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Kvypc «MHbopmaTuka»: 1 cemecrtp

8 neKuuin (16 yac.) + 8 npakTnueckmnx 3aHaTmni (16 yac.) + 16
nabopartopHbix 3aHATUM (32 yac.)

l

JK3aMeH

OueHka udem 8 duririom!




MpaKkTuueckue 3aHATUA — pa3paboTKa
a/iIrOPUTMOB U MPOrpamm

* Pa3paboTKka cneundpmKaumm 3anad
* OnucaHmne afIropuTMoB B BUae B/I0K-CXem

* KoanpoBaHue anropnuTMoB Ha A3blKe
nporpammmpoBaHma C



JlabopaTtopHble 3aHATUA

* 3HAKOMCTBO C Cpeaon NporpaMmmnpoBaHUA
Microsoft Visual Studio (Visual C++)

 OThaaKa nporpamm B cpeze (nporpammebl
pa3paboTaHbl HA NPAaKTUYECKUX 3aHATUAX U
NpPW camocToATE/IbHOM paboTe)



AJITOPUTMU3ALUA

1.1 PyHKUuMoHanbHaa cxema IBM (PoH

HeitmaH, 1946 r).

2BM cocTout ums3

LEeHTPa/IbHOro npoueccopa (L) -
YCTPOMUCTBA, OCyLLecTBAAOLWero obpaboTky
MHPOpMaLUnN,

NaMATU, B KOTOPOU XPAHATCA AaHHbIE U
nporpammbl,

YCTPOWCTBA BBOAA, MO3BONAOLLErO BBOAUTD
MHPOPMALIMIO B NaMATb

M YCTPOWUCTBA BbIBOAA.




Iy

YCTPOWCTBO
BBOJA

NAMATDb

YCTPOUCTBO
BbIBOJA




CTPYKTYpa NamaTu

[TamATb COCTOUT U3 ABYX YPOBHEWN:
* OCHOBHasA (onepaTMBHAA) NAMATb;

* BHEWHAA NaMATb.



OcHOBHaA NaMATb

Mpoueccop HenocpeacTBEHHO CBA3aH C
OCHOBHOM NaMATbIO.

[Mpn BbLIKAIOYEHUN NUTAHUA, WHPOPMAUUA B
OCHOBHOM NaMATU TepsaeTcA.

BbinosHAeMmble nporpammbl U AaHHble XPaHATCA
B OCHOBHOMW NMNaMATWU.



BHeWwHAA namMmaTb

BHeWwHAA NnaMmATb peaansoBaHa B BUAe
MArHUTHbIX ANCKOB.

[nCcKM bbiBAtOT NOCTOAHHbIE (}KECTKUN OUCK,
HDD) n cbémHble (cd-rom, usb flash).

CyLLecTBYOT NOHATMA GPU3UYECKUIN AUCK U
NOTNMYECKUN AUCK.



Ha ancKke HaxoaAaTca Katanoru (nanku) u ¢annobl.

BHYTpM KaTanoros pasmeLllatorca gpyrue
KaTanorm n pamnnsil.

KaTanoru Ha gucke obpas3yloT ApEBOBUAHYIO
CTPYKTYPY, KOPHEBOWM KaTa/lor — MMA AUCKa.

Bca uHGopmauua xpaHnTtca B pannax.

dann - 3T0 UMEHOBAHHbIM HABOP AaHHbIX,
XPaHAWMMCA BO BHELLIHEN NAMATMN.



9BM paboTtaeTt noa ynpasaeHuem
nporpammbi.

[Mporpamma - 310 Habop MHCTPYKLUN.

MHCTPYKUMA N3 NaMATU MOCTYMNAET B
NPOLLEccop U BbINOAHAETCA.

NcxoaHble AaHHble A1 BbINONHEHUS
MHCTPYKLMM 3arpy*KatoTca U3 namaTu,
pe3ynbTaTbl - 3aMUCbIBAIOTCA B NAMATb.

[epen BbINOSIHEHMEM NPOrpamma JO0NXKHa
ObITb 3arpy*eHa B OCHOBHYO NaMATb.



C TOYKM 3peHMA XpaHEHUNA AaHHbIX, NAMATb
COCTOMUT M3 fiveeK, 0bnaaaroLWmx cneayowmmmm
CBOMCTBaAMMU:

1. B AYEeMKe MOXKET XPaHUTbCA 0AHO AAaHHOE;

2. MpY 3aNmCcK B AYENKY HOBOTO 3HAYEHMUSA,
ObiBLLEE TAM pPaHee 3HAaYeHMe CTUPaEeTCs;

3. NP CYUTbIBAHUM 3HAYEHUA U3 AYENKMN,
MHPOPMaLMNA B HEU COXPaHAeTcA, T.e. bepéTca
KONWA 3HAaYEeHUA, XPaHALLEroca B A4enKe.



C NOHATMEM AYENKM NAaMATU TECHO CBA3AHO
NOHATME NEepeMEHHOMW.

[lepemeHHaA MOXeT NPUHUMATDL pPAL,
3HAYEHUW, B KaXKAblI MOMEHT BPEMEHU OAHO
3HAYeHue.

3TW 3HAYEHUSA XPAHATCA B AYEMNKaAX.

[lepemeHHaa nmeet UMA. ITO XKe UMA
OTHOCUTCA K AYEMKe NaMATU, B KOTOPOWU
XPaHUTCA 3HaYeHNEe NepemMeHHOMN.



YT06bl BBECTU 3HAYEHUE B AYEUKY NAMATH
(NpncBOUTL 3HaYEHME NEePEeMEeHHOMN)
CyLlecTByeT ABa cnocoba: npy NoOMoLLm
YCTPOWCTBA BBOAaA, T.€. ONepaTopom BBOAA, U
M3 Npoueccopa, T.e. onepaTopom
NPUCBAaNBaHMUA.

READ(x) - nepemeHHas X noany4yaeT 3HayeHue,
CYUTbIBaemoe yCTPOUCTBOM BBOAQ;

X = 10 - nepemeHHaa X nony4yaeT 3HayeHue
10;

X =z + Y - nepemMeHHas X Nosiy4aeT 3Ha4YeHune
CYMMbIl 3Ha4Y€HUN NEePEMEHHbIX Z U Y.




1.2. OTanbl peweHnAa 3agay Ha 2BM.

Kaxkpaa 3apava, pewnaeman Ha 9BM,
npoxoauT paa NoAroToBUTe/IbHbIX 3TAaNOB:

[locTaHOBKa 3a4a4W.

Pa3paboTka meToa peleHus 3aaa4m.
CocTaBneHue anropmtma peleHma 3aaauu.
HanuncaHne nporpammei.

OTnagka nporpammeil.

PelweHune 3aaa4u.

LlOKymeHTUpoBaHue.



Paccmotpum 6onee noapo6bHO 31K 3Tanbl.

 [locTaHOBKA 33a434M MOXKeT ©ObiTb 4YUCTO
MmaTemMmaTU4YeCcKom Uam C1I0BEeCHOMW.

 PaspaboTka meToaa npeanonaraetr Bblbop
M3BECTHOrO MaTemMaTUUYeCcKOoro meTtoda Wau
NnocTpoeHne KOMOMHaUMM TaKUX MeToaoB, a
TaKXKe C/NoBecHoe oOnucaHue npouecca,
NPMBOAALLETrO K UCKOMOMY peLleHuIo.

* Mlpouecc NOCTPOEHMA aNroputma - 3TO
npouecc <¢dopmanmsaumm paspaboTaHHOro
MmeToaa.



[ToHATHMEe anropnTma

ANrOpUTM - 3TO TOYHOE M NOJIHOe oNnucaHue
MeToAa pelleHUA 3a4ayMn, COCTaBNeHHOe U3
MHCTPYKUMM, B3ATbIX M3 3a4aHHOro Habopa
MHCTPYKLUNN.

Anropntm obnagaer pagom CBOUCTB.



1.

CBoMCcTBa anropmtma.
OnpeneneHHocTb (AeTepMUHUPOBAHHOCTL).

3TO CBOWCTBO 3aK/to4vaeTcA B TOM, YTO
MHCTPYKL MM NPOCTbI, MOHATHbI "
OAHO3Ha4Hbl. Kpome TOro, BbINOAHUB OAHY
MHCTPYKLMIO, W3BECTHO, KaKas MHCTPYKLMUSA
NONXHA BbIMONHATLCA CAeayIoLLEe.

Bnaropapa 3TOMy  CBOMCTBY  Mnpouecc
BbIMO/IHEHUA aNropmuTMa HOCUT
MEXaHUYECKNN XapaKTep U ero MmoxeTt
BbIMO/IHATb aBTOMaT (3BM).



2. Pe3ynbTaTUBHOCTD.

CBOMCTBO pPe3y/NbTaTUBHOCTU O3Ha4yaeT, u4To
aNropuTM OCTAaHOBUTbCA Yepe3 KOHe4yHoe
4ynucno waros M pgact oteer. (MoxeT O6bITb
oTpuuatenbHbin. Hanpumep: “Cucmema
ypasHeHuUlU He umeem pewieHUs").

3. MaccoBocCTb. 9TO CBOMCTBO NOAYEPKMUBAET TO,
4YTO a/ITOPUTM PeLlaeT Knacc 3aaad, a He ogHy
KOHKPETHYIO 3aau4y.




1.3. BHelwHAa cneunduKauma

* [locne NpoyTeHUs ycaoBmuA 3aaa4m Heobxoammo
onpeaennTb:

v’ cyem mbl paboTtaem

v yTo AO/TXKHbI MONIY4HUTb B pe3y/ibTaTe

" lcxoAHble AaHHble (BxoaHble AaHHbIE)
" [I[pomMme)KyTOUYHble AaHHbIE

" Pe3ynbTUpyloLMe aAaHHble (BbixogHblie gaHHbIe)



Tun Crpykrypa Junana3son
Hmsi Cmbica
Wcxonuple ganHbIe

JleBas rpanuiia oTpe3Ka BEIIIECTBEHHBII npocras A>0
IIepEMEHHas

[IpaBas rpanuna orpe3ka BEILIECTBEHHBIN npocras A<2
nepeMeHHast

YHUCJIO 3HAYEHUN L eJbII npocras N>0
NepeMEeHHas

BroixogHble JaHHBIE

[TopsiakoBbIid HOMEP TIEJIBIN MpocTas NepeMeHHast <N, i>1
3HaueHUE apryMeHTa BEILIECTBEHHBII MpOCTasi NEpeMEeHHast 0<x<2
3nauenne GyHKIuM f(X) s ka0l | BEelleCTBEHHBIH MpOCTasi NEPEMEHHAs

TOYKH U




1.4. A3bIK BNOK-cxem ANA
npeacTaBaeHUA a/ITOPUTMOB

 A3blK 6n0K-cxem, 3TO Hambonee npocTon wu
HarnAaHbIN cnocobo, NPUroAHbIN ans
npeacTaBAeHUsa anropnuTMoB /OO0 C/I0KHOCTMW.

* bnok-cxema - 3TO rpadpuyeckoe npeacrasseHue
anroputma, rae BCe WMHCTPYKUUM NUWIYTCA B
HEKOTOPbIX  reomeTpuyeckux  oéurypax, a
CTpeNnKkamMu YKasblBaeTca nocaefoBaTes/IbHOCTb
BbIMONHEHMA onepaumnn.



B oBane 3anuncbiBaeTca onepaTtop Havana,
KOTOPbIXN FOBOPUT O HaYyane npouecca
BblYNCNEHMUA.



OnepaTopbl BBOAA M BbIBOAA NOMELLAOTCA B
napasaenorpamm.




* Echu 3TO onepatop BBOAA, TO MNOCAE e€ro
BbIMONHEHMA, BCE MNEPeYUCNeHHble B Hem
nepemeHHble Noayyat 3Ha4YeHuA, BBeAEHHble
B  MOMEHT BbINOAHEHUA  aNroputma ¢
YCTPOMCTBA BBOAA.

* Echn aTO onepaTtop BbIBOAQ, TO B MOMEHT
BbIMONHEHMA alroputma, Ha YCTPOMUCTBO
BbiBOAA OyAyT BbiBEAEHbl B3ATble M3 MAMATU
3HAaYEeHNA MNepemMeHHbIX, MepevYncaeHHbIX B
onepartope.



* BbluncauTenbHble onepaTopbl 3aNMCbIBAOTCA
B MPAMOYro/ibHbIX 610Kax.

l




Bnok B BMae pomba mmeer ABe BbIXoAALLME
CTPEeJIKK, HO 3TO He HapyLllaeT OAHO3HAYHOCTHU
anropuTma, T.K. B TaKom 610Ke 3anmcbiBaeTcsa
YC/IOBUE U, B 3aBUCUMOCTU OT pe3y/ibTaTa ero
NPOBEPKM, BbIMOJIHEHUE aNropmnTMa
NPoAO/IXKaeTCAa No CTpenke ¢ Hagnucbto “aa”,
eCJ/In YC/I0BUE BbIMNONHEHO, MWK - C HAAMNUCHIO
“HeT”, ecnm ychoBMe He BbIMOJIHEHO.

Aa HeT
yCroBue




B oBane 3anucbiBaetcA onepatop KOHEL,
OCTaHABAMBAIOLWMUM NPOLECC BbIYUCIEHUA.



* B/I0K-CXema anroputTmMma MOXKeT COCTOATb U3
Ntboro ymcaa 6,10KoOB.

e [1na HAarNAAHOCTU OHU AO0/XKHbI NOMELLATbCA
Ha O4HOWN CTpaHuLe.

* BNOK CXeMbl PUCYIOT CBEPXY BHU3 U, EC/IN €CTb

CTPEesIKU, uaylme BBepx, TO HA HUX HE AONKHO
6bITb 6/10KOB.



[Tpnumep

3a4aHO Uenoe, MNONOXKUTENbHOE 3HAYeHue
nepemMeHHON N U BellecTBEeHHOEe 3HadyeHue
nepemeHHoOn X.

[MoacymTaTb 3Ha4YeHme S, noay4yaemoe no
dopmyne:

) .
X+1 X+1 X+2 X+N

SS:E — = | -,

1=1

i ] 4 n?




Hcxonnple naHHbIEe

Ywuciro maros [EJIBIN npocrast n>0
nepeMeHHas
3Hauenue apryMeHTa BEIIIE CTBCHHBIM pocTast
IepeMeHHas
BrIixogHbBIC JaHHBIC
[TopsiakoBbIlA HOMEP TEKYIIETO MIara | HeJIbIi npocTas nepeMeHHast Omuoka!
3HaueHUE CyMMBI BECIIIC CTBCHHBIMN MpoCTasi NEPEMEHHAs




HeobxoamMmo COCTaBUTb aJITOPUTM peLleHuns
3TOWM 3a4a4M.

Pewnm 3aaavyy metoaom HaKonaeHwuaA.

9TO 3HAYUT CHaYaNa NOJOKMM HavyasibHOeE
3HaYeHune nepemeHHOM S paBHbIM HYAIO.

[loTom K 3HayeHUtO S npubasum nepsoe
cnaraemoe, 3atem BTOpOe, TpeTbe U TakK
nanee, A0 Tex NOP MOKA He NPOCYMMMUPYEM
BCE N cnaraembilx.



ANropuTm pelleHmsa 3aaa4u.

/BBO,EI, X,N /

l

S= 0
[
=1

—

S =S+ (x+i)/ 2

HET




[Tonumep

BbluMCcAnTb 3HayeHMe K-ro 4YneHa pAafga
PrboHauumn.

Yncnosoi paa, B KOTOpOM Kaxkaoe
nocnegywouwee YUCAO pPaBHO Cymme ABYX
npeablaywmx, HOCUT  Ha3BaHME  yucer

PnboHayuun.
[lepBoe 1 BTOPOE YNCNO PAaA PAaBHbI eAUHUNLE.



MeToa pelleHunA

McxoaHoe gaHHoOe K — HOMep UMCKOMOrO 4/eHa
pAaga. [lo cmbicny 3a4a4M 3HadeHUe K A0KHO
6bITb BonbLIE ABYX.

O603Ha4YMm yepes3 X MICKOMOE 3Ha4YeHme, a
yepes X1 n X2 — 3HayeHunA AByx npeablayLimx
4yneHoB pAaaa.

Tornpa X = X1 + X2.

O603Ha4YMMm Yyepes i Homep NOACYNUTAHHOTIO
3HayeHua X.



PelweHne HaunHaeTca co BBoAa 3HaYeHums K.

[loche 3TOro Hago NPOBEPUTb, ABNAETCA U
NoJlyYeHHOEe 3HayeHue AONyCTUMbIM, 3TO
Ha3blBaeTCA NPOBEPKOU aHOMATUMN.

Ecniv aHOManum HeT, MOXKHO peLlaTb 3aaauy.

PelleHne HauyMHaeTCcA C NPUCBOEHUA
nepemeHHbIM X1 n X2 Ha4yanbHOro 3Ha4YeHwuA,
noc/ie 3TOro MOXHO paccynuTaTb 3Ha4YeHue X.

(m




[lp aTOM | nNonyyaet caeayroulee 3Ha4vyeHwue.
Echn 1=K, TO pe3ynbTat noayvyeH, 1 ero Haao
Haneyatatb (3HayeHue X), B MPOTUBHOM
c/lydae Haao NoAroToBUTb CNeAyHOLWMW LWar
noacyeta X, ANA 3TOr0 Haao nNepenucaTb
3HadyeHue X2 B X1 1 3HaveHue X B X2.

Takum obpasom, B X1 n X2 6yayt HaxoamnTbCS
Ba NOC/IeAHUX PACCHYUTAHHbIX Y1eHa paaa, u
MOXHO MOJIY4YUTb Cneayowmm ynex X.



bnaoK-cxema anropmtma

-~ BeogK ~

HeT Aa AHanus
aHomanuu
X1=1
X2=1 |
| =2
/ oLmnodka /
~BeiBO X 7

KoHeL|
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