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ObITh TepeHeceHa B Clelywonuil paspsia. Jlerko npoBepHTh, YTO BCE BO3-
MOXHbIE 3J4eCb CJIy4Yadl HCUepnbiBalOTCA Caelyionieft rtabanueit:

a|0|1001|101
b|o|01 01|011
efofofo]tfo]1]1]1 ()
s|o|1|1|1|o|o|01
p|o|o|o|01 1l11

Orciona ACHO, 4TO A8 OCYUIECTBNEHUS ONEpPaLMM CYMMHDOBAHHMA B npe-
Aesax OJHOrO paspsid Mbl LOJIKHBI HMeTh B MallWHE YCTPOUCTBO C Tpems
BXozaMu (OTBEUAOIMMH nUppaM &, b U ¢) U ABYMA BBHIXOZaMM (OTBe-
yalomuMy UuMdpaM $ U p), paboraioniee B COOTBETCTBHHM ¢ rtabauued (),
T. €. TaK, 4YTO eC/M HM Ha OQMH W3 BXOROB He MORAETCH HANPSHKEHUS,
TO HAa BBIXOJAX $ U p HAMPSIKEHH§ TOWE HeT, eCJU HaNpsieHVe NOJaeTCq HA
OJMH U3 BXOJOB, TO OHO eCTb HA BBIXOJZE S U OTCYTCTBYET Ha BBIXOJE p.
H T. A YcCrpoicrBo, JRedcTByiomee MO 3TUM MpaBHIAM, Ha3biBaeTCst
00O pa3pAGHsLM CyMmamopos. Takoe YCTPORCTBO HETPYZHO (aKTu-
YeCKM peaiu30BaTh B BHAE HEKOTOPOH paiMOTEXHUUECKOH CXeMbl, COCTa~
BJICHHOM M3 pPalMOJaMn WJIM H3 NOJYNPOBOAHUKOBHX 3JIEMEHTOB. Mul,
oJHaKo, He OyzeM NPUBOJMTH 3TH CXeMH.

§ 3. daemeHTH NpOrpaMMHpOBanHs

1. OGmue cpeperds. Jlna pewenus sagauu Ha YIIBM Becb xox
9TOro peweHus JomkeH OblTh ApeACTaBIeH KaK HeKOTopas MOoCKeloBa-
TeJbHOCTb TeX 3JeMEeHTAPHBIX ONepandi, KOTOpble AaHHAS MALIMHA MOMeT
BbIMOJIHATL. BHIMoJneHHe KawxROH onepauuy onpelensercs COOTBETCTBYIO-
e KoMaHmo#, a NOCAeROBATENLHOCTh KOMAaHZ, OTBEYAIONIAs pELIeHHIo
JaHHOM 3ajauW, HasbiBaeTCs npozpammoli. [lporpammuposande, T. e.
COCTaBIEHHE TNPOrpaMMbl, — OJMH U3 OCHOBHBIX TANOB peLIEHMS 3alauH
Ha YIIBM. flcuo, xoneuHo, urto npexie, 4eM MPHCTYNaTh K NpOrpam-
MHUDPOBAHHMIO, HYXKHO BbHIOpaTh ONpeAEdEHHbIE MATEMAaTHYECKHMi MeTOnL
peleHHs 3a3aud ¥ TNOJXYYUTb T€ KOHKpeTHble (POPMYJH, NO KOTOPHIM
JOJKeH MPOUCXOZUTh pacuer.

[Mporpamma 3aBUCHT OT TeX YHMC/IGHHHIX METOLOB, KOTOpPHE Mbl BHOpaan
A pelleHUs 333a4d (HanpuMep, A8 NPUOJIMKEHHOTO BBIUMCICHUS UHTE-
rpasa Mel MOXeM NOJb30BATHCA (GOpMYJIOH Tpaneuuit, dopmynaoh npsmo-
YTOJALHUKOB MMM KaKUM-IHOO MHBIM NpPHEeMOM), M OT THNA MALUMHBL, T. €.
oT nabopa tTex onepauuél, KOTOpble MOMKeT BbIMOJHATL JaHHAA MALIMHA.
Oanako jJaxe ecjaM METOZ cueTa W THN MAlUMibl ONpeldejeHH, TO mpo-
rpaMMa 3TUM elje He ONpeAe/deTCd OJHO3HAYHO: MBl MOKEM DAa3/0XKHTh
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HAIIY BHIYUCIMTEBHYIO 3alddy B HOCAELO0BATEebHOCTb 3JEMEeHTAPHBIX
onepauui pasmuunbiMd cnocobamu. BuiGop HauGosee pauuona’IbHOH mpo-
rpaMMel 1J8 TOK HJIM HHOM 3ajaud ONpelenserTCd B 3HAUMTE]bHOH Mepe
kpaaudUKanMe aMua, COCTABJAIONErO NporpaMmy. Mbl He MOXeM 33ech
OGCTaHaBIMBATLCE HA BOMPOCAX APOrPAMMHMPOBAHUA CKOJBKO-HMOYAb MOI-
poGHO ¥ OrpaHWIUMCH JULIb Pa30OPOM MPOCTEHINHX THRUYHHX NPUMEPOB.
2. Hporpammuposarne no dopmynam, HauGosee npocro#t aas
NpOrpaMMUpoBaHUs THMN 3314 — 9TO BHUYUCACHHe Mo dopmynam, cBoad-
meecs K MOCJAEA0BATEALHOMY BBINOJHEHHIO pAla apH(MeTHUECKHX Omepa-
uuMid. B 9mHX cayyasix nporpaMMHpOBaHHE CBORUTCH K pPanHOHAJIBHOMY
pa3buennio BCeHl (OpMyIbl Ha OTAelbHble ONEPANMH, K pA3MEIUEHHIO
COOTBETCTBYIOINMX KOMAHA M HCXOAHBIX JAHHBIX B NAMATH MalIMHBL
PaccMorpuM afleMeHTapHB NpHMED.
Mpunep. [lo nanHoMy X BBUUCAUTL 3HaueHUe
__2x-+3
y= 5x+41°

Bce BbluMC/IeHHE MOXKHO, OYEBMAZHO, MPEICTaBUThb B BUAE TAKOH nmocie-
JOBaTeAbHOCTH 3/€MEHTAPHBIX ONepauuit:

) Aj=2x, 2) Ay=A4,+3, 3) B=5x, (D
! A?
4 By=B,+1, 5 y=75.
Iasi Toro 4roGbl NpOMW3BECTH STH ONEPAUHH HA MalUWHe, PACTOMOKUM
B mATH siuefKax naMaTH MallMHbl (CKaxeM, B syedKax € HOMEpaMu
n—+ 1= n—+5) ucxorube Aauuble. [Toayuum

Ne sueidiku 3aniicaHHOe 4uCAO N sryediku 3anicauHoe 4HCAO
n-1 x n-+4 5
n--2 2 n-t5 1
n-t+3 3

B zpyrux natv gyefikax 3anuLIeM KOMaHAB, OTBeYaiollHe TeM JeHCTBHAM,
Kotopble ykasaubl B pasencrsax (l). [Moayuum raxkyio nocterosarteb-
HOCTb KOMAHA:

N gueiiku Onepauns 1-# axpec 2-it axpec 3-# aapec gﬁi’;ﬁ'ﬁ”’
m-41 YMHOXHTD n4-1 n-2 n4-2 2x

m—+2 Canoxurp n--2 n+3 n+2 2x -3
m-+-3 ¥ MHOXHTH n-+1 n--4 n--1 S5x

m-1-4 Caoxurb n—-1 n-4-5 n--1 S5x-4-1

2x 43

5 Pasneauts 1 s Sl

m - asneqaur n4-2 n-- n4-2 B
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B rtor Momenr, Korjza TOT WIM HHOH NPOMEKYTOUHHK pe3yabTaT
nepecraeT ObITb HYXeH A4 LaJbHeHLIMX BBHIYMCIEHWA, Mbl MOXeM COOT-
BETCTBYIOULYIO 34NUCh «CTepeTh» M HCAOAL30BATb COAEPKABIIYIO ero
YeiKy AJA HOBOM 3anuCH. TaK Mbl NOCTYNWUIH, HANPUMEp, MpPH BHINOJ-
HEeHWM NepBOM KoMaHAbl, 3aNuCaB npOWSBEAeHMe UMCEN, XPAaHUBLUNMXCH
B auedkax n—+1 u n+2, cHoBa B (n-} 2)-10 Aueiky. Dro Nossojge?
panvoHajbHee MCMOJb30BaTh 00DbeM NAMATH MAlUMHBI, He 3arpyxas ee
HEHYKHBIMH IJS JaJbHEALIEro BAHHBIMH.

CoctaBieHHYI0 HAMHM TNpOrpaMMy HYXKHO €nie JONOJHUTb BHAYAJe
KOMaHio# BBOAA, MO KOTOpOH HAYaJbHEIE AaHHBIE M KOAH MAPOTpamMM
BBOAATCA B NaMaTh MAalIMHB, M KOManAOd MepeBoja HMCXOLHBIX RAHHBIX
U3 NeCATHUHOM CHCTEMBl B ABOMYHYIO, MOCKOJBKY BCEe OMEpaluM B MalIMHE
BBLIMOJHAIOTCA B JABOHYHOM cuCTEME, a MCXOAHble AaHHBIE 3anMUCbiBAIOTCA
M BBOAATCA B MawWHy OOHYHO B jecaruynoft cucreme. JIanee, nocne
KOMaHAbl «PasjeluThb®», 3aNuCcaHHod B (m-}- 8)-H sueiike, HeoOX0oAUMO
noMecTuTh ene Tpu Komauzbl. [lo nepsoi M3 HMX DPE3YAbTaT BHYHUCICHHA
NnepeBojUTCS M3 ZBOMUHOM CHCTEMBl B AeCATMHHYIO, O BTOPOH MedaTaercs
OTBET, H, HAKOHEU, NoCAejHA KOMaHla — 370 TNpeKpaniende paborsl
MAIMHb — OCTAHOB.

[Mocreanut war B HaNMCAHWM NPOrPAMMbl — 3TO 3aMeHa OYKBEHHBIX
000o3HaueHHi aApecOB KOHKPETHBIMH 4YMCAAMM. IDTH HOMepa RuULIyTCH
YeTHIPpeX3HAYHBIMI YMCIAMM B BOCbMEpPHYHON cucreme, Hauunas ¢ 0000
M 1. A. OObluHO nepBble duelikH NaMATH MCNOAL3YIOTCH Kak pabouue
ek a4 CTaHBAPTHBIX oOnepauMit (BBOA, NEpeBOX HHCJAA M3 ORHOH
cucreMsl B Apyryio u 1. A.). Hanpumep, B mammune «Crpena» ans stoft
neau orsejensl nepsuie 11 gueex (or 0001 20 0013 B BOCHMEpHMUHBHIX
o0o3nauenusx) *). Hauas sanonuenne sueex namard c¢ 0014, sanumem
OKOHYaTeNbHO HAWIY MPOrpaMMy B TAKOM BHie:

N siyefikn Onepauns Mg 9UCIO 1-it agpec | 2-11 agpec | 3-it agpec

0014 Beox (B siuetixu 0015—0032) 0015 0015
0015 [MepeBon u3 pgecaTnunoH cucTeMbl 0026 0004 0026
B aBouuHyo (sueliku 0026—0032)

0016 YMuoxenne 0026 0027 0027
0017 Crnoxenne 0027 0030 0027
0020 YMHOXeHue 0026 0031 0026
0021 Cnoxenue 0026 0032 0026
0022 Jlenenne 0027 0026 0027
0023 [lepeon u3 ppowuHo#t cHCremul | 0027 0027
B HECATHUHY IO
0024 [Teuats 0027

*) Mpu stom suelika ¢ uomepom 0000 comepxur wucao «O».
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[1podoarncenue

N auelin Onepaudsa Hlu YHCAO 1-i agpec { 2-1 anpec | 3+t aapec

0025 OctaroB
0026
0027
0030
0031
0032
0033

— 1N =

3, Huxauyeckue mnpounecchl. fCHO, KOHEUYHO, YTO B CIXyyasx, No-
NOGHHX TOJMbKO 4TO PAaCCMOTPEHHOMY SJeMeHTapHOMY NpHUMepy, HUKAKOTo
NpaKTHUeCKOro cMbicia npuMmenende YIIBM ne umeer. Mbi paccmorpenu
9T0T NpUMep Jullb 2/A8 TOrO, 4TOObl 10Ka3aTh, KaK B CaMOM NpOCTeilieM
ciyyae NpUBLIYHbIE HaM (OPMYJbl HEPEBOZATCA Ha HA3BIK, <IOHATHBIA»
MawiHe. [IpuMeneHue BBLIYUCAWTEbHBIX MallMH C NPOrDaMMHBIM ynpasie-
HWeM OKa3sbiBaercs S(E@EKTUBHEIM JUIb B TeX CJAyuasdX, KoOrza uucjo
onepauii, BHNOJHAEMBIX MallMHOM, BeJUMKO HO CPaBHEHUIO C UYHCIOM
KOMaHR, KOTOpbie Mbi JOJKHB (aKTHYECKH BBeCTH B HaMaTh MalUMHbBL.
Bo MHOrWx 3ajauax TaKoe MHOMOKPaTHOE HCIOJb30BaHWE OJLHHX M TeX e
KoMaHj, Jocruraercsi Ojarojaps TOMY, 40 COOTBEeTCTBYIOnias BbIYMCAH-
Te/lbHass CXeMa COCTOMT M3 MHOTOKPaTHBIX FMOBTOPEHUR OTJelbHbIX Cepui
onepauuit. 1M AOBTOpAONIMECH CEepUH Ha3blBAIOTC {uKkAail, a COOT-
BeTCTBYIOIHE BBIUMCAUTE/AbHblE CXeMbl HA3BIBAWOTCH HuKAuyeckumu. Pac-
CMOTPUM HEKROTOpble MPOCTEflINe APUMEpPbl LUKINYECKUX FpPOTPaMM.

1) Buqucaenue wsadpamuozo ropus. [lpeinonoxuM, 4HT0 Mbl
JOMKHBI BBIYUCAUTD C 32JaHHOW TOYHOCTHIO KBaApaTHHIM KOpeHb U3 HEKOTO-
poro MNOJOKUTEJIBHOTO uucHa @. JJas pewenuss 9TOH 3aj3aud MOXKHO
BOCHOIb30BaThCA  CaenyomuM dakroM (cM. Bbin. 1, ra. 3). Kaxoso Obi
HY OBLIO HOJOXKHTEIbHOE UMCIO @, NMOCAEN0BaTeIbHOCTb,

1 a 1 a
Xy=a} xl=—2—(x0+70—); x2=‘2’("‘71+x—1)3
a
v Xp1=3 (xn x_”) 2

CXOIUTCH M ee Apeses paBeH Va . Bouucasg noca1en0B8ateabHO Xy, Xgy « . «
U T. X, Mbl MOXEM NPOMOJIKUTL ApPOUECC A0 TeX Hop, noka He Oyler
JOCTUFHYTa HeKOTOpas 3aldaHHas TOYHOCTb, HanpuMmep A0 TeX nop, noka
pasHOCTb MEXIY X, W NPeAbiAyIHM 3HaYeHWEM X,_; He CTaHeT MeHblle
3a]aHHOM BEJTUYUHH. __

CaenoBsateabHO, A8 BHIUMCTeHUS Va Ha MaulMHe Mbl 10JDKHBE BBECTH
B TpU AUCHKM HNaMATH UUCI0 @ = X, HNPUHATOE HAMM 3a HYJeBOe
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npubiMxende, 4YUCJAO g, onpejensioliee TOYHOCTb, U HUCIO % Hanee
BHUMCAeHWe V @ OCyuieCTBiAsieTcs NO Clelylomleft mporpamme:
ﬂq‘yfﬁl(n Haapauue omepauun | 1-# aapec| 2-it aapec| 3-if agpec PeayavraT onepauuu
0014 | Brog 0016 0015 Brox maccuBa
0015 | IMepeson 10—>2 0030 | 0003 | 0030 | Ilepesoy MCXOHBIX AAH-
HBX B JXBOHYHYI CH-
cremy
0016 | Caoxenue nopas- | 0031 0027 | 3acenka x, U3 queliku
pamioe «0031» (rne x, ocraer-
cqa) B «0027»
0017 | Jenenue 0030 | 0027 | 0031 | —
n
0020 | Croxenve 0031 | 0027 | 0031 x,,+xi
n
0021 | Yuuoxenue 0031 | 0033 | 0031 x,,+1_§(x,,+xi)
0022 | Bstunranue 0031 | 0027 | 0027 | xnyi— i, "
0023 | Iep. ynpasaenus | 0032 0027 0016 | Iposepka TOrO, OCTH-
<] THyTa JAH  3ajaHHas
TOYHOCTh  (CpaBHeHHe
Xp_j—Xp W &), WU
OKOHYaHHe 1IMKJAA, eCan
TOYHOCTb AOCTHIHYTA
0024 | Ilepeson 2 — 10 0031 0031 | Ilepesox pesyabTaTa B
AeCATHUHYIO CHCTeMY
0025 | Meuats 0031 [Mewats pesyabraTa
0026 | Ocranos
0027 Pabouas fuefixa
0030 | a
0031 Xo
0032 61
0033 5
0034

2y Cocmasaenue mabauy @yHxyui. Ipyrod THAMYHBIA npuMep
HHMKJIHYECKOro Hnponecca cuera — 370 BblYUCJAEHWE 3HAYEHUH DasAUYHBIX
GYHKuM#A — n0Ka3aTebHOM, TPHUrOHOMETPHUECKOH, Jdorapudmuueckoil apu
pasAuYHbIX 3HAYEHHAX aprymeura, T.
TapHBHX QYHKuUH.
PaccmorpuM, nanpumep, ¢ynxumo sin x. ITo dopmyne Tenmopa

. x3 n x?ﬂ+l
smx:x—ﬁ—% S +(—1) m+Rn+l.

e. cocraBienude Tabaui 3jeMeH-.

3
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HpyUYeM OCTaTOUHHH dixen KR,,; HE NMPEBOCXOIMUT
L2n+s
@n4-3)! "
OGoauauns k-R uten cymMbi, crosmie#t B (3) Cnpasa, yeped 4, U NOJOKUB
Sp,=u;+uy—+ ... iy NOAYUHM, HTO

ukH:—x?%:—, rie @, =2k 2k 1), (4)
"
Spe1=Sp T Hrs1 (k=12 ... s=x (%)
Haxoseu, JerKko nApoBeputh, 9T0
Apy1=0a,+8k—46; a;=6 k=1, 2,...). (6)

Wrak, Mbi npuUXOXMM K Clelyionie CXeMe BHUWCIEHWH: 32 nepBoe Npu-
Ganmenve 2as sin x npunmMmaerca s, = x. Haxee, nocie Toro kak noxy-
yeHo k-e npubmmkene S, (R=1, 2, ...), nx9 uaxoxieuus CAeryio-
mero npubJMKEHHA S, Haxoldarca Ccnepsa kosdduuuenr a,,.; (no
dopmyne (6)), sarem Beduuuna u,,; (M0 ¢opmyne (4)) u, HaKoHew,
Speq (Mo opmyae (5)). Ecau ke BeauuuHa g, ; OKa3biBaeTcsl MeHblue,
yeM 3alaHHOe &, TO S, NPUHUMACTCA 32 3HaveHue sin x, OHO oTnedarbi-
BaeTCAd W MalUWHZ MEPeXOANT K BLUUC/IEHHIO Sinm X npH HOBOM 3HaYeHUH X.
3107 XOZ BHUHCAEHHA MOXHO OCYWECTBUTb HpPH NMOMOIM CaerywomeH
NpOrpaMMu:

ﬂqﬁxu Ornepanus 1 anpec| 2-71 axpec| 3-it axpec Pe3yabTaT onepauuy
0014 | Bsox 0043 0015 Bpox MmaccHBa
0015 | Tepeson 10— 2 0044 | 0010 | 0044 | 3anuch MCXOXHBIX BAHHELX
K JABOHYHOH cHMCTeMe
0016 | Cnowense nopas- | 0050 0062 | [Mepenoc x B CTaHmapT-
panHoe Hylo Auelky Ang up
0017 | Caoxenue nopas- | 0062 0063 | Mepenoc u, B cTauyaprt-
pAxHOE HYI0 fAuelky aad S
0020 | Y muoxenue 0062 § 0062 | 0064 x?
0021 | Bpiuuranue 0064 0064 — x2
0022 | Ymuoxeuue 0045 | 0060 | 0065 8(k—1)
0023 | Cnoxenune 0065 | 0046 0065 8(k—1)+6
0024 | Cnowenne 0057 0065 0057 ay,
0025 { CnoxeHue 0060 | 0044 0060 k
0026 | Menenue 0062 | 0057 | 0065 -
®
0027 | Y muoxeHlle 0065 0064 0062 --x? —25— = Up .y
0030 | Crnoxenue 0063 0062 0063 Spar=Sp4up,y
0031 | Mepexava ynpa- | 0047 0062 0022 | Koneny spluuca. sin v;
irenta 11
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MMpodoascenue

xqtbﬁxu Onepauns 1-ir anpec| 2-% aapec| 3-it axpec PesyabTar omepalun

0032 | Caowenne nopas- | 0063 0050 | Ilepenoc sinx; — x;
paxHoe

0033 | Cnoxente nopas- 0060 | ITepenoc 0— &
panHoe

0034 | Cnoxcenne nopas- 0057 | Ilepenoc 0> a,
pAaHoe

0035 | Cnoxenne anpe- | 0016 0056 0016 | Wamenenne 1-ro agpeca
COB koMaunn 0016

0036 | Cnoxenne anpe- | 0032 | 0055 | 0032 | Msmenenwe 3-ro agpeca
coB koMaunu 0032

0037 | Cnoxentie 0061 0044 0061 i>i41

0040 | Mepenaua ympa- | 0061 0054 0016 Koneu radyauposaHHs
BJAEHHS

0041 | TMepesox 210 0050 0003 0050

0042 | IMevats 0050 0003

0043 | Ocranos

0044 1

0045 8

0046 6

0047 §

0050 Xy

0051 X,

0052 X3

0053 Xy

0054 4

0055 | 1 I aap.

0056 { 1 I anp.

0057 0 (ap)

0060 0 (k)

0061 | Pa6. agerika paa {

0062 | Crang.  aueltka
N up

0063 | Cranz.  Auelika
naa S

0064 | Craun. ayelika
g — x?

0065

AHajoru4HbLe NPOrpaMMbl MOXKHO COCTaBHTh U BHIYMC/EHHT ApYTHX
aMemeHTapHHX ¢Qyrkuui (cos x, e*, Imx u 1. n.).

4. Baox-cxemHoe nporpamMmuposasnne. Mognporpammel, [lpu cocra-
BJIEHMH NPOTpaMM Aas Gojee UM Menee CIONKHBIX 3a21ad y100:0 pasbusath
TaKye NporpaMMbl Ha OTAeJbHHE 4YaCTW, TaK Ha3biBaeMble OJOKH, OTBe-
yalouMe oTAeabHBIM UYaCTHHIM 3amauaM. D10 obxeryaer COCTaBACHUE NMPO-
TpaMMbi; KpoMe TOro, ORHM MW Te Xe OJoKH MOrYT BXOJMTb B KayeCTBe
COCTaBHHX 4YacTeil (CTaHJAapPTHBHIX ApPOrpaMM) B NPOTPaMMbl Pas/UYHLIX
3anau. PaccMorpuM rtaxo#t siemenrapHbiil npumep. Tpebyercsl BHIUHCIUTHL
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npUOJMKeHHOe 3HaueHMe WHTETpana
b
J= f f(x)dx ™
a

€ MOMONIbIO MeTOJa NpAMOYroabuukoB (CM. BhM. 1, ra. 12). Beiuucie-
HUAl 31eCb eCTeCTBEHHO pa3buth Ha ABe YacTu (ABa 6.JoKa):

1) BbiyMcaenne BXOAAMMX B (OPMYTY NPAMOYTOJIbHHKOB 3HaUeHHH
¢yHkMu f (x) B TOUKAX X

2) BBIYUCJIEHHE CYMMBI
n

s=2=2V r(x). ®)

n
I=1

npeicrasagiomielt coboit npubmukenHoe 3xavenue uurerpansa (7). Ilpo-
rpaMMa a4 BeuucaeHust f(x;) 3asucur or BuAa ¢yuxuuu f (x). Ha-
NpPOTUB, NPOTpaMMa AJd BHYMCASHH cyMMbl (8) He cBA3aHa € BHIGOpOM
GyHKIUH [ (X).

TounocTb nosyuamouierocs TakuM oOpasoM pesyabrara (1. e. a6co-
moTHas BeauuuHa pasHoctd J—8) 3aBHCHT, OYeBUAHO, OT IBYX ¢akTo-
pOB: TOYHOCTH CaMOi OPMY b APAMOYTOJLHHKOB *) H TOUHOCTH, C KOTO-
poit Haxoiarca 3HauyeHusl GyHKuuu f B TOUKAX X,.

5. Kognl xomaup. Onepanus Haj Komadgamu. Builue npu cocrasne-
HWM NpOTpaMM Mbi NO.Ib30BAJHCh CJAOBECHBIMH O0GO3HaUYGHUSIMM OMepauuii,
HalpuMep «CJHOXKUTbY, «yMHOKUTL® M T. X. Ho amm sBoZa xomauz
B MallMHY 9TH CJoBecHsie 0003Ha4YeHHs HeOOXOAHMO 3aMeHUTb 4YHUC/eH-
HbIMHM, 32MMCRHHBIMH MO JABOMYHOHM CHCTEMe, T. €. KOJaMM 9THX KOMaHA.
[TosroMy Te suefikM naMaTH MallWHB, B KOTOpbie 8BEAEHbl KOMaHRH,
3aN0JHAOTCA TaK Ke, KaK U NpH BBOAE HUCJOBBIX JaHHHX, HEKOTOPOH
NOCAeR0BaTeAbHOCTbIO HyJe# M eaunuu. M3 oOmero uucia uMelonuxcs
B KaWJON fiYelike pA3pALOB HECKOABKO Pa3pAloB OTBOZATCA NAd 3aMuCH
KOJ2 KOMaHAb, a OCTaJbHble — AJS 3anMcH aapecos. HanpuMep, B MawuHe
«Crpena» 8 kaxao# duetike uMeerca 43 paapana. M3 nux no 12 paspaios
OTBOLWTCH Ha 3aNMHCb K&XAOTO U3 aipecos, a 11eCTb — Ha KOA KOMaHAH
(oavn paspsd  OTBOAMTCA AJA KOHTPOJMbHOrO 3Haka). TakuM 0o6pasoM,
KOMaHla «CJOXKWTb YHCJa, HaxojsdmMecs 5 siuedikax 7 u 12, u peayiaprar
3anucatb B ddeiiky 13» B xoge Mamuuan «Crpena» 3anumercs Tak:

A’mm,m/\/o/m/i IHGH
olojoioie|oo(0i0|1{1{110]0)0|00{0j0 0 (1 1]aloj0l0t0l0]0{0lo(a|r(1{01|0]0}0}0(0)0{0)1
R — -

\'d N \a Y
&d adoee 2-d agpec J-g adpec Kod oneoagea

*) O6 oueHKe TOYHOCTH Pa3AHuHKX (OPMya A TPUONHKEHHOTO BHIYUCHAE-
HUfA WHTerpanoB cM. pum. 1, ra. 2, § 2.

38 B. M. Bysag, C. B. ®omHn
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(«0000001» no kozy «Crpesnb» o3Hauaer caoxenue). To obcrosrenbcrso,
4TO KOMaHjbi, BBeleHHble B MallMHY, N0 BUAY HUYEM He OTJIHYAI0TCA
0T YHCJIOBHX JaHHBIX, H€ BH3biBaeT Kakux-m6o neynobcrs. Hanpotus,
970 JAaeT BO3MOXKHOCTb oOOpaniatbCd € KOMaHRaMu, Kak C OOBIYHBIMH
4MCJAMH, HanpuMep «CKJaibBas» HUX¥), a 970 B CBOIO oyepelb MO3BO-
JafeT CUJAbHO YAPOCTHTb NporpamMupoBanue. PaccmorpuM s uamocrpa-
UMM CKa3aHHOTO CJaeRylomHui npocroid npumep. Ilpeanonoxud, uro uam
HYXKHO COCTaBUTb NPOTPaMMYy AJi CYMMMDOBAaHHWS ThicauM uucet. Moxwo,
KOHEeUHO, BBECTH WX B NaMaTb MallWHb, Hanpumep B saueiixu ¢ (n—- 1)-#t
no (n—4 1000)-10, a aarem coCraBuTh NpOrpaMMy CielywouiuMm o0pa3oM:
1-9 xomanpa:

‘C.’lO)KI/ITb I n-+1 l n+2 { n+t 2

2-91 KoMauuaa:

'C-’lO)KI/ITb‘ n-2 i n43 l n-3

999-9 xoMmaunna:

CIOXHTH l n - 999 n -+ 1000 n -+ 1000

MoxHo, OBHako, pewdTs 3Ty 3alauy 0o/ee IKOHOMHO CleRYIOHIMM
o0pa3oM. 3anvueM CHOBa Te YHC/Z, KOTOPHE HYXHO CJOHHUTh, B fyefkax
namaty or (n—+1)-#t 20 (n— 1000)-¢. ITocae storo B duefiky, ckamem,
¢ HoMepoM n—- 1001 3anuwem:

l 0001 l 0001 j 0001

[Tycrs Temepb B sueiike ¢ HOMepoM m -1 3anucana KoMauia:

CROMNUTH n-1 l n+-2 ’ nt+2 l,

halonias CroxeHHMe ABYX mnepsHX uncen. [lasee, B sdedky € HoMepoM
m—~2 sanuuieM Takylo KoMaudy:

M0aAPECcHo cnommbl m--1 |n+1001 m-+1 I

B aueiiky c noMepoM m ——3 noMeCTHM KOMaHAY mepexoia K fueiike
¢ HomepoM m—1, koropas Ttenepp Yxe OYyAeT COIepKaTbh KOMawLy:

CAOXKUTH ' n-2 n-+3 l n4-3 s

*) CnexyeT HMeTb B BHLY, YTO NpH ONePanufx Hax KOMaHnIaMu NPHMEHRAIOTCH
ClenHanbHbie Oflepaluy CHAOXEHHA: CIOXEHUE KOJOB oOfepauu#, moalpecHoe H
MOPAa3pANHOE COXEHHE,
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no KOTOpOH K cyMMe JABYX NepBnX unces Oyler npubaBieHo Tpethe
U pesyibrar OyleT 3&MUCaH B AYeHiKy C HOMEPOM A - 3. fcuo, uro
UMKJ M3 TaKMX TpexX KoMaul OOeCneuut CroMeHHe BCEX uucel, 3anucan-
HHXx B quelixax n—1, ..., n41000. Ocraerca eme oGecneunts
fleyaTh OTBETa W OCTAHOB MAlUMHBI MO OKOHYAHWUW PaboThl.

Taxkum 006pa3oM, NpUMEHEHHE Onepauuu CJAOKEHUA KOMaHI NO3BOJUIO
HaM 3aMeHUTb IJMHHYIO leNnb OMHOTHAHHX KOManid HeGOJbLIMM YUCIOM
onepauui.

6. O6 apTomaTH3auuu Hporpammuposasus. HecMorps Ha Hamuue
TAKUX TPHEMOB, KaK HCNOJb3OBAHME CTAHAAPTHHX TMOANPOTpaMM, H
Apyrue yCOBEpLIEHCTBOBaHUA, OOJeryaloniue W YHpomaionMe nporpam-
MHpOBaHHe, COCTaBJeHHe TpOrpaMMbl 4acTo ObIBaeT BeChbMa TPYAOEMKHMM
npoueccoM, TpeylonuM BO MHOTO pa3 0ogjblle BpeMend, YeM CaM Cuer
Ha YLIBM. B nepsyio ouepeldb 370 OTHOCUTCA K 6OAbLINM COBPEMEHHbBIM
OpictponeficTByonidM MamuHaM. [lostomy ce#uac Bce O6oabmiee 3Ha-
YgHHE NPUOGPETAIOT pA3IUUHBLIE METOABl GBMOMAMUIAUUL NPOIPAM-
MUpOBAHUA.

He wumea BO3MOMXHOCTH OCTaHaBAMBATBCA 34eCh HA ONMMCAHHU ITHX
MeTONOB  CKOJbKO-HUGYAb TNOAPOOHO, YKaMeM JHIIb HX OCHOBHYIO
wieilo. OHa COCTOMT B TOM, 4rOOB Nepelath (YHKUMM TNepesoia
CAOBECHOTO OMMCaHM TeX MWIM MHbIX BHYMCJEHWH B NOC/IeNOBa-
TeJbLHOCTh KOMAaHJ, 3aNUCaHHHX B KOAE MAWIMHBI, CaMOH BBIYMCIUTENBHON
MamuHe. Muaue rosops, MaTeMaTHK mulIeT XOA peLIeHUs TOH WM UHOH
3a1aud B BUAE CJIOBECHOTO ONHMCAHHA, MNOJAb3YACh HEKOTOpHIM 3apaHee
¢uKCcupoBaHHbIM HA0OpOM MOHATHH W TepMUHOB. Jlajee Takoe CJIOBeCHOe
onucanue pgoiurca B YIIBM (npu 370M, KOHEUHO, kawmias Oyksa TeKcra
H306paxaercsl ONpeleieHHOH KoMOWHauued HyjneH M eAMHUL, TaK Ke Kak
970 Kenaercs, Hanpumep, B Texerpaduu); NCclHe STOrO CaMa BHIYMCIH-
TeJbHafd Mall¥Ha C FOMOUIBI0 HEKOTOpOH YHUBEpCaAbHOH NpOrpaMMbi-
TpaHCAATOpa MEePeBOAUT 3T0 CJIOBECHOE OMUCAHME B MPOTpaMMY, 3amucaH-
Hy©0 B kole RaumHoH Mawmuu. Jlag toro uyro6bl Tako#l nepexold oOT CJo-
BECHOTO ONUCAHHA K MpPOrpaMMe Mor ObiTb aBTOMaTH3WpPOBaH, HeOOXOAUMO,
y100bl 370 OnMcaHue ObLIO COCTABJAEHO C COOJIOJEHHEM ONpeReJeHHBX
dopMaIbHBIX NpaBUJ M C YeTKO OrpaHddeHHbiM 3anacom cjaos. Cyuje-
CTBYET HEeCKOJbKO TaKWX CTAHAAPTU30BAHHBIX (POPMaibHBIX «SA3HKOBY»,
WCTO/Ab3YeMblX  AJI  aBTOMAaTHYeCKOro mnporpaMmuposanud. HauGosee
pacnpocTpaHeHHEe U3 HUX-—3To ajroputmuueckuii gswik AJITOJ u
a3bik  @OPTPAH *). Kawmaun#i 1ako#i 436K MOXerT ObThb HCHOJb30BAH
He32BUCUMO OT TOMO, HAa KakOH MamuHe B RajibHefweM Oyler mpo-
BoauteCd cuer. Hanporus, nporpaMma-tpancastop, npeoGpasyioniad
CJIOBeCHYIO 3aMMCh B MAaLIMHHBIE KOMaHIbl, 3aBUCHT OT BHGOpa fA3bka H

*) AJITOJI — coxkpamerue arrauiickux caoB calgoritmic language» (aaro-
putMudecknft A3mik), a POPTPAH — xoMGunayua caoros caos ¢formula tran-
slating» (mepeBoA Ha fA3uk GopMya).

38%*
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OT TUMA MaWMHel (HO HE 3aBHCUT OT TOH KOHKpeTHOH 3alauM, KoTopas
JOJKHA OBbITh COCUUTAHA).

Beelgenue rakux QopManbHHX A3HKOB. M NPOTPaMM-TPAHCIATOPOB
NO3BOJISET 3HAUHTEIbHO COKPATHTh TPYAOEMKYI0 M KPOMOTIMBYIO pabory
no MpOrpaMMUPOBaHUIO.

§ 4. Hexotopnle BomnpocH oprasuzanuud paGotrol #Ha YIIBM

1. ¥Ycaosus, ounpepensnomue spdextupHocTs npumesenus YIBM.
Kax yxe rosopunoce Bbilie, Aas peuwenuss Ha YIIBM rto#t wam wHo#t
3ajaud Jo/nkHa ObiTh COCTaBjeHa OTBeyaloniad 9TOH 3alave NMporpamma,
T. €. YKasaHa B COOTBEeTCTBYIOHIEM KOZAE NOC/EZOBaTeJbHOCTH TeX 3Jie-
MEHTapHbIX onepauuit, Kk Kortopo#fl cpoaurcd 3anaya. Ecam Osl uncao
OTAEJbHHX KOMaHi B IpOrpaMMe ObLIO TaKUM e, KaK W UUCHO TeX
onepauuit, KOTOphHe HeOOXOAMMH AJ4 pelueHus AaHHOHM 3alaud, TO Mpu-
mererne YIIBM Obino Gbl AMIEHO BCAKOTO CMbICJAa, TaK KaK MPH 3TOM
cOCTaBJAeHME NPOrpaMMbt 3aHuMMano Obl He MEHblLIE BpeMeHM, YeM BHINOJ-
HeHWe BCeX pacuetroB Bpyuuyilo. OIHaKO NpH pelIeHUd BCAKOH 3alaun
OTHe/bHBE LUKJAB ONepauuii npHXOAMTCS NOBTOPSATH HECKOJbKO, a MHOTJA
¥ OYeHb MHOTO pa3 (Mbl BHMAGNM 3TO YK€ HA TaKUX NPOCTHIX MpUMepax,
KaK NporpaMma H3BJeuYeHMsl KBaApaTHOTO KOpHA; B enie GoJbluell CreneHu
370 OTHOCHTCH K Oo/ee cioxubiM 3afauam). [TosroMy uuci0 KoMawp
B MAporpaMMe (pa3yMHO COCTaBjeHHOH) BO MHOrO pa3 MeHblue YUC.a
onepalluf, BHNOAHAEMBIX N0 3T0H nporpaMMe Mawuno#. OcobeHHo
sddexrusHo npuMenenve YIIBM B tex 3azauax, rie npuxoiuTci MHOTO-
KPaTHO HOBTOPATb BBIYHC/IEHHS C PAa3jMUHBIMU JaHHBIMH, HO MO OJHOMH
u 1ot xe cxeme. C JApyro# CTOpOHBl, CYHIECTBYIOT M TaKue 3azauu,
B KOTOpBIX npuMenenne YIIBM oxasbiBaercd Hes(deKTHBHBIM U3-32 TOrO,
4TO OHU NpU  CpPaBHHTENbHO HeboublioM ©OObeMe cuera Tpe6yioT
ana pewenus uxX Ha YIIBM cocrasaenuss aamMHHOH M rpoMo3jxo#i mpo-
TpaMMbl.

YMeHHMe npaBUIbHO pelluTh BOAPOC O LeJXecoo0pa3HOCTH NpUMeHe-
uig YIIBM ana to#fi wiam MHOH KOHKpeTHOH 3alaud — NepBoOe YCaOBHUe
paLHMOHAXBHOTO MCIOJNb30BAHHA BBIYUCAUTEIbHON TeXHVKU.

2. OcuHorHble 9TanB pemeddss 3agaud ¢ npumeHesnem YIIBM.
Peuenue To#i Man HHO# NpukaadHOH 3anaud ¢ nomonibio YLIBM caaraerca
M3 CJEAYIOIMX OCHOBHBIX 3TamnoB.

1) Mamenamuueckasn opuysuposka 3adaxu. Bcesaxas 3anaua,
npeiHasHaueHHas AJs YUC/AeHHOTrO ee pewenns Ha YIIBM, nomwnua Geith
Npexie BCEro ueTko cGOPMYyJIHpOBAaHA NMEHHO Kak MareMaTuyeckas
3anava. Muaue rosops, Ta Quauueckas, TeXHHYeckas MJIM Kakasi-iHGO
Apyras npo0jeMa, KOTopas MOAJENKUT pELeHHIo, HKOoJ/KHa OblTh Mpen-
cTaBaeHa KaK 3ajada O pelleHud KakuX-gu00 ypaBHEHUM, BbIYHCICHUH
unrerpanos M 1. n. Cregyer uMeTb B BHAY, 4TO 3T0T 3Tan paboTl,
tTpebyonmit  0o0buHO coBMeCTHOH paGoTel (PM3HKOB WM HHIKEHEPOB,



