YTO TAKoOe
nporpaMmMmMpoBaHue

9 knacc Tema «[llporpammHoe ynpasneHue paboton MNKy.

Mo yuyebHuky WN.I. CemaknHa n gp.




Ha3HA4YeHME NPOrpPAMMHUPOBAHUS
— PA3PADOTKA MNPOrPAMM

VP ABAEHMI KOMMbIOTEPOM C
LLEABIO PELLEHMS PA3AMYHbIX
MHJOOPMALLMOHHbBIX 3AAQM.

CneumaAmCThlI,
NPpodoeCCMOHAABHO
30HMMALOLLLMECH
NPOrPAMMMPOOBOHUNEM,
HQO3bIBAOTCH NPOrpPAMMUCTAMMU.




[NToOrPAMMMPOBAHME MPUHITO PA3AEAATH
HO CUMCTEMHOE U MPUKACAHOE.

CucremHbie nporpamMMmUCTbI
3AHMMAIOTCH PA3PADOTKOM CUCTEMHOTO
NPOrPAMMHOTO obecnevyeHms.
OMNEPALMOHHbBIX CUCTEM, YTUAUT M1 MP., A
TAOKXXE CUCTEM MPOrPAMMUPOBAHMS.

[TOUKAQAHBIE NPOTPAMMMUMCTLI CO3AQIOT
NPUKAQAHBIE MPOTPAMMBbI: PEACKTOPbI,
TAOAMYHbIE MPOLLECCOPbI, UTPbI,
OOY4aOLLIME NMPOTrPAMMbI U MHOTUE

ADYIMeE.



AAI COCTOBAEHUS MPOTPAMM
CYLLLECTBYIOT PA3HOOOPA3HbLIE A3bIKM
NPOrpaMMUPOBAHMA.

f13bIK NIPOrPpAMMUPOBAHUA — DTO
APOUKCUMPOBAHHAY CUCTEMA ODO3HAYEH MM
AAS OMMMCAHUA AATOPUTMOB M CTRYKTYP
AQHHbIX.




3Q rOAbI CYLLLECTBOBAOHMA OBM ObIAO
CO3A0HO MHOTO $3blKOB
NPOrPAMMMPOBAHMA. HaOmMboAee
M3BECTHbIE CPEAM HUX: POPTPOAH,
[lackaab, berncuk, C (Cu) mn Ap.

PAcnpoCTPAHEHHbIMM 33bIKOMM
NPOOrPAMMMPOOBAHMA CETOAHS ABAAOTCH
C++, Delphi, Java, Pascal, Visual Basic,
Python.




AAS CO3AAHMA 1 MICMOAHEHMS HO
KOMIMbIOTEPE MPOTrPAMMbI, HOMMCAHHOM HO
A3bIKE MPOTPAMMUPOBAHMS, MCMOAb3YIOTCH
CUCTEMbI NPOrpPaAMMUPOBAHUS.

Cucrema nporpaMMUpPOBAHUSA — OTO
NPOrPAMMHOE ObecneyYeHmne KOMMbIOTEPQA,
NPEAHA3ZHAYEHHOE AAT PA3PADOTKM,
OTAQAKM U MCMOAHEHMS MPOOTPAMM,
3AMMUCAHHbBIX HO OTAEABHOM 43bIKE
NPOrPAMMMUPOOBAHMS



CurcTtembl NPOrPAMMUPOOBAHMS
NOAPA3AEAIAOTCA:

YHUBEP CAABHOE MPOrPAMMMPOBAHUE
(MackaAb, bencumk n 1.A.) — He

OPUEHTMPOBAHbBI HA Y3KYIO MOUKAQAHYIO
OOAQCTb;

Y3KOCMNELMAAM3IMPOBAHHOE
NporpaMmmmpoBaHme (Welb-
NPOrPAMMUPOBAHME, 93blk HTML).



o Pa3pabotka AloOOU MPOTrPaAMMBbI
HOYNMHAETCH C NMOCTPOEHUA AATOPUTMO
peLUEHMI 30A0Y




41O TOKOE MPOrPAMMUPOBAHNE S

Kakmne 3aA041 PELLAOT CUCTEMHbLIE U
NPUKAQAHbBIE MPOTPAMMMCTDIS

Ha30BMTE HOMDOOAEE
PACMPOCTPAHEHHbIE 93bIKM
NPOrPAMMMPOBAHMS.

B yem COCTOUT HA3HAYEHUE CUCTEM
NPOrPAMMMPOOBAHMSAS



AATOPUTMbI
0ab0ThbI C

BEAUSUHOAOMUA




AATOPUTM COCTABAJETCA AAS
KOHKPETHOIO MCIMOAHUTEAS.

B KOYECTBE MCMOAHUTEAT Mbl OYAEM
DACCMATPMBATb KOMMbIOTEP,
OCHALLLEHHbIM CUCTEMOM
NPOrPAMMMUPOBAHUSA HO
ONPEAEAEHHOM 43bIKE.

KOMMbIOTEP — MCMOAHUTEAL PABOTAET C
ONPEAEAEHHBIMU AAHHBIMU MO

OrnpeAeAeEHHOM nporpamme. AaHHbIE
— 3TO MHO>XXECTBO BEAMNYMH.



OTAEABHbIM MHADOPMALMOHHbBIM OOBbEKT
(Y4M1CAO, CUMBOA, TADAMLLO M MP.) —
BEAUYMHA.

Bcdakag obpabaTbiBAEMAS MPOMPAMMOM
BEAMYMHA 3AHUMAOET CBOE MECTO B
NAMATU KOMMbOTEPA. 3HAYEHMNE
BEAMYUHbBI — DTO MHADOPMALMS,
XPAHMMASA B STOM MOAE MAMIATH.




CYLLLECTBYIO TPU OCHOBHbIX TUIMA
BEAMYMH, C KOTOPbIMM PADOTAET
KOM TEeP:

~ YycAoBOM
- CWMMBOAbHbIM
- AOormyeckKkmm




Y11CAOBbIE BEAMYMHDI B MPOOIPAMMMUPDOBAHMM,
TAK XK€ KAK M MATEMATMYECKME BEAMYUMHDI,
AEAATCA HO MePEMEHHbIE M KOHCTAHTbI
(MOCTOSAHHbIE).

Hanpumep: (a-2ab+b), rae a,b —
NepeMeEHHbIE, 2 - KOHCTAHTA.

KOHCTAHTbI 3AMMUCbIBAIOTCS B AATOPUTMAX
CBOMMU AECATUYHBIMM 3HAYEHMIMM,
Hanpumep: 23, 3.5, 34. 3HOYEHME KOHCTAHTbI
XPAHUTCS B BBIAEAEHHOM MOA HEE F4EUNKE
NAMATU M OCTAETCA HEM3ZMEHHbBIM B TEYEHME
PAOOTbI MPOTPAMMDbI



[lepemeHHbIE B MPOrPAMMMPOOBAHMM,
KOK M B MATEMATHKE, OOO03HAYAIOTCH
CMMBOAMYECKMMUM MMEHOMU. DU
MMEHA HA3bIBAOTCH
MAEHTMAOUKATOPAMU. MAEHTUADUKATOP
MOXXET ObITb OAHOM DYKBOM,
MHOXECTBOM OYKB, COYETAHMEM DYKB U
LLUCPP U T.A. [Tpumepbl
MAEHTMAOMKATOPOB: A, X, B3, prim, r25 m .
.




AIOOOU AATOPUTM PABOTHI C BEAUMYMHOAMMU
MOXET ObiTb COCTABAEH U3 CAEAYIOLLLMNX
KOMOHA.

NPOUCBAMBAHME;
BBOA,
BbIBOA,

OOpALLEHME K BCTTOMOTATEABHOMY
QOATOPUTMY;

LLUKA;
BETBACHUE.



OAHQO 13 OCHOBHbIX KOMOHA B OATOPUTMAOX
PAOOTbl C BEAUYMHAMM

<nepeMeHHas>:=<BblpaXeHue>

3HAYOK “:=" YUTAETCH «NPUCBOUTH.
Hanpumep: L:=X+Y, X:=5, Y:=X



3HAYEHMA MEePEMEHHDIX, IBAAOLLIMXCH
MCXOAHBIMM AOHHBIMM PELLAEMOM
30AQ4U1, KAOK MPOABUAO, 30ACETCH BBOAOM.

BBOA <CMUCOK NepemMeHHbIX>
Hanpumep: BBoa A,B,C



[lepeMeHHbIE BEAMYMHDBI MOAYYAIOT
KOHKPETHbIE 3HOYEHMUS B PE3IYALTATE
BbIMOAHEHMSA KOMOHAbI MPOUMCBAMBAHMS
MAM KOMOHAbBI BBOAQ.

EcAm nepemeHHOM BEAUYMHE HE
MPUCBOEHO HMKAKOTO 3HAYEHUA (MAUN HE
BBEAEHO), TO OHA ABAFETCSH
HEOMPEAEAEHHOM.



Pe3yAbTATbI PELLIEHMS 3AAQYM COODLLIAIOTCS
KOMIMbIOTEPOM MOAB3OBATEAID MYTEM
BbIMOAHEHMS KOMOHAbDI BbIBOAQ.

BbiBOA < CINTUCOK BbIBOAQ >

Hanpumep: BbIBOA X1, X2



Bonpochi U 30AQHUSA

1. 4TO TOKOE BEAMYMHAZ HEM OTAMYAIOTCH NMEPEMEHHbIE M MOCTOAHHbIE
BEAUYUHDBIC

2. 4emM onpeAeAdeTCa 3HAYEHME BEAMYMNHDIC

3. Kakme cyLLLEeCTBYIOT OCHOBHbIE TUIMbl BEAMYMH B NMPOOTPAMMUPOBAHMMS
4. KOK 3anmMCbIBOETCH KOMAHAQ NMPOUCBAMBAHMSAS

5. 410 TOKOE BBOA? KOK 3amMmMChIBAETCS KOMOHAQ BBOAQ?

6. 41O TOKOE BbIBOA? KAOK 3AMMCHIBOETCA KOMOHAQ BbIBOAQ?

/. B CXEMATUYECKOM BMAE OTPA3UTE U3MEHEHMA 3HAYEHUMN B FHEMKAX,
COOTBETCTBYIOLLMX MEPEMEHHBIM A 1 B, B XOAE MOCAEAOBATEABHOIO
BbIMOAHEHMA KOMOHA MPUCBAMBAHMS:

1) A=l 2) A= 3) A=
B:=2 B:=2 B:=2
A=A+B C:=A A=A+B
B:= 2xA A:=B B:=A-B

B:=C A:=A-B

8. BMeCcTo MHOTOoTO4YMS BNMLLIMTE B AATOPHUTM HECKOABKO KOMOHA
MPENCBAMBAHUA, B PE3IYALTATE HETO AOAXKEH MNMOAYHUTLCA AATOPLUTM
BO3BEAEHMA B HETBEPTYIO CTEINEHb BBEAEHHOIO YNCAQ (.A.OI'IO/\HI/ITe/\beIe
nepemeHHbIe HE I/ICI'IO/\b3OBCITb)Z

BBOA A ... BbIBOA A



[lepeMeHHas BEAMYMHA NMOAYHAET
3HAOYEHME B PE3YALTATE NMPUCBAMBAHMUS.

[TPMCBAMBAHUE MPOOM3BOAMTCA
KOMMBIOTEPOM MPU BbIMOAHEH MM
KOMQHAbI MPUCBAMBAHMA MAU KOMOHADI
BBOAQ.



KomMmaHAQ

a
]
1
2

[Mpoyepk B Tabnuue obosHavaeT HeonpeaeneHHoe 3Ha4YeHUE NEPEMEHHON.
Takaga Tabnuua HasbiBaeTcsa TpaccupoBOYHOW Tabnuuen, a npouecc
3anosfiHeHUA Ha3bIBAETCHA TPaACcCUPOBKOW arropuTma.



[loKa nepemeHHOM HE NPUCBOEHO
3HOYEHMA, OHA OCTAETCH
HEOMPEAEAEHHOU;

3HAYEHME, MPUCBOEHHOE NEPEMEHHOM,
COXPAHAETCH BMAOTb AO BbIMOAHEHMS
CAEAYIOLLLETO MPMCBAMBAHMS STOMU
nepemMeHHOM HOBOTO 3HAYEHMUY;

HoBoe 3Ha4yeHune, NpPpUCcBOEHHOE
nepemMeHHOW, 3aMeHAET ee npeabiayLiee
3Ha4YeHue.



3agada: gaHbl ABe NepeMeHHble BENUYMHDI: X,
Y. TpebyeTcs NpomM3BECTN MEXOY HUMMU
oOMeH 3Ha4YeHNAMMN.

Hanpumep: X=1; Y=2 nocne obmeHa X=2; Y=1



KomaHpa X Y
Beoag X, Y 1 2
L:=X 1 2
X.=Y 2 2
Y=L 2 1
BbiBog X, Y 2 1




anr OomeH 3Ha4YeHUsasMHU
uenx, y
Hay

BBOA X, Y
L:=X
X=Y
Y=/




OOMeEH 3Ha4YeHUsaAMM OBYX NEPEMEHHbIX MOXXHO
NPOn3BOANTb Yepe3 TPETbLIO
OOMNONHUTENBHYIO NEPEMEHHYIO.

TpaccmpoBo4vHas Tabnuua ncrnonb3yeTca ans
«PYYHOro» UCMOMHEHUS anropuUTMma C LUenbio
ero NpoBEpPKM.

B anropntmax Ha AA ykasbiBalOTCA TUMbI BCEX
nepemMeHHbIX. Takoe ykasaHne Ha3bliBaeTCH
onncaHuem nepemMeHHbIX.

Uncnosble BENMNYMHbBI, MPUHMMALOLLNE TOSMbKO
LIEeNIOYMNCIIEHHbIE 3HAYEHUS, OMNCLIBAKOTCA C
NMOMOLLIbIO CIy>XeDOHOro criosa uen (Lenbin).



[laHbl ABe npocTble Apodu: NonyynTb 4pPo0db,
SABMNSIOLLYIOCA pe3yribtaToM AeneHnsa ogHom
Ha Opyryto.

a/b:c/d=a*d/b*c=m/n



PerleHune

anr [leneHne apoben
uena, b, c,d, m,
Ha4
BBOO A, b, c, d
m:=a*d




Hanuwunte Ha anropuTMMYeCckoM S13bIKe anropmuTm
CITOXEHUA ABYX NPOCTbIX Apoben (be3
coKpalleHus apodn).
Hanuwunte Ha anropuTMMYECKOM $13bIKE anropmuTm
BblYNCNEHNA Y N0 doopmyrie
y=(1-x2+5x%)?, roe x — 3agaHHoe Lenoe 41cro.
YJytute cneaywuwme orpaHmyeHma: 1) B
apudpMeTNYECKUX BbIPAXKEHUAX MOXKHO
NCMOSIb30BaTh TOMbKO onepaLnmn CrnoXeHus,
BblUMTAHUA U YMHOXEHUS; 2)KaJ0€e BblpaXkeHue
MOXET CoAepKaTb TOSMIbKO OAHY apndOMETUYECKYIO
onepauzmo. BbINonHMTE TpaccupoBKY arropmutma
npun x=2.



