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[Tfpumepbl anropuTMoB

HapucoBathb nowagb




[Tpumepbl aNnropuTMoB

BbluncnunTenbHbI anroputm

. 3aaaTthb ABa uMcna

. CNnoXutb 3ag4aHHbIe Yyucna
. Pasgenuntb cymmy Ha 2

ObLwasa cxema paboTbl anroputma

[ e



McnonHutenb anroputma

cnonHutenb - 9TO HEKOTOPbIN OOBLEKT (YESIOBEK, KMBOTHOE,
TEXHNYECKOE YCTPOMCTBO), CMOCOOHBIN BbINOMHATL ONpPeaeEnE&HHbIN

Habop KomaHAa.

dopmarnbHbIN

 Kpyr pewaembix 3agay

Cpepa ncnonHurens

WcnonHuTenu anroputmos :

HenocpencrteeHHOe ynpasreHne \

[MporpamMmmHoe ynpaeneHue

I




Pa3paboTka anroputma

r Pa3paboTka anroputma
OnpegeneHne oObLEKTOB,
yKa3aHHbIX B 3agadve
OnpepneneHne
nocnegoBaTenbHOCTH

0O6BHEKTOB, OTHOLLEHN OENCTBUN
N OENCTBUN C

OnpegeneHne NcxoaHbIx
OaHHbIX N pe3ynbraTa

AJ'II'OpVITM — MoAerlb AeAdATeribHOCTU NCIMNOJNHUTENA aJlilfToOPpUTMOB

3anucb
nocnenoBaTeNbHOCTU
NENCTBUN C NOMOLLIbIO
komaHa CKU




CBouncrtBa anroputma

CsBowucTBa anroputma

[TyTb pelieHna 3agaun

pasfgenéH Ha oTaenbHbIE LWaru
o ANropuTtm COCTOUT U3
g | 'OHATHOCTD KomaHza, Bxogawmx B CKA
. Kom
e ONpEaeNéHHOCTE OMaHAbl MOHMMAOTCH
OOHO3HA4YHO
9 Obecne4ynBaeTcs nosyyeHune
S AL === o)«p1aemoro pesynberarta
ObecneynBaeTcs pelleHune

i MaccoBocCTb 3aflad C pa3iin4HbiIMN NCXOOHbIMUA
AdaHHbIMU

mmad JJUCKPETHOCTL




OuckpeTtHocTb (OT naT. discretus — pasgeneHHbIn,
NPEePbIBUCTbIM) YKasblBaeT, 4TO Jitobon anroputM OOSKEH
COCTOATb n3 KOHKPETHbIX  OEeNCTBUN, cnenyoLwmnx B
onpegeneHHom nopsagke. ObpasoBaHHas CTPyKTypa anroputma
OKa3blBaeTCA [OUCKPETHOW. TOSMbKO BbINOMHUB OOHY KOMaHAY,
NUCMOJSTHUTENb CMOXET NPUCTYNUTL K BbINOSTHEHUIO CIIeaYIOLLEN.
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[TOHATHOCTbL 03Ha4yaeT, YTO afirOPUTM COCTOUT TOMNbKO U3
KOMaH, BXOOALIMX B CUCTEMY KOMaHA WCMOMHUTENS, T. €. U3
TakMxX KOMaHA, KOTOopble WUCMOMHUTENb MOXET BOCMPUHATH U MO
KOTOPbIM MOXET BbIMOMHUTL TpebyeMble OencTBuS.

Okpouwka «MsacHaa»

-1.5 n kBaca 300 r orypuos
)00 r kapTodhend 3eneHb No BKyCy
300 r konbacsl CMeTaHa

) anua COJ1b

’00 r peaunca nepeu

PeuenTt npurotoBrieHus

KapTodenb oTBapuTb 40O rOTOBHOCTMW. Cmewatb KapTodenb, konbacy, anua,
OcTyanTb, NOYNCTUTD. peauc, orypubl.

Hapesatb Kybukamu. [MoconuTb, NnonNepynTb.

Konbacy HapesaTb Kybukamu. BbINnoxuTb B Tapersnku.

Anua HapesaTb Kybukamu. 3annTb KBACOM, NOCLINATb 3€SIEHLIO.
Peawnc TOHKO HapesaTb. [MogaBaTb CO CMETaHOMW.

Orypubl Hape3aTb Kybnkamm. -



OnpenenéHHOCTb O3HA4YaeT, YTo B anroputMe HeT KOMaHA,
CMbICIT KOTOPbIX MOXET OblTb WCTOMKOBAH WCMOSTHUTENEM

HEOOQHO3HA4YHO,  HedoMnyCTUMbl  CUTyauun, Korga  nocne
BbIMOMHEHUS O4epeaHON KOMaHObl UCMOMHUTENO HESICHO, KaKyto

KOMaHAy BbIMNOJIHATb Ha Cclnegyrwem Liare.

)exaTb A0 CTaAuOHa

1. Watm npamo

2. [loBepHyTb

3. Waotm npamo

4. CecTb B aBTOOYC
3

B kakyto CTOpOHY NOBEPHYTh.

B kakomn aBTOOYyC cecTb.




Pe3ynsTaTMBHOCTL O3Ha4YaeT, 4TO aJiroputM  AOOSIKeH
obecrneunBatb BO3MOXHOCTb [MOSIy4EHMUSA pes3ynbrara nocne
KOHEYHOro, BO3MOXHO, O4EHb OONbLUOro, Ynucna waros. [Npn aTom
pe3ynbTaTtoM CHMTAETCHA HE TONbKO 0DYCrnoBNEHHbIM NMOCTaHOBKOW
3agayn OTBET, HO M BbIBO4 O HEBO3MOXHOCTWU MPOLOIMKEHUA MO
Kakon-nmbo npuynHe pelleHns gaHHOW 3agadn.

B3aTb KHUry
OTKpbITb NEPBYHO CTPaHULY
[ToKa He KOHeLl, KHUMU BbINOSTHATb
crenywoume oencTemg:

3.1 lNpouynTtatb TEKCT

3.2 epennucTHyTb cTpaHuuy

3.3 lNpouynTtatb TEKCT
3.4 OTKpbITb NEPBYIO CTPAHULY

[aHHass nocnegoBaTenbHOCTb KOMaHA He COOTBETCTBYET
CBOMCTBY Pe3yNnbLTaTMBHOCTU. YTO HYXKHO M3MEHNTL? -




MaccoBoOCTb O3HA4aeT, YTO anropuTM OormKeH obecnevmBaTb
BO3MOXXHOCTb €ro NpuMeHeHusa Onsa peleHusa nwobon 3agadun us
HEKOTOPOro Kracca 3agad ¢ pasnnyHbIMN UCXOAHBbIMU OaHHbIMW.

Anroputm BbIYUCIIEHUA KOPHEN KBAAPATHOIO VDAaBHEHUSA.
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PewweTo 9paTocdeHa

PeweTo 9paTtocceHa -

PaccmMmoTpeHHaa nocrnenoBaTefibHOCTbL OEeUCTBUU ABMSAETCS

anropnTMoM, Tak Kak OHa yOoOBJIETBOPSAET CBOMCTBAM:

e JUCKpPemHoCcmu - TpOLEeCC HaXOXOEHUA MPOCTbIX 4ucen
pas3buT Ha Laru;

* MOHSIMHOCMU - Ka)Xgaa KoMaHga NoHATHa ydeHuKy 9 knacca,
BbIMOMHAKOLWLEMY 3TOT anropuTM;

conpedesiéHHOCMU - Kaxgas KoMaHOa TpaKTyeTcs U
BbIMNOMHAETCA UCNONHUTENEM OAHO3HAYHO; UMEIOTCS YKasaHugd
006 o4epEeAHOCTU BbINONMHEHNSI KOMAHA;

* pe3ysibmamueHocmu - 4epe3 HEeKOoTOpOe 4MCMno Luaros
OOCTUraeTca pesynwrar,

e Maccoeocmu - nocnegoBaTtefibHOCTb OeNCTBUU MPpUMeEHUMA

onga nodoro HaTyparnbHOro A.



Aneopumm - O3TO nMpeaHasHadeHHoe Ans
KOHKPETHOrOo NCNONHUTENs onmncaHue
nocrniegoBaTenNbHOCTU OENCTBUU, MPUBOOSALLUMX OT
MCXOOHbIX [JaHHbIX K TpebyemMomy peaynbrary,
KOTOpoe obrnagaeT cCBOMCTBaMMU:

 JuCKpemHocmu

* [TIOHSIMHOCMU

° onpeodesiéHHocMu

* pe3ysibmamusHocmu
e Maccosocmu



Bo3MOXHOCTU aBTOMAaTU3aLUuUn
nNessTeribHOCTU YerioBeKa

PelwieHne 3agayn no rotoBOMy anroputmy Tpebyet ot

NCNOJTHNTENA TOJ1bKO CTpororo criegoBaHngd 3aaHHbIM
npearnmMcaHngam.

dopmanbHOro  UcCMonHeHna  anroputma  obecrneynBaeT
BO3MOXHOCTb aBTOMaTU3aLnmn AeAaTenbHOCTU YernoBeKka

[lpouecc pelueHns 3agadu npeacraBndeTcs
B BUAE NnocrieqoBaTernbHOCTM onepauunm

YenoBek ocBobOXaaeTcs OT pYTUHHOWM paboThl,
BbINOSIHEHME KOTOPOW nopyyaercs aBTomaTty




ABTOMaTU3aAUUNA OEeATENIbHOCTU YerioBekKa




UcnonHumenb - HEKOTOPLIN OOBLEKT (YEerioBEK, XMBOTHOE,
TEXHUYECKOE YCTPOWMCTBO), CNOCOBHbLIN BbIMOSTHATL ONMpeaesi€HHbIN
Habop KomaHA.

dopmarnbHbIN UCNOMHUTENDb OAHY M Ty >XE€ KOMaHOy Bcerga
BbINOMHAET O4MHAaKOoBO. [na Kaxgoro goopmarnbHOro UCnonHuTens
MOXXHO yKa3aTb: Kpyr pewaemMbliX 3agad, cpedy, CUCTeMy KOMaHA4 u
pexum paboThl.

Anzopumm - npegHasHadeHHoe 15 KOHKPETHOro UCMonHuTend
onucaHuve nocrnegoBaTefibHOCTU  OEUCTBUW, MNPUBOOSALMX  OT
NCXOAHbIX OAHHbIX K TpebyeMomy peaynbsraTty, KoTopoe obrnagaet
CBOMCTBAMM  OUCKPETHOCTU, TMOHATHOCTU, ONPEOENEHHOCTH,
PEe3ynsLTaTMBHOCTU N MaCCOBOCTMN.

CnocobHOCTb NCMNONMHUTENS OENCTBOBaTb doopmMansHo
obecneunBaeTr BO3MOXHOCTb aBToOMaTM3auuMm OedATerNIbHOCTU
YyerioBeka.



OnopHbIN KOHCNEKT

Anzopumm - 370 npegHasHa4YeHHoe AN KOHKPETHOro UCMNOMHUTENS
onMcaHne nocrnegoBaTeNibHOCTU AEUCTBUN, NPUBOASALLUNX OT UCXOAHbIX
OaHHbIX K Tpebyemomy pesynbraTy, KoTopoe obnagaeTr CBOMCTBAMM
duckpemHocmu, MOHSIMHOCMU, onpedesiEHHoOcMuU,
pe3ynbmamueHocmu U Maccosocmu.

CBoucTtBa anroputma

MOHATHOCTL
OnpepeneHHOCTb

Pe3ynsTtaTMBHOCTbL
MaccoBocTb




MapkoB A.A. (1903—1979) yctaHoBun, 4To
anropuTMbl OOJMKHBI cogepXaTb npeanucaHus
OBYX BUOOB:

1) yHKUUOHaNbHbIE oOnepamopbl - NpeanucaHus,
HanpaBfneHHble Ha  HenocpeacTtBeHHoe  npeobpasoBaHue
NHpopmMauum;

2) sijocuyecKue orepamopsbl - NpeanucaHns, onpegenaroLwme
OanbHeunwee HanpaBneHne OeNCcTBUMN.

MMEeHHO 3Tn onepaTtopbl NOMoXeHbl B OCHOBY OOMNbLUMHCTBA
cnocoboB 3annucu anropmMTMoB.



CrnioBecHoe MocnepoBaTernb- anrgj'ﬁﬁn"u"q'ﬁﬂmn
onucaHue HOCTb PUCYHKOB ek
NMocTtpoyHasn
CTpyKTyporpaMmma A3bIK
3anucb PyKTYypOrp nporpamMmMmpoBa-

HUA

Bnok-cxema




CnoBecHoOe onucaHue

CnosecHoe onucaHue - camasli NpocTtasd 3anucb anroputMa B
Buae Habopa Bbicka3biBaHW HA OObIYHOM Pa3roBOPHOM SA3bIKE.

Mpumep. CnoBecHoe onucaHuve anroputMa
HaxoXxaeHnsa HanbonbLlero obwero AenuTens
(HOL) napbl udenblx 4ucen  (anropuTtm
Esknuaa).

Utobbl Hantn HOL aByx ymcen, coctaBbTe
Tabnuuy wu3 OByx cTOonbuUOB M Ha30BUTE

cton6ubl X wn Y. 3anuwuute nepBoe u3
3adaHHbIX 4ucen B ctonbeu X, a BTOpoe - B

ctonbey Y. Ecnu paHHble yncna He paBHbl,
3aMeHnTe Oornbllee Kn3 HUX Ha pesynbrar
BblYMTAHMNA M3 DOMbLLErO YMCa MEHbLLETO.

[TloBTOpAUTE Takne 3amMeHbl 40 TeX Nop, NoKa
yucna He OKaXyTcd paBHbIMW, MOCe 4ero
yncno wu3 ctondbua X cumTanTe WCKOMbIM
pe3ynsLraToMm.

—
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[locTpo4yHasa 3anuchb

lNpaBuna nocTpo4YyHOM 3annUcu anropmTma

| Kaxkgpoe npegnucaHue 3annucbiBaeTcsl C HOBOW CTPOKMU
| [TpegnucaHue (arn) anropmtma HymMepyrTcd

lcnonHeHne arnropmntma nponcxoauT B nopydagke

BO3pacTaHMA HOMEPOB LWaroB, Ha4nMHas ¢ rnepeoro,
ecIn HET 0COBLIX YKaszaHUn

KpomMe CHOB €CTECTBEHHOro f3blka npeannucaHns MoryT
coaepXXaTtb MmaTeMaTuyeckme BblpaXXeHnst 1 dopMyIbi.



[locTpo4YyHasa 3anucb anropuTma
EBknuga

MocTpoyHasa 3anucb anroputma EBknuaga

Havano.
. Obo3HaunTL NepBoe N3 3agaHHbIX Yncen X, BTOpoe - Y.
. Ecnn X = Y 10 nepentn k n. 9.
.Ecnn X >Y , To nepentn Kk n. 5, nHa4ye nepentn kn. 7.

. Nepentn Kk n. 3.
. 3aMeHnTb Y Ha Y-X
. Nepentn k n. 3.
Cuntatb X UICKOMbIM pe3yrisTaToOM.

1.

2

3

4

5. 3ameHuTb X Ha X-Y.
6

7

8

9.

10. KoHeul.



[‘pacdhuyeckme cnocoobLI

Aericreie
IMosnporpasmma
—
\ VCAOBMe ..—f-""./-f
Mernna —— Aoxs
Aenctene

BHHOAHHTB, TMIOKQ YCAOBHME BEPHO

Aencrensa

Aencreua

[Moka VCAOBME HE CTAHET BEPHBIM

IMorropurs N pas

AenicTeusa

Cmpykmypozpamma

[ocnedosamerbHble KapmUuHKU



Brnok-cxembl

B Onok-cxeme npegnucaHus K3obpaxkalTcsi C MOMOLLbHO
PA3NNYHbLIX reoOMeTpuyYecknx uryp, a nocrneaoBaTenbHOCTb
BbIMOJSTHEHUS LLIAroB YKa3blBAETCHA C MOMOLLbI FINHWUIA.

C )

bnok Ha4Yana unu KoHua anroputmMma
bnok BBoga unu BbiBoga AaHHbIX
brnok 0bpaboTkn gaHHbIX

bBrok npoBepkn ycrnoBugd

BnoKk NogcHUTENbHbLIX 3anucen



3anucb anroputma EBknupga c
NOMOLULIO ONTOK-CXeMbl

C Haqano )
/ XY / ..................... E"’” aHAYEHUIT X 1 Y

EposepKa paBeHcTBa X1 Y

- = | OnpepnenexHue bonbLIEero
msxXnyY

| X-=X-Y | | Y:=Y-X | -} - 1 YMeHbLueHue bonbLuero Yymcna
. Ha BENUYNHY MEHbLUEro

| HOMO:=X I ..................... .Enpe,qeneHwe HOQO

/ HOM /orrrrerrmrmremrsonnn. 'EbIBOD. HOM




AnropntTMmnyeckue A3bIiKu

AnroputMuyeckme A3bIKM -  dopManbHble  A3bIKNY,
npeaHasHayeHHble 414 3anmcu anropuTMos.

XapaKTepMcm KN aJlITTOPUTMUNYHECKOTIO A3biKa

*
AncpaBut === Habop McrnonbL3yembiX CUMBOJIOB
i —_ || Cucrtema npasun obpasoBaHNs
’ CemMaHTUKA = onpeaensaoLmnx

CMbICI1 U cnocob ynoTpebrieHus




CyLlecTBYIOT pasfnnyHble cnocodbl 3anmucm anropuTMoB:
* CJI0BECHOE ornucaHue
* TOCMpPOYHasi 3arnuchb
e 6/10K-cXemMa
* WKOJIbHbIU anzopummudecKul si3bIK N Jpyrue.

Kaxaobin m©n3 3Tux crnocoboB obrnagaetr cBoOUMMM
OOCTOMHCTBAMU U HegocTaTkaMu.



OnoOpHbLIN KOHCMNEKT

CnocoObI 3anucu anropmTtmMoB

ANropnTtMuYeckum

CnoBeCHbIN Brnok-cxema

OObIYHbIN
Pa3roBOPHbLIN
A3bIK

[eomeTpuyeckmne
dourypeil



BermIM4YuHbLI

ANropntMmbl ONMUCLIBAIOT MOcneaoBaTenbHOCTbL OEUCTBUX HaA
HEKOTOPbIMU UHGOPMaUyUOHHbIMU 06 beKmamu.

BenuyuHa B UHpopmatTmMke —  OTO  OTAESbHbIN
NHPOPMALIMOHHbIN OOBLEKT.

UHdpopMaLMOHHBIN OO BEKT




Onepauuun Hag BenNUYMHamMn

Onepaunn Hag BeriMYMHaMu

ApundmMmeTnyeckue OTHOLWeHuA

+ (CcnoxeHwue)
- (BblYMTaHNME)

*

< (MeHbLUe)
> (bosbLue)
<= (He bornbLue)
>= (He MeHbLLe)

N (KOHBIOHKUNSA)
NN
(ON3BIOHKUNA)

HE (vHBepcus)

(YMHOXX€EHME)
/ (oneneHue

OnepaHOobI - 0OObEKTLI, HAJ, KOTOPbLIMWU BbINMOJTHAIOT OnepaLun.



TUnbl BN IMYUH

Tun BenIM4YMHbI B anroputme

- C—

Beu.l,eCTBeHHa;l

7 CumBonbHas = | cuMBON
mai 1E€KCTOBbIU
~
-»

CYMBOJOB
HET (JIOXb, FALSE, 0)

= ANCITOBOU




MMmAa BenMNYUHLI

— [pe—r——
JNlTaTuHckas
* . A, B’ M, AP

JlaTnHckas
UmA ’




BbipaxeHus

Bblpa)KGHue - A3blKOBasdAd KOHCTPYKUUA AOJ14A BbIHUCIIEHUA
3Ha4YeHnA C NOMOLbKO OOHOIO NJTN HECKOJTbKUX OnepaHioB.

BbipaxeHus

Apudpmetnyeckue CTtpokoBble




KomaHpoa npucBanBaHus

<UMSfl NepeMeHHON>:= <BblpaxeHune>

CBoucTBa npucBanBaHus
[loka nepeMeHHON He NPUCBOEHO 3Ha4YeHne, OHa
OCTaeTcHa HeonpegeneHHou

3Ha4yeHne, NPMCBOEHHOE NEPEMEHHON, COXPaHSETCS
00 crieayoLlero npmceamBaHug

Ecnn nepemeHHON NpnucBanBaeTCA HOBOE 3HaYeHue,
TO Npeablayliee ee 3HavYeHne TepaeTcs




Anroputm obmeHa 3Ha4eHUU NepeMeHHbIX

AnroputMm, B pes3ynbrate KoToporo nepemMmeHHole A un B
NUTEPHOro Tuna obMeHATCA CBOMMU 3HAYEHUSAMMWN.

PeweHue

'
|

v

anr obmeH 3HadeHnamn (nuT A, B)
aprA, B
pe3 A, B

Ha4 nut M

M:=A

A:=B

B:=M
OH




AHanorus c nepemMelleHnem

ANropuTtm nepemMeLleHna 3amnua n3 Knetkn 1 B KNeTky 2, a
BOJSIKa - U3 KNETKN 2 - B KNeTky 1. HyxHa kneTka 3.

11\ l\l il

YVVVIAA

YVVVIAA




Tabn4yHbIE BeNMMYUHDLI

B NpaKkTU4ecKkou OEeATENbHOCTH Yyenoseka 4acTo
NCNOMNb3YHTCHA BCEBO3MOXHbIE Tabnuubl.

nooman

OQHoMeEpHbIN [1BymepHbIn
MacCuB MacCuB
[1Hn Hepenun TaGen

a ycrneBaemMocCTu




[Mpmepbl NIMHEUHbLIX Tabnuu

1| loHegenbHUK 2 3 4 5

2 socomm [E[eTToTo
3[Coona

4§ YeTBepr KonnyecTtso nponyLweHHbIX
YY4EHNKOM YPOKOB

S| lMaTtHnua
6] Cybbora
/| BockpeceHbe

[1H1 Hepenu




[MpumMep NpAMOYronbHOU
Tadnuubl

"4

! : 5\
‘«\\- - 1 BaceykuH
v % 2 WoHoB

. <85> 3 PapayruHa

19 Yabawox | 0] 0] 0] 0]0

Konun4yecTBo YPOKOB, NponyLweHHbIX Y4EHUKaMU KilaCCa




Benu4yuHa 6 uHgopmamuke — 3T0 OTAENbHbIN UHJOPMALMOHHbIN
0OBbEKT (4Yncrno, CMMBON, CTPOKa, Tabnuua n ap.).

BenuunHbel genarca Ha:

MOCMOSIHHbIE@ - 3HAYEHMA YyKasbiBAlOTCA B TEKCTe anropyutma U He
MEHSIIOTCS B NMpoLecce ero NCNosmHeHus

nepeMeHHble - 3HadYeHUs MEHSAKTCA B nnpouecce WCNONHEHUs
anroputma.

Tun BenWYUHbLI: Uenbiv, BELECTBEHHbIW, NOrMYecKun, CUMBOJSIbHbIN U
NUTEPHbIW.

[na cCbIfIOK Ha BENMMYUHBI UCNONb3YIT UX UMeHa (MaeHTUduKaTopbl).
MMa BenNUYUHBbI MOXET COCTOSATb M3 OOHOM WITM HECKONbKUX NaTUHCKUX
ByKB, N3 NAaTUHCKUX OYKB 1 Undp.

Tabnuya (maccue) - Habop HEKOTOPOro Yncna OgHOTUMHBIX ANIEMEHTOB,
KOTOPbIM MNPUCBOEHO OOHO uMA. [lonoxeHwe anemeHTa B Tabnuue
OOHO3HA4YHO ornpeaensaeTcs ero HOeKkcamu.



OnoOpHbLIN KOHCMNEKT

BenuyuHa e uHgopmMamuke — 3TO OTAENbHbIN NHMOPMALMOHHLIN
00beKT (4Yncro, CMMBO, CTPOKa, Tabnuua v ap.).

BenvnyiunHa
MepemeHHas

Tn BeNMMYUHDbI

Yucnosou m TeKkCToOBbIM

BellecTBeHHbIN CMBONbHLIN




OnoOpHbLIN KOHCMNEKT

BbipaxeHus

Apudpmetnyeckue CTtpokoBble

KomaHga npuceamBaHus

<NUMS NepeMeHHOn>:= <BblpaxeHune>



OnoOpHbLIN KOHCMNEKT

OgHomepHbIN [1BymMepHbIN
MacCuB MaccuB



OCHOBHbIe anropuTMmyeckKkune
KOHCTPYKUMN

Ona 3anucmn noboro anropyutma AOCTaTOMHO TPEX OCHOBHbLIX
anropuTMUYECKNX KOHCTPYKLMIA:
. crieqoBaHug,
. BETBIEHUS,
. [ToBTOpPEHUS.
(3. Heukcmpa)

oacrep Bube Oenkctpa (1930-2002).
Boigatowinmnca HuageprnaHacknum yYeHbiu,
Maen KOTOporo okKasanm OrpomMHoe
BMUSIHUE Ha pPa3BUTUE KOMMbIOTEPHOM
NHOYCTPUN.




CnepgoBaHue

CnedoeaHue - anroputMmyeckasi KOHCTPYKUUS, oTobpaxatouas
€CTeCTBEHHbIN, NocriegoBaTenbHbIN NOPAAOK OEUCTBUN.
ANroputMbl, B KOTOPbLIX MCMNOMNb3YyeTCA TONbKO CTPYKTypa
«crnegoBaHUe», Ha3blBAlOTCH JIMHEMHbIMU ariropuTMamMu.

[encteue 1

[encrteue 2

Aieopummuyeckasi cmpykmypa «crie0o8aHue»




JInHenHbIN anNropuTMm
NPUroToBrieHUs OoTBapa LWMNOBHUKA

CHaqano )

CTONOBYIO NOXKY CYLLUEHLIX MIOA0B
LLUMNOBHMKA U3MENBYNTL B CTYMKE

|3aJ'II/ITb CTaKaHOM KUMAYEHOWN BOAbI |

| Knunatute 10 MMHYT Ha cnabom orHe |

| Oxnagntb |

| [MpoueanTb |

CKOHeLI, )




BbluncneHna no anroputmy

Anroputm
=9 LLiar [lepemeHHble
Xe= anropuTm
pr=x*x a
Y=y
X:=p*x
Se=xXty

Omeem: s =48



LlenoyncneHHaa apugpmMmeTuKka

C nomowbio onepaunn div BbIMUCNAETCA LENOe 4acTHoe, C
NOMOLLbIO onepaunm mod - OCTaTok.

7:3=2(oct1) 7div3 =2 7mod 3 =1
8:3=2(ocT.2) 8 div3 =2 8 mod 3 = 2
10: 3 =3 (ocT.1) 10div3=3 10mod 3 =1
13:4=3 (oct1) 13div4d=3 13 mod 4 = 1
11:4=2(oct.3) 11divd=2 11 mod4=3
8:3=2(ocT.2) 8 div3 =2 8 mod 3 = 2



AnroputmMm paboTbl Kaccupa

AnroputMm paboTbl Kaccupa, BblAaloWEro nokynateno caadvy
(s) HaumeHbwnMm kKonudectBoMm 6baHkHOT no 500 (£500), 100
(k100), 50 (£50) n 10 (k10) pybne.

k500:=s div 500
s:=s mod 500
k100:=s div 100
s:=s mod 100
k50:=s div 50
s:=s mod 50
k10:=s div 10

JIlnHenHbIN anropuTm




[Ons 3anucm nwoboro anroputMa [JOCTaTOYHO TPEX
OCHOBHbIX  a@NrOPUTMUYECKNX  KOHCTPYKUUK  (CTPYKTYP):
csiedoeaHusi, eemeJsieHuUsi, MIo8MmMoOpPEeHUs].

CnedoeaHue -  anropyuTMMYeckasi  KOHCTPYKLUS,
oToOpaxatoLasi €CTECTBEHHbIN, nocrnenoBaTesibHbIN
NopPAOOK AENCTBUN.

ANropuUTtMbl, B KOTOPbIX UCMOSIb3YETCS TOMNBKO CTPYKTypa
«crnengoBaHMe», Ha3blBaKOTCA JIUHEUHbIMU.



OnoOpHbLIN KOHCMNEKT

CrnedoeaHue
oTobpaxatoLlas
NENCTBUN.

ANropmTtmbl,

- anroputMmmyeckas KOHCTPYKUUS,
eCTeCTBEHHbIN, MocnenoBaTerbHbIM MOPAOOK

B KOTOPbIX WNCMNOJIb3YETCA TOJIbKO CTPYKTYpPa

«crnegoBaHuey», Ha3blBaKOTCA JIUHEUHbIMU.

OeunctBue 1

OdenctBune 2




BeTBreHue

BeTBneHue - anropyutmmyeckad KOHCTPYKUMUA, B KOTOPOW B
3aBMCMMOCTW OT pesynbrarta MPOoBEPKN YCIIOBUA («4a» UMM «HET»)
npeagycMoTpeH BbIOOP OOHOW W3 OBYX MocreanoBaTenbHOCTEN
OencTeumn (BeTeen).

ANroputMbl, B  OCHOBE  KOTOPbIX NEXWUT  CTPYKTypa
«BETBIIeHNE», HAa3blBalOT pa3BeTBIALWMUMUCS.




[TonHan oopma BeTBNEeHUSA

ecnu <ycrnosue>
TO <AencTeus 1> $
UHaJe <JencTteug 2>
BcCeée |£I,el7|CTBV|e1 | |£I,e|7|CTBV|e 2 |

Mpumep

anr npasonucaHue Yactuy HE, HA
Hay

eCJIn YaCTunua nog yaapeHmnem

TO nNucaTtb HE
nHaude nmucatb HW
BCe
KOH




CokpalieHHaa popma BeTBNeHUA

ecrnu <ycriosve>
TO <OencTBud 1> $

BCe

| [ewnctBue 1 |

Mpumep: <

anr cbopbl Ha NPOrynky
Ha4

€CIM1 Ha ynuue oXOb

TO B34ATb 30HTUK
BCe
KOH




Onepauunu cpaBHeHUA

A<B

A<=B

A=B

A>B

A>=B
A<>B

A meHble B

A MeHblUe unn pasHo B

A paBHO B

A bonbLie B
A bonblue nnu pasHo B

A He paBHO B




BbluncneHne doyHKUUM f(x)=| x|

CHaqano ) 4y
y= x|
Cnuncok aaHHbIX
X, Y -Bewy 5 =X
/[x _/
aa HeT
X>0
[ ] =
<




[lpocTble U coCTaBHbIe YCITOBUSA

lIlpocmbie ycnoBua COCTOAT M3 OOHOW onepaunn CpaBHEHUS.
CocmaeHble YyCrnoBus Mosiy4aroTcad M3 MPOCTbIX C MOMOLLbIO
rorndeckux ceasok and (n), or (unu), not (He).

Mpumep. AnroputMm onpegeneHns npuHagnexXHoctTn Touknm X

oTpesky [A; B].
/ 7‘)(, 7L /

Aad (X>=A) and HET
X<=B)

A=2 B=4 B=6



Hanoonbwasa u3 3-Xx BenMinH

[TlepemeHHOn Y npucBamBaeTcsl 3Ha4YeHme Bbonbluen nU3 TPEX
BennyinH A, B n C.

| Y& AB
| Y:=A | KoHcTaHThI MepemeHHas | YcnoBue
na HeT Al B|C Y
B>Y
10 30 | 20
s ]
30 > 10 (da)
na HeT
C>Y
| Y:=C | 20 > 30 (HeT)

Omeem: Y=30



PeweHune nuHenHoro ypaBHeHns ax + b =0

Cnuncok AaHHbIX

a, b, x - el

/ ab /

aa
2<>0 HeT

/ X:=-b/ / na HeT

A b<>0

KopHel / : JTroboe /
HeT CI10

-
|




Pa3BseTBnsarowumumnca anroputm ansa Pobota

B kakyto knetky nepemecTtutca PoboT nocne BbIMOSTHEHUS
criegyroulero goparmeHTa anropurma.

€CJIM CITpaBa CBOOOIHO MJIM CHU3Y CBOOOTHO
TO 3aKPACHUTH

BCe

€CJIM CIIpaBa CTCHA
TO BJIEBO

BCe

€CJIM CJIEBA CTEHA
TO BIIPABO

BCe




Ona 3anucm moboro anropytmMa [OOCTaTOMHO MmpEx
OCHOBHbIX asl2opUmMUYECKUX KOHCMPYKUul (CTPYKTYpP):
cnegoBaHus, BETBNEHUSA, MOBTOPEHUS.

BemesneHue - anroputMuyeckasd KOHCTPYKUKUA, B KOTOPOWU
B 3aBUCMMOCTU OT peayribrata npoBepku ycrnosua (ga vnu
HET) npegycMoTpeH BbIOOP ogHoOM n3 OBYX
nocrnenoBaTenbHOCTEN OEUCTBUN (BETBEN).

AnzopummMbl, B OCHOBE KOTOPbLIX NEXWUT CTPYKTypa
«BETBIEHNEY», HA3bIBAOT pa3eemesisroWUMUCS.



ONOpPHbLIN KOHCNEKT

BemeneHue - anropyutMmyeckad KOHCTPYKUUS, B KOTOpPOM B
3aBUCUMOCTU OT pes3ynbrata nNpoBEepKM YCroBus (ga wunm  Her)

npeaycMoTpeH BbIbOp 04HOM M3 ABYX MocreaoBaTesisHOCTEN OENCTBUN
(BeTBen).

Anaopumel, B OCHOBE KOTOPbIX NEXUT CTPYKTYpaA «BETBIIEHUEY,
Ha3bIBalOT pa3eemesidAroWUMUCH.

|Ll,e|ZCTB|/|e1 | |,E|,eI7ICTBI/Ie 2 | |,E|,e|7|CTB|/|e1 |

‘( ‘(

[lonHaa dpopma BeTBNEHUS CokpauleHHasa doopmMa BETBIIEHUS



[loBTOpEHUe

lTloemopeHue - nocrieqoBaTenibHOCTb OEVNCTBUM,
BbIMOSTHAEMbIX MHOTOKpaTHO.

Anzopummbi, coaepXxawune KOHCTPYKUUKO  MOBTOPEHUS,
Ha3bIBAOT YUKTUYECKUMU VI LUKNaMU.

[locnegoBaTenbHOCTb NEeNCTBUN, MHOTOKpPaTHO
noBTOpSAKOLLAsACA B MnpoLecce BbINONMHEHUA LWKMa, Ha3blBaeTCs
meJsioM UUKa.

“\
Vo




Tunbl ULUKNOB

MoryT ObITb

3aflaHbl YCIOBUS
NPOOOIKEHWS

lloka He Hacmynum
HOYb

PoeHo 100 kupniudeu



Linkn ¢ 3agaHHbIM yCNOBUEM NpoaoHKeHUNA
paboThbl
(unkn-NMOKA, uukn c npeagycnosuem)

HII IIOKa <yCJIOBUEC>
<TEJIO IUKJIA (ITOCIEI0BATEILHOCTD JICHCTBUI )>

KII

A HeT
Ycnosue

na

| Teno uukna |

<




[Torpy3ka Kupnuyen

aJIr 1orpy3ka
HaY

KOH




PoboT B Kopunaope

[fpaBee PoboTa pacnonoXXeH Kopuaop HEeM3BEeCTHOW ASNHBI.
Heobxoaumo, 4Ttobbl PobGOT 3akpacun BCe KIETKU 3TOro
Kopuaopa.

HII IIOKA CIIpaBa CBOOOIHO

BIIPaBO
3aKpach

K1




HacTHOe n OCTaToK
C Haqlano )

Cnuncok aaHHbIX

X, Y, I, q - Len




Tabnuua 3Ha4YeHUU nepemMeHHbIX

LWar
anropuTtma

Onepauusn

NMepemeHHas

r

YcnoBue
r>=y

BBong x

Beon y

r:.=Xx

g:=0

r>=y

17 > 5 (Oa)

r:=r—y

q:=q+I

r>=y

12 > 5 (Oa)

1
2
3
4
5
6
7
8
9

r:=r—y

q:=q+I

r>=y

r:=r—y

q:=q+I

r>=y

2 > 5 (Her)

BriBog r

BriBon ¢




Llukn ¢ 3agaHHbIM yCrioBUeM OKOHYaHUA
paboTbl
(umkn-4oO, umkn ¢ noctycnoBuem)

| Teno uyukna

a
Ycnosue 2 ‘

HEeT

3anucb Ha anropuTMnu4eckom a3blke:

HI
<T€J0 IMKJIA (ITOCIEA0BATEIBHOCTD JCUCTBUI)>
KIl IPpU <yCJIOBUC>



Llukn c noctycnosuem

[Ipumep. AJ'IFOpI/ITM Mo Bbly4YNBaHUIO HANU3YyCTb YETBEPOCTULLNA.

aJII' YCTBCPOCTUIIIHC

HaY
HIY
IPOYUTATh YETBEPOCTHUILHE 10 KHUTE 1 pa3
paccka3arh YETBEPOCTHUIIINE
KII IIPM HE clieall OIIHOKY
KOH




BbluncrneHne nepemeHHou b
C Hayano )

Cnncok AaHHbIX

a, b -uen

1
1

a:
b :

a:=a*2

b:=b+a

<=8 =/ /




Tabnuua 3Ha4YeHUU nepemMeHHbIX

LWar Onepauus lNepemeHHbIE YcnoBue

anroputma a b 4=8

1 a:=1 1

2 b.:=1 1 1

3 a:=a*2 2 1

4 b:=b+a 2 3

S a=8 2 = 8 (Her)

6 a:=a*2 4 3

/ b :=b+a 4 7

8 a=3§8 4 = 8 (Her)

9 a:=a*2 8 7

10 b :=b+a 8 15

11 a=38 8 = 8 (0a)




3agayva o TpeHnpoBKax

B 1-n geHb - npobexatb 10 Km;
Kaxkabln creayoLwmn [EHb
yBenuuueatb Ha 10% OT HOpPMbI
npegblaywiero OHs. Kak Tonbko
OOCTUIHET UMW MNPEBBLICUT 25 KM,
Heobxoanmo NpekpaTuTb
yBenuyeHue mn npoderatb 25 KMm.

HauynHas C KaKoro OHA
cnopTcMeH byaet npoberatb 25
KM?

[lyctlb X —  KONMYeCTBO
KWNOMETPOB, KOTOPOE CNOPTCMEH

NpoOeXuT B HEKOTOPLIN -1 AEHb.
Toropa B cneaywowmn (I + 1)-n
OeHb OH npobexut x + 0,1x
knnomeTtpos (0,1x — ato 10% ot
X).

C Hauano )

Cnncok AaHHbIX

1 —uen
X- BeL,

A




HII

Linkn ¢ 3agaHHbIM YNCIIOM NMOBTOPEHUN
(umkn-AJ1A, umkn c napameTpom)

I
< i =1il, >
i2

| Teno yunkna |

3anucb Ha anropuTMUYECKOM A3bIKE:

mag1oril moi2

<TeJIO0 IUKJA (IIOCIEA0BATEIbHOCTh JCUCTBHUIM )>

K1



Llnkn ¢ 3agaHHbIM YUCITOM
NOBTOPEHUN
aJIT Teperpana

i

HIL g 10T 1 10 5
JBa MAJIBYHUKA NIEPEIPABISIOTCS Ha
IIPOTHUBOIIOJIOKHBIN Oeper
OJINH MaJIbYMK BBICA)KMBAECTCSI HA OEpeT, Ipyromn
IJIBIBET 00OpaTHO
CoJIAaT MEPEPABIISIETCS YEPE3 PEKY
MAJIBYUK BO3BPAIIAECTCS HA UCXOIHYIO TTO3ULHIO

KII

KOH




BuiuucrieHue cteneHu
C Hauano )

Cnuncok aaHHbIX

I, n—uen
a, y- Bel




Tabnuua 3Ha4YeHUU nepemMeHHbIX

LWar Onepauusn NepemeHHas YcnoBue
anroputma a " y i<=n

1 BBox a, n 4 3

2 y:=1 4 8! 1

3 i=1 4 3 1

4 i<=n 1 <=3 (Oa)
5 y:=y*aq 4 3 4

6 i=i+1 4 3 4

7 i<=n 2 <=3 (fa)
8 y:=y*a 4 3 16

9 i:=i+1 4 3 16

10 i<=n 3 <=3 (da)
11 y:=y*a 4 3 64

12 i:=i+1 4 3 64

13 i<=n 4 <= 3 (Her)




[loBTOpEHUe

MNpumep. Onsa ucnonHutena PoOOT UMK C M3BECTHbIM YUCITOM
NOBTOPEHUN peanunayeTcs C MNOMOLLbIO CrieayroLwen KOHCTPYKUNUN.
HLU <4MCno NOBTOPEHNN> pa3
<Teno uukna>

KL,
Tak, ecnn npasee PoboTta He BCTPETUTCA MPENATCTBUWA, TO,

BbINMOJTHNB ﬂpMBe,El,éHHbIVI HWUXe aJiroputm, OH nepemMectnTtcd Ha
NATb KIMETOK BMNPaBO U 3aKPaCUT 3TU KITETKMW.

anr

Hay
HL 5 pas3 -
BMpaBO; 3aKPaCUTb %%2

KOH



[loBTOpEHME

Mpumep. B HaceneHHoM nyHKTe N 4OMOB. /I3BECTHO KONMMYECTBO NIOAEWN,
NPOXWUBAKLWMX B KaXXOoM 13 gomoB. CocTaBMM ariroputm noacyeTa

XUTeen HaceneHHoro nyHkKra.

NcxogHble paHHble
(KOSINYECTBO XKUJbLOB)
npeacTaBUM C NOMOLLbIO
NMHEeNnHon Tabnuubl 4,
cogepkawlien N areMeHTOB:
A[1] — Konn4ecTBO XUNbLOB
ooma 1, ..., A[NJ—konn4ecTtso
XUNbLOB AomMa N.

B obwem cniyyae A[i] —
KOINMNYeCTBO XUNbLIOB AOMaA 1,
roe i NpUHUMAaET BCe 3Ha4YeHUs
ot 1 go n (i =1,n).

Pesynsrat paboTtbl anroputmMa
0003Ha4YnM yepes s.

C Havano )

/ n, ali] =1,
n
‘ s:=0
< 1=1,n >
s:=s+alil




Ona 3anucn nwoboro anropyutMa [OOCTAaTOMHO MPEX OCHOBHbLIX
asi20pummMuYecKUX KOHCMpPyKUyuu (CTPYKTYp): cnegoBaHusl, BETBIEHUS,
NOBTOPEHUA.

I'loemopeHue - aliropnTtMmmyeckad KOHCTPYKUUA, NnpegcraBidollas
cobon nocnengoBaTerbHOCTb AENCTBUIN, BbIMOSTHAEMbIX MHOIOKpaTHO.

ANropuTMbl, cofepXkallme KOHCTPYKLMIO «MNOBTOPEHMEY», Ha3sbliBaloT
UUKIuU4ecKUMU VN yukiamu.

[locnepoBaTtefnibHOCTL AEUCTBUA, MHOMOKpaTHO MOBTOPAKOLWLAACA B
npoLecce BbIMNOMHEHNA LMKNa, Ha3blBAETCA MeJsioM YUKIa.

B 3aBMCcKMMOCTU OT crnocoba opraHmM3auum NoBTOPEHUIA pasnnyatroT Tpu
TUNa LUKIOB:

1) UMKN C 3aaHHbLIM YCNOBUEM NPOAOIMKEHNS PaboThI;
2) UMKnN ¢ 3aaHHbIM YCNOBUEM OKOHYaHUS paboThl;
3) UMK ¢ 3agaHHbIM YMCIIOM MOBTOPEHUN.



OnoOpHbLIN KOHCMNEKT

lTloemopeHue - anropuTtMnyeckas KOHCTPYKUUA, npeacrasndatollas
cobon nocrnenoBaTenbHOCTb AENCTBUN, BbINOMHSAEMbIX MHOTOKPAaTHO.

AnropuUtmbl, cogepkaline KOHCTPYKLUUIO «MNOBTOPEHUEe», HasbiBaloT
UUKJTUYEeCKUMU UNW YUKJ1aMu.

[locnenoBaTenbHOCTbL OAEUCTBUW, MHOIOKPaTHO MOBTOPAKOLLAACA B
npouecce BbINOMHEHUSA LUWKNa, Ha3blBaeTCA meJsioM UYUKrna.

C 3agaHHbIM C 3apgaHHbIM
ycroBuem ycrioBuem

C 3agaHHbIM
4YUCriOM

NPOAOMKEeHUS OKOH4YaHus .
NOBTOPEHUN

paboThbl padoThbl




[locneaoBaTenbHOE NOCTPOEHUE
anroputma

CHaqano )
¥l coBepLIEeHHbIN

ICXONAE MCNOJIHUTENb: BCE 3Hal0
n BCé ymetro!
[locTaHoBKa ™
3agaun ‘

Pe3ynbT /
aT
CKOHeLI, )




[locneaoBaTenbHOe NOCTPOEHUE
anroputma

He mory pewuntb

nocraBrieHHylo 3agavy!? NOCTAHOBKM 3a0a4u

YnpouleHne KomaH

lagada pasbuBaeTcs Ha bonee NpocTble YacTu

JelLleHVe KaXkOow YacTu 3aJauu
bopmynmpyeTcs'-l

[MpepnucaHns, BbixogsLwme 3a npegensbl
BO3MOXXHOCTEN UCMONHUTENS, NpeacTaBnsaoT
B Buae 6onee npocTbix KOMaH




Pa3paboTka anroputma metoaom
nocrieaoBaTeNIbHOro YTo4YHeHUsA Ans
ncnosnuHutensa Pobot

PoboT HaxoOuMTCA B HEKOTOPOM KIETKe TrOpM3OHTanbHOro
Kopuaopa. Hn ogHa 13 KneTtok Kopmuaopa He 3akpalleHa.

PoGoT AomkeH 3akpacuTb BCe KMETKM 3TOro kopwuaopa U
BEPHYTbCHA B UCXOOHOE MOMOXEHME.




YKpYnNHEHHbIN nnaH gencremuun PobdboTa

CHaqano )

‘ 1. 3aKkpacka Bcex KNeTok Kopuaopa rneBee UCXOOHOW

‘2. Bo3BpalleHne B NCXOOHOE MOSioXeHne

‘3. 3akpacka Bcex KIeTok Kopuaopa npaBee NCXOO4HOM

‘4. BoaBpalleHne B UICXOOHOE NOSIoXKeHMe

‘5. 3aKkpacka UCXOOHOW KIETKU

(KOHeLI, )




Netanusauusa nnaHa aencresum Poborta

1. 3aKkpacka Bcex KNneTok kopugopa, Haxogswmxcsa rnesee Pobora:

BJICBO
HI[ IOKA CBEPXY CT€HA M CHU3Y CTEHA
3aKPaCHTh; BIICBO

KII

[MonoxeHne PoboTa nocne BbINOMIHEHUS 3TOro anropuTMma:




[NeTtanu3auusa nnaHa aeuncresmun Pobora

2. Bo3BpauleHne PoboTa B KOpUAOp B UCXOOHYHO TOYKY:

BIIPABO
HII MOKA KJIETKA 3aKpallcHa
BIIPABO

KII

[TonoxeHne PoboTa nocre BbINMOSIHEHUS 3TOro anropmutma;




INeTtannsauus nnaHa aencresuun PoboTta

3. 3akpacka Bcex KNeToK Kopuaopa, HaxoOslMxcs npaBee
PoborTa:

BIIPABO
HII MIOKA CBEPXY CTCHA M CHU3Y CTCHA
3aKpACHTh; BIIPABO

K11

[TonoxeHne PoboTa nocre BbINMOSIHEHUS 3TOro anropmutma;




[NeTtanu3auusa nnaHa aeuncresmun Pobora

4.BosBpallieHmne PoboTa B KOpMOOP B UCXOOHYHO TOUKY:

BJICBO
HII MOKA KJICTKA 3aKpallcHa
BJICBO
KII
5. [lo komaHae zakpacums PO6 ;|  allMBaET UCXOOHYO TOUKY.




[Mporpamma ana Pobota

aJr
Ha4
BJIEBO
HII TIOKA CBEPXY CTCHA M CHHU3Yy CTCHA '
3aKPACHTh; BIIEBO ‘
Kl
BITPaBO
HII MOKA KJIeTKa 3aKpalieHa
BITPaBO
Kl
BITPABO
HII TIOKA CBEPXY CTCHA M CHHU3Yy CTCHA
3aKpacHUTh; BIPABO
Kl
BJIEBO
HII MOKA KJIETKA 3aKpalieHa
BJIEBO
Kl
3aKpacuTh
KOH




BcnomoratenbHbIN anropuTm

BcrniomocamernbHbIU an2oputMm - anroputMm, LENUKOM
ncnonb3yemMbl B COCTaBe Apyroro anroputma.

brok «npenonpeneneHHbin Npouece»

BcnomoratenbHbI anroputM AenaeTt CTPYKTypy anroputma
boriee NpocTon W NOHATHOMN.



AHI'OpVITM BbIYUNCJIEHNA CTEelNneHu

y = a’, rge x - uenoe 4ucno, a #0.
[lo onpeneneHnio cTenenun ¢ uesrbiM nokasartenem:
a’=la=#0;

a"=1/a",a#0,neg N

1 npnux=0
I (1]"‘ a* npu x >0,
a’ a y= (1)

a/ npu x <0.

A

\

O6o3Ha4yMm anropuTM BO3BELEHUSA YNCna B CTENeEHb st(a, n, y).
OTO BCnomMmoraTenbHbIN arropuTM.



brnok-cxema pelueHus 3agauu:

CHaqano )
[T
22 =0 HeT
y=1 | Ad 50 HeT
st (a, x, y) ;j (1/a, x,
<

CKOHeLI, )




PopmMmanbHble U pakTUYecKue napamMmeTpbl

dopmasnibHbIe napamMempbl WCMOMb3YITCA MPU ONMUCaHUK
anropuTma.

dakmuyeckue napamMempbl - Te BenUYMHbI, ONS KOTOPbIX
OyaeT ncnonHeH BCnoMoraTesbHbIA anropuTMm.

Tunbl, KONMYECTBO W nopAaoK criegoBaHuUA CbOpMaJ'IbeIX 7
CbaKTVI‘-IeCKI/IX napamMeTpoB AOJIXKHblI COBMNaaarThb.



Cxema Bbi3oBa BCcnomMoratesribHoro
anropuTtma

OCHOBHOM anropuTm

NMma BCcnomMoratenoHOro
anropuTma (Crnmcok

doakTn4eckunx
napameTpoB)|

v

\J

BcnomMmoratenbHbIN anropuTm

CDopmaanble dprymeHTbl
CDopmaanble dprymeHTbl




PeKkypCUBHbLIU anroputm

ANropuTM, B KOTOPOM MNPSIMO UMW KOCBEHHO COAEPXXUTCH CCblfKa Ha
HEro e Kak Ha BCcroMoraTeribHbI anropuTM, HasbiBalOT PEeKYPCUBHBLIM.

CHaqano )

[Mprumep. ANropUTM BblYUCTIEHUSA / . /
CTeneHn C HaTyparbHbIM ’

nokasarenem n ans nwodoro

BELLECTBEHHOIO Yncna q, st (a, n-1,y)
npeancrtaBneHHbIN B BUAE
PEKYPCUBHOIO anroputma |y c=a™y |

L/
CKOHeLI, )




CHexxnHka Koxa

Mpumep. PaccmoTpum anropuTm NOCTPOEHUS
reomMeTpuyeckon @urypbl, Kotopasd Ha3biBAa€TCA CHEXMHKOM
Koxa. Lar npouenypbl NOCTPOEHNA COCTOUT B 3aMeHe cpefHen
TPETUN KaXX4oro N3 MMerU MXCa OTPEe3KOB ABYMSA HOBbLIMU TOU Xe

ONVHBI.

C kaxgbiM LWarom durypa Cl<HOBUTCS BCE nNpuUYyarvBeee.
[paHMua CcHexuHkn Koxa - nonoXeHue KpuBOW  Mnocne
BbIMNONMHEHUS DECKOHEYHOro Yncna Laros.



Memood nocriedogeamesribHO20 MOCMPOEHUSI aflzopumma:

* UCxoaHasa 3agadva pas3dbmBaeTcsa Ha HECKOSMbKO 4YacTen, Kakgas
N3 KOTOPbLIX MpoLle BCEN 3adayn, N pelleHue KaXaou 4YacTtu
doopmMynunpyeTtca B OTAeNbHON KOMaHAE;

*€CnM  MNonyvalroTcsl KoMaHAbl, BbiXoAsllMe 3a npeaensl
BO3MOXHOCTEN WUCMOMNHUTENSA, TO OHM NMpPeacTaBnsAlTCa B BUAOE
COBOKYMHOCTM €eLLé 6onee nNpocTbiX NpeanucaHuii;

* IpoLieCcC NpoaormKaeTca A0 TeX Nop, Noka Bce nNpeanmcaHusi He
ByayT NOHATHLI MCNONTHUTENIO.

BcnnomozamenbHbIl anzopumm - anroputMm,  LESTIMKOM
Mcnonb3yeMbln B COCTaBe Apyroro anroputma.

AJ'IFOpI/ITM, B KOTOPOM MNMpPAMO UITN KOCBEHHO COAOEPXKNTCA CCbIJ1IKa
Ha HEero Xe Kak Ha BchnomMoratenbHbIN ariroputMm, Ha3biBarOT



OnoOpHbLIN KOHCMNEKT

MemoO nocriedoeamesibHO20 NMOCMPOEHUSI aslzopumma -
OOMH N3 OCHOBHbIX METOAOB KOHCTPYMPOBAHUS anirOpUTMOB.

YnpoLieHne komaHa
NOCTaHOBKW 3ada4uu

3agadvy pa3duBatoT Ha bonee npocTble ‘

PewleHune kaxxgom Yyactn 3agadn popmMynupyoT
B OTAENbHOMN KOMaHAe

[Mpeanucanus, BbixogsLmMe 3a npeaensl BO3MOXXHOCTEN
NCMONHUTENS, NPeacTaBnAT B BUae Oornee npocTbiX KOMaHL,

BcnomozamenbHbIlU an2opumm - anroputMm, LENTMKOM
NCMnonb3yembii B COCTaBe Apyroro anropmrma.




YnpaBneHue

YnpaBneHue

JTO npouecc

LieneHanpasreHHOoro
BO3OENCTBUA Ha OOLEKT; OCYLUeCTBNSAeTCAa OS1I9 OopraHmsauunm
dYHKLMOHMPOBaHNA 0ObeKTa No 3aaHHOM nNporpamMmme
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UHdopmauua n ynpasneHue

UHdopmauua ansa
ynpaBnsilowero oobeKkra

CnocoObl

Llenb aencreumn
OOCTUXEHUSA uenu

Mpumep. YnpaeBneHne OBUXKEHUEM
aBTOMalWKMH (OObEKT yrnpasreHnda) Ha
NnepekpecTke C nomMoubo cBeTodopa
(ynpaenswoLwmnm o0beKT).

YnpaBnsiolLlee BO30eNUCTBUE 3aBUCUT OT
3arI0OKEHHOM B YyrnpaBnsowemM ob6bekTe
NCXOo4HOU MHAPOPMaLUW.




OOpaTHas cBA3b

OOpaTHasa cBA3b - 3TO NpoLuecc nepegadn MHgopmauum o

COCTOSAHUM ODObEKTa yrnpaBeliieHn4a B yrnpasJidalOLW YO CUCTEMY.

ObpaTtHas CBSI3b No3BONSIET

KOppeKTupoBaTb ynpasnsawoume
BO34EUCTBUA yrnpaBnsaoLen CUCTEMbI
Ha 00beKT ynpasrieHns B

3aBMCMMOCTU OT COCTOAHUA OoDOBbekTa
ynpaBneHus.

KubepHemu4eckasi moOesib ynpaesieHusi

DObLEK ) BosneiicTeue

OObeKT ynpaBneHus
| OBerr ynpasnens

ObpaTHas cBA3b



YnpaeneHue - npoLiecc LierieHanpaBneHHOro
BO3OENCTBUST Ha  OOBEKT,  ocyllecTBnsieTca  Aans
opraHmsaumn YHKLMOHMPOBAHUS OObekTa Mo 3adaHHOW
nporpamMme.

[MocnenoBaTenbHOCTb KOMaH[ No  yNpaBlEHUIO
00beKkToM, NMpuBOAsALLAs K 3apaHee MOCTaBNEHHOW Lenwu,
Ha3blBaAETCH asI20pUMMOM yripaeJsiIeHusl.



OnoOpHbLIN KOHCMNEKT

YnpaBneHue - 3TO MNpoLecc LereHanpasleHHOro BO3AeNUCTBUA Ha
OObEKT; OCYLIEeCTBNSAETCA ANna opraHms3auum  OYHKUMOHUPOBAHUS
obbekTa No 3agaHHOW NporpamMmme.

UHdopmauuna ana
ynpaBnsiowero oobeKkra

CnocoObl

Llenb gencreun
AOCTUXEeHUN uenu

[locnepoBaTenbHOCTb  KOMaHA MO yrpaBrAeHUo  OObEeKkToM,
npuBodsAWas K 3apaHee MNOCTaBNEeHHOW Lenu, HasblBaeTcs
anropuTMoMm yrnpaBrieHus.

OGpaTtHaa cBAA3b - 9TO npouecc nepegadn wuHdopmauum o
COCTOSIHUN OBbeKTa yrnpaBneHns B YNPaBnsoLLyo CUCTEMY.




