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BO3HMKHOBEHHE NOHATHSA "anropurm”

X

Cnoso "anroputMm" npoucxoauT OT WMMEHU BblaaroLLerocs
MaTeMaTMka cpegHeBekoBoro Boctoka Myxammega anb-
Xopesmu (787-850). Okono 825 roga OH Hanucan KHUry, B
KOTOpOM UM 6blnuv  nNpeanoXxeHbl NPUEMbI  BbINOJIHEHUS
apudMeTnyecknx BblYUCIEHUIA C MHOMO3HAYHbIMK YMUCNAMMU.

B nepeoin nonoBuHe XII Beka KHura anb-Xope3mu B
NaTUHCKOM nepesoge npoHukna B Eepony. MNepesogyuk (MMsa
ero Heu3BecTHO) Aan el Ha3saHue Algoritmi de numero
Indorum («Anropyut™m o0 CYETE WMHAUMUCKOM»). CnoBo
algorism (unmn algorismus) obpeno 3HayeHue crnocoba
BbIMOSIHEHUA  apudMEeTUYecKux AeuCcTBUA  MOCPeACTBOM
apabckux umdp, T0 ectb Ha bymare, 6e3 MCNONbL30BaHUSA
abaka. /IMEHHO B TakOM 3Ha4YeHMW OHO BOLIIO BO MHOrMe
eBponenckmne a3blku

TakuM 06pa3oM, COUYMHEHUS MO MCKYCCTBY CUY€Ta CTanu
Ha3blBaTb anropuTMamu.
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Forvcdpua Nenbuny

(1646-1716)

INeoHapp unep
(1707-1783)

B 1684 roay Notdpua JNlenbumy B coumHeHun «Nova
Methodvs pro maximis et minimis, itemque
tangentibus...» BNepBble Ncnonb3oBar CNOBO
«anroputm» (Algorithmo) B ewé 6onee LWUPOKOM
CMbICNe: KaK CUcTteMaTu4yeckui crnocob peweHus
npobnem gudpdepeHunanbHOro UCHUCNEHUS.

Monb3oBanca cnosom "anroput™m" U ewé oauH
BblaawowWwmnca matematuk - JleoHapa dunep, ogHa u3
paboT KOTOPOro Tak U Ha3biBaeTca — «Mcnonb3oBaHue
HOBOr0 anroputMa Ans peweHus npobnembl lMenns».,
30ecb BUAHO, 4YTO DWnNep yxe NOHWUMaeT anroputM B
ewé 6onee WUPOKOM CMbICNE, @ UMEHHO: KaK CUHOHUM
cnocoba peweHus 3aaadu.




PazeurTue NnoHATHSA "anropurm”

B 30-bie rogbl XX Beka BO3HUKaET HayyHoe HanpasneHue "Teopusa anropurMos”,
~ nNpeaMeToM  UCCneaoBaHUA  KOTOpPOro  crtana  pas3paboTtka  yHUBEpPCanbHOU

anroputMuyeckon wmogenn. Haubonbwuii BKNag B TEOpPUKD alropuTtMOB BHECU

AHIMUACKUIA MaTeMaTUK AnaH TbHOPUHI U PYCCKUW MaTeMaTUK AHApen Mapkos.

AnaH ToropuHr B 1935-1936 ropgax co3gaér Teoputo
"nornyeckux BblYMCNSOWMX MawKH". PazpaboTtaHHas uMm
"MawunHa TolopuHra" crana ob6s3aTenbHOW 4YacTbio
obyyeHus 6yaywmx MaTeMaTukoB U KOMMbHOTEPLIUKOB.
r Ha oaHOM wn3 NOHAOHCKUX TrOCTUHUL, MeMopuanbHas
¥ Aocka rnacut: "3gecs pognnca AnaH TeropuHr (1912
A = — 1954), B3/IOMIWHMK KOAOB M nuoHep
(1912-1954) MHopmMaTnku".

AHppen MapkoB B 1947 BBEN NOHATUE "HOPManbHOroO
anroputMa" u BNepBble CUCTEMATUYECKM WU CTPOro
nocrpoun obwytw Teopuo anroputmoB. CoOBpeMeHHble
A3bIKM CUMBOJSIbBHOM 06paboTkn uHdopmauuun (lMponor)
6epyT CBOE Hayano OT HOPMaibHbIX anropuTMoOB
MapkoBa.

AHppewn Mapkos
(1903-1979)
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HexoTtopuie onpenenenus anropurma (X

EAVWHOIrO «UCTUHHOIrO» onpeaeneHus NOHATUA «anropuTM» He cyuwecTtsyeT. BoTt
NMwb HEKOTOPbIE U3 NpeasiaraemMsbiX OﬂpEﬂEﬂeHMﬁ:

«ANrOpUTM — 3TO BCSIKasi CUCTEMA BbIYUC/IEHUN, BbINMONHAEMbIX MO CTPOro
onpeaenéHHbIM npaBwuiaM, KoTopas nocne Kakoro-nubéo uucna waros
3aBeAO0MO NPUBOAUT K PEeLUIeHU0 NOCTaBneHHoN 3agaun.» (A. KonmMoropos)

«ANropuTM — 3TO TOYHOE MNpeanucaHue, onpeaenslwee BblYUCTUTENbHbIN
Npouecc, wuaAywuii OT BapbUpPyEMbIX WCXOAHbIX [AAHHbIX K WUCKOMOMY
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pe3ynbtaty.» (A. MapkoB)

<ANropuTMm — CTpPOro AEeTEPMUHMUPOBAHHASA
nocneaoBaTenbHOCTb AEUCTBUIA, ONUCbIBatowas npouecc
npeobpa3oBaHnsa obbekTa M3 HayaJibHOro COCTOSAHUS B
KOHEYHOe, 3anucaHHass C  MOMOWbK  MOHSATHbIX
NCNONHUTEND KoMaHa.» (YrpuHosuy H.)




NMonaTHEe anropuTma

Mpn wu3yyeHun wHDOPMaATUKM Mbl 6yaeM NONb30BaThbCA  CleayrLWnM
onpeaeneHneM anroputMa:

ANroputM - 3TO OMNUCaHME  HEKOTOPOM nocneaoBaTeNlbHOCTU AEUCTBUMA,
KOTOPYIO HY>XXHO COBEPLUUTb AN AOCTUXEHUS ONpeaenéHHON uenu.

Kakablil 4yenoBek B NOBCEAHEBHOW >XXW3HU BbINOJHSET OrpoMHOE KONMN4ecCTBO

anroputMoB. Hanpumep, nMpouecc nMpUroTOBNEHUA 4Yas MOXHO OnucaTb
cneayrowmnm anropuTMoMm:

1. BCKUNATUTL BOAY B YallHUKe,

2. NONOXWUTb B NYCTYI YaWHYIO YaLLKy NaKeTuK
yas,

. 3aNUTh YallKy rops4yen Bogown,

. nogoxaarte 1 MUHYTY,

. BbITAWWUTL NaKeTUK,

. MOMOXUTb B YallKy 2 YauHbIX NOXKW caxapa,
. pasMewaTb caxap.




AATOPUTM

 Hayano |
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AATOPUTM OTKPBIBAHUSA ABEPH

1. JocCTaTb KJ1lo4 U3 KapMaHa.
2. BCTaBUTb KJIIOY B 3aMOUYHYIO0 CKBaXUHY.

3. NoBepHYTb KJ1lOY ABa pa3a NpoTuB
4aCOBOW CTpPEeJIKMN,

4. BbIHYTb KJ1HOU.




AAropHTM ACAECHUA OTPEe3Ka AB
ITOITOAAM

1. [loCTaBUTb HOXKY LUUPKYNA B
TOUKY A.

2. YCTAHOBWUTb pacTBOp UUPKYS
paBHbIM gninHe oTpe3ka AB.

3. [1poBeCcTun OKPY>XXHOCTb.

4. [10OCTaBUTb HOXKY LUPKYNAa B
TOUKY B.

5. [1poBeCTU OKPY>XXHOCTb.

6. Hepes TOUKU nepeceyeHUs
OKPY>XHOCTEN NpoOBECTUN NPAMYIO.

7. OTMEeTUTb TOUYKY nepeceyeHuns
3TOW NMPSAMON C OTpe3koMm AB.




CDoprI IIPEACTABACHUA AATOPUTMOB

1 B yctHOM popme

1 B nncbmeHHOM popMe Ha eCcTeCTBEHHOM
A3blKE

1 B nnceMeHHON popMe Ha popMasibHOM
A3blke (A3blK MAaTEMaTUKU, XUMUKN N AP.)

1 papumnyeckass popma — Cc noMoLlbIO 610K-
cxeMm




CTaAnn cO3AAHUA AATOPUTMA

. ANroput™M aosmkeH 6bITb NpeacTaB/ieH bl
dopmMe, NOHATHOWU YenoBeKYy, KOTOPbIN ero
pa3pabaTtbiBaeT (ornpeaesinTe Lesb,
HaMeTuTb rJ1aH AEUCTBUI).

2. ANroput™M aoskeH 6bITb NpeacTaB/ieH B
dopmMe, NOHATHON TOMY 06beKTy (B TOM
4yucne n YenoBeky), KOoTopbin byaeT
BbIMNO/IHATbL ONUCAHHbIE B a/ITOPUTME
nencrteunsa (Bbibpatb cpeay v 06beKT
asaropmTma, AeTajin3npoBaTb aJiropuTm)




VM crmoarnTeAs aaroprtma

McnonHuTenu GQNropMTrMoB A

Ucnonuutenbs anroputrMa - 370 O0OO6BLEKT, CMNOCO6HbIM BbINOHATH
onpeaenéHHbIn Habop KoMaHA.

NcnonuutensMmn anroputMoB MOryT 6biTb Kak XWBbIE CYLLECTBaA, TaK U TEXHUYECKue
yCTPOWUCTBa.

MpuMepbl UCNONHUTENEN anrOPUTMOB:

TENeBu30p ApPeccCMpoBaHHbIA NeB conpar
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XapaKTepHCTHKH UCIIOAHUTEAS

0 Cpepa- o6CTaHOBKaA, B KOTOPOU
(PYHKLUMNOHUPYET NCMOJTHUTENb.

0 Cucrtema komaHa ucnonHuutensa (CKN) -
COBOKYIMHOCTb BCeX KOMaHjA, KOTOopble
MCMOSTHUTENb MOXET BbIMOJIHUTD.

0 deMeHTapHoe aAeucrseue.

0 OTKa3 — c/ydau, Koraa nonbITKa
BbIMO/IHUTb KOMAaHAY NMPpMUBOAUT K aBapumn.




CHcTeMmua KOMUaH McnonHuTensda GArOPpHTMOB a

Jllobon ncnonHuTenb anropuTMOB YMEEeT BbIMNOJIHATbL JIUlb OrpaHUYEeHHbIN
Habop koMaHA. 3ToT Habop Ha3bIBAaETCA CUCTEMOW KOMaHA UCMONIHUTENS.

Cucrema komaHpa ucnonHutensa (CKW) - sto Habop kKoMaHA, KOTOpble
MOXET BbIMNOMHUTb KOHKPETHbLIN UCMONHUTENb.

Mpumep HekoTopbiXx KoMaHa n3 CKU ucnonnutens "DVD-nneep":

Hauarb BOCnpoussegeHuve

Maysa

OcTraHOBUTH BOCnNpousBeaeHne
YBEennunTb rpOMKOCTb

YMEHbILNTb NPOMKOCTb

YckopeHHoe Bocnpou3ssegeHme Hasan
YckopeHHOe BocnpousseneHue snepen
NokaapoBoe BOCNpou3sBeaeHue

Boibop sA3bIka




YenoBeK - HCNONHUTENDL GQRropmMmrmos a

O4yeHb YacToO WCMONHUTENEM anropuTtMOB SABJISIETCA CaM  YEsOBEK. Mbl
BbIMOJSIHAEM aNITOPUTMbI, KOrAa NEPExXoanM ynuuy, roToBUM eay, AENAaeM YPOKHU,
3BOHWUM MO TenedoHy u T.A4.

J1l0601 LWKONBbHUK BbINONHAET 60NblUOEe KONNYEeCTBO aJiropuTMOB Ha YpOKax
MaTeEMaTUKH.

BbinonHute cnep,yroumﬁ arnropuTm:

1. 3agymanrte yucno,

2. MNpubaBbTe CTONLKO Xe,

3. YMHOXbTE pe3ynbTtaT Ha 3,

4. Pazpenurte Ha 3agyMaHHOe 4YUCno,

5. MNocne BbINONHEHUA BCeX AeUCTBUA HaXXMuTe KHonky "lMposeputb”.

Ecnu nocne BbINONHEHHbIX AEUCTBUM OTBET COBMNarn ¢ BalluM, 3Ha4uT, anroputm Bbin
BbINMOINTHEH BEPHO.




VY4yeOHble UCIIOAHUTEAN

AATOPHUTMOB
—

Ha3HauyeHue - obyyeHne cocTaB/IEHUIO
yrpaBngoWmnx anroputMoB

[Ipumepsbi: HYepenaiwka, Pob6ot, YepTtexxHuk, KeHrypeHok,
[lbinecocuk, Mypaseun, Kykapaya v Ap.




SAIIUIIINTE UCIIOAHUTEACH AAS
ITPUBEAEHHBIX HITKE BUAOB PADOT:

1. Y6bopka Mycopa BO ABOpe
[lepeBO3Ka naccaXXmpoB B noesae
Bbiaaya 3apaboTHOM niaThl
[TIpeéM a3K3aMeHOB B LLIKONE

Choaya sK3aMeHa B yHuBepcuTteTe
Habop TekcTa Ha KoMMbloTepe
[TfpuroToBeHne eabl B pectopaHe
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Ecre nctoarnTeas «l lepeBosunk», KOTOpBIU
IIEPEBO3UT YEPE3 PEKY BOAKA, KO3y U KAITYCTY

HanuwnTte anropuTM nepeso3a Yyepes peKky BOJiKa,
KOo3bl U KanycTtbl, ecnn CKUN «lepeBo34nKa»
COAEPXUT 5 KOMaHA:

B3ATb KO3Y,
B3SiTb BOJIKA,
B3AATb KAMYCTY,
BbICAOUTD,
NEPEMNbITD.

B 104AKY MOXXET NOMEeCTUTbCA TOJIBKO OAUH NMpeAMET
NN XXNBOTHOE.

Henb3s ocTaBnsATb Ha 6epery o4HUX BOJIKa C KO30U
M KO3Y C KanycCToMu.
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EcTh HCIOAHUTEAD «APHUPMOMETPY,
KOTOPBI IHOHUMAET CAEAYIOIINE KOMAHABL:

B3AATb UuMcno N (3aHectn B namatb uncno N),

YMHOXMUTb (NepeMHOXaloTCs 3aHECEHHbIE B MaMaTb NocneaHue asa
ymcna),

CNOXXUTb (CKIaAbIBAlOTCA 3aHECEHHbIE B NaMATb nocieaHne aBa
ymcna),

BblYeCTb (BbIYNCASETCHA PA3HOCTb 3aHECEHHbIX B NMaMsaTb NOCNEeAHUX
AByX yuucen),

- pe3ynbTaT (BbIBECTU pe3ynbTar)

Hanpumep, B pe3ynbTaTe BbIMNOJIHEHUSA aJIrTOPUTMa:
B3ATb YMNC/IO 5,

B34Tb 4ncno 10,

B3ATb YMNCNO 2,

BblYeCTb,

YMHOXMWUTb,

pe3ynbTaTt

nonyymm oTteeT 40, Tak Kak 5*%(10-2)=40.
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Hoquy IIPUBEACHHBIE HIKE AATOPUTMBL AAS

VCIIOAHUTEAS « ApIPMOMETP» HE MOTYT OBITH

BBIIIOAHEHBI (KAKIE CBOMCTBA AATOPUTMA HAPYIIICHBHI)?

* B34Tb 4Yncrno 4
* B39Tb YMCI10 S
* YMHOXWUTb

* BbIYECTb

* pesynberar

* B3STb YMUCIIO 6
* B3ATb YMUCIIO 3
* pasgenuTb
e pesynberar

* B3ATb YNCIO
* B3ATb YNCIO
* CNOXWUTb

* pesynbraT




N cooAHUTEAD <<ApH(l)MOMeTp»

Kakon pesynbTtaTt 6yaeT nosyyeH npu BbINOJIHEHNN
NpUBEeAEHHOrO HUXe anropuTtMma?

B34Tb 4ncno 4,
B34Tb YMNCJIO 8,
B34Tb YMCNO 2,
BblYECTb,

B34Tb yncno 10,
YMHOXWUTb,
B3Tb 4ncno 56,
BblYeCTb,
BblYeCTb,
pe3ynbTarT.
[Jante o6bssICHEHNE CBOEMY OTBETY
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