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BBenenue

JlanHoe ydeOHOe moOcOOHMe WpeIHA3HAYCHO MMl YYalluXcs, TUIAaHUPYIOIIUX

MPEJICTaBISATh CBOM AIITOPUTMBI B CTPYKTYPUPOBAHHOM TpaduuecKoM BU/IE.



AJNTOPUTM Y IIPABUIIA TOCTPOCHUS

OJIOK-CXEM

IloHsiTHE ¥ CBOMCTBA AJITOPUTMA

CnoBo «aneopummy MPOUCXOIUT OT algorithm — naTWHCKOTO HamMCaHWs UMEHU
anb-X0ope3MH, 101 KOTOPBIM B cpeiHeBeKoBOM EBpore 3Hanu Benuyaiiiiero MareMaTika
3 Xopesma (ropoji B COBpeMeHHOM Y30ekucTtane) Myxammena 6eH Mycy, )KUBIIETO B
783-850 rr., KoTOphIi chopMyaupoBaid IpaBuUiia BBIMOJHEHHS 4 apuMETHYCCKUX
JENUCTBUN HAJ] MHOTO3HAYHBIMH YHCIIAMHU.

ANTOPUTM — 3TO KOHEYHAs IOCJICTOBATEIBHOCTh OAHO3HAYHBIX TMPEIMACAHUN
MCIIOJIHUTEIII0, TTO3BOJISIONIAs PEIIUTh 3a/1auy.
CBolicTBa anropuTMa:
1. JIMCKPeTHOCTh — QJITOPUTM JOJDKEH MPEACTABISTH MPOIECC PEIICHHUS
3a/1auu KaK MOCIeJ0BaTeIbHOCTh MTPOCTHIX MIATroOB.
2. OnpeneneHHOCTh — KaXaas KOMaHa alfOPUTMA JOJDKHA OBITh YETKOW U
OJIHO3HAYHOM.
3. Pe3yJbTaTUBHOCTh — QJITOPUTM JOJDKEH NPUBOJUTH K PEIICHUIO 3a
KOHEYHOE YHCJIO ITaroB.
4. MaccoBOCTb — aJNTOPUTM TO3BOJISIET peliaTh IENbIA KIACC OJHOTUITHBIX
3a/1a4, pa3IMYaroONIuXCsl JIUIIb UCXOTHBIMU JaHHBIMH.
5. KoHe4HOCTh — KaXJ10€¢ U3 JICHCTBUI U BECh AITOPUTM B IIEJIOM 00S3aTEIILHO
3aBEPIIAOTCS.
OCHOBHBIE BHJIbI AITOPUTMOB:
1. Jluneiinble. IlpenmonararoT MmocieaoBaTeIbHOE BBIMOJHEHUE JICHCTBUMA
JPYT 3a APYTOM.
2. BerBaenusi. Comepxatr xotst Obl OHY MPOBEPKY YCJIOBHSI, B pE3yJbTaTe
KOTOpO# oOecrieynBaeTcs IMepexo]l Ha OJWH W3 BO3MOXKHBIX BapHaHTOB

pelICHUS.



3. llmknuveckue. IIpegycmaTpuBaloOT MHOTOKpPATHOE MOBTOPEHHUE OJHOU U
TOW K€ TOCJIEAOBATeIBbHOCTA JeWcTBUM. Konm4yecTBO MOBTOpEHUI
00yCJIOBIIMBACTCSI HICXOAHBIMU JJAHHBIMU WJIA YCIIOBHEM 3aa49H.

JIrobast anropuTMuYeckas KOHCTPYKIMS MOXET cojiepkaTb B cebde JapYyrylo
KOHCTPYKITUIO TOTO K€ WJIM WHOTO BHJIA, T. €. aJTOPUTMUYECKUE KOHCTPYKIIMH MOTYT
OBITh BJIOKCHHBIMHU.

Crnioco0slI 3a71aHUST AITOPUTMOB:

1. CraoBecHO-(pOPMYIIBHBIIHI

2. I'padbuueckuii

3. Tabnuunblii

4. bnok-cxeMma

5. Omnucanne Ha KaKOM-JIHOO SI3bIKE MMPOTpaMMHUpPOBaHUe (ITporpaMma).
OpHoii u3 opM 3aIKcy AIrOpPUTMA SBJSETCS rpaduuecKoe NPeACTaBICHUE B BUIE

CTPYKTYPHBIX OJIOK-CXEM.

Onucanue aJIropuT™Ma ¢ MNOMOIIbIO 0JIOK-CXEeMbI

brok-cxema — 310 Tpadudeckoe MpeACTaBICHUE aITOPUTMA, B KOTOPOM OIlepaIiuu

M300paKEeHbI C TTIOMOIIBIO PA3IUYHBIX TE€OMETPUUECKUX (DUTYP, TPUUYEM KAXKIOMY THUITY

orepanuii COOTBETCTBYET cBosl (hurypa. ComepKuMoe OTNepaliiy 3auChiBA€TCS BHYTPH

buryphl, a TMOCIENOBATEILHOCTh WX BBITTOJHCHHUS HM300pakaeTcs B BHUJAC JIMHUH,

COCIMHSIIOIINX COOTBETCTBYIOIINE (PUTYPHI.

Hcnonb3yembie 0003HaUCHHS B OJIOK-CXEMax:

1. Tepmunatop — OJOK Hayajla WIM KOHIA aJropuTMa. MOXXET BKJIIOYATh

BXOJIHBIC WJIU BBIXOJIHBIE TapaMeTphl MPU YKAa3aHWU B Hadalle WA KOHIIE

aJIropuTMa COOTBETCTBECHHO.

D



JlanHuble — oTOOpa)kaeT BBOJ/BBIBOJI JIaHHBIX (HAmpUMep, MOIy4YEHUE
3HAYEHUS NEPEMEHHOM, BHIBOJ] PE3YIbTATOB Ha AKPaH, CYUTHIBAHUE/3AMKCH

uHbopMaiuu B daiin).

[Ipomiecc — otTobOpaxkaer (YHKIMIO OO0pabOTKH JaHHBIX JIOOOTO BHA
(BBIMIOJTHEHUE ~ OTMPEIEICHHOW Omepandd WIW TPYIIbBl  OTEepPaIlnid,
NPUBOJAIICE K WM3MCHCHHWIO 3HAuYeHUs, (OPMBI WM Pa3MEIICHUS

uHpopmarun).

[IpenonpeneeHHbI Mpoiecc — 0TOOpaKaeT MPeAONPEIeICHHbINA polece,
COCTOSIIIIMI M3 OJTHOM WJIM HECKOJBKUX OINEpaluid WU IIaroB MporpaMMbl,

KOTOPBIE ONpPEEIEHBI B APYTroM MecTe (B MOJANPOrpaMme, MOAYJIe).

Pemenue — otoOpaxaeT pemenue win GyHKIHUIO ePEKITI0YaTeIbHOTO THTIA,
MMEIOUIYI0 OJMH BXOJ W PsJi aJbT€PHATUBHBIX BBIXOJOB, OAUH U TOJBKO
OIMH W3 KOTOPhIX MOXET OBbIThb AaKTHUBU3UPOBAH TMOCIE BBIYUCICHUS
YCJIOBUM, OINPEAEICHHbIX BHYTPU 3TOro cumBosia. COOTBETCTBYIOILINE
pe3yJIbTaThl BEIUUCICHUSI MOTYT OBITh 3alTMCAHBI 110 COCEJICTBY C JIMHUSMH,

OTOOPKAIOIIUMHU ITH MYTH.

[ToaroroBka — oToOpakaeT MOAUMUKAIIMIO KOMAH bl WJIM IPYIIbI KOMaH/ C

LEJIbI0 BO3/IEHCTBHS HA HEKOTOPYIO MOCIENYIONY0 (QyHKIUIO (YCTaHOBKA



NCPECKIIOYATCIIA, MOI[I/I(i)I/IKaHI/ISI HHACKCHOI'O PETUCTpa UJIIN MHULOKWAJIN3al1s

MIPOTPAMMBI).

CoenuHuTENb — 0TOOPAXKAET BHIXOJ] B YACTh CXEMbI M BXOJI U3 IPYTOM YacTu
ATOM CXEMbl M HUCHOJIb3YETCs A OOpbIBa JUHUM M NPOAODKEHUS €€ B
apyrom wmecte. COOTBETCTBYIOLIME CHUMBOJBI-COCAUHUTENN  JIOJKHBI

COACPKATb OAHO U TO K€ YHHUKAJIIBHOC 0003HaYCHHE.

O

MG)KCTpaHH‘IHLIﬁ COCIUHHNTCIIb — CBA3BIBACT 6J'IOKI/I, HaxoAAIIHUCCA Ha
Pa3HbIX JIMNCTAx. HCpBaﬂ CTpOKa BHYTPpHU MCKCTPAHUYIHOI'O COCIHMHUTCIIA

OIpEENSIET HOMEP JIUCTA, BTOPasi — yHUKAJIbHOE 0003HAYEHUE.

KommeHTapuii — HCHONB3YIOT It J00aBIEHUS  OMHMCATEIbHBIX
KOMMEHTApPUEB WM TMOSCHUTEIBHBIX 3alliceld B IHENSIX OOBSCHEHUS WIH
npuMmedaHuii. [[yHKTHUpHBIE JIMHUKA B CHUMBOJIE KOMMEHTApHUs CBSI3aHbI C
COOTBETCTBYIOIIMM CHMBOJIOM WJIM MOTYT OOBOJUTH TPYNIy CUMBOJIOB.
TexkcT KOMMEHTAapueB WM MPUMEUYAHUN JOJHKEH OBITh MOMEIIEH OKOJIO

OrpaHU4MBaIOLIEH (UTYPHI.



IIpaBuia opopmiieHus 0JI0K-cXeM
1. TlpaBuia NpUMEHEHHs] CUMBOJIOB

1.1.bnoku B cxeme AOKHBI ObITh PacrojioKeHbl paBHOMepHO. Criemyer
MPUACPKUBATHCS PA3yMHON JIMHBI COCIWHEHUA W MHHHMAJIBHOTO
YyuCia JIUHHBIX JTMHUM.

1.2.bonpImMHCTBO OJIOKOB 3aayMaHO TakK, 4YTOOBI JaTh BO3MOXKHOCTh
BKJIFOYCHHUSI TEKCTAa BHYTPU CHUMBOJA. BIIOKM JOMKHBI OBITH, IIO
BO3MOXHOCTH, OJTHOTO pa3mepa.

1.3.MuHUMaIBPHOE KOJIHYECTBO TEKCTa, HEOOXOAMMOTO I TOHWMAaHUS
GbyHKIMU JaHHOTO OJI0KA, CIIeIyeT MOMEeIIaTh BHYTPH IaHHOTO OJI0Ka.

1.4.Eciu 0o0beM TEKCTa, MOMENAeMOT0 BHYTpHU OJIOKa, MPEBBIIIAET €ro
pa3Mepsl, CIeIyeT WCIONb30BaTh CHMBOJ KOMMeHTapus. Ecmu
UCIIOJIb30BAaHUE KOMMEHTApHsl MOXET 3amyTaTh WU Pa3pylIUTh XOJI
CXEMBI, TEKCT CIIEAyeT IMOMeNaTh Ha OTACIbHOM JIMCTE M JaBaTh
MEPEKPECTHYIO CCHUIKY Ha OJIOK.

1.5.Conepxumoe OJIOKOB JOJKHO 3alUCHIBATHCS MAaTEMAaTUYECKH WITU
cinoBecHO. He MOMKHO OBITh KOHCTPYKLMH f3bIKa (HAalpUMEP «==»,
«++», «+=» n3 C-moI00HBIX SI3BIKOB).

1.6.0mmcanve TEpeMEHHBIX HHUKaK HE yKa3blBaeTcsi B OJOK-CXeMme
(Hanmpumep, eclaM OIHMCaHa TEepEeMEHHAas B Hadajle MPOrpaMMbl, a
HCIIOJIB3YETCS B CEPEINHE).

2. IlpaBuia BBIIOTHEHUS COSAMHEHUN

2.1.T1oTOKM MaHHBIX WU TOTOKHU YMIPABJICHUS] B CXEMax IMOKA3bIBAIOTCS
nuHusMUA. HampaBieHue TMOTOKa clieBa HAMpaBO U CBEPXY BHU3
CUMTACTCS CTAHIAPTHBIM.

2.2.B cnydasx, korja HEOOXOJUMO BHECTH OOJIBIIYIO SICHOCTh B CXEMY

(Hanpumep, MpU COEIMHEHHUSX), HA JIMHUSIX HUCIOJIb3YIOTCS CTPEIKH.



Ecnu moTok mmeeT HampaBJieHHEe, OTIIMYHOE OT CTAaHAAPTHOTO, CTPEIIKH
JOJDKHBI YKa3bIBaTh 3TO HAIPaBJICHHUE.

2.3.B cxemax crnenyer msberaTh mnepecedeHus duHUM. [lepecekarommecs
JTMHUH HE UMEIOT JIOTUYECKOU CBSI3H MEXTy COOO0M, TOATOMY U3MEHEHUS
HaIpaBJICHUS B TOYKAX MEPECCUCHHS HE JTOMYCKAIOTCS.

2.4.Jluanu B cxeMax JIOJDKHBI MOAXOAWTh K CHMBOJY JIMOO CieBa, MO0
CBEPXY, a UCXOTUTh JINOO cIipaBa, MO0 CHU3Y. JIMHUM TOJKHBI OBITH
HaIpaBJICHBI K IICHTPY CUMBOJIA.

2.5.]Ins GnokoB «pemieHue» (pomMO) UCXOIAIIME JTUHUM BCEraa JOJKHBI
UMETh TOJIUCh, KOTOpasi MOSCHSIET B KaKOM Ciydae BbIOMpaeTcs
MMEHHO 3Ta BETBb. B ciiyyae OWHApHOTO BETBICHUS JUHUU JOJKHBI
UCXOJUTh BIPABO U BIJIEBO, B CIIy4ya€ MHOKECTBEHHOTO BETBJICHUS —
WCXOJIUTh CHU3Y U pa3ieisaThes Ha Heckoibko (Puc. 2, Puc. 3). B ciyuae
OpraHW3alMH IUKJIA C YCIOBHEM OJHA W3 JIMHWUN JIOJDKHA HCXOIUTH
BHU3, Jpyras BieBo win BrnpaBo (Puc. 5). Heobxomumo
MIPUACPKUBATHCS YKa3aHHOTO B IPUMEPAX CIIocoda

2.6.Ilpyu HEOOXOMUMOCTH JIMHUM B CXeMaxX CJeayeT pa3pbiBaTh IS
n30eraHus U3IWITHUX MMEPEeCeUCHUN WIIM CIIUIIKOM JJIMHHBIX JTUHUH, a
TaK)Xe, €CJIM CXeMa COCTOMT U3 HECKOJIBKUX CTPAHHUII.

2.7.CChITKH K CTpaHUIIAaM MOTYT OBITh MPUBEICHBI COBMECTHO C CHMBOJIOM
KOMMEHTApHS I UX COSTUHUTENCH (B Cilydae MCIOJIb30BaHUS OJIOKa

«COEMHUTENBY — 00s3aTEIbHOE TPEOOBAHME).

IMpumeps! opopmiieHHsI MPOCTEHIINX OJIOK-CXEM
[Ipumep wucnonb3oBaHusi OJIOKA «TEPMHUHATOP» JII OOO3HAYEHUS TPaHUIL

aJITOPUTMOB:



Anroputml

Ha1ano (napametpl)

Anropnutml

0
{

BbINOJIHEHNE 3HayeHuel =
anroputma napametpl * 100

BO3BpaT 3HaveHunel

Puc. 1. Hcnonvzosanue 610K08 «mepmMuHamop» u « ipoyecc

npouecc

KoHeL,

'}
i}

[Ipumepsl ucnonb3oBaHus Ofoka «Pemenue» g opraHu3anuyu OMHAPHOTO WIIA

MHO>XCCTBCHHOI'O BCTBJICHUA:

Hauyano
BBOA,
napameTpos

npoueccl npouecc2

BbiBOA,
pesynbTaTtos

Ha4vaso

CpaBHeHne
AunB

ASB A=B A<B

‘ npoueccl npouecc2 / coggEZﬁmﬂ /
@

Puc. 2. Ucnonvzoeanue 610oxa « Pewenuey
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Hayano Ha4vano

CpasHeHue
AnB

A>B npoueccl F =0

BbiBog 10 /L
BbiBog,
10*Log,(A)

=B npouecc2 — >0

A<B BbiBOA B OCTa/IbHbIX CNYYanx
coobueHma
m :KOHEU1

Puc. 3. Muoosicecmeennoe semenenue (2 cnocoo)

HpI/IMCp HCIIOJIL30BaHUS 0JI0Ka «HpeI[OHpe,Z[CJIéHHBIﬁ IIpOLCCCH», a TAKIKC IIPUMCP

HCIIOJB30BaHUs BCIIOMOI'aTCIIbHBIX aJITOPUTMOB B OCHOBHOM aJIT'OPUTMC:

Anropli(A’B'C)
Besog A,B,C

Anroputm?2 (A)

0

la B=f(A)

D = Anroputm1(A,B,C) R=A+B

Anroputm?2 (D) @ BO3BpaT

Puc. 4. Bcnomozamenvhuvie aneopummvl u 610K «NPeodonpeoenéHHblil NPoyYeccy

R=A-B BbiBog, B

i

[Ipumep wucnonbp3oBaHusl OJIOKAa «pEIICHWE» IS OpraHu3allid IMKIOB C

MpeayCIOBUEM U ITOCTYCIIOBHEM!
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Ha4yano Ha4yano

B=1/A

B=A’

Bbisog A,B

BbiBog A,B

A=A-1

na

KOHeL, KOHeL,

T
J.> -
I N
LD' |

Puc. 5. Brok-cxema yukna ¢ npedycioguem (creea) u nocmyciosuem (cnpasa)

HpI/IMCp HCIIOJIB30BaHNUS  OJIOKOB «IIOArOTOBKa» MW  «COCOAHMHUTCIL»  OJIA
OopraHu3anuu OUKJIa C (bHKCHpOBaHHBIM YHCJIOM IIaroB (III/IKH Cco C‘-IéT‘-II/IKOM), a TaKXKC

HCIIOJIBb30BaHUSI KOMMCHTAPHCB!:

12



r
TaK:Ke JoMNYyCTMMO HanucaHue C
YyKasaHWeM Lara M3MeHeHusn
‘ | nepemeHHOMN-CYETUMNKA:
i=1N,1
Cc=0 i=1;i<=N; i=i+1

o,

Tak opopmnserca —ll_ :_I'Ipw mep
[OCPOYHbI BbIXOA, KOMMeHTapua
M3 LUMKAa | i _| ONA rpynnbl

- |-6110K013

Puc. 6. brok-cxema yukia co cuémuyukom

[Ipumep wucHoiab30BaHUS OJOKOB  «COCAMHUTEIL» U  «MEXKCTPAHUYHBIN
COCAMHUTEL» IS OpPTraHu3alMM  MEXCTPAaHWYHBIX MepexodoB (st OJoka

«COCTMHUTENBbY 00513aTEIIbHO NCIIOIh30BaTh KOMMEHTAPHN )

Havano Havano

npouecc npouecc

Aa
ycnosue ycnosue

npouecc

npouecc

r
——L Ha ctp 13 13 13

1
Ha ctp 13 ]

Puc. 7. Brok-cxema ancopumma c nepeHocom Ha opyeyro cmparuyy (vacms 1)
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Ha ctp 12

r
— Hactp12
L
npotecc

BbiBOg, BbiBOg,
AAHHbIX OAHHbIX
Havano Havano

Puc. 8. Bnok-cxema aneopumma ¢ nepeHocom Ha opyeyto cmpanuyy (vacmo 2)

npouecc

IIpumeps! aJIropuTMoB

Ilouck munumyma(maxcumyma) é nociedosamenbHoCmu
[Tpumep norcka MUHMMAJIBLHOTO Y€THOI0 3HAUEHUS CPEU MOCIIE0BATEIbHOCTH
U3 N 1enbix yucen. J[aHHyIO 3a7ady MOXHO BBIIOJIHHUTH JBYMs criocoOamu. [lepBbiii
crioco6 (Puc. 9) mpennonaraer Gosbliiee KOJIMYECTBO CPABHEHUH B CIIydae HATMYUS XOTS

OBbI OZIHOTO YETHOTO YKCIIa, ueM BTopoi crocod (Puc. 10):

Ha4yano

: MNepemeHHas-nepekoyaTeNb
_| A5 NPUCBOEHMA Min NepBoro
| noaxopawero 3HaveHua (0—
¢ | He npucsoeHo, 1 - npUCBOEHO)

1

Mocne HaxoxaeHuA
nepBoro Y&THOro Ymcna
nepemeHHas f usmeHset

CBOE 3HaueHune

min =a

14



Puc. 9. brok-cxema ancopumma noucka MuHumManibHo2o yeno2o (1 cnocoo)

BTOpOﬁ CII0co0 3aKIIFoyacTcs B opraHu3alni OIBYX ITHKJIOB: HepBLIﬁ OUKI C
mpcaAyCiIOBUCM  [JId IIOMCKa IICPBOTO  3HAYCHHWA, NOAXOIAINICTO B  Ka4YCCTBC
MHWHHMAJIBHOTO, BTOpOﬁ OUKI CO CUYETUYMKOM — IMPOBCPKAa OCTAJIbHBIX 3HAUCHUN Ha

YETHOCTD U CpaBHCHHUC C MUHUMYMOM.

Ha4yano —
: UHMumanmsauma
| NePEMEHHDbIX 3, i
| 3HaYeHnAMM anA
BBOA N |
| NoncKa nepsoro
_ -] noaxoAAulero
-~
| MMHMYMa
0 LRy
1

47

: i<n
N 7]
- |
I

a — HeYyéTHoe

Echv nepemeHHaa min :

ABNAETCA YETHOM, 3HAUUT |
xoTA b6bl 0ogHO YéTHoe L
yuncno 6b110 HanaeHo |

—_

m—— e —

—

A

«YETHbIX
yncen

BbIBOA,
min

BBOJ, NEPBbIX i-
3Ha4YeHuM

Puc. 10. brok-cxema aneopumma noucka MUHUMAIbHO20 Yeno2o (2 cnocob)

[Tonck MakcuMyMma OCYIIECTBIISIETCS aHAJIOTMYHBIM 00pa3oM

15



Bviuucnenue 3nauenuii oynkyuu

[TpuMep BeIYMCIICHNS U BBIBOJIA HA SKpaH 3HaYeHnii pynkmun y=f(X) B N-Toukax
13 HTEepBaia [a,b].

[lepen penieHueM TaHHOW 3aJadyd HEOOXOJMMO TOHATH, YTO B CiydYae, €CIU
¢yakmus f(X) B Touke X; He ompenesieHa, HEOOXOIUMO BBIBECTH COOTBETCTBYIOIICE
coobmieare BMecTo monbITKK Bbraucienus f(X;). Takke HE0OX0AMMO TPEAyCMOTPETh
00pabOTKy HEKOTOPBIX BBIXOJHBIX JAHHBIX, B JaHHOM ciydae mnapametp N. Cam
napaMeTp N B paMKax JaHHOW 3a/la4d MOXKET MMOHUMATHLCS JTHOO0 KaK KOJHMYECTBO TOUKE
Ha uHTepBaje [a,b], mnbo Kak KoaMUecTBO pa3duenuii nuTeppana [a,b] (momyuuntcs n+l
Touka). Jly1st BeIaMcaeHus mara N B 9THX JABYX CIy4asX HCIOJIb3YyeTCs MOX0kKast popMyIia.

[Ipumep:

Bxonusle nanusie a=0, b=1, n=3.

(b—a)
(n-1)’

Eciu n — xomuaecTBO TOYEK, TO h = toukd: X1=0, X,=0.5, X3=1.

(b—a)
n

Ecnm N — KoaumdecTBO MHTEPBAIOB, TO TOYCK MOIYUHTCS yxke 4, h = , CaMu

touku: X1=0, x2=0,33(3), x3=0,66(6), x4=1.
Jliis naHHOTO IIpHMepa OyaeM CYMTaTh N KOJUYeCTBOM TOUYCK B HHTEepBaie [a,b], a

3HAYUT N JOJDKHO ObITh He MeHbIe 2. B kauectBe f(X) Bo3bMEM

Fx) = DOED g oSG . 52

B nanno#t ¢yHKIMK CylIeCTBYeT 3 MOTEHIUAIBHBIX MECTa, KOTOPHIE BIMSIOT Ha
O13 ¥ BO3MOXKHOCTh BBIYMCJIEHHS: BBIPAXKEHUE IMOJ HATypaJbHbIM JOrapupmMom,
BBIPAKEHUE B 3HAMEHATEJE U BhIpAXKEHUE O] KOpHEM. /{15 mepBhIX ABYX JIETKO HAWTH
KOHKPETHBIE 3HAYEHUSI apryMEHTa W MPOBEPUTH UX. [[1 MOJKOPEHHOrO BBIPAXKEHUS
HETOCPE/ICTBEHHAs] TMPOBEpPKA apryMeHTa 3aTpyJHEHa, MO3TOMY MOXXHO IPOBEPUTH
MOJIXO/IUT JIM 3HaYCHHE BhIpakeHus sin(x * pi) namemy OJ13 (pe3ysbTaT J0KEH OBITH
Oounbiie niu pase 0).

I'paduueckoe npencrasienue f(X) Ha Puc. 11.
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30
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q/\_ a—
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Puc. 11. I'pagux Gpynxyuu f(x)

f(x)

e f(x) He ONpeaeneHa

[Tpumep anroputma B Buae 0J10K-cxembl Ha Puc. 12:

NapameTp n
[0JIKeH bbITb
He MmeHbLue 2

X He BXoAuUT
8 043

| X>-2 "
I'x#3 1
I sin(x*m)=0

y=f(x)

:Ff(x)=ln(x+2)/(x"2-9) +
—-—4| eM(sin(x*m)) + x"2

Puc. 12. Brok-cxema aneopumma evluucieHus 3Ha4eHul ynKkyuu
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OI'II/IcaHHy}O BBIIIC 3aJa49y MOXXHO AOINOJHHUTE HAXOXACHUCM CPEAHETI0 3SHAYCHU A
BCE€X BBIUYMCIICHHBIX 3HAYCHUM (i)YHKHI/II/I, a TaKXKC MaKCHMyYMa CpCan OTHUX 3HAYCHUM.

J5is 3TOro Heo6X0AUMO CKOMOMHHPOBATH COOTBETCTBYIONIHME anropuTmsel (Puc. 9, Puc.

12).

Cymma 3nemenmos maccuea
[Ipumep onucanusi AeMCTBUI HAJl MacCUBaMU (CUUTHIBaHHE, 00pabOTKa, BHIBON).
BBoautcs mocnenoBaTenbHOCTh BENMECTBEHHBIX YHUCEI, HEOOXOIUMO BBIYUCIHTh CYMMY
AJIEMEHTOB MOCJIEIOBATEIHLHOCTH, KOTOPhIE MEHBIIIE CPEIHETO 3HAUCHHS BCEX DJIEMEHTOB

IMOCJICAOBAaTCIBbHOCTH. ]_IJ'ISI pPCUICHUA ATOM 3aJadn I10CICAO0BATCIILHOCTD H€O6XOI[I/IMO

Ha4yano MoncKk anemeHTOB,
MeHbLUWX cpeaHero
3Ha4YeHMa n
n=10

pobasneHmne ux K

COXpaHUTH B MAaCCHB.

-

Besoa maccusa ¢ :
OJHOBPEMEHHbIM |

BCEX 3/1IEMEHTOB I

—_

Puc. 13. brok-cxema ancopumma obpabomku maccusa
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IIpuMepsI CJI10KHBIX AJTOPUTMOB

Oopabomka 06ymepHbBIX MACCUB08, pA3OUEHUE ANI2OPUMMA HA PYHKUUU

[Tpumep onucanus 1eHCTBUI HAJl IBYMEPHBIMU MaccuBaMH, (haiijiaMu ¥ BELIOOpOM

GbyHKIMM IS JaibHEHMIIEero MCIoib30BaHus (Hampumep, Yepe3 ykaszarellb B cliydae

s3bika C/C++). 3ananue:

Hana uenouncinenHas Marpuna A(S5X5). OmnpenenuTb MaccuB X U3 MSTH

QJICMCHTOB, PABHBIX 3JICMCHTaAM TOOOYHOM ArWaroHajain MaTpPHUIIbI A. DneMeHTBI MaTpHIbI

0 BBIOOPY TOJB30BATENsA JHOO BBOAATCS C KIABHATYPHI, JHOO TEHEPUPYIOTCS

ciyuaitHbiM oopasom (Puc. 14, Puc. 15, Puc. 16, Puc. 17).

Ha4vazo

: pfunc =
|
|

: Bbi6op dyHKUMM BBOAA

. . ) - A fanbHenwero
input_matr_rand input_matr_file TAMRA

_ _ |

pfunc = pfunc = L
|
|

| ucnonb3oBaHUsA
l.

output
(mas_x(a,x,pfunc), a)

‘IIIHHEHIII)

Puc. 14. Ocnosnoti aneopumm npozpammoi
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- input_matr (a) input_matr_rand input_matr_file
Mpumep ewwg : put_ (a) )
oAHoro cnocoba |

odopmneHus | . _ g
CUUTBIBAHUS I'*\ o {{fagh "L = OTKpbITHe "in.txt
maccuBa | {fagh h cnyyaiiHoe Lenoe ANA uTeHus

yucno ot 0 go 49

4 HeT
Bosgpar BO3BpaT

BbiBOg,
«OwmnbKa
OTKPbITUS»

"in.txt’
YcnewHo
OTKpbIT

aa

yTeHue
Ny N
{{aij}l h

n3 "in.txt"

BO3BpaT

Puc. 15. Brok-cxembt aneopummos 6600a 08YMEPHO2O MACCUBA

output (a,x)

BbiBog maccnsos

I
- —
Ha 3KpaH |
-

OTKpbITHE
"out.txt" gna
BbIBOAA

out.txt
ycnewHo
OTKPbIT

BbiBOg,
«OwmnbKa

OTKPbITUA» _ ' BbiBog, maccmBoB

| B "out.txt"

Bo3Bpar

Puc. 16. brok-cxema aneopumma 661800a MACCUBO8 HA IKPAH U 8 aiin
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mas_x

(a,x, pfunc)

—_

pfunc(a) - —: MonyyeHne maccmpa a

HeT

Xi=ajj
i=i+1
j=i-1

w

Puc. 17. brok-cxema ancopumma 8blYUCTAEHUS IIeMEHMOB8 Maccusa X.

Pexypcuenasa oopadbomka nocneoosamenvbHOCMuU 3HAUEHU
[Ipumep odopmileHHST PEKYpPCHUBHOTO  aJiropuT™Ma. 3ajlaHue: BBOJUTCS
nocjaeAoBaTeIbHOCTh M3 N BEIIECTBEHHBIX YHCEI, BBIUUCIUTH CYMMY SJIEMEHTOB,

MEHBIIUX CPEIHET0 3HaYCHUs Beel mocnenoBatensHoct (Puc. 18, Puc. 19).

Ha4ano

sr=0
s=s_rec(N,0,sr)

KoHel,

Puc. 18. brok-cxema ocnogHnozo aneopumma
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—

: Sr— M3MeHAEMbI NapameTp,

— — — O/IKeH BbITb UHULMANU3UPOBAH
| 1o nepeaaum B GyHKLMIO
I

-

Ba3oBblit cayyait npw |
KOTOPOM QYHKLMA |
nepecTaéT BbI3bIBaATH |
cebA 1 HaunHaeTcs |
PEKYPCMBHbIA NOABLEM |

s_rec (N,i,sr)

TN LA
LY | 4 1|
sr=sr/N I 3 | .
sum=0 I | | PekypcmBHbIN crycK -
: | _ | AeWcTBmA, KOoTopble
| : : BbINOJIHAKOTCA 40
: sr=sr+a | | PEKYPCMBHOTO BbI30BA
| -
L____%_____I T
| PeKypcmBHbIN BbI3OB —
sum = — — — — - GYHKUuMS BbI3bIBaAET
s_rec(N, i+1, sum) | cama cebs
I.

PeKypcmBHbIN NOABEM -
[eNcTBMA, KoTopble
BbINO/IHAOTCA Noc/e
PEKYPCUMBHOrO BbI30OBA

—

i
|
sum=sum+a |

Puc. 19. Brok-cxema pexypcusHozo ancopumma

Pexypcuenasa o0pabomka 00HOMEPHO20 MACCUBA

[Ipumep ucnosib30BaHUSI PEKypcUH JIsi 00paOOTKM MaccuBa IEI0YHMCICHHBIX
3HAYEHHU.

3aganue: B MmaccuBe U3 10 1esbIX Yuces 3aMEHUTh BCE 3JIEMEHTBI, CTOSIIIUE MEXKIY
MHUHUMAaJIBHBIM ¥ MaKCUMaJIbHBIM 37ieMeHToM Ha 0 (Puc. 20, Puc. 21).

[IpuMep BXOAHBIX JAHHBIX:

35-2-3-168109-2

Pe3ynbrar:

35-2-3000109-2
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MepeMmeHHble ANA XPaHEHUA :

MHAEKCA MUHUMANBHOTO U |

MaKCUMa/IbHOro 3Ha4YeHUMN. |

Bepém B KauecTse min u :
Max HYNIeBOW SNEMEHT |

Ha4ano

maccuBa Al T -
i min=0
max=0
v 1
Subzero (A, | HaunHaem nposepky
. - — 3/1IeMEHTOB MaccuBa Co
1, min, max)

: CNeayoLLero siemeHTa

Puc. 20. brok-cxema ocnogHo2o aneopumma
ubzero (A, 1)
min, max)

PeKypcuBHbIN crycK.
CpaBHeHWe snemeHTa
MaccuBa M NOMCK max

napameTpbl min 1 max |
nepesaloTca no cCbike |

t=max
max=min
min=t

Subzero (A, | | __: Bbi3oB ¢-un ana nposepku

basosbIli cnyyan. Ana . . i
i+1,min,max) | i+1 anemeHTa maccusa A

y£o6cTBa NPOBEPKU
3/1eMEHTOB, |
NoAXOAALLMX ANA '
3aMeHbl, MeHAem :
MeCTaMM MHAEKChI B |
|

|

|

[

CAy4aeT, ecivm min
Haxo4uTCcA mocae max

PeKypcuBHbIN NOgbEM.
BO3BpaT 3ameHAem noaxopAalme
anemeHTbl Ha 0

Puc. 21. brok-cxema pekypcusHozo aneopumma
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