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A. B. IIBeTkoBa
Nudopmaruka u
HH(Q OPMAIIMOHHbIE
TE€XHOJIOTHM:
KOHCIEKT JeKInN

JIEKIIAA Ne 1. BBeaenue
B MH(POPMATHKY

1. Macpopmaruka.
Nudopmanus. Ilpencrasiaenue
1 00padoTKa uHgopmManuu

Nudopmaruka 3annmaercs popMaiM30BaHHBIM MpeCTaBIe-
HUEeM OOBEKTOB U CTPYKTYP UX B3aMMOCBSI3€H B Pa3IMYHBIX 00-
JIACTSIX HAYKW, TEXHUKU, TTPOM3BOJACTBA. [ MOEeIMpoBaHUs
OOBEKTOB W SIBJIEHUI WCMOJNB3YIOTCS pa3ivuHble (hopMasibHbIE
Cpe/CTBa, HApUMep JIOTHYecKue (pOpMyIibl, CTPYKTYpPbI [aH-
HBIX, SI3BIKU [TPOrPAMMHUPOBAHUS U AP.



B undopmaruke takoe pyHIaMEHTaIbHOE MOHSTHE, KAK UH-
(popmanist uMeeT pa3nUyHbIe 3HAUEHUS:

1) dbopmanbHOE mpesacTaBieHre BHEIHUX (popM nHPOpMa-
M,

2) abcTpakTHOE 3HaYeHWe WH(pOpPMAIUK, ee BHyTPEHHee CO-
JepKaHue, CEMaHTHKA,;

3) oTHoleHre UHGOPMALIMKU K PeabHOMY MUDY.

Ho, kak npasuio, nog uHgopmaryein HOHUMAIOT ee a0CTPaKT-
HOE€ 3HaueHue — cemanmuxy. VIHTeprpeTupys MnpeacTaBieHust
vMH(pOpMay, Mbl MOIYYUM €€ CMBIC, CEMAHTUKY. [loatomy,
€CJIM MBI XOTUM OOMEHMBAThCsI MH(OpPMAaIel, HaM HeoOXO/Iu-
MBI COTJIACOBAHHbIE MPEICTaBIEHN ], YTOOBI He HapyIlalach Mpa-
BUJIBHOCTh MHTepnperaiuu. [IJist 3T0ro MHTEPIpETauio Mpej-
CTaBJIeHUs1 MH(OPMAILIUK OTOKAECTBJISAIOT C HEKOTOPHIMU MaTe-
MaTHYECKUMU CTPYKTypamu. B aTom ciryuae obpadoTka nuHgop-
Mallii MOXeT ObITh BBIMIOJIHEHA CTPOTMMHU MaTeMaTh4eCKUMU
METO/IaMHU.

OpHO M3 MaTeMaTMYECKHUX OMHMCAaHUKM WMH(POPMALMU — 3TO
Npe/icTaB/IeHue ee B Buae (pyHKUmMU y =f(x, t), rae t — Bpemsi, X —
TOYKA HEKOTOPOTO M0JIs1, B KOTOPON U3MepsieTcsl 3HaueHue y. B
3aBUCUMOCTH OT MapaMeTpoB (PYyHKIMU XU(MH(POPMALIUIO MOX-
HO KJIACCU(PMLIMPOBATh.

Ecnmu mapameTpsl — CKaJisipHble BEJMUYMHBI, TPUHUMAIOIINE
HeTpEepBIBHBIN psifl 3HAYEHUH, TO MOTy4YeHHas] TAKUM 0Opa3oM
nHpopMaIMs Ha3bIBAETCSI HEMPEPHIBHOW (WM aranoeoeoii). Ec-
JIM ke MapaMeTpaM NpuaaTh HEKOTOPBIH 1Iar U3MEHEHUH, TO UH-



(popmarus HazbiBaeTcst duckpemmoti. [luckpeTHas uHgopmaius
CUMTAETCs YHUBEPCAIbHOM, TaK KaK JJIsi KaXJbIX KOHKPETHBIX
NapaMeTPOB MOXHO TOTYYHUTh 3HaUeHUe (PYHKIMU C 3a1aHHON
CTENEHbIO TOUHOCTH.

JuckpeTHyio nH(POPMAITUI0 OOBIYHO OTOXIECTBIISIIOT C YUgh-
poeoii uHpopMalen, KOTopas SIBISETCS YaCTHBIM CIIydaeM
CUMBOJIbHOM MH(popManuu ajngaBUTHOrO NpeAcTaBieHus. AJl-
(haBuT — KOHEUHBIT HAOOP CUMBOJIOB JIIOOOU TpUpoaBl. OUeHb
4acTo B ”H(POPMATUKE BO3ZHUKAET CUTYallUsl, KOrJa CUMBOJIbI Of1-
HOro ayipaBUTa HAIO TMPEICTaBUTh CUMBOJIAMU JIPYroro, T. €.
MIPOBECTU ONEPALMIO KOOuposarus. ECI KOTMYeCTBO CUMBOJIOB
KOIMPYEMOro aji(paBUTa MEHbILE KOJMYECTBA CUMBOJIOB KOJM-
pytouiero andasura, TO cama onepanusi KoAUPOBAHUS HE SIBJIsI-
€TCsI CJIOKHOM, B IPOTUBHOM CITydae HEOOXOAMMO UCTIONb30BaTh
(pukcrupoBaHHBI HAOOP CUMBOJIOB KOAMPYIOIIEro ayipaButa st
OJHO3HAYHOTO MTPaBUJIBHOTO KOAAUPOBAHUS.

Kak mokazana mpakTtuka, Hanbosee MpoCThIM ayipaBUTOM,
MO3BOJISIIOIIMM KOAUPOBATh Apyrue angaBUThI, SIBISETCS ABO-
WYHBIN, COCTOSIIIUE U3 IBYX CUMBOJIOB, KOTOPbIe 0003HAYAIOTCS,
Kak npasuiio, yepe3 O u 1. C nomMolupio n CUMBOJIOB JJBOMYHO-
ro ajngaBUTa MOXKHO 3aKOAUPOBATH 211 CUMBOJIOB, 4 3TOTO JJOCTa-
TOYHO, YTOOBI 3aKOAMPOBATH JTIOOOH aJihaBHT.

BenmuunHa, KoTopass MOkeT ObITh IMpPEICTaBJICHA CUMBOJIOM
JBOMYHOTO aj1haBUTA, HA3bIBAETCS MUHUMAJIbHOM €IMHULIEN H-
opmaru wim 6urom. [ocnenoBarenbHOCTh U3 8§ OUT — OAT.
Ancasut, cogepxammuii 256 pa3nTMUHbIX 8-OUTHBIX TTOCIIEI0BA-



TEJIbHOCTEN, HA3bIBAETCSI OALIMOBbIM.

B kadecTBe CTaHIAPTHOIO CErOfHS B MH(POPMATUKE ITPUHAT
KOJl, B KOTOPOM KaKAblii cUMBOJ Koaupyetcs 1 Gaiitom. Cyriie-
CTBYIOT U JIpyTue ajipaBUTHI.



2. CucreMbl CUMCJICHUS

[Mon cuctemoii cumcieHus: Moapa3yMeBaeTcss Hadop MpaBUIT
HAUMEHOBAHMSI U 3allMCU YKcesl. Pa3inuyaloT Mo3UIMOHHBIE U
HETO3UIIMOHHBIE CUCTEMbI CUMCIICHUS.

CucremMa cuuciieHUs] Ha3bIBACTCSl NOZUUUOHHOL, €CIIA 3Haue-
HUe 1U(PHI YUCIa 3aBUCUT OT MECTOIONOKEHUS LU Pbl B YUC-
Jie. B MpOTHBHOM cilyyae OHa Ha3bIBAETCS] HeNnO3UUUOHHON. 3Ha-
YeHHUE YKCIa ONPEIENSIeTCs MO TONIOKEHUIO 3TUX UdpP B UucIe.



3. IlpeacraBienue uyncesa B IBM

32-pa3psiHble MPOIeCCOPbl MOTYT PadOTaTh C OMePaTUBHON
NaMsThI0 EMKOCThIO J10 232-1, a agpeca MOTYT 3allMChIBaThCs B
nuanazone 00000000 — FFFFFFFE. Oanako B peajibHOM peXu-
Me mpotieccop padoTaer ¢ mamsThio 1o 220-1, a agpeca nonaja-
1ot B quanazod 00000 — FFFFF. Baiitel mamsatu MoryT o0beau-
HATHCSA B MOJISI KaK (PUKCUPOBAHHOM, TaK U TIEPEMEHHON JTUHBI.
CnoBoM Ha3zbIBaeTcs 1oJjie (PMKCUPOBAHHOM JIJTMHBI, COCTOSIIIIEE
u3 2 6allTOB, TBOWHBIM CJIIOBOM — TIOJie U3 4 OalTOB. Anpeca Io-
Jieri OBIBAIOT uemible N HeuemHble, TIPU STOM JJIsl YETHBIX ajipe-
COB Orepalvy BHIOTHSAIOTCS ObICTpee.

Yucna ¢ pukcupoBaHHOW TOukor B DBM mpeacTaBisiorcs
KaK 1ieJIble JBOMYHBIE UMCIIA, U 3aHUMAaeMbIi KIMU 00bEM MOXKET
cocraBiATh 1, 2 v 4 Oanra.

Lenbie ABOUYHBIE YMCIIA TTPEICTABISAIOTCS B IOMOTHUTEIHHOM
KOJIe, COOTBETCTBEHHO 4HCJa C (DUKCUPOBAHHOW TOYKOM Tpejl-
CTaBJISIOTCA B IONOJHUTENBHOM Kojie. [Ipu aToM ecnu uuciio 3a-
HUMaeT 2 0aiiTa, TO CTPYKTypa YMClia 3alUChIBAETCS TIO CIIETy-
I0IIEMY TPaBHITY: CTAPIINIA pa3psii OTBOAUTCS IMOJ 3HAK UKCIIA,
a ocTaJibHbIe — MOJ, ABOUYHBIE 1T PbI YKcia. JonomHUTebHbIN
KO/l TOJIOKUTEIBHOTO YUC/IA PABEH CAMOMY YHCITY, a JOMOJIHU-
TEJIbHBIN KOJI OTPUIIATEILHOTO YKC/Ia MOXET ObITh TIOJNyYeH IO
Takou popmysie: x = 10u — \x\, rae n — pa3psiIHOCTb YUCIA.

B nBonyHO¥ crucTeme cuucieHust A0ONOTHUTETbHBIN KO ITOJTY-



YaeTcsl MyTeM WHBEPCUM Pa3psijioB, T. €., 3aMEHOW €JJMHUIL HY-
JISIMU ¥ HAOOOPOT, ¥ IPUOABJIEHNEM €JMHUIIBI K MIIAIIEeMy pa3-
pAany.

KosnuecTBO OMTOB MAHTUCCHI OMpeeNsieT TOYHOCTh Mpei-
CTaBJICHUSI YHMCEJI, KOJMYECTBO OWMTOB MAIIMHHOIO TMOPSIKa
OTpeJiesIsSieT AUara3oH MPeICTaBIeHUs YMce]l C TUIABAIOIIEH TOU-
KOW.



4. ®opmaan3oBaHHOE
MOHSITHE AJrOpPUTMA

AJNTOpUTM MOXKET CYIIECTBOBaTh TOJBKO TOTAA, KOTAA B TO
K€ caMoe BpeMsI CYILECTBYET HEKOTOPBI MaTeMaTH4eCcK1ii 00b-
eKkT. PopMaM30BaHHOE TIOHATHE AJITOPUTMA CBSI3aHO C MIOHSATH-
€M PEKYPCUBHBIX (DYHKIIMI, HOPMAIBHBIX aJITOPUTMOB Mapko-
Ba, MaluH ThopuHra.

B matemartuke (pyHKIIMSI Ha3bIBa€TCSl OQHOZHAYHOM, €CIH 17151
moGoro HaOopa apryMeHTOB CYIIECTBYET 3aKOH, IO KOTOpO-
My OIlpefiesisieTcsl eIMHCTBeHHOe 3HaueHne (pyHKuuu. B kaue-
CTBE TaKOI'0 3aKOHA MOXET BBICTYIIATh AJITOPUTM; B 3TOM Clly4ae
(byHK1LIMS HAa3bIBACTCSA BLIMUCAUMOI.

PexypcuBHbIE (DYyHKIMU — 9TO MOAKJIACC BEIYUCIUMBIX (DYHK-
WA, a aJrOPUTMBI, OINPEAENSIONINE BbIYKMCICHUs, HA3bIBAIOT-
CSL conymcmeyrouUMU aN20PUMMAMU PEKYPCUBHBIX (DYHKIIUA.
CHavasia pukcupyiorcsi 0a3oBble peKypcUBHbIe (DYHKLIMU, 7S
KOTOPBIX COMYTCTBYIOUIMN aJITOPUTM TPHUBUAJIEH, OJHO3HAYEH;
3aTeM BBOIATCS TPU IPaBWJIa — ONEPAaTOPbl NOOCMAHOBKU, pe-
Kypcuu i MUHUMU3AUULL, TIPU TIOMOIIM KOTOPBIX Ha OCHOBE 0a30-
BbIX (PYHKIIMH MOTyYaloTcsi OoJiee CI0KHbIE peKYPCUBHbBIE (PYHK-
1.

BazoBbIMU (PYHKIMSIMM M MIX COIMYTCTBYIOLIMMH aJIrOPUTMA-
MU MOTYT BBICTYIATh:

1) ¢dyHKIMSA n HE3aBUCUMBIX NEPEMEHHBIX, TOXKJIECTBEHHO



paBHas Hymo. Torna, ecnu 3HakoM (PyHKIMU sBJISIETCA (PN, TO
HE3aBHCUMO OT KOJMYECTBA APryMEHTOB 3HaueHue (PyHKIMU
Clle[lyeT MONOKUTh PaBHBIM HYJIIO;

2) TokAecTBeHHasA (PyHKIMS N HE3aBUCHMBIX IEPEMEHHBIX
BuAa Yni. Torna, ecnu 3HakoM (pyHKLIMU SIBJISIETCA Pni, TO 3HA-
YeHueM (DYHKIMHU CeyeT B35ITh 3HAUEHUE 1-I'0 apryMeHTa, CUM-
Tasi cJieBa HaIpaso;

3) A — (pyHKIIMS OOHOrO HE3aBUCUMOIO aprymenra. Torja,
€CJIM 3HAKOM (PYHKLIMU fBJISAETCA A, TO 3HaYyeHHWEM (PyHKIMU
clielyeT B35Thb 3HAU€HMe, CAeylollee 3a 3HaUeHUEM apryMeHTa.
PasHple yueHble mpejiaraiad cBOM MOAXOAbl K (hOpMaM30BaH-
HOMY

npeAcTaBiIeHuo anroputMa. Hanpumep, amepukaHcKuil yue-
HbIM Yepd npearonoxkul, 4To KJIacC BBIYACIAMBIX (DYHKIMH UC-
YeprbIBaeTCs peKypPCUBHBIMU (DYHKIMSAMU U, KaK CJIECTBUE, Ka-
KM ObI HY OBLIT aJITOPUTM, TiepepadaThIBAIOIINIA OTUH HAOOD 11e-
JIbIX HEOTPULIATEIIBHBIX YMCEI B IPYTOM, HAIETCA aJITOPUTM, CO-
IYTCTBYIOIIMMA PEKYPCUBHOU (DYHKIIMH, SKBUBAJIEHTHBIN JJAHHO-
my. CreoBatesibHO, €CJIU 11 pellieHUs] HEKOTOPOM MOCTaBJIEH-
HOM 3a/1a4¥ HEJIb3s IOCTPOUTh PEKYPCUBHYIO (DYHKIIMIO, TO U HE
CYILECTBYET aJITOpPUTMA 14 ee peleHus. [Ipyroit yueHsii, Thbio-
puHT, pa3zpabortan BUpTyanbHyo DBM, koTtopas nepepadarsiBa-
JIa BXOJHYIO [TOC/IEI0BATEIbHOCTh CHMBOJIOB B BHIXOJHYIO. B CBsI-
31 C 3TUM MM ObUI BBIIBUHYT TE3HC, YTO J00Asl BBIYMCIUMAS
(pyHK1UIMA BRIUMCIMMA IO ThIOpUHTY.



JIEKIIAA Ne 2. A3bik Pascal

1. BBenenue B a3bik Pascal

OCHOBHBIE CUMBOJIBI SI3bIKA — OYKBBI, IIU(MPHI U CIIECITUATIBHBIE
CUMBOJIBI — COCTaBJISIIOT ero ajndasut. A3bik Pascal Bkimodaer
ClIeyIoLNii HAa0Op OCHOBHBIX CUMBOJIOB:

1) 26 NaTMHCKUX CTPOYHBIX M 26 JIATUHCKUX MPOMMUCHBIX
OyKB:

ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghijklmnopgrstuvwxyz;

2) _ (3HaK MOAYEepPKUBAHUS);

3) 10 uudp: 0123456789;

4) 3HaKM ONepaLUN:

+-—X/=<><><=>=:= @;

5) orpaHUYUTENN:

S OLTC) )

6) criercukaropsr: N # $;

7) cyxeOHble (3ape3epBUPOBAHHBIE) CIIOBA!

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-
vt ripooest. [Tpo6esbl Heb3si UICMONIb30BaTh BHYTPHY CIIBOCHHBIX
CUMBOJIOB Y 3apE3EPBUPOBAHHBIX CJIOB.

Konuenuus muna oas oannwix

B marematmke nNpUHATO KJIACCU(PULIMPOBATh NEPEMEHHBIC
B COOTBETCTBUU C HEKOTOPHIMM BaKHBIMU XapaKTEPUCTUKAMHU.
[TpousBOOUTCS CTPOroe pasrpaHUYEHUE MEKY BEIeCTBEHHBI-
MU, KOMILIEKCHBIMU Y JIOTUYECKMMU TIEPEMEHHBIMU, MEXIY Te-
PEMEHHBIMU, MTPEICTABIISIONIMMY OTAEIbHBIE 3HAYEHUS] U MHO-
’KECTBO 3HAYCHUH, U T. J1. [Ipr 00paboTKe naHHbIX Ha DBM Takas
kyaccudukanms emie 6osee BaxHa. B 1000M alropuTMUYeCKOM
SI3bIKE KaKAasi KOHCTAHTA, IEPeMEHHas1, BBIpaKeHue Win (pyHK-
1151 OBIBAIOT OIPE/ICIEHHOTO THIIA.

B sa3pike Pascal cymiectByer mpaBuio: TUIT SIBHO 33Ja€TCS B
OMMCAHUY NIePeMEHHON WM (PYHKIIUU, KOTOPOE MpPeaIecTByeT
X ucnosb3oBanuoo. Konnemnmusa tumna s3pika Pascal nmeer cie-
JYIOIIFEe OCHOBHBIE CBOMCTBA:

1) moOoi TUMN JaHHBIX OMpeeIseT MHOXKECTBO 3HAUEHU,



K KOTOPOMY NMPUHAIJIEKUT KOHCTAHTA, KOTOPBIE MOXKET IPUHM-
MaTh MepeMeHHasl WM BbhIpakeHHe MO0 BhIPabaThIBaTh Orepa-
M Wik (PyHKIMS;

2) TWII 3Ha4YEHU, 331aBaEMOT0 KOHCTAHTOM, [IEPEMEHHOMN WJIN
BBIPAKEHUEM, MOKHO OIPEEUTD 10 UX BUJy WM OIMCAHUIO;

3) kaxpaas omepanys Wi (yHKIUs TpeOyloT apryMeHTOB
(pMKCMPOBAHHOTO THMA W BBIAAIOT Pe3yJbTaT (PUKCHUPOBAHHOIO
TUIIA.

Ortclona cienyer, 4To TPaHCIATOP MOXKET MCIOJIb30BaTh UH-
(popmanmio o TMIax 1S TPOBEPKU BBIYMCIMMOCTHU U MPABUJIb-
HOCTU Pa3JIMYHBIX KOHCTPYKIIUH.

Tun onpenenser:

1) BO3MOXHBIE 3HAUEHUSI TIEPEMEHHBIX, KOHCTAHT, (DYHKIIHH,
BBIPAKEHUI, IPUHAIEKAIIMX K JAHHOMY THILY;

2) BHYTPEHHIO (popMy IpeCTaBIeHUs JaHHbIX B DBM;

3) onepauuu ¥ (PyHKLMH, KOTOPBIE MOT'YT BBINOJIHATHCS HAJ
BEJIMYMHAMM, [TPUHAJIEKAIMMY K JAHHOMY THITY.

Criemyer 3aMeTHTh, YTO 00s3aTeIbHOE OMMCAHUE THIA TPH-
BOJIUT K U30BITOYHOCTH B TEKCTE MTPOTPaMM, HO Takasi H30BITOU-
HOCTb SIBJISIETCS BaKHBIM BCIIOMOTaTEIbHBIM CPEACTBOM pa3pa-
OOTKHM TTpOrpaMM M pacCMaTpPHBAETCsI Kak HEOOXOIUMOE CBOM-
CTBO COBPEMEHHBIX AJITOPUTMHUYECKUX SI3IKOB BBICOKOIO yYPOB-
HSl.

B asbike Pascal cyluecTByIoT CKalsIpHbIE U CTPYKTYpPUPOBaH-
HblE TUIIBI JaHHBIX. K CKalsApHBIM TMIIAM OTHOCATCA CTaHJApT-
HblE THUIbl U THUIIBI, ONpeenseMble noab3oparenaeM. CrtaHaapt-



HBIE TUITBI BKJTIOYAIOT IeJIble, JEACTBUTEIIbHBIE, CHMBOJIBHBIM, JIO-
TMYECKUE U AIPECHBIN THUIIBI.

Llenble TUIBI ONPEAESIIOT KOHCTAHThI, IEPEMEHHbIE U (DYHK-
1IMH, 3HAYEHUsI KOTOPbIX PEaTM3yI0TCs MHOKECTBOM LIEJIbIX YU-
cell, IOMYCTUMBIX B JaHHOU DBM.

Tun Mmanazon 3nagsensi Tpeoyeman namarts (Haiim)
Byte 0...255 1
Word 0..65535 2
Shortint —128..127 I
Integer —32768..32767 2
Longint | — 2147483648... 2147483647 4

JleficTBUTENIbHBIE TUITHI ONIPEAesIseT Te JaHHbIe, KOTOphIe pe-
AM3YIOTCS TIOIMHOKECTBOM JIEHCTBUTEIIBHBIX UUCEI, TOITYCTH-
MBIX B gJaHHOU DBM.

, . Kommectso Tpeiveman
Tun Jnanazon 3nadenni S
updhp MAHTHCCBE | TEAMSATE { DaiT)

Real 29 —39..17e+ 38 11—-i2 6
Single .5 —45.3.4e + 38 78 4
Double 5.0e — 324...1.7e + 308 15—16 3
Extended|3.4e — 4932...1.1e + 4932 1920 10
Comp —82e+18.92 + 18 19—20 2

Turbl, onpenensemMble MOIb30BaTEIEM, — MEPEUNCIIAEMBIA 1
UHTepBaIbHBINA. CTPYKTYPUPOBAHHBIE TUTIBI UMEIOT YEThIPE pa3-
HOBU/IHOCTH: MAaCCUBbI, MHOKECTBA, 3aITUCH U (DAIAJIBI.



Kpome nepeuncnennsix, Pascal Bkimovaer erie aBa Turna —
NPOLIEYPHBIN U OOBEKTHBIH.

BeipaskeHue si3bIka COCTOUT U3 KOHCTAHT, NIepeMEHHbIX, yKa-
3aresiel (byHKIMI, 3HAKOB OIepalii ¥ CKoOOK. BeipakeHue 3a-
JlaeT MpaBUJIO BBIYKUCIIEHUSI HEKOTOPOro 3HaueHusl. [1opsiiok BbI-
YUCJIEHUSI ONPEIEIISETCS CTAPIIMHCTBOM (ITPUOPUTETOM) COAEP-
*Karuxcsi B Hem oneparuii. B si3bike Pascal mpunHsaT cnenyiomuii
IIPUOPUTET OTEPALIUK:

1) BeIYMCIIEHHS B KPYTJIBIX CKOOKAX;

2) BBIYMCJICHUS 3HAYEHUN (DYHKIINA;

3) yHapHbIE orepaluu;

4) oneparu *, /, div, mod, and;

5) onepanuu +, —, Or, XOr;

6) onepaluy OTHOIICHUS =, <>, <, >, <=, >=.

BeipakeHnsi BXOAST B COCTaB MHOTHMX OIEPATOPOB SI3bIKA
Pascal, — Tak:xe MOTyT ObITh apryMeHTaMU BCTPOEHHbIX (PYHK-
1805078



2. CtangapTHbie
npoueaypsl 1 (pyHKIuM

Apugpmemuueckue pynxuuu

1. Function Abs(X);
BosBpaiiaet abcomoTHoe 3HaUeHKe rapamMeTpa.
X — BbIpaXkeHHe BEIIECTBEHHOTO WJIM 1IEIOUMCIIEHHOTO THUIIA.

2. Function ArcTan(X: Extended): Extended;
BosBpaiiaeT apkTaHreHc aprymeHra.
X — BbIpaXkeHHEe BEIIECTBEHHOTO WJIM 1IEIOUMCIIEHHOTO THUIIA.

3. Function Exp(X: Real): Real;
BosBpaiiaet skCroHeHTy.
X — BbIpaXk€HHE BEIIECTBEHHOTO WJIM 1IEIOUMCIIEHHOTO THUIIA.

4. Function Frac(X: Real): Real;
BosBpataer 1poOHyI0 4acTh aprymeHra.
X — BBIpaKeHHE BeIleCTBEHHOro THra. Pesyabrar — qpoOHast

qacTth X, T. €.
Frac (X) = X-Int (X).



5. Function Int(X: Real): Real;

BosBpaiiiaeT 11e104MucieHHyI0 4acTb apryMeHTa.

X — BbIpakeHUe BEIIECTBEHHOro TUMa. Pe3ybrar — nenouuc-
JIEHHasl 4acTh X, T. €. X, OKPYIJICHHBIN K HYJIIO.

6. Function Ln(X: Real): Real;
BosBpainaer HarypasbHbii torapudm (Ln e = 1) Beipaxkenns
X BEILLECTBEHHOTO TUIIA.

7. Function Pi: Extended;
BosBpamiaer 3HaueHwe Pi, koTopoe omnpejieneHO Kak

3.1415926535.

8. Function Sin(X: Extended): Extended;

BosBpaiiiaetr cunyc aprymeHTa.

X — BbIpakeHHe BEIECTBEHHOTO TUTIA. Sin BO3BpaIliaeT CHHYC
ymia X B paJviaHax.

9. Function Sqr(X: Extended): Extended;

Bo3sBpaiiaeT kBajpar aprymMeHTa.

X — BeIpa)k€HUE C IUIABaIOIEN 3arsaTor. Pe3ynbrar Toro xe
camoro turma, 4tro u X.

10. Function Sqrt(X: Extended): Extended;
BosBpaiiaer kBagpaTHbIi KOPEHb apryMeHTa.
X — BBIpaKEHUE C MUIABAIOIIEH 3anATou. Pesynprar — kBagpar-



HBI KOpeHb X.
IIpoueoypvr u hynxkuuu npeodpazosanus seAuuuH

1. Procedure Str(X [: Width [: Decimals]]; var S);

[TpeoOpa3oBbiBaeT uncio X B CTPOKOBOE MPEICTaBIEHHUE CO-
IJIACHO

Width u napamerpam popmarupoBanus Decimals. X — BbI-
pakeHue BellleCTBeHHOro wiu 1esoro tuna. Width u Decimals
— BBIpaKEHHMS IIEJIOT0 TUMA. S — TepeMeHHas Tumna String wim
CUMBOJIbHBII MACCUB C HYJIEBbIM OKOHYAaHMEM, €CJIH JOITyCKaeT-
Cs1 paCIIMPEHHBIN CUHTaKCHC.

2. Function Chr(X: Byte): Char;
Bospamaer cumBoi ¢ nopsigkoBeiM Homepom X B ASCII-
TadJuIe.

3. Function High(X);
BosBpamaet HanOosblliee 3HaYeHKE B AMalla30He apameTrpa.

4. Function Low(X);
Bo3BpaiiiaeT HaumeHblIee 3HaUCHNE B TUaIla30He NapaMeTpa.

5. Function Ord(X): Longint;
BosBpaiiiaet nopsiIkOBOe 3HaY€HUE BhIPAKEHUS MEPEUNCITH-
MOTO THMA. X — BbIpaXk€HUE MEPEUUCIUMOro THIIA.



6. Function Round(X: Extended): Longint;

OxkpymisieT 3Ha4eHKe BEIIECTBEHHOro TUMa JI0 1ejoro. X —
BBIpAKEHHME BelleCTBeHHOro tuna. Round Bo3Bpamaer 3Have-
Hue Longint, KoTopoe siBsieTCsl 3HaYeHUEM X, OKPYIJIEHHBIM
no Omwxaiimiero nenoro yncna. Ecmu X HaxoguTcss TOYHO MO-
cepeArHe MeX/ly IByMs LEJIbIMUA YUCJIaMU, BO3BPALAETCS YUC-
J0 ¢ HauOoJblled adcomoTHON BeqnuuHOi. Eciau okpyrieH-
HOe 3HaueHue X BBIXOIUT 3a Iuana3oH Longint, reHepupyercs
oIMOKa BPeMEHH BBITIOTHEHH I TPOTPaMMBbI, KOTOPYIO BBl MOXe-
Te 00padoTaTh C UCIMOIB30BAHMEM HCKJIIOUMTEILHOW CUTYaIluH
ElnvalidOp.

7. Function Trunc(X: Extended): Longint;

VYcekaer 3HaYeHME BEIIECTBEHHOIO THIIA 0 Iejioro. Ecim
OKpYyIJIEHHOE 3HaYeHHe X BBIXOAUT 3a auana3oH Longint, reHe-
pupyercsi OmmOKa BpeMEHH BHITIOJTHEHH S IIPOTPAMMBbI, KOTOPYIO
BBl MOXeTe 00padOTaTh C UCTIOIH30BAHUEM UCKTIOUUTETHHON CH-
tyauuu ElnvalidOp.

8. Procedure Val(S; var V; var Code: Integer);

[TpeoOpa3oBBIBAET YMCIIO W3 CTPOKOBOTO 3HAYEHUS S B UMC-
JIOBOE

npeacraieHue V. S — BeIpakeHUe CTPOKOBOTO THIIA — ITOCIe-
JIOBATEIbHOCTh CUMBOJIOB, KOTOpasi (pOpMHpYET 1eioe WId Be-
niecTBeHHoe uuciio. Ecnu BbipaxeHue S HeAOMyCTUMO, UH/IEKC



HEBEPHOTO CMMBOJIA coxpaHsiercsi B nepeMeHHon Code. B mpo-
TUBHOM citydae Code ycTaHaBIMBaeTCs B HyJIb.

Ipoueoypor u pynxuuu padomor
¢ NOPI0KOBbIMU BeAUHUHAMU

1. Procedure Dec(varX [; N: Longlint]);

Boruuraer enunuiy win N u3 nepemenHor X. Dec(X) coot-
BerctBYeT X:= X — 1, u Dec(X, N) coorBercrByer X:= X — N.
X — nepemeHHas nepeuricanMoro tuna uian tuna PChar, ecin
JOIYCKAETCsl PaCUIMPEHHBI CUHTAKCUC, U N — BhIpakeHUe 11e-
nouncienHoro tuna. [Ipoueaypa Dec renepupyet onTUMabHbIA
KO/ 1 0OCOOEHHO TOJIe3Ha B AJTUTEIbHbBIX [IUKJIAX.

2. Procedure Inc(varX [; N: Longlint]);

[Tpubasnser eqununy wim N K nepemeHHor X. X — iepeMeH-
Has nepeurciaumoro tuna wim tuna PChar, eciu nomnyckaercs
paCHIMPEHHBI CUHTAKCUC, U N — BBIpaKEHHUE LIEJI0YUCIEHHOTO
tuna. Inc (X) coorBercrByer nncrpykimu X:= X + 1, u Inc (X,
N) cootBerctByeT nHCTpyKinu X:= X + N. [Iponenypa Inc re-
HEepUpYeT ONTUMAITbHBIN KOJl 1 OCOOSHHO IM0JIe3HA B JUTUTEIIbHBIX
LMKJIaX.

3. Function Odd(X: Longlnt): Boolean;
Bosepamaer True, ecnu X — HeueTHoe uuciio, v False — B ripo-
TUBHOM CJIy4ae.



4. Function Pred(X);
BosBpaiiaet npenpiayiiee 3HaueHue napamerpa. X — Bblpa-
*KE€HHUEe MePEUnCIUMOro TIa. Pe3ybprar Toro e caMoro TUra.

5. Function Succ(X);
Bo3sBpariaer crienyoiee 3Ha4eHUe rnapamerpa. X — BbIpaxke-
HUE MIePEeYrCIIMMOro TUMa. Pe3ybTaT Toro e camMoro THIIA.



3. Oneparopnl sa3bika Pascal

Ycaoenuwiit onepamop

dopmar MoiaHOro YCJIOBHOIO OllepaTopa orpenessercs cie-
ayiomum oopazom: If B then SI else S2; rne B — ycnoBue pas-
BETBJICHUs (MPUHATUS PELIEHHUs]), JJIOTUYECKOE BbIpaKEHUE WU
otHoieHue; SI, S2 — onuH BBIMOIHAEMBIN ONEPaTop, MPOCTOM
WJI COCTaBHOM.

[Ipu BBINOJIHEHNH YCTIOBHOT'O OIIEpaTopa CHaYaJla BEIYMCIISET-
¢4 BbIpaxeHue B, 3aTeM aHaIM3UpyeTCs ero pe3ysabrart: eciu B —
VCTHHHO, TO BBINONIHsAETCA oneparop S1 — Bersb then, a onepa-
TOp S2 MpPOITyCKAeTCs; €ClI B — JI0)KHO, TO BHIIIONHSAETCS Olepa-
Top S2 — BeTBb else, a oneparop S1 — npomyckaercsl.

Tak:ke cyllecTByeT cokpaileHHast (popMa yCIOBHOIO orepa-
topa. OHa 3anuceiBaercs B Bune: If B then S.

Onepamop evioopa

CrpyKTypa orneparopa UMeeT ClIeAyIoIui BUL;

case S of
cl: insructionl;
¢2: insruction2;



cn: insructionN;
else instruction
end;

rae S — BbIpaXkeHUE MOPSIKOBOIO TUIA, 3HAYEHHE KOTOPOro
BBIUHMCISIETCS,

cl, c2...., cn — KOHCTAHTBl TIOPSITKOBOTO THUIIA, C KOTOPHIMU
CPAaBHMBAIOTCS BBIPAKECHU S

S; instructionl,..., instructionN — oniepaTtopbl, U3 KOTOPbIX BbI-
TMIOJTHSIETCS TOT, C KOHCTAHTOM KOTOPOTO COBIAAAET 3HAUEHUE BbI-
paxeHus S;

instruction — oneparop, KOTOPbIil BBIIIOJHSAETCS, €C/IU 3HAYe-
HUE BbIpakeHUs1 Sylg COBMAJAeT HU C OJHOM M3 KOHCTAHT cl,
c2....cn.

JlaHHBIT oniepaTop sIBJIsIeTCsT 000OIIEHNUEM YCIIOBHOTO Orepa-
topa If mis mpousBosbHOrO urcna anbrepHaTuB. CyllecTByeT
COKpallleHHas (popMma onepatopa, Ipr KOTOPOU BETBb else OTCyT-
CTBYET.

Onepamop yuk.aa ¢ napamempom

OmnepaTophl IMKJIA C TapaMeTPoOM, KOTOpPbIE HAYMHAIOTCST CO
CJIOBa for, BbI3bIBAIOT MOBTOPSIOIIEECS BBHIIIOJHEHUE ONepaTopa,
KOTOPBIN MOXET ObITh COCTABHBIM OIEPATOPOM, TIOKa YITPaBJIsi-
IOIIEN TIepeMeHHON MPUCBaMBaeTCsl BO3pacTalolasi Mmocje0Ba-
TEJILHOCTh 3HAUYCHUI.



Oo6mmmii Buj onepatopa for:

fOl" <cuemuuxk uuxkaa> = <HAUaAbHOE 3HAUEeHUe> 1o
<KOHeuHoe 3Hauerue> do <onepamop>;

Korna HaunHaeT BIIOJHSATHCS ONEPATOP for, HAYaIbHOE U KO-
HEYHOE 3HAYEeHU s ONPENeIIoTCsl OAUH Pa3, U 3TU 3HAYEHHUS CO-
XPaHSIOTCS Ha MPOTSKEHUH BCETO BBIMOJIHEHUS onepaTtopa for.
Onepatop, KOTOPbII COAEPKUTCS B TeJie onepaTopa for, BbIIOJI-
HsIETCS1 OAVH Pa3 ISl KA I0TO 3HAYEHU 1 B JUATNIa30HE MEK/1y Ha-
YaJIbHBIM M KOHEUHBIM 3HaueHueM. CUeTurK IUKJIa BCerja MHU-
[MaTM3MUpYyeTCcsl HaJYaIbHBIM 3HaueHrneM. Korga paboraer ornepa-
TOp for, 3HaUeHNe CUeTUYMKA LIUKJIa YBEJTMUUBAETCS IPU KAKAOM
MOBTOPEHUH Ha equHuIly. Eciu HauanbHOE 3HaUeHue MpeBbIIa-
€T KOHEYHOE 3HaYEeHHE, TO COAEepKALIUICS B TeJie oreparopa for
oreparop He BbinosiHsAeTcsA. Korna B oneparope 1MKJIa UCIONb-
3yeTcsl KJII0YEBOE CJIOBO downto, 3HaUE€HUE YIPaBIAIOLLIEN repe-
MEHHOM YMEHBINAETCS MPU KaXJOM MOBTOPEHUU Ha E€IUHUILY.
Ecim HavyanbHOE 3HAYEHUE B TAKOM ONIEPAaTOPE MEHBIIIE, YEM KO-
HEYHOE 3HAYEeHUE, TO COIEPKAIIMICA B TeJle OllepaTopa LUKJIA
OIepaTop HE BbIMOJIHSETCS.

Ecnu onepatop, cogep:xaliuiicsi B Tejie oneparopa for, u3me-
HSIET 3HAUEHNE CUETUHMKA [IMKJIA, TO ITO SIBMsieTcs omuoOkou. [1o-
CJie BBITIOJIHEHU OIlepaTopa for 3HaueHUe YIpaBJIsoIen nepe-
MEHHOM CTaHOBUTCSI HEONPEAEIEHHBIM, €CJIU TOJIbKO BBIIIOJHE-
HUe orepartopa for He ObLIO MPEpBaHO C MOMOIIBIO OriepaTropa
nepexoza.



Onepamop yuk.aa ¢ npedycaosuem

Omneparop 1MK/Ia ¢ NIPeAycIOBUEM (HAYMHAIOIIMICA C KJIO-
yeBoro cioBa while) comepxur B ceOe BbIpakeHHE, KOTOpPOE
yIIpaBJisieT MOBTOPHBIM BBIMIOJIHEHUEM OIepaTopa (KOTOPbIA MO-
KET ObITh COCTaBHBIM orepatopom). Popma 1ukIa:

While B do S;

rae B — jiornyeckoe yciaoBUe, UCTUHHOCTh KOTOPOTO MpOBe-
pserca (OHO ABJIAETCS YCJIOBUEM 3aBEPIIECHUS LIUKJIA);

S — Teno MK — OIUH OIEeparop.

BeipaxxeHue, ¢ MOMOIIBI0 KOTOPOrO OCYIIECTBIISETCS YIIpaB-
JIeHUE TOBTOPEHHEM OIepaTopa, AOIKHO MMETh JIOTMYEeCKU
TUIl. BeluuciieHue ero mpous3BOIUTCS JO TOTO, KaK BHYTPEHHUM
oreparop Oy/eT BbINoiHEH. BHyTpeHHMIA oriepaTtop BHITIOTHSET-
Cs1 IOBTOPHO [0 T€X MOP, MIOKa BbIpa)k€HNE IPUHUMAET 3HAaYCHUE
True. Ecnu BhlpaxkeHue ¢ caMOro Havaja NpUHUMAET 3HAUYEHUe
False, To oneparop, conepxaimiics BHyTpY Oleparopa LMKJIa ¢
IIPEYCJIOBUEM, HE BBITIOJIHSETCS.

Onepamop yuk.ia ¢ nocmycaosuem

B oneparope 1ukIa ¢ nocTycaoBMeM (HAYMHAIOIIAMCS CO CJIO-
Ba repeat) BbIpakeHNE, KOTOPOE YIIPABJIAET NOBTOPHBIM BBIIION-
HEHMEM I10CJIEJOBATEILBHOCTH ONEPaTOPOB, CONEPKUTCA BHYTPU



oreparopa repeat. Popma 1yKJIa:
repeat S until B;

rie B — noruyeckoe ycjaoBUe, UICTUHHOCTb KOTOPOIO IpoBe-
psiercs (OHO SIBJISIETCSl YCJIOBUEM 3aBEPLUCHH S LIMKJIA);

S — onuH 1M GoJiee onepaTopoB Teja IUKJIA.

PesynbTat BeIpaxeHus 0JKeH ObITh JTorudeckoro turma. Ore-
paTopbl, 3aKJIOYEHHbIE MEXAY KIIOUEBBIMU CIIOBAMU repeat U
until, BBIIOJHSAIOTCS TOCJEAOBATENbHO A0 TEeX MOp, MOKa pe-
3yJIbTaT BeIpaxkeHus He mpumeT 3HaueHue True. [TocnenoBaresnnb-
HOCTb ONIEPATOPOB BHIMIOJHUTCS, TIO KpaliHEeW Mepe, OUH pas,
MOCKOJIbKY BBIUMCIIEHUE BbIPAXKEHUsI POU3BOAUTCS MOCTIE KaK-
JIOT0 BBITIOJIHEHU S TTOCJIEJOBATEIHOCTH OIIEPaTOpPOB.



JIEKII A Ne 3.
IIpoueayps! u (pyHKINMN

1. IllousiTHe
BCIIOMOIaTeJbHOI0 aJroOpuTMa

AJNTOpUTM pelleHrs 3aJa4u TPOEKTUPYETCS IyTeM JEKOMITO-
3UIIUM BCEH 3a/1a4M B OT/elbHbIE noa3aaadn. OObYHO Moa3aaa-
YW PEAM3YIOTCA B BUJIE MOIITPOrPAMM.

[loanmporpaMma — 3TO HEKOTOPBIM BCHOMOTATEJIBHBIM AJITO-
PUTM, MHOTOK PAaTHO UCTIOJIB3YIOLIUICA B OCHOBHOM aJITOPUTME C
Pa3IMYHBIMU 3HAYEHUAMU HEKOTOPBIX BXOAALIMX BEJIWYMH, Ha-
3bIBAEMBIX [TAPAMETPAMH.

IogmporpaMma B A3bIKax IPOrpaMMUPOBAHUS — ITO IOCTIE-
JOBATEIBHOCTD OIEPaTOPOB, KOTOPHIE OIPEIEIIEHBI U 3allCaHbI
TOJIBKO B OZJHOM MECTE IIPOrpaMMBbl, OTHAKO UX MOXHO BbI3BAaTh
JU1s1 BBITIOJIHEHU S U3 OTHOW WJIM HECKOJIBKUX TOYEK IMPOTrPAMMBI.
Kaxgaa nognporpamMma onpeaessercss yHUKaaIbHbIM UMEHEM.

B s3bike Pascal cymecTtByloT nBa Tna noamnporpamm — rnpo-
uenypsl u pynkuuu. Ipouenypa u ¢pyHKUMsA — 3TO UMEHOBAH-
Hasl [IOCJIeJ0BATENIHOCTb OMKMCAHUI U oniepaTopoB. [1pu ncnosb-
30BaHUM Ipouenyp Wi (PyHKLIMU ITporpamma AOJIKHA COIEp-
’KaTh TEKCT NPOLIETY Pl WM (DYHKIIMH U OOpallieHre K TPOIIe/Ty-



pe wi pyHkuuu. [Tapamerpsl, yka3aHHbIE B ONMCAHWY, HAa3bIBA-
10TCs (POPMaTBHBIMU, YKa3aHHBIE B OOPAIIEHUH MO POT PAMMBI
— (paktyeckumu. Bee popmasibHble mapaMeTpbl MOKHO pa3OuTh
Ha CJIe/lyIolue KaTerOpuu:

1) napameTpbi-niepeMeHHbIE;

2) nmapaMeTpbl-KOHCTAHTHI;

3) napameTpbl-3HAYEHU S,

4) mapaMeTpsI-poLEeypbl U TapaMeTpbl-(PyHKLMH, T. €. T1a-
paMeTpsl MPOLIELYPHOTO TUIIA;

5) HETUNU3UPOBAHHBIE NTAPAMETPBI-TIEPEMEHHBIE.

TekcTel ponieayp U (PyHKLIMM NOMEIIAIOTCSA B pa3/ies ONuca-
HUI TIpoLeAyp U (PYHKIIMIA.

Ilepeoaua umen npoueoyp u
dynKuuil 8 Kauecmae napamempos

Bo mHorumx 3amadax, OoCOOEHHO B 3aJayaX BBIYMCIIUTEIb-
HOW MaTeMaTUKH, HeoOXOIUMO TiepefaBaTh MMeHa IpOIEeIyp
u QyHKUMA B KadyectBe napamerpoB. s storo B TURBO
PASCAL BBe€H HOBBI TUIl AAHHBIX — MPOLIEAYPHBIN, WU
(pyHKIIMOHAIbHBIN, B 3aBUCUMOCTU OT TOT'O, YTO OIMCHIBAETCS.
(Onucanuie mnpoleaypHbIX U (PYHKIIMOHAIBHBIX THIIOB MPUBO-
JUTCS B pa3Jelie ONUCAHUS THUIIOB. )

DyHKIMOHATBHBI M TIPOLEAYPHBIN TUIT ONPEAEIISIeTCs Kak
3aroJIOBOK Mpoueaypbl U PyHKIIUU CO CITUCKOM (POPMAJIbHBIX T1a-
paMeTpoB, HO Oe3 uMeHH. MOXKHO OIpeneuTh (PYHKIIMOHATb-



HBII, WIK TIPOLIEAYPHBIN TUM Oe3 apaMeTpoB, HApUMep:

type
Proc = Procedure;

[Mocne 0OBsABIEHUS MPOLIETYPHOTO, UK (PYHKITMOHAIIBHOTO,
THUIIA €r0 MOKHO HUCIIOIb30BaTh 7151 OMKUCaHUs (DOPMAIbHBIX I1a-
paMeTpoB — UMeH Tporienyp u ¢pyHknui. Kpome toro, Heooxo-
JMMO HaIuicaTh T€ peajibHble PpoLeAypbl Wi (DYHKIIMU, UMEHA
KOTOpPBIX OYyIIyT MepenaBaThcs Kak (PaKTUIeCKHe mapaMeTpsl.



2. Ilpoueaypnl B Pascal

Kaxoe onucanue mporieypbl COAEPKUT 3ar0JIOBOK, 32 KOTO-
PbIM CJIelyeT MporpaMMHBIiA 0ok, OOIIUI BU/I 3arolioBKa Mpo-
LEAYPbI CIIeTYIOIHIL:

Procedure <ums> [(<cnucox ¢opmanvHvix
napamempog>)|;

[Mpouienypa akTUBU3KMPYETCsI C TIOMOIIIBIO OIepaTopa Mmpolie-
Iypbl, B KOTOPOM COZIEPXKATCSI UMSI TIPOLIETYPBl i HEOOXOTUMBbIE
napameTpbl. OrniepaTopsl, KOTOPbIE JTOJKHBI BBHITIONHATHCS TIPU
3amycKe MpOoIeAyPHl, COIEPXaTCs B ONEPATOPHOM YacTH MOMY-
7151 iporieypsl. Ecii B copepkainemest B poreaype orneparope
BHYTPHY MOJIYJIS1 TPOIIEY Pbl UCTIONb3YeTCs MIEHTU(MDUKATOP TPO-
ey phl, TO TIpOIeAypa OyleT BHIMOMHATHCS PEKYPCUBHO, T. €.
OydeT Ipy BBITIOJTHEHWU 00paIaThcs cama K ceoe.



3. ®ynknuu B Pascal

Onucanue (PyHKIIMU ONpeNesieT YacTh TPOrpamMmbl, B KOTO-
PO BBIYMCIISIETCS M BO3Bpaliaercs 3HaueHre. OOmuil Buj 3aro-
JIOBKA (PYHKIUU CJIEAYIOLIUH:

Function <uma >  [(<cnucok  opmanvhvix
napamempog>)|: <mun 803epauiaemozo peyavmama >;

®yHKIMSA aKTUBU3UpPYETCs NpU ee BbizoBe. [Ipu BbI3OBE
(pyHk1MM yKa3pIBAIOTCA MACHTU(UKATOP (PYHKLIMY U KAKHUE-JIH-
00 mapameTpbl, HEOOXOAUMBbIE ISl €€ BbIUMCIIeHHS. BbI30B
(pyHKIIMM MOXKET BKJIIOUAThCS B BBIPAXKEHUSI B KAyeCTBE OIle-
panja. Korga BeipazkeHue BeIYUCIAETCS, (DYHKIMS BBITIOJIHSETCS
Y 3HauEHMEM OIEepaH/a CTAHOBUTCS 3HAYEHUE, BO3BpAIlaeMoe
(pynkumEn.

B oneparopHoii yactu 0510ka (PyHKIMHU 33/1a10TCSI ONIEPATOPHI,
KOTOPbIE JOJIKHBI BHIIOJHATHCS MPU aKTUBU3alMU pyHKLIMU. B
MOJIyJIE JOJIKEH COIEPKaThCs, 10 KpailHel Mepe, OJIMH OIepaTop
MIPUCBaUBaHUs, B KOTOPOM UJEHTU(PUKATOPY (PYHKITUH MTPHCBA-
UBaeTcs 3HaYeHue. Pe3ynbratoM (pyHKIMU SBIISIETCSA TIOCIIEAHEE
MPUCBOEHHOE 3HaueHue. Ecu Takoil ornepatop NprucBauBaHUA
OTCYTCTBYET WJI OH He ObLJT BHIIIOJIHEH, TO 3HAYEHNE, BO3BpaIlla-
eMoe (PyHKIIMEW, He OMpeAESICHO.

Ecimu naeHtugukarop yHKIMU UCTIONb3YETCS TIPY BbI30BE
(pyHK1IMM BHYTPHU MOAYJIs1, TO (PYHKIIMSI BBIIIOTHSIETCS] PEKYPCUB-
HO.



4. Onepe:xawnue
ONHUCAHUS U MOJKJIIYEHHE
noanporpamm. /lupexkrusa

B nporpamMme MoxeT cogepkaTbCsi HECKOIBKO MOAIPOrpaMm,
T. €. CTPYKTypa IporpamMmbl MOXeT ObITh ycnoxkHeHa. OnHa-
KO 3TH MOAIIPOrpaMMBbl MOTYT PacIiojiaraThCsl Ha OJJHOM YPOBHE
BJIOKEHHOCTH, TIOSTOMY CHAavaJla JOJKHO MITHU OIMCAHUE TOA-
IIPOrpaMMBI, a 3aTeM OOpaIlieHre K Held, €CJTU TOJIBKO He UCTIONb-
3yeTcs ClieluaibHOe orepeskaloliee OnucaHue.

Onucanue nporeayphl, coaep:aiiee BMecTo 0J0Ka orneparo-
POB TUPEKTUBY forward, Ha3bIBAETCsl OMEPEKAIOIIUM OINUCAHU-
eM. B kakoM-m00 MecTe mocje TOro OMUCAHMS C IOMOIIBIO
OIpENIENIAIONIEro OMUCAHKS TPOIeypa JOKHA OMpPeaessaThCs.
Onpenensioliiee ONMUCaHue — 3TO OMKMCAaHUE, B KOTOPOM HCIIOJb-
3yeTCsl TOT JKe UACHTU(HUKATOP TPOIIEAYPHI, HO OMYIIEH CIIUCOK
(bopmasbHBIX TTapaMeTpOB, U B KOTOPOE BKJIIOYEH OJIOK orepa-
TopoB. Onucanue forward v onpeaensoliee OnucaHue JOKHbI
MIPUCYTCTBOBATh B OMHOM M TOM k€ YaCTH OMHUCAHUS ITPOLIEITYPhI
u (pyHKIIMU. MeXIy HUMU MOTYT OIHUCHIBATHCS APYTUE MPOIe-
JOyphl ¥ (DYHKIMH, KOTOPbIE MOTYT 0OpamiaThCs K Mporeaype ¢
orepeskaIM onmucanreM. Takum oOpa3oM, BOZMOXKHA B3aUM-
Hasl peKypcusl.

Onepexaroliiee ONMcaHue U ONpeesIolIee ONUCAHUE TTPe-



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-
pble MOAMPOrpaMMBbl XPaHSAT B BUAE UCXOMHBIX (DaiiIOB HA JHC-
Ke, a MPY HEOOXOAMMOCTH OHU MOJKJII0YAIOTCS] K OCHOBHOM MPO-
rpamMMe Ha 3Tane KOMIWISAUUU MPU TOMOIIU OUPEKMU8bl KOM-
NUASUULL.

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-
CbIBaeTCs 3HAK S, a 3aTeM, ONsATh ke O0e3 nmpodesia, yKa3blBaeTCs
JUPEKTUBA.

IIpumep

1) {SE+} — smynupoBarh MaTeMaTU4ECKUM COMTPOLIECCOP;

2) {SF+} —dopmMupoBars JaabHUI TUI BBI30BA IPOLIELYP U
pyHk1MI;

3) {SN+} — ucnonb30BaTh MaTEMaTUUYECKUI COMTPOLIECCOP;

4) {SR+} — npoBepATh BBIXO/ 32 TPAHUILIBI TUATIA30HOB.

HekoTopsle KJ1i04r KOMIUISALMA MOTYT COAEp:KaTh apamMeTp,
HarnpuMmep:

{$1 ums daitna} — BKIIOYUTh B TEKCT KOMITUIMPYEMOM ITPO-
IpaMMBbl HA3BaHHBIN (DayL.



JIEKIINUA Ne 4. ITognporpaMmMbI

1. IlapameTpsI mOANIPOrpamMm

B onmcanuu nponeaypel win (YyHKIMU 337aeTCsl CHMCOK
(popmanbHbIX mapamerpoB. Kaxaplii mapameTp, ONMUCAHHBIA B
crnucke (popMasIbHBIX TAPAMETPOB, SIBJISETCS JIOKAJIBHBIM I10 OT-
HOIIEHUIO K ONTMChIBAEMOI TTpolielype Win (PyHKIUH, U B MOLLY-
Jie, CBS3aHHOM C JIAaHHOM IIPOLIeAYypOil WM (PyHKLMEW, Ha Hero
MOJHO CCBUIATHCSA IO €r0 UIEHTU(PUKATOPY.



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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