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A. B. IIBeTkoBa
Nudopmaruka u
UH(poOpMaALIUOHHDbIE
TEeXHOJIOT U

1. Uadopmaruxka. Undopmanus

[NpencraBnenue u o6padotka / magopmanyu. CrucTemMbl cunc-
JIeHUsI

Nudopmaruka 3aHumaeTcst (popMaJIM30BaHHBIM IIPEACTaBIIe-
HHEM OOBEKTOB U CTPYKTYP MX B3aUMOCBS3€l B PA3IUYHBIX 00-
JIACTAX HAayKW, TEXHUKH, IPOU3BOACTBA. [ MonenmpoBaHus
OOBEKTOB U SIBJICHUI HCIOJIB3YIOTCS pa3iuyiHble (hOpMabHbIe
CpelcTBa, HalpuMep JIOrMYeckue (popMysibl, CTPYKTYphl JaH-
HBIX, SI3BIKM IPOrPAMMHUPOBAHUS U JIP.

B undopmaruke Takoe pyHAaMEHTAIBHOE OHATHE, KaK UH-
(popmanuisi UMeeT pa3nUyHbIe 3HAUYEHUS:

1) dbopmanbHOE mpeacTaBieHre BHEHUX (opM nHpOpMa-
M,

2) abcTpakTHOE 3HaUeHHE WH(pOPMAINH, ee BHYTPEHHEe CO-
JepKaHue, CEMaHTHKA,;

3) oTHOLIeHNEe UH(POPMALIMK K peaIbHOMY MUpY.



Ho, kak nipaBuJIo, o nHpopmarmei IOHUMAaKT ee a0CTPaKT-
HOE 3HaYeHUe — CEMAHTHUKY. EciM MbI XOTM OOMEHHMBATHCS WH-
(opmarmeii, HaM HEOOXOIMMBI COTJIACOBAHHBIE TTPEICTABIICHHS,
9TOOBI HE HapyIIaaach MPAaBUILHOCTh UHTEpHpeTanyu. st 31o-
r'0 MHTEPHPETALIUIO TPeCTaBIeHUsI UH(POPMAIIK OTOXIECTBIISI-
I0T C HEKOTOPBIMM MaTeMaTHu4eCKMMU CTPYKTypaMu. B aTom city-
yae 00paboTka HH(POPMAIIMK MOKET ObITh BBITOJTHEHA CTPOTUMHU
MaTeMaTUYeCKUMU METOIaMHU.

OaHO M3 MaTeMaTUYEeCKUX OIMUCaHWUN HMHGpOpMAlUA — 3TO
MIPENICTABJIEHUE €€ B BUAE (DYHKIIUU

y = f(x,t)

rae t — Bpems,

X — TOUKA HEKOTOPOT'O NOJIs1, B KOTOPOM U3MeEpSIETCs 3HAaUEHUE
y. B 3aBucumocTH OT napaMeTpoB (PyHKINHY X U t THPOPMALUIO
MOHO KJIACCU(PUIIMPOBATb.

Eciu nmapamerpsl — CKaJisipHbIE BEJIMYMHBI, TPUHUMAIOLLME
HETIPEpPBIBHBIA psifl 3HAYEHUH, TO MOJTy4YeHHAs] TaKUM 00pa3oM
MH(pOpMaLIMs Ha3bIBAETCS HENPEPBIBHOM (MM aHAJIOrOoBOM). Ec-
JI1 K€ TTapaMeTpaM MpUJaTh HEKOTOPbIN 1Iar U3MEHEHUH, TO UH-
(popmarms Ha3biBaeTcsl AUCKpeTHOM. [lUcKpeTHas uHgopmarus
CUMTAETCS] YHUBEPCATIbHOM.

JuckpetHy0 nHPOPMAIIIO OOBIYHO OTOXAECTBIISIOT C IU(-
poBol MH(OpPMaLMen, KOTOpas SBJISETCA YaCTHBIM CIIy4aeM
CUMBOJIbHOW MH(popMaiuu ajigaBUTHOrO MpeacTaBieHus. Al-
(baBUT — KOHEUHBII HAOOP CUMBOJIOB JIIOOOW TpUPObl. OUueHb
YacToO B MH(POPMATHKE BOZHUKAET CUTYaLs1, KOT1a CUMBOJIBI Of1-



HOro ajdaBuTa HAJO TMPEACTABUTh CUMBOJIAMM JIPYroro, T. €.
MIPOBECTU OMepaIvio KOAUPOBAHMUS.

Kak mokazana npakTtuka, Haubojee MpPOCThIM ayihaBUTOM,
MO3BOJISIIOIIMM KOIMPOBATh JIpyrue angaBUThl, SIBJSIETCS JIBO-
WYHBIN, COCTOSIIIIUMEI U3 IBYX CUMBOJIOB, KOTOpbIe 0003HAYAIOTCS,
Kak npaBwio, yepe3 O u 1. C momoIpio n CUMBOJIOB IBOUYHO-
ro ajgaBuTa MOKHO 3aKOAMPOBATH 2N CUMBOJIOB, & 3TOTO JJOCTa-
TOYHO, YTOOBI 3aKOAUPOBATh JI0O00M ayaBuT.

BemuuHa, KoTopast MokeT OBITh Ipe[cTaBjieHa CHMBOJIOM
JBOMYHOIO a(haBUTa, HA3bIBAETCS MUHUMAJIbHOM €IMHULICH UH-
dopmarum wim 6urom. [ocnenoBarenbHOCTh U3 8§ OUT — OAIT.
Andasut, copepxamuii 256 pa3aIMIHbIX 8-OUTHBIX MOCTIEI0BA-
TEJILHOCTEN, HA3bIBAETCS OANTOBBIM.

[Mon cucremoii cumcieHus Toipa3yMeBaeTcs: Habop MpaBull
HAaMEHOBAHMSI M 3alMCH 4YKcesl. Pa3imyaioT MO3UIMOHHBIE U
HETO3UILIMOHHBIE CUCTEMBI CUMCIICHMSI.

Cucrema cuMcaeHUsT Ha3bIBaeTCs MMO3UIIMOHHOM, €CJIM 3HauUe-
Hue [Pl YUCNA 3aBUCUT OT MECTOTIONIOKEHU I LIU(PHI B YUCIIE.
B mpoTuBHOM cilydae oHa Ha3bIBa€TCsl HETIO3UITMOHHOM. 3Have-
HUE YKCia OTpeiesisieTCs Mo MOJIOKEHUIO STUX LUdp B YucIe.



2. IIpeacrasiieHue 4nceJ B
IBM. ®opmajm30BaHHOE
MOHSTHE AJrOPUTMA

32-pa3psiIHBIE MPOLIECCOPBI MOTYT PadOTaTh C OMEPATUBHOM
NaMsAThI0 EMKOCTBIO 10 232-1, a azpeca MOTYT 3allUChIBaTbCS B
nuanazone 00000000 — FFFFFFFF. OgHako B peajlbHOM pexXu-
Me Tiporieccop padortaet ¢ maMmaThio 10 220-1, a agpeca momnaga-
0T B quanaszoH 00000 — FFFFF. Baiitel maMsaTi MOTyT 00beiu-
HATBHCSA B MOJIS1 KaK (PUKCUPOBAHHOM, TAK U IEPEMEHHOM JJIUHBI.
CnoBoM HazbiBaeTcs 1nojie (PUKCUPOBAHHOM AJIMHBI, COCTOSIIIEE
u3 2 GalTOB, TBOWHBIM CJIIOBOM — TI0JIe U3 4 OalTOB. Anpeca Io-
Jieii ObIBAIOT YETHBIC U HEYETHBIE, TTPU STOM JIJIS1 YETHBIX a/IPECOB
OTepaIK BHITIOTHSIOTCS ObICTpee.

Yucna ¢ ¢uxcrpoBaHHoi Toukoil B DBM mnpencraBiasorcs
KakK IIeJIble TBOUYHBIC YHCIIA, U 3aHUMAEeMBII UMU OObEM MOXET
cocTaBiATh 1, 2 vwim 4 Oaiira.

Lesble ABOUYHBIE YHCIIA TTPEICTABIAIOTCS B IOTIOJTHUTEIBHOM
Kofie. JomoMHUTENbHBIA KO MOJIOKUTEIBHOTO YKCiIa PaBEH ca-
MOMY YHCIY, a AOMOJHUTENLHBIN KO OTPHUIIATEILHOTO YHCIa
MOeT ObITh TIOJTyYeH MO Takoul popmyJie:

x = 10n — \x\, re n — pa3psAAHOCTh YUCIIA.

B nBoMuHOM cucteme CUMCIIEHH s JOTIOTHUTEIbHBIN KO/ TIOMTY-
YyaeTcsl MyTeM WHBEPCUU Pa3pPSIIOB, T. €., 3aMEHON €UHMUII HY-



JISIMU ¥ HAOOOPOT, ¥ IPUOABJIEHUEM eJMHUIIBI K MIIAIIeMy pa3-
pAmy.

KomnyecTBo GMTOB MaHTHCCHI OMNpesessieT TOYHOCTh Tpel-
CTaBJIEHHSI YHMCEJ, KOJMYECTBO OWUTOB MAIIMHHOTO TMOPSIKA
oTpeJesIsieT AUarna3oH MpeCTaBIeHus Ynce]l C TUIABAOIIEH TOY-
KOM.

dopmain30BaHHOE MOHSTUE AJTOPUTMA

AJITOPUTM MOXKET CYIIECTBOBATh TOJBKO TOIZA, KOrja B TO
e camoe BpeMsI CYIIIECTBYET HEKOTOPBIN MaTeMaTUIeCKUN 00b-
exT. PopMan30BaHHOE MOHATHE AJITOPUTMA CBS3AHO C MOHATH-
€M PEeKypPCUBHBIX (DYHKIIMH, HOPMAIBHBIX aJTOPUTMOB Mapko-
Ba, ManH TelopuHra.

B matemartuke (hyHKIIMSI Ha3bIBAETCSI OMHOZHAYHOM, €CIIH JIJIs1
MoO0oro Habopa apryMeHTOB CYINECTBYET 3aKOH, 1O KOTOPO-
My oIpefesisieTcsl eAMHCTBEHHOe 3HaueHue pyHkuuu. B kave-
CTBE TaKOTO 3aKOHA MOKET BBICTYNATh AJITOPUTM; B 3TOM CJy4ae
(pyHK1IMS1 HA3BIBAETCS] BHIYUCIIMIMOM.

PexypcuBHBIE (DYHKIIMY — 9TO MOAKJIACC BEIYUCIUMBIX (PYHK-
IIWiA, & aITOPUTMBI, OTPENEISIONINe BHIUMCICHUSI, Ha3bIBAIOTCS
COMYTCTBYIOUIMMHU AITOPUTMAMU PeKypcUBHBIX (pyHKIMA. CHa-
yana (pUKCHpyIOTCsl 6a30Bble peKypCUBHBIE (DYHKIIU, TSI KO-
TOPBIX COMYTCTBYIOIIHMIA AITOPUTM TPUBHAJIEH, OMTHO3HAYEH; 3a-
TeM BBOJSATCS TPU IMpaBWJIa — OMEPaTOPhl TIOJCTAHOBKU, PEKYp-
CHU ¥ MUHUMM3ALIMH, TIPU TIOMOIIIY KOTOPBIX HA OCHOBE OA30BBIX
(pyHK1IMIT IOy YaoTCs GoJiee CIIOKHBIE PEKYPCUBHbBIE (DYHKITHU.

Ba3zoBbIMU (DYHKIMSIMHA M MIX COIMYTCTBYIOIIMMH aITOPUTMA-



MU MOTYT BBICTYIATh:

1) QpyHKIMA n HE3aBUCUMBIX NEPEMEHHBIX, TOXIECTBEHHO
paBHast Hymo0. Toraa, eciiv 3HakoM (PyHKIIMU SIBJISIETCS (Pn, TO
HE3aBUCHMO OT KOJIMYECTBA apryMEHTOB 3HAY€HHE (PYHKLMU
clielyeT MOJIOKUTh PaBHBIM HYJIIO;

2) TOXJECTBEHHasA (PYHKIMSA N HE3aBUCUMBIX NEPEMEHHBIX
Bujga ¥ ni. Toraa, ecnu 3HakoM (pyHkImMM sBiasiercss ¥ ni, TO
3HaYeHUEM (PYHKIUU CJIeLyeT B35Th 3HAYEHUE 1-T0 apryMeHTa,
cuuTasi ClieBa Harpaso;

3) A—QyHKLIHSA OTHOTO HE3aBUCUMOTrO aprymeHTa. Toraa, ec-
JI 3HAKOM (PYHKLIMU SABJISIETCA A, TO 3HAYEHUEM (PYHKIIMHU Cie-
JyeT B35ITh 3HAUEHUE, CIIEAYIOIIee 32 3HAYEHUEM apryMeHTa.



3. Beenenue B s3bIK Pascal

OCHOBHBIE CUMBOJIBI SI3bIKA — OYKBBI, LIU(DPHI U CIIEIUATIbHBIE
CUMBOJIbI — COCTaBJISIOT ero andasut. A3pik Pascal Bkiovaer
CJICTYIOIMIA HAOOp OCHOBHBIX CHUMBOJIOB:

1) 26 JNaTUHCKUX CTPOYHBIX M 26 JIATUHCKUX IPONMCHBIX
OyKB:

2) _ (3HaK MOIYEPKMBAHUS);

3) 10mmdpp: 0123456789;

4) 3HaKM ONepaLUi:

+-0/=<><><=>=:= @;

S) orpanmumrenu:. , () [ 1) { } (3 %) .. :;

6) cnenudukaropsr: * # $;

7) cnyxeOnble (3ape3epBupoBanHbie) cioBa: ABSOLUTE,
ASSEMBLER, AND, ARRAY, ASM, BEGIN, CASE,
CONST, CONSTRUCTOR, DESTRUCTOR, DIV, DO,
DOWNTO, ELSE, END, EXPORT, EXTERNAL, FAR,
FILE, FOR, FORWARD, FUNCTION, GOTO, IF,
IMPLEMENTATION, IN, INDEX, INHERITED, INLINE,
INTERFACE, INTERRUPT, LABEL, LIBRARY, MOD,
NAME, NIL, NEAR, NOT, OBJECT, OF, OR, PACKED,
PRIVATE, PROCEDURE,

PROGRAM, PUBLIC, RECORD, REPEAT, RESIDENT,
SET,

SHL, SHR, STRING, THEN, TO, TYPE, UNIT, UNTIL,



USES,

VAR, VIRTUAL, WHILE, WITH, XOR.

Kpome niepeunciieHHbIX, B HAOOP OCHOBHBIX CMMBOJIOB BXO-
JIIT TPOOEIT.

B s3bike Pascal cyiectByeT npaBuiio: TN SIBHO 3a/1a€TCS B
OMKCAHWY NIEPEMEHHON WM (PYHKILIHAU, KOTOPOE MPEIIIECTBYET
uX ucronb3oBanuio. Konnenuusa tuna s3bika Pascal nmeer ciie-
JyIoIl1ie OCHOBHbIE CBOICTBA:

1) moOol TUN JaHHBIX ONpeIeIseT MHOXKECTBO 3HAUEHU,
K KOTOpPOMY MPHUHAJJICKUT KOHCTAHTA, KOTOPbIE MOKET MPUHHU-
MaTh TiepeMEHHas WK BbhIpakeHUe JIMOO BhIpadaThIBaTh Orepa-
s win (pyHKIuS;

2) TUTI 3HAYEHH s, 33]JaBAEMOTO KOHCTAaHTOM, IEpeMEHHOU W
BBIPAKEHUEM, MOKHO OIPENIEUTD [0 UX BUJY WUJIHU, ONMCAHUIO;

3) kaxpgas oneparysl uian (QyHKIUs TpeOyloT apryMeHTOB
(pukcMpOBaHHOTO TUMA W BHIJAIOT Pe3yJbTaT (PUKCHUPOBAHHOTO
THUIIA.

B a3bike Pascal cyiecTByIOT CKaisipHbIe U CTPYKTYpPUpPOBaH-
HbI€ TUIbI JaHHBIX. K CKasipHBIM THUIIAM OTHOCATCS CTaHIAPT-
HbIE€ TUIIBI U TUIIbI, OIpeessieMble nojib3oBareneM. CTaHaapT-
HBIE TUITBI BKJTIOYAIOT IeJIble, JEACTBUTEIIbHBIE, CHMBOJIBHBIM, JIO-
TMUYECKUE U aJJPECHBIN THUIIBL.

Llenble TUIBI ONPEAEISIIOT KOHCTAHThI, IEPEMEHHbIE U (DYHK-
1IMH, 3HAYEHUsI KOTOPbIX PEaTM3yI0TCsI MHOKECTBOM LIEJIbIX YU-
cell, IOMYCTUMBIX B JaHHOI DBM.

B a3pike Pascal npuHAT cneayomumi NpuopuTeT Onepanuu:



Tun Ananazon anaueHni Tpebyeman namars (Gair)

Kon-60 b Tpetyeman
MEHTHECE! rasante (Gait

1) BBIUMCIIEHHS B KPYITIBIX CKOOKAX;

2) BBIYMCJICHUS 3HAYEHUI (DYHKIIMIA;

3) yHapHbIE Ollepaluu;

4) oneparu * / div mod and;

S) onepauuu + — or Xor;

6) onepanuy OTHOLIEHUS = <> < > <= >=.



4. CrangapTHbie
npoueaypsl u (pyHKnuu

Apudmernueckue PyHKIMHA

1. Function Abs(X); Bo3Bpaiaer abCoIOTHOE 3HAUEHHE T1a-
pamerpa.

2. Function ArcTan(X: Extended): Extended; Bo3Bparaer
ApKTaHI€HC apryMeHTa.

3. Function Exp(X: Real): Real; Bo3Bpaiaer 3KClIOHEHTY.

4. Function Frac(X: Real): Real; Bo3Bpaiaet 1poOHyI0 4acTh
apryMeHra.

5. Function Int(X: Real): Real; Bo3BparaeT 1eJ104ucCaeHHy0
YacTb apryMeHTa.

6. Function Ln(X: Real): Real; Bo3Bpaiaet HaTypajibHbIH JIO-
rapucdm (Ln e = 1) BeipakeHus X BEIIECTBEHHOTO THUIIA.

7. Function Pi: Extended; Bo3Bpaiuaer 3HaueHue Pi, koropoe
ornpezneneHo Kak 3.1415926535.

8. Function Sin(X: Extended): Extended; Bo3Bpaiiaer cunyc
apryMeHra.

9. Function Sqr(X: Extended): Extended; Bo3Bpaiaer kBaj-
par aprymMeHra.

10. Function Sqrt(X: Extended): Extended; Bo3sBpariaer
KBaJpaTHBIA KOPEHb apryMeHTa.

[Mpouienypsl 1 (pyHKIMK TpeoOpa30BaHUsl BETUINH



1. Procedure Str(X [: Width [: Decimals]]; var S); npeo6pa-
30BBIBAET YUC/IO X B CTPOKOBOE IMPE/CTABIICHHE.

2. Function Chr(X: Byte): Char; Bo3Bpaiiaer CMMBOJI C MO-
psaakoBbiM HoMepoM X B ASCII-Tabnurie.

3. Function High(X); Bo3Bparaer Haubdomnbliiee 3HaY€HUE B
JIMara3oHe rnapaMmerpa.

4. Function Low(X); Bo3BpaillaeT HauMEHbIIIeEe 3HAYECHUE B
JMara3oHe napaMmerpa.

5. Function Ord(X): Longlnt; Bo3BpailiaeT nopsigkoBoe 3Ha-
YEeHUE BbIPAKEHU S TIEPEUUCIUMOTO TUTIA.

6. Function Round(X: Extended): LongInt; okpyriser 3Haue-
HUE BEILIECTBEHHOTO TUIA JO LEJIOrO.

7. Function Trunc(X: Extended): Longlnt; ycekaer 3HaueHue
BEIIIECTBEHHOI'0 THUIIA JIO 1IEJI0T0.

8. Procedure Val(S; var V; var Code: Integer); npeoOpa3oBbI-
BAE€T YMCJIO U3 CTPOKOBOI'O 3HAYEHUS S B UKMCIIOBOE ITPEICTaBIIe-
Hue V.

[Mporneayps! 1 pyHKIWH pabOTHI C TIOPSIKOBHIMU BETMYMHA-
MU

1. Procedure Dec(var X [; N: LongInt]); BelunTaer equHuity
i N u3 nepemeHHon X.

2. Procedure Inc(var X [; N: LonglInt]); mpubasisier eauHuUIly
wi N K nepemeHHOU X.

3. Function Odd(X: LonglInt): Boolean; Bo3paiiaet True, ec-
mm X — HeueTHoe 4ucio, u False — B mpoTuBHOM cityyae.

4. Function Pred(X); Bo3Bpalaer rnpejpiayuiee 3Ha4eHue na-



pamerpa.
5. Function Succ(X); Bo3Bpariaer cieayoliee 3HaueHue mna-
pamerpa.



5. Oneparopsl si3bika Pascal

YcnoBHbII oniepaTop

dopmart NoIHOTO YCIOBHOI'O OIIEPATOpa OMPEIeISIeTCs Cley-
IOIMM 00pa3oM:

If B then S1 else S2

rae B — ycnoBue pa3BerBiieHUs (IPUHSATUS PELLEHMUs]), JIOTH-
YECKOE BBIPAKEHUE WM OTHOLIEHUE; S1, S2 — ofuH BBIIOHSAE-
MBI OIEPATOP, MPOCTOM MJIA COCTAaBHOM.

[Tpu BBINOIHEHNUH YCIIOBHOT'O OTlepaTopa CHavas1a BEIYUCIISIET-
cs BeIpaxkeHue B, 3aTeM aHanm3upyetcs ero pesysbrar: eciau B —
VICTUHHO, TO BBINOJHSAETCA oneparop S1 — BeTBb then, a onepa-
TOp S2 MPOITyCKAeTCs; €CIIU B — JI0)KHO, TO BHIIOJIHAETCSA OlEpa-
Top S2 — BeTBb else, a oneparop S1 — npomyckaercsl.

Oneparop BbIOOpa

CrpykTypa ornepatopa UMeeT eIyl BU:

case S of

cl: insructionl;

c2: insruction?;

cn: insructionlN;

else instruction

end;

rae S — BeIpaKeHUE MOPSIKOBOIO THIA, 3HAUEHHE KOTOPOro
BBIYMCIISIETCS,



cl, c2,..., on — KOHCTaHThl MOPSIAKOBOrO THUIIA, C KOTOPHI-
MU CpaBHUBAIOTCS BbIpaxkeHus S; instructionl,. . ., instructionN —
OIMepaTopbl, U3 KOTOPBIX BBIMOJIHSETCS TOT, C KOHCTAHTOM KOTO-
POro COBMAIa€T 3HAYEHUE BBIPAKEHUS S;

instruction — ornepaTop, KOTOPBIN BHIMIOIHAETCS, €CIM 3HaJe-
HUE BBIPAKEHUS S HE COBIAAAET HU C OJHOM U3 KOHCTAHT cl, 02,
on.

Ornieparop 1UKJIa ¢ TapaMeTpom

Koria HaunHaeT BHIIOHATHCSA oriepatop for, HadyaibHOE U KO-
HEYHOE 3HAYEHUSI ONPEIEIISIOTCS OIMH pa3, U 9TU 3HAYEHUSI CO-
XPAHSAIOTCS Ha MPOTS)KEHUU BCErO BBINOJIHEHUS onepartopa for.
Oniepatop, KOTOpPBIM COAEPKUTCS B Tesie onepatopa for, BbIoj-
HsIETCS1 OAVH Pa3 ISl KAk /I0T0 3HAYEHU 1 B JUANIa30HE MEK/1y Ha-
YyaJIbHbIM ¥ KOHEYHBIM 3HaueHueM. CYeTUYuK IIUKJjia Bceria MHU-
UAN3UPYETCS HA4aIbHbIM 3HAYEHUEM.

Ornieparop UKJIa € MPeaycIoBUEM

While B do S;

rae B — siornyeckoe yciaoBHUe, HCTUHHOCTh KOTOPOTO MTPOBE-
psteTcst (OHO SIBJISIETCS YCJIOBUEM 3aBEPILCHHUs 1UKIIA)S;

S — Teno nukIa — oguH onepartop. BeipakeHue, ¢ MOMOIIbIO
KOTOPOT'0 OCYIIECTBIISIETCS YIIPABJIEHUE TOBTOPEHUEM OIEPATO-
pa, JOJKHO MMETh JIOTUYECKUU TUN. BeluncieHue ero npous-
BOJUTCS IO TOTO, KaK BHYTPEHHMI orepatop OyJeT BBIITOTHEH.
BHyTpeHHui onepaTop BHIMOIHAETCS MOBTOPHO JI0 TEX TMOP, MO-
Ka BbIpakeHUEe MpUHUMAET 3HaueHue True. Eciii BbipaxkeHue ¢
camoro Havyaja npuHuMaet 3Hadenue False, To oneparop, conep-



JKaIMIACS BHYTPHU OMepaTopa IUKJIA C IPEIyCIOBUEM, He BBITOJI-
HsIeTCSl.

Oneparop 1MKJIa C IOCTYCJIOBUEM

repeat S until B;

rie B — nornyeckoe ycnoBue, HCTUHHOCTh KOTOPOTO MPOBe-
psieTcs (OHO SIBJISIETCS YCJIOBUEM 3aBEPLUEHUS LIMKJIA);

S — onuH M HoJ1ee onepaTopoB Telia UKJIa. Pe3yabrar Bbipa-
’KEHU I IOJKEeH ObITh JIOrnueckoro Tura. Oneparopsbl, 3aKJII0UeH-
HbIe MEX/ly KJIIOUEBBIMH CJIOBaMHM repeat v until, BHITIOIHSIOTCS
MoCIe0BaTeNIbHO 10 TeX MOp, MOKa Pe3yJbTaT BhIPAKEHUS HE
npumer 3HaueHue True. IlocnenoBatenbHOCTb ONMEPATOPOB BbI-
MIOJIHUTCS, TI0 KpaliHel Mepe, OJIMH pa3, OCKOJIbKY BBIYHCIICHHE
BBIPAKEHUS TIPOU3BOIUTCSI MOCIIE KAXKJJOTO BHITIOJTHEHH S TTOCTIe-
JIOBATEJIbHOCTHU OIEPaTOPOB.



6. IlousaTue
BCIIOMOIraTeJbHOIr0 aJropuTMa

AJNTOpUTM pellieHus 3a/1a44 POSKTUPYETCs ITyTeM JIEKOMIIO-
3K BCEH 3a/1auu B OT/eJIbHbIE Noa3aaayn. OObIYHO Noa3aa-
YU peau3yloTcs B BUAE MOAIPOTrPAMM.

[TogmporpaMma — 3TO HEKOTOPHI BCIIOMOTaTENIbHBINA aJIro-
PUTM, MHOTOK PaTHO UCTIOJIb3YIOIIUIICS B OCHOBHOM aJITOPUTME C
Pa3IMUHBIMU 3HAYEHUSIMU HEKOTOPBIX BXOJSIIUX BEJIUYUH, HA-
3bIBAEMBIX [IApaMeTpaMH.

[loanporpaMma B si3bIKax MPOrpaMMUPOBAHUS — ITO MOCJIe-
JIOBaTeJIbHOCTb OMEPATOPOB, KOTOPHIE ONPEIEIeHbl U 3aIMCAHbI
TOJILKO B OJJHOM M€CTe ITPOrpaMMbl, OJIHAKO UX MOKHO BbI3BaTh
JU1S1 BBITIOJIHEHH I U3 OTHOW WJIM HECKOJIBKMX TOYEK IPOTrPAMMBI.
Kaxgas nognporpaMma onpeaesnsieTcsi yHUKaaIbHbIM UMEHEM.

B s3bike Pascal cymectBylor nBa trna noamnporpamm — mpo-
uenypsl u pynkimu. [Ipoueaypa u ¢pyHKIMA — 3TO UMEHOBaH-
Hasl [10CJIeJ0BATENILHOCTb OMMCAHUM U oniepaTopos. [1pu ncnosb-
30BaHUU MPOLEAYP WK (PYHKIMU ITporpaMma J0JKHA COIep-
KaTh TEKCT MPOIIeAYPhl WM (DYHKITUH U OOpaIieHre K poriey-
pe wiu pyHkiuu. [TapameTpsl, yka3aHHbIE B OITMCAHUM, HA3bIBA-
10TCs1 (hOpPMATBHBIMY, YKa3aHHbIE B OOpaIlieHUH MOIITPOrpaMMbI
— cpakTrueckumu. Bee hopmasibHbIe TapaMeTpbl MOKHO pa3OUTh
Ha Clle/lylolue KaTeropuu:



1) napameTpbi-niepeMeHHbIE;

2) napaMeTpbl-KOHCTAHTHI;

3) napameTpbl-3HAYEHU S,

4) mapameTpsI-IIpoLIeypbl U TapaMeTPbl-(PyHKIIMY, T. €. Na-
paMeTpbl MPOLIEAYPHOTO TUIIA;

5) HETUNM3UPOBAHHBIE NTAPAMETPBI-TIEPEMEHHBIE.

TekcTel poueayp U PyHKIMN MOMEIAIOTCA B pa3elonuca-
HUI TIpoLeAyp U (PYHKIIMIA.

[lepegaua umeH npouenyp M (pyHKIMKA B Ka4eCcTBE MapameT-
poB

Bo MHorux 3amavax, 0ocOOEHHO B 3aJayax BBIYMCIUTENb-
HOM MaTeMaTuK{, HEOOXOOUMO MepeaaBaTh MMEHa MpoLeayp
u ¢yHKuuil B KauectBe mnapamerpoB. s storo B TURBO
PASCAL BBeA€H HOBBIM TUIl AAHHBIX — IMPOLIEAYPHBIN, WU
(pyHKIIMOHAJIBHBINA, B 3aBUCUMOCTH OT TOTO, YTO OIMHUCHIBAETCSI.
(Onmcanue npouenypHbeiX U (PyHKIMOHAIBHBIX THIIOB IIPUBO-
JUTCS B pa3jielie ONMCAHUs TUIIOB. )

DyHKIIMOHANMBHBIA U TIPOLEIYPHBI TUI OMpPeaessseTcs] Kak
3aroJIOBOK MpoLeAypsl U (PYHKIIMHU CO CIIUCKOM (POpPMasIbHBIX a-
pamMeTpoB, HO 6e3 uMeHH. MOXHO onpeaeauTb (PyHKIMOHAIb-
HBII, WIK TIPOLIEAYPHBIN TUM Oe3 apaMeTpoB, HApUMep:

type

Proc = Procedure;

[Mocne 0OBsABIEHUS MPOLIETYPHOTO, UK (PYHKIIMOHABHOTO,
THUIA €r0 MOKHO UCIIONb30BaTh JIs OMUCAHUS (DOPMAJIbHBIX Ma-
paMeTpoB — UMeH Tiporienyp u ¢pyHkui. Kpome toro, Heooxo-



JUMO HamnucaTh T€ peasibHble MPOLIEAYPbl WU (PYHKIIUK, UMEHA
KOTOPBIX OYyIyT MepeaaBaThcs Kak (PaKTUIeCKHe mapaMeTpsl.



7. IIpouenypsl u pynkuuu B Pascal

[Tpouenyps B Pascal

Onucanme mpoLeLypbl COCTOUT U3 3arojIoBKa M OJIOKa, KOTO-
PbIi, 32 UCKJIIOUEHUEM pa3liesia MOJKJIIOUEHN MOLYJIEH, HE OT-
JIMYAIOTCS OT OJIOKA MPOrpaMMBl. 3aroJI0BOK COCTOMT U3 KJTI0Ye-
Boro cioBa Procedure, uMeHu npouieypbl ¥ HEOOSI3aTEJILHOTO
CIUCKa (pOPMaJIBHBIX TAPAMETPOB B KPYIJIBIX CKOOKAX:

Procedure <umsa> [(<cnucok popMasbHBIX TAPAMETPOB>)];

Js kaxaoro hopMasIbHOTO MapaMeTpa AO0JIKEH ObITh OIpe-
JeneH ero twil. ['pynmbl mapaMeTpoB B OMMCaHUMW MPOLELYPhI
pas3AeNsoTCs TOYKOU C 3aMsITOM.

[lo crpykType mponenypa HOYTH IOJHOCTBIO aHAJOIM4YHA
nporpamMe. OfHako B OJ0Ke Mpouesype OTCYTCTBYET pasfeln
NIOZIKJIIOUEHN S MOZlyJIed. BJIOK cOCTOMT U3 JBYX 4acTei: onuca-
TEJIbHOU U UCTIOJIHUTENbHOU. B onucarenbHON 4acTu CONEpKUT-
Cs1 OIIMCAHUE IEMEHTOB MTPOLIEAYPHI. A B UCTIOJIHUTEIBHOU Ya-
CTH yKa3bIBAKOTCA JEUCTBUSA C IOCTYITHBIMU ITPOLIEYPE JEMEH-
TaMU NPOrpaMMBbl (HarpuMmep, IJ100aIbHble IEPEMEHHBIE U KOH-
CTaHTHI), MIO3BOJISIOIIME MONYYUTh TpeOyeMblid pe3ynbrar. Pas-
Je71 MUHCTPYKLMI MpOoLeAypsl OTIMYaeTcsl OT pasjesia UHCTPYK-
LU IIPOTPaMMBbI TOJILKO TEM, YTO MOcIIe KJioueBoro cioa End,
3aBEpPLUAOLLETO TOT pa3jesl, CTABUTCA TOYKA C 3alsATOM, a He
TOYKA.

Jl71s1 oOpatneHus K mporieaype UCHoMb3yeTCss MHCTPYKIIWS BbI-



30Ba mporeaypsl. OHa COCTOUT U3 UMEHH MPOIETY Pl U CIIHCKA
apryMeHTOB, 3aKJIIOYEHHOTO B KPyTJIble CKOOKH. OriepaTopsl, KO-
TOpbIE JAOJIKHBI BHIIIOMHATLCS MPU 3aMyCKe MPOLIEAYPhI, COIEP-
’KaTcsl B OMEPATOPHON YaCTU MOAYJISI IPOLIEAYPHI.

Wuorpa tpedyercst, YToOBI MpOIeypa BhI3bIBATA cama ceOsl.
Takoii crioco0 BbI30Ba Ha3bIBAETCS peKypcueid. Pekypcus moses-
Ha B CJTydasix, KOIjia OCHOBHYIO 3a/lauy MOXHO pa3OMTh Ha MO/~
3a7a4M, KaXJasi U3 KOTOPBIX pean3yeTcs Mo aropuTMy, COBIa-
JAI0IIIEMY C OCHOBHBIM.

®ynkuuu B Pascal

Onucanue (PyHKIIMYU OTNpeNesieT YacTh TPOrpamMmbl, B KOTO-
PO BBIUUCTISIETCSl ¥ Bo3Bpalaercsi 3HaueHue. Onucanue GpyHK-
UM COCTOMT U3 3aroJIoBKA U OJI0Ka. 3aroJioBOK COAEPIKUT KITIO-
JyeBoe cj10Bo Function, nMs (pyHKIMU, HE0OS3aTeIbHBIN CITUCOK
(popmasibHBIX TAPaMETPOB, 3aKIIOUEHHBIN B KPYIJIble CKOOKHU, 1
THI BO3BpaiaeMoro (pyHkIyen 3HaueHus1. OOmuii BUj 3arojioB-
Ka (DYHKIIMM CJIeTyIOIIHIL:

Function <ums> [(<crucok ¢opMabHbBIX MapaMeTpoB>)]:
<THUI BO3BPAIIAEMOr0 pe3yJabTraTa>;

B peanuzanuu Turbo Pascal 7.0 ¢pupmbl Borland Bo3Bparia-
eMoe (byHKIIMEH 3HaYeHHe He MOXeT MMETh COCTaBHOM THIT. A
s3pIk Object Pascal, ucrosnp3yeMblii B MHTErpUPOBAHHBIX Cpeiax
pazpadotku Borland Delphi, gomyckaer o601 Tumn Bo3Bpariae-
MOTO pe3yibTaTta, KpoMe (haidIoBoro Tuma.

Biok (pyHKIIMU TIpeACTaBIsieT cOOOW JIOKaJbHBIA OJIOK, IO
CTPYKTYpe aHAJIOTMYHBIN OJIOKY mporienypsl. B Tene dpyHkimm



JOJKHA OBITH XOTsI ObI OTHA MHCTPYKIIM S TPUCBAVBAHUS, B JIEBOU
4acTy KOTOPOU CTOUT UM (pyHKIMK. VIMEHHO OHa U ontpeaesser
3HaYeHue, Bo3Bpaniaemoe (pyHKimend. Eciam Takux MHCTpYKIMI
HECKOJIbKO, TO Pe3y/lbTaToM (PyHKIIUM Oy/leT 3HauYeHHue Mocyie-
HEeil BbIMOJIHEHHON UHCTPYKIMU PUCBAUBAHUSI.

dyHKIMSA aKTUBU3MpPYETCs NMpH Bbi3oBe (pyHKUMU. [Ipu BbI-
30Be (PYHKLIMHU yKa3blBaeTCsl MJICHTU(UKATOP (PYHKIMU U Ka-
K1e-MO0 mapameTpbl, HeOOXOAUMBIE [Isi BBIYMCIEHUS (PYHK-
1uu. BpI30B (DyHKIIMY MOXXET BKJIIOUATHCS B BIPAKEHHU S B Kaye-
crBe onepanaa. Korga BbipaxxeHue BblUMCseTCs, (PYHKIIMS Bbl-
MIOJIHSIETCS] M 3HAYEHUEM OIlepaH/ia CTAHOBUTCS 3HauY€HHe, BO3-
BpaiaemMoe (pyHKIuen.

B oneparopHnoii yactu 0510ka (PyHKIMHU 33/1A10TCSI OTIEPATOPHI,
KOTOpBbIE JOJIKHBI BBIIIOJHATHCSA MPU aKTUBU3alMK (pyHKUIMK. B
Moj1yJIe JOJIKEH COMIepKaThCsl, O KpailHe! Mepe, O/IMH OIlepaTop
NIPUCBAaUBaHUs, B KOTOPOM UJEHTU(PUKATOPY (PYyHKIIMU ITPUCBA-
uBaeTcs 3HayeHue. Pe3ynbraroM (pyHKIMU SIBIISIETCS TIOCTIEIHEE
IIPUCBOCHHOE 3HaueHue. Eciam Takou oneparop NprUcBavuBaHMA
OTCYTCTBYET WJIM OH He ObLJT BHITIOJIHEH, TO 3HAYeHNe, BO3Bpallla-
eMoe (PyHKIIMen, He ONpeiesIeHO.

Ecmu upentudukarop (pyHKIMM UCTIONb3YETCS TIPU BbI30BE
(pynk1mu BHYTpH MOnyIs — (PyHKLMH, TO (DYHKLMS BBIIOTHSAET-
Csl PEKypPCHUBHO.



8. Onepe:xarnue
ONMCAHUA U NOJKJIIYECHUE
noanporpavmm. /Ilupexrusa

B nporpaMme MOXeT coaepKaTbCsl HECKOJIBKO MOAIPOrpaMM,
T. €. CTPYKTypa MporpamMMmbl MOXKeT ObITh yciokHeHa. OnHa-
KO 3TU MOAIPOrpaMMbl MOTYT PACIOJaraThCsi Ha OJJHOM YPOBHE
BJIO)KEHHOCTH, MIOITOMY CHayaja JOJKHO WATH OINMCAHUE TOJ-
IPOrpaMMBl, a 3aTeM OOpallleHHe K Hel, €CJTU TOJIBKO He UCTIONb-
3yeTcs ClieUaIbHOE OlepesKalollee OIUCaHue.

Onwcanue nporieaypsl, cofepkaiiee BMEcTo 0JIoKa oreparo-
poB qupekTuBy forward, Ha3pIBAETCS ONEPEKAIIUM OMUCAHU-
eM. B kakom-m10o mecTte mocje 3TOro OMUCaHusl C MOMOIIIbIO
OIpENIENAIOIETO OMUCAHKS MPOoLeaypa JOKHA ONPEessThCS.
Ornpenensoliee ONUCAHAE — ITO ONKMCAHUE, B KOTOPOM HCIIONb-
3yeTcsl TOT e UIEHTU(PHUKATOP MPOLEAYPbI, HO OIYIIEH CITUCOK
(popmasbHBIX MapaMeTpoB, U B KOTOPOE BKJIIOYEH OJIOK orepa-
TopoB. Onucanue forward u onpenensioliee ONMCaHUE JOTKHBI
MPUCYTCTBOBATh B OTHOM M TOM k€ YaCTH OMMCAHUSI MTPOLIETYPbl
u pyHKIMKA. MexXy HUMU MOTYT OIMCBIBAThCS IPYTHe MPoLie-
Iypbl 1 (PYHKITUH, KOTOPbIe MOTYT 0OpalaThcs K Mpoleaype ¢
orepexaronium ornucanueM. Takum 00pa3oM, BOZMOKHA B3aHM-
Hasl peKypcusl.

Onepexarolee ONnvMcaHue 1 ONpeeIoNee ONMCAHNE TIPE-



CTaBJISIIOT CcOOOU MOJIHOEe omnucaHwe mponeaypsl. [Iporemsypa
CUMTAETCS OMKCAHHOM C MOMOIIBIO ONEPEKAIOIETO ONMUCAHUS.

Ecnu B mporpamme OyaeT copepkaTbcsi I0BOJILHO MHOT'O TOJI-
porpaMmM, TO MporpaMMa rMepecTaHeT ObITh HAIMISITHOM, B Hel
OyIeT TsKeJI0 OpUEeHTHPOBAThCsA. Bo n36exkaHue 3TOro HeKoTo-
pbl€ MOANPOrpaMMbl XPaHSAT B BUJE UCXOAHBIX (PaiiIoB HA TUC-
Ke, a MPY HEOOXOAMMOCTH OHU MOJKJII0YAIOTCS] K OCHOBHOM MPO-
rpamMMe Ha 3Tare KOMIWISALMU [Py TOMOIIM JTUPEKTUBBI KOM-
MUY,

JMpeKTrBa — 3TO CrienMaabHbli KOMMEHTAPUI, KOTOPBIA MO-
XKeT OBbITh pa3MelleH B JIIDOOM MecTe IPOrpaMMBbl, TaM, IJie MO-
KET HAXOAUTHhCS U OOBIYHBIA KOMMeHTapuil. OTHAKO OHU pa3-
JIMYAIOTCSI TEM, UTO y JUPEKTUBBI UMEETCS crielalibHasi (popma
3aIiCH: cpa3y TMOCIIe 3aKPhIBAOIIEl CKOOKHU 6e3 mpodera 3amm-
ChIBaeTCs 3HaK $, a 3ateM, omsATh ke Oe3 mpodesa, yKa3piBaeTcs
JUPEKTUBA.

[Tpumep:

1) {$E+} — smynupoBath MaTeMaTHYeCKUI COMPOIIECCOp;

2) {$F+} — ¢opMupoBaTh JATBHUIA THIT BBI30BA MPOLIEAYP U
pyHk1MI;

3) {$N+} — ucnosbp30BaTh MAaTEMATHUECKHI COTTPOIIECCOD;

4) {$R+} — mpoBepsATh BHIXO] 32 TPAHMIIBI AUANA30HOB.

HekoTopsle KJ1i04r KOMIUISALMA MOTYT COAEp:KaTh apamMeTp,
HarnpuMmep:

{$] ums daiina} — BKIIOYUTh B TEKCT KOMITUIMPYEMOM MPO-
IpaMMBbl HA3BaHHBIN (hayil



9. IlapameTpsl noANpoOrpaMm

B onucanum npouenypbl WM (PyHKIMU 3aaeTCsl CIMCOK
(popmanbHbIX napamerpoB. Kaxaplil mapaMeTp, ONMCaHHbIA B
crnucke (popMalIbHBIX TAPAMETPOB, SIBJISIETCS JIOKAJIBHBIM 10 OT-
HOIIIEHUIO K OMKCHIBAEMOI ITpoLieAype WK (PYHKIIUH, U B MOALY-
Jie, CBS3aHHBIM C JIAaHHOU TpolieAypor wiv (pyHKIIMEW, Ha Hero
MOXHO CChUIATHCS M0 €r0 UIEHTU(UKATOPY.

CymecTByeT TpU TUIa ApaMETPOB: 3HAUEHHE, MepeMeHHast
Y HETUIM3UPOBaHHas repeMeHHast. OHM XapaKTepu3yloTCs clie-
JYIOIUM:

1. I'pynna mapameTpoB 6€3 IpEAIIECTBYIOIIEIO0 KJII0YEBOIO
CJIOBA SIBJISIETCS CIIMCKOM IapaMeTPOB-3HAYCHUH.

2. I'pynna napaMeTpoB, nepej KOTOPbIMU CJIEIYeT KII0YeBOoe
CJIOBO cONst ¥ 32 KOTOPBIMHU CJIE/1yeT THII, SIBJISIETCS CITUCKOM I1a-
PaMeTpOB-KOHCTAHT.

3. I'pynna napameTpoB, nepell KOTOPbIMU CTOUT KJII0YEBOE
CJIOBO Var U 3a KOTOPbIMU CJIEAYeT THII, SIBJISETCS CIMCKOM Ta-
paMeTpOB-IIEPEMEHHBIX.

[TapameTpsl-3HaUeHH

dopmabHbI TapaMeTp-3HaueHne 00padaTeIBaeTCs, KaK JIO-
KaJIbHasl [0 OTHOILIEHHUIO K Mpoueaype Wik (PyHKIMU NepeMeH-
Has, 32 MCKJIOYEHUEM TOTO, YTO OH MOJIy4yaeT CBOE HayaJlbHOEe
3HAYEHUE U3 COOTBETCTBYIOIIETO (DaKTMUECKOTO MapameTpa IpH
aKTUBU3ALIMU TIPOLeAypsl WK (pyHKUMH. VI3MeHeHus1, KOTopble



npereprieBaeT hopMaJIbHBIN MapaMeTp-3HaUeHUE, He BIIMSIOT Ha
3HaYeHue (pakTuyeckoro napamerpa. CooTBeTcTByOLIEE (PAKTH-
YyecKkoe 3HaueHue MapaMeTpa-3HaueHusl JOJIKHO ObITh BbIpaKe-
HUEM, U ero 3HaYeHue He NOKHO UMeTh (PalsIoBBbI TUIT WU
KaKOU-TMOO CTPYKTYPHBIN THII, COlEpKaIInil B ceOe (hailIoBbIi
THII.

dakTUvecKkuil mapaMeTp JAOIKEH UMETh THIl, COBMECTUMBIT
10 TPUCBAUBAHUIO C TUTIOM (DOPMAJIbHOTO MapaMeTpa-3HaYeHusl.
Ecnmu napameTrp uMmeeT CTpOKOBBIN THUII, TO (DOPMaIbHBINA Tapa-
MeTp OyJieT UMeTh aTpudyT pa3mepa, paBHBIN 255.

[TapameTpbi-KOHCTAHTBI

B Tene nmoamporpaMmbl 3HaUEHHE NMapaMeTpa-KOHCTAHTHI U3-
MEHUTH Hellb3s. [lapamerpamMu-KoHCTaHTaMU MOXKHO O(hOPMUTD
T€ MapaMeTpsl, U3BMEHEHUs1 KOTOPbIX B MOANPOrpaMMe Hexesa-
TEJIbHO U JIOJKHO OBITh 3ariperieHo.

[TapameTpbi-niepeMeHHbIE

[MapameTp-niepeMeHHas UCTIONB3YETCSI B CIyvasix, KOraa 3Ha-
YeHHUe JO0JKHO OBbITh TIepeIaHO W3 TIOMIPOrPaMMBbI B BBI3HIBAIO-
muid 650k. B 3TOM ciydae mpu BbI30BE MOANpPOrpammbl pop-
MaJIbHbI TIapamMeTp 3aMellaeTcss apryMeHTOM-TIepeMEeHHOM, U
moOble M3MeHeHUs1 (POPMAIbHOTO TapaMeTpa OTPaXkKalTcs Ha
aprymeHre.

[TponienypHble epeMeHHbIe

[Mocne onpeneneHus: MPOLETYPHOTO TUIA TOSIBISETCS BO3-
MOXHOCTb ONMCBHIBATh TIEPEMEHHBIE 3TOTO TUTA. Takue nepeMeH-
HbIe HA3bIBAIOT MPOIIETyPHBIMU TIepeMeHHbIMU. Kak u mienast ne-



pEeMeHHasi, KOTOPOW MOXXHO IIPUCBOUThH 3HAYEHUE 1I€JI0r0 THIIA,
MPOLIEAY PHOM MIEPEMEHHON MOKHO ITPUCBOUTH 3HAYEHUE ITPOLIE-
AaypHoro tvrna. TakuM 3HaYeHueM MOXKET ObITh, KOHEUHO, ApyTast
npoueypHas NepeMeHHas1, HO OHO MOXET TaKKe MPE/ICTABIIATh
co0o1 IeHTU(UKATOP MPOLeypbl UK (PyHKIIMU. B TakoM KOH-
TEKCTE OMKCAHUS MPOLIEYPbl WX (PYHKIIMM MOKHO paccMaTpu-
BaTh KaK OMKMCaHUE OCOOOT0 poia KOHCTAHTHI, 3HAUEHUEM KOTO-
pOH sIBJIAETCSA NpoLieaypa Win (PyHKIUS.

Kak u npu moGoM Apyrom nprcBauBaHWM, 3HAYECHUs Tiepe-
MEHHOU B JIEBOW U B MPABON YaCTH JOJKHBI ObITh COBMECTUMBI
0 TIpUcBanBaHmi0. [IpolieypHbIe TUIBI, YTOOBI OHU OBLITH COB-
MECTHUMBI I10 TPUCBAMBAHUIO, JOJIKHBI UMETh OJJHO U TO K€ YMC-
JIO apamMeTpoB, a MapaMeTpbl HA COOTBETCTBYIOLIUX MO3ULIUAX
JOJDKHBI OBITH OTUHAKOBOTO TUTA. VIMEeHa mapaMeTpoB B OMuca-
HUU TTPOLIEAYPHOTO TUIMA HUKAKOTO JIEMCTBUSI HE BbI3bIBAIOT.

Kpowme toro, nyist obecriedeHusi COBMECTUMOCTHU TIO MPHUCBa-
MBaHUIO, MpoLieAypa Win (PYHKIMSA, €CIU €€ HY)KHO IIPUCBOUTH
IPOIIeyPHON TIEpEMEHHOM, He JTOJKHA OBITh CTaHAAPTHOW WA
BJIOKEHHOM.



10. Tunbl napaMeTPoOB NOANPOrpaMm

[TapameTpbl-3HaueHUA

dopmabHBIN TTapamMeTp-3HaueHre 00padaThBaeTCsl Kak Jio-
KaJibHasl IepeMEHHasi, OH MOJy4YaeT CBOe HayajbHOE 3HaueHHe
U3 COOTBETCTBYIOLIETO (PaKTUUECKOro MapaMeTpa Mpu aKTUBU3a-
MM TIpoLeAypsl Wi (pyHKUMU. VI3MeHeHus1, KOTopble MpeTep-
neBaeT (hOpMasibHBI MapaMeTp-3HaYeHUEe, He BIIMSIOT HA 3HA-
yeHue (paktuyeckoro napamerpa. CooTBercTBymomiee (hakThie-
CKOe 3Ha4YeHHue NapaMeTpa-3HaueHUs! JOJIKHO OBbITh BbIPaXKEHU-
€M, 1 €r0o 3HaueHUe He J0JKHO UMETh (DAliJIOBBIM THII.

[TapameTpbI-KOHCTAHTBI

dopmasibHbIe TTAPAMETPbI-KOHCTAHTHI TOJIYYalOT CBOE 3Ha-
YeHue NpY aKTUBU3AlMU Mpouenypbl win ¢pyHkuuu. IIpucsa-
VBaHUsA (POpMAIBHOMY IapaMeTpy-KOHCTAaHTE HE [IOIyCKaloT-
cs1. PopMasIbHBIN MapaMeTP-KOHCTAHTA HE MOXKET Nepe/laBaTbCs
B KayecTBe (PaKTUYECKOro napamerpa Ipyroi mpoleaype wiv
(pyHK1IMN.

[TapameTpbl-niepeMeHHbIE

[TapameTp-nepeMeHHasi HWCNONB3YETCSA, KOIJa 3HAuYeHHe
JOJDKHO TIepefaBaTbCsl U3 MPOLEAYpPhl WM (PYHKUUM BbI3bI-
Baowien nporpamme. [lpu aktuBu3anmu (popMasIbHBIM Tapa-
METp-NIepeMEHHas 3amenaeTcs (PAKTUIECKOU NEPEMEHHOU, 13-
MeHeHUs1 (bOpMaJIbHOTO TapameTpa-MepeMEeHHON OTpakaloTCs
Ha (PaKTUYECKOM IapameTpe.



HerunusupoBaHHble TapaMeTphbl

Korma ¢opmasipHblii apameTp ABJISAETCS HETUIM3UPOBAH-
HbIM NTapaMeTPOM-TIEPEMEHHOM, TO COOTBETCTBYIOIIMI (hpaKTU-
YeCKUIi ITapaMeTp MOXKET MPEACTaBIsATh COOOM CCHUIKY Ha mepe-
MEHHYIO WJIM KOHCTaHTy. HeTunusupoBaHHbIA MapamMeTp, OMU-
CaHHBIA C KJIIOYEBBIM CJIOBOM Var, MOXeT MOAU(UIIMPOBATHCA,
a HETUMU3UPOBAHHBIN MapaMeTp, ONMMCAHHBII C KJIIOYEBbIM CJIO-
BOM CONSt, JOCTYIEH TOJIbKO MO YTEHUIO.

[IpouenypHsle iepeMeHHbIE

[ocne onpeneneHus MpouesypHOro TUIA MOSBISETCS BO3-
MOXHOCTb ONMCBHIBATh IEPEMEHHbIE 3TOrO TUMAa. Takue nepeMeH-
Hbl€ Ha3bIBAIOT IMPOLIEAYPHBIMU NepeMeHHbIMU. [TponenypHon
nepeMeHHON MOXHO MPUCBOUTH 3HAUYEHHUE MPOLIEAYPHOTIO THUIIA.

[Mpouienypa wiu (pyHKIMS TPY PUCBAWBAHUM OJKHA OBITh:

1) He cranapTHOM;

2) He BJIO)KEHHOM;

3) He npouieaypoy Tumna inline;

4) He npouexypoy npepeiBaHuA (interrupt).

[TapameTpsl poOLIEAYPHOTO TUIMA

[TockosbKy MpolieAypHbIE TUIIBI JOIYCKAETCS UCIIONb30BAaTh B
JMOOOM KOHTEKCTE, TO MOKHO OMKCHIBATH MPOIE Ty Pbl UTH (DYHK-
[[UU, KOTOPbIe BOCIPUHUMAIOT TIPOLEAYPHl U (PYHKIIUU B Kaye-
CTBe mapameTpoB. [lapameTpsl MpOIEAypHOTO TUMA OCOOEHHO
TI0JIE3HBI B TOM CJIy4yae, KOTrJa Haj MHOXXECTBOM IPOLIEAYP WU
(pyHKI1IMIT HY)KHO BBHITIOJTHUTH KaKHe-TO OOIIIUE NeVCTBUS.

Ecimm npouenypa niam (pyHKUMS JOJKHBI IepelaBaThCsl B Ka-



YecTBe MapamMeTpa, OHU JOJKHBI YAOBJIETBOPSTh TEM XKe MPaBH-
JlaM COBMECTHIMOCTH THIIA, YTO M TIPY NIPUCBaUBaHUM. TO eCTb,
TaKkue MPOIeAypbl WM (PYHKIMU JOIKHBI KOMITUIIMPOBATHCS C
JMPEKTHBOM far, OHM He MOTYT OBITh BCTPOEHHBIMH (DYHKIIUSIMH,
He MOTyT OBITh BJIOXKEHHBIMU Y HE MOTYT ONHCHIBATLCSI C aTpH-
Oytamu inline nnm interrupt.



11. Ctpoxosbiii Tun B Pascal.

IIpoueaypsl u (pyHKIUM JJI51
NepeMeHHBIX CTPOKOBOIO THIIA

[TocnenoBaTeIbHOCTh CUMBOJIOB OIPEAETICHHOM JIJTMHBI HA3bI-
BaeTcsl CTpokou. [lepeMeHHble CTPOKOBOIO THUIA ONPEAEsIsIOT-
csl MyTeM YKa3aHWsI UMEHU NePEMEHHOM, 3ape3epBUPOBAHHOIO
CJIOBa string, ¥ BO3MOKHO, HO He 00sI3aTeJIbHO YKa3aHWsI MaKCH-
MAaJIbHOTO pa3Mepa, T. €. IJTMHbI CTPOKH, B KBaJJPaTHBIX CKOOKaX.
Eciu He 3agaBaTh MaKCMMAaJIbHBIN pa3Mep CTPOKH, TO IO YMOJI-
YaHMIO OH OyneT paBeH 255, T. €. cTpoka OyaeT cocTosTh u3 255
CUMBOJIOB.

K kaxxaomy a/ieMeHTy CTPOKU MOXHO OOpaTUTHCS IO €ro HO-
Mepy. OHaKO BBOJ M BBIBOJ] CTPOK OCYILECTBJISIIOTCS LIEJTMKOM,
a He MI03JIEMEHTHO, KaK 3TO IIPOMCXOIUT B MaccuBax. Uncio BBe-
JEHHBIX CUMBOJIOB HE JIOJIKHO MPEBBIIIATh YKA3aHHOTO B MAKCH-
MaJbHOM pa3Mepe CTPOKH, TaK eC/Id TaKoe IMpeBbIllieHre OyaeT
UMETh MECTO, TO «JIUIIHUE» CUMBOJIBI OYIYT IPOUTHOPUPOBAHBI.

[Ipouenyps! ¥ PyHKIUM 7151 IEPEMEHHBIX CTPOKOBOTO TUIA

1. Function Copy(S: String; Index, Count: Integer): String;

BosBpainiaet noacTpoKy CTpOKU. S — BIpakKeHUE TuIa String.
Index u Count — BbipaxeHus 1ieyioro tumna. PyHKLKs BO3Bpallia-
€T CTPOKY, cozeprkaiiytio Count CMMBOJIOB, HAUMHAIOIIUXCS C TIO-
suniuu Index. Eciu Index Gonbiiie, yem jyivHa S, pyHKIMS BO3-



BpAIlLlAeT MyCTYIO CTPOKY.
2. Procedure Delete(var S: String; Index, Count: Integer);
Vaanser noacTpoky cuMBoJioB AnauHoi Count U3 cTpoku S,

HauMHas ¢ no3uuuu Index. S — nepemenHas tuna String. Index

u Count — BeIpaxkeHus 1iesoro tTuna. Ecmu Index Gosbine, yem

JUIMHA S, CUMBOJIbI HE YIAJISIOTCA.

3. Procedure Insert(Source: String; var S: String; Index:
Integer); OObeanHSET MOACTPOKY B CTPOKY, HAYMHAS C OIpe/e-
JICHHOW NO3UILIMU. Source — BbIpaxkeHue Tumna String. S — nepe-
MeHHas Tvmna String mo0oi umHbL. Index — BbIpakeHue 1eo-
YHUCJIEHHOrO THIIA. Insert BcTaBisgeT Source B S, HaYMHAs C IO-
3ULINAA S.

4. Function Length(S: String): Integer;

Bo3sBpaiaer yuciao cMMBOJIOB, (PaKTUUYECKH UCIIOJIb3YyEMOE B
crpoke S. OOparute BHUMaHUE: MPU MCHOJIB30BAHUU CTPOK C
HYJIb-OKOHYaHUEM, YMCJIO0 CUMBOJIOB He 00513aTeIbHO PABHO YHC-
7y OarTOB.

5. Function Pos(Substr: String; S: String): Integer; Uet nox-
CTpPOKY B cTpoke. Pos urier Substr BHyTpu S

Y BO3BpAIIAET LIEJIOYMCIIEHHOE 3HAYEHUE, KOTOPOE SABJISAETCS
MH/IEKCOM TepBoro cuMBosia Substr BHyTpu S. Eciu Substr He
HaujeH, Pos Bo3Bpalaer HyJib.



12. 3anucn

3anuch MpeAcTaBisieT coO0il COBOKYIHOCTh OrpaHUYeHHO-
IO YMCJIA JIOTUYECKU CBSI3AHHBIX KOMITOHEHT, MPUHAICKAITIX
K pa3HbIM TUnaM. KOMIOHEHTHI 3anmicy Ha3bIBAIOTCS MOJSMH,
KaxkJ0e U3 KOTOpbIX ompenensercs uMmeHeMm. [lose 3amucu co-
JEPXKUAT UM$ TI0JIs], BCJIE 32 KOTOPBIM Yepe3 ABOETOUYHE YKa3bl-
BAETCsI TUI 3TOro 1oJ1sl. [osist 3armcu MoryT OTHOCUTBCS K JII000-
My THIY, AOITyCTUMOMY B si3bike Pascal, 3a nckimodyennem aii-
JIOBOT'O THUIIA.

Onwucanue 3anucu B s3bike Pascal ocyiiectBisiercs: ¢ momo-
mipio cyskeoHoro cioBa RECORD, Benet 32 KOTOpbIM OIUCHIBA-
I0TCS1 KOMITOHEHTBI 3aIUCH. 3aBEepIIAETCS] OMMCAHUE 3aITUCH CITy-
*eOHbIM cioBoM END.

Hanpumep, 3anucHasi KHUKKa COOEpKUT (paMIIMU, UHULMA-
JIbl 1 HOMepa TesiepoHa, HOTOMY OTAEIbHYIO CTPOKY B 3aITMCHOM
KHMKKE YIOOHO MPECTaBUTh B BUJE CIICAYIOIIEH 3aviCH:

type Row = Record

FIO: String[20];

TEL: String[7];

end;

var str: Row;

Onucanue 3anvceid BO3MOXKHO U 0e3 UCTOIb30BaHUsI UMEHU
THUIA, HAIPUMED:

var str: Record



FIO: String[20];

TEL: String[7];

end;

OopariieHue K 3anKcy B 11eJI0M JIOMYCKaeTcsl TOJILKO B orepa-
TOpax MPUCBAaWBaHUs, IJIe CIeBa U CIIpaBa OT 3HaKa IMPUCBanuBa-
HUS UCTIOJB3YIOTCSI MMEHA 3aliCer OJUHAKOBOro tumna. Bo Bcex
OCTaJIbHBIX CIIyYasix ONEPUPYIOT OTACJILHBIMU MOJISIMU 3aITUCEN.
YtoObl 0OpaTUTHCA K OTAETBHOM KOMIIOHEHTE 3arKcy, He0OX0-
JMMO 3a/1aTh UM 3alUCH U Yepe3 TOUKY YKa3aTb UMsI HY’)KHOTO
rosst. Takoe nMsI Ha3bIBaeTCsI COCTaBHBIM. KoMMoOHEHTOM 3amu-
CH MOEeT OBITh TaKXke 3aliCh, B TAKOM CJIyyae COCTaBHOE UMS
OyeT cozepkarh He Ba, a 0oJIblliee KOJTMUECTBO UMEH.

OoOpainieHe K KOMITIOHEHTAM 3aruceil MOXKHO YIPOCTHTH,
€CJIM BOCIOJIb30BaThCS ONEPATOPOM mpucoequHenus: with. Ox
MO3BOJISIET 3aMEHUTh COCTABHbIE MMEHA, XapaKTepu3yIollue
KaxJj0€e ToJjIe, MIPOCTO Ha UMEHa TOJIel, a UMs 3alliCy Ollpejie-
JIUTh B OMepaTope MPUCOeTUHEHUS.

WNHorna conepkumMoe OTIEIbHOU 3aITMCH 3aBUCUT OT 3HAYEHU S
onHoro u3 ee noseut. B s3bike Pascal jonyckaercst onucanue 3a-
MIUCH, COCTOSAIIIeN 13 00IIel U BapuaHTHOH yacteii. BaprantHas
4acTh 3a[Ia€TCs C MOMOIIBI0 KOHCTpYKLmH case P of, rae P — ums
noJisi U3 oOIIel YacTy 3armucu. Bo3MokHbIe 3HAYCHU S, TIPUHH-
MaeMble 3TUM T0JIEM, MEPEYUCIISIOTCS TaK ke, Kak U B omnepa-
Tope BapuaHTa. OJJHaKO BMECTO YKa3aHHWsl BBIMIOJHSAEMOTO JIeu-
CTBUsI, KaK 3TO JIeJIaeTCs B ONepaTope BapuaHTa, YKa3bIBAIOTCS
TIOJIsl BAPUAHTA, 3aKJTIOUEHHBIE B KpyTJible ckoOku. Orucanue Ba-



PUAHTHOW YacTH 3aBepIaeTcs cykeOHbIM ciioBoM end. Turt ro-
74 P MOXHO yKa3aTh B 3aroJIOBKE€ BapUaHTHOM 4yacTd. MHuIm-
aM3alus 3armceil OCyIecTBIISIETCS C MOMOIIBIO TUITU3MPOBAH-
HBIX KOHCTaHT.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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