


—emMa: («(ANropnTMbI 1 CMNOCO0BLI X

ONMMNCaHuA)

* Llenb ypoka: npuobpeTeHne TeopeTnyYeCKNX 3HaHMI B 0BracTu anroputMmku.
* 3apaum ypoka:

* 06pasoBaTeanaﬂ: opraHn3oBaThb 1 HaMpaBUTb NMNO3HABATEJIbHYIO AEATEJIbHOCTb o6yqa+ou_u/|x09| Ha NOHMMaHne CyTun
ariropnTmMosB, nx CBOWCTB, CNOCOBOB OnMcaHus.

- PasBuBalolLas: pa3BUTUE BHUMaHNS, BOCNIPUATUSA, CAMOCTOATENbHOIo aHanuaa, no3HasaTensHoro uHTepeca y
yyallumxcs, ymeHus 060611aTh 1 cpaBHUBATL; (OPMUPOBaHME KMOYEBbIX KOMMNETEHLWI, @ Takke akTMBM3aLus
TBOPYECKOW AeATENbHOCTY YYaLLUXCS.

« BocnurtatenbHas: NokasaTb CBSi3b AaHHOW TeMbI C MPAKTUKOWN; (DOPMUPOBaHMNE YMEHWUS YETKO OpraH130BaTh
CaMOCTOSATENbHYIO U rPYNMNoByo paboTy.

¢ Twun ypoka: usy4yeHue HOBOro matepvana.
¢ MeTopabl: CrIOBECHbIE, HArMaOHbIE, TPaKTUYECKMeE.

* OO6opyaoBaHue: KOMMNbITEPHBLIN KNACC, OCHALLEHHbBI COBPEMEHHOM TEXHMUKOMW N NMNLEH3NPOBAHHBLIM NPOrPaMMHbIM
obecneyeHunewm, yctaHoBneHa OC Windows 8.1,Windows10 .




[ToHATHMe anropuTma

Anzopumm — 3mo mo4Hoe ripedrnucaHue, Komopoe
oripedesisiem rnpouecc, eedyuw,uli om UCXOOHbIX
daHHbIX K mpebyeMoMy KOHEeYHOMY pe3ysibmamy.

lMpumep: npaBuna CroXeHusi, YMHOXEHUS, peLleHNS
anredpanyecknx ypaBHEHUN, YMHOXEHUST MaTPULL U T.1.

K ceedeHuro: CnoBo anroputMm NPOUCXOANT OT algoritmi, ABNAKOLWErocs NaTMHCKON
TpaHcnuTepaunen apabckoro UMeHN XOope3MMNCKOro MaTtemMaTtinka IX Beka anb-Xope3mu.
Bnarogaps natuHckomMy nepeBoay TpakTtarta anb-Xope3mu eBporenLbl B Xl Beke
NO3HAKOMWUSTUCb C NO3ULIMOHHOW CUCTEMOW CHUCIIEHUS, U B cpeaHeBeKkoBon EBpone
anropuTMoM HasblBanachb AeCATUYHAdA NO3ULMOHHAA CUCTEMA CHMUCIIEHNA N NpaBuia cHeTa B
HEMN.




[ToHATHMe anropuTma

[TpumeHnTensHO K ABM anroputm onpenensieT BolYNCMTENbHbIN
nNpouecc, HaYnHaKLLKMNCA ¢ 00pPaboTKN HEKOTOPOW COBOKYMHOCTU
BO3MOXXHbIX MCXOOHbIX AaHHbIX N HanpaBfieHHbIW Ha NonyveHne
onpeaeneHHbIX STUMN NCXOAHbIMU AaHHbIMUY pe3yrisTaToB. TepMuH
eéblqucsiumersibHbIU MPOUecc PacnpocTpaHseTcs U Ha 0bpaboTKy
OpYyrnx BMAoB MHQOpMaLun, Hanpumep, CUMBOSIbHOW, rpadpruyeckou

N 3BYKOBOM.




OCHOBHbIEe CBOUCTBa anropmtmMoB

Pe3ynbmamueHocmb 03Ha4YaeT BO3MOXHOCTb NOmnyyYeHns
pesynbrata Nnocre BbIMOSIHEHUSA KOHEYHOro KonmnyecTBa
ornepauui.

OnpedesieHHOCMb COCTOUT B COBMaAEHUN NONy4YaeMblX
PEe3ynLTaToB HE3aBMUCUMO OT MOSb30BaTeNs N MPUMEHSIEMbIX
TEXHUYECKNX CPEACTB.

Maccoeocmb 3aKkno4aeTcsa B BO3MOXHOCTU NnPUMEHEHNA
alirfopnTMa K LesioMy KriiacCy OAHOTUMHbIX 3ada\,
pa3inyaronxca KOHKPETHbIMU 3HAYEHUAMU NCXOOHbIX AaHHbIX.

LduckpemHocmb — BO3MOXHOCTb pacyfieHEeHMA npoLiecca
BbIYUCIEHNN, NPeanMCcaHHbIX anropMTMoOM, Ha oTAenNbHbIe
aTanbl, BOSMOXXHOCTb BblAeneHnd y4acTKOB nporpammebl ¢
onpeneneHHou CTPYKTYPOM.




3agaHue anropuTtmMa

[nsa 3agaHusa anropytmMa HeobxoAnMo onucaTh cnegyoLme

O]

€ro 3J1IEMEHTHI:

Habop 0OBLEKTOB, COCTABMAKOLLMX COBOKYNHOCTb BO3MOXHbIX
NCXOAHbIX AaHHbIX, MPOMEXYTOYHbIX N KOHEYHbIX PE3YNLTATOB;

npaBuIio Ha4yana;

NpaBuio HENOCPEACTBEHHOM NepepadoTkn MHOpMaLnK
(onucaHwue nocnenosaTenbHOCTU OENCTBUN);

MpaBuMilto OKOHYaHUAA;

MnpaBuniio N3BJ1IE4EHUA PE3YIIbTATOB.




CnocoObl onncaHusa anropuTMoB

* CNOBECHO - POpPMYMbHbIN;
* CTPYKTYPHbIN UK OIOK - CXEMHBbIN;
* C MOMOLLbIO rpadoB - CXEM,;

* C nomoLbto ceten lNetpw.




CnoBecHO — (hOpMYIbHbLIN anNropuTMm

[Mpn crioeecHo-chopMysibHOM criocobe anropuTMm 3anmcbiBaeTcs B
BUAE TEKCTA C popMyriamMu No NyHKTam, onpenensaroLwmmm
nocrneagoBaTeNbHOCTb OENCTBUN.

[Ipumep: HeOBXOANMO HaNTU 3HAYEHUE CrEaYHOLLErO BblpaXKeHUs: y = 2a — (X+6).

CnoBecHO-(popMySibHBIM COCOOOM anropuTM PeLLEHNsT 3TOMN 3aaaun
MOXET ObITb 3anMcaH B criegyroLlem Bmae:

1. BBECTN 3HAYEHUS a n X.

2. Cnoxuntb X 1 6.

3. YMHOXWNTb a Ha 2.

4. Bolyectb n3 2a cymmy (x+6).

5. BbiBecTu ¥ KaK pesyribraT BblHUCITIEHNUA Bblpa>XEeHUA.




BrokK - cxembl

[Tpwn 6J10K - cXEMHOM ONUCaHNK anropmuTM n3odpaxaeTcs
reomeTpuyeckummn urypamu (briokamm), cBA3aHHbLIMM MO
yrnpasneHunto NMHNAMMN (HanpaerieHnsMMN NoToKa) Co cTpenkamun. B
Briokax 3anucbiBaeTcd nocrieqoBaTenbHOCTb AEUCTBUMN.

[MpenmyLlecTBa:

1.HarMsgAHOCTL: KaXkgas ornepauns BblYUCIUTENBHOMo npoLliecca n3obpaxaeTca
OTAESIbHOM reoMeTpuyeckon qounrypomn.

2.rpadpmyeckoe n3obpakeHne anroputmMa Harnsa4Ho nokasbiBaeT pa3BeTBNeHNd
nyTeun peLueHnd 3agadm B 3aBUCUMOCTM OT PasfiNdHbIX YCITI0BUIN, MOBTOPEHNE
OTAENbHbIX 3TAMNOB BblYMUCANTENBHOIO npotecca v ipyrne getanu.

K cBeaeHuto: OdopmreHne nporpamMmm JOSHKHO COOTBETCTBOBATL onpeaeneHHbIM
TpeboBaHuAM. B HacTosiLLee BpeMsl AENCTBYET eAnHasi CUCTeEMa NporpaMmMHON AOKYMEHTaUMN
(ECIL), koTopas ycTaHaBnMBaeT rnpasusia paspabdoTkn, oopMAeHns nporpaMmm u
nporpammHon gokymeHTauuun. B ECI1L onpegeneHbl u npasuna opopmnieHns 6r1ok-CXxem
anroputmos (FOCT 10.002-80 ECI14, NOCT 10.003-80 ECI14).




Havyansioe 3HaueHe cyMMbl s pasto 0;

i - HOMEep OYepeHOoro X.

Brona OYEePEeNHOrO 3HaAYEeHHA X,

S —
—

JloGapnieHite K CYMMC S OUEPEeaHOro X.

Ypenuuenue HOMEDPAa OHUCPCAHOTO JICMECHTA Ha 1

ITpoBepka yciaoBus
«[lepebOpalibl BCe 3HAMCHUST X?».

BoiBO/1 pE3yasTaTa CYMMHPOBAHHSL.

OxoHuyaHue

Arnzopumm Haxoxxo0eHus cymmbl 10-mu ducern




Bnoku Ha 610K - cxemax

Onepauun 0bpaboTkm AaHHbIX 1 HOCUTENW MHAOpMaLNK
n3obpaxkaroTcs Ha CXeMe COOTBETCTBYOLWMMN 6s10KamUu.

Bonbluas yacte 6MOKOB MO NOCTPOEHUIO YCITIOBHO BNMUCaHa B NMPAMOYrofibHUK
CO cTopoHamu a u b. MnHnmanesHoe 3HadyeHue a = 10 mm, yBennyeHue a
NPOU3BOAUTCA Ha YMCIo, KpaTHoe 5 mM. Pasmep b=1,5a. [1ns oT AenbHbIX
Gr1I0KOB AOMNYyCKaeTCsl COOTHOLIEHE Mexay a u b, paBHoe 1:2. B npenenax

O[HOW CXEMbI PpeKOMEeHaYyeTCs n3obpakaTb 6ok ONHAKOBLIX Ppa3MepoB.

Bce 6nokn HymepytoTcs.




Buasi 0nokoB
HaumeHoBaHue Obo3HauyeHue

PyHKLUUN

BbinonHeHe onepauuy Unu rpynnbl
oriepauuii, B pesynbsraTte KOTopbIX

I_IpoueCC - N3MEHSETCS 3HaYeHne, hopma
nNpeacTaBreHns U pacnonoxeHme
NaHHbIX.
[MpeobpasoBaHne JaHHbLIX B GOpMYy,
BBO.D.‘ npurogHyto ana obpaboTku (BBOA) NN
BbIBOL OTOOpakeHus pesynsratoB 06paboTku
(BbIBO).
Bbib6op HanpaBneHusi BbIMNONTHEHUS
PemeHme ‘ @rnropuTmMma B 3aBUCUMOCTUN OT HEKOTOPbIX
NnepemMeHHbIX YCNOBUN,

[penonpene Mlcnonb3oBaHune paHee Co3aaHHbIX U
NEHHbIN OTAENBbHO HanMcaHHbIX NporpamMmm
npouecc (noanporpamm).

,D,OKyMeHT - BbiBOA AaHHbIX HA BYMaXXHbI HOCUTENb.




Buabl 0nokos

HaumeHoBaHue O6Go3HauyeHue PyHKUUMU
MarHuTHbIN BBoA-BbIBOA AAaHHbIX, HOCUTENEM
OUCK KOTOPbIX CAY>XUT MarHUTHbIW OUCK.

[Tyck-ocTaHOB

Hadano, koHew, npepbiBaHne
npouecca obpaboTkn AaHHbIX.

YKkasaHue CBA3n mexay

CoeauHuTenb npepBaHHbLIMU FIMHUSIMU,
coeAHAILWMNMN DNOKN.
Yka3zaHue cBg3u Mexay
MexcTpaHuyH npepBaHHbIMU IMHUAMU,
bin CoeanHSIIoLLMMMN BOKM,
coeauHUTEnNb pacrnonoXeHHble Ha pasHbIX

NMNCTax.

KommeHTapuu

CBA3b MeXxay 3JIEMEHTOM CXEMbI U
NMOACHEHUNEM.




[MpaBuna co3gaHuna OJIOK - CxXeMm

1. JInHum, coeguHsoLLmne 6rnokn 1 ykasbiBatoLLMe NocrneaoBaTerbHOCTb
CBSA3el MeXxay HUMW, JOMKHbI MPOBOANTCS NapannenbHO NNHUAM
pPaMKMU.

28 CTpenKa B KOHLUE JIMHNUN MOXET HE CTaBNTbCA, €CJTN JTINHUA
HaripaBJieHa CJieBa HallpaBO UJTIN CBEPXY BHNI.

3. B Bnok MoXeT BXOoAUTb HECKOSBbKO NMTMHUIN, TO €CTb DNOK MOXEeT
SIBNATbCA NPeEMHNKOM Ntoboro Ymncna 6rokos.

4. W3 bnoka (Kpome FIOrm4eckoro) MOXeT BbIXOAUTb TONbKO OAHA NUHKS.

5. Jlormyeckui 6rnok MOXeT MMETb B Ka4eCcTBE NPOAOIMKEHUS OANH N3
OBYyX OrIOKOB, 1 N3 HErO BbIXOAAT ABE JIMHUN.

6. Ecnu Ha cxeme MMeET MECTO CINUSIHUE NTMHUW, TO MECTO NnepecevyeHnd
BblAEnseTca TouKkon. B cryvyae, korgaa ogHa NHUA NoaxXoauT K ApYron v
CIUSIHUE UX SBHO BblpaXeHO, TOYKY MOXHO He CTaBUTb.

7. Cxemy anzopumma cneayeT BbINOMHATb Kak eAMHOE Lenoe, ogHako B
cnyvae HeobxoAuMOCTKN JoNYyCKaeTcsl 0OpbIBaTh NUHUN,
coequnHaALLne BroKu.




CTPYKTYpPHbIE CXEMbI anropuTMoB

* [locnegoBarternibHOCTb ABYX Ui Boriee onepauunm;
* BbIOOp HanpaBneHus;
* NMOBTOPEHUKE.

JTto6on BeIMMCNUTESBHBINM NPOLIECC MOXET ObITb NpeAcTaBeH Kak
KOMOMHaLUUA 3TUX SNIEMEHTAPHbIX anropUTMUYECKUX CTPYKTYP.







JlnHenHble anropnTmbl

B nuHeuHoM asizcopumme ornepaummn BbINOSHSAKTCA
nocriegoBaTenibHoO, B nopsake ux sanmcu. Kaxxoasa
onepauuna ABndeTca caMoCToATENNbHOW, HE3aBUCUMOW OT
Kakux-nnobo ycnosun. Ha cxeme 6nokn, otobpakaroLmne atu
onepawuun, pacnonararoTcsa B IMHENHOW
nocregoBaTenbHOCTW.

JInHenHblE anNropnTMbl UMEKOT MECTO, HANpPUMep, Npu BblYMCNEHUN
apudMETUYECKNX BbIpaXXEHUIN, KOrda UMEKTCH KOHKPETHbIE YNCNOBbLIE
OaHHbIE N Ha4 HUMW BbINOSTHAKOTCS COOTBETCTBYHOLWME YCNOBUIO 3a4a4u
NEeNCcTBUS.




[MpumMep NMMHENHOro anropuTma

Havwano

CocTaBuTb BNoK — cxemy anroputma
BblYMCIIEHNSA apUDOMETNYECKOIO
Bblpa)KeHUS y=(b*-ac):(a+c)

OxorYaHne




AnNnropuTMm c BeTBJ1IeHUeM

AnropuTtmM HasbiBaeTCqd eemesuwuMcs, ecnuv anga ero peanusaumm
npeaycMOTPEHO HECKOMbLKO HanpasneHun (BeTeen). Kaxxgoe otaensHoe
HanpaerneHne anroputTma obpaboTkM AaHHbIX ABNSETCS OTAESTbHOM
BETBbIO BbIYUCNEHNN.

BeTBneHue B nporpamMmme — 3To BbIOOP OAHOW U3 HECKOIMbKNX
nocrnenoBaTesibHOCTEN KOMaH rMpw BbINOSHEHUM NporpaMmmel. Beibop
HanpaBieHUsA 3aBUCUT OT 3apaHee onpeaeneHHoro npu3Haka, KoTopbIn
MOXET OTHOCUTBLCA K UICXOAHBIM JaHHbIM, K MPOMEXYTOUYHbIM UITN
KOHEYHbIM pesyrisTataM. [1pn3Hak xapakTepusyeT CBOMCTBO AaHHbIX U
NMeET ABa nnun boree 3Ha4eHUNn.

BeTBAwmMncSa npoLecc, BKoYaoLwnm B cedbs ABe BETBU, HA3bIBAETCS MPOCMbIM,
bonee OByX BETBEWU — CJIOXHbLIM.

CROXHbI BETBALLMUCS MPOLIECC MOXXHO NPEeACTaBUTb C MOMOLLIbIO MPOCTbIX
BETBSILLIMXCS MPOLECCOB.




AnNnropuTMm c BeTBJ1IeHUeM

HanpaBneHue BeETBNEHUS BbIOMPAETCs NorM4eckor NpoBEpPKOM, B
pe3yrnbrate KOTOPOl BO3MOXHbI [Ba OTBETA:

1. «pga» — ycrioBue BbIMNOJIHEHO
2. «HEeT» — YyCIrioBUE He BbIMNOJSIHEHO.

Criedyem umems 8 8udy, YTO, XOTH Ha CXeMe anropmTmMma gOSMKHbI ObITb
NoKa3aHbl BCE BO3MOXKHbIE HanpaBfeHUsi BbIYUCIIEHUI B 3aBUCUMOCTU OT
BbINOSTHEHUS ONPEAENIEHHOIO YCOBUS (M YCNOBUI), NPU OOHOKPaTHOM
NPOXOXXAEHUM MPOrpamMmMbl NPOLIECC peanna3yeTcst TOMbKO Mo O4HOW BETBY, a
ocTarnbHble UCKMNOYaOTCS.

BaxHo! Jltobasi BETBb, MO KOTOPOW OCYLLIECTBAAOTCS BbIYUCIEHUS], AOIKHA
NPUBOOUTb K 3aBEPLLEHNIO BbIYMCINTENBHOIO NpoLiecca.




[Tpumep anropuTmMa C BE

CocTtaBuTtb Brok-cxemy
anropuTMa c BETBIEHNEM AN
BbIYUCIIEHUSA CrieaytoLwero
BbIpa)XeHNS:

Y = (a+b), ecriu X <0;
c/b, ecriu X>0.

OkoH4YaHue




Linknnyeckue anropntmbli

Lluknu4yeckumu Ha3bIBaOTCA anropuTMbl, cogepxalime
LUUKIbI.

Lluka — 3T0 MHOTOKpaTHO NOBTOPSIEMbIN Y4aCTOK
anropuTma.




JTanbl OpraHu3aumm UmkKna

* NoAroToBka (MHUnanmnsaums) umkna (U);

* BbINOJSIHEHUE BbIYUCIIEHUW LMKNa (Teno uukna) (T);
* Moaundgukauma napametpos (M);

* MPOBEPKa YCroBUA OKOHYaHuA umnkna (Y).

[lopsiaoK BbINONMHEHUA 3TUX 3Tanos, Hanpumep, T n M, moxeTt
N3MEHSATBLCS.




Tunbl UUKNOB

B 3aBMCUMOCTU OT pacrnonoXXeHus
NPOBEPKU YCITOBUA OKOHYaHUSA
LMK pasnnyaroT LUKIbl C HXKHUM
N BEPXHUM OKOHYaHUAMMN.

[1na umkna ¢ HUKHUM OKOHYaHUEM
(puc. a) Teno umkna BbINoJHAETCA
Kak MMHUMYM OAMH pas, Tak Kak
cHavana npom3BoaATCS
BblYUCIIEHUA, @ 3aTEM NPOBEPAETCH
ycrnoBue Bbixoda U3 uukna.

B cnyyae umkna c BepxHum
OKOHYaHMeM (puc. 6) Teno umkna
MOXET He BbINONHUTLCA HU pa3y B
clnyyae, ecnu cpasy cobsntogaeTcs
ycnoBue BbIxoaa.

[pumepb! UUKMUYECKUX aneopummos




Buabl uMKnosB

e Llnkn HasbiBaeTca demepMUHUPO8aHHbLIM, ECITN YACNO
NOBTOPEHUI TeNa LuKna 3apaHee n3BecTHO Unu

onpeaeneHo.

* Llnkn Ha3biBaeTca umepauyuoHHbLIM, ECIN YNCITO
NOBTOPEHWUI TeNa LMKna 3apaHee HeM3BecTHO, a 3aBUCUT
OT 3Ha4YeHUN NapaMeTpPoB (HEKOTOPLIX NePeMEHHbIX),
YYaCTBYIOLLNX B BbIYUCIEHUSX.




MMpumep unKoy

Anzopumm
HaxoxX0eHUs1 CYMMbI

10-mu 4vucen

OxoHuamue

Havanphoe 3nayenne cyMMuI s pasto 0;

i - HOMEp OYEPENHOrOo X.

Broa ouepesHoro 3Haven s X.
JlobapnieHire K CYMMC S QUepeaIioro X.
Ypenuuenie HoMepa 04epesHoro dJIeMenTa Ha 1

ITposepka ycaoBus
«[lepeGparinl Bce 3naueHust X?».

-

BoiBoj pe3y.israta CYMMHUPOBAHHSI.




JTanbl NOArOTOBKU U peLleHnsA 3apad Ha
IBM

Ha 9BM moryT pewartbcs 3agadun pasnmyHoro Xxapakrepa, Hanpmmep:

Hay4YHO-UHXXEHEPHbIE; pa3paboTku CUCTEMHOIO NPOrpamMmMHOro obecneveHus;
00y4YeHus; ynpaBrneHus Npon3BoACTBEHHbLIMM NpoLieccamMu U T. A.

B npouecce noarotoBku u pelwieHnst Ha 9BM HayyYyHO -UHXEeHEPHbIX 3a0a4y MOXHO
BblAENUTL CreayrLwme amarnbl:

MOCTaHOBKA 3a4auu;
MaTemMaTn4eckoe onucaHme 3agaym;

BblIOOp 1 060CHOBaHWE METOAA PEeLLEHUS;
anropuTMm3saLma BbIMUCINTENBHOMO NPOLIECCa;
cocTaBneHne NnporpaMmmbi;

oTnagka nporpammsl;

peweHne 3aga4m Ha 3BM n aHanua pesynsraTos.

NOUA,WN R

B 3apgayax apyroro knacca HeKoTopble aTanbl MOryT OTCYTCTBOBaTb, HaNpumep, B 3agadax
pa3paboTKM CUCTEMHOrO NPorpamMmMHOro obecrneyeHnss OTCYyTCTBYET MaTeMaTuyeckoe

orncaHue.




[TocTaHOBKa 3agaum

Ha gaHHoM aTtane popMmynupyeTcs Lesb peLleHns 3agaqm n nogpobHo
OMNKUCbIBAETCA e€ coaepxaHne. AHanNM3npyrTCA Xxapaktep u
CYLLHOCTb BCEX BENMMYUH, UCMOSIb3YeMbIX B 3aa4e, 1 onpenenarTcd
YCIOBUS, MPU KOTOPbIX OHAa peLlaeTcA.

KOppeKTHOCTb NOCTAaHOBKWU 3aa4 ABIIAE€TCA Ba>KHbIM MOMEHTOM, Tak
Kak OT HEE B 3HAYUTENbHOW CTEMEHN 3aBUCAT Aapyrmne artaribl.




MaTtemMaTuyeckoe onmcaHve 3agaun

HacTosLwun aTan xapaktepusyeTca MatemMmaTnyeckon popmanunsaumnen
3aJadu, Npu KOTOPOW CYLLECTBYHOLLME COOTHOLLEHUA MexXay
BENMYMHaMu, onpeaenaowmnmm pesynsraT, BblpaXkaroTcH
nocpeacTBOM MaTeMaTnUyecKmux qoopmyi.

Tak dpopmupyeTca matemaTmiyeckas Moaesib ABneHnd ¢ onpegeneHHou
TOYHOCTbIO, AOMNYLUEHNUAMMN N orpaHnyeHnamu. lNpun aTom B
3aBUCMMOCTM OT cneundukn peaemMmon 3agaym MoryT ObiTb
NCMOJSIb30BaHbl pasfnyHbIE pasaesibl MaTeMaTukmn 1 Opyrux
OVUCLUMMNINH.

MaTemaTtuyeckas Moaernb JOMKHa YAOBMNEeTBOPATL Mo KpalrHen Mepe ABYyM TpeboBaHUAM:
peanucTUYHOCTU U peanusyeMocTu. [oa peasucmuyHocmbro NOHMMAaETCA NpaBUnbHoe
oTpaXxeHne MoAenbio Hanboree CyLeCTBEHHbIX Yepm UCCNeayemMoro aBneHus.
Peanusyemocmsb focTUraeTcs pasymHol abcTpakumeil, oTBleYeHNeM OT BTOPOCTENEHHbIX
fetanen, YTobbl CBECTU 3a4a4y K Npobneme ¢ U3BECTHLIM PeLLeHNeM. YCIoBUeMm
peanu3yemMocTu ABNAETCA BO3MOXHOCTb MPaKTUYECKOro BbIMONHEHUA HEOOXOAMMbIX
BbIYMCMNEHUI 32 OTBeAEeHHOE BpeMs Npu JOCTYMHbIX 3aTpaTax TpebyeMbiX pecypCcosB.




Bbi6bop n obocHoBaHMe meToaa
peLleHuUs

Moaenb pelleHns 3aaaym ¢ y4eToM ee 0COOEeHHOCTEN A0MKHa ObITb AOBeAeHA
[0 peLleHnsa Npu NoOMOLLM KOHKPETHBIX MeToaoB pelueHmsa. Camo no cebe
MaTemMaTuU4ecKoe onucaHue 3agaym B OoNbLIMHCTBE crny4vyaeB TpyaHO
NepeBeCTU Ha A3blK MaLUMHLIL. BbI6op 1 ncnonb3oBaHWe MeToda peLleHns
3a4a4u NO3BOSISET MPUBECTU PELLEHNE 380341 K KOHKPETHbIM MaLUMHHbIM
onepauusm. [lpn obocHoBaHMK BbIDOpa MeToaa HEOH6XOAMMO YUNTbIBATb
pasnnyHble hakTopbl U YCIOBUS, B TOM YNCSTIE TOYHOCTb BbIYUCIIEHUI, BPEMS
peweHus 3agaym Ha ABM, Tpebyembii 06 bemMm namaTu 1 apyrue.

OOHY 1 Ty Xe 3aaady MOXHO PELIUTb PasfinyHbiMKU MeTOAaMK, NPU 3TOM B
paMKaXx KaxXa0oro MetToia MOXHO COCTaBuTb Pa3/indHblE aJilfTOPUTMBbL.




AnropntmMmmnsauus

Ha naHHOM 3Tane coctaBnsaeTcs anropuTm peLLleHns 3agadm cornacHo
OEeUCTBMUAM, 3a4aBaeMblM BblIbpaHHbIM METOAOM pelueHus. [Npouecc
06paboTKM AaHHbIX pa3dbuBaeTcst Ha OTAENbHbIE OTHOCUTENBHO
caMOCTOSITENbHbIE ONOKK, U YCTaHaBNMBaETCA NOCNEA0BaTENbHOCTb
BbINONHEHUS 6nokoB. PaspabaTtkiBaeTcs bnok-cxema anropntma.




CocTaBrneHue nporpammbl

[lpn cocTaBneHMn NPorpaMmmbl anropuTM PeLLEHNS 3a4a4m
NEepPEBOANTCS Ha KOHKPETHbIN A3bIK NPOrpaMMmMpoBaHUS.

[na nporpammumnpoBaHnst 00bIMHO UCMOSb3YIOTCS S3bIKU BbICOKOTO
YPOBHS, MO3TOMY COCTaBrieHHas nporpamma TpebyeT nepesoaa ee
Ha MaLLUUHHBIN A3blk OBM. Nocne Takoro nepesoga BbINOMHAETCS
y>Xe COOTBETCTBYHOLLAA MaLlUMHHAsA nporpamMmma.




OTnaaka nporpaMmmbl

OTnagka 3akn4yaeTcs B Moncke n yCTPpaHEHUU
CUHTaKCUYECKNX U NOTMYECKNX OLLNOOK B nporpamMmme.

B xoge cuHmakcu4ecko20 KOHmMpPOosis NPOrpamMmMbl TPAHCIATOPOM BbISBSAOTCA
KOHCTPYKLNN U COMETAHNSA CUMBOJSIOB, HEAOMYCTUMbIE C TOYKN 3PEHNS NPaBUIT UX
NOCTPOEHMUSA NN HAaNUCaHUS, NPUHATBLIX B AaHHOM A3blke. CoobLeHns oo
owmbkax SBM BblgaeT nporpaMmmMumcTy, NPy 3TOM BUA 1 hopma Bblgadun NOAO0OHbLIX
COO0OLLEHNN 3aBUCAT OT Buaa A3blka U BEPCUN UCMOSb3YyEMOro TpaHCNATopa.
[locne ycTpaHeHnsa CUHTaKCUYeCKMX OLLIMBOK NpoBepseTcs 102uka pabomsl
ripoepamMmbl B NPOLIECCE €€ BbINOMHEHNS C KOHKPETHBIMWN NCXOAHLIMU AaHHBbIMN.
[1nga 3TOro Ncnonb3yrTCs cneunanbHble METOAbI, HanpuMep, B NporpammMe
BblOMpPaOTCA KOHTPOSbHbIE TOYKN, A9 KOTOPbIX BPYYHYIO pacCcunTbIiBalOTCA
NPOMEXYTOYHbIE PE3YNbTaThl. OTW Pe3ynbTaTbl CBEPSAIOTCA CO 3HAYEHNAMMN,
nonyyaemMmbiMn OBM B AaHHbIX TOYKaX NPU BbINOSTHEHUN OTIaXXMBAEMOM
nporpaMmmeil.

[na noncka owmnboK MoryT ObITb MCNOMb30BaHbl 0MIad4YuUKU, BbINOSTHAKOLLNE
cneunanbHble AEUCTBUSA Ha aTane oTnaaku, HanpuMmep, yaaneHme, 3ameHa nnm

BCTaBKa OTAENbHbIX ONepPaToOpOoB UMK LiENbIX parMeHTOB NporpamMmmbl, BbIBOA, UK
U3IMeHeHue 3HayeHuin ?Q'IJ'QHHHIX I'IPpPMPHHhIX




PeweHune 3apaum Ha 3ABM v aHanus
pe3ynbLTaToB

[Tocne oTnagku nporpamMmMbl ee MOXHO UCMONb30BaTh 4S5 peweHUs npuKiaadHou
3adayu. [pu aToM 0ObIYHO BbINOSTHAETCS MHOIMOKpPaTHOE peLleHne 3agadn Ha
OBM ans pasnuyHbix HAOOPOB UCXOAHLIX AaHHbIX. [ofyHaemble pe3ynsTaThl
NHTEPNPETUPYIOTCSH U aHaNU3NPYTCA CreLmManmcTomM UM Nonb3oBaTesiem,
NOCTaBUBLLNM 3aa4y.

PaspaboTtaHHasa nporpamMmma AnuTernbHOro NCNosib30BaHUS yCTaHaBNMBaETCA Ha
9BM, kak npaBusio, B BUAE roTOBOW K BbIMOSTHEHMIO MALLMHHOM nporpamMmmbl. K
rnporpamMme rnpunaraetcs JOKYMeHTaLuus, BKNYaa UHCTPYKLUMIO A4
nonb3oBaTtens.

Ualle Bcero npu yctaHoOBKe nporpamMmmbl Ha AUCK s ee NocneayroLuwero
MCNONb30BaHUA NOMUMO (PansioB C UCMOSTHAEMbIM KO4OM yCTaHaBIMBAKOTCS
pas3nuyHbIE BCIOMOraTenbHble NPporpamMmmsl (YTUINTbI, CNPaBOYHUKY,
HaCTPOWULLMKN U T. A.), @ TaKkKke Heobxoaumble Ang paboTbl NporpamMmm pasHoro
poada dpansibl C TEKCTOBOW, rpadpmuyeckon, 3ByKOBOW 1 ApYron nHopmaumen.




KoMmnunauuna n nitepnperauus
nporpamMmm

OBM HenocpeacTBEHHO BLIMOSHAET NporpaMmMbl HA MaWUHHOM SI3bIKe
nporpaMmmMmupoBaHna gaHHon 3BM.

[Tporpamma npeacraBnseT cobon Habop oTaAeNbHbIX KOMaHA
KOMMblOTEPA. DTN KOMaHAbl ABNSAKTCS AOCTATOYHO «MPOCTbIMUY,
Hanpumep, cnoXxeHne, yMHOXeHNe, CpaBHEHE UK nepechIinka
OTAENbHbIX OaHHbIX.

Kaxxgas komaHga coaepXxuT B cebe cBegeHus 0 TOM, Kakasi onepauus
[0MKHa ObIThb BbINOMHEHA (KO onepaLun), ¢ KakuMmmn onepaHgamm
(agpeca AaHHbIX U HENOCPEeACTBEHHO caMu JaHHbIe)
BbIMOMHSATCA BbIYUCIEHUSA U KyAa (aapec) AoMmKeH OblTb MOMELLEH
pesynsrar.




KoMmnunauuna n nitepnperauus
nporpamMmm

MallnHHbIE 3bIKK ObIN NEPBLIMU A3bIKaMM NPOrPaMMUPOBaHUS.
[TporpamMMmnpoBaHne Ha HUX 3aTPyaHUTENbHO BBUAY TOrO, YTO:

1. 9TK A3bIKK pasnuyHbl Ans Kaxkgoro Tuna 3BM,

2. ABNATCA TPYAOEMKMMU ANs 60MbLUMHCTBA NONbL30BaTENEN N0 NPUYNHE
HEobxoaMMOCTN 3HaHUA 0COBEHHOCTEN KOHKPETHOW OBM 1 bonbLuoro
KONMYeCcTBa peanusyemMbix eto onepawmn (KomaHa).

[aHHbIE A3bIKK 0OBLIYHO NCMONb3YHTCA AN pa3pabdoTKn CUCTEMHbIX
nporpamm, Npu 3TOM Yallle BCEro NpMMEeHSOTCS cneunanbHbie
CUMBONMYECKne A3blkn — Accemonepsbl, Ornm3kne K COOTBETCTBYHOLLIUM
MaLUWNHHbIM S3bIKaM.




KoMmnunauuna n nitepnperauus
nporpamMmm

UenoBeky CBOMCTBEHHO POPMYNIMPOBAaTHL U pellaTb 3a4ayun B
BblpaXkeHUsAX boriee obLero xapakrepa, 4em komaHasl BM. NoaTtomy
C pa3BUTMEM NPOrpamMmMmpoBaHnNS MNOABUITUCH A3bIKN,
OPUEHTUPOBAHHbIE Ha DOSiee 8bICOKUU Ypo8eHb abCcTpakumnm Npu
onucaHummn pewaemon Ha IBM 3agauw.

OTU A3bIKK MOSYYUNU Ha3BaHNE S3bIKO8 8bICOKO20 YPOB8HS. X
TEOPETUYECKYIO OCHOBY COCTaBSIAIOT ariropuTMnUYEeCcKne A3bIKN,
Hanpumep, lNackanb, Cn, bencuk, doptpaH, PL/1.




Buabl npoueccopoB

[1ns nepeBoaa nporpaMmbl, HAaNMCaHHOW Ha A3bike
BbICOKOIO YPOBHSI, B COOTBETCTBYHLLYIO MALLUMHHYIO
NporpamMmmMy UCMorb3yHTCA SI3bIKO8bIE MPOUECCOopPbI.

PasnuyatoT ABa BMAa A3bIKOBbIX NPOLIECCOPOB:
1. wHTepnpeTaTopsbl
2. TPaHCATOPSI.




MHTepnpeTaTop

NHmepnpemamop — 3TO nporpamMmma, Kotopasd nony4vaet
NCXOAHYI0 NporpamMmmy 1 no Mepe pacrno3HaBaHUS
KOHCTPYKLW BXOOHOIO A3blka peann3yeTt 4eUCTBuUS,
onucbiBaeMble 3TUMUN KOHCTPYKLUUAMMN,




TpaHcnaTop

TpaHcssmop — 3TO Nporpamma, Kotopasi NPUHUMAET UCXOOHYHO
nporpamMmy 1 NOPoXAaeT Ha CBOEM BbIXOAe NporpaMmmy,
3anMcbiBaeMyto Ha 0O bEKTHOM SA3bIKe NPorpaMmMmMpoBaHmS
(0OBEKTHYIO NporpamMmmy).

B 4yacTHOM cry4yae 00bEKTHBLIM MOXET CIY>KUT MaLUMHHbIN A3bIK, U B
9TOM Cny4dae nosly4eHHYIo Ha BbIXO4e TpaHCcnsaTopa nporpammy
MO>XHO cpagy e BbINonHUTb Ha OBM. B 0bwem criyyae oObeKkTHbIN
A3blK He0bA3aTesIbHO AOMKEH ObITb MaLLUMHHBIM UITN BNTU3KUM K HEMY
(aBTOKOOOM). B Ka4ecTBe OOBLEKTHOIO SA3blKa MOXET CITYXXUTb U
HEKOTOPbIN MPOMEXYTOYHbIN A3bIK.

TpchnﬂTop C A3blKa BbICOKOIO YPOBHA HA3bIBAOT KOMIMUJIAMOPOM.




Ctunu nporpammmpoBaHus

OQHUM 13 BaXKHENLLMX NPU3HAKOB Knaccndukauum
A3bIKOB MPOrpamMmMmpoBaHna ABNSETCA
NPUHAANEXHOCTb UX K OA4HOMY N3 CTUNEWU, OCHOBHbLIMU
N3 KOTOPbIX ABNSAKTCA crneayrouime:

npouenypHbIn,

dOYHKUMOHANbLHLIN,

NOrnMYecKknmn u

OOBbEKTHO-OPNEHTUPOBAHHGIN.

g




[lpoueaypHoe nporpaMmmupoBaHue

lMpouedypHoe (uMnepamueHoe) npo2paMmMupo8aHuUe sIBAAETCS OTpaKeHNeM
apxXuUTeKkTypbl TpaanumoHHbix IBM, koTopas Obina npeanoxeHa poH HenmaHoM B
40-x rogax. Teopertmnyeckon MoAenbo npoueaypHOro NporpaMmMmmnpoBaHns CryXnUT
anroputmMmyeckas cuctema nog HassaHuem «MallunmHa TbropuHra.

[Mporpamma Ha npoLeaypPHOM S3blKe NPOrpaMMMUpPOBaHUS COCTOMUT U3
NocnenoBaTenbHOCT ONEPAaTOPOB (MHCTPYKLWIA), 3adatoLLmnX Npoueaypy peLleHus]
3agadn. OCHOBHbIM SIBNSETCA OnepaTop ApuceausaHus, Cnyxatuuin ans
N3MEHEHUs CoaepPXXMMoro obnacren namsat. KoHuenuus namsaTi Kak XpaHunuula
3HaA4Y€HUI, COAEPXKMMOE KOTOPOIro MOXET OOHOBIATLCS onepaTopaMm NporpaMmbl
ABNAETCHA PyHAaMEHTaNbLHON B MMNepPaTUBHOM NPOrpaMMMpPOBaHUMN.

BbinonHeHue nporpamMmmMbl CBOOUTCA K nocnedoeameanomy 8bINOoJIHeHUr
onepamopoes C Lelblo I'IpeO6pa3OBaHVIF| NCXOOHOIo COCTOAHUA NMaMATU, TO €CTb

3Ha4YEeHUN UCXOAHbIX AaHHbIX, B 3aKMOYUTENBHOE, TO €CTb B pe3ynbTaTthl. Takum
00pa3som, C TOYKM 3pEHUS NPorpaMmMmUcTa MMEKTCA NporpamMmmMa U namsiTb, NPUYem
nepBas nocriegoBaTernibHO OOHOBISAET COAEPXKMMOE NoCHeAHEN.




[lpoueaypHoe nporpaMmmupoBaHue

[MpouedypHbie A3bIKU XapaKTepU3yTCcsa crieayo MMy 0COOEHHOCTAMU:

HEeoOX0AMMOCTbIO SBHOMO YNpaBneHusi NaMsiTbio, B YaCTHOCTU, ONMUCAHUEM
NepeMeHHbIX;

Manon NPUrogHoOCTbIO A5 CUMBOJIbHbIX BbIYUCNEHUN;
OTCYTCTBMEM CTPOron MmaTemMaTnyeCckou OCHOBDbI;
BbICOKOM 3(PPEKTUBHOCTLIO peannsaumnm Ha TpagmumoHHbiXx OBM.

@00 @

OQHUM U3 BaXXHENLLMX KnaccudurKaLMOHHbIX NPU3HaKoB NpoLeaypHOro A3blka
SABNSAETCS €ro YpoBeHb. YPOBEHb A3blka ONpeaensiercss CeMaHTUYeCKOoM
(CMBICIIOBOW) EMKOCTbIO €r0 KOHCTPYKLIWI U CTENEHBLIO €r0 OPUEHTALINKN Ha
nporpamMmmMmmucTa.

A3bIK NporpaMmmMmMpoBaHNs YaCTUYHO NUKBUANPYET paspbiB MeXay MeToaamm
peLLleHust pa3nM4YHOro poaa 3agad YernoBeKOM U BbIYUCIINTENbHOM MaLLUNHOMN.

Yem 60s1e€ si3bIK OPUEHMUPOBAH Ha YeJ108€Ka, MeM 8bIUe €20 YPOBEHb.




A3bIKK nporpaMMmnpoBaHus
n P

Basic (baucuk) (Beginners All-purpose Symbolic Instruction Code) — MHorouenesou
A3bIK CUMBOSTUYECKNX MHCTPYKLMN ONS HAYMHaOWMX) NpeacTtasndeT cobon
NPOCTON A3bIK NPOrpaMmMmnpoBaHung, paspaboTaHHbIN B 1964 roay Angd
ncnosb3oBaHUs HoBUYKamn. OH Obil pa3paboTaH Kak NpoCcTenLLINIA A3bIK A4
HernocpeacTBeEHHOro ooLweHns Yernoseka ¢ OBM. [MoaTomy nepBoHayansHoO
paboTa Benacb B UHTEPAKTUBHOM PEXMME C UCMONb30BaHNEM

NHTEPNPEeTaTopoB. B HacTosLlee BpemMs And 3TOro sA3blika UMEKTCS Takke U
KOMMUISATOPBbI.

CornacHo KOHLEeNLUMAM, 3anoXXeHHbIM B Basic, 3TOT SA3blK B CMbICI1E€ CTPOrOCTU U
CTPOMHOCTM ABMSETCA aHTUNOAOM A3blka Pascal. B yacTHOCTUY, B HEM LLMPOKO
pacnpocTpaHeHbl pasnuyHbIe NpaBuiia YMorn4yaHus, YTO CYUTAETCS NNOXUM
TOHOM B OOSbLUMHCTBE A3bIKOB NPOrpamMmmmupoBaHns nogobHoro Tuna.

Basic LULMPOKO pacnpocTpaHeH Ha OBM pasnuyHbIX TUMNOB U O4EHb NOMYNSPEH B
cpeqe nporpamMmmcToB, 0COBEHHO HauYnHatoLWwmXx. CyLLecTByeT MHOXECTBO
BEPCUI 3TOrO SA3blKa, Mario COBMECTUMBIX Mexay cOO0oN. Basic akTUBHO
NornoLwaeT MHOrne KOHLUENUUM N HOBUHKN N3 OpYrux s3blkoB. [10aToMy OH
OOCTaToOMHO AMHAMUYEH, N HEMb3sl OAHO3HAYHO ONPeaennuTb Ero YPOBEHD.




A3blkKM nporpaMmmMmupoBaHUA

Pascal (lMackasnb) aBnaeTca ogHUM M3 Handornee NonynspHbIX cpeaun
NpuKNagHbIX NPOrpaMmmMnUCTOB NMpoueaypPHbIM A3bIKOM
nporpamMmmmpoBaHud, ocobeHHo ansa NoOBM.

PaspabotaHHbIM B 1970 roay LWBenLapckum cneunanmcTom B obractu
BbIYUCNUTENBHOW TEXHUKK Npodeccopom H. BUpTom, A3bIK Ha3BaH B
YeCTb (PPaHLy3CKOro Maremartuka 1 no 3ambiCry aBTopa
npegHasHavarncs ans obyvyeHma nporpammmpoBaHmto. OgHako A3bIK
NOMAYy4YUca HACTOSbKO YOa4yHbIM, YTO CTas1 O4HUM N3 OCHOBHbIX
WHCTPYMEHTOB NMPUKNaaHbIX U CUCTEMHbIX NPOrpPamMmMmUCTOB Npu
peLleHnn 3agad BblYUCIINTENBHOMO U MIHOPMAaLNMOHHO-NOTMYECcKoro
xapakTtepa. B 1979 roay Obii1 NoAroToBIIEH NPOEKT ONUCaHNSA A3blka —
BputaHcknu ctaHAapT A3bika nporpaMmmMmupoBaHus Pascal BS6192,
KOTOPbIX CTan Takke n MexayHapoaHbIM cTaHd4apTom ISO 7185.




A3blkKM nporpaMmmMmupoBaHUA

B Pascal peann3oBaH pa4 KOHUENUNW, paccMaTpuBaeMblX Kak OCHOBa

«AUCLMMNIMHUPOBAHHOIO» NPOrpamMmMMpoBaHns 1 3aMMCTBOBaHHbLIX BMOCNEACTBUM
paspaboTymkamu MHOTUX 3bIkoB. OIHMM U3 CYLLIECTBEHHbIX NPU3HAKOB Pascal ABNseTCS
nocrnenoBaTenbHas 1 JOCTaTO4HO MonHas peanusauus KoHLUENUun CTPYKTYPHOTo
nporpaMmmupoBaHus. [Npruyem aTo ocyLLECTBMAETCS HE TONBKO NyTEM YNOPSA0dNBaHNS
CBA3eN Mexay doparmeHTamMu NporpaMmbl Mo YrpaBreHuto, HO U 3a CYET CTPYKTYpuU3aLum
[aHHbIX. B A3bIke peanu3oBaHa KOHLIENLUSA onpeaeneHns HOBbIX TUMOB AaHHbIX Ha
OCHOBE YK€ UMEILLIMXCSH. DTOT A3bIK, B OTNMYME OT A3blka C, ABNAETCA CTPOro

TUNN3NPOBAHHbLIM.

Pascal xapakTepusyertca:

O~ WN -

BbICOKMM YPOBHEM,;
LLUIMPOKUMM BO3MOXXHOCTAMMU;

CTPOWHOCTbIO, MPOCTOTOU U KPAaTKOCTbIO;

CTPOroCTblo, CNOCOBCTBYIOLLIEN HAanMCaHUO 3 MEKTUBHBIX 1 HAOEXHbBIX NPOrpamm;
BbICOKOM 9pPEKTUBHOCTLIO peanusaunmn Ha OBM.

Pascal peann3oBaH Ha ABM pasnu4yHbIX TUNOB, HO Hanbornee pacnpoCcTPaHeH 1 pasBUT ANs

[MTOBM. B HacTosiLLee BpeMS LLUMPOKO UCMONb3YHTCH TakKne BEPCUN 3TOro A3blka ass
NM3BM, kak Borland Pascal n Turbo Pascal.




PYyHKUMOHArNIbHOE
nporpaMmmMmupoBaHue

CywHOCTb PYHKLUMOHASTbHOrO (anniMkaTMBHOMO) NporpamMMmMpoBaHna onpeaesieHa
A. ll. EpLioBbIM KaK «... cnocob cocTaBneHnd nporpamMm, B KOTOPbIX
€AVWHCTBEHHbLIM JEUCTBUEM ABMSAETCA BbI30B PYHKUMN, eAUHCTBEHHbBIM
CnocoboM pacUrieHeHNs NporpamMMbl Ha YacTu SIBNSETCA BBEAEHNE UMEHN ANS
dYHKLUUN, a EANHCTBEHHBIM MPaBUIIOM KOMMO3ULMN — OrnepaTop cynepnosmumm
dyHKUMN. HUKaKkux s4eek namsTn, HU onepaTopoB NpUcBamBaHus, HU LINKIOB,
HKW, TeM bonee, Brok-cxem, H1 Nepeaayun ynpaBneHus »,

Posib OCHOBHOW KOHCTPYKLIUM B PYHKLUMOHABbHbIX A3blKax Urpaet BbipaxeHue: K
BblpaXX€HUAM OTHOCSATCS CKanspHble KOHCTaHTbI, CTPYKTYPUPOBaHHbIE OOBLEKTDI,
doyHKUMK, TeNna PyHKLMIA 1 BbI30BbI PYHKUNW. PYHKUMA TPaKTyeTCA KaK
OOHO3Ha4YHOE oTobpakeHne 13 X B X, rae X — MHOXECTBO BblpaXKeHUMN.

lpoepamma npeactaBnsieT cobon COBOKYNHOCTb ONUCaHNN (PYHKLMIA U
BblpaXXeHus1, KOTOpble HEOBXO0ANMO BbIYUCIIUTD.




PYyHKUMOHArNIbHOE
nporpaMmmMmupoBaHue

®yHKLMOHaNbHOE NPOorpaMMNPOBaHME HE UCMONb3YET KOHLIEMLIMIO NaMSATU Kak
XpaHunuLia 3Ha4eHun nepeMeHHbIX. Onepatopbl NpUcBaMBaHUSA OTCYTCTBYIOT,
BCNEeACTBUE YEro nepemMeHHble 0003Ha4aloT He obnacTy NamsaTn, a 0ObEKThI
NporpaMmebl, YTO NOMHOCTHLIO COOTBETCTBYET NMOHATUIO NEPEMEHHON B MaTemaTtuke. B
NPUHLMMNE, MOXHO COCTaBMATb NporpaMmbl U BoobLLe 6e3 nepeMeHHbIX. Kpome Toro,
HET CYLLECTBEHHbIX Pa3nMynin Mexay KOHCTaHTaMm U PyHKUMSMI, TO eCTb MexXay
nporpaMmmamu 1 gaHHbIMW. B pesynbrate 3Toro doyHKLUSA MOXKET ObITb 3HaYeHNeM
BbI30Ba APYron YHKLMM U MOXKET ObITb 3N1IEMEHTOM CTPYKTYPUPOBAHHOIO 0ObEKTa.
Yncno apryMeHTOB npu Bbi3oBe PyHKLINN He 06s13aTenbHO AOMKHO CoBNaaaTh C
YMCIIOM NapaMeTpPoB, ykasaHHbIX Npu ee onncaHun. NepeyncrneHHble CBoOMCTBa
XapaKkTepusyrT anniukaTUBHbIE A3bIKN Kak s13bIKM NPOrpamMMUPOBaHNS O4YEHb
BbICOKOIO YPOBHS.

[MepBbIM Taknm A3bikoM 6bI1n LISP(JTucn) (LISt Processing — 06paboTka cnnckos),
co3faHHbI B 1959 roay. Llenb ero cosgaHma coctossna B opraHn3auum yoobctea
0b6paboTkn cnmBosibHOM MHGopMaunKn. CylliecTBeHHas YepTa 3TOro si3blka —
YHUdMKaLMS NPOrpaMMHbIX CTPYKTYP U CTPYKTYP AaHHbIX: BCE BblpaXXEHUS
3anncbLIBalOTCS B BUOE CMUCKOB.




JIlornyeckoe nporpaMmmupoBaHue

Jlornyeckoe, unm penaunoHHoe nporpamMmmMmmpoBaHme OTKPbISNO
nogBneHne sa3blka PROLOG (fIposioe) (PROgramming in LOGic —
nporpaMMmnpoBaHnE B TEPMUHAX JTOTUKK). ITOT A3bIK ObIN co3aaH
dopaHuy3ckum yyeHbiM A. Konbmepoa B 1973 roay.

A3bIKK TOrMYECKOro NPOrpaMMrUpoOBaHNS UCTIONb3YHTCA B CUCTEMAaX
NCKYCCTBEHHOIO MHTENMNeKTa.

[Mporpamma npeactaBngdeT cobom COBOKYMHOCTb ONpPeaeneHnin OTHOLLEHNI MeXay
o0beKkTamu (B TEpMUHAX YCIIOBUIN NIK OrpaHndeHnii) n uenu (3anpoca). lNpouecc
BbINOSIHEHUSA NPOrpaMMbl TPAKTYETCH Kak npouecc obLwe3Ha4YMMOCTM NOrm4yeckomn
doopmMyribl, NOCTPOEH- HOM 13 NPOrpamMmbl Mo npasusiaM, yCTaHOBNEHHbIM CEMaHTUKON
NCMOSIb3YEMOrO A3blka. PesynbraT BbluMcneHnsa aenseTcd noboyYHbIM NPoayKTOM 3TOro
npouecca. B penaymMoHHOM nporpaMmMmMpoBaHNN HY>KHO TOSNBKO crieundunumpoBaTh
doaKkTbl, Ha KOTOPbIX anNropMTM OCHOBBIBAETCS, a He onpeaensTb NocreaoBaTebHOCTb
LLIaroB, KOTOpble TPebyeTcA BbIMOMHUTD.

dopmyna P. KoBanbcKkoro: «anropuTtm = nornka + ynpasneHne»




JIlornyeckoe nporpaMmmupoBaHue

A3bIKK noruyeckoro NPOrpamMMmnMpoOBaHNA XapakTepPU3YHTCS:
* BbICOKMUM YPOBHEM;
* CTPOron opueHTaLunen Ha CUMBOJIbHbIE BbIYNCINEHUS;

* BO3MOXXHOCTbIO MHBEPCHBIX BbIYMCIEHWUI, TO ECTb NEPEMEHHbIE B
npoueaypax He AenATCs Ha BXOAHbIE U BbIXOAHbIE;

* BO3MOXXHOW JTOrMYECKOM HEMOSTHOTOW, MOCKOSIbKY 3a4acTyto
HEBO3MOXXHO Bblpa3nTb B NporpaMmmMe onpeneneHHble normieckme
COOTHOLLEHUS, a TakKe HEBO3MOXKHO MOSy4YuUTb N3 MporpamMmbl BCe
BbIBObl MPaBUJSIbHbIE.

Nornyeckne nporpamMmmbl UMerT HebornbLLoe ObICTPOAENCTBUE, TaK Kak
BblYMCNEHUS OCYLLIECTBISATCA METOAOM NPO6 1 OLLIMOOK, MOUCKOM C
BO3BpaTaMu K NpeablayLLIMM Liaram.




OO0OBLEKTHO-OPUEHTUPOBaAHHOE
nporpaMmMupoBaHue

[TpoTOTUNOM OOBLEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMNPOBaHNS
NOCNYXXWn pag CpeacTs, BXOAALMX B cOCTaB A3blka SIMULA-67. Ho B
CaMOCTOATENbHbLIN CTUMNb OHO OPOPMUIOCH C NOABNEHUEM A3bIKa
SMALLTALK, paspabotaHHoro A. Keem B 1972 roay 1 nepBoHavanbHO
npeaHasHavYeHHOoro Ang peanmsaunm PyHKUMU MalMHHON rpadonku.

B ocHOBE OOBLEKTHO-OPUEHTUPOBAHHOIO CTUMSA NPOrpaMmMmnpoBaHns
NEXUT NOHATNE 0OBbEKTA, a CYyTb €ro BblpaXkaeTcsa popmMynon:

«O0OBEKT - AaHHbIE + NMpoueaypbi».

Kaxkabih OObEKT MHTErPUPYET B CEDE HEKOTOPYHO CTPYKTYPY AaHHbIX U
OOCTYIMHbIE TONBKO eMy npoueaypbl 00paboTKN 3TUX AaHHbIX,
Ha3biBaeMble Memodamu. ObbeanHeHNEe OaHHbIX 1 Npoueayp B 04HOM
00bekTe HasblBAETCA UHKancynayueu v npucyLe o0beKTHO-
OPUEHTUPOBAHHOMY MPOrPaMMnUPOBaHUIO.




OO0OBLEKTHO-OPUEHTUPOBaAHHOE
nporpaMmMupoBaHue

[na onncaHma o6bEKTOB cry»aT knacchl. Knacc onpegenseTt CBOMCTBA
N MeToAdbl 00bEKTa, NpuUHaaneXxallero 3TomMy Knaccy.
COOTBETCTBEHHO, NTI0OON OOBLEKT MOXKHO ONpeaennTb Kak aK3eMrisisip
Knacca.

[TporpammMmmnpoBaHneE paccMmaTpmMBaeMoro CTUA 3akrnodaeTcs B Bbibope
NMELLIMXCA NN CO30aHNUN HOBbIX OOBbEKTOB 1 OpraHn3aumn
B3auMOoAeNnCcTBMA Mexay HUmMmu. INpm cosgaHnm HoBbIX OObEKTOB
CBOMCTBa OOBLEKTOB MOryT 400aBNATLCS NN HacsiedoeambCsl OT
0OBbEKTOB-MPeakoB. B npouecce paboTbl C 06beKTaMM AOMNYCKAETCS
nosiuMopu3M — BO3MOXXHOCTb MCMNOMb30BaHNS METOO0B C
OAVHAaKOBbIMN UMEHaMK A1 06paboTKM AaHHbIX Pa3HbIX TUMOB.

K Hanbornee coBpeMeHHbIM 00bEKTHO-OPMEHTUPOBAHHbLIM A3bIKaM
nporpamMmmMmupoBaHnsa otHocaTca C++ n Java.




OO0OBLEKTHO-OPUEHTUPOBaAHHOE
nporpaMmMupoBaHue

B cuny cBoen KOHCTPYKTUBHOCTU UAEN 00 bEKTHO-OPUEHTUPOBAHHOMO
NporpamMmMmMpoBaHUs UCMOMNb3YHTCA BO MHOMX YHMUBEPCanbHbIX NpoLeaypHbIX
A3blkax. Tak, HanpMmep, B COCTaB MHTErPMPOBaAHHOW CUCTEMBI
NnporpamMmMuMpoBaHus Ha A3bike Borland PASCAL B. 5.5 BXOAMWT cnevumarnbHas
BubnuoTeka 00 BLEKTHO-OPUEHTUPOBAHHOIO NPorpaMmmpoBaHns Turbo Vision.

B nocnegHee BpeMs MHOrMe nporpamMmMbl, B 0CO6EHHOCTN 06 bEKTHO-
OPUEHTUPOBAHHbIE, peanuayoTcsa Kak cucmemMbl 8U3YaslbHO20
npoz2pamMmMupoeaHusl.

OTnuunTEnbHONM 0COBEHHOCTLIO TAKMX CUCTEM ABIISIETCS MOLLHas cpeda
pa3paboTku NporpamMmm 13 roToBbIX « CTPOUTENBLHbLIX BIT0KOB», NO3BONAKOLLAS
co3gaTb UHTEPMENCHYIO YacTb MPOrpamMmMHOro NpoayKTa B AManoroBom
pexunme, NpakTnyeckn 6e3 KogMpoBaHUS NPOrpamMMHbIX ornepauun.

K uncny o6beKTHO-OPUEHTUPOBAHHBIX CUCTEM BU3YyanbHOIro NporpaMmMmpoBaHus
oTHocATca: Visual Basic, Delphi, C++Builder u Visual C++.




IlomalluHee 3agaHue.

* [1pounnocTpupoBaTh Ha NpUuMepax CBOUCTBA
anropnTMoB

« CocTtaBuTb 1 onucaTb B Buae Briok-cxeMbl anroputm
peLLeHns 3aJaun:

Onpenenntb, ABASAETCA N HaTyparibHOE YMCNo, BBEAEHHOE
C KnaBuaTtypbl B naMATb KOMMNbKOTEPA, YETHBIM.
PesyneraT nokasaTb Ha 3KpaHe B BUAE COOOLLEHNS
(«4MCno YeTHOE», «YUCIO HEYETHOE»).




