NMHOOPMATUKA

Nekuun — C++, cpena paspaboTku:
Microsoft Visual Studio .Net 2003
Mpaktukm (1 — 10 C++ 2003):
AK4-11 — Cpepa 12%0-15%°;
PK1: Linknnyeckne npoueccol(8 Hegens);
PK2: matpuubl, nognporpammel (15 Hegens);
3aJeT (KadeapanbHbin) Mo npakTukam.
JK3aMeH (pes3ynbsrtaT naeT B AUNIOM):
1 —BBeneHue B nHdopmatuky, C++ - Havano;
2 — C++;(npouenypHoe nporpaMmmmpoBaHue)
3 — 3agava 1



Llenu n 3aga4yun Kypca

Llenb Kypca nHdgopmaTtuka — o3HakoMeHme ¢ Metogamm um
cpegcrteamMmu obpaboTkm MHpopmaumn n peleHns 3agad Ha
9BM. ®opmunpoBaHme HaBbIKOB NporpaMmmMmmpoBaHng
npuknagHbiX 3agay ¢ UCMoNb30BaHUEM A3bIKOB BbICOKOIO
YPOBHS.

3agavyamum 3TOro Kypca sBnsgeTcst U3yyYeHue:
- cnocoboB npeacTaBneHnsa nHdopmaumn
- OCHOBHbIX cBeageHunmn 06 3BM
- MIHCTPYMEHTASTbHbIX CPEeACTB NporpaMmMmnpoBaHng
- OCHOB anropuTMmsaumnm
- YHMBEpPCanbHOro A3blka nporpammupoBaHmns C++
- cNocobbl TECTUPOBAHUS N OTNAAKU Nporpamm
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Yactb 1. OcHOBbLI MH(pOpMATUKN
1.1 OCHOBHbI€ NOHATUA

NHdopmaTuka — Hayka, u3y4aroLlas Bce acnekTbl NoNy4YeHUs, XpaHeHus,
npeobpasoBaHus, Nnepeaadm n NCnonb3oBaHUs MHopMaLuu.

oA 3TUM NOHATUEM OObEAUHSIOT PSA HAayYHbIX HaNpaBNeHun, nccneayoLmnx
pasfiMyHble acnekTbl O4HOro U TOro e obbekTa — MHpopmMaLmu.

TeopeTunyeckas NHpopmaTmka(Teopum MHOECTB, anropuTMoB,
aBTOMaToOB, CeTeN, MaT. NIornka, AMCKpeTHasaA Martematuka, Teopust Urp u T.
a.)

2. KubepHetuka(obwass Teopus ynpaerneHud, OMOHMKaA, aBTOMaTUKa,
NUHIBUCTUKA, HEMPOKNDOEPHETNKA, pacrno3HaBaHne obpas3oB U T.4.)

3. [llporpammunpoBaHue(MmaTemaTnyeckoe, NMNHEWHOE, ONHaMU4ecKoe,
ceTeBoe, napannensHoe 1 1.4.)



OcHOBHbIe NOHATUA(2)

CucTteMbl UICKYCCTBEHHOIO UHTENMEKTA.
MHpopMaLNOHHbIE CUCTEMDI.
BbluncnntenoHas TexHuka.

MHdopmaTunka B obLiectse(MHMDOpMaLMOHHOE 0DLLECTBO,
aBTOMaTu3aumns paboyero mecra, aBTOMaTU3NPOBAHHbIE
CUCTEMbI OBYy4eHUS).

NHdopmaTtuka B npupoge (MHopMaLUOHHbIE NPOLIECCHI B
BMonornyecknx cuctemax).

N o O s

ba3oBbIM MNOHATMEM ONS BCEX HanpasfeHUn HABNSETCH
NOHATME UH(pOpMaLUMN.

UHchbopmauma B LUMPOKOM  CMbICne - Q3TO caMmble
pa3HoobpasHble cBeaeHUd, COODOLLEHNA, N3BECTUSA, 3HAHUSA U
YMEHUS (ntobble BUAbI OTpakeHus peanbHo
CYLLIECTBYIOLLLENO BOKPYr HAC peanbHOro Mupa). 4



OcHOBHbIe NOHATUSA(3)

UHcopmMmauma B y3KOM CMbICIie - 3TO Ntobble cBeAeHUS,
KOTOPbIEe SABNATCSA OObEKTOM XPaHEHUS, Nepeaadun u
obpaboTkn.

NHdopmauna nepegaetca B Buae MHPOpMaLNOHHbIX
COOOLLUEeHUMN.

lloboe  nHOpPMALUMOHHOE  COOOLLEHME  MOXET  UMETb
NPOU3BONbHYID  U3MYECKYID nNpupoay (MeXaHU4YECKY!IO,
TENMOBYK, CBETOBYH, 3MNEKTPUYECKYHD, aKYCTUYECKYHO
(cMMBOS Ha nucTe bymarn, CBETOBOW CUrHam, pagnmoBosiHa U

T.4.)
YenoBek npuvHMMaeT wWH@opmMauuilo C MNOMOLLbLI0 OpraHoB

4yyBCTB (CNnyX, 3peHune, ocsasaHne, 0b6oHsIHWE, BKYC U T.4.) U
obpabaTbiBaeT ee B MO3rYy.

NHbopmaymsa MoxXeT BbITb aHanoroBon U ANCKPETHOM
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OcHOBHbIe NOHATUA(4)

AHanoroBas nHdopmauma — 3To MHPopMaLms HENPEPLIBHAS B
HEKOTOPOM AOMNYyCTUMOM AMnana3oHe (TemriepaTypa, AaBrneHue

nT.Aa.)
OunckpeTHasa nHdopmauma — 310 MHPopMaLUs, KOTopasd MOXET

NPUHMMAaTL TOSbKO onpeaereHHble PUKCMPOBaHHbIE
3Ha4YeHUs (gaTymK BKMN. UK BbIKI.).

Pa3HOBNMOHOCTbLIO AUCKPETHON MHJ OPpMaLIMN ABNSIETCH
umndppoBas nHgpopmauug.

OcHOBHOM XapaKkTepucTMKOU MHdoopmaumnm ABNAETCH
KONmM4yecTtBO MH(popMaLUMN.

Tak HasblBalOT YMCMOBYID XapaKTEPUCTUKY MHAOPMAaLMOHHOIO
cooOLUEeHNsA, KoTopast He 3aBUCUT OT ero dQopmbl u
ColEpXXaHNA N XapaKTepu3yeT CTENEHb HeOonpeaeneHHoCTH,
KOTOpas Uc4ye3aeT nocrie rnosiy4eHmnsa cCoodLLEHNS.

EonHnya konnyecTtsa nHdopmaumMm HOCUT HanMeHoBaHue buTta
N NpeacTaBnsaeTca OAHMM CMMBOJSTIOM ABOMYHOro andasuTa.



1.2 CuctemMbl cYUCneHus

Cuctema cumncrieHmnst — cnocob npeacTraBrieHnst YNCNOBOM
NHdopmMaLun.

OcHoBaHMe cucTemMbl — YACIO CUMBOJSIOB, NCroJibdyeMoe AJiA
3alfcum Yncersi B I'Ipl/lHFITOVI CUctemMe CHNCIrieHn4.

Halwa TpagnunoHHasa cucrtema cumcrneHusa ncnonbayet 10
cumBosioB (umndop) ot 0 go 9 ana 3anmcu Ynucen, Hanpumep
52809.

KonnyectBo undp — KONMYECTBO paspsagoB vncna, Kotopble
HYMepPYIOTCA chnpaBa Haneso. B kaxgom paspane undpesbl
mMeHatoTca ot 0 go 9. Npu yBennyeHnn undpbl 9 Ha 1,
HyMepaunsa Tekyllero paspsga HadynHaetca ¢ 0, ogHako
3HayeHune cTapllero paspaga yeenmdmeaeTtca Ha 1. Kaxabiv
pa3pag nveet onpegeneHHoin sec 1, 10, 100 u T.4.

Hanpumep 4yncno 256 coctouTt n3 2 coteH, 5 4ecATKoB U 6
eanHuy: To ectb  256= 2*100+5*10+6 7



Cucrtemsbl cuucneHus (2)

Tak kak 100=10% 10=10’ 1=10°
TO
256=2*10%+5*10"+6*10°
Taknm obpasom, TpagmLUMOHHAA CMCTEMa OCHOBbLIBAETCH Ha
CTENEeHAX AecsTu, T.e. Ntodoe YMCOo 3anncbiBaeTcsd no
ocHoBaHuto 10, a cuctema Ha3bIBaeTCca AECATUYHOMN.

CteneHb 10 U3 3anncu UCKYaeTcsl, ogHako rnpu
BbINOMHEHUN onepaunn Bec paspsiga Y4nTblBaeTCs

3458 4657
+ -

4781 1567

8239 3090



Cucrtemsbl cuucneHus (3)

Opyrne cnctembl UCNOMNb3YIOT U APYroe KONM4yecTBO CUMMBOJSIOB
Ona n3obpaxeHust Yncen.

16-pnYHaga cuctema UCMosib3yeT aNd n3obpaxeHust yncen 16
cumBonos. [lepBble 10 cumBoNOB coBnagaroT ¢ umudpamu
10-TUYHON CUCTEMBI, a ONSA OCTalNbHbLIX LWECTU UCMNOSb3YHTCA
bykBbl naTuHckoro andgasuta ot A go F. Cucrema
OCHOBbIBaeTCAa Ha cTeneHax 16, T.e. ndoe Ymncno
3anucbiBaeTcsi No ocHoBaHuio 16. Hanpumep yncno 3AE
ato 3*16°+ A*16'+E*16°

Mnn  37256+10%16+14=942

+1AB 5A8
2E6 25B
4A1 34D



Cuctembl cuncneHus (4)

8-puyHasga cuctema ncnonb3yeTt ana n3obpaxxeHuns vucen 8

CUMBOJOB, KOTOpbLIE COBMadarT C NnepBbiMU 8 Lndpamm
10-TUYHOWN CUCTEMDI.

Cuncrtema OCHOBbLIBAETCHA Ha CTENEHSAX 8, T.e. Nnoboe 4ncrno
3anncbiBaeTcd no ocHoBaHuio 8. Hanpumep

yucno 527, ato 5*8%+ 2*8'+7*8°

nn 5*64+278+7=343

B kaxxgom paspsaae undppbl MmeHaroTes ot 0 go 7. Npu
yBenuyeHum undpsl 7 Ha 1, paspsg obHynsieTcsa, oaHako

3Ha4YeHne cTapllero paspsaa yeenmyumBaeTtcd Ha 1.
Kaxabin pa3psan uMmeeT onpenerneHHsin sBec (1,8,64).

. 342 456
677 174
1241 262
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Cucrtembl cuucneHus(5)

2-puyHaga cuctemMa Ucnonb3yeT ansa n3obpakeHnst Yncen
Bcero 2 cumona — 0 u 1. I'pn aTom nobdoe YNCno MOXeT
ObITb NpeacTaBnNeHo Kak KoMOMHaUUA HyNnen n eanHu,.

Cunctema OCHOBbIBAeTCHd Ha CTeneHsax 2, T.e. noboe 4yucro
3anuncbiBaeTcd N0 OCHOBAHMUIO 2.

Hanpumep uncno 1010, ato 1*2°+0*2%+1*2'+0*2°
B OECATUYHOMN 3annucm 3TO YNCIO paBHO
178+074+172+0%1=10,,
[1pn 3anucm yncna cteneHn OBOVKKN OMyCcKakTCA, O4HAKO
Kaxkabin paspsg nmeet sec (1,2,4,8...). B kaxgom
pa3page undopbl meHatoTea ot 0 go 1. Npwu

nepenosiHeHNN paspsga 3HavyeHne TekyLLero paspsaa
oOHynsieTcs, a cTapLlero — yBenuymeaeTcs Ha 1.

10110 11011

110000 01000 1 1



Cucrtembl cyncneHus (6)
,D,BOVI‘-IHaFI CUctema rno3BosideT pa6OTaTb HEe TOJ1IbKO C uUeJibIMNU,

HO N APODOHbLIMK YNCIaMM.
ObbI4HYy0 Apobb 0.324 MOXHO NpeacTaBuUTh B BUAE

3/10+2/100+4/1000 Nn 3/10"+2/10%+4/10%, rnoe
3HameHaTtenun - ysenuyumsatowmecsa crteneHn 10.

B nBondyHOM Opobun B KadecTBe 3HaMeHaTensi UCMosib3yrTCH
cTeneHun 2.

Tak, asonyHyto apobb 0.101 moxHO 3anucaTb
1/2'+0/2241/2° wnn  1/2+0/4+1/8 ,
4YTO B AecATuYHOU cucteme paBHo 0.5+0.0+0.125 = 0.625

OpHako, He Bce Apobn MOXHO TOYHO NpeacTaBuUTb B ABOUYHOM
dopme (1/3 nnn 2/5). To4HO NpeacTaBnATCA TOMNLKO Apodu,
KOTOpble ABNATCA cTeneHsamu 2 (3/4 nnn 5/8).

[1pn nepeBoge BELWECTBEHHOIO Yncna, oTAeNnbHO NEPEBOASATCH
Lenas u apobHasa yacTu. 1 2



Cucrtemsbl cuucneHus (7)

Tak kKak 1 8 U 16 aBnNATCA CTENeHAMU 2, TO MeXxay 3TUMMU

TPpEMA CUCTEMaMM CYLLECTBYET yaobOHasi cxema rnepecuera,
KOTOpagqa 4acTo UCnonb3yeTcd B UHPopMaTUKe.

0000, O, 0101, 5,6 1111, F .6
000, 04 0101, 5, 1111, 17,
Hanpumep
10101, =1*244+0*23+1*22+0*21+1*20 = 16+4+1 =21,
15,4 = 1*16'+5*16" = 16+5 =21,
25 = 2*8'+ 5*8¢ = 16+5 =21
10011100 =1*128+0*64+0*32 +1* 16+1*8+1*4+O*2+O*1 156,
10011100, 010011100,
9 " 2 3 4
% _ 2*64+3*8+4 =156
9*16+12 = 156, 10
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1.3 OcHOBHbIe cBeaeHus 06 ABM

1.3.1 ApxuteKktypa KoMmnbroTepa

KomMmnbloTep — 310 omnanyeckasa cucrema (YCTpPOMCTBO UMK
KOMMJIEKC YCTPOMCTB), NpegHa3Ha4vyeHHas
aBTOMaTmM3aumm npouecca obpadboTkn nHpopmauun.

[—— ]

_—) — =) e
]

= o S
4

— 1



Apxutektypa Komnbrepa(2)

HesaBncumo ot cnocoba unsnveckon opraHmsaumm, nobon
KOMNbIOTEP MOXHO pasgenuTb Ha WwecTb PYHKUMOHAMNbHbIX
6roKoB.

1. BxogHon 6nok. [lony4yaeTr unHdopmaumio OT pasfndHbIX
8X00HbIX ycmpoucme anst nocnegywwen obpadboTku
(knaBuartypa, Mblllb, Pe4EBOE YCTPOWNCTBO..).

2. BbixogHon 6nokK. BoigaeTr o6paboTaHHy0 KOMMNbIOTEPOM
MH(popMaLNIO Ha pasfnnYHble 8bIXOOHbLIE ycmpoucmea Ans
OanbHEenLWero ncnonb3oBaHns BHe komnbloTepa (NpuHTep,
9KpaH, nNnoTTep u 1.4.)



3.

ApxuTtektypa Komnbrotepa(3)

bnok namatn (Oll). bbeicTpooencreyowad u
OTHOCUTENLHO MarloeMkass 4acTb KowmrnbtoTepa, OHa
XpaHUT WHMOopMauuo, KoTopasi obpabartbiBaeTcs Ha
KOMNbIOTEPE B TEYEHUU ceaHca pPaboTbl U HA3bIBAETCH
onepaTMBHOMN.

ApudpmeTnko — nornvyeckoe ycrpouctao (AJlY). 3T1o
obpabaTbiBatoLlada YacTb KoMnbloTepa. OHa OTBEYaEeT 3a
BbINOMHEHUE  pa3fUYHbIX  BblMUCIEHUN.  [lonyyaet
nHpopmaumio n3 Ol n BosBpawaetr ee B OIl nocne
0bpaboTKu.

LleHTpanbHOe npoueccopHoe ycTtpoucteo (LIITY).
OTO agMUHUCTPaTMBHAs 4YacTb KOMMbKTEpPA, KOTOpas
OpraHn3oBbLIBAeT paboTy KommnbloTeEpPa W  YyrnpaBnsieT
paboTon BCEX €ro YacTtew.

16



ApxuteKktypa komnbrotepa(4)

6. Brok BcnomMoraTenbHbIX 3aNOMUHaIOLWMNX YCTPOUCTB.
OTO [pgonroBpeMeHHble 3arnoMUHaloLne YCTPOWCTBA
OONbLUOK €MKOCTU AN XpaHeHUss MHdopMaLnn Mexay
ceaHcamMu paboTbl KOMMbtoTepa. (PKECTKMEe [OUCKM,
ANCKeTbl, onaw namMaTb 1 T.4.).

1.3.2 CnocoObl npeactaBneHus nipopmaunm B 3BM

Bca wHopmaumsa B KOMMNbKOTEPE MpeactaBnsercs B
OBOVMYHOM BUAE.

HanmeHbllas eguHunua namst HasbliBaeTcst OUT, KOTOPbIN
MOXET npuHMmMmaTtb 3HadeHums 0 m 1. bUT — OCHOBHOWM
cTpouTtenbHbiv bnok namartu, AITY mn LY.

HavmeHbllasa agpecyemass eguHuua namatn mn bornee
yOOOHbIN ee aneMeHT — banT. bant coctont U3 8 out. T.
K. KaXXgbl OBUT MOXET NPUHATL 3Ha4veHmne O n 1, To 8 out
MOryT npeacTtaBuTb 256 (2°%) kombuHauuin ns 0 |/|11 .7



Cnocob6bl npeacraBneHna nHopmauum B IBM(2)

[Ona ynobctBa 00paboTKu, YTEHUA U 3anNnUCK MHOpMaLNK
GanTbl MOryT 06bLEeaUHATLCS B crioBa (2 banTa),
OBOVHbIE crioBa (4 banTa) u T.4.

NHpopmauusa, ¢ KoTopon paboTaeT norb3oBaTerb,
ObbiBaeT YMCNOBON, CUMBOSIbHOWN, ayauo, BUAEO U T.4.

[1na npeacraeneHns 4Yncnosomn nHdgopmaumm
MCNONb3YHTCH LenNble U BELWLECTBEHHbIE YMchna.

Llenoe yncno He nmeet apobHoun 4actu (2, -45, 789).
[lpencTaBuB LEeNoOe Yncrno B ABOMYHOM BUAE, €O

HETPYOHO pasMecTuUTb B NaMATn. Hanpumep, umcno 7 —
ato 111.

O 00O0O0O01TT11
22 21 20

4+2+1 =7 1 8




CnocoObl npeactaBneHus nipopmaumm B IBM(3)

Llenoe uncno _oo 0 +00

Llenble 4ncna moryt ObiTb NOnoXuTernbHbiMKU (0e3 3Haka) u
oTpuuaTerbHbIMU (CO 3HAKOM).

[na xpaHeHns 3Haka WUCMonb3yeTca OAMH ABOUYHbIN pa3psn
(ctapwwuinn). Llenble 4ymcna  9BNAOTCA  OUCKPETHOW
NHdopMaLUnen n B MallMHe NpeacTaBnarTCcs TOYHO.

BellecTBeHHbIe 4ucna — 3TO PasHOBMOHOCTbL aHaroroBou
nHpopmaunun. BkriovaloT B ceda vucna, pacrnosiokKeHHble
Mexay uenbiMu.

B mawmnHe Takue ymcna npeacraBnaioTcs B ABOUYHOM BUOE C
onpeaeneHHonm TOYHOCTbID. JTO CBSI3@aHO CO CXEMOW
pa3smMeLlleHnst 1 o06paboTkM B NaMSATU BELLECTBEHHOIO Yucna.
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Cnocobbl npeacTaBneHusa nHgpopmaumm B 3BM(4)

+ 314159 1
3HaKk [OpobHas yacTtb CTeneHb
+ 314159 x 10’ = 3.14159

BellecTBeHHOE 4YnCNO npeacraBnaeTcsa B popme vucna c
nnaesatwouwen Toykon. dopmumpoBaHue nMpeacraBrieHns
TAakoro 4mcrna CoCToOuUT B €ero pasdbueHumn Ha ApobOHYIo
4yacTb W MOPSALOOK, KOTOpble 3areM pas3MellaroTcs B
namatu (7.5 - 0.75x10%).

[Ona pasmeweHna 4mcen B NAMATU  WUCMOMb3YHOTCH
NBOUYHbIE YUCIla U CTENEeHU OBOUKN BMECTO CTEeneHewu
oecatn. [1oaToMy TOYHO MOXHO MPEeACcTaBUTb TOSbKO
apoodu, ABNAOLWMECS CTENEHAMU 2.

OpgHako, Takoe pa3dbueHne Oaer  BO3MOXXHOCTb
npeacTaBnTb 4YmnCcno HECKONbKUMM cnocobamum,
Hanpumep 75x1071, 7.5x10°, 0.75x10".



Cnoco6bl npeacraBneHnsa nuHgopmaumm B IBM(S)

CumBoOnbHasi MHMopmMaunss npeactaBnsieTca OBOUYHbLIM
KOOOM, KOTOpbIM MOXET b6biTb He bonee 8 [OBOUYHbIX
paspsgos (1 ©OanT) B COOTBETCTBUM C Tabnuuen
KOOMPOBKU U MOXET coaepKaTb Koabl 256 CMMBOSIOB.

Tak cumBon A npeacraBngeTcd kogom 695,

cumBon O kogom 48,
cumBon 9 Kogom 58,
CUMBOI € kogom 101.
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1.4 NMporpamMmMbl U aNropUTMbI

OcHoBHOE Ha3Ha4yeHue KoMmnbloTEpa —  0bpaboTka
MHopmauumn, Ond  4ero  HeobXoAMMO  BbIMOSMHUTL
onpeaereHHbIn Habop onepaunn - nporpamMmmy.

Nporpamma - Habop NHCTPYKLNUN, onucbliBatoLLNX
nocriegoBaTtefibHOCTbL AENCTBUN, NPUBOOALLNX K pe3ynbTary.

[Iporpammy MOXHO HanucaTb Ha MalUMHHOM A3blke, O4HAKO 3TO
TpebyeT BbICOKOM KBanupukaumm nporpaMmmuncTa.

[Inss BO3MOXHOCTWM HanucaHusi NporpamMmbl MoOJSib30BaTENEM
HenporpaMMmMCTOM  UCMONb3YKOT  chneuunanbHble  A3bIKKY
HasblBaeMble  SA3blkaMy  nporpammupoBaHusa  (bancuk,
[Tackanb, C u 1.4.).

[porpamMmma Ha dA3blke NporpamMMmMpoBaHUA NpeobpasyeTcs B
MallMHHbIE KOMaHObl, KOTOpble 3aTeM BbIMOMHATCSH

KOMMbOTEPOM. 22



[Mporpammbl n anroputmebl (2)

OpgHako, 4Tobbl COCTaBUTL NporpaMmmy, HeObXoAMMO XOPOLLO
npeacTaenaATe cebe, YTO HYXXHO caenaTb, YTOObl peLunTb
KaKyto Nnnbo 3agadvy.

ANroputM — 3TO KOHEYHad nocnegoBaTefibHOCTb YETKO
onpedeneHHbIX  OeucTBun,  3agawowas  obpaboTky
MCXOAHbIX [OaHHbIX C UENnb  NONYYEHUS  HYXXHOrO

pes3ynkraTa.
1.4.1 CBOMCTBaA anropmTtmMoB

1. MaccoBocTb (obecrnedyeHne @yHKUMA anroputMma Ans
OOnbLLION COBOKYMHOCTU OaHHbIX)

2. [OunckpeTHOoCTb (BO3MOXHOCTb MpPeacTtaBuUTb anroputMm B
BuAe OTAenNbHbIX NocnegoBaTerbHbIX LWaros)

3. OnpeneneHHOCTb (Kaxabi wwar anroputMma OOrmkeH ObiTb
4YeTKO onpeaerneH u OgHO3Ha4YHO NOHSATEH) 23



CBoucrtBa anroputmoB(2)

. Pe3ynbtaTtMBHOCTL (MONy4YeHne HY>XHOro pesynesrara)

. KoHe4HOCTh (BbINOMTHEHNE anropnTMa 3a KOHEYHOoe
4YKCNo Waros)

1.4.2 CnocoObl npeacTtaBneHusa anropmtma
OnucatenbHasa goopma (Ha eCTeCTBEHHOM A3bIKE)

[lceBookon (onucartenbHaa doopma C OrpaHUYeHHbIM
4YMCIOM 3N1IEMEHTOB)

[padhmnyeckasa popma (cxema anropmutma)
TabnnyHaa goopma (Tabnuubl peLueHnin)
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OCHOBHbIe KOHCTPYKLMM NceBAOKoAaA

1. CnepoBaHue

[encteue 1
[lencrteue 2

NceBpokoA:
2. BeTBneHue 3. Lkn-noka
Ecnu Ycnosuwe Linkn-noka Ycnoswue
TO Hencteue 1 NencTeue
uHavye [lencteue 2 Bce-uukn
Bce-ecnu

25



Cxembl anroputmoB
O60o3HayeHuns TOCT 19.701 — 90

1. TepmuHaTtop

(Haqano/KOHeu) 6. BBO,D,/BI:ﬂBOD, BBop
OaHHbIX
2. Mpouecc '
A:=1 7.BBoga c

(BblYUCIIEHMNA)

nepdokapT

3. Axanus Aa HET 8. BbiBOA Ha
(NpoBepka) | | NpuHTEp

oy

(aBTOMaATU4ECKOE ! =1,k >‘. ’
N3MEHEHME) |

o. lNpenonpeaeneHHbIV | 10. CoeanHuTEnb @ (A—
npouecc Sort(A) 2 6

(nognporpamma)



I'IpaBMna BbINOJIHEHUA CXeM aJiropuTtmMoB

CxeMbl anropuTMOB JOMKHbI ObITb BbIMONMHEHbLI aKKypPaTHO, »KernaTenbHO C
NPUMEHEHNEM KapaHaalla U NMUHENKU Unm rpadon4ecknx pegakTopoB Ha
KOMMblOTEpPE.

CTpeJ'IKI/I Ha JINMHNAX, NOYWNX CBEPXY BHU3 U CIrieBa HaAlpaso, T. €. B
HanpaBieHnn Hallero nNcCbMa He CTaBAT, YTOObI HE 3aTEHATb CXeMmy.

Ecnu nnHmna — nomaHHas, n HanpaBneHne ee XoTa Obl B 04HOM CErMeHTe
He coBnagaeT Co CTaHAAPTHbIMU, TO CTPErKa CTaBUTCS B KOHLE NUHUN,
nepen 6110KkoM, B KOTOPbI OHa BXOAUT.

Ecnn cxema He ymeulaeTca Ha cTpaHuue nnn NMHUM MHOTOKPaTHO
nepecekarwTcsl, TO NMHUK pa3pbiBatoT. [1py 3TOM oanH coeanHUTENb
CTaBUTCHA B MECTE pa3pbiBa, BTOPON — B MECTE MNPOAOIMKEHNSA NINMHNN.
Oba coegmHnTensa noMeYaroTcst O4HOM U TOM Xe ByKBOM U Lpon.

[ns NpocToTbl YTEHUSI CXEMbI €€ Havaro AOMKHO ObiTb CBEPXY, a KOHeL, —
cHuM3y. Mpn 3TOM KONMYecTBO N3rMOOB, NepecevYeHnin u oopaTHbIX
HanpaBneHU NMMHUIA OOMKHO ObITb MUHMMATbHbIM.
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Tabnuubl peLeHnn

Tabnuua cocTtaBnseTcd criegyowmm obpasom.

B cTonbuk BbINUCbIBAOTCA BCe yclioBnd, OT KOTOPbIX

3aBUCAT AanbHENLUME BbIMUCIIEHUS, a NO rOpnN3oHTAaINn -
BCE CJiydaun OJiq BbIYMCNEHUN.

Ha nepecedyeHun Kaxgoro ctondua n CTPOKM CTaBAT OYKBY
Y, ecnu Ana gaHHOro peleHns gaHHoe YCroBUE OOSTKHO
BbIMONMHATECA, ©OykBy N, ecnn pgaHHoe  ycrnosue
00sa3aTENbHO AOMKHO HE BbINOMHATLCHA, N MPOYEPK, €CIn

NCXO CpaBHEHUA HE Ba’KEH.

Hanpumep, 4Ona  anroputMa  BblYUCIIEHUA KOPHEW

KBapaTHOro ypaBHEHUSA MOXXHO COCTaBWUTb CrieayloLLyro
Tabnuuy:



Tabnuubl peweHnin(2)

Her xopueit x =-b/2a x:i(—b\/g) /2a

D <O Y N N
D=0 N Y N
D>0 N N Y

MHorga, coctaBneHHas Tabnvua MoXeT MMeTb OOBOSIbHO
CNOXHbIN BNA. PaccmoTtpum, Hanpumep, Tadnuuy:

P1 P2 P3 P4
YcmoBnel Y - N Y
YcmioBnue?2 N Y N N
YcmoBne3 Y - - N



Tabnuubl peweHuin(3)

Ecnn cTporo npuaepxmBatbCcsa 3a4aHHOMO Nopsiaka NpPoOBEpPKX YCITOBUN,
TO MONYYUTCS [OOBOSMbHO CIIOXHbIM anropuTM U ero MnocTpoeHue
BbI3bIBAET ONpPeaeneHHblie TPYAHOCTH.

Ho 3TOT anropyt™M MOXHO 3Ha4YUTENbHO YNPOCTUTb, ecnu B Tabnuue
NOMEHATb MECTaMu NPOBEPSIEMbIE YCINOBUS, a Takke Ans yaobcTea
NOCTPOEHNS1 anropuTMa MNOMEHSATb MecTamu cTonodubl Tabnuubl.
Ecnn npeobpasoBatb Tabnuuy crneayowmm obpasom:

P1 P4 P3 P2
YcoBne2 N N N Y
YcwoBrnel Y Y N -
YcoBne3d Y N - -



YacTtb 2. OCHOBbLI anropuTtMmmsaumm m
npoueaypHoe nporpaMmMmupoBaHue
BBepeHue. Itanbl co3gaHma MO

1. NMocTaHOBKa 3apgayuum — HedbopMarnbHOE onncaHne 3agaydn

. AHanun3 n ytouyHeHue TpedboBaHnU — opmanbHas
NnocTaHOBKa 3aa4n 1 BbIODOp MeToaa peLLEeHuns

. MpoekTupoBaHune — paspabdotka cTpykTypsbl 10, BbIOOP
CTPYKTYP AaHHbIX, pa3pabdboTka anropntMoB, onpegeneHme
0CODEeHHOCTEN B3aUMOOENCTBUS C NPOrpaMmMHON cpeaon

. Peannsauma — coctaBneHne nporpamMmm, TECTUpOBaHUE U
oTnagka

. Moaudmkauma — BbiNnyck HOBbIX BEPCUU
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NMpumep pa3paboTKm nporpamMmmbli

1. MocTaHoBKa 3agaum: Pa3spabortatk nporpammy, Kotopada onpegender
HanbonbLwmnin 06N aenuTerb ABYX LenblX Yncen.

2. AHanus v ytouHeHue TpedboBaHUMN:
1) QyHKYUOHaribHble mpeboeaHusi
NcxogHble AaHHble: a, b — HaTypanbHble Yncna; 0 <a,b < ?;
pesynberaTt: X — HaTypanbHOE YMUCIO, TaKoe, YTO
x=max{y. /i=1,n},rae (@amody,)=0) & (b mody.)=0)
MeTopq pelueHus:
a) HanTu penutenn Y = { y. } n onpeaenntb X = max {Y};
6) meTton EBkNuaa

[Mpumep 1: [Mpumep 2:
a b a b
24 18 g ‘11

6 18 5 1

6 12 1 1

6= 6 ) 32



NMpnmep pa3padboTKkm nporpamMmmbl (2)

2) OKcrinyamauuoHHble mpeboeaHus:
a) npoueccop — He Huxe Pentium;
6) onepaunoHHada cuctema — Windows XP (KOHCOMbHbIN PEXNM);
B) NpedyCMOTPETb 3anpoc Ha BBOA AaHHbIX C KnaBnaTypbl;
) pesynsraTthl BLIBECTU Ha 3KpaH AUCNes.

3) TexHonoau4yeckue mpebosaHus:.
a) A3blK NporpaMmmMmupoBaHns; C++;
6) cpena nporpammunpoBaHust: Microsoft Visual Studio .Net 2003;
B) TEXHOMNOINS: CTPYKTYPHbIN Noaxoa.
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NMpumep pa3padboTkm nporpammbi(3)

3. MpoekTupoBaHue
Buabl NpoeKTHOM AOKYMEHTaLUun:

CTpyktypHasa cxema NO — nokasblBaeT B3anMoaenucTeme no
ynpasfieHU0 OCHOBHOW NporpamMmbl U nognporpamm.

OcHoBHad
nporpamma
MNoanporpamma Noanporpamma MNoanporpamma
BBOOA 0bpaboTku BbIBOAA

Anroputm oCHOBHOM NporpamMmmMbl U nognporpamMm B
COOTBETCTBUU C BbIOpaHHbIM CNOCODOM NpeacTaBneHns
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Mpumep paspadboTkm nporpammbl (4)

Cxema (Haqano>
anropuTtma |

. AB

AnroputMm Ha nceBpokoae
Hauano
Beectn A,B
Linkn-noka A # B
Ecnm A>B
TO A:=A-B
nHade B =B -A
Bce-ecnu
Bce-uukn
BoiBectn A

KoHel,

4. Peanusaums nporpaMmmbl, ee TeCTUpOBaHMUeE U 0Tnap,|<a35



Cxema npouecca noarotoBKM nporpamMmmbi

OOBbEeKTHbIN

Owmnbkmn

Cpena
Tekct paspaboTku
- TeKkCcToBbIN
NcxogHbiv
MOy penakTop
N
v
(prog.cpp) Komnunsarop
v
/_\
“BubauoTeKi KomMnoHoBLLM
cTaHOapTHbI -_" K
X
~_nn__~

Ownbku

N
. (Prog.obj)

Moaynb

NcnonHaembin
MoayInb

Y
N A

Prog.exe
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Cxema npouecca oTsfiaagkm " BbiINnoJiIHEHUA

T
~— OTtnapgo4vHas
Prog.ex NHpopmaums
5 N

N OTnagyumk
" /

NaHHbI

Pesynbrathl

e
nl;lgll . Mporpamma . PesynbraTthl
e
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