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MeToaunueckoe nocobme

3apaHue 1. A3bIK NMACKAJIb. BbIHWUCITEHVE KOPHEW
YPABHEHUW U OMNMPEAEJIEHHbLIX
NHTEIPAJIOB

1.1. NOCTAHOBKA 3AAAYN

C 3a7aHHOI TOYHOCTBIO & BEIYUCIUTD IJIOUIA]b TUIOCKON (DPUTYPBI, OTPAHUYCHHOM TpeMs KpH-
BBIMH, YPAaBHEHHS KOTOPBIX V = f1(x), ¥ = f2(x) 1 y = f3(x) onpenensoTcss BApuaHTOM 3a/IaHHSI.

[Tpu pemenun 3aga4n HEOOXOAUMO:

— € HEKOTOPOH TOYHOCTHIO eps BBIYUCIUTH a0CIIMCCHI TOUEK TEPECeUeHHs KPH-
BBIX, UCIIOJIb3Ysl MPENLyCMOTPEHHBIN BapHMaHTOM 3aaHusl METOJ HpUOIMKEH-
HOro pemeHust ypaBHeHus F(x)=0; oTpe3ku, rae mporpamma OyaeT HCKaTh
TOYKU IE€PECEYECHUs] U IA€ NPUMEHHUM HCHOJIb3YyEMbIH METOJH, ONpeAeIuTh
BPYUHYIO;

— MpPEeACTaBUTH IIJIOLIA/b 3alaHHON (PUTyphl KaK alredpandyecKkyro cymMmy ompe-
JIeNICHHBIX MHTErPaJIOB U BBIYUCIUTH 3T UHTETPAJIbl ¢ HEKOTOPOH TOUHOCTBIO
eps2 1o KBaApaTypHOU popmyIie, MpeayCMOTPEHHON BapHAHTOM 3aJaHMsL.

Benuuunsl & u & nompodpaTh BpyUHYIO TakK, 4TOObI TApaHTHUPOBAIOCH BHIYMCIECHUE TUIOLIAIN
(GUTYpBI C TOYHOCTHIO &.

1.2. BAPWAHTbI 3AJAHNA

Bo Bcex BapuanTax £=0.001.

A. YpaBHeHus KpuBbIX

y = filx):
) fi=2"+1 fi=x fi=0-x)/3
2)  £i=3(05/(x+1)+1)  f=25x—-95 £=5/k (x>0)
3)  fi=exp(—x)+3 fr=2x-2 fi=1/x
4) fi=exp(x)+2 fr=—1/x f2="2(x+1)/3
5)  £i=035x*—0.95x+2.7 fo=3"1 fi=1(x+2)
6)  fi=0.6x+3 f=(x-2)y -1 fi=3/x
7 fi=ln®) fr=—2x+ 14 f=1/(2 - x)+6
8) fi=exp(x)+2 f=-2x+8 f3=-5/x
9  A=3MG-17+1) fr=sqrt (x+0.5)  f3=exp(—x)
10)  fi=1+4/(x*+ 1) f=x fi=2"

B. MeToabl NpUGAMXXEHHOrO PELLEHUSI YPaBHEHWI:
1) METOJI JEIEHUS OTPE3Ka MOIOJIaM;
2) METOJT XOPJI (CeKYIIuX);

3) MeTtoa kacatenbHbIX (HploTOHA);
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4) KOMOWHUPOBAHHBII METOJ (XOP/I ¥ KacaTeIbHBIX).

B. KBagpaTypHble (opMy/ibl:

1) (dopmyra npsiMOYTOJILHUKOB;

2) dhopmyna Tpamnemmii;

3) ¢dopmyna Cumriicona (mapaboi).

1.3.
.

1.4.
[].

[2].

[3].

TPEBOBAHUA K NMPOIrPAMME

B nporpammMe npenycMoTpeTh nedaTh Kak IUIOMAAN 3aJaHHOM (UTYpBI, TaK U aOCLUCC
TOYEK IIEPECEUECHUS] KPUBBIX.

Ornucatp B mporpamme mpouenypy root (f, g, a, b, epsl, x), BEIUUCISIIONIYIO C TOYHO-
CTBIO &£ KOpPEHb X ypaBHeHUs f(x) = g (x) Ha oTpe3ke [a, b]. (Ecim ucnons3yercs MeTo
KacaTeNbHBIX WM KOMOWHUPOBAHHBIN METO, TO Y 700t TOJKHBI OBITH €Il mapaMeTphl
/1 u g1 — npousBoaHbIe QyHKIMIA f U g.)

Omnwucats B mporpamme GyHKuuto integral (f, a, b, eps2), BBIMUCIAIONIYIO C TOYHOCTHIO
& BEIIMYMHY ONPEETICHHOr0 UHTerpaja oT GpyHKIuH f (x) Ha oTpeske [a, b].

[Tpouenypy root u pynkuuto integral cienyeT npeaBapUTEIbHO IPOTECTUPOBATD.
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METOANYECKUE YKA3SAHUA

JUii KOPPEKTHOro MPUMEHEHMs NPEJIOKEHHBIX METOAOB NMPHUOIMKEHHOIO peIIeHUs
ypaBHenus F(x) =0 (rae F(x) =f(x) — g (x)) HE0OX0AUMO HaWTH OTPE30K [a, b], HA KO-
TOPOM ypaBHEHHE UMEET POBHO OJIMH KOpEHb. JlocTaTouHOE YCIOBUE JUIs 3TOIO TAKOBO:
Ha KOHI[aX oTpe3ka (QyHKIHs F(x) UMeeT pa3Hble 3HAKH U Ha BCEM OTPE3KE MPOU3BO/I-
Hast QyHKIMM He MeHseT 3HaK. Kpome Toro, 1j1st METOJIOB XOP/I U KacaTeNbHBIX, a TAKXKe
KOMOMHHPOBAHHOIO METO/a 00s3aTeNIbHO TpeOyeTcs, 4YTOObl Ha JaHHOM OTpE3Ke Iep-
Bas ¥ BTOpas MPOU3BOJIHbIE (PYHKIIUM HE MEHSJIN CBOH 3HAK (HE 0Opallaiyuch B HOJMb).

B memooe oenenus ompesxa nononam onpenenseTcs: CpeAHsas ToUKa ¢ oTpeska [a, b] u
U3 IBYyX OTPE3KOB [a, c] u [c, b] BeIOMpaeTcs TOT, HA KOHIIAX KOTOporo (GpyHKIus F(x)
uMmeeT pasHble 3HaKu. K BbIOpaHHOMY OTpe3Ky mpuMeHsieTcst Ta ke npoueaypa. Ilpo-
Hecc JEJCHUS OTPE3KOB MpEKpallaeTcs, KOTJa JUIMHA OYepeJHOTO OTpe3Ka CTaHeT
MEHbIIE TPeOYeMOil TOUHOCTH &, 32 KOPEHb YPABHEHUSI MOKHO MPHUHSITH JIIOOYIO TOUKY
3TOTO OTpE3Ka.

B ocranbpHBIX TPpEX MCTOJAAX CICAYCT pa3jinyaTh JBa ClIydas:

ciayyail 1 — mepBas u BTOpasi MPOU3BOAHbIE DYHKIIMH F(X) MMEIOT OAMHAKOBBIN 3HAK
(F'(x)F"(x) > 0);

Cy4dail 2 — 3TH MPOU3BOIHBIC UMEIOT Pa3HbIE 3HAKH.
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B memoode xopo xonusl (a, F(a)) u (b, F(b)) xpuBoii y = F(X) COEAMHAOTCS MPAMOIi
JIMHHUEH U OTIPEeNAETCS TOUKa MEPECEUEHHs STON JIMHUHU C OCBIO a0CIHMCC:

_aF(b)-bF(a)
~ F(b)-Fla)

Janee BeIOMpaeTcst OTpe30K [c, b] B cioydae 1 wim oTpe3ok [a, c] B ciaydae 2 U K HEMY
NPUMEHSIETCS Ta e Tpolieypa. TeM caMbIM MPOUCXOAUT TOCTEIIEHHOE MPUOIIMKEHUE
K ICKOMOMY KOpPHIO cjieBa (B ciaydae 1) unu crpasa (B cirydae 2).

B memode kacamenvibix IPOBOAMTCS KacaTelbHas K KpuBoit y = F(x) B Touxke (b, F(b))
B ciydae 1 mnu B Touke (@, F(a)) B ciydae 2 M ONpPENENAETCS TOUKA ¢ MEPECEUEHUS
ATOH KacaTelbHOM ¢ 0ChI0 abcIucc:

F(d)

c=d——1%

F'(d)
rne d=>b B cnyyae 1 u d =a B ciyuae 2. [/lanee npoBOANUTCS KacaTenbHasi K KPUBOH B
touke (c, F(c)) u npouemypa nosropsercs. TeM caMbIM MPOMCXOIUT HMPUOIMKEHHE K
HMCKOMOMY KOpPHIO cripaBa (B ciy4ae 1) uiau ciieBa (B cirydae 2).

B Meromax xopa M KacaTeJIbHBIX MOYKHO HMCIOJIB30BATh CIEAYIOIIUN KPUTEPHUM 3aBep-
HIeHMs Tpoliecca NpuOmmKeHuss K KopHio. Ecnu npubnmkeHue «uuer» cieBa, TO Ha
OuUepe/IHOM Illare HaJlo CpaBHUTH BeMU4MHBI F(c) U F(c + &): eciu OHM OJHOTO 3HAKa,
TO TpOLIeCC MPOJOJIKAETCS, UHAU€ Ha OTpe3ke [c, ¢ + &] uMeercs KOpEeHb U MOTOMY

npoiiecc 3aBepmiaerca. [Ipu mpubaMKeHnn crpaBa HaJIO MPOBEPSTH 3HAKU F(c — &) U
F(c).

B xombunupoeannom memoode 0JHOBPEMEHHO NPUMEHSAETCSI METOJ XOPJA U METO]| Kaca-
TEJIbHBIX, B CBS3H C YeM IMPUOJIMKEHNE K KOPHIO IPOUCXOJUT C ABYX cTOopoH. Kpurtepuit
OKOHYAHUS — JJIMHA 0YEPEIHOr0 OTPE3Ka MEHBIIE &.

4.  Tlpum ucnonb30BaHUM METOJIa XOPJI, METOAA KacaTelabHbIX UM KOMOMHUPOBAHHOTO MeE-
TOJIa MPOLIElypa ¥00t N0JIKHA CAMOCTOSITENIBHO paclo3HaBaTh, KAKOH U3 JIBYX CIIy4aes,
YKa3aHHBIX B 1. 2, UMEET MECTO IIPH TEKYIeM OOpalleHHH K Hel. ITO MOXKHO CHENIaTh
IIPOBEPKOM CIECAYIOLIUX IBYX YCIOBUM:

— (QyYHKIIMSA BO3pacTaeT Uiu yObIBACT;

— Tpaduk YHKINU PACHOIOKEH BBIIIE XOP/Ibl, COSIMHSAIONICH KOHIBI rpaduKa, Win
HITKE.

[Tockonbky mpousBoaHbIe F'(x) 1 F/"(x) Ha oTpe3ke [a, b] He MEHSIOT 3HAK, JJIs IPOBEP-
KH TIEPBOTO YCIIOBHS JOCTATOYHO cpaBHUTH F(a) ¢ 0 (mpu F(a) <0 dynkums Bo3pacra-
eT). i1 pOBEpKHU ke BTOPOro YCIOBUS HAaJO0 CPAaBHUTh B KAKOW-TO BHYTPEHHEN TOUKE
OTpe3Ka 3HaueHUs! (PYHKIIMU U XOPJIbl, HAIIPUMED, €CIIN B3ATh CPEIHIO TOUKY (a + b)/2
+ F (b)
2

pacnosoxeH Boile xopasl. Ecinu GyHKIMS Bo3pacTaeT u ee rpaduk pacroiokKeH HIKE
XOpJbl WK eciu (GYHKIMs YOBbIBaeT U ee rpaduk pacroiioKeH BbIIIE XOP/bl, TO UMEET
MecCTO ciiy4ail 1, nHaue — ciyydai 2.

a+b)_ F (a)
OTpe3Ka, TO COOTHOlLIeHue F 5 > O3Hayaer, 4To Trpauk (yHKIUU

5. Ksaaparypusie hopMymbl 11t TpUOTMKEHHOTO BBIUYUCIIECHUS UHTErpana / oT QyHKIMU
F(x) na orpeske [a, b] UMeIOT ciiemyronuii BUj (n — 9UCIIO pa30ueHuit orpeska [a, b]):

Dopmyna npamoy201bHUKOS:

I=z1,=hFo+ Fi+.+F.), rtaeF;=Fla+@(+0.5)h),h=(0b-a)n
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Dopmyna mpaneyuii.

I1=21,=h(0.5F+ F\+Fy+ ..+ Fy,+05F,), rtneF;=Fa+ih),h=(b-a)n
@opmyna Cumncona (n — 4€THOE):

I1=1,=h/3 (Fo+4F,+ 2+ 4F3+ ..+ 4F, 3+ 2F, 0+ 4F, 1 + F,),

rae F; = F(a + ih), h= (b —a)/n

st obecrieuerns TpeOyeMoil TOUHOCTH & P MPUOTIKEHHOM BBIYUCICHHH UHTETpajia
1 o xBazparypHoit hopMyIie Hy>)KHO T0100paTh COOTBETCTBYIOIEE YHCIIO 7 Pa30HEeHU
OoTpe3ka MHTerpupoBaHUs. M3BecTHBI (OPMYIIBI, BRIpAXKAIOIIME 7 4Yepe3 & HO B ITH
(dbopMyJibl BXOAST MPOU3BOIHBIE MOABIHTETPAIbHON (YHKIIMU, YTO HEYJOOHO Ha IpaK-
tuke. [losTomMy anst mocTrkeHuss TpeOyeMoll TOYHOCTH OOBIYHO HCIIONB3YeTCs Clie-
IYIONUH METOJ: OepeTcs HEKOTOpOe HavYallbHOE YHCIIO pa3oueHwit ny (Hampumep, 10
win 20) U TOCTeI0BATENBHO BBIYUCIISIOTCS 3HAUCHUS [, IpU 1, paBHOM 21y, 4ny, 8np n
T.11. U3BeCcTHO npasuio Pyuee

[ I-1,|=p|1,—DLy|

(st dopMyn MPSIMOYTOJIBHUKOB M Tpamenuit p = 1/3, mua dopmynsr Cumricona
p = 1/15). CornacHo 3TOMy NpaBHiTy, KOIJla Ha OYEpEJHOM IIare BeauuuHa p |[, — b
OKaKETCsI MEHBLIE & B KaUeCTBE MPUOIMKEHHOTO 3HAYCHUS JUIsl [ MOXKHO B3ATh [, MITH,
YTO JIy4lie, /o,.

[Ipu peanuzauuu QyHKUUM infegral cnenyer yYUThIBaTh, 4TO B OpPMYIIax Tparneuuil u
CumriicoHa B cymmy [, BXOAST 3HAY€HHUs F;, BBIYMCICHHBIE paHee JJIsi CyMMBbI [, MO-
3TOMy X HEC CJICILyGT HepeBBI‘-II/ICHHTB 3aHOBO.

B nponienype root u pyHKIMM integral Ncnoib3yroTCs napameTpbl-GyHKImH (f, g u 11p.).
B s3b1ke Typ6o Iackanps Takue nmapaMeTpbl OMUCHIBAIOTCS CIEAYIOUIMM 00pa3oM.
B pa3zgene TunoB HeoOXouMO onucath T.H. QYHKIIMOHAIbHBIN THII:

type TF = function (x: real): real;
(BMecto TP 1 X MOKHO MCIOJIB30BaTh JIOOBIE IPYTUE UMEHA), B KOTOPBIM aBTOMaTH4e-
CKM BKJIFOUAIOTCSI BCE ONMCAHHBIC B MPOTPaMME BEIIECTBEHHbBIE (DYHKIMH OT OJHOTO

BEIIIECTBEHHOTO apryMeHTa, a 3aTeM UM JaHHOTO THIIa HY>KHO YKa3aTh B crienuduka-
uH (hopMaNbHOTO MapaMeTpa-QPyHKINU, HAaIPUMEDP:

procedure root (f, g: TF; a, b, epsl: real; var x: real);
[Ipu obOpareHuu xe K nmporeaype root unn GyHKINHA integral yKa3bIBalOTCS, KaK OObIU-
HO, UIMeHa (pakTHUeCKUX QYHKIMN (HEe CTaHIapTHHIX!), HapuMmep:

root(fl, f2, -0.1, 3.5, 0.0001, x12);
Uro kacaercs camux (akTHueckux QyHKUui (f1, /2 ¥ Ap.), TO Meper UX ONMUCAHUEM He-
00X0IMMO Pa3MECTUTh TUPEKTUBY {$F+} TpaHCIATOPY:

{$F+}

function f1 (x: real): real; begin fl:=In(x) end;

function f2 (x: real): real; begin f2:=2*x+14 end;
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3anaHue 2. 43blK NMACKAJb.

ANHAMUYECKWE CTPYKTYPbl AHHbIX.

2.1. TIOCTAHOBKA 3AJA4YN

BapuaHThl 1-11

Jana Hemycras 1mociieJ0BaTeIbHOCTh CIOB, B KaXJA0OM U3 KOTOPBIX CoJlepkuTcs oT 1 10 6 3a-
TJIABHBIX JIATUHCKUX OYKB; COCEIHHUE CJIOBA Pa3CIICHBI 3aIATOM, 3a MOCIEIHIUM CIIOBOM Clie-
JlyeT TOYKA.

TpeOyeTcst BBECTH 3Ty MOCIIEIOBATEIHLHOCTD CJIOB B MaMsTh DBM, mpeoOpa3oBaB ee BO BHYT-
peHHee MmpeAcTaBleHue (CM. HIDKE), a 3aTeM pacredaTaTh B ai)aBUTHOM MOPSIIKE:

1))
2)

3)

4)

5)
6)

7)

8)

9)

BCC CJIOBA IIOCJICA0BATCIbHOCTH,

BCE CJIOBA C YKa3aHHWEM I KaXXJI0ro U3 HUX €ro MOpsSAKOBOIO HOMEpa B HUCXOJI-
HOM MOCIIEIOBATEIILHOCTH,

BCC PA3JIMYHBIC CJIOBA C YKA3aHUCM IJId KAXKIOT0 U3 HUX YHUCJIa €TI0 BXO)K,Z[GHI/Iﬁ B
HNCXOAHYIO ITOCIEA0BATCIbHOCTD,

BCC PA3JIMYHBIC CJIOBA C YKA3aHUCM I KAXKAOTO U3 HUX MTOPAAKOBOI'O HOMEpaA €ro
IEPBOro BXOXKACHUA B HCXOAHYIO ITOCTIEA0BATCIIBHOCTD,

CHaydalia BCC O,Z[HO6yKBeHHBIe CJIOBA, 3aTEM BCC I[ByX6YKB€HHbIC CJIOBa U T.1.,

CHayaja Bce 0JIHOOYKBEHHBIE CJIOBA C YKa3aHHUEM JUISl KaXK0Tr0 U3 HUX €ro Mopsii-
KOBOTO HOMEpa B MCXOJIHOM MOCJIEeOBATEILHOCTH, 3aT€M aHAJIIOTUYHBIM 00pazoM
BCE JIByXOYKBEHHBIE CJIOBA U T.1.;

CHauaJsia BCe pa3jIMuHble 0HOOYKBEHHBIE CJIOBA C YKAa3aHUEM JUISl KaXKIOr0 U3 HUX
YHUCJIa €r0 BXOXKICHUM B UCXOIHYIO IOCIIEI0BATECIBHOCTD, 3aTEM AHAJOTUYHBIM
00pa3oM Bce pa3nyHble JByXOyKBEHHBIE CJIOBA U T.1.;

CHayaja BCe pa3IMyHble OJHOOYKBEHHbBIE CIOBA C YKa3aHUEM JUISl KaXI0r0 U3 HUX
MOPSIIKOBOTO HOMEPA €0 NEPBOT0 BXOXKICHUM B UCXOJIHYIO MOCIEA0BATEIHOCTD,
3aTeM aHaJIOTUYHBIM 00pa30oM BCe pa3iuyHble IByXOyKBEHHBIE CJIOBA U T.J.;

Ta )K€ 3a/1a4a, 4TO U B BapuaHte 1;

10) Ta >xe 3aaua, 4YTO U B BapuaHTe 3;

11) Ta »xe 3agaya, 4YTO U B BapuaHre 4.

B kauecTBe BHYTPCHHETO NPCACTAaBJICHUA ITOCIEA0BATCIIBHOCTH CJIOB UCIIOJIBb30BATh:

— B BapuaHTax 1-4 — oJHOHANpaBJICHHBIH CIMCOK U3 CIIOB, YIOPSIOUEHHBIX 110 ay(a-
BUTY;

— B BapuaHTax 5-8 — MaccuB U3 6 CHHCKOB, B k-OM W3 KOTOPBIX XpaHATCA k-
OYKBEHHBIE CJIOBA, yIIOPSIOYCHHBIE TI0 alipaBuUTY;

— B BapuaHTax 9-11 — nBouyHOE JIepeBO MoucKa (B HEM CJ€Ba OT KaXKJI0M BEpILIMHBI-
CJIOBa PACIIONararTCsl TOJBKO T€ CJIOBa, YTO MPEIIIECTBYIOT eMy 1o aindaBuTy, a
CIpaBa — CJEAYIOIINE 32 HAM M0 ali(haBUTY).




TpudoHos H.IM., Munbwwkos B.H. MNpakTtukym Ha DBM

BapvaHTbl 12-18

Jlana cuMBOJIbHAS 3aIUCh (CM. HIDKE) MHOTOUYJIEHA (MHOTOWICHOB) OT OJTHOM MepeMeHHOU X ¢
uensiMu ko3 durmentamu. TpebyeTcs BBECTH 3TOT MHOTOWIEH B namsaTh DBM, npeobpaszo-
BaB BO BHYTPCHHEE NpEACTaBICHUE (CM. HWKE), BHIIIOJHHUTH OIEPAIHIO, OTPEICISIEMyIO Ba-
PUAHTOM 3aJaHMs, U pacreyararh MOJTyYeHHBINH pe3ybTaT.

Omneparuu HaJ MHOTOYJICHAMH:

12) BBIYMCIIUTDG 3HAYEHHE 3aJIaHHOIO0 MHOTOWIeHa MpU 33JaHHOM LIEJIOYHCICHHOM
3HAYEHUHU NePEeMEHHOH X;

13) mpoBepuTh, UMEET JIM 33JJaHHBIA MHOTOUWICH XOTsl Obl OJMH IIENIbIi KOPEHb (TaKu-
MH KOPHSMH MOTYT OBITh TOJBKO IOJIOKUTEIBHBIE U OTPHIIATEIIbHBIC JCIUTEIN
CBOOOHOTO YJIeHa, a IPH HYJIEBOM CBOOOAHOM usieHe KOpHeM siisieTcs 0);

14) mpoBepUTh Ha PAaBEHCTBO JIBA 3a/IaHHBIX MHOTOYJICHA,

15) noayunTh MHOTOUJIEH, SIBJISIFOILMNCS POU3BOAHOM 3aJaHHOTO MHOI'OWIEHA I10 Iie-
peMeHHou X;

16) NOAyYnTH MHOTOWIEH, SIBJISIOLIMICS CyMMOW JBYX 3aJJaHHBIX MHOT'OWJIECHOB;

17) NOAy4YuTh MHOTOYJIEH, SIBJSIOIIMICS MPOU3BEICHUEM ABYX 3a/laHHBIX MHOTOYJIE-
HOB;

18) npuBecTy MoAOOHBIE YIEHBI B 33JJaHHOM MHOIOYIEHE, B KOTOPOM MOTYT IOBTO-
PATHCSI OJJTHOUJIEHBI C OJJHUMU U TEMU K€ CTeneHs MU X.

Hcxonnplii MHOTOUIEH OT nepeMeHHON X ¢ 1enbiMu KOd(PHUIIMEHTaMH 3alMChIBACTCS Kak
asnreOpandeckas CyMMa OJIHOYWICHOB JI000TO U3 CIEAYIOMINX BUAOB (” — BO3BEJICHHE B CTe-
TICHB):

axAk,

XAk,

ax,

X

a
rae k u a — uensle yncna (k> 2, a > 1). Ilpu 3ToM 110 creneHs M X 0JIHOUWICHBI MOTYT ObITh HE
YHOPSAOYECHBI, HO OJHOWICHBI OAHON U TOW € CTENEeHU HE MOBTOPSIOTCS (KpoMe BapHaHTa
18). 3a mociaeMHUM OJHOYICHOM CIEIyeT MpoOeT — MpPHU3HAK KOHIA 3aIUCH MHOTOWICHA.
(OcoOblif cityyaii: HyJ€eBOMH MHOTOYJIEH 3anuchiBaeTcs Kak 0).
[IpuMeps! 3an1MCH MHOTOYJICHOB:

7xA30

XA8+1-139x+5xA46
Ecnu pe3ynbraToM omepanuu SBISETCS MHOIOWIEH, TO OH JOJDKEH OBbITh pacreuyaTaH B yKa-

3aHHOM BuJe (0e3 HyJeBbIX cllaraembix, 0e3 koddduumenton 1 u 6e3 mokaszareneit crenenu 0
u 1), Ho 00sA3aTenbHO 10 YOBIBAHUIO cTENEHEH X.

B namstu DBM MHOrowsieH goykeH ObITh MPEICTaBICH B BUAE OAHOHANPABIEHHOIO CIHMCKa,
B KOTOPOM K&KIOMY OJHOWIECHY COOTBETCTBYET 3BEHO, COIEPKAIICE CTEHNEHb 3TOr0 OJHO-
yjieHa U ero Ko3((uuueHT. 3BeHbs CIMCKA JOKHBI ObITh YIOPSAA0YEHBI IO YOBIBAHUIO CTE-
NICHEH, 3BEHBEB C HYJICBHIMHU KOA(POUIIMEHTAMH HE JIOJKHO OBITb.
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BapuaHTbl 19-22

Hana ¢opmyna, comepxarias nmepeMeHnyto X (cM. Hmke). TpeOyeTcs BBecTH 3Ty GopMyIy B
namsate DBM, npeobpa3oBaB ee B IBOMUHOE JIEPEBO (CM. HIIKE), BHIIIOIHUTH ONEPAlUIO, yKa-
3aHHYIO B BapUaHTE 3aJlaHMsl, U pacreyararh MOJTy4eHHbIH pe3ysIbTaT.

Onepanyu Haja GopMyTaMHu: W

19) mo 3amaHHBIM (GOpMyse U LEIOMY YUCIY BBIYMCIUTH 3HaY€HHE ATOH (OPMYJIbI
[IPY 3HAYECHUU NIEPEMEHHON X, paBHOM 3TOMY YMCILY;

20) moJIy9uTh IPOU3BOIHYIO 3aJaHHOU (POPMYIIBI TTO IEPEMEHHOU X
21) HaneyaTathb 3aJaHHYI0 (OPMYITY B IPEPUKCHOM BHUJIE;
22)HameyaTaTh 3aJlaHHyI0 (popmMyITy B TOCTGUKCHOM BHJIC.

[on «dopmyioit» mMoOHMMAETCs 3aKCh CIEAYIONIETO BUAA:

<thopmyna> ::= <uncnio> | <nepemeHHas> | (<hopmyna><3Hak><topmyna>)
<BHaKk> =4 | - | F
<u4mcno> =0]1]12|13|4]|5]617]181]9
<nepemMeHHas> ::i= X

[Tpumeps! popmyt:
5

((2)+(x=(8+X)))
Ecnu pesynbraTom omnepauuu sBisieTcs CHOBa (popMyiia, TO OHA JOJKHA OBITH pacreyaTaHa B
TaKOM K€ BHJIE.

(I)OpMy.Hy MOKHO IPCACTaBUTh B BUJAC IBOUYHOTO ACPCBA COTIACHO CICAYIOIINUM IIpaBUJIaM:

— YHCIIY WU EPEMEHHON COOTBETCTBYET JAEPEBO U3 OJHON BEPIIMHBI, COACPKAIICH
9TO YMCJIO WIH IIEPEMEHHYIO,

— ¢opmysie co 3HAKOM OMepaIii COOTBETCTBYET JACPEBO, KOPHEBAsl BEpPIIMHA KOTO-
poOro — 3HakK, JEBOE MOAJEPEBO — COOTBETCTBYIOIIEE MPEACTABICHHE MEPBOTO
oTepaH/a, a MpaBoe MOIEPEBO — BTOPOTO ONEpaH/Ia.

[Ipedukchoit 3anmuceio Gopmynsl (a#tb), rae # — 3HAK HEKOTOPOH omepaiuu, Ha3bIBaeTCS
KOHCTpYKIUs (#ab), a MOCTOUKCHON 3amuchio — KOHCTpyKIus (ab#). Ilpumepsl 3amucu

bopmy:

00blyHas (UHQUKCHAs) npeduKrcHas nocmgbuxcHas
7 7 7
(a-(b*c)) (=aC*bc)) (a(bc*)-)
((@b)*c) (*(-ab)) ((ab-)c*)

2.2. TPEBOBAHWMS K MNMPOIrPAMME

1. B mporpamme noimkHa OBITH MpeIyCMOTPEHA MPOBEPKa MPABMIIBHOCTH 3a1aHUS UCXO/-
HOW MH(pOpPMALIUH.

2. B Bapumanrtax 1-11 B mporpamme IOJDKHBI OBITH OMpENETIEHBI MPOIEAypa BBIACICHUS
OYEpETHOTO CJI0OBA M3 MCXOJHOW MOCIEAOBATEIIbHOCTH M MPOLeAypa BCTABKU CJIOBA B
YIOPSIOYCHHBIA CIUCOK (B JepeBo moucka). Kpome Toro, B Bapuantax 9-11 momkHa
OBITH OIpe/ieieHa PEKypCUBHAS MPOLIEAYpa MEUaTH CI0B, BXOAALINX B IEPEBO.
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2.3.
[1].
[2].

[3].

AHaJoruuHble TpoueaAypsl (BbACIEHUE OUEPEIHOI0 OIHOUJIEHA, BCTABKa HOBOT'O 3BEHA
B YIOPSI0YEHHBII CMIUCOK) TOJDKHBI OBITH OTpeieNieHbl B BapuanTax 12-18.

B BapuanTtax 19-22 nomxHBI OBITH ONPENEIeHBI IPOLEaypa BBOJIA UCXOAHON (HOPMYITBI
U IOCTPOEHUS COOTBETCTBYIOLIETO JBOUYHOT'O JIEPEBA, a TAKXKeE MPOLEAYypa BEIYUCICHUS
3Ha4YeHus1 POPMYJIBI IPU 3alaHHON BenmuuHe X (B BapuanTe 19) wim mporenypa neva-
TH (GOPMYJIbI B HY’KHOM BHJIe (BapuaHThl 20-22); Bce 3T MPOLELypbl JOKHBI OBITh pe-
KYPCHUBHBIMHU.

JINTEPATYPA

Bupt H. Anroput™msl + cTpyKTypbl AaHHBIX = nporpaMmmbl. — M.: Mup, 1985.

Ao6pamos B.I'., Tpudonor H.I1., Tpudonora I''H. Beenenne B si3bik [lackanb. — M.:
Hayxka, 1988.

EnanemnukoB A.M., EnanemmnukoB B.A. IlporpammupoBanue B cpene Turbo
Pascal 7.0 — M.: «IMAJIOI'-MHU DN », 2000.

METOANYECKUNE YKA3AHNA

BBoauTh nocnenoBaTeaIbHOCTD CIIOB, MHOTOWIEH WK (hOpMyITy clieyeT TOCUMBOJIBHO.
Konen BBoJa omnpenensercss COOTBETCTBEHHO 10 TOYKE, IO MpoOeny Wiu Mo OanaHcy
cko0ok. BBoj menoro uncna B Bapuantax 12 u 19 MOXHO OCYIIECTBIISATH C MOMOIIBIO
npouenypsl read(n), rae n — HeIOYNUCICHHAS TIEPEMEHHAs.

B BapuanTtax 3agaHusi, rlj¢ B KaueCTBE BHYTPEHHEIrO MPEICTABIICHUS HCIOJb3YIOTCA
CIIUCKH, CJIEYET YHOPSA0YUBATh CIUCKH (110 an(aBUTy WM 110 CTENEHSIM OJHOYIECHOB)
OJIHOBPEMEHHO C BBOJIOM CJIOB WJIM OJAHOYJICHOB: BBEJAEHHOE CJIOBO HJIU OJTHOWJIEH Clie-
IyeT cpa3y BCTaBJIATh Ha «CBOE» MECTO B paHEe YIMOPSI0UEHHBIHN CIIHUCOK.

Jlyist yripoleHusl onepanuii HajJ CIIuCKaMu, PeKOMEHIYETCsl UCIIONIb30BaTh CIUCKH C 3a-
TJIABHBIMU 3BEHBSIMH. B 3TOM citydae ciieyeT B Hadalie BBIOJHEHHS MPOrPaMMBbI TI0-
CTPOUTH CIIUCOK (CIIMCKHU) C OJTHUM 3arJIaBHBIM 3BEHOM.

B BapuanTax 1-11 B 3BeHBSIX CITUCKOB (BEpIIMHAX JIEpEBa) CICIYET XPAHUTh HE TOJIBKO
CJIOBa, HO M JONOJHUTENbHYI0 MHPOPMALUIO (OPSIAKOBBI HOMEp CJIOBA B MCXOJHOM
MOCIIEI0BATEIHHOCTH MJIM YUCIIO €r0 BXOKIEHHUH B ATy MOCJEI0BaTEIbHOCTH). B vact-
HOCTH, JaKC B BapHUaHTax lus I KaXKI0ro CJIoBa JTy4dlie UMCTh TOJIBKO OJHO 3BCHO,
bukcHupys B HEM YHCJIO BXOXKJEHUI 3TOrO CJI0Ba B MOCJEI0BATEIILHOCTD; IPU MEYaTH
e Ha/lo MpoayOIrpoBaTh CIOBO JaHHOE YHCIO pa3. B Bapuante 9 Takoit mpuem sBiisi-
eTCsl €MHCTBEHHO BO3MOXHBIM, ITOCKOJIbKY B J€peB€ MOUCKAa HE JIOJKHO OBbITh He-
CKOJIBKHX BCPIIWH C OJJHUM U TCM K€ CJIOBOM.
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3apaHue 3. A3bIK MACKAJIb.
METOAbl COPTUPOBKN.

3.1. TIOCTAHOBKA 3AJA4YN

Tpe6yeTc;1 peain30BaTh ABa METOAA COPTUPOBKH, OIPCACIIICMBIX BAPHUAHTOM 3aJldHUA, U
IMMPOBECTHU UX SKCIICPUMCHTAJIBHOC CPABHCHUC.

[Tox «copTHPOBKOI» MOHUMAETCS YIOPSIIOUYEHUE 3IEMEHTOB MOCIEeI0BaTeNbHOCTH X|, X2, ...,
X, (1 £n<100) no HeyObIBaHUIO, T.€. TaKasl IEPECTAHOBKA 3JIEMEHTOB, I1OCJIE KOTOPOH OyeT
BBINOJIHATBCS ycioBue X; < X+ Ul BceX i. B kauecTBe 3iieMEHTOB X; MCHOIB30BATH J1aThl
Buaa 26.11.94, 9.5.00 u T.1m.

CpaBHEeHUE pealM30BaHHBIX METOIOB COPTUPOBKHU HY’KHO IIPOBOJUTH HA OJHUX U TEX XKE I0-
cienoBatesbHOCTAX. ClleAyeT pacCMOTPETh MOCIEN0BATEIbHOCTH PAa3HOM AIUHBI (HAIIpUMep,
n =10, 20, 50, 100), ucronp3ys MpH KaXJIOM 7 [0 KpaiHel Mepe ClIeAyIoNIne UCXOAHbIE pac-
CTaHOBKH 3JIEMEHTOB:

1) sieMeHTBI yXe yIopsIoueHbI 110 HEYObIBAaHHIO,
2) SIeMEHTHI YIOPSIIOYCHBI B 00paTHOM MOPsIIKE (10 HEBO3PACTAHHMIO);

3) QJIEMCHTBI C HCYCTHBIMU MHACKCAMH YIIOPAAO0YCHBI 110 HGY6]':>IBaHI/IIO, a C YCTHBIMH
HHIACKCAMH — 110 HEBO3PACTAHUIO,

4) opnHa ciy4aiiHas pacCTaHOBKA AJIEMEHTOB;
5) napyras ciiy4aifHasi pacCTaHOBKA 3JIEMEHTOB.
OLeHKy METOJ0B MPOU3BOIUTH M0 CJIEAYIOIIUM JBYM MapaMeTpaMm:

— YHCIIO CpaBHeHI/Iﬁ 9JICMCHTOB ITOCJICAOBATCIIBHOCTH, BBIIIOJHCHHBIX B IMPOLIECCE YIIO-
PAAOYUCHUSA;

— YHCJIO NEepeMeIleH (epecTaHOBOK Map 3JEMEHTOB MM NEPEChUIOK 3JEMEHTOB Ha
HOBBIE MECTa — B 3aBHCHUMOCTH OT METO/a), BBIIIOJIHEHHBIX B MPOLIECCE yHOpsiaoye-
HUSL.

PesynbpTaThl 3KcnepuMeHTOB OQOPMHUTH B BUAE JIByX TaOiMll, Hampumep, Takoro (opmara
(cpenHue 3HAUEHUS OKPYTIISTH JI0 IIEJION YacTH):

Ha3BaHWe MeToda COPTUPOBKMU

n napameTp HOMEp MOCNeNoBaTEIbLHOCTU | CpenHee
1 2 3 4 5 3HayeHue

10 | cpaBHeHus 9 45 33 25 30 28
nepemeweHns . e

20 | cpaBHeHus

3.2. BAPUAHTbI 3AJAHUSA (MeToabl COPTUPOBKM)

Mertonsl 1-5 — mpocTble, HO MeAJeHHbIE (C YUCIOM CPaBHEHM MOpsAKa n?), a MeTomsI 6-
10 — cnoxnbie, HO ObIcTpbie (Topsinka n logyn). Ha3zBanus metonoB nanel 1no kaure [1],

9
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Kpome meToa 4. B ckoOkax ykazaHbl HOMEpa KHUT 10 CIHUCKY JINTEPAaTypbl U CTPaHMIIbI, I1i€
IIPUBOJATCS ONMCAHUA JAHHBIX METOMOB.

3.4.

[1].
[2].
[3].
[4].

1) Copruposka npoctbimMu BctaBkamu ([1] 101-103; [3] 95-96).

2) CoprupoBka OunapasiMu BctaBkamu ([1] 103-104; [3] 97-98).

3) Meton my3sipeka ([1] 130-132; [2] 27-28; [3] 101-102).

4) Yennounas coptupoBka ([2] 30-31).

5) CoptupoBka mmpocteiM BeiOOpoM ([1] 169-171; [2] 15-16; [3] 99-100).
6) Meron llemna ([1] 105-107; [2] 37-40; [3] 105-107).

7) BbeicTpas copTupoBKa, peKypcuBHbIN Bapuant ([3] 114-117).

8) bricTpast copTupoBka, HepekypcuBHbIA BapuaHT ([1] 140-144; [2] 88-97; [3] 114-
121).

9) Copruposka npocteiMm crnusiueM ([1] 198-199; [2] 106-111).
10) CoptupoBka ectectBeHHbIM ciusiHueM ([1] 193- 197; [2] 112-117).

TPEBOBAHWUSA K MPOI'PAMME

CpaBHeHUE NByX JJIEMEHTOB (IaT) JOHKHO OBITh PEaIM30BaHO B BHJIE JIOTHUECKOM
byHKIMH, a TIepeMelIeHne (Mepechlika Wik TEPECTaHOBKA) 3JIEMEHTOB — B BHJIE TIPO-
nenypsl. Kak mobounsiit adekr, npu kaxaom oOpaiieHnu 3T QyHKIMSA U IpoLeaypa
JOJIKHBI yBEIMYMBATh HA | 3HaYeHMsI TJI00aIbHBIX CUETYMKOB CPaBHEHUH U Mepemeliie-
HU, cooTBeTCTBEHHO. [lepen HayamoM KaXKa0il COPTUPOBKU 3TU CUETUYUKU HYKHO 00-
HYJIATb.

(Bameuanue. llog ogauM «mepeMenieHnemM» B Meroaax 1, 2, 9 u 10 monumaetcs nepe-
ChIJIKa 2JIEMEHTa Ha HOBOE MECTO, a B OCTaJIbHBIX METO/aX — MEPECTAaHOBKA 3HAYEHUN
JIBYX DJIEMEHTOB. )

Kaxxaplii 13 npeuioxKeHHbIX METOJI0OB COPTHPOBKHU JOJKEH ObITh pealn30BaH B BUJE
IPOLEAYPHI OT IBYX IIapaMeTpoB: MaccuBa (X), B KOTOPOM BHauaje HaXOAUTCS HEYIIO-
psAOYEHHAs MOCJIE0BATEIbHOCTh, @ B KOHIE pa0OThl MPOLEAYphl JOHKHA OKa3aThCs
YHOPSAOYSHHAs] MTOCIEA0BATEeIbHOCTh, U JJIUHBI (1) YHOPSIOYMBAEMOW MOCIEA0BA-
TEJTLHOCTH. DTH MPOLETYPHI JOHKHBI TPaBUIILHO paboTath mpu Jrodom # < 100.

[Ipexnae yem npoOBOIUTH FKCIIEPUMEHTHI, CIEAYET OTJIAIUTh KAXAYI0 U3 3TUX IPOLEIYD
(Hampumep, Ha IByX-TpeX MOCIeA0BaTEIbHOCTAX JUTHUHBI 10).

OcHoBHasl TporpaMMa JI0JKHA TEHEPUPOBATh BCE HEOOXOAUMBIE MOCIEA0BATEIHHOCTH,
oOpalnarthcs K MpoLeaypaM COPTUPOBKY U IeYaTaTh TaOJIULIbI pe3yIbTaToB.

(Bameuanue. JInsa reHepanuu CIlydallHBIX MOCIEAOBATEIHHOCTEH MOYHO HCIIOJIb30BATh
bynkuuro random(k) sizpika Typ6o Ilackans, KOTopast IpH Ka)XA0M OOpalleHUH K HeH B
KauyeCTBE CBOETO 3HAUEHUS BBIIAET HOBOE CITydailHOE 11eJI0e Yrciio u3 otpeska [0, k-1].)

JINTEPATYPA
Kunyt . UckyccTtBo nmporpamMmmupoBanus st O9BM. T.3. — M.: Mup, 1978.

Jlopun I'. CoptupoBka u cucteMbl coptupoBku. — M.: Hayka, 1983.
Bupt H. Anroputmsl 1 cTpyKTypsl AaHHbIX. — M.: Mup, 1989.

Ao6pamos B.I'., Tpudonor H.I1., Tpudonosa I'.H. Beenenue B s3p1k [lackans. — M.:
Hayxka, 1988.
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[5]. EnanemnwukoB A.M., EnanemmnmkoB B.A. IIporpammupoBanne B cpexe Turbo
Pascal 7.0 — M.: «/IMAJIOT-MHUDN», 2000.

3.5. KPATKOE ONUCAHWE METOA0B COPTUPOBKW

COPTUPOBKA BCTABKAMU
I/IIICH METOO0B COpTI/IpOBKI/I BCTaBKaMH COCTOUT B TOM, 4YTO B paHee ynopﬂ;[OquHon moa-
MOCJIeIOBATEIbHOCTh X, X2, ..., X;— | BCTaBIseTca X; Tak, YTOOBI YyMOPSIOUYCHHBIMU OKa3a-

JHCh yKe k TIEpBBIX AJIEMEHTOB MCXOIHOM MOCIIEA0BaTeIbHOCTH. B 3aBrcuMocTH OT criocoba
IIOMCKA MECTa I JJIEMEHTA g = X} Pa3u4aroTCs CJIEIYIOIIHE METOIBI.

1) IIPOCTBIE BCTABKH. Ecnn q < X -1, TO BEJIMUKUHA ¢ 110 OY€PEId CPABHUBACTCS
¢ X¢-1, Xk-2, ..., MOKa He OyJeT HalJieHa Takas rmapa 3JIeMeHTOB X; | u X, uTo X;
~1< g < Xi. D10 03Hay4aeT, 4YTo MECTOM sl g siBigercs i-1 no3uuus. [losTomy
31eMeHThl Xj, ..., Xj —1 CABUTAIOTCS Ha OJHY MO3MIIMIO BIIPAaBO U B OCBOOOJIMB-
LIYIOCS I-10 ITO3UIUIO BCTABIISETCA ¢.

2) BUHAPHBIE BCTABKH. BenuuuHa ¢ CpaBHHMBACTCS CO CPEIHUM 3JIEMEHTOM
MOAIIOCIIEA0BATENBHOCTU X1, X2, ..., Xk - 1. Eciiu ¢ MeHbIIE 3TOTO 3J1IEMEHTA, TO Me-
CTO JJIS ¢ MILETCS TEM K€ CIIOCOOOM B JIEBOM MOJIOBUHE MOANOCEA0BATEIIBHOCTH,
WHaue - B mpaBoil nmonosuHe. Korga mecto st g Oynet HaiiieHo, npaBbie (OT 3TO-
0 MECTa) AJIEMEHTHI CABUTAIOTCS Ha OAHY MO3UIIMIO BIIPABO, & B OCBOOOIMBIIYIO-
Cs TO3ULIUIO BCTABJISIETCA §.

COPTMPOBKA OBMEHAMU

B metomax copTupoBKM OOMEHaMU MEPECTaBISIOTCS AJIEMEHTHI HEYMOPSAJOYEHHBIX Map, T.e.
TaKHUX TIap, B KOTOPBIX JICBBIM JIEMEHT OOJIbIIE MPaBoro. B 3aBUCMMOCTH OT TOpsIIKa TIepe-
0opa map pa3nIu4aroTCs CIEAYIOIUE METOIbIL.

1) METO/] I1Y3bIPHKA. Ilo odyepeau mpocMaTpuBaOTCS Mapbl COCEIHUX DJIEMEH-
TOB (X1 1 Xo, Xo u X3, X3 1 X4 ¥ T.1.) U B HEyNOPSAOUCHHBIX Mapax (X;> X;i1) me-
PECTABIISIFOTCS AJIEMEHTHI; B Pe3yJIbTaTe MPOCMOTPa BCEH MOCIICIOBATEILHOCTH €€
MAaKCHMAJIBHBIN DJIEMEHT OKAKETCS HAa CBOEM OKOHYATEIHLHOM MECTE - B KOHIIE.
Jlasiee aHanmoru4Hasi mpoleAypa MPUMEHSIETCS KO BCEM 3JIEMEHTaM IOCIIe[0Ba-
TEIbHOCTH, KpOME MOCIeAHero. (3ameuanue: eClav MPHU OUYEPEIHOM IMPOCMOTpE
MOCIIEI0BATEIPHOCTH HE OBLIO HU OJTHOW MEPECTaHOBKH, TO MOCIEAOBATEIHHOCTh
yKe YIOPSA0YCHA U MOTOMY CJICAYET MPEKPATUTh COPTHPOBKY.)

2) YEJIHOYHAA COPTHUPOBKA (memoo npoceusanusi). 31eCh TaKKe CpaBHUBA-
10TCs napbl X U Xo, Xo v X3 ¥ T.71., HO TOJIBKO J10 OOHAPY>KEeHUSI HEYNOPSA0YSHHON
napbl Xi > Xj+1. B 3TOM ciiydae oCylIecTBIsIeTCS «IBHKEHUE Ha3al». CPaBHHBA-
IOTCSL M IIEPECTaBIISIOTCS Mapbl Xy + 1 U X, X 1 Xj—1 ¥ T.1. 10 TeX 1op, NOKa X + |
HE TIONAJET Ha CBOE MECTO, T.€. [IOKAa HE OKAXETCS YHNOPSJAOYEHHOW MOANOCIEN0-
BaTENbHOCTh M3 k + [ TepBbIX 3yeMeHTOB. [lanee BO30OHOBISIETCS <«JIBHXKEHHUE
BIEPEI»: CPAaBHUBAOTCS NAPbl Xi+ 1 U X+ 2, Xj+2 U Xy + 3 U T 1.

COPTWPOBKA MNMPOCTbIM BbIBOPOM

B copTupoBKe MpOCTHIM BBIOOPOM HAXOAMTCS MHUHUMAIIBbHBIA (MaKCUMAJbHBIN) 3JIEMEHT TO-
CJIEZIOBATENILHOCTH M OH NEPECTaBJIAETCS C MEPBbIM (IIOCIEIHUM) dIeMeHToM. Jlanee aHallo-
THYHAas MpoLeaAypa MPUMEHSETCS KO BCEM 3JeMEHTaM, KpoMe nepBoro (mocienHero). M rak
Janee.
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METO/[ LLUENNA

[Iycte k— nenoe ot 1 mo n/2. HezaBucumo apyr OT Apyra yHnopsIO4YHBAIOTCS (OJHHM W3
OIMMCAHHBIX BBIIIC MCTOAOB, HAIPUMCEP, IPOCTHIX BCTaBOK) IIOAIIOCIICAO0OBATCIIBHOCTU U3 JJIC-
MEHTOB, OTCTOSIIIIUX JPYT OT Apyra Ha k TO3UIIHIA:

)(iaAXvi‘*'kaAXvi‘*'ZkaAXvi‘*'?ﬁka (l: 19 29 ceey k)

3ateM k yMeHbIIIAeTCs W MPOLeCcC MOBTOPsieTCs 3aHOBO. [locienuuii mar o0s3aTeIbHO J0J1-
KEH OBbITh BBITIONHEH TpH k = 1.

3HadeHne k MOKHO MEHSTh Pa3HBIMU CITIOCOOAMH, OJIMH M3 HUX TAaKOB: BHauaje k paBHO (1ie-
JIOW 9acTu OT) n/2, a 3aTeM k KaXKAbli pa3 YMEHBIIIAETCS BJIBOE.

BbICTPAA COPTUPOBKA

BriOupaercss HEKOTOPBIH AJIeMEHT (HarpuMep, CPeAHUN) U BCE DJIEMEHTHI OCIEI0BATEIbHO-
CTH NEPECTaBJISAIOTCS TaK, YTOObI BHIOpAHHBIA 3JEMEHT OKa3aJics Ha CBOEM OKOHYATEIbHOM
MECTe, T.€. YTOOBI ClieBa OT HEr0 ObUTH TOJIBKO MEHBILNE WIIM PABHBIE €My 3JIEMEHTHI, a CIpa-
Ba — TOJIBKO OOJIBIITME WJIM PaBHBIC. 3aT€M ATOT K€ METOJ NMPUMEHSIETCS K JICBOW M MpaBOr
YacTsAM IOCIIEI0BATEIbHOCTH, Ha KOTOPBIE €€ pa3/eiuil BbIOpaHHBIA 3JeMEHT. (3ameuanue:
€CJIM B YaCTH OKa3aJoCh JBa-TPU AJIEMEHTA, TO yHOPSA0YHMBATh €€ cleAyeT 0ojee MPOCThIM
croco0om.)

TpebGyemas nepecTaHOBKa 3JIEMEHTOB BBINOIHIETCS TaK. BoIOpaHHBIN 37IEMEHT KOMHUPYeTCs B
HEKOTOpYI0 nepeMeHHyto ¢. [locnenoBaTensHOCTh MPOCMATPUBAETCS CJIEBA HAMPaBO, MOKa HE
BCTPETHUTCS SJIEMEHT, OOJBIINI WM PaBHBIN ¢, a 3aTEM MPOCMATPUBACTCS CIIpaBa HAJIEBO 10
9JIEMEHTa, MEHBIIIET0 WKW paBHOrO ¢. O0a ITUX 3JIEMEHTa MEHSIIOTCS MECTaMH, MOCJE Yero
MIPOCMOTPBI C 0O0OMX KOHIIOB IOCJIEI0BATEIBHOCTH MPOAOIKAIOTCA CO CIEIYIOIIMX 3JIEMEH-
TOB, U T.J. B uTore BhIOpaHHBIN AJIEMEHT OKa)X€TCS B TOM MO3MIIMH, TJI€ MPOCMOTPHI CO-
LUIACh, 3TO U €CTh €r0 OKOHYATEJIbHOE MECTO.

BhICTpy10 COPTUPOBKY MOXHO PEAIM30BaTh PEKYPCUBHO M HEPEKYPCUBHO. Bo BTOpoMm citydae
TpaHUIIBI OAHOM U3 IBYX YacTel (Jrydre - OoJiee UTMHHOM), Ha KOTOPbIE BEIOPAHHBIN 2JIEMEHT
paszenui Mocie0BaTeIbHOCTh, 3allOMUHAIOTCS B CTEKE, a Apyras 4acTb YNOPSA04YHBACTCA
onucaHHbIM crniocoOoMm. [locie ee ynopsaoyeHHs] U3 CTEKa M3BJEKAIOTCS TPAHULIBI MEPBOI
4acTH, U TENEPh YK€ OHA YIOPSAA0YNBACTCH.

COPTWUPOBKA CJTUAHUEM

OcHoBHast uziest TakOil COPTUPOBKH — PaA3JEINUTh MOCIEI0BATEIILHOCTh HA YK€ YIOPSI0YEH-
HBIC TTOJIIOCIICIOBATEIILHOCTH (HA30BEM HX «OTPE3KaMM») M 3aTeM OOBEAMHSTH OTH OTPE3KH
BO Bce 0oJiee JUIMHHBIE YIOPSAAOYCHHBIC OTPE3KH, MOKA HE MOJIYYUTCS eIuHasi YIOpsI0ueH-
Hasl TOCIIEA0BATEIbHOCTh. OTMETHM, YTO TPU ITOM HE0oOXOoauMa JOMOJHUTEIIbHAS MaMSTh
(maccuB Y [1..n]).

Pazauuarorcs CJICAYIOIUC BapUaHTBI COPTUPOBKU CIIUAHUCM.

1) IIPOCTOE CJIMAHHUE. Cuutaetcs, 4TO BHAYaJe OTPE3KH COCTOST TOJIBKO U3 Of-
HOTO AJIEMEHTA, U OHU CIIMBAIOTCS B OTPE3KHU U3 JIBYX 2JIEMEHTOB (U3 X| u Xz, U3 X3
u Xu, ...), KOTOpBIE MepeHocaTcs B MaccuB Y. Ha BTOpoM 3Tame cocenHue IBYX-
aneMeHTHbIe oTpe3ku (Y, Yo u V3, Ya; ¥s, Yo 1 Y7, Ys; ...) OOBCIUHSIOTCS B OTPE3KH
u3 4 3JIeMEHTOB, KOTOPBIE 3aIMChIBalOTCS B MaccuB X. Ha TpeTbeM sTamne crposites
OTPE3KHU U3 § AIIEMEHTOB, U OHU 3aHOCATCS B MACCHUB Y, U T.[I.

2) ECTECTBEHHOE CJIMAHHUE. bepytcst Hanbosee IIUHHBIA (10 HEYOBIBAaHHIO)
OTPE30K B Hayalle MaccuBa X W HauOoliee ATUHHBIN (TaKke MO HEYyOBIBAHHUIO, HO
MIPHU TPOCMOTPE CIIpaBa HaJIEBO) OTPE30K B KOHIIC MAacCHBA, M OHU CIIMBAIOTCS B
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OJIMH OTPE30K, KOTOPBINA 3aIllMChIBAETCS B HAYalo MaccuBa Y. 3aTeM CIIMBArOTCS
CJIEYIOLIME MAaKCUMAJIBHO JUIMHHBIE OTPE3KU C 000UX KOHIOB, U MOJTYYEHHBINA OT-
PE30K 3anmmchiBaeTCs (CrpaBa HaJIEBO) B KOHey MaccuBa Y. TpeTbH 1O MOPSIKY OT-
PE3KH I0CIIe CIAUSHUA 3alUChIBAIOTCS CHOBA B Hauano Y (BCien 3a MepBbIM 00be-
JTMHEHHBIM OTPE3KOM), YETBEPThIE — B KoHey Y (mepel] BTOPHIM 00BbEeIMHEHHBIM
oTpe3KoM) U T.1. [IepBblil 3Tan COPTUPOBKM OKAHYMBAETCSI, KOI'JIa BCE 3JIEMEHTHI
u3 X OyayT mepeHecensl B MaccuB Y. Ha BTOpom sTare mpuMeHsieTcsi Ta jKe Tpo-
Leaypa, ToJIbKo MaccuBbl X U Y MeHsAroTCs possiMu. U tak nanee.

3ameuanue: B 00OUX BapHaHTaxX CJICAYET YYUTHIBATh, YTO B KOHIIC KOHIIOB YIOPSIOYCHHBIC
3JIEMEHTBHI JIOJKHBI 0Ka3aThCsl B MACCUBE X.
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3agaHve 4. A3blK MACKANb. MUHTEP®EWNC
[MPOIrPAMMbI COPTPOBKW.

4.1. TNOCTAHOBKA 3AJA4YN

TpebyeTcs 1OMONHUTH IPOrpaMMy COPTHPOBKH, PEATM30BaHHYIO B 3aJJaHUU 3, HOJCHCTEMON
JIMAJIOTOBOTO B3aMMOJICHCTBHS C IMOJIb30BaTeneM (MHTepdercoM), KOTopas ¢ MOMOIIBIO JK-
PaHHBIX OKOH, MEHIO U JIPyI'HX CPEJICTB YIPOLIAeT OOIIEHUE M0Jb30BaTENsl ¢ 3TOW Mporpam-
Moii. PaboTy ¢ s3kpaHOM MojcHCTEMA JI0JKHA OCYIIECTBIISTH B TEKCTOBOM PEKUME.

O6’beI[I/IHCHHa$I CHUCTEMA JOJIZKHA IIPEAYCMATPUBATDH CIICAYIOIINEC BO3MOKHOCTH.

— Ilonp30Barenb JOJIKEH UMETh BO3MOXHOCTD BI)I6paTI) N3 HECCKOJIBKHUX NPCAbABICHHBIX
€My MCTOHAOB COPTHUPOBKHU TOT MCTOL, KOTOPBIM 3aTEM 6YI[YT yuopssaA0uuBaThbCs I10-
CJICAOBATCIIbHOCTH.

— Ilonp30Barenb TOJKEH MMETh BO3MOXKHOCTB 33[1aBaTh CBOIO JUIMHY IIOCIEAOBATEIIb-
HOCTEH, KOTOpBIE OyIyT yIOpSI0YMBATHCS BEBIOPAHHBIM METOAOM.

— B cucreme nomkHa OBITh MpeayCMOTPEHA BO3MOXKHOCTh PabOThI B JIBYX PEXHMAX —
OTJIAJIKU U cueTa. B pexume OTIaAKu MOJIb30BATENIb CaM BBOJIUT 3JIEMEHTHI (IaThl)
M0CJIeI0BATEIbHOCTH, KOTOpasi JIOJDKHA OBbITh YNOpsAJO0YEeHa, a B OTBET CUCTEMa Jie-
MOHCTPHPYET TOIIAroByI0 paboTy MPOIeypsl COPTUPOBKH ISl 3TON MOCIEI0BATENb-
HOCTH (3TO HY>KHO JJIs TI0Ka3a MPaBUJILHOCTH paboThl mporenypsl). B pexume cuera
cucTeMa JOJDKHA paboTaTh Tak *Ke, Kak M B 3aJaHUU 3: JOJDKHA c(hOpMHPOBATH He-
CKOJIBKO IOCJIeIOBATEIbHOCTEN 3a/JlaHHON JUIMHBI, OTCOPTUPOBATh UX U BBIBECTH Ha
9KpaH Ta0JMIly pe3yJIbTaToB.

— CucreMa J0DKHA TO3BOJISTH MOJIB30BATENI0 MEHATH CACTAaHHBIA MM paHee BBIOOD
(MeToa, JUIMHBI WM PEXUMA) U TOJIKHA MTOBTOPSATH CBOIO pabOTy MpH HOBOM BHIOO-

pe.

— Ilpu BBOAE MIMHBI U 3JIEMEHTOB MOCIEIOBATEIBHOCTU MOJb30BaTENb JOKEH UMETh
BO3MOXXHOCTb PEJaKTUPOBATh BBOAUMYIO HH(DOPMAILIUIO.

4.2. BO3MOXXHBIE CLIEHAPUM PABOTbI C CUCTEMOW

Hwxke ommcanbl 1Ba BO3MOXKHBIX CIICHapusi pabOThl MOJIb30BaTENs ¢ cucTeMon. JIroboit u3
HHUX MOXHO B34TH 34 OCHOBy U CO CBOUMHU N3MCHCHUSIMU peaHI/IBOBaTL B 3a/1aHUHA.

CueHapui 1.
Oman 1. Bvibop memooa.

Pabora cucTeMpl HAUMHAETCSI C OYUCTKHU OKpaHa " II0Ka3a Ha HEM CIIMCKa Ha3BaHUU pasind-
HBIX (He MeHee 4-5) MeTo10B copTHUpOBKH. [loab30BaTeb BEIOUPAET OJUH U3 HUX JIMOO Tpe-
Kpaiaet paboTy ¢ CUCTEMOM.

DTOT CHHCOK JOKEH ObITh peajn30BaH B BUJE BEPTUKAIBHOTO MEHIO — B BHJE OKHa (3a-
KpaIICHHOTO CBOMM IIBETOM IMPSMOYTOJBHUKA), B KOTOPOM JIPYT IO JPYTOM BBHITICAHBI Ha-
3BaHMs MeTOJIOB (cM. puc. 1). BHauane JOMKHO OBITH BBIAEIECHO (BHICBEUEHO OCOOBIM IIBE-
TOM) IIEPBOE M3 ITHX HA3BAHMM, a 3aT€M IPH HAKATUU TOJH30BATEIIEM KJIABHIIHU CO CTPEIIKOU
BHU3 WIHM BBEPX CHCTEMa JOJDKHA BBIICIUTH CICAYIONIee WK Mpeabiyiee (1o Kpyry) Ha-
3BaHHE, CHSB BBIICJICHUE TEKYIIETO HAa3BaHUSI.
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OaHOBpPEMEHHO C MEHIO METOJIOB Ha dKpaHe (B €ro HUYKHEH CTPOKE) JOJDKEH BHICBEUMBATHCS
TEKCT, ITOJCKAa3LIBAIOIINM ITOJb30BATEII0, YTO OH JOJKEH celyac JenaTh, KakHe KJIaBHIH
MOXET HAKUMATh M 4TO OHU 03HauaroT. [lofckaska MOxeT ObITh, HATPUMED, TAKOM:

BbIBEPUTE METOL: |,1-caBur Enter-bibop ESC-BbIXOZ,

Haxarue nonb3oBarenem kiaBuiin Enter o3Havaer, 4To oH BbIOpasl TOT METO/I, HA3BaHUE KO-
TOPOTO ceiluac BbIACICHO. (3ameuanue: MOCKOJIbKY B CHCTEME PEaTU30BaAHO JIHIIIb JIBa METO/Ia
COPTUPOBKH, TO MIPHU BHIOOpE HEpEaTM30BaHHOIO METO/a CUCTeMa JOJIKHA KaK-TO COOOIIUTh
00 9TOM, HampuMep 3BYKOBBIM CHUTHAJIOM HJIM BbIAaueil cooOmienus « MeToJ1 He peain30Ban»
U T03BOJIUTH IOJB30BATENIO BbIOpaTh MHOM MeTon. JKenarenpbHO peaan30oBaHHBIE METObI
KaK-TO MIOMETUTh, HAITPUMED 3BE3/10YKOM.)

Haxatue knaBuimm Esc 03HadaeT KOHEIl pabOThI C CHCTEMOM.

Ha sToM 3Tame cucrema He AO0JIKHa p€arupoBaTtb Ha APYIruc KIIAaBUIIIH, 4 KYpCOp AOJIKCH
OBITh HEBHUAHUMBIM.

Oman 2. Beibop pexcuma.

[Tocne Toro xak Moyib30BaTeb BbIOpa METO/A COPTUPOBKH, CUCTEMA CIIPAIMBAET €ro O pe-
XKHUME JanbHelIIen paboTbl — pexxuMe OTIAAKH WK pexkume cuera. [loap3oBarens BeIOHpa-
€T HY)KHBIA PEXUM, HO MOKET U BEPHYThCA Ha MPEIbIAYIINI Tan. B HUXKHEW CTpOKe dKpaHa
JIOJIKHA BBICBEUMBATHCSI COOTBETCTBYIOLIAS TOJCKA3Ka.

3anpoc pexuMa MOXKET ObITh PeaIM30BaH CIEAYIOMMM 00pa3oM. B cBoOO HOM YacTH IKpaHa
nosiBiisieTcst OKHO ¢ TekcToM «PEXUM: OTJIAAKA» (cm. puc. 1). Ecau mons3oBaTens Ha-
JKUMaeT KiaBuiry mpooena, Toraa ciioBo «OTJIAIIKA» 3amensiercst Ha ciioBo «CHET; npu
HOBOM HaXXaTHH 3TOM KiaBHIIN cHOBA IosaBisercsa cioBo «OTJIAJIKA» u T.4. HaxxaTue kna-
BULIM Enfer o3HadaeT BbIOOp TOrO pekrMa, Ha3BaHHE KOTOPOTO YKa3aHO ceivac B OKHE.

JlonmycTumo TaKke HakaThe KJIABUIIM Esc, 4TO 03HAYACT OTKa3 OT BbIOOpa peXkuMa M BO3BpaT
Ha IpeAbIAYIINHI 3Tan (C yIaleHuEeM OKHA peKHUMa U BOCCTAHOBJICHHEM I10/ICKa3KH, COOTBET-
CTBYIOLICH IpeapayiieMy 3Tamy). Ha uHbple KIaBHUIIM CUCTEMa B 3TO BpeMs He JIOJKHA pea-
rupoBathk. Kypcop 10mkeH ObITh HEBUAUMBIM.

Oman 3. Beibop onuHbl.

[Ipu 1r060M BBEIOpAaHHOM pEXUME CHCTEMA Jajiee CIpaIIuBaeT y IMOJIb30BaTENs, MOCIEI0BA-
TCJIBbHOCTHU KaKOﬁ JJIMHBI OH XEJ1acT yHOpSII[O‘-II/IBaTB. B pemHMe cyeTa AJIMHA MOXKET MCHATH-
ca ot 1 1o 100, a B pexxume otnaaku — ot 1 go 15.

3anpoc UIMHBI MOKHO peanu3oBaTh Tak. Ha skpane nosBisiercs okHO ¢ TekcTtoM «JIMHA
(<=15): » (mmm «<=100» B pe’xuMe cUeTa), 32 KOTOPHIM CIIEyeT «I10Jie BBOAa» — 3-4 1o3u-
IIMH, B KOTOpBIE IMOJIb30BaTeIb Oy/AeT BBOAUTH JIUHY (CHCTEMa HE JIOJDKHA pa3pelath emy
BBIXOJUTH 3a paMKu 3Toro mnoiist). Kypcop Ha 3ToM 3Tare BUIUM M MOKa3bIBA€T MO3UIIMIO, B
KOTOPYIO II0JIb30BaTeNb BBOAUT OUEPEAHON CHUMBOII (BHAauYajie 3TO NepBasi HO3UIMS 10JIs BBO-
Jla, a 3aTeM Kypcop CIBUTaeTcs BIIpaBO MO Mepe BBOJa uuciia). B HuxkHeH cTpoke skpaHa
JIOJKHA BBICBEUMBATHCS COOTBETCTBYIOLIAS MOACKAa3Ka. DKpaH B TOT MOMEHT MOKET BBITJISI-
JeTh TaK:
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METO/bl COPTUPOBKU: PEXMM: OTJIAIKA
BMHAPHbIE BCTABKU
METOQ, MY3bIPbKA (*)
MPOCTON BbIBOP
METOL WEMA (*) WHA (<=15): _
ECTECT . JMAHME

CTPOKA C MOJCKA3KOM
Puc. 1

[Ipu BBOAE umncna (10 HaXxaTUs KJIaBUIIM Enter) M0Jb30BaTelb JOHKEH UMETh BOZMOXKHOCTh
BHOCUTbh M3MEHEHMsI B HAOpaHHBIN TEKCT. PeKoMeHyeTcsl HCIOIb30BaTh CIelyIOIUe KIIaBu-
LI JUIS PEAAKTUPOBAHUS BBOJUMOTIO TEKCTA:

—,— nepeMelleHle Kypcopa Ha OJHYy MO3UIHMIO BJIEBO MJIM BIpaBo (0e3 BbIXxona
3a rpaHuULbI 110JIsI BBOJA)

Del yJaJIeHUe CUMBOJIA, Ha KOTOPBIH yKa3biBaeT Kypcop (CO CIBUTOM BJICBO Ha
OJIHY TIO3HIIHIO MPABOM YaCTH YKe HAOPAHHOTO TEKCTA)

Backspace yJajJeHrue CUMBOJIA ClIeBa OT Kypcopa (€ciii TOJIbKO Kypcop He HaXOIUTCS B
Hayaje MoJjis BBOJA) CO CABUIOM Ha OJIHY MO3UIUIO BJIEBO CaMOTro Kypcopa
U NpaBOH YacTH yKe HaOpaHHOTO TEKCTa

Ins NEPEKIIIOYCHUE C PeKMMa BCTABKU HA PEKUM 3aMEHBI MM HAao0OpoT (Ha-
YaJIbHBIN pEXXUM — BCTABKA)

(Bameuanue. B pexumMe 3aMeHbl BBEJICHHBII CUMBOJI 3aMEHSET HAa KpaHE TOT CUMBOJI, HA KO-
TOPBIN yKa3bIBaeT Kypcop, a B PeXHMe BCTaBKU 4acTh TEKCTa (OT Kypcopa M BIPaBO) CABMIa-
eTCsl Ha OJHY IO3ULHUIO BIPAaBO U B OCBOOOJMBIIYIOCS MO3HULIMIO BCTAaBIISIETCS BBEACHHBIN
cumBoll. Jlanee (B 1000M pexuMe) Kypcop IepeMelaeTcs Ha OfHY MO3ULHUI0 BIPABO, €CIIU
TOJILKO OH HE HaXOAMUTCS B KOHIIE MOJIsI BBOJIA.)

[Ipu BBOZE IUIMHBI HakaThe KiaBUILU Entfer (mpu J1I0OOM MOJOKEHUU Kypcopa) O3Hauaer,
YTO BBOJ] OKOHYEeH. CucTema J10JI’)KHA CUUTATh HaOpaHHbIE LIU(PBI U IEPEBECTH UX B COOTBET-
CTBYIOLIYIO YHCIIOBYIO BelMYuHy. Eciin uncino HabpaHO BEpHO U HE BBIXOJIUT 3a OIpE/eleH-
HBIW /1Mara3oH, TO CUCTEMA NEPEXOUT K CIEIYIOIIEMY, YETBEPTOMY, 3Tally CBOE€H paboThl, a
MHaue OHA JIOJDKHA KaKUM-TO 00pa3oM cOOOMIUTE 00 OIIMOKE U MPEeIOCTaBUTh M0JIb30BATEIIO
BO3MO>KHOCTb UCIIPaBUTh paHee HaOpaHHYIO JUIMHY .

[ToMuMO yKa3aHHBIX BBIIIE KJIABUII CUCTEMA JIOJDKHA PearupoBaTh U Ha KJIaBHIy Esc, Haxa-
THE KOTOPOW O03HA4YaeT OTKa3 OT BBOJA M BO3BpAT CHCTEMBI Ha MPEIbLAYIIUN dTan (C yaane-
HUEM OKHa JUTMHBI 1 BOCCTAHOBJIEHUEM TPEXKHEH MOACKA3KH).

Oman 4a. Paboma 6 pedxcume cuema.

Ecnu monb3oBatens BeIOpa)l pekUM cUeTa, TOT/a cucrteMa (Iociie 3ampoca JJIMHBI) cama Te-
HEpUPYET HECKOJIBKO MOCIJIE0BATEILHOCTEH 3alaHHOMN JJIMHBI (KaKHe UMEHHO — CM. 3aJlaHHe
3) ¥ copTHpYET KaXIyl W3 HUX BbIOPaHHBIM MeTOAOM. B pe3ynbrare Ha sKkpaHe I0JKHA
MOSIBUTHCS Ta0IMIIA, B KOTOPOH JUIs KaXKIOM MOCIEI0BATENIbHOCTH YKa3aHO YHCIIO CPAaBHEHUI
Y YHUCJIO IEPEMELICHHH, BBIITOJHEHHBIX BO BPEMsI €€ COPTUPOBKH, a TAK)KE YCPEJHCHHBIE 3HA-
YEeHUsI ITHX XapaKTepUCTUK. Tabiuma MOJDKHA COXPAHATHCS HAa JKpaHe 10 TeX IOp, MoKa
II0JIb30BaTENb HE HAXMET Ha KaKylo-HMOYJb KJIABUIIY, IIOCIE YEro ClIeJyeT BOCCTAHOBHUTH
COCTOSIHME 3KpaHa, COOTBETCTBYIOIIEE 3-My 3Tamy, 4TOOBI MOJIB30BaTEIb MOT 337aTh HOBYIO
JUIAHY .

Oman 46. Paboma 6 pexcume omiaoxu.
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B stom pexume cuctema (Imociie 3arpoca JJMHBI) OYHUIIAET IKpaH U BbHICBEYMBAET B €rO Jie-
BOIl 4acTH OKHO W3 1 CTPOK, TJIe 7 — 3a/IaHHas JIMHA (CM. puC. 2). DTO OKHO MpeJHa3HAYEHO
JUIsl BBOJIA T10JIb30BATENIEM AT TOW IMOCIEN0BATEIbHOCTH, KOTOPYIO OH XOYET YNOPSJIOYUTh
(MoATOMY HIMpPUHA OKHA JOJDKHA ObITH BhIOpaHa C pacyeToM Ha CaMylo «UIMHHYIO» JaTy).
Kypcop B 3T0 BpeMsi BUIUM | TIOKa3bIBaCT MECTO, KyJia OyIeT MOMEIIEH OYepeHON HaOpaH-
Hblli cumBoi. [lonmp3oBaTenb OOMKEH HWMETh BO3MOXKHOCTH PEIAKTHPOBATh HaOUpPaeMBbIil
TEKCT — TaK €, KaKk U MPH BBOJIE JJIUHBI (CM. BBIIIE).

JXenatenbHo B BepXHEH yacTu OKHA yKa3aTbh, B KAKOM MOPSAAKE TOJKHBI BBOJUTHCS 3JIEMEHTBI
JnaT (HampuMmep: J€Hb, MECSL, roJl) U Kakoil CUMBOJ (Hampumep, TOYKa) UCIIOJIb3YETCs Kak
paznenurens. [Ipu 3ToM Gopmar BBOIUMBIX JaT JOJDKEH ObITH CBOOOJIHBIM: HE HAJ0 Tpebo-
BaTh, YTOOBI KaXK/IbIi 3JIEMEHT JaThl COJIEPKaJl POBHO JIBE€ LIU(PBI, HE HA/IO 3apaHEe PACCTaB-
JSITh TOYKH.

JA.MML T

9.5.45 NPEJbIIVIMA QYEPEJHO
25.10.17 WA WA
15.7_ COPTUPOBKM COPTMPOBKU

CTPOKA C MOACKA3KOM
Puc. 2

Haxxatue xnaBumm Enfer wiid | sBISAETCS NPU3HAKOM KOHIA BBOJA TEKyIEHW Aarel. B 3TOT
MOMEHT CHCTeMa J0JKHA IPOBEPUTH, IPABUIIBHO JIM Oblila HaOpaHa JaTa, U, eclu Ja, nepeii-
TH K CJIeJyIoLIel cTpoke okHa. MHave cuctema JoKHA COOOIIMTE (3BYKOBBIM CUTHAJIOM HITH
KaKUM-TO COOOIIIEHHEM) TI0JIb30BATENI0 00 OIMOKE M OCTAaThCs B TEKYIIEH CTPOKE OKHA, YTO-
OBl T0JIH30BATENb MOT UCTIPABUTH JaTy. CMBICH KJIABUIIM T aHAJOTHYEH, HO 10 HEeW MPOUCXo-
JUT Nepexo]] K Mpeaplayliei qate (3TOT BO3BPAT HYXKEH, YTOOBI I10JIb30BATENb MOT H3MEHUTh
paHee HaOpaHHYIO J1aTy).

[IpaBuibHBIN BBOJ JaThl B HUYKHEW CTPOKE OKHA O3HAYaeT KOHEI| BBOJA BCEMl MCXOIHOU IO-
CJIEZIOBATENILHOCTH (MOXHO CAENaTh M TaK, YTOOBI MPU3HAKOM KOHIIAa BBOJIA BCEH IMOCIIEeI0Ba-
TETLHOCTH OBLIO Ha)KaTHe KaKoW-HUOYAbh 0cO00M KiIaBuIIM). B 3TOM ciyyae B mpaBoi yacTu
9KpaHa JO0JDKHBI MOSIBUTHCS JIBa HOBBIX OKHA M JIOJDKHA HAa4aTh CBOIO paboTy Impoleaypa cop-
TUPOBKH, KOTOpasi B OJJHOM M3 ATHX OKOH OyJeT MOKa3blBaTh COCTOSHUE YMHOPSA0YMBaeMON
IIOCJIEA0BATENBHOCTH MEPEN KAXKbIM OYEPENHBIM LIaroM COPTUPOBKH, a B JIPYTOM - IIOCIE
storo mara. Conep>XKMMOe 3TUX OKOH JOJIKHO OCTaBaThCsl HA SKpaHE J0 TeX IMOp, MOKA MOJIb-
30BaTeNlb HE HAKMET KaKylo-HUOyAb KJIaBHINY, MHa4Ye HENb3sl OyJeT yciaenuTh 3a padoToii
npoueaypsl. Korna nocnenoBarenbHOCTh Oy/IET MOJHOCTBIO YHOPSAOYEHA, CIeyeT yKa3aTh
Ha DKpAaHE YMCIIO BBIIOJIHEHHBIX IPU COPTUPOBKE CpaBHEHUM U nepemMeunieHuil. M ara "kap-
TUHKA" JTOJDKHA COXPAaHATHCS Ha 3KpaHe A0 TeX MOp, MOKa MOJIb30BaTelb HE HAXKMET KaKylo-
HUOY b KnaBuiy. Jlanee cienyer yopaTh ¢ 9KpaHa JBa MPaBbIX OKHA M OUYUCTHUTH JIEBOE OKHO,
YyTOOBI MOJIL30BATEb MOT HAOpaTh B JIEBOM OKHE HOBYIO ITOCIJIEIOBATEILHOCT AAT (TpU TOU
K€ JIJTUHE 7).

(Bameuanue. Tlog «1m1arom COpTUPOBKH» B METO/AaX YEIHOKA, MPOCTHIX U OMHAPHBIX BCTaBOK
MOHMMAETCS YCTAaHOBKA OYEPEIHOTrO JIEMEHTa HA HOBOE MECTO, B OBICTPOW COPTHPOBKE —
YCTaHOBKa BBIOPAHHOTO 3JIEMEHTA Ha CBOE€ OKOHYATEIbHOE MECTO, @ B OCTaJIbHBIX METOJaX —
OUYepeIHOM MPOCMOTP BCEH COPTUPYEMOI MOCIICTOBATEILHOCTH. )

Ecnu ipu BBozie nat (B mo000H MOMEHT) Ha)kaTa KiaBuia Esc, TO 3TO 03Ha4aeT OTKa3 OT 3a-
JaHUS HOBOW HWCXOAHOW IMOCJIENOBAaTEIbHOCTH W BO3BpPAT K MPEABIAYIIEMY 3Tamy padOThI
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MpOrpaMMbl (3alpocy UIMHBI); SKpaH JOJKEH ObITh NPUBEJIEH B COCTOSIHUE, COOTBETCTBYIO-
1iee npeabIAyeMy 3Tairy.

Cyenapuu 2

PaGota nporpaMMbl HaYMHAETCS C OYUCTKU IKpaHa M BHICBEUMBAHMS B €r0 BEPXHEW CTPOKE
OCHOBHOT'O MEHIO U3 5 pa3ziesioB (CM. puc. 3), OIMH U3 KOTOPBIX JOJIKEH ObITh BBIAEIIEH OCO-
0biM 11BeToM. Kypcop B 3TOT MOMEHT HeBUAMM. B HIKHEH cTpouke 3KpaHa JOJKHA MOSBUTH-
Csl CTPOKA-MOACKa3Ka MPUMEPHO TaKOTO BUJA!

BbIBEPUTE PA3JEN: «,~» - CAOBUI Enter-bibop

[Ipy HaXkaTUM KJIABUIIK CO CTPEIKOW BBIIEISAETCS COCEIHMM (TI0 KPYTY) pa3/ien MEHI0, a Mpu
Ha)KaTUH KJIABUIIN Enter BBIOUPACTCS BbIICICHHBINA pa3/iel.

[Tpu BeI6OpE pasnena METO/] Ha skpane (HM)KE€ OCHOBHOTO MEHIO) JTOJDKHO TOSIBUTHCS MEHIO
METOJIOB, a B HIDKHEH CTPOKE dKpaHa — COOTBETCTBYIOIIas mojackaska (cm. puc. 3). Kak u B
cueHapuu 1, mosip3oBarTeab BhIOMpaeT oAMH U3 MeTonoB. [locie dero skpaH oyHIaeTcs OT
MEHIO METOJIOB M MTPOUCXOUT BO3BPAT B OCHOBHOE MEHIO (C BOCCTAHOBIIEHUEM €T0 MOJCKA3-
KH).

METOA  pexvM JyiMHa  paboTa  BbIXOZ,

MeToabl COPTUPOBKM
BMHAPHLIE BCTaBKM
MeToA ny3bipbka (*)
MPOCTON BbIBOP
METOA, WEMIA (*)
ECTeCT. msHve

NoACKa3Ka A1 MeHi0 MEeTOJ0B
Puc. 3

[Tpu BBIOOpE B ocHOBHOM MeHIO pazzaena PEXKMM Ha skpaHe MOsIBISETCS OKHO pekumMa (co
CBOEH IMOJICKA3KOM), U MOJIb30BaTeIb BEIOMPAET HY)KHBIN €My peXUM (CM. 3Tal 2 B CIICHAPHUU
1), mocne uero cieayer yOparh 3TO OKHO € 3KpaHa M BEPHYTbCS B OCHOBHOE MEHIO. AHaJO-
THYHBIE JIEHCTBUS Tpou3BoasATcs npu BbiOope pasaena AJIMHA (cm. stan 3 B cuienapuu 1).
Bri6op pa3nena PABOTA o3Havaer 3amyck B paboTy MpoLeypbl COPTUPOBKHU (CM. 3Tambl 4a
u 46 B ciieHapuu 1), a Beroop pasnena BbIXO/] — 3aBepiieHue Bceit pabOThl CHCTEMBI.

3ameuanue. CrieyeT y4uThIBaTh, YTO Pa3zelibl OCHOBHOTO MEHIO MOTYT BHIOMPATHCS HE3aBH-
CUMO Jpyr OT Jpyra, MO3TOMY BO3MOKHBI HEMpHUSATHBIE cuTyauuu. Hampumep, paznen
PABOTA moxeT ObITh BBIOpaH 10 TOT0, KaK OYIyT 3a/aHbl METOJ, PeXUM WiIH JyinHa. Y B
pexuMe cyera Oblia yCTaHOBJIEHA JuIMHA 60, HO 3aTEM 3TOT PEKUM ObUI 3aMEHEH Ha PEXUM
OTNAJIKH, TJIe TaKkas JUIMHA Hexomyctuma. [loaTomy nmpu UCHOIB30BaHUH ATOTO CIICHAPUS HE-
00X0IMMO 3apaHee MPOayMaTh PEAKIIMI0 CUCTEMBI HA MOJO00HBIE CUTYAIIHH.

4.3. JINTEPATYPA

[1]. Ao6pamos B.I'., Tpudonos H.I1., Tpudonosa I'.H. Beenenne B s3pix [lackans. — M.:
Hayka, 1988.

[2]. EmnanemnukoB A.M., EmnanemnukoB B.A. IIporpammupoBanue B cpeae Turbo
Pascal 7.0 — M.: «/JIMAJIOT-MHUDN», 2000.
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4.4. METOAWYECKWE PEKOMEHOALNU

Moaynu CRT u CRT1

Jns peanu3anuu noJcucTeMbl UHTep(deiica cleayeT MCIOIb30BaTh BO3MOKHOCTH, KOTOpbIE
npeaocTaBisaoT cranaapTHeii Moaysnb CRT cucremsr mporpammupoBanus Typ6o I[lackans
7.0 u mogyns CRTI1, cnenmanbHO CO3JaHHBIA Ui AAHHOTO 3afaHus (HWXKe MpOLeaypbl U
bynkunn u3 moaysis CRT1 momeuensr 3Be31049koif). st Toro 4T0061 MOXKHO OBLIO BOCIIONB-
30BaThCsl MPOLEAYPAMHU, KOHCTAHTAMH M T.II. U3 ATUX MOAYJEH, CIeAyeT B Hadaje TeKCTa
IIPOrpaMMBbI cpa3y 3a ee 3aroJIOBKOM IIOMECTUTh CTPOKY

uses crt, crtl;

PaboTa c okHaMu 1 LBETOM

OkHOM Ha3bIBaeTCsl MPSMOYTOJIbHBIM yU4acTOK 3KpaHa. Y CTAaHOBKAa OKHA (C MOMOIIBIO MTpoLie-
nypel window) He BbI3bIBAaeT HHUKAKUX M3MEHEHUH Ha dKpaHe, HO O3HAYyaeT, YTO BCe MocJe-
JYIOIME JCHCTBHSI C DKPAHOM BEAYTCS TOJBKO B PaMKax OKHA, KaKk OyaTo Obl M HET MHOM
YacTH 3KpaHa. B yacTHOCTH, BCe KOOPAMHATHI MO3UIUI OTCUUTBIBAKOTCS OT JIEBOTO BEPXHETO
yIja OKHa; UCKIIIOUEHUE COCTABJIAET OOpalleHne K Ipoueaype window, KOOpAUHATHI AJIsl KO-
TOpOI Bcerja 3a1at0Tcs Kak abCONIOTHBIE, T.€. OTCYUTHIBAIOTCS OT BEPXHETO JICBOTO YIJia JK-
pana. B Hauane paboThl IpOrpaMMbl TEKYLIUM OKHOM SIBJISIETCSI BECh SKpaH.

Koopannats! no3unuii Ha 3kpaHe (B TEKyILleM OKHE) 3a/Jal0Tcs MapoH (x, y), rae x o3HadaeT
HOMEp KOJIOHKH 3KpaHa (0KHa), a y — HoMep cTpokH. OTcueT KOOpAUHAT BEJIETCS OT JIEBOTO
BEPXHETO yriia dKpaHa (OKHA), KOTOpblii mmeeT koopauHathl (1,1). IlpaBelii HMKHUNA yTOJ
BCET0 9KpaHa umeet koopauHatsl (80,25).

ITpu BeICBEUMBaHMU J1IOOOTO0 CUMBOJIA HA HKPAaHE MCIIOJIB3YIOTCS J1Ba IBeTa: (DOHOBBIN IIBET,
KOTOPBIM 3aKpallliBaeTCs TOT YYaCTOK dKpaHa, TJie TOKa3bIBAeTCs CUMBOJI, U NIEPEAHUN 1BET,
KOTOPBIM BBICBEYMBAETCSI caM CUMBOJ. Bce momycTtumsble 1Bera (Mx Bcero 16) Hymepyrorces
nensiMu yucaamu ot 0 go 15. Ilpu 3ToM mepenHuil BET MOXKET OBITH JOOBIM, a (DOHOBBIN
L[BET J10JKEeH umMeTh Homep ot 0 1o 7. [lns Gonee HaryissgHOro 0003HaYeHUs LIBETOB B MOAYJIE
CRT onwucansl ciieqyromye KOHCTaHThI:

black=0; {yepHbIn} darkgray=8; {TemHo-cepbin}
blue=1; {cvHmn} Tightblue=9; {cBeTno-cuHuin}
green=2; {3eneHbin} lightgreen=10;  {canaToBbii}
Cyan=3; {cnHe-3enenbin} Tightcyan=11; {ronyboit}

red=4; {KpacHbIn} Tightred=12; {cBeTno-KpacHbin}
magenta=5;  {mamHOBbIN} Tightmagenta=13; {cBeTno-ManMHOBbIM}
brown=6; {kopuyHeBbIM} yellow=14; {xenmoin}
Tightgray=7; {cepowi} white=15; {6enbin}

PexoMeHyeTcss MCIONBb30BaTh ATH HA3BaHMS BMECTO YHCIIOBBIX KOJIOB I[BETOB; HAINPUMED,
BMecTO textcolor(14) nyuiie nucats textcolor(yellow).

Jlng pabotel ¢ okHaMu U 11BeTOM B Moayisix CRT u CRTI umeroTcs ciaenyroue npoueaypbl
(tum byte o603nauaeT nensie yrcna ot 0 go 255):

textmode(3)

npolierypa npu GaKTHUESCKOM MapaMeTpe 3 YCTaHABIMBACT I[BETHON TEKCTOBBIA PEKUM
paboTel ¢ 3kpaHoM u3 80 KOJIOHOK M 25 CTPOK; ¢ OOpaIlIeHUs K 3TOW Mpoleaype HalIo
HauMHATh PaboTy MOACUCTEMbI HHTEp(delica;
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window(x1,y1,x2,y2:byte)

npoleypa 0ObsBISET MPSIMOYTOJIbHYIO YaCTh IKpaHa C JIEBbIM BEPXHUM YIJIOM B TOUKE
(X1, y1) 1 IpaBbIM HUKHUM YIJIOM B TOYKE (X2, }2) TEKYLIUM OKHOM; BCE KOOPAMHATHI
3/1eCh — a0COJIIOTHBIE, T.€. OTCUUTHIBAIOTCS OT JIEBOI'O BEPXHETO yIJla BCEr0O SKpaHa;

windcoord(var x1,y1,x2,y2:byte)

npoleaypa NpUCBauBaeT CBOMM INapameTpaM (aOCOJIOT-Hble) KOOPAMHATHI TEKYIIEro
OKHa;

textcolor(fc:byte)

nporeaypa Aenaet uBer ¢ Homepom fc (ot 0 1o 15) mBeToM CHMBOJIOB (TIEpEAHUM IIBE-
TOM) JIJIs1 BCEX MOCHEAYIOIUX B4 Ha IKPaH, OCYIIECTBISIEMbIX CTAaHAAPTHOM IMpolie-
Jlypoil BEIBOJA write;

textbackground(bc:byte)

nporeaypa aenaetr neet ¢ HomepoM be (ot 0 10 7) GOHOBBIM IIBETOM ISl BCEX ITOCIIC-
JYIOIIUX BbIJA4 Ha SKPaH, OCYIIECTBIIEMBIX MPOIEAYPOil BEIBOJA Write;

getcolors(var fc,bc:byte)

npolieypa NpucBauBaeT napameTpam fc u bc Homepa TeKyIIUX IepeHero u (POHOBOro
LIBETOB, COOTBETCTBEHHO;

clrscr

IpoLeaypa OYMIIAET TEKyIlee OKHO (3alMCBhIBACT BO BCE €r0 MO3UIMU MPOOeInsI), 3a-
KpaluBasi ero TeKyIM (pOHOBBIM LIBETOM.

PaboTa ¢ Kypcopom

Kypcop Bcerna mnokasplBaeT MO3HMLHUIO Ha 3KpaHe, B KOTOPYIO OyAeT IMOMEIEH O4YepeaHOM
CHMBOJI, BBOJUMBIN C KJIaBUATypbl CTaHIAPTHON MpOILEIypoi BBOJA read WM BBIBOJAWMBIN
CTaHJIapTHOM MPOUEYy PO BBIBOAA Write.

Jist paboThI C KypcOpOM M0JIe3HBI cieaytomue npoueaypsl u3z moayieit CRT u CRT1:
gotoxy(x,y:byte)

npolielypa nepeMeniaeT Kypcop B MO3ULHMIO (X, V) TEKYLIETO OKHA;
wherexy(var x,y:byte)

npoleaypa NpUCBauBaeT CBOUM IIapaMeTpaM KOOPAWHATHI TEKYLIEH MO3ULMU Kypcopa;
crsoff

npoueaypa JIenaeT Kypcop HeBUIUMBIM Ha DKPAHE;
crson

IpoLeaypa BOCCTaHaBIMBAET BUIUMOCTb Kypcopa;

HenocpeacTBEHHbIN AOCTYN K 3KpaHy

BriBo Ha KpaH MOXHO OCYLIECTBIISITH 0€3 0OpallleHus K CTaHJapTHOM Mpolleaype BbIBOAA
write. B 3TOM ciyuae mcrosb3yercs ToT ¢akT, 9To uHpopMaius, oToopakaemasi Ha dKpaHe,
XpaHUTCS B CIELMAILHOM MECTE ONEPATUBHOM MaMsTH, HA3bIBAEMOM BuaeonamsThio. Kax-
IO CEKYHJIy BUCOMAMITh MHOTOKPATHO ITPOCMATPUBAETCS M €€ COJIEP)KUMOE 0TOOpaxkaeTcst
Ha JKpaHe, MoATOMY Jito0as 3amuch B Hee 03HAUAET BBIBOJ HA HKpaH. UTeHue ke u3 sueeKk BH-
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JIEONaMATH MO3BOJISIET Y3HATh TEKYLIEE COJAEPKUMOE IKpaHa. (3ameuaHnue: B 3TUX OIEpaIUsIX
MOJIO’KEHUE Kypcopa He YUYUTHIBAECTCS U HE MEHSETCS. )

Kaxxnpiii a3neMeHT BUeonaMsaTu COCTOUT U3 ABYX OalTOB: OJIMH — 3TO KOJA CUMBOJIA, KOTO-
pBIi ceifuac BbICBEUMBAETCS B COOTBETCTBYIOLIEH MO3MLIMHU 3KpaHa, a Jpyroil — Tak Hasbl-
BaeMbIil IIBETOBOW aTpUOYT, YKa3bIBaOMINK (DOHOBBIA M TEPEIHUN IBETA, KOTOPHIE UCIOJb-
3YIOTCS IIPY BBICBEUMBAHUM CHUMBOJIA B 3TOM MO3MLIMHU 3KpaHa, U MPHU3HAK «MEpPLAHUI» CUM-
BoJia. bonee TouHO, IBeTOBOM aTpuOyT — 3T0 BenmmunHa fc + 16 be + 128 blink, tne fc — Ho-
Mep nepenHero 1BeTa, bc — HoMep (poHoBOrO 11BeTa, a blink paBeH 1, eciii CUMBOI TOJKEH
MeplaTh Ha SKpaHe, ¥ paBeH (0 B MpoTHBHOM cityyae. Hanmpumep, aTpubyT «Oemnbiii CHMBOJ Ha
cuHeM QoHe, 63 MepluaHusy 3anaercs Tak: white + 16 blue (umm 15+16*1).

st paboter ¢ Bupeonamsateio B Moayse CRT1 umerorcs cnenyromue nponeaypsl u GpyHK-
L1H:

putch(x,y:byte; c:.char)

Mpoleaypa 3aUChIBACT CUMBOII € B MO3UIUIO (X, ) TEKYIIEro OKHA, HE MEHSsI IIBETO-
BOM aTpHOyYT B ATOU MO3HIINH;

putattr(x,y:byte; a:byte)

IpoLeaypa MEHSIET LIBETOBOM aTpuOyT MO3UIHMH (X, ) TEKYLIEro OKHAa Ha HOBOE 3Haue-
HUE a, HE MEHss caM CUMBOJI B 3TON MO3ULIUU

getch(x,y:byte).char

3HA4YCHUEM (DYHKIIUU SBJISICTCS CUMBOJI, BHICBEUMBAEMbIN B TAHHBI MOMEHT B ITO3UIHH
(x, y) TeKyIIero okxHa

getattr(x,y:byte):byte

3HAYCHHEM (PYHKLUH SBIISETCS LIBETOBOM aTpuOyT MO3ULIMH (X, J) TEKYIIETO OKHA

BBoa ¢ knaBMaTypbl «6e3 axa»

Hcnonp3oBath B 3alaHuU AJid BBOJa AJIWH U 3JICMCHTOB (IlaT) COPTUPYEMBIX MMOCJICIOBATCIIb-
HOCTEH CTaHAAPTHYIO MACKAIEBCKYIO MPOLEAYPY read HENb3s: OHA HE YYUTHIBACT TPAHUIIBI
IoJis1 BBOJA, TPAKTYCT HAThl KaK HCIIPABUJIbHBIC YHCJIAa U T.O. HOBTOMY BBOJ AJIMHBI U AAaT (C
BO3MOKHOCTBIO PEIaKTUPOBAaHUsI BBOJUMON HH(POPMAIIHK) HEOOXOIUMO peaiu30BaTh HHAYE,
UCTIOJNIB3YS TaK HA3bIBAEMBIN BBOJ «0€3 3Xa.

Korna Ha kimaBuatype Ha)XxnuMaeTcs KiaBHUINA (BBOJUTCS CUMBOJ), TO JaHHBIM CUMBOJ aBTO-
MaTHYECKH HE BBICBEUMBAETCS HA dKpaHE — 3TO JIOMOJHUTEILHOE CHCTBUE, KOTOPOE MOXKET
OBITh BBITIOJTHEHO, & MOXET OBITh M HE BBITIOJHEHO. B CBS3M ¢ 3TUM pa3nmuyaroTcs J1Ba BUIA
BBOJIa — «C 3XOM)», KOI'JIa BBEJCHHBII CHMBOJ TYT K€ BBICBEUHMBACTCS Ha 3KpaHEe (MMEHHO
Tak paboTaeT mporeaypa read, KOTopas camMa U BBICBEYMBAET CUMBOJI), U «0€3 3Xay, KOrmua
CHUMBOJI HE BbICBeUMBaeTcsa. Bo BTOpoM citydae BONpOC O TOM, BEICBEUMBATh CUMBOJI WIIM HET,
a eclli BBICBEYMBAThH, TO B KAKOW MO3UIMH SKPaHa, JOJDKEH PEIIaThCs ITOMOIHUTENbHO. Ha-
npUMep, eclii Ha)kaTa YIpaBJsiolias KiaBuiua (tuna Enfer win «<—), TO Ha SKpaHe OOBIYHO
HUYETro HE BHICBEYHMBACTCS, & €CIIM HAXKaTa KJIABUIIIA ¢ OOBIYHBIM CUMBOJIOM, TO 3TOT CHMBOJI,
KaK IPaBHUJIO, HAJI0 BBIBOAUTH Ha 3KpaH. Takoe oTAeIeHne onepalnnuy BBOIa OT ONepaliy Bbl-
BOJIa Ha SKpaH MO3BOJIIET 3aIPOrPaMMHUPOBATh CBOW PEIaKTOpP BBOJA, KOTOPHIH «B TEMHYIO»
BBOJIUT CUMBOJI 32 CUMBOJIOM M OTIPEJEISIET, UTO AENaTh ¢ KaX/bIM U3 HUX.

st BBOa «6e3 9Xa» MOYKHO MCTIOJIb30BaTh CJICIYIONTYO Tipouenypy u3 moayss CRTI:

inkey(var c:char, var spec:boolean)

21



TpudoHos H.IM., Munbwykos B.H. MNpakTtukym Ha DBM

mpolieIypa BBOJAUT «0€3 3Xa» CUMBOJI MEPBOM U3 KIIABHII, HAXKATHIX HAa KJIaBUAType, U
MPHUCBAMBAET €ro MapaMmerpy ¢ (ecliv HUKakas KJIaBWIlA ellle He Obula Haxarta, mpole-
Jypa JKJIeT Ha)KaTus MIEPBOM K€ KJIABUIIN); TPU HAXKATUHU KJIABUIIU C OOBIYHBIM CUMBO-
JIOM TapaMeTpy spec MpHUCBaNBaeTCs 3HAYCHHE false, TPU HAXKATUH YIIPABJISIOMIECH Ka-
BUIIN — 3HAYECHUE frue

3ameuanue. KonnuecTBO CUMBOJIOB, KOTOPbIE MO>KHO BBECTH C KIIABUATYpPHI (C yUETOM
YIPAaBIISIOMUX KJIABHIN U KoMOuHarui Tuma Ctrl+Shift), cTob BETUKO, U4TO JIUIS HUX HE
xBaTaeT umeronuxesa 256 konoB. [IoaToMy Bce 3TH CUMBOJIBI pa3/ieleHbl Ha JBE TPYII-
TIbI, B OJIHY W3 KOTOPBIX BKJIFOYEHBI OOBIYHBIC CUMBOJIBI (OYKBBI, IIU(PHI, 3HAKK OTIepa-
Ui U T.1.), @ B JPYTYI0 — YNPaBJISIONINEe CUMBOJBI (MU uX KomOuHauu). [Ipu s3Tom B
KQXJI0M TpyIIIe CUMBOJIBI UMEIOT OJIHHA U T€ ke Koabl — oT 0 10 255 (Hanpumep, Ko
83 umeer u OykBa 'S', u kiaBuma Del), mOATOMY 3HaHHE TOJIBKO KOJa €Il He Ompee-
JSeT CUMBOJI. VIMEHHO M3-3a 3TOTr0 mporenypa inkey u cooOIaeT yepe3 CBOM mapamerp
Spec, CAMBOII U3 KaKOW TpyMIibl ObLT BBEJICH.

Huxe npuBeneHsl (necATUYHbIE) KOJbI HEKOTOPBIX YNPABISIOUIMX CUMBOJIOB, BBI-
JlaBaeMble MpoLeypoi inkey:

1 72 l 80 «— 75 - 7
Enter 13 Del 83 Backspace 8 Ins 82
Esc 27 Tab 9 Home 71 End 79
F1 59 F2 60 C F10 68
Pexomennyercss BBECTM B IpOrpamMMe KOHCTAHTBHI C NOAXOIAIIMMH UMEHAMU, HaIlpHU-
Mep:
const
Enter = #13;
Left = #75;
Endkey = #79;
F3 = #61;

H YK€ MU MOJIb30BATHCH.

Apyrve npoueaypbl moaynsa CTR1
B monyne CRT1 umerores Takxke cieayrolye JBe NpoLeaypbl 0e3 napaMmeTposB:
wait
OKNJAaTh HaXaTHs HA KJIABUAType JII000H KIIaBUIIN (BBeI[eHHBIfI CHUMBOJI «FJ'IOTaeTCSI»)
bell

noJgava 3ByKOBOI'O CMI'HaJla

PaboTa c nonssMm n oKHaMu

Ha ocnoBe nponeayp u gpynkiuit u3z moayneit CRT u CTRI pexoMeHaAyeTCs peain30BaTh 00-
Jee KpyImHbIE orepaiuu Ui padoTel ¢ skpaHoM. (IIpu 3ToM kenaTenbHO HCIONIb30BaTh TUII
String, OoNMCHIBAIOINM B si3bike Typ0Oo [lackanb cTpoku mepeMeHHOM JIJTMHBL. )
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Onepauun Haa nonsiMm

[Ipexe Bcero cieayeT peaqn3oBaTh B BUAC POy onepanuu Haa moiasMu. [lo «momem»
MOHUMAETCSl YacTh OJHOM CTPOKHU IKpaHa; OHO 3aJaceTCsl TpeMsl MmapameTpamu: X, y — KOOp-
JTUHATAMU HA4aJIbHOM TOYKH TIOJIsA, © — JTMHOM 1osist. [Iporieaypsl MOTYT OBITH CJIEAYIOIIH-
MHU:

putfield(x,y,n:byte; s:string)

3alucaThb B MOJIC, ONPCACTIACMOC IMMapaMCTpaMu X, ¥y U 1, BCC CUMBOJIbBI CTPOKHU S; €CIIN
JUTMHA § OOJIBILE 71, TO JIMIITHAE CUMBOJIBI CTPOKH § HE BBIBOJSTCS, €CIIM MEHBIIIE - B KO-
HeIl TOJIsl JOMUCHIBAIOTCS MPoOesbl (B YaCTHOCTH, MPH IYCTOH CTPOKE S MPOUCXOJIUT
OYMCTKA TI0JIA);

getfield(x,y,n:byte; var s:string)
CKOITUPOBATh B CTPOKY § BCE CUMBOJIBI M3 OIS, 33J[aHHOTO MapaMeTpaMu X, y U 1;
paintfield(x,y,n:byte; a:byte)

3aKpacCUTh IIOJIC 3aJaHHBIM LBETOM; TOYHEC, 3allMCaTh IIBETOBOM anI/I6YT a BO BCC IIO-
SUIUU I10JId, 3aJIAHHOT'O MMapaMETpaMiu x, y U n (He MCHSA IIPU 3TOM CUMBOJIBL HO.HSI);

readfield(x,y,n:byte; stopkeys:string; var s:string; var key:.char)

BBOJI JIIOOOT0 TEKCTa (C BO3MOXKHOCTHIO PEJAKTHPOBAHMUS) B paMKax IO, 3aaHHOTO
napamMeTpamHu X, y U 1, ¥ 3allUCh BBEJICHHOTO TEKCTa B CTPOKY §; B Mapamerpe stopkeys
nepeuncisiiores Bee ynpasisitouiue kiasumu (Enter, Esc, |, ...), HakaTne KOTOpPBIX 03-
HayaeT KOHEL| BBOJIA; Ta U3 HUX, KOTOpas OblIa AEHCTBUTEIBHO Ha)KaTa, IPHCBANBACTCSI
napamerpy key

3ameuanus omuocumenvro npoyedypel readfield:

— Ipoueaypa He AOJDKHA MPEeABAapUTEIbHO OUYMIIATH I0JI€ BBOJAA (€CIM HAJ0, TaKyro
OYMCTKY CJIEAyeT JieJaTh 10 0OpalieHus K MpoIeaype); TO HY>KHO JJIsl TOTO, YTOOBI
pu HCIIPABUIIBHO Ha6paHHOM paHeC TCKCTC IMOJIb30BATCIIb MOI' BHOCHUTDL UCIIPABJIC-
HUS B y)Ke HaOpaHHBIN TEKCT, a HE BBOJIUTH BECh TEKCT 3aHOBO;

— Ipoueaypa J0/KHA BBICBEUMBATH KYpCOp, YCTAHOBHMB €0 BHA4aJjle B JIEBYIO I103U-
LUIO II0JIs BBOZA, & 3aT€M IIepeMellas 10 Mepe BBOJA U PEIAKTUPOBAHUS TEKCTa;
KYpCOp HE JOJIKEH BBIXOJUTH 32 PAMKH I10JI1 BBOJA;

— mpoueaypa JAOHKHA pearupoBaTh HA KIABHINM pefakTupoBaHusi (<—, —, Del,
Backspace, Ins), cMbICIT KOTOPBIX OOBSICHEH B OMUCAHHUK dTana 3 creHapus 1;

— Tpoleaypa He JOJDKHA MPOBEPSITh MPAaBHILHOCTh HAOMPAeMOro TEKCTa (Harpumep,
HE JIOJDKHA «JIOBHTB» HEIM(POBBIE CUMBOJIBI MPU BBOJE YMCIIA), TAKYIO HPOBEPKY
HAJ0 JeJIaTh TOJBKO MO OKOHYAHUU PAOOTHI MPOIEAYPHI; ITO MO3BOJISICT UCIOIB30-
BaTh JaHHYIO TPOIIEIYPY IUIsl BBOJIA JIFOOOTO TEKCTa — JJIUHBI, JAThl HITH €IIE YeTo-
m0o.

Onepaunn Hag OKHaMu

Ha ocHOBe mepeuncieHHbIX onepannii Haj MOIsIMH PeKOMEHAYETCsl Peain30BaTh CICTYIOIINE
IpOIeypHI U pabOThl C OKHAMH U MEHIO (Ha3BaHWs MPOIEIyp W UX MapaMeTphbl Orpese-
JUTHh CAMUM):

— BBIJIaya B HUKHEHN CTPOKE dKpaHa (He OKHA!) CTPOKH-TIOJICKA3KH;
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BbIJlaya Ha dKpaH (HallpuMep, B €ro HUKHEH cTpouke) Tekcta « Haxmure j1ro0yto Kia-
BUILLY», O’KUJAHNWE HAXKATHUs IO0Jb30BaTeIeM JII0OOH KIIABUIIM U IMOCIEAyIolIee BOC-
CTAHOBJIEHUE COOTBETCTBYIOIIEH YaCTH IKPaHa;

MOKa3 Ha PKPaHE OCHOBHOT'O MEHIO M BBIOODP paslieiia B ’TOM MEHIO; Pe3yJIbTaT — HO-
Mep BBIOpPAHHOTO pasnena (s cueHapus 2);

[I0Ka3 Ha 3KpaHe MEHI0 METOJIOB M BBIOOp pazjienia B ’TOM MEHIO; pe3yJbTaTbl — HO-
Mep BBIOpaHHOTO MeTo/Ia U Ko KiaBuiy Beixoaa (Enter mim Esc);

MOKa3 OKHA PEeKMMa U BBIOOp peXHMa; Pe3yJIbTaThl — HOMEP BBIOPAHHOTO PEXHUMA U
koJ1 kiaBuiy Beixona (Enter unu Esc);

MOKAa3 OKHA JJUHBI U BBOJ AJUHBI (C IPOBEPKOI); pe3ybTaThl — BBEACHHAS AJIMHA U
koJ kiaBuiy Beixona (Enter unu Esc);

MOKa3 OKHa JUIs BBOJA JaT (B peXHMe OTJIAJKH), caM BBOJ JaT (C MPOBEpPKOM) U 3a-
MOJITHEHHUE MU COOTBETCTBYIOIIETO MAacCHBA; Pe3yjIbTaT JOKEH YKa3bIBaTh, 3aBEp-
LII€H JIM ITOJHOCTBIO BBOJ AT MK Oblia Ha)kaTa KiaaBuia Esc;

BbIJlaya TEKYLIETO COAEPKUMOTro YHOPSA0OYMBAEMOr0 MaccuBa (sl pexuma OTiajl-
Kn);

BbIJJa4a TAOJIHIBI C XapaKTEPUCTHKAMH (CPaBHEHUSIMH U TIEPEMEIICHUSIMH) PaOOTHI
IIPOLEAYPBl COPTUPOBKH B PEXKHMME CUETA.

3ameuanus:

— YCTAHOBKA OKHA U MOCJICAYIOIasa 3allMChb B HEI'O HE COXPAHAIOT MPEKHCE COACPIKUMOC

(CMMBOJIBI U LIBETOBbIE aTpUOYThI) 3TOM YACTH SKpaHa; MOATOMY, €CIH I03XKE HaJI0
OyZeT BOCCTaHOBHUTH 3TO COJIEPKUMOE, TO CIEAYEeT €ro MpeaBapUTeNbHO TJe-TO CO-
XpaHUTh, a 3aTEM CHOBA BOCIIPOU3BECTH HA IKPAHE;

JJIA BblAa4YM TCKCTa (HaanMep, CTpOKI/I—HOI[CKaSKI/I) BHC TCKYLICT'O OKHA CJIICAYCT 3a-
IIOMHUTL KOOPAMHATBI TCKYIICI'O OKHA, 3aTCM CACIIATh OKHOM BCCb 3KpaH W BBIBECCTHU
TCEKCT B HY’KHOM MECTC 3KpadHa, a 3aTCM I10 3alIOMHCHHBIM KOOpAWHATAM CHOBA yCTa-
HOBHUTBH TCKYILICC OKHO,

JUISI PUCOBAHHS PaMOK BOKPYT OKOH CJIEIyeT C ITOMOIIBIO MPOLEAYPHI putchar 3amm-
ChIBATH B FpaHI/I‘-IHBIe ITO3UIINMNU OKOH CHMMBOJIBI TAK Ha3LIBaCMOﬁ HCCBIIOFpa(bI/IKI/I. OHI/I
HMEIOT ClIeTyIonTue (JIeCSITHUHbBIE) KOIBI:

218: r 196: - 191: - 201:  205: = 187: 5
179: | 197: + 179: | 186: | 206: 4+ 186: |
192: L 196: - 217: - 200: L 205: = 188: 4
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3agaHne 5. A3blK MACKAJIb. PABOTA C GAUTAMMI.

5.1. TIOCTAHOBKA 3AAAYA

Bo BHemHeM TEKCTOBOM (aiiiie, CrieualbHO IMOATOTOBICHHOM Ui JAHHOTO 3aJaHus, Xpa-

HHUTCS MH(OpPMALIUS O HEKOTOPOM MHOKECTBE CTYAEHTOB 3-T0 Kypca. KonndecTBo cTyneHTOB

3apaHee He U3BECTHO, JaHHBIC O HHUX B (hailiie HUKaK He ynopsioueHbl. CBEIEHHUS 0 KaXIOM

CTyJleHTe 3amucanbl (0e3 omuboK) B OAHON CTpoKe ¢aiina u UMEIOT cleayomui hopMmar:
<pammnns> <uMs> <OTYECTBO> <MOMT> <AATa POXAEHUS> <MeCTO POXAEHUA>

<HOMep rpynmb>  <1-A OueHKa> <2-f1 OUEHKa> <3- OLEHK>
[Tpuuem B haMuiInu, UMEHHU, OTYECTBE U MECTE POXKJICHUS (Ha3BAaHUU rOPO/A) COJIEPIKUTCS HE
Oonee 12 (3armaBHBIX) OYKB, TOJN yka3biBaeTcs OykBod M wmim JK, nmata 3amaeTcst B BHIE
31.5.80 u T1.1m1., HOMep Tpynmbl — 310 nejoe ot 301 mo 329, a oueHkH (3a PK3aMEHbI) — Ie-

Jble OT 3 10 5. DIEeMEHTHI CTPOKH pa3fesieHbl OJHUM WM HECKOJBKMMHU mpobenamu. Bos-
MOYKHBIE TIPUMEPBHI:

MAPKOB POMAH METPOBMY M 1.10.81 yeA 309 4 3 3
FO/IOBKO BEPA ONEMOBHA X 2.1.82 KMEB 325 5 4 5

TpebyeTcsa cpean Bcex 3THX CTYJCHTOB CHaudaida OTOOpaTh CTYJEHTOB TEX I'PYII, KOTOpBIE
YIOBJIETBOPSIIOT CBOMCTBY A, a 3aT€M U3 UX YHCJla 0TOOpaTh CTYJIEHTOB, yI0BIETBOPSIOLINX
CBOICTBY B, M HameuyaTaThb COOTBETCTBYIOLIME JaHHBIE O HUX. /{151 KOHTPOIS ClaenyeT Takxke
HaleyaraTh HEKOTOPbIE POMEKYTOUHBIE CBEJICHUS (CM. BApUAHT 3aJJaHUs).

5.2. BAPUAHTbI 3AAAHUA

CeonctBo A (MCKOMble rpynnbl):
1) B rpymnme roHo1el 60mbIie, 4eM JeBYIIEK.

2) B rpynne 6obliie MOJI0OBUHBI CTYJIEHTOB, KOTOPbIM Ha 1 CEHTAOps TEKyLIero roja
6bu10 Oostee 19 ner.

3) Cpennuit BO3pacT CTYIEHTOB TpyIribl (Ha 1 CEHTAOpS TEKyIIEro roja) MEHbIIE
19.5 ner.

4) B rpynme Oosiee TpeTu CTyAEHTOB U3 ropoaoB Brnaaumup, Banoso, Kanyra, Mo-
ckBa, Ps3anb, CMoneHck, TBeps.

5) Cpenusis ycrneBaeMocTh B rpymie Boiie 4.0.

6) B rpymme ectb XOTs ObI JBa «XOPOILIUCTa» (T.€. HE UMEIOIINX TPOEK, HO U HE OT-
JTUYHUKOB).

B kauecTBe npoMexyTOUHOM MHPOPMALIMU HareyaTaTh 10 KaXa0# (HemycToil) rpymmne Kypca
oO11ee YuciIo CTYJEHTOB, a TakXkKe: B 1-M BapUaHTe — YUCIIO IOHOLIEH, BO 2-M BapHaHTE —
YHCII0 CTYJEHTOB cTapiie 19 net, B 3-M — cpeaHuil Bo3pact (B rojjax) CTyJA€HTOB IPYIIIbI, B
4-M — 4YHCIIO CTYJIEHTOB U3 YKa3aHHBIX FOPOJIOB, B 5-M — CPEJIHIOI0 yCIIEBAEMOCTh B IPYII-
ne, B 6-M — 4HCI0 «XopowmrcToBy». Kpome Toro, Haneyarate HoMepa OTOOpPAaHHBIX TPy U
o0l111ee YMCII0 CTYIEHTOB BO BCEX ITHX TpyIIax.

CBOWCTBO B (MCKOMbIE CTyAEHTbI U3 OTOBPaHHbIX rpynmn):
1) CryaenTsl, MOAATIBHBIE 110 CIEIyIOIEMY HAOOpy MapaMeTpoB:
GamMuna, UMA, oA, POXAEHWS.
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2) CryneHTsl, MOJAIBHBIC 110 CJIEIYIONEMY HaOOpy MmapaMeTpoB:
WMa, non, BO3pacT (B MOMHbIX MecAuax).
3) CryneHTsl, MOJANbHbIE TIO0 CIEAYyIOIeMy HaObOpy mapaMeTpoB:
OTYECTBO, OPOA, MECAL, POXAEHVS.
4) CrynaeHTsl, MOIaTbHBIC TIO CIEAYIONIEMY HA0OpY MapaMeTpoB:
ropof, 1-2 oueHka, 2-A OlUeHKa, 3-f OLeHKa.
5) CryaeHTsl, CpeIHHE 10 CIEAYIONIEMY Ha0Opy MapaMeTpoB:
1-9 oueHKa, 2-f1 OLEeHKa, 3-2 OueHKa.
6) CryneHThl, CpeAHHE MO0 CISAYIOIMEeMY Ha0opy apaMeTpOB:
cpeaHsas ycneBaemocTb (C TouHocTbio A0 0.1), Bo3pacT (B MOHbIX MecsALax) .

B xadecTBe nmpoMexxyTOYHOH MH(pOpMALMK HalleyaTaTh BCE MOJAIbHbIC 3HAUECHUS WM CPEel-
Hee apu(pMeTHYECKOe 3HAUYCHUE KaX 100 U3 yKa3aHHbIX B BapUAHTE [1apaMeTpPOB.

Kak ocHoBHOH pe3ynbTaT paboThl nporpammsbl Harevarath (ynopsaouus no ®HO) cuenyro-
LIM€e CBEIEHUS O HAalJICHHBIX CTyJEHTax: (paMmius, UMs, OTYECTBO, HOMEp I'PYMIIbl U 3HAUe-
HUE KaKI0r0 U3 YKa3aHHBIX I1apaMeTpOB.

5.3. OlPEAEJIEHNA

1.

[TycTh uMeeTCsi MHOXKECTBO OOBEKTOB, KKl U3 KOTOPBIX XapaKTEpU3yeTcsi HEKOTO-
phIM mapaMeTpoM (MpU3HAKOM). «MoJaabHBIM» HA3bIBACTCS TO 3HAUYCHHUE MapaMerpa,
KOTOPOE MPUCYIIE HAUOOIbIIEMY YUCTY 0ObEKTOB MHOXKECTBA (TAaKUX 3HAYCHHUN MOMXKET
OBITh HECKOJIbKO). OOBEKT C TAKUM 3HAYCHHEM ITapaMeTpa HA3bIBACTCS «MOJAIBHBIM I10
3TOMYy HapameTpy». Hampumep, eciau cpeam CTyIEHTOB HauOojee 4acTO U B PaBHOM
KOJINYECTBE BCTpeuaroTcsa nmeHa Enena u Haranbs, To Bce Enensl u Haranbu siBisitorest
MOJAJIBHBIMU T10 apPAMETPY «UMSD».

OOBeKT Ha3bIBAETCS «MOJAIBHBIM 110 HA0Opy MapamMeTpPOB», €CIM YUCIIO €r0 MOAAIb-
HBIX [TAPaMEeTPOB M3 3TOro Habopa MaKCHMAJIbHO Cpellu BceX JIpyrux oowvexToB. Ecium,
HalpuMep, MOJAIbHBIMU 3HAYEHUSIMHU nNapaMerpa «pamunus» spisitorcss VBaHOB U
Ilerpos, mapamerpa «ums» — Cepreid, Annpeit u EBrenmii, a mapamerpa «ropom» —
Mocksa, To B MHOkecTBe cTyJeHTOB {IletpoB Anapeii u3 Tyinbl, UBanoB Oner u3 Mo-
ckBbl, CunopoB Cepreit u3 Kypcka} MojganbHbIMu 10 HaOopy napaMmeTpoB {damuius,
uMs, Topo} OyIOyT JBa NEPBBIX CTYAEHTA, T.K. Y HUX U3 TpeX MPU3HAKOB Habopa /Ba
SBJISIFOTCSI MOJIQIbHBIMM, @ Y TPETHEr0 CTYAECHTA TaKOM MPU3HAK TOJIBKO OJUH.

[lycTh KaxIplii 00BEKT MHOKECTBA XapAaKTEPU3yETCS HEKOTOPHIM YHCIOBBIM MapaMeT-
poM u mycTh !|P — cpeaHee apu(pMeTHUYecKoe 3Hau€HUE 3TOro MapaMmerpa Ha JaHHOM
MHOecTBe. «CpelHUM» Ha3bIBaeTCs TO 3HaUeHHE P 3TOro napaMmerpa, KoTopoe Haubo-
nee O6mu3ko K yuciy !P, T.e. mpu koTopoMm BennuuHa abs(P — !P) MuUHHMAabHa (TaKUX
3HaUCHUN MOXeET OBbITh JBa). OOBEKT ¢ TAaKMM 3HAYCHUEM HA3BIBACTCS «CPEAHHM II0
3TOMY napameTpy». Hampumep, eciau cpeasss oleHka (10 KakoMy-TO 3K3aMEHY) paBHa
3.5, TO Bce CTyAEHTHI, MOJIYUYUBIIME OLEHKU 3 U 4, OyayT CpeAHMMHM IO 3TOMY Iapa-
METpy.

OOBEKT Ha3bIBACTCS «CPEIHUM IO HA0OPY MapaMeTpOB», €CIIH KOJUYECTBO €ro Cpel-
HUX TIApaMEeTPOB U3 ITOT0 HAOOpPa MAKCUMAIILHO CPEIH BCEX IPYTUX OOBEKTOB.
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5.4.
1.

TPEBOBAHUA K NMPOIrPAMME

WNudopmanus 000 BcexX CTyAEHTaX, BBEJIEHHAs W3 BHEIIHEro (aiina, 10JKHA ObITH
IPEJCTaBICHA B BUJE CIIMCKA. 3BEHO CIIMCKA JOJKHO COJIEP’KaTh CBEACHHS 00 OJHOM
CTYJIEHTE U MPEICTaBIIATh OO0 3aIUCh CO CEIYIOIUMH MOIAMU: (HaMUIIUs, UMsl, OT-
4eCTBO (BCe — CTPOKHU U3 12 nutep), 1o (mepeuncaumMblii TUIT), 1aTa (3aluch U3 TPEX
noneit), ropoA (ctpoka u3 12 nutep), HOMep rpymIbl (1IeJ0€), OLEHKH (MacCuB U3 Tpex
nenbix uncen). Bes manpHeimas padota mporpaMMbl J0KHA BECTUCH TOJIBKO C 3TUM
CIIMCKOM.

B nporpamme 10KHBI OBITH OMMCAHBI IPOIIEypa YTeHHS U3 (aiiyia CIIOB U 3aITUCH UX B
12-muTepHble cTpokH (C mpobdenaMu CrpaBa) U MPOIEaypa YTCHHSI 1ETbIX Yucel (CTaH-
JapTHas IpoLeaypa BBOJA HE MOJAOUIET U3-3a TOUEK B J1aTax).

Jlnst TeCTUpOBaHMS POTPAMMBbI TTOATOTOBUTH CBOM HEOOJIBITION BHEIITHUM (aii.

JINTEPATYPA

A6pamos B.I'., Tpudonos H.II., Tpudonosa I".'H. Beenenne B s3bix Ilackanb. — M.:
Hayxa, 1988.

EnanemnukoB A.M., EmnanemnukoB B.A. IlporpammupoBanue B cpene Turbo
Pascal 7.0 — M.: «/IMAJIOT'-MHUDN», 2000.

METOANYECKUE YKA3AHNA

Llenecoobpa3Ho u30paTh CIeyIOMUH IJIaH PeIICHHS 3a/JauH:
Urenue nabopmanuu u3 aiijia 1 TOCTPOSHUE CITUCKA.

[TpocMoTp crmcka W OMpeneleHre HY>KHBIX CBEICHUN MO KaXIoW rpynme (3aBecTu
MacCHB IO YHCIy TpyIin). Beibop rpymm, yIoBIETBOPSIONIMX CBONCTBY A. [Ipomexy-
TouHas nevathb. (ILyHKTBI @ ¥ 6 MOKHO BBITIOJHATH OJTHOBPEMEHHO ).

[IpocMoTp crniMcKa M yJaJieHue U3 Hero CBeICHUMN O CTyIeHTaX U3 IPYruX IpyIl.

IIpocMOTp cHHMCKa OCTAaBIIMXCA CTYACHTOB U OIPEIECIICHUE YUCIA «BCTPEYaACMOCTH
Ka)KJ0ro 3HaYeHUs M0 KaXJI0My NapaMmeTpy U3 3aJlaHHoro Habopa. OnpesneneHue Hau-
OoJiee 4aCTO BCTPEUAIOIIUXCS, T.€. MOJAJBHBIX, 3HAYEHUH 0 KaXJIOMy U3 3THUX Napa-
MeTpoB. (s cpeAHrX 3HAUEHHI — MOJICUET CPEAHETO apu(PMETHIECKOTO 10 KaXKIOMY
napaMmerpy, a 3aTeéM — IIPU HOBOM IIPOCMOTPE CIIUCKA — ONPEAEIEHUE MUHUMAJIBHOTO
oTkJIoHeHUs.) [IpoMexyTouHas nevars.

HoBblil MPOCMOTp CHKMCKA W MOJACYET JJIsl KKIOrO CTYACHTAa YHCIa MOJAIBHBIX HIIH
Cpe/IHUX TIapaMETPOB U3 3aIaHHOTO HAabopa, ONPE/ICICHUE MAKCHMYyMa 3TUX YHCEI.

HpOCMOTp CIIMCKa 1 BBI60p CTYACHTOB C HauOOIBIINM YUCIOM MOJAJIbHBIX WJIN CPCI-
HUX MMapaMETPOB. IleuaTh OKOHYATEIIHFHOT'O pe3yiibTara.

OcobenHoctu paboTsl ¢ (paitnamu B s13pike TypOo [lackanb.

— B aTOM s13bIKe HET MOHATHUS OydepHOi mepeMeHHOH (aiiyia 1 HeT mporeayp get U
put. [Toaromy aiist ureHUs U3 GaiyIoB CIEAYET MOJIb30BAThCS MPOLECAYPaMu read 1
readln, a nis 3anucu — write u writeln.

— B s3bIke HeT BHyTpeHHUX (ailoB, Bce ¢ailibel — BHemHue. [loaroMy nepeumc-
JSITh BHEIIHWE (hailyibl B 3ar0J0OBKE MPOrpaMMBI HE HA/IO0, U 3arOJOBOK BBITJISIHUT
TaK:

program <umsi Mporpamvb>;
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— Tlockonpky HazBanus (ainoB Ha mucke (tuma C:\COURSE3.TXT) He SBISIOTCS
uACHTU(PUKATOPAMHU B cMBbIcie si3bika [lackanb, TO UX HeNlb3s MCIOJIb30BaTh B Ka-
gyecTBe UMeH ((aiinoBeix) nepeMeHHbIX. B cBsizu ¢ atum B Typ6o Ilackane Ha3Ba-
HHIO JJMCKOBOTrO (hailyia CTaBAT B COOTBETCTBHE HEKOTOPOE MMs (Harpumep, f), 3a-
KOHHOE C TOYKH 3pEHHs SI3bIKa, U JIajiee B MPOrPaMME IOJIB3YIOTCS TOJBKO ATHM
MMEHEM: UMEHHO €ro ONMMCHIBAIOT KaK UM (ailyia, IMEHHO €ro yKa3bIBaloT B IPO-
ueaypax u QyHKUuUsX reset, rewrite, read, write, eof, eoln n 1.1m1. COOTBETCTBHE KE
MEXJy 3TUM MMEHEM M Ha3BaHUEM JIMCKOBOIO (hailyla yCTaHABJIMBACTCS CIENyIo-
LIEH MPOLETYyPOA:
assign(t, 'C:\COURSE3.TXT")

(BTOpOH MmapaMeTp 3/1eCh - CTPOKaA), MpUUeM OOpalleHHe K ITOU MPOIEAYpPe TOJDK-
HO OBITH BBITIOJIHEHO JI0 JTIOOBIX APYTHX ONepanuil Haj (aiiom.

— Tlo 3aBepiieHnro paboTh ¢ (HaIOM €ro HAZ0 «3aKPBIThY:
close(t)
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3apaHune 6. SA3blK ACCEMBJIEPA.OBPABOTKA

6.1.

JINTEPHbBIX OAHHbIX.

MOCTAHOBKA 3AAYN.

Jlan HemycTol TeKcT (IOCIeq0BaTeIbHOCTh JUTEp), coaepxaiuid He 6onee 100 smemMeHTOB, ¢
TOYKOM B Ka4eCTBE MPU3HAKA KOHIIA TEKCTA.

Tpebyercs:

— BBECTHU C KJIaBUATyphbl JaHHBIN TEKCT U 3alHUCaTh €ro B namsTb DBM;

— OIpPCACIINTD, O6J'I8.I[aeT JIN 3TOT TCKCT 3aJaHHBIM CBOWMCTBOM (CBOﬁCTBO OIpCACIACTCA

BapHaHTOM 3aJ[aHMs);

— Hp606paSOBaTB TCEKCT IO IpaBUITy 1, €CJIn OH o6naz[aeT 3aJaHHbIM CBOﬁCTBOM, Hu 1o

npaBwiy 2 B MPOTUBHOM ciy4ae (TpaBujia MPeoOpa3oBaHUS OMPEACISIOTCS BapUaH-
TOM 3aJIaHus);

— BBIBCCTHU HA 3KpaH AUCIIICA: HCXOI{HBIﬁ TCKCT, HOMCP NPHUMCHCHHOI'O ITpaBuJia, IIpcC-

6.2.

00pa30BaHHbIIN TEKCT.

BAPUAHTbI 3AAAHUSA

A. CBOWCTBO MCXOAHOMO TEKCTa:

1)

2)
3)
4)
5)
6)

TexkcT okaHUMBAETCS 3arJIaBHOM JTAaTUHCKOM OYKBOM, KOTOpasi 00JbIlIe HE BCTpeyaeTcs B
TEKCTE.

Texct HaunHaeTcs HUPPOH U OKaHYMBAeTCs IU(PPOIA, TPUUEM 3TU LUQPPBI PA3TUUHBI.
TexcT HauMHAeTCS TATUHCKOW OYKBOM M OKAaHYMBAETCS JTATHHCKON OYKBOA.

TekcT coiepUT HE MEHee TPeX JIATUHCKUX OYKB.

TekeT comep T paBHOE KOJIMYECTBO 3arJIaBHBIX U CTPOYHBIX JTATUHCKHUX OYKB.

TekcT He COAEPIKUT MHBIX JINTEP, KpoMe LU(p U JIATUHCKUX OYKB.

b. MpaBuno 1 npeobpa3oBaHns TeKkCTa:

1)
2)

3)

4)

5)
6)

3aMEHUTh KaX/yl0 3arJIaBHYIO JIATUHCKYIO OYKBY Ha CIEIYIOLIYIO MO ajndaBUTy OYKBY
(OykBy Z 3aMeHsITh Ha OYKBY A).

3aMEHUTh KaXyI0 HEHYJIEBYIO LU(PY HA COOTBETCTBYIOIIYIO € 110 NOPSIAIKOBOMY HO-
Mepy CTpouHyto OykBY jatuHckoro andasura (1 - a,2 - b u t.1.).

3aMEHNTH KaKAYIO 3aIrJIaBHYIO JATHHCKYIO OyKBY Ha nuQpy, YMCIOBOE 3HAUCHHE KOTO-
poii pasao Bennunae N mod 10, rne N — nopsiakoBbiii HoMmep OykBbI B andasure (ot 1
10 26).

3aMEHUTh KaXIYI0 CTPOUYHYIO JATHHCKYIO OYKBY Ha COOTBETCTBYIOIIYIO 3ariiaBHYIO
OyKBY.

3aMeHUTD BCe 3arjaBHbIC JATUHCKKAE OYKBBI HA COOTBETCTBYIOLINE CTPOUHBIE OYKBBI.

3aMeHHUTh KaXIyl0 3arjIaBHYIO JIATHHCKYIO OYyKBY Ha 3arjiaBHyIO OyKBY, CHMMETpPHY-
HYy!0 eif B andasure (A - Z,B - Y, ...).
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B. MpaBuno 2 npeobpazoBaHus TeKCTa:

1)

2)
3)
4)
S)
6)

6.4.

[1].

[lepenectu B Hauaao TEKCTa BCE BXOJALIME B HETO LU(PHI C COXpaHEHUEM MOpPsAKa UX
CJIeIOBAHMUSL.

[lepeBepHYTh TEKCT, HE UCMONb3YSl TONOTHUTEIbHYIO MaMSITh.

Y IBOUTH KXKIYIO JTUTEPY TEKCTA.

VY nanuTh U3 TEKCTa BCE MOBTOPHBIE BXOXKICHUS €0 MEPBOIl IUTEPHI.

OcTaBUTH B TEKCTE TOJIBKO T€ JIUTEPHI, KOTOPHIE BXOSAT B HETO POBHO OJIUH Pa3.

B xaxmoii rpymme cieayronmx moapsa OAMHAKOBBIX JIUTEP OCTaBUTh TOJBKO OIHY W3
HUX.

TPEBOBAHUA K NMPOIrPAMME

BBIBOII HUCXOJHOI'0 TEKCTa AOJIXKCH 6BITI:| BBIITIOJIHCH Cpa3y IHOCJC €ro 3aluCu B IId-
MSITh — JI0 €0 aHaJIN3a U MPeoOpa30BAHMS.

BBIBOII Hp€06pa3OBaHHOFO TEKCTAa AOJIKCH 6LITL BBITIOJIHEH TOJIBKO ITIOCJIE €I'0 OKOHYa-
TEIHLHOTO (HOPMHUPOBAHHS.

ANropuTMBI Ipeodpa3zoBaHusl TEKCTa MO NpaBuiaM | U 2 TO0MKHBI ObITH 0(OPMIIEHBI B
BHUJIE TIPOLIEITYP.

B nporpamme ucnonb3oBaTh onepauuu BBoAa-BeiBoga INCH, OUTCH, OUTSTR u
onepanuio ocranoBa FINISH, onucanusie B [1].

JINTEPATYPA

[unsmukos B.H. IIporpammupoBanue Ha s3bike accemOiepa IBM PC. — M.: Jlnainor-
MUDU, 1999.
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3apaHune 7. A3blK ACCEMBJIEPA. ANHAMUYECKUE
CTPYKTYPbl JAHHbIX.

7.1. TIOCTAHOBKA 3AJA4YN

Hana nocnepoBarenbHOCTh OT 1 10 20 €1OB, KaXKq0€ M3 KOTOPBIX CONEPKHUT OT 1 10 8 3a-
IJIABHBIX JIATUHCKUX OYKB; COCEIHHUE CJIOBA Pa3CJICHbI 3aIATOM, 3a MOCIEAHIUM CIIOBOM Clie-
JyeT TOUKa.

TpeOyercst BBECTH 3Ty MOCIIEIOBATSIILHOCTh M MPeoOpa3oBaTh €€ BO BHYTPCHHEE MPEICTaB-
JieHHe, a 3aTeM HareyaTaTh 1Mo ajagaBUTy OIMpEeICHHbIE CIOBa C JOMOJHUTEIHHONU HHDOP-
MalMed 0 KaKIOM U3 HUX.

7.2. BAPWUAHTbI 3AAAHUA

A. BHyTpeHHee npeacTaBneHmMe nocneaoBaTeNbHOCTU C0B:
7) Cnucok cioB, yIOpsiJIOUYCHHBIX 10 ai(aBUTY.

8) MaccuB CIUCKOB: CHHMCOK U3 OJHOOYKBEHHBIX CJIOB, CHHCOK M3 JABYXOYKBEHHBIX
CJIOB | T.J. (B KQXJIOM M3 HUX CJIOBA YIOPSIOYCHBI IO a(aBUTY).

9) [IBouuHOE nepeBO MOUCKA (B HEM ClIeBa OT KaX/10il BEPIIMHBI-CIIOBA JOJDKHBI Ha-
XOANUTBCA TOJBKO TE€ CJIOBA, YTO TPEIIIECTBYIOT 3TOMY CJIOBY IO an(aBHTy, a
CIpaBa - CIEIYIOLINE 32 HUM I10 al(aBuTy).

b. Kakne cnoBa 1 B KakoM nopsaake neyartathb:
10) Bce cnoBa (¢ me4aTbio BceX MOBTOPHBIX BXOXKICHHI).
11) Bce paznuunsie cioBa (6€3 TOBTOPEHUN).
12) Bee citoBa, BXOJSIIUE B MTOCIEAOBATEILHOCTD TOJILKO OMH Pa3.

13) Bce cnoBa (¢ MOBTOpPEHUSAMHU), BXOASIINE B MOCJIEI0BATEIILHOCTh 00Jiee OJHOTO
pasa.

14) Bce paznuuHble ciioBa, BXOASIIUE B IIOCIEI0BATEIILHOCT 00JIee OJTHOTO pa3a.

15) Cnauana Bce c0Ba, BXOASIIME B MOCIEI0BATEILHOCT OJJUH Pa3, 3aTEM BCE CJIOBA
(C MOBTOpEHUSIMHU ), BXOIAIIIME J[BA pa3a, u T.1I.

16) CHauaja Bce CJIOBA, BXOJAAIHE B IMOCJICAOBATCIIBHOCTh OJUH pa3, 3aTEM BCC pa3-
JIMYHBIC CJIOBA, BXOAAIIMUC ABA pasa, IOTOM BCC Pa3JIMYHBIC CJIOBA, BXOJAIINUC TpU
pa3a, u T.A.

17) Crauana Bce 0HOOYKBEHHbIE CJIOBA (C IMOBTOPEHUSIMH), 3aTEM BCE JBYXOYKBEH-
HBIE CJIOBA U T.I.

18) CHauana Bce pa3inuyHble 0JIHOOYKBEHHBIE CJIOBA, 3aTE€M BCE pa3IMuYHbIE JBYXOYK-
BEHHBIE CJIOBA U T.JI.

3ameuanue: B K&KXIOHW TPyIIIE CIOBA MeYaTaTh MO ai(haBUTy.

B. JononHutenbHas nHdopMaums o CloBe:
1) Her nononuutenbHON HHDOPMAITIH.

2) IlopsiakoBBIi HOMEp CJIOBA B MOCJIEAOBATEIILHOCTH.
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7.3.
1.

3) Ywucno BXOXKIEHUM CJIOBA B MOCIEI0BATEIBHOCTD.

TPEBOBAHUSA K MPOI'PAMME

Jlns pasmeleHus 3BE€HbEB CIUCKOB (BEPIIMH JEpEBa) BBLACIUTH B MaMATH 00JIaCTh
MOJXOAIIeT0 pasmepa — «kyuy» (cm. [1]). Onucars npouenypy (aHajdOrHUHYIO MPO-
uenype New s3pika [lackane), KoTopas mpu KaxaoM oOpalieHUH K HEW BBIICISAET U3
Ky4H CBOOOJIHBIE STYEHKH MOJ] HOBOE 3BEHO (BEPIIHHY).

Onucarh B IporpamMme CJeayIoLue NpoueIypol:

— YTEHHE OYEPEHOTO CIIOBA, JOTIOJHEHUE ero crpasa npobdenamu (10 8 cuMBO-
JIOB) | 3aITUCh €T0 B (PUKCUPOBAHHOE MECTO MaMSITH;

— BCTaBKa HOBOT'O CJIOBA B YIOPSA0YEHHBIN CIIMCOK (B AEPEBO);
— IPOCMOTp CIIHUCKA (JepeBa) U MeUaTh HYKHBIX CJIOB.
[Tporpamma noskHa OBITH MPOTECTUPOBAHA HA PA3JIMYHBIX UCXOJHBIX TAaHHBIX.

B mporpamme wucnonws3oBath omnepauuu BBoAa-BeiBona INCH, OUTCH, OUTSTR,
OUTWORD w onepanuto ocranoBa FINISH, onucannsie B [1].

JINTEPATYPA

[unsmukos B.H. IIporpammupoBanue Ha sa3bike accemOiaepa IBM PC. — M.: [luasnor-
MUDU, 1999.

METOANYECKUE YKA3SAHNA

I/ICXOI[HYIO IIOCJICA0OBATCIIbHOCTh CJIOB CHaydaja LHCIMKOM BBCCTH B IIaMATH U JIMIIb 3a-
TEM BBIACIIATH U3 HEC CJI0BA.

CTpyKTYypy 3BEHBEB CIHCKOB (BEpPILWH JEPEBA) OMPEIEIUTh C YYETOM OCOOCHHOCTEH
pelaemMoit 3a1auu.

I[J'IH YHOPOUICHUA onepaunﬁ Haa CIIMCKaMH CIICAYCT UCIIOJIB30BATh CIIMCKH C 3arjIaBHbI-
MU 3BCHBAMMU.
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