX TabaULax, 3alloJIHeHue ¢hpar-
MEHTOB 2JICKTPOHHBIX Ta0IM1LL);

YIIpaBJieHUE TpPEACTAaBICHUEM BJIEMEHTOB paGoyero
OKHa (ompeneneHue pa3Mepa OTAeTbHBIX KOMIOHEH-
TOB paboyero OKHa, olpe/icieH1ue Maciurtada oTobpa-
XEHUS JaHHBIX 3JIEKTPOHHO TaOJIULIbI, OTIpECiCHMC
KOJIMYECTBA U COCTaBa MHCTPYMEHTANBHBIX MAHESICH
UT.IL);

YIOpPaBJICHUE pPeXUMOM M CONECpXKAaHUMEM BCTaBKM
(onpenclieHHe MecTa U COICPXAHMUST BCTaBJISIEMBIX
OODBEKTOB: s1YEEK, CTPCK, CTOJIOLIOB, pabOUUX JIUCTOB,
JiarpaMm, TMrnepcChbLIOK M T. I1.);

307



e (opMaTUpOBaHUE BJIEMEHTOB JIEKTPOHHOM TabGJIULIbI
(odopMieHme BUla peLCTaBIeHUsI cCogepXKaHUs A4e-
€K, OlpelejieHe BUla BbIpaBHUBAHMSI, YIIpaBJIeHHUE
wpn¢pTOBEIM OdOpMJIEHHEM, TPEIACTaBIECHUEM Ipa-
HMII, IBETOBBIM O(DOPMJIEHUEM U T. I1.;

e CEPBUCHBIE KOMaHIbI (YyIIpaBJIEeHHME MaKpoCaMH, pe-
XMMaMHU M HacTpoiKaMM OpraHu3aluy paboThI C Ta-
OJIMYHBIM TIPCLIECCOPOM U IP.);

e yrpanieHUe 6a3oif maHHBIX (yIIpaBieEue NaHHBIMHU
3JIEKTPOHHOM TabaMLBI KaK Sa30i JaHHBIX C BBHIITOJ-
HEHMEM OIlepallvii IIOKUCKa I10 3apoCy, COPTUPOBKH,
¢bopmupoBaHus MAGIOHOB U T. 11.);

e  yIipaBJIeHHUE MEXXOKOHHBIMHU B3aUMOACHCTBUSAMM (T1€-
pexon OT OHOIO OKHa K ApYyroMy, yipabjeHHE Tio-
PSIIKOM paclojloXeHUsI OKOH, 3aKpeTUIeHUE U OCBO-
6oxneHue objacTeil 3J1eKTPOHHBIX Ta0JINII);

e CIpaBOYHas cUCTeMa.

3. lluxmoepaguueckue meHro (UHCMPYMeHMAanbHble na-
Heau). .

ITukTOorpaMMbl, 00bEIMHEHHbBIE B UHCTPYMEHTANbHBIE
TaHeju, IpegHa3HavYeHbl 1 BbI30Ba HauboJee 9acTo yc-
nosib3yeMbix KoMaHn. KoauyecTro M cocTaB NUKTOrpa-
(ryeckux MeHIO oNpeessloTCs M0JIb30BaTeIeM Kak ITy-
TeM BbIOOpA U3 NpejiaraeMoro Hadbopa, Tak U OpUruHalb-
HBIM (popMUpoBaHUEM. OOGBIYHO 3TO MOXHO peIN30BaTh
BIpYIIIe KOMaH/, IJITaBHOT'O MEHIO, YIIPaBJISIIOLIMMU BUIOM
NpeACTaBJICHMS AJIEMEHTOB pab0o4ero okHa.

4. Cmpoka é600a (pecakmupoearus).

Crpoka BBoAa (peJaKTUpOBaHUS ) IpeqHa3HayeHa Ui
BBOJa ¥ UBMEHEHMS TAHHLIX B SlYeiiKax 3JIEKTPOHHOM Ta-
onunbl. Ona colepXuT UMs pabodyero JUCTa U aapec ak-
THBHOM SYEHKM, B KOTOPOI1 pacroyIoXeH yKa3aTelb sue-
€K B BHJIE paMKU, OKpY:Kalollel sSTYeiKy. YKazareib gueeK
MOXHO ITepeMeliaTh 110 paboyeMy JIMCTY C IIOMOLIbIO MbI-
LY VUIM KJIaBUII YIIPABJIEHUS KYPCOPOM.
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5. Paboyuii aucm.

PaGouuii 1ucT oTOGpaXkaeT COOCTBEHHO 3ICKTPOHHYIO
TabNMILy U pa30UT Ha sSTUeKU, KOTOpble 00pa3yloT NpsIMO-
YTOJIbHBI MacCUB Y KOOPIMHATHI KOTOPBIX ONPEAEIISIOTCS
MyTeM 3alaHUs MX MO3ULMU 110 BEPTUKAIU (B CTOJIOLIAX)
U TI0 TOPU3OHTaIH (B cTpoKax). CTonOLbl 0003HAYAOTCS
OykBaMU JlaTMHCKoro aingasura (4, B, C, ..., Z, AA, AB,
AC, ..., AZ, BA, BB, ...), a CTpOKM — YMCJIaMM HaTypajb-
Horo psina. Tak, D14 o60o3HavaeT sSYEKyY, HaXoAsILyOCs
Ha niepeceyeHuu crondua D u ctpoxku 14, a CD99 —
sTYeHKy, HaxoJIsILIylocs Ha TepeceueHuu croadua CD u
ctpok 99. MMeHa cTosIOLIOB Bcerga OToOpaxkalTcsl B
BEpXHEH cTpoke paboyero JIMCTa, a HOMEpa CTPOK — Ha
€ro JICBO! rpaHuLIe.

6. Jluneiiku npoxpymku.

_Ha skpaHe, KaKk B OKHE, BCerna BUIEH JIMIIb (hpar-
MEHT aKTMBHOIr0 paboyero JIMCTa. DTO OKHO MOXHO Tepe-
IBUTaTh IO paboYeMy JIMCTY € IIOMOLUBIO TIOJNI3YHKOE JIM-~
HEeK IMPOKPYTKU, KOTOPBIE PACITONOXEHBI B ITpaBoii (Bep-
TUKaJIbHAS JIMHEHKA MMPOKPYTKM) M HUKHEH 4acTH JiucTa
crpaBa (TOpH30OHTaJIbHAs IMHEHKa NpoKpyTKH). Elie on-
Ha MaJIcHbKas JIMHEWKa, pacIloIOKEeHHAs cJieBa B HUX-
Helf yacTu paboyero JMcTa, IpeaHa3HaYeHa ISl [lepexona
OT OHOTO paboyero Jucrta K apyromy. Kaxapiit padbouuii
JIMCT UMEET KOPEUIOK ¢ UMeHEM. BrIOpaB U aKTUBU3UPO-
BaB KOHKPETHBIA KOPEUIOK, MOXHO IPOIOJLKUTh paboTy
Ha COCTBETCTBYIOILIEM 3TOMY KOPEIIKY paboyeM JIMCTE 10~

KyMeHTa.
7. Mleaumenu okHa.

OHM pacToNIOXEHb B KOHIIAX JMHEEK IIPOKPYTKY U €
UX NOMOILBIO MOXHO pa3eIuTh AKTUBHBINA pabounii JIUCT
10 TOPU3OHTAJIM WIM MO BEPTUKaAIU. DTO MO3BOJISIET OfI-
HOBPEMEHHO YBUJETh Ha 3KpaHe HECKOJBKO (pparMeHTOB
pabouero JMCTa U OCYLIECTBISITH UX COBMECTHYIO 00pa-
0OTKY.
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8. Cmpokxa coobujenuil.

B cTpoke coobliieHuit oro6paxaeTcsi ”HGOpMaLus O
TEKYILIEM COCTOSTHUM TaOJIU1Ibl U IPOTrPaMMBI U O pe3yJib-
TaTax BBITIOJIHsIEMBbIX oniepanuii. [1pu BeIGOpe Kakon-1160
KOMaH[IbI B CTPOKE COOOILIeHU I TTOSIBISTIOTCSI KpaTKHE CBE-
JIEHUs O ee Ha3HaAYeHUU.

TexHonorua NnoAroToBKU
TabNNYHbIX JOKYMEHTOB

BBoa u penakTHpoBaHue JaHHBIX B 3JeKTPOHHOM TadJu-
ne. Ilocne 3anmycka TaGIMYHOrO Npolieccopa U IOSIBJICHUS
padoyero oKHa OOBIYHO YCTaHaBJIMBAETCSI PEXUM BBOZAA
JIaHHBIX B sYeiiky Tabauupl (pabdodero jaucta). Kak yxe
YKa3bIBAJIOCh, OJHA U3 SI4eeK SIBJISIETCA TEKYIeH Win aK-
TUBHOM.

IIpy HeoOXOOMMOCTU peAaKTHUPOBaHWSI NAHHBIX B
Tpoliecce BBoJA (10 HaxaTus KiaBuliiv Enter) ciemyert uc-
noJjib3oBaTh KiaBulu Del u Backspace. Ecyiv xe Bo3HuKa-
€T HEeOOXOAMMOCTb U3MEHEHUS JaHHBIX, YK€ UMEIOIIUX-
Cs1 B sIUCHKe, WM IOCJIe HaxaTHs KilaBully Enter, cieny-
€T MEePENTU B PEXUM PEIAKTUPOBAHUS. DTO MOXET OBITh
OCYILIECTBJIEHO ABYMSI CIIOCOOaMM: IMOO HaxxaTHEM COOT-
BETCTBYIOLIEH (PYHKIIMOHAIBHOM K1aBUIIU (00bIYHO F2),
JMO0 YCTAHOBKOW M aKTUBU3ALIMEN yKa3aTess MBILINA Ha
CTpOKe BBOJA.

ITomuMo penakTHpoBaHMsI JaHHBIX Ha YPOBHE STYEKU
B 2JIEKTPOHHOM TabJIM1IE PEATU3YETC PEIaKTUPOBAHME Ha
YpOBHE 00bEKTOB Ta0au1bl. K 06beKTaM TabauLbl IOMU-
MO YK€ YIIOMSIHYTBIX CTOJIOLIOB, CTPOK U STY€€K OTHOCATCS
JIana3oHbl CTOJIOLIOB M CTPOK, OJIOKM sS4eeK, Tabaulia B
LIEJIOM.

Juanazonom cmonbyos (cmpox) Ha3bIBACTCS IMOCIE-
JIOBaTeJIbHOCTh HECKOJIbKMX IOIAPSA MAYLUHUX CTOJIOLIOB
(cTpok) Tabauibl. OOLIYHO AMANa3oH 0603HavYaeTCs UMe-
HaM{ (HOMEpaMM) IIepBOro M IIOCJIEAHEIrO 3JIEMEHTOB C
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JIBOeTOYMEM Mexay HUMU (Hanpumep, C:F nns amanazo-
Ha CTOJIOLIOB U 6:8 117151 AMaIa3oHa CTPOK).

baok kaemok TipenctaBisieT cOO0M MPSIMOYTObHbBIIN
¢dparmeHT TabAULBI, OOpa30BAHHBIA MEepEeCeUSHUEM HE-
CKOJIBKMX IOAPSII UIAYIIMX CTOJIOLIOB C HECKOJbKUMU M0~
pSA MOylMMU cTpokamu. OOo3HayaeTcsi GJIOK KIIETOK
afgpecaMy SiYeeK, CTOSIIIMX B BEPXHEM JIEBOM U IIPABOM
HUDXXHEM YyIJIaX NPSIMOYTOJILHOTO (pparMeHTa, C ABOSTOYH -
eM MeXIy Humu (Harpumep, H12:J15).

Jist OOBEKTOB 3NEKTPOHHON TAOAMIBI OIMpeneaeHbL
cJeayroue orepaluuy peaKTUPOBaKHsI, 00beINHEHHBIE
B ONHY Tpynmy: yoajJieHHe, OYMCTKA, BCTaBKa, KOMUPO-
BaHue. Onepauus nepeMereHUs pparMeHTa CBOAUTCS K
MOCJIEIOBATEILHOMY BLITIOJIHEHUIO OIepalidii yaajieHus
¥ BcTaBKH. [lepen BEINOIHEHHEM KOHKPETHOM orepatim
peaakTUPOBAHHUSI HCOOXOIUMO OIPEAeIUTh OObEKT, HAll
KOTOPKIM BIMOIHAETCS nelicTBue. 1o yMonyaHuio Takum
O0BEKTOM SABJISIETCS TEKYILAA stueiika. OcTaNbHble 00BEK-
ThI JOJDKHBI OBITH BBIOpaHBI (BBLIEACHBI). DTO OOBIYHO BbI-
TIOJTHSIETCS C TIOMOILIBIO MBILIY WIH KJAaBUATYPbI.

Ormnepanust ovucmrku cogepXuMoro ¢gpparMeHTa 3JeK-
TPOHHOM TabIMLBl YIATACT JAHHBIE U3 €ro sg4eeK, ocTa-
BJISISL HA MECTE CaMU SIYEHKH.

B otuuue oT OUNCTKY onepauus yoaseHua MIpUBOAUT
HE TOJIBKO K QUMCTKE COAePXKUMOTO siueeK (pparMeHTa, HO
U K yHaJI€eHUIO U3 2JIEKTpOHHOM TabnLbl camux siueek. Ho
MpH 3TOM HAO YKa3aTh HAINPABICHUE CABUTA COCEAHUX C
YIAISIEMBIM (pparMeHTOM SIYEEK IS 3alIOJHEHMS1 OCBOOO-
IuBIerocst Mecta. OOBIYHO YKa3bIBAKOTCSI HAIIPABICHMS
BJIEBO Y BBEPX.

YhaneHue cTpok ¥ cTonbLOB (paBHO KakK U UX JiUa-
[1a30HOB) NPUBOAUT K CMbIKAHHIO COOTBETCTBYIOLIUX CO-
ceHuX CTpOK U cToy6rioB. Ilpu ynaneHun ¢pparMeHToOB
9JIEKTPOHHOMN TabJIULB! IIPCUCXOAUT NMPUCBOCHUE HOBBIX
aJipecoB gyeiikaM M0 pe3yJibTaTaM CXBUra Ha MeCTo yiaa-
JIEHHBIX (PparMeHTon,
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Onepauus konuposarus parMeHTa 3JIeKTPOHHOM Ta-
O1MUbI TIpeaoJiaracT ykasaHue (pparMeHTa-opuruHaia u
¢parmenTa-xkonuu. Heo6xonnmo UMETH B BULY, UTO ITOCJIE
BBIIIOJIHEHUSI KOIIUPOBAHUS CTapO€ COIEPXKUMOE s14eeK
(pparmeHTa-Komnuu 6yaeT yHnuToxeHo. [1pu aTom nomx-
HO CO0JIIOATBCS OTIPEIeIECHHOE COOTBETCTBHUE MEXIY yKa-
3aHHBIMU (pparMeHTaMU.

B camoM nipocToM ciyyae MMeeT MeCTO OJHO3HAYHOE
COOTBETCTBHE BUJA U pa3MepoB ¢parMeHTa-OpUruHaia u
(pparMeHTa-KONuUM (s14eiika B siYEiKy, CTpOKa B CTPOKY,
crojbel] B cToibel], 610K B OJIOK TOro xe pasmepa). B
3TOM ciyyae il pparMeHTa-OpuruHajla 10CTaTOYHO yKa-
3aTb €ro HavyaJIbHYIO A4YeiiKy (M1 6J0Ka — 3TO siyeiika B
HpaBOM BEPXHEM YITY).

ITpu ykazaHuu r KauecTBe (pparMeHTa-KOMUU KOMIIO-
HEHTa 3JIEKTPOHHOM TabauLsl OOJBIIUX pa3MepOB HEOO-
XOJIUMO, YTOOBI €ro JJIMHA U BhICOTA ObLIM KpaTHbI COOT-
BETCTBYIOLLIMM pazMepaM (pparMeHT« KOITUM.

Onepauusi écmaexiu (pparMeHTa IpexnoyaraeT yka-
3aHME MeCTa BCTaBKMU (SIYEUKH, OIpelesisIolieid Hayalo
(¢parMeHTa) M HampaBJiecHUE CIBHUIa s;YeeK JJIsI OCBOGO-
JKIEHMSI MECTa BCTAB/ISIEMOMY KOMITIOHEHTY 3JIEKTPOHHOM
Tabnuubl. OGBIYHO YKa3bIBalOT HaIlpaBjieHUsl BIIPABO U
BHHU3.

®opmaTHpoBanue (hparMeHTOB 3JeKTPOHHOM TaOAHILbI.
s npaBUAbHOTO 6(hopMIEHMS TaOIHLIBI B COOTBETCTBUM
¢ TpeOOBaHUSIMHU, M3JIOXKEHHBIMU B I1. 5.1, U1 OTHEBHBIX
LJIEMEHTOB (OOBEKTOB) TaOJUIBI MOTYT OBITH YCTaHOBJIE-
HBI pa3IMYHbIe MapaMeTpsl popmara.

dopMar aueiiky (Ipyniisl s4eek) NpeacTasisieT cCOOOM
COBOKYITHOCTb 3HaUEHU I CJIETYIOLIMX [TapaMeTPOB:
e (opMar npeacTaBjieHMs] 3HAUCHUIA;
BbIpaBHUBaHUE 3HAUCHU I BHYTPU KIIETKH;
uipudToBoe 0popMICHUE;
odopMJICHNE TPAHMLL STYEHKY;
odopmieHue ¢poHa dYEHKU.
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JlOnONHUTENBHO 751 CTOJOLOB U CTPOK TaOMHLIbI
YCTaHaBJIMBAIOTCSI COOTBETCTBEHHO IMPUHA U BBICOTA.

Bce ykazaHHble mapaMeTpbl (hopMaTUpOBaHMUS ycTa-
HaBJIMBAlOTCSI JIUOO C MOMOLUBIO ONepaluil U3 COOTBET-
CTBYIOLIETO MEHIO, JIMOO C MOMOUIBbIO COOTBETCTBYIOLIUX
KHOIIOK-TIMKTOTpaMM C MpPeIIIeCTBYIOIUM BbIIEJIEHUEM
o0beKkTa hopmMaTHpOBaHUA.

Boluncaenns: B 3JieKTpoHHoil Tadauue. Kaxnas sueii-
Ka 3JIEKTPOHHOM TabJIM1IbI XapaKTEPU3YeTCs CIICTYIOLIUMU
napaMmeTpaMu:

e  a/pecC SAUCHKU;

e coIepXKaHueE AYCHKU;
e 3HaYCHME AYECUKM;

e (bopMar gUerKH.

OOGBIYHO NPU BHINIOJIHCHUU OIEpaliii KOMMPOBAHUS
dparmeHTOB (DparMeHTY-KOINKHU NEpeNaroTcs BCE CBOM-
CTBa COOTBETCTBYIOLLIMX siYeeK pparMeHTa-opUruHaia, Ho
BO3MOXHa Iiepeaaya TOJAbKO COAECPKaHUS, 3HAYCHUS WIN
dopmara.

B xauecTtBe codepicanusa A4eiKM BBHICTYNAIOT YMCIIO-
BBIE€ Y TEKCTOBbi€ KOHCTaHThI, a TAKXKe BbIpaxkeHus (dop-
MYJIH). ’

B xauecTBe 3#aueHus 1€ iIKN pacCMaTPUBAIOTCS BLIBO-
JUMEBI€ HA 9KpaH MpeaCTABICHUS YUCTOBBIX U TEKCTOBBIX
KOHCTAaHT, a TAKK€ PE3YNbTaTOB BHIUMCIICHUS BbIpaXEHUN
(dbopmym).

Ion esipasceruem NMOHUMAETCSI COBOKYITHOCTh OIle-
PaHIOB, COENMHEHHBIX 3HaKaMM olepauuil. B kauectse
OIEpaHIOB UCIOJIb3YIOTCS YUCIOBbIE M TEKCTOBHIE KOH-
CTaHTHI, alupeca s4eeK U BCTpoeHHble (yHkuuu. Ilpu
3TOM YMCJIOBBIE M TEKCTOBBIE KOHCTAHTHI MCIOJIB3YIOTCS
HEIIOCPEICTBEHHO, BMECTO aIpECOB sTYEEK HCITOJIB3YIOT-
cs 3HAYEHUS COOTBETCTBYIOLIMX KJIETOK TaOJIMLIBI, 4 BMeE-
CTO BCTPOEHHBIX (DYHKIIM I UCITOJIb3YIOTCS BO3BpalllacMble
UMU 3HAYCHHUS.
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Anpeca siueeK B poJIv OTIepaHIOB X apTyMEHTOB BCTPO-
€HHBIX (QYHKIIU BBICTYNAIOT B IBYX (pOpMax: OTHOCUTEIb-
HOJM 1 abcomoTHOI. OTHOCUTENBHBIN afpecC YKa3biBaeT Ha
MOJIOXEHHUE aOpeCcyeMoit SUeKM OTHOCUTENIBLHO TOM stueit-
KM, B COIEpXXaHUY KOTOPOM OH UCITONIb3yeTCs U 3aliChIBa-
€TCS KaK O0bIYHO (MMSI CTOJIONA 1 HOMEP CTPOKHM, HAIIPpH -
Mep F7). AGCONMIOTHBIN apec YKa3bIBaeT Ha TOYHOE M0JI0-
JKEeHME aipecyeMoil SYeKU B TaOIULIEe U 3aTIMCBIBAETCS CO
3HAKOM $ Iepel MMEHEM CTOJIOIa M HOMEPOM CTPOKH (Ha-
npumep $F$7). BoaMoxHa abcontoTHast agpecaliys TOJIb-
KO cToJsIbLia iM cTpoku (SF7 unu F$7). Ilpu penaktupo-
BaHUU OOBEKTOB 3JIEKTPOHHOM TaGIMIIbI OTHOCUTENIbHEIE
agpeca COOTBETCTBYIOIUUM O0pa3oM KOPPEKTUPYIOTCS, a
abCOJIIOTHBIE aipeca HE UBMEHSIIOTCS.

CocTaB M Ha3HavYeHue BCTPOeHHBIX GYHKUMIE B TA0 MY -
HBIX npoueccepax. BcTpoeHHbIC (PYHKUIMH UMEIOT TOT Xe
CMBICJI, UTO U B SI3bIKax IPOrpaMMHUPOBAaHUS BBICOKO-
ro ypOBHSI, HO B TaOJMUHBIX MpoLieCCOpax UX Habop cy-
1ecTBeHHO GoJibiie. CyllieCTBYIOT CICAYIOILUE TPYITIIbI
BCTPOEHHBIX (DYHKIIMM:

e (byHKUMU Is1 pabOTHI C Ga3aMU JAHHBIX U CITUCKAMU;
o (yHKUMHU U pabOTHI C JaTaMy U BPEMCHHBIMU 3Ha-
YEHUSIMU;

(bYHKILIVHU 11T UHXCHEPHBIX PacueToB;

(PYHKUMHU IPOBEPKY CBOMCTB U 3HAUCHH;
Jloruyeckue hyHKINH;

QYHKLUUY AT paOOTHI CO CChUIKAMUY U MaCCHMBAMU;
MaTeMaTHUeCKUe (PYHKILIMHU;

(hPYHKUMHU JIS1 CTATUCTUUECKUX PACUYETOB;

TEKCTOBbIE (DYHKIIUU;

(UHAHCOBBIC (PYHKIIAU.

BetpoeHHas GyHKuMS KaK onepaH BHIPAaXEHUS 3a-
1TUCHIBACTCS B BUJIE

FUN CTION(cnncox aPI'YMEHTOB).
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3necs FUNCTION nipeacrtaBiisieT co00it MMsI BCTPO-
€HHOM (PYyHKIMHM (3ape3epBMPOBAHHOE CJIOBO TaGJIMYHO-
ro Ipolieccopa), a CIMCOK apryMEHTOB 3a/aeTCcsl B BU-
e IepeYHs OOBbEKTOB (UYMCIIOBBIX M TEKCTOBBIX KOHCTAHT,
aJpecoB s1YeeK, AMana3oHOB CTPOK U CTOJIOLIOB, OJOKOB
siYeeK, UMEH BCTPOEHHBIX (PYHKIUMIA), pa3neJeHHbIX IpU-
HATBHIM B KOHKPETHOM OnepalMOHHOM cpele CUMBOJIOM-
pasnesuTeseM.

JIns1 BcTpoeHHbIX DYHKIIMI COBpEMEHHBIX TaOIMYHBIX
NPOLIECCOPOB XapaKTepHbI BIOXEHHOCTD (3alaHue OHOI
BCTPOEHHOU (QYHKIMU KaK apryMeHTa APYroi) U pexyp-
CHBHOCTH (3aJaHue B KauyeCTBe apryMeHTa BCTPOCHHOI1
(GYHKUUHA UMEHHU TAKOM XXe PYHKIIMH).

NnmocTpauun nesioBcii rpadpMKM Ha OCHOBE AaHHBIX
9JIeKTpoLHOM Taduuusl. [IpencraBieHue YMCIOBBIX JaH-
HBIX B BUJI€ TaOJUL] 3HAYUTEJIBbHO 00Jier4yaeT UX BOCIIpU-
SITUE TIPU aHAIM3€ KOHKPETHbIX CUTyalluii U MPUHSATUHU
ynpasieHYecKuX peieHunii. Ho mpoctoTa u HarIsiAHOCTh
TabJAUYHOM GOpPMBI NMPEACTABACHMUSI JaHHBIX yTpauuBa-
eTcsl Mo Mepe yBeJudYeHUs: pasMepoB Tabiaul. [lostomy
BAXHYIO POJIb UIPAOT WLIIOCTpaUMU [e10BOi rpadu-
KU, MOArOTaBJIMBaEMbIE Ha OCHOBE TaGJIMUYHBIX IaHHBIX
M CYILIECTBEHHO YIPOUIAIOMIME KAYECTBEHHYIO OLIEHKY
YIpaBJIeHYECKMX CUTYalIu.

TabauyHble IipoliecCcopbl IpeaiaraloT pa3IuyHbIe BU-
JIbl WJUTIOCTpALUii IeJIoBOM rpad KM (AuarpaMMm), IpuyeM
HUX NOCTPOCHUE CYLIECTBEHHBIM 00pa3zoM OOJIErYeHo 3a
CUET MCIIOJb30BaHUS Macmepos Ouazpamm — BCTPOCHHBIX
aBTOMaTHU3MPOBAHHBIX MOLIArOBBIX MPOUEAYP, MO3BOJISI-
JOIUX COOTBETCTBYIOLIMM 0Opa3oM Uil BHIOpaHHOIO TH-
Ila JuarpaMMbl BLITIOJIHUTD BCE HEOOXOAMMBIE Ollepali
o(opMIIEHHSI €€ Pa3JIMYHBIX KOMIIOHEHTOB.

BbiGop KOHKpEeTHOro BUIA AUarpaMm OCYLIECTBJISI-
eTCs Ha OCHOBE COAEpPXKAaTeJbHOIO aHajlu3a TaOJIMUHBIX
JAHHBIX M IPEUMYILIECTBEHHO! OpUEHTALIMM KOHKPETHOTO
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BUJIa [UarpaMM Ha oToOpaxke HUe OIpeaeICHHBIX SIBJICHUI
Y TIPOLIECCOB, IIPUYEM B IIPOLIECCE TTOCTPOEHUSI KOHKPET-
HOI 1MarpaMMbl BO3BMOXHO YTOUHEHUE 32 CYET UCTI0JIb30-
BaHMSI TeX WA UHBIX Pa3HOBUJHOCTEI B paMKax OTHEJb-
HOTO BUJA.

Tucmoepamma TOKa3bIiBa€T M3MEHEHME NAHHBIX 3a
OIpENIEJIEHHBIN ITepuoa BpeMEHU U WIIIOCTPUPYET COOT-
HOILLIEHUE OTAEBbHBIX 3HaYeHU I JaHHbIX. Kareropuu pac-
ToJ1araloTcs 1o rOpU30HTAIU, a 3HAYEHUSI 110 BEPTUKAIH.
Takum obpasowm, yaesnsieTcs: 6oJiblliee BHUMaHNE N3MEHEe-
HUSIM BO BPEMEHMU.

Tucmoepamma ¢ HaxonseHuem NEMOHCTPUPYET BKIAl
OTAEJIbHBIX 3JIEMEHTOB B OOLIYIO CYMMY.

Jluneiiuamas ouazpamma oTpaxaeT COOTHOLLIEHUE OT-
JeJbHBIX KOMITOHEHTOB. Kareropuu pacrnoioxkeHbl 1o ro-
PU30HTAJIM, a 3HaYEHUS 10 BepTuKaau. Takum oOpa3om,
ynessieTcs 6oblIee BHUMaHME COTTOCTaBICHUIO 3HAYCH Ui
Y MEHbllIee — U3MEHEHUSIM BO BpeMeHU. Jluneliuamas oua-
2pamma c HakonaeHuem OKa3bIBaeT BKJIAl OTAEIbHBIX dJIe-
MEHTOB B OBIIYIO CYMMY.

I'pagux oTpaxaet TEHICHUIMY U3MEHEHUS NaHHBIX 32
paBHbIE MPOMEXYTKM BPEMEHHU.

Kpyeosaa ouaepamma noxaspiBaeT Kak aOCOJIOTHYIO
BEJIMUMHY KaXIOro 3JIeMEHTa psiia NaHHBIX, TaK U €ro
BKJ1aI B oO11yio cymMy. Ha KpyroBoii nuarpaMme MOXeT
OBITh IIPECTaBJIEH TOJIBKO OJUH PsII AaHHBIX. Takylo nua-
rpamMMy peKOMEHIyeTCsl UCII0JIb30BaTh, KOIaa HEOOXoau-
MO MOAYEPKHYTh KaKON-IM00 3HAUUTEIbHBINA 3JIEMEHT.

Toueunas duaepamma oToOpaxKaeT B3aUMOCBSI3b MEXKIY
YICJIOBBIMU 3HAYEHUSIMU B HECKOJIBKMX psilaX U TIpecTa-
BJISIET ABE TPYIIIBI YHCEN B BUAE OAHOTO psiia TOYEK B KO-
opaMHaTax x U y. OTa IuarpamMma oroopaxaeT He4eTHbIE
MHTEPBaIbI (WIM KJIaCTephl) JAHHBIX ¥ YaCTO UCITIOJIb3YeT-
Cs1 JUIS1 IPEeCTaBJIEHUS TaHHBIX HaydyHOTo XapakTepa. [Ipu
MOATrOTOBKE JAHHBIX CIIEAYET PACIIOJIOXUTD B OOHOM CTpO-
K€ WM CTOJIOLIE Bce 3HAUCHUSI TIEPEMEHHOM X, a COOTBET-
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CTBYIOLLIM€ 3HAYEHUS Y — B CMEXHBIX CTPOKAX UJIN CTOJIO-
Lax.

Juazpamma c obaacmamu moguepKUBaeT BETUINHY U3-
MEHEHMSI B T€YCHME OIpPENEeJIEHHOTO Mepuoia BpeMEHH,
MOKa3bIBas CyMMY BBeC€HHBIX 3HaueHU . OHa TakKe OTO-
OpaxkaeT BKJIaJ OTACJIbHBIX 3HAUEHU I B OOLIYIO CYMMY.

Kaxk 1 KpyroBas jquarpamMmma, Koasleeas ouazpammao-
KasbIBaeT BKJIaJ KaXI0Tro 2JIeMEHTa B OOIIYI0 CYMMY, HO B
OTJINYME OT KPYTrOBOM AMarpaMMbl OHa MOXET colepXKaTh
HECKOJIbKO PSNOB AaHHBIX. KaXxioe KOoJbLo B KOJIbLIEBOM
JrarpaMMe MpeLCTaBsIeT OTASIbHBIN PsIT JaHHbIX.

B s#enecmkosoii duacpamme Kaxnasi KaTeropusi MMe-
€T COOCTBEHHYIO OCh KOOpDAMHAT, UCXOASLIYI0 U3 Haya-
Jla KoopauHar. JIMBUSIMU COeMUHSIOTCS BCe 3HAUYEHUS U3
orpeneneHHo cepuu. JlerecTKoBas [uarpaMma ro3BoJis-
€T CpaBHUTH OOIIMEe 3HAYECHHUSI M3 HECKOJIbKUX HabopoB
JaHHBIX.

Ilosepxrnocmuasn duaspamma VCTIONb3YETCS IUIS TIOUC-
Ka HauJTy4Illero COYeTaHUSI ABYX HaO0OpoB JaHHBIX. Kak Ha
Tororpayeckoi kapte, o0JJacTU C OOHUM 3HAUYEHUEM
BBIIEJISIIOTCS OMUHAKOBBIM Y30pOM U IIBETOM. [1y3bipbK0o-
6as duazpamma sIBNSIETCS pa3HOBUIHOCTHIO TOUCUHOM Ua-
rpaMMel. Pa3dMep Mapkepa HaHHBIX YKa3bIBacT 3Ha4YeHUE
TpeThel nepeMeHHo. I1pu moaroroBke AaHHBIX CJACAYET
pacIioJIOXKUTh B OJHUX CTPOKE WJIM CTOJIOLE BCE 3Haye-
HMS IEPEMEHHOM X, a COOTBETCTBYIOLIIME 3HAUEHUS Y — B
CMEXHBIX CTPOKaX WJIM CTOJIOLAX.

Bupxcesas duazpamma 4acTo MCIIONb3yeTCs UISI JiC-
MOHCTpalMH LIEH Ha aKIMHU. DTOT TUM JUarpaMMbl TaK-
XK€ MOXET OBbITh UCITOIH30BaH ISl HAyYHBIX TaHHbIX, Ha-
NpuMep, IS oNpeieIeHUsI KBMEHEHUSI TeMIiepatypbl. J1Jist
IIOCTPOECHMS 3TOM U IPYTUX OUPKEBBIX [UArpaMM HEOOX0-
JMMO NIPaBWJIBHO OpraHM30BaTh JaHHbIe. bupxesas nua-
rpaMMma Juisi HabopoB U3 TpeX U MATU 3HAYEHUHA MOXET
HMMETB JBE OCH: OHA IS CTOJIOLIOB, IIPEACTABIISIOLINX UH -
TepBaJl KojieOaHUI, ApyTasi IUIsI IeH Ha aKIHU.
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Mapkepbl JaHHBIX B BUJIE KOHYCA, YUAUHOpA U nupa-
MuOb: MOTYT TMPUIABaTh BIEYATIAIOIUNA BUA OOBEMHBIM
rMCcTOrpaMMaM U OOBbEMHBIM JIMHEAYATHIM UarpaMMaM.

TexHonorns NCNoNb30BaAHNA CUCTEM
ynpasneHusa 6a3zamu gaHHbIX

Cucrtema ynpaBrieHua 6asamu ganHbix (CYBA)

Cucmemolti ynpaenenus 6azamu darnnvix (CYBN) Ha-
3bIBAIOT IIPOTPaMMHYIO CUCTEMY, NIpeAHa3HaYeHHYIO IS
co3nanust Ha 3BM o0ieit 6a3bl JaHHBIX UISI MHOXECTBA
MPUJIOXEHHU I ; TOAIepXKaHUS €€ B aKTyaJIbHOM COCTOSTHUM
M obecnieueHMst 3¢hPeKTUBHOTO TOCTYIIA MOJIb30BaTeeil K
coiepKalluMcsl B Helif JaHHBIM B paMKaxX MpeIoCTaBiieH-
HbIX UM nonHoMouuit. CYB/] npeaHasHayeHa, TakuM 06-
pasoM, IS LEKTPaIM30BaHHOTO YIIpaBieHus 6a30ii TaH-
HbIX (B/1) Kak MH(MOPMaLIMOHHEIM pECYPCOM B MHTEPECax
BCEl COBOKYITHOCTH T10JIb30BATEJIEH.

B Hacrosiee BpeMs IpakKTUYeCKM HEBO3MOXHO IIpe[-
CTaBUTH MHPOPMALMOHHYIO MOIIECPKKY O6€3 IPUMEHEHHUST
CYB/I. OnHako cyCCTBYIOUIMII CErofHSI YPOBEHb BO3-
MOXKHOCTEIl MpOrpaMMHBIX MpPOAYKTOB JAHHOrO Harmpa-
BJIeHUsT ObUT JOCTUTHYT He cpazy: apomounsi CYB/I nipo-
1ia MyTh OT CUCTEM, OMMPABIIMXCS HA MEPAPXUYECKYIO
Y CeTEeBYIO MOJieJib JAaHHBIX, 1O CUCTEM TaK Ha3bIBacMoO-
ro TPEThEro MOKOJEHMUSI, IS KOTOPLIX XapaKTePpHbl UACH
00BEKTHO-OPUEHTUPOBAHHOTIO IMOXO0A.

CYB/I nepBoro noxkojaeHUd UMEIU Psif CYIIECTBEH-
HbIX HCJOCTaTKOB: OTCYTCTBHE CTaHAApTa BHEUIHUX HMH-
TepdeiicoB M obecrieunBaeMOCTH MEPEHOCUMOCTH 1IPU-
knanHblx nporpamm. OnpHako st CYB]Jl oxaszanuce
BecbMa [OJI'CBEUHbBI: pa3pabOTaHHOE Ha HUX OCHOBE
IIpOrpaMMHOE obecrieyeHUe UCTIONL3YESTCS M CETOL s.

PaspaGorka E. KogioM pensiimodHoit Teopum mom-
TOJIKHYJA K co3maHMIo cienyiouiero xyracca CYBJL. Oco-
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GEHHOCTSIMM BTOPOTO MOKOJIEHHS SIBJISIIOTCSI IPUMEHEHUE
PENSILIMOHHON MOJENM AaHHbBIX M Pa3BUTHIN S3bIK 3aIpo-
coB SQL. IMpocToTa 1 riOKOCTh MOJIEIU JaHHBIX TTO3BO-
JIMJIM CTaTh €ii TOMUHMPYIOWIEH U 3aHATh JTUINPYIOLINE
NMO3ULIMUA Ha COOTBETCTBYIOILIIEM CEKTOPE PHIHKA.

MHorue pa3paboTYUKU CErOAHS BLIIEASIOT psi Hera-
THBHBIX MOMEHTOB B PEJISILIMOHHON MOJIEJIU, Cpeay KOTO-
PbIX MOXHO BBIAEJIUTh HEBO3MOXHOCTD NIpeICTABICHUS U
MaHUNYJIMPOBAaHUS JAHHBIMY CJIOXHOU CTPYKTYpPhI (T€K-
CTbl, IPOCTPAHCTBEHHBIE JaHHbIE). DTO 3aCTaB/IsIET BECTU
paboTHI MO COBEPILICHCTBOBAHUIO CUCTEM BTOPOIO MOKO-
JICHUS WM co3JaHusI HoBoil Moaesd maHHbIX. ding CYB/]
TPETHLETO MOKOJEHUS XapaKTEPHBI UCIOIb30BaHUE MPE-
JIOXXEHM M, KacalolIMXCs yIpaBieHUsI 00beKTaMU M IIpaBU-
JIaM¥, yIIpaBJIeHUs pacIipeieIeHHbIMYM TaHHBIMU, SI3bIKOB
NporpaMMHUpPOBaHHUs YeTBepTOoro nmokoaeHust (4GL), Tex-
HOJIOTMM TUPAKUPOBAHUS JAHHBIX M APYTHX JOCTHKEHUIH
B 00/1aCTU 00pabOTKH JaHHBIX.

CocTtaB 1 Ha3Ha4YeHMne 93bIKoBbIX cpeacTB CYB/[

Jist pabotsl ¢ BJI Mcnonb3yoTes crieldanbHbIE S3bI-
KU, B LIEJIOM Ha3blBaeMbI€ SI3bIKaMM 6a3 JaHHbIX. B paH-
Hux CYB]l noaaepXuBaaoch HECKOJILKO CHELIMaIU3UPO-
BaHHBIX 10 CBOMM (YHKIIUSAM SI3bIKOB. B COBpeMeHHBIX
CYB/l 06b14HO MOAAEpKUBAETCSI €AUHBII HHTETPUPOBaH-
HBIA A3BIK, COEPXKAIUil Bce HEOOXOAMMBIE CPEACTBA IS
pa6otel ¢ B/I, HauMHas OT ee co3gaHUs, obecTieynBaK0-
UMM 0a30BbIA MOJIL30BATEIbCKMNA UHTepdeiic ¢ 6azaMu
JTaHHBIX.

Peann3zanus sI3bIKOBBIX CPEACTB MOJIb30BaTee 1ist
paboTel ¢ B/l MoxeT ObITh OCYIIECTBI€HA Pa3IMYHbIMU
criocobaMu:

e U1 BBICOKOKBaIU(UIIUPOBAHHBIX I10Jb30BATENECH

SI3bIKOBbIE CPEACTBA ITPEACTABIISIIOTCS B UX SIBHOM CUH-

TaKCU4YeCKoil popme;
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e B IPYrux ciydyasix (pyHKUUHU SI3bIKOB MOTYT ObITh 10-
CTYIHBI KOCBEHHBIM 00pa30M, KOria OHY peaJIu3yIoT-
cs1 B (hopMe pa3IMuHOro pojia MEHIO, TMAJIOTOBBIX CLE-
HapueB WJIM 3allOJIHSIEMbIX ITOJIb30BaTEJIEM TaOJIMII.
ITo TakuM BXOIHBIM IaHHBIM HMHTep¢eicHbIe Ccpem-
CcTBa (POPMUPYIOT afieKBaTHbIE CUHTAKCUYECKHE KOH-
CTPYKLIMU sI3bIKa MHTep(eiica U nepenaloT UX Ha Uc-
MOJIHEHUE WY BKJIIOYAIOT B TeHEPUPYEMBbIid KOJI SI3bIKa
TIPUSTOXKEHMUSI.

S3BIKOBBIE CpPeICTBA UCIIOJIb3YIOTCSI IJIST BBIIIOJTHEHUS
JIBYX OCHOBHBIX (DYHKLIMIA:

e JUIsl OTMCAHUS IIpeICTaBIeHUs 0a3bl JaHHBIX Ha yIlpa-
BJISIEMbBIX YPOBHSIX apXUTEKTYPBI CUCTEMBI,;

e JUISI MHULIMHUPOBAHHUS BHIMOJTHEHMUS Oollepalliii MaHU-
MyJIMPOBAHMS JaHHBIMM.

[TepBast U3 3TUX (PYHKLMI OOECIIEUYUBACTCS A3bIKOM
onucarus danuvix (40). Ero 4yacTo Ha3bIBalOT SI3bIKOM
ornpeaesieHUs] JaHHbIX. OmnucaHMe JAHHBIX CPeNCTBaMU
SOl Has3pIBaIOT cxemoli 6a3et danHbix. OHO BKJIIOYAET
OTMCaHUE JIOTMYECKON CTPYKTYpbl NaHHBIX M Hajlarae-
MbIX Ha HEE OrpaHUMYECHMI LIEJIOCTHOCTM B paMKax Tex
MpaBUJl, KOTOPbIE perjiaMeHTUPOBAHbI MOJENIBIO TaHHBIX
ucrnons3dyemoir CYBJI. IToMuMo ykazaHHBIX (DyHKIIMIA,
A0/ Hekotopbix CYB/I oGecrieunBaeT BO3MOXHOCTH 3a-
JIaHUsI OTPAaHUYEHUSI JOCTYTIA K TaHHBIM WIHU ITOJTHOMOYUA
M0JIb30BaTENEH.

S3bik Manunyauposarus danHeimu (AMJ) mio3BossieT
3arnpalllMBaTh IPEeNyCMOTPEHHBIE B CUCTEME OIllepaluu
HaJl JAHHbIMU K3 0a3bl AAHHBIX, T.€. COAECPXUT HaboOp
OIepaTopoB MaHUMYJIUPOBAHUSI NAaHHBIMM, I1O3BOJISIIO-
LIMA 3aHOCUTH TaHHbIE, YAISITH, MOAU(PULUMPOBATH UIU
BoIOMpaTh ux. AHasnornyHo SO/, AMJI He o€s13aTeIbLHO
BBICTYITA€T B KAU€CTBE CUHTAKCUYECKU CAMOCTOSITETbHOTO
si3pika CYB/I.

B Hacrosiiee BpeMst UMeIOTCS MHOTOUMCICHHBIE ITPH -
Mepbl s13bIKOB CY B/I, 00be AMHS 01X BO3MOXHOCTH OIH -
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CaHUsI JaHHBIX ¥ MAHUITYJIMPOBaHUS JaHHBIMU B €AUHBIX
CHMHTaKCHYEeCKUX paMkax. bosiee Toro, B COBpeMEHHBbIX
CYB/1 06b14HO NMOAAE PXXUBACTCS €IUHBIA UHTErPUPOBaH-
HBIi SI3BIK, COAEPKaILMii BCe HEOOXOAMUMBIE CPEACTBA JUIS
paboThI ¢ 6a30ii JaHHBIX, HAYMHAas1 OT ee CO3AaHUs1 U 0bec-
fieunBaloOLIMii 6a30BbIN MOJIL30BATENbCKUII UHTEPdEIC C
6azamu naHHbIX. HanboJiee nonyssipHbIM U CTAHAAPTHBIM
s pensunoHHbIx CYB]I siBisiercst s13b1K SQL (Structured
Query Language), pazpaboTtaHHblii pupmoit IBM.

Hexkoroprie CYB]l pacnonaraloT TakuMu SI3bIKaMu,
KOTOpbIE HE TOJIbKO pEalu3yloT (PYHKUMU OIpeaelie-
HUSI 1 MaHUNYJIUMPOBaHUS NAHHBIMM, HO U 00JafaloT
VIOPaBJSIOIIMMU CTPYKTYpaMU M JPYIMMHU CPECTBaMU,
CBOMCTBEHHBIMU TPaIMLUMOHHBIM SI3bIKAM MPOTPaMMMU-
poBaHus1. biaromapsi 3ToMy OHU MOTYT UCITOJIb30BaThCSI
KaK (PpYyHKLUMOHAJIBLHO IMOJHOE CPEeACTBO ISl CO3JaHUSI
MPUKJIAAHBIX IIpOrpaMM U JUIst (hOPMYJIMPOBKU 3alIPOCOB
nosip3oBareseit K bJI. Takue 136K Ha3bIBAIOT A@MoHOM-
HbmU (A3bIKU 3ANPOCOB).

B HacTos11ee BpeMs1 aKLIEHT pa3pabOTKH MPUITIOKEHHU A
Bce 0oJiee MepeHOCUTCS ¢ MPoheCCUMOHAIBHBIX ITPOrpaM-
MMCTOB Ha KOHEYHBIX IToJib3oBareseit. [IoatoMy B cocTaBe
CVB/1 Bce yallie BXOIST A3bIKU KOHEYHbIX noab30sameneil,
KOTOpbIE OTHOCAT K KJIacCy aBTOHOMHBIX HENpOUemyp-
HBIX SI3BIKOB BBICOKOTO YPOBHSI. DTU SI3bIKM ITO3BOJISIIOT
OCYLLECTBJISATh BBIOOPKY HaHHBIX, (POPMUPOBATH OTYETHI,
paspabaTbIBaTh HOBBIE IMPUJIOKEHUS U 3alpallluBaTh BbI-
IIOJIHEHUE YXe pa3paboTaHHBIX. B HEKOTOPBIX SI3bIKAX
TaKoro TUIIa 00ecrieYeHbl TaKXKe BOZMOXHOCTU OGHOBJIE-
HUs 0a3 TaHHBIX U peai3alusl JOCTATOUHO CJIOXHOM MX
00paboTKH.



I'MnepTeKcrosaﬂ TexXHonorusa
n TEXHONOrnNA runepmeagua

OcCHOBHbIe NOHATUS

Tunepmexcm (HeIMHENHBIA TEKCT) — 3TO OpraHu-
3alMs TEeKCTOBOM HH(poOpMalUU, MpPU KOTOPOM TEKCT
NnpeacTasisieT co6oii MHOXeCTBO ¢parMeHTOB C SIBHO yKa-
3aHHBIMU aCCOLIMATUBHBIMU CBI3SIMU MEXKIY STUMM (bpar-
MeHTaMi. OCHOBHAsI UJies] TUNIEPTEKCTOBBIX TEXHOJOIMMH
COCTOUT B TOM, YTO TOMCK MH(MOPMALMU TTPOUCXONUT C
Y4€TOM MHOXECTBA B3aMMOCBS3EH, UMEIOLLMXCI MEXIy
NIOKyMEHTaMH1, a 3Hauur Oojyee 3¢¢eKTUBHO, YeM INpU
TPaIMLIMOHHBIX METOIaX MOMCKa.

®opMayIbHO TUIIEPTEKCT MOXKHO MPEICTABUTh B BUIE
ceTu miM rpada, rie y3jaaMu SBJISTIOTCS (pparMeHTHI TEKCTa,
a Iyry OToOpakaroT OTHOIIEHHU S, CBSI3bIBaIOIIME 3TU (ppar-
MeHTBI. JlocTyn K MHGpOpMaIlUU OCYIIECTBISIETCS HE ITyTEM
MOCJIeA0BaTEIbHOIO IMPOCMOTPA TEKCTA, KaK B OOLIYHBIX
MH(POPMALMOHHO-TTIOMCKOBBIX CUCTEMAX, a ITYTEM JIBUXKE-
HMS OT OHOTO (pparMeHTa K Ipyromy.

B camoM oGuiem Bune B3aMOIeICTBUE NMOJIb30BATENS
C TMIIEPTEKCTOBOM CUCTEMOH 3aKIICHACTC B CHENYICUIEM.
ITonp3oBaTeb YUTaET Ha IKPAHE KOMIIBIOTEPA HEKOTOPBII
TEKCT M UMEECT BO3MOXKHOCTD BBIIIOJHSTD P OTIpEIe/ICH-
HBIX B CUCTEME ACHMCTBUIL B 3aBUCUMOCTH OT TOTO, KaKue
Yy HEro BO3HMKAaIOT acCoOMallMy OT YTEHUS TEKCTa Ha 3K-
paHe.

I'unepTeKCT MOXHO paccMaTpuBaTh Kak CBOeOoOpas-
Hyl0 0a3y JaHHBIX, OPTaHU30BAHHON B BUIIE OTKPBLITOM,
CBOOOHO HapallMBaeMOi U UBMEHSIEMOM CETH, y3JIbI KO-
TOpOi (JINHEHHBIE TEKCThI) COCANHSIOTCS CAMUM I10JIh30-
BaresieM. OT 0ObIYHOI 6a3bl JAaHHBIX TUIIEPTEKCT OTJINYa-
€TCsI TIPEXIIE BCEro TeM, UYTO B HEM OTCYTCTBYIOT allpUOPHO
3aJlaHHbIe OIpaHUYEHUS Ha XapaKTep CBsI3el (KaK, Halpu-
Mep, B UepapXUYECKHUX CTPYKTYpax) .
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DjieMEeHTHI TUITEPTEKCTA (TEKCTOBbIE (PparMeHThI) Ha-
3BIBAIOTCS Y3JIaMU. Y3JIbI, MEXAY KOTOPBIMU BO3MOXEH
TepexoJi, CUUTAIOTCSI CMEXHBIMUA, a CaMa BO3MOXHOCTb
mepexoia Ha3pBaeTCsl «CBsI3b». COBOKYITHOCTh CMEXHBIX
y3J10B 06pa3yeT «OKpeCTHOCTh» JAHHOI'O Y3J1a.

ITocnenoBaTeIbHO COEAVHEHHBIE CBSI3SIMU Y3JIbI 00pa-
3yeT «lieMb». PaccTossHMe MexXmy y3jlaMu, 4TO COOTBET-
CTBYET «OJIM30CTU» WIM «HEOIU30CTU» UX CONEpKaAHMS,
pPaBHO MUHUMAJIBHOMY KOJIMYECTBY IIPOMEKYTOUHBIX Yy3-
JIOB.

B o611ieM ciyyae, B Ka4eCcTBE y3Jia MOTYT BBICTYNIATh:
CJIOBO; CJIOBOCCYETAaHME; TIPEIICKEHNE; ab3al; naparpad;
JIIOKYMEHT; cO0paHue T0KYMEHTOB, OTHOCSIUXCS K OTHOU
TeMe; OTAEJIbHbIE COOOLISHUS U T. I1.

XapakTep cBs13eil MEXITY Y371aMU MOXET ObITh pa3jiny-
HbeiM. Tlepexon MoXeT OCYIEeCTBIATECS MEXAY: TEKCTOM
Y KOMMEHTapUeM X HEMY, MEXAY pasHbIMU peJaKINsIMU
TEKCTa, MEXIY TEKCTOM U €r0 BO3MOXHBIMH IPOJOJIKE-
HUSIMH, MEXTY TEKCTAMH, OTBEYAIOILMMHU MUJIX BO3paxalro-
IIMMHU APYT APYrY, MeXIy TEKCTaMU, ITepeCceKaroIMMIUCS
T10 CO/Iep>XKaHUIO U T. 1.

CosnaHue rMrnepTeKcTa COCTOUT MPEeXIE BCEro B ¢hop-
MUPOBaHUHU CUCTEMBI IIEPEXOIOB OT y3J1a K Y3JTy (CUCTEMBI
CChUTOK). B 3aBUCHMOCTH OT TUIIA TKIIEPTEKCTOBOM CUCTeE -
MBI TaKasi CHCTeMa MOXKET 33[1aBaThCs KaK pa3paboTyMKa-
MM, TaK U TT0JIb30BaTeJIEM B Ipoliecce paboThl C TUIIePTEK-
CTOM.

JBMIX€HUE B I'KMIEPISKCTOBOI CETH, COBEpLIacMOe
B NIpolLecce YTeHUST TMNEepPTEeKCTa, Ha3bIBAeTCs «HABHUIa-
uue».

Ecnm runepcetb UMEET CJOXHYIO, Pa3BETBJIECHHYIO
CTPYKTYpY, BO3HMKAaeT IIpobiieMa OpUEeHTALIMH IT0JIb30Ba-
TeJd, T. €. ONIpeNiesicHU S B KaKOM MECTE CETH B TaHHbII MO-
MeHT oH Haxoxutcs. [Ipo6icMa opreHTal Uy IIPUCYTCTBY -
€T U Opu paboTe ¢ TPaTUIMOHHBIM THHEHHBIM TEKCTOM
GoJLLIOro 06EeMa, HO B 9TOM CITyYae NOJIb30BaTeAb UMEET
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TOJIBKO JIBa HaIlpaBJIcHUs IIOMCKA — «BBIILIE» MITH «HHXE».
l'unepTexcT npemaraeT 6oJIblile BO3MOXHOCTEH B BEIOOPE
HaIpaBJICHUI1 IBIDKEHHUS, TIO3TOMY B 3TOM CMBICJIE pabo-
TaTh C TUTIEPTEKCTOM CJIOXHee. MHOTHE IMIIEpTEKCTOBEIE
CHCTEMBI 00JIeTYaloT IpobJIeMy OpUEHTAllH B THIIEPTEK-
cTe, MPEeNOCTaBlIsIsd HalIAIHOe M300paXeHne CTPYKTYPHI
cBa3eil. B HEKOTOPHIX COBpPEMEHHBIX TUIIEPTEKCTOBEIX CH~
cTeMax CyIIeCTBYeT BO3MOXHOCTh 3allOMUHAaHUs Halpa-
BJICHMI1 ITOMCKa ITOJIb30BaTe)IA B IIpollecce HaBUTallVH.
I'unepTeKcToBas TEXHOJOTHS pealnu3yeTcsl BKOHKPET-
HOI TUIIEPTEKCTOBOM CHCTEME, KOTOPask COCTOUT U3 IBYX
yacreif: runeprekcTa (6a3bl JaHHBIX) U THIIEPTEKCTOBOM
o6oouku. I'nneprekcroBast 060JI09Ka OCYIIECTBIISIET ClIe-
IYIOIIe OCHOBHBIE (PYHKIIUH:
e TOANEPKKA CChUIOYHBIX CBSA3EMH;
e CO3NaHMe, peJaKTUPOBaHME W HapalllMBaHHUE THIIep-

TEKCTA,
e IIPAMOM IOCTYII;
e TOAIEPXKa CCHUIOYHBIX CBSA3EH;
e IIPOCMOTD;
e  BbIIEJICHUE BUPTYaJIbHBIX CTPYKTYP.

ITomnepxa CCHUIOYHBIX CBSI3€ii MO3BOJISIET MOAIEP-
XUBaTh paHee 3a()MKCUPOBAaHHBIE CBSI3U MEXAY y3JlaMH
CeTH.

@yHKIIUS CO3aHNs, peIaKTUPOBaHUS U HapalluBa-
HUS TUIIEPTEKCTA IPUHUUITUATBHO OTJINYAET TEXHOJIOTUIO
TUIIEPTEKCTa OT TEXHOJIOTUM 6a3 JaHHBIX (B KOTOPHIX KOH-
LIeNTyaJlbHasl CXeMa JaHHBIX 3apaHee 3aJaHa) MO3BOJISIET
BBOIMTH HOBBIE Y3JIbl, peaKTUPOBATh COAECPKAHKE Y3IIOB,
YCTaHABIUBATH CBA3M MEXIY y3/IaMHU.

IIpsiMoii mocTynm MO3BOJISIET OCYLLECTBIISITH IPSIMOM
JOCTYTI K y3JIaM CETHU IT0 MX MMEHaM.

IIpocMoTp (browsing — 6Gpay3uHr) — oiepauus, xa-
paKkTepHasi TOJIbKO JIs runepTekcTa. O3HayaeT MOMCK UH-
(opmManyy mocperCTBOM IPOCMOTPa FMIIEPTEKCTOBOM ce-
TH, IIPY 3TCM BO3MOKHO 3alIOMMHAHUE ITYTH ClIeHOBaHU
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C TeM, YTOOBI MIpU IMOCIEAYIOLIEM aHAJIOTUYHOM 3aIipoce
IOUCK MPOUCXOIUII IO 3a(pMKCUPOBAHHOMY TIYTH CJIENO-
BaHUS.

PeanbHble TMIIEPTEKCTOBBIE CUCTEMBI B 3aBUCMMOCTH

OT CrielMaIu3allMi MOTYT 006jiagaTh pa3IudHbBIM HAOOPOM

BBIILIETIEPEYMNCIIEHHBIX PYHKLIMA.

T'unepTeKcToBbIE TEXHOJIOTUM LIUPOKO UCIIOB3YIOTCS

B pa3IMYHbIX ITPUKJIAAHBIX CUCTEMAX:

e B HACTOJbHBIX U3JATEJIBCKUX CUCTEMAaX — IUISI CO3Ma-
HUSI TOKYMEHTOB OOJIBLIOr0 00beMa CO CBOMCTBAaMU
rumnepTekcra (T. €. ¢ CUCTEMOM CCHLUIOK);

e B cucTteMax ynpasjeHus JokyMeHTamu (CVY]l) — Ha-
NpUMep, JUISI CBEICHUS B ONUH UTOTOBBIA JOKYMCHT
nHdopMauMu, cogepxkalieicss B pa3HOPOIHBIX JOKY-
MEHTaXx;

e B cUCTeMaX IOATOTOBKU 3JEKTPOHHBIX JOKYMEHTOB,
TO3BOJIAIOIIMX COCTAaBJATh TUIIEPTEKCTOBBIE IOKY-
MEHTHI C BO3MOXHOCTBIO OCYILIECTBJICHUS] HABUTALIUH.
OOHUM M3 NEePCIIEKTUBHBIX HalpaBIeHUN pa3BUTUSL

TUTIEPTEKCTOBBIX CUCTEM SIBJISIETCSI MEeXHON02UA eunepme-

dua — coeIMHEHUE TEXHOJIOTUU TMIIEPTEKCTa U TEXHOJIO-

TUU MyJbTUMeNua (MHTerpalus TeKcTa, rpapuKu, 3ByKa,

BuzAco). IlpumepaMu pa3paGoTKM TUNEpMETUNHBIX MPH-

JIOXKEHUH SIBJISIIOTCS pa3INUHbIC 3JIEKTPOHHBIE U3TAHUST —

CIIPaBOYHVKU, SHIUKIIONEANHN, OOyYaroIlye IIPOrpaMMBI.

MpuMeHeHUe runepTeKcToBOW TexXxHonornm
B Internet

T'uneprekcToBbIE TEXHOJIOTMM HAIILIU ILHPOKOE MPH-
MEHEHUE U TPpU OpraHU3alii XpaHEHUSI U MTPEACTABICHUS
nHopmauuu B ceTH Internet, Hanmpumep B cepBuce World
Wide-Web (WWW). B coctaB Web-cucTeMbl BXOIST clie-
IOYIOIYE COCTABISIONIE:

e  SI3BHIK TMIIEPTEKCTOBOM pasMeTKu fokyMeHToB HTML

(Hyper Text Markup Language);
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e YHHMBeEpCAJIbHBIN crIOCO0 aapecaliid pecypcoB B CETH

URL (Universal Resource Locator);
e TMPOTOKOJ OOMEHa NaHHBIMU (TUIEPTEKCTOBOW HH-

dopmauueit) HTTP (Hyper Text Transfer Protocol);
e cpenctBa IpocMoTpa Web-cTpaHull (Opay3ephl).

3otk HTML — 310 cpeactBo misd ¢opMUpPOBaHUS
TUIIEPTEKCTOBBIX JOKYMEHTOB. I'MIIEpTEKCTOBBIE CCHUIKU
BCTPOEHBI B TEKCT JOKYMEHTA U XPaHSITCS KaK €ro 4acThb.
brnaronapst aToMy I13bIKYy MOXHO He TOJIBKO (hOpMUPOBATh
TUIIEPTEKCTOBBIE JOKYMEHTBI, HO ¥ OCYILIECTBIISITh CBSI3b
TEKCTa U U300paXeHUs C JOKYMEHTAMHU, pacIlOJIOKEHHbBI-
MM Ha IpyroM cepBepe Web.

Ynueepcanvuulii cnocob adpecayuu IpUMEHSIETCST IS
OpraHM3allMy TUIIEPTEKCTOBBIX CCHUIOK U OOECIIeuMBaeT
IIOCTYII K paclpeacjaeHHbIM pecypcaM ceTtu. Anpec URL
COCTOMT M3 TPEX JIEMEHTOB: UCIO0JIb3yeMOI0 IIPOTOKOJa
JIOCTyTa, JOTMYeCKOro UMEHM cepBepa, MMeHHU (aiina. Ha-
npumep, cepBep ['ocymapcTBeHHOM MyOIMYHON HayYHO-
TeXHU4YecKoi 6ubanoreku Poccuu umeeT aapec:
http://gpntb.ippi.ras.ru/.

Ilpomokon obmena danHbiMU CIYXKUT IJISI YCTGHOBJIE-
HU CBSI3U ¢ JoKyMeHTamu ¢oopmata HTML He3aBucumo
OT €ro MECTOHAXOXIEHUS

B Hacrosiliee BpeMsI TMIIEPTEKCTOBbIE TEXHOJIOTUU
Pa3BUBAIOTCS B HECKOJIBKUX HanpaBieHUsAX. OOHO U3 HUX
KOHIIEHTPUPYETCS Ha IpeACTaBACHUY B y3/1aX TMIepTeK-
CTa pa3HOPOJHOM, HO CEeMaHTUYECKM CBSI3aHHOU MHPOp-
Maly — TeKCTa, pUCYHKOB, rpaduku, potorpaduii, BU-
IIeo, 3ByKa.

BaxXHbIM HampaBjJeHHEM Pa3BUTUS TMIIEPTEKCTOBBIX
TEXHOJIOTUH SIBJISIETCS aHaIMTAYeCcKast 00padoTKa nHPop-
Manuu. Hanpumep, cMBICIOBOE YIOpsIIOYMBAHUE NOKY-
MEHTOB, OGeCIeUrBAIOIIMX pellleHMe MHOITo3TallHOM 3a-
a4yl WiIv pa3paboTKy CIOXKHBIX [IPOEKTOB.

HauGonee nepcrieKTMBHBIM HallpaBJIEHUEM SIBIISIETCS
TEXHOJIOTUSI €IMHOI OpraHu3aluu BceX MH(POpMaLMOH-
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HBIX PECYPCOB, pacIpele/ieHHbIX B CETSIX Pa3TUYHbIX TU-
OB (JIOKAJIBHBIX, KOPIIOPATUBHBIX, TI00ATbHBIX) U TIpe-
Xne Bcero Web-TeXHOJIOTHSL.

KomnbloTepHbie KOMMYHUKaLWUK

JlokanbHbie U KpynHomaciluTabHbie
BblYMC/IUTESIbHbIE CeTH

Inobanvras (KpymHOMAcCITaOHAas1) BBIYUCITUTEIbHAS
cetb WAN (Wide Area Network) mpeacrasisieT co0oit
MHOXECTBO TeorpaMyecKy YAANCHHbIX APYT OT Apyra
KOMIIBIOTEPOB, COBMECTHOE B3aUMOJEWCTBHE KOTOPBIX
obecrieynBaeTCsI KOMMYHUKALIMOHHON CEThIO Ieperauu
JIaHHBIX ¥ CETEBBIM IIPOrpaMMHBIM obecrieueHueM. OcHo-
BY WAN COCTaBISIIOT MOIIHBIE BBIYUCIAUTEIBHBIE CU-
CTeMbI, SIBJISIIOIIMECS Da3IMYHOTO pojaa cepBepaMu, a
TaKXe CIEeHUAIN3UPOBaHHbBIE KOMIIBIOTEPHI, BHINIOIHSIO-
1Me (pyHKIMY KOMMYHUKAIMOHHBIX y3710B. ITons30oBare-
JIX TTIepCOHATBHBIX KOMITBIOTEPOB CTAHOBATCS aDOHEHTaMU
CETH TOCpencTBOM monkioueHust csoux IMK umenHo x
STHUM BBIYMCINTENBHBIM WU KOMMYHHKAIIMOHHBIM Y3J1aM.

WAN MoXeT HOCUTbH KaK BETOMCTBEHHBI, TaK 00111e -
HAUMOHAJILHBIA M aXe UHTepHAIIMOHAIBHBIN Xapakrep.
O6uumu npusHakamMd WAN SIBISIIOTCSI, BO-TIEPBBIX, 3HA-
YUTENBHBIM MaciuTab ceTy (Kak Mo IJIOLaau, TaK U 1O
YYCIIy Y3JIOB), @ BO-BTOPBIX, HEOAHOPOIHOCTh CETH (T. €.
pa3IUYHBINA TUII aPXUTEKTYPBI U IPOTPAMMHOr0 obecrieye-
HMUS Y3JI0B), YTO U OINPEACIeT HOIOJIHUTENbHBIE CITOXHO~
CTU OpraHM3allMA B3aUMONEHCTBHUS CETEBBIX 3JIEMEHTOB.
B yactHocTH, MaciuTab WAN TpebyeT pelieHus npodiem
oOlLLEei agpecalluy CETEeBhIX Y3JI0B U MapUIPYTU3aLMH Tie-
penayu JaHHBIX MEXIY HIMHU.

Internet — BBIYMCIUTENLHAST CETh, OOBETUHSIONIAS
MIWUTHOHBI KOMIIBIOTEPOB TIO BCEMY MHpPY, (PaKTHUECKH
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SIBJISIETCSI KOHIJIOMEPAaTOM MHOTKX IJ100aJbHBIX, peruo-
HQJIbHBIX, YHUBEPCUTETCKUX U YUPEXKICHUESCKUX CETEM, a
TaKXke ceTeil KOMMEeDPUYECKHUX MTpoBaiiIepoB, KOTOpLIE Mpe-
IOCTaBJISIIOT JOCTYI K Internet UHAMBUIYILHBIM KIMEH-
taM. B Internet HeT HEHTpaJILHOTO YITPaBJAIOLIETO OpraHa,
a, CJIeIOBaTEeIbHO, BBIXOA M3 CTPOSI IIOOOTO U3 CYLIECTBY-
JOLIMX Y3JI0B UJIM MOSIBJICHHE HOBLIX Y3JI0B HE OKA3KIBAlOT
HHUKAKOro BJIMSHHSI Ha o0ulyio paboToCIOCOGHOCTH ce-
TA. OOHAaKO apXUTEKTypa KOMMYHHKALMOHHOI CUCTEMBI
Internet uMeeT BHOJIHE oONpenesieHHbIH vepapXuyecKui
xapakTep. B 3Toit nepapxuyecKoilr apXuTeKType orpaHu-
YEeHHBI HAabop JOPOTrOCTOSIIIMX MaruCTpajJbHbIX KAHAJIOB
C BBICOKOM IPONyCKHOM CIIOCOOHOCTHIO, COCTaBISIOUIMX
TaK Ha3bIBAa€MYIO ONIOPHYIO WJIM 6a30BYIO CETh, COCAUHSI-
€T MeXIy co00ii CETH CO CpeIHEN MPOITYCKHOM CIIOCOOHO-
CTBIO, K KOTOPBIM B CBOIO O4€peb ITOAKIIOYAIOTCS OTAEIb-
Hbl€ OpPTaHU3al[U CO CROMMMU KJIMEHTaMU.

Jokanvrvie evitucaumensivie cemu JIBC mmu LAN
(Local Area Network), o6ecrieunBasi B3aMOJEiCTBIE HE-
00JILLIOrO KOJiINYeCTBa OMHODOIHBIX KOMIILIOTEPOB HAa HE-
00JIbILION TEPPUTOPHM, UMEIOT 110 cpaBHeHHI0 ¢ WAN Me-
Hee pa3BUTYIO apXUTCKTYPY U KCIIOJIb3YIOT 0oJiee IMTPOCThIe
METOJbI YITPaBJICHUS B3aliMOIEIICTBHMEM Y3JIOB ceTh. [Ipu
3TOM HeOOJIbIIHUE PaCCTOSTHUS MCXIY Y3JIaMHU CETH U IIPO-
CTOTa YTIpaBJIEeHUs] CUCTEMOM CBSI3U MO3BOJISIIOT obecrie-
yueaTh B LAN 6oJiee BbICOKHE CKOPOCTH Tiepeaadyd JaH-
HBIX.

TepMuH internet (co CTpOYHOH OYKBHI) 0GO3HAyaeT
JIOKQJIBHYIO UJIM PETUOHAIBHYIO CETEBYIC CpEy, OObeau-
HEHHYIO C ITOMOIIIbIO CPEICTB MapilIpyTU3alyu, KOTOpbIE
VIIpaB;ISAIOT HEPECHUTKOM JaHHBIX HAa OCHOBE OOLIETO IIPo-
CTPaHCTBA JIOTUYECKMX aAPECOB Y3J10B.

TepmuH intranet 0603HavYaeT U30JIUPOBAHHOE IIpee-
JIaMM OJTHO} OpraHU3alluy oOecIiedeHe CETEBOro IOCTyTIa
K OOIIMM JaHHBIM IIPY MOAIEPXKKE UX pa3IeIeHUST MEXY
OTIENBbHBIMU MoApasaeieHusaMu. Yacto mox intranet 1ox-
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pa3yMeBaeTcsl 00ecriedeHrue OCHOBHBIX CETEBBIX CEPBUCOB
Internet B npenenax kopropatupHoi JIBC.

TepMuH extranet 0603Ha4yaeT CETEBOE OOBEAUHEHUE
HECKOJIbKMX OpraHM3aluii, odecrnedrBaloliee NpsIMoii 10-
CTYII K IIPUJIOKEHUSIM KaxX 1o U3 cTopoH. IlepBoHavyaibHO
TaKkoe OOBbEOIMHEHNE OCYLIECTBIISUIOCH 32 CYET BbIICIECH-
HBIX CETEBbIX coenHeHuil. [1o Mepe pa3sutus B Internet
CpCICTB BeJeHus DJIEKTPOHHON KOMMEpiIMM U CTaHlap-
TOB IIK(ppoBaHMUS JAaHHBIX HEOOGXOIUMOCTb MCIIOJIb30Ba-
HUS BblICJIECHHBIX COeAMHEHU M, 110 BCEi BATUMOCTH, 101~
HOCTbIO HCUYE3HET.

OcHOBHbie cnyXoai Internet

ITonn3oBarenu, noakiIoueHHbIE K Internet, nmongyyaior
JIIOCTYTI KO BCEM pecypcaM ceTh. OHU MOTYT ¢ TOMOMUIBIO
NporpaMMHBIX CPeACTB felnet, rlogin ¥ T. 1. OCYIIECTBUTD
PETUCTPAIIAIO U BHIIIOJIHUTEL CBOIO paboTy Ha OXHOM U3
yIaJIeHHBIX MHOTOIIOJIb30BaTEeIbCKUX KOMIIBIOTEPOB; CO-
BMECTHO C IPYTMMH MOJIb30BaTeIsIMU OOBEAUHSITH CBOM
(aiiioBble CHCTEMBI B paMKax paclipelesIeHHOI B Mpo-
cTpaHCTBe ceTeBoil (paitmoBoil cucteMbl NFS (Network
File System) My BOCIIOJIb30BaThCS YCIyraMu JOCTYIHOM
TIOYTH B JIIOOOM TOYKE 3€MHOrO lilapa 3JeKTPOHHOM IOo-
4Thl E£-mail, KOTopasi DpaKTU4YeCKH 110 BCEM MapaMeTpaM
MPEeBOCXOJUT OOBIKHOBEHHYIO IOYTY.

B Internet cyiecTByeT MHOXECTBO TaK Ha3bIBaeMbIX
Jfip-cepeepog, Ha KOTOPBIX XpaHUTCSI OTPOMHOE KOJIMYECTBO
¢aitnos. I1oaw3oBaTelib, COEMUHUBLIKNCH OTHUM U3 TAKMX
cepBepoM ¢ noMolnbio ceteBoit cnyk0ol FTP (File Trausfer
Protocol), momyyaer BO3MOXHOCTD ITOMCKA Ha cepBepe U
TepeHoca Ha CCOCTBEHHBIN KGMITbIOTED HEOOXOMUMOI eMy
uHdopMmanuuu. {TpaBma, nHorAa, 7151 TOTO YTOOBI KOITUPO-
BaTh (haiiyibl, HEOOXOTMMO UMETh I10JIb30BaTEIbCKII1 010~
XeT Ha JaiHoM cepBepe. OnHaKko Npu 3TOM MHorue ftp-
cepBepbl MO3BOJISIOT PErMCTPUPOBATLCS 101, TOJIb30Ba-
TEJILCKUM MMCHEM ancnymous v € aipecoM 2J1EKTPOHHOU
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MOYTHI B KaUeCTBE Maposisl (TaKue CepBePbl Ha3bIBAIOTCS
aHOHMMHBIMH ftp-cepBepaMu).

st obsieryeHUsI ITOMCKa HEOOXOIUMO anbopMauvm
B Internet cyliiecTByeT OTOENbHAS cemesas cayxcoa Archie.
JanHas ciyx6a obecrieunBaeT MOUCK IO KIIOYEBBIM CJIO-
BaM B CIIELIAAIbHON PETYISIPHO OOHOBNSIEMON 6a3e JlaH-
HBIX O (haifytax, TOCTYIHBIX IO aHOHUMHOMY ftp.

Cayxncoa WAILS (Wide Area Information Server) anajo-
ruyHa Archie, 0mMHaKO ITO3BOJISIET MTPOBOUTH GoJiee MIybo-
KMIii TIOUCK, HE TOJIBKO 110 UMEHAM U OOLIMM XapaKTepu-
cTUKaM (haiiJIoB, HO U TIO UX COTEPXKAHUIO.

CepsucHas criicteMa Gopher CBSI3BIBacT BCE TPU BbIllie-
Ha3BaHHBIE CIyX0bI BoeauHo. CpencTra mmoucka Gopher
xopoiuo coBMmenawrcsa ¢ Archie 1 WAIS, a cpencrsa ee
TI0JIb30BaTENLCKOro MHTepgeiica Mo3BOSIOT IIPOCMATPU-
BaThb ¥ KOIIMPOBaTh NOKYMEHTHI, HallIeHHbIE B pe3yJbTare
TOMCKa.

Ins npenctaBieHust xpanuMoit B Internet undopma-
LI B YIOOHOI 11 ITOJIL30BaTe s (POPME CYIECTBYET CIIe-
uuanabHas cemesas cayucoa WWW (World Wide Web), xo-
TOpasi IPeACTaBJISIET COO0 CROEro poja pacnpeieieHHYIO
TI0 MHOXECTRY Y3JIOB 0a3y pasJIM4HOro poJa IaHHBIX, 110-
CTPOCHHYIO Ha TUITePTEKCTOBOM TEXHOJIOH M. i moucka
B 3TOl1 6a3e MCITOIB3YIOTCS pa3IHYHbIE TIOMCKOBBIE CEpBE-
pbl, HanpuMep Rambler, Lycos, Yahoo u &p.

ITomMuMoO Ha3BaHHBIX CETeBbIX CIIYKO B Ihternet cyiie-
CTBYIOT U Apyrue ciayxopl, B yactHocty IRC n 1CQ, ko-
TOpbIe 00eCIIeUNBalOT BO3MOXHOCTh HHTCPAKTUBHOIO 00-
INEeHUS yAaJleHHLIX [Tosib3oBateneit ceTn. C nomolnsio IRC
(Internet Relay Chat) MHOXeECTBO TI0JIh30BaTEIEH MOTYT
3aXOMUTh Ha TaK Ha3blBacMble «KaHaIbD» (KOMHATHL, BUDP-
TyaJbHbIE MECTa, KaK IMPaBIJIO, NMEIOILINE TEMaTUUYECKYIO
HarpaBJeHHOCTD), UTOOBI «JIOTOBOPUTE» € TPYITIION JII0-
Jieit WIM ¢ KOHKPEeTHBIM yestoBekoM. Ciyx6a ICQ (I Seck
You) — o4eHb JIONYASIPHbIM B rIocienHee BpeMs Internet-
aelipkep, 1T03BOISIOUIMA B 7000 BpeMst Y3HATH, HAX0-
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JATCS1 T HEKOTOPBIH ITOJIb30BATENb B CETH, «[TOTOBOPUTH»
C HUM, OOMEHSIThCS dailjlaMu U T. 1.

Bocrnonb3oBaTbCsl  yCIyTaMU BceX MEpPEeYMCIEHHBIX
BBIIlIE CETEBBIX CAYXO0 MOXHO IIpU HaJHYUMU Yy TIOJb-
30BaTENs CHEUMATBHOM MPOTrpaMMBbI-KIMeHTa. OTMETUM,
YTO HEKOTOpblE U3 TaKMX IPOTpaMM-KJIUEHTOB HOCST
WHTErpasIbHbBINM XapakTep, obecriedrnBasi B3auMOJACICTBIE
MOJIb30BAaTeNsl CPa3y C HECKOJIBKUMM CETEBLIMU CIIyXK0a-
Mu. Hampumep, 6onpiinHcTBo Web-6pay3epoB O3BOJISIET
padorath He TOoJbKO ¢ WWW, Ho u ¢ FTP u naxe c
HEKOTOPBIMU APYTUMU CETEBBIMHU CITYKOaMi.

NMounck nudpopmauuum B internet

Internet mpeacraBisieT co6o0it OTPOMHOE XPaHUIUILE
pacnipefieIeHHO nHGpOpMaLlMX pa3IMYHbIX (OPMaToOB U
BUJIOB:

Web-cTpaHulbI;

OHJIaiHOBBIE BJIEKTPOHHbIE OUOIMOTEKH;
BUPTYyaJIbHBIE MY3€H;

KaTaJioTu IO MPOIYKTaM U yCJIyram;

OTKpBITas IpaBUTEILCTBEHHAsI ”H(MOpMaLIUS;
Hay4YHO-UCCIIefOoBaTeIbCKUE ITyOINKaLIUY;
JOKYMEHTHI pa3iuyHbiX cepBucoB Internet: Gopher,
FTP, unp.;

e KOMMepuecKasd U (pruHaHCcOBas1 MH(POpMaIusl.

OjHa U3 OCHOBHBIX ITpo0JIeM IoJib3oBaTesst Internet —
910 3¢ GEeKTUBHBINA NTOKMCK MHpopMauy. O4eBUIHO, YTO
aKTYaJIBHOCTD 3TOH IpobJieMbl OyaeT Bo3pacTaTh, Tak KakK
00beM JOKYMeHTaJIbHOM MHPopMaliuy B Internet Bo3pa-
CTaeT BKCIIOHECHIIUAIBHO.

OCHOBHBIM MHCTPYMEHTOM IIOMcKa B Internet siBisi-
IOTCS TIOMCKOBbIE CUCTEMBI, KOTOPBIX B HACTOSIIIIEE Bpe-
M HacuuThiBaeTcsa oKoJjio 200. CyiecTByolye IoucKo-
Bble cCTeMBI Internet MoXHO Kiiaccu(UIIMpPOBaTh 110 He-
CKOJIbLKMM KPUTEPUSIM.
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1. Obsem nouckosoeo unoexca.

ITouckoBbIe CMCTEMBI ITEPUOIUYECKU TIPpOCMaTpUBa-
10T y3ibl Internet 1 GOPMUPYIOT MOCTOSSHHO OOHOBJISIE-
MbIe€ MHIEKCHI JOKYMEHTOB. M3-3a 3KCIIOHEHIMAIBLHOTO
pacuiupeHust BceMUpHO# ceTu UcYepIibIBalolee MHIEK-
cHpoBaHue Bcero coaepxumoro Web u co3maHue oIHOro
OrPOMHOTO0 MHAEKCa TPaKTUYECKN HEBO3MOXHO. B HacTo-
silee BpeMsl Jaxe JTy4YllIhe IIOMCKOBBIE CUCTEMbI MHIEKCH -
pYIOT He 6oJiee TPETH BCero coaepxumoro cetu Internet.

2. Memoo evibopa cepsepoe a1 npocmompa (onpoca).

I'eHepanus MoMcKoOBOro MHAEKCa TpeOyeT cucTeMaTH -
yeckoro ooxona Web-y3/10B U onpeneaeHUsI MECTOHaXo-
XIECHUS Kaxmaoro u3 gokyMeHToB. CtpykTypa Web aHa-
JIOTUYHA CTPYKTYpE OPUECHTHPOBAHHOIO Irpada, I1o3TOMy
31eCh MOXET HMCII0Ib30BaThCs JI000I U3 aITOPUTMOB 00-
xona rpada.

3. Hcnoabsyemble nouckogvle mexHonoeuu.

ITo 3TOMy KpUTEpHIO IIOMCKOBBIE CHUCTEMBI MOXHO
pa30uTh Ha 4 KaTerOpuHu.

TemaTnyeckue Katanord. TeXHOJOrUs IpeaycMaTpu-
BaeT 00pabOTKY HOKYMEHTOB M OTHECEHUE MX K OTHOU
U3 HECKOJIbKMX KaTeropuii, repeuyeHb KOTOpBIX 3apaHee
3agaH. PaKTUYECKN — 3TO MHACKCUPOBAHME Ha OCHOBE
Ki1accupuxkauuu. MHIeKcupoBaHUE MOXET IIPOBOIUTH-
csl 1M00 aBTOMATMYECKH, JUOO BPYUYHYIO C IOMOIUIBIO
CIIELUAIUCTOB, KOTOpPbIE IPOCMATPUBAIOT IOMYJISIPHBIE
Web-y31bI ¥ COCTaBIISIIOT KPaTKOE OIMMCaHME TOKYMEHTOB-
pe3oMe (KJIloueBbIe CJI0Ba, aHHOTaLUs, pedepar).

Creumaiu3upoBaHHble KATAJOTH WIH CHpaBouyHMKu. B
5TOM CJIy4yae KaTaJoru CO3[Jal0TCs 10 OTAEJbHBIM OTpac-
JaM 1 TeMaM. HarnpuMep, Karajgor mo HOBOCTSIM, KaTa-
JIOT IO TOpOoAaM, KaTaJIor 10 afpecaM JIEKTPOHHOM ITOYTHI
UT.I.

ITouckosbie MamMHbI (CaMO€ pa3BUTOE CPENCTBO ITOUC-
Ka). TexHoyorus peajin3yercss UHACKCHBIMU CpeICTBaMU
noucka. [Ipu 3ToM aBTOMaTM4eCKU MHIEKCUPYIOTCS CO-
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JIep>XaHue BCeX TEKCTOB, PACIIOJIOXEHHBIX Ha olpaliyBa-
€MBIX CepBeEpax.

Cpe/cTBa MeTa NoucKa. B 1aHHOI TEXHOJIOIMH 3aIIpOC
OIHOBPEMEHHO OCYLIECTBJISIETCI HECKOJbKUMHU TIOMCKO-
BbIMM CHUCTEMaMH, a pe3yjbTaT IIOMCKa OOBEAUHSIETCS
B OOIIMIiA, YIIOPSIAOYEHHBIN IO CTENIEHU pEeNeBaHTHOCTHU
cniicok. ITockonbKy Kaxnas cucteMa o6pabaTbiBaeT TONb-
KO YaCTh Y3JIOB CETH, TO IO3BOJISIET 3HAYUTEIIHHO paciliy-
puTh 6a3y noucka. K aToMy Kj1accy MOXXHO TaKXXe OTHECTU
TaK Ha3bIBacMbI€ «II€pCOHAJIbHBIE IIPOrPaMMBbI ITIOUCKa»,
KOTOpBIE MO3BOJISIIOT (GOpPMHUPOBaTh CBOU COOCTBEHHBIE
MHCTPYMEHTBI MeTa IIOUCKa (HalpuMep, aBTOMaTUYECKHU
onpauBaTh 4acTo MocelaeMble Y3Jbl).
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