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BBEJAEHUE

AnroputMusanus — 3T0 pa3zaen UHGOPMATUKH, U3ydYaroIlui
METOZBI U NPUEMBI IIOCTPOCHUHN AJITOPUTMA, a TAK)KE MX CBOWCTBA.
Omna sBnsieTCS OCHOBHBIM, 0a30BbIM KOMIIOHEHTOM KOMIIBIOTEPHOM
IPAMOTHOCTH B COBPEMEHHOM KOMIBIOTEpHOM wmupe. Jlus
JOCTUKCHMS TIOJIOKUTENBHBIX PE3yJIbTaTOB BAaXXHYIO pPOJIb UIPAET
yMeHue pa3palbaThlBaTh ONTHUMAJbHBIA  alTOPUTM  pEIICHUs
IIOCTaBJIEHHOW 3aJa4u, 4TOo TpeOyeT OT HCHOJHUTENS HAIUYUs
OIIPEZICIICHHBIX HaBBIKOB AJTOPUTMM3ALMM U CUCTEMHOIO aHaln3a,
a TaKKe 3HAHUS MATEMaTUKH, (U3UKHU, XHUMHUHU, SKOHOMHUKHU U
JOPYTUX JACLUIUIMH.

OCHOBY [JEATEIBHOCTH CIELUAIUCTA MPAKTHYECKH JIHOOO0N
o0JIaCTH COCTaBJII€T YMEHME CTaBUTh 3a/aud, pa3padaTbIBaTh
AITOPUTMBI, II0JIy4aTh PEIIECHUs, IPOU3BOJUTH aHAIN3 IIOJYYEHHBIX
JaHHBIX M Jenath BbIBOAbL. [losTromy B cBoell Oynymieit
npoeCCHOHATBHON  JESTETbHOCTH CTYAEHTBHl JOJDKHBI  yMETh
IpaMOTHO MpPHUMEHATh MepcoHalbHbld KommbioTep (IIK) mms
peLIeHUs HayYHBIX U IPOM3BOJICTBEHHBIX 3a/1a4.

KypcoBas  paGora  mpeamosaraer  caMOCTOSATENbHYIO
pa3paboOTKy ajlropurMa pEUIeHHs [OCTAaBICHHOW 3azaduu (B
COOTBETCTBUH C BHIOpAaHHBIM BAPHMAHTOM 33J]aHMS) U €ro ONHCaHUEe
B BHUJAE OJIOK-CXEMBbI, a TaKXe ICEBIOKOJa WJIM IpOorpaMMbl Ha
OJIHOM U3 SI3BIKOB ITPOrpaMMUPOBAHUS.

JlaHHBIE METOIMYECKHE YKAa3aHUs 110 HAIMCAHUIO KypCOBOM
paloThl colepKaT TEOPETHUECKUE CBEIEHUS, BKJIOYas OCHOBHBIE
CTPYKTYPBl QJITOPUTMOB M THIIOBBIE NPHUEMBI AJITOPUTMH3ALINH,
3aJjaHue, TpeboBaHMs K paboTe, a TAaKXKe CPOKHU €€ BHITOTHEHUS.



1. IIEJIA U 3BAJTAYH KYPCOBOM PABOTBHI

Ienbto KypcoBOil paboOThl sBiISETCS pa3paboTKa aaropuTMa
pemieHust 3a7a4u (B COOTBETCTBMM C BBIODAaHHBIM BapUAHTOM),
ONMCaHME €ro ¢ IOMOIIbI0 OJIOK-CXEMBbl, a TaKkKe C
HCIIOJIb30BAaHUEM IICEBJOKO/AA WIM B BUJIE IPOIPAMMBI HA OJHOM U3
S3BIKOB IIPOrPAMMHPOBAHUS.

[Ipy BBIMONHEHHH KypcOBOM pPaOOTBI CTYIEHTHI JIOJIKHBI
U3Y4YUTHh OCHOBHBIE 3TaIlbl CO3/1aHUS KOMIIBIOTEPHOW ITPOrPaMMBI,
MIOHATUE U CBOMCTBA aJlrOPUTMa, CIIOCOOBI ONUCAHMS AJITOPUTMOB,
OCHOBHBIE QJITOPUTMHYECKHE KOHCTPYKLHH, THUIIOBBIE IPUEMBI
JITOPUTMU3ALUH.

[IpakTnueckast yacTb KypcoBOM pabOThl OpUEHTHpPOBaHA Ha
pa3paboTKy ajaropuTMa pelleHus 3aJadd, ero OIUCAaHHE B BUJE
ONOK-CXeMbl ¥  TICEBJOKOAA WM TMPOrpaMMbl Ha  SI3BIKE
IIPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSI.



2. TPEBOBAHUSI K COJEP)KAHUIO U OBBEMY
KYPCOBOM PABOTBI

OcHoBHble TpeOoBaHuss K KypcoBoi pabore (KP)
yctaHoBiieHbl ctangaprom npennpustus CTII BI'TY 62-2007. KP
COCTOWT W3 pacyeTHO-TosscHuTeNpbHOU 3amucku (PI13) o0béMom ot
30 mo 50 cTpaHMI] MEYAaTHOTO TEKCTa C WIUIKOCTPATUBHBIM
rpadMUecKuM MaTepHUaIoM, pa3MEIEHHBIM 110 pa3esaM paboThl.

[TosicuuTenpHas 3aMUCKa COAEPKUT CIIEAYIONINE Pa3/Iebl:

a) TUTYJIbHBIN JIUCT;

0) 3aj1aHue Ha KYpCOBYIO paloTy;

B) JIUCT «3aMey4aHus PYKOBOIUTEIS»;

I) COJAEp)KaHME BKIIIOYAET BBEICHHE, HAaUMEHOBAHME BCEX
pasnenoB,  MOAPA3JeNoB, IMYHKTOB  (ecnmd  OHHM  UMEIOT
HauMEHOBAHUE), 3aKI0YEHHE, CIIUCOK JINTEPaTypbl, HAUMEHOBAHUE
NPWIOKEHUH € yKa3aHHEM HOMEpPOB CTpPaHUIl, C KOTOPBIX
HAYMHAIOTCS 9T JIEMEHTHI MTOSICHUTEIBHOM 3aICKH;

1) BBEJICHUE;

€) OINMCaHue 3aJaHus;

’K)  TEOpPeTHYECKyl0  yacTb  (HOApOoOHOE  OmHMCcaHue
MIOCTABJIEHHOW 3a/lauM, CHOocOoObl €€ peUIeHUs, TEeOPEeTHYECKHE
BOIMPOCHI AITOPUTMU3ALINN);

3) MPaKTHYECKYIO 4acTh (MccnenoBaTeNnbCKyO)
COJIEPIKAIIYIO:

- OJIOK-CXEeMy alropuTMma,

- ONHCAaHHWE QIrOpUTMa Ha TMCEeBAOKOJEe (JIMCTHHI
IIPOrPaMMBl);

- TECTOBBIE IIPUMEPHI;

- npu pa3paboTKe MNpOorpaMM — OINMCAaHHUE MPOrPAMMBI
(cTpykTypa, uHTEpdEiic).

1) 3aKJII0YCHHUE;

K) CIIMCOK JIUTEpaTyphl;

1) MPUIIOKEHUS (TP HEOOXOAMMOCTH).

Taxoke k KP npuaraercst TUcK ¢ 37€KTPOHHBIM BapHAHTOM
KypCOBOi1 pabOTHI.



2.1. T'paduk BbINOJTHEHUST KYPCOBOii padoThl

Tabnuna 1
I'padik BHIOJIHEHUSI KYPCOBOI pabOTHI
CpOK BBITIOTHEHUS Coneprxanuie pabOThI
1 — 2-s Henmenu cemecTpa Br16op 3amanus KypcoBoii paOOTEHI.
O3HakoMJIEHME C  MOCTaHOBKOM
3a71auu
3 — 8-1 Heenu cemecTpa OcMmbICnieHHe 3aJaHusl, H3y4eHHE

MOJIX0Ma K €ro  BBINOJIHCHUIO,
HAITUCAaHUE TEOPETUUYCCKOW YacTh
paboTHI.

9 — 12-1 Henenu cemecTpa Pa3paboTka anropurma pemieHHs
3a]adyd U €ro OIHCaHue B BUJC
OJIOK-CXEMBbI M C WCIIOJIb30BaHUEM
MICEeBAOKOAA (nnm sI3bIKA
IPOTPaMMHUPOBAHUS )

13 — 16-1 Henenu cemectpa |OmnucaHue NPUMEPOB  PELICHUS

MMOCTaBJICHHOMI 3a/1a4m.
Odopmrnenue MOSICHUTEIBbHOM
3aIIHCKH.

17 — 18-1 nenenu cemectpa |Coaya TIOSCHUTEIHHOM — 3aIMCKH.
3amura KypcoBoil paboThl

2.2. ITocaenoBaTeabHOCTh BHINMOJTHEHUS

[TocnenoBaTenbHOCTh  BBIMOJHEHUS, PEKOMEHIAIMU IO
BBITIOJTHEHUIO Pa3/IeJIoB pabOTHI:

1. TTonyuuTs BapHaHT 3a7jaHusl HAa KypCOBYIO padoTy.

2. VI3yuuTh MOCTaHOBKY 3aJaud M MpPEJCTaBJICHHBIM B HEl
MeToJl (aNropuT™M  BBIUMCIEHMS, uUrpy u ap.). Omnwucarb
MOCTaBJICHHYI0 3ajnady (Merox mM@panuy, BbIYUCIUTEIbHBIN
QJITOPUTM, UTPY U JIP., B 3aBUCUMOCTH OT BapHaHTa 3aJaHus).



3. TlpuBectm oOmyro QopMymupoBky 3agaun (B
COJIEpKATENIbHBIX ~TEPMUHAX C ONPEAEICHUEM BXOIHBIX MU
BBIXOJIHBIX JIAHHBIX).

4. TlpuBecTn MaTeMaTUYECKyl0 (HOPMYIUPOBKY 3adauu
(ompemenuTh  MaTeMaTHYECKUE  BEIWYUHBI, KOTOpbIE  OymyT
OIMCHIBATh 3ajJjauy, a TAKK€ MAaTEMaTHUECKUE CBA3U MEX]Y HUMH,
T.€. COCTaBUTh MaTeMaTU4eCcKasi MOJIEIIb)

5. BeiOpatb MeTon pemeHus (Mcxols Kak U3 CyObeKTUBHBIX
IPUYMH (3HAHUE TeX WM MHBIX MAaTEeMAaTHYECKHUX METOJOB), TaK U
OOBEKTUBHBIX (MMEIOIIMECS PECypChbl), U3 OOJBIIOTO0 KOJIWYECTBA

MaTeMaTHYeCKUX  METOAOB  BBIOMpaeTcs  TOT,  KOTOPBIi
1e7ecoo0pa3sHo  KCIOJIb30BaTh /IS PEIICHUS  [TOCTABJICHHOM
3aj1a4n).

6. CocTaBuUTh aIrOPUTM pELIEHUS 3aJaud M JaTh €ro
OITMCaHUE B BUJIE OJIOK-CXEMBI.

7. OnucaTh adrOpuUTM PELICHHS 33Ja4d B BHJIE IICEBIOKO/AA
(WM COCTaBUTh WM OTJIQAWTh  HpOrpaMMy  Ha  SI3bIKE
IPOrPaMMHPOBAHHS BBICOKOTO YPOBHS).

8. IIpuBecTr mopoOHOE OMUCAaHUE KOHTPOJIBHBIX TPUMEPOB
pEeLICHNUs 3a/1auy C HCIIOIb30BAHIEM Pa3pabOTaHHOTO aJIrOPUTMA.

9. B cnyuyae pa3pa®oTKM mporpammbl — IPHUBECTU €€
CTPYKTYpy, ONHUCaHHe uHTepdeiica U  TECTOBBIM MpHUMeEp
BBITTOJTHEHUSI.

10. OdopmuTB OTUET TTO KYpCOBOH padoTe.

2.3. Kputepun oueHKH KypcoBoii padoThl

OreHka 3a KypcoByro paboTy CKJIaJbIBAaeTCs W3 OICHKHU 3a
MIPEIOCTABIICHHBIA OTYET, ITOJTHOTY BBITIOJTHECHHON pa0OTHI, 3alIUTy
(OoTBETHI Ha BOMPOCHI MO T€ME MPOEKTa) M COCTaBIAET OT 2 JI0 5
(«HEYTOBIETBOPUTENBHO»,  «YIOBIETBOPUTEIBHO»,  «XOPOIIIO»,
COTITUIHOY).



3. TEOPETUYECKHUE CBEJAEHUS
3.1. IlousiTHe ajiropuTMAa

[TonsTe anropuT™Ma OTHOCHTCA K YHCIYy OCHOBHBIX
MOHATUM  COBPEMEHHOW  BBIYMCIMTEIBHOW  MATEMATUKU U
HH(pOpPMATHKH.

Aneopumm — ONMCAaHHAas HAa HEKOTOPOM S3bIKE TOYHAs
KOHEYHAsl CHCTeMa [paBWJ, ONpENENsIoNas CoAepXKaHhe U
MOPAOK JEUCTBUM HAJA HEKOTOPBIMH OOBEKTaMH, CTpPOroe
BBIIIOJTHEHUE KOTOPBIX AT PEIlIEHUE OCTaBICHHON 3aJauH.

Pa3zpaboraTe anroput™M pemieHus O3HayaeT pa3OUTh 3amady
Ha I0CJIE0BaTENbHO BBINOJIHSAEMBbIE dTanbl. MOXHO cKa3aTh, YTO
QJIITOPUTM OIKCHIBAET MPOIECC MpeoOpa3oBaHUs UCXOJHBIX JAHHBIX
B pPE3YyJIbTaThl, T. K. JUIsl pEIIEHUs JIH000M 3a71au HE00X0JUMO:

1) BBeCTH HCXOHBIC TaHHBIC;

2) mpeoOpa3oBaTh MCXOJAHBIC JAHHBIE B PE3YJIbTAThI
(BBIXOHBIC TAHHBIC);

3) BBIBECTH pE3yJIbTaTHhI.

Ha orame pa3pa®oTku  anroputMa  peKOMEHIYeTCs
MIPUIEP)KUBATHCS CIEAYIOUINX MTPABHII €r0 COCTaBICHMUS:

1. Anroputm 10JKeH ObITh MAKCUMAIIBHO MPOCT U TIOHATEH.

2. ATITOPUTM JIOJIKEH COCTOATH U3 MEIKUX IIaroB.

3. CnoxxHas 3amadya JOJKHA pa30MBaThCS HAa JOCTATOYHO
MIPOCTHIE, JIETKO BOCIIPUHUMAEMbIE 4acTH (OJI0KH).

4. Jloruka airopuTMa JI0JKHA ONMUPAThCAd HA MUHHUMAIbHOE
YHCJIO IOCTATOYHO MPOCTHIX 0A30BBIX YIPABISIOMIMX CTPYKTYP.

B wurore mpomecc pa3pabOTKM anropurMa JOJDKEH ObITh
HalpaBJIeH Ha MOJIyueHUE YETKOW CTPYKTYpPhl alrOpUTMUYECKUX
KOHCTPYKLIHUH.

3.2. CnocoObI onucaHuA AJITOPUTMOB

Ha  moboii  cragum  CymiecTBOBaHMS  alITOPUTMBbI
MPEJCTaBISIOT C IOMOIIBIO KOHKPETHBIX  HM300pa3uUTENbHBIX
CPEACTB, COCTaB W TpaBWiIa YMNOTPeOJEHUS KOTOPBIX OOpazyroT
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KOHKpETHBIE CcrmocoObl wiu  ¢opMbl 3amucu. K HacTosmmemy
BPEMEHH CJIOXKWIHCH TSATh HanOoJiee ymoTpeOUTENBHBIX CITOCOOOB
3aInCH:

CJIOBECHOE ONHCaHUE;

(OpMYITBHO-CIIOBECHOE OIMCAHHE;

TICEBJIOKO/T;

rpadudeckuii crocod (00K-cxema);

nporpamMmma (Crioco® OMUCaHUsT C TOMOIIBI0  SI3BIKOB
IPOrpaMMHUPOBAHUS ).

Cnoeecnoe onucanue

CnoBecHoe  omucaHWe  NIPEACTAaBIAET  AITOPUTM — —
MHCTPYKLUUIO O  BBIIOJHEHUM JICUCTBUH B  OIPENCICHHON
IIOCJICZIOBATEIBHOCTH €  TIOMOIUBIO  CJIOB M IIPEIJIOKEHHUM
€CTECTBEHHOro s3bika. dopma uU3N0XKEHHS NpPOU3BOJIbHA U
yCTaHaBJIMBAETCS Pa3pabOTUMKOM.

OToT  Ccnocod  omMcaHUs ~ HE ~ MMEET  IIMPOKOro
pacrpocTpaHeHMs, T.K. CTporo He Qopmanuzyem, IOIMyCKaeT
HEOJIHO3HAYHOCTh  TOJKOBAaHUS IPU  OINUCAaHUU  HEKOTOPBIX
JEMCTBUM, CTPala€T MHOTOCIIOBHOCTBIO.

[Ipumep 1

ANTOpUTM HaXOXKJEHHsT HAuOOJIbLIEro OOIIEro JeTUTeNs
(HO/I) nByx HaTypaibHBIX YHCEI:

1) 3aJaTh /1Ba YUCIIA;

2) €CJIM YHUCJIa paBHbI, TO B3ATh JIO0OE€ M3 HUX B
KauecTBE OTBETA M OCTAHOBUTHCS, B IPOTUBHOM Ciydae
MIPOJOJIKUTH BBIIIOJHEHUE aJITOPUTMA;

3) OTIpeNIeIUTh OOJIbLIee U3 YHCET;

4) 3aMEHUTH OOJIbIIee U3 YHCET Pa3HOCTHIO OOJIBLIETO
¥ MEHBIIETO U3 YHCET;

5) MOBTOPUTH AJITOPUTM C 1. 2.

DopmynvHo-cn08ecHblil CROCOO

DopMyTHHO-CIIOBECHBIN  CIMOCOO  3amuCch  JIeWCTBHM
COZEPKUT (hopManbHbIE CHUMBOJBI U BbIpaXeHUs ((OpMynbl) B
COYETaHUM CO CIIOBECHBIMH TIOSICHEHHSMH, T.€. QITOPHTM
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3allUCBIBAETCSI B BHJE TeKcTa ¢ (OpMyJIaMH IO IyHKTaM,
OTIPEICNIAIONINM  ITOCTIEIOBATEIBHOCTh JCHCTBUI. ITOT Cmocod
ONMCaHMs HAIIA[EeH, JIAKOHWYEH, HO HEe SBJSIETCA CTPOro
(bopmanbHBIM.

[Ipumep 2

ANTOpPUTM BBIYMCIICHUS CIIECAYIOLIErO BBIPAKEHUS: y = 2a -
(x +6).

1) BBECTH 3HAYECHUS @ U X,

2) HalTH cymmy (x + 6);

3) HaiiT npousBeneHue (2*a);

4) BBIYKCIIUTD ) Kak pasHocTh Y = 2a — (x + 6);

5) BBIBECTH y KaK PE3YJIbTAT BHIUMCIICHUS BBIPAKECHUS.
Ilcesooxoo

[IceBnokon mpexacTaBiasieT CcOOOH OMHCAaHHE CTPYKTYPHI
ITOPUTMA Ha €CTECTBEHHOM, YaCTHYHO-(OPMATM30BAaHHOM SI3BIKE,
MO3BOJISIIONIEE BBISIBUTH OCHOBHBIC ATalbl PEIICHUS 33Ja4d Tepe]
TOYHOM €T0 3aIKChI0 Ha A3BIKE POTPAMMHUPOBAHHSL.

B rmceBmokone MCIONB3YIOTCS HEKOTOPbIE (OpMaibHbIC
KOHCTPYKIIMM ¥ OOIICNPUHATAs MaTeMaTH4yecKass CHMBOJIMKA.
JlaHHBIA C€MOCOO TECHO CBSI3aH CO CTPYKTYPHBIM TOAXOJIOM K
nporpaMMHupoBaHuio. [IceBIOKOA  3aHMMaeT TMPOMEKYTOUHOE
MOJIOKEHUE  MEXKJY  €CTeCTBEHHBIM  S3BIKOM U SI3bIKOM
porpaMMHpOBaHusl. Ero mpuMeHSIOT MpeuMyIIEeCTBEHHO IS TOTO,
4T00bI NOpOOHEe O0BACHUTH PabOTy MPOTrPaMMBI, YTO ObJeryaer
MIPOBEPKY MPABUIBHOCTH TIPOTPAMMBI.

[Ipumep 3

ANTOPUTM CIOXKEHUS JIBYX YHCEIL.
IlceBnoxkon:

1) Beox aByx uncen au b,

2) Berancnenue cymmsl S = a + b.
3) Brisog S.

4) Kowerr.



[Ipumep 4
AJITOPUTM 3aMOJHEHUs] 3a4€THON BEAOMOCTH Tpynmbl u3 20
cTyaenToB ( | - HOMEp CTYAEHTA).
IlceBroKo0a HAYAIO IUKJIA
aas i ot 1 1o 20 ¢ miarom 1 moBTOPATH:
1.1. BBecTH (pammiuio CTyZeHTa
1.2. mocTaBUTh OLICHKY.
KOHell UK (KI)
BBIBOJI BEZIOMOCTH

I'pagpuueckasn 3anuce

I'padmyeckass 3amuch, win OJ0K-cXeMa, - OIHCaHUE
CTPYKTYphl alropuT™Ma C MOMOIIbIO T€OMETPUYECKUX (GUryp ¢
JUHUSMHU  CBSI3SMH, T[IOKA3bIBAIOIIMMU TOPSIOK  BBIMIOJHEHUS
OTJENbHBIX MHCTPYKIMI. OnucaHue alropuTMOB C ITOMOLIBIO CXEM
- OJIMH U3 HauOoJiee HATSIHBIX U KOMIAKTHBIX CIOCOOOB. DTOT
CIOCO0 MMEET Psi/l MPEUMYIIECTB MEPEe] OCTATBHBIMHU:

- HaIAHOE OTOOpakeHHe 0a30BBIX KOHCTPYKIIHIA
aIrOpUTMa;

- KOHIEHTpAllMsl BHUMAaHUS Ha CTPYKTYpPE alrOpUTMa;

- UCIOJb30BaHNWE  NpUHIUNA  OJOYHOCTH  NpHU
KOJUIEKTUBHOM PELLIEHUH CII0KHOM 3a/1auy;

- npeoOpa3oBaHUE AITOPUTMA METOAOM YKPYIHEHUS
(cBeneHus K eqMHOMY OJIOKY) WJIM JIeTamu3auu (pa3oueHus Ha psij
0JIOKOB);

- ObICTpasi MpoBepKa pa3pabOTAHHOTO AJITOPUTMA.

B Gnok-cxeme kaxaomy Ty JIeHCTBUH (BBOAY MCXOJHBIX
JAHHBIX, BBIUMCIICHUIO 3HAYEHWH BBIPAXKCHUM, MPOBEPKE YCIOBHIA,
YIPaBJICHUIO TTIOBTOPEHUEM JIEUCTBUIM, OKOHUYAHUIO O0OpabOTKH | T.
I.) COOTBETCTBYET reoMeTpuyeckas Qurypa, Ha3piBaeMas OJIOKOM.
brouHble  CHUMBOJIBI  COEIUHAIOTCA  JIMHUAMHU  IIEPEXOJ0B
(cTpenkamu),  ONPEAEHAIOLIMMU  OYEPEOHOCTH  BBINOJIHEHUSA
JNENUCTBUMN.

VYcnoBHbIe rpadguueckue U300paXkeHus!, UCIOIb3yeMble MTPU
MIOCTPOCHHUH CXEM, Ha3bIBatoTCs cuMBojaMu. CucreMa CUMBOJIOB U
npaBuiia MOCTPOCHUS QJIITOPUTMOB orpezieNeHbl



COOTBETCTBYIOIIMMHU CTaHJApTaMu: OJIOK-CXeMa BBICTPAMBAETCS B
OJTHOM HarpaBlIeHUH: JHOO CBEpXy BHH3, JHOO ClieBa HAINpaBo, B
MOPSAJIKE BBIIOJIHEHUS ICUCTBUM.

JI1s HarISIAHOCTH OTepaliy Pa3HOro BUa H300pakatoTcs B
CXeMe pa3IMYHBIMU FCOMETPUIECKUMU Gurypamu (Tadi. 2).

Ta0mnuua 2
CpenctBa rpau4eckoro n300paXeHus AIrOPUTMOB
Brimonusemeie
HaumenoBanue CumBoI o
EHCTBUSA
TepmunaTOp O0o03HayaeT HAYaJIoO U

(ycK-0CTaHOBKA)

KOHCII aJIr'OpUTMa

0
JlanHbIe BBon Hu BBIBOJ
(BBOJ-BHIBOJ) E AHHBIX
IIpouecc BrruncnurenbHble
IEUCTBUA
Pemenue Hannuue ycnoBus B
Q AIropuT™MeE
I'pannna nukna Hannuue 1nukima B
@ JITOPUTME
IIpenonpeneneHHblit Hannuwne
fipotiece MIOAITPOTPAMMBI
Coenunurens Pa3peiB  anroputma
O (coemuHUTETHHBIE
0JI0KN)
KommenTapuii Buecenne
T KOMMEHTApPUEB
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TepMunarop (NMycK-OCTAaHOBKA). DJIEMEHT OTOOpa)kaeT
BXOJI U3 BHENIHEHW Cpelbl WM BBIXOJ W3 Hee (Hambosiee dactoe
MPUMEHCHHE - HAYaJl0 W KOHEIl anroputMa). BHyTtpu Quryps
3aMMChIBAETCS] COOTBETCTBYIOLIEE IEHCTBUE — HAYall0/KOHEII.

Jannble (BBOI-BBIBOA). IIpecoOpa3zoBaHue mJaHHBIX B
dbopmy, mpuroaHyro st 00pabOTKHM (BBOA) WIJIM OTOOpaKCHHS
pe3ynbTaToB 00paboTKu (BBIBOMA). JlaHHBIN CHMBOJ HE OIMpeaeiseT
TUIIa HOCUTEJIS TaHHBIX.

IIpouecc. BeinonHeHne OQHON MM HECKOJIBKUX OIlepalui,
00paboTKa AaHHBIX JHOOOr0 BUJA (M3MEHEHHE 3HAYCHHUS JaHHBIX,
(GbopMBI  TIPENCTABICHHS, pacloyiokeHus). Buytpu  ¢uryps
3aMMCHIBAIOT HEMOCPEICTBEHHO caMu omnepauud. B 3tom Oroke
3HaK «=)» O3HA4YaeT HE MAaTeMaTUYeCKOe PaBEHCTBO, a OIEPAIHIO
MIpUCBaNBaHUSI.

Pemenne. OtobOpaxkaer  pemeHne wWid  (QYHKIHIO
MEePEKIIIOYATEIFHOTO TUIA C OJHUM BXOJIOM M JBYMs WM OoJiee
QIbTEPHATUBHBIMU BBIXOJaMHU, M3 KOTOPBIX TOJBKO OIMH MOXET
OBITh BBIOPAH MOCJE BBIUMCICHUS YCIOBH, ONPENEICHHBIX BHYTPU
9TOro 3JeMeHTa. BXoJ1 B 3jieMeHT 0003HaYaeTCs JUHUEH, BXOIAIICH
OOBIUHO B BEPXHIOIO BEpIIMHY dyieMeHTa. Ecnu BbIXOMOB /1Ba Win
TpH, TO OOBIYHO KaXKABIA BBIXOJ 0003HAYaeTCs JUHUEH,
BBIXOJIAIIEH U3 OCTaBIIMXCS BepIIWH (OOKOBBIX M HIDKHEW). Ecnu
BBIXOJIOB OOJIBIIIE TPEX, TO UX CIEAYET MOKa3bIBATh OJIHOM JIMHUEH,
BBIXOJISIIEN U3 BEPIIMHBI (Yallle HUKHEH ) AJIeMeHTa, KOTopast 3aTeM
pasBeTBisieTcsi. COOTBETCTBYIONINE PE3YIHTATHl BHIYUCICHUH MOTYT
3aMUCHIBATHCS PSIAOM C JTUHUSMHU, OTOOPAKAIOIITUMU ITH ITYTH.

I'panuna upmkiaa. YcioBus 1UKIAa W [PUPALICHUS
3alMUCBHIBAIOTCA BHYTPH CHMBOJIA IIUKJIA - B 3aBUCHUMOCTU OT THUIIA
opranu3anuu 1ukiaa. st u300pakeHus: UTEPAIMOHHOTO ITUKJIA Ha
OIOK-CXeM€ BMECTO JAaHHOTO CHMBOJA HCHOJB3YIOT CHUMBOI
pelieHus, ykasbiBas B HEM YCIIOBHUE, a OJHY W3 JIMHUHI BbIXOJa
3aMBIKAIOT BBIIIE B OJIOK-cxeMe (TIepe]T OTIepalisIiMu ITUKIIA).

IIpenonpenenennblii  npouecc. CHMBOI  0TOOpaXkaeT
BBITIOJIHEHUE MPOLIECCa, COCTOSIIETO U3 OJHOM WM HECKOJIbKHX
oreparii, KOTOpbIi ONpeAeseH B JPYroM MecTe Iporpammsl (B
moAmnporpaMme, MoOJayJsie). BHyTpum cuMBONa  3alUCHIBaeTCA
Ha3BaHUE Ipollecca U MepeaaBaeMble B HETO JaHHBIE.
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Coenunurenb. Hcmonsdyercs st oOpbIBa JIMHUH U
MIPOJIOJKEHHUSI €€ B APYroM MecTe (IpuMep: pas3iesieHue 010K~
CXEMBbI, HE TTOMEIIAIOIIEHCS Ha JINCTE).

COOTBETCTBYIOLINE COEIUHUTEIIBHBIE CUMBOJIBI JOJKHBI
HMMETh O7HO (IIPU TOM YHUKAJIbHOE) 0003HaUEHHE.

KommenTapuii. [Io3BoisieT BKIIOYaTh B CXEMBI JITOPUTMOB
MOSICHEHUSI K (PYHKIIMOHAIBHBIM OJoKaM. YacToe MCHoib30BaHUE
KOMMEHTapueB  HeXenaTelbHO, T. K. 93TO  YCIIOXKHSET
(3arpoMoXk/1aeT) cXeMy, JeJIaeT ee MeHee HarJIsAHOM.

CocraBneHue OJIOK-CXEMBbl aJrOpUTMa SIBJISAETCS BaXKHBIM U
HEOOXOIMMBIM 3TaloM pelleHus 3aaadu. Ho, T.K. B TakoM Buie
QJIITOPUTM HE MOKET OBITh BBITIOJIHEH HemocpeacTBeHHO DBM, stot
JTal SBJSIETCS MPOMEKYTOUHBIM, 3HAYUTENbHO OOJerdaromum
IIPOLIECC COCTABJIEHMSI IPOTPAMMBI.

[Ipumep 4

Anroput™ cioxeHus 1ByX uucel (puc. 1).

/ BriBox S /

Puc. 1. AJIFOpI/ITM CJIOKCHU ABYX YUCCIIT

IIporpamma

[IporpaMmmMa — »3TO aJropuT™, 3alUCaHHBIA B BUIE
MIOCJIEZ0BATENBHOCTH  KOMaHJ, NOHATHBIX OBM (MammMHHBIX
koManp). [Ipu 3amucu anroputMoB B BHjae mporpamm s OBM
UCIOJB3YIOTCS ~ SI3BIKM ~ NPOTPaMMHPOBAaHUS  —  CHCTEMBI
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KOJMPOBaHUs MpEANUCaHui U MpaBuia UX HCMONb3oBaHMs. Takue
SI3BIKM  SIBIISTIOTCS. ~ MCKYCCTBEHHBIMH  SI3BIKAMH  CO  CTPOTO
OIpeieIeHHbIMUA CHHTAaKCUCOM U MyHKTyaruei. OHU He JOMyCKaloT
CBOOOJHOTO TOJKOBAaHUS [UJISI CBOMX KOHCTPYKIHH, Kak 3TO
XapaKTepHO [UIsl €CTeCTBEHHOro s3bika. CyiiecTByeT Ooublioe
KOJIMYECTBO SI3BIKOB IMPOrPAMMHUPOBAHHUS, MPEAHAZHAYCHHBIX IS
pelIeHrs MPUKIAIHBIX 3a/ad.

Jlist 3ammcu anrOpUTMOB B BHJE MPOrpaMM XapakTepHa
BbICOKasl creneHb popmanuzanuu. [lepen cocraBneHuemM nporpamMmm
yame  BCEro  HCIOJIB3YIOTCS  CIOBECHO-(DOPMYNIbHBIM WM
rpaduyecKuii criocoOsbl.

[Ipumep 5

Anroput™ CcioKeHHs IBYX uncen. [Iporpamma, 3anucanHas
Ha si3p1Ke Qbasic:

Rem BrruncieHne cyMMBbI IBYX YHCEIT

Input «Beeaute umcio ay; a

Input «Beemute urcio b»; b

Print «Cymma at+b=»; a+b

End

3.3. OcHOBHBIE AJTOPUTMHYECKHE KOHCTPYKIIMH
(BUABI AJITOPUTMOB)

ANTOPUTMBI  MOXKHO  TPEICTABIATh KaK  HEKOTOPbHIE
CTPYKTYpPBI, COCTOSAIINE U3 OTAEIbHBIX 0a30BBIX (T.€. OCHOBHBIX)
JJIEMEHTOB. JTH  JJEMEHTapHble IIard OObEOUHSIOTCS B
QITOPUTMUIECCKIEC KOHCTPYKIIHH.

B 3aBucuMocTH OT OCOOEHHOCTEH CBOETO MOCTPOCHHS
QITOPUTMBI MOYKHO Pa3JIeIUTh HA CIICIYIOIINE TPYIIITHL:

1) nuHeliHbIe (TOC/Ie0BATEIBHbIC),

2) pa3BeTBIISIOIINECS,

3) LUKINYeCKHE;

4) peKypCUBHBbIE.

Jluneiinpim Ha3bIBaeTCS AITOPUTM, B KOTOPOM BCE STaIlbl
pelleHrs 3aJadd  BBIMOJNHSAIOTCS POBHO OJMH pa3 M CTPOTrO
MOCIIeI0BATENBHO.
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[Ipumep 6

CoCTaBUTh AITOPUTM BBIYUCIICHUS TUIOMIANA U TIEPUMETpa
TPEYrOJbHUKA, €CIIM U3BECTHBI JUTMHBI TPEX €ro CTOPOH (pHcC. 2).

Bxomubie nanHbie: @, b, ¢ (JIMHBI CTOPOH TPEYTOJILHUKA),

Breixomueie gannbie: S, P (mmomame uW mepuMmerp
TPEYTOJIbHUKA).

IIceBnokon;
1. Beox uncen a, b, ¢

2. Beruucnenue nomynepumerpa
__atb+c

2
3. Beruncnenue nepumerpa

P=a+b+c
4. BeruucieHue miomnagu
S=\r(r—-a)(r—b)(r—rc)
5. BeBog S, P
6. Konen

[ r=(a+b+r]1’2|

I

[ P=a+hb+c¢c |

.

‘ S=.J|‘ (r —a)(r —b)(xr —¢) ‘

,’—l———f

S, P

( Komerx )

Puc. 2. Anroput™ BBIUUCIIEHHS MIJIOIIAAN U IEPUMETPA
TpeyrojabHUKa
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PasBerBiasiomencs (BeTBsIIICHICS ) Ha3bIBAETCS
KOHCTPYKILIMSI, KOTOpas OOecleunBaeT BHIOOp MEXIy JABYMs
aJIbTepHATUBAMHU B 3aBUCMOCTH OT 3HAYEHUS BXO/HBIX JIaHHBIX.

Crpykrypa BETBJIEHUE cymecTtByeT B ZByX OCHOBHBIX
BapHaHTax: IIOJHOE U HEMOJIHOE

IfonxHoe BeTBIECHHE
[Ipenmosnaraer BEIIOTHEHUE ICHCTBUMN 11 00EUX BETOK B
aNropuTMe:
Ecnu [ycnosue], mo [oeticmsue 1], unaue [Oeiicmeue 2]
bnok-cxema IIcesookoo

Ecanu [yciosue]
Ta Her To [[leiicTBue 1]
genopxe nHaye [/leiictBue 2]
KOHeIl ecJIn

Heiictene 1 Hefictene 2

HenosHoe BeTBJeHHE
[Ipenmnonaraer BBIIOIHEHHUE NEUCTBUM TOJBKO HA OJTHOU
BETBH aJITOpUTMA (BTOpasi OTCYTCTBYET):
Ecau [ycnosue], To [aeiicTBue]
bnok-cxema Ilcesookoo

Ecsim [ycnoBue]
1o [eiicTBue]
KOHell ecJIH

Ha

YCICBHE

Hefictene
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ukauveckoii HA3pIBACTCS KOHCTPYKIUS, B KOTOPOIl HEKasl,
uaynias moApsl rpynna JeHcTBUM (11aroB), MOYKET BBIIOIHSTHCS
HECKOJIbKO pa3, B 3aBUCHUMOCTU OT BXOJHBIX JAHHBIX WU YCIOBHS
3agaud. COBOKYNHOCTh IOBTOPSIOIIMUXCS JEHCTBUM alropuTMa
Ha3bIBAIOT LUKJIOM, T.€. HUKJIHYECKHe AJrOPHUTMBbI BKJIIOYAIOT B
ceOst IIMKIIBI.

['pynna noBTOpSIOMIMXCS AEHCTBUM HAa Ka)KOM IIary HUKJa
HA3bIBAETCS TEJIOM LHMKJIA.

[{uknuyecKkuii anropuT™ BKIKOYAET B ceOsL:

1. IloaroToBKy LUKIa — AEHUCTBUS, CBSI3aHHbBIC C 33aJaHUEM
HCXOJHBIX JIaHHBIX, UCIIOJIb3YEMbIX B LIUKIIE;

2. Teno uukna — MOBTOpSIOIIUECS ACUCTBUS JUIsl BbIYUC-
JIEHUS] UCKOMBIX BEJIMYMH, a TAaK)Ke IOATrOTOBKAa 3HAYEHUH, HE00XO0-
JUMBIX JJIs1 IOBTOPHOT'O BBIITOJHEHUS ISMCTBUH B TeJle IUKIIA;

3. VYcnoBus  OpOAOIDKEHHWS ~— IMKJIA - JEWCTBUA,
OIpeieNIAoNe HeOOX0IMMOCTh JalbHEHIero BhINOJIHEHUS Tela
LUKJIA.

Cy1iecTByeT HECKOJIbKO BUAOB LIUKINYECKUX KOHCTPYKLUH,
C TOMOIIBIO KOTOPBIX MOXKHO OpPraHM30BaTh LUKIBL. WX MOXKHO
KJ1accu(uIUpoBaTh cieayoummM oopasoM (puc. 3):

Muxabt
1o cnocoby C Hen3BeCTHBIM C n3BecTHBIM
KOHmMpOs YHCJIOM MOBTOPEHUIt YHCJIOM MOBTOPEHUit
OKOHYAHUA YUKIA v

Apudmeruyeckuii HMKJI
(LUK ¢ MapaMeTpoM)
Ilo mecmy
PACNONONCEHUS C npenyciaoBuem C mocTycjJoBUEM
yciaosus

Puc. 3. Knaccuduxanus HUKINIECKUX KOHCTPYKIIHA

]_[I/IKJ'ILI, AJId KOTOPBIX YHCIIO HOBTOpCHI/II\/'I OIIPECACIIACTCA B
XOJI€ BBIIIOJTHCHHA IHKJIA, HA3BIBAOTCA UTCPAIIMOHHBIMU (I_II/IKJ'II)I C
HCHU3BCCTHBIM YHCJIIOM HOBTOpeHHfI). B »sToMm ciIy4ac OOHO
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MOBTOPEHHE I1IMKJa Ha3bIBaeTcsl wurepauued. [nsg  nmydmiero
MMOHMMAHUS MX OCHOBHBIX OTJIIMYUH APYr OT Apyra paccMOTpUM
KKl TUI OTAEIBHO.

Apupmernyeckuii HMKJ (HHKJ ¢ TapaMeTPOM)

[Ipenmonaraer, 4yTo YHUCIO WTEpalUid 3apaHee H3BECTHO.
[IpeanuceiBaeT BBINONHATH TEJNO I[HUKIA JJII BCEX 3HAYCHUU
HEKOTOpO TmepeMeHHOW (mapameTpa LHMKIA) B  3aJaHHOM
JuanasoHe.

Hwxn tuna na:

Jlns 6cex [mapaMeTp LUKIIA]| nosmopsams [1eUCTBUE |

[mapameTp HUKiIa] - CYETUUK KOJIMYECTBA IIOBTOPEHU;

[neiicTBue] — Tenmo muKIa (MOCIEIOBATENLHOCTh KOMAaH]I,
JEHUCTBUI).

KonnyecTBO  MOBTOpEeHU  OJHO3HAYHO  OIPEEINIAeTCs
MPaBWJIOM HM3MEHEHUS MapaMeTpa, KOTOPOE 3aJaeTcsi C IMOMOIIBIO
HAYaJIbHOTO M KOHEYHOTO 3HAUYEHUU TMapamMeTrpa M IIaroM ero
n3MeHenus. Ha mepBom 1miare nukia 3HadeHue napamerpa paBHo N,
Ha BTopoMm - N+h, mHa Tpersem - N+2h u 1.1. Ha nocrnennem imare
LMKJIa 3HAYeHHE TapaMmerpa He Oombiie M, HO Takoe, 4TO Jajb-
Heillee ero u3MeHeHne MPUBEET K 3HaUeHUI0 OonblieMy, yem M.

| - mapameTp nWKIa (ABISIETCS CYCTYUKOM KOJIMYECTBA
MIOBTOPEHUIN);

N - HayaJIbHOE 3HAYCHHE MMapaMeTpa IUKJIIa;

M - KOoHeYHOe 3HaUCHHE MapameTpa Iukia; h - mar, ¢
KOTOPBIM U3MEHSETCA MapamMeTp IHKJIA.

bnok-cxema Ilcesdoxoo

HA4YaJI0 HMKJIAa(HI)
IS
i or M 10 N ¢ mmmarom h

NMOBTOPATH:
TEJIO UKIa
(TmocmeoBaTeNbHOCTD
JIEUCTBUIA)

KOHell HMKJIa (KII)
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uka ¢ npexycioBuemM

[Ipeanonaraer, YTO YHCIO WTEpalMid 3apaHee HE
OINpEeNIeH0 M 3aBUCUT OT BXOJHBIX JaHHBIX 3a7aud. B manHOMN
LHUKJIMYECKOW CTPYKTYpe CHadalla MpOBEPsIETCS 3HAYEHUE YCIOBUS
nepe]l BBIMOJIHEHUEM OUEPEIHOTO I11ara IHKIIa.

Huxn tuna Ioka:

Tloka <ycnoBue> ebinoniuams [ACUCTBUE]

<yCJIOBHE> - HEKOTOPOE IIPOBEPSIEMOE JIOTHUECKOE YCIOBHUE;

[neiicTBue] - Teno muKiIa (MOCIEAOBATEIbHOCTh KOMAaH],
JEHCTBHM ).

VYcnoBue 3anuchiBaeTCsa B BUJIE JJOTUYECKOTO BBIPAXKECHUS, B
HEM OIpeAeNnseTcss HEOoOXOIUMOCTh NAIbHEWUIIETr0 BBHIMOTHEHUS
MTOBTOPSIIOLIUXCS TEUCTBUM.

OnepaTtop UMKIA €  OPEAYCIOBHUEM  BBIIOJIHIETCS
CIIeyIOIUM 00pa3oMm:

- CHayasa MpoBepsieTcs YCIOBUE MPOJIOJKEHUS IIUKIIA,

- €CJIM ATO YCJIIOBHE UCTUHHO, TO BBIMOJIHSAETCS TEJIO LUKIIA;

- 3aT€M CHOBA MPOBEPSETCS YCIOBHUE MPOIOJDKEHUS IIUKIA U

T.J.;

- €CIM YCJOBHE TMPOJOJDKEHUS UUKIA JIOKHO, TO
MIPOUCXOAUT BBIXOJ U3 IUKJIA.

Oco0eHHOCTHIO IUKIIA C TIPETYCIOBHEM SBIISETCS TO, YTO
€CJIM U3HAYAJIHHO YCIIOBUE JIOKHO, TO TEJIO IMKJIa HE BBIMOJTHUTCS
HU pa3y.

bnok-cxema IIcesookoo

N HAYAJI0 HMKJIA(HIT)
NMoKa
<yCJIOBHUE> UCTUHHO

BbINOJIHATD:
TEJO IUKJIA
(mocnenoBaTeNbHOCTD
JIEHCTBHIA)

KOHell UK (KI)

oa HeT

¥YC/I0BHE

— TeJI0 IHETTA
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uka ¢ mocrycjioBueM

Tak >xe, Kak U B IUKJIE C MPEAYCIOBUEM, YUCIIO UTEpalUl
3apaHee HE OMNpPENEJCHO M 3aBHCHUT OT BXOIHBIX JIaHHBIX 3aJlayH.
Ho, B ornuume OT Hero, 3Hau€HUE YCIOBUS IMPOBEPSIETCS IOCIE
BBITIOJTHEHUS OYEPEHOTO I1ara I1KJa.

ukn Tuna Jo:

Buvinoaname [nevictBue] do Tex mop moka <yciaoBHE™> JOKHO

<yCJIOBHE> - HEKOTOPOE IIPOBEPSEMOE JIOTHUECKOE YCIOBUE;

[metictBue] - Temo 1umKiIa (MOCIIENIOBATEILHOCTh KOMAHJI,
JIEHCTBUI)

VYcnoBue 3anmchiBaeTCs B BUJE JIOTHYECKOTO BBIPAKEHUS, B
HEM OIpeAeNnseTcss HEOoOXOIUMOCTh NAIbHEWUIIETr0 BBHIMOTHEHUS
MTOBTOPSIIOLIUXCS TEUCTBUM.

Omneparop HUKIA C MTOCTYCIIOBUEM BBIMIOJHACTCS CISAYIOUIIM
obpa3zom:

- CHayasa BBIMOIHIETCS TeI0 [UKIIA;

- 3aTEM IPOBEPSAETCS YCIOBUE MPOJOJDKEHHUS 1IUKIIA;

- €CJIM 9TO YCJIOBHE UCTHHHO, TO CHOBA BBIMOJIHAETCS TEJIO
LIUKJIa, 3aTE€M CHOBA MPOBEPSETCS YCIOBUE U T. 1.;

- €CJIM YCIIOBHUE MPOJOHKEHUS IIUKJIIA JOKHO, TO IPOUCXOJUT
BBIXO/I U3 IIUKJIA.

Oco0OEHHOCThIO LMKJA C IOCTYCIOBHUEM SIBISIETCSI TO, YTO
IIUKJT BBITIOJTHUTCS XOTs1 OBl OJTUH pa3 10 MPOBEPKU YCIOBUSI.

bnok-cxema Ilceeookoo

HAYaJ10 UMKJIA(HI)
TeJ10 IHKTA BBINIOJIHATH:
TEJIO LUK
(mocnenoBaTeNbHOCTD
X JeNCTBHIN)

A0 TeX TOp MOKa UCTUHHO

<ycloBHE>

KOHell UK (KI)

¥C/IOBHE
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Pexypcusnas ancopummuueckas KOHCIMPYKYus

PekypcuBHBIM Ha3bIBACTCS aJITOPUTM, KOTOPBIH B MpoIiiecce
BBIIIOJHEHUSI HAa KakOM-JIMOO Imare TpsAMO HWIH KOCBEHHO
oOparmaetcs cam k cebe. Kak mpaBuio, B OCHOBE TaKOTO ajJropuTMa
JIOKUT PEKYPCHUBHOE OIPECTICHHE Kakoro-To mnousaTus. [Ipumep
PEKYPCHBHOTI'O OIIPEICIICHHS - ONpe/iesieHue (pakropuana uncia N:

n1=1*2*3*4* *n
HJIn
n!l=1npun<1
{n! =n*(n-1)!, npun>1

T.e. peKypCHBHBIH OOBEKT YaCTHYHO OMpPECIACTCS uepe3
ceos.

[IperMyIIeCTBO  PEKypCHBHOTO  OMNpEAeieHUs 00beKTa
3aKJII0YaeTCsi B TOM, YTO TaKoe KOHEYHOE OIpeeicHHe
TEOPETHYECKH CIOCOOHO OMMCBHIBATh OECKOHEYHO OOJIBIIOE YHUCIIO
00BEKTOB.

B pexypcHMBHOM OMNpPENCICHUH JOHKHO MPUCYTCTBOBATH
OrpaHUYEHUE, 2epaHuyHoe YCloeue, TPH BBIXOJAEC Ha KOTOPOE
PEKYPCUBHBII BO3BpAT 3aKaHYMBaeTCs. B ciiydae ¢ BeraucieHuemM n!
IPAaHUYHBIM YCIIOBUEM SIBJISIETCS ycaoBue N < 1.

OTnuure pPeKypCHMBHOTO —QJITOPHUTMA OT  IHUKIUYECKOTO
3aKJII0YaeTCsi B TOM, 4YTO B OINPEICICHHONW TOYKE alropuT™Ma
pea3yeTcst TOT JKE CaMblid AJITOPUTM.

3.4. TunoBble NpHeMbl AITOPUTMH3ALNHU

[Ipu pemenun  OONBIIMHCTBA  3a7ad  HCIHOIB3YETCS
olpesieNIeHHbI HaOOp TUIOBBIX MpPUEMOB anroputMmuszanuu. Cpeau
HUX PacCMOTPUM Te, KOTOpble HauboJee YacTO MPUMEHSIOTCS TPH
peLIeHNH IIPaKTUYECKUX 3a1a4.

Komounupoesannwie ancopummot

Ha mpakTuke dacTo BCTpedaroTCs 3ajadd, alTOPHTM
pelIeHrs KOTOPBIX pacmaaeTcsl Ha 4acTH, (PparMeHThl U KaXKIIbIi
(dbparMeHT TpEeACTaBISIET COOOM aJIrOpPUTM OJHOTO U3 Tpex
OMMCAHHBIX THIMOB. AJTOPUTM, KOTOPBIA COAEPKHUT HECKOJIBKO
CTPYKTYpP OJTHOBPEMEHHO, Ha3bIBAETCSI KOMOMHUPOBAHHBIM.
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B Teopuun anroputMoB 0Ka3aHO, YTO JI0OOOH, CKOJIb YTOIHO
CIIOKHBIN AJITOPUTM MOIKET 6BITB COCTaBJICH M3 TPCX OCHOBHBIX
QITOPUTMUYECKUX CTPYKTYp: JIMHEWHOHN, BETBJICHUS U IUKJIA.
AHFOpI/ITMBI peIICHUS CJIIOKHBIX 3aJa4 MOT'YT BKJIFOYATh

Bnoowennvie yurxnot

YacTHBIM  ciay4aeM  KOMOMHHMPOBaHHBIX  AITOPUTMOB
SBIISIIOTCSL  QJITOPUTMBI, B KOTOPBIX HEOOXOAWMO HCIOIB30BaTh
HECKOJIBKO IIMKJIOB, M3MEHSIOIIUXCS OJHOBpeMeHHO. Hampumep,
BHYTPU OJIHOTO IIMKJIAa MOTYT HAaXOIUTHCA OAMH MM HECKOJIBKO
Apyrux HUKIOB. Takne KOMOWHAIMHM HA3BIBAIOTCS BJIOKEHHBIMH
HUKJIAMH.

OXBaThIBAIONIMI ~ IMKJI ~ HA3bIBACTCS  BHEIIHUM, a
BJIO)KEHHBIC B HETO IMKJIBI - BHYTPEHHHUMH (BJIOKEHHBIMHU), TIPU
3TOM 00JIaCTh JIEHCTBHS BHYTPEHHETO IHMKJIA JOJDKHA IOJHOCTBHIO
HAXOJUTHCS B OOJIACTM BHEIIHETO IMKJIA, T.C. LUKJIBI HE JOJDKHBI
HepPEeCceKaThCH.

[IpaBuna opraHu3aluy Kak BHEIIHETO, TaK M BHYTPEHHETO
[UKJIOB TAaKHE K€, KaK W MpaBWIa OPTaHU3aIMH IPOCTOTO IUKIIA.
[TapameTppl BHEIIHETO U BHYTPEHHETO JOJKHBI UMETh pa3HOEe UMs
U U3MEHATHCS HE OJHOBPEMEHHO, T.€. TNPH OJHOM 3HAYCHUU
napamMeTpa BHEIIHEro IMKJIa T[apaMeTp BHYTPEHHEro IHKJIa
NpPUHUMAET 10 OdYepenud BCe CBOM 3HadeHus. llepen muKIOM
HE00X0/AMMO 3a/1aBaTh HayaJlbHbI€ 3HAYEHHUs [TapaMeTPOB, a BHYTPH
— BBIYHCIIATH TEKYIIHE.

[Ipumep 7

CocCTaBUTh QJITOPUTM 3aIOJHEHHS TAOJIUIBl JAHHBIMHA O
3apmiiaTe KaKJAoro COTpyaHMKa 3a mnepBblii kBaptanm 2015 rona
(Tabm. 3).

Tabnuua 3
JlanHble 0 3apruiate
DUO coTpyaHuka SluBapp DeBpaiib Mapr
WBanos 1000 1200 1300
IlerpoB 1100 1000 1200
Cupopos 2000 2100 2200
Baceukun 3000 3100 3300
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OO0o03Ha4MM BBOJIMMBIEC JTaHHBIE KAaK 3JIEMEHTHI ByMEPHOTO
maccuBa {A (i;))}, tne 1 = 1, 2, 3, 4 (Homep ctpokm); j = 1, 2, 3
(HOMED cTOJIONA).

Tabnuna 4
O06o03HaueHNe Yepe3 MacCcuB
A(1;1)=1000 A(1;2)=1200 A(1;3)=1300
A(2;1)=1100 A(2;2)=1000 A(2;3)=1200
A(3;1)=2000 A(3;2)=2100 A(3;3)=2200
A(4;1)=3000 A(4;,2)=3100 A(4;3)=3300

3amavya CBOAUTCS K 3aIIOJHEHUIO IBYMEPHOT'O MAaCCHUBA.

Bxonnble nanusie: 1, j, A(is)).

Brixonnbie nannbie: A(i;)).

JIis  TOCTPOEHHUs alroOpuTMa pEHICHUS TaKuxX 3aaa4
WCIIOJIB3YETCS MK C IapamMeTpoM, T.K. YHCJIO IIaroB ITUKJIa
H3BECTHO.

Ilceeookoo

Hauyajio nukia
Jast i=1, 4, 1 TOBTOPUTH:
HauyaJjo nukJja
Has j=1,3, 1
MMOBTOPUT:
a) BBoa A(i;));
6) BeBoa A(i;));
Konen nuuxJjia
Konen mukiia
Konen
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Cymmupoeanue

S=ai+az+az+ast......

[Ipy  BBIUMCIEHMM  CyMMBl  HCHOJB3YyEeTCS  MPUEM
HAaKOILICHHUS.

S1=S+a1 S — HavajbHOE 3HAYCHUE CYMMBbI
S;=S+a;+a;=S1+a;  Sj— 3HaUEHHE CyMMBbI Ha KaXKIOM
Sz=ai+ax+az=Sz+as 11are BIYUCIICHUS

U T. . ai — 0YepeIHOe ClIaraeMoe

BbruuciieHre CymMMbl CBOAMTCS K €€ HAKOIUICHHUIO B BHUJIC
3HAYCHUs TMEPEMEHHOW B IMKJIE, B KOTOPOM BBIYHCISIOTCS
COOTBETCTBYIOIIME cliaraeMble. [Ilpy 3TOM BHOBBH BBIYHCICHHOE
cllaraeMoe TMpUOABISETCS K CyMME TPEABIYIINX ClIaraeMbIX, T.C. B
[UKJIC TIIOCJICJIOBATEILHO BBIUMCIISIIOTCS BCE IPOMEKYTOUHBIC
CYMMBL.

[Tocre mepBOTO BBIMOIHCHHSI IIUKJIA TIEPBAsi IPOMEKYTOTHAS
CyMMa JIOJDKHA OBITh paBHA 3HAYEHUIO IEPBOTO CJIaracMoro.
CrnenoBarenbHO, HavaJdbHOE 3HAYCHHE S JODKHO OBITh PaBHO
HYJTIO.

IIpaBu0 cyMMUpPOBaHUS:

HavaabHOE 3HaueHue cyMMbl S=0

B TeJIC MTUKINICCKON KOHCTPYKITUHU BBIMTOTHICTCS KOMaHIa

S =S + <cnaraemoe>

dopmyJia I HAKONJIEHUS] CYyMMbI

S = S + a, rme a - odepegHoe craraemoe; S -
MIPOMEXYTOYHAST CyMMa.

[Mpumep 8

CocTaBUTh  aNTrOPUTM  BBIUMCIEHUS  OOIIEH  CyMMBI
BBIIJIAYEHHON TIPEMHUH BCEM COTPYIHUKAM (PHPMBIL.

Bxonubie qannbie: N (KOJINYECTBO COTPYIHUKOB (GUPMBI); &i
(pa3mep mpeMuH KaxJI0ro COTPYAHUKA); | (TTapameTp).

Breixogusie qannbie: S (001mas cymMMa BBITUIAT).
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Ilceeoorxoo

1. Beox N
2. HauanpHoe 3HaUecHUE
cymmbl S=0
3. HayaJio nukJjia
Has i=1,N, 1 moBTOpHTH:
a) BBOJ a*
0) BBIYKCIICHHE
S %11(S71
CyMMBI S=S+ 3j
Konen mukJiia
4. BeiBog S
5. Konen

Ilpouszeeoenue

P=ai*az*as*as*..........

[Ipy BBIYHMCIEHUU TMPOU3BEICHUS HCIIOJNB3YETCS TOT Ke
MpUEM HAKOTIJICHUSI.

P1=P*a; P — HavanpHOE 3HaYEHHE

P2=P*a;*a;=P1*a: MIPOM3BEICHUS

Ps= P*ai*az *az=P; *a3 Pi— 3HaueHHe MPOU3BEACHUS

U T.J. Ha Ka)KJIOM Iare
BBIYMCIICHHS

aj — OYEepPETHOM MHOKUTEIIb

Brlunciienre npousBeneHuss CBOJUTCS K €r0 HaKOIUIEHUIO B
IOUKJIEC B BHJAC 3HAUYCHUA nepeMeHHoﬁ, Inpnu 5S5TOM B MHUKIIC
BBIUUCIIAIOTCA MOCIEA0BATEIBHO BCE MIPOMEKYTOUHBIE
IIPOU3BCACHUS.

[Tocne nepBOro BBINOJHEHUS LIUKJIIA [IEPBasi IPOMEKYTOUHAS
BE&INYNHaA A0JIKHa OLITH paBHa 3HAYCHHIO IICPBOTO MHOXUTCIIA.
CrnenoBatenbHO, HaYallbHOE 3HauYeHHE P, KoTOpoe 3amaercst mepen
IIUKJIOM, JOJI?KHO OLITH PpaBHO €AWHULIC.
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IIpaBuJjio yMHOKeHMS:

HavyaJIbHOE 3HaUY€HHE Mpou3BeneHus P=1

B TeJI€ HUKINYECKOW KOHCTPYKIIUHU BBIMOIHIETCS KOMaHIa

P =P * <mHOXHTEIH>

®opmyJia 11 HAKOIJIEHHS NIPOU3BeIeHus

P=P*a,

r1e & — O4YepeqHOW COMHOXHUTENb, P — mpomexxyTrodyHoe
MIPOU3BEJICHUE.

Iloocuem konuuecmea snemenmoes

[Ipu BBIUKCICHUN KOJIMYECTBA 3JIEMEHTOB HCIOJIb3yeTCA
IIPUEM HAKOIUICHUS, KaK W TMpU BBIYHCIEHUH CYMMBI U
npousBeneHus. [logcder KkomuyecTBa SJIEMEHTOB CBOJUTCS K
BBIYHCIICHHIO KOJHNYECTBA HaTypaJIbHbIX qucel B
nocaemoBarenbHoctd 1, 2, 3, 4 um T.n. CUeT4YMK HCKOMBIX
aJIeMeHTOB 0003HavaeTcs K.

[Ipouiecc siBnsieTcs IUKIMYECKUM, TaK Kak KaxAbld pas
COBEPILIAETCS OJHO U TOXKE JCUCTBUE: YBEIMYECHHE MPEIbIAYIIErO
HaTypaJbHOTO yucia Ha 1.

[Ipu mepBoM mojcueTe AOMHKHO MOJY4HUThCS 3HaueHue K,
paBHoe eaunuIe. CrenoBareabHO, HaYaIbHOE 3HAYCHHE CUETYHKA
JOJKHO OBITH PaBHO HYITIO.

IIpaBuio cyerynka:

HadajJbHOE 3HaueHue cyeTunka K=0;

B TeJI€ IIUKINYECKON KOHCTPYKIIUHU BBITIOJHSIETCS KOMaHAa

K=K+1,

€CJIM HE 3aJ]aHO JIOTIOJHUTENIbHBIX YCIOBUI

@DopmyJia 115l HAKOIJICHUS] CYeTYNKA:

K=K+1

rae K — npomexyTouHoe 3HaUeHHE CUETUUKA.

[Ipumep 9

CoCTaBUTh ANTOPUTM TMO/CYETa KOJIUYECTBA COTPYTHUKOB
¢bupm™msl, 3aprutata KOTopbix npesbimaer 20 Toic. pyo. (CocTaBUTh
QITOPUTM TIOJICYETa KoJimuecTBa wucen, Oompmmx 20, cpeau N
3aJlaHHBIX ).
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Bxomgneie naHHBIE: N (YKCIIO COTPYIHHUKOB); S (pa3mep
3apmiatel); 1 (mapamerp); BbeixomHble gaHHbIe: cueTdyuk K

(KOTMYECTBO COTPYIHUKOB).
Ilcesooxoo

1.BBoan
2. HauanpHOE 3HaueHUE
cuerunka K=0
3. HauaJjo mukjaa
Has i=1,n, 1 moBTOpUTE:
a) BBOJ S
0) mpoBepKa yCIOBHS:
Ecam S > 20000
To K=K+1
Konen ecan
Konen mukJiia
4. Beisog K

5. Korten

Tabynuposanue gynxyuu, 3a0annoi 0onou gopmynou Y=f(X)

DyHKIKS, KaK MPaBUIIO, ONIPE/IeJICHA Ha 3aJITaHHOM y4YacTKe.
Tpebyercst N pa3 MPOU3BECTH BHIUYUCICHUS OJJHOTO BBIPAKEHUS TPU
pa3HbIX 3HaYCHUIX X.

AJNTOPUTM pElIeHUs] TaKOW 3a/1auyd COCTOUT U3 CIEAYIOLIUX
OCHOBHEIX JTAIlOB:

1. BBog MCXOIHBIX JAaHHBIX &, b, h;

2. Opranu3zanys uKiIa Mo X OT Ha4aJbHOTO 3HAYCHHS a JI0
KOHEYHOT0 3Ha4yeHus b ¢ marom h;

3. Boruucnenne Y = f(x);

4, INeyats X, Y;

5. Koner nukia.

B 3aBucuMocTH OT YyCIOBHM KOHKPETHOM 3aJayd, K
MEPEYHCIICHHBIM dTallaM MOTYT JT00aBISATHCS IPYTHe BHIYUCICHHS.
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brok-cxemy W TICEBIIOKOJ TakOW 3adadd B OOIIEM ciiydae
MOHO MPEJCTaBUTh B CIEAYIOIIEM BUJE:

@ Icesookoo

v 1.BBox a, b, h
2. Havajo nukJa
Hassx=a, b, h
MOBTOPUTH:
a) BeraucauTh Y=f(X)
0) BeiBog X, y
Konen mukJja
3. Konen

Beoga, b, h

Y=f(X)
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4. SAJIAHUE KYPCOBOM PABOTBI
4.1. O01aga yacrTh

B coorBercTBUHM €  TOJYYEHHBIM HWHAUBHUAYAJIbHBIM
BAPUMAHTOM 3aJaHusi, [JaTh €ro COAEP)KATEIbHOE OIMCaHHUE,
pa3paboTaTh aJIrOPUTM pEIICHHUs IOCTABICHHON 3aJa4dl U
MIPEJICTaBUTh €ro B BUJE OJIOK-CXEMbI U OMHUCAHMS Ha IICEBJOKOJE
(mporpamMmbl Ha $3bIKE IMPOTrPAMMUPOBAHMSI BBICOKOTO YPOBHS),
MIPUBECTH TECTOBBIE PUMEPHI PAOOTHI AITOPUTMA.

4.2. AHauBUAyaIbHbIE BADHAHTHI 3aaHUI

Jl1s BBINONHEHUSI KypCOBOM pabOThl HEOOXOAMMO BHIOpATh
O00BEKT U3 MPEJIOKEHHOTO HUKE CIIHCKA.

1. lIudp Ile3aps. YToOsl 3ammdpoBaTh TEKCT, 3aTUCAHHBIN
C TMOMOUIBI0 PYCCKMX OYKB M 3HAKOB MpPENUHAHUS, €ro MOXKHO
nepenucarb, 3aMEHMB  KaXAyl0o OyKBY  HENOCPEICTBEHHO
cienymomien 3a Heit OykBoi no andasuty (OykBa S 3ameHsieTcs Ha
A). O6006muB 3TOT crocod MHUPPOBKHA, MOKHO ITPOU3BOIUTE CABUT
He Ha o/1Hy OykBy, a Ha N OykB (N — HarypanbHoe uucio). Co3narb
nporpamMMmy, kotopas A) 3amudpyer BBEIEHHBIH TEKCT, b)
pacdpyer JaHHBIA TEKCT.

2. IludpoBka nOCIEOBATENHHOCTEH HYNEW W EIWHHIL
Crnioco6 mm¢ppoBKH MocieaoBaTeNbHOCTEN Hyaed U eauHun (Wi,
HarpuMep, TOYEK M TUPE) COCTOUT B cienyromeM. [lycts a1, az,...
an — Takasi OCJIe0BATENbHOCTb. T0, YTO Mpe/IaraeTcsi B KauecTBe
ee mudpa - 3TO MOCIEAOBATEIBHOCTD b1, ... by, 0Opa3oBaHHas 1O
creayromeMy npaBuiy: bi=ai, bi=1 npu ai=aj-1 1mbo bi = 0 uHaue
(mma 1 =2, ... N) Ilonp3ysich H3I0KEHHBIM CIOCOOOM: A)
3amu@poBaTh JaHHYIO IOCiefoBaTeNbHOCTE b) pacmmdpoBath
TaHHYIO MTOCIIEI0BATEIFHOCTb.

3. «Tabnuynas mmdpoBkay. OauH U3 OPOCTEHIINX
croco0oB MHGPOBKA TEKCTa COCTOMT B TAOMWYHOW 3ameHe
KaX/I0T0 CUMBOJIa JIPYTMM CHMBOJIOM — ero mudpom. BriOpats
HEKOTOpYyI0 Tabnuily, pa3paboTath CHoco0 e MpeacTaBIeHUs,
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3ateMm: A) 3ammdpoBaTh JaHHBIA TeKCT b) pacmmdpoBaTh HJaHHBINA
TEKCT.

4. «Marpuunas mudpoBkay. UToOb! 3amudpoBaTh TEKCT U3
121 GyKBBI, €T0 MOKHO 3aMUCcaTh B KBAIPATHYIO MATPHUILy TOPSIKA
11 mo crpokam, a 3aTeM MPOYUTATh MO CIIUPAIH, HAYMHAS C LIEHTPa
(T.e. ¢ BIIEMEHTa, UMEIOLIET0 UHACKCH 6,6). Takoit cmocod MOXXHO
0000LIUTh U ISl IPOU3BOJIBHON JIMHBI TEKCTA, MOA0UpPas HYKHBIN
pasmep marpuibpl. A) 3amudpoBarh JaHHBIA  TEKCT b)
pacmudpoBaTh JTaHHBIA TEKCT

5. «llludposka pemerkoity IlIudpoBka TekcTa ¢ MOMOIIBLIO
pelIeTKH 3aKitoyaeTcsl B cieayrouiem. Pemierka, T.e. KBaapaT U3
kietdaroil Oymarn 10x10 KiIeTOK, HEKOTOpBIE KIETKH B KOTOPOM
BbIpE3aHbl, COBMeIaeTcs ¢ ILeabiM KkBajgparoM 10x10 kietoxk u
yepes Mpope3u Ha OyMary HaHOCSITCS MepBble OYKBBI TEKCTa. 3aTeM
pemieTka moBopadynBaercs Ha 90 TpaaycoB W uepe3 MIpopesu
3aMMCHIBAIOTCS CIEAYIOIINE OYKBBI. DTO MOBTOPSIETCS €Ile ABAXKIBL.
Takum o6pazom, Ha Oymary HaHocutcsi 100 OykB Tekcra. Pemrerky
MOKHO M300pa3uTh KBaJpaTHOW marpuileil nopsaaka 10 u3 nyneit u
enuuull (Hy/1b u300paxkaet mpopesp). Jlokazano uro marpuia [Ajj],
i=1,...10, j=1,...10 MoOXeT chyXuTh KItouoM mudpa, €cau u3
aneMeHToB Ajj, Awo-i+1j, A 110-j+1, Al10-i+1 10 —j+1 B ToyHOCTH
oIuH paBeH Hymto. Jlana mocnenoBatenbHOCTh u3 100 OykB u
Matpuna-kiod. A) 3amudpoBarh JaHHYIO MOCIEA0BATEIILHOCTh b)
PacimmdpoBate naHHYI mOCIeAOBaTENbHOCTh. (O000IMMUTH Ha
CiTy4ai TociieIOBaTeIbHOCTH MPOU3BOJIBHOM JTTUHBI.

6. «llludbpoBka 3adUKCHPOBAHHOW  TEPECTaHOBKON.
3adukcupyeM HartypaibHOe Kk u mepectaHoBky uucen 1,... k (ee
MOXKHO 3aJ]aTh C IOMOIIBI0 TOCJIEI0BATENIFHOCTH HATypalIbHBIX
gucen pl,... pk, B KoTopyro BXOAuT Kaxaoe u3 uucen 1,... k). [Ipu
UQPPOBKE B UCXOJHOM TEKCTE€ K KAXKIOW M3 TOCIEI0BATEIbHBIX
rpynn no k CHUMBOJIOB TpHUMEHsieTcd 3aduKCUpOBaHHAs
nepecranoBka. [lycts k=4 u mepecranoBka ects 3, 2, 4, 1. Toraa
rpynna cumMBoioB sl,s2,s3,s4 3amensiercst Ha s3, s2, s4, sl. Eciu B
MOCIEAHEeW Tpymme MeEHBIIe YeThIpeX CHMBOJOB, TO K HeH
n00aBisroTcst MpooOenbl. [1ob3ysICh M3I0XKEHHBIM CIocoOoM: A)
3amupoBaTh JaHHBIN TeKCT b) pacmmdpoBarh TaHHBIA TEKCT
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7. ludp 'ponchenpna. Itor mudp CI0KHONW 3aMEHBI,
HaspiBaeMbli  mmdpoM ['poHCcdenbma, mnpeacraBiser coOoi
Moaupuxamuio mudpa Llezaps uncaoBsiM KirodoM. i 3TOro moa
OyKBaMH HMCXOJHOTO COOOIICHHUS 3alHUCHIBAIOT MU(PHI YUCIOBOTO
kitoya. Ecnu kimoy Kkopode coOOIIeHUs, TO ero 3aMuch HUKINYECKH
noBTopsA0T. IIudpTekcT momy4yaroT NpUMEpPHO, Kak B MHdpe
Ile3apsi, HO OTCUMTHIBAIOT MO alI(PaBUTY HE TPEThbIO OYKBY (Kak 3TO
nenaercss B mmdpe lLlesaps), a BeIOUparoT Ty OyKBYy, KOTOpas
cMelleHa 1o andaBUTy Ha COOTBETCTBYIOLIYIO IUGPY KIOYa.
Hanpumep, npumeHsss B KayecTBE KJO4Ya TPYMIy U3 YEThIpEX
HavalbHBIX HU(p uucia e (OCHOBaHUS HATYpalIbHBIX JIOTapu(pMOB),
a wumenHo 2718, momy4aeM IS HCXOJHOTO  COOOIICHUSA
BOCTOYHBIN SKCITPECC cnexyrommii mmpprekct (Tabmn. 5):

Tabnuna 5

[udpreker
Coobmenne Blo|c|T|o| 2 |H|BI|H| [3|K|C|T|P|E|C|C
Kmroa 217 |82 71|82 |7|IL|BI2|7|1 |82
mgprexer | |X[X|T|B|P[f0lO|T|a| || || |a|x || v

Uro6sl 3amm¢poBarh mepByl0 OykBy coobOmeHus B,
UCMOJb3Ys MEPBYI0 MUGPY KI0Ya 2, HY)KHO OTCUUTATh BTOPYIO 110
nopsaKy OykBy oT B B andasure (tadi. 6)/

Tabnuma 6
[Mpumep 3ammdpoBanus
B|Tr|X

1]2

nony4aercss mnepBas OykBa mmu¢pprekcra [, Ilomb3yschk
U3JI0KEHHBIM crocoboM: A) 3ammdpoBaTh JaHHBI TekcT b)
pacmupoBaTh JAHHBIA TEKCT

8. lIudposka c moMombio kBajapara [lonnbus. B JpeBueit
I'pertum (11 B. 10 H.3.) ObLT U3BecTeH MUGP, Ha3bIBaeMbId "KBagpar
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[Mommowus". ludpoBansHas Tabnuia npeAcTaBisuia coO0H KBaapat
C MATHIO CTOJNOLIAMHU M TISITHIO CTPOKAMH, KOTOPhIE HYMEpPOBAIHUCH
muppamu ot 1 g0 5. B Kkaxayr KIETKY Takoro KBajapara
3amMchIBaNiach ogHa OykBa. B pesymbrate KaxkmgonW OykBe
COOTBETCTBOBAJIA Mapa Yucell, U MU(PPOBaHUE CBOAMIOCH K 3aMEHE
OykBbI apoii uncen. [yis natuHckoro andasura kBaapar [lonnbus
umeer Buj (tabm. 7):

Tabauma 7
KBazpar [TonmuoOus )
2 3 4 5
1 A B C D E
2 F G H T K
3 L M N O P
4 Q R S T U
5 WV W X Y Z

[Tonb3ysick W3MOKEHHBIM crocodom: A) 3amudpoBarthb
JaHHBIN TeKCT b) pacmmdpoBaTh 1aHHBIN TEKCT

9. Hlndgp Xwuna (c jumHoit Gnoka = 2). Kpuntocucrema,
OocHOBaHHas XwuloM, Oa3upyercss Ha JHMHEHHOM anredpe.
[IpocTpaHcTBa  MCXOIHBIX  COOOIIEHHMH M KPUNTOTEKCTOB
COBMAJIAIOT: JaTUHCKUH andaBut. [lepenymepyem OyKBbI B TOpsIIKE
ux cienoBanus B andasurte: A noxydaer Homep 0, B - Homep 1, ... u
Z - Homep 25. Bee apudmernyeckue omnepanuu BBIIOJHSAIOTCS 1O
Moy 26 (nuHa andasBuTa), To ecTh 26 otoxaecTisiercs ¢ 0, 27
- ¢ equHULel u T.1. Beidepem nenoe uncno D <= 2. OHo yka3biBaer
pa3MepHOCTh MCIIONIb3YeMbIX MaTpull. B mpouenype mmdpoBanus
Habopbl w3 D OykB mmdpyrorcs Bmecte. Bosemem D = 2. Ilycth
kimod M - kBaspatHas marpuia nopsaka D, snementamu koTtopoi
spisitored yncna 0 .. 25. Dra marpuna JOJDKHA YIOBJIETBOPATH
TpeOOBAaHUIO  HEBBIPOXKICHHOCTH, T.e. IS Hee  JOJDKHA
cymiecTBoBaTh MaTpuia M, manpumep:
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)
2D

1517 |
M=| | uMl=| |
|125] 20 9|

(Bcst apudMeTHKa BEACTCS 110 MO0 26)

[[IndpoBanre oCymecTBISIETCS ¢ TOMOIIBIO ypaBHeHUsT MP
= C, rtne P u C - Bektop cron6usl amuHoi D. To ecTh, KaxIblii
Habop n3 D OykB MCXOIHOTO COOOIIECHMS ompenenseT BekTop P,
KOMITIOHCHTaMH KOTOpPOTO SBIIIIOTCS HOMepa OykB. B cBoro
ouepelb, MOJNy4eHHbI BekTop C Takke HHTEPHPETUPYETCS Kak
Habop u3 D OykB. Hampumep: ucxomnoe coobmenue: HELP
ornpezensieT 2 BeKTopa (1o 2 OyKBbI B KQXKIOM):

H 7] L[]
Pr=1 [=[]uP2=][=]]
[E[ 4] [Pl [15]
W3 ypaBHeHMI
7] 0]
M*P1=]| |=Cl u M*P2= |=C2
18] 19|

nosiydaeM 3ammgpoBannblil Teker HIAT...

Jlns nemuppoBKU COOOIIEHHS MCHONb3yeM MaTpuiry M
[mod 26] u s mudporexcra C Beruncisem P = M *C [mod 26].
[Tonp3ysichb M3JI0KEHHBIM criocoOoM: A) 3amudpoBaTh JaHHBINA
TekcT b) pacmmdpoBats JaHHBIN TEKCT

10. Mudp Ineiidepa. Mudp Ilneitdepa ucnoaszyer mat-
puity 5x5 (mis nmaTuHCKOrO andaBuTa, JUIST pycckoro ajidaBuTa
HE00XO0AMMO YBEIHMYUTh pazMep MaTpHIbl 10 6X6), colepKallyro
KITIOYEBOE CJIOBO WU (pasy. s co3maHUs MaTpHUIBI U UCIIONb-
30BaHMs MU(pa JOCTATOUYHO 3aIOMHUTH KIIOUYEBOE CIOBO U YETHIpE
MPOCTHIX MpaBmiia. YTOOBI COCTaBUTH KITFOUEBYIO MATPHILY, B TEp-
BYIO O4epe/ib HY>KHO 3allOJIHUTh ITYCThbIe sTYEHKN MaTpHIIbl OyKBaMH
KITIOYEBOTO CJIOBA (HE 3aIMCBIBAsI MTOBTOPSIFOIIUECS CHMBOJIBI), TO-
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TOM 3aIlOJIHUTh OCTaBILKECS SYEHKHM MaTpHIbl CUMBOJIaMU ajda-
BHUTA, HE BCTPEYAIOIIMMHUCA B KIIIOUEBOM CJIOBE, 1O NOPAAKY (B
AQHTTIMICKUX TEKCTax OOBIYHO OMycKaeTcs CUMBON «(Q», 4TOOBI
YMEHBIIUTH aI(aBUT, B pYTUX Bepcusix «I» u «J» 00beIUHSAIOTCS B
olIHy sueiiky). KimtoueBoe Cl10BO MOXKET OBITh 3allMCaHO B BEpXHEH
CTPOKE MaTPUIIbI CJIEBA HAMPABO, JINOO IO CIIMPAJIU U3 JIEBOTO BEPX-
Hero yriia K 1eHrpy. KiroueBoe cioBo, JOMONHEHHOE ajihaBUTOM
COCTaBJISIET MATpHIy 5X5 W sBiseTcs kirodoM mudpa. s Toro,
yTOOBI 3amu@poBaTh COOOIIEHHE HEOOXOIUMO pa3OWTh €ro Ha
OurpaMMsbl (TpyIIbl U3 IBYX CUMBOJIOB), Hanmpumep «Hello World»
cranoBurcs «HE LL OW OR LD», u oTbickaTh 3TH OUrpaMMmbl B
tabnuie. J[Ba cuMBoa GUrpaMMbl COOTBETCTBYIOT YIiaM MPSMO-
yroJlbHMKa B KJIr04eBoW Marpuie. OnpenenseM MOJ0KEHUs YIiloB
3TOr0 MNPSMOYIOJbHUKA OTHOCUTENIBHO APYr Apyra. 3aTeM pyKo-
BOJCTBYSICh CIEAYIOIMMU 4 mpaBuiamMHu 3aliu(poBbIBAEM IMaphbl
CUMBOJIOB UCXOJJHOTO TEKCTA:

1. Ecnu nBa cumBosia OUTpaMMbl COBIAIAIOT, JA0OABIsIEM
Mociie MepBoro cumBoiia «X», 3amudpoBbIBAEM HOBYIO Mapy
CHMBOJIOB M TIpOJOJDKaeM. B HEKOTOpsIX BapwaHTax mmdpa
[Tneiidgepa BMecTo «X» ucnonbzyercs «Q».

2. Ecim cuMBONBI  OMUTpaMMBl  HCXOJHOTO  TEKCTa
BCTPEYAIOTCA B OJHOW CTPOKE, TO ST CHMBOJIBI 3aMEIIAIOTCS Ha
CHUMBOJIbI, PACIIOJIOKEHHbIE B OJIMKAWIIMX CTOJIOIAX COpaBa oOT
COOTBETCTBYIOIIMX CUMBOJIOB. ECli CHMBOII SIBJIIETCS MOCIEAHUM B
CTPOKE, TO OH 3aMEHSETCS Ha MEPBBI CUMBOJI 3TOM K€ CTPOKH.

3. Ecim cumBomel  OUrpaMMBbl  HCXOJHOTO  TEKCTa
BCTPEUAIOTCS B OJHOM CTOJIOIE, TO OHU NMPeoOpa3yroTCsl B CUMBOJIBI
TOTO K€ CTONOIA, HAaXOISIIMMHCS HEMOCPEJCTBEHHO MO HUMHU.
Ecnu cuMBON siBsieTcsl HMOKHUM B CTOJIOLIE, TO OH 3aMEHSeTCs Ha
MIEPBBII CUMBOJI 3TOTO ke CTOJI0NA.

4. Ecnu cuMBOJIBI OUTpaMMBbl UCXOJHOTO TEKCTa HaXOJSTCS
B Pa3HBIX CTONOIAX M Pa3HBIX CTPOKaX, TO OHU 3aMEHSIOTCS Ha
CHUMBOJIbI, HAXOJAIIUECS B TE€X K€ CTPOKaX, HO COOTBETCTBYIOIINE
JIPYTUM YTJIaM MPSMOYToiibHUKA. {15 pacuudpoBKu HEOOXO0IUMO
WCIIOIh30BaTh WHBEPCHIO ATUX YETBIPEX MPaBWI, OTKHUIBIBASI CHM-
BOJIBI <X (1 «QQ»), €CITM OHH HE HECYT CMbICTIA B ICXOTHOM COOOIIICHHH.
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[Tonp3ysich M3IOKEHHBIM CITOCOOOM: A) 3amudpoBath
naHHbIA TeKCT b) pacmmdpoBars 1aHHBINA TEKCT

11. Iindbp Bwxkwunepa (mas satuHcKux OykB). Ksampat
Bmxenepa wnu tabnuna BuskeHepa, Tak ke M3BeCTHas Kak tabula
recta, MOXeT OBbITh HUCHOJb30BaHA Ui 3alIUPOBAHUS U
pacmugpoBaHUsL.

B mmudpe Llezaps kaxmas OykBa andaBuTa CIBUTACTCS HA
HECKOJIbKO MO3uIHii; Hanpumep B mudpe Lezaps npu casure +3, A
ctaio 0b1 D, B ctano 6w1 E u tak ganee. [lludp Bmwkenepa coctout
U3 TOCIEAOBaTeIbHOCTH  Heckolbkux mugppoB Llezaps ¢
pa3NUYHBIMU 3HAYCHUSAMHU caBura. s 3amm@poBaHUs MOXKET
MCIOJIb30BaThCs Tabnuia andaBUTOB, Ha3bIBaeMas tabula recta unu
kBazapar (tabnuua) Bukenepa. IIpuMEHUTENBHO K JIATUHCKOMY
andasuty Tabnuna Bukenepa cocrtaBiseTcss M3 CTPOK 1o 26
CHMBOJIOB, MPHUYEM KaKJas CJIEIyIoIas CTPOKAa CABHTaeTcs Ha
HecKoJbko mo3unuid. Takum oOpa3om, B Tabnuie mnomydaercs 26
pasnmuunHbix mudppoB llesaps (tadna. 8). Ha pasubix 3Tamax
KoJupoBKH mudp BikeHepa ucnons3yeT pa3nuyuHbie andaBUTHI U3
9TOM Tabmumpl. Ha kaxkaom stame mupoBaHUS HCIONB3YIOTCS
pasnuuHble andaBUTHI, BHIOMpacMble B 3aBHCHUMOCTH OT CHMBOJIA
KITIOYEBOTO CIIOBA.

Hanpumep, npeAnonaokum, 4To UCXOTHBIA TEKCT UMEET BU/I:

ATTACKATDAWN

YenoBek, MOCHUIAIOIINNA COOOIEHHE, 3aUChIBAET KIIIOYEBOE
cnoBo(«LEMONY) HUKINYECKH 0 TeX IMOp, MoKa €ro JJIMHa He
Oyner COOTBETCTBOBATh JUINHE HCXOJTHOTO TEKCTa:
LEMONLEMONLE
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Tabnuna 8

Tabmuier mudpa Lezaps

KILIMIN[o]PT@]R]S][TIUlVIW[X]Y[Z

[J

AlB[c|/D/E/F|G]|H

|

| <|o|v|o|w|w|o|x|—|=|x|a|=|z|o|a|o|x|v|-[2]>|Z] x| >
>[n|m|olo|w|w|o|z| —|=|x| o= z|ola|o|a|w|—| 2= =[x
x<|>|m|<|m|o|o|w|w|o|z|—|o|x| | =|z|o|a|o|x|w| -2 >
Z || «|m|o|o|lu|w|o|z| - | -|x| 2| =|z|o|a|c|a|mn|-| 2| >
>[Z<[>|n|<|o|o|o|w|w|o| x| |- | x| o|E| z|o|a|o|x|m| |2
o> |2 x>« m|o|alwfw|o| |- |5 |x| s =] z|0|a|o|x|v| -
P Y S = Y e g = Y ) = I S N W S = R T e
T Y S = P S N e =1 =) ) 2 = e Y 1 I =] = s R =
|o)| o] =2 x| | < | m|w|a|w|w|o|z| | =|x| o= z|o|a|o
o|x|u|—|2[>| 2| x|>|~]<|o|o|alw|w] o]z _|=|x| o=lz]o]|a
[ ] e 1 T = =) S = ) = I Y =1 =1 )
o|a|o|x|uv||2|>|Z|x|>|~|<|olo]|o|w|w|o| || =|x|=| ==
z|ola|o|a|v|| 2> 2] x<|>|~|<|o]|o|o|u|w|o|x| _|=|x]| 4| =
=(z|o|a|o|x|n||>|>|F]x|>|n|<|o]|o|o|wlw o] x| _[-]x|o
Ll E|z|o|a|o|x|v|-|2]|>Z] x| >~ <|o|o]|o|w|w o] [ | =[x
|| E|z|o|a|o|x|v|-|o|>|F]x|>|n]|<|o|o]a|w|w|o|z| -
S|x| o] =l z|o|a|o|e|v|-|2|>| Z[x|>|~|<|o|o]|o|w|w|o] = —
—[=|x|a|Z|z|o|a|o|x|v|—|2|>|F| x| >|n|<|o|o|a|wlu| o
x| _|=|x|al=|z|ola|o|a|n|—|2[>] | x|>|~| <|o|o|ofw|w|o
olz|—[=|x|a|Z|z|o|a|o|x|u| |2 >| Z[x|>|~|<| o] o|afw|w
wlo|lz|(—|=|x|a|=|z|o|a|o|x|v|-| 2| >|Z] x| >|~| <|o|o|afw
wlw|o|z|_|=|x| = z|o|a|o|x|w| 2|z Z]x|>|~|<|a|o]|a
o|lwlw|o|z|—|=|x|o|=|z|lola|o|e|v|-|2|>] = |x|>|~|<|o]o
olo|lw|w|o|z|—|=|x| s =lz|o|a|o|a|v|-|2] > 2] x| |~|<|o
m|olo|w|w|o|z| —|-|x|a|=|z|ola| | x|n|—|2]>| 2| <[>~ <
«|m|o|o|lulw|o]|z|—|s|x|a[=z|o|a|o|a|v| =2 =2 |||~
<mooww o ¥ aEzoa o v-D> x>~

[TepBBIii CHMBON HMCXOMHOTO TekcTa A 3ammdpoBaH

IOCICI0BATCIbHOCTBIO L, KOTOpasa ABJIKICTCA IIEPBBIM CHUMBOJIOM

kitoya. [lepBbiif cumBOoa L mM@poBaHHOrO TEKCTa HAXOIUTCS HA

nepecedeHnu cTpoku L u cronbua A B Tabnune Bukenepa. Touno
TaKk jK€ JUIsl BTOPOTO CHMBOJA HCXOJHOTO TEKCTa HCHOJb3yeTcs

¢dbpoBaHHOTO

TekcTa X MojydaeTcss Ha rnepecedeHuu ctpokd E um cronbua T.
COOTBETCTBYIOLIYIO

v

(v

PacmmdpoBanre mTPOU3BOAUTCS CIEAYIOMAM 00pa3oM:

HaxoAuM B Tabnuie BiokeHepa CTpOKy,

BTOpOﬁ CHUMBOJI KJIKO4Ya; TO €CTb BTOpPOU CHMBOJI HIN

OcranpHass 4YacTh HMCXOAHOTO TEKCTa MMHUQPPYyeTcs TMOA0OHBIM

CII0COOOM.

COOTBETCTBYET IMEPBOMY CHMBOIY

¢dpoBanHoro Tekcta. Cronber, B KOTOPOM

HAXOJUTCS NaHHBIA CHUMBOJI,

v

IIEPBOMY CHUMBOJIY KIKOYEBOI'0 CJIOBa; B JAHHOM CTPOKE HAXOJIUM
NEpBbIM CHUMBOJI 3alln
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UCXOTHOTO TeKcTa. Clieyole CHMBOJIBI 3aii(POBAHHOTO TEKCTa
pacimudpoBBIBAIOTCS MOAO0OHBIM 00Pa30OM.

Ci = Pi +K; (mod 26)
W3 HaOroieHus 32 9aCTOTOW COBIAICHUS CIIEYET:
Pi = Ci - Ki (mod 26)

[Tonp3ysich M3IOKEHHBIM CITOCOOOM: A) 3amudpoBaTh
TaHHBIA TeKCT b) pacmmdpoBars 1aHHBINA TEKCT

12. Nlludp ¢ ucnonab3oBaHWEM Koj0BOro ciosa. Iludp c
HCIIOJIb30BAaHUEM KOJOBOTO CJIOBA SBJISIETCS OAHMM W3 CaMbIX
MPOCTBIX KaK B peanu3aluu Tak W B pacumudpoBbiBaHuu. Mpes
3aKJIIOYaeTCs B TOM 4YTO BBIOMpAETCs KOJOBOE CJIOBO KOTOpOE
MUIIeTCS BIIEPEIU, 3aTEM BBIIMUCHIBAIOTCS OCTAJIbHBIE OYKBBI
anasuta B cBoeM nopsake. ludp ¢ ncnoab3oBaHHEM KOJOBOTO
cnoBa WORD. Ucxonnerii andasur: ABCDEFGHIJKLMN
OPQRSTUVWXY Z Andasur 3ameasl: WO RDABCEF
GHIJKLMNPQSTUYV XY Z Kak Mbl BUAUM TIpH
HCIOJIb30BAaHUU KOPOTKOT'O KOJOBOT'O CJIOBA Mbl MOJIYy4aeM OYEHb U
OYEeHb TNPOCTYIO 3aMeHy. Tak ke Mbl HE MOXEM MCIIOJIb30BaTh B
KauyecTBE KOJOBOTO CJIOBA CJIOBA C MOBTOPSIIOIIMMHUCS OyKBaMH, Tak
KaK 3TO MpHUBEIET K HEOJHO3HAUYHOCTH pPAacUIM(PPOBKH, TO €CTh
JIBYM  pazIu4yHbIM  OykBaM  HMCXOAHOro  aidaBuTa OyHeT
COOTBETCTBOBATh OJJHA M Ta k€ OykBa MMHU(PPOBAHHOIO TEKCTa.
[Tonb3ysick U3M0XKEHHBIM criocoboM: A) 3ammupoBaTh JaHHBIN
TekcT b) pacumdpoBars JaHHBIN TEKCT

13. Illudp nepecranosku '"ckurama" M3sectHO, utO B V
BEKe J10 Hauel 3psl npasutenan CrnapThl, HauboJee BOMHCTBEHHOT'O
U3 TPEYECKUX TOCyIapCTB, UMEIU XOPOIIO OTPadOTaHHYIO CUCTEMY
CEeKpEeTHOW BOEHHOM CBA3M W IWIM(PPOBAIU CBOM TMOCIAHUSA C
MMOMOUIBIO0 CKUTaNa, MEPBOr0 MPOCTEHUIIEro KpHUMTOrpaduyeckoro
YCTPOMCTBA, pPEATU3YIOUIETO METOJ IPOCTOM IEPECTAHOBKH.
[IudpoBanre BHIMOIHATIOCH cleayomuM odpazoM. Ha crepxens
HWIMHIPUYECKOH  (GopMBI,  KOTOpBI  Ha3pIBajcCs  CKHUTaja,
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HaMaTbhIBAJIU CIHPaIbI0 (BUTOK K BHUTKY) TMOJOCKY IEpramMeHTa u
MHCAIM HAa HEH BIOJb CTEPKHA HECKOJBKO CTPOK TEKCTa
coOoOmIeHUs. 3aTeM CHUMAJU CO CTEPXKHs IOJIOCKY IepramMeHTa C
HAaIlMCaHHBbIM TEKCTOM. DBYyKBBI Ha 3TOWM MOJIOCKE OKa3bIBAIUCH
pacroyioKEHHBIMA ~ XaOTU4YHO. Takoi ke pe3yJbTaT MOKHO
MOJIYYUTh, €CIIK OYKBBI COOOIICHHMSI UCATH MO KOJBILY HE MOAPS, a
4yepe3 OINpECSICHHOE YHCIIO TO3UIMK JI0 TeX IOop, MOoKa He Oynmer
ucUepIial Bech TeKCT (puc. 4).

Puc. 4. Tlpumep mmdpa ckuranga

Coobmenne HACTYITAWUTE Mpyd pa3MELICHUH €ro 1o

OKPY>KHOCTH CTEP>KHSI 110 TpU OYKBBI 1a€T MHUPPTEKCT
HYTAIIECA TH

Jns  pacumppoBaHus Takoro mu@pTEeKCTa HYXHO He
TOJIKO 3HaTh MpPAaBUJIO WIM(POBaHMS, HO M 00JaIaTh KIOYOM B
BHJIE CTEPIKHS ONPEIETICHHOTO JuaMeTpa. 3Hast TOJIbKO BU mudpa,
HO HE UMes KJIoua, pacmndpoBaTh COOOIIEHHE ObUIO HEMpPOCTO.
[Tonb3ysich H3M0XKEHHBIM criocoboM: A) 3ammupoBaTh JaHHBIN
TekcT b) paciumdpoBare JaHHBINA TEKCT

14. Tlpocras TaGnanuyHas nepectaHoBka. OZHUM M3 CaMBbIX
IPUMUTHBHBIX TAaOMUYHBIX IIHU(POB MEPECTAHOBKU  SBISETCA
IpocTasi MEepecTaHOBKa, IS KOTOPOH KIIOYOM CIYXKUT pa3Mmep
TaOaUIBl. DTOT METOJ HMIM(PPOBaHUA CXOJAEH C HIM(PPOM CKHUTaIA.
Ha- mpumep, cooOmienne

TEPMUHATOP ITPUBBIBAET CEAbMOI'O B I1OJIHOYb

3aMUCBhIBAaCTCS B TaOJMWIly TOoodepeaHo Mo cToioOram. Pesymbrar
3aMoTHeHUs TaOIUIIBI U3 5 CTPOK M 7 CTONOIOB MOKa3aH Ha puc. 5.
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ITocne 3amonHeHWs TAOMUIBI TEKCTOM COOOIIEHHSA II0 CTOJIOLAM
it GopMHpPOBaHUS IMQPPTEKCTa CUYUTHIBAIOT — COJEPKUMOE
Ta0JIHIIBI 10 CTPOKAM.
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Puc. .. [Ipumep TaOIM4YHON MTEpECTAaHOBKU

Ecnin mmdprekcr 3anuchiBaTh TpynmnaMd MO MATh OYKB,
MOJTy4yaeTcsi Takoe MU poBaHHOE COOOIIEHUE:

THIIBE TJIEAP AJOHP THUEBB OMOBT MITYUP
BICOOb

EcrtecTBeHHO, OTHpaBUTENb W TOJy4yaTellb COOOIICHUS
JIOJDKHBI 3apaHee YCJIOBUTbcS 00 oOlieM Kitoue B BUAE pa3Mmepa
tabnuupl. CrneayeTr 3aMeTUTh, YTO 00beIUHEHHE OYKB MIU(PTEKCTa
B 5-OykBeHHblE TpyYIIbl HE BXOAUT B KIo4Y mudpa u
OCyIlIecTBIseTCs 1 yA00CTBa 3alMCH HECMBICIIOBOrO TekcTa. [1pu
pacMppoBaHUM JEMCTBUS BBINOJHAIOT B OOpaTHOM MOpSIKE.
[Tonb3ysich H3M0XKEHHBIM criocoboM: A) 3amuppoBaTh JaHHBIN
TekcT b) pacmmdpoBats gaHHBINA TEKCT

15. TaGnuuHas mUQpPoBKa ¢ KIOYEBbIM cl10BOM. Heckonbko
Oonpliel  CTOMKOCTBIO K PacKpbITHIO  00JalaeT  MeEToA
m(ppoBaHusl, Ha3bIBAEMbI OIMHOYHOH MEPECTaHOBKOM IO KIIIOUY.
OTOT METOJ OTIMYAeTCs OT NPEAbLAYILIEro TEM, YTO CTOJOLBI
TaOJMLBI TEPECTaBISAIOTCA 10 KIIOYEBOMY CIOBY, ¢pa3e WiIH
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Ha0opy 4ucen JJIMHOW B CTpOKy Tabiuibl (puc. 6). [Ipumenum B
KauecTBe Kiroya, Hampumep, ciioBo [IEJIMKAH, a Teker
COO0O0I1IeHUsI BO3bMEM U3 MPEbIIYILEro MpruMepa.

OIE|I|H| K [A | H A|E(H|X|I|H|I
7l2]5]|3] 4 1 6 1234|567
T|IH|II|B|E | T I T HIB|E|II|X|T
E[A|P|AL A 0 H OJA|A|DT|PIHI|E
PIT|IH|E| B | B o BIT|E|B|H|O|P
M{o|B|T|M|II | 4 IO | TIM|B|Y9|M
H{PI|EH|C]O|O | E O|P|C|O|H|E | H
Jo mepecTaHOBKM Nocrne nNepecTaHOBKM

Puc. 6. TabmuunHas MEPECTaHOBKA C KIIFOUYCBBIM CJIOBOM

Ha puc. 6 noka3anbl JBe TaOJIMIbI, 3alIOJHEHHbIE TEKCTOM
COOOMICHNsT W KJIOYEBBIM CJIOBOM, IPH 3TOM JieBas Ta0iuna
COOTBETCTBYET 3aIlOJIHEHHIO JI0 IEPECTaHOBKH, a IpaBas Tabiaula -
3aII0JIHEHUIO II0CJIE TIEPECTAHOBKM. B BepxHEH CTpOKe JIeBOU
TaOMUIBl 3alucaH K4, a HoMmepa IMoJa OykBamMH Kiro4a
onpesesNeHbl B COOTBETCTBUM C €CTECTBEHHBIM  IOPSIAKOM
COOTBETCTBYIOLIMX OykB Kimtoua B andasute. Ecnm Obl B Kitoye
BCTPETUJIUCh OJMHAKOBBIE OYKBbI, OHM OBl ObUIM NOHYMEpPOBAHBI
cieBa HampaBo. B mpaBoil Tabmuie cronOubl MepecTaBleHbl B
COOTBETCTBUH C YNOPSIOYEHHBIMH HOMepamu OykB Kitoda. Ilpu
CUUTBIBAHUM COJEPKMMOTO MPaBOM TAOIHUIBI O CTPOKAM U 3aIIUCH
mUPpPTEKCTa TpynnaMu IO MATh OyKB MOJYyYUM IIHU(PPOBAHHOE
coobmenue: 'HBEIT JITOOA APHEB TEBMO PIIOTM BUMOP
COBIbUM Ilonb3ysick M3M0XKEHHBIM crocoboMm: A) 3ammdppoBarh
JaHHbIA TekcT b) pacmmdpoBars gaHHBINA TEKCT

16. /IBoiiHas TabiaudvHas repecTaHoBka. J[ins obecrnieueHus
JIOTIOJTHUTEIBHON CKPBITHOCTH MOKHO TOBTOPHO 3amudpoBaTh
coo0mieHne, Kotopoe yxke mponuio mudpoBanue. Takoit meron
mudpoBaHuss Ha3bIBaeTCs JIBOMHON mepectaHoBKOW. B ciyuae
JBOMHOM MEPECTAHOBKH CTOJIOLIOB M CTPOK TaOJIMIIbI TEPECTAHOBKH
OTIPENIeNIAIOTCA OTAENBHO JJISi CTOJIOIOB M OTJAENBHO JUISL CTPOK.
Crauana B TaOJMIy 3allUCHIBA€TCA TEKCT COOOIICHHS, a TIOTOM
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MOOYEPETHO TMEPECTaBISAIOTCA CTOJOLBI, a 3aTteM cTpoku. [lpu
pacimudpoBaHUY MOPSIIOK MEPECTAHOBOK JTOJKEH OBITh OOPATHBIM.

[Ipumep BbIMOJNIHEHHST UGPOBAHUS METOJOM JBOHHOM
MePEeCTaHOBKU MOKa3aH Ha puc. /. Ecnu cuuThiBaTh MUGPTEKCT U3
mpaBoi TaOMUIBI MOCTPOYHO OJIOKAMU MO 4YEThIpe OYKBBI, TO
IIOJIYYUTCS CIIEAYIOIIEE:

THOAE OOI'M PJIMIT ObCB

411 (3|2 1123 |4 12|34
J|O|F([H|IX J|B|ID|M|O 11T|BR|A|E
1| E|T|A|D 1(T |B[A |E Zlo|lo|I"|M
1B |0|C|E 4 (0 |E|(C |B F(P|I ||
Z|M|D|T|D Zlo |0l |M 40| (C|B
HexoqHad MepecnaHoBES Me pacmMaHoOERA
Tafnnma cronfnee CTEOR

Puc. 7. Meton aBOIHOM MepecTaHOBKH

Kmtouom k 1muppy ABOHHOW NEPEeCTaHOBKU  CIIYKUT
[IOCJIEZI0BATEIbHOCTE HOMEPOB CTOJIOLIOB M HOMEPOB  CTPOK
MCXOJHOU TaOnuIbl (B HAIllIeM MpUMeEpe MOocIeI0BaTeNbHOCTH 4132
1 3142 COOTBETCTBEHHO).

[Tonp3ysch W3IOXKEHHBIM crocoOoM: A) 3amudpoBaTh
NaHHBIN TeKCT b) pacmmdpoBaTh 1aHHBIN TEKCT

17. O6yuenue mepeBoay u3 10-i cucTeMbl CUMCIEHUS B
nBOoMYHYI0. COCTaBUTh MPOrpaMMy JUIsl 00yUYEHHs MIEPEBOLY YUCEI
U3 JIECATUYHOMN CHCTEMbI CUMCIIEHHs B TBOMYHYIO U oOpaTtHoO. [Ipor-
pamma JI0JDKHA IpejiaraTh AECSITUYHOE (IBOMYHOE) YHCIIO, BBIO-
paHHOE C TOMOIIBIO JaTUMKA CIy4alHBIX YHCEN, O0yJaromuics —
Ha3BaTh TO YUCJIO B IBOMYHOM (IECATHUYHOMN) CHCTEME CUHCIICHHUS.
[Tpuuem, noKeH OBITH KOHTPOJIb 32 BPEMEHEM Ha Pa3MBbIIIJICHUE.

18. OGyuenwne nepeBony u3 10-i cucreMsl cuncieHus B 16-
puunyto. COCTaBUTh Mporpammy Juist 00ydeHHs MEepeBOY YHcer U3
JECSITUYHOM cUCTeMbl cuuciieHus: B 16-puunyio u obpatHo. [Ipor-
pamMMa JI0JDKHA TpeiaraTh jaecsituuHoe (16-pudHoe) uucio, BbIO-
paHHOE C MOMOIIBIO JaTUMKa CIydalHBbIX 4Yucell, 00yJaromuiics —
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Ha3BaTh 3TO YHUCIIO B 16-pUIHON (IECATUYHON) CHCTEME CUHCIICHUS.
[TpudeM, 1omKeH OBITH KOHTPOJIb 32 BPEMEHEM Ha Pa3MBIIUICHHUE.
19. IllndpoBKa ¢ HOMOIIBK Mardyeckoro Kpaapara. B
cpenHue Beka s Mmu(POBaHUS MEPECTAHOBKOW MPHUMEHSIIUCH U
Marvyeckue KBajparbl. MarmdecKuMHU KBaJpaTaMH Ha3bIBAIOT
KBaJIpaTHbIE  TaOMUIBI C  BOHCAHHBIMU B WX  KJICTKH
MOCJICJIOBATEIbHBIMUA HATypaIbHBIMH YHCIIAMH, Ha4YWHas OT 1,
KOTOpBIE JAIOT B CyMME IO Ka)XJIOMy CTOJOIlY, KaKIOW CTPOKE H
KOKIOW JMAroHald OAHO M TO e uucio. lludpyembrii Tekcrt
BITMCHIBAJIM B Maru4eCKHe KBaJApaThl B COOTBETCTBUU C HyMepaIuen
UX KJIeTOK. Ecii 3areM BBIMHUCATH COACPKUMOE TaKOW TaOJUIIBI 0
CTpOKaM, TO TIOJIYYUTCS MHUPPTEKCT, CHOPMUPOBAHHBIN Osiaromaps
MepecTaHOBKEe OYKB MCXOMHOTO COOOmeHus. B Te BpemeHa
CUMTAJIOCh, YTO CO3JIaHHBIC C IMOMOIIBIO MArMyeCKHUX KBaJPaTOB
MUQPPTEKCTHl OXPaHSET HE TOJBKO KIIFOY, HO M Marudeckasl cuia.
[TprMep Marnyeckoro KBajapara u ero 3aroJHEHHUS COOOIICHHEM

I[TPUJIETAO BOCBMOI'O
mokaszaH Huxe (puc. 8)
16 | 3 | 2 | 13 O|H| P M
5 1011 8 E|O | C|HK
9 6 |7 |12 BT |A|[DB
4 15|14 1 J{IT |0 |1

Puc. 8. Marngeckuit kBagpar

[MudprekcT, nomydaeMplii P CYUTHIBAHUU COAECPHKUMOTO
MPpaBOil TaOIUIIBI IO CTPOKAM, UMEET BIIOJIHE 3araJJOYHbIN BHUI:

ONPM EOCIO BTAB JIT'OIT

Yucno Marm4eckux KBaJpaToB OBICTPO BO3pacTaeT C
yBeJIMYeHUEeM pa3zMmepa KaapaTa. CylecTByeT TOJBKO OJHH
Maruyeckuii KBagpaT pa3MepoM 3X3 (eciM He YYMTHIBaTb €ro
nmoBopoThl). KonnyectBo marmdyeckux KBaJapaTtoB 4x4 cocCTaBisieT
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yxe 880, a KOJIMYECTBO MArMyeCKMx KBAApaToB S5X5 - OKOJO
250000. ITonp3ysch W3IOXKEHHBIM CIOCOOOM: A) 3amm@poBarthb
TaHHBIN TeKCT b) pacmmdpoBarh 1aHHBIN TEKCT

20. MudpoBka «rapabapckas rpamora». Cyrb mH(pOBKH,
KOTOpasi McrnoJib3oBajlach B 15-16 Bekax Ha Pycu, B ciemayroniem.
Bce cormacueie OykBBI pycckoi a30yku 3amucbiBanuch 20 B JBa
psina; oaHa MoJoBHHA OyKB BBEpXY, JApyras IMOJIOBUHA — BHHU3Y,
nmpudeM B oOpaTHOM mopsiake (oaHa OyKBa MO APYToi):

b BI'1) X3 KJ MH
MmMYyOxXaeTC P II

[Tpu 3amm@poBKe CIOB COTIACHBIE B3aUMHO 3aMEHSUINCH, a
rnacuble, I u Gykssl b, b BiuchBamuch 6e3 m3MeHenuii. Crosa
3alMChIBAIMCh 0€3 IPOMEXKYTKOB MEXAY HHMMM, Kak BooOOIIe
nycancs 0o TekeT 10 16 Beka. U 3To ele 0oJblle 3aTPyIHSIIO
pasrageiBanue.  [lonb3ysick  M3J0KEHHBIM  criocoboM:  A)
3amu@poBaTh AaHHBINA TekcT b) pacimmpoBaTh JaHHBIN TEKCT

21. IlludpoBka «rapabapckas TrpamMoTa» ¢ TIACHBIMH
OykBamu. Jlo6aBUM K MpaBWiaM MIUGPOBKU COTJACHBIX (CM.
MPEBIAYIIYI0 TEMY) TPABUIIO 3aMEHBI TJIACHBIX TPU MHU(PPOBKE 110
IpaBUITY:

AEENUO
SIODbBl Y

[Tonb3ysick W3M0KEHHBIM criocobom: A) 3ammndpoBarb
JaHHbIA TekcT b) pacmmdpoBars 1aHHBINA TEKCT

22. 1lludpoBka «rapabapckas rpamoTa» (Bech andaBur).
IIycte mepBbie 10 cormacHbix OykB pycckoro —andasura
3aMEHSIOTCSI Ha COOTBECTBYIOIIME TJIaCHble, a OCTaJlbHbIE B
COOTBETCTBHH € TaOnuieit

BBIrIX3KJIMHIIPCT®
AEE MOVYBIDIOSN] WY I X
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[Tonp3ysick M3MOXKEHHBIM crocobom: A) 3ammdpoBaTh
naHHbIA TeKCT b) pacmmdpoBars 1aHHBINA TEKCT

23. «100 cnuyeky. M3 kydku, mepBOHAYAILHO COJIepIKAIIICH
100 cnmuek, JBOE UTparoIIMX MOOYEPETHO OEpyT MO HECKOIBKO
CIIMYEK: HEe MeHee OAHONM u He Oonee aecaru. llpourpeiBaer
B3ABUIMHI MMOCIEIHIOK CIIHYKY .

24. «Yranmaih yuciao». OIWH W3 WTPAOIIMX 3aTyMBIBACT
gucino ot 1 mo 1000, npyroif mblTaeTcs yrajuatbh €ro 3a JecsiTh
BOIIPOCOB BHJA: BEPHO JIM, YTO 3aJyMaHHOE YUCIIO OOJIbIIEe TaKOTO-
TO yKcia. Hanucate nporpammy, Urparoniyro 3a OTraJuuKa.

25. «<Hum». Nmeercs Tpu Kydku crimdek. J[Boe Mrparommx
[0 ouepeau AenaroT Xxonbl. Kaxkaplil X0 3aKI04aeTcss B TOM, 4TO
U3 OJHOM KakoOH-TO Kyduku Oepercs IpOU3BOJIBHOE HEHYJIEBOE
YUCJIO CIIUYEK. BoIMTpbIBAET B3ABIIMM MOCIEAHIO CIIMUKY.

26. «lI3sHpmMA3EY. MMetoTcs nBe Kydkd KamHeEW. JlBoe
WUrpAalOIIMX IO OdYepeau JenaroT XoAspl. Kaxkaplii xox MoXer
COCTOSITh B OJTHOM M3 JIBYX:

1) Gepercssi MpPOM3BOJIBHOE HEHYJIEBOE YHMCIO KaMHEH U3
KaKOW- TO OJTHOM KYYKHU;

2) GepeTcsi OJHOBPEMEHHO IO OIMHAKOBOMY HEHYIEBOMY
4HCIly KaMHEH 13 00enX Kydek.

BremrpeiBaer B3sBIIMi nocienHuii kamens. [lapa (a,b) , rae
a U b — KoaMuecTBO KaMmHEW B Kydkax mpu a<b, sBIAETCS
MIPOUTPHIIIHOMN, €CIM YHCIO a OKAaHYMBaeTCs B «(hUOOHAYYHEBOIN»
CHUCTEME YETHBIM YHCJIIOM HYJIeH, a 4ucio b momydaercs u3 a
MIPUITMCHIBAHUEM €IIE OJTHOTO HYJIA B KOHIIE.

27. Marndeckuii KBaipaT. Maru4eckuM KBaJpaToM MOpPsIKa
N Ha3bIBaeTcsl KBajpaTHas Tabmuna pasmepa NxN , cocTaBieHHas
u3 uncen 1, 2, ... N? Tak, 4TO CYMMBI TI0O KaXXJIOMY CTOJOIY,
KaXJIOM CTpOKE M KaXJIOM M3 JIBYX IUAroHajied paBHBI MEXKIY
coboii. CocTaBUTh MpPOTpaMMy JUISI TOCTPOCHHUS Maru4ecKoro
KBaJpara Juist 3aJaHHOro N.

28. JlarnHCKHiA KBaapar. JIaTHHCKUM KBaJipaToM mopsiaka N
Ha3bIBaeTCs KBajparHas Tabmuia pasmepom NxN , Kaxaas CTpoka
U KaXIeld cToyiderr KoTopoi coxepxkut uwcma 1,2, ... N.
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CocTaBUTh MporpaMmy JJisi IOCTPOEHUS JIATUHCKOTO KBajparta s
3aaHHOrO N.

29. IlepeBoja JecsaTHUYHOrO 4YMciaa B jaBouyHoe. Hammcartb
mporpaMMmy, KOTOpasi MpeoOpa3yeT BBEICHHOE IIOJb30BaTEIeM
JECATUYHOE YHCIIO0 (BOBMOXKHO, C IPOObI0) B IBOMYHOE.

30. Tlpomepka 3HaHUS TAaONWIBI YMHOXEHHUs. Hamucath
MporpaMMy MpPOBEPKU 3HaHHs Tabmuipl ymHOKeHus. [Iporpamma
JNo/KHa BbiBecTH 10 mpuMepoB W BBICTaBUTH OLEHKY: 3a 10
MPaBWIbHBIX OTBETOB — "0TIMYHO", 32 9 1 8§ — "Xxopomo",3a 7 u 6 —
"ynoBaeTBopuTesbHO", 32 6 1 MeHee — "M10x0".

31. IlpoBepka yMEHHWs CKJIAJbIBATh W BBIYUTATH YHCIIA.
Hanucats mporpaMmy HpoBepKH YMEHHs CKJIaJbIBaTh U BBIYMTATH
yucina B npenenax 100. [Iporpamma nomxHa BeiBectr 10 mpumepos,
MpPUYEM B Ka)XJOM MPHUMEpPE YMEHbIIAEMOE JOJDKHO OBITh OOJbIIE
WU PaBHO BBIYUTAEMOMY, T. €. HE JOIYCKaeTcs IpeaiaraTh
UCIBITYEMOMY MPHUMEPHI C OTPUIIATEIbHBIM pe3yibTaToM. OlLeHka
BBICTABJIICTCA 10 cieayroueMy mpaBuwily: 3a 10 mnpaBUIbHBIX
OTBETOB — «OTJIMYHO», 3a 9 m 8 — «xopomo», 32 7 U 6 —
«YIOBJICTBOPUTEIHLHO», 32 6 U MEHEE — «IIJIOXO0M.

32. TlpeoOpa3oBaHue AECSITHUYHOTO IEJOT0 YWCIa B
YKa3aHHYIO CUCTeMy cuucieHus. HamucaTe mporpammy, KoTopas
npeoOpa3yeT BBEEHHOE MOJIb30BATENIEM JECITHYHOE IEI0e YHCIIO
B YHKCJIO B YKa3aHHOU cucteme cuucienus (ot 2 1o 10).

33. [TpeobpazoBanue JECATUYHOTO yucna B
mecTHaAnaTupuynoe. Hamucars mporpammy, KoTopasi mpeoopasyer
BBEJICHHOE TOJIb30BaTEIeM NECATHYHOE YHUCIO (B TOM YHCIE H
JTpOOHOE) B IIECTHAIIIATEPUIHOE.

34. BrruncneHne 3Ha4eHNs BBIPAXKEHHUS, 33JIaHHOTO CTPOKOM
cuMBoJoB. Hammcate mporpamMmy, KOTOpask BBIYHCIISET 3HAYCHUE
BblpakeHUs: NoO1N10O2...OkNk, toe Ni — wmenoe onxHopaszpsiHOe
yrcio, Oi — OIUH U3 IBYyX 3HAKOB MNPOCTEHIINX apuMeTHyecKux
JeNCTBUI: crokeHus (+) WU BBIYUTAHUS.

35. HUrorm Onumnuiickux urp. Hamumcate mnporpammy,
KoTopasi moaBoaAuT utorn Onummnuiickux urp. [IporpamMmma gomkHa
MOJIYYUTh OT TOJB30BATENSI YUCIIO MeJajiel pa3HOTO JOCTOMHCTBA,
3aBOEBAHHOE Ka)XJIOH KOMaHAOW-yYaCTHHIICH, BBIYMCIUTH oOOIIee
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KOJIMYECTBO MeJaliell M COOTBETCTBYIOILEE €MY YUCIO OYKOB, U
MoCJIe ATOTO YHOPSIOYUTH CIIUCOK B COOTBETCTBHH C HAOpaHHBIM
KOJINYECTBOM OYKOB. KOJIMUeCTBO OYKOB BBIUUCIAETCS 110
CIIEAYIOLIEMY IpPaBUILy: 3a 30JIOTYI0 MeNalb KOMAaHJa II0JIy4aeT
CeMb OUKOB, 3a CepeOpsAHYIO — ILIECTh, 33 OPOH30BYIO — IISITh OUKOB.

36. WHrpa «VYragaii uywmcino». Hamucate nporpammy,
peaM3yIOLLYyI0 UTPpy «yragai dyncio». [IpaBuiia urpsl ciegyromnue.
Urpator nBoe. OauH 3aayMbIBaeT YUCI0, BTOPOM — yrajabiBaeT. Ha
KaX/J0M IIare yrajJplBalOIMi JenaeT MpEeANoJIOKEeHHe, a
3aJyMaBIIMHA YHUCIO — FOBOPUT, CKOJBKO IU(p 4Yucia yrajaHsl U
CKOJIbKO M3 YraJIaHHBIX NU(P 3aHUMAIOT MPaBWIbHBIC TO3UIUHN B
yucne. Hanpumep, ecnum 3agymaHo 4uciao 725 U BBIIBUHYTO
MIPEIOJIOKEHNE, UTO 33 JyMaHO 4nciIo 523, TO yrajaHbl 1Be LUQPPbI
(5 u2) n ogHa U3 HUX (2) 3aHUMAET BEPHYIO MO3ULIUIO.

37.  Nporpamma-tenerpad. Hamumumre  mporpammy-
Tenerpad, KOTopas NPUHHMAEeT OT IOJb30BaTeNsd COOOIIEHUEe U
BBIBOJIUT €0 Ha DKpaH B BUJE MOCIEI0BATEIbHOCTU TOYEK U TUPE.
BbIBoJ TOUEK M THpE MOXHO CONPOBOXKJIATh 3BYKOBBIM CHUI'HAJIOM
COOTBETCTBYIOLIEH JuinTenbHOCTH. A30yka Mop3e ans  Oyks
pycckoro andasurta npuBeaeHa Ha puc. 9.

A - B |- B |- [T [-
I l-. |E .- 3 |-
1 0 |- K [-- |1 [-.
M |-- H |- 0 |- [T [--
P |- C T |- Vo..-
@ .- |X I |-- |g |-
I [-=-- [T [=-.- |& [|-..= [|BI [=.--
B |-- |2 |- [0O].— [ [--

Puc. 9. Az6yka Mop3ze
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4.3. KoHTpOJIbHBbIE BONPOCHI

1. Yro Takoe anroputm?

2. IlepeunciauTe OCHOBHBIE IpaBUja  COCTaBJICHUS
alropuTMa.

3. IlepeuncinuTe OCHOBHBIE CBOICTBA aJITOPUTMA.

4. Y10 Takoe aJirOpUTMU3ALIHS?

5. IlepeuncinTe OCHOBHBIEC CIIOCOOBI OMMCAHMS AITOPUTMA.

6. Uro nmpexacraBiaseT coOOH  CIOBECHOE  OIMCAHUE
anroputma? [lpuBenute npumep.

7. Urto mpeacraBiusieT co0oOW  (HOPMYIIBHO-CIIOBECHOE
onucanue anropurma? I[lpusenure npumep.

8. Uro takoe niceBnokox? [IpuBenure npumep.

9. Yto Takoe 6mok-cxeMa anroputma? [IpuBeaute npumep.

10. Kakumu reomerpudeckuMu pUrypamu u300pakaroTcs B
OJI0K-CXeMe oTepaluy pa3Horo Buaa?

11. Yro Takoe nporpamma? Ilpuseaure npumep.

12. [lepeuncnure OCHOBHBIE AITOPUTMUYECKHUE
KOHCTPYKLIUU.

13. Yrto mpencraBnser coOoil NuHEHHas alropuTMU4ecKas
koHcTpykuusa? [Ipuseaure npumep.

14. UYro mpencraBiser  co0oil  pa3BeTBISIOLIAsCA
anroputTMudeckast KoHcTpykuus? [lpusenure npumep.

15. Yo NPENCTABIISAET coboit [UKJINYeCcKas
anroputTMudeckas KoHcTpykuus? [lpusenure npumep.

16. Uro npexacrasnseT coboii apudmMeTnyecKuid UK (IIHKIT
¢ mapametpom)? IIpuBenure npumep.

17. Yto mnpenctaBinseT coOOW LUK C MpesycioBUEM?
[TpuBeguTe npumep.

18. Yrto mnpexacraBisger co0OM IHMKJI C TOCTYCIOBUEM?
[TpuBeguTe npumep.

19. Yro IIPEJICTaBIISIET coboit pEKypcuBHas
anroputMudeckas kKoHctpykuusa? [Ipusennre npumep.

20. Yro mpencraBiseT CcoOOOW  BJIOXKEHHBIC IUKIIbI?
[TpuBeguTe npumep.
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21. TlpuBenute anropuTMBl CYMMUPOBaHUS, HOPMYIy IS
HAaKOIUICHHON CyMMBI.

22. IlpuBenurte aaropuTMbl BBIYMCICHUS MPOU3BEACHUS,
(hopMyITy ISl HAKOTUIEHHOTO MTPOU3BEACHHUS.

23. IlpuBenpute  aJIropuT™Mbl  MOJCYETAa  KOJIMYECTBA
3JIEMEHTOB.

24. TlpuBegute anropuT™M TaOyaupoBaHUs (GYHKIIHH
3alaHHOW  OJHOW  (QopMynoii W  33aJaHHOW  HECKOJBKUMH
dhopmynamu.
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